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Abstract
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THE DETECTION OF IFN-γ γ γ γ γ POSITIVE CELLS IN THE LYMPHOID
TISSUES OF  PRRSV-INFECTED PIGS USING DIFFERENT STRAINS,
FOR INFECTION

Archived paraffin-embedded lymphoid tissue samples from seventy five experimental PRRSV-infected

pigs were examined for PRRSV antigen and IFN-γγγγγ positive cells, using immunohistochemistry. Lymphoid tissues
(5 pigs/group) including spleen, tracheobronchial lymph nodes and tonsil came from negative control pigs (group
1), low virulence strain of PRRSV (RespPRRS/ReproTM, modified-live virus vaccine) infected pigs (group 2) and
high virulence strain of PRRSV (VR-2385) infected pigs(group 3). They were necropsied at 3, 7,10, 14 or 28 days
post-inoculation (DPI).  According to the study, microscopic lesions in the lymphoid tissues from pigs infected with
the high virulence strain had more severe lesions, characterized by severe lymphoid depletion and necrosis, than
those-infected with the low virulence strain.  The most severe lesions in the spleen and lymph nodes were observed
14 DPI,  but the tonsil had the most severe lesions at 7 DPI. In the spleen, lymph nodes and tonsil, a significant
increase in the number of PRRSV-positive cells (p<0.05) was seen in the high virulence-inoculated pigs, when
compared to the control pigs at 14 DPI. IFN-γγγγγ antigen was found in both lymphocytes and macrophages. In the
spleen, a significant increase of IFN-γγγγγ positive cells was found at both 14 and 28 DPI in the high virulence group,
whereas in the lymph nodes and tonsil, a significant increase of those cells was seen at 14 DPI. The results suggested
that the increase in the number of PRRSV-positive cells in the high virulence group, correlated well with the        severity
of the lymphoid tissue lesions and that IFN-γγγγγ might be inhibiting the replication of PRRSV  in the lymphoid tissue.
However, the increase in the number of IFN-γγγγγ positive cells did not correlate with the decrease in the number of

PRRSV positive cells.
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°“√µ√«®ª√‘¡“≥¢Õß‡´≈≈å∑’Ë √â“ß·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ (IFN-γγγγγ) „π‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß¢Õß

 ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ µà“ß™π‘¥

µ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß‰¥â·°à¡â“¡ µàÕ¡πÈ”‡À≈◊Õß ·≈–∑Õπ´‘≈ ®“° ÿ°√∑¥≈Õß®”π«π 75 µ—«Õ¬à“ß ®“° ÿ°√ 3 °≈ÿà¡ §◊Õ

°≈ÿà¡§«∫§ÿ¡ (°≈ÿà¡∑’Ë‰¡à‰¥â√—∫‡™◊ÈÕ) °≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  ™π‘¥§«“¡√ÿπ·√ßµË”®“°«—§´’π‰«√—  (RespPRRS/Repro
TM

,

modified-live virus vaccine) ∑“ß®¡Ÿ° °≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  ™π‘¥§«“¡√ÿπ·√ß Ÿß (VR-2385) ∑“ß®¡Ÿ° ®“°°“√

™—π Ÿµ√ ÿ°√°≈ÿà¡≈– 5 µ—« ¿“¬À≈—ß®“°°“√‰¥â√—∫‡™◊ÈÕ„π«—π∑’Ë 3, 7, 10, 14 ·≈– 28 «—π ∑”°“√¬âÕ¡¥â«¬«‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’∑’Ë

®”‡æ“–µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ·≈–·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ (IFN-γγγγγ) æ∫«à“„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ™π‘¥§«“¡√ÿπ·√ß

 Ÿß √Õ¬‚√§∑’Ë‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß·∫∫ lymphoid depletion ·≈– lymphoid necrosis ®–√ÿπ·√ß°«à“°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√— 

æ’Õ“√åÕ“√å‡Õ ™π‘¥§«“¡√ÿπ·√ßµË” ‚¥¬√Õ¬‚√§∑’Ë¡â“¡·≈–µàÕ¡πÈ”‡À≈◊Õß√ÿπ·√ß Ÿß ÿ¥∑’Ë 14 «—π √Õ¬‚√§„π∑Õπ´‘≈¡’§«“¡√ÿπ·√ß∑’Ë ÿ¥

∑’Ë 7 day post-inoculation (DPI) ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ „π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß‡æ‘Ë¡

¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë 14 DPI ∑—Èß„π¡â“¡ µàÕ¡πÈ”‡À≈◊Õß ·≈–∑Õπ´‘≈ ª√‘¡“≥

‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ ́ ÷Ëß “¡“√∂æ∫‰¥â∑—Èß„π≈‘¡‚ø‰´µå·≈–¡“‚§√ø“®„π¡â“¡®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (p<0.05) „π«—π∑’Ë 14 DPI ·≈– 28 DPI  µàÕ¡πÈ”‡À≈◊Õß·≈–∑Õπ´‘≈‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) „π«—π∑’Ë 14

DPI „π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß ®“°º≈°“√»÷°…“§√—Èßπ’È §“¥«à“ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ∑’Ë

‡æ‘Ë¡¢÷Èπ„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß ¡’§«“¡ —¡æ—π∏å°—∫√–¥—∫§«“¡√ÿπ·√ß¢Õß√Õ¬‚√§∑’Ë‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß ÷́Ëß‡°‘¥®“°°“√

µ‘¥‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  ·≈– IFN-γγγγγ Õ“®¡’º≈„π°“√¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ „π‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–πÈ”‡À≈◊Õß ÿ°√

·µàÕ¬à“ß‰√°Áµ“¡ ª√‘¡“≥¢Õß‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ IFN-γγγγγ ‰¡à Õ¥§≈âÕß°—∫ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‰«√— æ’Õ“√åÕ“√å‡Õ ∑’Ë≈¥≈ß

§” ”§—≠ :  ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ ‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß  ÿ°√ ‰«√— æ’Õ“√åÕ“√å‡Õ 

®“°√“¬ß“π„π ÿ°√∑¥≈Õß¢Õß Rossow (1998) æ∫

«à“ ‡¡◊ËÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ‡¢â“ Ÿà√à“ß°“¬ ‡™◊ÈÕ®–‡¢â“‰ª‡®√‘≠

¿“¬„π¡“‚§√ø“® ·≈–°√–®“¬‰ª∑—Ë«√à“ß°“¬ ‚¥¬¬—ß§ß¡’‰«√— 

æ’Õ“√åÕ“√å‡Õ Õ¬Ÿà„π¡“‚§√ø“® ª°µ‘·≈â«¡“‚§√ø“®®–‡ªìπ‡´≈≈å

À≈—°∑’Ë¡’Àπâ“∑’Ë„π°“√µÕ∫ πÕß¿Ÿ¡‘§ÿâ¡°—π™π‘¥æ÷Ëß‡´≈≈å (cell

mediated immune response) ªí®®—¬ ”§—≠∑’Ë‡ªìπµ—«°√–µÿâπ°“√

∑”ß“π¢Õß¡“‚§√ø“®§◊Õ ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ (IFN-γ) ´÷Ëß

‡ªìπÕ‘π‡µÕ√å‡øï¬√Õπ™π‘¥∑’Ë 2 (type 2 interferon) ∑’Ë √â“ß¡“

®“°≈‘¡‚ø‰´µå™π‘¥ T (Th1) ·≈– natural killer cells (NK

cells) ∑’Ë‰¥â√—∫°“√°√–µÿâπ®“°·Õπµ‘‡®π (Van Reeth and

Nauwynck, 2000) Õ‘π‡µÕ√å‡øï¬√Õπ®–‰ª°√–µÿâπ„Àâ‡°‘¥

°“√ √â“ß‚ª√µ’π∑’Ë¡’ƒ∑∏‘Ï„π°“√µâ“π‰«√— ‰¥â µ—«Õ¬à“ß‚ª√µ’π

¥—ß°≈à“«‰¥â·°à 2,5-oligoadenylate synthetase ‡Õπ‰´¡åπ’È®–

∫∑π”

‚√§ Porcine reproductive and respiratory syndrome

(PRRS) ‡°‘¥®“°‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  ´÷Ëß‡ªìπ positive-

strand enveloped RNA virus Õ¬Ÿà„π family Arteriviridae

order Nidovirales (Cavanagh, 1997) ‡ªìπ “‡Àµÿ„Àâ‡°‘¥

§«“¡≈â¡‡À≈«„π√–∫∫ ◊∫æ—π∏ÿå ÿ°√ √«¡∂÷ß°“√·∑âß °“√æ∫

≈Ÿ°°√Õ° ·≈–≈Ÿ°µ“¬·√°§≈Õ¥ Ÿß (Christianson et al., 1992)

·≈–∑”„Àâ‡°‘¥‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®„π≈Ÿ° ÿ°√ ‡™◊ÈÕ‰«√— 

æ’Õ“√åÕ“√å‡Õ ¬—ß°àÕ„Àâ‡°‘¥§«“¡√ÿπ·√ß¢Õß‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß

‚¥¬∑”„ÀâµàÕ¡πÈ”‡À≈◊Õß¡’¢π“¥„À≠à¢÷Èπ ·≈–∫«¡πÈ” ‡¡◊ËÕ»÷°…“

∑“ß®ÿ≈æ¬“∏‘«‘∑¬“æ∫¿“«– lymphoid follicular hyperplasia and

hypertrophy, lymphoid necrosis ·≈– polycystic of lymphoid

tissue with polykaryocytes (Rossow et al., 1996)



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 34 ©∫—∫∑’Ë 2, 30 ¡‘∂ÿπ“¬π 2547 59

‰ª∑”„Àâ adenosine triphosphate (ATP) ‡°‘¥°“√ √â“ß

adenylate oligomers ́ ÷Ëß®–‰ª°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß RNAase-

L ‰ª¬—∫¬—Èß°“√ √â“ß‚ª√µ’π¢Õß‰«√—  ‚ª√µ’πÕ’°µ—«Àπ÷Ëß´÷Ëß‡°‘¥

®“°¡“‚§√ø“®∂Ÿ°°√–µÿâπ‚¥¬·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ §◊Õ nitric

oxide ∑”Àπâ“∑’Ë„π°“√ªÑÕß°—π°“√‡®√‘≠¢Õß‰«√— „π‡´≈≈å¡“

‚§√ø“® (Tizard, 2000) πÕ°®“°π’È·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ

¬—ß¡’ƒ∑∏‘Ï„π°“√°√–µÿâπ°“√∑”ß“π¢Õß¡“‚§√ø“®Õ’°¥â«¬

‰«√— æ’Õ“√åÕ“√å‡Õ  “¡“√∂°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π™π‘¥æ÷Ëß

‡´≈≈å‰¥â ‚¥¬¥Ÿ‰¥â®“°°“√‡æ‘Ë¡®”π«π¢Õß≈‘¡‚ø‰´µå·≈–ªØ‘°‘√‘¬“

¿Ÿ¡‘‰«√—∫™π‘¥∑’Ë 4 (delayed type hypersensitivity) (Bautista

and Molitor, 1997) ·≈–æ∫«à“≈‘¡‚ø‰´µå∑’Ë‰¥â√—∫°“√°√–µÿâπ

®“°‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ   “¡“√∂À≈—Ëß·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ

‰¥â®“°°“√»÷°…“„πÀâÕßªØ‘∫—µ‘°“√ (Meier et al., 1997) πÕ°

®“°π’È¬—ßæ∫«à“  ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ¡’¢∫«π°“√

ªÑÕß°—πµ—«‡Õß®“°°“√©’¥‡™◊ÈÕ∑—∫ (Gorcyca et al., 1995) ¢∫«π

°“√Àπ÷Ëß∑’Ë ÿ°√∑’Ëµ‘¥‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ „™â„π°“√µàÕµâ“π

‡™◊ÈÕ‰«√— πà“®–‡°‘¥®“°º≈¢Õß·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ∑’Ë¡’µàÕ

¡“‚§√ø“® (Bautista and Molitor, 1999)

®“°¢âÕ¡Ÿ≈∑’Ë∑√“∫·≈â««à“ ‡¡◊ËÕ ÿ°√‰¥â√—∫‡™◊ÈÕ‰«√— 

æ’Õ“√åÕ“√å‡Õ ‡¢â“ Ÿà√à“ß°“¬ ‡™◊ÈÕ®–‡¢â“‰ª‡®√‘≠¿“¬„π‡´≈≈å¢Õß

¡“‚§√ø“®∑’ËªÕ¥ (pulmonary alveolar macrophages; PAMs)

·≈–·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ®–∂Ÿ° √â“ß¡“®“°≈‘¡‚ø‰´µå™π‘¥

T (Th1) ·≈– natural killer cell ‡æ◊ËÕµÕ∫ πÕß°“√µ‘¥‡™◊ÈÕ

‰«√—  ·≈–‡π◊ËÕß®“°·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ¡’º≈„π°“√≈¥

ª√‘¡“≥¢Õß‰«√—  ·≈–≈¥®”π«π‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ

‰«√— æ’Õ“√åÕ“√å‡Õ  (Bautista and Molitor, 1999) „π

‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß ÷́Ëß‡ªìπ‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’ª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«™π‘¥

µà“ßÊÕ¬Ÿà‡ªìπ®”π«π¡“° ®÷ßπà“®–æ∫°“√ √â“ß·°¡¡à“Õ‘π‡µÕ√å

‡øï¬√Õπ∑’ËµÕ∫ πÕß°“√µ‘¥‡™◊ÈÕ¥â«¬ «—µ∂ÿª√– ß§å¢Õß°“√

»÷°…“§√—Èßπ’È ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ

‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  √à«¡°—∫°“√À“ª√‘¡“≥‡´≈≈å∑’Ë √â“ß

·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ„π‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß¢Õß ÿ°√∑¥≈Õß

∑’Ë√–¬–‡«≈“µà“ßÊ ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ µà“ß

™π‘¥ ‚¥¬«‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫æ¬“∏‘

°”‡π‘¥¢Õß‚√§ Õ—π®–‡ªìπª√–‚¬™πå ”À√—∫„™â‡ªìπ·π«∑“ß„π

°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ 

µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

 —µ«å∑¥≈Õß

π”µ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß∑’ËΩíßÕ¬Ÿà„πæ“√“øîπ ®“°

°“√∑¥≈Õß¢Õß Thanawongnuwech ·≈–§≥– (1998) ¡“»÷°…“

‚¥¬µ—«Õ¬à“ß‰¥â®“° ÿ°√∑’Ëª≈Õ¥‡™◊ÈÕ (specific pathogen free)

·≈–ª≈Õ¥®“°‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  Õ“¬ÿ 3  —ª¥“Àå ®”π«π

75 µ—« ∑”°“√·∫àß·∫∫ ÿà¡ÕÕ°‡ªìπ 3 °≈ÿà¡‰¥â·°à °≈ÿà¡§«∫§ÿ¡

(°≈ÿà¡∑’Ë‰¡à‰¥â√—∫‡™◊ÈÕ) °≈ÿà¡∑’Ë 2 ‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ 

®“°«—§´’π‰«√— ‡™◊ÈÕ‡ªìπ™π‘¥§«“¡√ÿπ·√ßµË” (LV;Resp

PRRS/ReproTM) ∑“ß®¡Ÿ° ·≈–°≈ÿà¡∑’Ë 3 ‰¥â√—∫‡™◊ÈÕ‰«√— 

æ’Õ“√åÕ“√å‡Õ ™π‘¥§«“¡√ÿπ·√ß Ÿß (HV;VR-2385) ∑“ß®¡Ÿ°

®“°π—Èπ„π«—π∑’Ë 3 7 10 14 ·≈– 28 ¿“¬À≈—ß®“°∑’Ë‰¥â√—∫‡™◊ÈÕ

∑”°“√ ÿà¡™—π Ÿµ√ ÿ°√°≈ÿà¡≈– 5 µ—« ‡°Á∫™‘Èπ‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß

‰¥â·°à ¡â“¡ ∑Õπ´‘≈ ·≈–µàÕ¡πÈ”‡À≈◊Õß„πøÕ√å¡“≈‘π 10% π”

™‘Èπ‡π◊ÈÕ¡“ºà“π¢—ÈπµÕπ∑“ßŒ‘ ‚µ‡∑§π‘§ π”µ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ∑’Ë

ΩíßÕ¬Ÿà„πæ“√“øîπ¡“µ—¥„Àâ¡’§«“¡Àπ“ 5 ‰¡‚§√‡¡µ√ ®“°π—Èπ

π” ‰≈¥å∑’Ë‰¥â¡“ºà“π°“√¬âÕ¡ ’ Hematoxylin & Eosin (H&E)

·≈–∑”°“√»÷°…“‚¥¬°≈âÕß®ÿ≈∑√√»πåµàÕ‰ª

°“√¬âÕ¡¥â«¬‡∑§π‘§Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’

π”µ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß∑’ËΩíßÕ¬Ÿà„πæ“√“øîπ

¡“µ—¥„Àâ¡’§«“¡Àπ“ 5 ‰¡‚§√‡¡µ√ π”¡“∑”°“√¬âÕ¡Õ‘¡¡Ÿπ-

‚πŒ‘ ‚µ‡§¡’¥â«¬«‘∏’ Peroxidase Anti-peroxidase (PAP) ‚¥¬

«“ß™‘Èπ‡π◊ÈÕ∑’Ëµ—¥·≈â«≈ß∫π ‰≈¥å∑’Ë‡§≈◊Õ∫¥â«¬ 3-amino-

propythisthoxy silane ∑‘Èß ‰≈¥å„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 45o´.

24 ™¡. π”¡“ºà“π°√–∫«π°“√≈–≈“¬æ“√“øîπ ·≈–‡µ‘¡πÈ”‡¢â“

™‘Èπ‡π◊ÈÕ (rehydration) ∑”°“√ pretreatment ‚¥¬°“√¬àÕ¬¥â«¬

0.1% trypsin ∑’ËÕÿ≥À¿Ÿ¡‘ 37o´. 30 π“∑’·≈â«≈â“ß¥â«¬

phosphate buffer saline 3 §√—Èß §√—Èß≈– 5 π“∑’ ∑”°“√ block

endogenous peroxidase ‚¥¬„™â 3% H
2
O

2
 „π absolute

methanol ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 30 π“∑’ ∑”°“√ block nonspecific

background ‚¥¬ 10% bovine serum albumin (Fluka, Swit-

zerland) ∑’ËÕÿ≥À¿Ÿ¡‘ 37o´. 45 π“∑’ ·≈â«∑”ªØ‘°‘√‘¬“µàÕ°—∫

polyclonal rabbit anti IFN-γ antibody (Endogen, Woburn,

USA) §«“¡‡¢â¡¢âπ 10 (µl/ml À√◊Õ monoclonal mouse anti

swine nucleocapsid protein of PRRSV antibody (SDOW-

17, USA) §«“¡‡¢â¡¢âπ 1:1000 ∑’Ë 4o´. 12-14 ™¡. ·≈–

π”¡“∑”ªØ‘°‘√‘¬“µàÕ°—∫ universal immunoperoxidase polymer

(Histofine Max PO, Nichirei, Japan) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 45 π“∑’

®“°π—Èπ∑”„Àâ‡°‘¥ ’¥â«¬ 0.05% DAB  (3,3û-diaminobenzidine
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tetrehydrochloride) „π 0.01 M Tris HCl, pH 7.6 (Sigma,

USA) ¬âÕ¡∑—∫¥â«¬ ’ Mayerûs Hematoxylin µ√«®º≈¿“¬„µâ

°≈âÕß®ÿ≈∑√√»πå· ß «à“ß ‚¥¬π—∫∑’Ë°”≈—ß¢¬“¬ 40x (high power

field; HPF) π—∫®”π«π 20 HPF („π°√≥’∑’Ëæ∫‡´≈≈å∑’Ë„Àâº≈

∫«°¡“°°«à“ 20 ‡´≈≈å/HPF ®–∑”°“√π—∫‡æ’¬ß 5 HPF)

‚¥¬π—∫®”π«π‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ 

(PRRSV positive cells) ·≈–π—∫‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“

Õ‘π‡µÕ√å‡øï¬√Õπ (IFN-γ positive cells) ‚¥¬®”·π°™π‘¥µ“¡

√Ÿª√à“ß«à“‡ªìπ‡´≈≈å≈‘¡‚ø‰´µåÀ√◊Õ¡“‚§√ø“® ∫—π∑÷°‡ªìπ§à“

‡©≈’Ë¬¢Õß®”π«π‡´≈≈å∑’Ëπ—∫‰¥â/HPF ·≈–·ª≈º≈∑“ß ∂‘µ‘

«‘‡§√“–Àåº≈∑“ß ∂‘µ‘ ¥â«¬«‘∏’ multiple ANOVA ¥â«¬

‚ª√·°√¡ SAS „π°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·≈–‡ª√’¬∫‡∑’¬∫

§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡¥â«¬ LSM (Least Square Mean) ∑’Ë

√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ p<0.05

º≈°“√∑¥≈Õß

√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“∑’Ë‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß¢Õß ÿ°√

∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ µà“ß™π‘¥ ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

æ∫«à“‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ∑”„Àâ‡°‘¥√Õ¬‚√§ lymphoid necrosis

‚¥¬®–æ∫¿“«– pyknotic basophilic nuclei ·≈– karyorhexis

debris √«¡∂÷ß∑”„Àâ‡°‘¥ polykaryocytic ¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«¿“¬„π germinal center ‚¥¬·∫àß√–¥—∫§«“¡√ÿπ·√ß¢Õß¿“«–

lymphoid necrosis „π¡â“¡ æ∫«à“¿“¬À≈—ß 7 «—πÀ≈—ß‰¥â√—∫‡™◊ÈÕ

‰¡àæ∫√Õ¬‚√§„¥∑—Èß„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ßµË”

·≈–°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß æ∫√Õ¬‚√§‡≈Á°πâÕ¬

„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß„π«—π∑’Ë 10 ¿“¬À≈—ß

‰¥â√—∫‡™◊ÈÕ ·≈–æ∫√Õ¬‚√§√–¥—∫‡¥’¬«°—π„π«—π∑’Ë 14 ¿“¬À≈—ß

‰¥â√—∫‡™◊ÈÕ¢Õß°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ßµË” √«¡∂÷ßæ∫

√Õ¬‚√§„π√–¥—∫ª“π°≈“ß„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡

√ÿπ·√ß Ÿß„π«—π∑’Ë 14 ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ  à«π„π«—π∑’Ë 28

¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ æ∫√Õ¬‚√§„π√–¥—∫ª“π°≈“ß∑—Èß„π°≈ÿà¡∑’Ë

‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ßµË”·≈–°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡

√ÿπ·√ß Ÿß ·≈–„π™à«ß‡«≈“‡¥’¬«°—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ ≈—°…≥–

√Õ¬‚√§∑’Ëæ∫„πµàÕ¡πÈ”‡À≈◊Õß ¡’√–¥—∫§«“¡√ÿπ·√ß„°≈â‡§’¬ß∑’Ë

æ∫„π¡â“¡ „π¢≥–∑’Ë∑Õπ ‘́≈æ∫√Õ¬‚√§‡≈Á°πâÕ¬„π«—π∑’Ë 3

¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ¢Õß°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß

·≈–æ∫√Õ¬‚√§‡≈Á°πâÕ¬‡™àπ°—π„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡

√ÿπ·√ßµË”„π«—π∑’Ë 7 ·≈– 10 ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ  à«π„π°≈ÿà¡

∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß®–‡°‘¥√Õ¬‚√§∑’Ë¡’§«“¡√ÿπ·√ß

„π√–¥—∫ª“π°≈“ß„π«—π∑’Ë 7 ·≈– 10 ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕµ“¡

≈”¥—∫ „π«—π∑’Ë 14 ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕæ∫√Õ¬‚√§√–¥—∫ª“π

°≈“ß∑—Èß„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ßµË”·≈–°≈ÿà¡∑’Ë‰¥â

√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß „π«—π∑’Ë 28 ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ

∑—Èß„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ßµË”·≈–°≈ÿà¡∑’Ë‰¥â√—∫

‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß ®–æ∫√Õ¬‚√§„π√–¥—∫ª“π°≈“ß∂÷ß

√ÿπ·√ß∑—Èß 2 °√≥’  à«π„π°≈ÿà¡§«∫§ÿ¡‰¡àæ∫√Õ¬‚√§„¥∑—Èß„π

¡â“¡·≈–µàÕ¡πÈ”‡À≈◊Õß ·µàæ∫√Õ¬‚√§‡≈Á°πâÕ¬„π∑Õπ ‘́≈¢Õß

 —µ«å∫“ßµ—«„π«—π∑’Ë 14 ·≈– 28

º≈°“√»÷°…“ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’

Õ“√åÕ“√å‡Õ  ¥—ß· ¥ß„πµ“√“ß∑’Ë 2 ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°

µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ „π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß

 Ÿß‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ∑’Ë 14 «—π¿“¬

À≈—ß®“°‰¥â√—∫‡™◊ÈÕ ∑—Èß„π¡â“¡ µàÕ¡πÈ”‡À≈◊Õß ·≈–∑Õπ ‘́≈

(15.84±1.90, 12.40±1.38 ·≈– 8.40±0.95 µ“¡≈”¥—∫) ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡

√ÿπ·√ßµË”

º≈°“√»÷°…“ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“

Õ‘π‡µÕ√å‡øï¬√Õπ„π‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß ¥—ß· ¥ß„πµ“√“ß∑’Ë 3

ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ ‚¥¬π—∫

·¬°™π‘¥¢Õß‡´≈≈å‡ªìπ≈‘¡‚ø‰´µå·≈–¡“‚§√ø“® „π¡â“¡æ∫

«à“ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ‡æ‘Ë¡

 Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ∑’Ë 14 «—π¿“¬À≈—ß

‰¥â√—∫‡™◊ÈÕ (19.61±0.61, 0.38±0.47 ·≈– 0±0.53 µ“¡≈”¥—∫)

·≈–∑’Ë 28 «—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ (2.78±0.53, 0.47±0.53 ·≈–

0.06±0.47 µ“¡≈”¥—∫) µàÕ¡πÈ”‡À≈◊Õß®–æ∫ª√‘¡“≥‡´≈≈å∑’Ë„Àâ

º≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ∑’Ë 14 «—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ

„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß °≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥

§«“¡√ÿπ·√ßµË” ·≈–°≈ÿà¡§«∫§ÿ¡‡ªìπ 26.40±1.18, 0.94±1.18

·≈– 0.20±1.32 µ“¡≈”¥—∫ ´÷Ëß‡æ‘Ë¡ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (p<0.05) ∑Õπ ‘́≈„Àâº≈‡™àπ‡¥’¬«°—∫µàÕ¡πÈ”‡À≈◊Õßæ∫

ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ∑’Ë 14 «—π

¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ‡æ‘Ë¡ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â

√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ßµË”·≈–°≈ÿà¡§«∫§ÿ¡ (26.22±1.49,

0.92±1.42 ·≈– 0.13±1.67 µ“¡≈”¥—∫)
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µ“√“ß∑’Ë 1 · ¥ß√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ lymphoid necrosis ∑’Ë‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß¢Õß ÿ°√∑’Ëµ‘¥‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ µà“ß™π‘¥

             «—π∑’Ë™—π Ÿµ√     °≈ÿà¡§«∫§ÿ¡                   °≈ÿà¡ LV                  °≈ÿà¡ HV

¡â“¡

3 DPI NRL NRL NRL

7 DPI NRL NRL NRL

10 DPI NRL NRL Mild

14 DPI NRL Mild Moderate

28 DPI NRL Moderate Moderate

µàÕ¡πÈ”‡À≈◊Õß

3 DPI NRL NRL NRL

7 DPI NRL NRL NRL

10 DPI NRL NRL Mild

14 DPI NRL Mild Moderate

28 DPI NRL Moderate Moderate

∑Õπ´‘≈

3 DPI NRL NRL Mild

7 DPI NRL Mild Moderate

10 DPI NRL Mild Moderate

14 DPI Mild Moderate Moderate

28 DPI Mild Moderate Moderate

DPI : «—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ, LV: °≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ßµË”, HV: °≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß

NRL (no remarkable lesion): ‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õßª°µ‘, Mild: √Õ¬‚√§ lymphoid necrosis ‡ªìπ∫√‘‡«≥πâÕ¬°«à“√âÕ¬≈– 50¢Õß

germinal center, Moderate: √Õ¬‚√§ lymphoid necrosis ‡ªìπ∫√‘‡«≥√âÕ¬≈– 50-75¢Õß germinal center, Severe: √Õ¬‚√§

lymphoid necrosis ‡ªìπ∫√‘‡«≥¡“°°«à“√âÕ¬≈– 75¢Õß germinal center
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µ“√“ß∑’Ë 2 · ¥ßª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  (PRRSV positive cells) ∑’Ë‡π◊ÈÕ‡¬◊ËÕ πÈ”‡À≈◊Õß¢Õß ÿ°√∑’Ëµ‘¥

‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ µà“ß™π‘¥

             «—π∑’Ë™—π Ÿµ√     °≈ÿà¡§«∫§ÿ¡                   °≈ÿà¡ LV                  °≈ÿà¡ HV

¡â“¡

3 DPI 0.03±1.90 0.38±1.90 0.27±2.12

7 DPI 0.01±1.90 0.02±1.90 0.26±1.90

10 DPI 0.02±1.90 0.01±1.90 0.11±1.90

14 DPI 0.09±1.90a 0.11±1.90a 15.84±1.90b

28 DPI 0.07±1.90 0.19±1.90 0.55±2.12

µàÕ¡πÈ”‡À≈◊Õß

3 DPI 1.05±1.38 0.79±1.38 0.66±1.54

7 DPI 0.03±1.38 0.06±1.38 0.33±1.38

10 DPI 0.34±1.38 0.30±1.38 0.25±1.38

14 DPI 0.12±0.38a 1.36±1.38a 12.40±1.38b

28 DPI 0.11±1.38 0.24±1.38 0.30±1.38

∑Õπ´‘≈

3 DPI 0.31±0.95 1.04±0.95 0.75±1.06

7 DPI 0.02±0.95 0.05±0.95 0.17±0.95

10 DPI 0.38±0.95 0.60±0.95 0.55±0.95

14 DPI 0.14±0.95a 1.73±0.95a 8.40±0.95b

28 DPI 0.11±0.95 0.65±0.95 0.86±1.22

*∫—π∑÷°º≈‡ªìπ§à“‡©≈’Ë¬¢Õß®”π«π‡´≈≈å∑’Ëπ—∫‰¥â/HPF (X±SD, n=5)
a,b¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) „π·∂«‡¥’¬«°—π ¥Ÿ√“¬≈–‡Õ’¬¥®“°µ“√“ß∑’Ë 1
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µ“√“ß∑’Ë 3 · ¥ßª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ (IFN-γ positive cells) ∑’Ë‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß¢Õß ÿ°√∑’Ëµ‘¥‡™◊ÈÕ

‰«√— æ’Õ“√åÕ“√å‡Õ µà“ß™π‘¥

¡â“¡

               ‡´≈≈å     °≈ÿà¡§«∫§ÿ¡                   °≈ÿà¡ LV                  °≈ÿà¡ HV

¡“‚§√ø“®

3 DPI 0.10±0.28 0.04±0.28 0.15±0.28

7 DPI 0.06±0.28 0.11±0.28 0.39±0.28

10 DPI 0.05±0.28 0±0.32 0.20±0.36

14 DPI 0±0.32a 0.11±0.28a 10.33±0.36b

28 DPI 0.01±0.28a 0.20±0.32ab 1.07±0.32a

≈‘¡‚ø‰´µå

3 DPI 0.02±0.19 0.06±0.19 0.18±0.19

7 DPI 0.07±0.19 0.09±0.19 0.52±0.19

10 DPI 0.02±0.19 0.03±0.22 0.26±0.25

14 DPI 0±0.22a 0.27±0.19a 9.28±0.25b

28 DPI 0.05±0.19a 0.27±0.22a 1.71±0.22b

√«¡

3 DPI 0.12±0.47 0.82±0.47 0.33±0.47

7 DPI 0.13±0.47 0.20±0.47 0.91±0.47

10 DPI 0.07±0.47 0.03±0.53 0.46±0.61

14 DPI 0±0.53a 0.38±0.47a 19.61±0.61b

28 DPI 0.06±0.47a 0.47±0.53a 2.78±0.53b

¥Ÿ√“¬≈–‡Õ’¬¥®“°µ“√“ß∑’Ë 1 ·≈– 2
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µàÕ¡πÈ”‡À≈◊Õß

               ‡´≈≈å     °≈ÿà¡§«∫§ÿ¡                   °≈ÿà¡ LV                  °≈ÿà¡ HV

¡“‚§√ø“®

3 DPI 0.07±0.72 0.04±0.72 0.02±0.72
7 DPI 0.01±0.72 0.06±0.72 0.28±0.72

10 DPI 0.07±0.72 0.02±0.72 0.15±0.93
14 DPI 0.12±0.80a 0.40±0.72a 14.76±0.72b

28 DPI 0.12±0.72 0.99±0.72 0.87±0.72
≈‘¡‚ø‰´µå

3 DPI 0.05±0.51 0.10±0.51 0.07±0.51
7 DPI 0±0.51 0.28±0.51 0.40±0.51

10 DPI 0.12±0.51 0.01±0.51 0.35±0.66
14 DPI 0.07±0.57a 0.54±0.51a 11.64±0.51b

28 DPI 0.40±0.51 0.91±0.51 1.12±0.51
√«¡

3 DPI 0.12±1.18 0.14±1.18 0.09±1.18
7 DPI 0.01±1.18 0.34±1.18 0.08±1.18

10 DPI 0.19±1.18 0.03±1.18 0.50±1.53
14 DPI 0.20±1.32a 0.94±1.18a 26.40±1.18b

28 DPI 0.52±1.18 1.90±1.18 1.99±1.18

¥Ÿ√“¬≈–‡Õ’¬¥®“°µ“√“ß∑’Ë 1 ·≈– 2

∑Õπ´‘≈

               ‡´≈≈å     °≈ÿà¡§«∫§ÿ¡                   °≈ÿà¡ LV                  °≈ÿà¡ HV

¡“‚§√ø“®

3 DPI 0±0.89 0.01±0.89 0.03±0.89
7 DPI 0.01±1.00 0.11±0.89 0.46±0.89

10 DPI 0.03±0.89 0.03±0.89 0.16±1.15
14 DPI 0.08±1.00a 0.46±0.89a 16.80±0.89b

28 DPI 0.07±0.89 1.12±0.89 0.96±1.15
≈‘¡‚ø‰´µå

3 DPI 0.04±0.73 0.03±0.73 0.07±0.73
7 DPI 0.09±0.73 0.33±0.73 0.63±0.81

10 DPI 0.15±0.73 0.08±0.73 0.30±0.93
14 DPI 0.05±0.81a 0.66±0.73a 9.42±0.73b

28 DPI 0.21±0.73 1.42±0.73 1.05±0.94
√«¡

3 DPI 0.04±1.49 0.04±1.49 0.10±1.49
7 DPI 0.10±1.49 0.44±1.49 0.97±1.49

10 DPI 0.15±1.49 0.11±1.49 0.46±1.93
14 DPI 0.13±1.67a 0.92±1.42a 26.22±1.49b

28 DPI 0.21±1.49 2.54±1.49 2.01±1.93

¥Ÿ√“¬≈–‡Õ’¬¥®“°µ“√“ß∑’Ë 1 ·≈– 2
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√Ÿª∑’Ë 1 · ¥ß¿“æ‡´≈≈å¡“‚§√ø“® (À—«≈Ÿ°»√) ·≈–≈‘¡‚ø‰´µå (≈Ÿ°»√) „πµàÕ¡πÈ”‡À≈◊Õß∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ

(infterferon gamma positive cells) æ∫‡´≈≈åµ‘¥ ’πÈ”µ“≈, ABC method, ¬âÕ¡∑—∫¥â«¬ ’ Mayerûs hematoxylin

√Ÿª∑’Ë 2 · ¥ß¿“æ‡´≈≈å≈‘¡‚ø‰´µå„π∑Õπ ‘́≈∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ, ABC method, ¬âÕ¡∑—∫¥â«¬ ’ Mayerûs

hematoxylin

√Ÿª∑’Ë 3 · ¥ß¿“æ‡´≈≈å≈‘¡‚ø‰´µå„π¡â“¡∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ, ABC method, ¬âÕ¡∑—∫¥â«¬ ’ Mayerûs

hematoxylin

√Ÿª∑’Ë 2 √Ÿª∑’Ë 3

√Ÿª∑’Ë 1
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«‘®“√≥å

®“°º≈°“√»÷°…“√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß

‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß¢Õß ÿ°√∑¥≈Õßæ∫«à“ √Õ¬‚√§¢Õß°≈ÿà¡ HV

(VR-2385) ¡’§«“¡√ÿπ·√ß°«à“„π°≈ÿà¡ LV (Resp.PRRS/

ReproTM)  Õ¥§≈âÕß°—∫º≈°“√»÷°…“√Õ¬‚√§„πªÕ¥ ÿ°√

¢Õß Thanawongnuwech ·≈–§≥– (2003) ‡π◊ËÕß®“°‡™◊ÈÕ

‰«√— ™π‘¥§«“¡√ÿπ·√ßµË”¡’§«“¡ “¡“√∂„π°“√‡æ‘Ë¡®”π«π„π

µ—« ÿ°√‰¥â™â“°«à“‰«√— ™π‘¥§«“¡√ÿπ·√ß Ÿß ¡â“¡·≈–µàÕ¡

πÈ”‡À≈◊Õß¢Õß ÿ°√„π°≈ÿà¡ HV æ∫√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

√ÿπ·√ß°«à“ ÿ°√„π°≈ÿà¡ LV ·≈–¡’√Õ¬‚√§√ÿπ·√ß∑’Ë ÿ¥∑’Ë 14 ·≈–

28 «—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√∑¥≈Õß¢Õß

Rossow ·≈–§≥– (1995) ÷́Ëß√“¬ß“πæ∫√Õ¬‚√§¢ÕßµàÕ¡

πÈ”‡À≈◊Õß¡’§«“¡√ÿπ·√ß∑’Ë ÿ¥∑’Ë 14 ·≈– 21 «—π¿“¬À≈—ß‰¥â√—∫

‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  ‡π◊ËÕß®“°‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ®–‡¢â“

‰ª‡æ‘Ë¡®”π«π„π∑Õπ ‘́≈°àÕπ·≈â«®÷ß°√–®“¬‰ªµ“¡°√–· ‡≈◊Õ¥

À≈—ß®“°π—Èπ®÷ß®–‡§≈◊ËÕπµ—«‡¢â“‰ª‡æ‘Ë¡®”π«π„π¡â“¡·≈–

µàÕ¡πÈ”‡À≈◊Õß ∑Õπ´‘≈¢Õß ÿ°√„π°≈ÿà¡ HV ®–æ∫√Õ¬‚√§

∑“ß®ÿ≈æ¬“∏‘«‘∑¬“√ÿπ·√ß∑’Ë ÿ¥µ—Èß·µà«—π∑’Ë 7 ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ

∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°‡¡◊ËÕ‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ‡¢â“∑“ß

®¡Ÿ° ‡™◊ÈÕ®–‡¢â“‰ª‡æ‘Ë¡®”π«π∑’Ë∑Õπ ‘́≈‡ªìπÕ—π¥—∫·√° ·≈–

°√–®“¬‰ªµ“¡°√–· ‡≈◊Õ¥ ·≈â«®÷ß‡¢â“ Ÿà√–∫∫πÈ”‡À≈◊ÕßµàÕ‰ª

„π°√≥’∑’Ëæ∫«à“∑Õπ´‘≈¢Õß ÿ°√„π°≈ÿà¡§«∫§ÿ¡∑’Ë 14 ·≈– 28

«—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ¡’√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“‡≈Á°πâÕ¬

∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°√Õ¬‚√§∑’Ë‡ªìπ polykaryocyte ∑’Ëæ∫„π

lymphoid necrosis Õ“®‡°‘¥¡“®“°°“√°√–µÿâπ∑“ß√–∫∫¿Ÿ¡‘§ÿâ¡

°—πÕ◊ËπÊ ¡“°àÕπ ´÷Ëß‰¥âº≈§≈â“¬§≈÷ß°—∫√“¬ß“π¢Õß Rossow

·≈–§≥– (1995) √«¡∂÷ß‡¡◊ËÕ‰¥â√—∫‰«√— ‡¢â“∑“ß®¡Ÿ° ∑Õπ´‘≈

®–‡ªìπÕ«—¬«–·√°∑’Ë¡’ªØ‘°‘√‘¬“µÕ∫ πÕß∑“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π

Õ¬à“ß‰√°Áµ“¡ √Õ¬‚√§∑’Ëæ∫‡ªìπ√Õ¬‚√§∑’Ë‰¡à®”‡æ“–µàÕ‰«√— 

æ’Õ“√åÕ“√å‡Õ 

®”π«π‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‰«√— æ’Õ“√åÕ“√å‡Õ „π°≈ÿà¡

HV ®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë 14 «—π¿“¬À≈—ß‰¥â

√—∫‡™◊ÈÕ∑—Èß„π¡â“¡ ∑Õπ ‘́≈ ·≈–µàÕ¡πÈ”‡À≈◊Õß ·≈–æ∫«à“

®”π«π‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ¡“°∑’Ë ÿ¥∑’Ë

14 «—π ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ´÷Ëß‡ªìπ«—π∑’Ë¡’§«“¡√ÿπ·√ß¢Õß√Õ¬

‚√§∑’Ë‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß¡“°∑’Ë ÿ¥ Õ¥§≈âÕß°—∫√“¬ß“π¢Õß

Rossow ·≈–§≥– (1995) ∑’Ë°≈à“««à“ ¡—°æ∫‡´≈≈å∑’Ë„Àâº≈∫«°

µàÕ‰«√— ®”π«π¡“°„πµ”·Àπàß∑’Ë¡’√Õ¬‚√§√ÿπ·√ß „π¢≥–∑’Ë

ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‰«√— æ’Õ“√åÕ“√å‡Õ „πªÕ¥æ∫ Ÿß

∑’Ë ÿ¥„π«—π∑’Ë 10 (Halbur et al., 1995)

‚¥¬ª°µ‘·≈â« ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ∂Ÿ° √â“ß®“°

≈‘¡‚ø‰´µå™π‘¥ Th1 ‡™àπ CD8+ T cells À√◊Õ NK cells  à«π

‡´≈≈å¡“‚§√ø“®®–‰¡à √â“ß·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ (Tizard,

2000) ·µà®“°°“√»÷°…“„π§√—Èßπ’Èæ∫‡´≈≈å∑’Ë„Àâº≈∫«°

µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ (IFN-γ positive cells) ∑—Èß„π

‡´≈≈å≈‘¡‚ø‰´µå·≈–¡“‚§√ø“®‡™àπ‡¥’¬«°—∫√“¬ß“π„πÕ¥’µ

(Thanawongnuwech et al., 2003) ∑’Ëµ√«®æ∫°“√ √â“ß·°¡

¡à“Õ‘π‡µÕ√å‡øï¬√Õπ®“°‡´≈≈å¥—ß°≈à“«„πªÕ¥ ÿ°√∑’Ëµ‘¥‡™◊ÈÕ

‰«√— æ’Õ“√åÕ“√å‡Õ  Õ“®‡π◊ËÕß¡“®“°·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ Õ“®

‰ª®—∫∫πµ—«√—∫ (receptor) ∫π‡´≈≈å¡“‚§√ø“® ‡æ◊ËÕ°√–µÿâπ

°“√∑”ß“π À√◊ÕÕ“®‡°‘¥®“°·Õπµ‘∫Õ¥’È∑’Ëπ”¡“„™â„π°“√»÷°…“

§√—Èßπ’È‡ªìπ™π‘¥ IFN-γ polyclonal antibody ∑’ËÕ“®¡’º≈µàÕ

Õ‘π‡µÕ√å‡øï¬√Õπ™π‘¥Õ◊Ëπ∑’Ë √â“ß®“°‡´≈≈å¡“‚§√ø“® ‡™àπ

IFN-α (Van Reeth et al., 1999)

®”π«π‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ„π

°≈ÿà¡ HV ¡’ª√‘¡“≥‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑—Èßπ’È

‡π◊ËÕß¡“®“°·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ®–∂Ÿ° √â“ßÕÕ°¡“¿“¬À≈—ß

®“°∑’Ë ÿ°√‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  °“√ √â“ß·°¡¡à“Õ‘π‡µ

Õ√å‡øï¬√Õπ®–‡æ‘Ë¡¢÷Èπ‚¥¬°“√°√–µÿâπ®“°‰´‚µ‰§πå∑’ËÀ≈—Ëß®“°

‡´≈≈å¡“‚§√ø“® ‚¥¬‡©æ“– TNF-α ·≈– IL-12 (Trinchieri,

1995) √«¡∑—Èß®“°°“√°√–µÿâπ¢Õßµ—«·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ‡Õß

(Bernard et al., 1996) ®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“ ®”π«π

‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπæ∫¡“°∑’Ë ÿ¥∑’Ë 14

«—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß

´÷Ëß‡ªìπ«—π∑’Ë¡’§«“¡√ÿπ·√ß¢Õß√Õ¬‚√§¢Õß‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß

·≈–¡’‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  ¡“°∑’Ë ÿ¥

·≈– Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Thanawongnuwech ·≈–§≥–

(2003) ∑’Ëæ∫«à“ ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ∑’ËªÕ¥∂Ÿ° √â“ß¡“°

∑’Ë ÿ¥∑’Ë 10 «—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ ÷́Ëß‡ªìπ«—π∑’Ë¡’§«“¡√ÿπ·√ß

¢Õß√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“∑’ËªÕ¥¡“°∑’Ë ÿ¥ Õ“®°≈à“«‰¥â«à“

ª√‘¡“≥·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ∑’Ë ‡æ‘Ë¡¢÷Èπ¡’º≈‚¥¬µ√ß°—∫

§«“¡√ÿπ·√ß¢Õß√Õ¬‚√§„π‡π◊ÈÕ‡¬◊ËÕπ—ÈπÊ

æ¬“∏‘°”‡π‘¥¢Õß‚√§πà“®–‡√‘Ë¡®“° ‡¡◊ËÕ‡™◊ÈÕ‰«√— 

æ’Õ“√åÕ“√å‡Õ ‡¢â“ Ÿà√à“ß°“¬·≈â« ®–¡’°“√‡æ‘Ë¡®”π«π§√—Èß·√°„π

‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß‡©æ“–∑’Ë‡™àπ„π‚æ√ß®¡Ÿ° °àÕπ∑’Ë®–¡’°“√µ‘¥

‡™◊ÈÕ¿“¬„π¡“‚§√ø“®∑’ËªÕ¥ ¥—ß®–‡ÀÁπ‰¥â®“°°“√æ∫‡´≈≈å

∑’Ë „Àâº≈∫«°µàÕ ‡™◊È Õ‰«√— æ’Õ“√åÕ“√å ‡Õ „πªÕ¥ Ÿ ß¢÷Èπ

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë 10 DPI µ“¡°“√∑¥≈Õß

¢Õß Thanawongnuwech ·≈–§≥– (2003) ·≈â«‡™◊ÈÕ‰«√— 
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æ’Õ“√åÕ“√å‡Õ ®÷ß°√–®“¬‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß ‡™àπ ¡â“¡ µàÕ¡

πÈ”‡À≈◊Õß ·≈–∑Õπ´‘≈ ´÷Ëß®–æ∫ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ

‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë 14

DPI ́ ÷Ëß Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Cheon ·≈– Chae (1999)

∑’Ë‰¥â∑”°“√»÷°…“°“√°√–®“¬¢Õß‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ „π ÿ°√

∑¥≈Õß ‚¥¬«‘∏’ Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’ ·≈– in situ hybridization

´÷Ëßæ∫ ÿ°√∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ „πªÕ¥µ—Èß·µà

1 DPI À≈—ß®“°π—Èπ®÷ßæ∫ ÿ°√∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— 

æ’Õ“√åÕ“√å‡Õ „π¡â“¡ µàÕ¡πÈ”‡À≈◊Õß ·≈–∑Õπ´‘≈∑’Ë 3 DPI

‡¡◊ËÕ∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ

‰«√— æ’Õ“√åÕ“√å‡Õ  ·≈–‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å

‡øï¬√Õπ„π·µà≈–‡π◊ÈÕ‡¬◊ËÕÕ«—¬«– √â“ßπÈ”‡À≈◊Õßæ∫«à“ „π

¡â“¡®–æ∫‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ Ÿß

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë 14 ·≈– 28 «—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ

„π°≈ÿà¡‡™◊ÈÕ™π‘¥§«“¡√ÿπ·√ß Ÿß πà“®–‡°‘¥®“°„π¡â“¡æ∫

‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‰«√— æ’Õ“√åÕ“√å‡Õ ¡“°∑’Ë ÿ¥ ‡¡◊ËÕ‡∑’¬∫°—∫

®”π«π‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ „π∑Õπ ‘́≈

·≈–µàÕ¡πÈ”‡À≈◊Õß  à«π„π∑Õπ´‘≈·≈–µàÕ¡πÈ”‡À≈◊Õß®–¡’

∑—Èßª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ ·≈–

·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ  Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë 14

«—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ‰«√— „π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ™π‘¥§«“¡

√ÿπ·√ß Ÿß§«∫§Ÿà°—π ·≈–æ∫«à“‡´≈≈å∑’Ë„Àâº≈∫«°®–≈¥≈ß∑’Ë

28 «—π¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ ‡π◊ËÕß®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß·°¡¡à“

Õ‘π‡µÕ√å‡øï¬√Õπ√à«¡°—∫ pro-inflammatory cytokines µ—«Õ◊Ëπ∑’Ë

¡’º≈¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ „π∑Õπ ‘́≈

·≈–µàÕ¡πÈ”‡À≈◊Õßµ“¡°“√»÷°…“¢Õß Roland ·≈– Robinson

(2001) ·≈– Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Thanawongnuwech

·≈–§≥– (2003) „πªÕ¥ ÿ°√∑’Ëæ∫«à“·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ

∑’Ë∂Ÿ° √â“ß‡æ‘Ë¡¡“°¢÷Èπ„πªÕ¥ ÿ°√∑’Ë 10 «—π¿“¬À≈—ß®“°

‰¥â√—∫‡™◊ÈÕ ¡’º≈„π°“√¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ‰«√— 

æ’Õ“√åÕ“√å‡Õ „πªÕ¥ ÿ°√‰¥â‡™àπ‡¥’¬«°—π ´÷Ëß √ÿª‰¥â«à“‡¡◊ËÕ

 ÿ°√‰¥â√—∫‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ  ‡™◊ÈÕ®–‰ª‡æ‘Ë¡®”π«π∑’ËªÕ¥

°àÕπ ·≈â«®÷ß‡¢â“ Ÿà√–∫∫πÈ”‡À≈◊Õß·≈–°√–· ‡≈◊Õ¥ ®÷ß∑”„Àâ

æ∫ª√‘¡“≥‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ∑’Ë

µÕ∫ πÕß°“√µ‘¥‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ „πªÕ¥‰¥â‡√Á«°«à“

„π‡π◊ÈÕ‡¬◊ËÕπÈ”‡À≈◊Õß

º≈®“°°“√»÷°…“„π§√—Èßπ’È √ÿª‰¥â«à“ ·°¡¡à“Õ‘π‡µÕ√å-

‡øï¬√Õπ¡’º≈„π°“√¬—∫¬—È ß°“√‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ‰«√— 

æ’Õ“√åÕ“√å‡Õ „π‡π◊ÈÕ‡¬◊ËÕÕ«—¬«– √â“ßπÈ”‡À≈◊Õß ÿ°√„π√–¥—∫

Àπ÷Ëß ‚¥¬ª√‘¡“≥¢Õß·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ∑’Ë‡æ‘Ë¡¢÷Èπ Õ“®

‡π◊ËÕß®“°°“√§ßÕ¬Ÿà¢Õß‰«√— æ’Õ“√åÕ“√å‡Õ „π‡π◊ÈÕ‡¬◊ËÕπ—ÈπÊ

·≈–¡’º≈‡Àπ’Ë¬«π”„Àâ‡°‘¥æ¬“∏‘ ¿“æÀ√◊Õ√Õ¬‚√§¢÷Èπ„π

‡π◊ÈÕ‡¬◊ËÕ∑’Ëæ∫·Õπµ‘‡®π¢Õß‰«√— æ’Õ“√åÕ“√å‡Õ  ÷́Ëß°“√ √â“ß

·°¡¡à“Õ‘π‡µÕ√å‡øï¬√Õπ„π ÿ°√∑’Ëµ‘¥‡™◊ÈÕ‰«√— æ’Õ“√åÕ“√å‡Õ 

πà“®–¡’∫∑∫“∑ ”§—≠µàÕ°“√§«∫§ÿ¡‡™◊ÈÕ‰«√— æ’Õ“√å ‡Õ 

¿“¬„πµ—« ÿ°√µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥‚§√ß°“√°“√‡√’¬π°“√ Õπ‡æ◊ËÕ‡ √‘¡∑—°…–

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

ªï°“√»÷°…“ 2546 º».  æ.≠.¥√. —ππ‘¿“  ÿ√∑—µµå  ”À√—∫

§”·π–π”·≈–§”ª√÷°…“ º».π. æ. ¥√.‡º¥Á® ∏√√¡√—°…å

¿“§«‘™“ Ÿµ‘»“ µ√å ‡∏πÿ‡«™«‘∑¬“·≈–«‘∑¬“°“√ ◊∫æ—π∏ÿå

 ”À√—∫ß“π¥â“π ∂‘µ‘ ·≈–‡®â“Àπâ“∑’Ë¿“§«‘™“æ¬“∏‘«‘∑¬“

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