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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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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)



«“√ “√ —µ«·æ∑¬å ªï∑’Ë Òı ©∫—∫∑’Ë Û ÚıÙ¯ 151

¥’‡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
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§«√‡°‘π 10 Àπâ“µ’æ‘¡æå √«¡√Ÿª¿“æ·≈–·ºπ¿Ÿ¡‘
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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
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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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°√≥’‡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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