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THE DETECTION OF CANINE DISTEMPER VIRUS BY A NESTED REVERSE
TRANSCRIPTASE-POLYMERASE CHAIN REACTION IN BLOOD SAMPLES

COLLECTED AFTER VACCINATION

The nested reverse transcriptase-polymerase chain reaction (nested RT-PCR) was used to study the

canine distemper virus (CDV) could be detected in blood samples collected after vaccination. Blood samples were

collected from 16 healthy puppies from 4 different litters on days 0, 3, 7, 10, 14, 17, 21, and 24, after vaccination

with an attenuated, canine distemper virus, combined vaccine(Nobivac® Puppy DP) and from 3 puppies used as

non-vaccinated controls. Vaccines were given subcutaneously either once on day 0 or two times on days 0 and 14,

starting at the age of 8 weeks. A total of 152 blood samples were collected. The results revealed CDV could be

detected in 2 vaccinated puppies (12.5%) by nested RT-PCR on days 7 and 10 after vaccination, but was not

detected in the other 14 puppies (87.5%) or in the non-vaccinated control puppies. CDV-specific antibody titers

were investigated before and after vaccination by a serum neutralization test (SN test). The CDV-specific antibody

titer of all puppies was undetectable before vaccination. The log
2 
(geometric mean titers) were 2.00±1.87, 5.91±2.51,

8.33±0.58  and 7.38±2.67 on days 10, 14, 21, and 24 respectively. This study indicated that CDV could be detected

by nested RT-PCR 7 and 10 days after vaccination in blood samples of vaccinated puppies that showed no

CDV-specific clinical signs.
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°“√µ√«®‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢„π°√–· ‡≈◊Õ¥‚¥¬«‘∏’‡π ‡µ¥√’‡«Õ√å ∑√“π §√‘ª‡µ -

‚æ≈‘‡¡Õ‡√ ‡™π√’·Õ§™—πÀ≈—ß®“°°“√©’¥«—§´’π

„π°“√»÷°…“√–¬–‡«≈“∑’Ë “¡“√∂µ√«®æ∫‰«√— ®“°°“√∑”«—§´’π‰¢âÀ—¥ ÿπ—¢ ¥â«¬«‘∏’ªØ‘°‘√‘¬“≈Ÿ°‚ à́‚æ≈‘‡¡Õ√å‡√ ·∫∫

‡π ‡µ¥√’‡«Õ√å ∑√“π §√‘ª‡µ -‚æ≈’‡¡Õ‡√ ‡™π√’·Õ§™—π (nested RT-PCR) ‚¥¬°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥„π≈Ÿ° ÿπ—¢Õ“¬ÿ 8  —ª¥“Àå ®”π«π

16 µ—« ®“° 4 §√Õ° √–¬–‡«≈“∑”°“√»÷°…“ 24 «—π ∑’Ë∑”°“√©’¥«—§´’πªÑÕß°—π‚√§‰¢âÀ—¥ ÿπ—¢ (Nobivac® 
Puppy DP; attenuated

canine distemper virus ‡©æ“–«—π∑’Ë 0 À√◊Õ „π«—π∑’Ë 0 ·≈– 14 ¢Õß°“√»÷°…“ ‚¥¬≈Ÿ° ÿπ—¢∑’Ë‰¡à‰¥â√—∫°“√©’¥«—§´’π®”π«π 3 µ—«

‡ªìπ°≈ÿà¡§«∫§ÿ¡ ‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥„π«—π∑’Ë 0, 3, 7, 10, 14, 17, 21 ·≈– 24  √«¡µ—«Õ¬à“ß∑’Ë‡°Á∫‡ªìπ®”π«π 152 µ—«Õ¬à“ß º≈°“√

»÷°…“æ∫«à“„π≈Ÿ° ÿπ—¢∑’Ë‰¥â√—∫«—§ ’́π®”π«π 14 „π 16 µ—« (87.5%) „Àâº≈≈∫„π«—π∑’Ë 3, 7, 10, 14, 17, 21 ·≈– 24 ·≈–µ√«®æ∫

‰«√—  2 „π 16 µ—« (12.5%) „π«—π∑’Ë 7 ·≈–«—π∑’Ë 10 µ“¡≈”¥—∫  à«π°≈ÿà¡§«∫§ÿ¡√«¡ 3 µ—« „Àâº≈≈∫µ≈Õ¥√–¬–‡«≈“„π°“√»÷°…“

°“√µ√«®À“√–¥—∫·Õπµ‘∫Õ¥’°àÕπ·≈–À≈—ß®“°°“√∑”«—§´’π ¥â«¬«‘∏’ serum neutralization test æ∫«à“ ≥ «—π∑’Ë≈Ÿ° ÿπ—¢‰¥â√—∫

«—§´’π§√—Èß·√° ‰¡àª√“°Ø«à“≈Ÿ° ÿπ—¢µ—«„¥∑’Ëµ√«®æ∫√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ·≈–≈Ÿ° ÿπ—¢∑’Ë‰¥â√—∫«—§´’π∑ÿ°µ—«¡’

°“√µÕ∫ πÕßµàÕ°“√©’¥«—§´’π¥—ß°≈à“« ‚¥¬„Àâ√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ (log
2
titer) ‡ªìπ 0, 2.00±1.87, 5.91±2.51,

8.33±0.58 ·≈– 7.38±2.67 „π«—π∑’Ë 0, 10, 14, 21, ·≈– 24 À≈—ß°“√©’¥«—§´’πµ“¡≈”¥—∫ °“√»÷°…“π’È √ÿª‰¥â«à“ “¡“√∂µ√«®æ∫

‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢®“°«—§´’π„πµ—«Õ¬à“ß‡≈◊Õ¥ ÿπ—¢‚¥¬‰¡à· ¥ßÕ“°“√ªÉ«¬¥â«¬«‘∏’¥—ß°≈à“«‰¥â®”°—¥ „π√–¬–‡«≈“‰¡à‡°‘π 10 «—π

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

∫∑π”

‚√§‰¢âÀ—¥ ÿπ—¢ (Canine distemper) ‡ªìπ‚√§µ‘¥‡™◊ÈÕ∑’Ë

¡’§«“¡√ÿπ·√ß‚√§Àπ÷Ëß  “‡Àµÿ‡°‘¥®“°‰«√— ‰¢âÀ—¥ ÿπ—¢®—¥

‡ªìπÕ“√å‡ÕÁπ‡Õ‰«√—  “¬‡¥’Ë¬« ®’π— ‚¡∫‘≈≈‘‰«√—  (Genus

Morbillivirus) ·ø¡‘≈’æ“√“¡‘°‚´«‘√‘¥’ (Family Paramyxoviridae)

´÷Ëß¡’§«“¡„°≈â™‘¥°—∫‚√§‰¢âÀ—¥ (measles) „π‰æ√‡¡∑ ·≈–

‚√§√‘π‡¥Õ√å‡ª  (Rinderpest) „πª»ÿ —µ«å

Lappin (2003) √“¬ß“π«à“‡¡◊ËÕ —µ«å‰¥â√—∫‡™◊ÈÕ‡¢â“‰ª„π

√à“ß°“¬ ‰«√— ®–‡æ‘Ë¡®”π«π∑’Ë‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊ÕßÀ≈—ß®“°∑’Ë —µ«å

À“¬„®‡Õ“‡™◊ÈÕ‡¢â“‰ª ‰«√— ®–∂Ÿ°‡°Á∫°‘π‚¥¬¡“‚§√ø“® ·≈–∂Ÿ°

æ“‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß∑Õπ ‘́≈ §ÕÀÕ¬ ·≈–µàÕ¡πÈ”‡À≈◊Õß

À≈Õ¥≈¡ªÕ¥ ‚¥¬ºà“π‰ªµ“¡∑“ß‡¥‘ππÈ”‡À≈◊Õß¿“¬„π 24 ™¡.

À≈—ß®“°π—Èπ‰«√— °Á‡√‘Ë¡‡æ‘Ë¡®”π«π ‡™◊ÈÕ‰«√— ®–‡¢â“‰ª¬—ß‡π◊ÈÕ

‡¬◊ËÕ¢Õß√–∫∫ª√– “∑ à«π°≈“ß ·≈–‡´≈≈å‡¬◊ËÕ∫ÿª√–¡“≥

8-14 «—πÀ≈—ß‰¥â√—∫‡™◊ÈÕ ‚√§‰¢âÀ—¥ ÿπ—¢¡—°‡°‘¥„π≈Ÿ° ÿπ—¢Õ“¬ÿ

3-6 ‡¥◊Õπ ·µà°Á‡°‘¥‰¥â„π ÿπ—¢∑ÿ°Õ“¬ÿ∑’Ë‰¡à¡’¿Ÿ¡‘§ÿâ¡ °“√‡æ‘Ë¡

®”π«π¢Õß‰«√— ®–¡’¡“°∑’Ë‡¬◊ËÕ∫ÿ¢Õß√–∫∫À“¬„® √–∫∫∑“ß

‡¥‘πÕ“À“√ ·≈–√–∫∫ ◊∫æ—π∏ÿå„π ÿπ—¢∑’Ë¡’¿Ÿ¡‘§ÿâ¡°—πµË” À√◊Õ

‰¡à¡’¿Ÿ¡‘§ÿâ¡°—π„π«—π∑’Ë 9-14 À≈—ß‰¥â√—∫‡™◊ÈÕ  à«π„π ÿπ—¢∑’Ë¡’

√–¥—∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë Ÿß®– “¡“√∂°”®—¥‰«√— ÕÕ°®“°√à“ß°“¬‰¥â

„π«—π∑’Ë 14 À≈—ß‰¥â√—∫‡™◊ÈÕ

° “√«‘π‘ ®©— ¬∑”‰¥â ‚¥¬¥Ÿ ® “°ª√–«— µ‘ ‚¥¬ ‡©æ“–

ª√–«—µ‘°“√ªÉ«¬ ·≈–°“√ —¡º—  —µ«åªÉ«¬µ—«Õ◊Ëπ °“√µ√«®

√à“ß°“¬∑—Ë«‰ª °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ‚¥¬§à“∑“ß‚≈À‘µ

«‘∑¬“¡—°æ∫«à“‡¡Á¥‡≈◊Õ¥¢“«Õ¬Ÿà„π√–¥—∫µË” (leukopenia)

·≈–‡°≈Á¥‡≈◊Õ¥µË”‡≈Á°πâÕ¬ (mild thrombocytopenia) °“√‡°‘¥

interstitial ·≈– alveolar pulmonary infiltrate (Lappin, 2003)

°“√„™â°“√µ√«®‡©æ“– ‡™àπ °“√µ√«®∑“ß´’√—Ë¡«‘∑¬“ ‚¥¬°“√

µ√«®À“·Õπµ‘∫Õ¥’ÈµàÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ‚¥¬«‘∏’ serum

neutralization À√◊Õ enzyme-linked immunosorbent assay

(ELISA) °“√µ√«®À“·Õπµ‘‡®π¢Õß‰«√— ‚¥¬µ√ß¥â«¬«‘∏’

Õ‘¡¡Ÿπ‡√◊Õß· ß (Fluorescent antibody test, FA) °“√µ√«®À“
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«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È §◊Õ ‡æ◊ËÕ»÷°…“À“

√–¬–‡«≈“∑’Ë‡À¡“– ¡„π°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥‡æ◊ËÕª√–°Õ∫°“√

«‘π‘®©—¬¥â«¬°“√µ√«®À“‰«√— ‚¥¬«‘∏’ Nested RT-PCR ®“°

™—Èπ‡¡Á¥‡≈◊Õ¥¢“«¿“¬À≈—ß°“√©’¥«—§´’π

«— ¥ÿ·≈–«‘∏’°“√

 ÿπ—¢

≈Ÿ° ÿπ—¢ 4 §√Õ° ®”π«π§√Õ°≈– 5, 7, 3 ·≈– 4

µ—«µ“¡≈”¥—∫ √«¡ 19 µ—« Õ“¬ÿª√–¡“≥ 8  —ª¥“Àå ‰¡à‡§¬‰¥â

√—∫°“√∑”«—§´’π„¥Ê¡“°àÕπ ·≈–‰¡à¡’ª√–«—µ‘°“√ªÉ«¬  ÿ¢¿“æ

·¢Áß·√ß „π·µà≈–§√Õ°∑’Ë∑”°“√»÷°…“®–¡’≈Ÿ° ÿπ—¢ 2 °≈ÿà¡

§◊Õ°≈ÿà¡∑’Ë‰¥â√—∫°“√©’¥«—§´’π‰¢âÀ—¥ ÿπ—¢√«¡ 16 µ—« ·≈–

°≈ÿà¡§«∫§ÿ¡´÷Ëß‰¡à‰¥â√—∫°“√©’¥«—§´’π®”π«π 3 µ—«

µ—«Õ¬à“ß‡≈◊Õ¥

∑”°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥„π«—π∑’Ë 0, 3, 7, 10, 14, 17,

21 ·≈– 24 (‚¥¬„π«—π∑’Ë 0 ·≈– 14 ∑”°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥

°àÕπ°“√©’¥«—§´’π) ®“° cephalic vein À√◊Õ saphenous vein

§√—Èß≈– 1.5 ¡≈./µ—« ‚¥¬¡’ “√°—π‡≈◊Õ¥·¢Áßµ—«‰¥â·°à‡Œªæ“√‘π

§«“¡‡¢â¡¢âπ 2,500 IU/¡≈. ª√‘¡“µ√ 20 ‰¡‚§√≈‘µ√/‡≈◊Õ¥

1 ¡≈. ‡°Á∫„πÕÿ≥À¿Ÿ¡‘ 4o´. ‰¡à‡°‘π 24 ™¡. ‡æ◊ËÕ√Õ∑”°“√·¬°

 à«πµ—«Õ¬à“ß‡¡Á¥‡≈◊Õ¥¢“«®“°™—Èπ buffy coat æ≈“ ¡“ ·≈–∑”

°“√µ√«®Õ◊ËπÊ µàÕ‰ª

«—§´’π ·≈–‚ª√·°√¡«—§´’π„π°≈ÿà¡°“√∑¥≈Õß

«—§´’π∑’Ë„™â„π°“√∑¥≈Õß §◊Õ Nobivac® Puppy DP

(Intervet, The Netherlands) ´÷Ëß‡ªìπ«—§´’πªÑÕß°—π‚√§‰¢âÀ—¥

 ÿπ—¢·≈–ªÑÕß°—π°“√‡°‘¥‚√§≈”‰ âÕ—°‡ ∫ ¡’ à«πª√–°Õ∫¢Õß

attenuated canine distemper virus (Oderstepoort strain): titer

≥105 TCID
50
/ml ·≈– attenuated canine parvovirus (C154

strain: CPV type2): titer ≥ 107 TCID
50
/ml) ∑”°“√©’¥

«—§´’π‡¢â“„µâº‘«Àπ—ß ‚¥¬„π ÿπ—¢ 2 §√Õ°·√° ∑”°“√©’¥

«—§´’π®”π«π 1 ‡¢Á¡„π«—π∑’Ë 0  à«π≈Ÿ° ÿπ—¢Õ’° 2 §√Õ°®–

‰¥â√—∫«—§´’π 2 ‡¢Á¡‚¥¬©’¥‡¢Á¡·√°„π«—π∑’Ë 0 ·≈–‡¢Á¡∑’Ë 2 „π

«—π∑’Ë 14 ¢Õß°“√»÷°…“

‡™◊ÈÕ‰«√— Õâ“ßÕ‘ß

‰«√— ‰¢âÀ—¥ ÿπ—¢ Oderstepoort strain ‡æ“–·¬°„π Vero

cell line ´÷Ëß‡æ“–‡≈’È¬ß„π minimum essential media; MEM

(Gibco BRL, USA ‡Õ◊ÈÕ‡øóôÕ‚¥¬ Dr.Ken Platt, Iowa State

University, Ames, IA.)

inclusion body ‡™àπ ®“°‡π◊ÈÕ‡¬◊ËÕªÕ¥ °√–‡æ“–ªí  “«–

µàÕ¡πÈ”‡À≈◊Õß °“√µ√«®πÈ”„π‰¢ —πÀ≈—ß (CSF) „π√“¬∑’Ë¡’

°“√µ‘¥‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢®–µ√«®æ∫ IgG „π CSF ´÷Ëßµ“¡

ª°µ‘°“√∑”«—§´’π‰¡à “¡“√∂µ√«®æ∫¿Ÿ¡‘§ÿâ¡°—π¥—ß°≈à“«‰¥â„π

CSF (Michael, 2003)  ªí®®ÿ∫—π‰¥â¡’°“√π”‡∑§π‘§ polymerase

chain reaction (PCR) ÷́Ëß„™â„π°“√µ√«®À“ “√æ—π∏ÿ°√√¡

¢Õß‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢ ÷́Ëß«‘∏’π’È‡ªìπ«‘∏’∑’Ë®”‡æ“– ¡’§«“¡‰« Ÿß

·≈–‡ªìπ«‘∏’°“√∑’Ë “¡“√∂∑√“∫º≈‰¥â√«¥‡√Á« (Shin et al., 1995)

„π à«π¢Õß°“√ªÑÕß°—π·≈–§«∫§ÿ¡∑”‰¥â‚¥¬·¬° ÿπ—¢∑’ËªÉ«¬

ÕÕ°®“° ÿπ—¢µ—«Õ◊Ëπ „Àâ≈Ÿ° ÿπ—¢‰¥â√—∫¿Ÿ¡‘§ÿâ¡°—π®“°·¡à ÿπ—¢´÷Ëß

®–Õ¬Ÿà‰¥âπ“π 9-12  —ª¥“Àå ·µà¿Ÿ¡‘§ÿâ¡°—π®“°·¡à ÿπ—¢®–‡ªìπ

µ—«√∫°«π°“√∑”«—§ ’́π§√—Èß·√° „π≈Ÿ° ÿπ—¢∑’Ë¡’√–¥—∫¿Ÿ¡‘§ÿâ¡°—π

®“°·¡à Ÿßπ—Èπ ¡’°“√„™â«—§´’π measles ´÷Ëß¡’§ÿ≥ ¡∫—µ‘‡ªìπ

Heterotypic antigen °—∫‡™◊ÈÕ‰¢âÀ—¥ ÿπ—¢ ‚¥¬‡™◊ÈÕ measles ®–

‰¡à∂Ÿ°¿Ÿ¡‘§ÿâ¡°—π®“°·¡à∑”≈“¬  “¡“√∂°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π

µàÕ‚√§‰¢âÀ—¥ ÿπ—¢ ·≈–¬—ß§ßÕ¬Ÿà„π√–¬–‡«≈“Àπ÷ËßÀ≈—ß®“°

¿Ÿ¡‘§ÿâ¡°—π¢Õß·¡à≈¥≈ß ·≈–‡¡◊ËÕÀ≈—ß®“°π—Èπ ∑’Ë≈Ÿ° ÿπ—¢Õ“¬ÿ 12

 —ª¥“Àå®÷ß∑”°“√©’¥«—§´’πªÑÕß°—π‚√§‰¢âÀ—¥ ÿπ—¢ (Chalmer

and Baxandale, 1994) ´÷Ëß§«√¡’°“√∑”«—§ ’́πªÑÕß°—π‚√§‰¢â

À—¥ ÿπ—¢‡ªìπª√–®”∑ÿ°ªï ‚¥¬«—§´’π‰¢âÀ—¥ ÿπ—¢π—Èπ®–‡ªìπ

«—§´’π‡™◊ÈÕ‡ªìπ∑’Ë∑”„ÀâÕàÕπ°”≈—ß≈ß ´÷Ëßº≈‘µ®“°‡´≈≈å‰¢à‰°àøí°

À√◊Õ®“°‡´≈≈å‡æ“–‡≈’È¬ß¢Õß ÿπ—¢ ́ ÷Ëß«—§´’π∑’Ë∑”π—Èπ¡’À≈“¬ ‡µ√π

‡™àπ Onderstepoort strain, Rockborn strain, Synder Hill strain

‡ªìπµâπ ∑—Èßπ’È«—§´’π∑’Ë‰¥â®“°‡´≈≈å‡æ“–‡≈’È¬ß¢Õß ÿπ—¢‰¡à§«√

„™â„π≈Ÿ° ÿπ—¢∑’ËÕ“¬ÿµË”°«à“ 6  —ª¥“Àå ‡æ√“–¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ë

®–∑”„Àâ‡°‘¥ ¡ÕßÕ—°‡ ∫ (encephalitis) À≈—ß®“°°“√∑”«—§´’π

(Pastoret et al., 1997) ∫“ß§√—ÈßÕ“®æ∫«à“‡°‘¥ªí≠À“¢Õß

√–∫∫ª√– “∑ °“√‡°‘¥ ¡ÕßÕ—°‡ ∫ · ¥ßÕ“°“√ªÉ«¬ À≈—ß

®“°∑’Ë‰¥â∑”«—§´’π ∑—Èßπ’ÈÕ“®¡’ “‡Àµÿ®“° °“√∑’Ë≈Ÿ° ÿπ—¢‰¥â√—∫

‡™◊ÈÕ°àÕπ°“√∑”«—§´’π  ·¡à ÿπ—¢‰¥â√—∫ modified lived vaccine

¢≥–µ—Èß∑âÕß À√◊Õ„π√“¬∑’Ë≈Ÿ° ÿπ—¢¡’¿Ÿ¡‘§ÿâ¡°—π∑’ËµË”¡“° À√◊Õ

Õ“®‡°‘¥®“°µ—««—§´’π‡Õß∑’Ë‰¡à‰¥âª√– ‘∑∏‘¿“æ

πÕ°®“°π’È ¡—°æ∫ªí≠À“∫àÕ¬Ê ®“°°“√∑’Ë ÿπ—¢ªÉ«¬

¥â«¬Õ“°“√¢Õß‚√§‰¢âÀ—¥ ÿπ—¢¿“¬À≈—ß‰¥â√—∫°“√©’¥«—§´’π

(®ÿ±“∑‘æ¬å, 2002; Bestetti et al.,1978; Cornwell et al., 1988)

‡¡◊ËÕ∑”°“√«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ‰«√— ¥—ß°≈à“«‚¥¬«‘∏’ Reverse

Transcriptase-Polymerase Chain Reaction (RT-PCR) æ∫«à“

¡’°“√µ√«®æ∫‡™◊ÈÕ‰«√— ‰¥â„π°√–· ‡≈◊Õ¥·≈– —∫ π«à“‡ªìπ

‰«√— ®“°°“√µ‘¥‡™◊ÈÕµ“¡∏√√¡™“µ‘ À√◊Õ®“°‰«√— «—§ ’́π
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Reverse primers (CDV3): location; nt1739-nt1760;

5ûTTTGTTGGACCTGGGTCCTAAG3û

Primers ¢Õß gene glyceraldehyde-3-phosphate

dehydrogenase (GAPDH)

Forward primers GAPDH : 5û-CTTCACCACCA

TGGAGAAGGC-3û

Reverse primers GAPDH : 5û-GTTGTCATGGA

TGACCTTGGC-3û

Nested RT-PCR

π” RNA ∑’Ë °—¥®”π«π 5 ‰¡‚§√≈‘µ√ ¡“ —ß‡§√“–Àå

‡ªìπ cDNA ‚¥¬„™â Access QuickTM RT-PCR System

(Promega, USA) π” cDNA ¡“‡ªìπµ—«µ—Èßµâππ”‰ª‡æ‘Ë¡®”π«π

°√¥π‘«§≈‘Õ‘° µ“¡Õÿ≥À¿Ÿ¡‘ ‡«≈“ ®”π«π√Õ∫ ÷́Ëß§”π«≥ ®“°

primers ∑’ËÕÕ°·∫∫‰«â„π‡§√◊ËÕß Thermocycle ¥—ßπ’È

‡¢â“ ŸàªØ‘°‘√‘¬“ Revesese transcription ∑’ËÕÿ≥À¿Ÿ¡‘ 48o´.

π“π 45 π“∑’ ‡√‘Ë¡µâπ ªÆ‘°‘√‘¬“ PCR ∑’ËÕÿ≥À¿Ÿ¡‘ 95o´. π“π 1

π“∑’ ®”π«π 1 √Õ∫ ·µà≈–√Õ∫¢ÕßªÆ‘°‘√‘¬“ PCR °”Àπ¥

Õÿ≥À¿Ÿ¡‘ ·≈– ‡«≈“®”π«π 35 √Õ∫ ¥—ßπ’È denaturation 95o´.

π“π 30 «‘π“∑’ annealing 55o´. π“π 30 «‘π“∑’ ·≈–

extension 72o´. π“π 1.5 π“∑’ µ“¡¥â«¬Õÿ≥À¿Ÿ¡‘ 95o´. π“π

1 π“∑’ 55o´. π“π 2 π“∑’ ·≈– 72o´. π“π 10 π“∑’ ·≈–

·™àÀ≈Õ¥‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 25o´. ‡æ◊ËÕπ”‰ª Ÿà¢—ÈπµÕπ nested

RT-PCR µàÕ‰ª

®“°π—Èππ” PCR Product ∑’Ë‰¥â®”π«π 5 ‰¡‚§√≈‘µ√

¡“‡¢â“ ŸàªØ‘°‘√‘¬“ nested RT-PCR ‚¥¬„™â Access QuickTM

RT-PCR System (Promega, USA) ·≈–π”‡¢â“‡§√◊ËÕß thermocycle

‚¥¬°”Àπ¥Õÿ≥À¿Ÿ¡‘ ·≈–‡«≈“¢Õß·µà≈–¢—ÈπµÕπ‡À¡◊Õπ°—∫

°“√∑” PCR „π™à«ß·√°

´÷Ëß¢—ÈπµÕπ°“√µ√«®À“ RNA ¢Õß‰«√— ‰¢âÀ—¥ ÿπ—¢

®–∑”°“√‡ª√’¬∫‡∑’¬∫°—∫ non-infected vero cell ÷́Ëß‡ªìπµ—«

§«∫§ÿ¡≈∫ ·≈– CDV Onderstepoort strain infected vero cell

´÷Ëß‡ªìπ µ—«§«∫§ÿ¡∫«° ·≈–„™â primers ∑’Ë®”‡æ“–µàÕ°“√

µ√«®À“®’π GAPDH ÷́Ëß‡ªìπ®’π∑’Ëæ∫‰¥â„π‡´≈≈å¢Õß —µ«å∑ÿ°

™π‘¥ ‚¥¬„™â‡ªìπµ—«§«∫§ÿ¡‡æ◊ËÕ«—¥ª√– ‘∑∏‘¿“æ„π°“√ °—¥ RNA

¢—ÈπµÕπ°“√µ√«®À“®’π GAPDH ®–∑”°“√‡ª√’¬∫‡∑’¬∫°—∫

πÈ”°≈—Ëπ´÷Ëß‡ªìπµ—«§«∫§ÿ¡≈∫ ·≈–‡π◊ÈÕ‡¬◊ËÕ‰°à´÷Ëß‡ªìπµ—«§«∫§ÿ¡

∫«°‚¥¬¡’¢—ÈπµÕπªØ‘°‘√‘¬“ PCR ¥—ßπ’È

‡¢â“ ŸàªØ‘°‘√‘¬“ reverse transcription ∑’ËÕÿ≥À¿Ÿ¡‘ 48o´.

π“π 45 π“∑’ ‡√‘Ë¡µâπ ªÆ‘°‘√‘¬“ PCR ∑’ËÕÿ≥À¿Ÿ¡‘ 94o´. π“π

3 π“∑’ ®”π«π 1 √Õ∫ ·µà≈–√Õ∫¢ÕßªÆ‘°‘√‘¬“ PCR °”Àπ¥

«‘∏’°“√

°“√·¬° à«πµ—«Õ¬à“ß‡≈◊Õ¥ π”µ—«Õ¬à“ß‡≈◊Õ¥ 1.5 ¡≈.

¡“ªíòπ·¬°æ≈“ ¡“ÕÕ°¥â«¬§«“¡‡√Á« 1,500 √Õ∫/π“∑’ ‡ªìπ‡«≈“

3 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ¥Ÿ¥·¬° à«πæ≈“ ¡“ÕÕ°„ àÀ≈Õ¥

microcentifuge tube ‡°Á∫‰«â∑’Ë -20o´. ‡æ◊ËÕ√Õ°“√µ√«®

·Õπµ‘∫Õ¥’µàÕ‰«√— ‰¢âÀ—¥ ÿπ—¢µàÕ‰ª  à«π‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë

‡À≈◊ÕÕ¬Ÿà„ à red cell lysis buffer (RCLB, 10mM Tris, pH7.6),

10mMNaCl, 5mM MgCl
2
) ®”π«π 500 ‰¡‚§√≈‘µ√ ªíòπ∑’Ë

§«“¡‡√Á« 2,500 √Õ∫/π“∑’ π“π 1 π“∑’ À≈—ß®“°π—Èπ‡∑ à«π

∑’Ë‡ªìπ supernatant ∑‘Èß ∑”´È”Õ’°§√—Èß®π°√–∑—Ëß‰¡à‡À≈◊Õ à«π∑’Ë

‡ªìπ ’·¥ß ·≈–‡ÀÁπ à«π∑’Ë‡ªìπ buffy coat ∑’Ë¡’ ’¢“«µ√ß à«π

°âπÀ≈Õ¥ microcentifuge tube ªíòπ≈â“ß‡´≈≈å buffy coat ¥â«¬

Phosphate buffer saline (PBS) ®”π«π 500 ‰¡‚§√≈‘µ√

·≈â«‡°Á∫∑’Ë -70o´. ‡æ◊ËÕ√Õ°“√ °—¥ RNA µàÕ‰ª

°“√ °—¥ RNA

 °—¥ RNA ¥â«¬ QIAamp® viral RNA Mini Kit

(QIAGEN, USA) ¥Ÿ¥ “√µ—«Õ¬à“ß 140 ‰¡‚§√≈‘µ√ ≈ß„πÀ≈Õ¥

microcentifuge tube ‡µ‘¡ buffer AVL containing carrier RNA

560 ‰¡‚§√≈‘µ√ µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 10 π“∑’ ®“°π—Èπ‡µ‘¡

absolute ethanol 560 ‰¡‚§√≈‘µ√ ‡æ◊ËÕ‡æ‘Ë¡°“√®—∫¢Õß RNA

°—∫ QIAamp® membrane ≈â“ß ‘Ëßªπ‡ªóôÕπ∫π·ºàπ°√Õß‚¥¬

AW1 ·≈– AW2 „π™ÿ¥ °—¥ RNA  ”‡√Á®√Ÿª¥—ß°≈à“« ®“°

π—Èπ‡µ‘¡ Buffer AVE 60 ‰¡‚§√≈‘µ√ (´÷Ëß¡’ à«πª√–°Õ∫¢Õß

0.04% sodium azide ‡æ◊ËÕªÑÕß°—π°“√‡®√‘≠‡µ‘∫‚µ¢Õß·∫§∑’‡√’¬

∑’Ë √â“ß RNase) ‡æ◊ËÕ™–≈â“ß “¬ RNA ∑’Ë¥Ÿ¥ —́∫Õ¬Ÿà∫π·ºàπ°√Õß

ÕÕ° ®“°π—Èπ√—°…“ ¿“æ¢Õß RNA „π buffer AVE ∑’Ë -20o´.

‡æ◊ËÕ‡µ√’¬¡‰ª„™âß“πµàÕ‰ª

Primers ‰«√— ‰¢âÀ—¥ ÿπ—¢

„π°“√»÷°…“§√—Èßπ’È‰¥â„™â  primer ¢Õß‰«√— ‰¢âÀ—¥ ÿπ—¢

´÷Ëß¡’§«“¡®”‡æ“–µàÕ nucleocapsid protein gene ®“°°“√

»÷°…“¢Õß ®ÿ±“∑‘æ¬å (2002) ‚¥¬¡’≈”¥—∫π‘«§≈’‚Õ‰∑¥å¥—ßπ’È

Outer primers

Forward primers (CDV1): location; nt1223-nt1253;

5ûGTGTCAGAAATAGCATCCAAGAC3'

Reverse primers (CDV4): location; nt1817-nt1837;

5ûGCCCTTTGCTGACATGGTAGG3'

Inner primers

Forward primers (CDV2): location; nt1287-nt1309;

5ûGTGTCAGAAATAGCATCCAAGAC3'
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Õÿ≥À¿Ÿ¡‘ ·≈– ‡«≈“®”π«π 40 √Õ∫ ¥—ßπ’È denaturation 94o´.

π“π 30 «‘π“∑’ annealing 56o´. 30 «‘π“∑’ extension 72o´.

π“π 30 «‘π“∑’ µ“¡¥â«¬Õÿ≥À¿Ÿ¡‘ 72o´. π“π 7 π“∑’ ·≈–

·™àÀ≈Õ¥‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 25o´.

RNA ∑’Ë °—¥‰¥â®“°µ—«Õ¬à“ß∑”°“√µ√«® PCR product

¥â«¬«‘∏’ 2% agarose gel electrophoresis ·≈– àÕß¥Ÿ

µ—«Õ¬à“ß¿“¬„µâ√—ß ’Õÿ≈µ√“‰«‚Õ‡≈ÁµÀ≈—ß®“°°“√¬âÕ¡¥â«¬

ethidium bromide ∑”°“√√“¬ß“πº≈°“√µ√«®‡ªìπ√âÕ¬≈–

®”π«πµ—«Õ¬à“ß∑’Ë„Àâº≈µ√«®‡ªìπ∫«°¢Õß≈Ÿ° ÿπ—¢∑—ÈßÀ¡¥

Serum Neutralization Test

∑”°“√µ√«®·Õπµ‘∫Õ¥’µàÕ‰«√— ‰¢âÀ—¥ ÿπ—¢¥â«¬«‘∏’

Serum neutralization test ¥—¥·ª≈ß®“°«‘∏’¢Õß Appel and

Robson(1973) ´÷ËßÕâ“ß‚¥¬ «√æ√·≈–§≥–(2000) ¥—ßπ’È ‡√‘Ë¡

®“°∑”°“√Õÿàπ æ≈“ ¡“∑’ËÕÿ≥À¿Ÿ¡‘ 56o´. ‡ªìπ‡«≈“ 30 π“∑’

‡æ◊ËÕ inactivate complement ‡®◊Õ®“ß æ≈“ ¡“‡ªìπ serial

2-fold dilutions „π MEM ´÷Ëß¡’ 2% fetal calf serum ‡µ‘¡

‰«√— ‰¢âÀ—¥ ÿπ—¢∑’Ë§«“¡‡¢â¡¢âπ 100 TCID
50
/50 ‰¡‚§√≈‘µ√

π”‰ªÕ∫∑’Ë 37o´. 5%CO
2
 ‡ªìπ‡«≈“ 1 ™¡. °àÕπ‡µ‘¡ trypsinized

Vero cell ®”π«π 100 ‰¡‚§√≈‘µ√ ‚¥¬¡’ back titration

control ∑”°“√Õ∫∑’Ë 37o´. 5%CO
2
 Õà“πº≈‚¥¬°“√µ√«®¥Ÿ

syncytial formation ÷́Ëßæ∫ cytopathic effect ∑’Ë‡°‘¥¢÷Èπ„π

·µà≈–À≈ÿ¡¿“¬À≈—ß 72 ™¡.À≈—ß°“√‡µ‘¡‡™◊ÈÕ ∑”°“√Õà“π§à“

√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— ‰¢âÀ—¥ ÿπ—¢¢Õß·µà≈–µ—«Õ¬à“ß

º≈

®“°°“√µ√«®À“‰«√— ‰¢âÀ—¥ ÿπ—¢„π™—Èπ‡¡Á¥‡≈◊Õ¥¢“«

¢Õßµ—«Õ¬à“ß‡≈◊Õ¥ À≈—ß®“°°“√∑”«—§´’π¥â«¬ nested RT-PCR

µ“¡µ“√“ß∑’Ë 1 æ∫«à“ °àÕπ°“√∑”«—§´’π‡¢Á¡·√° ≈Ÿ° ÿπ—¢∑ÿ°

µ—«µ√«®‰¡àæ∫‰«√—  («—π∑’Ë 0) ≈Ÿ° ÿπ—¢„π°≈ÿà¡§«∫§ÿ¡´÷Ëß‰¡à

‰¥â√—∫°“√©’¥«—§´’πµ√«®‰¡àæ∫‰«√— µ≈Õ¥√–¬–‡«≈“∑’Ë∑”

°“√»÷°…“ „π≈Ÿ° ÿπ—¢∑’Ë‰¥â√—∫°“√©’¥«—§´’π 1 ‡¢Á¡„π«—π∑’Ë 0

¡’°“√µ√«®æ∫‰«√— ®”π«π 1 µ—«‚¥¬µ√«®æ∫„π«—π∑’Ë 10

¢Õß°“√»÷°…“  à«πÕ’° 6 µ—«µ√«®‰¡àæ∫‰«√— µ≈Õ¥√–¬–

‡«≈“∑’Ë∑”°“√»÷°…“ „π≈Ÿ° ÿπ—¢∑’Ë‰¥â√—∫°“√©’¥«—§´’π 2 ‡¢Á¡„π

«—π∑’Ë 0 ·≈– 14 ¡’°“√µ√«®æ∫‰«√— ®”π«π 1 µ—«‚¥¬µ√«®

æ∫„π«—π∑’Ë 7 ¢Õß°“√»÷°…“  à«πÕ’° 8 µ—«µ√«®‰¡àæ∫‰«√— 

µ≈Õ¥√–¬–‡«≈“∑’Ë∑”°“√»÷°…“ ¥—ßπ—Èπ „π°“√»÷°…“§√—Èßπ’È¡’

 ÿπ—¢∑’Ë‰¥â√—∫°“√©’¥«—§´’π∑—Èß ‘Èπ 16 µ—« µ√«®æ∫‰«√— „π™—Èπ

‡¡Á¥‡≈◊Õ¥¢“« 2 µ—« §‘¥‡ªìπ 12.5% ¢Õß≈Ÿ° ÿπ—¢∑’Ë‰¥â√—∫°“√

©’¥«—§´’π∑—ÈßÀ¡¥ º≈°“√µ√«®‰«√— ‰¢âÀ—¥ ÿπ—¢¥â«¬ RT-PCR

¢Õßµ—«Õ¬à“ß· ¥ß‰«â„π√Ÿª∑’Ë 1 ·≈–º≈„π°“√µ√«®À“®’π

GAPDH „πµ—«Õ¬à“ß‡≈◊Õ¥®“°≈Ÿ° ÿπ—¢ æ∫«à“ “¡“√∂µ√«®æ∫

®’π GAPDH „π∑ÿ°µ—«Õ¬à“ß · ¥ß„Àâ‡ÀÁπ«à“°√–∫«π°“√ °—¥

RNA ∑’Ë„™â¡’ª√– ‘∑∏‘¿“æ´÷Ëß· ¥ß„π√Ÿª∑’Ë 2

‡¡◊ËÕ»÷°…“√–¥—∫·Õπµ‘∫Õ¥’µàÕ‰«√— ‰¢âÀ—¥ ÿπ—¢°àÕπ

·≈–À≈—ß®“°°“√©’¥«—§´’πªÑÕß°—π‚√§‰¢âÀ—¥ ÿπ—¢ æ∫«à“

°àÕπ°“√∑”«—§´’π‡¢Á¡·√°≈Ÿ° ÿπ—¢∑ÿ°µ—«µ√«®‰¡àæ∫√–¥—∫

√Ÿª∑’Ë 1 · ¥ßº≈º≈‘µ¿—≥±å nested RT-PCR ®“°°“√µ√«®À“ RNA ¢Õß‰«√— ‰¢âÀ—¥ ÿπ—¢®“°™—Èπ‡¡Á¥‡≈◊Õ¥¢“«„π≈Ÿ° ÿπ—¢ ®”π«π

2 µ—« (1A,1B) (M: 100bp ladder marker, P: µ—«Õ¬à“ß§«∫§ÿ¡∫«°®“° CDV-infected vero cell, N: µ—«Õ¬à“ß§«∫§ÿ¡≈∫

®“° non-infected vero cell, ·≈– D: «—π∑’Ë∑”°“√‡°Á∫µ—«Õ¬à“ß)

 1 A  1 B
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√Ÿª∑’Ë 2 · ¥ßº≈‘µ¿—≥±å RT-PCR „π°“√µ√«®À“ RNA GAPDH „πµ—«Õ¬à“ß‡≈◊Õ¥®“°≈Ÿ° ÿπ—¢ (M: 100bp ladder marker,

P: µ—«Õ¬à“ß§«∫§ÿ¡∫«°®“°‡π◊ÈÕ‡¬◊ËÕ‰°à, N: µ—«Õ¬à“ß§«∫§ÿ¡≈∫ (πÈ”°≈—Ëπ), 1-5: µ—«Õ¬à“ß‡≈◊Õ¥®“°≈Ÿ° ÿπ—¢)

√Ÿª∑’Ë 3 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß log
2
 titer „π≈Ÿ° ÿπ—¢À≈—ß®“°©’¥«—§´’πªÑÕß°—π‚√§‰¢âÀ—¥ ÿπ—¢

µ“√“ß∑’Ë 1 · ¥ßº≈°“√µ√«®À“‰«√— ‰¢âÀ—¥ ÿπ—¢„π°√–· ‡≈◊Õ¥¥â«¬«‘∏’ nested RT-PCR

≈Ÿ° ÿπ—¢ ®”π«π ®”π«π ÿπ—¢∑’Ëµ√«®æ∫‰«√—  ≥ «—π∑’Ë∑”°“√»÷°…“ (µ—«)

(µ—«) 0 3 7 10 14 17 21 24

‰¥â√—∫«—§´’π„π«—π∑’Ë 0

§«∫§ÿ¡ 1 - - - - - - - -

«—§´’π 7 - - - 1 - - - -

‰¥â√—∫«—§´’π„π«—π∑’Ë 0 ·≈– 14

§«∫§ÿ¡ 2 - - - - - - - -

«—§´’π 9 - - 1 - - - - -
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µ“√“ß∑’Ë 2  · ¥ß§à“‡©≈’Ë¬ log2titer  ·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß√–¥—∫¢Õß·Õπµ‘∫Õ¥’¿“¬À≈—ß°“√©’¥«—§´’π‰¢âÀ—¥ ÿπ—¢

·Õπµ‘∫Õ¥’¢Õß‰«√— ‰¢âÀ—¥ ÿπ—¢ ·µà‡√‘Ë¡¡’°“√µ√«®æ∫

·Õπµ‘∫Õ¥’µàÕ‰«√— ‰¢âÀ—¥ ÿπ—¢µ—Èß·µà«—π∑’Ë 10 ¢Õß°“√»÷°…“

¥—ßµ“√“ß∑’Ë 2 ‚¥¬„Àâ§à“‡©≈’Ë¬√–¥—∫¿Ÿ¡‘§ÿâ¡°—π (log
2
 titer) ∑’Ë 0,

2.00±1.87, 5.91±2.51, 8.33±0.58 ·≈– 7.38±2.76 „π

«—π∑’Ë 0, 10, 14, 21 ·≈– 24 À≈—ß®“°°“√∑”«—§ ’́πµ“¡≈”¥—∫

(µ“√“ß∑’Ë 2 ·≈–√Ÿª∑’Ë3)

«‘®“√≥å

„π°“√»÷°…“§√—Èßπ’È‰¥â∑”°“√µ√«®À“‰«√— ‰¢âÀ—¥ ÿπ—¢

„π™—Èπ‡¡Á¥‡≈◊Õ¥¢“«¥â«¬‡Àµÿº≈∑’Ë«à“„π∑“ßªØ‘∫—µ‘‡√“ “¡“√∂

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥‰¥â®“° —µ«å∑’Ë¬—ß¡’™’«‘µÕ¬Ÿà ·≈–°“√µ√«®®“°

™—Èπ‡¡Á¥‡≈◊Õ¥¢“«π’È “¡“√∂µ√«®æ∫‰«√— ‰¥â∑ÿ°√–¬–∑’Ë

· ¥ßÕ“°“√¢Õß√–∫∫µà“ßÊ · ¥ß«à“ ‰«√— Õ¬Ÿà„π‡¡Á¥‡≈◊Õ¥

¢“«∑ÿ°√–¬–¢Õß°“√µ‘¥‡™◊ÈÕ æŸ≈∑√—æ¬å(2000) ‰¥â∑”°“√»÷°…“

°“√µ√«®À“‰«√— „π ÿπ—¢ªÉ«¬æ∫«à“ “¡“√∂µ√«®æ∫‰«√— „π

 à«π™—Èπ‡¡Á¥‡≈◊Õ¥¢“«‰¥â¡“°°«à“„πæ≈“ ¡“ ‚¥¬µ√«®‰¥â®“°

™—Èπ‡¡Á¥‡≈◊Õ¥¢“«æ∫ 86.15%  à«π„πæ≈“ ¡“æ∫ 21.53%

πÕ°®“°π’È¬—ß¡’ºŸâ»÷°…“°“√µ√«®À“‰«√— ®“°µ—«Õ¬à“ßµà“ßÊ

‚¥¬«‘∏’ RT-PCR ‰¡à«à“®–‡ªìπ®“°™‘Èπ‡π◊ÈÕ (Tiwannanthakarn

et al., 2000; Keawcharoen et al., 2005) µ—«Õ¬à“ß‡≈◊Õ¥

µ—«Õ¬à“ß´’√—¡ πÈ”‰¢ —πÀ≈—ß (Frisk et al., 1999) µ—«Õ¬à“ßæ≈“ ¡“

µ√«®®“° à«π buffy coat À√◊Õ ™—Èπ‡¡Á¥‡≈◊Õ¥¢“« (Shin et al.,

1995; Tiwannanthakorn et al., 2002) ´÷Ëß “¡“√∂µ√«®æ∫

‰¥â‡™àπ°—π ÷́Ëßµ—«Õ¬à“ß‡≈◊Õ¥‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß™—Èπ‡¡Á¥‡≈◊Õ¥¢“«

‡ªìπµ—«Õ¬à“ß∑’Ë “¡“√∂‡≈◊Õ°‡°Á∫‡æ◊ËÕ°“√«‘π‘®©—¬‰¥âßà“¬®“°

 —µ«åªÉ«¬∑’Ë¬—ß¡’™’«‘µÕ¬Ÿà

®“°º≈°“√»÷°…“æ∫«à“À≈—ß®“°°“√©’¥«—§ ’́π‰¢âÀ—¥

 ÿπ—¢®–µ√«®æ∫‰«√— „π°√–· ‡≈◊Õ¥‰¥â®”°—¥ ‡©æ“–«—π∑’Ë 7

„π≈Ÿ° ÿπ—¢ 1 µ—« ·≈–„π«—π∑’Ë 10 „π≈Ÿ° ÿπ—¢Õ’° 1 µ—« ´÷Ëß

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Kim ·≈–§≥–(2001) ∑’Ë‰¥â

∑”°“√µ√«®À“‰«√— „π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥π‘«‡§≈’¬ ‡¥’¬«

(peripheral blood mononuclear cells) À≈—ß®“°°“√∑”«—§´’π

„π≈Ÿ° ÿπ—¢®”π«π 5 µ—« ‚¥¬ “¡“√∂µ√«®æ∫‰«√— ‰¥â„π«—π

∑’Ë 2 (5 µ—«) ·≈–„π«—π∑’Ë 7 (4 µ—«) ·≈–µ√«®‰¡àæ∫„π«—π∑’Ë

14 À≈—ß°“√∑”«—§´’π ´÷Ëß®“°¢âÕ¡Ÿ≈∑’Ë‰¥âæ∫«à“°“√µ√«®æ∫

‰«√— ®“°«—§´’π¡’§«“¡·µ°µà“ß®“°°“√µ√«®æ∫‰«√— ∑’Ë‡°‘¥

®“°°“√µ‘¥‡™◊ÈÕµ“¡∏√√¡™“µ‘ ·≈–¡’§«“¡·µ°µà“ß°—π„π

«—§ ’́πµà“ß™π‘¥°—π„π·ßà¢Õß√–¥—∫∑’Ë∂Ÿ°∑”„ÀâÕàÕπ°”≈—ß≈ß

∑—Èßπ’ÈÕ“®‡ªìπº≈¡“®“°§ÿ≥ ¡∫—µ‘∫“ßª√–°“√¢Õß‰«√— „π

«—§´’π´÷Ëß∂Ÿ°∑”„ÀâÕàÕπ°”≈—ß≈ß‡æ◊ËÕ≈¥§«“¡√ÿπ·√ß ‰¡à°àÕ„Àâ

‡°‘¥‚√§ ‚¥¬„π°“√∑”«—§´’π„ÀâÕàÕπ°”≈—ß≈ßπ—Èπ∑”‰¥â‚¥¬°“√

‡æ“–‡≈’È¬ß‡™◊ÈÕ‰«√— „ÀâÕ¬Ÿà„π ¿“«–∑’Ë·µ°µà“ß À√◊Õ‰¡à‡À¡“– ¡

®“°°“√‡æ‘Ë¡®”π«π„π∏√√¡™“µ‘ «—§´’πªÑÕß°—π‰¢âÀ—¥ ÿπ—¢®–

º≈‘µ‚¥¬ºà“π‡™◊ÈÕ‰«√— ‡¢â“ Ÿà ‡´≈≈å ‡æ“–‡≈’È¬ß®“° —µ«åªï°

(egg-adapted or avian cell culture adapted) ‡™àπ  ‡µ√π

Onderstepoort À√◊Õºà“π‡¢â“‡´≈≈å‡æ“–‡≈’È¬ß®“°‰µ ÿπ—¢ ‡™àπ

 ‡µ√π Rockborn (Pastoret et al., 1997) ‚¥¬‰«√— „π

«—§´’π®–¡’§«“¡ “¡“√∂„π°“√‡æ‘Ë¡®”π«π„π‡´≈≈å πâÕ¬°«à“

‰«√— ∑’Ë¡’§«“¡√ÿπ·√ß ·≈–§«“¡ “¡“√∂„π°“√·æ√à°√–®“¬

‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–Õ◊ËπÊ µà“ß®“°°“√·æ√à°√–®“¬¢Õß‰«√— 

„π∏√√¡™“µ‘ ·µà¬—ß°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π„Àâ‡°‘¥¢÷Èπ‰¥â (Ian, 2000)

¥—ß®–‡ÀÁπ‰¥â®“°°“√∑’Ë¡’°“√µ√«®æ∫√–¥—∫·Õπµ‘∫Õ¥’¥â«¬«‘∏’

serum neutralization test ´÷Ëß≈Ÿ° ÿπ—¢∑ÿ°µ—«¡’√–¥—∫·Õπµ‘∫Õ¥’

∑’Ë‡æ‘Ë¡¢÷ÈπÀ≈—ß®“°©’¥«—§´’π ‚¥¬‰¡à· ¥ßÕ“°“√ªÉ«¬¢Õß‚√§

‰¢âÀ—¥ ÿπ—¢ ·≈–· ¥ß„Àâ‡ÀÁπ«à“«—§´’π‰¢âÀ—¥ ÿπ—¢∑’Ë„™â„π°“√

»÷°…“¬—ß§ß¡’ª√– ‘∑∏‘¿“æ„π°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π

ª√– ‘∑∏‘¿“æ¢Õß‡∑§π‘§°“√ °—¥ RNA ·≈–°“√√∫

°«π¢ÕßŒ’‚¡‚°≈∫‘πÕ“®¡’º≈µàÕ°“√µ√«®¥â«¬«‘∏’ nested

RT-PCR ∑—Èßπ’È‰¥â¡’°“√µ√«® Õ∫ª√– ‘∑∏‘¿“æ„π°“√ °—¥ RNA

„π°“√»÷°…“π’Èµ—«Õ¬à“ß∑ÿ°µ—« “¡“√∂µ√«®æ∫ glyceraldehyde-

3-phosphate dehydrogenase (GADPH) ´÷Ëß„™â‡ªìπ internal

control ®“°µ—«Õ¬à“ß‡≈◊Õ¥ ‚¥¬®’π¥—ß°≈à“« “¡“√∂µ√«®æ∫‰¥â

„π‡´≈≈å¢Õß —µ«å∑ÿ°™π‘¥· ¥ß„Àâ‡ÀÁπ«à“¢—ÈπµÕπ°“√ °—¥ RNA

‰¡à‰¥â‡ªìπ¢âÕ®”°—¥„π°“√»÷°…“§√—Èßπ’È  à«π„π¢—ÈπµÕπ RT-PCR

                                                                                        «—π∑’Ë∑”°“√»÷°…“

0 10 14 21 24

log
2
titer 0 2.00 5.91 8.33 7.38

 à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π 0 1.87 2.51 0.58 2.67
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Õ“®¡’°“√ªπ‡ªóôÕπŒ’‚¡‚°≈∫‘π®“°‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë “¡“√∂

√∫°«πÀ√◊Õ¬—∫¬—Èß°“√∑”ß“π¢ÕßªÆ‘°‘√‘¬“ PCR Õ—πÕ“® àßº≈

„Àâ‡°‘¥°“√·ª√º≈≈∫º‘¥æ≈“¥¢÷Èπ‰¥â («—™√’, 1993) ®÷ß∑”°“√

≈¥º≈®“°Œ’‚¡‚°≈∫‘π ‚¥¬°“√°”®—¥‡¡Á¥‡≈◊Õ¥·¥ß ·≈–ªíòπ≈â“ß

À≈“¬Ê √Õ∫ æ∫«à“Œ’‚¡‚°≈∫‘π‰¡à¡’º≈√∫°«π«‘∏’µ√«®¥â«¬

PCR „π°“√»÷°…“π’È¥—ß®–‡ÀÁπ‰¥â®“°º≈°“√µ√«®À“ GADPH

„πµ—«Õ¬à“ß‡™àπ°—π

Õ¬à“ß‰√°Áµ“¡¬—ß¡’¢âÕ ß —¬∂÷ß‰«√— „π«—§´’π«à“Õ“®

‡ªìπ “‡Àµÿ∑”„Àâ ÿπ—¢· ¥ßÕ“°“√ªÉ«¬À≈—ß®“°°“√∑”«—§´’π

°√≥’¥—ß°≈à“«Õ“®¡’ “‡Àµÿ®“°√–¥—∫°“√∑”„Àâ‡™◊ÈÕÕàÕπ°”≈—ß

≈ß¢Õß«—§´’π‰¡à‡æ’¬ßæÕ À√◊Õ¢÷ÈπÕ¬Ÿà°—∫ Õ“¬ÿ æ—π∏ÿå ÿπ—¢∑’Ë¡’

§«“¡‰«µàÕ°“√µ‘¥‡™◊ÈÕ ¥—ßµ—«Õ¬à“ß«—§´’π‰¢âÀ—¥ ÿπ—¢ ‡µ√π

Rockborn ∑’Ë‡°‘¥®“°°“√∑”„Àâ‡™◊ÈÕÕàÕπ°”≈—ß≈ß‚¥¬ºà“π‡¢â“

‡´≈≈å‡æ“–‡≈’È¬ß®“° ÿπ—¢ ·≈–¡’§”·π–π”«à“‰¡à§«√„™â„π≈Ÿ°

 ÿπ—¢∑’ËÕ“¬ÿµË”°«à“ 6  —ª¥“Àå (Pastoret et al., 1997) ·≈–¡’

À≈—°∞“π· ¥ß„Àâ‡ÀÁπ«à“‰«√— ∑’Ë·¬°‰¥â®“° ÿπ—¢∑’ËªÉ«¬¥â«¬

Õ“°“√¢Õß‰¢âÀ—¥ ÿπ—¢¡’≈—°…≥–æ—π∏ÿ°√√¡§≈â“¬§≈÷ß°—∫

‰«√— «—§´’π ®ÿ±“∑‘æ¬å (2002) æ∫«à“µ—«Õ¬à“ß∑’Ë·¬°‰¥â®“°

 ÿπ—¢ ®”π«π 2 µ—«„π 13 µ—«∑’Ë· ¥ßÕ“°“√ªÉ«¬ ¡’≈”¥—∫

π‘«§≈‘‚Õ‰∑¥å∑’Ë§≈â“¬§≈÷ß°—∫‰«√— «—§´’π ‡µ√π (Oderstepoort

strain) ‚¥¬Àπ÷Ëßµ—«‡ªìπ≈Ÿ° ÿπ—¢Õ“¬ÿ 3 ‡¥◊Õπ ·≈–¡’ª√–«—µ‘‰¥â

√—∫«—§´’π‰¡à‡°‘π 1 ‡¥◊Õπ  à«πÕ’°µ—«Õ¬à“ß‡ªìπ≈Ÿ° ÿπ—¢Õ“¬ÿ 2

‡¥◊Õπ ·≈–‰¡à¡’ª√–«—µ‘°“√‰¥â√—∫«—§´’π πÕ°®“°π’È¡’√“¬ß“π

°“√‡°‘¥‡¬◊ËÕÀÿâ¡ ¡ÕßÕ—°‡ ∫ (meningoencephalitis) „π√–¬–

‡«≈“ 7-14 «—πÀ≈—ß®“°°“√‰¥â√—∫«—§´’π‰¢âÀ—¥ ÿπ—¢™π‘¥‡™◊ÈÕ

‡ªìπ (modified live virus-canine distemper vaccine) (Taylor,

2003) °“√∑”«—§´’π™π‘¥Õ◊Ëπ√à«¡°—∫«—§´’π‰¢âÀ—¥ ÿπ—¢ ‚¥¬

‡©æ“–«—§´’π Canine Parvovirus À√◊Õ°“√„™â¬“∑’Ë°¥√–¥—∫

¿Ÿ¡‘§ÿâ¡°—π (immunosuppressive drug) „π™à«ß∑’Ë¡’°“√∑”«—§´’π

‡™àπ corticosteroids, cytotoxic drug À√◊Õ¬“µâ“π®ÿ≈™’æ∑’Ë

°¥°“√∑”ß“π¢Õß‰¢°√–¥Ÿ° ‡™àπ phenylbutazone, estrogens,

1%thiacetarsamide sodium ·≈– organophosphate °ÁÕ“®¡’

º≈∑”„Àâ«—§´’π∑’Ë„™â„Àâº≈∑’Ë‰¡àæ÷ßª√– ß§å ·≈–°àÕ„Àâ‡°‘¥Õ“°“√

¢Õß‚√§µ“¡¡“ ´÷Ëßæ‘ Ÿ®πå‰¥â®“°º≈°“√µ√«®æ∫‰«√— „π

°√–· ‡≈◊Õ¥ (Quinn et al., 2002)

°“√»÷°…“§√—Èßπ’È¡’°“√µ√«®æ∫‰«√— ®”°—¥„π«—π∑’Ë 7-10

À≈—ß®“°°“√∑”«—§´’π ·≈–‰¡àª√“°Ø«à“¡’≈Ÿ° ÿπ—¢· ¥ßÕ“°“√

ªÉ«¬¢Õß‚√§·µàÕ¬à“ß„¥ ÷́Ëß§«“¡·µ°µà“ß¢Õß®”π«π«—π∑’Ë

µ√«®æ∫‰«√— „π∏√√¡™“µ‘ ·≈–‰«√— «—§´’πÕ“®®–¢÷Èπ°—∫

§«“¡µâ“π∑“πÀ√◊Õ§«“¡‰«µàÕ°“√µ‘¥‡™◊ÈÕ¢Õß≈Ÿ° ÿπ—¢∑’Ë»÷°…“

À√◊ÕÕ“®¢÷Èπ°—∫√–¥—∫¢Õß°“√∑”„ÀâÕàÕπ°”≈—ß¢Õß«—§´’π‰«√— 

∑’Ë·µ°µà“ß°—π √–¬–¥—ß°≈à“«À“°‡ªìπ°“√µ‘¥‡™◊ÈÕ™π‘¥√ÿπ·√ß®–

Õ¬Ÿà„π™à«ß√–¬–øí°µ—«À√◊Õ√–¬–µâπ¢Õß‚√§‡∑à“π—Èπ ·≈–°“√µ‘¥

‡™◊ÈÕπ—Èπ®– “¡“√∂µ√«®æ∫‰«√— ‰¥â∑ÿ°√–¬–¢Õß°“√· ¥ß

Õ“°“√ ¥—ßπ—Èπ°“√„™â‡∑§π‘§ nested RT-PCR ‡æ◊ËÕª√–°Õ∫

°“√«‘π‘®©—¬°“√ªÉ«¬¥â«¬Õ“°“√¢Õß‚√§‰¢âÀ—¥ ÿπ—¢„π ÿπ—¢∑’Ë

‰¥â√—∫°“√©’¥«—§´’π„π™à«ß 10 «—π·√° §«√¡’°“√µ√«®¬◊π¬—π

Õ’°§√—ÈßÀπ÷Ëß À“°º≈°“√µ√«®¬—ß§ßæ∫‰«√— Õ“®„ÀâπÈ”Àπ—°

°“√«‘π‘®©—¬«à“¡’°“√‡°’Ë¬«¢âÕß°—∫°“√µ‘¥‡™◊ÈÕ‰«√— ‰¢âÀ—¥ ÿπ—¢

 à«π®–‡ªìπ‰«√— ®“°°“√µ‘¥‡™◊ÈÕ ‰«√— «—§´’π À√◊Õ‰«√— ∑’Ë¡’

§«“¡§≈â“¬§≈÷ß°—∫‰«√— «—§´’ππ—ÈπµâÕßÕ“»—¬À≈—°∞“π°“√

æ‘ Ÿ®πåÕ◊ËπµàÕ‰ª ‡π◊ËÕß®“°°“√µ√«®À“‰«√— ‰¢âÀ—¥ ÿπ—¢‚¥¬„™â

primer „π°“√»÷°…“§√—Èßπ’È‰¡à “¡“√∂∫Õ°‰¥â«à“‰«√— ∑’Ëµ√«®

æ∫π—Èπ‡ªìπ‰«√— «—§´’π À√◊Õ ‰«√— „π∏√√¡™“µ‘

 √ÿª

º≈®“°°“√»÷°…“æ∫«à“À≈—ß°“√©’¥«—§´’π‰¢âÀ—¥ ÿπ—¢

®–µ√«®æ∫‰«√— „π°√–· ‡≈◊Õ¥®“°™—Èπ‡¡Á¥‡≈◊Õ¥¢“«‚¥¬«‘∏’

nested RT-PCR ‰¥â®”°—¥‰¡à‡°‘π 10 «—πÀ≈—ß®“°∑”«—§´’π

‚¥¬≈Ÿ° ÿπ—¢ ¥—ß°≈à“«®–¬—ß§ß¡’°“√µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—πµàÕ

«—§´’π ·≈–‰¡àª√“°ØÕ“°“√¢Õß‚√§‰¢âÀ—¥ ÿπ—¢

°‘µµ‘°√√¡ª√–°“»

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

2547 §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫√‘…—∑Õ‘π‡µÕ√å‡«Á∑ (ª√–‡∑»‰∑¬) ®”°—¥ ∑’Ë‡Õ◊ÈÕ‡øóôÕ™ÿ¥ °—¥

RNA ™ÿ¥µ√«® RT-PCR ·≈–«—§´’π Nobivac® Puppy DP

∑’Ë„™â„π°“√∑¥≈Õß ‚√ßæ¬“∫“≈ —µ«å ÿ«√√≥™“¥ ‚√ßæ¬“∫“≈

 —µ«å»√’«√“ §ÿ≥∑√ß»‘√‘  ÿ√‘π ¡∫Ÿ√≥å ·≈–§ÿ≥«—≈≈¿

≈‘¢‘µ ÿπ∑√«ß»å ∑’Ë‡Õ◊ÈÕ‡øóôÕ≈Ÿ° ÿπ—¢„π°“√∑¥≈Õß

‡Õ° “√Õâ“ßÕ‘ß

®ÿ±“∑‘æ¬å ‡¢’¬«‡®√‘≠. 2002. (2545) °“√«‘‡§√“–ÀåÀ“≈”¥—∫

π‘«§≈’‚Õ‰∑¥å¢Õßπ‘«§≈’‚Õ·§ª´‘¥‚ª√µ’π¬’π¢Õß‰«√— ‰¢â
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