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∫√√≥“∏‘°“√



Kasetsart Veterinarians vol. 15 No. 3. 2005 «“√ “√ —µ«·æ∑¬å ªï∑’Ë Òı ©∫—∫∑’Ë Û ÚıÙ¯

«“√ “√ —µ«·æ∑¬å

Volume 15 No. 3 2005 ªï∑’Ë Òı ©∫—∫∑’Ë Û ÚıÙ¯

 “√∫—≠

∫∑∫√√≥“∏‘°“√ Àπâ“

∫√√≥“∏‘°“√·∂≈ß

ß“π«‘®—¬

°“√»÷°…“ªí®®—¬‡ ’Ë¬ß∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√µ√«®æ∫ seroprevalence ¢Õß‡™◊ÈÕ 95

Toxoplasma gondii ¥â«¬«‘∏’ immunocomb Ab test „π·¡«‡≈’È¬ß„π‡¢µ°√ÿß‡∑æ¡À“π§√

«’√–™—¬ »—°¥“®‘«–‡®√‘≠

°“√µ√«®§«“¡ –Õ“¥¢Õß‚µä–®”Àπà“¬‡π◊ÈÕ —µ«å·∫∫µà“ßÊ„πµ≈“¥ ¥ 104

‡¢µ°√ÿß‡∑æ¡À“π§√

¬ß¬ÿ∑∏ ®ß‡ ∂’¬√

°“√»÷°…“·π«∑“ß„π°“√°”®—¥‚√§‡¡≈‘ÕÕ¬‚¥´‘ „π·æ–∑’Ë‡≈’È¬ß„π™π∫∑ 2 ®—ßÀ«—¥¿“§„µâ 112

 ÿ√æ≈ ™≈¥”√ß°ÿ≈

Production of recombinant non-strucutral protein 3ABC of Foot and Mouth Disease virus 126

(FMDV) serotype O using baculovirus-insect cell expression system

°π°√—µπå »√’°‘®‡°…¡«—≤πå »‘√‘æ√ «‘À§‚µ »‘√‘√—°…å ®—π∑§√ÿ »‘√‘™—¬ «ß…åπ“§‡æÁ™√

∏’√æ≈ »‘√‘πƒ¡‘µ√

Production of recombinant procine interleukin-2 by the baculovirus-insect system 137

°π°√—µπå »√’°‘®‡°…¡«—≤πå »‘√‘√—°…å ®—π∑§√ÿ »‘√‘™—¬ «ß…åπ“§‡æÁ™√

°√√≥‘°“ »‘√‘¿—∑√ª√–«—µ‘ ∏’√æ≈ »‘√‘πƒ¡‘µ√

°“√„™â¢π‡ªìπ·À≈àß¥’‡ÕÁπ‡Õ ”À√—∫»÷°…“æ—π∏ÿ°√√¡¢Õß —µ«åªï° 146

Õÿ§‡¥™ ∫ÿ≠ª√–°Õ∫ ªî¬π—π∑å  ’·°â«



ΩÉ“¬√–∫“¥«‘∑¬“‚√§ —µ«åµ‘¥§π °Õß —µ«·æ∑¬å “∏“√≥ ÿ¢  ”π—°Õπ“¡—¬ °√ÿß‡∑æ¡À“π§√

Zoonotic epidemiological subdivision. Veterinary public health division. Health department. Bangkok Metropolitan

Administration.

°“√»÷°…“ªí®®—¬‡ ’Ë¬ß∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√µ√«®æ∫

Seroprevalence ¢Õß‡™◊ÈÕ Toxoplasma gondii ¥â«¬«‘∏’

Immunocomb Ab test „π·¡«‡≈’È¬ß„π‡¢µ

°√ÿß‡∑æ¡À“π§√

Risk factors related with seroprevalence of

Toxoplasma gondii by Immunocomb Ab test of Thai

domestic cats in Bangkok Metropolis

«’√–™—¬ »—°¥“®‘«–‡®√‘≠

Verachai Sakdajivachareon

Abstract

Felidae play a key role in the transmission of Toxoplasma gondii to other cats, because cats are

the only hosts that secrete oocyst of this protozoan parasite into the external environment. The objective

of the study illustrated the presence of Toxoplasma gondii in a population of domestic cats in Bangkok.

IgG antibodies specific to Toxoplasma gondii were determined simultaneously by Immunocomb

antibody test kit. 360 cats sera were detected and its prevalence was 34.4%. Specific IgG antibodies in

titres were found no titer(8.6%), <1:16(20%),1:16 (23.9%), 1:32 (13.1%),1:64 cut off point (15.5%),

1:128 (17.5%), 1:256(1.4%). This study indicated the relationship between risk factors and infectious

results. The study found that using cat tray together factor had 95% confidence interval (9.19,30.26) odd

ratio =16.67, rat contact factor had 95% confidence interval (8.33,27.27) odd ratio = 15.07, outdoor

behavior factor had 95% confidence interval (7.57,21.41) odd ratio = 12.74,fresh meat contact factor had

95% confidence interval (0.24,0.59)) odd ratio = 0.37, bird contact factor had 95% confidence interval

Kasetsart Veterinarians vol. 15 No. 3. 2005 «“√ “√ —µ«·æ∑¬å ªï∑’Ë Òı ©∫—∫∑’Ë Û ÚıÙ¯
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(0.21,0.53) odd ratio = 0.34.

For Multiple logistic regression analysis which showed only three factors relative with infected cat

such as cat tray together factor (X1,P value <0.05) had 95% confidence interval (2.75,11.23) odd ratio

=5.56, rat contact factor (X2, P value <0.05) had 95% confidence interval (1.60,7.24) odd ratio = 3.40,

outdoor behavior factor (X3, P value <0.05) had 95% confidence interval (2.71,9.30) odd ratio = 5.02. The

statistic model was Y = -2.8988 + 1.7146 X1 + 1.2263 X2 + 1.6230X3 For the conclusion most cats

infected Toxoplasma gondii by contaminated oocysts in feces and tissue cysts in rats.

Key words: Toxoplasma gondii, IgG antibodies

∫∑§—¥¬àÕ

 —µ«åµ√–°Ÿ≈·¡«¡’∫∑∫“∑ ”§—≠µàÕ°“√·æ√à‚√§®“°·¡« Ÿà·¡«¥â«¬°—π ‡π◊ËÕß®“°·¡«‡ªìπ‚Œ µå

‡¥’¬«‡∑à“π—Èπ∑’Ëª≈àÕ¬ oocyts ÕÕ° Ÿà ‘Ëß·«¥≈âÕ¡∑“ßÕÿ®®“√– «—µ∂ÿª√– ß§å¢Õß°“√»÷°…“‡æ◊ËÕ™’È„Àâ‡ÀÁπ∂÷ß

§«“¡™ÿ°¢Õß‚√§ T. gondii „πª√–™“°√·¡«„π‡¢µ°√ÿß‡∑æ¡À“π§√

®“°°“√»÷°…“æ∫«à“Õ—µ√“§«“¡™ÿ°¢Õß‚√§¡’Õ¬Ÿà∂÷ß 34.4% ∑’Ë„Àâº≈ seropositive ¥â«¬«‘∏’ Immunocomb

antibody test kit ®“°®”π«πµ—«Õ¬à“ß‡≈◊Õ¥·¡«∑—ÈßÀ¡¥ 360 µ—« º≈°“√µ√«®À“ Serum IgG antibodies

¢Õß‡™◊ÈÕ T. gondii æ∫«à“ „Àâº≈ª√‘¡“≥ Serum titer ‰¥â·°à no titer (8.6%), < 1:16 (20%), 1:16 (23.9%),

1:32 (13..1%), 1:64 cut off point (15.5%), 1:128 (17.5%), 1:256 (1.4%) µ“¡≈”¥—∫ °“√»÷°…“„π§√—Èßπ’È

‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å¢Õßªí®®—¬µà“ßÊ∑’Ë¡’º≈µàÕ°“√µ‘¥‡™◊ÈÕ„π·¡« ‰¥â·°à °“√„™â∂“¥Õÿ®®“√–√à«¡°—π °“√

‡§¬ —¡º— π° °“√¡’ÀπŸÕ¬Ÿà„π∫√‘‡«≥∫â“π °“√¡’π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π °“√¡’π‘ —¬™Õ∫°‘π‡π◊ÈÕ —µ«å ¥ æ∫«à“

ªí®®—¬¥—ßµàÕ‰ªπ’È¡’§«“¡ —¡æ—π∏å°—∫°“√µ‘¥‡™◊ÈÕ„π·¡« µ“¡≈”¥—∫ ‰¥â·°à °“√„™â∂“¥Õÿ®®“√–√à«¡°—π ¡’§à“

95% confidence interval (9.19,30.26) odd ratio =16.67, °“√¡’ÀπŸÕ¬Ÿà„π∫√‘‡«≥∫â“π ¡’§à“ 95% confidence

interval (8.33,27.27) odd ratio = 15.07, °“√¡’π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π ¡’§à“ 95% confidence interval

(7.57,21.41) odd ratio = 12.74, °“√¡’π‘ —¬™Õ∫°‘π‡π◊ÈÕ —µ«å ¥ ¡’§à“ 95% confidence interval (0.24,0.59))

odd ratio = 0.37, °“√‡§¬ —¡º— π° ¡’§à“ 95% confidence interval (0.21,0.53) odd ratio = 0.34.

‡¡◊ËÕ«‘‡§√“–Àå Multiple logistic regression analyst æ∫«à“¡’‡æ’¬ß 3 ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√

µ‘¥‡™◊ÈÕ„π·¡« ‰¥â·°à °“√„™â∂“¥Õÿ®®“√–√à«¡°—π (P value <0.05) ¡’§à“ 95% confidence interval (2.75,11.23)

odd ratio =5.56,°“√¡’ÀπŸÕ¬Ÿà„π∫√‘‡«≥∫â“π (P value <0.01) ¡’§à“ 95% confidence interval (1.60,7.24) odd

ratio = 3.40, °“√¡’π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π (P value <0.01) ¡’§à“ 95% confidence interval (2.71,9.30) odd

ratio = 5.02. µ—«·∫∫∑“ß ∂‘µ‘∑’Ë‰¥â‡∑à“°—∫ Y = -2.8988 + 1.7146 X1 + 1.2263 X2 + 1.6230X3 ∫∑ √ÿª

¢Õß°“√»÷°…“æ∫«à“·¡« à«π‰¥â√—∫‡™◊ÈÕ®“°Õÿ®®“√–∑’Ëªπ‡ªóôÕπ oocysts ·≈– °“√°‘πÀπŸ∑’Ë¡’ tissue cysts

§” ”§—≠: Toxoplasma gondii, IgG antibodies
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∫∑π”

‚√§∑Õ°‚´æ≈“ ‚¡´‘ ‡ªìπ‚√§µ‘¥µàÕ®“°

 —µ«å Ÿà§π (Zoonoses) ∑’Ë¡’§«“¡ ”§—≠‚√§Àπ÷Ëß

‚√§π’È¡—°æ∫„π µ√’µ—Èß§√√¿å·≈–ºŸâªÉ«¬‚√§‡Õ¥ å

®“°√“¬ß“π°“√»÷°…“„π µ√’µ—Èß§√√¿å„πª√–‡∑»

‰∑¬®”π«π 1200 √“¬‚¥¬°“√µ√«®À“ IgG µàÕ‡™◊ÈÕ

T. gondii„π°√–· ‡≈◊Õ¥ ¥â«¬«‘∏’ Sabin-Feldman Dye

Test æ∫«à“ ¡’Õ—µ√“§«“¡™ÿ°¢Õß‚√§Õ¬Ÿà∑’Ë√âÕ¬≈–

13.2 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡ µ√’¡’§√√¿å∑’Ë¡’

HIV ›seropositive ·≈–°≈ÿà¡∑’Ë¡’ HIV-seronegative

æ∫«à“¡’§«“¡™ÿ°¢Õß‚√§ Õ¬Ÿà∑’Ë 21.1% ·≈– 13.1%

µ“¡≈”¥—∫ (Chintana et al.,1998)

¡’√“¬ß“π°“√»÷°…“‡ª√’¬∫‡∑’¬∫√–À«à“ß

 µ√’µ—Èß§√√¿å„πª√–‡∑»‰∑¬°—∫ª√–‡∑»ÕÕ ‡µ√‡≈’¬

æ∫«à“ µ√’µ—Èß§√√¿å„πª√–‡∑»‰∑¬¡’Õ—µ√“§«“¡™ÿ°

¢Õß‚√§ T. gondii Õ¬Ÿà∑’Ë√âÕ¬≈– 21.7 ¢≥–∑’Ë  µ√’µ—Èß

§√√¿å„πª√–‡∑»ÕÕ ‡µ√‡≈’¬¡’Õ—µ√“§«“¡™ÿ°¢Õß

‚√§Õ¬Ÿà∑’Ë√âÕ¬≈– 30 ·≈–æ∫«à“ µ√’µ—Èß§√√¿å„π

ÕÕ ‡µ√‡≈’¬¡’√–¥—∫¢Õß IgG antibody  Ÿß°«à“ µ√’

µ—Èß§√√¿å„πª√–‡∑»‰∑¬ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(Sukthana,1999) ®÷ß®—¥‰¥â«à“‚√§π’È‡ªìπªí≠À“

 ”§—≠∑“ß “∏“√≥ ÿ¢‰∑¬·≈–µà“ßª√–‡∑»

 ”À√—∫°“√»÷°…“„π·¡«´÷Ëß‡ªìπæ“Àπ–π”

‚√§‡©æ“– (Definite host) ·¡«∂Ÿ°æ∫«à“‡ªìπ·À≈àß

√—ß‚√§ T. gondii ·≈–·æ√à°√–®“¬‡™◊ÈÕ‰ª Ÿà¡πÿ…¬å·≈–

 —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡Õ◊ËπÊ·≈– —µ«åªï° (Patronek,

1998) ¡’°“√æ∫ oocysts ·≈– sporozoites „π

·À≈àßπÈ”∑’Ëªπ‡ªóôÕπÕÿ®®“√–·¡« (Ho-Yen et al,1992)

¥—ßπ—Èπ°“√·æ√à°√–®“¬¢Õß‚√§‡°‘¥®“°°“√‰¥â√—∫

‡™◊ÈÕ¥—ß°≈à“« ¡“®“°πÈ”∑’Ëªπ‡ªóôÕπÕÿ®®“√–·¡«

‡ªìπ “‡Àµÿ ”§—≠ „π°“√·æ√à‚√§®“°·¡« Ÿà§π„π

 À√—∞Õ‡¡√‘°“ (Piper et al.,1999) ª√–¡“≥ 20-25%

¢Õß«—¬√ÿàπ·≈–ºŸâ„À≠à„π À√—∞Õ‡¡√‘°“ æ∫«à“¡’°“√

µ‘¥‡™◊ÈÕ (CDC.,2000) „πª√–‡∑»‰∑¬π—Èπ¡’°“√

»÷°…“Õ—µ√“§«“¡™ÿ°¢Õß‚√§ T. gondii ¥â«¬«‘∏’

Modified latex agglutination „π ·¡«®√®—¥®”π«π

333 µ—«Õ¬à“ß ®“° 32 ‡¢µ °√ÿß‡∑æ¡À“π§√ æ∫«à“

¡’Õ—µ√“§«“¡™ÿ°Õ¬Ÿà∑’Ë 10.8%(36/333) ·≈–æ∫«à“

·¡«µ—«‡¡’¬(8.1%) ¡’§«“¡™ÿ°¢Õß‚√§ Ÿß°«à“·¡«

µ—«ºŸâ(2.7%) (Jittapalapong et al.,2003)

√“¬ß“π°“√»÷°…“ ≥ ‡¡◊Õß ‡¡≈‡∫‘√åπ

ª√–‡∑»ÕÕ ‡µ√‡≈’¬ ¡’°“√ ”√«®·¡«®”π«π 103

µ—« ‚¥¬°“√µ√«®À“ Toxoplasma IgG antibody

æ∫«à“¡’Õ—µ√“§«“¡™ÿ°Õ¬Ÿà∑’Ë√âÕ¬≈– 39 ·¡«∑’Ë

¡’Õ“¬ÿ¡“°¡’·π«‚πâ¡∑’Ë®–¡’√–¥—∫ seropositive IgG

antibody  Ÿß°«à“„π·¡«Õ“¬ÿπâÕ¬ (Sumner et

al.,1999)

®“° ∂“π°“√≥å°“√√–∫“¥¢Õß‚√§ T.

gondii ¥—ß°≈à“« ‡ªìπ∑’Ë¡“¢Õß°“√»÷°…“§√—Èßπ’È ‚¥¬

ºŸâ»÷°…“¡’«—µ∂ÿª√– ß§å„π°“√ ”√«®À“Õ—µ√“

§«“¡™ÿ°¢Õß‚√§„π·¡«‡≈’È¬ß ·≈–ªí®®—¬‡ ’Ë¬ß

µà“ßÊ∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√·æ√à°√–®“¬¢Õß

‡™◊ÈÕ„π°≈ÿà¡·¡«‡≈’È¬ß ‡æ◊ËÕ∑’Ë®–∑√“∫°≈‰°°“√·æ√à

√–∫“¥¢Õß‚√§¥—ß°≈à“« ·≈– “¡“√∂„Àâ ÿ¢»÷°…“

°—∫ºŸâ‡≈’È¬ß·¡«À√◊Õ„°≈â™‘¥°—∫·¡«„π°“√ªÑÕß°—π

‚√§¥—ß°≈à“« µ≈Õ¥®π‡ªìπ·À≈àß¢âÕ¡Ÿ≈¢Õß

∫ÿ§≈“°√∑“ß —µ«·æ∑¬å “∏“√≥ ÿ¢„π°“√π”‰ª

„™âª√–‚¬™πåµàÕ‰ª„πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√

°≈ÿà¡µ—«Õ¬à“ß∑’Ë„™â„π°“√»÷°…“ ¡“®“°°“√

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥®“°·¡«‡≈’È¬ß∑’Ë„™â∫√‘°“√µ√«®

√—°…“·≈–»—≈¬°√√¡ „π§≈‘π‘° —µ«·æ∑¬å

°√ÿß‡∑æ¡À“π§√  ”π—°Õπ“¡—¬ 2 ·Ààß (∫“ß‡¢π,
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∫“ß°Õ°πâÕ¬) ·≈–§≈‘π‘° —µ«·æ∑¬å‡Õ°™π 1 ·Ààß

( –æ“π Ÿß) √«¡®”π«π 360 µ—«Õ¬à“ß (®”π«π

µ—«Õ¬à“ß∑’Ë ÿà¡®”°—¥®”π«π ‡π◊ËÕß®“°¢âÕ®”°—¥

‡√◊ËÕßß∫ª√–¡“≥) ‚¥¬°“√ ÿà¡·∫∫¡’√–∫∫

(Systematic Random Sampling) ∑”°“√§—¥‡≈◊Õ°

µ—«Õ¬à“ß 1 Àπà«¬∑ÿ°Ê 5 Àπà«¬ ‚¥¬‡°Á∫µ—«Õ¬à“ß

‡¥◊Õπ≈– 30 µ—«Õ¬à“ß ‡¡◊ËÕ‰¥âµ—«Õ¬à“ßµ“¡∑’Ë√–∫ÿ®÷ß

‡√‘Ë¡‡°Á∫µ—«Õ¬à“ß‡æ‘Ë¡„π‡¥◊ÕπµàÕ‰ª µ—«Õ¬à“ß∑’Ë‡°Á∫

®“°§≈‘π‘° —µ«·æ∑¬å°√ÿß‡∑æ¡À“π§√ √âÕ¬≈– 80

®“°§≈‘π‘° —µ«·æ∑¬å‡Õ°™π√âÕ¬≈– 20 °“√‡°Á∫

µ—«Õ¬à“ß√“¬‡¥◊Õπ„™â√–¬–‡«≈“ „π°“√»÷°…“ 1 ªï

(æ.§. 47 ∂÷ß ‡¡.¬. 48)

«— ¥ÿÕÿª°√≥å∑’Ë„™â ‰¥â·°à

1. Õÿª°√≥å°“√‡®“–‡≈◊Õ¥‰¥â·°à °√–∫Õ°

©’¥¬“¢π“¥ 3 ¡.≈. ·≈–‡¢Á¡©’¥¬“‡∫Õ√å 23

2. À≈Õ¥∫√√®ÿ‡≈◊Õ¥¢π“¥ 2 ¡.≈.  ”À√—∫

microcentrifuge

3. ‡§√◊ËÕßÀ¡ÿπ‡À«’Ë¬ß ”À√—∫ÀâÕßªØ‘∫—µ‘°“√

(Laboratory microcentrifuge)

4. À≈Õ¥ Pipette  ”À√—∫¥Ÿ¥´’√—¡

5. ™ÿ¥∑¥ Õ∫‡æ◊ËÕµ√«®À“ Serum IgG

antibody (Immunocomb antibody test kit) ‡√’¬°«‘∏’

π’È«à“ solid phase çdoté ELISA technology ¡’

sensitivity 92.3%,specificity 100 %

6. π“Ãî°“®—∫‡«≈“

7. §Õ¡æ‘«‡µÕ√å·≈–‡§√◊ËÕß°√“¥¿“æ

(Scanner) æ√âÕ¡‚ª√·°√¡ ”‡√Á®√Ÿª Comscan 2000

‡æ◊ËÕµ√«®«‘‡§√“–Àå√–¥—∫ Titer ·≈–§à“ Absorbency

8. ‚ª√·°√¡«‘‡§√“–Àå∑“ß√–∫“¥«‘∑¬“

EpiInfo 2000 ·≈– PEPI v.4

¢—ÈπµÕπ°“√∑”

1. ‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥·≈–√«∫√«¡¢âÕ¡Ÿ≈

®“°·∫∫ Õ∫∂“¡

2. π”‡≈◊Õ¥·¡«∑’Ë‡®“–‡°Á∫(Wholeblood)

¡“ªíòπ¥â«¬‡§√◊ËÕßÀ¡ÿπ‡À«’Ë¬ß ”À√—∫ÀâÕßªØ‘∫—µ‘°“√

3. ¥Ÿ¥‡°Á∫´’√—Ë¡∑’Ë·¬°™—ÈπÕ¬Ÿà¥â“π∫π¡“‡°Á∫

„πÀ≈Õ¥∫√√®ÿ´’√—¡

4. π”™ÿ¥∑¥ Õ∫¡“‡µ√’¬¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘

ÀâÕßª√–¡“≥ 30 π“∑’ ®“°π—Èπ‡ªî¥Ω“™ÿ¥∑¥ Õ∫

5. µ—Èß§à“À≈Õ¥ Pipette ‡æ◊ËÕ¥Ÿ¥ ’́√—¡ª√‘¡“≥

0.05 ¡‘≈≈‘≈‘µ√ „ à ́ ’√—¡ ≈ß„π™àÕß A ¢Õß™ÿ¥∑¥ Õ∫

6. π”·ºàπ∑¥ Õ∫„ à„π™àÕßµà“ßÊµ—Èß·µà™àÕß

A › B › C › D › E › F › E µ“¡√–¬–‡«≈“∑’Ë

°”Àπ¥„π·µà≈–™àÕß ¥—ßπ’È 10,2,10,2,2,10 ·≈– 2

π“∑’ µ“¡≈”¥—∫

7. π”·ºàπ∑¥ Õ∫ÕÕ°¡“∑‘Èß‰«â„Àâ·Àâß π‘∑

8. π”·ºàπ∑¥ Õ∫‡¢â“‡§√◊ËÕß°√“¥¿“æ

·≈–„™â‚ª√·°√¡µ√«®«‘‡§√“–Àå√–¥—∫ Titer ·≈–§à“

Absorbency

9. π”º≈∑’Ë‰¥â∫—π∑÷°≈ß„π·∫∫√“¬ß“πº≈

·≈–π”‰ª«‘‡§√“–ÀåµàÕ¥â«¬‚ª√·°√¡ EpiInfo2000

º≈°“√»÷°…“

1. ≈—°…≥–∑—Ë«‰ª¢Õß°≈ÿà¡µ—«Õ¬à“ß

®“°°“√‡°Á∫¢âÕ¡Ÿ≈®“°·∫∫ Õ∫∂“¡ æ∫«à“

°≈ÿà¡µ—«Õ¬à“ß·¡« Õ“¬ÿ 0 › 1 ªï √âÕ¬≈– 20 Õ“¬ÿ 1

› 4 ªï √âÕ¬≈– 44.7 Õ“¬ÿ 4 › 7 ªï √âÕ¬≈– 31.7 Õ“¬ÿ

7 › 10 ªï √âÕ¬≈– 1.7 Õ“¬ÿ ¡“°«à“ 10 ªï √âÕ¬≈– 1.9

 à«π„À≠à‡ªìπ·¡«‡æ»ºŸâ√âÕ¬≈– 66.4 ‡æ»‡¡’¬√âÕ¬≈–

33.6 „™â∂“¥Õÿ®®“√–√à«¡°—π√âÕ¬≈– 48.9 ‰¡à„™â

∂“¥Õÿ®®“√–√à«¡°—π√âÕ¬≈– 51.1 ‡§¬ —¡º— π° 47.8

‰¡à‡§¬ —¡º— π°√âÕ¬≈– 52.2 ¡’ÀπŸÕ¬Ÿà„π∫√‘‡«≥

∫â“π√âÕ¬≈– 50.3 ‰¡à¡’ÀπŸÕ¬Ÿà„π∫√‘‡«≥∫â“π√âÕ¬≈–

49.7 ¡’π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π√âÕ¬≈– 36.9 ‰¡à¡’

π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π√âÕ¬≈– 63.1 ¡’π‘ —¬™Õ∫
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°‘πÕ“À“√ ¥ 45.6 ¡’π‘ —¬™Õ∫Õ“À“√ª√ÿß ÿ°À√◊Õ

 ”‡√Á®√Ÿª√âÕ¬≈– 54.4

2. º≈°“√«‘‡§√“–ÀåÕ—µ√“§«“¡™ÿ°¢Õß°“√

·æ√à√–∫“¥¢Õß‡™◊ÈÕ T. gondii

º≈°“√µ√«®À“ Serum IgG antibodies ¢Õß

‡™◊ÈÕ T. Gondii æ∫«à“ „Àâº≈ª√‘¡“≥ Serum titer

‰¥â·°à no titer (8.6%), < 1:16 (20%), 1:16 (23.9%),

1:32 (13.1%), 1:64 cut off point (15.5%), 1:128

(17.5%), 1:256 (1.4%) µ“¡≈”¥—∫

®“°°“√«‘‡§√“–Àå ‚¥¬ ¡’ cut off point Õ¬Ÿà∑’Ë

1:64 æ∫«à“ ·¡«∑’Ë‡§¬µ‘¥‚√§ ®”π«π 124 µ—«

(34.4%) ‰¡à‡§¬µ‘¥‚√§ ®”π«π 236 µ—« (65.6%)

®“°®”π«π∑—ÈßÀ¡¥ 360 µ—«Õ¬à“ß

3. º≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß

ªí®®—¬‡ ’Ë¬ßµà“ßÊ∑’Ë¡’º≈°—∫°“√‰¥â√—∫‡™◊ÈÕ T. gondii

3.1 º≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß

°“√„™â∂“¥Õÿ®®“√–√à«¡°—π °—∫°“√°“√‰¥â√—∫‡™◊ÈÕ T.

gondii æ∫«à“¡’§à“ Odd ratio ‡∑à“°—∫ 16.67 ·≈–§à“

95% Confidence interval ¡’§à“ Lower ‡∑à“°—∫ 9.19

¡’§à“ Upper ‡∑à“°—∫ 30.26 ´÷Ëß‰¡à¡’§à“ 1 √«¡Õ¬Ÿà„π

™à«ß·Ààß§«“¡‡™◊ËÕ¡—Ëπ 95% Õ∏‘∫“¬‰¥â«à“ °“√„™â

∂“¥Õÿ®®“√–√à«¡°—π ‡ªìπªí®®—¬‡ ’Ë¬ß°—∫°“√‰¥â√—∫

‡™◊ÈÕT. Gondii Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–¡’§à“

§«“¡Àπ—°·πàπ¢Õß§«“¡ —¡æ—π∏å¡“°

3.2 º≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß

°“√¡’ÀπŸÕ¬Ÿà„π∫√‘‡«≥∫â“π°—∫°“√‰¥â√—∫‡™◊ÈÕ T. gondii

æ∫«à“ ¡’§à“ Odd ratio ‡∑à“°—∫ 15.07 ·≈–§à“ 95%

Confidence interval ¡’§à“ Lower ‡∑à“°—∫ 8.33 ¡’§à“

Upper ‡∑à“°—∫ 27.27 ´÷Ëß‰¡à¡’§à“ 1 √«¡Õ¬Ÿà„π™à«ß

·Ààß§«“¡‡™◊ËÕ¡—Ëπ 95% Õ∏‘∫“¬‰¥â«à“ °“√¡’ÀπŸÕ¬Ÿà

„π∫√‘‡«≥∫â“π ‡ªìπªí®®—¬‡ ’Ë¬ß°—∫°“√‰¥â√—∫‡™◊ÈÕT.

Gondii Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–¡’§à“§«“¡

Àπ—°·πàπ¢Õß§«“¡ —¡æ—π∏å¡“°

3.3 º≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß

°“√¡’π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π°—∫°“√‰¥â√—∫‡™◊ÈÕ T.

gondii æ∫«à“ ¡’§à“ Odd ratio ‡∑à“°—∫ 12.74 ·≈–§à“

95% Confidence interval ¡’§à“ Lower ‡∑à“°—∫ 7.57

¡’§à“ Upper ‡∑à“°—∫ 21.41 ´÷Ëß‰¡à¡’§à“ 1 √«¡Õ¬Ÿà„π

™à«ß·Ààß§«“¡‡™◊ËÕ¡—Ëπ 95% Õ∏‘∫“¬‰¥â«à“ °“√¡’

π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π ‡ªìπªí®®—¬‡ ’Ë¬ß°—∫°“√‰¥â

√—∫‡™◊ÈÕT. Gondii Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–¡’

§à“§«“¡Àπ—°·πàπ¢Õß§«“¡ —¡æ—π∏å¡“°

3.4 º≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß

°“√¡’π‘ —¬™Õ∫°‘π‡π◊ÈÕ —µ«å ¥ °—∫°“√‰¥â√—∫‡™◊ÈÕ T.

gondii æ∫«à“ ¡’§à“ Odd ratio ‡∑à“°—∫ 0.37 ·≈–§à“

95% Confidence interval ¡’§à“ Lower ‡∑à“°—∫ 0.24

¡’§à“ Upper ‡∑à“°—∫ 0.59 ´÷Ëß‰¡à¡’§à“ 1 √«¡Õ¬Ÿà„π

™à«ß·Ààß§«“¡‡™◊ËÕ¡—Ëπ 95% Õ∏‘∫“¬‰¥â«à“ °“√¡’

π‘ —¬™Õ∫°‘π‡π◊ÈÕ —µ«å ¥‡ªìπªí®®—¬‡ ’Ë¬ß°—∫°“√‰¥â

√—∫‡™◊ÈÕ T. Gondii Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–

µ“√“ß∑’Ë 1 µ“√“ß· ¥ßº≈°“√µ√«®À“ Serum IgG antibodies ¢Õß‡™◊ÈÕ T. Gondii

Titer No titer < 1:16 1:16 1:32 1:64 (cut off point) 1:128 1:256

®”π«π 31 72 86 47 56 63 5

% 8.6% 20% 23.9% 13.1% 15.5% 17.5% 1.4%

º≈°“√µ√«® ‰¡à‡§¬µ‘¥‚√§(negative) ‡§¬µ‘¥‚√§(positive)

√«¡ 236 (65.6%) 124 (34.4%)
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¡’§à“§«“¡Àπ—°·πàπ¢Õß§«“¡ —¡æ—π∏åπâÕ¬¡“°

3.5 º≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß

°“√‡§¬ —¡º— π° °—∫°“√‰¥â√—∫‡™◊ÈÕ T. gondii æ∫«à“

¡’§à“ Odd ratio ‡∑à“°—∫ 0.336 ·≈–§à“ 95%

Confidence interval ¡’§à“ Lower ‡∑à“°—∫ 0.21 ¡’§à“

Upper ‡∑à“°—∫ 0.53 ´÷Ëß‰¡à¡’§à“ 1 √«¡Õ¬Ÿà„π™à«ß

·Ààß§«“¡‡™◊ËÕ¡—Ëπ 95% Õ∏‘∫“¬‰¥â«à“ °“√‡§¬

 —¡º— π° ‡ªìπªí®®—¬‡ ’Ë¬ß°—∫°“√‰¥â√—∫‡™◊ÈÕ  T. Gondii

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–¡’§à“§«“¡

Àπ—°·πàπ¢Õß§«“¡ —¡æ—π∏åπâÕ¬

4. º≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß

ªí®®—¬‡ ’Ë¬ß∑—Èß 5 ªí®®—¬ °—∫°“√‰¥â√—∫‡™◊ÈÕ T. gondii

º≈°“√«‘‡§√“–Àå Multiple logistic regression

«à“æ∫ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ°“√‰¥â√—∫‡™◊ÈÕ¡’‡æ’¬ß 3

ªí®®—¬‰¥â·°à °“√„™â∂“¥Õÿ®®“√–√à«¡°—π (X1,

95%CI(2.747,11.233),P value < 0.01) ¡’ÀπŸ„π

∫√‘‡«≥∫â“π (X2, 95%CI(1.604,7.241),P value <

0.01) π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π (X3,

95%CI(2.706,9.304),P value < 0.01) ¡’§«“¡

 —¡æ—π∏å°—∫°“√‰¥â√—∫‡™◊ÈÕ T. gondii Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘  à«πÕ’° 2 ªí®®—¬‰¥â·°à ™Õ∫°‘π‡π◊ÈÕ ¥ °—∫

‡§¬ —¡º— π°æ∫«à“ ‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√‰¥â

√—∫‡™◊ÈÕ T. gondii Õ“®‡π◊ËÕß®“°‡°‘¥ interact √–À«à“ß

ªí®®—¬∑—Èß 3 ∑’Ë ”§—≠∑”„ÀâÕ’° 2 ªí®®—¬‰¡à¡’

Õ‘∑∏‘æ≈µàÕµ—«·ª√‡≈¬ ®÷ß √ÿª logistic regression

model ‰¥â¥—ßπ’È

Y = -2.8988 + 1.7146 X1 + 1.2263 X2 +

1.6230X3

À¡“¬‡Àµÿ Y = ‚Õ°“ „π°“√√—∫‡™◊ÈÕ T. gondii, X1 =

°“√„™â∂“¥Õÿ®®“√–√à«¡°—π, X2 = ¡’ÀπŸ„π∫√‘‡«≥

∫â“π, X3 = π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π

 ”À√—∫°“√‡√’¬ß≈”¥—∫§«“¡ —¡æ—π∏å®“°

¡“°‰ªÀ“πâÕ¬¢Õßªí®®—¬∑—Èß 3 æ∫«à“ °“√„™â∂“¥

Õÿ®®“√–√à«¡°—π¡’§«“¡ —¡æ—π∏å¡“°∑’Ë ÿ¥ (Odd ratio

= 5.56) π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π¡’§«“¡ —¡æ—π∏å

√Õß≈ß¡“ (Odd ratio = 5.02) ¡’ÀπŸ„π∫√‘‡«≥∫â“π

¡’§«“¡ —¡æ—π∏åπâÕ¬∑’Ë ÿ¥ (Odd ratio = 3.19)

«‘®“√≥åº≈°“√»÷°…“

ªí®®ÿ∫—π°“√√–∫“¥¢Õß‚√§ T. gondii „π·¡«

‡≈’È¬ß ¬—ß¡’Õ¬Ÿà§àÕπ¢â“ß¡“° ·µàºŸâ‡≈’È¬ßÀ√◊Õ‡®â“¢Õß

‰¡àπ”·¡«∑’Ë‡≈’È¬ß‰¡àµ√«®«à“¡’‡™◊ÈÕÀ√◊Õ‰¡à ®“°°“√

»÷°…“æ∫«à“Õ—µ√“§«“¡™ÿ°¢Õß‚√§¡’Õ¬Ÿà∂÷ß 34.4%

(124) ∑’Ë„Àâº≈ seropositive ¥â«¬ Immunoconb

antibody test kit ®“°®”π«πµ—«Õ¬à“ß‡≈◊Õ¥·¡«

∑—ÈßÀ¡¥ 360 µ—« ®÷ß§“¥°“√≥å‰¥â«à“„πÀ¡ŸàºŸâ∑’Ë‡≈’È¬ß

·¡«πà“®–¡’§«“¡‡ ’Ë¬ß„π°“√‰¥â√—∫‡™◊ÈÕ T. gondii  Ÿß

 ”À√—∫°“√µ√«®À“‡™◊ÈÕ T. gondii  “¡“√∂µ√«®¥â«¬

«‘∏’ PCR ‚¥¬‡°Á∫µ—«Õ¬à“ß®“° aqueuous humor

º≈°“√µ√«®æ∫«à“§«“¡™ÿ°¢Õß‚√§∂÷ß 18 %(8 / 43)

¢Õß·¡«∑’Ë¡’‡®â“¢Õß ·≈– 8.7% (2 / 23)„π·¡«

 ÿ¢¿“æ¥’ (Lappin. et. al.,1996)

¡’°“√»÷°…“‚¥¬‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥·¡«

∑—ÈßÀ¡¥ 357 µ—«  “¡“√∂µ√«®æ∫ T. gondii IgG

antibody 61.3% T. gondii IgM 0.28% ·≈–æ∫

oocysts shedding 0.28% πÕ°®“°π’È¬—ßæ∫«à“∂â“

·¡«‰¥â√—∫‡™◊ÈÕ FeLV À√◊Õ FIV ®–µ√«®‰¡àæ∫ T.

gondii IgM  ”À√—∫‚√§ FeLV À√◊Õ FIV Õ“®∑”„Àâ

‡°‘¥ chronic toxoplasmosis ‡π◊ËÕß®“°‚√§π’È‰ª°¥

¿Ÿ¡‘§ÿâ¡°—π„π√à“ß°“¬·¡«‡™àπ‡¥’¬«°—∫‡°‘¥„π§π∑’Ë

‡ªìπHIV (Heidel et al,1990) πÕ°®“°°“√µ√«®

Serum IgG antibody „πµ—«Õ¬à“ß‡≈◊Õ¥·¡«·≈â«π—Èπ

¬—ß “¡“√∂µ√«®À“ anti › T. gondii IgA „πÕÿ®®“√–

·≈–„π≈”‰ â·¡« ¥â«¬«‘∏’ immunoblotting assay

(Yoshitaka et al.,1997)
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πÕ°®“°π’È T. gondii °àÕ„Àâ‡°‘¥°“√√–∫“¥

¢Õß‚√§„π«ß°«â“ß„π°≈ÿà¡ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡

·≈– —µ«åªï°®”æ«°π° ®—¥«à“‡ªìπ Protozoan parasite

∑’Ë¡’≈—°…≥–µà“ßÊ´÷Ëß∑”„Àâ¡—π¡’§«“¡√ÿπ·√ß·µ°

µà“ß°—π (Suzuki et. al,1989) ®“°°“√»÷°…“æ∫«à“

°“√µ‘¥‡™◊ÈÕ‡°‘¥®“°°“√°‘πÕ“À“√À√◊ÕπÈ”∑’Ëªπ‡ªóôÕπ

oocysts ∑’Ë¡“®“°Õÿ®®“√–·¡« À√◊Õ °‘π Tissue cysts

„π‡π◊ÈÕ∑’Ëª√ÿß‰¡à ÿ° ´÷Ëßæ∫«à“°“√√–∫“¥¢Õß‚√§®–

µ‘¥µàÕ‚¥¬ 2 «‘∏’π’È‡ªìπÀ≈—° (Dubey et al.,1989) À≈—ß

®“°‚Œ °÷Ëß°≈“ß µ‘¥‡™◊ÈÕ·≈â« tachyzoites ®–‡æ‘Ë¡

®”π«π„π‡´≈µà“ßÊ·≈–∂Ÿ°∑”≈“¬‚¥¬√–∫∫

¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬ ∫“ß à«π∑’Ë√Õ¥°Á®–°≈“¬‡ªìπ

bradyzoite ´÷Ëß à«π„À≠àæ∫„π°≈â“¡‡π◊ÈÕ·≈–

‡π◊ÈÕ‡¬◊ËÕ ¡Õß (Dubey et al.,1976)

®“°°“√»÷°…“„π§√—Èßπ’Èæ∫«à“ªí®®—¬‡ ’Ë¬ß∑’Ë¡’

Õ‘∑∏‘æ≈µàÕ°“√‰¥â√—∫‡™◊ÈÕ T. gondii ‰¥â·°à°“√„™â∂“¥

Õÿ®®“√–√à«¡°—π π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π ¡’ÀπŸ„π

∫√‘‡«≥∫â“π ·≈–¡’ Õßªí®®—¬‡ ’Ë¬ß∑’Ë‡¡◊ËÕ«‘‡§√“–Àå

¥â«¬ Multiple logistic regression ·≈â«æ∫«à“‰¡à

‡ªìπªí®®—¬‡ ’Ë¬ß‡π◊ËÕß®“°Õ‘∑∏‘æ≈√à«¡¢Õßµ—«·ª√

µ—«Õ◊Ëπ ‰ª≈¥§«“¡ ”§—≠¢Õßªí®®—¬‡À≈à“π’È≈ß‰¥â·°à

ªí®®—¬‡°’Ë¬«°—∫°“√™Õ∫°‘π‡π◊ÈÕ ¥ ∑’Ë‰¡à„™àªí®®—¬

‡ ’Ë¬ßÕ“®‡π◊ËÕß®“° °≈ÿà¡µ—«Õ¬à“ß·¡«∑’Ë ”√«®Õ“®

°‘π‡π◊È Õ —µ«å ¥∑’Ë ‡ªìπ ‡π◊È Õ —µ«å∑’Ë  –Õ“¥·≈–

ª≈Õ¥¿—¬¡“°¢÷Èπ À√◊Õ‚Õ°“ æ∫ Tissue cysts „π

‡π◊ÈÕ —µ«å‡À≈à“π—ÈππâÕ¬¡“°  à«πªí®®—¬∑’Ë‡°’Ë¬«°—∫

µ“√“ß∑’Ë 2 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß ªí®®—¬‡ ’Ë¬ßµà“ßÊ∑’Ë¡’º≈°—∫°“√‰¥â√—∫‡™◊ÈÕ T. gondii

ªí®®—¬‡ ’Ë¬ß Odd ratio 95% confidence interval P value

lower Upper

°“√„™â∂“¥Õÿ®®“√–√à«¡°—π 16.67 9.19 30.26 P < 0.01

¡’ÀπŸ„π∫√‘‡«≥∫â“π 15.07 8.33 27.27 P < 0.01

π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π 12.74 7.57 21.41 P < 0.01

™Õ∫°‘π‡π◊ÈÕ ¥ 0.37 0.24 0.59 P < 0.01

‡§¬ —¡º— π° 0.336 0.21 0.53 P < 0.01

µ“√“ß∑’Ë 3 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß ªí®®—¬‡ ’Ë¬ß∑—Èß 5 ªí®®—¬ °—∫°“√‰¥â√—∫‡™◊ÈÕ T. gondii

ªí®®—¬‡ ’Ë¬ß Cutpoint Coeff. S.E. Z- P- Odd 95%CI

Statitic value ratio Lower Upper

°“√„™â∂“¥Õÿ®®“√–√à«¡°—π (X1) Single 1.7146 0.3593 4.7722 0.0000 5.555 2.747 11.233

¡’ÀπŸ„π∫√‘‡«≥∫â“π (X2) Single 1.2263 0.3845 3.1894 0.0014 3.408 1.604 7.241

π‘ —¬™Õ∫ÕÕ°πÕ°∫â“π (X3) Single 1.6130 0.3150 5.1201 0.0000 5.018 2.706 9.304

™Õ∫°‘π‡π◊ÈÕ ¥ (X4) Single -0.3952 0.3500 -1.1292 0.2588 0.674 0.339 1.337

‡§¬ —¡º— π° (X5) Single -0.3809 0.3256 -1.1701 0.2420 0.683 0.361 1.293

Constant -2.8988 0.4409 -6.5751 0.0000
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°“√ —¡º— π° æ∫«à“‰¡à‡ªìπªí®®—¬‡ ’Ë¬ß ‡π◊ËÕß®“°

°“√‰¥â√—∫‡™◊ÈÕ®“° —µ«åªï°¡’‚Õ°“ πâÕ¬ ‡æ√“–·¡«

®–µâÕß°‘π —µ«åªï°∑’Ë¡’ Tissue cysts ‡∑à“π—Èπ ‰¡à„™à

‡æ’¬ß°—¥À√◊Õ —¡º— 

¡’°“√∑¥≈Õßæ∫«à“  —µ«åµ√–°Ÿ≈·¡«®–
ª≈àÕ¬ T. gondii oocysts „πÕÿ®®“√– µ√«®æ∫‰¥â
¿“¬„π 3 › 10 «—π À≈—ß®“°°‘π bradyzoite ‡¢â“‰ª,
¡“°°«à“ 18 «—π À≈—ß®“°°‘π sporulated oocysts
·≈–¡“°°«à“ 13 «—πÀ≈—ß®“°°‘π tachyzoites
· ¥ß«à“°“√‡Àπ’Ë¬«π”„Àâµ‘¥‚√§¥â«¬ bradyzoite
·≈â«„Àâª≈àÕ¬ oocysts „πÕÿ®®“√– ®–¡’
ª√– ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥„π·¡« (Dubey et al.,1976)
°“√‡°‘¥ ¿“«– Coccidian asexual ·≈– sexual
development „π≈”‰ â‡≈Á°¢Õß·¡« ∑”„Àâ‡°‘¥°“√
º≈‘µ oocysts (Hutchison et al,1971)·≈– oocysts
®”π«ππ—∫≈â“π®–∂Ÿ°º≈‘µ‚¥¬µ—«‡µÁ¡«—¬∑’ËÕ“»—¬„π
≈”‰ â¢Õß·¡«‚¥¬ª√“»®“°Õ“°“√∑“ß§≈‘π‘°
(Dubey et al.,1972) µ“¡ª°µ‘‡™◊ÈÕ T. gondii ®–°àÕ
„Àâ‡°‘¥‚√§„π —µ«åµ√–°Ÿ≈·¡«πâÕ¬°«à“„π ÀπŸ, À¡Ÿ,
§π ´÷Ëß®—¥«à“‡ªìπ intermediate host (Dubey,1996)
°“√°‘π Tissue cysts ∑’Ë¡’ bradyzoite ¢Õß
Intermediate host ¡—°æ∫°“√µ‘¥‡™◊ÈÕπâÕ¬·≈–
§«“¡√ÿπ·√ß¢Õß‚√§πâÕ¬‡™àπ°—π ·µà∑—Èßπ’ÈµâÕß¢÷Èπ
Õ¬Ÿà°—∫®”π«π dose ·≈– strain ¢Õß‡™◊ÈÕ T. gondii
(Dubey,1997)

®“°°“√∑¥≈Õß¢Õß Eyles æ∫«à“ Õ—µ√“
§«“¡™ÿ°¢Õß‚√§‡∑à“°—∫ 8-20% seropositive „π
ÀπŸªÉ“ ·≈– “¡“√∂ isolate ‡™◊ÈÕ®“° ¡ÕßÀπŸ
‚¥¬æ∫‡™◊ÈÕ 1% (1/100) „πÀπŸ∫â“π 27.78%(5/18)
„πÀπŸµ–‡¿“ (Eyles,1952) ®“°°“√∑¥≈Õßæ∫«à“
ÀπŸ “¡“√∂µ‘¥‚√§ T. gondii ®“°°“√°‘π oocysts,
sporozoites, tissue cysts (bradyzoite) ·≈–
tachyzoites ‰¥â‡™àπ°—π (Dubey et al.,1998)

°“√√—∫‡™◊ÈÕ®“°·¡«µ—«Õ◊Ëπ®“°°“√„™â∂“¥

Õÿ®®“√–√à«¡°—π¡’§àÕπ¢â“ß Ÿß ‡π◊ËÕß®“°¡’‚Õ°“ 
 —¡º—  oocysts ∑’Ëªπ‡ªóôÕπ¡“°—∫Õÿ®®“√–¢Õß·¡«
Õ◊Ëπ ∑’Ë√«¡∑—Èßπ‘ —¬∑’Ë™Õ∫ÕÕ°πÕ°∫â“π´÷ËßÕ“®‰ª
∂à“¬Õÿ®“√–„ à∂“¥¢Õß·¡«µ—«Õ◊Ëπ ∑”„Àâ¡’‚Õ°“ 
‰ª·æ√à‡™◊ÈÕÀ√◊Õ‰ª√—∫‡™◊ÈÕ‰¥â‡™àπ°—π °“√¡’ÀπŸÕ¬Ÿà„π
∫â“ππà“®–‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠‡π◊ËÕß®“°·¡«
™Õ∫®—∫ÀπŸ ·≈–°‘πÀπŸ´÷Ëß¡’ Tissue cysts ®÷ß
 “‡Àµÿ∑’Ë·¡«°“√‰¥â√—∫‡™◊ÈÕ T. gondii „π√Ÿª·∫∫°“√
°‘π Tissue cysts ‰¥â‡™àπ°—π ®“°»÷°…“æ∫«à“°“√
ªπ‡ªóôÕπÕÿ®®“√–¢Õß·¡«πà“®–‡ªìπ “‡Àµÿ ”§—≠
¢Õß°“√·æ√à‡™◊ÈÕ®“°·¡« Ÿà·¡«
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°“√µ√«®§«“¡ –Õ“¥¢Õß‚µä–®”Àπà“¬‡π◊ÈÕ —µ«å·∫∫µà“ßÊ

„πµ≈“¥ ¥‡¢µ°√ÿß‡∑æ¡À“π§√

Cleaning test on the meat selling table

In Bangkok fresh market

¬ß¬ÿ∑∏ ®ß‡ ∂’¬√

Yongyoot Jongsatien

ABSTRACT

26 Fresh markets in Bangkok, 62 meat selling tables were test 2 › 4 hours after cleaned, 23
tables [35.5%] were still cleaned. All the table were washed by water, detergent [washing dish solution]
disinfectant [chlorine solution]. After clean, the dirty stainless table were 11%, the dirty white-board table
7.5% and dirty wood table 60%. The white-board and stainless table were clean better than wood table.
The selling table in fresh market should be smooth stainless or white-board. They should be clean before
and after selling of meat.
Key word: stainless, white-board, wood, detergent,chlorine

∫∑§—¥¬àÕ

‰¥â∑”°“√µ√«®§«“¡ –Õ“¥‚µä–®”Àπà“¬‡π◊ÈÕ —µ«å„πµ≈“¥ ¥‡¢µ°√ÿß‡∑æ¡À“π§√ 26 µ≈“¥ ‚¥¬
µ√«®‡©æ“–‚µä–∑’Ë‰¥â∑”§«“¡ –Õ“¥‡√’¬∫√âÕ¬·≈â« ∑‘Èß‰«â 2 › 4 ™—Ë«‚¡ß ®”π«π 62 ‚µä– ‰¥â‚µä–∑’Ë¬—ß§ß
 –Õ“¥Õ¬Ÿà 23 ‚µä– (35.6%) ·≈–‡¡◊ËÕ∑”§«“¡ –Õ“¥‚µä–∑—ÈßÀ¡¥„π¢—ÈπµÕπµàÕ‰ª ‚¥¬°“√„™âπÈ” πÈ”¬“
≈â“ß®“π·≈– “√≈–≈“¬§≈Õ√’π ®–‰¥â‚µä–∑’Ë –Õ“¥‡æ‘Ë¡¢÷Èπ ·µà°Á¬—ß‡À≈◊Õ‚µä–∑’Ë‰¡à –Õ“¥Õ¬Ÿà®”π«πÀπ÷Ëß
‡ªìπ‚µä– ·µπ‡≈  11.5% ‚µä–‚ø‡¡°â“ 7.5% ·≈–‚µä–‰¡â 60% ‚µä–‚ø‡¡°â“·≈– ·µπ‡≈  “¡“√∂
∑”§«“¡ –Õ“¥‰¥â¥’°«à“‚µä–‰¡â §«√„™â‚µä– ·µπ‡≈ ·≈–‚µä–‚ø‡¡°â“∑’Ëæ◊Èπ‡√’¬∫·≈–‰¡à·µ°™”√ÿ¥„π°“√
«“ß‡π◊ÈÕ —µ«å ·≈–§«√∑”§«“¡ –Õ“¥µ“¡¢—ÈπµÕπ∑—Èß°àÕπ·≈–À≈—ß«“ß‡π◊ÈÕ —µ«å‡æ◊ËÕµ—¥·µàß·≈–®”Àπà“¬
§” ”§—≠: ‚µä–®”Àπà“¬‡π◊ÈÕ —µ«å  ·µπ‡≈  ‚ø‡¡°â“ πÈ”¬“≈â“ß®“π  “√≈–≈“¬§≈Õ√’π
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§”π”

§™“¿√≥å 2547 ‰¥â∫√√¬“¬∂÷ßÕ—πµ√“¬®“°

°“√∫√‘‚¿§‡π◊ÈÕ —µ«å‡°‘¥®“°°“√ªπ‡ªóôÕπ„π‡π◊ÈÕ —µ«å

·∫àßÕÕ°‰¥â‡ªìπ

1. °“√ªπ‡ªóôÕπ∑“ß°“¬¿“æ ‡™àπ ‡»…

‡À≈Á° ‡»…‰¡â À‘π ·°â« ‡»…ºß πÈ”¡—π‡§√◊ËÕß ®“°

‡§√◊ËÕß¡◊Õ ‡§√◊ËÕß„™â Õÿª°√≥å°“√µ—¥·µàß·≈–

¿“™π–∫√√®ÿ‡π◊ÈÕ —µ«å

2. °“√ªπ‡ªóôÕπ∑“ß‡§¡’ ‡™àπ ¬“¶à“·¡≈ß

¬“ªØ‘™’«π– ¬“¶à“‡™◊ÈÕ  “√‡§¡’∑’Ë„™â‡µ‘¡„πÕ“À“√

 “√‡§¡’∑’Ë„™â„π‚√ß¶à“ —µ«å

3. °“√ªπ‡ªóôÕπ∑“ß™’«¿“æ ‡™àπ ·∫§∑’‡√’¬

‡™◊ÈÕ√“ ‡™◊ÈÕ‰«√—  ‡π◊ËÕß®“°°“√‡°Á∫√—°…“‡π◊ÈÕ —µ«å

°“√¢π àß  ÿ¢¿“æÕπ“¡—¬¢Õßæπ—°ß“π «‘∏’°“√¶à“

·≈–™”·À≈– °“√µ—¥·µàß

„π°“√º≈‘µ‡π◊ÈÕ —µ«å„Àâª≈Õ¥¿—¬®÷ßµâÕß

¥”‡π‘π°“√¥—ßπ’È

1. ≈¥°“√ªπ‡ªóôÕπ‡∫◊ÈÕßµâπ„π·µà≈–¢—Èπ

µÕπ¢Õß°“√º≈‘µ‡π◊ÈÕ —µ«å„Àâ‡À≈◊ÕπâÕ¬∑’Ë ÿ¥®πÕ¬Ÿà

„π√–¥—∫∑’Ë‰¡à‡ªìπÕ—πµ√“¬µàÕ°“√∫√‘‚¿§

2. ≈¥À√◊Õ¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ

®ÿ≈‘π∑√’¬å∑’Ë°àÕ„Àâ‡°‘¥‚√§À√◊Õ∑”„Àâ‡π◊ÈÕ —µ«å‡πà“‡ ’¬

„π°“√º≈‘µ‡π◊ÈÕ —µ«å

3. ªÑÕß°—π°“√ªπ‡ªóôÕπ´È”À≈—ß®“°°“√

ª√ÿß‡π◊ÈÕ„Àâ ÿ°¥â«¬§«“¡√âÕπ

«√©—µ√ 2541 ‰¥â°≈à“««à“Õ—πµ√“¬∑’Ëªπ

‡ªóôÕπ„πÕ“À“√·≈–°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕºŸâ∫√‘‚¿§

¡“°°«à“ 80% ‡°‘¥®“°Õ—πµ√“¬∑“ß™’«¿“æ‚¥¬

‡©æ“–‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë∑”„Àâ‡°‘¥Õ“À“√‡ªìπæ‘… ‡™àπ

E.coli, Staphylococcus aureus, Salmonella spp.

Clostridium perfringen, Clostridium botulinum

‡π◊ËÕß®“°‡™◊ÈÕ·≈– “√æ‘…®“°‡™◊ÈÕ‡À≈à“π’È ‰¡à

 “¡“√∂µ√«®‰¥â„π¢—ÈπµÕπ°“√µ√«® —µ«å°àÕπ¶à“

·≈–À≈—ß¶à“ «‘∏’°“√∑’Ë®–§«∫§ÿ¡·≈–ªÑÕß°—π‰¡à„Àâ

‡™◊ÈÕ·À≈à“π’È·æ√à°√–®“¬ÕÕ°‰ª °Á§◊Õ°“√ª√—∫ª√ÿß

¥â“π ÿ¢»“ µ√å¢Õß‡π◊ÈÕ —µ«å ·≈–°“√‡°Á∫√—°…“

‡π◊ÈÕÕ¬à“ß∂Ÿ°«‘∏’ §«∫§ÿ¡§«“¡‡¬Áπ∑ÿ°¢—ÈπµÕπ

®π∂÷ßºŸâ∫√‘‚¿§

„π —µ«å¡’™’«‘µ∑’Ëª°µ‘·¢Áß·√ß ®–‰¡à¡’‡™◊ÈÕ

·∫§∑’‡√’¬Õ¬Ÿà‡≈¬ ·µà∂â“ —µ«åÕ¬Ÿà„π§«“¡‡§√’¬¥®–

¡’‡™◊ÈÕ·∫§∑’‡√’¬·∑√°´âÕπ Ÿß ·≈–≈¥≈ß‡¡◊ËÕ —µ«å

‰¥âæ—°ºàÕπ ‡™◊ÈÕ·∫§∑’‡√’¬®–¡’¡“°∑’Ëº‘«Àπ—ß —µ«å

¡—°®–Õ“»—¬Õ¬Ÿà„π√Ÿ¢ÿ¡¢π·≈–µàÕ¡πÈ”‡À≈◊Õß ·≈–

ªπ‡ªóôÕπ¡“°—∫ ¥‘π πÈ” ΩÿÉπ≈–ÕÕß„πÕ“°“»

Õÿ®®“√–  —µ«åπ”‚√§ °“√®—¥°“√„π°√–∫«π°“√

º≈‘µ‡π◊ÈÕ —µ«å®“°ø“√å¡∂÷ßºŸâ∫√‘‚¿§‡æ◊ËÕªÑÕß°—π

Õ—πµ√“¬®“°°“√ªπ‡ªóôÕπ∑“ß™’«¿“æ·≈–‚√§

Õ“À“√‡ªìπæ‘… ‡π◊ÈÕ —µ«å∑’Ë¡’‡™◊ÈÕ·∫§∑’‡√’¬ªπ‡ªóôÕπ

10 › 100 ≈â“π‡´≈≈å/°√—¡ ‡ªìπ‡π◊ÈÕ —µ«å∑’Ë¡’°≈‘Ëπ

‡À¡Áπ‡πà“ ‚µä–∑’Ë„™âµ—¥·µàß·≈–«“ß‡π◊ÈÕ —µ«å‡æ◊ËÕ

®”Àπà“¬„πµ≈“¥ ¥‡ªìπ¢—ÈπµÕπ ÿ¥∑â“¬°àÕπ®–

∂÷ß¡◊ÕºŸâ∫√‘‚¿§ ‡π◊ÈÕ —µ«å∑’Ë —¡º— °—∫æ◊Èπ‚µä–®–¡’

Õÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ‡√◊ËÕ¬Ê ∂â“∂÷ßÕÿ≥À¿Ÿ¡‘ 20 › 40°C ‡™◊ÈÕ

Pathogenic bacteria ∑’Ë¡’Õ¬Ÿà„π‡π◊ÈÕ·≈–Õ“®ªπ

‡ªóôÕπ¡“®“°æ◊Èπ‚µä–∑’Ë‰¡à –Õ“¥®–·∫àßµ—«‰¥âÕ¬à“ß

√«¥‡√Á«·≈–∫“ß™π‘¥ √â“ß “√æ‘… ∑”„Àâ‡π◊ÈÕ‡ ’¬

ßà“¬‡ªìπÕ—πµ√“¬µàÕºŸâ∫√‘‚¿§ æ◊Èπ‚µä–®÷ßµâÕß

 –Õ“¥ª√“»®“°°“√ªπ‡ªóôÕπ∑“ß™’«¿“æ·≈–

 “√µ°§â“ß

«— ¥ÿ∑’Ë„™â∑”æ◊Èπ‚µä–µâÕß·¢Áß·√ß ∑π∑“π

æ◊Èπº‘«‡√’¬∫ ∑πµàÕ°“√°—¥°√àÕπ¢ÕßπÈ”¬“

∑”§«“¡ –Õ“¥À√◊ÕπÈ”¬“¶à“‡™◊ÈÕ‚√§ ßà“¬µàÕ°“√

∑”§«“¡ –Õ“¥

ª√– ‘∑∏‘¿“æ¢Õß “√∑”§«“¡ –Õ“¥∫π

æ◊Èπº‘«∑’Ë —¡º— °—∫Õ“À“√¬—ß‰¡à‡§¬¡’√“¬ß“π¡“°àÕπ
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AOAC [1996] ‰¥â°”Àπ¥‡ªÑ“À¡“¬¢Õß “√

∑”§«“¡ –Õ“¥∫πæ◊Èπ ·µπ‡≈ ·≈–æ◊Èπ·°â« §«√

®–≈¥®”π«π®ÿ≈‘π∑√’¬å®“° 100,000 ‡´≈≈å ‡À≈◊Õ 1

‡´≈≈å „πÀâÕßªØ‘∫—µ‘°“√

°“√∑¥≈Õß¢Õß Synder [1997] „πÀâÕß

ªØ‘∫—µ‘°“√®ÿ≈™’««‘∑¬“‰¥âπ”‡π◊ÈÕ«—«∫¥ (85% ‡π◊ÈÕ

 —ππÕ°) µ—Èß∑‘Èß‰«â„πÕ“°“» 24 ™¡. «—¥§à“ APC

12×106 cfu/gm ·≈â«π”¡“ªÑ“¬∫π·ºàπ‰¡â‡π‡ªîô≈

·ºàπæ≈“ µ‘° ¢π“¥ 12×18×11/2" ·≈– ·ºàπ ·µπ

‡≈  12×20×4" „™âºâ“™ÿ∫πÈ”‡™Á¥·≈â«µ√«®À“®”π«π

·∫§∑’‡√’¬ À≈—ß®“°ºà“π¢—ÈπµÕπ°“√≈â“ßµà“ßÊ «‘∏’∑’Ë

1 ≈â“ß¥â«¬πÈ” ≈â“ß¥â«¬°√¥ â¡·≈â«≈â“ß¥â«¬ 200

ppm. Quaternary ammonium compound «‘∏’∑’Ë 2

‚¥¬°“√„™â·ª√ß∂Ÿ≈â“ß¥â«¬πÈ”¬“≈â“ß®“π·≈–≈â“ß

¥â«¬πÈ”‡ª≈à“ ·≈â«≈â“ß¥â«¬ 200 ppm. Quaternary

ammonium compound «‘∏’∑’Ë 3 ‚¥¬°“√„™â·ª√ß¢—¥

∂Ÿ„ππÈ”‰À≈∑’ËÕÿ≥À¿Ÿ¡‘ 100 › 110 °F ‡ªìπ‡«≈“ 30

«‘π“∑’ °“√∑¥≈Õß∑—Èß 3 «‘∏’ ®”π«π·∫§∑’‡√’¬∫π 

·µπ‡≈ ≈¥®”π«π≈ß‰¥â¡“°∑’Ë ÿ¥ ·≈–«‘∏’∑’Ë 2

®”π«π·∫§∑’‡√’¬≈¥≈ß®πµ√«®‰¡àæ∫∫π·ºàπ 

·µπ‡≈  ·µà Quaternary ammonium compound

‡ªìπ “√‡§¡’µ°§â“ß∑’Ë‡ªìπæ‘…µàÕ°“√∫√‘‚¿§

«—µ∂ÿª√– ß§å„π°“√µ√«®§«“¡ –Õ“¥§√—Èßπ’È

‡æ◊ËÕµâÕß°“√„Àâ‰¥â‚µä–∑’Ë®”Àπà“¬‡π◊ÈÕ —µ«å∑’Ëª√“»

®“°‡™◊ÈÕ®ÿ≈‘π∑√’¬å ‚¥¬„™â«‘∏’°“√∑”§«“¡ –Õ“¥

·≈–«— ¥ÿ∑’Ë„™â∑”æ◊Èπ‚µä–∑’Ë‡À¡“– ¡

°“√µ√«®§«“¡ –Õ“¥¢Õß‚µä–®”Àπà“¬

‡π◊ÈÕ —µ«å„πµ≈“¥ ¥∫àß™’È‚¥¬®”π«π·∫§∑’‡√’¬„π

°≈ÿà¡‚§‰≈øÕ√å¡∑’Ëªπ‡ªóôÕπÕ¬Ÿà∫πæ◊Èπº‘« ‚¥¬∑—Ë«‰ª

·≈â«‡™◊ÈÕ„π°≈ÿà¡π’Èæ∫Õ¬Ÿà∑—Ë«‰ª∫πæ◊Èπ¥‘π „ππÈ” „π

∑“ß‡¥‘πÕ“À“√√«¡∂÷ßÕÿ®®“√–¢Õß§π·≈– —µ«å¥â«¬

∂â“¡’ª√‘¡“≥¡“°„π‡π◊ÈÕ —µ«å · ¥ß«à“¡’°“√ªπ

‡ªóôÕπ¢ÕßÕÿ®®“√–®“°°“√ —¡º— ‚¥¬µ√ßÀ√◊Õ‚¥¬

ÕâÕ¡®“°°“√ ÿ¢“¿‘∫“≈∑’Ë‰¡à¥’æÕ ∑—»π’¬å 2547 ‰¥â

°≈à“«∂÷ß§ÿ≥ ¡∫—µ‘∑’Ë ”§—≠¢Õß‡™◊ÈÕ„π°≈ÿà¡π’È §◊Õ

∑¥ Õ∫ßà“¬  –¥«°·≈–√«¥‡√Á« ¡’§«“¡·µ°µà“ß

Õ¬à“ß‡ÀÁπ‰¥â™—¥°—∫·∫§∑’‡√’¬∑’Ë‰¡à°àÕ„Àâ‡°‘¥‚√§Õ◊ËπÊ

¡’§«“¡ —¡æ—π∏å§ß∑’Ë °—∫ ‡™◊È Õ∑’Ë °àÕ„Àâ ‡°‘¥‚√§

ª√‘¡“≥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë„™â‡ªìπ¥—™π’¡’§«“¡

 —¡æ—π∏å°—∫·∫§∑’‡√’¬∑’Ë°àÕ„Àâ‡°‘¥‚√§ Õ—µ√“°“√

‡®√‘≠‡µ‘∫‚µ¢Õß·∫§∑’‡√’¬∑’Ë„™â‡ªìπ¥—™π’„™â‡«≈“

‡∑à“°—∫·∫§∑’‡√’¬∑’Ë°àÕ„Àâ‡°‘¥‚√§ ™à«ß°“√¡’™’«‘µ

¢Õß·∫§∑’‡√’¬∑’Ë„™â‡ªìπ¥—™π’π“π°«à“·∫§∑’‡√’¬∑’Ë

°àÕ„Àâ‡°‘¥‚√§‡≈Á°πâÕ¬

°“√µ√«® Õ∫§«“¡ –Õ“¥∫πæ◊Èπ‚µä–∑’Ë

®”Àπà“¬‡π◊ÈÕ —µ«å „™âπÈ”¬“∑¥ Õ∫·∫§∑’‡√’¬„π

°≈ÿà¡‚§‰≈øÕ√å¡∑’Ë‡¡◊ËÕ‡®√‘≠‡µ‘∫‚µ “¡“√∂ √â“ß

‰Œ‚¥√‡®π´—≈‰ø¥å ·≈–∑”ªØ‘°‘√‘¬“°—∫Õ“À“√‡≈’È¬ß

‡™◊ÈÕ∑’Ë¡’Õß§åª√–°Õ∫¢Õß∏“µÿ‡À≈Á° ®–√«¡µ—«‡ªìπ

 “√ª√–°Õ∫‡øÕ√— ´—≈‰ø¥å ∑”„Àâ‡°‘¥µ–°Õπ ’¥”

„π™ÿ¥∑¥ Õ∫ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥‡™◊ÈÕ‚§

‰≈øÕ√å¡∑’Ë‡ªìπ¥—™π’ ‡™◊ÈÕ·∫§∑’‡√’¬„π°≈ÿà¡‚§‰≈øÕ√å¡

‰¥â·°à Citrobactor freundi Edwardsiella Arizona

Proteus Salmonella ∫“ß “¬æ—π∏å

Õÿª°√≥å·≈–«‘∏’°“√

«‘∏’°“√‡µ√’¬¡πÈ”¬“∑¥ Õ∫π’È ¡’Õ¬Ÿà„π§Ÿà¡◊Õ

∑¥ Õ∫Õ“À“√ √«∫√«¡‚¥¬ πæ“¿√≥å·≈–§≥–

2536

 à«πª√–°Õ∫¢ÕßπÈ”¬“∑¥ Õ∫ ¡’¥—ßπ’È

Bile salt No 3 1.0 °√—¡

Bacto peptone 20.0 °√—¡

Dipotassium hydrogen phosphate 1.5 °√—¡

Ferric ammonium citrate [Green] 0.75 °√—¡

Sodium thiosulphate 1.0 °√—¡
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πÈ”°√Õß 1,000 ¡‘≈≈‘≈‘µ√

∑”°“√µâ¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ¥—ß°≈à“«®π‡¥◊Õ¥

·≈–·∫àß∫√√®ÿ 10 c.c. „πÀ≈Õ¥∑¥ Õ∫„ ªî¥Ω“

π”‰ªπ÷Ëß¶à“‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 121°C §«“¡¥—π 15

ªÕπ¥åµàÕµ“√“ßπ‘È« ‡ªìπ‡«≈“ 15 π“∑’  “√≈–≈“¬

 ÿ¥∑â“¬§«√¡’§à“§«“¡‡ªìπ°√¥ › ¥à“ß [PH] 6.8 ±

0.2

πÈ”¬“∑¥ Õ∫∑’Ë„™â§√—Èßπ’È‡µ√’¬¡¢÷Èπ‚¥¬°Õß™—π

 Ÿµ√ “∏“≥ ÿ¢  ”π—°Õπ“¡—¬ °√ÿß‡∑æ¡À“π§√

‡ªìπÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« ’‡À≈◊Õß„ ∫√√®ÿÕ¬Ÿà„π

À≈Õ¥·°â« ‡°Á∫‰«â„πµŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 4 › 10°C ‰¥â

π“π 6 ‡¥◊Õπ ‡¡◊ËÕ®–π”¡“„™â ·™à„π°√–µ‘°πÈ”·¢Áß

®π∂÷ßµ≈“¥ ¥ „™â ”≈’æ—πª≈“¬‰¡â∑’Ëºà“π°“√¶à“

‡™◊ÈÕ·≈â«‡™Á¥∫πæ◊Èπ‚µä– µ√ß°≈“ß¢Õßæ◊Èπ∑’Ë 2×2

µ“√“ßπ‘È« ·≈â«®ÿà¡„πÀ≈Õ¥∑¥ Õ∫µ—Èß∑‘Èß‰«âπ“π 3

«—π ∂â“πÈ”¬“‡ª≈’Ë¬π‡ªìπ ’¥”‡¢â¡„Àâ +3 ¡’‡™◊ÈÕ‚§‰≈

øÕ√å¡¡“°°«à“ 7.98×103 ∂â“πÈ”¬“‡ª≈’Ë¬π‡ªìπ ’‡∑“

°√–®“¬∑—Ë«À≈Õ¥„Àâ +2 ®”π«π‡™◊ÈÕ‚§‰≈øÕ√å¡Õ¬Ÿà

√–À«à“ß 5.38×102 ∂÷ß 7.98×103 ∂â“πÈ”¬“„ ·µà¡’

µ–°Õπ¥”∑’Ëª≈“¬ ”≈’„Àâ +1 ®”π«π‡™◊ÈÕ‚§‰≈

øÕ√å¡‰¡à¡“°°«à“ 5.38×102 ∂â“πÈ”¬“„ ‰¡à¡’µ–°Õπ

¥” · ¥ß«à“ –Õ“¥‰¡à¡’°“√ªπ‡ªóôÕπ‡™◊ÈÕ‚§‰≈øÕ√å¡

°“√µ√«®§«“¡ –Õ“¥‚¥¬°“√ swab ®“°

æ◊Èπº‘«‚µä–∑’Ë ‰¥â∑”§«“¡ –Õ“¥·≈â«À≈—ß°“√

®”Àπà“¬ ·¬°æ◊Èπ‚µä–µ“¡«— ¥ÿ‡ªìπæ◊Èπ  ·µπ‡≈ 

‚ø‡¡°â“ ‰¡â À≈Õ¥∑’Ë¡’°“√‡ª≈’Ë¬π ’À√◊Õ¡’µ–°Õπ¥”

(+1 +2 +3) ∂◊Õ«à“‰¡à –Õ“¥  à«πÀ≈Õ¥∑’Ë„  · ¥ß

«à“ –Õ“¥

∫πæ◊Èπ‚µä–∑’Ë‰¥â∑”§«“¡ –Õ“¥¥’·≈â«À≈—ß

°“√®”Àπà“¬‡π◊ÈÕ —µ«åµ—Èß∑‘Èß‰«âπ“π 2 › 4 ™—Ë«‚¡ß

„™â‰¡âæ—π ”≈’µ√ßª≈“¬∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈â«‡™Á¥

µ√ß°≈“ß¢Õßæ◊Èπ∑’Ë 2 µ“√“ßπ‘È« ·≈â«®ÿà¡≈ß„π

πÈ”¬“∑’Ë∫√√®ÿÕ¬Ÿà„πÀ≈Õ¥·°â« ·≈â«ªî¥Ω“∑”

‡§√◊ËÕßÀ¡“¬‡ªìπÀ≈Õ¥∑’Ë 1 „™âºâ“°Õ´∑’Ë –Õ“¥®ÿà¡

≈ß„ππÈ” –Õ“¥‡™Á¥∫πæ◊Èπ∑’Ë‡¥‘¡ 2 µ“√“ßπ‘È« „™â

ºâ“°Õ´‡™Á¥„Àâ·Àâß ·≈â« swab ‡ªìπÀ≈Õ¥∑’Ë 2 „™â

ºâ“°Õ´®ÿà¡„ππÈ”∑’Ë¡’ à«πº ¡¢ÕßπÈ”¬“≈â“ß®“π

‡™Á¥∫πæ◊Èπ∑’Ë‡¥‘¡ 2 µ“√“ßπ‘È« ·≈â«„™âºâ“°Õ´‡™Á¥

„Àâ·Àâß swab ‡ªìπÀ≈Õ¥∑’Ë 3 „™âºâ“°Õ´®ÿà¡„π

 “√≈–≈“¬§≈Õ√’π‡™Á¥„πæ◊Èπ∑’Ë‡¥‘¡∑‘Èß‰«âπ“π 2 π“∑’

·≈â«„™âºâ“°Õ´‡™Á¥„Àâ·Àâß ·≈â« swab ®ÿà¡„ππÈ”¬“

‡≈’È¬ß‡™◊ÈÕ‡ªìπÀ≈Õ¥∑’Ë 4

# °“√‡µ√’¬¡ “√≈–≈“¬§≈Õ√’π „™âºßªŸπ

§≈Õ√’π (·§≈‡´’¬¡‰Œ‚ª§≈Õ‰√¥å 64± 2%) 1 ™âÕπ

™“ ≈–≈“¬πÈ”‡≈Á°πâÕ¬„π∂â«¬·°â«§π„Àâ‡¢â“°—π µ—Èß

∑‘Èß‰«â„Àâµ°µ–°Õπ —°§√Ÿà ·≈â«√‘π‡Õ“ à«π„  1

™âÕπ™“ º ¡πÈ” 1 ªîö∫ (20 ≈‘µ√)  “√≈–≈“¬∑’Ë‰¥â

π”¡“¶à“‡™◊ÈÕ∫πæ◊Èπ‚µä–∑’Ë®”Àπà“¬‡π◊ÈÕ —µ«å

°“√·ª√º≈ ∂â“„ ∑—Èß 4 À≈Õ¥ · ¥ß«à“

 –Õ“¥À≈—ß®“°°“√∑”§«“¡ –Õ“¥·≈â« ∂â“¡’

µ–°Õπ¥”„πÀ≈Õ¥∑’Ë 1 „ „πÀ≈Õ¥∑’Ë 2 3 4

· ¥ß«à“ –Õ“¥À≈—ß®“°°“√‡™Á¥¥â«¬πÈ” ∂â“¡’

µ–°Õπ¥”„πÀ≈Õ¥∑’Ë 1 2 ·≈–„ „πÀ≈Õ¥∑’Ë 3 4

· ¥ß«à“ –Õ“¥À≈—ß®“°°“√‡™Á¥¥â«¬πÈ”¬“≈â“ß®“π

∂â“¡’µ–°Õπ¥”„πÀ≈Õ¥∑’Ë 1 2 3 ·≈–„ „πÀ≈Õ¥∑’Ë

4 · ¥ß«à“ –Õ“¥À≈—ß®“°°“√‡™Á¥¥â«¬ “√≈–≈“¬

§≈Õ√’π ·≈–∂â“¡’µ–°Õπ¥”∑—Èß 4 À≈Õ¥ · ¥ß«à“

‰¡à –Õ“¥À≈—ß®“°°“√‡™Á¥¥â«¬ “√≈–≈“¬§≈Õ√’π

º≈

®“°°“√ ”√«®„πªï 2547 æ◊Èπ‚µä–∑’Ë„™â«“ß

·≈–µ—¥·µàß‡π◊ÈÕ —µ«å‡æ◊ËÕ®”Àπà“¬„πµ≈“¥ ¥

°√ÿß‡∑æ¡À“π§√ ‡ªìπæ◊Èπ‚µä– ·µπ‡≈  48.5%

æ◊Èπ‚µä–‚ø‡¡°â“ 36.5% æ◊Èπ‚µä–‰¡â 12% æ◊Èπ‚µä–

°√–‡∫◊ÈÕß 3% °“√∑”§«“¡ –Õ“¥¢ÕßºŸâª√–°Õ∫
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°“√À≈—ß®”Àπà“¬‡ √Á®·≈â« ®–„™âπÈ”¬“≈â“ß®“π¢—¥

∂Ÿ·≈â«≈â“ßÕÕ° ‡™Á¥„Àâ·Àâß·≈â«µ—Èß∑‘Èß‰«â ·≈â«„™âºâ“

™ÿ∫πÈ”‡™Á¥Õ’°§√—ÈßÀπ÷Ëß °àÕπ«“ß‡π◊ÈÕ —µ«å®”Àπà“¬

‡™â“«—π√ÿàß¢÷Èπ

®“°°“√µ√«®§«“¡ –Õ“¥¢Õß‚µä– ∑’Ë‰¥â

∑”§«“¡ –Õ“¥‡√’¬∫√âÕ¬·≈â« À≈—ß°“√®”Àπà“¬ 2

› 4 ™—Ë«‚¡ß ®”π«π 62 ‚µä– „π 26 µ≈“¥ §◊Õ

µ≈“¥‚°∫äÕ µ≈“¥∑à“æ√– µ≈“¥∑à“æ√–√ÿàß‡√◊Õß

µ≈“¥°√ÿß‡∑æ-ππ∑å µ≈“¥«—¥®—π∑√å ‚¡ √ µ≈“¥

»√’‡¢¡“ µ≈“¥ π“¡‡ªÑ“ µ≈“¥„À¡à®Õ¡∑Õß

√Ÿª∑’Ë 1 swab µ√ß°≈“ßæ◊Èπ∑’Ë 2 µ“√“ßπ‘È« √Ÿª∑’Ë 2 ‡™Á¥∑”§«“¡ –Õ“¥¥â«¬ºâ“°Õ´

√Ÿª∑’Ë 3 À≈Õ¥∑’Ë¡’µ–°Õπ¥” · ¥ß«à“‰¡à –Õ“¥

µ“√“ß· ¥ßº≈¢Õß®”π«π‚µä–∑’Ëµ√«®·≈â« –Õ“¥‡æ‘Ë¡¢÷Èπµ“¡¢—ÈπµÕπµà“ßÊ¢Õß°“√∑”§«“¡ –Õ“¥ ·¬°

µ“¡™π‘¥¢Õßæ◊Èπ‚µä–

™π‘¥¢Õß ®”π«π‚µä–∑’Ë ®”π«π‚µä– ®”π«π‚µä–∑’Ë ®”π«π‚µä– ®”π«π‚µä– ®”π«π‚µä–

æ◊Èπ‚µä– µ√«®À≈—ß ∑’Ëµ√«®·≈â«  –Õ“¥ ∑’Ë –Õ“¥ ∑’Ë –Õ“¥ ∑’Ë‰¡à –Õ“¥

®“°∑”§«“¡  –Õ“¥ À≈—ß®“°°“√ À≈—ß®“°°“√ À≈—ß®“° À≈—ß®“°

 –Õ“¥·≈â« ‡™Á¥¥â«¬πÈ” ‡™Á¥¥â«¬ ‡™Á¥¥â«¬ ‡™Á¥¥â«¬

πÈ”¬“≈â“ß  “√≈–≈“¬  “√≈–≈“¬

®“π §≈Õ√’π §≈Õ√’π

 ·µπ‡≈  26 12(46%) 18(69%) 19(73%) 23(88.5%) 3(11.5%)

‚ø‡¡°â“ 26 9(34.5%) 19(73%) 21(80.5%) 24(92.5%) 2(7.5%)

‰¡â 10 2(20%) 3(30%) 4(40%) 4(40%) 6(60%)
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µ≈“¥ªîòπ∑Õß µ≈“¥©—µ√ “§√ µ≈“¥∫“ß‡¢π

µ≈“¥ “¡¬à“π µ≈“¥¡‘Ëß¢«—≠∫â“ππ“ µ≈“¥∫“ß

ª–·°â« µ≈“¥Õ√ÿ≥Õ—¡√‘π∑√å µ≈“¥«—¥Õ—¡√‘π∑√å

µ≈“¥æ√“ππ° µ≈“¥‚µâ√ÿàßÀ—«À¡“° µ≈“¥

æ—≤π“°“√ µ≈“¥æß…å‡æ™√ µ≈“¥π”™—¬ µ≈“¥

»‘√‘™—¬ µ≈“¥‚Õã‡Õã µ≈“¥∫“ß√—° µ≈“¥¡’π∫ÿ√’

µ≈“¥À¡Õ‡æ™√À¡Õæ≈Õ¬

«‘®“√≥å

°“√∑”§«“¡ –Õ“¥‚µä–®”Àπà“¬‡π◊ÈÕ —µ«å

¢ÕßºŸâª√–°Õ∫°“√„πµ≈“¥ ¥ ·≈â«µ—Èß‚µä–∑‘Èß‰«â

®π·Àâß 2 - 4 ™—Ë«‚¡ß ®–¡’°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ

®ÿ≈‘π∑√’¬å ®“°ΩÿÉπ≈–ÕÕß„πÕ“°“» ®“°°“√ —¡º— 

¢Õß§π  —µ«å ·≈– ‘Ëß¢Õßµà“ßÊ∑’Ëπ”¡“«“ß∫π‚µä–

‡¡◊ËÕ∑”§«“¡ –Õ“¥µ“¡«‘∏’°“√π’È 62 ‚µä– ®–¡’

‚µä–∑’Ë –Õ“¥ 23 ‚µä– (35.5%) ‡ªìπ‚µä–∑’ËÕ¬Ÿà„π∑’Ë «à“ß

¡’· ß·¥¥ àÕß∂÷ß ‰¡à¡’≈¡·√ß ·≈–‰¡à¡’§π√∫°«π

‡¡◊ËÕ∑”§«“¡ –Õ“¥µ“¡¢—ÈπµÕπµàÕ‰ª ‡æ◊ËÕ≈¥

®”π«π‡™◊ÈÕ®ÿ≈‘π∑√’¬å„ÀâπâÕ¬≈ß ·≈–¡ÿàßÀ«—ß„ÀâÀ¡¥

‰ª ‡¡◊ËÕ„™â “√≈–≈“¬§≈Õ√’π‡ªìππÈ”¬“¶à“‡™◊ÈÕ ·µà

®“°°“√∑”§«“¡ –Õ“¥µ“¡¢—ÈπµÕπµàÕ‰ª¥â«¬πÈ”

 –Õ“¥ πÈ”¬“≈â“ß®“π·≈–¶à“‡™◊ÈÕ¥â«¬ “√≈–≈“¬

§≈Õ√’ππ“π 2 π“∑’ °Á¬—ß‰¡à “¡“√∂‰¥â‚µä–∑’Ë

 –Õ“¥∑—ÈßÀ¡¥ ·µà‰¥â‚µä–∑’Ë –Õ“¥‡æ‘Ë¡¢÷Èπ ‚¥¬‚µä–

‚ø‡¡°â“ Ÿß°«à“‚µä– ·µπ‡≈ Õ¬Ÿà‡≈Á°πâÕ¬ (4% 7.5%
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4% µ“¡≈”¥—∫)∂â“æ◊Èπ‚µä–¡’‡™◊ÈÕ®ÿ≈‘π∑√’¬åªπ‡ªóôÕπ

‡ªìπ®”π«π¡“° °“√≈â“ß∑”§«“¡ –Õ“¥·≈–°“√

„™âπÈ”¬“¶à“‡™◊ÈÕ ¬—ß‰¡à “¡“√∂∑”≈“¬‡™◊ÈÕ®ÿ≈‘π∑√’¬å

‰¥âÀ¡¥ ‡™àπ °“√«“ß‡°â“Õ’È·≈–·ºàπ‰¡â∫π‚µä–

 ·µπ‡≈ „πµ≈“¥∫“ß√—° æ◊Èπ‚µä– ·µπ‡≈ ∑’Ë‰¡à

‡√’¬∫ ‡ªìπ√Õ¬∫ÿã¡ ¡’§√“∫‰¢¡—π·≈– ‘Ëß °ª°µ‘¥

·πàπ„πµ≈“¥„À¡à®Õ¡∑Õß æ◊Èπ‚µä–‚ø‡¡°â“∑’Ë¡’

√Õ¬·µ°™”√ÿ¥ ¡’§√“∫‰¢¡—π ’‡À≈◊Õßµ√ß√Õ¬·µ°

·≈–¡’°≈ÿà¡π°∫‘π‡¢â“¡“‡°“–∫πæ◊Èπ‚µä–„πµ≈“¥

∫“ß‡¢π (¡’°“√·°â‰¢·≈â«) æ◊Èπ‚µä–‚ø‡¡°â“„π

µ≈“¥æß…å‡æ™√∑’Ëªπ‡ªóôÕπΩÿÉπ≈–ÕÕß„πÕ“°“»

®“°°“√¢ÿ¥∑àÕ√–∫“¬πÈ”√Õ∫µ≈“¥ ‰¡à –Õ“¥À≈—ß

®“°„™âπÈ”¬“≈â“ß®“π ·µà “¡“√∂ –Õ“¥‰¥âÀ≈—ß

®“°°“√¶à“‡™◊ÈÕ¥â«¬ “√≈–≈“¬§≈Õ√’π

®“°µ“√“ß·≈–·ºπ¿Ÿ¡‘ ®–‡ÀÁπ‰¥â«à“ æ◊Èπ

‚µä–‚ø‡¡°â“·≈– ·µπ‡≈  ®–‰¥â®”π«π∑’Ë –Õ“¥

„°≈â‡§’¬ß°—π·≈–¡“°°«à“æ◊Èπ‚µä–∑’Ë‡ªìπ‰¡â ·¡âÀ≈—ß

°“√„™â “√≈–≈“¬§≈Õ√’π¶à“‡™◊ÈÕ °Á®–‡À≈◊Õ‚µä–‰¡â

∑’Ë‰¡à –Õ“¥Õ¬Ÿà 60% ‡π◊ËÕß®“°æ◊Èπ‚µä–‰¡â‰¡à‡√’¬∫

·≈–¡’√àÕß ÷°°√àÕπ  ‘Ëß °ª√°¬÷¥‡°“–‰¥âßà“¬ ¬“°

µàÕ°“√∑”§«“¡ –Õ“¥ ‚¥¬∑’Ë„™âµ—¥·µàß·≈–«“ß

‡π◊ÈÕ —µ«å ®÷ß‰¡à·π–π”„Àâ‡ªìπæ◊Èπ‰¡â ·≈–æ◊Èπ‚µä–

 ·µπ‡≈ ·≈–‚ø‡¡°â“∑’Ë™”√ÿ¥°Á·π–π”„Àâ‡ª≈’Ë¬π

„À¡à

„πµ≈“¥ ¥ ‡¡◊ËÕºŸâ¢“¬‰¥â®”Àπà“¬‡π◊ÈÕ‡ √Á®

·≈â« ‡π◊ÈÕ ’Ë«π∑’Ë‡À≈◊Õ®–‡°Á∫‡¢â“µŸâ‡¬Áπ ·≈â«„™âπÈ”

√“¥∫πæ◊Èπ‚µä–°àÕπ ·≈â«„™âπÈ”º ¡πÈ”¬“≈â“ß®“π

√“¥·≈â«‡™Á¥∂ŸÕ’°§√—ÈßÀπ÷Ëß ·≈â«≈â“ß¥â«¬πÈ”‡ª≈à“„™â

ºâ“‡™Á¥„Àâ·Àâß·≈â«ª≈àÕ¬∑‘Èß‰«â ®π∂÷ßµÕπ‡™â“«—π

µàÕ‰ª °àÕπ®–¢“¬‡π◊ÈÕ —µ«å°Á®–„™âºâ“™ÿ∫πÈ”‡™Á¥Õ’°

§√—Èß ´÷Ëß‰¡àÕ“®∑”≈“¬‡™◊ÈÕ®ÿ≈‘π∑√’¬å‰¥âÀ¡¥ ¥—ßπ—Èπ

°àÕπ·≈–À≈—ß°“√«“ß‡π◊ÈÕ —µ«å‡æ◊ËÕ®”Àπà“¬·≈–µ—¥

·µàß§«√∑”§«“¡ –Õ“¥ ¥—ßπ’È

1. „™âπÈ”∑”§«“¡ –Õ“¥·≈–‡™Á¥§√“∫

‡»…‡π◊ÈÕ ‡»…‰¢¡—πÕÕ°®“°æ◊Èπ‚µä–„ÀâÀ¡¥

2. ‡∑√“¥¥â«¬ “√≈–≈“¬∑”§«“¡ –Õ“¥

( à«πº ¡¢ÕßπÈ”¬“≈â“ß®“π) ·≈â«ª≈àÕ¬∑‘Èß‰«âπ“π

10 π“∑’

3. ¢—¥ ∂Ÿ „Àâ§√“∫ °ª√°À≈ÿ¥®“°æ◊Èπº‘«

4. ≈â“ß¥â«¬πÈ” –Õ“¥ ∂â“¬—ß¡’§√“∫µ‘¥Õ¬Ÿà

„Àâ„™â “√∑”§«“¡ –Õ“¥¢—¥ ∂Ÿ ·≈â«≈â“ßÕ’°§√—Èß

5. ª“¥À√◊Õ‡™Á¥πÈ”ÕÕ°„ÀâÀ¡“¥

6. „™âπÈ”¬“¶à“‡™◊ÈÕ ( “√≈–≈“¬§≈Õ√’π)

‡∑√“¥∫πæ◊Èπº‘«∑‘Èß‰«âÕ¬à“ßπâÕ¬ 10 π“∑’

7. ≈â“ßÕÕ°¥â«¬πÈ” –Õ“¥∑’Ë¥◊Ë¡‰¥â

8. ª“¥À√◊Õ‡™Á¥πÈ”ÕÕ°„Àâ·Àâß

‡Õ° “√Õâ“ßÕ‘ß

πæ“¿√≥å ªí≠®–, ª√–°“¬ ∫√‘∫Ÿ√≥å, °Õ∫∑Õß ∏Ÿª

ÀÕ¡, Õ¡√ «ß»å√—°…åæ“π‘™, °“≠®π“ «àÕß

«“≥‘™¬å, Õÿ¥¡‡°’¬√µ‘ æ√√∏πª√–‡∑», ≈—¥¥“

«—≈¬å ‚√®πæ√√≥∑‘æ¬å, Õÿ‰√ ‚™µ‘∏π“√∑«’«ß»å,

 ¡‚¿™ æ®πæ‘¡≈, 2536. §Ÿà¡◊Õ™ÿ¥∑¥ Õ∫

Õ“À“√ °Õß«‘‡§√“–ÀåÕ“À“√ °√¡«‘∑¬“»“ µ√å

°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢ Àπâ“ 17 › 22

§™“¿√≥å ‡µÁ¡¬Õ¥. 2547. ¡“µ√°“√ ÿ¢≈—°…≥–„π

‚√ß¶à“ —µ«å ‡Õ° “√ª√–°Õ∫°“√Ωñ°Õ∫√¡

À≈—° Ÿµ√°“√µ√«®‡π◊ÈÕ —µ«å  —µ«·æ∑¬ ¿“

«√©—µ√ µ—Èß «— ¥‘Ï. 2541. °“√ ”√«®À“‡™◊ÈÕ‚§‰≈

øÕ√å¡·∫§∑’‡√’¬„πÕ“À“√∑–‡≈∑’Ë«“ß®”Àπà“¬

„πÀâ“ß √√æ ‘π§â“ ‡¢µ°√ÿß‡∑æ¡À“π§√

‡Õ° “√¢Õª√–‡¡‘π‡æ◊ËÕæ‘®“√≥“·µàßµ—Èß„Àâ

¥”√ßµ”·Àπàßπ“¬ —µ«·æ∑¬å 7 «™. °Õß

 —µ«·æ∑¬å “∏“√≥ ÿ¢  ”π—°Õπ“¡—¬

°√ÿß‡∑æ¡À“π§√ Àπâ“ 1 › 2
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∑—»π’¬å ©‘π∑°“π—π∑å. 2547. °“√»÷°…“‡ª√’¬∫‡∑’¬∫

ª√– ‘∑∏‘¿“æ™ÿ¥∑¥ Õ∫‚§‰≈øÕ√å¡·∫§∑’‡√’¬

„ππÈ”∫√‘‚¿§∫√√®ÿ¢«¥ ‚§√ß√à“ß«‘®—¬À≈—° Ÿµ√

 “∏“√≥ ÿ¢»“ µ√å¡À“∫—≥±‘µ  “¢“°“√

«‘®—¬°“√ “∏“√≥ ÿ¢ §≥– “∏“√≥ ÿ¢»“ µ√å

¡À“«‘∑¬“≈—¬¡À‘¥≈ Àπâ“ 1 › 10

O.Peter Synder. 1997 The microbiology of cleaning

and sanitizing a cutting board. Hospitally of

technology and management. P 1 › 6

AOAC. [1996] Official methods of analysis of AOAC

international Chapter 6. disinfectants AOAC.
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°“√»÷°…“·π«∑“ß„π°“√°”®—¥‚√§‡¡≈‘ÕÕ¬‚¥ ’́ „π·æ–∑’Ë

‡≈’È¬ß„π™π∫∑ 2 ®—ßÀ«—¥¿“§„µâ

A study on melioidosis eradication in village goats in

2 provinces of Southern Thailand

 ÿ√æ≈ ™≈¥”√ß§å°ÿ≈

Surapol Choldumrongkul

Abstract

The screening method for melioidosis eradication in village goats raised by the farmer in five goat

farms of Songkhla and Satun provinces were studies. Out of 191 goats of over three months of age by

parameter of the seropositive of IHA titre ≥ 1 : 160, specific clinical signs, internal organ multiple

abscesses lesion, B. pseudomallei in pus and bacteremia condition were used. Goats with an IHA titre ≥

1 : 160 were 9.94% in proportionally male > female and the elder (>1 year of age)> the younger (<1 year

of age). The specific clinical signs were chronic pneumonitis and multiple abscesses in lung, spleen,

kidney and testis, especially the spleenic abscesses were common lesions. Found of B. pseudomallei in

pus of the abscesses and the increasing of IHA titre by 30-60 days pair serum test were the specific

parameter for screening infected animals.

In addition, the bacteremic condition was not the distinctive feature for detection. Resulting of in

vivo treatment, Cefaxidime was the drug of choice for goat melioidosis both acute and chronic manifestation.

However, the serological and/or microbiological procedure for screening and eradication of the disease

were more practicable and suitable than the chemotherapeutic eradication.

Key words: melioidosis, village goats, eradication
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∫∑§—¥¬àÕ

®“°°“√»÷°…“·π«∑“ß„π°“√°”®—¥‚√§‡¡≈‘ÕÕ¬‚¥´‘ „π·æ–∑’Ë‡≈’È¬ß„π™π∫∑ ‚¥¬»÷°…“„π·æ–∑’Ë

¡’Õ“¬ÿ 3 ‡¥◊Õπ¢÷Èπ‰ª ®”π«π 191 µ—« ®“° 5 ø“√å¡ „π 3 Õ”‡¿Õ¢Õß®—ßÀ«—¥ ß¢≈“·≈– µŸ≈ ‚¥¬„™â¥—™π’

„π°“√™’È«—¥·≈–§—¥°√Õß‚√§ ‰¥â·°à IHA titre, °“√æ∫Õ“°“√‡©æ“– °“√æ∫Ωï„πÕ«—¬«–, °“√æ∫‡™◊ÈÕ„πÕ«—¬«–

·≈–°“√æ∫‡™◊ÈÕ„π‡≈◊Õ¥ æ∫«à“·æ–∑’Ë¡’√–¥—∫ IHA titre ≥ 1 : 160 ¡’®”π«π 9.94 % ¡’ —¥ à«π‡ªìπ‡æ»ºŸâ¡“°

°«à“‡æ»‡¡’¬ ·≈–‡ªìπ·æ–Õ“¬ÿ¡“° (1 ªï¢÷Èπ‰ª) ¡“°°«à“·æ–Õ“¬ÿπâÕ¬ (3 ‡¥◊Õπ - 1 ªï) Õ“°“√‡©æ“–¢Õß

‚√§∑’Ëæ∫§◊Õ ªÕ¥Õ—°‡ ∫‡√◊ÈÕ√—ß ·≈–Ωï„πÕ«—¬«–¿“¬„π ‡™àπ ªÕ¥ ¡â“¡ ‰µ ·≈–Õ—≥±– ‚¥¬‡©æ“–Ωï∑’Ë

¡â“¡‡ªìπ«‘°“√‡©æ“–∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥ æ∫«à“ ·æ–∑’Ë¡’Ωï„πÕ«—¬«–®– “¡“√∂æ∫‡™◊ÈÕ B. pseudomallei „πΩï

·≈– “¡“√∂∫Õ°‰¥â«à“·æ–‡ªìπ‚√§‡¡≈‘ÕÕ¬‚¥´‘  ·µà°“√æ∫‡™◊ÈÕ„π°√–· ‡≈◊Õ¥¡’‚Õ°“ §àÕπ¢â“ßπâÕ¬

(12.5%) „π¢≥–∑’Ë°“√„™â√–¥—∫ IHA titre „π√–¥—∫ ≥ 1 : 160 ‡ªìπ‡°≥±å¡’§«“¡·¡àπ¬”„π°“√§—¥°√Õß

‡æ’¬ß 40% ·µà‡¡◊ËÕ∑”°“√µ√«®´È”¿“¬„π√–¬–‡«≈“ 30-60 «—π À“°æ∫«à“ IHA titre  Ÿß¢÷Èπ “¡“√∂∫Õ°

‰¥â«à“ ·æ–‡ªìπ‚√§  à«π°“√∑¥ Õ∫°“√√—°…“¥â«¬¬“æ∫«à“ ¬“‡´ø∑“´‘¥‘¡ ‡ªìπ¬“∑’Ë„Àâº≈„π°“√√—°…“∑’Ë

¥’„π·æ–∑—Èß„π√“¬‡©’¬∫æ≈—π ·≈–‡√◊ÈÕ√—ß Õ¬à“ß‰√°Áµ“¡‰¡à·π–π”„Àâ„™â«‘∏’°“√√—°…“‡ªìπ·π«∑“ß„π°“√

°”®—¥‚√§ §«√„™â«‘∏’°“√µ√«®«‘π‘®©—¬‚¥¬°“√¥ŸÕ“°“√·≈–«‘°“√ √«¡∑—Èßµ√«®‡≈◊Õ¥‡æ◊ËÕ°“√°”®—¥‚√§∑’Ë¡’

ª√– ‘∑∏‘¿“æ

§” ”§—≠: ‡¡≈‘ÕÕ¬‚¥´‘ , ·æ–™π∫∑, °“√°”®—¥

§”π”

‚√§‡¡≈‘ÕÕ¬‚¥´‘  (Melioidosis) ‡ªìπ‚√§∑’Ë

‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ·∫§∑’ ‡√’¬ Burkholderia

pseudomallei ´÷Ëß‡ªìπ·∫§∑’‡√’¬™π‘¥ gram negative

bacilli æ∫‰¥â∑—Ë«‰ª„π¥‘π (soil born) „ππÈ” „π‡¢µ

√âÕπ‚¥¬‡©æ“–„π‡Õ‡´’¬µ–«—πÕÕ°‡©’¬ß„µâ

(Yabuuchi and Arakawa, 1993) ‡™◊ÈÕπ’È¡’§«“¡∑π∑“π

Õ¬Ÿà„π ¿“æ·«¥≈âÕ¡∑’Ë·Àâß·≈âß·≈–πÈ”¢—ß‰¥â¥’ ‚¥¬

®–Õ¬Ÿà„π¥‘π·≈–‡¡◊ËÕ¡’Ωπµ° ‡™◊ÈÕ‚√§®–∂Ÿ°™–¢÷Èπ¡“

Õ¬Ÿà∫πº‘«¥‘π·≈–·æ√à°√–®“¬‰ªµ“¡πÈ” (Merianos

et al., 1993) √Ÿª·∫∫°“√µ‘¥µàÕ¢Õß‚√§π’È‡ªìπ‰ª‰¥â

À≈“¬«‘∏’ ‡™àπ °“√°‘π, °“√À“¬„®, °“√µ‘¥‡™◊ÈÕ∑’Ë

∫“¥·º≈∑’Ëº‘«Àπ—ß  —µ«å∑’Ë “¡“√∂‡ªìπ‚√§π’È‰¥â ‡™àπ

‚§ °√–∫◊Õ  ÿ°√ ‡°âß °«“ß ·≈–ÀπŸ ‚¥¬‡©æ“–·æ–

·≈–·°–‡ªìπ —µ«å∑’Ëµ‘¥‡™◊ÈÕπ’È‰¥âßà“¬ (Jodie et al.,

2000) ·≈–‡ªìπµ—«∂à“¬‡™◊ÈÕ∑’Ë ”§—≠≈ß Ÿà ‘Ëß·«¥≈âÕ¡

‚¥¬‡©æ“–¥‘π‡ªìπ·À≈àß∑’Ëæ∫‡™◊ÈÕ‰¥â∑’Ë§«“¡≈÷°µ—Èß·µà

0-90 ‡´πµ‘‡¡µ√ ·≈–‡™◊ÈÕπ’È®–Õ“»—¬Õ¬Ÿà„π¥‘π‰¥âπ“π

∂÷ß 24 ‡¥◊Õπ (Mustaffa et al., 1994)

‡¡◊ËÕ —µ«åµ‘¥‡™◊ÈÕ ∂â“√à“ß°“¬¬—ß·¢Áß·√ßÕ“®‰¡à

· ¥ßÕ“°“√¿“¬πÕ°„Àâ‡ÀÁπÕ“®æ∫¡’Õ“°“√‡æ’¬ß

·µà¡’‰¢âµË”Ê ·µà‡¡◊ËÕ —µ«å‡§√’¬¥À√◊Õ¡’¿Ÿ¡‘§ÿâ¡°—πµË”

 —µ«åÕ“®µ“¬Õ¬à“ß°√–∑—πÀ—π ‚¥¬‚≈À‘µ‡ªìπæ‘… ́ ÷Ëß

®– “¡“√∂µ√«®æ∫‡™◊ÈÕ„π‡≈◊Õ¥‚¥¬‡©æ“–„π·æ–

·µà∂â“À“° —µ«åÕ¬Ÿà„πæ◊Èπ∑’Ë∑’Ë¡’‚√§π’È√–∫“¥Õ¬Ÿà‡ªìπ

√–¬–‡«≈“π“π®–æ∫Õ“°“√·∫∫‡√◊ÈÕ√—ß §◊Õ ®–¡’Ωï

‡°‘¥¢÷Èπ„πÕ«—¬«–¿“¬„πµà“ßÊ ‡™àπ ªÕ¥ µ—∫ ‰µ ·≈–

¡â“¡ ∑”„Àâ —µ«å· ¥ßÕ“°“√§≈â“¬ªÕ¥∫«¡ ¥’´à“π

·≈–∑âÕß‡ ’¬‡√◊ÈÕ√—ß πÕ°®“°π’ÈÕ“®æ∫Õ“°“√¢âÕ¢“
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Àπâ“∫«¡ ‚¥¬‡©æ“–„π·æ– Mustaffa ·≈–§≥–

(1994) ‰¥â√“¬ß“π≈—°…≥–«‘°“√∑’Ëæ∫„π·æ–«à“ à«π

„À≠à®–æ∫Ωï∑’ËªÕ¥ (lung abscess) ¡“°∑’Ë ÿ¥ √Õß

≈ß‰ª§◊ÕΩï∑’Ë¡â“¡ µ—∫ µàÕ¡πÈ”‡À≈◊Õß ‰µ ‡µâ“π¡

À≈Õ¥‡≈◊Õ¥·¥ß„À≠à (aorta) ¢âÕµàÕ·≈–°√–¥Ÿ°·≈–

„π ¡Õß µ“¡≈”¥—∫ ·≈–°“√ªÉ«¬·∫∫π’È®–µ√«®æ∫

√–¥—∫¿Ÿ¡‘§ÿâ¡°—π„π‡≈◊Õ¥ ·≈– —µ«å‡À≈à“π’È®–‡ªìπµ—«

∂à“¬∑Õ¥‡™◊ÈÕÕÕ°¡“°—∫Õÿ®®“√–À√◊Õ ‘Ëß§—¥À≈—Ëß ‡™àπ

πÈ”¡Ÿ° ≈ß Ÿà ¥‘π πÈ” ·ª≈ßÀ≠â“ À√◊Õ∂â“¡’Ωï„π‡µâ“

π¡¢Õß·æ– πÈ”π¡¢Õß·æ–Õ“®¡’‡™◊ÈÕ‚√§π’ÈÕ¬Ÿà ÷́Ëß

 Õ¥§≈âÕß°—∫∑’Ë Jodie ·≈–§≥– (2000) ́ ÷Ëß√“¬ß“π

°“√æ∫Ωï„πÕ«—¬«–¿“¬„π®“°°“√ºà“´“°·æ–

®”π«π 43 µ—« ∑’Ëµ“¬¥â«¬‚√§‡¡≈‘ÕÕ¬‚¥´‘ æ∫«à“

æ∫Ωï„πªÕ¥ ¡â“¡ µ—∫ ‰µ µàÕ¡πÈ”‡À≈◊Õß °√–¥Ÿ°

·≈–¢âÕµàÕ ·≈–„π ¡Õß §‘¥‡ªìπ 63, 60, 44, 42,

30, 19 ·≈– 9 ‡ªÕ√å‡ Á́πµå µ“¡≈”¥—∫

¥â«¬‡Àµÿ∑’Ë‚√§‡¡≈‘ÕÕ¬‚¥´‘  ‡ªìπ‚√§∑’Ë‡°‘¥

®“°‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëæ∫„π‡¢µ√âÕπ ¥—ßπ—Èπ√“¬ß“π

«‘®—¬ à«π„À≠à®÷ß‡ªìπ√“¬ß“π„πª√–‡∑»‰∑¬ ́ ÷Ëß‡ªìπ

√“¬ß“π«‘®—¬‡™‘ß ”√«®°“√°√–®“¬

 πÕß·≈–§≥– (2529) √“¬ß“π≈—°…≥–°“√

‡°‘¥‚√§‡¡≈‘ÕÕ¬‚¥´‘ „π·æ–·≈– ÿ°√®“°®—ßÀ«—¥

µà“ßÊ ∑“ß¿“§„µâ¢Õßª√–‡∑»‰∑¬ æ∫«à“≈—°…≥–

¢Õß‚√§ à«π„À≠à®–æ∫·∫∫‡√◊ÈÕ√—ß‚¥¬æ∫Ωï„π

Õ«—¬«–¿“¬„π‰¥â·°à ªÕ¥ µ—∫ ‰µ ·≈–¡â“¡ ·≈–

Õ—≥±–„π·æ–‡æ»ºŸâ

«ß»å¢«—≠·≈–§≥– (2531) ‰¥â√“¬ß“π°“√

 ”√«®‚√§‡¡≈‘ÕÕ¬‚¥´‘ ‚¥¬„™â«‘∏’∑“ß´’√—Ë¡«‘∑¬“

 ”√«®„π·æ–„π‡¢µ¿“§„µâµÕπ≈à“ß¢Õßª√–‡∑»

‰∑¬ æ∫«à“·æ–∑’Ë¡’√–¥—∫¿Ÿ¡‘§ÿâ¡°—π‚√§‚¥¬«‘∏’

indirect hemagglutination ¡“°°«à“À√◊Õ‡∑à“°—∫ 1:40

¡’®”π«π 2.93%

ª√– ∫æ√·≈–§≥– (2544) ‰¥â√“¬ß“π®“°

°“√ ”√«®·Õπµ‘∫Õ¥’µàÕ‚√§‡¡≈‘ÕÕ¬‚¥´‘ „π·æ–

·≈–·°– „πæ◊Èπ∑’Ëª»ÿ —µ«å‡¢µ 9 „π™à«ß‡¥◊Õπ

¡°√“§¡ æ.». 2542 ∂÷ß ∏—π«“§¡ 2543 æ∫«à“

 “¡“√∂µ√«®æ∫ Õ—µ√“°“√ª√“°Æ¢Õß·Õπµ‘∫Õ¥’

‰µ‡µÕ√å∑’Ë√–¥—∫´‘√—Ë¡‡®◊Õ®“ß ≥ 1 : 160 „π·æ–¢Õß

®—ßÀ«—¥ ß¢≈“‡∑à“°—∫ 1.88% ·≈–æ∫‰µ‡µÕ√å∑’Ë√–¥—∫

1 : 160 ∂÷ß 1 : 640 „π®—ßÀ«—¥ ß¢≈“  µŸ≈ ·≈–

π√“∏‘«“ 

Jodie·≈–§≥– (2000) √“¬ß“π«à“ ‡™◊ÈÕ‡¡≈‘

ÕÕ¬‚¥´‘  “¡“√∂µ‘¥µàÕ®“°·¡à Ÿà≈Ÿ°‰¥â∑“ß√°

(transplacental infection) ·≈–∑”„Àâ·¡à·æ–·∑âß≈Ÿ°

πÕ°®“°π’È¬—ß√“¬ß“π¬◊π¬—πÕÿ∫—µ‘°“√≥å°“√µ‘¥µàÕ

¢Õß‚√§‡¡≈‘ÕÕ¬‚¥ ‘́  Ÿà§π ‚¥¬√“¬ß“π°“√‡°‘¥Ωï∑’Ë

·¢π·≈–¢âÕ¡◊Õ¢Õß§π‡≈’È¬ß·æ–·≈– —µ«·æ∑¬å∑’Ë

∑”ß“πÕ¬Ÿà°—∫·æ–„π√—∞§«’π å·≈π¥å¢ÕßÕÕ ‡µ√‡≈’¬

‚¥¬æ∫«à“¡’√–¥—∫ IHA titre „π√–¥—∫ 1:80 „π¢≥–

∑’ËºŸâªÉ«¬Õ’°√“¬Àπ÷Ëß‡ªìπ§π‡≈’È¬ß·æ– ¡’Õ“°“√

ªÕ¥∫«¡·≈–¥’´à“π ‡¡◊ËÕµ√«®√–¥—∫¿Ÿ¡‘§ÿâ¡°—π„π

‡≈◊Õ¥Õ¬Ÿà„π√–¥—∫ 1:40 ·µàµ√«®æ∫‡™◊ÈÕ„π‡≈◊Õ¥·≈–

æ∫«‘°“√Ωï„πªÕ¥·≈–µ—∫ ·≈–‡ ’¬™’«‘µ¿“¬À≈—ß‡¢â“

√—∫°“√√—°…“‡ªìπ√–¬–‡«≈“ 2 ‡¥◊Õπ

√“¬ß“π«‘®—¬∑’Ë°≈à“«¡“∑—ÈßÀ¡¥π’È¬—ß‰¡à

 “¡“√∂À“¢âÕ √ÿª∂÷ß«‘∏’°“√∑’Ë®–«‘π‘®©—¬∑’Ë·πàπÕπ

‰¥â«à“·æ–‡ªìπ‡¡≈‘ÕÕ¬‚¥´‘ À√◊Õ‰¡à ¢≥–π’È°“√∑’Ë®–

∫Õ°‰¥â«à“·æ–‡ªìπ‚√§π’È°Á§◊Õ®–µâÕßæ∫‡ÀÁπÕ“°“√

‡©æ“– À√◊Õµ√«®æ∫‡™◊ÈÕ„π√à“ß°“¬À√◊Õºà“´“°æ∫

«‘°“√‡ªìπΩï„πÕ«—¬«–‡∑à“π—Èπ ´÷Ëßπ—ËπÀ¡“¬∂÷ß·æ–¡’

‡™◊ÈÕ‚√§Õ¬Ÿà„π√à“ß°“¬®”π«π¡“°·≈–‰¥â∂à“¬‡™◊ÈÕ

≈ß Ÿà ‘Ëß·«¥≈âÕ¡‰ª·≈â«‡ªìπ√–¬–‡«≈“Àπ÷Ëß ·≈–‡¡◊ËÕ

∂÷ß√–¬–π’È°“√√—°…“°Á®–‰¡à‰¥âº≈ °“√∑’Ë®–„™â√–¥—∫

¿Ÿ¡‘§ÿâ¡°—π‚√§„π‡≈◊Õ¥´÷Ëß‡ªìπ«‘∏’∑’Ëßà“¬·≈– –¥«°

°«à“¡“«‘π‘®©—¬°“√‡ªìπ‚√§π—Èπ¬—ß‰¡à·πàπÕπ ́ ÷ËßÕ“®

‡ªìπ‰ª‰¥â«à“√–¬–·≈–‡«≈“™à«ß„π°“√‡®“–‡≈◊Õ¥
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‡æ’¬ß 1-2 §√—Èß ‡™àπ „πÕ¥’µ·≈–ªí®®ÿ∫—π¬—ß‰¡à„™à√Ÿª

·∫∫·≈–«‘∏’°“√∑’Ë‡À¡“– ¡ ‡π◊ËÕß®“°¬—ß·ª≈º≈‰¥â

‰¡à·πàπÕπ (Õÿ…“·≈–§≥–, 2543)

¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È®÷ß¡’®ÿ¥ª√– ß§å∑’Ë

 ”§—≠„π°“√ª√–¡«≈√Ÿª·∫∫·≈–«‘∏’°“√∑’Ë‡À¡“–

 ¡®“°º≈°“√«‘π‘®©—¬∑’Ë “¡“√∂∫Õ°‰¥âÕ¬à“ß

·¡àπ¬”·≈–·πàπÕπ«à“·æ–µ—«„¥‡ªìπ‚√§ √«¡∑—Èß‰¥â

∑¥≈Õß§—¥‡≈◊Õ°¬“µâ“π®ÿ≈™’æ∑’Ë „Àâº≈„π°“√

∑”≈“¬‡™◊ÈÕ‚√§„π√à“ß°“¬·æ– ́ ÷Ëß®–„™â‡ªìπ·π«∑“ß

„π°“√°”®—¥‚√§µàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

√“¬ß“π«‘®—¬π’È∑”°“√‡°Á∫¢âÕ¡Ÿ≈®“°·æ–

≈Ÿ°º ¡æ—π∏ÿåæ◊Èπ‡¡◊Õß‰∑¬·≈–·Õß‚°≈πŸ‡∫’¬π∑’Ë

‡≈’È¬ß‚¥¬‡°…µ√°√„π ¿“æ™π∫∑„π 3 Õ”‡¿Õ¢Õß

®—ßÀ«—¥ ß¢≈“·≈–®—ßÀ«—¥ µŸ≈¡’Õ“¬ÿ 3 ‡¥◊Õπ¢÷Èπ‰ª

®”π«π 191 µ—« ‚¥¬·¬°·æ–‡ªìπ 2 °≈ÿà¡ §◊Õ 3

‡¥◊Õπ - 1 ªï ·≈– 1 ªï¢÷Èπ‰ª ‡°Á∫¢âÕ¡Ÿ≈‚¥¬°“√

‡®“–‡≈◊Õ¥‡æ◊ËÕµ√«®À“ IHA titre µàÕ‚√§ µ“¡«‘∏’°“√

¢Õß Alexander et.al (1970) «—¥§à“ PCV ·≈– plasma

protein, ‡æ“–‡™◊ÈÕ®“°‡≈◊Õ¥,  —ß‡°µÕ“°“√ªÉ«¬, ™—Ëß

πÈ”Àπ—°µ—« ‡¥◊Õπ≈– 1 §√—Èß ‡ªìπ‡«≈“ 6 ‡¥◊Õπµ‘¥µàÕ

°—π À≈—ß®“°π—Èπ®–µ√«®§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“ π”

¬“∑’Ë„Àâº≈„π°“√∑”≈“¬‡™◊ÈÕ‰ª∑¥ Õ∫√—°…“·æ–

∑’Ë«‘π‘®©—¬·≈â««à“‡ªìπ‚√§ ‡°Á∫¢âÕ¡Ÿ≈º≈°“√√—°…“‚¥¬

°“√¥ŸÕ“°“√·≈–ºà“´“°¥Ÿ√Õ¬‚√§ ‚¥¬‡√‘Ë¡‡°Á∫¢âÕ¡Ÿ≈

µ—Èß·µà‡¥◊Õπ°ÿ¡¿“æ—π∏å 2547 - æƒ…¿“§¡ 2548

°“√®—¥°“√‡≈’È¬ß·æ–¢Õß‡°…µ√°√

·æ–∑’Ë„™â»÷°…“§√—Èßπ’È∑—Èß 5 ø“√å¡ ‡ªìπ·æ–

æ—π∏ÿå≈Ÿ°º ¡æ—π∏ÿåæ◊Èπ‡¡◊Õß°—∫æ—π∏ÿå·Õß‚°≈πŸ‡∫’¬π

√–¥—∫ “¬‡≈◊Õ¥ 12.5%, 25% ·≈– 37.5% ∑’Ë¡’Õ“¬ÿ

3 ‡¥◊Õπ¢÷Èπ‰ª ®”π«π∑—Èß ‘Èπ 191 µ—« ·≈–¡’°“√

®—¥°“√∑’Ë ”§—≠¥—ßπ’È

1. ‡ªìπ·æ–∑’ËÕ¬Ÿà„πø“√å¡∑’Ë¡’ª√–«—µ‘°“√

√–∫“¥¢Õß‚√§‡¡≈‘ÕÕ¬‚¥´‘ ‡ªìπ√–¬–µ—Èß·µàªï æ.».

2544-2546 ·≈–‡§¬‰¥â√—∫°“√µ√«®æ∫√–¥—∫

¿Ÿ¡‘§ÿâ¡°—π‚√§‡¡≈‘ÕÕ¬‚¥´‘  µ—Èß·µà√–¥—∫ 1:40 ¢÷Èπ

‰ª („π·æ–Õ“¬ÿ¡“°°«à“ 3 ‡¥◊Õπ) „π™à«ßªï æ.».

2545-2546 µ“¡À≈—°°“√§—¥‡≈◊Õ°ø“√å¡∑’Ëµ‘¥‡™◊ÈÕ¢Õß

Warrer (1990)

2. ‡°…µ√°√ºŸâ√à«¡‚§√ß°“√®–‡≈’È¬ß·æ–‚¥¬

„™â√–∫∫°“√®—¥°“√Õ¬à“ß‡¥’¬«°—π∑ÿ°ø“√å¡ °≈à“«§◊Õ

ª≈àÕ¬·∑–‡≈Á¡À≠â“∏√√¡™“µ‘ «—π≈– 5 ™¡. §≈Õ¥

≈Ÿ°„π·ª≈ßÀ≠â“ ‡ √‘¡·√à∏“µÿ°âÕπ ‰¡à¡’°“√„Àâ

Õ“À“√¢âπ‡ √‘¡ ¡’‚√ß‡√◊Õπ„Àâ·æ–Õ¬ŸàÕ“»—¬ ≈Ÿ°·æ–

∂Ÿ°À¬à“π¡‡¡◊ËÕÕ“¬ÿ 3 ‡¥◊Õπ ·≈–·æ–∑ÿ°µ—«®–‰¥â√—∫

°“√∂à“¬æ¬“∏‘¿“¬„π∑ÿ° 3 ‡¥◊Õπ ¡’°“√·¬°≈Ÿ°·æ–

‡æ»ºŸâ·≈–‡æ»‡¡’¬ÕÕ°®“°°—π §—¥‡≈◊Õ°æàÕ·¡àæ—π∏ÿå

µ“¡À≈—°«‘™“°“√ ·≈–„™âæàÕæ—π∏ÿå§ÿ¡ΩŸß ·¡àæ—π∏ÿå„π

Õ—µ√“ 1:15 µ—«

°“√®—¥°“√‡°Á∫¢âÕ¡Ÿ≈

§—¥‡≈◊Õ°·æ–∑’Ë¡’Õ“¬ÿ 3 ‡¥◊Õπ¢÷Èπ‰ª ‰¥â

®”π«π 191 µ—« ‡ªìπ·æ–®“° Õ.§≈ÕßÀÕ¬‚¢àß

®. ß¢≈“ 62 µ— « Õ.§«π‚¥π 84 µ— « ·≈–

Õ.§«π°“À≈ß ®. µŸ≈ 45 µ—« ‚¥¬·¬°·æ–‡ªìπ 2

°≈ÿà¡ µ“¡Õ“¬ÿ §◊Õ Õ“¬ÿ 3 ‡¥◊Õπ- 1 ªï ·≈– 1 ªï¢÷Èπ

‰ª ∑”°“√™—ËßπÈ”Àπ—°·æ–∑ÿ°µ—« µ√«® ÿ¢¿“æ

¿“¬πÕ° µ√«®¥Ÿ§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–µà“ßÊ

·≈â«∫—π∑÷° ∑”°“√‡®“–‡≈◊Õ¥·æ–∑—Èß 191 µ—« ‡æ◊ËÕ

π”‰ªµ√«®«—¥√–¥—∫ ÿ¢¿“æ∑—Ë«‰ª ‰¥â·°à §à“ PCV,

WBC count, plasma protein, ·≈–µ√«®À“√–¥—∫ IHA

titre ·≈â«∫—π∑÷°‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈‡√‘Ë¡°“√∑¥≈Õß À≈—ß

®“°π—Èπ∫—π∑÷°§«“¡ —¡æ—π∏å¢Õß√–¥—∫ IHA titre ∑’Ë



«“√ “√ —µ«·æ∑¬å ªï∑’Ë Òı ©∫—∫∑’Ë Û ÚıÙ¯116

æ∫°—∫πÈ”Àπ—°µ—« √–¥—∫ ÿ¢¿“æ ·≈–Õ“°“√º‘¥ª°µ‘

∑’Ëæ∫ ·∫àß°≈ÿà¡·æ–ÕÕ°‡ªìπ 5 °≈ÿà¡ µ“¡√–¥—∫¢Õß

IHA titer ∑’Ëµ√«®æ∫·≈–Õ“°“√ªÉ«¬∑’Ëª√“°Ø¥—ßπ’È

°≈ÿà¡∑’Ë 1 ‰¡à· ¥ßÕ“°“√ªÉ«¬ ·≈–‰¡àæ∫

IHA titre ®”π«π 13 µ—«

°≈ÿà¡∑’Ë 2 ‰¡à· ¥ßÕ“°“√ªÉ«¬ æ∫ IHA titre

< 1 : 160 ®”π«π 23 µ—«

°≈ÿà¡∑’Ë 3 ‰¡à· ¥ßÕ“°“√ªÉ«¬ æ∫ IHA titre

≥ 1 : 160 ®”π«π 12 µ—«

°≈ÿà¡∑’Ë 4 · ¥ßÕ“°“√ªÉ«¬ æ∫ IHA titre <

1 : 160 ®”π«π 11 µ—«

°≈ÿà¡∑’Ë 5 · ¥ßÕ“°“√ªÉ«¬ æ∫ IHA titre ≥

1 : 160 ®”π«π 7 µ—«

√«¡·æ–∑—Èß 5 °≈ÿà¡ ∑’Ë»÷°…“®”π«π 66 µ—«

‚¥¬∑”À¡“¬‡≈¢µ‘¥∑’Ë„∫ÀŸ·æ–∑ÿ°µ—«∑”°“√‡®“–

‡≈◊Õ¥·æ–∑ÿ°µ—«µàÕ¡“‡¥◊Õπ≈– 1 §√—Èß ‡æ◊ËÕπ”‡≈◊Õ¥

¡“µ√«®√–¥—∫ ÿ¢¿“æ (®“°Õß§åª√–°Õ∫¢Õß‡≈◊Õ¥)

‡æ“–‡™◊ÈÕ, µ√«®√–¥—∫ IHA titre ‡æ◊ËÕ¥Ÿ°“√

‡ª≈’Ë¬π·ª≈ß‡ª√’¬∫‡∑’¬∫√–À«à“ß IHA titre °“√æ∫

‡™◊ÈÕ„π‡≈◊Õ¥ °—∫πÈ”Àπ—°µ—«·≈–√–¥—∫ ÿ¢¿“æ·≈–

Õ“°“√ªÉ«¬∑’Ëª√“°Ø „π√–À«à“ß°“√‡°Á∫¢âÕ¡Ÿ≈π’È ‡¡◊ËÕ

¡’·æ–„π°≈ÿà¡∑’Ë»÷°…“µ“¬®–∑”°“√ºà“´“°

™—π Ÿµ√‚¥¬≈–‡Õ’¬¥·≈â«∫—π∑÷°º≈∑—π∑’ ·≈–À“°„π

°√≥’∑’Ë·æ–∑’Ëµ“¬Õ¬ŸàπÕ°°≈ÿà¡∑’Ë»÷°…“ (66 µ—«) °Á®–

∑”°“√´—°ª√–«—µ‘‚¥¬≈–‡Õ’¬¥·≈–ºà“´“°™—π Ÿµ√

‚¥¬≈–‡Õ’¬¥‡™àπ‡¥’¬«°—π ‡æ◊ËÕπ”¡“„™â‡ªìπ§à“ —ß‡°µ

 ”À√—∫«‘®“√≥åº≈°“√»÷°…“µàÕ‰ª

À≈—ß®“°ºà“π°“√»÷°…“‰ª 2 ‡¥◊Õπ ‡¡◊ËÕ‡¢â“

 Ÿà‡¥◊Õπ∑’Ë 3 À≈—ß®“°‡®“–‡≈◊Õ¥§√—Èß∑’Ë 3 ·≈â«®÷ß§—¥

‡≈◊Õ°·æ–∑’Ë· ¥ßÕ“°“√ªÉ«¬Õ¬à“ß™—¥‡®π∑’Ë‡ªìπ°≈ÿà¡

Õ“°“√∑’Ë· ¥ß·π«‚πâ¡¢Õß°“√‡ªìπ‚√§‡¡≈‘ÕÕ¬

‚¥´‘  (·æ–„π°≈ÿà¡∑’Ë 4 ·≈– 5) ®”π«π 8 µ—« (®“°

18 µ—«) ‡ªìπ‡æ»ºŸâ 5 µ—« Õ“¬ÿ 3-8 ªï ·≈–‡æ»‡¡’¬ 3

µ—« Õ“¬ÿ 2-7 ªï ¡“¶à“·≈–ºà“´“°™—π Ÿµ√ µ√«®«‘°“√

¿“¬„πÕ«—¬«–µà“ßÊ ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√–¥—∫ IHA

titre ·≈–°“√æ∫‡™◊ÈÕ„π‡≈◊Õ¥ ·≈–‡¡◊ËÕºà“π°“√

∑¥≈Õß‰ª 3 ‡¥◊Õπ ‡¡◊ËÕ‡¢â“ Ÿà‡¥◊Õπ∑’Ë 4 ¢Õß°“√»÷°…“

À≈—ß®“°‡®“–‡≈◊Õ¥§√—Èß∑’Ë 4 ·≈â«®–§—¥‡≈◊Õ°·æ–®“°

°≈ÿà¡∑’Ë 1, 2 ·≈– 3 ∑’Ë¡’√–¥—∫ IHA titre §ß∑’ËÀ√◊Õ‡æ‘Ë¡

¢÷Èπ À√◊Õµ√«®æ∫‡™◊ÈÕ„π‡≈◊Õ¥Õ¬à“ßπâÕ¬ 1 §√—Èß (®“°

°“√µ√«® 3 §√—Èß) ª√–°Õ∫°—∫¡’√–¥—∫ ÿ¢¿“æ‡≈«

≈ß·µà¬—ß‰¡à· ¥ßÕ“°“√ªÉ«¬„¥Ê ®”π«π 15 µ—«

(®“° 48 µ—«) ‡ªìπ‡æ»ºŸâ 10 µ—« Õ“¬ÿ 3-7 ªï ·≈–‡æ»

‡¡’¬ 5 µ—« Õ“¬ÿ 2-7 ªï ¡“¶à“·≈–ºà“´“°‡æ◊ËÕµ√«®

«‘°“√„πÕ«—¬«–µà“ßÊ ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√–¥—∫ IHA

titre ·≈–°“√æ∫‡™◊ÈÕ„πÕ«—¬«– À≈—ß®“°ºà“´“°·æ–

∑¥≈Õß·≈â«®–∑”°“√‡°Á∫‡™◊ÈÕ®“°«‘°“√∑’Ëæ∫®“°

Õ«—¬«–µà“ßÊ ‡™àπ ªÕ¥ Õ—≥±– µ—∫ ¡â“¡À√◊Õ‰µ ‡æ◊ËÕ

π”‰ª‡æ“–‡™◊ÈÕ‡æ◊ËÕ¬◊π¬—πº≈°“√«‘π‘®©—¬ ·≈–∑”°“√

∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“ ‚¥¬‡≈◊Õ°„™â¬“

kanamycin, doxycycline, ceftazidime, cortimoxazole

ciprofloxacin, oxolinic acid µàÕ®“°π—Èπ∑”°“√§—¥

‡≈◊Õ°·æ–®“°°≈ÿà¡∑’Ë 4 ·≈– 5 ´÷Ëß· ¥ßÕ“°“√ªÉ«¬

¥â«¬‚√§‡¡≈‘ÕÕ¬‚¥´‘  ®”π«π 4 µ—« (®“° 10 µ—«∑’Ë

‡À≈◊Õ) ·≈–®“°°≈ÿà¡∑’Ë 2 ·≈– 3 ®”π«π 1 µ—« ¡“

∑”°“√√—°…“ ‚¥¬„™â¬“∑’Ë‰¥â∑¥ Õ∫·≈â««à“ÕÕ°ƒ∑∏‘Ï

∑”≈“¬‡™◊ÈÕ‡¡≈‘ÕÕ¬‚¥´‘ ‰¥â¥’∑’Ë ÿ¥„πÀâÕßªØ‘∫—µ‘°“√

(in vitro) ‚¥¬°“√©’¥„Àâ 3 «—πµ‘¥µàÕ°—π À≈—ß®“°°“√

∑”°“√√—°…“ ∑”°“√µ√«®¥ŸÕ“°“√, ‡®“–‡≈◊Õ¥‡æ◊ËÕ

∑”°“√µ√«®√–¥—∫ ÿ¢¿“æ, IHA titre ·≈–‡æ“–‡™◊ÈÕ

„π‡≈◊Õ¥ ‚¥¬∑”§√—Èß·√° 1  —ª¥“ÀåÀ≈—ß®“°√—°…“

·≈–§√—ÈßµàÕ‰ª‡¡◊ËÕ§√∫ 1 ‡¥◊Õπ ·≈– 2 ‡¥◊Õπ À≈—ß

®“°√—°…“¥â«¬¬“ ‡¡◊ËÕ§√∫ 2 ‡¥◊Õπ À≈—ß°“√√—°…“

§—¥‡≈◊Õ°·æ–®“°°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“ ®”π«π 3

µ—« (®“° 5 µ—«) ´÷Ëß¡’º≈µÕ∫ πÕßµàÕ°“√√—°…“„π

√–¥—∫µà“ß°—π ¡“¶à“‡æ◊ËÕ™—π Ÿµ√´“°·≈–µ√«®«‘°“√
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¿“¬„π ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√√—°…“ ®“°°“√

‡ª√’¬∫‡∑’¬∫°—∫º≈°“√µ√«®‡≈◊Õ¥

 √ÿª¢âÕ¡Ÿ≈®“°°“√∑¥≈Õß∑—ÈßÀ¡¥‡æ◊ËÕ

√“¬ß“πº≈·≈–«‘®“√≥å ‚¥¬§«“¡®”‡æ“–‡æ◊ËÕ°“√

§—¥°√Õß‚√§ (screening test) §”π«≥®“°

®”π«π·æ–∑’Ë‡ªìπ‚√§®√‘ß(æ∫Õ“°“√À√◊Õ«‘°“√‡¥àπ

™—¥·≈–À√◊Õæ∫‡™◊ÈÕ„π‡≈◊Õ¥À√◊Õ„πÕ«—¬«–)
× 100

®”π«π·æ–∑’Ë„Àâº≈∫«°¢Õß IHA titre≥1:160

¡’Àπà«¬‡ªìπ‡ªÕ√å‡´Áπµå

º≈°“√»÷°…“·≈–«‘®“√≥å

®“°¢âÕ¡Ÿ≈∑’Ë‰¥â®“°·æ–∑—Èß ‘Èπ 191 µ—« ®“°

5 ø“√å¡ „π 3 Õ”‡¿Õ ¢Õß®—ßÀ«—¥ ß¢≈“ ·≈– µŸ≈

‡ªìπ·æ–Õ“¬ÿ 3 ‡¥◊Õπ - 1 ªï ®”π«π 67 µ—« ·≈–

Õ“¬ÿ 1 ªï - 7 ªï ®”π«π 124 µ—« æ∫«à“·æ–∑’Ë¡’

√–¥—∫ IHA ‰µ‡µÕ√å ≥ 1:160 ¡’®”π«π∑—Èß ‘Èπ 19 µ—«

§‘¥‡ªìπ 9.94% ®“°®”π«π·æ–∑—ÈßÀ¡¥ ´÷Ëß Ÿß°«à“

√“¬ß“π¢Õß ª√– ∫æ√·≈–§≥– (2544) ́ ÷Ëß√“¬ß“π

«à“·æ–„π®—ßÀ«—¥ ß¢≈“·≈– µŸ≈ ¡’Õ—µ√“°“√

ª√“°Æ¢Õß‰µ‡µÕ√å ≥ 1:160 ‡∑à“°—∫ 1.88% „π°“√

 ”√«®‡¡◊ËÕªï æ.». 2542-2543 πÕ°®“°π’È®“°°“√

«‘®—¬§√—Èßπ’È¬—ßæ∫Õ’°«à“‡¡◊ËÕ·∫àßµ“¡™à«ßÕ“¬ÿ ·æ–∑’Ë

¡’Õ“¬ÿ¡“°°«à“ 1 ªï ¡’Õ—µ√“°“√ª√“°Ø¢Õß‰µ‡µÕ√å

≥ 1:160  Ÿß°«à“ (12.1%) ·æ–∑’Ë¡’Õ“¬ÿ 3 ‡¥◊Õπ -1 ªï

(5.97%)

·≈–À“°·¬°µ“¡‡æ»¢Õß·æ–æ∫«à“·æ–

‡æ»ºŸâ¡’Õ—µ√“°“√ª√“°Ø¢Õß‰µ‡µÕ√å ≥ 1:160  Ÿß

°«à“ (15.66%) ·æ–‡æ»‡¡’¬ (5.56%) ¥—ßµ“√“ß∑’Ë 1

 Õ¥§≈âÕß°—∫√“¬ß“π¢ÕßÕÿ…“ (2543) ´÷Ëßæ∫Õÿ∫—µ‘

°“√≥å°“√‡°‘¥‚√§ ®“°·æ–∑’Ëµ“¬¥â«¬‚√§‡¡≈‘ÕÕ

¬‚¥´‘  3 µ—« ‡ªìπ‡æ»ºŸâ∑—ÈßÀ¡¥

º≈°“√µ√«®´“°·æ–

®“°°“√ºà“´“°·æ–∑’Ë»÷°…“®”π«π 24 µ—«

®“°®”π«π 66 µ—« „π 5 °≈ÿà¡°“√∑¥≈Õß À≈—ß®“°

°“√»÷°…“ºà“π‰ª 3 ‡¥◊Õπ ´÷Ëß§—¥‡≈◊Õ°‚¥¬Õ“»—¬

 ∂“π–∑“ß ÿ¢¿“æ πÈ”Àπ—°µ—« §à“∑“ß‚≈À‘µ«‘∑¬“

·≈–§à“ IHA titre ®—¥·∫àß‡ªìπ 7 °≈ÿà¡ §◊Õ A-G ª√“°Ø

º≈¥—ßπ’È ·æ–°≈ÿà¡∑’Ë· ¥ßÕ“°“√∑—ÈßÀ¡¥ 9 µ—« ‡ªìπ

µ“√“ß∑’Ë 1 · ¥ß°“√°√–®“¬¢Õß·æ–∑’Ëµ√«®æ∫√–¥—∫¿Ÿ¡‘§ÿâ¡°—π‚√§‡¡≈‘ÕÕ¬‚¥´‘  ¥â«¬«‘∏’ IHA ≥ 1:160

·≈– < 1:160

®”π«π∑—ÈßÀ¡¥ ‰µ‡µÕ√å ≥ 1 : 160 ‰µ‡µÕ√å < 1 : 160 ‰¡àæ∫‰µ‡µÕ√å

®”π«πµ—«(%) æ∫Õ“°“√ªÉ«¬ ®”π«πµ—«(%) æ∫Õ“°“√ªÉ«¬ ®”π«πµ—«(%) æ∫Õ“°“√ªÉ«¬

‡æ»

ºŸâ 83 13(15.66%) 4 19(22.89%) 1 51(61.45%) -

‡¡’¬ 108 6(5.56%) 1 15(13.89%) 2 87(80.56%) -

√«¡ 191 19(9.94%) 5(2.62%) 34(17.8%) 3(1.57%) 138(72.25%) -

Õ“¬ÿ

3 ‡¥◊Õπ-1 ªï 67 4(5.97%) 1 3(4.48%) - 60(89.55%) -

1 ªï-7 ªï 124 15(12.1%) 4 31(25%) 3 78(62.9%) -

√«¡ 191 19(9.94%) 5 34(17.8%) 3 138(72.25%) -
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‡æ»ºŸâ 6 µ—« ·≈–‡æ»‡¡’¬ 3 µ—« ¥—ß· ¥ß„πµ“√“ß

∑’Ë 2

‡æ»ºŸâæ∫Õ“°“√ ¡’‰¢â ́ ÷¡ ‡∫◊ËÕÕ“À“√ ¡’πÈ”¡Ÿ°

À“¬„®ÀÕ∫°√–·∑° Ÿ́∫ºÕ¡ πÈ”Àπ—°≈¥

„π®”π«ππ’È¡’·æ–‡æ»ºŸâ 3 µ—« · ¥ßÕ“°“√

Õ—≥±–∫«¡ ·≈– 1 µ—« æ∫Ωï∑’Ë¢âÕ‡¢à“Àπâ“∑—Èß 2 ¢â“ß

 à«π‡æ»‡¡’¬æ∫Õ“°“√‰¢â ´÷¡ ‡∫◊ËÕÕ“À“√ ¡’πÈ”¡Ÿ°

À“¬„®ÀÕ∫°√–·∑° πÈ”Àπ—°≈¥ ‡™àπ‡¥’¬«°—∫·æ–

‡æ»ºŸâ ·≈–„π®”π«π 3 µ—« ¢Õß·æ–‡æ»‡¡’¬∑’Ë· ¥ß

Õ“°“√π’È¡’ 1 µ—« ∑’Ë¡’Õ“°“√Õ—°‡ ∫¢Õß‡µâ“π¡¢â“ß

´â“¬‚¥¬æ∫Õ“°“√∫«¡ Õ—°‡ ∫

·æ–∑—ÈßÀ¡¥∑’Ë· ¥ßÕ“°“√®–‡√‘Ë¡· ¥ß

Õ“°“√µ—Èß·µà‡√‘Ë¡∑¥≈Õß·≈–®–· ¥ßÕ“°“√Õ¬à“ß

™—¥‡®π„π™à«ß‡¥◊Õπ∑’Ë 3 ¢Õß°“√∑¥≈Õß·≈–‰¡àµÕ∫

 πÕßµàÕ°“√√—°…“‚¥¬¬“ªØ‘™’«π–·≈–´—≈ø“

„π™à«ßµâπ‡¥◊Õπ∑’Ë 4 ¢Õß°“√∑¥≈Õß¡’·æ–

‡æ»ºŸâ 1 µ—« „π°≈ÿà¡∑’Ë 3 (‰µ‡µÕ√å ≥ 1 : 160 µ“¬≈ß

À≈—ß®“°· ¥ßÕ“°“√ªÉ«¬°√–∑—πÀ—π·≈–∑”°“√

√—°…“‚¥¬¬“ªØ‘™’«π–§√∫¢π“¥·µà‰¡àµÕ∫ πÕß

„π¢≥–∑’Ë·æ–‡æ»ºŸâ 1 µ—« ·≈–·æ–‡æ»‡¡’¬

1 µ—«„π°≈ÿà¡·æ–∑’Ë· ¥ßÕ“°“√π’È¡’Õ“°“√ ‰¢â ´÷¡

‡∫◊ËÕÕ“À“√ ¡’πÈ”¡Ÿ° À“¬„®°√–·∑° ·≈–πÈ”Àπ—°

≈¥ ‡™àπ‡¥’¬«°—π ·µà‡¡◊ËÕµ√«®«‘π‘®©—¬®“°°“√ºà“´“°

‰¡àæ∫«‘°“√·≈–‰¡àæ∫‡™◊ÈÕ¢Õß‚√§‡¡≈‘ÕÕ¬‚¥´’ 

 ”À√—∫Ωï∑’Ëæ∫„πÕ«—¬«–æ∫«à“Ωï∑’Ë¡â“¡‡ªìπΩï

∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥ ‚¥¬æ∫∫π¡â“¡¢Õß·æ– 7 µ—«

®“°®”π«π·æ–∑’Ëæ∫Ωï„πÕ«—¬«– 8 µ—« ‚¥¬¡’¢π“¥

0.3-1 ´¡. ®”π«π 1-4 ®ÿ¥ ¢Õß·µà≈–¡â“¡  à«πΩï∑’Ë

‰µ¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.3-0.75 ´¡. °√–®“¬

Õ¬Ÿà„π™—Èπ cortex ¢Õß‰µ æ∫®”π«π 3-9 ®ÿ¥ ‡ªìπ

«‘°“√¢Õß‚√§∑’Ëæ∫„π·æ–®”π«π 6 µ—« ®“°·æ–∑’Ë

æ∫Ωï„πÕ«—¬«–®”π«π∑—Èß ‘Èπ 8 µ—« „π¢≥–∑’ËΩï∑’Ëæ∫

„πªÕ¥®–¡’¢π“¥ 0.5-0.75 ́ ¡. °√–®“¬Õ¬Ÿà∫π‡π◊ÈÕ

ªÕ¥æŸÀπâ“ (apical lobe) ·≈–æŸ°≈“ß (cardiac lobe)

 à«πΩï∑’ËÕ—≥±–®–¡’¢π“¥ 1-2.5 ´¡. „π‡π◊ÈÕÕ—≥±–

´÷Ëß‡ªìπΩï∑’Ë¡’¢π“¥„À≠à·≈–¡—°®–·µ°‰¥âßà“¬ ·≈–®–

∑”„Àâ‡°‘¥°“√°√–®“¬‡™◊ÈÕ„π ‘Ëß·«¥≈âÕ¡‰¥â

Ωï∑’Ëæ∫∑’ËªÕ¥ à«π„À≠à®–∑”„Àâ‡¬◊ËÕÀÿâ¡ªÕ¥

Õ—°‡ ∫·≈–¡—°®–∑”„ÀâªÕ¥ à«ππ—Èπ‡°‘¥°“√¬÷¥µ‘¥

(adhesion) °—∫ºπ—ß™àÕßÕ°´÷Ëß‡ªìπ “‡Àµÿ„Àâ·æ–

À“¬„®≈”∫“°·≈–À“¬„®ÀÕ∫°√–·∑°

À≈—ß®“°ºà“™—π Ÿµ√æ∫Ωï„πÕ«—¬«– ®–π”

ÀπÕß„πΩï ‰ª‡æ“–‡™◊ÈÕ ‡æ◊ËÕµ√«®À“‡™◊ÈÕ  B.

pseudomallei ·≈–‰¥â∑”°“√µ√«®À“‡™◊ÈÕ„π‡≈◊Õ¥

µ“√“ß∑’Ë 2 º≈°“√µ√«®´“°·æ–∑’Ë¶à“À≈—ß®“°‡¥◊Õπ∑’Ë 4 ¢Õß°“√∑¥≈Õß®”π«π 24 µ—«

°≈ÿà¡ Õ“°“√ ®”π«π ‰µ‡µÕ√å ®”π«πµ—«

‡¥◊Õπ∑’Ë 1 ‡¥◊Õπ∑’Ë 2-‡¥◊Õπ∑’Ë 4 æ∫Ωï æ∫‡™◊ÈÕ æ∫‡™◊ÈÕ ‡ªìπ‚√§   À¡“¬‡Àµÿ

„πÕ«—¬«– „πΩï „π‡≈◊Õ¥

A · ¥ßÕ“°“√ 4 <1:160 ‡æ‘Ë¡ 3 µ—« ≈¥ 1 µ—« 2 2 - 2

B ‰¡à· ¥ßÕ“°“√ 5 <1:160 ≈¥ 5 µ—« - - - -

C ‰¡à· ¥ßÕ“°“√ 2  1:160 §ß∑’Ë 2 µ—« - - - -

D ‰¡à· ¥ßÕ“°“√ 4 >1:160 ‡æ‘Ë¡ 3 §ß∑’Ë 1 3 3 - 3

E ‰¡à· ¥ßÕ“°“√ 4 >1:160 ≈¥ 4 µ—« - - - -

F · ¥ßÕ“°“√ 3 >1:160 ‡æ‘Ë¡ 3 µ—« 3 3 1 3 µ“¬‡Õß 1 µ—«

G · ¥ßÕ“°“√ 2 >1:160 ≈¥ 2 µ—« - - - - ‡ªìπ‚√§Õ◊Ëπ
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¥â«¬ º≈°“√µ√«®¥—ß· ¥ß„πµ“√“ß∑’Ë 2  √ÿªº≈°“√

µ√«®®“°´“°æ∫«à“·æ–∑’Ë‡ªìπ‚√§‡¡≈‘ÕÕ¬‚¥ ‘́  ¡’

®”π«π 8 µ—« ‚¥¬‡ªìπ·æ–∑’Ëµ√«®æ∫Ωï„πÕ«—¬«–

·≈–æ∫‡™◊ÈÕ B. pseudomallei „πΩï ́ ÷Ëß∂◊Õ«à“‡ªìπ«‘°“√

‡©æ“–¢Õß‚√§ (Yabuuchi and Arakawa, 1993) „π

®”π«ππ’È‡ªìπ·æ–∑’Ë· ¥ßÕ“°“√ªÉ«¬ 5 µ—« ·≈–‰¡à

· ¥ßÕ“°“√ 3 µ—« ·æ–∑ÿ°µ—«∑’Ë‡ªìπ‚√§¡’√–¥—∫‰µ

‡µÕ√å‡æ‘Ë¡¢÷Èπ®“°°“√µ√«®‡≈◊Õ¥Àà“ß°—π 1 ‡¥◊Õπ µ—Èß

·µà‡¥◊Õπ∑’Ë 2 ‡ªìπµâπ‰ª ́ ÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß

ª√– ∫æ√ ·≈–§≥– (2544) ́ ÷Ëß°”Àπ¥„Àâ§à“‰µ‡µ

Õ√å∑’Ë∂◊Õ«à“„Àâº≈∫«°¢Õß‚√§‡¡≈‘ÕÕ¬‚¥´‘ ‡∑à“°—∫

1:160 À√◊Õ¡“°°«à“·≈–§à“§«√®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ∑”°“√

µ√«®´È”Àà“ß®“°§√—Èß·√° 1 ‡¥◊Õπ (pair serum

method)

º≈°“√µ√«®‡≈◊Õ¥

®“°°“√‡®“–‡≈◊Õ¥·æ–‡æ◊ËÕµ√«®√–¥—∫

 ÿ¢¿“æ®“°·æ–∑’Ë®–π”¡“¶à“·≈–ºà“´“°®”π«π

24 µ—« ‚¥¬·∫àß°≈ÿà¡µ“¡µ“√“ß∑’Ë 2 (A-G) æ∫«à“§à“

‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ ·≈–Œ’‚¡‚°≈∫‘π¢Õß·æ–∑ÿ°

°≈ÿà¡¡’§à“Õ¬Ÿà„π‡°≥±å¡“µ√∞“π¬°‡«âπ„π°≈ÿà¡ F ∑’Ë

¡’§à“§àÕπ¢â“ßµË” ́ ÷ËßÕ“®∫àß™’È«à“ ÿ¢¿“æÕ¬Ÿà„π ¿“«–

‰¡à ¡∫Ÿ√≥å „π¢≥–∑’Ë§à“®”π«π‡¡Á¥‡≈◊Õ¥¢“«„π

°≈ÿà¡ D ·≈– F ¡’§à“ Ÿß°«à“‡°≥±å¡“µ√∞“π ·≈–

®“°°“√¥Ÿ≈—°…≥–æ∫«à“≈—°…≥–π‘«‡§≈’¬ ¢Õß

‡¡Á¥‡≈◊Õ¥¢“« ‚¥¬‡©æ“–π‘«‚∑√øî≈¡’®”π«πæŸ¡“°

°«à“ª°µ‘ (Multimor- phonucleate) ´÷Ëß∫àß™’È«à“¡’°“√

µ‘¥‡™◊ÈÕ·∫∫‡√◊ÈÕ√—ß  à«π§à“∑“ß™’«‡§¡’ ‡™àπ §à“ BUN

æ∫«à“·æ–∑—ÈßÀ¡¥¡’§à“Õ¬Ÿà „π‡°≥±å∑’ËµË”°«à“

¡“µ√∞“π‡≈Á°πâÕ¬ ‚¥¬‡©æ“–„π°≈ÿà¡ D ·≈– F ´÷Ëß

‡ªìπ°≈ÿà¡∑’Ë ‡ªìπ‚√§π’È®–¡’§à“µË”°«à“°≈ÿà¡Õ◊ËπÊ

 Õ¥§≈âÕß°—∫√“¬ß“π¢ÕßÕÿ…“ ·≈–§≥– (2543) ́ ÷Ëß

æ∫«à“§à“ BUN ¢Õß·æ–∑’ËªÉ«¬·≈–µ“¬¥â«¬‚√§‡¡≈‘

ÕÕ¬‚¥ ‘́ ®–¡’§à“ BUN Õ¬Ÿà„π‡°≥±åµË” (11.36±3.7)

 à«ππÈ”Àπ—°µ—«¢Õß·æ–∑—Èß 24 µ—«π’È¡’§à“≈¥

≈ß®“°‡¥◊Õπ∑’Ë 1-‡¥◊Õπ∑’Ë 4 ‚¥¬‡©æ“–„π°≈ÿà¡ A, D

·≈– F ‚¥¬¡’§à“ condition score (Edey, 1983) ≈¥

≈ß®“° 2-0

®“°°“√§”π«≥‡ªÕ√å‡´Áπµå§«“¡·¡àπ¬”

¢Õß°“√§—¥°√Õß ‚¥¬Õ“»—¬¥—™π’°“√æ∫Õ“°“√ªÉ«¬

√–¥—∫‰µ‡µÕ√å °“√æ∫Ωï„πÕ«—¬«– °“√æ∫‡™◊ÈÕ„πΩï

·≈–°“√æ∫‡™◊ÈÕ„π‡≈◊Õ¥ æ∫«à“·æ–„π°≈ÿà¡∑’Ë¡’§à“‰µ

‡µÕ√å ≥1:160 ¡’®”π«π 15 µ—« (¥—ß· ¥ß„πµ“√“ß∑’Ë

4) ‚¥¬∑’Ë®”·π°‡ªìπ

µ“√“ß∑’Ë 3 §à“‚≈À‘µ«‘∑¬“¢Õß·æ–∑’Ëπ”¡“¶à“‡æ◊ËÕºà“´“°µ√«®™—π Ÿµ√‚√§®”π«π 24 µ—« „π‡¥◊Õπ∑’Ë 4 ¢Õß

°“√∑¥≈Õß

°≈ÿà¡

√“¬°“√ A B C D E F G §à“¡“µ√∞“π*

PCV(%) 31.58±13.4 33.4±11.2 35.1±9.6 30.7±17.1 34.8±12.2 24.9±13.2 29.5±9.8 24-48

Hb(g/dL) 10.2±4.2 11.6±3.8 10.7±3.9 9.6±4.5 11.2±5.4 9.4±5.7 10.1±5.4 8-12

Plasma protein(g/dL) 7.1±3.4 6.9±2.1 7.2±3.7 6.9±3.5 7.2±2.8 7.3±2.4 6.6±3.7 6-7.5

Leukocyte(×109/L) 13.7±4.6 10.5±6.2 10.3±4.7 15.2±6.7 11.4±5.1 16.5±4.8 11.7±4.1 4-13

BUN(mg%) 12.5±2.1 23.5±3.1 21.2±2.7 11.2±4.4 18.9±4.2 10.2±3.6 16.2±3.1 13-28

Creatinine(mg%) 1.02±0.81 1.59±0.2 1.1±0.2 1.24±0.6 1.42±0.6 1.16±0.7 1.31±0.4 1-2

*Schipper (1992)
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- ‡ªìπ‚√§®√‘ß 6 µ—« §‘¥‡ªìπ 40%

- · ¥ßÕ“°“√ªÉ«¬ 5 µ—« „π¢≥–∑’Ë‡ªìπ‚√§

®√‘ß 3 µ—« §‘¥‡ªìπ 20%

- æ∫Ωï„πÕ«—¬«– 6 µ—« §‘¥‡ªìπ 40%

·µà‡¡◊ËÕ§‘¥‡ªÕ√å‡´Áπµå§«“¡·¡àπ¬”®“°·æ–∑’Ë¡’

‰µ‡µÕ√å ≥1:160 „π·µà≈–°≈ÿà¡¥—™π’®–æ∫«à“

- ·æ–∑’Ë· ¥ßÕ“°“√ªÉ«¬ 5 µ—« ‡ªìπ‚√§

®√‘ß 3 µ—« §‘¥‡ªìπ 60%

- ·æ–∑’Ëµ√«®æ∫Ωï„πÕ«—¬«– 6 µ—« ‡ªìπ‚√§

®√‘ß 6 µ—« §‘¥‡ªìπ 100%

- ·æ–∑’Ëµ√«®æ∫‰µ‡µÕ√å„π‡¥◊Õπ∑’Ë 2-4

‡æ‘Ë¡¢÷Èπ 6 µ—« ‡ªìπ‚√§®√‘ß 6 µ—« §‘¥‡ªìπ 100%

- ·æ–∑’Ëµ√«®æ∫‰µ‡µÕ√å„π‡¥◊Õπ∑’Ë 2-4 ≈¥

≈ß 6 µ—« ‰¡à‡ªìπ‚√§∑—Èß 6 µ—« §‘¥‡ªìπ 0%

- ·æ–∑’Ëµ√«®æ∫‰µ‡µÕ√å„π‡¥◊Õπ∑’Ë 2-4

§ß∑’Ë 3 µ—« ‰¡à‡ªìπ‚√§∑—Èß 3 µ—« §‘¥‡ªìπ 0%

¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“°“√„™â§à“‰µ‡µÕ√å ≥1:160

‡ªìπ°“√§—¥°√Õß¡’§«“¡·¡àπ¬”‡æ’¬ß 40% ·≈–æ∫

«à“∂â“√–¥—∫‰µ‡µÕ√å‡æ‘Ë¡¢÷Èπ®“° 1:160 „π‡¥◊Õπ∑’Ë 2,

3 À√◊Õ 4 æ∫«à“¡’§«“¡·¡àπ¬” 100% ·≈–„™â ”À√—∫

°“√§—¥°√Õß‚√§‰¥â ´÷Ëß Õ¥§≈âÕß°—∫¡“≈’·≈–§≥–

(2541) ´÷Ëß°≈à“««à“ „πæ◊Èπ∑’Ë∑’Ë¡’°“√√–∫“¥¢Õß‚√§

§«√„™â‰µ‡µÕ√å¢Õ∫‡¢µ ≥1:320 ´÷Ëß„Àâ§«“¡·¡àπ¬”

∂÷ß 99% ·≈–„π∑“ßµ√ß°—π¢â“¡À“°√–¥—∫‰µ‡µÕ√å

„π‡¥◊Õπ∑’Ë 2, 3 À√◊Õ 4 ≈¥≈ß®“°√–¥—∫ 1:160 Õ“®

∫Õ°‰¥â«à“·æ–‰¡à‡ªìπ‚√§

·≈–„π°“√«‘®—¬π’Èæ∫«à“·æ–∑’ËªÉ«¬·≈–· ¥ß

Õ“°“√¢Õß‚√§Õ¬à“ß™—¥‡®π Õ“®¡’√–¥—∫‰µ‡µÕ√åµË”

°«à“ 1:160 °Á‰¥â ´÷Ëß Õ¥§≈âÕß°—∫ Alexander et al.

(1970) ‰¥â√“¬ß“π‰«â«à“ °“√„™â§à“ IHA titre „π°“√

§—¥°√Õß‚√§Õ“®¡’º≈≈∫‡∑Á® (false negative) 19%

º≈°“√∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“·≈–°“√

√—°…“

æ∫«à“‡™◊ÈÕ B. pseudomallei ∑’Ë‡æ“–‰¥â®“°Ωï

„πÕ«—¬«–¢Õß·æ–∑’Ë‡ªìπ‚√§‡¡≈‘ÕÕ¬‚¥´‘ ¡’§«“¡

‰«¢Õß‡™◊ÈÕµàÕ¬“‡´ø∑“´‘¥‘¡ (cefotazime) ¡“°∑’Ë ÿ¥

‚¥¬¡’§à“ MIC 90= 0.5 µg/ml √Õß≈ß¡“§◊Õ¥Õ°´‘

µ“√“ß∑’Ë 4 · ¥ß‡ªÕ√å‡´Áπµå§«“¡·¡àπ¬”¢Õß°“√§—¥°√Õß‚√§ ‚¥¬„™â¢Õ∫‡¢µ‰µ‡µÕ√å ≥1:160 ·≈–°“√

‡æ‘Ë¡À√◊Õ≈¥¢Õß‰µ‡µÕ√å„π‡¥◊Õπ∑’Ë 2-4

®”π«π ‰µ‡µÕ√å æ∫Ωï æ∫‡™◊ÈÕ æ∫‡™◊ÈÕ ‡ªìπ %§«“¡ À¡“¬‡Àµÿ

(µ—«) ‡¥◊Õπ∑’Ë 1 ‡¥◊Õπ∑’Ë 2-‡¥◊Õπ∑’Ë 4 Õ“°“√ „πÕ«—¬«– „πΩï „π‡≈◊Õ¥ ‚√§ ·¡àπ¬”

4 <1:160 ‡æ‘Ë¡ 3 µ—« 3 2 2 - 2 -

<1:160 ≈¥ 1 µ—« 1 - - - - -

5 <1:160 ≈¥ 5 µ—« - - - - - -

2 ≥1:160 §ß∑’Ë 2 µ—« - - - - - 0%

4 ≥1:160 ‡æ‘Ë¡ 3 µ—« - 3 3 - 3 75%

§ß∑’Ë 1 µ—« - - - - - 0%

4 ≥1:160 ≈¥ 4 µ—« - - - - - 0%

3 ≥1:160 ‡æ‘Ë¡ 3 µ—« 3 3 3 1 3 100% µ“¬‡Õß 1 µ—«

2 ≥1:160 ≈¥ 2 µ—« 2 - - - - 0%

√«¡ 24 9 8 8 1 8
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´—¬§≈‘π (Doxycycline) ·≈– Ciprofloxacin ‚¥¬¡’§à“

MIC 90=2.4 µg/ml ·≈– 3.7 µg/ml µ“¡≈”¥—∫

‡¡◊ËÕ‰¥âπ”¬“∑—Èß 3 ™π‘¥ ¡“∑¥ Õ∫‚¥¬°“√

√—°…“·æ–ªÉ«¬∑’Ë‰¥â«‘π‘®©—¬§—¥°√Õß«à“‡ªìπ‚√§‡¡≈‘

ÕÕ¬‚¥´‘  ™ÿ¥·√°„™â¬“ Doxycycline °—∫·æ–ªÉ«¬

3 µ—« ‚¥¬·æ–ªÉ«¬ 2 µ—« · ¥ßÕ“°“√‰¢â ¡’πÈ”¡Ÿ°

¢âπ ·≈–ÀÕ∫À“¬„® πÈ”Àπ—°µ—«≈¥ æ∫‡™◊ÈÕ B.

pseudomallei ®“°°“√‡æ“–‡™◊ÈÕ®“°πÈ”¡Ÿ° ·≈–µ√«®

æ∫√–¥—∫‰µ‡µÕ√å 1:320 ∑”°“√√—°…“‚¥¬„™â¢π“¥

8 mg/kg ©’¥‡¢â“°≈â“¡‡π◊ÈÕµ‘¥µàÕ°—π‡ªìπ‡«≈“ 4 «—π

æ∫«à“À≈—ß®“°„Àâ¬“§√—Èß ÿ¥∑â“¬ 24 ™—Ë«‚¡ß Õ“°“√

‰¢â≈¥≈ß ·µà¬—ß§ßÀÕ∫·≈–¡’πÈ”¡Ÿ° ‡¡◊ËÕ‡æ“–‡™◊ÈÕ

®“°πÈ”¡Ÿ°¬—ß “¡“√∂æ∫‡™◊ÈÕ‰¥â‡À¡◊Õπ°àÕπ°“√

√—°…“ ®÷ß∑”°“√„Àâ¬“µàÕ„π¢π“¥‡¥‘¡À≈—ß®“°À¬ÿ¥

¬“ 48 ™—Ë«‚¡ß ‚¥¬„Àâµ‘¥µàÕ°—πÕ’°‡ªìπ‡«≈“ 3 «—π

Õ“°“√‰¡à‡ª≈’Ë¬π·ª≈ß ®÷ß‰¥â∑”°“√¶à“·≈–ºà“´“°

µ√«®À≈—ß®“°∑”°“√„Àâ¬“§√—Èß ÿ¥∑â“¬ 3 «—π æ∫«à“

·æ–µ—«∑’Ë 1 ¡’Ωï¢π“¥ 0.3-0.5 ´¡. °√–®“¬Õ¬Ÿà∫π

‡π◊È ÕªÕ¥ ∑—È ß´â“¬·≈–¢«“  ‚¥¬‡©æ“–∑’Ë

diaphragmatic lobe ®”π«π∑—Èß ‘Èπ 12 ®ÿ¥ ·≈–‡¬◊ËÕ

Àÿâ¡ªÕ¥Õ—°‡ ∫∑”„ÀâªÕ¥¬÷¥µ‘¥°—∫°√–∫—ß≈¡ „π

¢≥–∑’ËªÕ¥¡’°“√Õ—°‡ ∫·∫∫‡√◊ÈÕ√—ß (consolidate)

·≈–¬—ßæ∫Ωï¢π“¥ 0.5 ´¡. ∑’Ë¡â“¡Õ’° 2 ®ÿ¥  à«π

Õ«—¬«–Õ◊ËπÊ‰¡àº‘¥ª°µ‘‰¡àæ∫æ¬“∏‘„π°√–‡æ“–

Õ“À“√·≈–≈”‰ â

 à«π·æ–µ—«∑’Ë 2 æ∫Õ“°“√¥’́ à“π (Jaundice)

Õ¬à“ß™—¥‡®π·≈–æ∫Ωï¢π“¥ 0.5 ´¡. ∫π‡π◊ÈÕªÕ¥

2 æŸ Àπâ“ (apical lobe ·≈– cardiac lobe) ¢â“ß¢«“ 4

®ÿ¥ ·≈–¢â“ß´â“¬ 3 ®ÿ¥ ªÕ¥‡¬◊ËÕÀÿâ¡ªÕ¥Õ—°‡ ∫

∑”„ÀâªÕ¥ 2 æŸÀπâ“∑—Èß´â“¬·≈–¢«“¬÷¥µ‘¥°—π

πÕ°®“°π’Èæ∫Ωï¢π“¥ 0.3 ´¡. ®”π«π 6 ®ÿ¥

°√–®“¬Õ¬Ÿà∫π‡π◊ÈÕµ—∫ ·≈–æ∫√Õ¬·º≈ (scar) ¡’

≈—°…≥–‡ªìπÀ≈ÿ¡¢π“¥ 0.2 ́ ¡. °√–®“¬Õ¬Ÿà∫π‡π◊ÈÕ

µ—∫ ®”π«π 5 ®ÿ¥ ≈—°…≥–§≈â“¬Ωï∑’Ë¬ÿ∫ΩÉÕµ—«‰ª

 à«πÕ«—¬«–Õ◊ËπÊ ‰¡àº‘¥ª°µ‘ ·≈–‰¡àæ∫æ¬“∏‘‡¡◊ËÕ

∑”°“√‡æ“–‡™◊ÈÕ®“°Ωï∑’Ëæ∫„π·æ–∑—Èß 2 µ—«π’È ¬—ß

 “¡“√∂æ∫‡™◊ÈÕ B. pseudomallei ®“°Ωï∑’ËªÕ¥·≈–

µ—∫

®“°º≈°“√√—°…“‚¥¬„™â Doxycycline „π

¢π“¥ 5-10 mg./kg ©’¥‡¢â“°≈â“¡‡π◊ÈÕ‡ªìπ‡«≈“ 3-5

«—π µ‘¥µàÕ°—π®–™à«¬≈¥§«“¡√ÿπ·√ß¢ÕßÕ“°“√≈ß

‰¥â∫â“ß ·≈–Õ“®∑”≈“¬‡™◊ÈÕ„π°√–· ‡≈◊Õ¥≈ß‰¥â ·µà

‰¡à “¡“√∂∑”≈“¬‡™◊ÈÕ∑’ËÕ¬Ÿà„πΩï„πÕ«—¬«–µà“ßÊ ≈ß

‰¥â ´÷ËßÀ¡“¬∂÷ß·æ–¬—ß “¡“√∂·æ√à‡™◊ÈÕ≈ß Ÿà ‘Ëß

·«¥≈âÕ¡‰¥â ∂÷ß·¡â®–‰¥â√—∫°“√√—°…“·≈â«°Áµ“¡

 ”À√—∫·æ–ªÉ«¬µ—«∑’Ë 3 ‡ªìπ·æ–‡æ»ºŸâªÉ«¬

¥â«¬Õ“°“√Õ—≥±–∫«¡Õ—°‡ ∫∑—Èß 2 ¢â“ß ¡’‰¢â‡≈Á°

πâÕ¬„π™à«ß ÿ¥∑â“¬°àÕπ‡√‘Ë¡∑”°“√√—°…“¡’Õ“°“√

‰¢â Ÿß ÀÕ∫À“¬„®¡’πÈ”¡Ÿ° ‰¡à°‘πÕ“À“√·≈–πÈ”

‡Àπ◊ËÕ¬ÕàÕπÀ¡¥·√ß ‡®“–‡≈◊Õ¥µ√«®æ∫‡™◊ÈÕ B.

pseudomallei „π‡≈◊Õ¥·≈–µ√«®æ∫√–¥—∫‰µ‡µÕ√å

1:320 ®÷ß‰¥â∑”°“√√—°…“‚¥¬„™â¬“ Cefotazime „π

¢π“¥ 15 mg/kg ©’¥‡¢â“°≈â“¡‡π◊ÈÕ∑ÿ° 12 ™—Ë«‚¡ß ‡ªìπ

‡«≈“ 3 «—π À≈—ß®“°„Àâ¬“§√∫ 24 ™—Ë«‚¡ß Õ“°“√‰¢â

≈¥≈ß Õ“°“√ÀÕ∫À“¬„®≈¥≈ß ·≈–‡¡◊ËÕ„Àâ¬“§√∫

6 §√—Èß æ∫«à“·æ–¡’Õ“°“√¥’¢÷Èπ ≈ÿ°¢÷Èπ¬◊π‡√‘Ë¡°‘ππÈ”

·≈–Õ“À“√ ·µà¬—ß¡’Õ“°“√ÀÕ∫Õ¬Ÿà∫â“ß ·≈–Õ“°“√

Õ—≥±–∫«¡¬—ß§ß∑’Ë ®÷ß‰¥â∑”°“√„Àâ¬“µàÕÕ’° 4 §√—Èß

(2 «—π) À≈—ß®“°„Àâ¬“§√∫·æ–¡’Õ“°“√¥’¢÷Èπ®π‡°◊Õ∫

‡ªìπª°µ‘ ¬°‡«âπ Õ—≥±–¬—ß§ß∫«¡Õ¬Ÿà‡À¡◊Õπ‡¥‘¡

‡¡◊ËÕ‡®“–‡≈◊Õ¥‡æ◊ËÕµ√«®À“‡™◊ÈÕ„π°√–· ‡≈◊Õ¥‰¡à

æ∫‡™◊ÈÕ ·≈–√–¥—∫‰µ‡µÕ√åÕ¬Ÿà„π√–¥—∫‡¥‘¡ (1:320)

À≈—ß®“°°“√„Àâ¬“·æ–µ—«∑’Ë 3 π’È§√∫ 30 «—π

‰¥â‡®“–‡≈◊Õ¥‡æ◊ËÕµ√«®À“‡™◊ÈÕ º≈°“√µ√«®‰¡àæ∫

‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ ·µà√–¥—∫‰µ‡µÕ√å≈¥≈ßÕ¬Ÿà„π

√–¥—∫ 1:80 „π¢≥–∑’ËÕ—≥±–¬—ß∫«¡Õ¬Ÿà ®÷ß‰¥â∑”°“√
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¶à“·≈–ºà“´“°µ√«®æ‘ Ÿ®πå·æ–µ—«π’È æ∫Ωï¢π“¥ 2

´¡. „π™—Èπ„µâº‘«Àπ—ß¢ÕßÀπ—ßÀÿâ¡Õ—≥±– ®”π«π 2

®ÿ¥¢ÕßÕ—≥±–¢â“ß¢«“ ·≈–æ∫Ωï¢π“¥ 0.75 ́ ¡. „π

‡π◊ÈÕÕ—≥±–·≈–∫√‘ ‡«≥∑àÕπ”Õ ÿ®‘  (head of

epididymis) ®”π«π 3 ®ÿ¥ ¢ÕßÕ—≥±–¢â“ß ấ“¬  à«π

Õ«—¬«–Õ◊ËπÊ ‰¡àæ∫§«“¡º‘¥ª°µ‘„¥Ê ·≈–‰¡àæ∫

æ¬“∏‘„π°√–‡æ“–Õ“À“√·≈–≈”‰ â

·æ–µ—«∑’Ë 4 ·≈– 5 ‡ªìπ·æ–∑’ËªÉ«¬¥â«¬Õ“°“√

¡’‰¢â ‡∫◊ËÕÕ“À“√ ∑âÕßºŸ° ÀÕ∫À“¬„® ¡’πÈ”¡Ÿ°¢âπ

πÈ”Àπ—°≈¥ ·≈–µ√«®æ∫√–¥—∫‰µ‡µÕ√å 1:320 µ√«®

æ∫‡™◊ÈÕ„ππÈ”¡Ÿ°Õ¬à“ß™—¥‡®π ·µàµ√«®‰¡àæ∫‡™◊ÈÕ„π

°√–· ‡≈◊Õ¥ ‰¥â∑”°“√√—°…“‚¥¬„™â¬“ Cefotazime

„π¢π“¥ 15 mg/kg ©’¥‡¢â“°≈â“¡‡π◊ÈÕ‡ªìπ‡«≈“ 4 «—π

µ‘¥µàÕ°—π∑ÿ°Ê 24 ™—Ë«‚¡ß À≈—ß®“°„Àâ¬“§√∫ 48

™—Ë«‚¡ß Õ“°“√ªÉ«¬¢Õß·æ–¥’¢÷Èπ¡“° ‰¢â≈¥≈ß ‡√‘Ë¡

°≈—∫¡“°‘ππÈ”·≈–Õ“À“√‰¥â ·µà¬—ß¡’Õ“°“√ÀÕ∫

À“¬„®·≈–¬—ß¡’πÈ”¡Ÿ°‡≈Á°πâÕ¬ ‡¡◊ËÕ∑”°“√√—°…“

§√∫ 4 «—π ·æ–∑—Èß 2 µ—«¡’Õ“°“√‡ªìπª°µ‘ ‰¡à¡’πÈ”¡Ÿ°

‰¡à¡’‰¢â ‰¡àÀÕ∫À“¬„® °‘πÀ≠â“·≈–πÈ”‰¥â‡ªìπª°µ‘

·≈–À≈—ß®“°°“√√—°…“§√∫ 30 «—π ·æ–∑—Èß 2 µ—«

¬—ß§ß·¢Áß·√ß‡ªìπª°µ‘ „π¢≥–∑’Ë√–¥—∫‰µ‡µÕ√å¡’

√–¥—∫§ß∑’Ë (1:320) „π·æ–µ—«∑’Ë 4 ·≈–≈¥≈ß (1:80)

„π·æ–µ—«∑’Ë 5 ·≈–¢≥–‡¢’¬π√“¬ß“ππ’È¬—ß§ßµâÕßµ‘¥

µ“¡º≈°“√√—°…“µàÕ‰ªÕ’° 3 ‡¥◊Õπ

Õ¬à“ß‰√°Áµ“¡ ‡ªìπ∑’Ëπà“ —ß‡°µ«à“„π·æ–∑’Ë

æ∫‡™◊ÈÕ„π°√–· ‡≈◊Õ¥·≈–· ¥ßÕ“°“√ªÉ«¬

‡π◊ËÕß®“°‚≈À‘µ‡ªìπæ‘… ‡¡◊ËÕ‰¥â√—∫°“√√—°…“¥â«¬

Cefotazime ·≈â«‡¡◊ËÕ‡™◊ÈÕ„π°√–· ‡≈◊Õ¥À¡¥‰ª æ∫

«à“√–¥—∫‰µ‡µÕ√åµàÕ‡™◊ÈÕ≈¥≈ßµË”°«à“ 1:160 ́ ÷Ëß°√≥’

‡™àππ’ÈÕ“®‡ªìπªí≠À“°—∫°“√§—¥°√Õß‚√§‰¥â ¥—ßπ—Èπ

„π°“√„™â√–¥—∫‰µ‡µÕ√å∑’Ë‡ª≈’Ë¬π·ª≈ß≈¥≈ß¢Õß

·æ–¡“„™â „π°“√§— ¥°√Õß ‚ √§Õ“®µâ Õ ß „™â

ª√–«—µ‘°“√√—°…“À√◊Õ°“√„Àâ¬“„¥Ê „π·æ–¡“

ª√–°Õ∫º≈°“√æ‘®“√≥“«‘π‘®©—¬‡æ◊ËÕ§—¥°√Õß¥â«¬

º≈°“√ ”√«®¿“«–¢Õß‚√§„π —µ«åÕ◊Ëπ

„π∫√‘‡«≥„°≈â‡§’¬ß°—∫ø“√å¡‡≈’È¬ß·æ–∑—Èß 5

ø“√å¡ „π√—»¡’‰¡à‡°‘π 2 °‘‚≈‡¡µ√ ¡’°“√‡≈’È¬ß‚§æ◊Èπ

‡¡◊Õß®”π«π 68 µ—« ‚§π¡ 17 µ—« ·≈– ÿ°√æ◊Èπ‡¡◊Õß

§≈–Õ“¬ÿ 19 µ—« ‡¡◊ËÕ∑”°“√‡®“–‡≈◊Õ¥ —µ«å‡À≈à“π’È

‡æ◊ËÕÀ“√–¥—∫‰µ‡µÕ√åµàÕ‡™◊ÈÕ‡¡≈‘ÕÕ¬‚¥´‘  æ∫«à“¡’

√–¥—∫‰µ‡µÕ√åÕ¬Ÿà„π√–¥—∫µË” <1:40 ¬°‡«âπ ÿ°√æ◊Èπ

‡¡◊Õß∫√‘‡«≥„°≈â°—∫ø“√å¡‡≈’È¬ß·æ–„π Õ.§≈ÕßÀÕ¬

‚¢àß ∑’Ëæ∫‰µ‡µÕ√å Ÿß„π√–¥—∫ 1:160 ®”π«π 3 µ—«

·≈–‰¥â∑¥≈Õß´◊ÈÕ ÿ°√∑’Ë¡’√–¥—∫‰µ‡µÕ√å 1:160 ¡“

∑”°“√¶à“·≈–ºà“´“° ´÷Ëßæ∫«‘°“√¢Õß‚√§‡ªìπΩï

¢π“¥ 1.5 ´¡. ∑’Ë¡â“¡®”π«π 5 ®ÿ¥ „π¢≥–∑’Ë ÿ°√

¬—ß§ß¡’ ÿ¢¿“æ·¢Áß·√ß‡ªìπª°µ‘  Õ¥§≈âÕß°—∫ πÕß

·≈–§≥– (2529) ´÷Ëß‰¥â√“¬ß“π°“√‡°‘¥‚√§‡¡≈‘ÕÕ¬

‚¥ ‘́ „π ÿ°√‚¥¬æ∫Ωï¢π“¥µà“ßÊ „πÕ«—¬«–¿“¬„π

®“°°“√ºà“´“° ÿ°√„π®—ßÀ«—¥µà“ßÊ „π¿“§„µâ

 √ÿª·≈–¢âÕ‡ πÕ·π–

º≈®“°°“√«‘®—¬„π§√—Èßπ’È æ∫«à“·π«∑“ß·≈–

«‘∏’°“√ ”À√—∫§—¥°√Õß‚√§‡¡≈‘ÕÕ¬‚¥´‘ „π·æ–

‡æ◊ËÕ°“√°”®—¥‚√§ ´÷Ëß¡’¥â«¬°—πÀ≈“¬·π«∑“ß ‚¥¬

„™â¥—™π’™’È«—¥µà“ßÊ °—ππ—Èπ ¡’§à“§«“¡·¡àπ¬”‰¡à‡∑à“

°—π

‚¥¬°“√æ∫Õ“°“√®”‡æ“–¢Õß‚√§ ‡™àπ Ωï

‡√◊ÈÕ√—ß∑’ËÕ—≥±–¢Õß·æ–‡æ»ºŸâ ¢âÕ‡¢à“Àπâ“∫«¡

Õ—°‡ ∫‡√◊ÈÕ√—ß ªÕ¥Õ—°‡ ∫‡√◊ÈÕ√—ß ·≈–πÈ”Àπ—°µ—«≈¥

≈ßÕ¬à“ßµàÕ‡π◊ËÕß  “¡“√∂∫Õ°‰¥â«à“¡’‚Õ°“ ‡ªìπ‚√§

‡¡≈‘ÕÕ¬‚¥´‘ ¡“°°«à“ 80% ·≈– ¡§«√§—¥∑‘ÈßÕÕ°

®“°ΩŸß∑—π∑’∑’Ëæ∫

 à«π°“√‡æ“–‡™◊ÈÕ®“°πÈ”¡Ÿ°À√◊Õ®“°ÀπÕß
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¢ÕßΩï À“°æ∫‡™◊ÈÕ B. pseudomallei  “¡“√∂∫Õ°

‰¥â«à“‡ªìπ‚√§‡¡≈‘ÕÕ¬‚¥´‘  100%  ¡§«√∑”≈“¬

´“°∑—π∑’ °“√‡æ“–‡™◊ÈÕ®“°‚≈À‘µ ∂â“æ∫‡™◊ÈÕπ’È

 “¡“√∂∫Õ°‰¥â«à“‡ªìπ‚√§ Õ¬à“ß‰√°Áµ“¡®“°º≈

°“√«‘®—¬§√—Èßπ’Èæ∫‡™◊ÈÕ„π‡≈◊Õ¥·æ–ªÉ«¬‡æ’¬ß 12.5%

‡∑à“π—Èπ ‚¥¬°“√»÷°…“π’Èæ∫«à“·¡â·æ–®–· ¥ß

Õ“°“√‡©æ“–¢Õß‚√§Õ¬Ÿà°Áµ“¡ ·µàÕ¬Ÿà„π¿“«–¢Õß

°“√ªÉ«¬‡√◊ÈÕ√—ß ®÷ß‰¡àæ∫‡™◊ÈÕ„π‡≈◊Õ¥·≈–‰¡à· ¥ß

Õ“°“√‚≈À‘µ‡ªìπæ‘…·µàÕ¬à“ß„¥ ¥—ßπ—Èπ‰¡à§«√„™â¥—™π’

π’È‡ªìπ°“√§—¥°√Õß‡æ’¬ß¥—™π’‡¥’¬«  ”À√—∫°“√„™â

√–¥—∫·Õπµ‘∫Õ¥’È ‚¥¬«‘∏’ IHA „πæ◊Èπ∑’Ë°“√√–∫“¥

À“°µ√«®æ∫‰µ‡µÕ√å„π√–¥—∫ ≥1:160 ®“°°“√

µ√«®‡æ’¬ß§√—Èß‡¥’¬«æ∫«à“¡’§«“¡·¡àπ¬”‡æ’¬ß

40%‡∑à“π—Èπ ¥—ßπ—Èπ°“√µ√«®´È”¿“¬„π√–¬–‡«≈“ 30

À√◊Õ 60 «—π Õ’°§√—ÈßÀπ÷Ëß ∂â“À“°√–¥—∫‰µ‡µÕ√å‡æ‘Ë¡

¢÷Èπ°«à“‡¥‘¡ “¡“√∂∫Õ°‰¥â«à“‡ªìπ‚√§ ‚¥¬®“°°“√

∑¥≈Õß§√—Èßπ’Èæ∫«à“¡’§«“¡·¡àπ¬” 100%  ¡§«√

°”®—¥∑‘Èß∑—π∑’ „π∑“ßµ√ß°—π¢â“¡À“°°“√µ√«®´È”

¿“¬„π 30-60 «—π ·≈â«æ∫«à“‰µ‡µÕ√å≈¥≈ß ®“°°“√

∑¥≈Õß§√—Èßπ’Èæ∫«à“ “¡“√∂∫Õ°‰¥â«à“‰¡à‡ªìπ‚√§ „π

°√≥’¢Õß·æ–∑’Ëµ“¬À“°æ∫Ωï¢π“¥ 0.3-2 ´¡.

°√–®“¬Õ¬Ÿà„πÕ«—¬«–¿“¬„π ‚¥¬‡©æ“–ªÕ¥ ‰µ

¡â“¡ ·≈–Õ—≥±– “¡“√∂∫Õ°‰¥â«à“‡ªìπ‚√§‡¡≈‘

ÕÕ¬‚¥´‘  100% ‚¥¬‡©æ“–«‘°“√Ωï∫π¡â“¡ ‡ªìπΩï

∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥®“°°“√«‘®—¬§√—Èßπ’È ‚¥¬æ∫«‘°“√π’È

„π·æ– 7 µ—« ®“°®”π«π∑’Ëæ∫Ωï„πÕ«—¬«–¿“¬„π

∑—Èß ‘Èπ 8 µ—« ´÷Ëß‰¡à Õ¥§≈âÕß°—∫∑’Ë Jodie ·≈–§≥–

(2000) ‰¥â√“¬ß“π‰«â «‘°“√¥—ß°≈à“«‡ªìπ°“√∫Õ°„Àâ

∑√“∫«à“‚√§‡¡≈‘ÕÕ¬‚¥´‘ ‰¥â√–∫“¥‡¢â“¡“„πΩŸß

·≈â«  ¡§«√®–∑”≈“¬´“°·æ–∑’Ëµ“¬‚¥¬°“√‡º“

´“°„ÀâÀ¡¥®¥ ·≈–«“ß¡“µ√“°“√°“√§«∫§ÿ¡‚√§

∑—π∑’‚¥¬°“√µ√«® ÿ¢¿“æ·æ–∑ÿ°µ—« ·≈–‡®“–

‡≈◊Õ¥·æ–∑ÿ°µ—«∑—π∑’‡æ◊ËÕπ”‰ªµ√«®À“√–¥—∫

·Õπµ‘∫Õ¥’Õ¬à“ßπâÕ¬ 2 §√—ÈßÀà“ß°—π 30-60 «—π

®“°º≈°“√«‘®—¬§√—Èßπ’È¬—ßæ∫Õ’°«à“‡æ»·≈–

Õ“¬ÿ¢Õß·æ–Õ“®¡’ à«π —¡æ—π∏å‰¡à¡“°°ÁπâÕ¬°—∫

¿“«–°“√√–∫“¥¢Õß‚√§‚¥¬æ∫«à“Õÿ∫—µ‘°“√¢Õß

‚√§æ∫‰¥â„π·æ–‡æ»ºŸâ¡“°°«à“‡æ»‡¡’¬ (∑—Èß®“°

√–¥—∫ ‰µ‡µÕ√å·≈–®“°º≈°“√ºà“´“°·≈– √ÿª°“√

‡ªìπ‚√§) ·≈–æ∫„π·æ–Õ“¬ÿ¡“° (1-7 ªï) ¡“°°«à“

æ∫„π·æ–Õ“¬ÿπâÕ¬ (πâÕ¬°«à“ 1 ªï) ‚¥¬‡©æ“–·æ–

∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§®”π«π 8 µ—« „π°“√

»÷°…“§√—Èßπ’ÈÕ“¬ÿ¡“°°«à“ 4 ªï∑—ÈßÀ¡¥ ́ ÷Ëß¢âÕ¡Ÿ≈§«“¡

√Ÿâ∑’Ë∑√“∫π’ÈÕ“®‡ªìπª√–‚¬™πå°—∫°√–∫«π°“√

°”®—¥‚√§π’È‰¥â µ—«Õ¬à“ß‡™àπ ·æ–‡æ»ºŸâ∑’Ë®–∂Ÿ°π”¡“

„™â ‡ªìπæàÕæ—π∏ÿå§ÿ¡ΩŸß§«√®–µâÕß¡’°“√µ√«®

 ÿ¢¿“æ·≈–‡®“–‡≈◊Õ¥µ√«®Õ¬à“ßπâÕ¬ 2 §√—Èß °àÕπ

„™âß“π‡æ◊ËÕªÑÕß°—π°“√·æ√à√–∫“¥¢Õß‚√§

 ”À√—∫·π«∑“ß„π°“√°”®—¥‚√§‚¥¬„™â¬“

µâ“π®ÿ≈™’æ√—°…“·æ–  “¡“√∂ √ÿª‰¥â«à“ ·æ–∑’Ë‰¥â

√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§§«√§—¥∑‘Èß∑—π∑’ ‡æ◊ËÕªÑÕß°—π

°“√·æ√à√–∫“¥‰¡à§«√√—°…“ ∑—Èßπ’È®“°°“√∑¥≈Õß

§√—Èßπ’Èæ∫«à“∂÷ß·¡â‡™◊ÈÕ‚√§®–∂Ÿ°∑”≈“¬‰¥â‚¥¬¬“

„πÀâÕßªØ‘∫—µ‘°“√ ·µà‡¡◊ËÕπ”¡“„™â√—°…“®√‘ß¬—ß„Àâº≈

„π°“√√—°…“∑’Ë‰¡à·πàπÕπ ª√–°Õ∫°—∫¬“∑’Ë¥Ÿ‡À¡◊Õπ

®–„Àâº≈„π°“√√—°…“¥’°«à“¬“Õ◊ËπÊ °Á¡’√“§“ Ÿß °“√

„™â¬“√—°…“‚√§π’È®÷ß‰¡à„™à·π«∑“ß„π°“√°”®—¥‚√§

„π∑“ßªØ‘∫—µ‘‡°…µ√°√ºŸâ ‡≈’È¬ß —µ«å‚¥¬

‡©æ“–·æ–®”π«π¡“°°«à“ 50 µ—«¢÷Èπ‰ª §«√√âÕß¢Õ

‡æ◊ËÕ„Àâ¡’°“√µ√«®‡≈◊Õ¥¢Õß·æ–®“°»Ÿπ¬åµ√«®

‚√§¢Õß°√¡ª»ÿ —µ«åÕ¬à“ßπâÕ¬ªï≈–§√—Èß‡æ◊ËÕ∑√“∫

 ¿“«–¢Õß‚√§ ·≈–À“°æ∫«à“‡°‘¥°“√√–∫“¥¢Õß

‚√§‡°…µ√°√®–µâÕß∑”°“√°”®—¥‚√§µ“¡§”

·π–π”‚¥¬‰¡à‡ ’¬¥“¬ „π¢≥–∑’Ëµ—«‡°…µ√°√‡Õß®–

µâÕßÀ¡—Ëπ¥Ÿ·≈ ÿ¢¿“æ¢Õßµπ‡ÕßÕ¬à“ß ¡Ë”‡ ¡Õ

À“°æ∫Õ“°“√º‘¥ª°µ‘°—∫√à“ß°“¬¢Õßµπ§«√æ∫
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·æ∑¬å‡æ◊ËÕµ√«®«‘π‘®©—¬∑—π∑’ ∑—Èßπ’È‡π◊ËÕß®“°°“√

√—°…“‚√§π’È„π§π®–µâÕß„™â‡«≈“√—°…“µ‘¥µàÕ°—π
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·≈–¬—ß¡’ —µ«åæ“À–∑’Ë “¡“√∂π”‡™◊ÈÕ‡¢â“ Ÿàµ—« —µ«å

‰¥â‚¥¬‡©æ“–ÀπŸ ´÷Ëß®–π”‡™◊ÈÕ¡“ Ÿà ÿ°√·≈–·æ–

(æ‘‡»…æß»å ·≈–§≥–, 2528, «ß»å¢«—≠·≈–§≥–,

2531) ¥—ßπ—Èπ®÷ß§«√¡’°“√‡º¬·æ√à§«“¡√Ÿâ‡°’Ë¬«°—∫‚√§

π’È„Àâ°—∫‡°…µ√°√·≈–π—°«‘™“°“√ª»ÿ —µ«å ´÷Ëß∑”

Àπâ“∑’Ë àß‡ √‘¡°“√‡≈’È¬ß —µ«å ‰¥â∑√“∫‡æ◊ËÕ™à«¬≈¥

Õÿ∫—µ‘°“√≥å¢Õß‚√§„πæ◊Èπ∑’Ë¿“§„µâ≈ß°àÕπ∑’Ë‚√§®–
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Production of Recombinant Non-Structural Protein

3ABC of Foot and Mouth Disease Virus (FMDV)

Serotype O using Baculovirus-Insect Cell

Expression System
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√–∫∫°“√· ¥ßÕÕ°¢Õß·∫§§Ÿ‚√‰«√— „π‡´≈≈å·¡≈ß

Kanokrat Srikijkasemwat1 Siriporn Vihokto1 Sirirak Chantakru2

Sirichai Wongnakpet3 Theerapol Sirinarumitr1,4
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Abstract

Foot-and-mouth disease is one of the most highly contagious diseases of cloven-hooved ruminants.

FMD is on the A list of infectious diseases of animals of the Office International des Epizooties (OIE) and
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has been recognized as the most important constraint to international trade in animals and animal

products. Vaccination is one of the strategies to control FMD. However, it is very difficult to differentiate

vaccinated animals from naturally infected animals. Currently the detection of antibodies to non-structural

proteins (NSPs) is the ideal diagnostic approach to distinguish virus infected from vaccinated animals. In

this studied, the NSP 3ABC DNA was successfully cloned and expressed using a baculovirus (AcNPV)

vector, pFastBacHTb in insect cells. The PCR products of 3ABC gene were approximately 1300 bp in

size. The SDS-PAGE analysis of recombinant protein found that the size of recombinant protein was

around 53 kDa. The dot and Western blot analyses showed the recombinant protein was specific to

mouse anti-histidine monoclonal antibody and porcine anti-FMDV serotype O hyperimmune serum. Thus,

the recombinant 3ABC protein may be useful for the development of the test for differentiates infected

from vaccinated animals.

Key words: 3ABC, FMD, gene expression, baculovirus system, recombinant protein

∫∑§—¥¬àÕ

‚√§ª“°·≈–‡∑â“‡ªóòÕ¬‡ªìπ‚√§Àπ÷Ëß∑’Ë “¡“√∂√–∫“¥‰¥âÕ¬à“ß√«¥‡√Á«¡“°„πµ√–°Ÿ≈ —µ«å°’∫ ‚√§ª“°

·≈–‡∑â“‡ªóòÕ¬‡ªìπ‚√§∑’Ë®—¥Õ¬Ÿà„π°≈ÿà¡ A ¢ÕßÕß§å°“√‚√§√–∫“¥ —µ«å√–À«à“ßª√–‡∑» ·≈–‡ªìπ¢âÕ®”°—¥„Àâ

ª√–‡∑»∑’Ë¡’°“√√–∫“¥¢Õß‚√§ª“°·≈–‡∑â“‡ªóòÕ¬‰¡à “¡“√∂ àßÕÕ° —µ«å À√◊Õº≈‘µ¿—≥±å®“° —µ«åπ—Èπ‰¥â

°“√„™â«—§´’π‡ªìπ«‘∏’°“√Àπ÷Ëß„π°“√§«∫§ÿ¡°“√√–∫“¥¢Õß‚√§ª“°·≈–‡∑â“‡ªóòÕ¬ ·µàªí≠À“ ”§—≠„π°“√

∑”«—§´’π§◊Õ‰¡à “¡“√∂∑’Ë®–·¬°¿Ÿ¡‘§ÿâ¡°—π¢Õß —µ«å∑’Ë‡°‘¥®“°°“√∑”«—§´’πÕÕ°®“°°“√µ‘¥‡™◊ÈÕµ“¡

∏√√¡™“µ‘‰¥â ªí®®ÿ∫—π°“√µ√«®·Õπµ‘∫Õ¥’æ∫«à“¿Ÿ¡‘§ÿâ¡°—πµàÕ‚ª√µ’π∑’Ë‰¡à‰¥â‡ªìπ‚§√ß √â“ß¢Õß‰«√— 

 “¡“√∂∑’Ë®–„™â·¬° —µ«å∑’Ë‡°‘¥°“√µ‘¥‡™◊ÈÕµ“¡∏√√¡™“µ‘ÕÕ°®“° —µ«å∑’Ë∑”«—§´’π °“√»÷°…“„π§√—Èßπ’È‰¥â

∑”°“√‚§≈π¬’π 3ABC ¢Õß‡™◊ÈÕ‰«√— ª“°·≈–‡∑â“‡ªóòÕ¬´’‚√‰∑ªá‚Õ ·≈–∑”°“√º≈‘µ√’§Õ¡∫‘·ππ∑å‚ª√µ’π 3ABC

‚¥¬„™â‡´≈≈å·¡≈ß º≈º≈‘µ¢ÕßªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈’‡¡Õ√å‡≈ ¢Õß¬’π 3ABC ¡’¢π“¥ª√–¡“≥ 1300 §Ÿà‡∫ 

°“√«‘‡§√“–Àå¥â«¬ SDS-PAGE æ∫«à“√’§Õ¡∫‘·ππ∑å‚ª√µ’π 3ABC æ∫«à“¡’¢π“¥ª√–¡“≥ 53 kDa

πÕ°®“°π’È°“√«‘‡§√“–Àå¥â«¬«‘∏’ dot blot·≈– Western blot æ∫«à“√’§Õ¡∫‘·ππ∑å‚ª√µ’π 3ABC ∑’Ë‰¥â∑”

ªØ‘°‘√‘¬“®—∫‰¥âÕ¬à“ß®”‡æ“–°—∫ mouse anti-histidine monoantibody ·≈– porcine anti-FMDV serotype O

hyperimmune serum ¥—ßπ—Èπ√’§Õ¡∫‘·ππ∑å‚ª√µ’π 3ABC ∑’Ë‰¥â®–‡ªìπª√–‚¬™πå„π°“√π”‰ªæ—≤π“™ÿ¥

µ√«® Õ∫‚√§ª“°·≈–‡∑â“‡ªóòÕ¬‡æ◊ËÕ·¬° —µ«å∑’Ëµ‘¥‡™◊ÈÕµ“¡∏√√¡™“µ‘ÕÕ°®“° —µ«å∑’Ë∑”«—§´’π
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Introduction

Foot & Mouth Disease (FMD) is a highly

contagious and economically devastating disease

of cattle, swine and other cloven-hoofed ruminants

(Bachrach, 1968). Symptoms vary in importance

between species, but in general, the animals

develop a fever and may get blisters in their mouths

and on their feet as well as on their teats. FMDV

is a non-enveloped, single-stranded, plus-sense RNA

genome of approximately 8,500 bases belonging

to the genus Aphtovirus in the family Picornaviridae

(Rueckert, 1996). Picornaviruses are icosahidral

particles, 30 nm in diameter with 60 copies of

each of four proteins VP1 (1D), VP2 (1B), VP3 (1C),

and VP4 (1A) (King et al., 2000). These proteins

are derived from the proteolytic cleavage of a single

large precursor molecule. Seven serotypes (A, O,

C, Asia 1, and South African Territories 1, 2, and 3)

have been identified serologically, and multiple

subtypes occur within each serotype (Bachrach,

1968). There are three serotypes (O, A and Asia1)

in Thailand. FMD is on the A list of infectious

diseases of animals of the Office International des

Epizooties (OIE) and has been recognized as the

most important constraint to international trade in

animals and animal products (Leforban, 1999).

Current serological tests for FMD detect

antibody to the structural proteins of the virus.

Antibodies to capsid proteins are induced by both

vaccination and infection. In the past, the test to

detect the antibodies against to virus infection

associated antigen (VIAA) was used to differentiate

the vaccinated animals from infected animals

(Newman et al., 1979; Pinto and Garland, 1979).

However, this assay still suffer from several

limitations, including low specificity, variable

sensitivity and the fact that antibodies to 3D can

arise from vaccination, particularly repeated

vaccination (OûDonnel et al., 1996; Villinger et al.,

1989). However, virus replication during infection

results in the production of a number of non-

structural (NS) proteins, of which some are

immunogenic (Tesar et al., 1989). Animals,

vaccinated with highly purified, NSP-free vaccines,

produce antibodies against the structural proteins

(SP) but not against NSP. FMD virus infection

induces antibodies against both SP as well as NSP.

Differentiation of infection from vaccination by

detecting antibodies to NSP in infected ruminants

has been described (Clavijo et al., 2004). To date,

the detection by ELISA of an antibody response to

the non-structural polyprotein 3ABC seems to be

the most reliable indicator of a previous infection.

NSP ELISAs are simple to perform and are suited

to large scale application by a routine serological

laboratory. Furthermore, an additional benefit of

tests using NS proteins is the fact that a single

test can be used to detect previous exposure to

the virus regardless of the serotype of virus

involved. In this study, the 3ABC gene of FMDV

serotype O was cloned, sequenced and expressed

using baculovirus expression system. The

recombinant 3 ABC proteins were tested with

serum from FMDV-infected pig.
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Materials and Methods

1. Virus and RNA extraction

Field strain of FMDV serotype O was

propagated in baby hamster kidney BHK-21 cell

line. In brief, BHK-21 cells were cultured in a

Minimum Essential Medium (Gibco). Cell culture

was inoculated with field strain of FMDV serotype

O and the virus was harvested after the inoculated

cells showing 75% of the cytopathogenic effect.

In order to obtain the virus RNA, the inoculated

cells were lysed using acid-guanidium-thiocyanate-

phenol-chloroform method as described by

Sambrook and Russell (2001).

2. cDNA synthesis and PCR

The first-strand cDNAs were obtained by

reverse transcription using 1 µl of sample RNA, 10

mM dNTPs (Fermentas), 2.5 µM Oligo-dT primers,

1X reverse transcriptase buffer (25 mM Tris-HCl

pH 8.8 at 25°C, 50 mM KCl, 20 mM DTT), 5 mM

MgCl2, 0.4 U AMV reverse transcriptase and 0.4

U RNase inhibitor (Finzyme) at 42°C for 50 min.

The open reading frame of 3ABC was amplified by

PCR using a specific forward primer containing a

SpeI restriction enzyme site 5′-GGGGACTA

GTGCCACCATGATTTCAATTCCTTCCCAAAA-3×

and a specific reverse primer containing a HindIII

restriction enzyme site 5′-GGGGAAGCTTCTACTC

GTGGTG TGGTTCGGGGTC-3′. PCR reaction was

performed with 1.0 U of Taq DNA polymerase

(Invitrogen) per sample in a total volume of 100

µl in reaction buffer containing 10 µl of cDNA

templates, 0.25 mM dNTPs mix (Invitrogen), 10

mM Tris-HCl pH 8.8 at 25°C, 50 mM KCl, 0.1%

Triton X-100, 5 mM MgCl2 (Invitrogen) and 1

pgmol of sense and anti-sense primers. The PCR

condition included an initial denaturation at 94°C

for 5 min, followed by 35 cycles of denaturation at

94°C for 90 sec, primer annealing temperature at

67°C for 90 sec and primer extension step at 72°

C for 90 sec, and the final extension step was

performed at 72°C for 20 min. Amplified products

were analysed by electrophoresis on agarose gels.

3. Construction of expression vector

The 3ABC gene fragments were ligated to

the baculovirus transfer vector, pFastBac HTb

(Invitrogen) at speI and HindIII restriction sites.

The ligation reaction was used to transform DH5α

competent cells (Invitrogen). The LB agar plates

containing 100 µg/ml ampicillin and 7 µg/ml

gentamicin was used to select the positive clones.

The presence of the plasmid containing 3ABC gene

and the orientation of insert have confirmed by

PCR and endonuclease assay. The correctness of

the clone was verified by DNA sequencing using

the ABI Prism BigDye Terminator Cycle Sequencing

Ready Reaction Kit (BSU, Thailand). The nucleotide

sequences of recombinant plasmid were then

translated to amino acid sequence by DNASIS

program. For phylogenetic study, the 3ABC

sequences of 5 reported pandemic strains (PanAsia),

O/SAR/19/2000 (accession no. AJ539140), O/JPN/

2000 (accession no. AB079061), O/TAW/2/99bov

(accession no. AJ539137), O/TIBET/ CHA/99
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(accession no. AJ 539138) and O/SKR/2000

(accession no. AJ539139), were used to align with

recombinant 3 ABC protein in this study using

CLUSTALW program. In order to obtain recombinant

baculovirus DNA, the recombinant plasmids were

used to transform DH10Bac competent cells

(Invitrogen). Colonies containing recombinant

bacmids were identified by showing the disruption

of the lacZα gene and also confirmed by PCR.

High molecular weight mini-prep DNA was obtained

from the selected E. coli clones and was then

used to transfect insect cells.

4. Baculoviruses and cells

Sf21 cell line (Spodoptera frugiperda;

Invitrogen) was grown at 27°C using SF900II

medium (Invitrogen) supplemented with 4% FBS

and 1×antibiotics (GIBCO/BRL). The recombinant

baculovirus DNA was used to transfect Sf21 cells

line using CellFECTIN (Invitrogen). At 72 hour

post transfection, the recombinant baculovirus

particles were collected from supernatant and viral

titer was determined using plaque assay.

Subsequently, the high-titer seed stock of

recombinant baculovirus was produced by Sf21

insect cells at a multiplicity of infection (MOI) of

0.01 to 0.1 using Sf900 II SFM medium

(Invitrogen) containing 4% fetal bovine serum

(GIBCO/BRL) and 1× antibiotic. High-Five cell line

(Trichoplusia ni) grown in Express Five serum-free

medium (Invitrogen) supplemented with 2mM L-

glutamine and 100 unit/ml penicillin G, 100 µg/ml

streptomycin, 0.25 µg/ml of amphotericin B

(antibiotic/antimycotic solution; GIBCO/BRL) was

inoculated with recombinant baculoviruses at a

multiplicity of infection (MOI) of 2 for the production

of recombinant 3ABC protein. After 72 h post-

inoculation, the infected High-Five cells were

collected by centrifugation at 200xg for 10 min.

The infected cells were resuspended in lysis buffer

under denaturing conditions and the recombinant

protein was analysed using 10 % sodium dodecyl

sulfate polyacrylamide gel electrophoresis (SDS-

PAGE). The theoretical size was calculated

according to the amino acid sequence. The

immunological reactive FMD NSP was elucidated

by dot blot and western blot analyses.

5. Dot blotting analysis

The crude protein extracted from both wild-

type infected cells and recombinant baculovirus

infected cells was dotted on nitrocellulose

membrane (Biorad). The membrane was first

treated with blocking buffer (5% powder milk in

PBS) and then incubated with either swine anti-

FMD hyperimmune sera (1:100) or mouse anti-

histidine IgG monoclonal antibody (1:3000;

Invitrogen) for an hour. Following 3 times wash

in PBS-Tween (0.05%), the membrane was

incubated with either goat anti-swine IgG

conjugated with horseradish peroxidase (1:3,000;

Sigma) or goat anti-mouse IgG conjugated with

peroxidase (1:300; Sigma) for one hour. After 3

times washing in PBS-Tween (0.05%), the

membrane was f inal ly incubated with

diaminobenzidine solution (Sigma) containing 1%
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H2O2 for 5-10 min.

6. SDS-PAGE and Western blotting

The crude protein of both wild-type infected

cells and recombinant baculovirus infected cells

was analyzed using 10 % SDS-PAGE stained with

Coomassie brilliant blue. For Western blot analysis,

proteins on SDS-PAGE were transferred onto

nitrocellulose membrane using 400 mAmp at 4°C

for 5 h. The membrane was first treated with

blocking buffer (5% powder milk in PBS) and then

incubated with mouse anti-histidine IgG monoclonal

antibody (1:3000; Invitrogen) for one hour. After

3 times washing in PBS-Tween (0.05%), the

membrane was incubated with goat anti-mouse

IgG conjugated with peroxidase (1:300; Sigma)

for one hour. Following 3 times wash in PBS-Tween

(0.05%), f inal ly it was incubated with

diaminobenzidine solution (Sigma) containing 1%

H2O2 for 5-10 min.

Results

1. Cloning of the gene encoding of 3ABC

The RT-PCR products of 3ABC gene were

approximately 1300 bp in size (Fig.1). Alignment

of the 3ABC amino acid sequences of the five

PanAsia isolates and the recombinant 3ABC (r3ABC)

sequence obtain from the present study is shown

in Figure 2. All the PanAsia viruses 3ABC amino

Figure 1 Agarose gel electrophoresis analysis of 3ABC gene product amplified by PCR. Lane 1: PCR

products of 3ABC gene ; lain 2: 1 Kb DNA markers; lane 3: negative control.
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Figure 2 Alignment of deduced amino acid sequences for the recombinant 3ABC (r3ABC) with the

known 3ABC sequences of the 5 PanAsia isolates of FMDV serotype O. Consensus line:

asterisks (*) identical amino acid residues; colons (:) indicates conserved substitutions; and

periods (.) indicate semi-conserved substitutions.
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acid sequences are very closely related across the

whole gene with 98-99 % homology. However,

the r3ABC sequence had only 91 % homology

with all PanAsia isolates. The relationships between

the 5 PanAsia viruses and the r3ABC gene were

determined using phylogenetic algolithms (Fig. 3).

2. Expression of the recombinant protein

The SDS-PAGE analysis of recombinant

3ABC protein revealed an extra band of protein

which had the molecular mass (Mr) of 53 kDa when

compared with wild-type infected cells (Fig. 4). The

immunological reactive FMD NSP was determined

by dot blot and western blot analyses. The dot

blot analysis of crude protein from recombinant

baculovirus infected cells using mouse anti-histidine

monoclonal antibody and porcine anti-FMDV

hyperimmune sera showed the positive results (Fig.

5). The western blotting using the anti-histidine

antibody showed the positive band at the molecular

mass approximately 53 kDa, but the protein from

wild-type infected High-Five cells was negative

(Fig.6).

Figure 3 Phylogenetic tree of the new r3ABC and the known 3ABCs of the PanAsia virus strains. The

tree was constructed using CLUSTALW and branch length values are indicated.
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Figure 4 Analysis of expressed products of 3ABC fusion gene in baculovirus transfected High-Five

cells by 10 % SDS-PAGE. High-Five cells were infected with wild-type virus (lane 1) or

recombinant baculovirus containing an insert that encodes a 3ABC (lane 3). Molecular mass

markers are shown (lane 2). The arrow indicates a protein band with a molecular weight of

53 kDa which obtained from the cell lysate extracted from High-Five cells infected with

recombinant baculovirus.

Figure 5 Dot blot analysis of the r3ABC protein in cell lysates from High-Five cells infected with the

recombinant baculovirus (1) or wild-type virus (2). The dot blots were stained with mouse

anti-histidine monoclonal antibody (a) or porcine anti-FMDV hyperimmune serum (b).
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Discussion

In this study, the recombinant 3ABC was

successful ly cloned and expressed. The

recombinant gene was sequenced and compared

with previously reported polypeptide 3ABC

sequences of the five PanAsia virus strains. The

results showed that the r3ABC had 91 % homology

with all the PanAsia isolates. The phylogenetic tree

showed that the FMDV serotype O Thailand isolate

was in the distinct branch from the 5 reported

PanAsia virus isolates. The SDS-PAGE analysis of

recombinant 3ABC produced by the insect cells

Figure 6 Western blot analysis of r3ABC protein cell lysates from High-Five cells infected with the

recombinant baculovirus (Lane 1) or wild-type baculovirus (Lane 2). The Western blot was

stained with mouse anti-histidine monoclonal antibody. Molecular mass (lane M) is indicated

on the right. The arrow indicates a specific protein band with a molecular weight of 53 kDa

that is recognized by mouse anti-histidine monoclonal antibody.

had the size approximately 53 kDa. The recombinant

3ABC reacted positively with porcine anti-FMDV

hyperimmune sera. The finding suggested that the

recombinant 3ABC may display a conformation

similar to the native viral protein. These results

agreed with the previously reported (Bergman et

al., 1993). The infected animals can be clearly

differentiated from the vaccinated due to the

presence of antibody to 2C 3A and 3ABC induced

by viral replication following infection. Thus,

recombinant 3ABC may be useful tools for the

development of the diagnostic test kit for

differentiates infected from vaccinated animals.
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Abstract

Interleukin-2 (IL-2) is a cytokine produced by cells of the immune system. Its activities are

involved in the multiplicity and maturity of immune cells whose activities play role in cell-mediated

immune response (CMI). With the aim to produce functionally folded, glycosylated porcine IL-2 that

allows further development of a synthetic cytokine to induce immune response in pigs, we produced a

recombinant IL-2 using the baculovirus-insect cell expression system. cDNA was isolated from porcine

peripheral blood leukocytes and is predicted to encode a partial IL-2 protein of 134 amino acid with 100%
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identity to a previous reported porcine IL-2 sequence. The recombinant protein expressed in baculovirus

showed an apparent mass of 21 kDa, which was consistent with the estimated molecular weight of the

recombinant porcine IL-2 with a six-His tag and a few amino acids from the vector. The immunoperoxidase

assay revealed that goat anti-porcine IL-2 antibody reacted with the recombinant IL-2 protein expressed

in the cytoplasm of the virus-infected High-Five cells. In addition, the Western blotting assay results

showed that the recombinant porcine IL-2 protein exhibited the antigenic sites and conformation necessary

for specific goat anti-porcine IL-2 antibody recognition. This suggests the potential use of recombinant IL-

2 proteins in development of a useful tool for enhancing cell-mediated immunity in pigs.

Key words: cloning, gene expression, interleukin-2 (IL-2), baculovirus system, recombinant protein
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°√¥Õ–¡‘‚π∫“ß à«π∑’Ë‰¥â®“°‡«§‡µÕ√å∑’Ë„™â ®“°°“√µ√«®«—¥¥â«¬«‘∏’Õ‘¡¡Ÿ‚π‡ªÕ√åÕÕ°´‘‡¥  (immunoperoxidase

assay) æ∫«à“·Õπµ‘æÕ√å‰´¡åÕ‘π‡µÕ√å≈‘«§‘π 2 ·Õπµ‘∫Õ¥’∑’Ëº≈‘µ„π·æ– (goat anti-porcine IL-2 antibody)

‰¥â∑”ªØ‘°‘√‘¬“°—∫‚ª√µ’π√’§Õ¡∫‘·ππ∑åÕ‘π‡µÕ√å≈‘«§‘π 2 „π‰´‚µæ≈“ ´÷¡¢Õß‰Œ‰ø‡´≈≈å (High-Five cells)

∑’Ë‰¥â√—∫√’§Õ¡∫‘·ππ∑å·∫§§Ÿ‚≈‰«√—  Õ’°∑—Èßº≈®“°°“√µ√«®‡™Á§¥â«¬‡« ‡∑‘√åπ∫≈Õµ (Western blot) ¬—ßæ∫

«à“‚ª√µ’π√’§Õ¡∫‘·ππ∑åÕ‘π‡µÕ√å≈‘«§‘π 2 ¢Õß ÿ°√¡’ à«π∑’Ë‡ªìπ®ÿ¥®—∫¢Õß·Õπµ‘∫Õ¥’ (antigenic site) ·≈–

¡’√Ÿª√à“ßÕ—π®”‡æ“– ”À√—∫°“√®¥®”¢Õß·Õπµ‘æÕ√å‰´¡åÕ‘π‡µÕ√å≈‘«§‘π 2 ·Õπµ‘∫Õ¥’∑’Ëº≈‘µ„π·æ– ®“°

º≈°“√∑¥≈Õß∑’Ë‰¥â∫àß™’È«à“¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë®–π”√’§Õ¡∫‘·ππ∑å‚ª√µ’πÕ‘π‡µÕ√å≈‘«§‘π 2 ‰ªæ—≤π“‡æ◊ËÕ

„™âª√–‚¬™πå„π°“√°√–µÿâπ°“√ √â“ß¿Ÿ¡‘§ÿâ¡°—π·∫∫Õ“»—¬‡´≈≈å„π ÿ°√

§” ”§—≠: °“√‚§≈π¬’π, °“√· ¥ßÕÕ°¢Õß‚ª√µ’π, Õ‘π‡µÕ√å≈‘«§‘π 2, ·∫§§Ÿ‚≈‰«√— , √’§Õ¡∫‘·ππ∑å‚ª√µ’π
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Introduction

Interleukins are group of cytokines produced

mainly by T lymphocytes (T-cells). Some also are

produced by mononuclear phagocytes, or by tissue

cells. Those produced by lymphocytes especially

T-cells are often called lymphokines. They have a

variety of functions, but most of them involve in

directing immune cells to divide and differentiate.

Each interleukin acts on a specific, limited group

of immune cells which expresses the correct

receptor for that interleukin. Interleukin-2 previously

known as T-cell growth factor, is synthesized and

secreted primarily by T-helper lymphocytes that

have been activated by certain mitogens or by

interaction of the T-cell receptor complex with

antigen/MHC complexes on the surfaces of antigen-

presenting cells (Thrope, 1998).

IL-2 acts as a chemical communicator

between cells that provide the critical signals for

effective cell-mediated response and humoral

response. IL-2 enhances MHC-restricted cytotoxic

T-cel l responses, B cel l expansion and

immunoglobulin production, as well as non specific

immune response such as NK cells and lymphokine-

activated killer (LAK) cells. IL-2 was first purified

and subsequently cloned and made available in

recombinant form.

Porcine IL-2 gene is approximately 465 bp

in length and located on chromosome 8 at 8q23

(Davoli et al., 2002). IL-2 is synthesized as a

precursor protein of 154 amino acids which the

first 20 aminoterminal amino acids functioning as

a hydrophobic secretary signal sequence. The size

of recombinant porcine IL-2 express in E. coli was

about 15 kDa (Choi and Yoo, 2002; Collins et al.,

1994), while recombinant IL-2 produced in insect

cells has MW of 15 and 17 kDa (Iwata et al.,

2000).

This paper reported the success of the

cloning of porcine IL-2 cDNA and the expression

of recombinant porcine IL-2 in insect cells using

Autographa californica nuclear polyhedrosis virus

(AcNPV) as a vector.

Materials and Methods

Isolation of porcine peripheral blood

mononuclear cells (PBMC)

Except where indicated, all of the reagents

used in this study were purchased from GIBCO/

BRL. Ten millilitres of whole blood was collected

from jugular vein of adult pigs into a plastic tube

(EUROTUBO) containing heparin (20 unit/ml). The

peripheral blood mononuclear cells (PBMC) were

isolated using Lymphoprep (Nyclomed) separation

medium according to manufacturerûs protocol. The

purified PBMC were resuspended in RPMI 1640

supplemented with 10% fetal calf serum (Hyclone),

2mM L-glutamine, 100 µM non-essential amino

acid, 1mM sodium pyruvate, 50 µM 2-

mercaptoethanol and 100 unit/ml penicillin G, 100

µg/ml streptomycin, 0.25 µg/ml of amphotericin B

(antibiotic/antimycotic solution) and 5 mg/ml Con

A (Sigma) at 37°C in 5% CO2 incubator for 48 h.
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Cloning of porcine IL-2

Total RNA was isolated from Con-A

stimulated porcine PBMC using Acid-Phenol-

Guanidinium-Thiocyanate-Chloroform extraction

method (Sambrook and Russell, 1998). cDNAs

synthesis was performed using 1 µl of sample

RNA, 10 mM dNTPs (Fermentas), 2.5 mM Oligo-

dT primers, 1X reverse transcriptase buffer (25 mM

Tris-HCl pH 8.8 at 25°C, 50 mM KCl, 20 mM DTT),

5 mM MgCl2, 0.4 U AMV reverse transcriptase

and 0.4 U RNase inhibitor (Finzyme) at 42°C for

50 min. The whole porcine IL-2 gene without signal

sequence was amplified by PCR using a specific

forward primer containing a XbaI restriction enzyme

site 5′-CTAGTCTAGA GCACCTACTTCAAGCTCT

ACA-3′ and a specific reverse primer containing a

XhoI restriction enzyme site 5′GGGCCTCGAGTCAA

GTCAGTGTTGAGTAGATG-3′. PCR reaction was

performed with 1.0 U of DyNAzyme EXT DNA

polymerase (Finzyme) per sample in a total volume

of 100 µl in reaction buffer containing 10 ml of

cDNA templates, 0.25 mM dNTPs mix

(Fermentas), 10 mM Tris-HCl pH 8.8 at 25°C, 50

mM KCl, 0.1% Triton X-100, 5 mM MgCl2
(Finzyme) and 1 pMol of sense and anti-sense

primers. The PCR condition included an initial

denaturation at 94°C for 5 min, followed by 35

cycles of denaturation at 94°C for 45 sec, primer

annealing temperature at 62°C for 1 min and primer

extension step at 74°C for 1 min, and the final

extension step was performed at 74°C for 7 min.

The amplified products were analyzed by

electrophoresis on 1.5 % agarose gel.

Construction of expression vector

The PCR generated porcine IL-2 products

were ligated to the baculovirus transfer vector,

pFastBac HTb (Invitrogen) at the Xba I restriction

site and Xho I restriction site. The derived

recombinant plasmid was used to transform E.

coli strain DH5α (Invitrogen). The transformed

competent cells were plated on LB agar plates

containing 100 µg/ml ampicillin and 7 µg/ml

gentamicin as the selection media. The positive

colonies for porcine IL-2 gene were extracted IL-2

plasmid to confirmed by PCR and restriction

endonuclease assay. The sequence of the

recombinant plasmid was verif ied using

dideoxynucleotide termination method (ABI PRISM

Big Dye Terminator Cycle Sequencing Ready

Reaction Kit) in an automatic sequencer (Applied

Biosystems, Inc.). The recombinant porcine IL-2

plasmid was used to transform E. coli strain

DH10Bac (Invitrogen) for producing recombinant

baculovirus DNA containing porcine IL-2. The

positive colonies were identified using white-blue

colony screening and PCR assay. The recombinant

baculovirus DNA was purified and used to transfect

insect cells.

Viruses and cells

Sf21 cell line (Spodoptera frugiperda;

Invitrogen) was grown at 27°C using SF900II

medium (Invitgrogen) supplemented with 4% FBS

and 1× antibiotics. The recombinant baculovirus

DNA was used to transfect Sf21 cells using

CellFECTIN (Invitrogen). At 72 hour post
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transfection, the recombinant baculovirus particles

were collected from supernatant and viral titer was

determined using plaque assay. Subsequently, the

high-titer seed stock of recombinant baculovirus

was produced by Sf21 insect cells at a multiplicity

of infection (MOI) of 0.01 to 0.1 using Sf900 II

SFM medium (Invitrogen) containing 4% fetal

bovine serum and 1× antibiotic. High-Five cell

line (Trichoplusia ni) grown in Express Five serum-

free medium (Invitrogen) supplemented with 2mM

L-glutamine and 100 unit/ml penicillin G, 100 mg/

ml streptomycin, 0.25 µg/ml of amphotericin B

(antibiotic/antimycotic solution) was inoculated with

recombinant baculoviruses for the production of

recombinant IL-2 protein. After 72 h post-inoculation,

the infected High-Five cells were fixed and collected

for further determine by immunoperoxidase

monolayer assays, SDS-PAGE analysis and Western

blot analysis.

Immunoperoxidase monolayer assay

(IPMA)

Both uninfected and baculovirus infected

cells were incubated with 50 µl goat anti-porcine

IL-2 IgG polyclonal antibody (1:50; R&D) at 37°C

for an hour. Following 3 times wash in PBS-Tween

(0.05%), specimen were incubated with 50 ml rabbit

anti-goat IgG conjugated with horseradish

peroxidase (1:500; Sigma) at 37°C for 30 min.

After 3 times washing in PBS-Tween (0.05%),

specimen were incubated with Diaminobenzidine

solution (Sigma) at room temperature for 5 min.

Under an inverted phase microscope, the presence

of porcine IL-2 was visualized with a diamino-

benzidine/hydrogen peroxidase chromogen reaction

with a resultant brown color.

SDS-PAGE and Western blotting

The crude protein of both uninfected and

baculovirus infected cells was analyzed using 15

% SDS-PAGE stained with Coomassie brilliant blue.

For Western blot analysis, proteins on SDS-PAGE

were transferred onto nitrocellulose membrane

using 400 mAmp at 4°C for 5 h. The membrane

was first treated with blocking buffer (5% powder

milk in PBS) and then incubated with goat anti-IL-

2 IgG polyclonal antibody (1:200) for an hour.

Following 3 times wash in PBS-Tween (0.05%),

the membrane was then incubated with rabbit anti-

goat IgG (1:1,000) conjugated with horseradish

peroxidase (1:300) for an hour. Finally, after 3 times

washing in PBS-Tween (0.05%) it was incubated

with diaminobenzidine solution (Sigma) containing

1% H2O2 for 5-10 min.

Results

Cloning of the cDNA encoding porcine

interleukin-2

The PCR product of porcine IL-2 gene

without signal sequence was approximately 425

bp in size which included 20 bp of restriction

enzyme site and overhang at 5′ end and 3′ end.

To confirm the IL-2 gene was corrected, the

sequence of recombinant plasmid was verified using

dideoxynucleotide termination method by automatic
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DNA sequencer (ABI PRISM). The nucleotide

sequences of recombinant plasmid were then

translated to amino acid sequence by DNASIS

program and compared with reported porcine IL-2

(Accession X58428) by CLUSTAL W program.

Comparison of amino acid sequences of the

recombinant IL-2 with the reported porcine IL-2

sequence in GenBank showed 100 % homology

(Fig. 1).

Expression of the recombinant protein

Using IPMA the recombinant baculovirus

infected High-Five cells showed brownish red

intracytoplasmic staining (Fig 2a) whereas, the

uninfected cells did not (Fig 2b). This result indicated

the presence of IL-2 in the High-Five infected cell.

The SDS-PAGE analysis of the crude protein from

the recombinant baculovirus infected cells revealed

Figure 1 Comparison of deduced amino acid sequences for the recombinant porcine IL-2 (rIL-2) with

the known porcine IL-2 (GenBank accession number X58428). Consensus line; asterisks (*)

indicate identical amino acid residues.

Figure 2 Immunoperoxidase staining of High-Five cells infected with the recombinant baculovirus (a) or

with wild-type baculovirus (b). The red- brown staining represents cellular localization of the

recombinant IL-2 protein (arrows). Magnification 200x.
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a distinct band of relative molecular mass of 21

kDa fusion protein which included 5 kDa of 6xhis

and a few amino acids from the vector when

compared to wild-type baculovirus infected cells

(Fig.3). Western blotting analysis of total lysate

showed the immunological reaction between the

anti-porcine IL-2 polyclonal antibody and

recombinant protein of 21 kDa and negative reaction

in wild-type infected High-Five cells lysate (Fig.4).

Discussion

In this study, the recombinant porcine IL-2

was successfully cloned and expressed. Amino acid

sequences of the recombinant porcine IL-2 in the

present study had 100 % homology with the known

Figure 3 SDS-PAGE analysis of protein in cell lysates from High-Five cells infected with the recombinant

baculovirus (1) or wild-type baculovirus (2). The SDS-PAGE was stained with coomassie

brilliant blue. Molecular mass (lane M) is indicated on the right. The arrow indicates a single

protein band with a molecular weight of 21 kDa.

porcine IL-2 sequence (GenBank Accession

X58428). The SDS-PAGE analysis of recombinant

porcine IL-2 produced by the insect cells had the

size approximately 21 kDa, which included about

5 kDa of 6xhis and a few amino acids from the

vector. Porcine IL-2 is a 134 amino acid protein

with a molecular mass varying from 15 to 18 kDa,

according to the degree of post-translation

modification (Danis and Hubber, 2003). From in

vitro culture lymphocytes were able to produce

porcine IL-2 molecules of 15 to 23 kDa (English et

al., 1985; Gasbarre et al., 1984). Similarly,

polypeptides from cDNA of porcine IL-2 had

molecular weight of 15 kDa in E. coli (Choi and

Yoo, 2002; Collin et al., 1994; Iwata et al., 2000),

and about 15 and 17 kDa in insect cells (Iwata
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protein, and be valuable for further investigation

on its biological active. At the present, the

determination of biological activity of this molecule

is underway. IL-2 has been shown in several studies

to induce Th1 response and increasing cellular

immunity (Giedlin, 2000). Thus, the use of

recombinant porcine IL-2 as an immunostimulant

adjuvant will be a very useful tool to augment the

potency of immunogen and stimulate immune

response.
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°“√„™â¢π‡ªìπ·À≈àß¥’‡Õπ‡Õ ”À√—∫»÷°…“æ—π∏ÿ°√√¡

¢Õß —µ«åªï°

Use a feather as a source of DNA for bird

genetic studies

Õÿ§‡¥™ ∫ÿ≠ª√–°Õ∫ ªî¬–π—π∑å ≈’·°â«

Ukadej Boonyaprakob Piyanan Leekaew

Abstract

‡∑§‚π‚≈¬’¥â“π¥’‡Õπ‡Õ (DNA technology) ¡’∫∑∫“∑Õ¬à“ß¡“°µàÕ§«“¡°â“«Àπâ“∑“ß§«“¡√Ÿâ¥â“π

«‘«—≤π“°“√·≈–æ—π∏ÿ»“ µ√åª√–™“°√¢Õß —µ«åªï° ‡∑§π‘§ ¡—¬„À¡à ‡™àπ ªÆ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈’‡¡Õ‡√ 

(polymerase chain reaction À√◊Õ PCR)  “¡“√∂‡æ‘Ë¡®”π«π™‘Èπ¢Õß¥’‡Õπ‡Õ∑’ËµâÕß°“√„πÀ≈Õ¥∑¥≈Õß‰¥â

Õ¬à“ß√«¥‡√Á«·≈–¡’ª√‘¡“≥æÕ‡æ’¬ß ”À√—∫π”‰ª«‘‡§√“–ÀåÀ“°“√‡√’¬ß≈”¥—∫π‘«§≈’‚Õ‰∑¥å„π™‘Èπ¥’‡Õπ‡Õ

¥—ß°≈à“«¥â«¬‡§√◊ËÕßÕ—µ‚π¡—µ‘ (automated sequencing) ®÷ß∑”„Àâ “¡“√∂®—¥®”·π°°≈ÿà¡ª√–™“°√¢Õß —µ«å

ªï°‚¥¬°“√‡ª√’¬∫‡∑’¬∫§«“¡‡À¡◊ÕπÀ√◊Õ·µ°µà“ß¢Õß®”π«π ™π‘¥ ·≈–°“√‡√’¬ß≈”¥—∫¢Õßπ‘«§≈’‚Õ‰∑¥å

∑’Ë‡ªìπ≈—°…≥–®”‡æ“–¢Õß¥’‡Õπ‡Õ¢Õß —µ«å·µà≈–µ—«À√◊Õ·µà≈–°≈ÿà¡‰¥â ‡™àπ Hebert ·≈–§≥– (2004)

»÷°…“‡ª√’¬∫‡∑’¬∫≈—°…≥–¥’‡Õπ‡Õ®“°π°„π∑«’ªÕ‡¡√‘°“‡Àπ◊Õ ®”π«π 260 ™π‘¥ ·≈–√“¬ß“π«à“™‘Èπ¥’

‡Õπ‡Õ®“°‰¡‚µ§Õπ‡¥√’¬ ¬“« 648 π‘«§≈’‚Õ‰∑¥å∑’Ë¡’µ”·ÀπàßÕ¬Ÿà„π∫√‘‡«≥¢Õß¬’π∑’Ë°”Àπ¥°“√ √â“ß‡Õπ‰´¡å

cytochrome C oxidase I  “¡“√∂„™â‡ªìπ‡§√◊ËÕßÀ¡“¬¥’‡Õπ‡Õ (DNA marker) ‡æ◊ËÕ®”·π°™π‘¥¢Õßπ°‰¥â

·≈–¬—ß√“¬ß“π«à“°“√„™â‡§√◊ËÕßÀ¡“¬¥’‡Õπ‡Õ¥—ß°≈à“« “¡“√∂§âπæ∫π°™π‘¥„À¡àÕ’° 4 ™π‘¥∑’Ë·µà‡¥‘¡‰¡à

 “¡“√∂®”·π°ÕÕ°®“°π°™π‘¥Õ◊Ëπ¥â«¬≈—°…≥–∑“ß —≥∞“π«‘∑¬“‰¥â ¥—ßπ—Èπ °“√‡ª√’¬∫‡∑’¬∫≈—°…≥–

¢Õß°“√®—¥‡√’¬ßµ—«¿“¬„π “¬π‘«§≈’‚Õ‰∑¥å¢Õß¥’‡Õπ‡Õ®÷ß‡ªìπ∑’Ë¬Õ¡√—∫·≈–π‘¬¡„™â„πªí®®ÿ∫—π ”À√—∫

°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß —µ«åªï°

™π‘¥¢Õß¥’‡Õπ‡Õ∑’Ëπ”¡“„™â„π°“√»÷°…“·∫àß‡ªìπ 2 °≈ÿà¡À≈—° §◊Õ ¥’‡Õπ‡Õ®“°π‘«‡§≈’¬  (nuclear
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«“√ “√ —µ«·æ∑¬å ªï∑’Ë Òı ©∫—∫∑’Ë Û ÚıÙ¯ 147

DNA) ·≈–¥’‡Õπ‡Õ®“°‰¡‚µ§Õπ‡¥√’¬ (mitochondrial DNA) µ—«Õ¬à“ß¥’‡Õπ‡Õ®“° —µ«åªï°Õ“®‰¥â¡“®“°

‡π◊ÈÕ‡¬◊ËÕ™π‘¥µà“ß Ê ‡™àπ °≈â“¡‡π◊ÈÕ µ—∫ ‰¢¡—π ‡≈◊Õ¥ À√◊Õ¢π ∑—Èßπ’È Õ“®°≈à“«‰¥â«à“¢π (feathers) ‡ªìπ

µ—«Õ¬à“ß®“° —µ«åªï°∑’Ë¬—ß¡’™’«‘µ ·≈–‰¥â√—∫§«“¡π‘¬¡¡“° ‡æ√“– °“√‡°Á∫¢π∑’ËÀ≈ÿ¥√à«ßÕÕ°¡“·≈â«®“°

µ—« —µ«å ∂◊Õ«à“‡ªìπ‡∑§π‘§∑’Ë‰¡à°àÕ„Àâ‡°‘¥§«“¡‡®Á∫ª«¥ (non-invasive) ·≈–°“√‡°Á∫¢π¥â«¬«‘∏’∂ÕπÕÕ°¡“

®“°µ—« —µ«å‚¥¬µ√ß °àÕ„Àâ‡°‘¥§«“¡‡®Á∫ª«¥·≈–§«“¡‡§√’¬¥πâÕ¬°«à“«‘∏’°“√‰¥âµ—«Õ¬à“ß„π√Ÿª·∫∫Õ◊Ëπ¡“

(Marsden and May, 1984; Morin, 1994) ¥—ßπ—Èπ §«“¡‡¢â“„®‡°’Ë¬«°—∫≈—°…≥–∑“ß°“¬«‘¿“§·≈–™π‘¥¢π

¢Õß —µ«åªï° µ≈Õ¥®π«‘∏’°“√‡°Á∫·≈–√—°…“µ—«Õ¬à“ß¢π ®÷ß‡ªìπª√–‚¬™πåµàÕ°“√‰¥âµ—«Õ¬à“ß¢π¡“ ”À√—∫

°“√ °—¥¥’‡Õπ‡Õ∑’Ë¡’§ÿ≥¿“æ·≈–ª√‘¡“≥æÕ‡æ’¬ßµàÕ°“√»÷°…“æ—π∏ÿ°√√¡¢Õß —µ«åªï°¥â«¬‡∑§π‘§°“√

«‘‡§√“–Àå™‘Èπ¥’‡Õπ‡Õ¥—ß°≈à“«

°“√‡°‘¥ —≥∞“π¢Õß¢ππ°

(Feather Morphogenesis)

æ—≤π“°“√¢Õß°“√‡°‘¥¢ππ°‡ªìπ°√–∫«π

°“√∑’Ë´—∫´âÕπ·≈–‡°’Ë¬«¢âÕß°—∫ªØ‘ —¡æ—π∏å√–À«à“ß

‡π◊ÈÕ‡¬◊ËÕ™—Èπ ectoderm (Àπ—ß°”æ√â“ À√◊Õ epidermis)

·≈– mesoderm (Àπ—ß·∑â À√◊Õ dermis) ·≈–¡’‡Õ° “√

À≈“¬©∫—∫ (Prum and Brush, 2003; Widelitz et al.,

2003; Yu et al., 2004) √“¬ß“π∂÷ß¢—ÈπµÕπ·≈–

°√–∫«π°“√‡°‘¥ —≥∞“π¢Õß¢ππ°‰«â·≈â«  √ÿª

‚¥¬¬àÕ ‡√‘Ë¡®“°‡´≈≈å„π™—ÈπÀπ—ß·∑â‡°‘¥°“√√«¡°≈ÿà¡

·≈– àß —≠≠“≥‡Àπ’Ë¬«π”„Àâ‡´≈≈å„π™—ÈπÀπ—ß

°”æ√â“‡°‘¥°“√·∫àß‡´≈≈åÀπ“µ—«¢÷Èπ ‡√’¬°«à“ placode

(¿“æ∑’Ë 1 °.) ·≈–‡®√‘≠‡ªìπµÿà¡¢π (feather bud) ∑√ß

‚§π ‚¥¬¡’™—ÈπÀπ—ß·∑â ∑’Ë‡√’¬°«à“ dermal papilla ‡ªìπ

·°πÕ¬Ÿà¿“¬„π ·≈–™—ÈπÀπ—ß°”æ√â“Àÿâ¡Õ¬Ÿà¿“¬πÕ°

(¿“æ∑’Ë 1 ¢.) ™—ÈπÀπ—ß°”æ√â“¬—ß·∫àß¬àÕ¬ ÕÕ°‡ªìπ

3 ™—Èπ §◊Õ ™—ÈππÕ° ÿ¥ (feather sheath) µàÕ¡“ ≈“¬

‰ª‡æ◊ËÕ„Àâ¢πßÕ°·µ°·¢πßÕÕ°¡“‰¥â ™—Èπ°≈“ß

(intermediate layer) ·≈–™—Èπ„π ÿ¥ (basal layer) µàÕ

¡“‡®√‘≠‡ªìπ·¢πß¢π µÿà¡¢π‡®√‘≠¬“«¢÷Èπ®“°°“√

·∫àß‡´≈≈å‡æ‘Ë¡®”π«πÕ¬à“ß√«¥‡√Á«¢Õß™—ÈπÀπ—ß

°”æ√â“∫√‘‡«≥∞“π¢π√Õ∫ Ê dermal papilla ∑’Ë‡√’¬°

«à“ epidermal collar √à«¡°—∫°“√‡®√‘≠¢Õß‡π◊ËÕ‡¬◊ËÕ

mesenchymal pulp Õ—πª√–°Õ∫¥â«¬ dermal papilla

(‡´≈≈å fibroblasts ·≈– extracellular matrix ‡™àπ

fibronectin ·≈– laminin) ‡ âπ‡≈◊Õ¥ central axial artery

·≈–‡ âπ‡≈◊Õ¥ΩÕ¬µ“¡‡¢â“‰ª„π™—Èπ„µâÀπ—ß°”æ√â“

‡¡◊ËÕ‡¢â“ Ÿà √–¬– long-bud stage ‡´≈≈å„π™—ÈπÀπ—ß

°”æ√â“√Õ∫∞“π¢π·∫àßµ—«‡æ‘Ë¡¢÷Èπ ·∑√°≈ß Ÿà™—ÈπÀπ—ß

·∑â ·≈– √â“ß‡ªìπºπ—ßøÕ≈≈‘‡§‘≈¢Õß¢π (feather

follicle) (¿“æ∑’Ë 1 §.) °“√‡®√‘≠≈÷°≈ß‰ª¢Õß∂ÿßøÕ≈

≈‘‡§‘≈∑”„Àâ‡°‘¥¢ÿ¡¢π·≈–ª°ªÑÕß‡´≈≈åµâπ°”‡π‘¥

¢Õß¢π (feather stem cells) ‰«â„µâº‘«Àπ—ß ∑”„Àâ

 “¡“√∂ √â“ß¢π„À¡à∑¥·∑π√–À«à“ß°“√º≈—¥¢π

(molting) ‰¥â ‡¡◊ËÕ¢π‡®√‘≠‡µÁ¡∑’Ë mesenchymal pulp

·≈–‡´≈≈å√Õ∫ Ê ‡™àπ pulp epithelium √«¡∂÷ß axial

artery ΩÉÕ ≈“¬‰ª‡À≈◊Õ‰«â‡æ’¬ß™àÕß°≈«ß

°√–∫«π°“√·µ°·¢πß¢Õß¢π‡√‘Ë¡¢÷Èπ‡¡◊ËÕ

‡´≈≈å™—Èπ„π ÿ¥ (basal layer) ¢ÕßÀπ—ß°”æ√â“∫√‘‡«≥

 à«πª≈“¬¢π‡®√‘≠·∑√°µ—«µ“¡¬“«°≈—∫‡¢â“¡“

¿“¬„π·≈–√«¡°≈ÿà¡°—π‡ªìπ‚§√ß √â“ß∑’Ë‡√’¬°«à“ barb

ridges (¿“æ∑’Ë 2) ‡´≈≈å¢Õß barb ridge ·µà≈–Õ—π¡’

°“√‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß°àÕ„Àâ‡°‘¥‡ªìπ marginal plate

·≈– barbule plates  ®“°π—Èπ ‡´≈≈å„π barb plates

®—¥‡√’¬ßµ—«°—π‡ªìπ 2 ·∂«‡∫’¬¥™‘¥µ‘¥°—π ‡√’¬°«à“
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barbule cells µàÕ¡“‡´≈≈å‡À≈à“π’È¬◊¥ÕÕ°µ“¡·π«

¬“«¢Õß¢π ‡¡◊ËÕ‡´≈≈å‡À≈à“π’È‡°‘¥°“√ keratinize

∑”„Àâ Ÿ≠‡ ’¬π‘«‡§≈’¬ ·≈–‡¢â“√«¡¬÷¥µ‘¥°—∫

‡´≈≈å¥â“π∫π·≈–≈à“ß ·µà‰¡à¬÷¥µ‘¥°—∫‡´≈≈åÕ◊ËπÕ’° 4

¥â“π ‡°‘¥‡ªìπ “¬ barbule chain ·≈–æ—≤π“‡ªìπ

barbules ¢÷Èπ ¥—ßπ—Èπ ‡¡◊ËÕ barb ridge ·µà≈–Õ—π‡®√‘≠

¬“«¢÷Èπ®π≈ß¡“∫√√®∫„°≈â°—∫ pulp  ‡´≈≈å¢Õß barb

plate ‡°‘¥°“√ keratinize ‡ªìπ barbs ¢≥–∑’Ë‡´≈≈å¢Õß

marginal plate µ“¬®“°°√–∫«π°“√ programmed

cell death ∑”„Àâ‡°‘¥™àÕß«à“ß√–À«à“ß barb ·µà≈–‡ âπ

πÕ°®“°π—Èπ ‡´≈≈å¢Õß barb ridge ∑’ËÕ¬Ÿà≈÷°‡¢â“‰ª„°≈â

°—∫ pulp ·∫àßµ—«Õ¬à“ß√«¥‡√Á« ∑”„Àâ®”π«π¢Õß‡´≈≈å

keratinocytes „π barbule plate ‡æ‘Ë¡¢÷Èπ °≈ÿà¡‡´≈≈å

¥—ß°≈à“«æ—≤π“µàÕ‡ªìπ ramus Õ¬Ÿà∑’Ë‚§π¢Õß barb

ridge ·µà≈–Õ—π ®÷ß∑”„Àâ‡°‘¥ barb ¡’‚§√ß √â“ß

ª√–°Õ∫¥â«¬ barbules ·∑√°‡¢â“‰ª„π·°π ramus

¿“æ∑’Ë 1 °“√‡®√‘≠¢Õß¢π√–¬–·√°°àÕπ°“√·µ°·¢πß · ¥ß„Àâ‡ÀÁπ∂÷ß°“√√«¡°≈ÿà¡¢Õß‡´≈≈å·≈–°“√Àπ“

µ—«¢Õßº‘«Àπ—ß™—Èπ dermis ·≈– epidermis ‡ªìπ placode (°.) °“√‡®√‘≠‡ªìπµÿà¡¢π (¢.) ·≈–°“√

‡°‘¥øÕ≈≈‘‡§‘≈¢Õß¢π (§.) › ¿“æ¥—¥·ª≈ß®“° Prum and Brush, 2003

¿“æ∑’Ë 2 °“√· ¥ß≈—°…≥–°“√‡°‘¥ barb (°.) ¿“æµÿà¡¢π · ¥ß°“√‡®√‘≠·≈–√«¡°≈ÿà¡¢Õß‡´≈≈å™—Èπ„π

¢ÕßÀπ—ß°”æ√â“·∑√°µ—«µ“¡¬“«≈ß¡“¥â“π„π‡°‘¥‡ªìπ barb ridges (¢.) ¿“æµ—¥¢«“ß¢Õßµÿà¡

¢π™à«ß∫π · ¥ß≈—°…≥–¢Õß barb ridge (§.) ¿“æµ—¥¢«“ß¢Õßµÿà¡¢π™à«ß≈à“ß · ¥ß∫√‘‡«≥∑’Ë

®–‡®√‘≠‡ªìπ°â“π¢π (calamus) (ß.) ¿“æ¢¬“¬ à«π¢Õß barb ridge Õ—πÀπ÷Ëß · ¥ß∫√‘‡«≥¢Õß

marginal plate ·≈– barbule plates ·≈–°“√‡√’¬ßµ—«¢Õß barbule cells ‡°‘¥‡ªìπ “¬ barbule chain

∑’Ëæ—≤π“µàÕ¡“‡ªìπ barbules - ¿“æ¥—¥·ª≈ß®“° Alibardi (2006)
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µàÕ¡“°≈ÿà¡¢Õß ramus (rami) ‡®√‘≠¬“«¢÷Èπ ·≈– à«π

µâπ‡¢â“¡“√«¡°—π°àÕπ·∑√°‡¢â“‰ª„π∫√‘‡«≥

rachidial ridges ∑’Ë‡®√‘≠µàÕ¡“‡ªìπ rachis (Alibardi,

2006)

∑—Èßπ’È barb ·µà≈–‡ âπ¡’·¢πß¬àÕ¬ barbules

·¬°ÕÕ°¡“®“° ramus ∑—Èß Õß¢â“ß ‚¥¬∑”¡ÿ¡ 45

Õß»“°—∫ ramus ·∂«¢Õß barbules ∑’ËÕ¬Ÿà„°≈â°—∫°â“π

rachis ‡√’¬°«à“ distal barbules À√◊Õ anterior barbules

·≈–∑’ËÕ¬ŸàÀà“ß¡“°°«à“ ‡√’¬°«à“ proximal barbules

À√◊Õ posterior barbules (¿“æ∑’Ë 3 ¢.) Widelitz ·≈–

§≥– (2003) √“¬ß“π«à“¢π“¥·≈–≈—°…≥–¢Õß

barbules ∑—Èß Õß¢â“ß°”Àπ¥≈—°…≥–¢Õß¢π ‡™àπ ¢π

™π‘¥ plumulaceous feathers ¡’√Ÿª√à“ß¢Õß proximal

·≈– distal barbules ‡À¡◊Õπ°—π·≈–‰¡à‡°’Ë¬«°—π ∑”„Àâ

¢πøŸøÉÕß (fluffy structure) ·µà¢π™π‘¥ pennaceous

feathers ¡’°“√‡°’Ë¬«µ‘¥°—π√–À«à“ß cilia ∑“ß¢Õ∫

¥â“πÀπâ“¢Õß proximal barbules ·≈– hooklets ∑“ß

¢Õ∫¥â“πÀ≈—ß¢Õß distal barbules ∑’ËÕ¬Ÿàµ‘¥°—π ∑”„Àâ

barbs µàÕ‡π◊ËÕßµ‘¥°—π‡°‘¥‡ªìπ ·æ¢π (vane) ¥—ß¿“æ

∑’Ë 3 °.·≈– 3 §.

¥—ßπ—Èπ §«“¡·µ°µà“ß¢Õß®”π«π‡√‘Ë¡·√°

¢Õß barb ridges ·≈–°√–∫«π°“√æ—≤π“¡’º≈µàÕ

≈—°…≥–√Ÿª√à“ß·≈–Àπâ“∑’Ë°“√∑”ß“π¢Õß¢π·µà≈–

™π‘¥ ´÷Ëß·∫àß‡ªìπ 4 ≈—°…≥–À≈—° §◊Õ

1. ¢πªÿ¬ À√◊Õ ¢π¥“«πå (downy feathers)

‡ªìπ™π‘¥¢π∑’Ë barb ridges æ—≤π“‡ªìπ barbs ‚¥¬∑’Ë

‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ßÕ¬à“ßÕ◊Ëπ ∑”„Àâ¡’

≈—°…≥–‡À¡◊Õπ barbs ∑—ÈßÀ¡¥·¬°ÕÕ°¡“®“°

collar epithelium ‚¥¬‰¡à¡’°â“π¢π (rachis) À√◊Õ ¡’

°â“π¢π¢π“¥ —Èπ ·≈– barbs ∑—ÈßÀ¡¥·¬°ÕÕ°¡“

®“° rachis (¿“æ∑’Ë 4 °.) æ∫„π≈Ÿ° —µ«åªï°«—¬ÕàÕπ

·≈–„µâ¢π™π‘¥ contour ¢Õß —µ«åªï°∑’Ë‚µ‡µÁ¡«—¬ ∑”

Àπâ“∑’Ë√—°…“§«“¡Õ∫Õÿàπ¢Õß√à“ß°“¬

2. ¢π§Õπ∑—«√å (contour feathers) ‡ªìπ™π‘¥

¢π∑’Ë barb ridges æ—≤π“‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß

À≈“¬¢—ÈπµÕπ °“√æ—≤π“∑’Ë‡ÀÁπ™—¥‡®π §◊Õ ª≈“¬

¿“æ∑’Ë 3 ‚§√ß √â“ß¢π™π‘¥ pennaceous (°.) °“√·µ°·¢πß¢Õß barb ÕÕ°®“°°â“π¢π (rachis) ‡ªìπ≈—°…≥–

∑’Ë¡’°“√‡°’Ë¬«°—πÕ¬à“ßµàÕ‡π◊ËÕß‡°‘¥·æ¢π (¢.) ¿“æ¢¬“¬ à«π¢Õß barb · ¥ß‚§√ß √â“ß¢Õß rami

·≈– barbules (§.) ¿“æ¢¬“¬ à«π¢Õß barb · ¥ß°“√‡°’Ë¬«°—π√–À«à“ß cilia ·≈– hooklets ¢Õß

barbules ∑’ËÕ¬Ÿàµ‘¥°—π - ¿“æ¥—¥·ª≈ß®“° Aspinall ·≈– OûReilly (2004)
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¥â“π„π„°≈â∞“π¢Õß barb ridges ¬÷¥µ‘¥°—π·πàπ ‡°‘¥

‡ªìπ°â“π¢π∑’Ë‰¡à¡’·¢πß ‡√’¬°«à“ calamus ¢≥–∑’Ë

ª≈“¬¥â“ππÕ° barb ridges ¡â«π‡¢â“¡“√«¡°—π‡°‘¥

‡ªìπ rachidial ridge ·≈–‡®√‘≠‡ªìπ°â“π¢π (rachis)

∑’Ë¡’·¢πß¢Õß barbs ª√–°Õ∫¥â«¬ ramus ·≈–

barbules (¿“æ∑’Ë 4 ¢.)

3. ¢π‡´¡‘æ≈Ÿ¡ (semiplume feathers) ‡ªìπ

™π‘¥¢π∑’Ë¡’≈—°…≥–°÷Ëß°≈“ß√–À«à“ß¢π¥“«πå·≈–

§Õπ∑—«√å ª√–°Õ∫¥â«¬ rachis ¢π“¥„À≠à∑’Ë¡’·æπ

¢π·∫∫¥“«πå (downy vanes) ·≈–·µ°µà“ß®“°¢π

¥“«πåµ√ß∑’Ë¡’ rachis ¬“«°«à“ barbs ∑’Ë¬“«∑’Ë ÿ¥ (¿“æ

∑’Ë 4 §.) ¢π‡´¡‘æ≈Ÿ¡¡’¢π“¥‡≈Á° ¡’ ’¢“« ·≈–æ∫

Õ¬Ÿà„µâ¢π§Õπ∑—«√å  à«π„À≠à¡’Àπâ“∑’Ë¢Õß‡ªìπÀàÕ

Àÿâ¡√à“ß°“¬‡æ◊ËÕ√—°…“§«“¡Õ∫Õÿàπ·≈– à«π∑’Ëæ∫

∫√‘‡«≥∞“πªï°™à«¬ºàÕπª√π°“√‡§≈◊ËÕπ‰À«

4. ¢π‰ø‚≈æ≈Ÿ¡ (filoplume feathers) ‡ªìπ

™π‘¥¢π∑’Ë¡’≈—°…≥–§≈â“¬‡ âπº¡  ª√–°Õ∫¥â«¬

rachis ¢π“¥‡≈Á° ‡√’¬«¬“« ·≈–¡’·¢πß barbs  —Èπ Ê

2-3 Õ—π ∑’Ë¡’ barbules Õ¬Ÿàµ√ßª≈“¬ (¿“æ∑’Ë 4 ß.) ¢π

‰ø‚≈æ≈Ÿ¡ à«π„À≠à¡’¢π“¥‡≈Á°°«à“¢π‡´¡‘æ≈Ÿ¡

·≈–æ∫Õ¬Ÿàµ‘¥°—∫¢π™π‘¥Õ◊Ëπ‡ ¡Õ ‚¥¬‡©æ“–æ∫

¢÷Èπ‡ªìπ«ßÕ¬Ÿà√Õ∫∞“π¢π§Õπ∑—«√åÀ√◊Õ¢π¥“«πå

‡¢â“„®«à“¡’Àπâ“∑’Ë™à«¬ª≈“¬ª√– “∑√—∫§«“¡√Ÿâ ÷°

∑’ËÕ¬Ÿà„πøÕ≈≈‘‡§‘≈‡æ◊ËÕ§«∫§ÿ¡°“√®—¥‡√’¬ß¢π§Õπ

∑—«√å„ÀâÕ¬Ÿà„πµ”·Àπàß∑’Ë‡À¡“– ¡„π√–À«à“ß°“√

∑”ß“π

™π‘¥¢Õß¢π∑’Ë‡À¡“– ¡ ”À√—∫„™â‡ªìπµ—«Õ¬à“ß

‡æ◊ËÕ °—¥¥’‡Õπ‡Õ

§«“¡ ”‡√Á®¢Õß°“√‡æ‘Ë¡ª√‘¡“≥™‘Èπ¥’‡Õπ‡Õ

¥â«¬‡∑§π‘§ PCR ¢÷ÈπÕ¬Ÿà§ÿ≥¿“æ·≈–ª√‘¡“≥¢Õß

µ—«Õ¬à“ß¥’‡Õπ‡Õ‡ªìπ ”§—≠  ÿ√‘π∑√å (2545) °≈à“««à“

§ÿ≥¿“æ¢Õßµ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡≈◊Õ°„™â¡’§«“¡

 ”§—≠µàÕ§ÿ≥¿“æ·≈–ª√‘¡“≥¢Õß¥’‡Õπ‡Õ∑’Ë °—¥‰¥â

¿“æ∑’Ë 4 °“√· ¥ß≈—°…≥–¢Õß¢π™π‘¥µà“ß Ê (°.) ¢π§Õπ∑—«√å (contour feathers) (¢.) ¢πªÿ¬ À√◊Õ ¢π

¥“«πå (downy feathers) (§.) ¢π‡´¡‘æ≈Ÿ¡ (semiplume feathers) (ß.) ¢π‰ø‚≈æ≈Ÿ¡ (filoplume

feathers) › ¿“æ¥—¥·ª≈ß®“° Dyce and others (2002) ·≈– Aspinall ·≈– OûReilly (2004)
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¥’‡Õπ‡Õ∑’Ë °—¥‰¥â®“°¢ππ°¡’ª√‘¡“≥πâÕ¬°«à“¥’

‡Õπ‡Õ∑’Ë °—¥‰¥â®“°‡≈◊Õ¥ À√◊Õ‡π◊ÈÕ‡¬◊ËÕÕ◊Ëπ (Gilbert et

al., 2004) ·µà¥’‡Õπ‡Õ∑’Ë °—¥‰¥â®“°¢π‡æ’¬ßÀπ÷Ëß‡ âπ

π—ÈπæÕ‡æ’¬ßµàÕ°“√‡æ‘Ë¡®”π«π™‘Èπ¥’‡Õπ‡Õ¥â«¬

‡∑§π‘§ PCR (Morin, 1994; Taberlet and Bouvet,

1991) °“√‡°Á∫µ—«Õ¬à“ß¢π¬—ß°√–∑”‰¥âßà“¬·≈–‰¡à

°àÕ„Àâ‡°‘¥Õ—πµ√“¬ ®÷ß‡ªìπª√–‚¬™πåµàÕ°“√»÷°…“

æ—π∏ÿ°√√¡¢Õß —µ«åªï° ‚¥¬‡©æ“–π°ªÉ“ π°∑’ËÀ“

¬“° À√◊Õ„°≈â Ÿ≠æ—π∏ÿå

°“√‡°Á∫µ—«Õ¬à“ß¢π °√–∑”‰¥â 2 «‘∏’ §◊Õ

°. ∂Õπ¢π (plucked feather) ÕÕ°¡“®“°

µ—« —µ«å‚¥¬µ√ß Taberlet ·≈– Bouvet (1991) ·π–π”

„Àâ„™â¢π∑’Ë‡æ‘ËßßÕ°¢÷Èπ„À¡à (¿“æ∑’Ë 5 °.) ‡æ√“–‡ªìπ

√–¬–∑’Ë¢π¬—ß¡’‡π◊ÈÕ‡¬◊ËÕ à«π mesoderm (‡´≈≈å¢Õß

pulp ®”π«π¡“°) ·≈–‡ âπ‡≈◊Õ¥ axial artery ·≈–

vein ¬◊Ëπ‡¢â“‰ª¿“¬„π calamus ®÷ß °—¥¥’‡Õπ‡Õ‰¥â

„πª√‘¡“≥¡“° ¢≥–∑’Ë‡¡◊ËÕ¢π‡®√‘≠‡µÁ¡∑’Ë·≈â«

(¿“æ∑’Ë 5 ¢.) ‡´≈≈å¢Õß pulp ®–µ“¬ ‡π◊ÈÕ‡¬◊ËÕ∂Ÿ°¥Ÿ¥

÷́¡·≈–‡ âπ‡≈◊Õ¥À¥¡“∑“ßª≈“¬¢Õß calamus ∑’Ë¡’

™àÕß‡ªî¥‡√’¬°«à“ inferior umbilicus ∑”„Àâ‡À≈◊Õ à«π

calamus ¡’≈—°…≥–‡ªìπ∑àÕ°≈«ß∑’Ë¡’°“√·∫àß°—Èπ‡ªìπ

ÀâÕß‡√’¬°«à“ pulp caps ·≈–¡’ dermal papilla ¢π“¥

‡≈Á°¬◊Ëπ‡¢â“‰ª„µâ∞“π¢Õß calamus ‡æ’¬ß‡≈Á°πâÕ¬

(Hodges, 1974) πÕ°®“°π’È Gillbert ·≈–§≥– (2004)

√“¬ß“π«à“°√¥π‘«§≈’Õ‘°∂Ÿ°∑”≈“¬√–À«à“ß

°√–∫«π°“√ keratinization ¢Õß¢π ®“°‡Àµÿº≈¥—ß

°≈à“«∑”„Àâ¢π·°à¡’®”π«π‡´≈≈å ”À√—∫„™â„π°“√

 °—¥¥’‡Õπ‡Õ≈¥≈ßÕ¬à“ß¡“° ¥—ßπ—Èπ ¢âÕ·π–π”

 ”À√—∫°“√∂Õπ¢π®“° —µ«åªï°‡æ◊ËÕ °—¥¥’‡Õπ‡Õ §◊Õ

‡≈◊Õ°¢π™π‘¥ contour ¢π“¥„À≠à∑’Ë¢÷Èπª°§≈ÿ¡Õ¬Ÿà

∫√‘‡«≥≈”µ—« ‚¥¬‡©æ“–∫√‘‡«≥Õ°·≈–∑âÕß ‚¥¬

‡≈◊Õ°‡°Á∫¢π∑’Ë‡æ‘Ëß¢÷Èπ„À¡à °àÕπ‡°Á∫§«√ «¡∂ÿß¡◊Õ

„™â·Õ≈°ÕŒÕ√å 70 ‡ªÕ√å‡´Áπµå‡™Á¥∑”§«“¡ –Õ“¥

∫√‘‡«≥º‘«Àπ—ß√Õ∫‚§π¢π∑’Ë®–∂Õπ  ·≈â«„™â

ª“°§’∫∑’Ë –Õ“¥§’∫‚§π¢π·≈–¥÷ßÕÕ°¡“µ√ß Ê

µ“¡·π«°“√ßÕ°¢Õß¢π (¿“æ∑’Ë  5 °.)  ‚¥¬√–«—ß

‰¡à„Àâ¡’°“√·µ°À—° ‡æ√“–°“√À—°¢Õß¢π·≈–‡À≈◊Õ

‡»…§â“ßÕ¬Ÿà°àÕ„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ·≈–¬—∫¬—Èß‰¡à„Àâ

¿“æ∑’Ë 5 · ¥ß≈—°…≥–¢π·≈–µ”·Àπàß¢Õß·À≈àß¥’‡Õπ‡Õ (°.) ¢πßÕ°„À¡à¡’ à«π¢Õß pulp ‡»…‡´≈≈å¢Õß

º‘«Àπ—ß ·≈–‡≈◊Õ¥Õ¬Ÿà¿“¬„π‡ âπ¢π (¢.) ¢π·°à™π‘¥ contour ¡’·À≈àß¥’‡Õπ‡Õ §◊Õ 1.  à«π basal

tip ¢Õß calamus ·≈– 2. blood clot ∫√‘‡«≥ superior umbilicus › ¥—¥·ª≈ß®“° Horrath et al.

(2005)

�. �.  

blood clot 

1.

2.

pulp 

mesenchymal pulp 

superior umbilicus  

inferior umbilicus 

pulp caps 
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¢π„À¡àßÕ°ÕÕ°¡“ πÕ°®“°π’È ‰¡à·π–π”„Àâ∂Õπ

¢πªï°·≈–¢πÀ“ß∑’Ë‡√’¬°«à“ flight feathers ¢π“¥

„À≠à ∑’Ë‡®√‘≠‡µÁ¡∑’Ë·≈â« ‡æ√“–¢π™π‘¥¥—ß°≈à“«¬÷¥

µ‘¥°—∫º‘«Àπ—ß·πàπ ∂Õπ„ÀâÀ≈ÿ¥ÕÕ°¬“° ·≈–

∑”„Àâ —µ«å‡®Á∫¡“° ™à«ß‡«≈“∑’Ë‡À¡“– ¡ ”À√—∫‡°Á∫

µ—«Õ¬à“ß¢πßÕ°„À¡àÕ¬Ÿà √–À«à“ß°“√º≈—¥¢π

(molting) ¢Õß —µ«åªï°´÷Ëß à«π„À≠à‡°‘¥¢÷ÈπÀ≈—ß®“°ƒ¥Ÿ

º ¡æ—π∏ÿå ∑—Èßπ’È Õ“®„™â°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√

ßÕ°¢Õß¢π„À¡à‡æ◊ËÕ°“√‡°Á∫µ—«Õ¬à“ß‰¥â ‚¥¬°“√

¥÷ß¢π‡°à“∑’Ë‡®√‘≠‡µÁ¡∑’Ë·≈â«ÕÕ° ·≈–√Õª√–¡“≥

11-14 «—π‡æ◊ËÕ„Àâ¢πº≈—¥„À¡àßÕ°ÕÕ°¡“ (Mingden

·≈– Stock, 1976) Õ¬à“ß‰√°Á¥’  «‘∏’∂Õπ¢π¬—ß∑”„Àâ

 —µ«å‡°‘¥§«“¡‡®Á∫Õ¬Ÿà ¥—ßπ—Èπ «‘∏’‡°Á∫¢π∑’ËÀ≈ÿ¥√à«ß

ÕÕ°¡“®“°µ—«·≈â«®÷ß∂◊Õ«à“‡ªìπ«‘∏’ non-invasive ∑’Ë

¥’∑’Ë ÿ¥

¢. ‡°Á∫¢π∑’ËÀ≈ÿ¥√à«ß (shed À√◊Õ moulted

feather) ÕÕ°¡“®“°µ—« —µ«å‡ªìπ«‘∏’∑’Ëπ‘¬¡„™â ”À√—∫

°“√»÷°…“¥’‡Õπ‡Õ¢Õß —µ«åªï°∑’ËÀ“¬“°À√◊Õ„°≈â

 Ÿ≠æ—π∏ÿå ‡æ√“–‡°Á∫‰¥âßà“¬·≈–‰¡à°àÕ„Àâ‡°‘¥§«“¡

‡®Á∫ª«¥ °“√‡°Á∫¢π∑’ËÀ≈ÿ¥√à«ßÕÕ°¡“ Õ“®‡°Á∫‰¥â

®“°√—ß æ◊Èπ¥‘π ·≈– ‘Ëß·«¥≈âÕ¡  ·µà°“√‡æ‘Ë¡ª√‘¡“≥

™‘Èπ¥’‡Õπ‡Õ¥â«¬‡∑§π‘§ PCR  à«π„À≠àª√– ∫§«“¡

 ”‡√Á®‡©æ“–‡¡◊ËÕ„™â‡æ‘Ë¡ª√‘¡“≥™‘Èπ¥’‡Õπ‡Õ¢Õß‰¡

‚µ§Õπ‡¥√’¬ (Morin et al., 1994; Srikwan and

Woodruff 1998, Petersen et al., 2003) ¢≥–∑’Ë°“√

‡æ‘Ë¡ª√‘¡“≥™‘Èπ¥’‡Õπ‡Õ®“°π‘«‡§≈’¬  (Segelbacher

2002) ‰¡àª√– ∫§«“¡ ”‡√Á®‡∑à“∑’Ë§«√ Horvath ·≈–

§≥– (2005) √“¬ß“π«à“°“√‡æ‘Ë¡ª√‘¡“≥™‘Èπ¥’‡Õπ‡Õ

®“°‰¡‚µ§Õπ‡¥√’¬ª√– ∫§«“¡ ”‡√Á®¡“°°«à“

°“√‡æ‘Ë¡ª√‘¡“≥™‘Èπ¥’‡Õπ‡Õ®“°π‘«‡§≈’¬  ·≈–¥’‡Õπ

‡Õ∑’Ë °—¥‰¥â®“°‚§π¢Õß¢π∑’ËÀ≈ÿ¥√à«ßπ—Èπ¡’ª√‘¡“≥

®”°—¥·≈–¥âÕ¬§ÿ≥¿“æ ∑—Èßπ’È Taberlet ·≈– Bouvet

(1991) √“¬ß“π«à“¢πÀπ÷Ëß‡ âπ∑’Ë¡’ rachis ¢π“¥‰¡à‡°‘π

0.2 ¡‘≈≈‘‡¡µ√ Õ“®¡’ pulp cells ®”π«πª√–¡“≥

200-300 ‡´≈≈å  ‡´≈≈åÀπ÷Ëß¡’ “¬¥’‡Õπ‡Õ®“°

π‘«‡§≈’¬ ‡æ’¬ß 2 ™ÿ¥ ®÷ßª√–¡“≥‰¥â«à“¡’¥’‡Õπ‡Õ

®“°π‘«‡§≈’¬ ∑—ÈßÀ¡¥ 400-600 ™ÿ¥ ¢≥–∑’Ë‡´≈≈å

®”π«π¥—ß°≈à“«¡’¥’‡Õπ‡Õ®“°‰¡‚µ§Õπ‡¥√’¬

®”π«π 105-106 ‡ âπ ·≈–¡“°°«à“¥’‡Õπ‡Õ®“°

π‘«‡§≈’¬ À≈“¬À¡◊Ëπ‡∑à“ ¥â«¬‡Àµÿπ’È °“√‡æ‘Ë¡

ª√‘¡“≥¥’‡Õπ‡Õ¥â«¬‡∑§π‘§ PCR ®“°¥’‡Õπ‡Õ¢Õß

‰¡‚µ§Õπ‡¥√’¬®÷ß‡°‘¥¢÷Èπ‰¥âßà“¬°«à“¥’‡Õπ‡Õ®“°

π‘«‡§≈’¬  πÕ°®“°π’È Horvath ·≈–§≥– (2005)

· ¥ß„Àâ‡ÀÁπ«à“πÕ°®“°‚§π¢π·≈â« ∫√‘‡«≥

superior umbilicus ¢Õß°â“π¢π∑’ËÀ≈ÿ¥√à«ß¬—ß¡’≈‘Ë¡

‡≈◊Õ¥§â“ßÕ¬Ÿà (¿“æ∑’Ë  5 ¢.) ´÷Ëß‡ªìπ à«π∑’Ë‡À≈◊ÕÕ¬Ÿà

À≈—ß®“°À≈Õ¥‡≈◊Õ¥ axial artery  ≈“¬‰ª·≈–

√“¬ß“π«à“¥’‡Õπ‡Õ∑’Ë °—¥‰¥â®“°∫√‘‡«≥ superior

umbilicus ∑’Ë¡’≈‘Ë¡‡≈◊Õ¥ ¡’ª√‘¡“≥·≈–§ÿ≥¿“æ¥’°«à“

¥’‡Õπ‡Õ∑’Ë °—¥‰¥â®“°‚§π¢π ¥—ßπ—Èπ °“√‡°Á∫

µ—«Õ¬à“ß¢π∑’ËÀ≈ÿ¥√à«ßÕÕ°¡“ §«√æ‘®“√≥“‡≈◊Õ°¢π

∑’Ë¡’¢π“¥„À≠à·≈–¡’≈‘Ë¡‡≈◊Õ¥§â“ßÕ¬Ÿà‡æ◊ËÕ„Àâ‰¥â

®”π«π‡π◊ÈÕ‡¬◊ËÕ∑’ËæÕ‡æ’¬ß ”À√—∫°“√ °—¥¥’‡Õπ‡Õ

·≈–∑”°“√µ—¥‡°Á∫¢π¡“∑—Èß à«π basal tip ·≈– à«π

blood clot ¥â«¬ (Horrath et al., 2005)

¥—ßπ—Èπ ®÷ß§«√‡≈◊Õ°‡°Á∫¢π∑’Ë¡’≈—°…≥–‡ªìπ

¢π„À¡à ¢π“¥„À≠à ·≈–¡’≈‘Ë¡‡≈◊Õ¥§â“ßÕ¬Ÿà„π

superior umbilicus ·µà∂â“À“°‰¡à “¡“√∂‡°Á∫¢π

≈—°…≥–¥—ß°≈à“«‰¥â §«√‡°Á∫·≈–„™â¢πÀ≈“¬‡ âπ

„π°“√ °—¥¥’‡Õπ‡Õ‡æ◊ËÕ„Àâ‰¥âª√‘¡“≥¥’‡Õπ‡Õ¡“°

æÕ‡æ’¬ßµàÕ°“√‡æ‘Ë¡ª√‘¡“≥¥â«¬‡∑§π‘§ PCR µàÕ‰ª

°“√‡°Á∫§«√ «¡∂ÿß¡◊Õ·≈–„™âª“°§’∫∑’Ë –Õ“¥§’∫

¢π„ à∂ÿßÀ√◊ÕÀ≈Õ¥æ≈“ µ‘°∑’Ë –Õ“¥ ·≈â«‡°Á∫‰«â

„π∑’Ë¡◊¥·≈–·Àâß À√◊Õµ—¥‡°Á∫‡©æ“– à«π‚§π¢π¬“«

∂÷ß∫√‘‡«≥∑’Ë¡’≈‘Ë¡‡≈◊Õ¥·≈â«·™à„π·Õ≈°ÕŒÕ√å 70

‡ªÕ√å‡´Áπµå (¢π∑’Ë‡°Á∫‰«â„π·Õ≈°ÕŒÕ√å§«√≈â“ß¥â«¬
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1x PBS °àÕπ„™â °—¥¥’‡Õπ‡Õ) ´÷ËßÕ“®‡°Á∫‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß À√◊ÕÕÿ≥À¿Ÿ¡‘ 4° Õß»“‡´πµ‘‡°√∑ ·µà

À“°µâÕß°“√‡°Á∫‡ªìπ√–¬–‡«≈“π“π§«√‡°Á∫∑’Ë

Õÿ≥À¿Ÿ¡‘ -20 ∂÷ß -80° Õß»“‡´πµ‘‡°√∑ Õ¬à“ß‰√°Áµ“¡

√“¬ß“πÀ≈“¬©∫—∫ (Leeton and Christidis, 1993;

Sefc et al., 2003) · ¥ß§«“¡ ”‡√Á®¢Õß°“√‡æ‘Ë¡

®”π«π™‘Èπ¥’‡Õπ‡Õ∑’Ë °—¥‰¥â®“°¢π¢Õß´“°π°Õ“¬ÿ

30-120 ªï®“°æ‘æ‘∏¿—≥±å ®÷ß‡ªìπ‰ª‰¥â«à“§ÿ≥¿“æ

¢Õß¥’‡Õπ‡ÕÕ“®§ßÕ¬Ÿà‰¥â‡ªìπ‡«≈“π“πÀ≈“¬ªï„π

¢π∑’Ë‡°Á∫√—°…“‰«â„π ¿“æ·Àâß ‚¥¬‰¡àµâÕß·™à‡¬Áπ

‡Õ° “√Õâ“ßÕ‘ß

 ÿ√‘π∑√å ªî¬–‚™§≥“°ÿ≈. 2545. ®’ ‚π¡·≈–

‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ: ªØ‘∫—µ‘°“√Õ“√å‡Õæ’¥’

·≈–‡Õ‡Õø·Õ≈æ’. °√ÿß‡∑æœ:  ”π—°æ‘¡æå
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§”·π–π” ”À√—∫ºŸâ‡¢’¬π

«“√ “√ —µ«·æ∑¬å (Kasetsart Veterinarians) ‡ªìπ«“ “√∑“ß«‘™“°“√¢Õß§≥–

 —µ«·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å °”Àπ¥ÕÕ°∑ÿ° 4 ‡¥◊Õπ §◊Õ ‡¡…“¬π  ‘ßÀ“§¡ ·≈–

∏—π«“§¡ ®—¥∑”¢÷Èπ‡æ◊ËÕ‡ªìπ°“√‡º¬·æ√àº≈ß“π∑“ß«‘™“°“√·≈–º≈ß“π«‘®—¬∑“ß°â“π —µ«·æ∑¬å ·≈– “¢“

«‘™“∑’Ë‡°’Ë¬«¢âÕß ‡√◊ËÕß∑’Ë ®–æ‘®“√≥“≈ßæ‘¡æå„π«“√ “√ —µ«·æ∑¬å ®–µâÕß‰¡à‡ªìπ‡√◊ËÕß∑’Ë°”≈—ßÕ¬Ÿà√–À«à“ß

°“√æ‘®“√≥“¢Õß«“√ “√Õ◊Ëπ À√◊Õ‰¡à‡§¬≈ßæ‘¡æå„π«“√ “√Õ◊Ëπ ¬°‡«âπµ’æ‘¡æå„π≈—°…≥–∫∑§—¥¬àÕ„π°“√

ª√–™ÿ¡«‘™“°“√ ‡√◊ËÕß∑’Ë àß¡“®–‰¥â√—∫°“√µ√«®‚¥¬§≥–°Õß∫√√≥“∏‘°“√ À√◊Õ §≥–°√√¡°“√ºŸâ∑√ß§ÿ≥

«ÿ≤‘ ´÷Ëß∫√√≥“∏‘°“√æ‘®“√≥“·≈–¡Õ∫À¡“¬„Àâ¥”‡π‘π°“√µ√«®·°â‰¢  ”À√—∫‡√◊ËÕß∑’Ëµ√«®√—∫·≈â« ®–≈ß

µ’æ‘¡æåµ“¡≈”¥—∫°àÕπÀ≈—ß¢Õß«—π∑’Ë‰¥â√—∫°“√µ√«®√—∫§√—Èß ÿ¥∑â“¬

≈—°…≥–¢Õß‡√◊ËÕß

‡√◊ËÕß∑’Ë®– àß¡“‡æ◊ËÕæ‘®“√≥“®–µâÕß‡ªìπ‡√◊ËÕß∑“ß«‘™“°“√∑“ß “¢“ —µ«·æ∑¬å·≈– “¢“∑’Ë‡°’Ë¬«¢âÕß

´÷ËßÕ“®®–‡ªìπ ß“π§âπ§«â“«‘®—¬ √“¬ß“π∑“ß§≈‘π‘° ∫∑§«“¡∑“ß«‘™“°“√ À√◊Õ ®¥À¡“¬∂÷ß∫√√≥“∏‘°“√

°“√ àß‡√◊ËÕß

‡√◊ËÕß∑’Ë àß¡“‡æ◊ËÕæ‘®“√≥“µ’æ‘¡æå µâÕßª√–°Õ∫¥â«¬µâπ©∫—∫®”π«π 3 ™ÿ¥´÷Ëßæ‘¡æå∫π°√–¥“… 8.5 ×

11 π‘È« (A4) æ‘¡æåÀπâ“‡¥’¬« ‚¥¬√–¬–√–À«à“ß∫√√∑—¥‡ªìπ·∫∫ double spaces √«¡∑—Èß„Àâ„ à‡≈¢Àπâ“∑’Ë

¡ÿ¡≈à“ß¥â“π¢«“¡◊Õ¢Õß°√–¥“… ‡«âπ™àÕß«à“ß¢«“¡◊Õ ´â“¬¡◊Õ ∫π≈à“ß¢Õß°√–¥“… Õ¬à“ß≈– 3 ‡´πµ‘‡¡µ√

 àß‡√◊ËÕß¡“∑’Ë

∫√√≥“∏‘°“√«“√ “√ —µ«·æ∑¬å

§≥– —µ«·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å «‘∑¬“‡¢µ∫“ß‡¢π

‡¢µ®µÿ®—°√ °√ÿß‡∑æœ 10900

( à«π°“√ àß·ºàπ¥‘ ‡°Áµ (diskette) ®– àß‡¡◊ËÕ·°â‰¢µâπ©∫—∫‡ªìπ∑’Ë‡√’¬∫√âÕ¬æ√âÕ¡ àß‚√ßæ‘¡æå)

°“√‡µ√’¬¡µâπ©∫—∫

1. µâπ©∫—∫®–‡ªìπ¿“…“‰∑¬À√◊Õ¿“…“Õ—ß°ƒ…°Á‰¥â ∂â“‡ªìπ¿“…“‰∑¬®–µâÕß¡’∫∑§—¥¬àÕ (abstract)

‡ªìπ¿“…“Õ—ß°ƒ… À√◊Õ∂â“‡ªìπ¿“…“Õ—ß°ƒ…®–µâÕß¡’∫∑§—¥¬àÕ‡ªìπ¿“…“‰∑¬ ®”π«πÀπâ“∑’Ë®–æ‘¡æå‰¡à

§«√‡°‘π 10 Àπâ“µ’æ‘¡æå √«¡√Ÿª¿“æ·≈–·ºπ¿Ÿ¡‘

2. ™◊ËÕ‡√◊ËÕß ∫Õ°∑—Èß¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… §«√°–∑—¥√—¥·≈–µ√ß°—∫‡π◊ÈÕ‡√◊ËÕß ™◊ËÕ‡√◊ËÕß¿“…“

Õ—ß°ƒ…„Àâæ‘¡æå¥â«¬µ—«æ‘¡æå„À≠à ™◊ËÕºŸâ‡¢’¬π „™â¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… ∫Õ°™◊ËÕ‡µÁ¡·≈– ∂“π∑’Ë∑”ß“π
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‚¥¬√–∫ÿ®—ßÀ«—¥·≈–√À— ‰ª√…≥’¬å¥â«¬µ—«Õ¬à“ß°“√‡¢’¬π™◊ËÕ‡√◊ËÕß·≈–™◊ËÕºŸâ‡¢’¬π

æ“√“∑Ÿ‡∫Õ√å§Ÿ‚≈´’  :

I. °“√»÷°…“∑“ß´’√—Ë¡-√–∫“¥«‘∑¬“¢Õß‚√§æ“√“∑Ÿ‡∫Õ√å§Ÿ‚≈´’ „π‚§π¡

¡π¬“ ‡Õ°∑—µ√å  ¬Õ¥¬» ¡’æ◊™πå  ¥‘≈° ‡° √ ¡∫—µ‘  ™‘µ »‘√‘«√√≥å  ®µÿæ√  ¡‘µ“ππ∑å

 ∂“∫—π ÿ¢¿“æ —µ«å·≈–º≈‘µ¿—≥±å —µ«å·Ààß™“µ‘ °Õß«‘™“°“√ °√¡ª»ÿ —µ«å

‡°…µ√°≈“ß∫“ß‡¢π °√ÿß‡∑æœ 10900

PARATUBERCULOSIS :

I. SERO-EPIDEMIOLOGICAL STUDIES OF PARATUBERCULOSIS

IN DAIRY CATTLE

Monya Ekgatat, Yodyot Meephues, Dilok Gesornsombat, Chit Sirivan,

and Jatuporn Smitanon

Notional Animal Health and Production Institute,

Veterinary Research Division,Department of Livestock Developmant,

Bangkhen,Bangkok 10900

3. ∫∑§—¥¬àÕ (ABSTRACT) „Àâ‡¢’¬ππ”Àπâ“µ—«‡√◊ËÕß‡ªìπ°“√ √ÿª “√– ”§—≠¢Õß‡√◊ËÕß ‚¥¬‡©æ“–

«—µ∂ÿª√– ß§å «‘∏’°“√∑¥≈Õß º≈°“√∑¥≈Õß ·≈– ∫∑ √ÿª ‰¡â§«√‡°‘π 200§” (3% ¢Õßµ—«‡√◊ËÕß) ·≈–„Àâ

√–∫ÿ§” ”§—≠ (Key words) ∑â“¬∫∑§—¥¬àÕ ®”π«π‰¡à‡°‘π 5 §”

4. ‡π◊ÈÕÀ“ (TEXT) §«√ª√–°Õ∫¥â«¬À—«¢âÕµ“¡≈”¥—∫ ¥—ßπ’È

4.1 §”π” (INTRODUCTION) ‡æ◊ËÕÕ∏‘∫“¬∂÷ßªí≠À“·≈–∫àß™’È∂÷ß«—µ∂ÿª√– ß§å∑’Ë™—¥‡®π ·≈–

√«∫√«¡°“√µ√«®‡Õ° “√Õâ“ßÕ‘ß∑’Ë‡°’Ë¬«¢âÕß (related references) °“√Õâ“ßÕ‘ß‡Õ° “√„Àâ„™â√–∫∫™◊ËÕ·≈–ªï

(name and year system) ‡™àπ æ’√–»—°¥‘Ï (2536)  ÿæ®πå ·≈–§≥– (2536) À√◊Õ (®‘πµπ“ ·≈–Õ“√’¬å, 2530)

„π°√≥’ ¿“…“Õ—ß°ƒ… À√◊Õ¿“…“Õ◊Ëπ∑’Ë‡¢’¬π¥â«¬¿“…“Õ—ß°ƒ…„Àâ„™â™◊ËÕ °ÿ≈·≈â«µ“¡¥â«¬ §». ‡™àπ Backman

(1984),Yoneyama et al.(1990) À√◊Õ (Cochran and Cox, 1968) ‡ªìπµâπ

4.2 Õÿª°√≥å·≈–«‘∏’°“√ (MATERIALS AND METHODS) §«√ª√–°Õ∫¥â«¬

4.2.1 §”Õ∏‘∫“¬‡°’Ë¬«°—∫Õÿª°√≥åÀ√◊Õ ™π‘¥ —µ«å∑’Ë„™â„π°“√∑¥≈ÕßÕ¬à“ß™—¥‡®π

4.2.2 §”Õ∏‘∫“¬∂÷ß«‘∏’°“√∑¥≈Õß Õ¬à“ß‡À¡“– ¡ ‡æ◊ËÕ‡ªìπ·π«∑“ß„Àâπ—°«‘®—¬∑à“πÕ◊Ëπ

‰¥â∑”°“√»÷°…“µàÕ‰¥â  ·µà‰¡à®”‡ªìπµâÕßÕ∏‘∫“¬«‘∏’°“√∑’Ë∂◊Õ«à“‡ªìπ·∫∫©∫—∫  ´÷Ëß‡ªìπ∑’Ë‡¢â“„®°—π¥’‚¥¬

∑—Ë«‰ªÕ¬Ÿà·≈â« ·µà„ÀâÕâ“ß∂÷ß«‘∏’°“√π—Èπ Ê ‚¥¬Õ“»—¬°“√Õâ“ßÕ‘ß ‡Õ° “√

4.2.3 §”Õ∏‘∫“¬∂÷ß«‘∏’°“√∑¥ Õ∫∑“ß ∂‘µ‘∑’Ëπ”¡“„™â„π°“√»÷°…“ √«¡∑—Èß∫Õ°™π‘¥
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¢Õß‚ª√·°√¡§Õ¡æ‘«‡µÕ√å (computer software) ∑’Ë„™â„π°“√∑¥ Õ∫∑“ß ∂‘µ‘

4.3 º≈ (RESULTS) ‡ªìπ°“√‡ πÕº≈°“√∑¥≈Õß ‰¡à§«√Õ∏‘∫“¬°“√∑¥≈Õß ‰¡à§«√Õ∏‘∫“¬

‡°‘π§«“¡®”‡ªìπ º≈°“√∑¥≈Õß§«√‡ πÕµ“¡≈”¥—∫∑’Ë‡À¡“– ¡„π≈—°…≥–¢Õß°“√∫√√¬“¬‡π◊ÈÕÀ“ µ“√“ß

·≈–√Ÿª¿“æ ‚¥¬‡πâπ·≈–√«∫√«¡‡©æ“–º≈°“√∑¥≈Õß∑’Ë ”§—≠

4.3.1 Àπà«¬«—¥¿“…“‰∑¬„Àâ„™â§”¬àÕ∑—ÈßÀ¡¥

4.3.2 „Àâ„™â‡§√◊ËÕßÀ¡“¬∑’Ë‡ªìπ “°≈π‘¬¡ ‡™àπ 0C ·∑π Õß»“‡´≈‡´’¬  ·≈– % ·∑π

‡ªÕ√å‡´Áπµå ‡ªìπµâπ‰ª

4.4 «‘®“√≥å (DISCUSSION) ‡ªìπ°“√«‘®“√≥å°“√∑¥≈Õß„π¥â“π∑’Ë ”§—≠‰¡à§«√‡ πÕ¢âÕ¡Ÿ≈∑’Ë

°≈à“«‰ª·≈â«„π∑—Èß„π à«π¢Õß∫∑π” Õÿª°√≥å·≈–«‘∏’°“√ ·≈–º≈°“√∑¥≈Õß °“√«‘®“√≥å¡’®ÿ¥ª√– ß§å

¥—ßπ’È

4.4.1 ‡æ◊ËÕ„ÀâºŸâÕà“π‡ÀÁπ§≈âÕ¬∂÷ßÀ≈—°°“√∑’Ë· ¥ßÕÕ°¡“®“°°“√∑¥≈Õß

4.4.2 ‡æ◊ËÕ π—∫ πÿπÀ√◊Õ§—¥§â“π¥â“π∑ƒ…Ø’∑’Ë¡’ºŸâ‡ πÕ¡“°àÕπ

4.4.3 ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈°“√∑¥≈Õß ·≈–°“√µ’§«“¡À¡“¬¢ÕßºŸâÕ◊Ëπ

4.4.4  √ÿª “√– ”§—≠ ·≈–ª√–®—°…åæ¬“π¢Õßº≈°“√∑¥≈Õß §«√æ¬“¬“¡‡πâπ∂÷ß

ªí≠À“¢âÕ‚µâ·¬âß„π “√– ”§—≠¢Õß‡√◊ËÕß∑’Ë°”≈—ß°≈à“«∂÷ß µ≈Õ¥®π¢âÕ‡ πÕ·π–‡æàÕ°“√«‘®—¬„πÕπ“§µ

·≈–≈Ÿà∑“ß∑’Ë®–π”º≈°“√∑¥≈Õß‰ª„™â„πÕπ“§µ

4.5 §”¢Õ∫§ÿ≥ (ACKNOWLEDGMENTS) Õ“®¡’À√◊Õ‰¡à°Á‰¥â ‡ªìπ°“√· ¥ß§«“¡¢Õ∫§ÿ≥·°à

ºŸâ∑’Ë™à«¬‡À≈◊Õ„Àâß“π«‘®—¬ ”‡√Á®¥â«¬¥’ ·µà¡‘‰¥â‡ªìπºŸâ√à«¡ß“π

4.6 ‡Õ° “√Õâ“ßÕ‘ß (REFERENCES)

4.6.1 °“√‡√’¬ß≈”¥—∫‡Õ° “√‰¡àµâÕß¡’‡≈¢∑’Ë°”°—∫ „Àâ‡√’¬ß≈”¥—∫™◊ËÕºŸâ·µàßÀ√◊ÕºŸâ√“¬ß“π

µ“¡µ—«Õ—°…√‡√‘Ë¡¥â«¬‡Õ° “√¿“…“‰∑¬°àÕπ ·≈â«µàÕ¥â«¬‡Õ° “√¿“…“µà“ßª√–‡∑» ‡Õ° “√Õâ“ßÕ‘ß

À≈“¬‡√◊ËÕß∑’Ë¡’ºŸâ·µàßºŸâ‡¥’¬« À√◊Õ™ÿ¥‡¥’¬«°—π „Àâ‡√’¬ßµ“¡≈”¥—∫ªï¢Õß‡Õ° “√ ∂â“¡’‡Õ° “√Õâ“ßÕ‘ßÀ≈“¬

‡√◊ËÕß‚¥¬ºŸâ·µàß§π‡¥’¬«°—π À√◊Õ™ÿ¥‡¥’¬«°—π¿“¬„πªï‡¥’¬«°—π „Àâ„ àÕ—°…√ ° ¢ „π‡Õ° “√¿“…“‰∑¬ ·≈–

a, b „π‡Õ° “√¿“…“µà“ßª√–‡∑»‰«âÀ≈—ßªï¢Õß‡Õ° “√

4.6.2 °“√‡¢’¬π™◊ËÕºŸâ‡¢’¬π °√≥’‡Õ° “√¿“…“‰∑¬„Àâ„™â™◊ËÕ‡µÁ¡ ‚¥¬„™â™◊ËÕµ—«π”Àπâ“

µ“¡¥â«¬™◊ËÕ °ÿ≈ „π°√≥’∑’ËºŸâ·µàß‰¡à‰¥â‡¢’¬π™◊ËÕ‡µÁ¡ À√◊Õ‰¡àÕ“®À“™◊ËÕ‡µÁ¡¢ÕßºŸâ·µàßÕπÿ‚≈¡„Àâ„™â™◊ËÕ¬àÕ‰¥â

°√≥’‡Õ° “√¿“…“µà“ßª√–‡∑»„Àâ‡Õ“™◊ËÕ °ÿ≈¢÷Èπ°àÕπ  µ“¡¥â«¬™◊ËÕÕ◊Ëπ Ê  ”À√—∫™◊ËÕ °ÿ≈„Àâ‡¢’¬π‡µÁ¡

 à«π™◊ËÕÕ◊Ëπ Ê „Àâ‡¢’¬π‡©æ“–Õ—°…√µ—«·√° ¬°‡«âπ°√≥’∑’Ë®”‡ªìπµâÕß‡¢’¬π‡µÁ¡ ‡™àπ Van, de, der, von ‡ªìπµâπ

4.6.3 À≈—°‡°≥±å∑’Ë ”§—≠¢Õß°“√‡¢’¬π√“¬™◊ËÕ‡° “√Õâ“ßÕ‘ß¡’¥—ßπ’È

(1) ™◊ËÕ‡¡◊Õß ™◊ËÕ√—∞ ·≈–™◊ËÕª√–‡∑» „Àâ‡¢’¬π‡µÁ¡

(2) °“√Õâ“ßÕ‘ßÀ¡“¬‡≈¢Àπâ“¢Õß«“√ “√¿“…“µà“ßª√–‡∑» ∂â“Õâ“ß‡æ’¬ß 1 Àπâ“ „™â p.

Àπâ“µ—«‡≈¢∂â“Õâ“ßÀ≈“¬Àπâ“„™â pp. Àπâ“µ—«‡≈¢  ”À√—∫«“√ “√¿“…“‰∑¬„Àâ„™â π. Àπâ“µ—«‡≈¢ ∑—Èß°√≥’
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Õâ“ßÀπâ“‡¥’¬« ·≈–À≈“¬Àπâ“

(3) ™◊ËÕ«‘∑¬“»“ µ√å¢Õß ‘Ëß¡’™’«‘µ „Àâ„™âµ—«‡Õ¬À√◊Õ¢’¥‡ âπ„µâ

(4) §”«à“ in vitro, I vivo À√◊Õ§”Õ◊Ëπ∑’Ë§≈â“¬°—π „Àâ„™âµ—«‡ÕπÀ√◊Õ¢’¥‡ âπ„µâ

(5) ‡Õ° “√∑’Ë¡‘„™à«“√ “√ µâÕß∫Õ°®”π«πÀπâ“¥â«¬ ‚¥¬„™â p. À≈—ßµ—«‡≈¢· ¥ß

®”π«πÀπâ“ ·≈–„Àâ„™â π. À≈—ßµ—«‡≈¢ ”À√—∫‡Õ° “√¿“…“‰∑¬

(6) ™◊ËÕ Journal µâÕß‡¢’¬π¥â«¬§”¬àÕ ¬°‡«âπ™◊ËÕ∑’Ë¬àÕ‰¡à‰¥â

(7) ™◊ËÕ‡√◊ËÕß¿“…“Õ—ß°ƒ…∑’Ë‡Õ° “√π—ÈπÕâ“ß∂÷ßÕ’°∑Õ¥Àπ÷Ëß ∑ÿ°§”®–µâÕß¢÷Èπµâπ¥â«¬µ—«

æ‘¡æå„À≠à (capital leter) ¬°‡«âπ§”∑’Ë‡ªìπ§”π”Àπâ“π“¡ (article) §” —π∏“π (conjunction) ·≈–§”∫ÿ√æ∫∑

(preposition) „π∫“ß°√≥’ ‡™àπ ™◊ËÕ species ´÷Ëß¢÷Èπµâπ¥â«¬µ—«æ‘¡æå‡≈Á°Õ¬Ÿà·≈â«„Àâ¢÷Èπµâπ¥â«¬µ—«æ‘¡æå‡≈Á°

·µàÀ“°§”‡À≈à“π’È‡ªìπ§”·√°¢Õß™◊ËÕ‡√◊ËÕß„Àâ¢÷Èπµâπ¥â«¬µ—«æ‘¡æå„À≠à  à«π‡Õ° “√∑’ËºŸâ‡¢’¬πÕâ“ß∂÷ß À“°

¡‘„™àÀπ—ß ◊Õµ”√“„Àâæ‘¡æå‡™àπ‡¥’¬«°—∫‡√◊ËÕß„π«“√ “√

(8) ™◊ËÕ conference „Àâ‡¢’¬π‡µÁ¡

4.6.4 µ—«Õ¬à“ß°“√‡¢’¬π√“¬™◊ËÕ‡Õ° “√Õâ“ßÕ‘ß

®‘πµπ“ Õÿª¥‘  °ÿ≈ ·≈– Õ“√’¬å «√—≠≠«—≤°å. 2530. ª√‘¡“≥°√¥‰¢¡—π„π∂—Ë«≈‘ ß∫“ßæ—π∏ÿå

¢Õß‰∑¬. π. 657-660. „π√“¬ß“π°“√ —¡¡π“‡√◊ËÕßß“π«‘®—¬∂—Ë«≈‘ ß§√—Èß∑’Ë 6, 18-20

¡’π“§¡ 2530 ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  ß¢≈“ ·≈–«πÕÿ∑¬“π·Ààß™“µ‘

∑–‡≈∫—π  µŸ≈.

∑‘¡ æ√√≥»‘√‘. 2518. °“√»÷°…“‡∫◊ÈÕµâπ‡°’Ë¬«°—∫§«“¬‰∑¬. Õâ“ß‚¥¬ ®√—≠ ®—π∑≈—°¢≥“.

§«“¬„π√–∫∫‰√àπ“‰∑¬. ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å, °√ÿß‡∑æœ 171 π.

ª√’¬æ—π∏ÿå Õÿ¥¡ª√–‡ √‘∞, °‘®®“ Õÿ‰√√ß§å, ∏«—™™—¬ »—°¥‘Ï¿ŸàÕ√à“¡ ·≈–«√«‘∑¬å «—™™«—≈§ÿ. 2538

°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√º≈‘µ„πø“√å¡ ÿ°√ 30 ·Ààß: I.  ¿“π¿“æ„π°“√º≈‘µ.

«. ‡°…µ√»“ µ√å («‘∑¬.). 28: 413-421.

Cochran, W.G.and G.M. Cox. 1968. Experimental Desings. 2nd ed., John Wiley and Sons,

Inc., New York. 611p

Johnston, L.J. 1989. Influence of energy and protein intake during lactation on sow

performance, p. 97-106. In Proc. Of Minnesota Swine Herd Health Programming

Conference. St. Paul. Minnesota

Nelssen, J.L., A.J. Lewis and E.R. Peo Jr. 1985. Effect of dietary energy intake during

lactation on performance of primiparous sows. J. Anim. Sci. 61: 1164-1171.

Reiemeyer,R. nd J.E.Henton. 1987. Observations on equine strongyle control in southern

temperate USA. Equine Vet. J. 19: 505-508

5. ¿“æª√–°Õ∫ (FIGURES) µâÕß¡’‡π◊ÈÕÀ“ “√–·≈–§”Õ∏‘∫“¬∑’Ë‡¢â“„®·≈–™—¥‡®π ·≈–„Àâ„™â¿“æ
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ª√–°Õ∫‡∑à“µ“¡§«“¡‡À¡“– ¡¢Õßº≈°“√∑¥≈Õß

5.1 ¿“æ∑’Ë∂Ÿ° √â“ß‚¥¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ¢π“¥µ—«Õ—°…√  —≠≈—°…≥åµà“ß Ê §«√¡’

¡“µ√∞“π∑’Ë‡À¡“– ¡Õà“πßà“¬ ‡ âπ‚§√ß√à“ßµà“ß Ê §«√¡’§«“¡‡¢â¡¢âπ∑’Ë‡æ’¬ßæÕ

5.2 ¿“æ∂à“¬§«√‡ªìπ¿“æ¢“« › ¥” À“°‡ªìπ¿“æ ’ºŸâ àß‡√◊ËÕß®–‡ªìπºŸâ‡ ’¬§à“„™â®à“¬„π

°“√æ‘¡æå ¢π“¥¢Õß¿“æ∂à“¬Õ¬à“ßµË”§«√‡ªìπ¢π“¥‚ª °“√å¥ (3.5 × 5 π‘È«) À√◊Õ‡∑à“µ—«®√‘ß∑’Ë®–ª√“°Ø„π

Àπ—ß ◊Õº‘«¡—π‡√’¬∫ ‡¢’¬π§”Õ∏‘∫“¬·¬°‰«âµà“ßÀ“° Õ¬à“‡¢’¬π≈ß∫π√Ÿª Õ¬à“Àπ’∫¥â«¬§≈‘ª À√◊Õ°≈—¥

¥â«¬‡¢Á¡À¡ÿ¥

5.3 ¿“æ‡¢’¬π ‡¢’¬π¥â«¬À¡÷°¥”∫π°√–¥“…Õ“√åµÀπ“æÕ ¡§«√ µ—«Àπ—ß ◊Õ‡¢’¬π¥â«¬ lettering

guide

6. µ“√“ß (TABLES) µâÕß¡’‡π◊ÈÕÀ“·≈–§”Õ∏‘∫“¬∑’Ë‡¢â“„®·≈–™—¥‡®π ∂â“‡ªìπ‰ª‰¥â µ“√“ß§«√¡’

°“√®—¥«“ßµ“¡¢«“ß¢Õß°√–¥“… ·≈–„Àâ„™â‡©æ“–‡ âπµ“¡·π«πÕπ (horizontal line) ‡∑à“∑’Ë®”‡ªìπ Àâ“¡

„™â‡ âπµ“¡·π«¥‘Ëß (vertical line)

6.1 §”«à“À¡“¬‡Àµÿ „Àâ„™â§”«à“ note

6.2 §”Õ∏‘∫“¬‡æ‘Ë¡‡µ‘¡§«“¡À¡“¬ à«π„¥ à«πÀπ÷Ëß¢Õßµ“√“ß„Àâ„™â°“√æ‘¡æå¥â«¬µ—«‡≈¢·∫∫

µ—«¬° (superscript)

6.3 Àπà«¬µà“ß Ê „π¿“…“‰∑¬„Àâ„™â§”¬àÕ∑—ÈßÀ¡¥ ‡™àπ ¡°./≈ °¡./™¡. ‰¡à„™â√–∫∫¬°°”≈—ß

¬°‡«âπ„π√“¬¢Õß “¢“«‘™“‡©æ“–∑’Ë®”‡ªìπ‡∑à“π—Èπ

°“√‡¢’¬π∫∑§«“¡ª√–‡¿∑ √“¬ß“π —µ«åªÉ«¬ (Case report) ·≈– short communication

°“√‡¢’¬π„Àâ„™â·∫∫Õ¬à“ßµ“¡·∫∫°“√‡¢’¬π∫∑§«“¡‡√◊ËÕß‡µÁ¡ ́ ÷Ëß§«√∑’Ë®–¡’∫∑§—¥¬àÕ (Abstract) ∑’Ë

¡’§«“¡¬“«‰¡à‡°‘π 150 §” ‚¥¬·∫àßÀ—«¢âÕ à«πµà“ß Ê ‡ªìπ∫∑§—¥¬àÕ °‘µµ‘°√√¡ª√–°“» ·≈–Àπ—ß ◊Õ

Õâ“ßÕ‘ß§«√®–‡√‘Ë¡µâπ¥â«¬ª√–«—µ‘ ·≈–Õ“°“√∑“ß§≈‘π‘° µ“¡¥â«¬°“√æ√√≥π“∂÷ß°“√µ√«®√à“ß°“¬µ“¡

≈”¥—∫‡«≈“À√◊Õ¢—ÈπµÕπ∑’Ë®”‡ªìπ  ·≈–®∫≈ß¥â«¬°“√«‘®“√≥åÕ¬à“ß°√–™—∫  ®”π«πÀπâ“∑’Ë®–µ’æ‘¡æå‰¡à§«√

‡°‘π 4 Àπâ“µ’æ‘¡æå ‰¡à®”‡ªìπ∑’Ë®–µâÕß·∫àß‡ªìπÀ—«¢âÕ à«πµà“ß Ê ‡™àπ ∫∑π” (Introduction) Õÿª°√≥å·≈–«‘∏’

°“√ (Materials and Methods) º≈°“√∑¥≈Õß (Results) ·≈–«‘®“√≥åº≈°“√∑¥≈Õß (Discussion)

°“√µ√«®·°â‰¢

§≥–°√√¡°“√œ ¢Õ ß«π ‘∑∏‘Ï°“√µ√«®·°â‰¢‡√◊ËÕß∑’Ë àß¡“µ’æ‘¡æå∑ÿ°‡√◊ËÕßµ“¡·µà®–‡ÀÁπ ¡§«√„π

°√≥’®”‡ªìπ®– àßµâπ©∫—∫‡¥‘¡À√◊Õ∑’Ë·°â‰¢·≈â«°≈—∫§◊πºŸâ‡¢’¬π ‡æ◊ËÕæ‘®“√≥“¢âÕ‡ πÕ¢Õß§≥–°√√¡°“√œ

Õ’°§√—ÈßÀπ÷Ëß
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Instruction for Authors

The Kasetsart Veterinarians Journal, a peer-reviewed scientific journal of the Faculty of Veterinary

Medicine, Kasetsart University, is published every four- month period and devoted to all aspects of

veterinary medicine and other related fields.

Editorial Policy

By submission to the journal, the authors guarantee that they have authority to publish the work

that the manuscript, or one with substantially the same content, was not published previously, is not being

considered or published elsewhere with an exception of abstract published for a scientific meeting. The

Kasetsart Veterinarians Journal dose not endorses activities related to redundant publication. It will male

every effort to monitor, investigate, and report such activities through appropriate channels. The authors

should provide a cover letter, which makes a full regarded as prior or duplicate publication of the same

or very similar work. The accepted manuscript will be published in a timely manner.

Conflict of Interest Policy

The Editorial Board believes it is in the best interest of authors and reviewers to learn of any potential

conflict of interest before initiating a review. Such information will not alter established editorial and review

policies, but will assist the editorial staff in avoiding any potential conflicts that could give the appearance

of a biased review.

Potential reviewers of all manuscripts submitted to the Kasetsart Veterinarians Journal are asked

to thoughtfully consider any potential conflict of interest they may have in reviewing a manuscript.

Submission of Manuscripts

Manuscripts should be sent with a cover letter that clearly states the corresponding authorûs

address, telephone and telefacsimile numbers, and E-mail address to Editor of Kasetsart Veterinarians

Journal, Faculty of Veterinary Medicine, Kasetsart University, Jatujak, Bangkok 10900. Manuscripts must

be letter quality submitted in triplicate, typewritten, and double-spaced (including references) on one side

of 8.5 × 11 inch (A4) white paper with 3-centimeters margins on all sides (number each page at bottom

right). A digital copy should accompany typewritten copies of manuscripts that have been accepted for

publication.  The preferred format for digital files is Microsoft Word.  Files should be sent to the editor

on 3.5 diskette.

Manuscript preparation

1. Original manuscripts written in Thai or English will be accepted. Manuscripts written in Thai

should have abstract written in English and vice versa.

2. Title must be concise and pertinent with the content. English title should be written in capital

letter.
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Example:

PARATUBERCULOSIS :

I. SERO-EPIDEMIOLOGICAL STUDIES OF PARATUBERCULOSIS

IN DAIRY CATTLE

Monya Ekgatat,Yodyot Meephues, Dilok Gesornsombat, Chit Sirivan,

and Jatuporn Smitanon

Notional Animal Health and Production Institute,

Veterinary Research Division, Department of Livestock Development,

Bangkhen, Bangkok 10900

3. Each Full-Length paper must beginwith an informative, rather than descriptive, abstract of 200

words or les (3% of the content) that summarizes the essential data and is a concise, factual condensation

of the article. Five or less key words are placed alphabetically after the Abstract.

4. Text is organized under the following headings:

4.1 Introduction: The Introduction should supply sufficient pertinent background information

to allow readers to understand and interpret results. It must include the rationale for the study, the

investigatorsû hypothesis, and a clear statement of the purpose of the study. It also includes related

references, which are written as following. For example: Backman (1984), Yonyama et al. (1990) or

(Cochran and Cox, 1968) etc.

4.2 Materials and Methods:

4.2.1 Should describe clearly about the instruments or species of the experimental

animal.

4.2.2 Should describe and the experimental design in sufficient detail to allow others

to reproduce the results.

4.2.3 Should describe and provide the detail of the statistical methods including

computer software used to summarize data and test the hypothesis and the level of significance used

for hypothesis testing.

4.3 Results: The Results section should provide data that are clearly and simply stated with

out discussion or conclusions. Results can be expressed in descriptive form, table and illustrations.

4.3.1 Standard metric units expressed in Thai should be abbreviated.

4.3.2 Should use international symbols for standard units instead of spelling the whole
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word; for example, °C instead of degree Celsius and % instead of percent etc.

4.4 Discussion: The Discussion section should provide an interpretation of the results in

relation to previously published work and the experimental system at hand. It must not contain extensive

repetition of the results section or reiteration of the introduction. The objectives of the discussion section

are as following.

4.4.1 To convince the reader with the experimental design and results of the study.

4.4.2 To support or contradict with the previous reports.

4.4.3 To compare the results and interpretation of this experiment with the previous

reports.

4.4.4 To conclude the essential findings, to emphasize the contradiction of the essential

finding and to suggest what should have been studied in the future to answer the questions

4.5 Acknowledgments: The source of any financial support received for the work being

published must be indicated in the Acknowledgment section. Recognition of personal assistance should

be given as a separate paragraph. It will be assumed that the absence of such an acknowledgment is

a statement by the authors that no support was received.

4.6 References: Authors bear primary responsibility for accuracy of all references.

References to published work must be limited to what is necessary and must be cited in the text.

4.6.1 The sequential of the references should be in the order of the letter of the authors;

names. There is no need to number the references. References, which have same author/authors, should

be ordered according to the published year. If there are several same author references published in the

same year, authors should used letter a, b... for English articles after the published year.

4.6.2 References should start with the full last name of the authors and follows by initial

of the first name with an except for Van, de der, von.

4.6.3 The styles used for writing references as follows:

1. Name of the city, state and country should be written in full.

2. For English articles, page of references should use p. in case of one page

reference or pp. in case of multiple page reference and follows by page number.

3. Scientific names of the living organisms should be written in italic or

underlined.

4. Should underline or use italic for words in vitro, in vivo

5. Page number of English references, which are not articles in the journal, should

use p. and follows by number of the page.
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6. Name of the journal should be abbreviated with an exception of no abbreviated

name.

7. Title of the English articles should be started with capital letter of each word

with an exception of article, conjunction and preposition. Name of the species is usually start with small

letter, however, it should be written in capital letter if it is the first word of the title. References, which

are not textbooks, should be written in the same way as journal. 8 Name of the conferences should be

written in full.

4.6.4 The following are the styles for references:

Cochran, W.G.and G.M. Cox. 1968. Experimental Desings. 2nd ed., John Wiley and Sons,

Inc., New York. 611p

Johnston, L.J. 1989. Influence of energy and protein intake during lactation on sow

performance, p. 97-106. In Proc. Of Minnesota Swine Herd Health Programming

Conference. St. Paul. Minnesota

Nelssen, J.L., A.J. Lewis and E.R. Peo Jr. 1985. Effect of dietary energy intake during

lactation on performance of primiparous sows. J. Anim. Sci. 61: 1164-1171.

Reiemeyer, R. nd J.E. Henton. 1987. Observations on equine strongyle control in southern

temperate USA. Equine Vet. J. 19: 505-508.

5. Figures must accompany with a concise and pertinent legend.

5.1 Computer-generated graphics should used appropriate letter size for easy reading and line

illustrations should be drawn with highest resolution as much as possible.

5.2 Photographs should be furnished as black-white glossy prints (no larger than 3.5 × 5

inches). The full cost for all color illustrations must be borne by the author. Figure legends must be

submitted on a separate page at the end of the manuscript. The figure number, authorûs name, and top

of picture should not be written on the back of the prints and should be written using lettering guide.

5.3 Line illustrations should be drawn on drafting paper or illustration board. Letter should

be written using lettering guide.

6. Tables should be typed on separate pages and should be placed after the text in numerical/

order rather than incorporated into it. The heading or title of the table should be complete enough that

the reader is able to understand the table without having to referto the text. All parts of a table must be

double-spaced and in full-size type. Omit all vertical rules.

6.1 In case that authors wishing to explain more about certain specific information use note.

6.2 Explanatory about certain specific information should be written in superscript.
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7. Case reports and short communications should have the same structure, including a

concise 150 words abstract, as the full-length submissions, but in much shorter form. Sections heading

are used only for the Abstract, Acknowledgments, and References. Short communications may be about

any suitable subject that dose not warrant a full paper. Case reports begin with the signalment of the

animal(s), followed by a chronological description of pertinent aspects of the diagnostic examination, and

ends with a brief discussion. The length may not exceed 4 printed pages. It is not necessary to be divided

into the Introduction, Material and Methods, Results and Discussion.

Peer review process: The Kasetsart Veterinarians Journal reserves the right to make any changes

according to the scientific editor. Manuscripts that, in the reviewersû opinion, require major revisions will

be send back to the author to respond to reviewer comments and make appropriate revision within 30

days. Manuscripts that pass peer review are accepted for publication provided that authors respond

meaningfully to questions and concerns raised by the scientific editor.
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