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Abstract

Canine distemper virus (CDV) is a common infectious agent that affects respiratory and nervous systems

in canine, pet and wildlife worldwide. The virus isolation using cell culture is one of laboratory diagnostic

methods for detection of virus infections. Many different types of cultured cells can be used for isolation of

distemper virus, which provides the different outcome. This study aimed to evaluate the efficacy of dual cell-

culture system, Crandell-Rees feline kidney (CRFK) and HeLa cells for virus isolation.  A total of 13 clinical

specimens were taken by nasal and oropharynx swab from dogs with clinical signs compatible with CDV

infection. These specimens were positively confirmed CDV by using Reverse transcriptase - polymerase chain

reaction (RT-PCR) for viral genome detection. The CDV RT-PCR positive specimens were then taken to isolate

in both cell-lines for five passages, and were confirmed by RT-PCR again. By using CRFK and HeLa cells, the

successful viral isolation with CDV positive specimens was recorded at 7/13 (53.84%) in CRFK and 6/13 (46.15%)

in HeLa cells, respectively. The dual cell-culture system showed an increase of the successful isolation at 8/13

(61.53%). Our results suggested that the application of dial cell-culture system was more effective than using

single cell-culture for isolation of canine distemper virus.
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°“√„™â‡´≈≈å CRFK ·≈– HeLa §«∫§Ÿà°—π‡æ◊ËÕ·¬°‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢
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∫∑§—¥¬àÕ

‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ (canine distemper; CDV) ‡ªìπ‡™◊ÈÕ∑’Ëæ∫°àÕ‚√§‰¥â∫àÕ¬μàÕ√–∫∫∑“ß‡¥‘πÀ“¬„®·≈–√–∫∫ª√– “∑„π

 ÿπ—¢  —μ«å‡≈’È¬ß·≈– —μ«åªÉ“∑—Ë«‚≈° °“√·¬°‰«√— ‚¥¬„™â‡´≈≈å‡æ“–‡≈’È¬ß‡ªìπÀπ÷Ëß„π«‘∏’°“√μ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕμ√«®

À“°“√μ‘¥‡™◊ÈÕ‰«√—  ‡´≈≈å‡æ“–‡≈’È¬ßÀ≈“¬ª√–‡¿∑ “¡“√∂„™â„π°“√·¬°‰«√— ‰¢âÀ—¥ ÿπ—¢´÷Ëß„Àâº≈≈—æ∏å∑’Ë·μ°μà“ß°—π °“√»÷°…“π’È

¡’«—μ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß√–∫∫°“√‡æ“–‡≈’È¬ß‡´≈≈å§Ÿà‚¥¬„™â‡´≈≈å Crandell-Rees feline kidney (CRFK) ·≈–

‡´≈≈å HeLa  ”À√—∫°“√·¬°‡™◊ÈÕ‰«√—  „π°“√∑¥≈Õßπ’È„™âμ—«Õ¬à“ß∑“ß§≈‘π‘°∑—ÈßÀ¡¥ 13 μ—«Õ¬à“ß∂Ÿ°π”¡“‚¥¬°“√ªÑ“¬‚æ√ß®¡Ÿ°

(nasal swab) ·≈–ÀÕÀÕ¬ (oropharynx) ®“° ÿπ—¢∑’Ë¡’Õ“°“√∑“ß§≈‘π‘°∑’Ë‡¢â“°—π‰¥â°—∫°“√μ‘¥‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢ μ—«Õ¬à“ß‡À≈à“π’È‰¥â

√—∫°“√μ√«®¬◊π¬—πº≈∫«°¢Õß‰«√— ‰¢âÀ—¥ ÿπ—¢‚¥¬„™âªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈’‡¡Õ‡√ ·∫∫¬âÕπ°≈—∫ (RT-PCR)  ”À√—∫°“√μ√«®À“®’

‚π¡¢Õß‰«√—  ®“°π—Èπμ—«Õ¬à“ß∑’Ë„Àâº≈∫«° ∂Ÿ°π”‰ª·¬°‡™◊ÈÕ„π‡´≈≈å∑—Èß Õß™π‘¥‡ªìπ®”π«π 5 √Õ∫ (passage) ‚¥¬·μà≈–√Õ∫‰¥â

√—∫°“√μ√«®¬◊π¬—π‚¥¬ RT-PCR Õ’°§√—Èß ®“°°“√„™â‡´≈≈å CRFK ·≈– HeLa ·¬°‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ‡¡◊ËÕ„™â‡´≈≈å CRFK ™π‘¥

‡¥’¬«¡’º≈ ”‡√Á®¢Õß°“√·¬°‡™◊ÈÕ‰«√— ®”π«π 7 μ—«Õ¬à“ß®“° 13 μ—«Õ¬à“ß (√âÕ¬≈– 53.84) ‡¡◊ËÕ„™â‡´≈≈å HeLa ™π‘¥‡¥’¬«¡’

º≈ ”‡√Á®¢Õß°“√·¬°‡™◊ÈÕ‰«√— ®”π«π 6 μ—«Õ¬à“ß®“° 13 μ—«Õ¬à“ß (√âÕ¬≈– 46.15) μ“¡≈”¥—∫ ·≈–‡¡◊ËÕ„™â√–∫∫°“√‡æ“–‡≈’È¬ß‡´≈≈å

§Ÿà æ∫«à“º≈ ”‡√Á®¢Õß°“√·¬°‡™◊ÈÕ‰«√— ®”π«π‡æ‘Ë¡¢÷Èπ‡ªìπ 8 μ—«Õ¬à“ß®“° 13 μ—«Õ¬à“ß (√âÕ¬≈– 61.53) º≈°“√»÷°…“™’È„Àâ‡ÀÁπ«à“

°“√ª√–¬ÿ°μå„™â√–∫∫°“√‡æ“–‡≈’È¬ß‡´≈≈å§Ÿà‡æ◊ËÕ·¬°‡™◊ÈÕ‰«√—  ÿπ—¢„π ÿπ—¢¡’ª√– ‘∑∏‘¿“æ¡“°°«à“°“√„™â°“√‡æ“–‡≈’È¬ß‡´≈≈å‡¥’¬«

§” ”§—≠ : ‚√§‰¢âÀ—¥ ÿπ—¢ CDV °“√·¬°‡™◊ÈÕ‰«√— 
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∫∑π”

‚√§‰¢âÀ—¥ ÿπ—¢ (canine distemper) ‡ªìπ‚√§∑’Ë‡°‘¥®“°

‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ (canine distemper virus; CDV) °“√

μ‘¥‡™◊ÈÕ‰«√— ™π‘¥π’È‡°‘¥¢÷Èπ∑—Ë«‚≈° ÷́Ëß°àÕ‚√§√ÿπ·√ß∑—Èß„π —μ«å

‡≈’È¬ß∑—Ë«‰ª  —μ«åªÉ“·≈– —μ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡∑’ËÕ“»—¬Õ¬Ÿà„π

∑–‡≈ (Gemma et al., 1996; Woma and van Vuuren 2009)

‰«√— ‰¢âÀ—¥ ÿπ—¢‡ªìπ‰«√— ™π‘¥∑’Ë¡’‡ª≈◊Õ°Àÿâ¡ (enveloped

virus) Õπÿ¿“§‰«√— ¡’ “√æ—π∏ÿ°√√¡‡ªìπÕ“√å‡ÕÁπ‡Õ™π‘¥ “¬≈∫

®”π«πÀπ÷Ëß‡ âπ (single-stranded negative-sense RNA virus)

∂Ÿ°®—¥Õ¬Ÿà„π °ÿ≈  Morbillivirus „π«ß»å  Paramyxoviridae

‡™◊ÈÕ‰«√— „π«ß»åπ’È¡—°®–°àÕ„Àâ‡°‘¥‚√§√ÿπ·√ß·≈–‡™◊ÈÕ¡’§«“¡

 “¡“√∂„π°“√μ‘¥μàÕ Ÿß μ—«Õ¬à“ß‡™◊ÈÕ‰«√— Õ◊Ëπ„π«ß»åπ’È ‰¥â·°à

‡™◊ÈÕ‰«√— ‰¢âÀ—¥ (Measles morbillivirus; MeV) „π¡πÿ…¬å

·≈–‡™◊ÈÕ‰«√— √‘π‡¥Õ√å‡ª ∑å (rinderpest viruses; RPV) „π‚§

·≈–°√–∫◊Õ ‡™◊ÈÕ‰«√— „π °ÿ≈π’È‡°◊Õ∫∑ÿ°™π‘¥°àÕ‚√§∑’Ë· ¥ß

Õ“°“√∑’Ë§≈â“¬§≈÷ß°—π·≈–¡—°®–æ∫‡™◊ÈÕª√“°Ø„π‡π◊ÈÕ‡¬◊ËÕÀ√◊Õ

Õ«—¬«–‡ªÑ“À¡“¬∑’Ë§≈â“¬§≈÷ß°—π„π‚Œ μå¢Õß‰«√— ·μà≈–™π‘¥

‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢·≈–‡™◊ÈÕ‰«√— Õ◊ËπÊ „π °ÿ≈π’Èμ‘¥μàÕ‚¥¬

·æ√à°√–®“¬„π≈–ÕÕßΩÕ¬„πÕ“°“»·≈–°“√ªπ‡ªóôÕπ∫π«—μ∂ÿ

(fomite) °àÕ„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ·≈–· ¥ßÕ“°“√∑“ß§≈‘π‘°∑’Ë

§≈â“¬§≈÷ß°—π ‰¥â·°à ¡’‰¢â  ¡’πÈ”¡Ÿ° ·≈–‰Õ √«¡‰ª∂÷ß· ¥ß

Õ“°“√∑“ß√–∫∫∑“ß‡¥‘πÀ“¬„®·≈–∑“ß‡¥‘πÕ“À“√ ÷́ËßÕ“®®–¡’

°“√μ‘¥‡™◊ÈÕ·∑√° ấÕπ‚¥¬‡™◊ÈÕ·∫§∑’‡√’¬√à«¡¥â«¬°Á‰¥â (Beineke

et al., 2008; Caevalho et al., 2012)

 —μ«å∑’Ë‡ªìπ‚Œ μåμ“¡∏√√¡™“μ‘ (natural host spectrum)

¢Õß‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢ §◊Õ  —μ«å∑’ËÕ¬Ÿà„πÕ—π¥—∫ Carnivora „π«ß»å

 ÿπ—¢ (Canidae) ‚¥¬ ÿπ—¢‡≈’È¬ß‡ªìπ —μ«å™π‘¥∑’Ë· ¥ßÕ“°“√

√ÿπ·√ß®“°°“√μ‘¥‚√§π’È‰¥â¡“°∑’Ë ÿ¥  à«π„π —μ«å„π«ß»å‡ ◊Õ

·≈–·¡« (Felidae) ¡’°“√· ¥ßÕ“°“√∑’ËÀ≈“°À≈“¬ ‡¡◊ËÕ·¡«

∫â“π (Felis catus) μ‘¥‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢¡—°®–‰¡àæ∫°“√

· ¥ßÕ“°“√ªÉ«¬‰«√— ‰¢âÀ—¥ ÿπ—¢·μà„π°≈ÿà¡·¡«¢π“¥„À≠à

À√◊Õ‡ ◊Õ‡¡◊ËÕ¡’°“√μ‘¥‡™◊ÈÕ®–æ∫°“√· ¥ßÕ“°“√‰¥â (Carvalho

et al., 2012)  ÿπ—¢∑’Ëμ‘¥‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢ª√–¡“≥√âÕ¬≈–

25-70 ®–‰¡à· ¥ßÕ“°“√¢Õß‚√§ ·μàÕ“®¡’ ÿπ—¢∫“ß à«π∑’Ë

¿Ÿ¡‘§ÿâ¡°—π∂Ÿ°°¥À≈—ß°“√μ‘¥‡™◊ÈÕπ’È ·≈–ª≈¥ª≈àÕ¬ (shed)

Õπÿ¿“§‡™◊ÈÕ‰«√— ÕÕ°¡“ ¡’√“¬ß“πæ∫«à“ ÿπ—¢∫“ß°≈ÿà¡‡¡◊ËÕ

μ‘¥‡™◊ÈÕ·≈â«¡’Õ“°“√¢Õß‚√§æ—≤π“‰ª‰¥â ‡√Á« àßº≈„Àâ¡’

Õ—μ√“°“√μ“¬¢Õß ÿπ—¢°≈ÿà¡π’È¡“°°«à“√âÕ¬≈– 50 ¢÷ÈπÕ¬Ÿà°—∫

 “¬æ—π∏ÿå ÿπ—¢·≈–™π‘¥¢Õß‡™◊ÈÕ‰«√—  ‚¥¬∑—Ë«‰ª·≈â« ÿπ—¢∑’Ë

μ‘¥‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢·≈–· ¥ßÕ“°“√®–¡’Õ“°“√∑“ß§≈‘π‘°∑’Ë

√ÿπ·√ß „π§Õ°‡≈’È¬ß¢Õß ÿπ—¢ (shelters) ¡’Õ—μ√“°“√μ“¬

ª√–¡“≥√âÕ¬≈– 50±20 À≈—ß®“°ªÉ«¬¥â«¬Õ“°“√ªÕ¥∫«¡

(pneumonia) μ“¡¡“¥â«¬°“√μ‘¥‡™◊ÈÕÕ◊ËπÊ √à«¡¥â«¬´÷Ëß‡ªìπº≈

¡“®“°√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß ÿπ—¢∂Ÿ°°¥°“√∑”ß“π (Newbury

et al., 2009) Õ“°“√∑“ß§≈‘π‘°Õ◊Ëπ Ê ∑’Ëæ∫ §◊Õ ¡’‰¢â Ÿß·∫∫

2 √–¬– (biphasic fever) ¡’πÈ”¡Ÿ°‰À≈ ·≈–¡’Õ“°“√∑“ß√–∫∫

ª√– “∑ À√◊Õ¡’Õ“°“√∑—Èß Õß·∫∫√à«¡°—π  ÿπ—¢ªÉ«¬· ¥ß

Õ“°“√¢Õß√–∫∫μà“ßÊ·∫∫‡©’¬∫æ≈—π ·≈–Õ“°“√∑“ß√–∫∫

ª√– “∑‡√◊ÈÕ√—ß· ¥ßÕÕ°¡“„Àâ‡ÀÁπÕ¬à“ß™—¥‡®π¡—°®–ª√“°Ø

μ“¡¡“ πÕ°®“°π’È¬—ßæ∫Õ“°“√º‘¥ª°μ‘·∫∫μà“ßÊ ‰¥â·°à

¿“«–‰¢â ¡ÕßÕ—°‡ ∫„π ÿπ—¢·°à (old dog encephalitis) ·≈–

Õ“°“√ΩÉ“‡∑â“Àπ“ (hard pad) „π√–¬–· ¥ßÕ“°“√‡©’¬∫æ≈—π

‡™◊ÈÕ‰«√— ®–∂Ÿ°μ√«®æ∫‰¥â®“°¡Ÿ≈·≈– “√§—¥À≈—Ëß∑’Ë¢—∫ÕÕ°

(secretion) ®“°√à“ß°“¬ √«¡∑—Èß‡√‘Ë¡¡’Õ“°“√‡°‘¥º◊Ëπ·≈–°≈“¬

‡ªìπμÿà¡æÿæÕß∑’Ëº‘«Àπ—ß„π√–¬–μàÕ¡“ ¡’¢’Èμ“·≈–Õ“°“√‡¬◊ËÕ∫ÿ

μ“Õ—°‡ ∫ ‡∫◊ËÕÕ“À“√ (anorexia) ∑âÕß‡ ’¬ μ“¡¥â«¬Õ“°“√

∑“ß√–∫∫∑“ß‡¥‘πÀ“¬„®√à«¡°—∫Õ“°“√∑“ß√–∫∫∑“ß‡¥‘πÕ“À“√

¡—°®–æ∫°“√μ‘¥‡™◊ÈÕ·∫§∑’‡√’¬·∑√°´âÕπ‡ªìπ≈”¥—∫μàÕ‰ª

·≈–æ∫√–∫∫ª√– “∑∂Ÿ°∑”Õ—πμ√“¬ ¡’Õ“°“√∑“ß√–∫∫

ª√– “∑‰¥âÀ≈“°À≈“¬·≈–¡’æ—≤π“°“√„π∑“ß‡≈«√â“¬≈ß‰ª

Õ¬à“ßμàÕ‡π◊ËÕß Õ“°“√∑’Ëæ∫‰¥â„π√–¬–π’È §◊Õ °≈â“¡‡π◊ÈÕ°√–μÿ°

μ“°√–μÿ° ¿“«–°≈â“¡‡π◊ÈÕ∑”ß“π‰¡àª√– “π°—π  Ÿ≠‡ ’¬

ªØ‘°‘√‘¬“°“√∑√ßμ—« (postural reaction) ·≈–°≈â“¡‡π◊ÈÕÕàÕπ·√ß

À√◊Õ‡ªìπÕ—¡æ“μ (Ek-Kommonen et al., 2003; Greene and

Appel 2006; Beineke et al., 2009)

°“√„™â«—§ ’́π™π‘¥‡™◊ÈÕ‡ªìπ (modified-live canine

distemper virus; MLV-CDV vaccines) ‡æ◊ËÕªÑÕß°—π‚√§‡√‘Ë¡¡’

°“√„™âμ—Èß·μà∑»«√√…∑’Ë 1950 ÷́Ëß™à«¬§«∫§ÿ¡°“√√–∫“¥¢Õß

‚√§‡ªìπÕ¬à“ß¡“° ·μàÕ¬à“ß‰√°Áμ“¡°“√√–∫“¥¢Õß°“√μ‘¥‡™◊ÈÕ

‰¢âÀ—¥ ÿπ—¢°Á¬—ßæ∫¡’√“¬ß“π‰¥â®π∂÷ßªí®®ÿ∫—π·≈–¡’√“¬ß“π
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æ∫°“√μ‘¥‡™◊ÈÕ„π ÿπ—¢∑’Ë‰¥â√—∫°“√©’¥«—§´’πÕ¬Ÿà∫àÕ¬§√—Èß

(Ek-Kommonen et al., 1997) °“√æ∫ ÿπ—¢ªÉ«¬∂÷ß·¡â®–‰¥â

√—∫∑”«—§´’π·≈â«æ∫‰¥âÕ¬Ÿà∫àÕ¬§√—Èß®“°∑’Ë√“¬ß“π„π∫∑§«“¡

∑“ß«‘™“°“√ ´÷Ëß Õ¥§≈âÕß°—∫°“√„™â«—§´’π∑’Ë‰¡à‡À¡“– ¡

(Blixenkrone-Muller et al., 1993; Rzeutka and Mizak 2003;

Decaro et al., 2004; Keawcharoen et al., 2005) ·≈–

‡°’Ë ¬«¢âÕß°—∫°“√≈—°≈Õ∫„™â«—§´’πÕ¬à “ßº‘¥°ÆÀ¡“¬„π

ª√–‡∑»øîπ·≈π¥å (Ek-Kommonen et al., 1997)

°“√μ√«®‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ “¡“√∂∑”‰¥âÀ≈“¬«‘∏’

‡™àπ °“√μ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“®“°™‘Èπ‡π◊ÈÕ‡¬◊ËÕ„π∑“ß‡¥‘π

À“¬„®·≈–∑“ß‡¥‘πÕ“À“√¢Õß —μ«åμ‘¥‡™◊ÈÕ∑’ËªÉ«¬μ“¬ (van de

Bildt et al., 2002)  °“√μ√«®À“ “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ

‰«√— ®“°μ—«Õ¬à“ß À√◊Õ°“√ªÑ“¬‡™◊ÈÕ®“°™àÕß®¡Ÿ° (nasal swab)

™àÕß§ÕÀÕ¬ (oropharyngeal swab) ™àÕß∑«“√ (rectal swab)

À√◊Õμ√«®®“°μ—«Õ¬à“ß¡Ÿ≈ —μ«å (fecal specimen) ¢Õß ÿπ—¢ªÉ«¬

‚¥¬«‘∏’ªØ‘°‘√‘¬“ Reverse transcriptase - Polymerase chain

reaction (RT-PCR) (Iwatsuki et al., 1997) ‡æ◊ËÕÀ“ª√‘¡“≥

‡™◊ÈÕ‰«√— ·≈–√–¥—∫·Õπμ‘∫Õ¥’ (Twark and Dodds 2000;

Mouzin et al., 2004) °“√·¬°‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ (virus

isolation) ‚¥¬„™â‡´≈≈å‡æ“–‡≈’È¬ß ÷́Ëß¡’√“¬ß“π«à“„π°“√·¬°

‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ “¡“√∂„™â‡´≈≈å‡æ“–‡≈’È¬ß‰¥âÀ≈“¬™π‘¥

‡™àπ ‡´≈≈å B95a (Kai et al., 1993) ‡´≈≈å Vero (African

green monkey kidney cells) (Del Puerto et al., 2011)

‡´≈≈å Vero.DogSLAM ÷́Ëß‡ªìπ‡´≈≈å Vero ∑’Ë∂Ÿ°¥—¥·ª≈ß∑“ß

æ—π∏ÿ°√√¡„Àâ· ¥ßÕÕ°‚ª√μ’π canine signaling lymphocyte

activation molecule Õ¬Ÿà∫πº‘«‡´≈≈å (Woma and Vuuren

2009) ‡´≈≈å MDCK (Madin-Darby canine kidney cells)

·≈–‡´≈≈å MV1Lu (mink lung cells) (Lednicky et al., 2004)

‡ªìπμâπ πÕ°®“°π’È¬—ß¡’«‘∏’°“√·¬°‡™◊ÈÕ CDV ‚¥¬„™â°“√©’¥

‡™◊ÈÕ‡¢â“‰¢à‰°àøí° (chicken embryonated eggs) Õ“¬ÿ 9-11 «—π

Õ’°¥â«¬ (Woma and Vuuren 2009) ‡´≈≈å∑—Ë«‰ª∑’Ëπ‘¬¡„™â

·æ√àÀ≈“¬„πÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ·¬°‡™◊ÈÕ CDV ‰¥â·°à ‡´≈≈å

HeLa (human epithelial adenocarcinoma cells) (Schmid et

al., 2000) ‡´≈≈å MDCK (Lednicky et al., 2004; Tan et al.,

2011) ‡´≈≈å Vero (Oglesbee et al., 1989; Lednicky et al.,

2004) ‡ªìπμâπ ‡´≈≈å‡À≈à“π’È¡’¢âÕ®”°—¥ ”À√—∫°“√·¬°‡™◊ÈÕ

‰«√— ‰¢âÀ—¥ ÿπ—¢∑’Ë·μ°μà“ß°—π‰ª ‡™àπ ‡´≈≈å MDCK ®–„Àâ

º≈°“√·¬°‡™◊È Õ∑’Ë ¥’∑’Ë  ÿ¥·μà°“√μ‘¥ ‡™◊È Õ®–‰¡à· ¥ß°“√

‡ª≈’Ë¬π·ª≈ß∑“ßæ¬“∏‘ ¿“æ¢Õß‡´≈≈å (cytopathic effect;

CPE) ∑’Ë™—¥‡®π∑”„Àâ¬“°μàÕ°“√μ‘¥μ“¡º≈°“√·¬°‡™◊ÈÕ  à«π

‡´≈≈å Vero  “¡“√∂„Àâº≈· ¥ß°“√‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑“ß

æ¬“∏‘ ¿“æ¢Õß‡´≈≈åÀ√◊Õ· ¥ß CPE ∑’Ë™—¥‡®π·μà°Á· ¥ß

CPE ‰¥â‡™àπ°—π‡¡◊ËÕ¡’°“√μ‘¥‡™◊ÈÕ Encephalomyocarditis virus

(EMCV) ÷́Ëß‡ªìπ‰«√— ∑’Ë “¡“√∂‡°‘¥°“√μ‘¥‡™◊ÈÕ√à«¡°—∫‰«√— 

‰¢âÀ—¥ ÿπ—¢‰¥â ´÷Ëß‡™◊ÈÕ EMCV π’È  “¡“√∂‡®√‘≠‡μ‘∫‚μ‰¥âÕ¬à“ß

√«¥‡√Á«„π‡´≈≈å Vero ·μà‰¡à “¡“√∂‡®√‘≠‡μ‘∫‚μ‰¥â„π‡´≈≈å

MDCK (Lednicky et al., 2004) πÕ°®“°π’È¬—ß¡’°“√∑¥≈Õß

„™â‡´≈≈å Vero.DogSLAM ∑’Ëæ—≤π“¢÷Èπ ”À√—∫°“√·¬°‡™◊ÈÕ

‰«√— ‰¢âÀ—¥ ÿπ—¢ ÷́Ëßæ∫«à“„Àâº≈°“√·¬°‡™◊ÈÕ∑’Ë¥’¡“°‡π◊ËÕß®“°

‡´≈≈å™π‘¥π’È‰¥â∂Ÿ°∑”„Àâ· ¥ßμ—«√—∫ (receptor) ™π‘¥

signaling lymphocyte activated molecule Õ¬Ÿà∫πº‘«‡´≈≈å

·≈–‡ªìπ‚¡‡≈°ÿ≈μ—«√—∫∑’Ë¡’§«“¡®”‡æ“–μàÕ‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢

(Woma and Vuuren2009) ·μà¡’°“√„™â‡´≈≈å Vero.DogSLAM

™π‘¥π’ÈÕ¬à“ß®”°—¥„π°≈ÿà¡ºŸâæ—≤π“‡´≈≈å¬—ß‰¡à‡ªìπ∑’Ë·æ√àÀ≈“¬

 ”À√—∫‡´≈≈å CRFK (Crandell-Rees feline kidney cells)  ·¡â

®–¬—ß‰¡àπ‘¬¡π”¡“„™â„π°“√·¬°‡™◊ÈÕ CDV ·μà¡’°“√π”¡“„™â

»÷°…“‚¥¬ Fujita et al. (2007) ‚¥¬∑¥≈Õß§«“¡ “¡“√∂

¢Õß°“√μ‘¥‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢„π‡´≈≈å‡æ“–‡≈’È¬ß∑—ÈßÀ¡¥ 17

™π‘¥ æ∫«à“‡´≈≈å∑’Ë„Àâº≈¥’∑’Ë ÿ¥§◊Õ‡´≈≈å B95a  à«π‡´≈≈å

CRFK „Àâº≈∑’Ë¥’√Õß≈ß¡“ ·≈–μ“¡¡“¥â«¬‡´≈≈å HeLa μ“¡

≈”¥—∫ ß“π«‘®—¬π’È®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕæ—≤π“°“√·¬°‡™◊ÈÕ‰¢â

À—¥ ÿπ—¢‚¥¬„™â‡´≈≈å‡æ“–‡≈’È¬ß∑’Ë¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬∑—Ë«‰ª

2 ™π‘¥§«∫§Ÿà°—π §◊Õ ‡´≈≈å CRFK (ATCC® CCL-94) ·≈–

‡´≈≈å HeLa (ATCC® CCL-2) ·≈–∑¥ Õ∫§«“¡ “¡“√∂„π

°“√·¬°‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢¢Õß°“√„™â‡´≈≈å∑—Èß Õß§«∫§Ÿà°—π ÷́Ëß

§“¥À«—ß«à“®–‡æ‘Ë¡§«“¡‰«¢Õß°“√·¬°‡™◊ÈÕ·≈–≈¥‚Õ°“ ·¬°

‰¥â‡™◊ÈÕ‰«√— ™π‘¥Õ◊Ëπªπ¡“°—∫‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ´÷Ëß§“¥«à“

«‘∏’°“√π’È‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√π”¡“„™â·¬°‡™◊ÈÕ‰¢âÀ—¥

 ÿπ—¢ ”À√—∫ß“π∑“ßÀâÕßªØ‘∫—μ‘°“√μàÕ‰ª
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Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡°Á∫μ—«Õ¬à“ß·≈–°“√‡μ√’¬¡μ—«Õ¬à“ß

„π°“√»÷°…“π’È‰¥â§—¥‡≈◊Õ° ÿπ—¢®”π«π 19 μ—« ∑’Ë‡¢â“√—∫

°“√√—°…“„π§≈‘π‘°Õ“¬ÿ√°√√¡ ¢Õß‚√ßæ¬“∫“≈ª√–»ÿÕ“∑√

¡À“«‘∑¬“≈—¬¡À‘¥≈ ®.π§√ª∞¡ „π™à«ß‡¥◊Õπμÿ≈“§¡ æ.».

2555 ∂÷ß‡¥◊Õπμÿ≈“§¡ æ.». 2556  ÿπ—¢∑—ÈßÀ¡¥· ¥ßÕ“°“√

ªÉ«¬ —¡æ—π∏å°—∫°“√μ‘¥‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢ ‰¥â·°à ¡’‰¢â πÈ”¡Ÿ°

‰À≈ πÈ”Àπ—°≈¥ º‘«Àπ—ß∫√‘‡«≥ΩÉ“‡∑â“·≈–®¡Ÿ°Àπ“ ‡¥‘π‡´

°≈â“¡‡π◊ÈÕ°√–μÿ° ‡ªìπμâπ ª√–«—μ‘¢Õß ÿπ—¢°≈ÿà¡π’È∂Ÿ°´—°∂“¡

®“°‡®â“¢Õß ∫—π∑÷°Õ“°“√ªÉ«¬·≈–ª√–«—μ‘°“√‰¥â√—∫«—§´’π

‰¢âÀ—¥ ÿπ—¢°àÕπÀπâ“· ¥ßÕ“°“√ªÉ«¬ ‡°Á∫μ—«Õ¬à“ß®“° ÿπ—¢

°≈ÿà¡‡ªÑ“À¡“¬‚¥¬°“√ªÑ“¬™àÕß§ÕÀÕ¬ (oropharyngeal swab)

π”μ—«Õ¬à“ß‡°Á∫„ππÈ”¬“√—°…“ ¿“æ‡æ◊ËÕμ√«®‡™◊ÈÕ‰«√—  (viral

transport medium; VTM) ª√‘¡“≥ 1.5 ¡‘≈≈‘≈‘μ√  ∑’Ëª√–°Õ∫¥â«¬

Hankís balance salt solution (Gibco®, U.S.A.) 5%NaHCO
3

1.0 M HEPES [4-(2-hydroxyethyl)-1-piperazineethanesulfonic

acid; Gibco®, U.S.A.]  ·≈–¬“μâ“π®ÿ≈™’æPenicillin G,

Streptomycin ·≈– Fungizone (Gibco®, U.S.A.) ·∫àß

μ—«Õ¬à“ßª√‘¡“≥ 0.2 ¡‘≈≈‘≈‘μ√ ‰ªμ√«®À“ “√æ—π∏ÿ°√√¡¢Õß

‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ‚¥¬«‘∏’ Reverse transcriptase - Polymerase

chain reaction (RT-PCR) ·≈–π”μ—«Õ¬à“ßÕ’° à«πª√‘¡“≥ 1

¡‘≈≈‘≈‘μ√ „™â‡æ◊ËÕ∑¥ Õ∫°“√·¬°‡™◊ÈÕ‰«√— „π‡´≈≈å CRFK ·≈–

‡´≈≈å HeLa ‚¥¬π”‰ª°√Õß¥â«¬ Millipore® membrane ∑’Ë¡’

√Ÿ°√Õßºà“π¢π“¥ 0.45 ‰¡‚§√‡¡μ√ ®“°π—Èππ” à«π∑’Ë∂Ÿ°°√Õß

(filtrate) ‰ª„™â·¬°‡™◊ÈÕ‰«√—  „π∑ÿ° Ê μ—«Õ¬à“ß®–·¬°‡™◊ÈÕ

‰«√— „π‡´≈≈å∑—Èß 2 ™π‘¥·≈–π”‰ª‡≈’È¬ßμàÕ‡π◊ËÕß (sub-passage)

‡ªìπ®”π«π 5 √Õ∫ (passages)  —ß‡°μ°“√‡°‘¥°“√‡ª≈’Ë¬π

·ª≈ß¢Õß‡´≈≈å∑’Ë„™â·¬°‰«√—  ‚¥¬°“√ àÕßμ√«®ºà“π°≈âÕß

®ÿ≈∑√√»πå·∫∫ inverted microscope (model CKX41,

Olympus®, Japan) ∑’Ë°”≈—ß¢¬“¬ 100 - 400 ‡∑à“ ·≈–π”

πÈ”‡≈’È¬ß‡´≈≈å„π·μà≈–√Õ∫ (passage) ‰ªμ√«®À“‡™◊ÈÕ‰«√— ‰¢â

À—¥ ÿπ—¢‚¥¬«‘∏’ RT-PCR „π°√–∫«π°“√‡°Á∫μ—«Õ¬à“ß®“°

 ÿπ—¢‰¥â√—∫Õπÿ≠“μ®“°§≥–°√√¡°“√°”°—∫¥Ÿ·≈°“√‡≈’È¬ß —μ«å

·≈–°“√„™â —μ«å ‡æ◊ËÕß“π«‘∑¬“»“ μ√å §≥– —μ«·æ∑¬»“ μ√å

¡À“«‘∑¬“≈—¬¡À‘¥≈ ‡≈¢∑’Ë MUVS-2013-25

2. °“√μ√«®À“‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢‚¥¬«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à

¢Õß‡Õπ‰´¡å‚æ≈’‡¡Õ‡√  (RT-PCR)

„π°“√μ√«®¥â«¬ªØ‘°‘√‘¬“ RT-PCR „π°“√»÷°…“π’È

‰¥âÕÕ°·∫∫‰æ√‡¡Õ√å„Àâ®”‡æ“–μàÕ¬’ππ‘«§≈‘‚Õ‚ª√μ’π

(nucleoprotein; NP gene) ‚¥¬„™â¢âÕ¡Ÿ≈≈”¥—∫‡∫ ¢Õß‡™◊ÈÕ

‰«√— ‰¢âÀ—¥ ÿπ—¢ ®”π«π 49 complete genome sequences ®“°

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

‰¥â·°à accession number: AB474397, AB475097,

AB475099, AB475101, AB476401-AB476403,

AB490670, AB490672, AB490674, AB490676,

AB490678-AB490681, AB687720, AB687721,

AB753775-AB753776, AB823706-AB823707,

AB687721, AF014953, AF164967, AF305419,

AF378705, AY386315-AY386316, AY443350,

AY445077, AY466011, AY542312, AY649446,

EU310405, EU716337, EU726268, GU138403,

HM046486, HM063009, HM852904, JN896331,

JN896987, JX681125, KC427278, KF914669,

KJ123771, KJ466106, NC_001498 ·≈– NC_001921

‚¥¬§—¥‡≈◊Õ°∫√‘‡«≥≈”¥—∫‡∫ ∑’Ë¡’§«“¡§ßμ—« (conserved

sequence) ‡æ◊ËÕ°“√ÕÕ°·∫∫§Ÿà‰æ√‡¡Õ√å ´÷Ëß‰¥â forward primer

§◊Õ CDV-NP-238F (5'-GCATTGTTACAAGATCTCGAC

TATTGG-3') ·≈– reverse primer §◊Õ CDV-NP-708R

(5'-GGTATACTTAATCCACC TTCTCATCTCCG-3')  ÷́Ëß

PCR product ∑’Ë‰¥â¡’§«“¡¬“« 470 §Ÿà‡∫  °“√ °—¥ “√

æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ‰«√— „™â™ÿ¥ °—¥ QIAamp® Viral RNA

Mini Kit (QIAGEN, Germany) ‚¥¬∑”μ“¡«‘∏’∑’Ë·π–π”‚¥¬

∫√‘…—∑ºŸâº≈‘μ ®“°π—Èπ∑”ªØ‘°‘√‘¬“ RT-PCR ÷́Ëß‰¥â‡μ√’¬¡πÈ”¬“

master mix  ”À√—∫∑”ªØ‘°‘√‘¬“ª√‘¡“≥ 25 ‰¡‚§√≈‘μ√μàÕ

ªØ‘°‘√‘¬“„πÀ≈Õ¥∑¥≈Õß·∫∫ºπ—ß∫“ß¢π“¥ 0.2 ¡‘≈≈‘≈‘μ√

(0.2-ml thin-wall tube)  ¢—ÈπμÕπ°“√‡μ√’¬¡πÈ”¬“ master mix

∑”‚¥¬‡μ‘¡ nuclease free water ª√‘¡“≥ 15.75 ‰¡‚§√≈‘μ√

‡μ‘¡ 5X One-step RT-PCR buffer (iNtRON®, Korea) ª√‘¡“≥

5 ‰¡‚§√≈‘μ√ ‡μ‘¡ 10mM dNTPs ª√‘¡“≥ 1 ‰¡‚§√≈‘μ√

‡μ‘¡‰æ√‡¡Õ√å CDV-NP-238F ·≈– CDV-NP-708R (§«“¡
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‡¢â¡¢âπ 100 μM) „πª√‘¡“≥™π‘¥≈– 0.125 ‰¡‚§√≈‘μ√ ·≈–

‡μ‘¡‡Õπ‰´¡å QIAGEN One Step Enyme Mix ª√‘¡“≥ 1

‰¡‚§√≈‘μ√ (5 unit) ®“°π—Èπ‡μ‘¡Õ“√å‡ÕÁπ‡Õ·¡à·∫∫∑’Ë‰¥â®“°

‰«√— μ—«Õ¬à“ß„πª√‘¡“≥ 2 ‰¡‚§√≈‘μ√ ·≈–π”‰ª∑”ªØ‘°‘√‘¬“

„π‡§√◊ËÕß‡æ‘Ë¡ª√‘¡“≥ “√æ—π∏ÿ°√√¡ √ÿàπ C1000TM

Thermal cycler (BioRad®, U.S.A.) „π¢—ÈπªØ‘°‘√‘¬“ reverse

transcription μ—Èß§à“‡§√◊ËÕß‡æ‘Ë¡ª√‘¡“≥ “√∑’Ë 45oC ‡ªìπ‡«≈“

π“π 30 π“∑’ ·≈–μ—Èß§à“Õÿ≥À¿Ÿ¡‘ ‡«≈“·≈–®”π«π√Õ∫„π

ªØ‘°‘√‘¬“ PCR ‡ªìπ¥—ßπ’È „π¢—Èπ initial denature ∑”ªØ‘°‘√‘¬“

∑’ËÕÿ≥À¿Ÿ¡‘ 95oC ‡ªìπ‡«≈“ 15 π“∑’ ®”π«π 1 √Õ∫ ®“°π—Èπ

∑”ªØ‘°‘√‘¬“„π¢—Èπ denature ∑’ËÕÿ≥À¿Ÿ¡‘ 95oC ‡ªìπ‡«≈“π“π

30 «‘π“∑’ „π¢—Èπ annealing ∑’Ë 50oC ‡ªìπ‡«≈“ 30 «‘π“∑’ „π

¢—Èπ extension ∑’Ë 72oC ‡ªìπ‡«≈“ 1 π“∑’ ∑” È́”‡ªìπ®”π«π

30 √Õ∫ ®“°π—Èπ‡æ‘Ë¡¢—ÈπμÕπ final extension ∑’ËÕÿ≥À¿Ÿ¡‘

72oC ‡ªìπ‡«≈“ 10 π“∑’ ‡¡◊ËÕ∑”ªØ‘°‘√‘¬“ ¡∫Ÿ√≥å·≈â«π”

¥’‡ÕÁπ‡Õº≈º≈‘μ (PCR product) ∑’Ë‰¥â®“°¢â“ßμâπ ª√‘¡“≥ 5-10

‰¡‚§√≈‘μ√ ‰ª·¬°¢π“¥¥’‡ÕÁπ‡Õ„π«ÿâπÕ–°“‚√ ¥â«¬°√–· 

‰øøÑ“ (1.5% agarose gel electrophoresis) „π 0.5X

Tris-borate buffer ‚¥¬¬âÕ¡·∂∫¥’‡ÕÁπ‡Õ¥â«¬ ’‡√◊Õß· ß

GelRedTM (Biotium Inc., U.S.A.) ·≈â«μ√«®¥Ÿ·∂∫¥’‡ÕÁπ‡Õ

º≈º≈‘μ (DNA product) ‚¥¬ àÕß¥Ÿ¿“¬„μâ· ßÕ—≈μ√“‰«‚Õ‡≈μ

‡∑’¬∫¢π“¥¥’‡ÕÁπ‡Õº≈º≈‘μ∑’Ë‰¥â°—∫¢π“¥¢Õß 100 base-pair

DNA ladder (New England Biolab®, U.S.A.) ®“°π—Èππ”

¥’‡ÕÁπ‡Õº≈º≈‘μ∑’Ë‰¥âπ”‰ªÀ“≈”¥—∫‡∫  (nucleotide sequencing)

„π à«π NP gene ‚¥¬«‘∏’ dideoxy dye terminators (Sanger

and Coulson 1975) ‚¥¬„™â‰æ√‡¡Õ√å  CDV-NP-238F

·≈–‡μ√’¬¡ªØ‘°‘√‘¬“‚¥¬„™â BigDye®Terminator v3.1 cycle

sequencing kit (Applied Biosystems, U.S.A.) ·≈–Õà“π

≈”¥—∫‡∫ ‚¥¬‡§√◊ËÕß DNA Sequencer ABI3130xl (Applied

Biosystems, U.S.A.) ‡æ◊ËÕμ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß DNA

product „πªØ‘°‘√‘¬“ RT-PCR

3. °“√‡μ√’¬¡‡´≈≈å·≈–°“√·¬°‡™◊ÈÕ‰«√— „π‡´≈≈å

CRFK ·≈–‡´≈≈å HeLa

‡´≈≈å∑’Ë„™â ”À√—∫∑¥ Õ∫·¬°‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢¡’ 2

™π‘¥§◊Õ‡´≈≈å CRFK (Fujita et al., 2007) ·≈–‡´≈≈å HeLa

(Schmid et al., 2000) ‡æ“–‡≈’È¬ß‡´≈≈å∑—Èß 2 ™π‘¥‚¥¬„™â

πÈ”¬“‡≈’È¬ß‡´≈≈å 10%FBS-MEM Growth Medium ´÷Ëß

ª√–°Õ∫¥â«¬ MEM (Gibco®, U.S.A.)  10%heat-inactivated

fetal bovine serum (FBS, Gibco®, U.S.A.) 2mM L-glutamine

(Gibco?, U.S.A.) 200 IU/mL Penicillin 200μg/mL Strepto-

mycin ·≈– 0.25μg/mL Amphotericin B (Gibco®, U.S.A.)

‡≈’È¬ß‡´≈≈å∑—Èß Õß™π‘¥„πμŸâ ‡≈’È¬ß‡´≈≈å∑’ËÕÿ≥À¿Ÿ¡‘ 37oC

„π ¿“«–∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å

√âÕ¬≈– 5  ‡¡◊ËÕ‡´≈≈å‡æ“–‡≈’È¬ß·ºà¢¬“¬ª√–¡“≥√âÕ¬≈– 85-90

¢Õß¢«¥‡æ“–‡≈’È¬ß‡´≈≈å ·∫àß‡´≈≈å¥â«¬«‘∏’°“√ trypsinization

≈ß„π‡æ≈∑‡≈’È¬ß‡´≈≈å·∫∫ 24 À≈ÿ¡ (Nunc®, U.S.A.) ‡æ◊ËÕπ”

‰ª·¬°‡™◊ÈÕ‰«√— 

°“√∑¥ Õ∫·¬°‡™◊ÈÕ·≈–‡æ‘Ë¡®”π«π‡™◊ÈÕ‰«√— ‰¢â

À—¥ ÿπ—¢‚¥¬„™â‡´≈≈å HeLa ·≈–‡´≈≈å CRFK ®“°«‘∏’°“√

‡μ√’¬¡‡´≈≈å¥—ß°≈à“«¢â“ßμâπ∑’Ë‚μ‰¥â√âÕ¬≈– 80 ∂÷ß 90 ¢Õß

¿“™π–‡æ“–‡≈’È¬ß (80-90% confluent) ¡“≈â“ß¥â«¬ MEM

ª√‘¡“≥ 0.5 ¡‘≈≈‘≈‘μ√μàÕÀ≈ÿ¡ ®”π«π 2 §√—Èß ·≈â«‡μ‘¡

μ—«Õ¬à“ß≈ß‰ª„πª√‘¡“≥ 0.2 ¡‘≈≈‘≈‘μ√μàÕÀ≈ÿ¡ ‚¥¬∑” Õß´È”

(duplication) „π·μà≈–μ—«Õ¬à“ß ·≈–∫à¡„πμŸâ‡≈’È¬ß‡´≈≈å∑’Ë¡’

5%CO
2
 Õÿ≥À¿Ÿ¡‘ 37oC ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ®“°π—Èπ®÷ß¥Ÿ¥

μ—«Õ¬à“ßÕÕ°∑‘Èß·≈â«‡μ‘¡ 2%FBS-MEM maintenance

medium ≈ß‰ª 0.5 ¡‘≈≈‘≈‘μ√μàÕÀ≈ÿ¡ π”‰ª∫à¡„πμŸâ‡≈’È¬ß‡´≈≈å

∑’ËÕÿ≥À¿Ÿ¡‘ 37oC ·≈–¡’ 5%CO
2
  —ß‡°μ°“√‡°‘¥ CPE ¢Õß

‡´≈≈å∑ÿ°«—π®π§√∫ 3 «—π®÷ßπ”πÈ”‡≈’È¬ß‡´≈≈å¡“ª√‘¡“μ√ 140

‰¡‚§√≈‘μ√ ‡æ◊ËÕ °—¥·≈–μ√«®¬◊π¬—πº≈°“√·¬°‡™◊ÈÕ‚¥¬°“√

μ√«®À“ “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢‚¥¬«‘∏’  RT-PCR

μ“¡«‘∏’°“√¢â“ßμâπ ·≈–„™â F-test ‡ªìπ«‘∏’∑“ß ∂‘μ‘‡æ◊ËÕ∑¥ Õ∫

§«“¡·μ°μà“ß¢Õß§«“¡‰«μàÕ°“√·¬°‡™◊ÈÕ‰«√— 
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º≈°“√∑¥≈Õß

1. °“√μ√«®À“‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢„πμ—«Õ¬à“ß àß

μ√«®‚¥¬«‘∏’ RT-PCR

º≈°“√∑¥ Õ∫°“√∑”ªØ‘°‘√‘¬“ RT-PCR  ”À√—∫°“√

μ√«®À“‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ‚¥¬§Ÿà‰æ√‡¡Õ√å CDV-NP-238F

·≈– CDV-NP-708R ‡¡◊ËÕπ”¥’‡ÕÁπ‡Õº≈º≈‘μ‰ª·¬°¢π“¥

¥â«¬°√–· ‰øøÑ“°√–· μ√ßºà“π«ÿâπÕ–°“‚√ §«“¡‡¢â¡¢âπ

1.5% „Àâ¥’‡ÕÁπ‡Õº≈º≈‘μ¢π“¥ 470 §Ÿà‡∫  μ√ßμ“¡∑’Ë‰¥â

ÕÕ°·∫∫‰«â (√Ÿª∑’Ë 1) ·≈–‡¡◊ËÕπ”¥’‡ÕÁπ‡Õº≈º≈‘μ‰ªÀ“≈”¥—∫

°√¥π‘«§≈‘Õ‘° (nucleotide sequencing) ¥â«¬«‘∏’ di-deoxy dye

terminators ·≈â«π”≈”¥—∫π‘«§≈‘‚Õ‰∑¥å∑’ËÕà“π‰¥â‡∑’¬∫°—∫

≈”¥—∫π‘«§≈‘‚Õ‰∑¥å„π∞“π¢âÕ¡Ÿ≈ GenBank ‚¥¬„™â‚ª√·°√¡

nucleotide BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi)

æ∫«à“≈”¥—∫π‘«§≈‘‚Õ‰∑¥å„π¥’‡ÕÁπ‡Õº≈º≈‘μ∑’Ë‰¥â®“°ªØ‘°‘√‘¬“

RT-PCR π’È μ√ß°—∫ nucleoprotein (NP) gene ¢Õß‡™◊ÈÕ

‰«√— ‰¢âÀ—¥ ÿπ—¢∑ÿ°ª√–°“√ (100% identity) ´÷Ëß· ¥ß«à“

 “¡“√∂„™â§Ÿà‰æ√‡¡Õ√åπ’È ”À√—∫°“√μ√«®À“ “√æ—π∏ÿ°√√¡¢Õß

‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢‰¥âμàÕ‰ª ®“°°“√μ√«®μ—«Õ¬à“ß àßμ√«®

®“° ÿπ—¢ªÉ«¬·≈– ß —¬°“√μ‘¥‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢®”π«π 19 μ—«

‚¥¬«‘∏’ RT-PCR æ∫«à“„Àâº≈∫«°®”π«π 13 μ—«Õ¬à“ß ´÷Ëßπ”

‰ª∑¥ Õ∫°“√·¬°‡™◊ÈÕ‰«√— μàÕ‰ª

2. °“√∑¥ Õ∫·¬°‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢‚¥¬„™â‡´≈≈å

CRFK ·≈–‡´≈≈å HeLa ·≈–¬◊π¬—πº≈°“√‡æ“–‡≈’È¬ß¥â«¬«‘∏’

RT-PCR

‡´≈≈å‡æ“–‡≈’È¬ß∑—Èß Õß™π‘¥π’È ‡ªìπ‡´≈≈å∑’Ë “¡“√∂

‡®√‘≠‡μ‘∫‚μ‰¥â√«¥‡√Á«  “¡“√∂·∫àß·¬°‡´≈≈å‰ª‡≈’È¬ß„À¡à

(sub passage) ‚¥¬‡©≈’Ë¬ 2 §√—ÈßμàÕ —ª¥“Àå (duplication time

ª√–¡“≥ 3 «—π)  ‡¡◊ËÕ∑”°“√·¬°‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢„π‡´≈≈å

HeLa ·≈–‡´≈≈å CRFK ®“°μ—«Õ¬à“ß∑’Ë„Àâº≈∫«°‚¥¬°“√

μ√«®À“ “√æ—π∏ÿ°√√¡‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢¥â«¬«‘∏’ RT-PCR

®”π«π 13 μ—«Õ¬à“ß (√Ÿª∑’Ë 1) ‡¡◊ËÕπ”μ—«Õ¬à“ß àßμ√«®¥—ß

°≈à“«‰ª·¬°‡™◊ÈÕ‰«√— ‚¥¬„™â‡´≈≈å HeLa  “¡“√∂·¬°‡™◊ÈÕ‰¥â

®“° 6 μ—«Õ¬à“ß (√âÕ¬≈– 46.15) ‡¡◊ËÕ„™â‡´≈≈å CRFK  “¡“√∂

·¬°‡™◊ÈÕ‰¥â®“° 7 μ—«Õ¬à“ß (√âÕ¬≈– 53.84) ·≈– “¡“√∂·¬°

‡™◊ÈÕ‚¥¬„™â‡´≈≈å‡æ“–‡≈’È¬ß∑—Èß 2 ™π‘¥§«∫§Ÿà°—π‰¥â 8 μ—«Õ¬à“ß

(√âÕ¬≈– 61.53)  ‚¥¬¡’ 1 μ—«Õ¬à“ß∑’Ë·¬°‰¥â®“°„™â‡´≈≈å

HeLa ‡æ’¬ß™π‘¥‡¥’¬« ·≈– 2 μ—«Õ¬à“ß∑’Ë·¬°‰¥â®“°°“√„™â‡´≈≈å

CRFK ‡æ’¬ß™π‘¥‡¥’¬« πÕ°®“°π—ÈπÕ’° 5 μ—«Õ¬à“ß  “¡“√∂

·¬°‰¥â®“°°“√„™â∑—Èß‡´≈≈å HeLa ·≈– CRFK √à«¡°—π (μ“√“ß

∑’Ë 1) ‡¡◊ËÕ¥Ÿ≈—°…≥–‡´≈≈åºà“π°≈âÕß®ÿ≈∑√√»πåÀ—«°≈—∫ æ∫«à“

„π∑ÿ°√Õ∫¢Õß°“√·¬°‡™◊ÈÕ (passage) μ—Èß·μà√Õ∫ ∑’Ë 1 ∂÷ß 5 ∑’Ë

„Àâº≈∫«°®“°°“√„™â‡´≈≈å‡æ“–‡≈’È¬ß∑—Èß 2 ™π‘¥ ‰¡àæ∫°“√

‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß≈—°…≥–¢Õß‡´≈≈å‡æ“–‡≈’È¬ß‰ª®“°‡´≈≈å

ª°μ‘‰¡àæ∫‡´≈≈å∑—Èß Õß™π‘¥¡’ cytopathic effect Õ¬à“ß™—¥‡®π

¥—ß· ¥ß„π√Ÿª∑’Ë 2

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß

®“°°“√∑¥ Õ∫·¬°‡™◊ÈÕ®“°μ—«Õ¬à“ß àßμ√«®∑’Ë„Àâº≈

∫«°μàÕ‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢‚¥¬«‘∏’ RT-PCR ∑—Èß 13 μ—«Õ¬à“ß ‚¥¬

∑¥ Õ∫°“√·¬°‡™◊ÈÕ‰«√— ¥â«¬‡´≈≈å CRFK §«∫§Ÿà°—∫‡´≈≈å

HeLa æ∫«à“º≈°“√∑¥ Õ∫§«“¡‰«„π°“√·¬°‡™◊ÈÕ‰«√— ‚¥¬

„™â∑—Èß‡´≈≈å CRFK (√âÕ¬≈– 46.15) ·≈–‡´≈≈å HeLa

(√âÕ¬≈– 53.84) ‡¡◊ËÕ‡∑’¬∫°—∫°“√μ√«®À“ “√æ—π∏ÿ°√√¡¢Õß

‡™◊ÈÕ‰«√— ®“°μ—«Õ¬à“ß àßμ√«®‚¥¬μ√ß ÷́Ëß„°≈â‡§’¬ß°—∫°“√

»÷°…“°àÕπÀπâ“π’È‚¥¬ Fujita et al. (2007) ∑’Ë»÷°…“‡°’Ë¬«°—∫

°“√„™â‚¡‡≈°ÿ≈μ—«√—∫¢Õß‡™◊ÈÕ recombinant CDV ´÷Ëßæ∫«à“

‡´≈≈å CRFK ¡’§«“¡‰«μàÕ°“√·¬°‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ‡∑à“°—∫

√âÕ¬≈– 50.5 ·≈–§«“¡‰«μàÕ°“√·¬°‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢

‚¥¬„™â‡´≈≈å HeLa ‡∑à“°—∫√âÕ¬≈– 30.0 μ“¡≈”¥—∫ º≈°“√

∑¥≈Õß„π°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“ ‡¡◊ËÕ„™â‡´≈≈å CRFK

§«∫§Ÿà°—∫‡´≈≈å HeLa  ”À√—∫°“√·¬°‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢∑”„Àâ

§«“¡‰«¢Õß°“√·¬°‡™◊ÈÕ Ÿß¢÷Èπ ÷́Ëß∑”„Àâ‡æ‘Ë¡‚Õ°“ §«“¡

 ”‡√Á®„π°“√·¬°‡™◊ÈÕ‰«√— „Àâ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ

∑¥ Õ∫‚¥¬ F-test (C.I.< 0.01) ÷́Ëß®–‡ªìπª√–‚¬™πå ”À√—∫

°“√π”‡™◊ÈÕ‰«√— ‰ª»÷°…“μàÕ∑“ß¥â“πæ—π∏ÿ°√√¡ »÷°…“°“√°àÕ

‚√§„π —μ«å∑¥≈Õß »÷°…“§ÿ≥ ¡∫—μ‘¢Õß¬“μâ“π‰«√—  ·≈–

°“√μÕ∫ πÕßμàÕ°“√μ‘¥‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢„π ÿπ—¢·≈– —μ«å

™π‘¥Õ◊ËπμàÕ‰ª
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√Ÿª∑’Ë 2 · ¥ß¿“æ‡´≈≈å CRFK ·≈–‡´≈≈å HeLa „π«—π∑’Ë 3 À≈—ß°“√·¬°‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå™π‘¥À—«°≈—∫
∑’Ë°”≈—ß¢¬“¬ 400 ‡∑à“ 1) ‡´≈≈å CRFK ª°μ‘ 2) ‡´≈≈å CRFK ∑’Ë„™â·¬°‡™◊ÈÕ CDV no.1 (passage 2) 3) ‡´≈≈å HeLaª°μ‘
4) HeLa ∑’Ë„™â·¬°‡™◊ÈÕ CDV no.1 (passage 2) ÷́Ëß‡´≈≈å∑—Èß Õß™π‘¥‰¡à· ¥ß cytopathic effect „Àâ‡ÀÁπ

√Ÿª∑’Ë 1 · ¥ßº≈°“√μ√«®À“‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢∑’Ë·¬°‰¥â‚¥¬‡´≈≈å‡æ“–‡≈’È¬ß ¥â«¬«‘∏’ RT-PCR ·≈–·¬°¢π“¥¢Õß¥’‡ÕÁπ‡Õ‚¥¬ºà“π
°√–· ‰øøÑ“°√–· μ√ßºà“π„π«ÿâπÕ–°“‚√   μ—«Õ¬à“ß∑’Ë„Àâº≈μ√«®‡ªìπ∫«°®“°°“√·¬°‡™◊ÈÕ‰«√— ‚¥¬„™â‡´≈≈å Hela  (™àÕß∑’Ë 2 ·≈–
4) „™â‡´≈≈å CRFK (™àÕß∑’Ë 3 ·≈–5)  ·≈–μ—«§«∫§ÿ¡∫«° (positive control) æ∫·∂∫¥’‡ÕÁπ‡Õº≈º≈‘μ¡’¢π“¥ 470 §Ÿà‡∫  (basepair)
™àÕß∑’Ë 7 · ¥ßº≈μ√«®¢Õßμ—«§«∫§ÿ¡≈∫‰¡à‡μ‘¡Õ“√å‡ÕÁπ‡Õ (mock control) ·≈–™àÕß∑’Ë 8 · ¥ßμ—«§«∫§ÿ¡≈∫ ®“° ‘Ëß àßμ√«®„Àâ
º≈μ√«®‡ªìπ≈∫ (negative control)

™àÕß∑’Ë 1 100-base pair DNA ladder
™àÕß∑’Ë 2 μ—«Õ¬à“ß CDV no.1 ∑’Ë·¬°‡™◊ÈÕ‡¥â«¬‡´≈≈å CRFK

(Passage 2)
™àÕß∑’Ë 3 μ—«Õ¬à“ß CDV no.1 ∑’Ë·¬°‡™◊ÈÕ¥â«¬‡´≈≈å HeLa

(Passage 2)
™àÕß∑’Ë 4 μ—«Õ¬à“ß CDV no.1 ∑’Ë·¬°‡™◊ÈÕ¥â«¬‡´≈≈å CRFK

(Passage 1)
™àÕß∑’Ë 5 μ—«Õ¬à“ß CDV no.1 ∑’Ë·¬°‡™◊ÈÕ¥â«¬‡´≈≈å HeLa

(Passage 1)
™àÕß∑’Ë 6 μ—«§«∫§ÿ¡∫«° (positive control)
™àÕß∑’Ë 7 μ—«§«∫§ÿ¡≈∫ ‰¡à‡μ‘¡Õ“√åÕ“√å‡ÕÁπ‡Õ (mock control)
™àÕß∑’Ë 8 μ—«§«∫§ÿ¡≈∫ ®“° ‘Ëßμ√«®„Àâº≈μ√«®‡ªìπ≈∫

(negative control)
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‡¡◊ËÕæ‘®“√≥“∂÷ß§«“¡‰«¢Õß°“√·¬°‡™◊ÈÕ‰«√— „π‡´≈≈å

·μà≈–™π‘¥∑’Ë·μ°μà“ß°—π πà“®–¡’ “‡Àμÿ¡“®“°‰«√— ‰¢âÀ—¥

 ÿπ—¢ “¡“√∂„Àâ‚¡‡≈°ÿ≈μ—«√—∫ ‰¥â¡“°°«à“ 1 ™π‘¥ ·≈–æ∫

‚¡‡≈°ÿ≈μ—«√—∫„π‡´≈≈å∑’Ë·μ°μà“ß°—π ‚¡‡≈°ÿ≈μ—«√—∫∫“ß™π‘¥

∫πº‘«‡´≈≈å “¡“√∂®—∫°—∫ hemagglutinin (H) ·≈– fusion

(F) protein ¢Õß‡™◊ÈÕ‰«√— ‰¥â ‡™àπ ‚¡‡≈°ÿ≈ SLAM (CD150)

‡ªìπ‚¡‡≈°ÿ≈μ—«√—∫∑’Ë ”§—≠ (Tatsuo et al., 2000; Tatsuo

et al., 2001) ‰«√— ‰¢âÀ—¥ ÿπ—¢¬—ßÕ“®®–„™â‚¡‡≈°ÿ≈°≈ÿà¡

Glycosaminoglycan (GAG) ∑’ËÕ¬Ÿà∫πº‘«‡´≈≈åÀ≈“¬ Ê ™π‘¥

‡ªìπ‚¡‡≈°ÿ≈μ—«√—∫¢Õß‡™◊ÈÕ‰«√— ‰¥â ´÷Ëß∑”„Àâ‰«√—  “¡“√∂

‡¢â“·≈–‡æ‘Ë¡®”π«π„π‡´≈≈å∑’Ë¡’ GAGs ∑’Ë‡À¡“– ¡°—∫°“√®—∫

‚ª√μ’π H ·≈– F ∫πÕπÿ¿“§‡™◊ÈÕ‰«√— ‰¥â

πÕ°®“°π’È®“°ª√–«—μ‘ —μ«åªÉ«¬ ¬—ßæ∫§«“¡≈â¡‡À≈«

¢Õß°“√∑”«—§ ’́πªÑÕß°—π‚√§‰¢âÀ—¥ ÿπ—¢„π≈Ÿ° ÿπ—¢  ÿπ—¢∑’Ë„Àâ

º≈∫«°μàÕ RT-PCR ∑—Èß 13 μ—« ∑’Ë¡’™à«ßÕ“¬ÿÕ¬Ÿà„π™à«ß 2 ‡¥◊Õπ

∂÷ß 9 ªï ¡’®”π«π 5 μ—« ®“° 13 μ—« (§‘¥‡ªìπ 38.46%) ¡’

ª√–«—μ‘‡§¬‰¥â√—∫°“√©’¥«—§ ’́π (· ¥ßμ“¡μ“√“ß∑’Ë 1) ÷́Ëß à«π

„À≠à‡ªìπ≈Ÿ° ÿπ—¢„π™à«ßÕ“¬ÿª√–¡“≥ 2-5 ‡¥◊Õπ ·≈–μ“¡

ª√–«—μ‘‰¥â√—∫°“√©’¥«—§´’π™π‘¥‡™◊ÈÕ‡ªìπ„π«—§´’π√«¡™π‘¥ 6

‡™◊ÈÕ (combine hexavalent vaccine) ÷́Ëß “‡Àμÿ¢Õß§«“¡≈â¡

‡À≈«¢Õß°“√∑”«—§´’π„π ÿπ—¢°≈ÿà¡π’ÈÕ“®®–¡’À≈“¬ “‡Àμÿ∑—Èß

®“°μ—« —μ«å·≈– ¿“æ·«¥≈âÕ¡ ∑—Èßπ’Èªí®®—¬ ”§—≠∑’Ë∑”„Àâ°“√

∑”«—§´’π≈â¡‡À≈« ‰¥â·°à √–¥—∫·Õπμ‘∫Õ¥’∑’Ë‰¥â√—∫ºà“ππ¡

πÈ”‡À≈◊Õß®“°·¡à ÿπ—¢ (passive maternal immunity) ¡’√–¥—∫

 Ÿß‡°‘π‰ª °“√ªØ‘∫—μ‘¥â“π‡°Á∫√—°…“·≈–¢π àß«—§ ’́π (chain

of custody) ‰¡à∂Ÿ°μâÕß ™àÕß∑“ß°“√‰¥â√—∫«—§ ’́π (vaccinated

route) ‰¡à‡À¡“– ¡ ª√‘¡“≥‡™◊ÈÕ∑’Ë‰¥â√—∫‰¡à‡À¡“– ¡ ¿“«–

∑ÿæ‚¿™π“°“√¢Õß —μ«å (malnutrition status) πÕ°®“°π’È¬—ß

μâÕß§”π÷ß∂÷ßªí®®—¬¥â“π “¬æ—π∏ÿå¢Õß‡™◊ÈÕ‰«√—  ÷́Ëß‰¥â·°à §«“¡

‡À¡◊ÕπÀ√◊Õ§«“¡·μ°μà“ß„π√–¥—∫¬’π¢Õß hemagglutinin

√–À«à“ß‡™◊ÈÕ‰«√—  “¬æ—π∏ÿå«—§´’π°—∫ “¬æ—π∏ÿå∑âÕß∂‘Ëπ∑’Ëæ∫°“√

√–∫“¥ ‡ªìπμâπ (Adams, 2015) °“√ √â“ß¿Ÿ¡‘§ÿâ¡°—πμàÕ‡™◊ÈÕ

‰«√— ‰¢âÀ—¥ ÿπ—¢ „πª√–‡∑»‰∑¬π‘¬¡©’¥«—§´’π§√—Èß·√°‡¡◊ËÕ≈Ÿ°

 ÿπ—¢Õ“¬ÿ 2 ‡¥◊Õπ ‚¥¬„™â«—§´’π™π‘¥‡™◊ÈÕ‡ªìπ∑’Ëº ¡√«¡°—∫

«—§´’π™π‘¥Õ◊ËπÊÕ’° 4 À√◊Õ 5 ™π‘¥ „π√Ÿª·∫∫«—§´’π√«¡‡™◊ÈÕ

5 ™π‘¥ (combine pentavalent vaccine) À√◊Õ«—§´’π√«¡‡™◊ÈÕ 6

™π‘¥ (combine hexavalent vaccine)  “¬æ—π∏ÿå∑’Ëπ‘¬¡„™â ‰¥â·°à

 “¬æ—π∏ÿå Snyder Hill  “¬æ—π∏ÿå Onderstepoort  “¬æ—π∏ÿå Rock

born ‡ªìπμâπ (Griot-Wenk et al., 2001; Martella et al.,

2011) √–¥—∫·Õπμ‘∫Õ¥’∑’Ë‡æ‘Ë¡√–¥—∫ ŸßæÕ∂÷ß√–¥—∫ªÑÕß°—π

(protective antibody level) §«√®–æ∫∑’ËÕ’° 2  —ª¥“Àå ´÷Ëß

À“°§«“¡·μ°μà“ß¢Õß hemagglutinin gene ¢Õß‡™◊ÈÕ‰«√— 

∑’Ë√–∫“¥„πª√–‡∑»‰∑¬‡∑’¬∫°—∫‡™◊ÈÕ “¬æ—π∏ÿå«—§ ’́π Ÿß¡“°

°«à“√âÕ¬≈– 10 °ÁÕ“®®–‡ªìπªí®®—¬ ”§—≠∑’Ë∑”„Àâ°“√∑”«—§´’π

„π ÿπ—¢‰¡àª√– ∫º≈ ”‡√Á®‰¥â ´÷ËßμâÕß¡’°“√»÷°…“„π√–¥—∫¬’π

‡æ◊ËÕ°“√æ‘ Ÿ®πå„π≈”¥—∫μàÕ‰ª

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ºŸâÕ”π«¬°“√·≈–∫ÿ§≈“°√ ‚√ßæ¬“∫“≈ —μ«å

ª√–»ÿÕ“∑√  ”À√—∫°“√Õ”π«¬§«“¡ –¥«°μ≈Õ¥°“√»÷°…“π’È

‚§√ß°“√«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ«— ¥ÿ·≈–Õÿª°√≥å ®“°

»Ÿπ¬å‡ΩÑ“√–«—ß·≈–μ‘¥μ“¡‚√§®“° —μ«åªÉ“ —μ«åμà“ß∂‘Ëπ·≈– —μ«å

Õæ¬æ §≥– —μ«·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈
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