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THE APPLICATION OF A RT-PCR  TECHNIQUE FOR THE
DIAGNOSIS OF CANINE DISTEMPER USING PERIPHERAL
BLOOD MONONUCLEAR CELLS

The application of a Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR) on 37

canine distemper cases was performed by the amplification of the nucleo-capsid gene derived from
the canine distemper virus or CDV-infected mononuclear cells (PBMCs). The animals were divided
into 2 groups according to their clinical signs. The first group of animals showed signs of distemper,
such as respiratory and/or digestive signs. The second group showed the same signs as first group but
with nervous involvements. The findings revealed that 74.1% (20/27) of group 1 tested positive with
the RT-PCR assay compared to 60% (6/10) of group 2. These results suggested that RT-PCR is a

useful early diagnostic tool for CDV infected animals.
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∫∑§—¥¬àÕ

«’√–«√√≥ µ‘«–π—π∑°√1 »‘√‘™—¬ ®ÿ≈ ÿ«√√≥√—°…å2 Õ—®©√‘¬“ ‰»≈– Ÿµ2 Õπÿ‡∑æ √—ß ’æ‘æ—≤πå2*  ¡æ√ ‡µ™–ß“¡ ÿ«√√≥2

 √√æ ‘√‘  ‘√‘æ√ª√–‡ √‘∞2 Ÿ́´ÿ¡ÿ ∑–‡∑–¬“¡–3 ‡√’¬«®‘ ¬“¡“°ÿ™‘3 §–´ÿ¬Ÿ°‘ Õÿ™‘¥–3

°“√µ√«®«‘π‘®©—¬‚√§‰¢âÀ—¥ ÿπ—¢®“°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«‚¡‚ππ‘«‡§≈’¬√å„π°√–· 

‡≈◊Õ¥ ‚¥¬«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√  (RT-PCR)

°“√ª√–¬ÿ°µå„™âªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√  (RT-PCR) „π°“√µ√«®«‘π‘®©—¬‚√§‰¢âÀ—¥ ÿπ—¢®“°‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«™π‘¥‚¡‚ππ‘«‡§≈’¬√å∑’ËÕ¬Ÿà„π°√–· ‡≈◊Õ¥¢Õß ÿπ—¢ªÉ«¬ æ∫«à“ ÿπ—¢„π°≈ÿà¡∑’Ë 1 ́ ÷Ëß· ¥ßÕ“°“√¢Õß√–∫∫∑“ß‡¥‘πÀ“¬„®

·≈–/À√◊Õ√–∫∫∑“ß‡¥‘πÕ“À“√ „Àâº≈∫«°‡∑à“°—∫ 74.1% (20/27) ·≈– ÿπ—¢„π°≈ÿà¡∑’Ë 2 ´÷Ëß· ¥ßÕ“°“√·∫∫°≈ÿà¡∑’Ë 1

√à«¡°—∫Õ“°“√∑“ß√–∫∫ª√– “∑ „Àâº≈∫«°‡∑à“°—∫ 60% (6/10) ´÷Ëß‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

√–À«à“ß°≈ÿà¡ (p > 0.05) ®“°°“√»÷°…“§√—Èßπ’È √ÿª‰¥â«à“«‘∏’ RT-PCR Õ“®π”¡“ª√–¬ÿ°µå„™â„π°“√«‘π‘®©—¬‚√§‰¢âÀ—¥

 ÿπ—¢∑“ß§≈‘π‘°√à«¡°—∫«‘∏’Õ◊Ëπ‰¥â ∑—Èßπ’È§«√¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª

§” ”§—≠ :  ‚√§‰¢âÀ—¥ ÿπ—¢ ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚ππ‘«‡§≈’¬√å ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√ 

∫∑π”

°“√«‘π‘®©—¬‚√§‰¢âÀ—¥ ÿπ—¢„π¢≥–∑’Ë —µ«å¡’™’«‘µ

®“°Õ“°“√ªÉ«¬¢Õß ÿπ—¢∑’Ë· ¥ß‰¡à “¡“√∂¬◊π¬—π‰¥â«à“

°≈ÿà¡Õ“°“√∑’Ëæ∫π—Èπ‡π◊ËÕß¡“®“° ÿπ—¢µ‘¥‡™◊ÈÕ·≈–‡ªìπ

‚√§‰¢âÀ—¥ ÿπ—¢ °“√«‘π‘®©—¬¬◊π¬—π‚√§‰¢âÀ—¥ ÿπ—¢‚¥¬

°“√µ√«®À“√–¥—∫¢Õß·Õπµ‘∫Õ¥’∑”‰¥â  Õß«‘∏’ §◊Õ

°“√µ√«®À“√–¥—∫·Õπµ‘∫Õ¥’‚¥¬«‘∏’ serum neutralization

test ·≈–«‘∏’ Enzyme linked immunosorbent assay

(ELISA) „π™à«ß‡«≈“Àà“ß°—πª√–¡“≥ 2-3  —ª¥“Àå

‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫√–¥—∫·Õπµ‘∫Õ¥’ ´÷Ëß°“√µ√«®√–¥—∫

·Õπµ‘∫Õ¥’π’È ¡’¢âÕ®”°—¥ §◊Õ „π —ª¥“Àå·√°Ê ¢Õß°“√

µ‘¥‡™◊ÈÕ ÷́Ëß ÿπ—¢· ¥ßÕ“°“√®–¡’¿Ÿ¡‘µâ“π∑“πµË” (Shin

et al., 1995) „π∑“ß°≈—∫°—π ≈Ÿ° —µ«å∑’ËÕ“¬ÿπâÕ¬´÷Ëß‰¥â

√—∫¿Ÿ¡‘µâ“π∑“π®“°·¡à¬—ßÕ¬Ÿà„π√–¥—∫ Ÿß ®÷ß¡’ªí≠À“∑’Ë‰¡à

 “¡“√∂®”·π°‰¥â«à“¿Ÿ¡‘µâ“π∑“π∑’Ëµ√«®æ∫ Ÿß‡°‘¥®“°

°“√µ‘¥‡™◊ÈÕ‚¥¬µ√ßÀ√◊Õ‰¥â√—∫¿Ÿ¡‘µâ“π∑“π∑’Ë∂à“¬∑Õ¥¡“

®“°·¡à (Appel, 1987) °“√µ√«®À“‡™◊ÈÕ‰«√— ®“°‡´≈≈å

‡¬◊ËÕ∫ÿ À√◊Õ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« ‰¥â·°à «‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ

‡§¡’ Õ“®„Àâº≈≈∫≈«ß „π°√≥’∑’Ë —µ«å‡ªìπ‚√§„π™à«ß

√–À«à“ß‡©’¬∫æ≈—πÀ√◊Õ‡√◊ÈÕ√—ß ‡π◊ËÕß®“°ª√‘¡“≥‰«√— ∑’Ë

πâÕ¬ °“√·¬°‡™◊ÈÕ‰«√— ´÷Ëß‡ªìπ«‘∏’∑’Ë·πàπÕπ·≈–®”‡æ“–

π—Èπ µâÕß„™â‡«≈“π“π‡ªìπ —ª¥“Àå ·≈–¡—°®–‰¡à‰¥âº≈∂â“

 —µ«åªÉ«¬π—Èπ‰¡àÕ¬Ÿà„π√–¬–‡©’¬∫æ≈—π (Shin et al., 1995)

„πªí®®ÿ∫—π¡’°“√π”«‘∏’ reverse transcriptase polymerase

chain reaction (RT-PCR) ¡“„™â„π°“√µ√«®À“‡™◊ÈÕ‰«√— 

„π°≈ÿà¡ morbillivirus ¡“°¢÷Èπ Godec et al. (1990)

»÷°…“≈”¥—∫‡∫ ∫π¬’π¢Õß‰«√— ‰¢âÀ—¥„π§π (measles

virus) ®“°µ—«Õ¬à“ß ¡Õß§π∑’Ë¡’√Õ¬‚√§ subacute sclerosis

panencephalitis ‡æ◊ËÕ»÷°…“‚§√ß √â“ß¬’πÀ≈—°¢Õß measles

virus ∑—Èß 5 ™π‘¥ Haas et al. (1991) ∑”°“√µ√«®À“
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RNA ¢Õß phocid distemper virus ®“°‡π◊ÈÕ‡¬◊ËÕ¢Õß·¡«πÈ”

‚¥¬«‘∏’ slot hybridization ·≈– PCR ‡æ◊ËÕ»÷°…“

≈—°…≥–¢Õß¬’π∑’Ë·µ°µà“ß®“°‰«√— ‰¢âÀ—¥ ÿπ—¢ ·≈– Shin

et al. (1995) æ—≤π“«‘∏’°“√µ√«®À“π‘«§≈‘‚Õ‚ª√µ’π¬’π

(NP gene) ¢Õß‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢®“°‡¡Á¥‡≈◊Õ¥¢“«

™π‘¥‚¡‚ππ‘«‡§≈’¬√å‡´≈≈å (peripheral blood mononuclear

cells; PBMCs) ∑’ËÕ¬Ÿà„π°√–· ‡≈◊Õ¥ ‚¥¬«‘∏’ RT-PCR

·≈–√“¬ß“π«à“‡ªìπ«‘∏’∑’Ë¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß

·≈– “¡“√∂π”¡“ª√–¬ÿ°µå„™â„π∑“ß§≈‘π‘°

®ÿ¥ª√– ß§å¢Õß°“√√“¬ß“π§√—Èßπ’È§◊Õ ‡æ◊ËÕ»÷°…“

∂÷ß§«“¡‡ªìπ‰ª‰¥â¢Õß°“√π”«‘∏’ RT-PCR ¡“ª√–¬ÿ°µå

„™â„π°“√«‘π‘®©—¬µ√«®À“‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢®“°

µ—«Õ¬à“ß‡¡Á¥‡≈◊Õ¥¢“«‚¡‚ππ‘«‡§≈’¬√å¢Õß ÿπ—¢ªÉ«¬∑’Ë¬—ß

¡’™’«‘µ´÷Ëß ß —¬«à“‡ªìπ‚√§‰¢âÀ—¥ ÿπ—¢ ·≈–‡ª√’¬∫‡∑’¬∫

º≈°“√µ√«®∑’Ë‰¥â°—∫°“√· ¥ßÕ“°“√∑“ß§≈‘π‘° „π™à«ß

‡«≈“µà“ßÊ¢Õß°“√‡ªìπ‚√§‰¢âÀ—¥ ÿπ—¢

«— ¥ÿ·≈–«‘∏’°“√

µ—«Õ¬à“ß‡≈◊Õ¥

 ÿπ—¢ªÉ«¬∑’Ë«‘π‘®©—¬∑“ß§≈‘π‘°«à“‡ªìπ‚√§‰¢âÀ—¥

 ÿπ—¢∑’Ë¡“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈ —µ«å‡≈Á° §≥–

 —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ®”π«π 16

µ—«·≈–‚√ßæ¬“∫“≈ —µ«å ¡À“«‘∑¬“≈—¬¡‘¬“´“°‘ ª√–‡∑»

≠’ËªÿÉπ ®”π«π 21 µ—« √«¡ 37 µ—« ‚¥¬„™âÀ≈—°‡°≥±å

„π°“√æ‘®“√≥“®“°ª√–«—µ‘ ‡™àπ Õ“¬ÿ ª√–«—µ‘°“√∑”«—§ ’́π

·≈–°≈ÿà¡Õ“°“√ ·∫àß ÿπ—¢ÕÕ°‡ªìπ 2 °≈ÿà¡µ“¡≈—°…≥–

Õ“°“√ ‚¥¬ °≈ÿà¡∑’Ë 1 ‰¥â·°à  ÿπ—¢∑’Ë· ¥ßÕ“°“√¢Õß

√–∫∫∑“ß‡¥‘πÀ“¬„® ‡™àπ ¡’πÈ”¡Ÿ° πÈ”µ“ ‰ÕÀ√◊Õ®“¡ ªÕ¥

À√◊ÕÀ≈Õ¥≈¡Õ—°‡ ∫ ·≈–/À√◊Õ√à«¡°—∫Õ“°“√¢Õß

√–∫∫∑“ß‡¥‘πÕ“À“√ ‡™àπ ∑âÕß‡ ’¬·≈–Õ“‡®’¬π ®”π«π

27 µ—« (µ“√“ß∑’Ë 1) °≈ÿà¡∑’Ë 2 ‰¥â·°à ÿπ—¢∑’Ë· ¥ßÕ“°“√

‡À¡◊Õπ°≈ÿà¡·√° √à«¡°—∫Õ“°“√¢Õß√–∫∫ª√– “∑ ‡™àπ

Õ“°“√™—° °≈â“¡‡π◊ÈÕ —ËπÀ√◊Õ°√–µÿ° ®”π«π 10 µ—«

(µ“√“ß∑’Ë 2)

À≈—ß®“°´—°ª√–«—µ‘ µ√«®√à“ß°“¬ ‡®“–‡°Á∫‡≈◊Õ¥

„πª√‘¡“≥ 2-5 ¡≈. πÕ°®“°π’È‰¥â∑”°“√‡®“–‡°Á∫‡≈◊Õ¥

 ÿπ—¢„π°≈ÿà¡∑’Ë 1 ®”π«π 7 µ—« „π«—π∑’Ë 0, 3, 6, ·≈–

9 ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√µ√«®„π™à«ß‡«≈“µà“ßÊ

°“√µ√«®µ—«Õ¬à“ß

       1. §à“∑“ß‚≈À‘µ«‘∑¬“ µ√«®®“° whole blood

(Hematology series cell counter 150; Baker,

New York, USA) ‚¥¬µ√«®§à“µà“ßÊ ¥—ßπ’È ª√‘¡“≥‡¡Á¥

‡≈◊Õ¥·¥ß Œ’‚¡‚°≈∫‘π Œ’¡“‚µ§√‘µ ‡¡Á¥‡≈◊Õ¥¢“« ·≈–

·¬°™π‘¥‡¡Á¥‡≈◊Õ¥¢“«

2. ª√‘¡“≥·Õπµ‘∫Õ¥’™π‘¥Õ‘¡¡Ÿ‚π°≈Õ∫Ÿ≈‘π

‡ÕÁ¡·≈–®’ (IgM ·≈– IgG) ®“°æ≈“ ¡“¥â«¬«‘∏’

ELISA ‚¥¬ àßµ—«Õ¬à“ß‡≈◊Õ¥‰ªµ√«®∑’Ë»Ÿπ¬å Advance

Technology Laboratory (Oita, Japan)

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

‚æ≈‘‡¡Õ‡√  (RT-PCR) ®“° PBMCs

°“√·¬° PBMCs ®“°‡≈◊Õ¥ ‚¥¬ª√–¬ÿ°µå«‘∏’

°“√¢Õß Strasser et al. (1998) ¥—ßπ’È ‡µ‘¡ Histopaque®

1119 (Polysucrose and Sodium diatrizoate, density

1.119 g/ml; Sigma, USA) ª√‘¡“≥ 3 ¡≈. ‡µ‘¡

Histopaque® 1077 (Polysucrose and Sodium

diatrizoate, density 1.077 g/ml) ª√‘¡“≥ 3 ¡≈. ≈ß

∫π™—Èπ¢Õß Histopaque® 1119 ‡µ‘¡µ—«Õ¬à“ß‡≈◊Õ¥ª√‘¡“≥

2-5 ¡≈. ≈ß∫π Histopaque® 1077 π”¡“ªíòπ¥â«¬§«“¡

‡√Á« 3000 √Õ∫µàÕπ“∑’ π“π 30 π“∑’ ·¬° à«π

µ–°Õπ‡¡Á¥‡≈◊Õ¥¢“« ≈â“ß¥â«¬ 0.01M Phosphate

buffer solution (PBS) ªíòπ¥â«¬§«“¡‡√Á« 1500 √Õ∫

µàÕπ“∑’ π“π 10 π“∑’ ≈â“ßµ–°Õπ‡¡Á¥‡≈◊Õ¥¢“«¥â«¬

0.01M PBS ·≈–∑”„Àâµ–°Õπ°√–®“¬µ—«„π 0.01M

PBS ‡°Á∫„πµŸâ·™à·¢ÁßÕÿ≥À¿Ÿ¡‘ -80o´.

¢—ÈπµÕπªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√  RT-PCR

(«’√–«√√≥ ·≈–§≥–, 2000)
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µ“√“ß∑’Ë 1 · ¥ßª√–«—µ‘ ≈—°…≥–Õ“°“√ ·≈–º≈°“√µ√«® RT-PCR ¢Õß ÿπ—¢°≈ÿà¡∑’Ë 1

 ÿπ—¢ °≈ÿà¡Õ“°“√∑’Ë· ¥ß √–¥—∫¿Ÿ¡‘§ÿâ¡°—π º≈ RT-PCR

À¡“¬‡≈¢* Resp Gl Others lgM lgG P1 P2 √«¡

1 - + hard pad NT NT + - +

2 + - hard pad NT NT - - -
3 + + hard pad, fever NT NT - - -
4 + - fever, papule NT NT + - +
5 + + fever NT NT - - -
6 + - fever, papule, hard pad NT NT + - +
7 - + papule NT NT - - -
8 + - hard pad NT NT + - +
9 - - fever, pustule, conjunctivitis NT NT + - +
10 + + fever, conjunctivitis NT NT + + +
11 + + fever NT NT - - -
12 + + fever NT NT - - -
13 + - hard pad 400 1600 + - +
14 + - hard pad 1600 1600 + + +
15 + - fever 200 >1600 - + +
16 + + fever 1600 800 + + +
17 + - fever 800 >1600 + + +
18 + + fever 400 800 + + +
19 + - fever 1600 800 + + +
20 + - 400 >1600 - + +
21 + - 1600 1600 - + +
22 + + fever 50 1600 - - -
23 + + fever 100 50 + - +
24 + + fever 400 200 - + +
25 + - fever 100 400 + + +
26 + - fever 200 <25 + + +
27 + - fever 50 <25 + - +

Resp: Respiratory signs; including purulent oculonasal discharge, lung crackle, panting, cough and/or sneeze,
GI: Gastrointestinal signs; including diarrhea, and/or vomiting, NT: Not test, P1 and P2: Primer No.1 and 2
* ÿπ—¢À¡“¬‡≈¢ 1-12 µ—«Õ¬à“ß®“°ª√–‡∑»‰∑¬ * ÿπ—¢À¡“¬‡≈¢ 13-27 µ—«Õ¬à“ß®“°ª√–‡∑»≠’ËªÿÉπ
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µ“√“ß∑’Ë 2 · ¥ßª√–«—µ‘ ≈—°…≥–Õ“°“√ ·≈–º≈°“√µ√«® RT-PCR ¢Õß ÿπ—¢°≈ÿà¡∑’Ë 2

 ÿπ—¢ °≈ÿà¡Õ“°“√∑’Ë· ¥ß º≈ RT-PCR

À¡“¬‡≈¢* Resp Gl CNS Others  P1 P2 √«¡

1 + + + fever + + +

2 + + + fever, hard pad - - -
3 + - + hard pad + - +
4 - - + - - -
5 - - + fever + + +
6 - + + fever, hard pad + - +
7 + - + hard pad - - -
8 + + + fever + - +
9 - + + fever, conjunctivitis - - -
10 + + + fever + - +

Resp: Respiratory signs; including purulent oculonasal discharge, lung crackle, panting, cough and/or sneeze,
GI: Gastrointestinal signs; including diarrhea, and/or vomiting,
CNS: Central nervous system; including tremor, trembling, chewing and/or convulsion
P1 and P2: Primer No.1 and 2
* ÿπ—¢À¡“¬‡≈¢ 1-4 µ—«Õ¬à“ß®“°ª√–‡∑»‰∑¬ * ÿπ—¢À¡“¬‡≈¢ 5-10 µ—«Õ¬à“ß®“°ª√–‡∑»≠’ËªÿÉπ

       „π°“√∑¥≈Õß§√—Èßπ’È „™â primer ®”π«π 2 §Ÿà §◊Õ

P1 ·≈– P2 ∑’Ë¡’≈”¥—∫π‘«§≈‘‚Õ‰∑¥å®”‡æ“–°—∫ “¬ cDNA

¢Õßπ‘«§≈‘‚Õ‚ª√µ’π¬’π¢Õß‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ‡ µ√π

Onderstepoort (Shin et al., 1995) ≈”¥—∫‡∫ ¢Õß primer

§◊Õ P1: forward 5' TAGACGACCCTGATGTAAGC

3', reverse 5' CTAAATTCTCCGACCACACG 3' P2:

forward 5' GCCGGCAAAGTAAGCTCTG 3', reverse

5' ACTGATGCAAGCCTGGTCTTGA 3' µ—«§«∫§ÿ¡

∫«° §◊Õ Vero cell ∑’Ë„ à‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢‡ µ√π

Onderstepoort ª√‘¡“≥ 4x103 TCID
50
 µ—«§«∫§ÿ¡≈∫

§◊Õ Vero cell, Vero cell ∑’Ë„ à‡™◊ÈÕ‰«√—  adenovirus type

2, parvovirus, coronavirus, parainfluenza virus ·≈–

herpesvirus ·≈–πÈ”°≈—Ëπ ¢—ÈπµÕπ RT-PCR ·∫àß‡ªìπ 3

¢—ÈπµÕπ¬àÕ¬ (Shin et al., 1995)  ¥—ßµàÕ‰ªπ’È

1. ¢—ÈπµÕπ°“√ °—¥ RNA ®“°µ—«Õ¬à“ß PBMCs

‚¥¬«‘∏’ acid guanidium-thiocyanate-phenol-chloroform

(Shin et al., 1995) ∑’Ë‡µ√’¬¡‰¥â®“°¢—ÈπµÕπ¢â“ßµâπ

®”π«π 50 ‰¡‚§√≈‘µ√ (µl) ‡µ‘¡ lysis buffer (0.7%

2-Mercaptoethanol, Chaos buffer, 10 x Phenol

extraction buffer) ®”π«π 450 µl π”‰ª∫à¡∑’Ë Õÿ≥À¿Ÿ¡‘

650´. ‡ªìπ‡«≈“ 30 π“∑’ ‡µ‘¡ “√≈–≈“¬¢Õß chloroform

·≈– isoamyl alcohol ª√‘¡“≥ 250 µl ∑”°“√µ°µ–°Õπ

RNA ·≈–≈–≈“¬¥â«¬πÈ”°≈—Ëπ 5 µl

2. ¢—ÈπµÕπ°“√ —ß‡§√“–Àå cDNA  “√≈–≈“¬

¢Õß RNA ®”π«π 5 µl ®“°¢—ÈπµÕπ∑’Ë 1 ‡µ‘¡ reverse

primer (§«“¡‡¢â¡¢âπ 50 pmol.) ®”π«π 1 µl º ¡

„Àâ‡¢â“°—π ∑”„Àâ√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 1000´. π“π 1 π“∑’

·≈–∑”„Àâ‡¬Áπ∑—π∑’ ‡µ‘¡ à«πº ¡ 15 µl (ª√‘¡“≥µàÕ
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Àπ÷Ëßµ—«Õ¬à“ß πÈ”°≈—Ëπ 6 µl 10mM dNTP mix 1 µl

10mM DTT 2 µl 40,000 units/ml of RNase

inhibitor 1 µl 200 U/mcl.of M-MLV reverse

transcriptase 1 µl 5X buffer (250 mM Tris-HCl (pH

8.3), 375 mM KCl, 15mM MgCl
2
) 4 (l) º ¡ “√

µà“ßÊ „Àâ‡¢â“°—π ·∫àß à«πº ¡∑’Ë‰¥âª√‘¡“≥ 15 µl µàÕ

À≈Õ¥ ‡µ‘¡ “√≈–≈“¬ RNA ®”π«π 5 µl π”‡¢â“‡§√◊ËÕß

PCR Õ—µ‚π¡—µ‘ (Gene Amp PCR System 2400; Perkin

Elmer Inc., USA) ́ ÷Ëßµ—Èß‚ª√·°√¡‰«â §◊Õ Õÿ≥À¿Ÿ¡‘ 370´.

‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß µàÕ¡“‡ª≈’Ë¬π‡ªìπ Õÿ≥À¿Ÿ¡‘ 950´.

π“π 5 π“∑’ ·≈– ÿ¥∑â“¬∑’ËÕÿ≥À¿Ÿ¡‘ 40´.

3. °“√‡æ‘Ë¡ª√‘¡“≥ DNA ¥â«¬«‘∏’ PCR ¡’

¢—ÈπµÕπµà“ßÊ ¥—ßπ’È ‡µ√’¬¡ PCR solution (ª√‘¡“≥µàÕ

Àπ÷Ëßµ—«Õ¬à“ß πÈ”°≈—Ëπ 28.75 µl 2.5 mmol dNTPs mix

5 µl 25 mmol MgCl
2
 4.5 µl 10XTaq buffer 0.5 µl

Taq DNA Polymerase 0.25 µl 50 pmol/mcl forward

primer 0.5 µl 50 pmol/mcl reverse primer 0.5 µl

º ¡„πª√‘¡“≥ 45 µl µàÕÀ≈Õ¥ ‡µ‘¡ cDNA ∑’Ë‰¥â®“°

¢—ÈπµÕπ 2 ª√‘¡“≥ 5 µl π”‡¢â“‡§√◊ËÕß PCR ´÷Ëßµ—Èß

‚ª√·°√¡‰«â¥—ßπ’È ™à«ß∑’Ë 1 ∑’ËÕÿ≥À¿Ÿ¡‘ 940´. π“π 5

π“∑’ ™à«ß∑’Ë 2 Õÿ≥À¿Ÿ¡‘ 940´.  π“π 1 π“∑’ Õÿ≥À¿Ÿ¡‘

600´. π“π 2 π“∑’ ·≈–Õÿ≥À¿Ÿ¡‘ 720´. π“π 3 π“∑’

®”π«π 30 √Õ∫ªØ‘°‘√‘¬“ ™à«ß∑’Ë 3 Õÿ≥À¿Ÿ¡‘ 740´. π“π

7 π“∑’ °“√µ√«® PCR product ‚¥¬„™â 1.2% agarose

gel (Takara, Japan) „π TAE buffer ‡ªî¥‡§√◊ËÕß Mupid

electrophoresis (Cosmo Bio, Japan) ‚¥¬„™â‰ø¢π“¥

100 ‚«≈µå ‡ªìπ‡«≈“ª√–¡“≥ 20-30 π“∑’ ¬âÕ¡ ’‚¥¬

„™â 10% ethidium bromide µ√«®¥Ÿ·∂∫¢π“¥¢Õß DNA

·≈–∫—π∑÷°¿“æ

º≈

µ“√“ß∑’Ë 1 ·≈– 2 · ¥ßª√–«—µ‘·≈–≈—°…≥–

Õ“°“√¢Õß ÿπ—¢ªÉ«¬¥â«¬‚√§‰¢âÀ—¥ ÿπ—¢ °≈ÿà¡∑’Ë 1 ·≈–

2 µ“¡≈”¥—∫  ÿπ—¢°≈ÿà¡∑’Ë 1 ·≈– 2 ¡’Õ“¬ÿÕ¬Ÿà„π™à«ß

Õ“¬ÿπâÕ¬°«à“ 6 ‡¥◊Õπ ‡∑à“°—∫ 55.6% (15/27) ·≈–

60% (6/10) µ“¡≈”¥—∫  ÿπ—¢„π°≈ÿà¡∑’Ë 1 ®”π«π 81.5%

(22/27) ·≈–°≈ÿà¡∑’Ë 2 ®”π«π 100% (10/10) ‰¡à‰¥â

√—∫°“√©’¥«—§´’π‰¢âÀ—¥ ÿπ—¢  ÿπ—¢„π°≈ÿà¡∑’Ë 1 ¡’√–¥—∫ IgM

·≈– IgG ·µ°µà“ß°—πµ—Èß·µà 1:50 ∂÷ß 1:1,600 ‚¥¬¡’

§à“·Õπµ‘∫Õ¥’™π‘¥ IgM ≥ 1:200 ‡∑à“°—∫ 66.7% (10/

15) „π°“√»÷°…“™à«ß‡«≈“µà“ßÊ¢Õß√–¬–°“√‡ªìπ‚√§

‰¢âÀ—¥ ÿπ—¢ ‡°Á∫µ—«Õ¬à“ß„π«—π∑’Ë 0, 3, 6 ·≈– 9 æ∫«à“

√–¥—∫¢Õß·Õπµ‘∫Õ¥’™π‘¥ IgM ·≈– IgG ‡ª≈’Ë¬π·ª≈ß

‰ªµ“¡™à«ß‡«≈“ ‚¥¬æ∫«à“‡¡◊ËÕ√–¬–‡«≈“°“√‡ªìπ‚√§

¡“°¢÷Èπ √–¥—∫¢Õß IgM ¡’·π«‚πâ¡∑’Ë≈¥≈ß „π¢≥–∑’Ë

√–¥—∫ IgG ®–§ß∑’ËÕ¬Ÿà„π√–¥—∫∑’Ë Ÿß (1: 1,600) ‡ªìπ

√–¬–‡«≈“Àπ÷Ëß

º≈°“√µ√«®À“º≈º≈‘µ¢Õß RT-PCR ®“°

PBMCs ¢Õß primer §Ÿà∑’Ë 1 ·≈– 2 ‡∑à“°—∫ 355 ·≈–

482 bp µ“¡≈”¥—∫ ´÷Ëß· ¥ß„π√Ÿª∑’Ë 1 ·≈– 2 „π

 ÿπ—¢°≈ÿà¡∑’Ë 1 „Àâº≈∫«°‡¡◊ËÕ„™â primer §Ÿà∑’Ë 1 ·≈– 2

‡∑à“°—∫ 59.3% (16/27) ·≈– 44.4% (12/27) µ“¡

≈”¥—∫ ·≈–„Àâº≈√«¡‡∑à“°—∫ 74.1% (20/27) „π ÿπ—¢

°≈ÿà¡∑’Ë 2 „Àâº≈∫«°‡¡◊ËÕ„™â primer §Ÿà∑’Ë 1 ·≈– 2 ‡∑à“°—∫

60% (6/10) ·≈– 20% (2/10) µ“¡≈”¥—∫ ·≈–„Àâº≈

√«¡‡∑à“°—∫ 60% (6/10)

§«“¡ —¡æ—π∏å√–À«à“ß√–¥—∫ IgM ·≈– IgG °—∫

º≈°“√µ√«® RT-PCR æ∫«à“„π°≈ÿà¡∑’Ë 1 ∑’Ë„Àâº≈∫«°

¡’§à“ IgM ≥ 1:100 ¬°‡«âπ„π ÿπ—¢À¡“¬‡≈¢ 27 (µ“√“ß∑’Ë

1)  ÿπ—¢∑’Ë„Àâº≈∫«°¡’§à“ IgG ·µ°µà“ß°—π¡“°µ—Èß·µà 1:50

®π∂÷ß 1:1,600

º≈°“√µ√«® RT-PCR „π™à«ß‡«≈“µà“ßÊ (√Ÿª∑’Ë

3) æ∫«à“ º≈°“√µ√«®‡ª≈’Ë¬π®“°º≈∫«°‡ªìπ≈∫ „π«—π∑’Ë

3 ·≈– 6  3/7 ·≈– 4/7 √“¬µ“¡≈”¥—∫  ÿπ—¢À¡“¬‡≈¢

14, 17, ·≈– 20 ¡’º≈°“√µ√«®‡ª≈’Ë¬π·ª≈ß®“°º≈

∫«°‡ªìπ≈∫„π«—π∑’Ë 3, 6 ·≈– 3 µ“¡≈”¥—∫ ´÷Ëß¡’√–¥—∫

IgM §ß∑’Ë‡∑à“°—∫ 1: 1,600, 1:400, ·≈– 1:400 µ“¡

≈”¥—∫  ÿπ—¢À¡“¬‡≈¢ 15, 19, ·≈– 21 º≈°“√µ√«®
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√Ÿª∑’Ë 2 · ¥ßµ—«Õ¬à“ßº≈°“√µ√«®À“ à«ππ‘«§≈’‚Õ·§ª ‘¥‚ª√µ’π¬’π‚¥¬«‘∏’ RT-PCR ®“°‡¡Á¥‡≈◊Õ¥¢“«

‚¡‚ππ‘«‡§≈’¬√å‡´≈≈å¢Õß ÿπ—¢°≈ÿà¡∑’Ë 2

A: º≈°“√µ√«®‚¥¬„™â primer P1;  ÿπ—¢À¡“¬‡≈¢ 1-5

B: º≈°“√µ√«®‚¥¬„™â primer P2;  ÿπ—¢À¡“¬‡≈¢ 1-5

(M: 100 bp DNA ladder marker, Lane 1: positive control (CDV-infected Vero cells),

Land 2-6: PBMCs ¢Õß ÿπ—¢À¡“¬‡≈¢ 1-5 µ“¡≈”¥—∫, Lane 7: negative control (πÈ”°≈—Ëπ)

M 1 2 3 4 5 6 7 M 1 2 3 4 5 6 7

▼▼500 bp
500 bp

▼

355 bp

▼

482 bp

A B

M 1 2 3 4 5 6 7
M 1 2 3 4 5 6 7

▼500 bp

▼

482 bp

▼
▼

500 bp

482 bp

A B

√Ÿª∑’Ë 1 · ¥ßµ—«Õ¬à“ßº≈°“√µ√«®À“ à«ππ‘«§≈’‚Õ·§ª ‘¥‚ª√µ’π¬’π‚¥¬«‘∏’ RT-PCR ®“°‡¡Á¥‡≈◊Õ¥¢“«

‚¡‚ππ‘«‡§≈’¬√å‡´≈≈å¢Õß ÿπ—¢°≈ÿà¡∑’Ë 1

A: º≈°“√µ√«®‚¥¬„™â primer P1;  ÿπ—¢À¡“¬‡≈¢ 6-10

B: º≈°“√µ√«®‚¥¬„™â primer P2;  ÿπ—¢À¡“¬‡≈¢ 6-10

(M: 100 bp DNA ladder marker, Lane 1: positive control (CDV-infected Vero cells),

Land 2-6: PBMCs ¢Õß ÿπ—¢À¡“¬‡≈¢ 6-10 µ“¡≈”¥—∫, Lane 7: negative control (πÈ”°≈—Ëπ)
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√Ÿª∑’Ë 3  · ¥ß√–¥—∫·Õπµ‘∫Õ¥’™π‘¥ lgM ·≈– lgG ·≈–º≈°“√µ√«® RT-PCR ¢Õß ÿπ—¢°≈ÿà¡∑’Ë 1



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 32 ©∫—∫∑’Ë 3, 30 °—π¬“¬π 2545 79

‡ª≈’Ë¬π®“°º≈∫«°‡ªìπ≈∫„π«—π∑’Ë 6, 6 ·≈– 3 µ“¡≈”¥—∫

‚¥¬æ∫«à“√–¥—∫ IgM „π™à«ß‡«≈“π’È¡’§à“≈¥≈ß‡ªìπ 2 ‡∑à“

§◊Õ√–¥—∫ IgM ‡ª≈’Ë¬π·ª≈ß®“° 1:100 ‡ªìπ 1:50,

1:800 ‡ªìπ 1:400 ·≈– 1:800 ‡ªìπ 1:400 µ“¡≈”¥—∫

·≈–„π ÿπ—¢À¡“¬‡≈¢ 13 ´÷Ëßº≈°“√µ√«®‡ª≈’Ë¬π®“°

º≈∫«°‡ªìπ≈∫„π«—π∑’Ë 6 ·≈–æ∫«à“¡’√–¥—∫ IgM ¡’§à“

≈¥≈ß 4 ‡∑à“ §◊Õ¡’√–¥—∫ IgM ‡ª≈’Ë¬π·ª≈ß®“° 1:1,600

‡ªìπ 1:400

«‘®“√≥å

°“√π”«‘∏’°“√µ√«®À“ NP ¬’π¢Õß‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢

‚¥¬«‘∏’ RT-PCR ®“°µ—«Õ¬à“ß PBMCs ¢Õß ÿπ—¢∑’Ë

 ß —¬«à“ªÉ«¬¥â«¬Õ“°“√∑“ß§≈‘π‘°¢Õß‚√§‰¢âÀ—¥ ÿπ—¢

¥—ß„π°≈ÿà¡∑’Ë 1 ·≈– 2 ®“°º≈°“√∑¥≈Õßæ∫«à“Õ“°“√

¢Õß ÿπ—¢ªÉ«¬‰¡à¡’§«“¡ —¡æ—π∏å°—∫º≈°“√µ√«®‚¥¬«‘∏’

RT-PCR §◊Õ ¬—ß‰¡à “¡“√∂æ¬“°√≥å‚√§‰¥â«à“ ÿπ—¢ªÉ«¬

∑’Ë¡“À“ —µ«·æ∑¬åªÉ«¬Õ¬Ÿà„π√–¬–„¥¢Õß°“√‡ªìπ‚√§

«‘∏’°“√µ√«®„π°“√»÷°…“§√—Èßπ’È¡’§«“¡®”‡æ“–µàÕ‰«√— 

‰¢âÀ—¥ ÿπ—¢‡ µ√π Onderstepoort ÷́Ëß “¡“√∂µ√«®

 Õ∫ª√‘¡“≥‰«√— ∑’ËπâÕ¬„πµ—«§«∫§ÿ¡∫«° ·≈–°“√

„Àâº≈≈∫µàÕ‰«√— ™π‘¥µà“ßÊ„π ÿπ—¢¢Õßµ—«§«∫§ÿ¡≈∫

°“√π” primer ∑—Èß 2 °≈ÿà¡¡“„™â ‰¡àæ∫§«“¡·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠„π°“√„Àâº≈∫«° ®÷ß “¡“√∂‡≈◊Õ°π”

‰ª„™â»÷°…“µàÕ‰¥â ·µà«‘∏’¥—ß°≈à“«¬—ß¡’¢âÕ®”°—¥„π°“√µ√«®

§◊Õ °“√æ‘®“√≥“À“™à«ß‡«≈“∑’Ë‡À¡“– ¡„π°“√‡°Á∫µ—«

Õ¬à“ß‡≈◊Õ¥„π ÿπ—¢ªÉ«¬

æ‘®“√≥“ª√–«—µ‘°“√∑”«—§´’π·≈–º≈°“√µ√«®

RT-PCR „π°≈ÿà¡∑’Ë 1  ÿπ—¢À¡“¬‡≈¢ 1 ·≈– 10 ‰¥â√—∫

«—§´’π¿“¬„π 6 ·≈– 17 «—π°àÕπ°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥

µ“¡≈”¥—∫ RT-PCR „Àâº≈∫«°  à«πº≈ RT-PCR ¢Õß

 ÿπ—¢À¡“¬‡≈¢ 3 ́ ÷Ëß‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥À≈—ß®“°‰¥â√—∫«—§´’π

18 «—π ÷́Ëß„Àâº≈≈∫ °≈à“«‰¥â«à“À≈—ß®“°°“√∑”«—§´’π

Õ¬à“ßπâÕ¬ 18 «—π°Á®–‰¡à “¡“√∂µ√«®æ∫ NP ¬’π¢Õß

‰«√— ‚¥¬«‘∏’ RT-PCR ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß

Shin et al. (1995) æ∫«à“À≈—ß®“°∑”«—§´’π„Àâ ÿπ—¢¿“¬„π

14 «—π  ÿπ—¢∫“ßµ—«Õ“®µ√«®‰¡àæ∫ NP ¬’π¢Õß‰«√— 

‰¢âÀ—¥ ÿπ—¢®“° PBMCs

¥—ßπ—Èπ¬—ß‰¡à “¡“√∂ √ÿª‰¥â·πà™—¥«à“º≈∫«°

¢Õß ÿπ—¢À¡“¬‡≈¢ 1 ·≈– 10 ∑’Ë‡°‘¥¢÷Èπ ‡ªìπº≈∫«°

‡π◊ËÕß®“° ÿπ—¢‰¥â√—∫‰«√— ®“°°“√µ‘¥‡™◊ÈÕµ“¡∏√√¡™“µ‘

À√◊Õ‡ªìπº≈∫«°≈«ß‡π◊ËÕß®“°‰«√— ∑’ËÕ¬Ÿà„π«—§´’π ·µà

„π ÿπ—¢À¡“¬‡≈¢ 8 ·≈– 25 ´÷Ëß‰¥â√—∫«—§´’π°àÕπ∑”

°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥ 65 ·≈– 68 «—πµ“¡≈”¥—∫ º≈∫«°

∑’Ë‡°‘¥¢÷Èππà“®–‡π◊ËÕß®“°°“√‰¥â√—∫‡™◊ÈÕ®“°∏√√¡™“µ‘

®“°º≈°“√µ√«® RT-PCR ·≈–º≈∑“ß ’́√—Ë¡«‘∑¬“

æ∫«à“√–¥—∫ IgM ¡’§«“¡ —¡æ—π∏å°—∫º≈°“√µ√«®§◊Õ

 ÿπ—¢∑’Ë√–¥—∫ IgM ≥ 1:100 ®–„Àâº≈∫«° ¬°‡«âπ ÿπ—¢

À¡“¬‡≈¢ 27 ∑’Ë§à“ IgM ‡æ’¬ß 1:50 Õ“®‡π◊ËÕß®“°

 ÿπ—¢‡æ‘Ëß‰¥â√—∫‡™◊ÈÕ À√◊Õ√à“ß°“¬ÕàÕπ·Õ‰¡à “¡“√∂ √â“ß

¿Ÿ¡‘§ÿâ¡°—π‚√§‰¥â ‚¥¬∑—Ë«‰ª√à“ß°“¬®– √â“ß¿Ÿ¡‘µâ“π∑“π

IgM ·≈– IgG „π√–¬–·√°¢Õß°“√µ‘¥‡™◊ÈÕ ‚¥¬∑’Ë IgM

®–Õ¬Ÿà„π√à“ß°“¬‡ªìπ√–¬–‡«≈“ 5  —ª¥“Àå ∂÷ß 3 ‡¥◊Õπ

À≈—ß®“°‰¥â√—∫‡™◊ÈÕ  à«π IgG ®–Õ¬Ÿà„π√à“ß°“¬µàÕ‰ª‡ªìπªï

À√◊Õµ≈Õ¥™’«‘µ (Appel, 1987)

√–¥—∫ IgG ‰¡à¡’§«“¡ —¡æ—π∏å°—∫º≈ RT-PCR

 ÿπ—¢∑’Ë„Àâº≈∫«°¡’§à“ IgG ·µ°µà“ß°—πµ—Èß·µà 1:25 ®π∂÷ß

1:1,600  à«π ÿπ—¢À¡“¬‡≈¢ 22 ∑’Ë¡’√–¥—∫ IgG  Ÿß (IgM

1:50 ·≈– IgG 1:1,600) ·µà„Àâº≈≈∫ Õ“®‡ªìπ‰ª‰¥â

À≈“¬ “‡Àµÿ‰¥â·°à √à“ß°“¬ “¡“√∂°”®—¥‰«√— ∑’ËÕ¬Ÿà„π

°√–· ‡≈◊Õ¥ „πµ—«Õ¬à“ß¡’ NP ¬’πÕ¬Ÿà„π√–¥—∫∑’Ë‰¡à

 “¡“√∂µ√«®«—¥‰¥â Õ“®‰¥â√—∫‡™◊ÈÕ‰«√— ∑’Ë¡’°“√‡ª≈’Ë¬π

·ª≈ß¢Õß “√æ—π∏ÿ°√√¡ ·≈–Õ“®‡π◊ËÕß®“°µ‘¥‡™◊ÈÕ‰«√— 

‰¢âÀ—¥ ÿπ—¢∑’Ë‰¡à„™à‡ µ√π Onderstepoort (Shin et al.,

1995)

°“√‡ª≈’Ë¬π·ª≈ß¢Õß NP ¬’π¢Õß‰«√— ®“°

·À≈àß∏√√¡™“µ‘ æ∫‰¥â‡™àπ°—π„π ÿπ—¢°≈ÿà¡∑’Ë 1 ®”π«π

12 µ—« (À¡“¬‡≈¢ 1, 4, 6, 8, 9, 13, 15, 20, 21, 23,

24, ·≈– 27) ·≈–„π ÿπ—¢°≈ÿà¡∑’Ë 2 ®”π«π 4 µ—«



80 Thai J. Vet. Med. Vol. 32 No. 3, 30 September 2002

(À¡“¬‡≈¢ 3, 6, 8, ·≈– 10) ́ ÷Ëß„Àâº≈∫«°‡¡◊ËÕ„™â primer

‡æ’¬ß§Ÿà„¥§ŸàÀπ÷Ëß‡∑à“π—Èπ„π°“√‡æ‘Ë¡¢¬“¬¬’π ´÷Ëßæ∫‰¥â„π

√“¬ß“π¢Õß Shin et al. (1995) ·≈–°“√‡ª≈’Ë¬π·ª≈ß

¢Õß¬’π‡°‘¥‰¥â‡™àπ‡¥’¬«°—∫ measles virus ÷́Ëß‡ªìπ

µ√–°Ÿ≈‡¥’¬«°—∫‰«√— ‰¢âÀ—¥ ÿπ—¢ (Giraudon et al., 1988)

®“°º≈°“√µ√«®„π™à«ß‡«≈“µà“ßÊ  “¡“√∂

«‘‡§√“–Àå‰¥â«à“ ‡™◊ÈÕ®–Õ¬Ÿà„π PBMCs ‡ªìπ‡«≈“ 3-6 «—π

À≈—ß®“°∑’Ë‡®â“¢Õß ÿπ—¢ —ß‡°µ‡ÀÁπÕ“°“√ªÉ«¬¢Õß ÿπ—¢

Rockborn (1957) æ∫«à“‰«√— ®–Õ¬Ÿà„π PBMCs ‡ªìπ 2

™à«ß §◊Õ„π«—π∑’Ë 6-9 ·≈– 16-19 «—πÀ≈—ß®“°°“√µ‘¥

‡™◊ÈÕ ·≈–‰ª∑’Ë‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß∑ÿ°Õ«—¬«–µ—Èß·µà«—π∑’Ë 9

(Appel, 1987) ·≈–ª√–¡“≥«—π∑’Ë 14-21 À≈—ß°“√µ‘¥

‡™◊ÈÕ®–· ¥ßÕ“°“√¢Õß√–∫∫µà“ßÊ (Swango, 1995)

Õ“® √ÿª‰¥â«à“ ≥ «—π∑’Ë‡®â“¢Õß —µ«åæ“ ÿπ—¢ªÉ«¬¡“À“

 —µ«·æ∑¬å  ÿπ—¢ªÉ«¬Õ¬Ÿà„π√–¬–·√°¢Õß°“√‡ªìπ‚√§

§◊ÕÕ¬Ÿà„π™à«ß 14-21 À≈—ß®“°°“√µ‘¥‡™◊ÈÕ ´÷Ëßº≈∫«°

· ¥ß∂÷ß PBMCs ∑’Ëµ‘¥‡™◊ÈÕÕ¬Ÿà„π√à“ß°“¬Õ¬à“ßπâÕ¬ 3-6

«—π ·≈–‡ªìπ PBMCs ∑’ËÕ“®Õ¬Ÿà„π™à«ß∑’Ë 2 («—π∑’Ë 16-

19) Õ¬à“ß‰√°Áµ“¡æ¬“∏‘°”‡π‘¥¢Õß‚√§¢÷Èπ°—∫µ—« —µ«å

·≈– ‡µ√π¢Õß‡™◊ÈÕ‰«√— ¥â«¬ (Cornwell,1991)

°‘µµ‘°√√¡ª√–°“»

∑“ß§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ‚§√ß°“√‡ √‘¡∑—°…–

°“√«‘®—¬ §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

2542 ·≈– AIEJ (Association of International Exchange

student program of Japan ªï 1996-1998)

∑’Ë π—∫ πÿπ‡ß‘π∑ÿπÕÿ¥Àπÿπ°“√»÷°…“§√—Èßπ’È Dr. Seigo

Yamamoto ·≈– Dr. Syuji Yoshino ®“° Institute for

Public Health and Environment of Miyazaki Prefecture

ª√–‡∑»≠’ËªÿÉπ ™à«¬‡À≈◊Õ∑“ß¥â“π‡∑§π‘§ RT-PCR

Õ.π. æ. ∑πß Õ—»«°“≠®πå π. æ. Õπÿ™“ æ√æ—≤π‡°’¬√µ‘

·≈– π. æ. ∑πß ‡¢¡°ÿ≈ ™à«¬‡À≈◊Õß“π¥â“πÀâÕß

ªØ‘∫—µ‘°“√

‡Õ° “√Õâ“ßÕ‘ß

«’√–«√√≥ µ‘«–π—π∑°√ »‘√‘™—¬ ®ÿ≈ ÿ«√√≥√—°…å

Õπÿ‡∑æ √—ß ’æ‘æ—≤πå Õ—®©√‘¬“ ‰»≈– Ÿµ  ¡æ√

‡µ™–ß“¡ ÿ«√√≥  √√æ ‘√‘  ‘√‘æ√ª√–‡ √‘∞ ´Ÿ´Ÿ¡ÿ

∑“‡∑–¬“¡– ‡√’¬«®‘ ¬“¡“°ÿ™‘ ·≈– §–´ÿ¬Ÿ°‘ Õÿ™‘¥–

2000 (2543) °“√µ√«®«‘π‘®©—¬‚√§‰¢âÀ—¥ ÿπ—¢

‚¥¬«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√  (RT-PCR)
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