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THE USE OF HUMAN AMNIOTIC MEMBRANE FOR DEEP CORNEAL

ULCER REPAIR IN DOGS

This study was performed to evaluate the use of preserved human amniotic membrane to repair corneal

ulcers in 5 eyes of experimental dogs. A 0.45 centimetre, in diameter, trephine was used to create a corneal stroma

wound which was later covered with human amniotic membrane and the third eyelid flap for 7 days. After one

week, each dog had complete corneal epithelization. Corneal vascularization, photophobia and conjunctivitis

and were observed in 1, 4 and 5 dogs, respectively. However, all dogs regained their normal vision.
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∫∑§—¥¬àÕ

∑—»«√‘π∑√å «‘™≠§ÿªµå1*  °…æ√ ™—¬ª√–°‘®1  §ÿ≥±’√“ «ß»åæ‘∑¬“¥‘»—¬1  ¿“ °√ æƒ°…–«—π2  °—¡ªπ“∑  ÿπ∑√«‘¿“µ2

ª√“≥’ µ—πµ‘«π‘™2  «‘≈“«—≥¬å æ«ß»√’‡®√‘≠3

°“√„™â‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬å√—°…“·º≈À≈ÿ¡≈÷°∑’Ë°√–®°µ“ ÿπ—¢

°“√„™â‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬å√—°…“·º≈À≈ÿ¡∑’Ë°√–®°µ“ ÿπ—¢∑¥≈Õß®”π«π 5 µ“∑’Ë∑”„Àâ‡ªìπ·º≈À≈ÿ¡∑’Ë°√–®°µ“≈÷°∂÷ß™—Èπ

stroma ¥â«¬ trephine ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 0.45 ´¡. π”‡¬◊ËÕÀÿâ¡√°¡πÿ…¬å‡¬Á∫ªî¥·º≈∑’Ë°√–®°µ“·≈–‡¬Á∫Àπ—ßµ“∑’Ë 3 ªî¥‰«â

‡ªìπ‡«≈“ 7 «—π  º≈°“√∑¥≈Õßæ∫°“√À“¬¢Õß·º≈∑’Ë°√–®°µ“„π ÿπ—¢∑ÿ°µ—« ¡’ ÿπ—¢‡æ’¬ßµ—«‡¥’¬«∑’Ë¡’‡ âπ‡≈◊Õ¥¡“‡≈’È¬ß∑’Ë°√–®°µ“

4 µ—« ®“° 5 µ—«¡’Õ“°“√°≈—«· ß ·µà∑—Èß 5 µ—«¡’Õ“°“√‡¬◊ËÕµ“¢“«Õ—°‡ ∫ Õ¬à“ß‰√°Áµ“¡ ÿπ—¢∑ÿ°µ—«°≈—∫¡Õß‡ÀÁπ‰¥â‡ªìπª°µ‘

§” ”§—≠ :  ‡¬◊ËÕÀÿâ¡√° ·º≈À≈ÿ¡∑’Ë°√–®°µ“  ÿπ—¢

∫∑π”

‚√§·º≈À≈ÿ¡∑’Ë°√–®°µ“ (corneal ulcer) ‡ªìπ§«“¡

º‘¥ª°µ‘¢Õßπ—¬πåµ“™π‘¥Àπ÷Ëß∑’Ëæ∫‰¥â∫àÕ¬ ¡’ “‡Àµÿ¡“®“°

°√–®°µ“‰¥â√—∫Õ—πµ√“¬®“° ‘Ëß·ª≈°ª≈Õ¡ ®“°¢πµ“À√◊Õ

§«“¡º‘¥ª°µ‘¢ÕßÀπ—ßµ“ ‡™àπ Àπ—ßµ“¡â«π‡¢â“ ‚√§µ“·Àâß

‚√§µ‘¥‡™◊ÈÕ®“°·∫§∑’‡√’¬ ‰«√—  À√◊Õ‡™◊ÈÕ√“®“° °“√¢“¥  “√

Õ“À“√∫“ß™π‘¥ ‡™àπ °“√¢“¥«‘µ“¡‘π‡ÕÕ¬à“ß√ÿπ·√ß À√◊Õ¢“¥

ŒÕ√å‚¡π∫“ß™π‘¥‡™àπ ‡Õ ‚µ√‡®π Õ“°“√∑’Ëæ∫§◊Õ¡’πÈ”µ“‰À≈

¡“° °≈—«· ß ‡¬◊ËÕµ“¢“«·¥ß ¡à“πµ“À¥´÷Ëß‡ªìπº≈®“°ºπ—ß

≈Ÿ°µ“™—Èπ°≈“ßÕ—°‡ ∫ (uveitis)  “‡Àµÿ®“°°“√√–§“¬‡§◊Õß¢Õß

‡ âπª√– “∑ ¡Õß‡ âπ∑’Ë 5 ·≈–¬—ßæ∫°√–®°µ“¢ÿàπ‡π◊ËÕß®“°

°“√∫«¡πÈ” ∂â“‰¡à‰¥â√—∫°“√¥Ÿ·≈√—°…“Õ¬à“ß∂Ÿ°µâÕß ·º≈À≈ÿ¡

¥—ß°≈à“«Õ“®≈ÿ°≈“¡°≈“¬‡ªìπ·º≈À≈ÿ¡≈÷° ‡¬◊ËÕ™—Èπ descemet

ª≈‘Èπ °√–®°µ“∑–≈ÿ  ¡à“πµ“¥”ª≈‘Èπ (staphyloma) ·≈–∑”„Àâ

µ“∫Õ¥„π∑’Ë ÿ¥

°“√√—°…“·º≈À≈ÿ¡≈÷°∑’Ë°√–®°µ“Õ“®®–∑”‰¥â∑—Èß∑“ß

Õ“¬ÿ√°√√¡À√◊Õ»—≈¬°√√¡ √à«¡°—∫Õ“¬ÿ√°√√¡ °“√√—°…“∑“ß

Õ“¬ÿ√°√√¡®–„™â¬“ªØ‘™’«π–‡æ◊ËÕ§«∫§ÿ¡°“√µ‘¥‡™◊ÈÕ ¬“¢¬“¬

™àÕß¡à“πµ“‡æ◊ËÕªÑÕß°—π°“√¬÷¥µ‘¥°—π¢Õß¡à“πµ“°—∫°√–®°µ“

·≈–¬—ß™à«¬∫√√‡∑“Õ“°“√ª«¥ πÕ°®“°π’È¬—ß„ÀâπÈ”µ“‡∑’¬¡‡æ◊ËÕ

™à«¬„Àâ°√–®°µ“™ÿà¡™◊Èπ ·≈–¬“µâ“π°“√Õ—°‡ ∫ Õ¬à“ß‰√°Áµ“¡

 —µ«å°Á¬—ß¡’‚Õ°“ ∑’Ë®–¡’Õ“°“√µ“∫Õ¥‰¥â§àÕπ¢â“ß Ÿß

 à«π°“√√—°…“∑“ß»—≈¬°√√¡‰¥â·°à°“√ªÑÕß°—π·º≈∑’Ë

°√–®°µ“ “¡“√∂∑”‰¥âÀ≈“¬«‘∏’ ‡™àπ corneal transplantation

(Severin, 1995) ·µà¬—ß‰¡à‡ªìπ∑’Ëπ‘¬¡„π∑“ß —µ«·æ∑¬å‡æ√“–

¡’ªí≠À“„π°“√®—¥‡°Á∫°√–®°µ“·≈– ÿπ—¢µ—«∫√‘®“§ «‘∏’∑’Ë Õß

‰¥â·°à corneoscleral graft (Slatter, 1990) ∑—Èß Õß«‘∏’¢â“ßµâπ

„™â„π°“√√—°…“°√–®°µ“ΩÉÕ (corneal dystrophy) °√–®°µ“

∑’Ë‰¥â√—∫§«“¡‡ ’¬À“¬®“°§«“¡√âÕπÀ√◊Õ “√‡§¡’ °√–®°µ“

Õ—°‡ ∫·≈–·º≈À≈ÿ¡∫“ß™π‘¥ (Jensen, 1963)  à«π

conjunctival pedicle graft ‡ªìπ«‘∏’∑’Ëπ”¡“√—°…“·º≈À≈ÿ¡≈÷°∑’Ë

°√–®°µ“·µà°Áæ∫«à“¡’ªí≠À“°“√≈Õ°À≈ÿ¥¢Õß graft À√◊Õ PSIS

(porcine small intestine submucosa) ·µà°Á¬—ßæ∫«à“∑”„Àâ‡°‘¥

·º≈‡ªìπ∑’Ë°√–®°µ“‰¥â (¿“ °√ ·≈–§≥–, 2003) °“√√—°…“

®–‰¥âº≈¥’‡¡◊ËÕ„™â√à«¡°—∫°“√∑” third eyelid flap (™π° ·≈–

§≥–, 1996) °“√ª≈Ÿ°∂à“¬‡¬◊ËÕÀÿâ¡√° (amniotic membrane

transplantation) ¡“®“°·π«§‘¥∑’Ë«à“‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘«°√–®°µ“

®–§ß ¡¥ÿ≈¬å‰¥âµâÕßÕ“»—¬°“√‡æ‘Ë¡®”π«π·≈–°“√‡ª≈’Ë¬π ¿“æ

(differentiation) ¢Õß limbal stem cell ∂â“‡´≈≈å‡À≈à“π’È¡’

ªí≠À“°Á®– àßº≈„Àâæ◊Èπº‘«µ“º‘¥ª°µ‘¥â«¬ „πÕ¥’µ‡√‘Ë¡¡’°“√„™â

‡¬◊ËÕÀÿâ¡√° „π°“√ºà“µ—¥µ“¡πÿ…¬åµ—Èß·µàªï 1940 ‚¥¬„™â·∑π

conjunctival graft µàÕ¡“¡’°“√π”¡“„™â„π°“√ºà“µ—¥Àπ—ßµ“

·≈–°“√ºà“µ—¥‡æ◊ËÕ§◊π ¿“æ¢Õßº‘«µ“ ºŸâ«‘®—¬®÷ß¡’§«“¡§‘¥«à“πà“

®–‡ªìπ∑“ß‡≈◊Õ°„À¡à„π°“√√—°…“‚√§·º≈À≈ÿ¡≈÷°∑’Ë°√–®°µ“

„π ÿπ—¢

«— ¥ÿ·≈–«‘∏’°“√

 ÿπ—¢∑¥≈Õß ‰¡à®”°—¥ ‡æ», æ—π∏ÿå, Õ“¬ÿ·≈–πÈ”Àπ—°

®”π«π 5 µ—« (5 µ“)  ‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬å (human amniotic

membrane) ®“°»Ÿπ¬å¥«ßµ“ ¿“°“™“¥‰∑¬ ·™à‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘

-80o´. ÷́Ëß°àÕππ”¡“„™â‰¥âπ”¡“≈–≈“¬∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß·≈â«„™â

∑—π∑’  ÿπ—¢∑¥≈Õß‰¥â√—∫ Tropicamide® (Mydriacyl 1%)
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 ≈—∫°—∫ Acular® (Ketorolac Tromethamine 0.5%) ∑ÿ°Ê 5

π“∑’ Õ¬à“ß≈– 3 §√—Èß °àÕπ‡µ√’¬¡°“√ ≈∫¥â«¬ atropine

sulfate ¢π“¥ 0.04 ¡°. µàÕ °°. ·≈– acepromazine ¢π“¥

0.2 ¡°. µàÕ °°. ©’¥‡¢â“°≈â“¡‡π◊ÈÕ ™—°π” ≈∫¥â«¬ thiopental

sodium 12.5 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ·≈â« Õ¥∑àÕ™à«¬À“¬„®

§«∫§ÿ¡√–¥—∫°“√ ≈∫¥â«¬ halothane ‚°π¢π√Õ∫µ“Àà“ß®“°

¢Õ∫µ“ª√–¡“≥ 2 π‘È« ·≈–µ—¥¢πµ“∑—ÈßÀ¡¥ÕÕ° ∑”§«“¡

 –Õ“¥√Õ∫µ“¥â«¬ “√≈–≈“¬ povidone iodine §«“¡‡¢â¡¢âπ

0.25 ‡ªÕ√å‡ Á́πµå √Õ 1 π“∑’·≈â«≈â“ßÕÕ°¥â«¬ “√≈–≈“¬

lactated Ringerûs √ÕßÀ—« ÿπ—¢„Àâ Ÿß¢÷Èπ‡æ◊ËÕ„Àâ°√–®°µ“Õ¬Ÿà

„πµ”·Àπàß∑’Ë Ÿß∑’Ë ÿ¥µ“¡·π«¢«“ß·≈–¢π“π°—∫æ◊Èπ‚µä–

§≈ÿ¡ºâ“ºà“µ—¥ ®“°π—Èπ„™â fixation forceps ¬÷¥‡¬◊ËÕµ“¢“«∑’Ë

µ”·Àπàß 12, 6, 3 ·≈– 9 π“Ãî°“ ∑”„Àâ‡°‘¥·º≈À≈ÿ¡∑’Ë

°√–®°µ“„Àâ≈÷°∂÷ß™—Èπ stroma ¥â«¬ trephine ¢π“¥ 0.45

‡´πµ‘‡¡µ√ (√Ÿª∑’Ë 1) „™â„∫¡’¥‡≈“–°√–®°µ“ÕÕ°Õ¬à“ß√–¡—¥√–«—ß

·ºàπ‡¬◊ËÕÀÿâ¡√°¡’§«“¡µ÷ß·≈–‡√’¬∫µ‘¥‰ª°—∫°√–®°µ“¥—ß√Ÿª∑’Ë

3 À¬Õ¥µ“¥â«¬ “√≈–≈“¬ gentamicin sulfate 16% ·≈–‡¬Á∫

Àπ—ßµ“∑’Ë 3 µ‘¥°—∫ bulba conjunctiva ‡æ◊ËÕªÑÕß°—π·º≈∑’Ë°√–®°µ“

·≈–À¬Õ¥ ’ fluorescene ‡æ◊ËÕ¥Ÿ°“√µ‘¥ ’∑’Ë°√–®°µ“ À¬¥

 “√≈–≈“¬ adrenaline º ¡ “√≈–≈“¬ lactated Ringerûs

§«“¡‡¢â¡¢âπ 1:10,000 µ≈Õ¥°“√∑”»—≈¬°√√¡‡æ◊ËÕÀâ“¡‡≈◊Õ¥

·≈–‰¡à„Àâ°√–®°µ“·Àâß π”‡¬◊ËÕÀÿâ¡√°¡πÿ…¬å¡“µ—¥„Àâ¡’¢π“¥

„À≠à°«à“·º≈∑’Ë°√–®°µ“‡≈Á°πâÕ¬ ·≈â«π”¡“«“ß≈ß∫π·º≈

∑’Ë°√–®°µ“‚¥¬«“ß¥â“π stroma ¥â“π∑’Ëµ‘¥°—∫°√–¥“…

nitrocellulose (√Ÿª∑’Ë 2°) „Àâ —¡º— °—∫·º≈∑’Ë°√–®°µ“  à«π

¥â“π∑’Ë‡ªìπ epithelium ®–Õ¬Ÿà¥â“ππÕ°

‡¬Á∫‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬åµ‘¥°—∫°√–®°µ“·∫∫ simple

interrupted ‚¥¬‡√‘Ë¡‡¬Á∫∑’Ë 6,12,9 ·≈– 3 π“Ãî°“µ“¡

·ºπº—ß√Ÿª∑’Ë 2¢ µ“¡≈”¥—∫¥â«¬‰π≈Õπ¢π“¥ 10/0 ‡æ◊ËÕ„Àâ

√Ÿª∑’Ë 3: human amniotic membrane¿“¬À≈—ß‡¬Á∫µ‘¥°—∫

°√–®°µ“‡√’¬∫√âÕ¬·≈â«

√Ÿª∑’Ë 2¢ : ¿“æ≈“¬‡ âπ· ¥ß°“√‡¬Á∫‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬åµ‘¥

°—∫°√–®°µ“·∫∫ simple interrupted

√Ÿª∑’Ë 2° : °“√«“ß human amniotic membrane ∫π·º≈∑’Ë

°√–®°µ“

√Ÿª∑’Ë 1 :  °“√„™â trephine ‡Àπ’Ë¬«π”„Àâ‡°‘¥·º≈À≈ÿ¡≈÷°
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≈¥πâÕ¬≈ß‡√◊ËÕ¬Ê „π«—π∂—¥‰ª  à«πÕ“°“√‡®Á∫µ“æ∫„π ÿπ—¢

®”π«π 4 µ—«

À≈—ß°“√∑”»—≈¬°√√¡∑’Ë°√–®°µ“ 1  —ª¥“Àå®÷ßµ—¥‰À¡

‡ªî¥Àπ—ßµ“∑’Ë 3 ∑’Ë‡¬Á∫ªî¥‰«âÕÕ° (√Ÿª∑’Ë 4) ·≈–∑¥ Õ∫ PLR

(pupillary light reflex), menace reflex, blink reflex ·≈– dazzle

reflex  ÿπ—¢ “¡“√∂¡Õß‡ÀÁπ‰¥â‡ªìπª°µ‘∑ÿ°µ—« ®“°°“√µ√«®¥â«¬

biomicroscope «—π∑’Ë 7 À≈—ß°“√ºà“µ—¥æ∫«à“∫“¥·º≈¢Õß

°√–®°µ“À“¬ π‘∑ ¡’°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘«¢÷Èπ¡“§≈ÿ¡‡¬◊ËÕÀÿâ¡

√°¢Õß¡πÿ…¬å∑’Ë‡¬Á∫ªî¥·º≈À≈ÿ¡≈÷°∑’Ë°√–®°µ“‰«â ´÷Ëß®–¡Õß

‡ÀÁπ∫√‘‡«≥°√–®°µ“‡ªìπ≈—°…≥–¢ÿàπ Õ“°“√¥—ß°≈à“«®–≈¥≈ß

µ“¡≈”¥—∫°√–®°µ“®–¡’≈—°…≥–„ ™÷Èπ‡√◊ËÕ¬Ê (√Ÿª∑’Ë 5) ·≈–

‰¡àµ‘¥ ’ fluorescene nylon ∑’Ë‡¬Á∫¬—ßµ‘¥·πàπÕ¬Ÿà Õ“°“√·∑√°

´âÕπ∑’Ëæ∫À≈—ß®“°‡ªî¥µ“ ‰¥â·°à ‡¬◊ËÕµ“¢“«Õ—°‡ ∫„π ÿπ—¢∑ÿ°

µ—«π“π 3.6±1.5 «—π (2-6 «—π) ¡’Õ“°“√°≈—«· ß‡π◊ËÕß®“°

‡®Á∫µ“®”π«π 4 µ—«‡ªìπ‡«≈“π“π 2.2±1.48 «—π (0-4 «—π)

 à«π‡ âπ‡≈◊Õ¥∑’Ë™—Èπ≈÷°¢Õß°√–®°µ“æ∫ µ—Èß·µà«—π·√°¢Õß°“√

‡ªî¥µ“®π°√–∑—Ëß®∫°“√∑¥≈Õß∑’Ë 22 «—π„π ÿπ—¢®”π«π 1 µ—«

 à«πª√‘¡“≥πÈ”µ“¢Õß∑ÿ°µ—«Õ¬Ÿà„π√–¥—∫ª°µ‘

¿“¬À≈—ßºà“µ—¥ ÿπ—¢∑ÿ°µ—«„ à elizabethan collar µ≈Õ¥

°“√∑¥≈Õß ‡™Á¥√Õ∫µ“¥â«¬ boric acid 2% ·≈–À¬Õ¥µ“¥â«¬

 “√≈–≈“¬ gentamicin sulfate 16% «—π≈– 5 §√—Èß ·≈–À¬Õ¥

µ“¥â«¬ “√≈–≈“¬ atropine sulfate «—π≈– 2 §√—Èß πÕ°®“°π’È©’¥

amoxicillin, dexamethazone, ADE ∑ÿ°«—ππ“π 7 «—π µ—¥‰À¡

∑’ËÀπ—ßµ“∑’Ë 3 „π«—π∑’Ë 7 À≈—ß®“°π—Èπ≈â“ßµ“¥â«¬ boric acid

2% °àÕπÀ¬Õ¥µ“¥â«¬ “√≈–≈“¬ gentamicin sulfate 16% «—π≈–

4 §√—Èß ·≈– “√≈–≈“¬ prednisolone acetate 1% «—π≈– 4

§√—Èß®π ‘Èπ ÿ¥°“√∑¥≈Õß

‡ªî¥µ“ª√–‡¡‘πº≈∑ÿ°Ê 3 «—πÀ≈—ß®“°‡ªî¥µ“ ®”π«π 8

§√—Èß ®π§√∫ 3  —ª¥“Àå ‚¥¬ª√–‡¡‘π®“°°“√¡’‡ âπ‡≈◊Õ¥∑’Ë

°√–®°µ“ ‡¬◊ËÕµ“¢“«Õ—°‡ ∫ ‡¬◊ËÕµ“¢“«∫«¡πÈ” ·º≈‡ªìπ∑’Ë

°√–®°µ“ ·≈–Õ“°“√°≈—«· ß

º≈·≈–«‘®“√≥å

®“°°“√∑¥≈Õß„™â‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬å‡¬Á∫ªî¥·º≈À≈ÿ¡

≈÷°∑’Ë°√–®°µ“ ÿπ—¢∑¥≈Õß®”π«π 5 µ—« 5 µ“æ∫«à“„π™à«ß 1

 —ª¥“Àå·√°À≈—ß°“√ºà“µ—¥  ÿπ—¢¡’ ‘Ëß§—¥À≈—Ëß®“°µ“¡“°·≈â«

√Ÿª∑’Ë 5 :  ·º≈∑’Ë°√–®°µ“¿“¬À≈—ß°“√ºà“µ—¥ 3 Õ“∑‘µ¬å√Ÿª∑’Ë 4 :  ·º≈∑’Ë°√–®°µ“À≈—ß°“√ºà“µ—¥ 1 Õ“∑‘µ¬å

µ“√“ß∑’Ë 1 :  ®”π«π ÿπ—¢∑’Ë¡’Õ“°“√·∑√°´âÕπ¿“¬À≈—ßºà“µ—¥

       Õ“°“√·∑√°´âÕπ      «—π∑’Ëµ√«®æ∫

                                           1         4        7       10      13     16    19    22

‡¬◊ËÕµ“¢“«Õ—°‡ ∫ 5 4 1 - - - - -

°“√‡®Á∫µ“ 4 2 - - - - - -

‡ âπ‡≈◊Õ¥∑’Ë™—Èπ≈÷°¢Õß°√–®°µ“ 1 1 1 1 1 1 1 1
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‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬å‡ªìπ™—Èπ∑’ËÕ¬Ÿà„π ÿ¥¢Õß√° (placenta)

ª√–°Õ∫‰ª¥â«¬™—Èπ epithelium ™—Èπ basement membrane ™—Èπ

stroma ·≈– matrix ´÷Ëß‡¬◊ËÕÀÿâ¡√°π’È¡’§ÿ≥ ¡∫—µ‘°¥°“√Õ—°‡ ∫

°√–µÿâπ°“√ √â“ß‡´≈≈å‡¬◊ËÕ∫ÿ„À¡à ´àÕ¡·´¡‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥·º≈

≈¥°“√ √â“ß‡ âπ‡≈◊Õ¥ ·≈–≈¥°“√‡°‘¥·º≈ (Solomon et. al.,

2002) ®“°°“√∑¥≈Õß„πÀ≈Õ¥∑¥≈Õßæ∫«à“‡¬◊ËÕÀÿâ¡√°

(amniotic membrane)  “¡“√∂°¥°“√‡®√‘≠¢Õß myofibroblasts,

limbal fibroblast,  conjunctival fibroblast ´÷Ëß “¡“√∂≈¥°“√

‡°‘¥·º≈‡ªìπ∑’Ë°√–®°µ“‰¥â (Espana et al., 2002)

°“√„™â‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬å¡“ª≈Ÿ°∂à“¬∑’Ë°√–®°µ“

‚¥¬‡¬Á∫ªî¥·º≈À≈ÿ¡∑’Ë°√–®°µ“‡ªìπ«‘∏’°“√Àπ÷Ëß„π°“√√—°…“

·º≈À≈ÿ¡∑’Ë°√–®°µ“„π¡πÿ…¬å (Lee and Tseng, 1997) ‡¬◊ËÕ

Àÿâ¡√°π’È‡ªìπ™—Èπ∑’ËÕ¬Ÿà„π ÿ¥¢Õß√° ª√–°Õ∫‰ª¥â«¬™—Èπ‡¬◊ËÕ∫ÿº‘«

(epithelial cell) ™—Èπ‡¬◊ËÕ∞“π (basement membrane) ·≈–™—Èπæ¬ÿß

(avascular stromal matrix) ‚¥¬™—Èπ‡¬◊ËÕ∞“π™à«¬„π°“√¬â“¬∑’Ë

¢Õß‡¬◊ËÕ∫ÿº‘« (Tseng et al, 1997) ∑”„Àâ‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘«™—Èπ

basal µ‘¥·πàπ (Khodadoust, 1968)  àß‡ √‘¡°“√‡ª≈’Ë¬π ¿“æ

¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘« (Guo and Grinnnell,1989) ªÑÕß°—π°“√‡°‘¥

apoptosis ¢Õß‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘« (Boudreau et al., 1995)  à«π

§ÿ≥ ¡∫—µ‘¢Õß™—Èπæ¬ÿß  “¡“√∂ ¬—∫¬—Èß‡Õπ‰´¡å protease (Kim

et al., 1998) ‚¥¬≈¥°“√Õ—°‡ ∫·≈–°“√‡°‘¥·º≈‡ªóòÕ¬¢Õß à«π

æ¬ÿß ∫—ß§—∫„Àâ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß chemokines πâÕ¬≈ß ∑”

„Àâ¡’°“√Õ—°‡ ∫≈¥≈ß ·≈–¬—ß¡’ mechanical barrier ‚¥¬À¬ÿ¥

‡´≈≈å∑’Ë∑”„Àâ‡°‘¥°“√Õ—°‡ ∫ ·≈–À¬ÿ¥ “√µ—«°≈“ß„ππÈ”µ“∑’Ë

∑”≈“¬ à«πæ¬ÿß°√–®°µ“ πÕ°®“°π—Èπ¬—ß‡ªìπµ—«π”¬“ºà“π‡¢â“

µ“„π°√≥’∑’Ë°√–®°µ“¡’°“√Õ—°‡ ∫µ‘¥‡™◊ÈÕ

®“°°“√»÷°…“§√—Èßπ’È  ÿπ—¢∑ÿ°µ—« “¡“√∂¡Õß‡ÀÁπ‰¥â

‡ªìπª°µ‘®“°“√µ√«®°“√¡Õß‡ÀÁπ¥â«¬ PLR (pupillary light

reflex) ÷́Ëß‡ªìπ°“√µ√«®°“√∑”ß“π¢Õß facial nerve ·≈–

oculomator nerve µ√«® manace reflex ´÷Ëß‡ªìπ°“√µ√«®°“√

∑”ß“π¢Õß optic nerve ·≈– facial nerve  µ√«® blink reflex

´÷Ëß‡ªìπ°“√µ√«®°“√∑”ß“π¢Õß facial nerve ·≈– trigeminal

nerve  ÿ¥∑â“¬§◊Õµ√«® dazzle reflex ÷́Ëß‡ªìπ°“√µ√«®°“√

∑”ß“π¢Õß optic nerve ·≈–°“√µÕ∫ πÕßµàÕ ‘Ëß‡√â“¢Õß®Õµ“

(ª√“≥’·≈–§≥–, 2002) πÕ°®“° ÿπ—¢∑ÿ°µ—« “¡“√∂¡Õß‡ÀÁπ

‰¥â‡ªìπª°µ‘·≈â« ®“°°“√»÷°…“§√—Èßπ’È¬—ß‰¡àæ∫°“√‡°‘¥·º≈‡ªìπ

‡¡Á¥ ’∑’Ë°√–®°µ“ ‡¬◊ËÕµ“¢“«∫«¡πÈ” ·≈–ºπ—ß≈Ÿ°µ“™—Èπ°≈“ß

Õ—°‡ ∫ ‡¬◊ËÕÀÿâ¡√°‰¡àÀ≈ÿ¥‡À¡◊Õπ°—∫°“√„™â‡¬◊ËÕÀÿâ¡‰¢à¢“«

(¿“ °√·≈–§≥–, 1998) ·µà®– ≈“¬‰ª¥â«¬µ—«‡Õß ‚¥¬„π™à«ß

·√°Ê °√–®°µ“®–¡’≈—°…≥–¢ÿàπ·≈–®–§àÕ¬Ê „ ¢÷Èπ ®“°°“√

µ‘¥µ“¡º≈À≈—ß®“° ‘Èπ ÿ¥°“√∑¥≈Õß æ∫«à“‡¬◊ËÕÀÿâ¡√°®–‡√‘Ë¡

 ≈“¬‰ª„π —ª¥“Àå∑’Ë 2 ·µà‡π◊ËÕß®“°°“√»÷°…“§√—Èßπ’È„™â√–¬–

‡«≈“ —Èπ®÷ß‰¡à∑√“∫µ‘¥µ“¡«à“®– ≈“¬À¡¥‰ª‡¡◊ËÕ„¥

¿“¬À≈—ßµ—¥‰À¡∑’Ë‡¬Á∫Àπ—ßµ“∑’Ë 3 ÕÕ°À≈—ß®“°ªî¥‰«â 1

 —ª¥“Àå æ∫«à“ ÿπ—¢®”π«π 4 µ—«· ¥ßÕ“°“√‡®Á∫µ“‚¥¬· ¥ß

Õ“°“√°≈—«· ßÀ√’Ëµ“ ‡π◊ËÕß®“°°√–®°µ“‰«µàÕ°“√°√–µÿâπ

ª√–°Õ∫°—∫§«“¡‡®Á∫ª«¥®“°°“√∑”»—≈¬°√√¡  ÿπ—¢®–· ¥ß

Õ“°“√°√–æ√‘∫µ“∫àÕ¬·≈–‰¡àÕ¬“°≈◊¡µ“ ‰¥â√“¬ß“π‰«â Õ¬à“ß‰√

°Áµ“¡„π°“√»÷°…“§√—Èßπ’Èæ∫«à“Õ“°“√¥—ß°≈à“«®–§àÕ¬Ê ≈¥≈ß

·≈–À“¬‰ª„π«—π∑’Ë 7

‡¬◊ËÕÀÿâ¡√°¡’§ÿ≥ ¡∫—µ‘¬âÕ¡µ‘¥ ’ fluorescene ·µà‡¡◊ËÕ‡ªî¥

Àπ—ßµ“∑’Ë 3 ÕÕ°·≈–¬âÕ¡ ’ fluorescene æ∫«à“‰¡à¡’°“√µ‘¥ ’∑’Ë

°√–®°µ“ · ¥ß«à“‡¬◊ËÕ∫ÿº‘«¢Õß°√–®°µ“‰¥â √â“ß¢÷Èπ¡“ª°§≈ÿ¡

‡¬◊ËÕÀÿâ¡√°À¡¥·≈â« ´÷Ëß‰¥â„™â°≈âÕß Biomicroscope µ√«®

¬◊π¬—π§«∫§Ÿà‰ª¥â«¬ ‡π◊ËÕß®“°°√–®°µ“®–‰¡à¡’‡ âπ‡≈◊Õ¥¡“‡≈’È¬ß

·µà„π°“√»÷°…“§√—Èßπ’Èæ∫°“√ √â“ß‡ âπ‡≈◊Õ¥™—Èπ≈÷°„π ÿπ—¢

®”π«π 1 µ—« ‡π◊ËÕß®“°§«“¡º‘¥æ≈“¥„π°“√∑”»—≈¬°√√¡‚¥¬

‡°‘¥·º≈∑–≈ÿ‡¢â“‰ª„π™àÕßÀπâ“µ“¢≥–∑”„Àâ‡°‘¥·º≈À≈ÿ¡≈÷°

¥â«¬ trephine

°“√∑’Ë‡≈◊Õ°„™â‰π≈Õπ¢π“¥ 10-0 ‡¬Á∫‡¬◊ËÕÀÿâ¡√°µ‘¥°—∫

°√–®°µ“‡π◊ËÕß®“°‰π≈Õπ¡’ªØ‘°‘√‘¬“µàÕ‡π◊ÈÕ‡¬◊ËÕπâÕ¬°«à“

«— ¥ÿºŸ°‡¬Á∫™π‘¥Õ◊Ëπ (Tseng et al., 1997); (Barros et al., 1998)

·≈–‰π≈Õπ¢π“¥ 10-0  “¡“√∂§ßÕ¬Ÿà„π°√–®°µ“‰¥â‚¥¬‰¡à

°àÕ„Àâ‡°‘¥°“√√–§“¬‡§◊Õß °“√µ—¥‰π≈ÕπÕÕ°®“°°√–®°µ“

 “¡“√∂∑”‰¥â‡¡◊ËÕ·º≈∑’Ë°√–®°µ“À“¬ π‘∑·≈–‡¡◊ËÕ‰π≈Õπ

¡’≈—°…≥–À≈«¡

°“√„™â¬“À¬Õ¥∑’Ë¡’ à«πº ¡¢Õß§Õ√åµ‘‚§ ‡µ’¬√Õ¬¥å

À≈—ß®“°∑’Ë·º≈À≈ÿ¡∑’Ë°√–®°µ“À“¬·≈â« ®–™à«¬≈¥°“√‡°‘¥

‡ âπ‡≈◊Õ¥∑’Ë°√–®°µ“ (Slatter, 1990) ·≈–≈¥°“√¢ÿàπ¢Õß

°√–®°µ“‰¥â (Jensen, 1963)

‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬å‡À¡“– ”À√—∫„™â„π°“√»—≈¬°√√¡

√—°…“·º≈À≈ÿ¡≈÷°∑’Ë°√–®°µ“ ‡π◊ËÕß®“°„™âßà“¬  –¥«° ‰¡à√∫°«π

°“√¡Õß‡ÀÁπ ‰¡à‡°‘¥‡ âπ‡≈◊Õ¥ ≈¥°“√Õ—°‡ ∫ ·≈–À“´◊ÈÕ‰¥âßà“¬

„π‡¡◊Õß‰∑¬ Õ’°∑—Èß‡¬◊ËÕÀÿâ¡√°‰¡à∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕ°√–®°µ“

·≈–π—¬πåµ“ „π°“√»÷°…“§√—Èßπ’È‰¡àæ∫ªØ‘°‘√‘¬“°“√µàÕµâ“π‡π◊ÈÕ‡¬◊ËÕ

Õ’°¥â«¬ ·≈–∑’Ë ”§—≠‡¬◊ËÕÀÿâ¡√°π’È¡’§«“¡¬◊¥À¬ÿàπ Ÿß·≈–∫“ß ¬“

®÷ß “¡“√∂´÷¡ºà“π‡¢â“‰ª∑’Ë·º≈¢Õß°√–®°µ“‰¥â¥’

º≈°“√∑¥≈Õß§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“°“√„™â‡¬◊ËÕÀÿâ¡√°

ªî¥·º≈πà“®–‡ªìπ∑“ß‡≈◊Õ°„À¡à„π°“√√—°…“·º≈À≈ÿ¡≈÷°∑’Ë

°√–®°µ“ ·µà∑—Èßπ’È®÷ß§«√¡’°“√»÷°…“∑¥≈Õß‡æ‘Ë¡‡µ‘¡„π°“√„™â
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‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬å„π ÿπ—¢ªÉ«¬∑’Ë‡ªìπ·º≈À≈ÿ¡≈÷°∑’Ë‰¡à‰¥â

‡°‘¥®“°°“√‡Àπ’Ë¬«π”®“°°“√ºà“µ—¥ ‡æ√“–°“√»÷°…“§√—Èßπ’È‡ªìπ

‡æ’¬ß°“√»÷°…“‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫°“√„™â‡¬◊ËÕÀÿâ¡√°¢Õß¡πÿ…¬å

„π°“√√—°…“·º≈À≈ÿ¡≈÷°∑’Ë°√–®°µ“¢Õß ÿπ—¢∑¥≈Õß

°‘µµ‘°√√¡ª√–°“»

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