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Abstract
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SEMIQUANTITATIVE ANALYSIS OF IL-10 PRODUCTION IN BRONCHO-
ALVEOLAR LAVAGE LEUKOCYTES OF PRRSV INFECTED PIGS

Semi-quantitative analysis of the interleukin 10 (IL-10) in bronchoalveolar lavage cells (BALC), from pigs

challenged with porcine reproductive and respiratory syndrome virus (PRRSV), was undertaken in this study.

Twenty-one, three weeks old, crossbred pigs from a PRRSV-free commercial farm were separated into three groups,

a control, non-infected group (3 pigs/group), and 2 groups (9 pigs/group), the first inoculated with a Thai-isolated

European (O2SB3) strain and the second a Thai-isolated, North American (O1NP1) PRRSV strain. BALC were

isolated from three infected pigs and one control on days 5, 9 and 15 post infection (DPI).  The levels of IL-10

production in BALC were assessed by RT-multiplex PCR and immunofluorescent assay (IFA). In addition, the

BALC were stained and subjected to a differential count. Both groups of PRRSV-infected pigs  showed significant

upregulation of the increase in IL-10 gene expression and IL-10 positive cells in the BALC after 9 DPI. Both

PRRSV strains induced comparable levels of IL-10 production in the infected pigs. Furthermore, the enhanced

IL-10 production was observed concurrently with an increased lymphocyte population in BALC
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°“√»÷°…“ª√‘¡“≥°“√ √â“ßÕ‘π‡µÕ√å≈‘«§‘π 10 ®“°‡´≈≈åπÈ”≈â“ßªÕ¥¢Õß ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√— 

æ’ Õ“√å Õ“√å ‡Õ 

»÷°…“ª√‘¡“≥°“√ √â“ßÕ‘π‡µÕ√å≈‘«§‘π 10 (IL-10) ®“°‡´≈≈åπÈ”≈â“ßªÕ¥¢Õß ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ‚¥¬

§—¥‡≈◊Õ°≈Ÿ° ÿ°√Õ“¬ÿ 3  —ª¥“Àå ®”π«π 21 µ—« ®“°ø“√å¡∑’Ëª≈Õ¥‚√§ æ’ Õ“√å Õ“√å ‡Õ  ·∫àß ÿ°√‡ªìπ  3 °≈ÿà¡ §◊Õ °≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à

‰¥â√—∫‡™◊ÈÕ®”π«π 3 µ—«   °≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ∑’Ë·¬°‰¥â„πª√–‡∑»‰∑¬ “¬æ—π∏ÿå¬ÿ‚√ª (02SB3) ®”π«π 9

µ—« ·≈–°≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ∑’Ë·¬°‰¥â„πª√–‡∑»‰∑¬ “¬æ—π∏ÿåÕ‡¡√‘°“ (01NP1) ®”π«π 9 µ—« „Àâ‡™◊ÈÕ‚¥¬

°“√À¬Õ¥®¡Ÿ°·≈–©’¥‡¢â“°≈â“¡∫√‘‡«≥§Õ Õ¬à“ß≈– 1 ¡≈. (10
2.5

 TCID
50

 µàÕ ¡≈.) ·¬°‡≈’È¬ß„πÀâÕßªÑÕß°—π°“√µ‘¥‡™◊ÈÕ  ÿà¡ ÿ°√°≈ÿà¡

§«∫§ÿ¡ 1 µ—« °≈ÿà¡∑¥≈Õß 3 µ—«¡“™—π Ÿµ√„π«—π∑’Ë 5 9 ·≈– 15 ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ ‡°Á∫µ—«Õ¬à“ßπÈ”≈â“ßªÕ¥π”‰ªπ—∫·¬°™π‘¥‡´≈≈å

·≈–»÷°…“ª√‘¡“≥°“√ √â“ß IL-10 ‚¥¬«‘∏’ RT-multiplex PCR ·≈–¬âÕ¡¥â«¬«‘∏’ Immunofluorescence assay (IFA) æ∫«à“ ÿ°√

°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ∑—Èß “¬æ—π∏ÿå¬ÿ‚√ª·≈–Õ‡¡√‘°“ ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ IL-10 gene expression ·≈–‡´≈≈å

∑’Ë„Àâº≈∫«°µàÕ IL-10 „π«—π∑’Ë 9 ·≈– 15 ¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ Õ¬à“ß‰√°Áµ“¡√–¥—∫¢Õß°“√ √â“ß IL-10 √–À«à“ß “¬æ—π∏ÿå¬ÿ‚√ª·≈–

Õ‡¡√‘°“‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p>0.05) πÕ°®“°π’Èæ∫«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√ √â“ß IL-10  Õ¥§≈âÕß°—∫°“√‡æ‘Ë¡¢÷Èπ

¢Õß‡´≈≈å≈‘¡‚ø‰´µå„π‡´≈≈åπÈ”≈â“ßªÕ¥¿“¬À≈—ß‰¥â√—∫‡™◊ÈÕ

§” ”§—≠ :  ‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  Õ‘π‡µÕ√å≈‘«§‘π 10 ‡´≈≈åπÈ”≈â“ßªÕ¥  ÿ°√

∫∑π”

Porcine reproductive and respiratory syndrome (PRRS)

À√◊Õ‚√§ æ’ Õ“√å Õ“√å ‡Õ  „π ÿ°√ ‡ªìπ‚√§ ”§—≠∑’Ë∑”„Àâ‡°‘¥

§«“¡ Ÿ≠‡ ’¬·°àÕÿµ “À°√√¡°“√‡≈’È¬ß ÿ°√∑—Ë«‚≈° ‚¥¬∑”„Àâ

 ÿ°√∑’ËªÉ«¬· ¥ßÕ“°“√∑’Ë ”§—≠ 2 °≈ÿà¡Õ“°“√§◊Õ °≈ÿà¡Õ“°“√

∑“ß√–∫∫ ◊∫æ—π∏ÿå·≈–°≈ÿà¡Õ“°“√∑“ß√–∫∫À“¬„® (White,

1991) πÕ°®“°π’È ‚√§ æ’ Õ“√å Õ“√å ‡Õ  ¬—ß‡ªìπ “‡Àµÿ‚πâ¡π”

„Àâ‡°‘¥ ‚√§√–∫∫∑“ß‡¥‘πÀ“¬„® —́∫´âÕπ (porcine respiratory

disease complex; PRDC) À√◊Õ ‚√§ æ’ Õ“√å ¥’ ´’ ´÷Ëß®–¡’°“√

µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬·∑√° ấÕπµ“¡¡“ (reviewed by Goyal, 1993)

°àÕ„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®„πÕÿµ “À°√√¡°“√‡≈’È¬ß

 ÿ°√„πª√–‡∑»‡ªìπÕ¬à“ß¡“°

‚√§ æ’ Õ“√å Õ“√å ‡Õ  ∂Ÿ°§âπæ∫§√—Èß·√°„πªï æ.». 2535

∑’Ëª√–‡∑»‡π‡∏Õ√å·≈π¥å (Wensvoort et al., 1991) ·≈–ªï æ.».

2539 æ∫§√—Èß·√°„πª√–‡∑»‰∑¬ (Damrongwatanapokin

et al.,1996) ‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å  ‡Õ  (PRRSV) ‡ªìπ RNA

virus ®—¥Õ¬Ÿà„π°≈ÿà¡ Arterivirus ·ø¡‘≈’Ë Arteriviridae (De Vries

et al., 1997) ‚¥¬·∫àß‡ªìπ 2  “¬æ—π∏ÿåÀ≈—°Ê §◊Õ°≈ÿà¡ “¬

æ—π∏ÿåÕ‡¡√‘°“ (US)  ·≈–°≈ÿà¡ “¬æ—π∏ÿå¬ÿ‚√ª (EU) πÕ°®“°π’È

¬—ß “¡“√∂æ∫§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡‰¥â„π·µà≈–°≈ÿà¡

¢Õß‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ   “¬æ—π∏ÿåÕ‡¡√‘°“ ‚¥¬ “¡“√∂

·¬°‡ªìπ°≈ÿà¡¬àÕ¬Ê ‰¥âµ“¡§«“¡√ÿπ·√ß¢Õß‚√§ (Nelson et al.,

1993) ‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  °≈ÿà¡ “¬æ—π∏ÿåÕ‡¡√‘°“ ®–

¡’§«“¡√ÿπ·√ß·≈–°àÕ„Àâ‡°‘¥Õ“°“√∑“ß§≈‘π‘°¡“°°«à“°≈ÿà¡ “¬

æ—π∏ÿå¬ÿ‚√ª (Halbur et al., 1995) πÕ°®“°π’È¿“¬„π°≈ÿà¡ “¬

æ—π∏ÿå‡¥’¬«°—π‡Õß§«“¡√ÿπ·√ß„π°“√°àÕ‚√§¬—ß·µ°µà“ß°—πÕ’°¥â«¬

„πª√–‡∑»‰∑¬æ∫«à“¡’°“√µ‘¥‡™◊ÈÕ¢Õß‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ 

‰¥â∑—Èß 2 °≈ÿà¡ “¬æ—π∏ÿå ®“°«‘∏’®”·π°≈—°…≥–¢Õß‡™◊ÈÕµ“¡§«“¡

·µ°µà“ß¢Õßº≈º≈‘µ¢ÕßªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ√å‡√  nested

multiplex PCR (Thanawongnuwech et al., 2002)
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‡´≈≈å‡ªÑ“À¡“¬¢Õß‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  §◊Õ

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥¡“‚§√ø“® ‚¥¬‡©æ“–‡´≈≈å¡“‚§√ø“®

∑’ËªÕ¥ (Thanawongnuwech et al., 1997) ‚¥¬‡¡◊ËÕ ÿ°√‰¥â

√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ‚¥¬°“√À¬Õ¥®¡Ÿ° ‰«√— ®–

ºà“π‡¢â“‰ª„π nasal epithelium, tonsil macrophage ·≈–

pulmonary macrophages À≈—ß®“°π—Èπ®–‡°‘¥¿“«–°“√µ‘¥‡™◊ÈÕ

„π°√–· ‚≈À‘µ ¿“¬„π 12 ™¡.À≈—ß®“°√—∫‡™◊ÈÕ (Rossow et

al., 1996) ‚¥¬ “¡“√∂æ∫‡™◊ÈÕ‰«√— ‰¥â®“°ªÕ¥ µàÕ¡πÈ”‡À≈◊Õß

¡â“¡ ·≈–µàÕ¡∑Õπ´‘≈ „π«—π∑’Ë 7 À≈—ß®“°√—∫‡™◊ÈÕ‰«√—  ·≈–

 “¡“√∂µ√«®æ∫‡™◊ÈÕ‰«√— ª√‘¡“≥¡“°„πµàÕ¡πÈ”‡À≈◊Õß ¡â“¡

·≈–∑Õπ´‘≈ „π«—π∑’Ë 28 À≈—ß®“°√—∫‡™◊ÈÕ °“√µ‘¥‡™◊ÈÕ‰«√— ∑”

„Àâ‡°‘¥ interstitial pneumonia, myocarditis, encephalitis,

vasculitis ·≈– lymphadinitis µ“¡¡“ (Rossow et al., 1994)

ªí≠À“°“√µ‘¥‡™◊ÈÕ·∑√°´âÕπ¢Õß√–∫∫∑“ß‡¥‘πÀ“¬„®„π ÿ°√

∑’Ëµ‘¥‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ¡’ªí®®—¬À≈“¬Õ¬à“ß¡“‡°’Ë¬«¢âÕß

‚¥¬æ∫«à“°“√∑”Àπâ“∑’Ë¢Õß‡´≈≈å¡“‚§√ø“®„πªÕ¥∂Ÿ°√∫°«π

®“°°“√µ‘¥‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ´÷Ëß∑”„Àâ§«“¡ “¡“√∂

„π°“√‡°Á∫°‘π·≈–∑”≈“¬®ÿ≈™’æπâÕ¬≈ß (Thanawongnuwech et

al.,1997, Thanawongnuwech et al., 1998) πÕ°®“°π’È°“√

µ‘¥‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ¬—ß‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√µ“¬¢Õß

‡´≈≈å¡“‚§√ø“® (Thanawongnuwech et al., 2000) ‡ªìπº≈

∑”„Àâ ÿ°√∑’Ëµ‘¥‡™◊ÈÕ‡°‘¥¿“«–°¥¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬

‚√§ æ’ Õ“√å Õ“√å ‡Õ  ‡ªìπ‚√§∑’Ë∂Ÿ°§âπæ∫„π™à«ß

√–¬–‡«≈“‰¡àπ“π¡“π’È §«“¡√Ÿâ∑’Ë‡°’Ë¬«¢âÕß°—∫‡™◊ÈÕ æ’ Õ“√å Õ“√å ‡Õ 

¡—°¡ÿàß‡πâπ°“√»÷°…“„π·ßà‰«√— «‘∑¬“ √–∫“¥«‘∑¬“ ·≈–°“√

»÷°…“∑“ß ’́√—Ë¡«‘∑¬“ Õ¬à“ß‰√°Áµ“¡¡’¢âÕ¡Ÿ≈ß“π«‘®—¬À≈“¬™‘Èπ∑’Ë

∫àß™’È«à“‡™◊ÈÕ æ’ Õ“√å Õ“√å ‡Õ  Õ“®¡’§«“¡ “¡“√∂„π°“√§«∫§ÿ¡

À√◊Õ‡ª≈’Ë¬π·ª≈ß°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬

„Àâ‡ªìπª√–‚¬§µàÕ§«“¡Õ¬Ÿà√Õ¥¢Õß‡™◊ÈÕ„πµ—« ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ

‡™◊ÈÕ æ’ Õ“√å Õ“√å ‡Õ   “¡“√∂§ßÕ¬Ÿà„π√à“ß°“¬ ÿ°√∑’Ëµ‘¥‡™◊ÈÕ

¡“°°«à“ 12  —ª¥“Àå ·¡â«à“ —µ«å®–‰¡à· ¥ßÕ“°“√ªÉ«¬·≈â«

(Will et al., 1997) ¿“¬À≈—ß°“√µ‘¥‡™◊ÈÕ¡’°“√°√–µÿâπ°“√

 √â“ß non-neutralizing antibody Õ¬à“ß√«¥‡√Á« ´÷Ëß®–‡ªìπ

ª√–‚¬™πå„π°“√π”‡™◊ÈÕ‰«√— ‡¢â“ Ÿà‡´≈≈å‡ªÑ“À¡“¬ πÕ°®“°π’È

°“√æ—≤π“¿Ÿ¡‘§ÿâ¡°—π·∫∫®”‡æ“–∑—Èß™π‘¥‡´≈≈å ·≈– neutralizing

antibody ¬—ß‡ªìπ‰ªÕ¬à“ß≈à“™â“¡“° (Meier et al., 2003) Õ’°

∑—Èß¬—ß¡’°“√√“¬ß“π«à“¿“¬„πªÕ¥¢Õß ÿ°√∑’Ëµ‘¥‡™◊ÈÕ æ’ Õ“√å Õ“√å

‡Õ  ®–¡’°“√ √â“ß pro-inflammatory cytokine (IL-1, IFN-α,

TNF) ∑’Ë®”‡ªìπµàÕ°“√µàÕµâ“π°“√µ‘¥‡™◊ÈÕ„πªÕ¥ ·≈–°“√

æ—≤π“°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π·∫∫®”‡æ“–„π√–¬–

µàÕ¡“ „πª√‘¡“≥µË”¡“°‡¡◊ËÕ‡∑’¬∫°—∫°“√µ‘¥‡™◊ÈÕ‰«√— ™π‘¥

Õ◊ËπÊ „π√–∫∫∑“ß‡¥‘πÀ“¬„® (Van Reeth and Nauwynck,

2000) ®“°√“¬ß“π‡À≈à“π’È≈â«π∫àß™’È«à“‡™◊ÈÕ æ’ Õ“√å Õ“√å ‡Õ 

πà“®–¡’∫∑∫“∑„π°“√§«∫§ÿ¡°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π

∑—Èß„π√–¥—∫Õ«—¬«–∑’Ë¡’°“√µ‘¥‡™◊ÈÕ (local) ·≈–∑—Ë«√à“ß°“¬

(systemic)

„π™à«ßªï∑’Ëºà“π¡“¡’√“¬ß“π«à“ ‡™◊ÈÕ æ’ Õ“√å Õ“√å ‡Õ 

 “¡“√∂°√–µÿâπ„Àâ¡’°“√‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë √â“ß IL-10

„π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚ππ‘«‡§≈’¬√å∑’Ë·¬°‰¥â®“°‡≈◊Õ¥

(peripheral blood mononuclear cells; PBMC) „πÀâÕßªØ‘∫—µ‘

°“√ (Suradhat et al., 2003) ‚¥¬°“√»÷°…“π’È‰¥â∑”°“√»÷°…“

°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë √â“ß IL-2, IFN-γ, IL-4 ·≈– IL-10

„π‡«≈“‡¥’¬«°—π ·≈–æ∫«à“‡™◊ÈÕ æ’ Õ“√å Õ“√å ‡Õ  (virulent strain)

∑—Èß™π‘¥‡™◊ÈÕ‡ªìπ ·≈–‡™◊ÈÕµ“¬  “¡“√∂°√–µÿâπ°“√‡æ‘Ë¡°“√

· ¥ßÕÕ°¢Õß¬’π∑’Ë √â“ß IL-10 Õ¬à“ß¡’π—¬ ”§—≠ ¿“¬„π

24 ™¡. À≈—ß°“√ expose µàÕ‡™◊ÈÕ¿“¬„πÀâÕßªØ‘∫—µ‘°“√ ‚¥¬

°“√»÷°…“§√—Èßπ’È‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß¬’π∑’Ë √â“ß IL-2 ·≈–

IL-4 ´÷Ëß„π√–¬–µàÕ¡“‰¥â¡’¬◊π¬—πº≈¢Õß‰«√— µàÕ°“√ √â“ß

IL-10 ¢Õß PBMC „π∑’Ëµ‘¥‡™◊ÈÕµ—« ÿ°√ (in vivo, systemic ef-

fect) ‰«â·≈â«Õ’°¥â«¬ (Suradhat and Thanawongnuwech, 2003)

Õ’°∑—Èß¬—ß‡§¬¡’√“¬ß“π«à“‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ   “¡“√∂

°√–µÿâπ°“√ √â“ß IL-10‡æ‘Ë¡¢÷Èπ „π‡´≈≈å¡“‚§√ø“®Õ¬à“ß¡’π—¬

 ”§—≠ (Thanawongnuwech et al., 2001) °“√§âπæ∫‡À≈à“π’È

∫àß™’È«à“ ‡™◊ÈÕ æ’ Õ“√å Õ“√å ‡Õ  Õ“®„™â°“√ √â“ß IL-10 ‡ªìπ

°≈‰°„π°“√§«∫§ÿ¡°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π ∑—Èßπ’È‡π◊ËÕß

®“° IL-10 ‡ªìπ‰´‚µ§“¬πå∑’Ë √â“ß‰¥â®“°‡´≈≈åÀ≈“¬™π‘¥

√«¡∑—Èß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥¡“‚§√ø“®·≈–≈‘¡‚ø‰´µå

¡’Àπâ“∑’Ë°¥°“√ √â“ß proinflammatory cytokine ´÷Ëß¡’º≈„π

°“√≈¥°“√Õ—°‡ ∫·≈–°¥°“√∑”Àπâ“∑’Ë¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«

™π‘¥¡“‚§√ø“®·≈–≈‘¡‚ø‰´µå „πªí®®ÿ∫—πæ∫«à“ IL-10 ‡ªìπ

‰´‚µ§“¬πå ”§—≠∑’Ë¡’Àπâ“∑’Ë ¬—∫¬—È ß°“√∑”ß“π¢Õß√–∫∫

¿Ÿ¡‘§ÿâ¡°—π∑—Èß√–∫∫ ·≈–¬—ßæ∫«à“‡™◊ÈÕ‚√§À≈“¬™π‘¥ “¡“√∂

°√–µÿâπ°“√ √â“ß IL-10 „π√à“ß°“¬ —µ«å∑’Ëµ‘¥‡™◊ÈÕ √«¡∑—ÈßÕ“®

æ—≤π“¬’π∑’Ë √â“ß IL-10 ¥â«¬µ—«‡ÕßÕ’°¥â«¬ (reviewed by Moore

et al., 2001) „π°“√»÷°…“§√—Èßπ’ÈºŸâ«‘®—¬®÷ßµâÕß°“√»÷°…“ º≈

¢Õß‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  µàÕ°“√ √â“ß‰´‚µ§“¬πå„π

∫√‘‡«≥Õ«—¬«–‡ªÑ“À¡“¬ ‚¥¬»÷°…“°“√ √â“ß IL-10 ®“°‡´≈≈å

¢ÕßπÈ”≈â“ßªÕ¥¢Õß ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ æ’ Õ“√å Õ“√å ‡Õ  ‚¥¬°“√
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µ√«®«—¥ª√‘¡“≥°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë§«∫§ÿ¡°“√ √â“ß IL-10

¥â«¬«‘∏’ reverse transcription-multiplex polymerase chain

reaction (RT-PCR) ·≈–®”π«π‡´≈≈å∑’Ë √â“ß IL-10 ¥â«¬«‘∏’

immunofluorescent assay (IFA)

«— ¥ÿ·≈–«‘∏’°“√

 —µ«å∑¥≈Õß

π”≈Ÿ° ÿ°√À¬à“π¡Õ“¬ÿ 3  —ª¥“Àå ®”π«π 21 µ—« ∑’Ë

‰¡à¡’ª√–«—µ‘°“√µ‘¥‡™◊ÈÕ ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  (PRRS-

seronegative) ®“°ø“√å¡∑’Ë‰¡à¡’ª√–«—µ‘°“√‡°‘¥‚√§  æ’ Õ“√å Õ“√å

‡Õ  (clinical sign) ‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 2 ªï ∑”°“√·∫àß°≈ÿà¡

°“√∑¥≈Õß·∫∫ ÿà¡‡ªìπ 3 °≈ÿà¡ §◊Õ °≈ÿà¡§«∫§ÿ¡‡ªìπ°≈ÿà¡∑’Ë

‰¡à‰¥â√—∫‡™◊ÈÕ ®”π«π 3 µ—« °≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’

Õ“√å Õ“√å ‡Õ  ∑’Ë·¬°‰¥â„πª√–‡∑»‰∑¬ “¬æ—π∏ÿå¬ÿ‚√ª (02SB3)

®”π«π 9 µ—« ·≈–°≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å

‡Õ  ∑’Ë·¬°‰¥â„πª√–‡∑»‰∑¬ “¬æ—π∏ÿåÕ‡¡√‘°“ (01NP1) ®”π«π

9 µ—« ‚¥¬∑’Ë ÿ°√„π∑ÿ°°≈ÿà¡‰¥â√—∫°“√©’¥¬“ªØ‘™’«π– 2 «—π

·√°¢Õß°“√ª√—∫ ¿“æ°àÕπ°“√∑¥≈Õß ®“°π—Èπ∑”°“√„Àâ‡™◊ÈÕ

·°à ÿ°√°≈ÿà¡∑¥≈Õß‚¥¬°“√À¬Õ¥®¡Ÿ°√à«¡°—∫°“√©’¥‡¢â“

°≈â“¡‡π◊ÈÕ∫√‘‡«≥§Õ Õ¬à“ß≈– 1 ¡≈. (102.5TCID
50
 µàÕ¡≈.)  à«π

 ÿ°√°≈ÿà¡§«∫§ÿ¡‰¥â√—∫ mock infected MARC-145 cell

lysate „πª√‘¡“≥∑’Ë‡∑à“°—∫ ÿ°√°≈ÿà¡∑¥≈Õß ‡≈’È¬ß ÿ°√∑—Èß 3

°≈ÿà¡ ‰«â„πÀâÕß∑’ËªÑÕß°—π°“√µ‘¥‡™◊ÈÕ ¿“¬„πµ÷° —µ«å∑¥≈Õß

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

‡≈’È¬ßÀâÕß≈– 1 °≈ÿà¡ ·≈–∑”°“√ ÿà¡ ÿ°√‡æ◊ËÕ™—π Ÿµ√„π«—π∑’Ë 5

9 ·≈– 15 À≈—ß‰¥â√—∫‡™◊ÈÕ (days post infection; DPI) „π·µà

≈–§√—Èß∑’Ë∑”°“√ ÿà¡™—π Ÿµ√®–¡’ ÿ°√„π°≈ÿà¡§«∫§ÿ¡ 1 µ—« °≈ÿà¡

∑¥≈Õß∑’Ë‰¥â√—∫‡™◊ÈÕ “¬æ—π∏ÿå¬ÿ‚√ª·≈–Õ‡¡√‘°“°≈ÿà¡≈– 3 µ—«

∑”°“√‡°Á∫µ—«Õ¬à“ß BALC ‡æ◊ËÕπ”‰ª»÷°…“‚¥¬°“√π”‰ªπ—∫

·¬°‡´≈≈å·≈–¬âÕ¡¥â«¬«‘∏’Õ‘¡¡Ÿπ‚π‰´‚µ‡§¡’ π”µ—«Õ¬à“ß∑’Ë

‡À≈◊Õ‰ªªíòπ‡´≈≈å∑’Ë 4,000 √Õ∫/π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 26o´. π“π

2 π“∑’ ·≈â«‡∑ supernatant ¥â“π∫π∑‘Èß ·≈â«‡µ‘¡ RNA later®

(Ambion®, USA) 100 ‰¡‚§√≈‘µ√ π”‰ª‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -20o´.

‡æ◊ËÕ√Õ∑”°“√ °—¥·¬° RNA ·≈–  RT-multiplex PCR µàÕ‰ª

°“√π—∫·¬°‡´≈≈å

π”µ—«Õ¬à“ß BALC ∑’Ëºà“π°“√ªíòπ≈â“ß∑’Ë 3,000 √Õ∫/

π“∑’ 10 π“∑’ 2 §√—Èß ¡“ smear ∫π·ºàπ ‰≈¥å°√–®°∑’Ë

 –Õ“¥·≈–∑”°“√¬âÕ¡¥â«¬ ’ Giemsa stain ®”π«π 3 ·ºàπ

µàÕµ—«Õ¬à“ß·≈â«∑”°“√π—∫·¬°™π‘¥¢Õß‡´≈≈å‚¥¬Õ“»—¬

≈—°…≥–°“¬¿“æ¢Õß‡´≈≈å¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå· ß «à“ß

À“§à“‡©≈’Ë¬‡ªÕ√å‡´Áπµå¢Õß‡´≈≈å·µà≈–™π‘¥∑’Ëæ∫„π ÿ°√·µà

≈–µ—«

°“√¬âÕ¡Õ‘¡¡Ÿπ‚π‰´‚µ‡§¡’¥â«¬«‘∏’ Immunofluorescent assay

(IFA)

π”µ—«Õ¬à“ß BALC ∑’Ëºà“π°“√ªíòπ≈â“ß·≈â«¡“ smear

∫π·ºàπ ‰≈¥å°√–®°∑’Ë –Õ“¥®”π«π 5 ·ºàπµàÕµ—«Õ¬à“ß ·≈â«

∑”°“√ fix ¥â«¬ “√≈–≈“¬ methanol : acetone (1:4) π“π 5

π“∑’ π” ‰≈¥å·™à„π “√≈–≈“¬ phosphate-buffered saline (PBS)

π“π 5 π“∑’ À¬¥ monoclonal antibody (Mab) anti-swine

IL-10 (Biosource, USA) ¢π“¥§«“¡‡¢â¡¢âπ 1 : 200 ª√–¡“≥

150 ‰¡‚§√≈‘µ√ „Àâ∑à«¡„π∫√‘‡«≥«ß°≈¡À≈—ß®“°π—Èππ”·ºàπ

 ‰≈¥å„ à‰«â„π moisture chamber ·≈â«‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 370´.

π“π 1 ™¡. ≈â“ß “√≈–≈“¬ PBS π“π 5 π“∑’ À¬¥ goat

anti-mouse IgG FITC conjugate (SIGMA, USA) ¢π“¥

§«“¡‡¢â¡¢âπ 1 : 200 ª√–¡“≥ 150 ‰¡‚§√≈‘µ√ „π

moisture chamber ·≈â«‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 370´. π“π 1 ™¡.π”

 ‰≈¥å·™à “√≈–≈“¬ PBS „π chamber ∑’ËÀàÕ¥â«¬ aluminum

foil π“π 5 π“∑’ „π·µà≈–§√—Èß®–∑”°“√¬âÕ¡·ºàπ§«∫§ÿ¡∑’Ë„Àâ

º≈≈∫ (negative control) 2 ·ºàπ∑’Ë∑”°“√¬âÕ¡‡À¡◊Õπ«‘∏’∑”¢â“ßµâπ

‚¥¬·ºàπ·√°‰¡àÀ¬¥ Mab anti-swine IL-10 ·≈–·ºàπ∑’Ë Õß

‰¡àÀ¬¥ goat anti-mouse IgG FITC conjugate (SIGMA, USA)

À≈—ß®“°π—ÈπÀ¬¥ 50% glycerine ∫π ‰≈¥å·≈â«ªî¥¥â«¬ cover

glass slide π”‰ª¥Ÿ¿“¬„µâ°≈âÕß fluorescent microscope

·≈–∑”°“√π—∫·¬°‡´≈≈å∑’Ë„Àâº≈∫«°·≈–≈∫µàÕ°“√¬âÕ¡

∑—ÈßÀ¡¥ª√–¡“≥ 50 ‡´≈≈å ·≈– —ß‡°µ≈—°…≥– morphology

¢Õß‡´≈≈å∑’Ë„Àâº≈∫«° ∑”°“√∫—π∑÷°¿“æµ—«Õ¬à“ß‡´≈≈å∑’Ë„Àâº≈

∫«°µàÕ°“√¬âÕ¡

°“√ °—¥·¬° RNA ·≈–°“√‡æ‘Ë¡®”π«π cDNA ¥â«¬«‘∏’ RT-PCR

π”µ—«Õ¬à“ß BALC ∑’Ë‡°Á∫‰«â„π RNA later® ª√–¡“≥

2x106 ‡´≈≈å ¡“ °—¥·¬° RNA ‚¥¬„™â NucleoSpin® RNA II

kit (Macherey-Nagel, Germany) µ“¡§”·π–π”¢Õß∫√‘…—∑

ºŸâº≈‘µ ‚¥¬∑’Ë DNA ∑’Ëªπ‡ªóôÕπ®–∂Ÿ°°”®—¥ÕÕ°‚¥¬°“√„™â

DNase I ®“°π—Èππ”µ—«Õ¬à“ß∑’Ë‰¥â‰ª‡¢â“ Ÿà°√–∫«π°“√ RT-MPCR

µàÕ‰ª °“√‡æ‘Ë¡®”π«π cDNA ¢Õß¬’π∑’ËµâÕß°“√»÷°…“

ª√–°Õ∫¥â«¬ 2 ¢—ÈπµÕπ ‰¥â·°à reverse transcription (RT)
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®”π«π¡“° ·≈–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√–™“°√π‘«‚∑√øî≈

‡æ’¬ß‡≈Á°πâÕ¬ (√Ÿª∑’Ë 1A, 1B)  à«π°“√π—∫·¬°‡´≈≈å„π ÿ°√

°≈ÿà¡§«∫§ÿ¡ „π«—π∑’Ë 5 9 ·≈– 15 À≈—ß‰¥â√—∫‡™◊ÈÕπ—Èπæ∫«à“

Õ¬Ÿà„π√–¥—∫§ß∑’Ë‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß‚¥¬ª√–™“°√‡¡Á¥‡≈◊Õ¥

¢“«‡√’¬ß®“°¡“°‰ªÀ“πâÕ¬‰¥â·°à ¡“‚§√ø“® ≈‘¡‚ø‰´µå·≈–

π‘«‚∑√øî≈ µ“¡≈”¥—∫ (√Ÿª∑’Ë 1C)

º≈°“√»÷°…“°“√· ¥ßÕÕ°¢Õß IL-10 gene „π ÿ°√∑’Ë

‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ‚¥¬«‘∏’ RT-multiplex PCR

æ∫«à“„π ÿ°√°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ∑—Èß “¬

æ—π∏ÿå¬ÿ‚√ª ·≈– Õ‡¡√‘°“ ¡’°“√· ¥ßÕÕ°¢Õß IL-10 gene „π

√–¥—∫∑’Ë Ÿß¢÷Èπ ¿“¬À≈—ß°“√‰¥â√—∫‡™◊ÈÕÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ·≈–√–¥—∫°“√· ¥ßÕÕ°¢Õß

IL-10 gene „π ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ∑—Èß 2 °≈ÿà¡¡’§à“„°≈â‡§’¬ß°—π

µ≈Õ¥ 3 √–¬–‡«≈“∑’Ë‰¥â∑”°“√µ√«®«—¥·≈–‰¡à¡’§«“¡·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠ (p>0.05)  à«π ÿ°√„π°≈ÿà¡§«∫§ÿ¡¡’°“√‡ª≈’Ë¬π

·ª≈ß¢Õß√–¥—∫°“√· ¥ßÕÕ°¢Õß IL-10 gene §àÕπ¢â“ß

πâÕ¬·≈–Õ¬Ÿà„π√–¥—∫µË”µ≈Õ¥°“√∑¥≈Õß (√Ÿª∑’Ë 2)

°“√»÷°…“ª√‘¡“≥¢Õß‡´≈≈å®“°πÈ”≈â“ßªÕ¥ ÿ°√∑’Ë„Àâº≈

∫«°µàÕ swine IL-10 ‚¥¬«‘∏’ IFA æ∫«à“„π ÿ°√°≈ÿà¡∑’Ë‰¥â√—∫

‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß®”π«π‡´≈≈å∑’Ë„Àâ

º≈∫«° (IL-10 producing cells) Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

„π«—π∑’Ë 9 ·≈– 15 À≈—ß‰¥â√—∫‡™◊ÈÕ Õ¬à“ß‰√°Áµ“¡‰¡àæ∫§«“¡

·µ°µà“ß¢Õß®”π«π IL-10 producing cells „ππÈ”≈â“ßªÕ¥

¢Õß ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ∑—Èß 2  “¬æ—π∏ÿå  à«π„π ÿ°√°≈ÿà¡§«∫§ÿ¡

æ∫®”π«π‡´≈≈å∑’Ë„Àâº≈∫«°µË”·≈–¡’°“√‡ª≈’Ë¬π·ª≈ßπâÕ¬

∑—Èß∑’Ë 9 ·≈– 15 «—π À≈—ß‰¥â√—∫‡™◊ÈÕ (µ“√“ß∑’Ë 1) πÕ°®“°π’È

æ∫«à“≈—°…≥– morphology ¢Õß‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ IL-10

‚¥¬«‘∏’ IFA §“¥«à“πà“®–‡ªìπ‡´≈≈å„π°≈ÿà¡≈‘¡‚ø‰´µå (√Ÿª∑’Ë 3)

«‘®“√≥å

À≈—ß®“°∑’Ë‡§¬¡’√“¬ß“π°“√»÷°…“°àÕπÀπâ“π’È«à“‡™◊ÈÕ‰«√— 

æ’ Õ“√å Õ“√å ‡Õ  ¡’º≈‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë§«∫§ÿ¡°“√

 √â“ß IL-10 „π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π°≈ÿà¡ PBMC ∑’Ë·¬°‰¥â

®“° ÿ°√„πÀâÕßªØ‘∫—µ‘°“√ (Suradhat et al., 2003) „π°“√

»÷°…“§√—Èßπ’È‰¥â∑”°“√»÷°…“∂÷ßº≈¢Õß°“√µ‘¥‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å

‡Õ  „π BALC ∑’Ë‰¥â®“° ÿ°√∑’Ëµ‘¥‡™◊ÈÕ ‚¥¬æ∫«à“¡’°“√‡æ‘Ë¡¢÷Èπ

¢Õß°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë§«∫§ÿ¡°“√ √â“ß IL-10 „π‡´≈≈å

®“°πÈ”≈â“ßªÕ¥ ¢Õß ÿ°√°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ 

∑—Èß “¬æ—π∏ÿå¬ÿ‚√ª ·≈–Õ‡¡√‘°“ µ—Èß·µà«—π∑’Ë 9 À≈—ß‰¥â√—∫‡™◊ÈÕ

·≈– multiplex-PCR ‚¥¬„™â protocol ‡¥’¬«°—∫∑’Ë‰¥â‡§¬¡’°“√

√“¬ß“π‰«â°àÕπÀπâ“π’È·≈â« (Suradhat and Thanawongnuwech,

2003)

°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ PCR product

π” agarose gel ∑’Ë‰¥â¡“µ√«®À“ PCR product ¿“¬„µâ

UV illuminator ·≈– ∑”°“√∫—π∑÷°¿“æ‚¥¬ çPhoto-printé

photodocumentation system (Vilber Loumat, France) À≈—ß

®“°π—Èπ∑”°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥º≈‘µº≈ PCR ®“°§à“§«“¡

Àπ“¢Õß·∂∫ PCR product ∫π  agarose gel ‚¥¬„™â Scion

Image software (Scion corporation) ‚¥¬√–¥—∫°“√· ¥ß

ÕÕ°¢Õßº≈‘µº≈∑’Ë‰¥â®“° PCR ®–∂Ÿ°ª√—∫„Àâ¡’§à“∞“π‡∑à“°—π

(normalize) °—∫ housekeeping gene (GAPDH) §à“∑’Ë‰¥â®–§‘¥

‡ªìπ√âÕ¬≈–¢Õß°“√· ¥ßÕÕ°¢Õß‰´‚µ§“¬πå µàÕ house-

keeping gene

°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘

∑”°“√«‘‡§√“–Àå§à“∑“ß ∂‘µ‘¥â«¬‚ª√·°√¡ SAS Version

6.12 ‡æ◊ËÕÀ“§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡¢Õß√–¥—∫°“√· ¥ß

ÕÕ°¢Õß IL-10 gene º≈°“√π—∫·¬°‡´≈≈å ‚¥¬„™â Tukey's

Student Range (HSD) Test  ·≈–º≈°“√∑”Õ‘¡¡Ÿπ‚π‰´‚µ‡§¡’

∑”°“√«‘‡§√“–Àå‚¥¬„™â Chi-Square ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ

p<0.05

º≈°“√∑¥≈Õß

¿“¬À≈—ß°“√„Àâ‡™◊ÈÕæ∫«à“ ÿ°√°≈ÿà¡∑’Ë„Àâ ‡™◊ÈÕ· ¥ß

Õ“°“√¢Õß‚√§ æ’ Õ“√å Õ“√å ‡Õ   ‚¥¬ ÿ°√°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ US

strain ¡’Õ“°“√∑“ß§≈‘π‘° ·≈–°“√‡ª≈’Ë¬π·ª≈ß∑“ßæ¬“∏‘

«‘∑¬“∑’Ë√ÿπ·√ß°«à“°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ EU strain ‚¥¬ “¡“√∂

·¬°‡™◊ÈÕ‰¥â®“° ÿ°√∑’Ë„Àâ‡™◊ÈÕ∑ÿ°µ—« ·≈–∑”°“√¬◊π¬—π genotype

¢Õß‡™◊ÈÕ«à“µ√ß°—∫‡™◊ÈÕ∑’Ë‰¥â√—∫ ·≈–¬◊π¬—π«à“‰¡à‡°‘¥ cross

contamination ¢Õß‡™◊ÈÕ∑—Èß 2 genotype ¢÷Èπ„π√–À«à“ß°“√∑¥≈Õß

 à«π ÿ°√°≈ÿà¡§«∫§ÿ¡‰¡àæ∫Õ“°“√ ·≈–°“√‡ª≈’Ë¬π·ª≈ß∑“ß

æ¬“∏‘«‘∑¬“„¥Ê

º≈°“√π—∫·¬°‡´≈≈å BALC (differential count) À≈—ß

®“°‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ∑—Èß “¬æ—π∏ÿå¬ÿ‚√ª ·≈–

Õ‡¡√‘°“ „π«—π∑’Ë 5 À≈—ß‰¥â√—∫‡™◊ÈÕæ∫«à“ª√–™“°√‡¡Á¥‡≈◊Õ¥¢“«

 à«π„À≠à‡ªìπ¡“‚§√ø“®  ·µà„π«—π∑’Ë 9 ·≈– 15 À≈—ß‰¥â√—∫

‡™◊ÈÕ æ∫·π«‚πâ¡°“√‡æ‘Ë¡¢÷Èπ¢Õßª√–™“°√≈‘¡‚ø‰´µå‡ªìπ
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´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π°àÕππ’È∑’Ëæ∫°“√‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬

 ”§—≠¢Õß°“√· ¥ßÕÕ°¢Õß IL-10 gene „π BALC „π≈Ÿ°

 ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ºà“π∑“ß√° (Johnsen et

al., 2002) ·≈–°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√· ¥ßÕÕ°¢Õß IL-10 gene

„π BALC ®“° ÿ°√„π°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ 

µ—Èß·µà«—π∑’Ë 10 À≈—ß‰¥â√—∫‡™◊ÈÕ (Thanawongnuwech et al., 2003)

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë √â“ß IL-10

„π PBMC ¢Õß ÿ°√∑’Ëµ‘¥‡™◊ÈÕ°≈—∫æ∫¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√

· ¥ßÕÕ°¢Õß IL-10 gene µ—Èß·µà«—π∑’Ë 5 À≈—ß‰¥â√—∫‡™◊ÈÕ

(Suradhat and Thanawongnuwech, 2003) ´÷Ëß°“√∑’Ëæ∫°“√

 √â“ß IL-10 „π PBMC °àÕπÕ“®‡ªìπº≈‡π◊ËÕß¡“®“°°“√µÕ∫

 πÕß¢Õß√à“ß°“¬µàÕ°“√µ‘¥‡™◊ÈÕ„π√–¬–∑—Ë«√à“ß°“¬ (systemic

infection) ‚¥¬¡’√“¬ß“π«à“¿“¬À≈—ß®“°∑’Ë‰¥â√—∫‡™◊ÈÕ·≈â«®–‡°‘¥

¿“«–°“√µ‘¥‡™◊ÈÕ„π°√–· ‚≈À‘µ¿“¬„π 12 ™—Ë«‚¡ß (Rossow

et al., 1996) À≈—ß®“°π—Èπ®÷ßµ√«®æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß¬’π∑’Ë

§«∫§ÿ¡°“√ √â“ß IL-10 „π BALC ´÷Ëßπà“®–‡ªìπº≈‡π◊ËÕß¡“

®“°°“√µÕ∫ πÕßµàÕ°“√µ‘¥‡™◊ÈÕ¢Õß√à“ß°“¬„π·∫∫‡©æ“–∑’Ë

(localized infection) ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“®”·π°™π‘¥¢Õß

‡¡Á¥‡≈◊Õ¥¢“«„π BALC ¬—ß‰¥â¬◊π¬—π·π«§‘¥¥—ß°≈à“«Õ’°¥â«¬

°“√»÷°…“®”π«πª√–™“°√¢Õß BALC ‚¥¬°“√π—∫

·¬°‡´≈≈å “¡“√∂„™â‡ªìπµ—«∫àß™’È ¿“«–°“√µ‘¥‡™◊ÈÕ„π√–∫∫

∑“ß‡¥‘πÀ“¬„® à«π≈à“ß‰¥â‡ªìπÕ¬à“ß¥’ (Narita et al., 1993)

„π°“√»÷°…“π’È æ∫«à“¡’·π«‚πâ¡¢Õß®”π«πª√–™“°√‡´≈≈å

‡¡Á¥‡≈◊Õ¥¢“«ª√–‡¿∑≈‘¡‚ø‰´µå‡æ‘Ë¡¢÷Èπ „π¢≥–∑’Ë®”π«π¡“

‚§√ø“®¡’·π«‚πâ¡≈¥≈ß„π«—π∑’Ë 9 ·≈– 15 À≈—ß‰¥â√—∫‡™◊ÈÕ

´÷Ëßº≈°“√π—∫·¬°‡´≈≈å¥—ß°≈à“« Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈∑’Ë‡§¬¡’

√“¬ß“πæ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß®”π«πª√–™“°√‡¡Á¥‡≈◊Õ¥¢“«

ª√–‡¿∑≈‘¡‚ø‰´µå ·≈–°“√≈¥≈ß¢Õß¡“‚§√ø“®„π BALC

∑’Ë‰¥â®“° ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  (Shibata et al.,

1997) ∂÷ß·¡â«à“„π°“√»÷°…“§√—Èßπ’È®–‰¡à‰¥â∑”°“√π—∫·¬°

‡´≈≈å®“° BALC ∑—ÈßÀ¡¥∑ÿ°‡´≈≈å (total count) Õ¬à“ß‰√

°Áµ“¡‰¥â‡§¬¡’°“√√“¬ß“π°“√»÷°…“°àÕπÀπâ“π’È·≈â««à“ BALC

¡’°“√‡æ‘Ë¡®”π«π¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠„π™à«ß «—π∑’Ë 10-21

À≈—ß‰¥â√—∫‡™◊ÈÕ ‚¥¬‡°‘¥®“°°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å„π°≈ÿà¡

≈‘¡‚ø‰´µå‡¢â“ Ÿà∫√‘‡«≥ªÕ¥ ‚¥¬∑’Ë„π™à«ß‡«≈“¥—ß°≈à“«®”π«π

ª√–™“°√¢Õß¡“‚§√ø“®®–¬—ß‰¡à§àÕ¬¡’°“√‡ª≈’Ë¬π·ª≈ß¡“°

π—°®π∂÷ß«—π∑’Ë 14 À≈—ß‰¥â√—∫‡™◊ÈÕ (Samsom et al., 2000) ®“°

º≈°“√»÷°…“§√—Èßπ’Èæ∫ª√–™“°√¡“‚§√ø“®¡’·π«‚πâ¡≈¥≈ß

´÷ËßÕ“®‡π◊ËÕß¡“®“°„π™à«ß‡«≈“¥—ß°≈à“«¡’ª√–™“°√≈‘¡‚ø‰´µå

‡¢â“¡“‡æ‘Ë¡„π BALC ®”π«π¡“°∑”„Àâ„π°“√π—∫·¬°‡´≈≈åæ∫

 —¥ à«πª√–™“°√¡“‚§√ø“®≈¥≈ß (relatively decreased)

¢âÕ¡Ÿ≈®“°√“¬ß“π∑’Ëºà“π¡“´÷Ëß»÷°…“ phenotype ¢Õß‡´≈≈å∑’Ë‡¢â“

¡“„π BALC ¿“¬À≈—ß°“√µ‘¥‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  æ∫«à“

‡´≈≈å∑’Ë‡¢â“¡“¿“¬À≈—ß°“√µ‘¥‡™◊ÈÕ ¡—°‡ªìπ‡´≈≈å„π°≈ÿà¡ natural

killer cells (NK cells) ·≈– cytotoxic T lymphocytes

(CTL) (Samsom et al., 2000) ÷́ËßÕ“®Õ∏‘∫“¬‰¥â®“°°≈‰°

°“√ ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‚¥¬‡¡◊ËÕ√à“ß°“¬ ÿ°√µ‘¥‡™◊ÈÕ‰«√— 

æ’ Õ“√å Õ“√å ‡Õ  NK cells ·≈– CTL ®–‡¢â“¡“¬—ß∫√‘‡«≥µ‘¥

‡™◊ÈÕ¡“°¢÷Èπ ‡æ◊ËÕ°√–µÿâπ„Àâ‡°‘¥¢∫«π°“√°”®—¥‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ

°“√»÷°…“§√—Èßπ’È¬—ßæ∫«à“¡’ IL-10 producing cells „π

BALC ¢Õß ÿ°√°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ  ¡“°

°«à“ ÿ°√°≈ÿà¡§«∫§ÿ¡∑—Èß„π«—π∑’Ë 9 ·≈– 15 À≈—ß‰¥â√—∫‡™◊ÈÕ

´÷Ëß‡ªìπ°“√¬◊π¬—π°“√ √â“ß IL-10 „π√–¥—∫‚ª√µ’π ´÷Ëß‡ªìπ

°“√¬◊π¬—πº≈®“°°“√µ√«®„π√–¥—∫¬’π (mRNA) „π™à«ß‡«≈“

‡¥’¬«°—πÕ’°¥â«¬ ª√–‡¥Áπ∑’Ëπà“ π„®®“°°“√»÷°…“§√—Èßπ’È§◊Õº≈

°“√π—∫‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ IFA æ∫«à“‡´≈≈å≈‘¡‚ø‰´µå∑’Ë‡¢â“

¡“„π BALC ‰¡à‰¥â„Àâº≈∫«°∑ÿ°‡´≈≈å ·≈–§«√®–µâÕß

¡’°“√»÷°…“µàÕ‰ª«à“ lymphocyte subpopulation „¥‡ªìπºŸâ √â“ß

IL-10 ¿“¬„π BALC ®“°√“¬ß“π∑’Ëºà“π¡“ ·¡â«à“ ‡™◊ÈÕ‰«√— 

æ’ Õ“√å Õ“√å ‡Õ   “¬æ—π∏ÿå¬ÿ‚√ª ·≈– Õ‡¡√‘°“ ®–¡’§«“¡·µ°

µà“ß°—π„π≈—°…≥–¢Õß antigen, genotype ·≈–§«“¡√ÿπ·√ß

¢Õß‚√§ (Meng, 2000) ·µà®“°°“√∑¥≈Õß§√—Èßπ’Èæ∫«à“‰¡à¡’

§«“¡·µ°µà“ß¢Õß√–¥—∫°“√ √â“ß IL-10 ®“° BALC √–À«à“ß

‡™◊ÈÕ‰«√— ∑—Èß 2  “¬æ—π∏ÿå ́ ÷Ëß∫àß™’È«à“§«“¡ “¡“√∂„π°“√§«∫§ÿ¡

°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π‰¥â∂Ÿ°√—°…“ (conserve) ‰«â„π

√–À«à“ß°“√«‘«—≤π“°“√¢Õß‡™◊ÈÕ∑—Èß Õß “¬æ—π∏ÿå

‚¥¬ √ÿª®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“ ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ‰«√— 

æ’ Õ“√å Õ“√å ‡Õ  ®–æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√ √â“ß IL-10 ∑—Èß

„π√–¥—∫¬’π·≈–√–¥—∫‚ª√µ’π ´÷Ëß‡ªìπ°“√»÷°…“¬◊π¬—π°“√

»÷°…“‡¥‘¡„π∑“ßÀâÕßªØ‘∫—µ‘°“√ (Suradhat et al., 2003) „π

 —µ«å∑¥≈Õß (in vitro effect) º≈°“√»÷°…“§√—Èßπ’ÈÕ“®„™â‡ªìπ¢âÕ¡Ÿ≈

„π°“√Õ∏‘∫“¬‡√◊ËÕßº≈¢Õß°“√µ‘¥‡™◊ÈÕ‰«√—  æ’ Õ“√å Õ“√å ‡Õ 

µàÕ¿“«–°“√§«∫§ÿ¡°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π ÿ°√

·≈–‡ªìπ¢âÕ¡Ÿ≈„π°“√À“«‘∏’°“√∑’Ë®–§«∫§ÿ¡‚√§‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æµàÕ‰ª„πÕπ“§µ

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫∑ÿπ π—∫ πÿπ°“√«‘®—¬®“°∑ÿπ«‘®—¬

√—™¥“¿‘‡…° ¡‚¿™ ªï 2545-2546 ·≈–‚§√ß°“√‡ √‘¡∑—°…–

°“√«‘®—¬ ªï°“√»÷°…“ 2546 §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
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√Ÿª∑’Ë 1 ª√‘¡“≥‡©≈’Ë¬¢Õß leukocyte subpopulation (mean ± SD) ∑’Ë·¬°‰¥â®“° BALC ¢Õß ÿ°√∑’Ë A) ‰¥â√—∫‡™◊ÈÕ PRRSV  “¬

æ—π∏ÿå¬ÿ‚√ª (EU) B) ‰¥â√—∫‡™◊ÈÕ PRRSV  “¬æ—π∏ÿåÕ‡¡√‘°“ (US) C) ‰¡à‰¥â√—∫‡™◊ÈÕ„π«—π∑’Ë 5 9 ·≈– 15 À≈—ß°“√‰¥â√—∫

‡™◊ÈÕ (DPI)
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√Ÿª∑’Ë 3 ‡´≈≈åπÈ”≈â“ßªÕ¥ (BALC) ®“° ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ PRRSV ¬âÕ¡¥â«¬«‘∏’ Immunofluorescent assay (IFA) ‡´≈≈å∑’Ë„Àâº≈∫«°

µàÕ anti-swine IL-10 ¡’≈—°…≥–§≈â“¬≈‘¡‚ø‰´µå (≈Ÿ°»√™’È) ‡´≈≈å≈‘¡‚ø‰´µå∑’Ë„Àâº≈≈∫ (L) ·≈–‡´≈≈å¡“‚§√ø“® (M)

√Ÿª∑’Ë 2 √–¥—∫‡©≈’Ë¬¢Õß % expression (mean ± SD) ¢Õß°“√· ¥ßÕÕ°¢Õß IL-10 gene ®“°‡´≈≈åπÈ”≈â“ßªÕ¥ ÿ°√°≈ÿà¡∑’Ë‰¥â√—∫

‡™◊ÈÕ·≈–°≈ÿà¡§«∫§ÿ¡
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µ“√“ß∑’Ë 1  ª√‘¡“≥‡©≈’Ë¬ (mean ± SD) ¢Õß IL-10 producing cells ®“°‡´≈≈åπÈ”≈â“ßªÕ¥¢Õß ÿ°√∑’Ë‰¥â√—∫‡™◊ÈÕ·≈–°≈ÿà¡§«∫§ÿ¡

DPI Group (Number of pig) % IFA positive cells

5 ND*  ND*

9 Control (1) 18a

EU (3) 46.67±2.31b

US (3) 48.00±7.21b

15 Control (1) 14a

EU (3) 54±0b

US (3) 49.33±2.31b

*ND = Not determined

µ—«Õ—°…√∑’Ëµà“ß°—π· ¥ß∂÷ß§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

¡À“«‘∑¬“≈—¬  §≥–ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥ º».π. æ.¥√.‡º¥Á®

∏√√¡√—°…å ºŸâ„Àâ§”ª√÷°…“·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß¥â“π
 ∂‘µ‘ π. æ.√™Ø µ—πµ‘‡≈‘»‡®√‘≠  æ.≠.πÿ √“ æ—π∏ÿåª√–¿“
‡®â“Àπâ“∑’Ë¿“§«‘™“®ÿ≈™’««‘∑¬“·≈–Àπà«¬™—π Ÿµ√‚√§ —µ«å
§≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë„Àâ§«“¡
™à«¬‡À≈◊Õ¥â“π‡∑§π‘§ªØ‘∫—µ‘°“√
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