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THE DIAGNOSIS OF CANINE DISTEMPER
DISEASE USING RT-PCR

The diagnosis of canine distemper (CD) by a reverse transcriptase polymerase chain reaction

(RT-PCR) technique using 2 sets of primer which were specific to two regions on the cDNA of
nucleocapsid protein (NP) gene of the canine distemper virus (CDV), Onderstepoort strain. Together
with pathology and immunohistochemistry, the RT-PCR test was used to confirm the diagnosis of
canine distemper in 20 dogs. Histopathological examination revealed that 70% (14/20) had pneumonia,
50% (10/20) had non-suppurative encephalitis, 33% (7/20) had splenic follicular necrosis and 35% (7/
20) had gastroenteritis. Immunohistochemical detection of CDV antigens in the brain, lungs, and the
gastrointestinal mucosa were 85% (17/20), 58% (11/19) and 40% (6/15), respectively. In addition, the
positive detection of amplified NP gene by RT-PCR from the brain, lungs, and gastrointestinal tissues
were 100% (18/18), 83% (15/18) and 75% (12/16), respectively. Necropsy diagnosis made by
histopathology and immunohistochemistry corresponded to the positive results shown by RT-PCR.
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∫∑§—¥¬àÕ

«’√–«√√≥ 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™‘¥–***

°“√µ√«®«‘π‘®©—¬‚√§‰¢âÀ—¥ ÿπ—¢ ‚¥¬«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√  (RT-PCR)

»÷°…“°“√ª√–¬ÿ°µå„™â«‘∏’ RT-PCR „π°“√µ√«®À“‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢√à«¡°—∫°“√‡ª≈’Ë¬π·ª≈ß∑“ßæ¬“∏‘«‘∑¬“

·≈–Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ „π ÿπ—¢∑’ËªÉ«¬·≈–µ“¬¥â«¬‚√§‰¢âÀ—¥ ÿπ—¢ 20 µ—« ‚¥¬„™â primer 2 ™ÿ¥∑’Ë¡’§«“¡®”‡æ“–°—∫

≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫π “¬ cDNA ¢Õßπ‘«§≈’‚Õ‚ª√µ’π¬’π¢Õß‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ‡ µ√π Onderstepoort º≈∑“ß

®ÿ≈æ¬“∏‘«‘∑¬“æ∫√Õ¬‚√§ªÕ¥Õ—°‡ ∫ 70% (14/20)  ¡ÕßÕ—°‡ ∫·∫∫‰¡à¡’ÀπÕß 50% (10/20) °“√µ“¬¢Õß‡¡Á¥

πÈ”‡À≈◊Õß¢ÕßµàÕ¡πÈ”‡À≈◊Õß∑’ËÀ≈Õ¥≈¡·≈–¢—È«≈”‰ â 35% (7/20) ·≈–∑“ß‡¥‘πÕ“À“√Õ—°‡ ∫ 35% (7/20) º≈

Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’µ√«®æ∫·Õπµ‘‡®π¢Õß‰«√— ‰¢âÀ—¥ ÿπ—¢„π‡π◊ÈÕ‡¬◊ËÕªÕ¥  ¡Õß ·≈–‡¬◊ËÕ∫ÿ∑“ß‡¥‘πÕ“À“√ ‡∑à“°—∫

85% (17/20) 58% (11/19) ·≈– 40% (6/15) µ“¡≈”¥—∫ ·≈–º≈¢Õß«‘∏’ RT-PCR ®“°‡π◊ÈÕ‡¬◊ËÕ ¡Õß ªÕ¥ ·≈–‡¬◊ËÕ

∫ÿ∑“ß‡¥‘πÕ“À“√ „Àâº≈∫«°‡∑à“°—∫ 100% (18/18) 83% (15/18) ·≈– 75% (12/16) µ“¡≈”¥—∫ °“√µ√«®«‘π‘®©—¬

‚√§‰¢âÀ—¥ ÿπ—¢®“°°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ ·≈–«‘∏’∑“ßÕ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ ¡’§«“¡ —¡æ—π∏å Õ¥§≈âÕß°—∫°“√

µ√«®æ∫‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢‚¥¬«‘∏’ RT-PCR

§” ”§—≠ :  ‚√§‰¢âÀ—¥ ÿπ—¢ ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√  Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ ®ÿ≈æ¬“∏‘«‘∑¬“

∫∑π”

‚√§‰¢âÀ—¥ ÿπ—¢‡ªìπ‚√§µ‘¥µàÕ√â“¬·√ß∑’Ë ”§—≠¢Õß

 ÿπ—¢ ‡°‘¥®“°‡™◊ÈÕ‰«√— ™π‘¥Õ“√å‡ÕÁπ‡Õ “¬‡¥’Ë¬«™π‘¥≈∫

Õ¬Ÿà„πµ√–°Ÿ≈ Paramyxoviridae  °ÿ≈ Morbillivirus

°“√√–∫“¥¢Õß‚√§‡°‘¥¢÷Èπ‰¥â∑—Ë«‰ª·≈–°«â“ß¢«“ß ‡π◊ËÕß

®“°¡’ —µ«åÀ≈“¬™π‘¥√«¡∑—Èß —µ«åªÉ“∫“ß™π‘¥‡ªìπ·≈–

·æ√à‚√§π’È‰¥â ‡™àπ  ÿπ—¢®‘Èß®Õ° ¡‘ß§å ‡øÕ√å‡√Á∑ ·≈–

·√§§Ÿπ (Appel, 1987)  à«π·¡«∑’ËÕ¬Ÿà„πµ√–°Ÿ≈ Felidae

æ∫«à“¡’°“√µ‘¥‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢®“° ÿπ—¢ªÉ«¬‰¥â·µà‰¡à· ¥ß

Õ“°“√∑“ß§≈‘π‘° ·≈–‰¡à¡’∫∑∫“∑„π°“√·æ√à‚√§ (Appel

et al., 1974) ¡’√“¬ß“πæ∫Õÿ∫—µ‘°“√≥å°“√µ‘¥‡™◊ÈÕ·≈–‡°‘¥

‚√§‰¢âÀ—¥ ÿπ—¢‰¥â„π —µ«åæ«° large felid ‡™àπ ‡ ◊Õ

·≈– ‘ß‚µ (Appel, 1987; Harder et al., 1996)

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

µ‘¥µàÕºà“π∑“ß√–∫∫À“¬„® ®– “¡“√∂µ√«®æ∫‡™◊ÈÕ∑’ËµàÕ¡

πÈ”‡À≈◊Õß¢ÕßÀ≈Õ¥≈¡·≈–µàÕ¡∑Õπ ‘́≈„π«—π·√°∑’Ë

µ‘¥‡™◊ÈÕ „π√–À«à“ß«—π∑’Ë 6-9  “¡“√∂æ∫‡¡Á¥‡≈◊Õ¥¢“«

‚¡‚ππ‘«‡§≈’¬√å‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ‰¥â∑—Ë«√à“ß°“¬∑’Ë Õ¥§≈âÕß

°—∫Õ“°“√‰¢â Õ“°“√ªÉ«¬¢Õß ÿπ—¢À≈—ß°“√µ‘¥‡™◊ÈÕ¢÷Èπ°—∫

√–¥—∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë√à“ß°“¬ √â“ß °“√∑’Ë‡™◊ÈÕ‰«√— ‡¢â“‰ª„π

‡´≈≈å‡¬◊ËÕ∫ÿ∑—Ë«√à“ß°“¬∑”„Àâ —µ«å· ¥ßÕ“°“√ªÉ«¬¢Õß

À≈“¬Ê √–∫∫„π‡«≈“∑’Ë„°≈â‡§’¬ß°—π (Appel, 1969) ‡™àπ

√–∫∫À“¬„® ‡™àπ ¡’πÈ”¡Ÿ°¢âπ ÀÕ∫ À“¬„®≈”∫“°

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

ª√– “∑ à«π°≈“ß ‡™àπ ™—°‡°√Áß (Appel, 1987)
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„π°“√«‘π‘®©—¬‚√§‰¢âÀ—¥ ÿπ—¢∑”‰¥âÀ≈“¬«‘∏’‡™àπ

°“√µ√«®À“√–¥—∫·Õπµ‘∫Õ¥’∑’ËµÕ∫ πÕßµàÕ‡™◊ÈÕ‰«√— ‰¢â

À—¥ ÿπ—¢‚¥¬«‘∏’ serum neutralization test ·≈– enzyme

linked-immunosorbent assay (ELISA) ·≈–°“√µ√«®

À“‡™◊ÈÕ‰«√— „π√à“ß°“¬®“° ‘Ëß§—¥À≈—Ëßµà“ßÊ ®“°‡´≈≈å

‡¬◊ËÕ∫ÿÀ√◊Õ®“°‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«‰¥â·°à «‘∏’ immuno-

fluorescent antibody assay «‘∏’ immunohistochemistry

·≈–«‘∏’°“√·¬°‡™◊ÈÕ‰«√—  °“√«‘π‘®©—¬™—π Ÿµ√À≈—ß®“°

 ÿπ—¢µ“¬‚¥¬«‘∏’∑“ßæ¬“∏‘«‘∑¬“ ‡™àπ °“√ª√“°ÆÕ‘π

§≈Ÿ™—Ëπ∫Õ¥’ (inclusion bodies) „π‡π◊ÈÕ‡¬◊ËÕ √â“ß‡¡Á¥πÈ”

‡À≈◊Õß ‡´≈≈å‡¬◊ËÕ∫ÿ¢ÕßÕ«—¬«–∑—Ë«√à“ß°“¬ ‡´≈≈åª√– “∑

·≈–‡´≈≈å§È”®ÿπ„π ¡Õß·≈–‰¢ —πÀ≈—ß ‡ªìπµâπ πÕ°

®“°π’È¡’°“√π”«‘∏’∑“ßÕ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’„™â„π°“√

«‘π‘®©—¬‚√§´÷Ëß “¡“√∂· ¥ß·Õπµ‘‡®π¢Õß‰«√— ‰¢âÀ—¥

 ÿπ—¢‰¥â™—¥‡®π¬‘Ëß¢÷Èπ

„πªí®®ÿ∫—π‰¥â¡’°“√æ—≤π“‡∑§π‘§ reverse

transcriptase polymerase chain reaction (RT-PCR) ¡“

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

¢Õß —µ«åªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢ ‚¥¬∑”°“√µ√«®À“

NP gene ¢Õß‡™◊ÈÕ‰«√— ∑’ËÕ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ ‚¥¬ Hass et al.

(1991) ∑”°“√µ√«®À“ Phocine distemper virus ®“°

øÕ øÕ‚ª√µ’π„π‡π◊ÈÕ‡¬◊ËÕ·¡«πÈ”∑’Ë‰¥â√—∫°“√µ‘¥‡™◊ÈÕ Shin

et al. (1995) ‰¥â∑”°“√µ√«®À“‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢®“°

π‘«§≈’‚Õ·§ª ‘́¥‚ª√µ’π¬’π ®“°µ—«Õ¬à“ß‡¡Á¥‡≈◊Õ¥¢“«™π‘¥

‚¡‚π´—¬∑å·≈–≈‘¡‚ø´—¬∑å∑’Ëæ∫„π°√–· ‡≈◊Õ¥„π ÿπ—¢

∑’ËªÉ«¬‡ªìπ‚√§‰¢âÀ—¥ ÿπ—¢

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È ‡æ◊ËÕ∑¥ Õ∫

°“√„™â‡∑§π‘§ RT-PCR ‡ªìπ«‘∏’°“√«‘π‘®©—¬‚√§‰¢âÀ—¥

 ÿπ—¢„π —µ«åªÉ«¬·≈–µ“¬‚¥¬„™âµ—«Õ¬à“ß®“°™‘Èπ‡π◊ÈÕ ¥

‡æ◊ËÕ»÷°…“∂÷ßª√–‚¬™πå ª√– ‘∑∏‘¿“æ ·≈–§«“¡·¡àπ¬”

‚¥¬∑”°“√‡ª√’¬∫‡∑’¬∫º≈°—∫«‘∏’°“√µ√«®∑“ß®ÿ≈æ¬“∏‘

«‘∑¬“·≈–Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’

«— ¥ÿ·≈–«‘∏’°“√

 —µ«å

§—¥‡≈◊Õ° ÿπ—¢∑’Ë· ¥ßÕ“°“√ªÉ«¬ ·≈–«‘π‘®©—¬

Õ“°“√∑“ß§≈‘π‘°«à“ªÉ«¬‡ªìπ‚√§‰¢âÀ—¥ ÿπ—¢®”π«π 20 µ—«

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

‚¥¬ ÿπ—¢∑’Ë»÷°…“∑ÿ°µ—«· ¥ßÕ“°“√ªÉ«¬ Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß

À√◊Õ∑—ÈßÀ¡¥ ∑“ß√–∫∫∑“ß‡¥‘πÀ“¬„® ‡™àπ ‰Õ ÀÕ∫

À“¬„®≈”∫“° ¡’πÈ”¡Ÿ°¢âπ √–∫∫∑“ß‡¥‘πÕ“À“√ ‡™àπ

Õ“‡®’¬π ∑âÕß‡ ’¬ ·≈–√–∫∫ª√– “∑ ‡™àπ ¡’Õ“°“√™—°

‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ª√–«—µ‘ ‡æ» æ—π∏ÿå Õ“¬ÿ ª√–«—µ‘«—§´’π

Õ“°“√∑“ß§≈‘π‘°¢Õß ÿπ—¢∑ÿ°µ—«

æ¬“∏‘«‘∑¬“

™—π Ÿµ√´“° ÿπ—¢®”π«π 20 µ—« ∫—π∑÷°√Õ¬‚√§

∑“ß¡Àæ¬“∏‘«‘∑¬“ ·≈–®ÿ≈æ¬“∏‘«‘∑¬“ ‚¥¬‡°Á∫µ—«Õ¬à“ß

™‘Èπ‡π◊ÈÕ ‡™àπ ªÕ¥ °√–‡æ“–Õ“À“√ ≈”‰ â‡≈Á° ≈”‰ â„À≠à

µ—∫ ¡â“¡ ‰µ °√–‡æ“–ªí  “«–  ¡Õß·≈–‰¢ —πÀ≈—ß

µàÕ¡πÈ”‡À≈◊Õß∑’ËÀ≈Õ¥≈¡ (tracheo-bronchial lymph

nodes) ‚¥¬·∫àß∫“ß à«π‰ªµ√«®∑“ß RT-PCR ·≈–

 à«πÕ◊Ëπ‡°Á∫„ππÈ”¬“ 10% buffered formalin ºà“π

°√–∫«π°“√∑“ßŒ‘ ‚µ«‘∑¬“·≈–π”¡“µ—¥∑’Ë§«“¡Àπ“ 4

‰¡§√Õπ ¬âÕ¡¥â«¬ ’ hematoxylin & eosin (H&E) ·≈–

luxol fast blue  ”À√—∫‡π◊ÈÕ‡¬◊ËÕ ¡Õß·≈–‰¢ —πÀ≈—ß π”

‰ª»÷°…“√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå

· ß «à“ß

Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’

‚¥¬«‘∏’ Streptavidin-biotin complex method

(SAB kit, Histofine, Nichirei, Tokyo, Japan) ‚¥¬„™â

primary antibody ™π‘¥ rabbit polyclonal antibody

against CDV strain Onderstepoort (Advanced

Technology Lab, Oita, Japan) ∑’Ë§«“¡‡¢â¡¢âπ 1:300

π”¡“∑”ªØ‘°‘√‘¬“°—∫ secondary goat anti-rabbit IgG

antibody ·≈– sterptavidin-biotin complex kit ∑”„Àâ

‡°‘¥ ’¥â«¬ 0.05% DAB (3,3'-diamino benzidine

tetrahydrochloride, Sigma, St. Louis, USA) ¬âÕ¡∑—∫
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¥â«¬ ’ Mayer's hematoxylin µ√«®º≈¿“¬„µâ°≈âÕß

®ÿ≈∑√√»πå· ß «à“ß (Palmer et al., 1990)

ªØ‘°‘√‘¬“≈Ÿ°‚ à́‚æ≈‘‡¡Õ‡√  (RT-PCR)

„π°“√∑¥≈Õß§√—Èßπ’È‚¥¬„™â Oligonucleotide

primers ®”π«π 2 §Ÿà §◊Õ P1 (forward 5' TAGAC-

GACCCTGATGTAAGC 3', reverse 5' CTAAATTC-

TCCGACCACACG 3') ·≈– P2 (forward 5' -3', reverse

5' ACTGATGCAAGCCTGGTCTTGA 3') ‡ªìπ primer

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

‚Õ‚ª√µ’π¬’π (NP gene specific primer) ¢Õß‡™◊ÈÕ

‰«√— ‰¢âÀ—¥ ÿπ—¢ ‡ µ√π Onderstepoort (Shin et al.,

1995) µ—«§«∫§ÿ¡∫«° §◊Õ Vero cell ∑’Ë„ à‡™◊ÈÕ‰¢âÀ—¥

 ÿπ—¢‡ µ√π Onderstepoort ª√‘¡“≥ 4x103 TCID
50

·≈–µ—«§«∫§ÿ¡≈∫ §◊Õ Vero cell ·≈–πÈ”°≈—Ëπ ¢—ÈπµÕπ

RT-PCR ·∫àß‡ªìπ 3 ¢—ÈπµÕπ¬àÕ¬ ¥—ßµàÕ‰ªπ’È

1. °“√ °—¥ RNA ®“°™‘Èπ‡π◊ÈÕ ¥ ‚¥¬«‘∏’ acid

guan id i um- t h i o cyana t e - pheno l - ch l o ro fo rm

(Chomczynski and Sacchi, 1987) π”™‘Èπ‡π◊ÈÕ ¥¡“

∫¥·≈–º ¡„π phosphate buffer saline (PBS) 300

‰¡‚§√≈‘µ√ (µl.) ‡µ‘¡ lysis buffer (0.7% 2-Mercap-

toethanol, Chaos buffer, 10X Phenol extraction buffer)

®”π«π 450 µl. π”‰ª incubate ∑’ËÕÿ≥À¿Ÿ¡‘ 650´ π“π

30 π“∑’ ‡µ‘¡ “√≈–≈“¬¢Õß chloroform ·≈– isoamyl

alcohol ª√‘¡“≥ 250 µl. ·≈–π” à«πµ–°Õπ RNA

¡“≈–≈“¬¥â«¬πÈ”°≈—Ëπ 5 µl.

2. °“√ —ß‡§√“–Àå cDNA  (Shin et al., 1995)

 “√≈–≈“¬¢Õß RNA ®”π«π 5 µl. ®“°¢—ÈπµÕπ 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 ¡ (ª√‘¡“≥µàÕÀπ÷Ëßµ—«Õ¬à“ß)

πÈ”°≈—Ëπ 6 µl. 10 mM deoxynucleotide triphosphate

mixture (dNTP mix) (Pharmacia LKB, Uppsala,

Sweden) 1 µl. 10 mM dithiothreitol (DTT) 2 µl.

40,000 units/ml. of RNase inhibitor (Toyobo Bio.,

Tokyo, Japan) 1 µl. 200 U/µl. of M-MLV reverse

transcriptase (Gibco BRL, New York, USA) 1 µl.

5X buffer (250 mM Tris-HCl (pH 8.3), 375 mM

KCl, 15 mM MgCl
2
) 4 µl. º ¡ “√µà“ßÊ„Àâ‡¢â“°—π

·∫àß à«πº ¡∑’Ë‰¥âª√‘¡“≥ 15 µl.µàÕÀ≈Õ¥ ‡µ‘¡ “√

≈–≈“¬ RNA ®”π«π 5 µl. π”‡¢â“‡§√◊ËÕß PCR Õ—µ‚π¡—µ‘

(Gene Amp PCR System 2400; Perkin Elmer Inc.,

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

‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß µàÕ¡“Õÿ≥À¿Ÿ¡‘ 950´ π“π 5 π“∑’

·≈– ÿ¥∑â“¬ ∑’ËÕÿ≥À¿Ÿ¡‘ 40´

3. °“√‡æ‘Ë¡ª√‘¡“≥ DNA ¥â«¬«‘∏’ PCR (Shin

et al., 1995) ‡µ√’¬¡ PCR master mix (ª√‘¡“≥µàÕÀπ÷Ëß

µ—«Õ¬à“ß πÈ”°≈—Ëπ 28.75 µl. 2.5 mmol. dNTPs mix 5

µl. 25 mmol. MgCl
2
 4.5 µl. 10X Taq buffer (Boeh-

ringer Mannheim, East Sussex, UK) 0.5µl. Taq DNA

Polymerase (Promega Corp., Madison, USA) 0.25

µl. 50 pmol./µl. forward primer 0.5 µl. 50 pmol./µl.

reverse primer 0.5 µl.) º ¡„Àâ‡¢â“°—π„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 ¡’ 3 Õÿ≥À¿Ÿ¡‘

 ”À√—∫ 3 ¢—ÈπµÕπ¢ÕßªØ‘°‘√‘¬“ PCR §◊Õ Õÿ≥À¿Ÿ¡‘ 940´

π“π 1 π“∑’  ”À√—∫ DNA template denaturation

Õÿ≥À¿Ÿ¡‘ 600´ π“π 2 π“∑’  ”À√—∫ primer annealing

·≈–Õÿ≥À¿Ÿ¡‘ 720´ π“π 3 π“∑’  ”À√—∫ primer exten-

sion ®”π«π√Õ∫¢ÕßªØ‘°‘√‘¬“ 30 √Õ∫  ™à«ß∑’Ë 3 ∑’Ë

Õÿ≥À¿Ÿ¡‘ 740´ π“π 7 π“∑’

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

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

Mupid electrophoresis (Cosmo Bio, Tokyo, Japan)

‚¥¬„™â‰ø¢π“¥ 100 ‚«≈µå ‡ªìπ‡«≈“ª√–¡“≥ 20-30

π“∑’ ¬âÕ¡ ’‚¥¬„™â 10% ethidium bromide µ√«®¥Ÿ·∂∫

(band) ¢π“¥¢Õß DNA ¥â«¬· ßÕÿ≈µ√â“‰«‚Õ‡≈µ ·≈–

∫—π∑÷°¿“æ
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º≈

 ÿπ—¢∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È®”π«π 20 µ—« æ∫

Õ“°“√∑“ß§≈‘π‘°∑’Ë· ¥ßÕÕ°„π·µà≈–√–∫∫ ¥—ßπ’È √–∫∫

ª√– “∑ ‡™àπ Õ“°“√™—° 55% (11/20) Õ“°“√∑“ß√–∫∫

∑“ß‡¥‘πÀ“¬„® ‡™àπ ‰Õ ÀÕ∫ ¡’πÈ”¡Ÿ°¢âπ 35% (7/20)

Õ“°“√∑“ß√–∫∫∑“ß‡¥‘πÕ“À“√ ‡™àπ ∑âÕß‡ ’¬ Õ“‡®’¬π

35% (7/20) ·≈–¡’‰¢â Ÿß 60% (12/20) (µ“√“ß∑’Ë 1)

º≈°“√™—π Ÿµ√∑“ßæ¬“∏‘«‘∑¬“ (µ“√“ß∑’Ë 2)

 “¡“√∂«‘π‘®©—¬«à“ ÿπ—¢ªÉ«¬·≈–‡ ’¬™’«‘µ®“°‚√§‰¢âÀ—¥

 ÿπ—¢ 70% (14/20) √–∫∫ª√– “∑æ∫«à“ à«π„À≠à¡’

°“√Õ—°‡ ∫¢Õß ¡Õß ‡¬◊ËÕÀÿâ¡ ¡Õß·≈–‰¢ —πÀ≈—ß·∫∫

‰¡à¡’ÀπÕß (non-suppurative meningoencephalomyelitis)

50% (10/20) µ√«®æ∫ inclusion bodies (IB) „π‡´≈≈å

ª√– “∑ (neuron) ·≈–‡´≈≈å§È”®ÿπ (glial cell) 50%

(10/20) (√Ÿª∑’Ë 1, 2, 3 ·≈– 4) √–∫∫∑“ß‡¥‘πÀ“¬„®

 à«π„À≠àæ∫ªÕ¥Õ—°‡ ∫·∫∫ interstitial pneumonia

45% (9/20), suppurative bronchopneumonia 25% (5/

20) ·≈–æ∫ IB ∑’Ë‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥≈¡·≈–ºπ—ß∂ÿß≈¡ΩÕ¬

40% (8/20) √–∫∫∑“ß‡¥‘πÕ“À“√æ∫°“√Õ—°‡ ∫∑’Ë

∫√‘‡«≥°√–‡æ“–Õ“À“√·≈–≈”‰ â·∫∫¡’‡¡◊Õ° (catarrhal

gastroenteritis) 15% (3/20) ·≈–¡’°“√Õ—°‡ ∫·∫∫‡π◊ÈÕ

µ“¬ (necrotizing gastroenteritis) 20% (4/20) πÕ°®“°

π’È∑’ËÕ«—¬«–Õ◊ËπÊ ‡™àπ ¡â“¡ æ∫≈—°…≥–¢Õß lymphoid

depletion À√◊Õ≈—°…≥– follicular necrosis 35% (7/

20) æ∫°“√Õ—°‡ ∫∑’ËµàÕ¡πÈ”‡À≈◊Õß∫√‘‡«≥∑“ß‡¥‘πÕ“À“√

·≈–ªÕ¥ 15% (3/20) ®“°µ“√“ß∑’Ë 3 æ∫«à“  “¡“√∂

µ√«®À“ IB ‰¥â∑’ËÕ«—¬«–µ“¡√–∫∫µà“ßÊ ¥—ßπ’È √–∫∫

ª√– “∑ à«π°≈“ß 50% (10/20) √–∫∫À“¬„® 40%

(8/20) √–∫∫∑“ß‡¥‘πÕ“À“√ 24% (4/17) Õ«—¬«–Õ◊ËπÊ

33% (6/18)

º≈∑“ßÕ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ (µ“√“ß∑’Ë 3) ·≈–

æ∫«à“ “¡“√∂µ√«®æ∫ IB ‰¥â¡“°°«à“°“√µ√«®·∫∫

®ÿ≈æ¬“∏‘«‘∑¬“∑—Ë«‰ª ‚¥¬µ√«®æ∫„π√–∫∫ª√– “∑

 à«π°≈“ß √–∫∫∑“ß‡¥‘πÀ“¬„® √–∫∫∑“ß‡¥‘πÕ“À“√

·≈–Õ«—¬«– à«πÕ◊ËπÊ ‰¥â 85%, 58%, 40%, ·≈– 38%

µ“¡≈”¥—∫ ‚¥¬ à«π„À≠àæ∫·Õπµ‘‡®π¢Õß‰«√— µ“¡‡´≈≈å

‡¬◊ËÕ∫ÿ ‡™àπ √–∫∫∑“ß‡¥‘πÀ“¬„®æ∫∑—Èß¿“¬„ππ‘«‡§≈’¬ 

·≈–/À√◊Õ‰´‚µæ≈“ ¡¢Õß‡´≈≈å alveolar epithelium,

bronchial epithelium ·≈– alveolar macrophage (√Ÿª∑’Ë

5 ·≈– 6) √–∫∫ª√– “∑æ∫∑—Èß¿“¬„ππ‘«‡§≈’¬ ·≈–

‰´‚µæ≈“ ¡¢Õß‡´≈≈åª√– “∑ (neuron) ·≈–‡´≈≈å§È”®ÿπ

(glial cell, microglia ·≈– astrocytes) ·≈–∫√‘‡«≥‡ âπ

„¬¢Õß‡´≈≈åª√– “∑ „π√–∫∫∑“ß‡¥‘πÕ“À“√æ∫∑—Èß¿“¬

„ππ‘«‡§≈’¬ ·≈–‰´‚µæ≈“ ¡¢Õß‡´≈≈å‡¬◊ËÕ∫ÿº‘«∑“ß

‡¥‘πÕ“À“√·≈–∑’ËÕ«—¬«–Õ◊Ëπ ‡™àπ ¡â“¡æ∫°√–®“¬Õ¬Ÿà„π

lymphoid cells ∑’Ë∫√‘‡«≥ à«π¢Õß white pulp (√Ÿª∑’Ë 7

·≈– 8)

º≈∑“ßªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√  (µ“√“ß∑’Ë 3)

æ∫«à“„Àâº≈∫«°„π‡π◊ÈÕ‡¬◊ËÕ¢Õß√–∫∫ª√– “∑ à«π°≈“ß

√–∫∫∑“ß‡¥‘πÀ“¬„® √–∫∫∑“ß‡¥‘πÕ“À“√ ·≈–Õ«—¬«–

Õ◊ËπÊ ‰¥â 100%, 83%, 75% ·≈– 80% µ“¡≈”¥—∫

(√Ÿª∑’Ë 9)

º≈¢Õß RT-PCR ¡’§«“¡ Õ¥§≈âÕß°—∫º≈∑“ß

®ÿ≈æ¬“∏‘«‘∑¬“·≈–Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ (µ“√“ß∑’Ë 3) æ∫

«à“ 14 µ—«®“° 20 µ—« „Àâº≈∫«°°—∫∑—Èß 3 «‘∏’ πÕ°®“°

π’È¬—ß¡’º≈„π·µà≈–«‘∏’∑’Ë‰¡à Õ¥§≈âÕß°—π ‡™àπ „π ÿπ—¢µ—«

∑’Ë 5 «‘∏’®ÿ≈æ¬“∏‘«‘∑¬“µ√«®‰¡àæ∫ IB ·µàµ√«®æ∫‡™◊ÈÕ

‰¢âÀ—¥ ÿπ—¢‰¥â‚¥¬«‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’·≈– RT-PCR

„π ÿπ—¢µ—«∑’Ë 7 ∑’Ë√–∫∫∑“ß‡¥‘πÀ“¬„® «‘∏’®ÿ≈æ¬“∏‘

«‘∑¬“µ√«®‰¡àæ∫ IB ·≈–Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’µ√«®‰¡à

æ∫·Õπµ‘‡®π¢Õß‰«√—  ·µàµ√«®æ∫‡™◊ÈÕ¥â«¬«‘∏’ RT-PCR

„π ÿπ—¢µ—«∑’Ë 9 ∑’Ë√–∫∫∑“ß‡¥‘πÀ“¬„® «‘∏’ RT-PCR µ√«®

‰¡àæ∫‡™◊ÈÕ·µàµ√«®æ∫¥â«¬«‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ „π

 ÿπ—¢µ—«∑’Ë 20 ∑’Ë√–∫∫ª√– “∑ à«π°≈“ß «‘∏’Õ‘¡¡Ÿπ‚π

Œ‘ ‚µ‡§¡’µ√«®‰¡àæ∫·Õπµ‘‡®π¢Õß‰«√—  ·µàµ√«®æ∫ IB

‰¥â®“°«‘∏’∑“ß®ÿ≈æ¬“∏‘«‘∑¬“·≈–„Àâº≈∫«°‚¥¬«‘∏’ RT-

PCR „π ÿπ—¢µ—«∑’Ë 16 ¡’‡æ’¬ß RT-PCR ‡∑à“π—Èπ∑’Ëµ√«®

æ∫‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢
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√Ÿª∑’Ë 2 √Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß‰¢ —πÀ≈—ß non-suppurative granulomatous

myelitis with demyelination (HE, bar = 25 µm)

√Ÿª∑’Ë 1 √Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß°â“π ¡Õß non-suppurative encephalitis with

perivascular cuffing, demyelination, intranuclear IB (≈Ÿ°»√‡≈Á°) (HE, bar=20 µm)
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√Ÿª∑’Ë 4 · ¥ß·Õπµ‘‡®π¢Õß‰«√— ‰¢âÀ—¥ ÿπ—¢¿“¬„ππ‘«‡§≈’¬ ·≈–‰´‚µæ≈“ ´¡ ¢Õß

neuron (≈Ÿ°»√) ∑’Ë cerebellum (IHC, bar = 40 µm)

√Ÿª∑’Ë 3 · ¥ß·Õπµ‘‡®π¢Õß‰«√— ‰¢âÀ—¥ ÿπ—¢¿“¬„ππ‘«‡§≈’¬  ‰´‚µæ≈“ ´¡ ·≈–

‡ âπ„¬ª√– “∑¢Õß glial cells (≈Ÿ°»√) „π cerebellum (IHC, bar = 40 µm)
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√Ÿª∑’Ë 6 · ¥ß·Õπµ‘‡®π¢Õß‰«√— „π‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥≈¡ΩÕ¬¿“¬„πªÕ¥ (≈Ÿ°»√)

(IHC, bar = 25 µm)

√Ÿª∑’Ë 5 √Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßªÕ¥ · ¥ßÕ‘π§≈Ÿ™—Ëπ∫Õ¥’¿“¬„π‡´≈≈å‡¬◊ËÕ∫ÿ

À≈Õ¥≈¡ΩÕ¬ (≈Ÿ°»√) (HE, bar = 20 µm)
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√Ÿª∑’Ë 8 · ¥ß·Õπµ‘‡®π¢Õß‰«√— „π‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß°√–‡æ“–ªí  “«–

(IHC, bar = 20 µm)

√Ÿª∑’Ë 7 √Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘ · ¥ßÕ‘π§≈Ÿ™—Ëπ∫Õ¥’ ¿“¬„π‰´‚µæ≈“ ´¡¢Õß‡´≈≈å

‡¬◊ËÕ∫ÿ°√–‡æ“–ªí  “«– (≈Ÿ°»√) (HB, bar = 10 µm)
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√Ÿª∑’Ë 9A   · ¥ßµ—«Õ¬à“ßº≈°“√µ√«®À“ à«ππ‘«§≈’‚Õ·§ª ‘¥‚ª√µ’π¬’π‚¥¬«‘∏’ RT-PCR ‚¥¬„™â
primer P1 ®“°™‘Èπ‡π◊ÈÕ ¥¢Õß ÿπ—¢À¡“¬‡≈¢ 12

(M: 100 bp DNA ladder marker, Lane 1: positive control (CDV-infected vero cells), Lane 2: negative

control (πÈ”°≈—Ëπ) Lane 3: cerebrum, Lane 4: cerebellum, Lane 5: spinal cord, Lane 6: lung, Lane 7:

tracheobronchial lymph node, Lane 8: stomach, Lane 9: spleen, Lane 10: urinary bladder)

(M: 100 bp DNA ladder marker, Lane 1: positive control (CDV-infected vero cells), Lane 2: cerebrum,

Lane 3: cerebellum, Lane 4: spinal cord, Lane 5: lung, Lane 6: negative control (πÈ”°≈—Ëπ),

Lane 7: tracheobronchial lymph node, Lane 8: stomach, Lane 9: spleen, Lane 10: urinary bladder,

Lane 11: mesenteric lymph node)

√Ÿª∑’Ë 9B  · ¥ßµ—«Õ¬à“ßº≈°“√µ√«®À“ à«ππ‘«§≈’‚Õ·§ª ‘¥‚ª√µ’π¬’π‚¥¬«‘∏’ RT-PCR ‚¥¬„™â
primer P2 ®“°™‘Èπ‡π◊ÈÕ ¥¢Õß ÿπ—¢À¡“¬‡≈¢ 12
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√Õ¬‚√§∑’Ëæ∫ à«π„À≠à¡’§«“¡ Õ¥§≈âÕß°—∫

√Õ¬‚√§‰¢âÀ—¥ ÿπ—¢ ‡™àπ  ¡ÕßÕ—°‡ ∫·∫∫‰¡à¡’ÀπÕß

demyelination ∫“ß√“¬µ√«®æ∫ IB · ¥ß„Àâ‡ÀÁπ«à“

‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢‰¥â°√–®“¬‰ª Ÿà ¡Õß ÷́Ëß®–æ∫≈—°…≥–

lymphocytic perivascular cuffing ∑’Ë‡¬◊ËÕÀÿâ¡ ¡Õß·≈–

‡π◊ÈÕ ¡Õß gliosis ·≈– demyelination °“√∑’Ë‡™◊ÈÕ‰«√— 

ºà“π‰ª¬—ß ¡Õß‰¥â‡π◊ËÕß®“°‡™◊ÈÕ‰«√— ∑’ËÕ¬Ÿà‡ªìπÕ‘ √–„π

°√–· ‡≈◊Õ¥ºà“π∑“ß endothelial cells „π ¡Õß À√◊Õ

®“°°“√°√–®“¬µ—«¢Õß‚¡‚ππ‘«‡§≈’¬√å‡´≈≈å∑’Ë¡’‡™◊ÈÕ‰¢â

À—¥ ÿπ—¢‡¢â“ ¡Õß∑“ß blood-brain barrier (Krakowka

et al., 1980; Jubb et al., 1993)  ÿπ—¢ 12 µ—«æ∫√Õ¬

‚√§∑’Ë· ¥ß∂÷ß√–¬–∑â“¬¢Õß‚√§ §◊Õ æ∫°“√Õ—°‡ ∫·≈–

demyelination ¢Õß√–∫∫ª√– “∑ à«π°≈“ß (Bernard

et al., 1993) „π√–∫∫∑“ß‡¥‘πÕ“À“√·≈–∑“ß‡¥‘πÀ“¬„®

æ∫¡’°“√°√–®“¬¢Õß‡™◊ÈÕ‰«√— ‡¢â“‰ª„π‡´≈≈å‡¬◊ËÕ∫ÿ ®÷ß¡’

º≈∑”„Àâ‡°‘¥°“√Õ—°‡ ∫¢÷Èπ°—∫Õ«—¬«–π—ÈπÊ ·≈–µ√«®

æ∫Õ‘π§≈Ÿ™—Ëπ∫Õ¥’‰¥âßà“¬ (Jubb et al., 1993; Nelson

and Guillermo, 1998)

º≈∑“ßÕ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ Õ¥§≈âÕß°—∫º≈∑“ß

®ÿ≈æ¬“∏‘«‘∑¬“‚¥¬æ∫ª√–¡“≥ 80% ¢Õß®”π«πµ—«Õ¬à“ß

‡™àπ √Õ¬‚√§ follicular necrosis ¢Õß¡â“¡√à«¡°—∫°“√

µ√«®æ∫ IB „π‡´≈≈å lymphocyte  Õ¥§≈âÕß°—∫√“¬ß“π

°“√µ√«®æ∫·Õπµ‘‡®π¢Õß‰«√— ‚¥¬‡©æ“–„π T-cell

lymphocyte (Iwatsuki et al., 1995) „π√–∫∫ª√– “∑

 à«π°≈“ß ·Õπµ‘‡®π¢Õß‰«√— ∑’Ëµ√«®æ∫®–°√–®“¬Õ¬Ÿà

µ“¡‡´≈≈åª√– “∑·≈–‡´≈≈å§È”®ÿπ · ¥ß„Àâ‡ÀÁπ∂÷ß°“√

°√–®“¬¢Õß‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢‰ª¬—ß‡´≈≈å‡ªÑ“À¡“¬„π ¡Õß

‚¥¬∑’Ë‡´≈≈å¥—ß°≈à“«π—Èπ‡ªìπ‡´≈≈å‡ªÑ“À¡“¬ ”À√—∫°“√

‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ‰«√—  (Zurbriggen and Vandevelde,

1983) ́ ÷Ëß‡√‘Ë¡æ∫‰¥â„π√–À«à“ß«—π∑’Ë 6-9 ¢Õß°“√µ‘¥‡™◊ÈÕ

(Appel, 1987; Nelson and Guillermo, 1998)

º≈ RT-PCR æ∫«à“  ÿπ—¢ 14 µ—«¡’°“√µ‘¥‡™◊ÈÕ

‰¢âÀ—¥ ÿπ—¢ “¡“√∂∑”°“√«‘π‘®©—¬‰¥â®“°«‘∏’®ÿ≈æ¬“∏‘«‘∑¬“

Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ ·≈– RT-PCR ·≈–¡’®”π«π 5 µ—«

∂Ÿ°«‘π‘®©—¬«à“¡’°“√µ‘¥‡™◊ÈÕ®“°«‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’

·≈– RT-PCR º≈«‘π‘®©—¬„π∫“ß√“¬„Àâº≈‰¡à Õ¥§≈âÕß

°—π ‡™àπ „π ÿπ—¢µ—«∑’Ë 5 ∑’Ë√–∫∫ª√– “∑ à«π°≈“ß «‘∏’

∑“ß®ÿ≈æ¬“∏‘«‘∑¬“µ√«®‰¡àæ∫ IB ·µàµ√«®æ∫‚¥¬«‘∏’

Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ ·≈– «‘∏’ RT-PCR „π ÿπ—¢µ—«∑’Ë 7

 ¡ÕßÕ—°‡ ∫·∫∫‰¡à¡’ÀπÕß ·≈– “¡“√∂µ√«®æ∫‡™◊ÈÕ

‰¢âÀ—¥ ÿπ—¢¥â«¬«‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’·≈– RT-PCR

· ¥ß∂÷ß ÿπ—¢µ—«π’È¡’°“√µ‘¥‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢∑’Ë ¡Õß·≈–

ªÉ«¬‡ªìπ‚√§‰¢âÀ—¥ ÿπ—¢‡æ’¬ß·µàµ√«®‰¡àæ∫ IB ·≈–

·Õπµ‘‡®π¢Õß‰«√— ∑’ËªÕ¥ ÷́ËßÕ“®‡ªìπº≈¡“®“° “¬

æ—π∏ÿå‰«√— ·≈–§«“¡µâ“π∑“π°“√µ‘¥‡™◊ÈÕ¢Õß‡´≈≈å‡ªÑ“

À¡“¬ (Cornwell, 1991) À√◊ÕÕ“®¡’‡™◊ÈÕ„πª√‘¡“≥∑’ËπâÕ¬

®÷ß “¡“√∂µ√«®æ∫¥â«¬«‘∏’ RT-PCR ‡∑à“π—Èπ „π ÿπ—¢µ—«∑’Ë

9 æ∫°“√Õ—°‡ ∫¢Õß ¡Õß·∫∫‰¡à¡’ÀπÕß ·≈–µ√«®æ∫

‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢¥â«¬«‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’·≈– RT-PCR

· ¥ß∂÷ß ÿπ—¢µ—«π’È¡’°“√µ‘¥‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢ ·µà°“√∑’Ë‰¡à

 “¡“√∂µ√«®æ∫‡™◊ÈÕ∑’ËªÕ¥¥â«¬«‘∏’ RT-PCR π—Èπ Õ“®‡ªìπ

‡æ√“–∫√‘‡«≥∑’Ë‡°Á∫µ—«Õ¬à“ß‰¡àµ√ß°—∫®ÿ¥∑’Ë‡°‘¥√Õ¬‚√§

¥—ßπ—Èπ°“√µ√«®¥â«¬«‘∏’ RT-PCR µ—«Õ¬à“ß∑’Ë‡°Á∫¡“µ√«®

§«√¡’ª√‘¡“≥¡“°æÕ ·≈–§«√‡°Á∫∫√‘‡«≥∑’Ëæ∫√Õ¬‚√§

™—¥‡®π (Hass et al., 1991)

RT-PCR „Àâº≈∫«°„πÕ«—¬«–Õ◊ËπÊ ‡™àπ ªÕ¥ ‡¬◊ËÕ

∫ÿ∑“ß‡¥‘πÕ“À“√ ÷́Ëß· ¥ß„Àâ‡ÀÁπ«à“ ÿπ—¢µ—«π’È¡’°“√µ‘¥

‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢®√‘ß  à«π°“√∑’Ë‰¡àæ∫‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢∑’ËªÕ¥

¥â«¬«‘∏’µ√«®∑“ßÕ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ ‡π◊ËÕß®“°«‘∏’¥—ß°≈à“«

Õ“®„Àâº≈≈∫≈«ß‰¥â ‚¥¬‡©æ“–„π√“¬∑’Ë‡ªìπ‚√§·∫∫

°÷Ëß‡©’¬∫æ≈—πÀ√◊Õ·∫∫‡√◊ÈÕ√—ß (Shin et al., 1995)

 √ÿª‰¥â«à“ «‘∏’ RT-PCR „Àâº≈∫«°„π —¥ à«π

∑’Ë Ÿß°«à“Õ’° 2 «‘∏’ (µ“√“ß∑’Ë 3) ÷́Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß

ª√– ‘∑∏‘¿“æ¢Õß«‘∏’ RT-PCR ∑’Ë “¡“√∂µ√«®æ∫‡™◊ÈÕ

‰«√— „πª√‘¡“≥πâÕ¬∑’Ë√–¥—∫§«“¡§«“¡‡¢â¡¢âπÕ¬à“ßπâÕ¬

4x103 TCID
50
  °“√µ√«®‰¢âÀ—¥ ÿπ—¢‚¥¬«‘∏’ RT-PCR

§«√‡°Á∫µ—«Õ¬à“ß„Àâ¡’§«“¡ —¡æ—π∏å°—∫√Õ¬‚√§ ª√‘¡“≥
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¡“°æÕ ·≈–À≈“¬µ”·Àπàß ‚¥¬‡©æ“–„π°√≥’∑’Ë —µ«å

ªÉ«¬„π√–¬–·√°À√◊Õ‡™◊ÈÕ‰¡à‰¥â‡¢â“ Ÿà√–∫∫ª√– “∑ πÕ°

®“°π—Èπ§«√µ√«®Õ«—¬«–Õ◊ËπÊ ∑’Ë‡ªìπÕ«—¬«–‡ªÑ“À¡“¬

¢Õß‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ‡™àπ ªÕ¥ °√–‡æ“–ªí  “«–

≈”‰ â ‡ªìπµâπ ‚¥¬‡©æ“–°“√µ√«® —µ«å∑’ËªÉ«¬„π√–¬–µâπ

(Hass et al., 1991)

 ”À√—∫°“√∑¥≈Õß§√—Èßπ’È‰¥âπ”‡∑§π‘§ RT-PCR

¡“«‘π‘®©—¬‚√§‰¢âÀ—¥ ÿπ—¢„π —µ«å∑’ËªÉ«¬·≈–µ“¬ ‡æ◊ËÕ

ª√–‚¬™πå„π°“√µ√«®«‘π‘®©—¬¬◊π¬—π√à«¡°—∫º≈∑“ß®ÿ≈

æ¬“∏‘«‘∑¬“ Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ ·≈–„™â‡ªìπæ◊Èπ∞“π„π

°“√æ—≤π“«‘∏’°“√µ√«®‰¥â®“° —µ«åµ‘¥‡™◊ÈÕ„π√–¬–µâπÊ

„π‡´≈≈åÕ◊ËπÊ¢Õß√à“ß°“¬ ‡™àπ °“√µ√«®®“°‡´≈≈å‡¡Á¥

‡≈◊Õ¥¢“«™π‘¥‚¡‚ππ‘«‡§≈’¬√å‡´≈≈å„π°√–· ‡≈◊Õ¥  ‘Ëß

§—¥À≈—Ëß À√◊ÕπÈ”‰¢ —πÀ≈—ß Õ—π®–‡ªìπª√–‚¬™πå∑”„Àâ

«‘π‘®©—¬‚√§‰¢âÀ—¥ ÿπ—¢‰¥â√«¥‡√Á«¢÷Èπ·≈–  “¡“√∂∑”

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

°‘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, Japan

™à«¬‡À≈◊Õ∑“ß¥â“π‡∑§π‘§ RT-PCR Õ.π. æ. ∑πß

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