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∫∑§—¥¬àÕ

‚ª√µ’π°“«‰À¡À√◊Õ∑’Ë‡√’¬°Õ’°™◊ËÕÀπ÷Ëß«à“‡´√‘´‘π “¡“√∂ °—¥®“°√—ß‰À¡‰¥âÀ≈“¬«‘∏’  «‘∏’Àπ÷Ëß∑’Ëπ‘¬¡„™â§◊Õ

°“√ °—¥¥â«¬§«“¡√âÕπ ´÷Ëß®“°°“√ °—¥‡´√‘´‘π®“°√—ß‰À¡ “¬æ—π∏ÿå‰∑¬®”π«π 3  “¬æ—π∏ÿå æ∫«à“¡’πÈ”Àπ—°

‚¡‡≈°ÿ≈¢Õß‡´√‘´‘π·µ°µà“ß°—π‚¥¬¡’πÈ”Àπ—°Õ¬Ÿà„π√–À«à“ß 35-150 kDa  πÕ°®“°π’È‡´√‘´‘π„π§«“¡‡¢â¡¢âπ 0.2-1.0

¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√∑’Ë‡µ‘¡‡¢â“‰ª„πÕ“À“√‡≈’È¬ß‡´≈≈å¢Õß‡´≈≈åº‘«Àπ—ßÀπŸ¬—ß “¡“√∂°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ

·≈–°√–µÿâπ°“√ √â“ß§Õ≈≈“‡®π®“°‡´≈≈å‰¥âÕ’°¥â«¬  ‚¥¬ª√– ‘∑∏‘¿“æ„π°“√°√–µÿâπ¢÷ÈπÕ¬Ÿà°—∫ “¬æ—π∏ÿå‰À¡∑’Ë„™â

 °—¥‡´√‘´‘π  ®“°°“√»÷°…“æ∫«à“‡´√‘´‘π®“°‰À¡ “¬æ—π∏ÿå®ÿ≈ 1/1  “¡“√∂°√–µÿâπ‰¥â Ÿß∑’Ë ÿ¥  ‚¥¬∑’Ë§«“¡‡¢â¡¢âπ

1.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√  ‡´√‘́ ‘π®“°‰À¡ “¬æ—π∏ÿå®ÿ≈ 1/1  “¡“√∂°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å‰¥â‰¡àµË”°«à“√âÕ¬≈–

20  ·≈– “¡“√∂°√–µÿâπ°“√ √â“ß§Õ≈≈“‡®π®“°‡´≈≈å‰¥â Ÿß°«à“‡´√‘´‘π®“°‰À¡ “¬æ—π∏ÿå®ÿ≈ 3/2 ·≈– 4/2 ª√–¡“≥

2.5 ·≈– 1.5 ‡∑à“µ“¡≈”¥—∫  Õ’°∑—Èß®”π«π‡´≈≈å·≈–ª√‘¡“≥§Õ≈≈“‡®π¬—ß¡’§«“¡ —¡æ—π∏å‚¥¬µ√ß°—∫§«“¡‡¢â¡¢âπ

¢Õß‡´√‘´‘π∑’Ë∂Ÿ°‡µ‘¡‡¢â“‰ª„πÕ“À“√‡≈’È¬ß‡´≈≈å  ‡¡◊ËÕπ”‡´√‘´‘π∑’Ë °—¥‰¥â®“° “¬æ—π∏ÿå®ÿ≈ 1/1 ¡“‡ªìπ à«πº ¡

„π§√’¡∑“·º≈æ∫«à“ “¡“√∂∑”„Àâ∫“¥·º≈À“¬‰¥â√«¥‡√Á«°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ Betadine® (√–¬–‡«≈“„π°“√

À“¬¢Õß∫“¥·º≈‡ªìπ 12 ·≈– 14 «—π ”À√—∫§√’¡‡´√‘´‘π·≈– Betadine® µ“¡≈”¥—∫) À√◊Õ§√’¡‡∫  (√–¬–‡«≈“„π

°“√À“¬¢Õß∫“¥·º≈‡ªìπ 12 ·≈– 17 «—π ”À√—∫§√’¡‡´√‘´‘π·≈–§√’¡‡∫  µ“¡≈”¥—∫) Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

‚¥¬‰¡à°àÕ„Àâ‡°‘¥°“√·æâÀ√◊Õ√–§“¬‡§◊Õß  Õ’°∑—Èß¬—ß‰¡à¡’º≈µàÕ°“√∑”ß“π¢Õßµ—∫·≈–‰µ¢Õß —µ«å∑¥≈ÕßÀ“°¡’°“√

¥Ÿ¥´÷¡‡¢â“ Ÿà√à“ß°“¬‡¡◊ËÕ„™â‰ªπ“π 15 «—π

Abstract

Silk sericin protein can be extracted from silkworm cocoon by several methods such as high pressure

and high temperature degumming techniques.  Sericin extraction from 3 silk strains shows different molecular

1√Õß»“ µ√“®“√¬å ¿“§«‘™“‡¿ —™°√√¡ªØ‘∫—µ‘  §≥–‡¿ —™»“ µ√å  ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
2π—°«‘®—¬   ”π—° —µ«å∑¥≈Õß·Ààß™“µ‘  ¡À“«‘∑¬“≈—¬¡À‘¥≈
3√Õß»“ µ√“®“√¬å  ¿“§«‘™“‡∑§‚π‚≈¬’‡¿ —™°√√¡ §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
*corresponding author, email: aramwit@gmail.com
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weights within the range of 35-150 kDa.  Adding sericin at concentrations between 0.2-1.0 mg/mL into

fibroblast cell culture medium shows that sericin can promote cell growth and collagen production.  However,

different silk strains can promote cell growth and collagen production at different levels and in a concentration

dependent manner.  Sericin from Chul 1/1 strain can promote cell growth and collagen production at the

highest level. At a concentration of 1.0 mg/mL, sericin from Chul 1/1 strain can promote fibroblast cell growth

at a minimum of 20% and also can activate collagen production 2.5 and 1.5 times higher than the levels

activated by sericin from Chul 3/2 and 4/2 strain, respectively.  Silk sericin from Chul 1/1 strain can

significantly promote better healing in ratsû wounds when compared to Betadine® (complete healing times are

12 and 14 days for wounds treated with sericin cream and Betadine®, respectively) or cream base alone

(complete healing times are 12 and 17 days for wounds treated with sericin cream and cream base, respectively).

Treatment with sericin cream shows no allergic reaction and renal as well as liver functions are normal after

using sericin cream for 15 days.

§” ”§—≠: ‚ª√µ’π°“«‰À¡‡´√‘´‘π,  “¬æ—π∏ÿå‰À¡, °“√√—°…“∫“¥·º≈

Keywords: Silk sericin, silk strain, wound healing

∫∑π”

‡ âπ„¬∑’Ë‰¥â®“°µ—«‰À¡ “¬æ—π∏ÿå Bombyx mori

¡’ à«πª√–°Õ∫À≈—°‡ªìπ‚ª√µ’π ‚¥¬¡’‚ª√µ’πÕ¬Ÿà¥â«¬°—π

2 °≈ÿà¡‰¥â·°à  ‚ª√µ’πª√–‡¿∑‡ âπ„¬ (fibroin protein)

∑’Ë∂Ÿ° √â“ß¡“®“°µàÕ¡∫√‘‡«≥ à«πÀ≈—ß¢Õßµ—«‰À¡

´÷Ëß‡ªìπ à«π∑’Ëπ”¡“„™â„π°“√∑Õºâ“ °≈ÿà¡∑’Ë 2 ‰¥â·°à

‚ª√µ’π∑’Ë¡’§ÿ≥ ¡∫—µ‘‡Àπ’¬«§≈â“¬°“«∑’Ë‡§≈◊Õ∫Õ¬Ÿà√Õ∫ Ê

‡ âπ‰À¡  à«ππ’È®–∂Ÿ°≈â“ßÕÕ°°àÕππ”√—ß‰À¡¡“ “«

‡ªìπ‡ âπ„¬‰¥â  ‚ª√µ’π∑’Ë¡’§ÿ≥ ¡∫—µ‘§≈â“¬°“«π’È

∂Ÿ° √â“ß¡“®“°µàÕ¡∫√‘‡«≥ à«π°≈“ß¢Õßµ—«‰À¡·≈–

√Ÿâ®—°°—π„ππ“¡¢Õß‡´√‘´‘π (sericin) ‚¥¬‚ª√µ’π

ª√–‡¿∑‡ âπ„¬®–‰¡à “¡“√∂≈–≈“¬„πµ—«∑”≈–≈“¬

 à«π„À≠à√«¡∂÷ßπÈ” °√¥ À√◊Õ¥à“ßµà“ßÊ  „π¢≥–∑’Ë

‡´√‘́ ‘π‡ªìπ‚ª√µ’π∑’Ë “¡“√∂≈–≈“¬πÈ”‰¥â¥’‡π◊ËÕß®“°¡’À¡Ÿà

hydroxyl (-OH) ‡ªìπ à«πª√–°Õ∫Õ¬Ÿà„π‚§√ß √â“ß

®”π«π¡“°  ‚¥¬∑—Ë«‰ª‚ª√µ’π°“«‰À¡‡´√‘´‘π®–∂Ÿ°

∑‘Èß‰ª„π∏√√¡™“µ‘‰ª‚¥¬‰¡à¡’°“√π”¡“„™âª√–‚¬™πåµàÕ

·µà®“°º≈°“√«‘®—¬∑—Èß„π·≈–µà“ßª√–‡∑»‰¥â· ¥ß

„Àâ‡ÀÁπ«à“‡´√‘´‘πª√–°Õ∫¥â«¬°√¥Õ–¡‘‚π∑’Ë ”§—≠

µàÕ√à“ß°“¬Õ¬Ÿà®”π«π¡“°  ∑”„Àâ¡’°“√π”‡´√‘´‘π¡“

„™â„π‡™‘ßæ“≥‘™¬å‡æ‘Ë¡¡“°¢÷Èπ‚¥¬„™â‡ªìπ à«πº ¡

 ”§—≠„π‡§√◊ËÕß ”Õ“ßÀ√◊Õ‡§√◊ËÕß¥◊Ë¡∫”√ÿß√à“ß°“¬√«¡

∑—ÈßÕ“À“√‡ √‘¡µà“ßÊ ®“°º≈¢Õß°“√«‘®—¬„π‡∫◊ÈÕßµâπ

‰¥â¡’°“√√“¬ß“π∂÷ß§ÿ≥ ¡∫—µ‘¢Õß‡´√‘´‘π„π°“√

µâ“π “√Õπÿ¡Ÿ≈Õ‘ √– (Dash et al., 2008)  “¡“√∂

ª°ªÑÕßº‘«Àπ—ß®“°√—ß ’ UV (Zhaorigetu et al., 2003)

‡ªìπµ—«°—°‡°Á∫πÈ”·≈–‡æ‘Ë¡§«“¡™ÿà¡™◊Èπ¢Õßº‘«Àπ—ß

(Padamwar et al., 2005)  ¡’ƒ∑∏‘Ï„π°“√µâ“π‡™◊ÈÕ·∫§∑’‡√’¬

(Zhang., 2002)  “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√‡®√‘≠‡µ‘∫‚µ

·≈–‡æ‘Ë¡°“√¬÷¥‡°“–¢Õß‡´≈≈åº‘«Àπ—ß (fibroblast cells)

(Minoura et al., 1995) ≈¥°“√‡®√‘≠‡µ‘∫‚µ¢Õß

‡π◊ÈÕßÕ°„π≈”‰ â„À≠à¢ÕßÀπŸ∑¥≈Õß‰¥â (Zhaorigetu

et al., 2001) ¥â«¬‡Àµÿπ’È®÷ß∑”„Àâ¡’°“√»÷°…“§âπ§«â“

‡°’Ë¬«°—∫§ÿ≥ ¡∫—µ‘¢Õß‡´√‘´‘π„π∑“ß°“√·æ∑¬å¡“°¢÷Èπ

‡´√‘´‘πª√–°Õ∫¥â«¬‡ªª‰∑¥å∑’Ë¡’¢π“¥·µ°

µà“ß°—πÕ¬à“ßπâÕ¬ 15 ™π‘¥∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈µ—Èß·µà

20-220 kDa (Sprague, 1975) ‚¥¬‡ªª‰∑¥å∑’Ë¡’πÈ”Àπ—°

‚¡‡≈°ÿ≈‡≈Á°®– “¡“√∂≈–≈“¬‰¥â¥’„ππÈ”‡¬Áπ à«π

æ«°∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈„À≠à®–≈–≈“¬‰¥â¥’„ππÈ”√âÕπ
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‡π◊ËÕß®“°¡’ß“π«‘®—¬ π—∫ πÿπ«à“ ‡´√‘´‘π “¡“√∂

°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈åº‘«Àπ—ß‰¥â¥’´÷ËßÕ“®¡’

º≈µàÕ°“√À“¬¢Õß∫“¥·º≈  ß“π«‘®—¬π’È ®÷ ß¡’

«—µ∂ÿª√– ß§å„π°“√»÷°…“ª√– ‘∑∏‘º≈¢Õß‡´√‘´‘π

∑’Ë °—¥‰¥â®“°‰À¡æ—π∏ÿå‰∑¬ “¬æ—π∏ÿåµà“ßÊ µàÕ°“√

°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈åº‘«Àπ—ß §ÿ≥ ¡∫—µ‘

¢Õß‡´√‘´‘π„π°“√°√–µÿâπ°“√ √â “ß§Õ≈≈“‡®π

¿“¬πÕ°√à“ß°“¬ (in vitro) ·≈–»÷°…“º≈¢Õß‡´√‘´‘π

µàÕ∫“¥·º≈ ¥„πÀπŸ  πÕ°®“°π’È¬—ßµ‘¥µ“¡Õ“°“√

‰¡àæ÷ ßª√– ß§å∑’Ë Õ“® ‡°‘¥¢÷Èπ®“°°“√„™â‚ª√µ’π

‰À¡‡´√‘´‘π„π°“√√—°…“·º≈Õ’°¥â«¬

Õÿª°√≥å·≈–«‘∏’«‘®—¬

√—ß‰À¡·≈–°“√ °—¥‡´√‘´‘π

√—ß‰À¡ “¬æ—π∏ÿå‰∑¬®”π«π 3  “¬æ—π∏ÿå ‰¥â·°à

 “¬æ—π∏ÿå®ÿ≈ 1/1  ’¢“«,   “¬æ—π∏ÿå®ÿ≈ 3/2  ’‡À≈◊Õß

‡¢’¬« ·≈– “¬æ—π∏ÿå®ÿ≈ 4/2  ’‡À≈◊Õß‡¢â¡‰¥â√—∫§«“¡

Õπÿ‡§√“–Àå®“°∫√‘…—∑ ®ÿ≈‰À¡‰∑¬ ®”°—¥ ∑”°“√ °—¥

‚ª√µ’π°“«‰À¡‚¥¬°“√„™âÀ¡âÕπ÷ËßÕ—¥‰ÕπÈ” (autoclave,

SS-320, Tomy Seiko Co., Ltd., Tokyo, Japan)

∑’ËÕÿ≥À¿Ÿ¡‘ 120 Õß»“‡´≈‡ ’́¬ π“π 60 π“∑’

„π°√≥’∑’Ë√—ß‰À¡¡’ ’®–∂Ÿ° °—¥ ’ÕÕ°°àÕπ‚¥¬„™â

·Õ≈°ÕŒÕ≈å (70% ethanol)   À≈—ß®“°π—Èπ “√≈–≈“¬

‡´√‘´‘π®–∂Ÿ°∑”„Àâ·Àâß¥â«¬«‘∏’°“√∑”·Àâß‡¬◊Õ°·¢Áß

(lyophilization, Heto LL 3000 lyophilizer (Allrod,

Denmark))  ·≈–‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡ ’́¬ 

®π°«à“®–π”¡“∑”°“√»÷°…“

°“√»÷°…“πÈ”Àπ—°‚¡‡≈°ÿ≈¢Õß‡´√‘´‘π

»÷°…“πÈ”Àπ—°‚¡‡≈°ÿ≈¢Õß‡´√‘´‘π‚¥¬«‘∏’°“√

·¬°‚ª√µ’π¥â«¬‡§√◊ËÕß‡®≈Õ‘‡≈§‚µ√øÕ‡√´’ ∑’Ë¡’°“√‡µ‘¡

sodium dodecyl sul fa te (SDS-PAGE gel

electrophoresis) (Takasu et al, 2002)  ‡´√‘´‘π®–∂Ÿ°

π”¡“≈–≈“¬„πøÕ ‡øµ∫—ø‡øÕ√å pH 7.5 À≈—ß®“°π—Èπ

π” “√≈–≈“¬∑’Ë‰¥â‰ªÕ∫∑’Ë 98 Õß»“‡´≈‡´’¬ π“π 2-3

π“∑’·≈–π”µ—«Õ¬à “ß‰ª∫√√®ÿ≈ß∫π·ºàπ‡®≈∑’Ë¡’

§«“¡‡¢â¡¢âπ√âÕ¬≈– 5-20 (Atto Corporation, Tokyo,

Japan) π”·ºàπ‡®≈¥—ß°≈à“«‰ª·™à„π running buffer

∑’Ëª√–°Õ∫¥â«¬ tris base „π§«“¡‡¢â¡¢âπ 125 mM,

glycine 0.96 M ·≈– SDS √âÕ¬≈– 0.5  ‚¥¬„™â

»—°¬å‰øøÑ“ 20 ¡‘≈≈‘·Õ¡·ª√å  ‡¡◊ËÕ‡ √Á® ‘Èπ·≈â«∑”°“√

¬âÕ¡ ’·ºàπ‡®≈¥â«¬ “√≈–≈“¬ silver µ“¡≈”¥—∫

°“√»÷°…“§à“°“√≈–≈“¬¢Õß‡´√‘´‘π

‡π◊ËÕß®“°‡´√‘´‘πµâÕß∂Ÿ°π”¡“≈–≈“¬‡æ◊ËÕ„™â

„π°“√‡µ√’¬¡§√’¡  ¥—ßπ—Èπ®÷ß®”‡ªìπµâÕß»÷°…“§à“°“√

≈–≈“¬¢Õßºß‡´√‘´‘π∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‚¥¬°“√π”ºß‡´√‘´‘π

ª√‘¡“≥¡“°‡°‘π§à“°“√≈–≈“¬∑’Ëª√–¡“≥‰«â„ à„π

¿“™π–∫√√®ÿ “√≈–≈“¬øÕ ‡øµ∫—ø‡øÕ√å∑’Ë¡’§à“ pH

µà“ß Ê °—π  ªî¥„Àâ π‘∑·≈–π”‰ª·™à„πÕà“ß§«∫§ÿ¡

Õÿ≥À¿Ÿ¡‘∑’Ë 25 Õß»“‡´≈‡ ’́¬ ·≈–‡¢¬à“Õ¬à“ß ¡Ë”‡ ¡Õ

π“π 30 π“∑’ À≈—ß®“°π—Èππ” “√·¢«π≈Õ¬∑’Ë‰¥â

¡“∑”°“√°√Õß¥â«¬·ºàπ°√Õß¢π“¥ 0.22 ‰¡§√Õπ ·≈â«

®÷ßπ” “√≈–≈“¬∑’Ë‰¥â¡“«—¥ª√‘¡“≥‚ª√µ’π¥â«¬ BCA

assay kit (Pierce, Rockford, IL, USA)

°“√»÷°…“º≈¢Õß‡´√‘´‘π∑’Ë¡’µàÕ°“√

‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å

‡´≈≈å‰ø‚∫√∫≈“ µå∑’Ë·¬°®“°Àπ—ßÀπŸ

(mouse fibroblast cell line L929, Chinese Academy

of Preventive Medical Sciences, Beijing, China) ∂Ÿ°

‡æ“–‡≈’È¬ß„π Dulbecco,s Modified Eagle Medium

(DMEM) ∑’Ëª√–°Õ∫¥â«¬ fetal bovine serum (FBS)

√âÕ¬≈– 10 ·≈–¬“ªØ‘™’«π– (100 U penicillin ·≈–

100 U/ml streptomycin) ¿“¬„µâ¿“«–∑’Ë¡’§«“¡‡¢â¡¢âπ

¢Õß°ä“´§“√å∫Õ°‰¥ÕÕ°‰´¥å√âÕ¬≈– 5 ∑’ËÕÿ≥À¿Ÿ¡‘ 37

Õß»“‡´≈‡´’¬   ‚¥¬Õ“À“√‡≈’È¬ß‡´≈≈å®–∂Ÿ°‡ª≈’Ë¬π∑ÿ°

2 «—π  À≈—ß®“°π—Èπ‡´≈≈å®–∂Ÿ°∂à“¬‰ª¬—ß∂“¥‡≈’È¬ß‡´≈≈å

¢π“¥ 96 À≈ÿ¡ (96-well plate) „π®”π«π 5 x 105

‡´≈≈å/À≈ÿ¡  ‡¡◊ËÕ§√∫ 24 ™—Ë«‚¡ßÕ“À“√‡≈’È¬ß‡´≈≈å®–

∂Ÿ°‡ª≈’Ë¬π·≈–¡’°“√‡µ‘¡‡´√‘´‘π„π§«“¡‡¢â¡¢âπµà“ßÊ

Õ—π‰¥â·°à 0.2, 0.4, 0.6, 0.8 ·≈– 1.0 ¡‘≈≈‘°√—¡

µàÕ¡‘≈≈‘≈‘µ√‡¢â“‰ª„πÕ“À“√‡≈’È¬ß‡´≈≈å¥â«¬ ‚¥¬°≈ÿà¡
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·≈–°“√√—°…“·º≈∑“ßº‘«Àπ—ß„πÀπŸ∑¥≈Õß

§«∫§ÿ¡°≈ÿà¡∑’Ë 1 ®–‰¡à¡’°“√‡µ‘¡‡´√‘´‘π (negative

control) ‡¢â“‰ª„πÕ“À“√‡≈’È¬ß‡´≈≈å à«πÕ’°°≈ÿà¡Àπ÷Ëß

®–‰¥â√—∫‡ªª‰∑¥å∑’Ë‡ªìπæ‘…®“°º÷Èß (melittin, toxic

peptide) „π§«“¡‡¢â¡¢âπµ—Èß·µà 0.125-1.0 ¡‘≈≈‘°√—¡

µàÕ¡‘≈≈‘≈‘µ√ (positive control)  À≈—ß®“°∫à¡‡´≈≈å

∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ π“π 24 ™—Ë«‚¡ß®–

ª√–‡¡‘π°“√√Õ¥™’«‘µ¢Õß‡´≈≈å (Mosmann, 1983)

¥â«¬ 3-(4,5-dimethylthiazolyl)-2,5-diphenyltetrazolium

bromide (MTT assay) ‚¥¬Õà“π§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë

570 π“‚π‡¡µ√ (Biohit 830, Biohit®, Helsinki,

Finland) ·≈–§”π«≥ª√‘¡“≥¢Õß‡´≈≈å∑’Ë¬—ß¡’™’«‘µÕ¬Ÿà

‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à¡’°“√‡µ‘¡‡´√‘́ ‘π  ∑”°“√

∑¥≈Õß´È”Õ¬à“ßπâÕ¬ 3 §√—Èß·≈–«‘‡§√“–Àå§«“¡

·µ°µà“ß∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘µ‘¥â«¬ one-way ANOVA

∑’Ë√–¥—∫ p < 0.05

°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß‡´√‘´‘π„π°“√

°√–µÿâ π°“√ √â “ ß§Õ≈≈“ ‡®π„π ‡´≈≈å ‰ø

‚∫√∫≈“ µå

∑”°“√»÷°…“„π‡´≈≈å‰ø‚∫√∫≈“ µå∑’Ë·¬°

®“°º‘«Àπ—ßÀπŸ‡™àπ‡¥’¬«°—∫°“√»÷°…“º≈¢Õß‡´√‘´‘π

∑’Ë¡’µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å  ·µàÀ≈—ß®“°∑’Ë¡’°“√

‡æ“–‡≈’È¬ß‡´≈≈å„πµŸâ‡≈’È¬ß‡´≈≈åπ“π 24 ™—Ë«‚¡ß·≈â«

¡’°“√π” “√≈–≈“¬ à«π„  (supernatant) ¡“∑¥ Õ∫

‡æ◊ËÕÀ“ª√‘¡“≥§Õ≈≈“‡®π™π‘¥∑’Ë 1 ‚¥¬„™â Sircol®

collagen assay kit (Biocolor Ltd., Northern Ireland,

UK) ∑”°“√«—¥°“√¥Ÿ¥°≈◊π· ß∑’Ë 500 π“‚π‡¡µ√

‡ª√’¬∫‡∑’¬∫°—∫ “√≈–≈“¬§Õ≈≈“‡®π¡“µ√∞“π∑’Ë °—¥

®“°‡´√—Ë¡¢Õß«—« (collagen type 1 standard ®“° bovine

serum, produced from USA disease free animals)

∑”°“√∑¥≈Õß È́”Õ¬à“ßπâÕ¬ 3 §√—Èß·≈–«‘‡§√“–Àå§«“¡

·µ°µà“ß∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘µ‘¥â«¬ one-way ANOVA

∑’Ë√–¥—∫ p < 0.05

°“√‡µ√’¬¡‡´√‘´‘π§√’¡

‡´√‘´‘π§√’¡‡µ√’¬¡„π§√’¡‡∫ ∑’Ëª√–°Õ∫¥â«¬

white petrolatum, mineral oil, lanolin, glycerin,

bisabolol, propylparaben ·≈– methylparaben  ‚¥¬

‡√‘Ë¡µâπ®“°°“√≈–≈“¬‡´√‘´‘π„ππÈ”√âÕπ·≈–º ¡„π

 à«πª√–°Õ∫∑’Ë≈–≈“¬πÈ”‰¥â„π√–À«à“ß°“√‡µ√’¬¡§√’¡

°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß‡´√‘´‘π

§√’¡„π°“√√—°…“∫“¥·º≈„πÀπŸ

∑”°“√∑¥ Õ∫„πÀπŸÕ“¬ÿ 8  —ª¥“ÀåπÈ”Àπ—°

250 ± 5 °√—¡®”π«π 18 µ—«  ‚¥¬ÀπŸ·µà≈–µ—«®–∂Ÿ°

‡≈’È¬ß·¬°„π°√ß‡©æ“–∑’ËÕÿ≥À¿Ÿ¡‘ 25 ± 2 Õß»“

‡´≈‡´’¬ ·≈– “¡“√∂‡¢â“∂÷ßπÈ”·≈–Õ“À“√‰¥âµ“¡µâÕß°“√

ÀπŸ∑¥≈Õß∑—ÈßÀ¡¥®–∂Ÿ°·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡Ê

≈– 9 µ—«  ·µà≈–µ—«®–‰¥â√—∫°“√ºà“µ—¥º‘«Àπ—ß∫√‘‡«≥

À≈—ßµ—«≈– 2 ·º≈„π¢π“¥ 1.5 x 1.5 ‡´πµ‘‡¡µ√

‚¥¬¡’°“√„™âª“°°“°”Àπ¥¢π“¥¢Õß·º≈°àÕπºà“∑ÿ°

§√—Èß·≈–ºà“∫“¥·º≈≈÷°∂÷ß™—Èπº‘«Àπ—ß·∑â  °≈ÿà¡∑’Ë 1 ·º≈

¥â“π´â“¬®–‰¥â√—∫°“√√—°…“¥â«¬ Betadine® (·º≈§«∫§ÿ¡)

 à«π·º≈¥â“π¢«“®–‰¥â√—∫°“√√—°…“¥â«¬§√’¡‡´√‘´‘π

(·º≈∑¥≈Õß)  „π°≈ÿà¡∑’Ë 2 ·º≈¥â“π´â“¬®–‰¥â√—∫°“√

√—°…“¥â«¬§√’¡‡∫  (§√’¡∑’Ë¡’ à«πª√–°Õ∫∑ÿ°µ—«

‡À¡◊Õπ§√’¡‡´√‘´‘π ·µà‰¡à¡’‡©æ“–‡´√‘´‘π‡ªìπÕß§å

ª√–°Õ∫Õ¬Ÿà, ·º≈§«∫§ÿ¡)  à«π·º≈¥â“π¢«“®–‰¥â√—∫

°“√√—°…“¥â«¬§√’¡‡´√‘´‘π‡™àπ‡¥’¬«°—∫„π°≈ÿà¡∑’Ë 1

(·º≈∑¥≈Õß)  „π√–À«à“ß°“√ºà“µ—¥ÀπŸ∑ÿ°µ—«®–∂Ÿ°

∑”„Àâ ≈∫¥â«¬ Zoletil 100® (Virbac, Carros, France)

„π¢π“¥ 30 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡  πÕ°®“°π’È¬—ß‰¥â√—∫

°“√©’¥¬“ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬ (Baytril®,

enrofloxacin, Bayer) ‡¢â“„µâº‘«Àπ—ß„π¢π“¥ 10

¡‘≈≈‘°√—¡/°‘‚≈°√—¡  ·≈–‡æ◊ËÕ≈¥§«“¡‡®Á∫ª«¥¢Õß

 —µ«å∑¥≈ÕßÀπŸ∑ÿ°µ—«®–‰¥â√—∫ Rimadyle® (carprofen,

Pfizer) „π¢π“¥ 5 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡∑ÿ° 24 ™—Ë«‚¡ß

µ‘¥µàÕ°—π 5 «—π  ÀπŸ∑ÿ°µ—«®–∂Ÿ°™—ËßπÈ”Àπ—°·≈–

∑ÿ°·º≈®–‰¥â√—∫°“√∑”§«“¡ –Õ“¥¥â«¬πÈ”‡°≈◊Õª√“»

®“°‡™◊ÈÕæ√âÕ¡ —ß‡°µÿ≈—°…≥–¢Õß∫“¥·º≈À√◊ÕÕ“°“√

·æâ∑’Ë ‡ °‘ ¥¢÷È π°— ∫º‘ «Àπ— ß ‚¥¬ — µ«·æ∑¬å∑ÿ ° «— π

À≈—ß®“°π—Èπ®–‰¥â√—∫°“√√—°…“¥â«¬§√’¡À√◊Õ Betadine®

‚¥¬∑“À≈—ß∑”§«“¡ –Õ“¥∫“¥·º≈«—π≈– 1 §√—Èß

µ‘¥µàÕ°—π∑ÿ°«—π®π§√∫ 15 «—π ‚¥¬„π«—π∑’Ë 0 ·≈– 15
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·≈–°“√√—°…“·º≈∑“ßº‘«Àπ—ß„πÀπŸ∑¥≈Õß

®–∑”°“√‡°Á∫‡≈◊Õ¥¢Õß —µ«å∑¥≈Õß‡æ◊ËÕπ”‰ª∑¥ Õ∫

°“√∑”ß“π¢Õßµ—∫ (µ√«®«—¥§à“ aspartate aminotransferase,

alanine aminotransferase, ·≈– alkaline phosphatase)

·≈–‰µ (µ√«®«—¥§à“ blood urea nitrogen ·≈– creatinine)

¥â«¬«‘∏’¥”‡π‘π°“√«‘®—¬„π —µ«å∑¥≈Õßπ’È‰¥â√—∫°“√Õπÿ¡—µ‘

®“°§≥–°√√¡°“√®√‘¬∏√√¡„π —µ«å∑¥≈Õß  ”π—°

 —µ«å∑¥≈Õß·Ààß™“µ‘  ¡À“«‘∑¬“≈—¬¡À‘¥≈

°“√«—¥¢π“¥·º≈„π —µ«å∑¥≈Õß

· º ≈ ® – ∂Ÿ ° «— ¥ ¢ π “ ¥ ‚ ¥ ¬ „ ™â ‡ § √◊Ë Õ ß

stereomicroscope (Carl Zeiss® (Oberkochen, Germany),

Primo Star Model, 0.3x0.65)  ·≈–∂Ÿ°∂à“¬¿“æ¥â«¬

Moticcam 2300 À≈—ß®“°π—Èπ¿“æ®–∂Ÿ°«‘‡§√“–Àå¥â«¬

Motic Images Plus 2.0 ML

º≈°“√∑¥≈Õß·≈–Õ¿‘ª√“¬º≈°“√

∑¥≈Õß

¿“æ∑’Ë 1 · ¥ßπÈ”Àπ—°‚¡‡≈°ÿ≈¢Õß‡´√‘´‘π

 “¬æ—π∏ÿå®ÿ≈ 1/1, 3/2 ·≈– 4/2 ∑’Ë °—¥¥â«¬§«“¡√âÕπ

®–‡ÀÁπ‰¥â«à“‡´√‘´‘π∑’Ë °—¥¥â«¬§«“¡√âÕπ®–¡’πÈ”Àπ—°

‚¡‡≈°ÿ≈À≈“¬¢π“¥º ¡°—πÕ¬Ÿà  ‰¡à‡ÀÁπ‡ªìπ·∂∫

™—¥‡®π‡¡◊ËÕ·¬°¥â«¬‡®≈  πÕ°®“°π’È¬—ß¡’πÈ”Àπ—°‚¡‡≈°ÿ≈

·µ°µà“ß°—π‡¡◊ËÕ °—¥®“°µà“ß “¬æ—π∏ÿå ‚¥¬‡´√‘´‘π

∑’Ë °—¥‰¥â®“° “¬æ—π∏ÿå 1/1, 3/2 ·≈– 4/2  ¡’πÈ”Àπ—°

‚¡‡≈°ÿ≈ 35-150, 35-100 ·≈– 35-75 kDa µ“¡≈”¥—∫

·µàÕ¬à“ß‰√°Áµ“¡  πÈ”Àπ—°‚¡‡≈°ÿ≈¢Õß‡´√‘´‘π∑’Ë‰¥â¡’

§«“¡ Õ¥§≈âÕß°—∫∑’Ë√“¬ß“π‚¥¬π—°«‘®—¬Õ◊Ëπ (Sprague, 1975)

∑’Ë√–∫ÿ«à“‡´√‘´‘πª√–°Õ∫‰ª¥â«¬‚ª√µ’π¬àÕ¬Ê À≈“¬µ—«

∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈Õ¬Ÿà√–À«à“ß 20-220 kDa

®“°°“√»÷°…“º≈¢Õß‡´√‘´‘π∑’Ë¡’µàÕ°“√‡®√‘≠

‡µ‘∫‚µ¢Õß‡´≈≈å (¿“æ∑’Ë 2) æ∫«à“‡´√‘´‘π∑’Ë °—¥

¥â«¬§«“¡√âÕπ®“°‰À¡∑ÿ° “¬æ—π∏ÿå‰¡à· ¥ß§«“¡‡ªìπ

æ‘…µàÕ‡´≈≈å∑’Ë§«“¡‡¢â¡¢âπ 0.2-1.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√

·≈–‡´√‘´‘π∑’Ë °—¥®“°‰À¡ “¬æ—π∏ÿå®ÿ≈ 1/1 ¬—ß “¡“√∂

°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å‰¥â„π∑ÿ°§«“¡‡¢â¡¢âπ

Õ’°¥â«¬ ‚¥¬‡´√‘́ ‘π∑’Ë§«“¡‡¢â¡¢âπ 1.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√

 “¡“√∂°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å‰¥âÕ¬à“ß¡’

π—¬ ”§—≠‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡´√‘´‘π®“° “¬æ—π∏ÿå

‡¥’¬«°—π∑ÿ°§«“¡‡¢â¡¢âπ  ·≈–®“°°“√»÷°…“ª√‘¡“≥

§Õ≈≈“‡®π™π‘¥∑’Ë 1 (collagen Type I) ´÷Ëß‡ªìπ§Õ≈≈“‡®π

∑’Ëæ∫¡“°„πº‘«Àπ—ß  ∑’Ë∂Ÿ° √â“ß¢÷Èπ®“°‡´≈≈åÀ≈—ß®“°

°√–µÿâπ¥â«¬‡´√‘´‘π (¿“æ∑’Ë 3) æ∫«à“‡´√‘´‘π∑’Ë‰¥â®“°

√—ß‰À¡∑ÿ° “¬æ—π∏ÿå “¡“√∂°√–µÿâπ°“√ √â“ß¢Õß§Õ≈

≈“‡®π‰¥â  ‚¥¬ª√‘¡“≥§Õ≈≈“‡®π∑’Ë∂Ÿ°º≈‘µ¢÷Èπ¡’

§«“¡ —¡æ—π∏å‚¥¬µ√ß°—∫§«“¡‡¢â¡¢âπ¢Õß‡´√‘´‘π∑’Ë

∂Ÿ°‡µ‘¡„πÕ“À“√‡≈’È¬ß‡´≈≈å∑’Ë °—¥‰¥â®“° “¬æ—π∏ÿå®ÿ≈ 1/

1 ·≈– ®ÿ≈ 3/2  „π¢≥–∑’Ë‡´√‘´‘π®“° “¬æ—π∏ÿå®ÿ≈ 4/2

‰¡à¡’§«“¡·µ°µà“ß„π°“√°√–µÿâπ°“√ √â“ß§Õ≈≈“‡®π

·¡â«à“®–‡æ‘Ë¡§«“¡‡¢â¡¢âπ„Àâ Ÿß¢÷Èπ°Áµ“¡  πÕ°®“°π’È

‡´√‘´‘π∑’Ë °—¥®“°‰À¡ “¬æ—π∏ÿåµà“ß°—π¬—ß “¡“√∂

°√–µÿâπ°“√ √â“ß§Õ≈≈“‡®π™π‘¥∑’Ë  1 ‰¥â

„πª√‘¡“≥∑’Ë·µ°µà“ß°—π‚¥¬ “¬æ—π∏ÿå®ÿ≈ 1/1  “¡“√∂

°√–µÿâπ°“√ √â“ß§Õ≈≈“‡®π‰¥â Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫ “¬æ—π∏ÿåÕ◊Ëπ

µ“√“ß∑’Ë 1 · ¥ß§à“°“√≈–≈“¬¢Õßºß‡´√‘´‘π

∑’Ë °—¥‰¥â®“°‰À¡ “¬æ—π∏ÿåµà“ßÊ °—π„π “√≈–≈“¬

øÕ ‡øµ∫—ø‡øÕ√å ≥ Õÿ≥À¿Ÿ¡‘ÀâÕß∑’Ë pH µà“ßÊ °—π

®–‡ÀÁπ‰¥â«à“ºß‡´√‘´‘π∑’Ë °—¥‰¥â®“°‰À¡ “¬æ—π∏ÿå®ÿ≈

1/1 ¡’§à“°“√≈–≈“¬ Ÿß ÿ¥„π∑ÿ° pH ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫ “¬æ—π∏ÿåÕ◊Ëπ Ê  ·≈–‡π◊ËÕß®“°§ÿ≥ ¡∫—µ‘„π°“√

≈–≈“¬∑’Ë¥’·≈–§«“¡ “¡“√∂„π°“√°√–µÿâπ°“√ √â“ß

§Õ≈≈“‡®π‰¥â Ÿß ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “¬æ—π∏ÿåÕ◊Ëπ

∑”„Àâ‡´√‘´‘π®“° “¬æ—π∏ÿå 1/1 ‰¥â∂Ÿ°π”¡“„™â„π

°“√‡µ√’¬¡§√’¡‡´√‘´‘π‡æ◊ËÕ„™â„π°“√∑¥≈ÕßµàÕ‰ª

¿“æ∑’Ë 4 · ¥ß∫“¥·º≈ÀπŸ„π°≈ÿà¡∑’Ë 1 ·≈–

2 ∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ Betadine® (¿“æ A), √—°…“

¥â«¬§√’¡‡´√‘´‘π (¿“æ B) „πÀπŸµ—«‡¥’¬«°—π  ·≈–‰¥â

√—∫°“√√—°…“¥â«¬§√’¡‡∫  (¿“æ C), √—°…“¥â«¬§√’¡

‡´√‘´‘π (¿“æ D) ®“°ÀπŸµ—«‡¥’¬«°—π„π«—π∑’Ë 5 ®–

‡ÀÁπ‰¥â«à“¢π“¥¢Õß·º≈„πÀπŸ∑’Ë‰¥â√—∫°“√√—°…“¥â«¬

§√’¡‡´√‘´‘π¡’¢π“¥¢Õß·º≈≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠

(¢π“¥·º≈‡∑à“°—∫ 56.84 ·≈– 82.96 µ“√“ß¡‘≈≈‘‡¡µ√

„π°≈ÿà¡∑’Ë 1 ·≈– 2 µ“¡≈”¥—∫) ‡ª√’¬∫‡∑’¬∫

°—∫¢π“¥·º≈∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ Betadine® ·≈–
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·≈–°“√√—°…“·º≈∑“ßº‘«Àπ—ß„πÀπŸ∑¥≈Õß

′

§√’¡‡∫  ‡ªìπ 63.6 ·≈– 137.5 µ“√“ß¡‘≈≈‘‡¡µ√  µ“¡≈”¥—∫

·≈–‡¡◊ËÕ∑”°“√«—¥¢π“¥·º≈¢Õß —µ«å∑¥≈Õß∑ÿ°µ—«

„π°≈ÿà¡‡¥’¬«°—π‡æ◊ËÕ§”π«≥À“®”π«π«—π∑’Ë¢π“¥·º≈

≈¥≈ß√âÕ¬≈– 50 ·≈– 90 ®“°¢π“¥¢Õß∫“¥·º≈‡√‘Ë¡

µâπ·≈–®”π«π«—π∑’Ë∫“¥·º≈À“¬ π‘∑ ®–‰¥â¢âÕ¡Ÿ≈¥—ß

· ¥ß„π¿“æ∑’Ë 5 ®–‡ÀÁπ‰¥â«à“∫“¥·º≈∑’Ë‰¥â√—∫°“√

√—°…“¥â«¬§√’¡‡´√‘´‘πÀ“¬‡√Á«°«à“∫“¥·º≈∑’Ë‰¥â√—∫°“√

√—°…“¥â«¬§√’¡‡∫ ·≈– Betadine® Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p<0.05)

πÕ°®“°°“√»÷°…“„π¥â“πª√– ‘∑∏‘¿“æ

¢Õß‡´√‘´‘π„π°“√√—°…“∫“¥·º≈·≈â«  ¬—ß‰¥â¡’°“√

µ‘¥µ“¡Õ“°“√‰¡àæ÷ßª√– ß§åÕ◊ËπÊ ∑’ËÕ“®‡°‘¥¢÷Èπ

®“°°“√„™â§√’¡‡´√‘´‘π  ‡π◊ËÕß®“°∫“¥·º≈∑’Ë„™â

∑¥ Õ∫‡ªìπ∫“¥·º≈‡ªî¥∑’Ë¡’¢π“¥§àÕπ¢â“ß„À≠à‡¡◊ËÕ

‡∑’¬∫°—∫æ◊Èπ∑’Ëº‘«Àπ—ß¢Õß —µ«å∑¥≈Õß  Õ’°∑—Èß

∫“¥·º≈¬—ß¡’§«“¡≈÷°´÷ËßÕ“®∑”„Àâ‡°‘¥°“√¥Ÿ¥´÷¡¢Õß

‚ª√µ’π‡´√‘´‘π‡¢â“ Ÿà√à“ß°“¬  ¥â«¬‡Àµÿπ’ÈºŸâ«‘®—¬®÷ß‰¥â

µ√«®«—¥ª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õßµ—∫ (aspartate

aminotransferase, alanine aminotransferase, ·≈–

alkaline phosphatase) ·≈–‰µ (blood urea nitrogen

·≈– creatinine) ®“°‡≈◊Õ¥„π —µ«å∑¥≈Õß∑’Ë‰¥â√—∫°“√

√—°…“„π«—π∑’Ë 0 ·≈– 15  (µ“√“ß∑’Ë 2) ¥â«¬πÕ°‡Àπ◊Õ

®“°°“√ —ß‡°µÕ“°“√Õ—°‡ ∫¢Õßº‘«∑’Ë∫“¥·º≈  ®“°

°“√»÷°…“º≈¢Õß°“√„™â§√’¡‡´√‘´‘π„π°“√√—°…“·º≈

‡ªî¥æ∫«à“  §à“°“√∑”ß“π¢Õßµ—∫·≈–‰µ‰¡à¡’§«“¡

·µ°µà“ß°—π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°àÕπ„™â¬“ («—π∑’Ë 0)  ·≈–

À≈—ß®“°„™â¬“‰ª·≈â« 15 «—π  (p>0.05)  Õ’°∑—Èß —µ«å

∑¥≈Õß∑—Èß 2 °≈ÿà¡¬—ß¡’§à“°“√∑”ß“π¢Õßµ—∫·≈–‰µ‰¡à

·µ°µà“ß°—π¥â«¬ (p>0.05)  ®“°°“√ —ß‡°µÿ∫“¥·º≈

¿“¬πÕ°‚¥¬ —µ«·æ∑¬åæ∫«à “∫“¥·º≈∑’Ë ‰¥â√—∫

°“√√—°…“¥â«¬§√’¡‡´√‘´‘π‰¡à· ¥ßÕ“°“√º‘¥ª°µ‘

Õ—π‡π◊ËÕß¡“®“°°“√·æâÀ√◊ÕÕ—°‡ ∫„π —µ«å∑¥≈Õßµ—«„¥‡≈¬

 —µ«å∑¥≈Õß∑ÿ°µ—« “¡“√∂√—∫ª√–∑“πÕ“À“√‰¥âµ“¡ª°µ‘

¡’πÈ”Àπ—°µ—«‡æ‘Ë¡¢÷Èπ  ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“§√’¡

‚ª√µ’π‰À¡‡´√‘´‘π‰¡à°àÕ„Àâ ‡°‘¥°“√Õ—°‡ ∫À√◊Õ

°“√·æâ„π —µ«å∑¥≈Õß  ·≈–À“°¡’°“√¥Ÿ¥´÷¡¢Õß‡´√‘´‘π

‡¢â“ Ÿà√à“ß°“¬  ‡´√‘´‘π¬—ß‰¡à¡’º≈µàÕ°“√∑”ß“π¢Õßµ—∫

·≈–‰µ„π —µ«å∑¥≈ÕßÕ’°¥â«¬  ¥—ßπ—Èπ‚ª√µ’π°“«‰À¡

‡´√‘´‘πÕ“®‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√π”¡“„™â‡ªìπ

 à«πª√–°Õ∫„π¬“√—°…“·º≈ ¥∑’Ë¡’ª√– ‘∑∏‘¿“æ

 √ÿªº≈°“√∑¥≈Õß

‡´√‘´‘π∑’Ë∂Ÿ°‡µ‘¡‡¢â“‰ª„πÕ“À“√‡≈’È¬ß‡´≈≈å

¢Õß‡´≈≈å √â“ß‡ âπ„¬„πÀπŸ “¡“√∂°√–µÿâπ°“√‡®√‘≠

‡µ‘∫‚µ¢Õß‡´≈≈å·≈–°√–µÿâπ°“√ √â“ß§Õ≈≈“‡®π‰¥â

‚¥¬ª√– ‘∑∏‘¿“æ„π°“√°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ·≈–

°“√ √â“ß§Õ≈≈“‡®π¡’§«“¡·µ°µà“ß°—πµ“¡ “¬æ—π∏ÿå

‰À¡∑’Ëπ”¡“„™â °—¥  ‡¡◊ËÕπ”‡´√‘´‘π¡“∑”„ÀâÕ¬Ÿà„π√Ÿª

·∫∫§√’¡®– “¡“√∂‡æ‘Ë¡Õ—µ√“°“√À“¬¢Õß∫“¥·º≈

‰¥â‚¥¬‰¡à°àÕ„Àâ‡°‘¥°“√·æâ  √–§“¬‡§◊Õß À√◊Õ¿“«–

º‘¥ª°µ‘Õ—π‡π◊ËÕß¡“®“°°“√∑”ß“π¢Õßµ—∫·≈–‰µ

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ «‘ ®— ¬¢Õ¢Õ∫§ÿ≥ ”π—°ß“π§≥–

°√√¡°“√«‘®—¬·Ààß™“µ‘∑’Ë‰¥â„Àâ∑ÿπ π—∫ πÿπß“π«‘®—¬

„π§√—Èßπ’È
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«“√ “√«‘®—¬ ¡¢. 14 (5) : æƒ…¿“§¡ 2552468 º≈¢Õß§√’¡‚ª√µ’π°“«‰À¡µàÕ°“√ √â“ß§Õ≈≈“‡®π

·≈–°“√√—°…“·º≈∑“ßº‘«Àπ—ß„πÀπŸ∑¥≈Õß

¿“æ∑’Ë 1.   πÈ”Àπ—°‚¡‡≈°ÿ≈¢Õß‡´√‘´‘π∑’Ë °—¥¥â«¬§«“¡√âÕπ®“°‰À¡ “¬æ—π∏ÿå ®ÿ≈ 1/1, ®ÿ≈ 3/2 ·≈– ®ÿ≈ 4/2

∫π·ºàπ‡®≈∑’Ë¡’§«“¡‡¢â¡¢âπ√âÕ¬≈– 5-20

¿“æ∑’Ë 2. º≈¢Õß‡´√‘´‘π®“°‰À¡ “¬æ—π∏ÿåµà“ß Ê ∑’Ë¡’µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å‰ø‚∫√∫≈“ µå¢ÕßÀπŸ

‡¡◊ËÕ∑”°“√∑¥≈Õß´È” 3 §√—Èß

* · ¥ß§à“·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈¢Õß‡´√‘´‘π∑’Ë‰¥â®“°

‰À¡ “¬æ—π∏ÿåÕ◊Ëπ Ê
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·≈–°“√√—°…“·º≈∑“ßº‘«Àπ—ß„πÀπŸ∑¥≈Õß

¿“æ∑’Ë 3. °“√»÷°…“ª√‘¡“≥§Õ≈≈“‡®π™π‘¥∑’Ë 1 ∑’Ë∂Ÿ° √â“ß¢÷Èπ®“°‡´≈≈å‰ø‚∫√∫≈“ µåÀπŸÀ≈—ß®“°°√–µÿâπ

¥â«¬‡´√‘´‘π„π§«“¡‡¢â¡¢âπµà“ß Ê °—π  ‡¡◊ËÕ∑”°“√∑¥≈Õß´È” 3 §√—Èß

¿“æ∑’Ë 4.  ¿“æ· ¥ß∫“¥·º≈®“°º‘«Àπ—ßÀπŸ∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ Betadine® (A), §√’¡‡´√‘´‘π (B), §√’¡‡∫  (C)

·≈– §√’¡‡´√‘´‘π (D) À≈—ß®“°‰¥â√—∫°“√√—°…“π“π 5 «—π

A B

C D
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«“√ “√«‘®—¬ ¡¢. 14 (5) : æƒ…¿“§¡ 2552470 º≈¢Õß§√’¡‚ª√µ’π°“«‰À¡µàÕ°“√ √â“ß§Õ≈≈“‡®π

·≈–°“√√—°…“·º≈∑“ßº‘«Àπ—ß„πÀπŸ∑¥≈Õß

¿“æ∑’Ë 5. º≈¢Õß‡´√‘´‘π‡ª√’¬∫‡∑’¬∫°—∫§√’¡‡∫ ·≈–¬“ Betadine® µàÕ°“√À“¬¢Õß∫“¥·º≈„πÀπŸ∑¥≈Õß

p < 0.05

p < 0.05

p < 0.05
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