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Abstract

Koi herpesvirus (KHV) is a cause of morbidity and mortality in fancy carp (koi; Cyprinus carpio koi)

and common carp (Cyprinus carpio). The development of diploid cells for viral isolation is important for

laboratory diagnosis and research. In this study, KHV was cultured consecutively in koi gill (KG) cells of

passage 29 - 30 and 33 - 34. The fluid from each passage was tested for KHV by polymerase chain reaction

technique and positive result was found in both passages. Thus, KG cells can provide a positive result to

KHV isolation at 25oC and this can be confirmed by PCR.
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∫∑§—¥¬àÕ

°“√μ‘¥‡™◊ÈÕ‰«√— §Õ¬‡ŒÕ√åªï å (Koi herpesvirus; KHV) ‡ªìπ “‡Àμÿ ”§—≠¢Õß°“√ªÉ«¬·≈–μ“¬¢Õßª≈“§“√åæ (fancy carp

À√◊Õ koi; Cyprinus carpio koi) ·≈–ª≈“‰π (common carp; Cyprinus carpio) °“√æ—≤π“‡´≈≈å‡æ“–≈’È¬ßÕ¬à“ßμàÕ‡π◊ËÕß (cell-line)

‡æ◊ËÕ„™â ”À√—∫·¬°‡™◊ÈÕ®÷ß¡’§«“¡ ”§—≠μàÕ°“√«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√·≈–°“√»÷°…“«‘®—¬  ß“π«‘®—¬π’È‰¥âæ—≤π“ diploid cell-line

®“°‡Àß◊Õ°¢Õßª≈“§“√åæ (Koi gill or KG cells) ¢÷Èπ¡“·≈–∑”°“√∑¥ Õ∫„™â KG cells ∑’Ë passage 29 ·≈– 33   ”À√—∫°“√·¬°

‡™◊ÈÕ‰«√—  KHV ·≈–‡æ“–‡≈’È¬ß‡™◊ÈÕ·∫∫μàÕ‡π◊ËÕß®“° KG cells (passage 29-30) ·≈–®“° KG cells  (passage 33-34) πÈ”‡≈’È¬ß

‡´≈≈å¢Õß°“√‡≈’È¬ß‰«√— „π·μà≈–√Õ∫„π‡´≈≈å ‰¥âπ”‰ªμ√«®À“‡™◊ÈÕ‡æ◊ËÕ¬◊π¬—π ‚¥¬«‘∏’ polymerase chain reaction º≈°“√μ√«®

æ∫«à“°“√„™â KG cells  “¡“√∂„™â ”À√—∫°“√·¬°‡™◊ÈÕ KHV ‰¥â ‚¥¬μ√«®æ∫‡™◊ÈÕ KHV ‰¥â®“°∑—Èß 2 √Õ∫¢Õß°“√·¬°‡™◊ÈÕ

(passage) μàÕ‡π◊ËÕß°—π„π KG cells ¥—ßπ—Èπ KG cells ®÷ß‡ªìπ‡´≈≈å∑’Ë‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß ”À√—∫π”¡“„™â„π°“√μ√«®«‘π‘®©—¬∑“ß

ÀâÕßªØ‘∫—μ‘°“√‚¥¬°“√·¬°‡™◊ÈÕ·≈–‡æ“–‡≈’È¬ß‰«√—  (viral isolation) ‰¥â

§” ”§—≠ :  °“√·¬°‡™◊ÈÕ‰«√— §Õ¬‡ŒÕ√åªï å
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∫∑π”

‡™◊ÈÕ‰«√— §Õ¬‡ŒÕ√åªï å (Koi herpesvirus, KHV) ‡ªìπ

‡™◊ÈÕ∑’Ëæ∫°“√μ‘¥‡™◊ÈÕ„πª≈“‰π (common carp, Cyprinus carpio

carpio) ·≈–ª≈“§“√åæ «¬ß“¡ (Koi or fancy carp, Cyprinus

carpio cormmunis) ∑’Ë‡≈’È¬ß‰«â‡æ◊ËÕ°“√∫√‘‚¿§·≈–‡æ◊ËÕ§«“¡

 «¬ß“¡ (Hedrick et al., 1990) ‡ªìπ‰«√— ∑’Ë®—¥Õ¬Ÿà„π«ß»å

(Family) Herpesviridae (Ronen et al., 2003)  ¡’‡ª≈◊Õ°πÕ°

(envelope) ¡’ “√æ—π∏ÿ°√√¡‡ªìπ™π‘¥¥’‡ÕÁπ‡Õ (Waltzek et al.,

2005) ‡™◊ÈÕ KHV π—∫‡ªìπ‚√§∑’Ë¡—°‡°‘¥™à«ßƒ¥ŸÀπ“«∑’Ë¡’

Õÿ≥À¿Ÿ¡‘πÈ”μË” ∑”„Àâª≈“‰π·≈–ª≈“§“√åæ∑’Ëμ‘¥‡™◊ÈÕ¡’Õ—μ√“°“√

μ“¬ Ÿß°àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬Õ¬à“ß¡“° æ∫°“√√–∫“¥√ÿπ·√ß

§√—Èß·√°„πªï æ.». 2541 ∑’Ëª√–‡∑»Õ‘ √“‡Õ≈·≈–ª√–‡∑»

 À√—∞Õ‡¡√‘°“ ®“°π—Èπ°Áæ∫°“√√–∫“¥‡°‘¥¢÷ÈπÕ’°À≈“¬·Ààß

∑—Ë«‚≈° „π°“√·æ√à°√–®“¬¢Õß‰«√— ‰ª∑—Ë«‚≈°π’È‡ªìπº≈¡“

®“°°“√ àßÕÕ°ª≈“§“√åæ ´÷Ëßæ∫‰¥â·æ√à°√–®“¬μàÕ‰ª∑—Èß„π

ª√–‡∑»·∂∫¬ÿ‚√ª Õ‘π‚¥π’‡´’¬ ·Õø√‘°“„μâ ‰∑¬ ‰μâÀ«—π ≠’ËªÿÉπ

®’π ·≈–¡“‡≈‡´’¬ (Pokorova et al., 2007) Õ“°“√∑’Ëæ∫„π

ª≈“∑’ËªÉ«¬®“°°“√μ‘¥‡™◊ÈÕ §◊Õ ª≈“«à“¬πÈ”º‘¥ª°μ‘ À“¬„®∂’Ë¢÷Èπ

Õ“®¡’·º≈μ◊ÈπÊ∫√‘‡«≥º‘«Àπ—ß (Pokorova et al., 2005)

™àÕß‡Àß◊Õ°∫«¡·≈–‡°‘¥‡π◊ÈÕμ“¬∫√‘‡«≥‡Àß◊Õ° (necrotic gill

filaments) ¡’°“√º≈‘μ‡¡◊Õ°¡“°‡°‘π°«à“ª°μ‘À√◊Õ ’¢Õß‡Àß◊Õ°

´’¥≈ß ‡°‘¥‡ªìπ√Õ¬πŸπ (patches) ∫πº‘«Àπ—ß·≈–æ∫Õ“°“√

μ“‚ªπ (exophthalmoses) ·≈–¡’¡â“¡‚μ (Hedrick et al.,

2005)

®“°°“√‡°‘¥‚√§√–∫“¥¢Õß‡™◊ÈÕ‰«√— §Õ¬‡ŒÕ√åªï å„π

ª≈“‰π·≈–ª≈“§“√åæ „πª√–‡∑»Õ‘ √“‡Õ≈·≈–ª√–‡∑»

 À√—∞Õ‡¡√‘°“π—Èπ ‰¥â¡’°“√æ—≤π“ cell-line ¢÷Èπ¡“®“°§√’∫ª≈“

(Koi fin cell-line, KF-1) ‡æ◊ËÕ„™â„π°“√·¬°‡™◊ÈÕ ´÷Ëßæ∫«à“

‰«√— ∑’Ë·¬°‡™◊ÈÕ‰¥â¡’≈—°…≥–§≈â“¬‡™◊ÈÕ‰«√— ‡√‘¡ (herpes

simplex virus) „π¡πÿ…¬å ®÷ß°”Àπ¥™◊ËÕ‡ªìπ ‰«√— §Õ¬‡ŒÕ√åªï å

(KHV) ´÷Ëß„πª√–‡∑»Õ‘ √“‡Õ≈·≈–ª√–‡∑» À√—∞Õ‡¡√‘°“

ª√– ∫§«“¡ ”‡√Á® “¡“√∂æ—≤π“«‘∏’°“√·¬°‡™◊ÈÕ‰¥â‚¥¬„™â

Koi fin cell-line À√◊Õ KF-1 (Hedrick et al., 2005)

ªí®®ÿ∫—π°“√«‘π‘®©—¬‚√§ KHV ∑”‰¥âÀ≈“¬«‘∏’ ‰¥â·°à

1) «‘∏’‡æ“–·¬°‡™◊ÈÕ (virus isolation) ‚¥¬„™â cell-line ∑’Ë¡’

§«“¡‰«μàÕ‡™◊ÈÕ ‡™àπ Koi fin cell-line ‡´≈≈å®– “¡“√∂‡μ‘∫‚μ

‰¥â¥’∑’ËÕÿ≥À¿Ÿ¡‘√–À«à“ß 15-25oC (Hartman et al., 2004; Gilad

O. et al., 2003) ‡´≈≈åÕ◊ËπÊ ∑’Ë‰¥â√—∫°“√æ—≤π“μàÕ¡“ ”À√—∫

°“√·¬°‡™◊ÈÕ KHV ‰¥â·°à FHM cell-line (Oh et al., 2001)

Common carp brain (CCB) cell-line, Common carp gill

(CCG) cell-line (Neukirch et al., 2001) ÷́ËßÕÿ≥À¿Ÿ¡‘∑’Ë

‰«√—  “¡“√∂‡®√‘≠‡μ‘∫‚μ‰¥â¥’„π‡´≈≈å∑’Ë°≈à“«¡“®–Õ¬Ÿà„π™à«ß

17-28oC (St-Hilaire et al., 2005)°“√·¬°‡™◊ÈÕ KHV

 “¡“√∂·¬°‰¥â®“°‡π◊ÈÕ‡¬◊ËÕ¢Õß‡Àß◊Õ° ‰μ μ—∫·≈–¡â“¡¢Õß

ª≈“∑’Ëμ‘¥‡™◊ÈÕ„°≈âμ“¬À√◊Õ‡æ‘Ëßμ“¬„À¡àÊ ·μà‰¡à‡À¡“– ”À√—∫

°“√·¬°‡™◊ÈÕ®“°™‘Èπ‡π◊ÈÕ¢Õßª≈“∑’Ë·™à·¢Áß‰«â ·≈–«‘∏’π’È‰¡à‡À¡“–

∑’Ë®–„™âμ√«®À“‡™◊ÈÕ„πª≈“∑’Ë‡ªìπæ“À–√–¬– latent infection

(Crane et al. (2004) 2) «‘∏’ªØ‘°√‘¬“≈Ÿ°‚´à¢Õß ‡Õπ‰´¡å

‚æ≈’‡¡Õ‡√  (Polymerase chain reaction; PCR) ‡ªìπ«‘∏’°“√

μ√«®∑’Ë∂Ÿ°æ—≤π“¢÷Èπ∑”„Àâ “¡“√∂μ√«®À“ ¥’‡ÕÁπ‡Õ ¢Õß‡™◊ÈÕ

KHV „πª≈“∑’Ëμ‘¥‡™◊ÈÕ‰¥âÕ¬à“ß√«¥‡√Á« ¡’§«“¡‰«·≈–§«“¡

®”‡æ“– Ÿß (Gray et al., 2002) 3) «‘∏’ enzyme linked

immunosorbent assay (ELISA) «‘∏’π’È„™â„π°“√μ√«®À“

·Õπμ‘∫Õ¥’μàÕ‡™◊ÈÕ (anti-KHV carp antibody) ‡æ◊ËÕ„™â„π°“√

§—¥°√Õß°“√μ‘¥‡™◊ÈÕ¢Õßª≈“ (Ronen et al., 2003)

„π°“√»÷°…“«‘®—¬π’È ‰¥â∑”°“√‡μ√’¬¡ primary cells

®“°‡Àß◊Õ°¢Õßª≈“§“√åæ (Koi) ·≈–‡≈’È¬ßμàÕ‡π◊ËÕß‡æ◊ËÕæ—≤π“

‡ªìπ diploid cell-line ¢÷Èπ¡“‡√’¬°«à“ Koi gill (KG) cells

‡π◊ËÕß®“°„π°“√μ‘¥‡™◊ÈÕ KHV π—Èπ ‡Àß◊Õ°‡ªìπ∫√‘‡«≥∑’Ëæ∫

°“√μ‘¥‡™◊ÈÕ∑’Ë “¡“√∂ —ß‡°μ‡ÀÁπ‰¥â™—¥·≈–¡—°®–π”¡“„™â„π

°“√μ√«®À“‡™◊ÈÕ KHV ∑—Èß«‘∏’°“√‡æ“–·¬°‡™◊ÈÕ·≈–«‘∏’μ√«®

‚¥¬ªØ‘°‘√‘¬“≈Ÿ°‚´à¢Õß‡Õπ‰´¡å‚æ≈’‡¡Õ‡√  ®“°π—Èπ®÷ßπ”

KG cells ∑’Ë‡μ√’¬¡‰¥â„π°“√»÷°…“π’È¡“∑¥ Õ∫°“√‡æ‘Ë¡®”π«π

¢Õß‡™◊ÈÕ KHV „π‡´≈≈å∑’Ë‡μ√’¬¡‰¥â

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡μ√’¬¡‡´≈≈å‡æ“–‡≈’È¬ß®“°‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°

ª≈“§“√åæ (Koi gill, KG cells)

°“√‡μ√’¬¡‡´≈≈å®“°‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°ª≈“§“√åæ §—¥‡≈◊Õ°

ª≈“ fancy crap (Cyprinus carpio cormmunis) Õ“¬ÿª√–¡“≥

1 ªï ∑’Ë¡’ ÿ¢¿“æ¥’ πÈ”Àπ—°ª√–¡“≥ 200 °√—¡ ∑”°“√ ≈∫

ª≈“¥â«¬ “√≈–≈“¬°“πæ≈Ÿ„π‡Õ∑“πÕ≈§«“¡‡¢â¡¢âπ 50

¡‘≈≈‘°√—¡μàÕ≈‘μ√·≈–‡®“–‡≈◊Õ¥ª≈“ÕÕ°∑—π∑’ ( ÿ√™—¬ æ‘°ÿ≈·°â«

·≈–§≥–, 2550) μ—¥ à«π‡Àß◊Õ°¢Õßª≈“ÕÕ°¡“·™à·≈–≈â“ß

®”π«π 3 §√—Èß¥â«¬ 1x Phosphate buffer saline (PBS) pH

7.2 ∑’Ë¡’¬“ªØ‘™’«π– Gentamicin ‡¢â¡¢âπ 8,000 ‰¡‚§√°√—¡

μàÕ¡‘≈≈‘≈‘μ√ ·≈–¡’ Penicillin G ‡¢â¡¢âπ 40,000 unit/ml

º ¡Õ¬Ÿà ®“°π—Èππ”™‘Èπ‡π◊ÈÕ‡¬◊ËÕ·™à„ππÈ”¬“‡≈’È¬ß‡´≈≈å Minimum

Essential Media (MEM, Gibco®, USA))·≈–μ—¥¬àÕ¬‡Àß◊Õ°

ª≈“§“√åæ ÕÕ°‡ªìπ™‘Èπ‡≈Á°Ê „π¢—ÈπμÕππ’È∑”¿“¬„πμŸâª≈Õ¥
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‡™◊ÈÕ·∫∫ Class II Biosafety cabinet ‡π◊ÈÕ‡¬◊ËÕ à«πÀπ÷Ëßπ”‰ª

μ√«®À“‡™◊ÈÕ KHV ·≈– Mycoplasma sp. ¥â«¬«‘∏’ PCR ‡æ◊ËÕ

¬◊π¬—π«à“ª≈“∑’Ë„™â‡μ√’¬¡‡´≈≈åπ—Èπª≈Õ¥‚√§ π”‡π◊ÈÕ‡¬◊ËÕ‰ª¬àÕ¬

μàÕ„Àâ‰¥â‡´≈≈å‡¥’Ë¬« ¥â«¬ 0.25% Trypsin (Gibco®, USA) „π

MEM ªíòπ‡∫“Ê„π Erlenmeyer flask ‡ªìπ‡«≈“ 30 π“∑’

®“°π—Èππ”‰ªªíòπ‡æ◊ËÕ≈â“ß°”®—¥ trypsin ÕÕ°¥â«¬ 1xPBS

®”π«π 2 §√—Èß‚¥¬„™â‡§√◊ËÕßªíòπ‡À«’Ë¬ß·∫∫§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘

(Refrigerated centrifuge) ∑’Ë§«“¡‡√Á« 2,000 √Õ∫μàÕπ“∑’

Õÿ≥À¿Ÿ¡‘ 25oC ‡ªìπ‡«≈“π“π 10 π“∑’ π”‡´≈≈å∑’Ë·¬°‡ªìπ‡´≈≈å

‡¥’Ë¬«·≈â«‡≈’È¬ß„ππÈ”¬“‡≈’È¬ß‡´≈≈å 10% Fetal bovine serum

(Gibco®, USA) „π MEM „π¢«¥‡æ“–‡≈’È¬ß‡´≈≈å ¢π“¥ 25

μ“√“ß‡´πμ‘‡¡μ√ (T-25 cell culture flask, NuncTM, USA) π”

‰ª∫à¡„πμŸâ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 20, 23, 25 ·≈– 28oC „π ¿“«–

∑’Ë¡’°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å‡¢â¡¢âπ√âÕ¬≈– 3

2. ° “ √∑¥ Õ∫°“√ ‡ ≈’È ¬ ß ‡´≈≈å Õ ¬à “ ßμà Õ ‡π◊Ë Õ ß

(continuous sub-cultivation)

π”‡´≈≈åª∞¡¿Ÿ¡‘ (primary cells) ∑’Ë‡μ√’¬¡®“°‡Àß◊Õ°

ª≈“§“√åæ ·ºà¢¬“¬ª√–¡“≥√âÕ¬≈– 90 ∫πæ◊Èπ∑’Ëº‘«¢Õß¢«¥

‡≈’È¬ß‡´≈≈å (T-25 tissue culture flask, NuncTM, USA) ·≈â«

π”‰ª„™â ‡ªìπ ‡´≈≈å ‡√‘Ë ¡μâπ ‡æ◊Ë Õ·¬°‡´≈≈å·≈–‡æ“–‡≈’È ¬ß

μàÕ‡π◊ËÕß (continuous sub-cultivation) ‡ªìπ®”π«π 35 √Õ∫

(passages) π”‰ª∫à¡ 25oC „π incubator ∑’Ë¡’°ä“™

§“√å∫Õπ‰¥ÕÕ°‰´¥å‡¢â¡¢âπ√âÕ¬≈– 3 ‚¥¬π”‡´≈≈å·μà≈–√Õ∫

¡“∑”°“√ sub-passage ¥â«¬°“√¬àÕ¬„Àâ‡´≈≈å·¬°‡ªìπ‡´≈≈å

‡¥’Ë¬«¥â«¬ 0.125% trypsin-EDTA ‰«âπ“πª√–¡“≥ 3-5 π“∑’

À≈—ß®“°π—Èπ‡μ‘¡ growth media ª√‘¡“≥ 5 ml ‡ªÉ“¢÷Èπ≈ß„Àâ

‡ªìπ single cell suspension „ à≈ß„π À≈Õ¥ ”À√—∫ªíòπ‡´≈≈å

(centrifuge tube) ¢π“¥ 15 ml ·≈â«π”‰ªªíòπ¥â«¬§«“¡‡√Á«

1,500 √Õ∫μàÕπ“∑’ ∑’Ë 25oC ‡ªìπ‡«≈“ 10 π“∑’ ·∫àß cell

suspension „Àâ¡’®”π«π‡´≈≈å‡ªìπ 2x105 cell/ml „π growth

media (10% FBS-MEM) ª√‘¡“≥ 5 ml ·≈â«‡μ‘¡≈ß„π¢«¥

‡æ“–‡≈’È¬ß‡´≈≈å ¢π“¥ 25 μ“√“ß‡´πμ‘‡¡μ√ π”‰ª∫à¡‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ 25oC „π∑’Ë¡’°ä“™§“√å∫Õπ‰¥ÕÕ°‰´¥å‡¢â¡¢âπ√âÕ¬≈– 3

3. °“√∑¥ Õ∫·¬°‡™◊ÈÕ‰«√—  (virus isolation) ‚¥¬

„™â KG cells

‡μ√’¬¡ KG cells ‡æ“–‡≈’È¬ß‡´≈≈å≈ß tissue culture plate

·∫∫ 24 À≈ÿ¡ (24-well  tissue culture plate, Nunc®, USA)

‡æ◊ËÕ„™â·¬°‡™◊ÈÕ‰«√—  ‚¥¬°“√¬àÕ¬¥â«¬‡Õπ‰´¡å trypsin ¥—ß«‘∏’°“√

∑’Ë°≈à“«¢â“ßμâπ ·≈–·∫àß cell suspension ∑’Ë‰¥â≈ß tissue culture

plate ·∫∫ 24 À≈ÿ¡ ®“°π—Èπ∑”°“√π—∫‡´≈≈å·≈â«ª√—∫„Àâ‰¥â

®”π«π 2x105 cells/0.5ml/well π”‡´≈≈å‰ª∫à¡„πμŸâ‡≈’È¬ß

‡´≈≈å∑’ËÕÿ≥À¿Ÿ¡‘ 25oC „πμŸâ∫à¡∑’Ë¡’ ¿“«–°ä“™§“√å∫Õπ-

‰¥ÕÕ°‰´¥å√âÕ¬≈– 3 ®π‡´≈≈å„π plate ‡æ‘Ë¡®”π«π®π‡°◊Õ∫

‡μÁ¡À≈ÿ¡‡≈’È¬ß‡´≈≈å ®÷ßπ”‰ª„™â‡ªìπ‡´≈≈å‚Œ μå ”À√—∫°“√·¬°

‡™◊ÈÕ·≈–‡æ‘Ë¡®”π«π‡™◊ÈÕ‰«√—  KHV μàÕ‰ª °“√‡μ√’¬¡μ—«Õ¬à“ß

∑’Ë¡’‡™◊ÈÕ ”À√—∫°“√∑¥ Õ∫·¬°‡™◊ÈÕ‰«√—  ∑”‚¥¬„™âμ—«Õ¬à“ß

‡Àß◊Õ°ª≈“§“√åæ∑’Ëμ√«®æ∫‡™◊ÈÕ KHV ∑’Ë„Àâº≈∫«°μàÕ°“√

μ√«®‡™◊ÈÕ KHV ‚¥¬«‘∏’ polymerase chain reaction (PCR)

´÷Ëß‰¥â√—∫®“°ÀâÕßªØ‘∫—μ‘°“√¢Õß»Ÿπ¬å‡ΩÑ“√–«—ß·≈–μ‘¥μ“¡‚√§

®“° —μ«åªÉ“  —μ«åμà“ß∂‘Ëπ·≈– —μ«åÕæ¬æ §≥– —μ«·æ∑¬»“ μ√å

¡À“«‘∑¬“≈—¬¡À‘¥≈ ·≈– ∂“∫—π ÿ¢¿“æ —μ«å·Ààß™“μ‘

°√¡ª»ÿ —μ«å ‚¥¬μ—¥¬àÕ¬™‘Èπ‡π◊ÈÕ‡Àß◊Õ°ª≈“¥â«¬°√√‰°√„Àâ¡’

¢π“¥‡≈Á°≈ß·≈–∫¥¥â«¬‚°√àß·°â«·≈â«‡μ‘¡ viral transport

media (VTM) º ¡„Àâ‡¢â“°—π‚¥¬„™â‡§√◊ËÕßº ¡·∫∫‡¢¬à“

(vertex mixer) ®“°π—Èππ”‰ªªíòπ¥â«¬§«“¡‡√Á« 2,000 √Õ∫μàÕ

π“∑’ ‡ªìπ‡«≈“π“π 10 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 4oC π” à«π„ ¥â“π

∫π¡“°√Õß¥â«¬ Millipore® membrane  ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

0.45 ‰¡§√Õπ π” à«π∑’Ë∂Ÿ°°√Õß (filtrate) ‰ª„™â·¬°‡™◊ÈÕ

4. °“√μ√«®À“‡™◊ÈÕ‰«√—  KHV ‚¥¬«‘∏’ªØ‘°‘√‘¬“

≈Ÿ°‚ à́¢Õß‡Õπ‰´¡å‚æ≈’‡¡Õ√å‡≈ 

‡¡◊ËÕ‡´≈≈å‡æ“–‡≈’È¬ß∑’ËÀ¬Õ¥μ—«Õ¬à“ßμ‘¥‡™◊ÈÕ KHV ≈ß‰ª

 “¡“√∂μ√«®À“°“√‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ‰«√— „π‡´≈≈å‚¥¬°“√

μ√«®¥Ÿ°“√‡°‘¥ cytopathic effect (CPE) ¢Õß KG cells ‚¥¬

°“√ àÕßμ√«®ºà“π°≈âÕß®ÿ≈∑√√»πå·∫∫ inverted microscope

∑’Ë°”≈—ß¢¬“¬ 40-100 ‡∑à“ ®“°π—Èπæ‘ Ÿ®πå¬◊π¬—π‡™◊ÈÕ‚¥¬«‘∏’

polymerase chain reaction (PCR) ‚¥¬ °—¥ “√æ—π∏ÿ°√√¡¥’

‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ‰«√— „π‡´≈≈å¥â«¬™ÿ¥ °—¥¥’‡ÕÁπ‡Õ QIAGEN

DNA extraction kit (QIAGEN®, Germany)

„π°“√μ√«®¥â«¬ªØ‘°‘√‘¬“ Polymerase chain reaction

„™â primer ∑’ËÕÕ°·∫∫„Àâ®”‡æ“–μàÕ thymidine kinase (Tk)

gene ¢Õß‡™◊ÈÕ‰«√—  ‚¥¬„™â¢âÕ¡Ÿ≈≈”¥—∫‡∫ ¢Õß KHV-Tk gene

®“°∞“π¢âÕ¡Ÿ≈ GenBank (http://www.ncbi. nlm.nih.gov.)

®”π«π 22 sequences (GenBank accession number:

DQ657948, HM347096-HM347113, JN180630,

JQ247182, JQ247183 ·≈– NC_009127) ‚¥¬§—¥‡≈◊Õ°

∫√‘‡«≥≈”¥—∫‡∫ ∑’Ë¡’§«“¡§ßμ—« (conserved sequence)

·≈–§—¥‡≈◊Õ° forward primer §◊Õ KHV-TK-F189
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(5'-GGGTTACCTGTACGAG-3') ·≈– reward primer §◊Õ

KHV-TK-R598 (5'- CACCCAGTAGATTATGC-3') ´÷Ëß®–

‰¥â PCR product ¡’¢π“¥§«“¡¬“« 409 §Ÿà‡∫  (base-pairs)

´÷Ëß PCR product ∑’Ë‰¥â∂Ÿ°π”‰ªÀ“≈”¥—∫‡∫  (DNA

sequencing) ‚¥¬«‘∏’ Di-deoxy dye terminator ‡æ◊ËÕμ√«® Õ∫

º≈°“√‡æ‘Ë¡®”π«π„πªØ‘°‘√‘¬“≈Ÿ°‚ à́¢Õß‡Õπ‰´¡å‚æ≈’‡¡Õ√å‡≈ 

°“√‡μ√’¬¡ªØ‘°‘√‘¬“ PCR ‡μ√’¬¡ªØ‘°‘√‘¬“‡ªìπ Master

Mix  ”À√—∫∑”ªØ‘°‘√‘¬“„πª√‘¡“μ√ 50 ‰¡‚§√≈‘μ√ ‡μ√’¬¡

ªØ‘°√‘¬“„π√Ÿª·∫∫ Master mix ‚¥¬„Àâ„π 1 ªØ‘°‘√‘¬“ ¡’ª√‘¡“≥

nuclease free water ª√‘¡“≥ 40.1 μl ‡μ‘¡ 10X reaction

buffer ª√‘¡“≥ 5 μl ‡μ‘¡ 25 mM each dNTPs ª√‘¡“≥

0.4 μl ‡μ‘¡ 25 mM MgCl2 ª√‘¡“≥ 3 μl ‡μ‘¡‰æ√å‡¡Õ√å

KHV-TK-F189 ·≈–  KHV-TK-R598 (§«“¡‡¢â¡¢âπ 50 pmol)

ª√‘¡“≥™π‘¥≈– 0.25 μl ·≈–‡μ‘¡‡Õπ‰´¡å Taq DNA

polymerase (New England BiolabTM, USA) ª√‘¡“≥ 0.5 μl

(5 unit) ®“°π—Èπº ¡„Àâ‡¢â“°—π·≈–π”‰ªªíòπμ°‡ªìπ‡«≈“ —ÈπÊ

®“°π—Èπ®÷ß‡μ‘¡πÈ”¬“ Master mix ∑’Ë‡μ√’¬¡‰«â·≈â«·∫àß„ àÀ≈Õ¥

∑¥≈Õß·∫∫ thin-wall tube ¢π“¥ 0.2 ml π”‰ª‡μ‘¡≈ß„π

À≈Õ¥∑¥≈Õßª√‘¡“≥ 45 μl ®“°π—Èπ‡μ‘¡¥’‡ÕÁπ‡Õ®“°μ—«Õ¬à“ß

 àßμ√«®∑’Ë‡μ√’¬¡‰¥âª√‘¡“≥ 5 μl ≈ß„πÀ≈Õ¥∑’Ë„ àπÈ”¬“‰«â  ªî¥

Ω“À≈Õ¥∑¥≈Õß·≈–π”‰ª„ à≈ß„π‡§√◊ËÕß DNA thermal cycler

(BioRad®, USA) °“√°”Àπ¥§à“æ“√“¡‘‡μÕ√å·≈–®”π«π√Õ∫

¢Õß°“√∑”ªØ‘°‘√‘¬“ PCR ‡ªìπ¥—ßπ’È „π¢—Èπ First Denature 94oC

‡ªìπ‡«≈“ 2 π“∑’ ®”π«π 1 √Õ∫ ®“°π—Èπ¢—Èπ Denature ∑’Ë 94oC

π“π 45 «‘π“∑’ Annealing 54oC  ‡ªìπ‡«≈“ 45 «‘π“∑’

Extension 72oC ‡ªìπ‡«≈“ 1 π“∑’ ∑” È́”‡ªìπ®”π«π 30 √Õ∫

®“°π—Èπ¡’¢—ÈπμÕπ Final  Extension ∑’ËÕÿ≥À¿Ÿ¡‘ 72oC ‡ªìπ

‡«≈“ 3 π“∑’ ‡¡◊ËÕ∑”ªØ‘°‘√‘¬“ ¡∫Ÿ√≥å π”  PCR product ∑’Ë‰¥â

®“°¢â“ßμâπ ª√‘¡“≥ 5-10 μl ¡“·¬°¢π“¥¥’‡ÕÁπ‡Õ„π‡®≈¥â«

¬°√–· ‰øøÑ“ (2.5% Agarose gel electrophoresis) ‚¥¬‡∑’¬∫

°—∫ 100 base-pair DNA Ladder (New England BiolabTM,

USA) ·≈–¬âÕ¡·∂∫¥’‡ÕÁπ‡Õ¥â«¬ ’ GelRedTM (Biotium,

Inc., U.S.A) ·≈– àÕß¥Ÿ¿“¬„μâ· ßÕ—≈μ√“‰«‚Õ‡≈μ

5. °“√μ√«®À“‡™◊ÈÕ Mycoplasma sp. ‚¥¬«‘∏’

ªØ‘°‘√‘¬“≈Ÿ°‚´à¢Õß‡Õπ‰´¡å‚æ≈’‡¡Õ√å‡≈ 

KG cells ª°μ‘ (passage 1, 29 ·≈– 33) π”¡“

∑¥ Õ∫°“√ª≈Õ¥‡™◊ÈÕ (sterility) ‚¥¬°“√ àÕßμ√«®‡™◊ÈÕ

·∫§∑’‡√’¬·≈–‡™◊ÈÕ√“¥â«¬°≈âÕß®ÿ≈∑√√»πå™π‘¥· ß «à“ß (light

microscope) ·≈–¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â®“°‡´≈≈åπ”‰ªμ√«®À“‡™◊ÈÕ

Mycoplasma sp. ‚¥¬«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à¢Õß‡Õπ‰´¡å‚æ≈’‡¡Õ√å‡≈ 

‚¥¬„™â Primer ∑’Ë®”‡æ“–μàÕ‡™◊ÈÕ„π Genus Mycoplasma ‚¥¬

„™â Myco-5'primer (5'-CGCCTGAGTAGTACGTWCGC-3';

W ·∑π ‡∫  T º ¡°—∫‡∫  A) ·≈– Myco-3'primer

(5'-GCGGTGTGTACAARACCCGA -3';  R ·∑π ‡∫  G

º ¡°—∫ ‡∫  A) §à“æ“√“¡‘‡μÕ√å¢ÕßªØ‘°‘√‘¬“ PCR ∑”μ“¡

°“√∑¥≈Õßμ“¡√“¬ß“π¢Õß Freshney (2005)  ‡¡◊ËÕ∑”ªØ‘°‘√‘¬“

PCR ‡ √Á®·≈â« π”¥’‡ÕÁπ‡Õº≈º≈‘μ (amplicon) ‰ª·¬°¢π“¥

¥â«¬‰øøÑ“°√–· μ√ß„π 1.3% Agarose gel ‡æ◊ËÕμ√«®À“

¥’‡ÕÁπ‡Õº≈º≈‘μ ¢π“¥§«“¡¬“« 510 §Ÿà‡∫  (bps)

º≈°“√∑¥≈Õß

1. °“√‡μ√’¬¡·≈–æ—≤π“ diploid cells ®“°‡π◊ÈÕ‡¬◊ËÕ

‡Àß◊Õ°¢Õßª≈“§“√åæ (Koi gill tissue)

°“√‡μ√’¬¡ diploid cells ®“°‡Àß◊Õ°¢Õßª≈“§“√åæ „™â

ª≈“§“√åæ∑’Ë¡’ ÿ¢¿“æ¥’∑’Ëºà“π°“√μ√«®À“‡™◊ÈÕ KHV °àÕππ”¡“

∑”°“√‡æ“–‡≈’È¬ß„Àâ‡ªìπ cell-line „π°“√‡æ“–‡≈’È¬ß‡´≈≈åπ’È‰¥â

∑¥≈Õß„™âÕÿ≥À¿Ÿ¡‘ ”À√—∫‡æ“–‡≈’È¬ß‡´≈≈å∑’Ë 20, 23, 25 ·≈–

28oC ®“°°“√‡æ“–‡≈’È¬ß‡´≈≈åæ∫«à“Õÿ≥À¿Ÿ¡‘∑’Ë‡´≈≈å “¡“√∂

‡®√‘≠‡μ‘∫‚μ‰¥â¥’∑’Ë ÿ¥ §◊Õ 25oC „π ¿“«–∑’Ë¡’ª√‘¡“≥°ä“™

§“√å∫Õπ‰¥ÕÕ°‰´¥å‡¢â¡¢âπ√âÕ¬≈– 3 (3% CO
2
) ·≈–¡’

§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 80-85 „π™à«ß·√° (passage 1-20)

°“√‡®√‘≠‡μ‘∫‚μ¢Õß KG cells ®–§àÕπ¢â“ß™â“ (duplication

time ª√–¡“≥ 7 «—π) ´÷Ëß “¡“√∂·∫àß·¬°‡´≈≈å‰ª‡≈’È¬ß„À¡à

(sub-passage)‚¥¬‡©≈’Ë¬ 2 Õ“∑‘μ¬åμàÕ§√—Èß ·μà°“√‡≈’È¬ß‡´≈≈åμ—Èß

·μà passage 20 ‡ªìπμâπ ‰ª‡´≈≈å®–¡’°“√‡®√‘≠‡μ‘∫‚μ∑’Ë‡√Á«¢÷Èπ

®π∂÷ß passage 36 (duplication time ‡∑à“°—∫ 3 «—π) °“√

sub-passage ¢Õß‡´≈≈å‚¥¬‡©≈’Ë¬Õ¬Ÿà∑’Ë 1-2 §√—ÈßμàÕÕ“∑‘μ¬å ´÷Ëß

®“° passage 36 ‡ªìπμâπ‰ª‡´≈≈å®–‡√‘Ë¡‡μ‘∫‚μ™â“≈ß ≈—°…≥–

¢Õß KG cells ∑’Ë‡μ√’¬¡‰¥â‡ªìπ fibroblast cells √Ÿª√à“ß‡´≈≈å

‡√’¬«¬“«§≈â“¬°√– «¬ (spindle cell) ‡ªìπ‡´≈≈å∑’Ë¬÷¥‡°“–°—∫

æ◊Èπº‘«æ≈“ μ‘°¢Õß¢«¥‡≈’È¬ß‡´≈≈å (adhesive cell) ¥—ß√Ÿª∑’Ë 1
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2. ° “ √∑¥ Õ∫°“√ ‡ ≈’È ¬ ß ‡´≈≈å Õ ¬à “ ßμà Õ ‡π◊Ë Õ ß

(continuous sub-cultivation) ·≈–°“√∑¥ Õ∫§«“¡ª≈Õ¥

‡™◊ÈÕ (sterility test)

‡¡◊ËÕ‰¥â KG cells ∑’Ë‡μ√’¬¡®“° primary cells ‰¥â

∑¥ Õ∫‡≈’È¬ßμàÕ‡π◊ËÕß®”π«π 36 passages æ∫«à“‡´≈≈å∑’Ë‡≈’È¬ß

‡°‘π°«à“ 36 passages ¬—ß “¡“√∂‡®√‘≠‡μ‘∫‚μμàÕ‰ª‰¥â ·≈–

‡¡◊ËÕ∑¥ Õ∫§«“¡ª≈Õ¥‡™◊ÈÕ æ∫«à“ ‡¡◊ËÕ‡≈’È¬ßμàÕ‡π◊ËÕß¡“ 36

passages ‰¡àæ∫°“√ªπ‡ªóôÕπ¢Õß∑—Èß·∫§∑’‡√’¬ ·≈–‡™◊ÈÕ√“

·≈–μ√«®‰¡àæ∫ ‡™◊ÈÕ Mycoplasma sp. ‚¥¬°“√μ√«®¥â«¬«‘∏’

ªØ‘°‘√‘¬“≈Ÿ°‚´à¢Õß‡Õπ‰´¡å‚æ≈’‡¡Õ√å‡≈ 

3. °“√·¬°‡™◊ÈÕ Koi herpesvirus ·≈–∑¥ Õ∫§«“¡

 “¡“√∂„π°“√‡æ‘Ë¡®”π«π¢Õß Koi herpesvirus „π KG

cells ∑’Ë‡μ√’¬¡‰¥â

°“√∑¥ Õ∫À“®”π«π‡´≈≈å∑’Ë‡À¡“– ¡μàÕÀ≈ÿ¡ (well)

¢Õß tissue culture plate ·∫∫ 24 À≈ÿ¡ ´÷Ëß¡’æ◊Èπ∑’Ë 1.9 μ“√“ß

‡´πμ‘‡¡μ√ ∑”‚¥¬„ à‡´≈≈å·≈–¡’ª√‘¡“≥ 2x105 cells/well,

3x105 cells/well ·≈– 4x105 cells/well ‡¡◊ËÕ‡≈’È¬ß‡´≈≈å„πμŸâ

‡≈’È¬ß‡´≈≈åºà“π‰ª 24 ™—Ë«‚¡ß æ∫«à“À≈ÿ¡∑’Ë„ à‡´≈≈åª√‘¡“≥

2x105 cells/well ‡®√‘≠‡μ‘∫‚μ‰¥âª√–¡“≥√âÕ¬≈– 60 ¢Õß

æ◊Èπ∑’Ë„πÀ≈ÿ¡ (60% confluence) À≈ÿ¡∑’Ë„ à‡´≈≈åª√‘¡“≥ 3x105

cells/well ‡®√‘≠‡μ‘∫‚μ‰¥âª√–¡“≥√âÕ¬≈– 90 ¢Õßæ◊Èπ∑’Ë„πÀ≈ÿ¡

(90% confluence) ·≈–‡´≈≈å∑’Ë 4x105 cells/well ·∫àß‡´≈≈å

·≈–‡®√‘≠‡μ‘∫‚μ‰¥â®π‡μÁ¡æ◊Èπ∑’Ë„πÀ≈ÿ¡ (100% confluence)

¥—ßπ—Èπª√‘¡“≥‡´≈≈å∑’Ë‡À¡“– ¡ §◊Õ 3x105 cells/well ´÷Ëß

 Õ¥§≈âÕß°—∫Õ—μ√“°“√·∫àß‡´≈≈å ‡∑à“°—∫ 1: 2 „π‡«≈“ 24 ™—Ë«‚¡ß

√Ÿª∑’Ë 1 · ¥ß≈—°…≥–¢Õß KG cells „π passage 0 ·≈– passage 20 · ¥ß≈—°…≥–¢Õß‡´≈≈å‡ªìπ fibroblast cells a) Primary

KG cells; passage 0 ∑’ËÕ“¬ÿ 16 «—π (°”≈—ß¢¬“¬ 40 ‡∑à“) b) Primary KG cells; passage 0 Õ“¬ÿ 16 «—π (°”≈—ß¢¬“¬

100 ‡∑à“) c) KG cells; passage 20 (°”≈—ß¢¬“¬ 40 ‡∑à“) d) KG cells; passage 20 (°”≈—ß¢¬“¬ 100 ‡∑à“)

a) b)

d)c)

40X 100X

40X 100X



Journal of Applied Animal Science Vol.5 No.2 May-August 2012 49

°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√‡æ‘Ë¡®”π«π¢Õß

Koi herpesvirus „π KG cells ∑”‚¥¬„™â‡æ≈∑‡≈’È¬ß‡´≈≈å·∫∫

24 À≈ÿ¡ „π·μà≈–À≈ÿ¡„™â‡´≈≈å®”π«π 3x105 cells/well  ‚¥¬

„™â KG cells „π passage ‡√‘Ë¡μâπ∑’Ë 29 ·≈– 33 ®“°π—Èπ

sub-passage ¢Õß‡´≈≈å·μà≈– passage ∑’Ë‡√‘Ë¡μâπ‰ªÕ’° 3

passages ‡¡◊ËÕ≈ßμ—«Õ¬à“ß„π‡´≈≈å·≈â«μâÕßμ√«®¥Ÿ°“√

‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å·≈–∂à“¬¿“æ∫—π∑÷°‰«â∑ÿ°«—π

®“°°“√ —ß‡°μ≈—°…≥–¢Õß‡´≈≈å¿“¬À≈—ß®“°π”

μ—«Õ¬à“ß àßμ√«®¡“·¬°‡™◊ÈÕ„π‡´≈≈å∑’Ë‡μ√’¬¡‰«â ‡¡◊ËÕ§√∫‡«≈“

24 ™—Ë«‚¡ß ‡¡◊ËÕ àÕßμ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå inverted

microscope ∑’Ë°”≈—ß¢¬“¬ 100 ‡∑à“ æ∫«à“‡´≈≈å∑’Ë‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß (cytopathic effect; CPE) ‰¥â·°à ‡´≈≈å‡ª≈’Ë¬π

√Ÿª√à“ß®“° spindle ‡ªìπ√Ÿª√à“ß°≈¡¢÷Èπ æ∫°“√μ“¬¢Õß‡´≈≈å

·≈–¡’°“√≈Õ°À≈ÿ¥¢Õß‡´≈≈åª√–¡“≥√âÕ¬≈– 50 ÕÕ°®“°

æ◊Èπº‘«¢«¥‡≈’È¬ß‡´≈≈å ¥—ß√Ÿª∑’Ë 2

√Ÿª∑’Ë 2 · ¥ß≈—°…≥–¢Õß KG cells ·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å∑’Ë‡°‘¥®“°°“√μ‘¥‡™◊ÈÕ‰«√— ®“°°“√·¬°‡™◊ÈÕ‰«√—  a) mock

control cells ∑’Ë 72 ™—Ë«‚¡ß b) KG cells (passage 29) ∑’Ë„™â·¬°‡™◊ÈÕ‰«√—  KHV ∑’Ë 72 ™—Ë«‚¡ß c) KG cells (passage 30)

∑’Ë„™â·¬°‡™◊ÈÕ‰«√—  KHV ∑’Ë 48 ™—Ë«‚¡ß d) KG cells (passage 33) ∑’Ë„™â·¬°‡™◊ÈÕ‰«√—  KHV ∑’Ë 48 ™—Ë«‚¡ß (°”≈—ß¢¬“¬

100 ‡∑à“)

a) b)

d)c)

100X 100X

100X 100X
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‡¡◊ËÕ∑”°“√‡æ“–‡≈’È¬ß‰«√— „π KG cells ®∫·μà≈–

passage ®–‡°Á∫πÈ”‡≈’È¬ß‡´≈≈å∑’Ë‰¥â àßμ√«®À“‡™◊ÈÕ‚¥¬«‘∏’∑“ß

PCR ®“°º≈°“√μ√«®∑“ß PCR æ∫«à“°“√„™â KG cells   “¡“√∂

„Àâº≈∫«°μàÕ°“√·¬°‡™◊ÈÕ KHV ‰¥â ‚¥¬μ√«®æ∫‡™◊ÈÕ KHV

‰¥â®“°∑—Èß 2 passages ®“° KG cells „π passage ‡√‘Ë¡μâπ∑’Ë

passage 29 (passage 29-30) ·≈– passage 33 (passage

33-34) º≈°“√μ√«®‚¥¬«‘∏’ PCR · ¥ß„π√Ÿª∑’Ë 3

√Ÿª∑’Ë 3 · ¥ßº≈°“√μ√«®À“‡™◊ÈÕ‰«√—  KHV ¥â«¬«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à¢Õß‡Õπ‰´¡å‚æ≈’‡¡Õ√å‡≈  ·≈–·¬°¢π“¥ ¥’‡ÕÁπ‡Õ‚¥¬„™â

2.5% Agarose gel electrophoresis

Lane 1 100-base pairs DNA ladder (marker)

Lane 2 PCR product ®“° negative mock control

Lane 3 PCR product ¢Õß°“√·¬°‡™◊ÈÕ KHV „π KG cells

(passage 29)

Lane 4 PCR product ¢Õß°“√·¬°‡™◊ÈÕ KHV „π KG cells

(passage 30)

Lane 5 PCR product ¢Õß°“√·¬°‡™◊ÈÕ KHV „π KG cells

(passage 31)

Lane 6 PCR product ¢Õß°“√·¬°‡™◊ÈÕ KHV „π KG cells

(passage 33)

409 bps

 √ÿªº≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈

°“√»÷°…“π’È‡ªìπ°“√‡μ√’¬¡ diploid cells ®“°‡Àß◊Õ°

¢Õßª≈“§“√åæ‚¥¬‡√’¬°‡´≈≈å‡æ“–‡≈’È¬ß∑’Ë‡μ√’¬¡‰¥âπ’È«à“ Koi gill

(KG) cells ‡æ◊ËÕπ”¡“„™â„π°“√·¬°‡™◊ÈÕ KHV ®“°μ—«Õ¬à“ß àß

μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ ÷́Ëß‡¡◊ËÕπ” KG cells ∑’Ëæ—≤π“¡“„™â

·¬°‡™◊ÈÕ ·≈–°“√μ√«®¬◊π¬—πº≈‚¥¬«‘∏’ PCR  “¡“√∂μ√«®

æ∫‡™◊ÈÕ KHV „ππÈ”‡≈’È¬ß‡´≈≈åÕ¬à“ßπâÕ¬ 2 passage ∑’Ë∑”μàÕ

‡π◊ËÕß°—π  · ¥ß«à“ KG cells ‡ªìπ‡´≈≈å∑’Ë¬Õ¡„Àâ‡™◊ÈÕ KHV ‡æ‘Ë¡

®”π«π (permissive cells) ·≈–¡’§«“¡‰« (sensitive) μàÕ°“√

μ‘¥‡™◊ÈÕ KHV ·μà∑—Èßπ’È °“√ª√– ∫§«“¡ ”‡√Á®„π°“√·¬°‡™◊ÈÕ

‰¥âπÕ°®“°¡’‡´≈≈å‚Œ μå ∑’Ë¥’·≈â«¬—ßμâÕß¡’Õß§åª√–°Õ∫∑’Ë

 ”§—≠Õ◊ËπÊ Õ’° ‡™àπ ºŸâ‡≈’È¬ß‡´≈≈åμâÕß¡’§«“¡√Ÿâ·≈–∑—°…–∑’Ë¥’ ¡’

Õÿª°√≥å∑’Ë‡À¡“– ¡„π°“√§«∫§ÿ¡ ¿“«–°“√‡≈’È¬ß ‡™àπ Õÿ≥À¿Ÿ¡‘

§«“¡™◊Èπ §«“¡‡ªìπ°√¥¥à“ß ‡ªìπμâπ ®“°°“√»÷°…“„π™à«ß‡«≈“

∑’Ëºà“π¡“ æ∫«à“°“√·¬°‡™◊ÈÕ KHV ‚¥¬„™â‡´≈≈å‡æ“–‡≈’È¬ßπ—Èπ

§«√„™â‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ° ‰μ ·≈–¡â“¡¢Õßª≈“∑’Ëμ‘¥‡™◊ÈÕ√ÿπ·√ß´÷Ëß

°”≈—ß®–μ“¬À√◊Õ‡æ‘Ëßμ“¬„À¡àÊ ®–„Àâº≈∑’Ë¥’°«à“ ‚¥¬‡©æ“–

Õ¬à“ß¬‘ËßÀ“°„™âÕ«—¬«–∑’ËÕ¬Ÿà¿“¬„πÕ¬à“ß‰μ®–¥’°«à“°“√„™â

 à«π‡Àß◊Õ° ‡π◊ËÕß®“°‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°¢Õßª≈“∑’Ëμ‘¥‡™◊ÈÕπ—ÈπÕ“®

°≈“¬‡ªìπ‡π◊ÈÕμ“¬ (necrotic tissue) ·≈–Õ“®¡’°“√μ‘¥‡™◊ÈÕ

·∫§∑’‡√’¬Õ¬Ÿà∑’Ë∫√‘ ‡«≥‡Àß◊Õ°·≈–„π√–À«à“ß°“√·¬°‡™◊ÈÕ

Õ“®¡’°“√ªπ‡ªóôÕπ¢÷Èπ„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¡â®–¡’°“√‡μ‘¡

¬“ªØ‘™’«π–‰ª·≈â«°Áμ“¡ (Crane et al., 2004)

„π°“√»÷°…“«‘®—¬π’È¡’¢âÕ®”°—¥Õ¬Ÿà∑’Ëμ—«Õ¬à“ß∑’Ëπ”¡“„™â„π

°“√·¬°‡™◊ÈÕ KHV ‡π◊ËÕß®“°‰¡à “¡“√∂À“μ—«Õ¬à“ß¢Õßª≈“

§“√åæ∑’Ëμ‘¥‡™◊ÈÕ∑’Ë°”≈—ß„°≈âμ“¬À√◊Õ‡æ‘Ëßμ“¬„À¡àÊ ‰¥â μ—«Õ¬à“ß



Journal of Applied Animal Science Vol.5 No.2 May-August 2012 51

∑’Ë„™â‡ªìπμ—«Õ¬à“ß®“°‡Àß◊Õ°ª≈“∑’Ëμ√«®æ∫‡™◊ÈÕ KHV ‚¥¬«‘∏’

∑“ß PCR ·≈–∂Ÿ°·™à·¢Áß‰«â·≈â«‡ªìπ‡«≈“π“π ºŸâ«‘®—¬‰¥â

ªÑÕß°—π°“√‡°‘¥°“√ªπ‡ªóôÕπ·∫§∑’‡√’¬„πμ—«Õ¬à“ß‚¥¬°“√

π”μ—«Õ¬à“ß∑’Ë‡μ√’¬¡‰¥â¡“°√Õßºà“π syringe filter ¢π“¥√Ÿ

‡ âπºà“»Ÿπ¬å°≈“ß 0.45 ‰¡§√Õπ‡æ◊ËÕ°”®—¥·∫§∑’‡√’¬ÕÕ° ·μà

°“√∑’Ëμ—«Õ¬à“ß∂Ÿ°‡°Á∫·∫∫·™à·¢Áß‰«â‡ªìπ‡«≈“π“πÕ“®∑”„Àâ

ª√‘¡“≥‡™◊ÈÕ‰«√— ∑’Ë¡’™’«‘μ¡’ª√‘¡“≥πâÕ¬ ·μàÕ¬à“ß‰√°Áμ“¡ KG

cells ¬—ß¡’§«“¡‰«æÕ∑’Ë„™â ”À√—∫°“√·¬°‡™◊ÈÕ KHV „π

‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡°Á∫·™à·¢Áß∑’Ë -80oC ‡ªìπ‡«≈“π“π¡“°°«à“ 1 ªï

°‘μμ‘°√√¡ª√–°“»
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¡À‘¥≈ ∑’Ë„Àâ§”·π–π” ·≈–¢Õ¢Õ∫§ÿ≥ π. æ. «‘¡≈

®‘√–∏π–«—≤πå  ∂“∫—π ÿ¢¿“æ —μ«å·Ààß™“μ‘∑’Ë‰¥â‡Õ◊ÈÕ‡øóôÕ
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