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°“√ÕÕ°ƒ∑∏‘Ï·≈–°“√„™âª√–‚¬™πå‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬

°ÿ≈«¥’ æ√√≥‡™…∞å

∫∑§—¥¬àÕ

‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬ √â“ß‚¥¬ ‘Ëß¡’™’«‘µÀ≈“°À≈“¬™π‘¥µ—Èß·µà·¡≈ß ‰ª®π∂÷ß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡ æ∫«à“
‡ªª‰∑¥å‡À≈à“π’È “¡“√∂∑”≈“¬‡´≈≈å·∫§∑’‡√’¬‰¥â‚¥¬Õ“»—¬‚§√ß √â“ß ª√–®ÿ‚¥¬√«¡·≈–°√¥Õ–¡‘‚π∑’Ë‡ªìπÕß§åª√–°Õ∫
¢Õß‡ªª‰∑¥åπ—Èπ ‚¥¬‡√‘Ë¡®“°°“√®—∫°—∫º‘«‡´≈≈å·∫§∑’‡√’¬¥â«¬ª√–®ÿ∑’Ëµ√ß°—π¢â“¡ À≈—ß®“°π—Èπ®–·∑√°µ—«‡¢â“ Ÿà‡¬◊ËÕÀÿâ¡‡´≈≈å
‡ªª‰∑¥å∫“ß™π‘¥®–°àÕ„Àâ‡°‘¥√Ÿ√—Ë«∑”„Àâ‡´≈≈å‰¡à “¡“√∂§ß ¿“æ‰¥â  àßº≈„Àâ·∫§∑’‡√’¬µ“¬ „π¢≥–∑’Ë‡ªª‰∑¥åÕ’°°≈ÿà¡
Àπ÷Ëß®–·∑√°µ—«ºà“π‡¬◊ËÕÀÿâ¡‡´≈≈å‡¢â“‰ª¿“¬„π‰´‚∑æ≈“´÷¡·≈–‰ª®—∫‚¡‡≈°ÿ≈‡ªÑ“À¡“¬¿“¬„π‡´≈≈å‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß
‡¡·∑∫Õ≈‘´÷¡∑”„Àâ·∫§∑’‡√’¬µ“¬„π∑’Ë ÿ¥ °“√„™â‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬„π∑“ß°“√·æ∑¬å‡æ◊ËÕ·°âªí≠À“°“√¥◊ÈÕµàÕ¬“
ªØ‘™’«π–¬—ßÕ¬Ÿà„π√–¬–‡√‘Ë¡µâπ µâÕß¡’°“√∑”«‘®—¬‡æ◊ËÕ»÷°…“¢âÕ¥’¢âÕ‡ ’¬µàÕ‰ª

§” ”§—≠: ‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬, °“√¥◊ÈÕµàÕ¬“ªØ‘™’«π–, °“√°àÕ√Ÿ√—Ë«∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å

∫∑ª√‘∑—»πå

¿“§«‘™“‡∑§‚π‚≈¬’™’«¿“æ §≥–«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å

∫∑π”

°“√√—°…“‚√§µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬¥â«¬¬“ªØ‘™’«π–„π
ªí®®ÿ∫—πª√– ∫ªí≠À“°“√¥◊ÈÕ¬“¢Õß·∫§∑’‡√’¬ ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß„π·∫§∑’‡√’¬ Staphylococcus aureus ∑’Ë¥◊ÈÕ¬“„π
°≈ÿà¡‡¡∏‘´‘≈≈‘π (methicillin resistant Staphylococcus
aureus, MRSA) ‡ªìπ “‡Àµÿ¢Õß‚√§µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈
·∑∫∑ÿ°·Ààß∑—Ë«‚≈° æ∫«à“„πª√–‡∑»≠’ËªÿÉπ·≈–‡°“À≈’
¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß MRSA ∂÷ß√âÕ¬≈– ̃  ®“°ªï §.». Ò˘¯
∂÷ß§.». ÚÚÒ Õß§å°“√Õπ“¡—¬‚≈°‡≈Áß‡ÀÁπ∂÷ß§«“¡
 ”§—≠¢Õß°“√¥◊ÈÕ¬“ªØ‘™’«π–¢Õß·∫§∑’‡√’¬·≈–‰¥â‡º¬·æ√à
‡Õ° “√·ºπ¬ÿ∑∏»“ µ√å‡æ◊ËÕ§«∫§ÿ¡°“√¥◊ÈÕµàÕ¬“ªØ‘™’«π–
‚¥¬¡’¢âÕ·π–π”¢âÕÀπ÷Ëß§◊Õ °“√≈¥°“√„™â¬“ªØ‘™’«π–∑’Ë‰¡à
‡À¡“– ¡ √«¡∂÷ß°“√ àß‡ √‘¡„Àâ¡’¬“ªØ‘™’«π–™π‘¥„À¡à‡æ◊ËÕ≈¥
°“√¥◊ÈÕµàÕ¬“ªØ‘™’«π–∑’Ë¡’„™âÕ¬Ÿà„πªí®®ÿ∫—π ®÷ß∑”„Àâ¡’§«“¡
æ¬“¬“¡∑’Ë®–æ—≤π“¬“ªØ‘™’«π–∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß™π‘¥

„À¡à¢÷Èπ¡“ °≈«‘∏“π¢Õß¬“ªØ‘™’«π–∑’Ë„™â‚¥¬∑—Ë«‰ª„π
ªí®®ÿ∫—π §◊Õ°“√¬—∫¬—Èß°“√®”≈Õßµ—«‡Õß¢Õß¥’ ‡ÕÁπ‡Õ
°“√ —ß‡§√“–Àå‚ª√µ’π À√◊Õ°“√ —ß‡§√“–Àåºπ—ß‡´≈≈å¢Õß·∫§∑’‡√’¬
¬“ªØ‘™’«π–™π‘¥„À¡à‰¡à¡’ª√– ‘∑∏‘¿“æ∑’Ë Ÿß ‡π◊ËÕß®“°¡’¢âÕ®”°—¥
∑’Ë‚§√ß √â“ß‡§¡’¬—ß¡’§«“¡§≈â“¬§≈÷ß°—∫¬“ªØ‘™’«π–∑’Ë¡’„™âÕ¬Ÿà
„πªí®®ÿ∫—π∑”„Àâ¡’·π«‚πâ¡¢Õß°“√¥◊ÈÕµàÕ¬“‡À≈à“π’È‡¡◊ËÕπ”¡“
„™â‰¡àπ“π ®÷ß‰¥â¡’§«“¡æ¬“¬“¡„Àâ°“√À“¬“™π‘¥„À¡à
‡æ◊ËÕ·°âªí≠À“°“√¥◊ÈÕ¬“¢Õß·∫§∑’‡√’¬ ¡’√“¬ß“π«‘®—¬«à“æ∫
‡ªª‰∑¥å∫“ß™π‘¥¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬ ´÷Ëß‡ªª‰∑¥åπ’È “¡“√∂
‰¥â®“°‡≈◊Õ¥ ‡¡Á¥‡≈◊Õ¥¢“«  “√§—¥À≈—Ëß¢Õß —µ«åµ—Èß·µà —µ«å
‰¡à¡’°√–¥Ÿ° —πÀ≈—ß  —µ«å‡≈’ÈÕ¬§≈“π ‰ª®π∂÷ß —µ«å‡≈’È¬ß≈Ÿ°
¥â«¬π¡ ‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬π’È®–®—∫°—∫‰¢¡—π∑’Ë‡¬◊ËÕÀÿâ¡
‡´≈≈å¢Õß·∫§∑’‡√’¬  àßº≈„Àâ‡°‘¥√Ÿ√—Ë«∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å·≈–
 àßº≈„Àâ·∫§∑’‡√’¬µ“¬„π∑’Ë ÿ¥Ú,Û πÕ°®“°π’È‡ªª‰∑¥åµâ“π
·∫§∑’‡√’¬∫“ß™π‘¥ “¡“√∂ºà“π‡¢â“ Ÿà ‡´≈≈å·≈–‰ª®—∫°—∫
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‡ªÑ“À¡“¬∑’ËÕ¬Ÿà¿“¬„π‡´≈≈å ‡™àπ DNA RNA ‡Õπ‰´¡å  àßº≈
√∫°«π‡¡∑“∫Õ≈‘´÷¡¿“¬„π‡´≈≈å∑”„Àâ·∫§∑’‡√’¬‰¡à “¡“√∂
Õ¬Ÿà√Õ¥‰¥âÙ ‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬∑’Ë¡’ª√–®ÿ‚¥¬√«¡‡ªìπ∫«°
®–‰ª®—∫°—∫‰¢¡—π∑’Ë¡’ª√–®ÿ≈∫¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å™—ÈππÕ°
§«“¡®”‡æ“–¢Õß°“√®—∫°—π‡™àππ’È ∑”„Àâ‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬
¡’¢âÕ¥’°«à“¬“ªØ‘™’«π–‚¥¬∑—Ë«‰ª ‡π◊ËÕß®“°∂â“·∫§∑’‡√’¬
®–‡ª≈’Ë¬π·ª≈ßÕß§åª√–°Õ∫¢Õß‰¢¡—π∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å™—ÈππÕ°
®– àßº≈µàÕ§«“¡Õ¬Ÿà√Õ¥¢Õß·∫§∑’‡√’¬ ¥â«¬°≈‰°π’È °“√¥◊ÈÕ
µàÕ‡ªª‰∑¥å®–‡ªìπ‰ª‰¥â¬“°·≈–µâÕß„™â‡«≈“π“π∑’Ë·∫§∑’‡√’¬
®– √â“ß°≈‰°„π°“√¥◊ÈÕµàÕ‡ªª‰∑¥å ·¡â«à“„πªí®®ÿ∫—π®–æ∫«à“
·∫§∑’‡√’¬∫“ß™π‘¥®–¡’°“√¥◊ÈÕµàÕ‡ªª‰∑¥å·µà°Á‡ªìπ·∫§∑’‡√’¬
®”π«ππâÕ¬¡“° ·≈–æ∫«à“‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬∫“ß™π‘¥
Õ“®®–∂Ÿ°¬àÕ¬¥â«¬‡Õπ‰´¡å‚ª√µ‘‡Õ ‡π◊ËÕß®“°¡’µ”·Àπàß®”‡æ“–
∑’Ë “¡“√∂®¥®”‰¥â‚¥¬‚ª√µ‘‡Õ  ·µà‚¥¬∑—Ë«‰ªæ∫«à“°“√„™â
‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬¡“°°«à“Àπ÷Ëß™π‘¥‡æ◊ËÕ™à«¬°—π∑”≈“¬
·∫§∑’‡√’¬ ∑”„Àâ·¡â«à“®–¡’‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬∫“ß™π‘¥
∂Ÿ°¬àÕ¬¥â«¬‡Õπ‰´¡å‚ª√µ‘‡Õ °Á¬—ß¡’‡ªª‰∑¥å™π‘¥Õ◊ËπÕ’°®÷ß
‰¡à àßº≈‡ ’¬„¥ı ¢âÕ¥’ª√–°“√ ”§—≠Õ’°¢âÕÀπ÷Ëß§◊Õª√– ‘∑∏‘¿“æ
¢Õß‡ªª‰∑¥å„π∑”≈“¬‡´≈≈å·∫§∑’‡√’¬®”π«π¡“°„π‡«≈“Õ—π
√«¥‡√Á«ˆ ®“°¢âÕ‰¥â‡ª√’¬∫°«à“°“√„™â¬“ªØ‘™’«π– ®÷ß∑”„Àâ¡’
ºŸâ»÷°…“·≈–„Àâ§«“¡ π„®‡°’Ë¬«°—∫°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß
‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬·≈–°“√π”‰ª„™â„π∑“ß°“√·æ∑¬å‡ªìπ
Õ¬à“ß¡“°

°“√®—¥°≈ÿà¡¢Õß‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬

‚¥¬∑—Ë«‰ª‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬¡’¢π“¥µ—Èß·µà
ˆ - ı˘ °√¥Õ–¡‘‚π ‚¥¬¡’ —¥ à«π¢Õß°√¥Õ–¡‘‚π∑’Ë¡’ª√–®ÿ
·≈–‰¡à¡’ª√–®ÿµ—Èß·µà Ò:Ò ∂÷ß Ò:Ú  ”À√—∫‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ
√«¡‡ªìπ≈∫®–¡’°√¥Õ–¡‘‚π aspartic acid ·≈– glutamic
acid ®”π«π¡“°  à«π‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ√«¡‡ªìπ∫«°®–¡’
°√¥Õ–¡‘‚π lysine ·≈– arginine ¡“° ‡ªª‰∑¥åµâ“π

·∫§∑’‡√’¬¡’‚§√ß √â“ß‰¥âÀ≈“¬·∫∫ ‰¥â·°à α-helices relaxed
coils ·≈– antiparallel β-sheets ·µàæ∫«à“‡ªª‰∑¥å∑’Ë¡’
ª√– ‘∑∏‘¿“æ Ÿß®–¡’‚§√ß √â“ß·∫∫ amphipathic α-helix
´÷Ëß®–¡’°√¥Õ–¡‘‚π¥â“πÀπ÷Ëß¢Õß‡°≈’¬«‡ªìπ°√¥Õ–¡‘‚π∑’Ë
™Õ∫πÈ” à«πÕ’°¥â“π¢Õß‡°≈’¬«¡’°√¥Õ–¡‘‚π∑’Ë‰¡à™Õ∫πÈ”
∑”„Àâ‡ªª‰∑¥å “¡“√∂Ωíßµ—«≈ß„π‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß·∫§∑’‡√’¬
‚¥¬„™â¥â“π∑’Ë¡’°√¥Õ–¡‘‚π∑’Ë‰¡à™Õ∫πÈ”·≈–„™â°√¥Õ–¡‘‚π∑’Ë
™Õ∫πÈ”‡ªìπ à«π¢Õß√Ÿ∑’Ë¡’ “√≈–≈“¬‰À≈ºà“π ‡ªª‰∑¥åµâ“π
·∫§∑’‡√’¬∂Ÿ°®—¥·∫àß°≈ÿà¡µ“¡™π‘¥¢Õß°√¥Õ–¡‘‚π∑’Ë‡ªìπ
Õß§åª√–°Õ∫·≈–‚§√ß √â“ß¢Õß‡ªª‰∑¥å ‰¥â‡ªìπ Ù °≈ÿà¡
(µ“√“ß∑’Ë Ò) ‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ‚¥¬√«¡‡ªìπ≈∫ æ∫„π “√
§—¥À≈—Ëß∑“ß‡¥‘πÀ“¬„® µâÕß°“√ zinc ion ‡ªìπµ—«™à«¬„π
°“√ÕÕ°ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬ ·≈– “¡“√∂µâ“π·∫§∑’‡√’¬∑—Èß
·°√¡∫«°·≈–·°√¡≈∫˜-˘ ‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ‚¥¬√«¡‡ªìπ
∫«°¡’¢π“¥‡≈Á° ¡’°√¥Õ–¡‘‚π‡ªìπÕß§åª√–°Õ∫πâÕ¬°«à“
Ù °√¥Õ–¡‘‚π ‡¡◊ËÕÕ¬Ÿà„π “√≈–≈“¬∑’Ë¡’πÈ”®–¡’‚§√ß √â“ß
‰¡à·πàπÕπ ·µà‡¡◊ËÕ·∑√°µ—«Õ¬Ÿà„π™—Èπ‰¢¡—π®–¡’‚§√ß √â“ß·∫∫
α-helix æ∫«à“‚§√ß √â“ß‡ªìπ α-helix  —¡æ—π∏å°—∫°“√
ÕÕ°ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬ ·≈– “¡“√∂µâ“π·∫§∑’‡√’¬∑—Èß·°√¡
∫«°·≈–·°√¡≈∫Ò ‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ‚¥¬√«¡‡ªìπ∫«°·µà
¡’°√¥Õ–¡‘‚π∫“ß™π‘¥¡’ —¥ à«π ¡“°°«à“°√¥Õ–¡‘‚π™π‘¥Õ◊Ëπ
‡™àπ ‡ªª‰∑¥å Bectenecins ·≈– PR-39 ¡’°√¥Õ–¡‘‚π
proline ª√–¡“≥√âÕ¬≈– ÛÛ - Ù˘ ·≈– arginine √âÕ¬≈–
ÒÛ-ÛÛ ·≈–‡ªª‰∑¥å Prophenin ¡’ proline √âÕ¬≈– ı˜
·≈– phenylalanine √âÕ¬≈– Ò˘ÒÒ ‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ
∫«°·≈–≈∫ ¡’‚§√ß √â“ß·∫∫ β-sheets ‡ ∂’¬√¥â«¬æ—π∏–
‰¥´—≈‰ø¥å ‰¥â·°à ‡ªª‰∑¥å Protegrin  °—¥®“°‡¡Á¥‡≈◊Õ¥
¢“«¢ÕßÀ¡Ÿ ·≈–‡ªª‰∑¥å„π Defensin family °√¥Õ–¡‘‚π
cyteine ∑’ËÕ¬Ÿà„π‡ªª‰∑¥å°≈ÿà¡π’È √â“ßæ—π∏–‰¥ —́≈‰ø¥å
√–À«à“ß°—π¡’§«“¡ ”§—≠§◊Õ∑”„Àâ‡ªª‰∑¥å¢π“¥‡≈Á°‡À≈à“π’È
‡°‘¥‚§√ß √â“ß β-sheets ∑’Ë¡’§«“¡‡ ∂’¬√‰¥â
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µ“√“ß∑’Ë Ò °“√·∫àß°≈ÿà¡¢Õß‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬

°≈ÿà¡¢Õß‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬ ™◊ËÕ‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬  ‘Ëß¡’™’«‘µ

‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ‚¥¬√«¡‡ªìπ≈∫ - Maximin H5  —µ«å‡≈’ÈÕ¬§≈“π¡πÿ…¬å

- Dermicin

‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ‚¥¬√«¡‡ªìπ∫«° - Cecropin  A, Andropin, Moricin, ·¡≈ß

Ceratotoxin,  Melittin

- Magainin 2, Dermaseptin, Bombinin,  —µ«å‡≈’ÈÕ¬§≈“π

Brevinin-1

- CAP18 °√–µà“¬

- LL37 ¡πÿ…¬å

‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ‚¥¬√«¡‡ªìπ∫«°·≈–

¡’°√¥Õ–¡‘‚π∫“ß™π‘¥¡’ —¥ à«π¡“°

- ‡ªª‰∑¥å∑’Ë¡’ proline ¡“° - Abaecin πÈ”º÷Èß

- ‡ªª‰∑¥å∑’Ë¡’ proline ·≈– arginine ¡“° - Apidaecin πÈ”º÷Èß

- Drosocin ·¡≈ßÀ«’Ë

- PR-39 À¡Ÿ

- ‡ªª‰∑¥å∑’Ë¡’ proline ·≈– phenylalanine ¡“° - Prophenin À¡Ÿ

- ‡ªª‰∑¥å∑’Ë¡’ proline ·≈– glycine ¡“° - Coleoptericin, Holotricin ·¡≈ßªï°·¢Áß

- ‡ªª‰∑¥å∑’Ë¡’ glycine ¡“° - Hymenoptaecin πÈ”º÷Èß

- ‡ªª‰∑¥å∑’Ë¡’ tryptophan ¡“° - Indolicidin «—«§«“¬

‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ∫«°·≈–≈∫

- ªª‰∑¥å∑’Ë¡’æ—π∏–‰¥ —́≈‰ø¥å 1 æ—π∏– - Brevinin °∫

- ‡ªª‰∑¥å∑’Ë¡’æ—π∏–‰¥ —́≈‰ø¥å 2 æ—π∏– - Protegrin À¡Ÿ

- Tachyplesins ªŸ

- ‡ªª‰∑¥å∑’Ë¡’æ—π∏–‰¥ —́≈‰ø¥å 3 æ—π∏– - α-defensins, β-defensins,  —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡

θ-defensins

- ‡ªª‰∑¥å∑’Ë¡’æ—π∏–‰¥ —́≈‰ø¥å¡“°°«à“ 3 æ—π∏– - Drosomycin ·¡≈ß«—πº≈‰¡â

¥—¥·ª≈ß®“° Brogden KAÛÙ

°≈‰°°“√∑”≈“¬‡´≈≈å·∫§∑’‡√’¬¢Õß‡ªª‰∑¥å

µâ“π·∫§∑’‡√’¬

‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬¡’°≈‰°°“√∑”≈“¬‡´≈≈å
·∫§∑’‡√’¬ Ú °≈‰° ¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß‡ªª‰∑¥å °≈‰°·√°
§◊Õ°“√°àÕ„Àâ‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å·∫§∑’‡√’¬  à«π°≈‰°∑’Ë Õß
§◊Õ°“√∑’Ë‡ªª‰∑¥åºà“π‡¬◊ËÕÀÿâ¡‡´≈≈å‡¢â“‰ª Ÿà‰ ‚́µæ≈“  ÷́¡
·≈–‰ª√∫°«π¢∫«π°“√ ‡¡·∑∫Õ≈‘´÷¡¿“¬„π ‡´≈≈å
Õ¬à“ß‰√°Áµ“¡‰¡à«à“®–„™â°≈‰°„¥ ‡ªª‰∑¥å®–µâÕß “¡“√∂
·¬°·¬–√–À«à“ß‡´≈≈å —µ«å·≈–‡´≈≈å·∫§∑’‡√’¬‰¥â‚¥¬Õ“»—¬
§«“¡·µ°µà“ß¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å à«π¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß
 —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡®–¡’ à«πª√–°Õ∫¢ÕßøÕ ‚ø≈‘ªî¥∑’ËÕ¬Ÿà
„π·µà≈–™—Èπ¢Õß lipid bilayer µà“ß°—π‚¥¬∑’Ë¥â“ππÕ°¢Õß

lipid bilayer ®–¡’‰¢¡—π∑’Ë¡’ª√–®ÿ‡ªìπ°≈“ßÕ¬Ÿà¡“°‰¥â·°à
phosphatidylcholine ·≈– sphingomyelin ÷́Ëßµà“ß
®“°„π·∫§∑’‡√’¬∑’Ë®–¡’‰¢¡—π∑’Ë¡’ª√–®ÿ≈∫‡ªìπ à«π„À≠à ∑”„Àâ
‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬·¬°·¬–™π‘¥‡´≈≈å‚¥¬®–®—∫°—∫‡¬◊ËÕ
Àÿâ¡‡´≈≈å∑’Ë¡’ª√–®ÿ≈∫∑”„Àâ¡’§«“¡®”‡æ“–°—∫‡´≈≈å·∫§∑’‡√’¬
¡“°°«à“‡´≈≈å —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡ÒÚ πÕ°®“°π’È∑’Ë‡¬◊ËÕÀÿâ¡
‡´≈≈å¢Õß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡¬—ß¡’‚§‡≈ ‡µÕ√Õ≈∑’Ë‡æ‘Ë¡§«“¡
·¢Áß·√ß„π°—∫‡¬◊ËÕÀÿâ¡‡´≈≈å„π¢≥–∑’Ë‡´≈≈å·∫§∑’‡√’¬‰¡à¡’
 àßº≈„π°“√·∑√°µ—«¢Õß‡ªª‰∑¥å‡æ◊ËÕ°àÕ„Àâ‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å
¢Õß·∫§∑’‡√’¬‡°‘¥‰¥âßà“¬°«à“Õ’°¥â«¬ı µ—«Õ¬à“ß‡™àπ ‡ªª‰∑¥å
PGLa ®“°º‘«Àπ—ß°∫∑’Ë¡’‚§√ß √â“ß·∫∫ α-helical ¡’
ª√– ‘∑∏‘¿“æ Ÿß„π°“√∑”≈“¬‡´≈≈å·∫§∑’‡√’¬·°√¡≈∫∑’Ë‡¬◊ËÕ
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Àÿâ¡‡´≈≈å¡’ phosphatidylglycerol „πª√‘¡“≥ ŸßÒÛ-Òı

„π¢≥–∑’Ë°“√‡ª≈’Ë¬π°√¥Õ–¡‘‚π∑’Ë¡’ª√–®ÿ∫«°∑’Ëª≈“¬
§“√å∫Õ°´’¢Õß‡ªª‰∑¥å NisinZ ‡ªìπ°√¥Õ–¡‘‚π°≈Ÿµ“‡¡∑∑’Ë
¡’ª√–®ÿ≈∫ ®–∑”„Àâª√– ‘∑∏‘¿“æ¢Õß‡ªª‰∑¥å„π°“√·∑√°
µ—«‡¢â“ Ÿà‡¬◊ËÕÀÿâ¡‡´≈≈å∑’Ë¡’ cardiolipin ·≈– phosphatidyl-
glycerol ∑’Ë¡’ª√–®ÿ≈∫≈¥≈ßÕ¬à“ß¡“°Òˆ º≈°“√«‘®—¬‡À≈à“π’È
· ¥ß„Àâ‡ÀÁπ«à“°“√®—∫°—π¥â«¬ª√–®ÿµ√ß°—π¢â“¡√–À«à“ßª√–®ÿ
∫«°¢Õß‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬°—∫‰¢¡—π∑’Ë¡’ª√–®ÿ≈∫∑’Ë‡¬◊ËÕ
Àÿâ¡‡´≈≈å¢Õß·∫§∑’‡√’¬‡ªìπµ—«°”Àπ¥§«“¡®”‡æ“–·≈–
ª√– ‘∑∏‘¿“æ„π°“√∑”≈“¬‡´≈≈å·∫§∑’‡√’¬¢Õß‡ªª‰∑¥å
°≈‰°°“√∑”≈“¬‡´≈≈å·∫§∑’‡√’¬¢Õß‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬
‡√‘Ë¡®“°°“√‡°“–¢Õß‡ªª‰∑¥å∑’Ëº‘«‡´≈≈å (attraction and
attachment) À≈—ß®“°π—Èπ‡ªª‰∑¥å®–·∑√°µ—«∑–≈ÿ≈ß‰ª„π
‡¬◊ËÕÀÿâ¡‡´≈≈å (insertion) À≈—ß®“°π—ÈπÀ“°‡ªìπ‡ªª‰∑¥å∑’Ë
„™â°≈‰°∑’Ë∑”„Àâ‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å°Á®–‡°‘¥°“√·∑√°µ—«≈ß‰ª
„π‡¬◊ËÕÀÿâ¡‡´≈≈å‚¥¬‡ªª‰∑¥åÀ≈“¬‚¡‡≈°ÿ≈∑’Ë∫√‘‡«≥‡¥’¬«°—π
®–√à«¡°—π∑”„Àâ‡°‘¥√Ÿ∑–≈ÿ∫πºπ—ß‡´≈≈å·∫§∑’‡√’¬ (transmem-
brane pore-formation) ∑”„Àâ¡’°“√‰À≈ÕÕ°¢Õß¢Õß‡À≈«
¿“¬„π‡´≈≈å ®π‡´≈≈å‰¡à “¡“√∂§ß ¿“æ·≈–∑”„Àâ·∫§∑’‡√’¬
µ“¬„π∑’Ë ÿ¥ ·µàÀ“°‡ªª‰∑¥å„™â°≈‰°„π°“√∑”≈“¬‡´≈≈å‚¥¬
°“√√∫°«π‡¡·∑∫Õ≈‘´÷¡¢Õß·∫§∑’‡√’¬ (intracellular
killing) ‡ªª‰∑¥å°Á®–ºà“π‡¢â“ Ÿà ‰ ‚́∑æ≈“´÷¡¿“¬„π‡´≈≈å
‚¥¬‰¡à∑”„Àâ‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å √“¬≈–‡Õ’¬¥¢Õß¢—ÈπµÕπ
¢Õß°≈‰°°“√∑”≈“¬ ·∫§∑’‡√’¬¡’¥—ßπ’È

Ò. °“√‡°“–∑’Ëº‘«‡´≈≈å¢Õß‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬

‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬®–‡°“–∑’Ëº‘«‡´≈≈å·∫§∑’‡√’¬
¥â«¬·√ß¥÷ß¥Ÿ¥√–À«à“ßª√–®ÿ∑’Ëµ√ß°—π¢â“¡√–À«à“ß‡ªª‰∑¥å°—∫
¢Õßºπ—ß‡´≈≈å·∫§∑’‡√’¬ ´÷Ëß‚¥¬ à«π„À≠à‡ªª‰∑¥å®–¡’ª√–®ÿ
‡ªìπ∫«°·≈–º‘«‡´≈≈å·∫§∑’‡√’¬¡’ª√–®ÿ‡ªìπ≈∫ ∑—Èßπ’È·∫§∑’‡√’¬
·∫àßÕÕ°‰¥â‡ªìπ Ú °≈ÿà¡µ“¡Õß§åª√–°Õ∫¢Õßºπ—ß‡´≈≈å
∑”„Àâ¡’°“√µ‘¥ ’·°√¡∑’Ëµà“ß°—π§◊Õ ·∫§∑’‡√’¬·°√¡∫«°·≈–
·°√¡≈∫ ‚¥¬ºπ—ß‡´≈≈å¢Õß·∫§∑’‡√’¬·°√¡∫«°®–¡’‡¬◊ËÕÀÿâ¡
‡´≈≈å·≈–™—Èπ¢Õß‡ªª∑‘‚¥‰°≈·§π∑’ËÀπ“·≈–¡’ lipoteichoic
acid ™à«¬∑”„Àâ‚§√ß √â“ß¡’§«“¡·¢Áß·√ß ª√–®ÿ≈∫¢Õß

teichoic acid ∑’Ë¬◊ËπÕÕ°‰ª∑’Ëº‘«‡´≈≈å¢Õß·∫§∑’‡√’¬·°√¡
∫«°®–®—∫°—∫‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ∫«° „π¢≥–∑’Ëºπ—ß‡´≈≈å¢Õß
·∫§∑’‡√’¬·°√¡≈∫¡’‚§√ß √â“ß∑’Ë´—∫´âÕπ°«à“ ª√–°Õ∫¥â«¬
‡¬◊ËÕÀÿâ¡‡´≈≈å Ú ™—Èπ§◊Õ‡¬◊ËÕÀÿâ¡‡´≈≈å™—ÈππÕ°·≈–‡¬◊ËÕÀÿâ¡‡´≈≈å
™—Èπ„π §—Ëπ¥â«¬‡ªª∑‘‚¥‰°≈·§π∑’Ë∫“ß°«à“„π·∫§∑’‡√’¬·°√¡
∫«° ‡¬◊ËÕÀÿâ¡‡´≈≈å™—ÈππÕ°¡’ lipopolysaccharide À√◊Õ
‡√’¬°«à“ endotoxin ‡¬◊ËÕÀÿâ¡‡´≈≈å™—Èππ’Èª√–°Õ∫¥â«¬‰¢¡—π
À≈“¬™π‘¥ ‰¢¡—π∑’Ë¡’ª√–®ÿ≈∫ phosphatidylglycerol
(PG), diphosphatidylglycerol ·≈–‰¢¡—π∑’Ë¡’∑—Èßª√–®ÿ∫«°
·≈–ª√–®ÿ≈∫ cardiolipin, phosphatidylethanolamine
(PE) ‰¢¡—π∑’Ë¡’ª√–®ÿ≈∫‡À≈à“π’È√«¡∂÷ßÀ¡ŸàøÕ ‡øµ¢Õß
lipopolysaccharide ®–®—∫°—∫‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ∫«°
‡ªª‰∑¥åÀ≈“¬Ê ‚¡‡≈°ÿ≈∑’Ë¡“‡°“–∑’Ëº‘«‡´≈≈åπ’È®–·∑√°µ—«
≈ß Ÿàºπ—ß‡´≈≈å„π¢—ÈπµÕπµàÕ‰ª

Ú. °“√·∑√°µ—«¢Õß‡ªª‰∑¥å∑’Ëº‘«‡´≈≈å·∫§∑’‡√’¬

‡ªª‰∑¥å®–µâÕß·∑√°µ—«ºà“π™—Èπ‚æ≈‘·´§§“‰√¥å
°àÕπ∑’Ë®–‡¢â“ Ÿà™—Èπ‡¬◊ËÕÀÿâ¡‡´≈≈å  ”À√—∫·∫§∑’‡√’¬·°√¡∫«°
‡ªª‰∑¥å®–µâÕßºà“π™—ÈπÀπ“¢Õß‡ªªµ‘‚¥‰°≈·§π∑’Ë¡’
‚æ≈‘·´§§“‰√¥å teichoic acid ·≈– lipoteichoic acid
 à«π·∫§∑’‡√’¬·°√¡≈∫®–µâÕßºà“π™—Èπ lipopolysaccharide
‡æ◊ËÕ‡¢â“ Ÿà™—Èπ outer membrane ÷́Ëß°≈‰°„π°“√ºà“π™—Èπ
‚æ≈‘·´§§“‰√¥å‡À≈à“π’È¬—ß‰¡à™—¥‡®π Õ¬à“ß‰√°Áµ“¡À≈—ß®“°∑’Ë
‡ªª‰∑¥å  “¡“√∂ºà“π‡¢â“ Ÿà‡¬◊ËÕÀÿâ¡‡´≈≈å‰¥â·≈â« ‡ªª‰∑¥å°Á®–¡’
Õ—πµ√°‘√‘¬“ (interaction) °—∫ lipid bilayer µ“¡¥â«¬°“√
·∑√°µ—«‡¢â“ Ÿà‡¬◊ËÕÀÿâ¡‡´≈≈å

Û. °“√‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å·∫§∑’‡√’¬

‡¡◊ËÕ¡’®”π«π‡ªª‰∑¥å¡“‡°“–∑’Ëº‘«‡´≈≈å·∫§∑’‡√’¬
¡“°¢÷Èπ ‡ªª‰∑¥å®–°≈—∫µ—«®“°·π«¢π“π°—∫º‘«‡´≈≈å‡ªìπ
·π«¥‘Ëß·≈–·∑√°µ—«≈ß Ÿà lipid bilayer ¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å
‡ªª‰∑¥åÀ≈“¬‚¡‡≈°ÿ≈∑’Ë·∑√°µ—«®–‡°‘¥Õ—πµ√°‘√‘¬“°—π‡°‘¥
‡ªìπ√Ÿ √Ÿª·∫∫°“√·∑√°¢Õß‡ªª‰∑¥å‡æ◊ËÕ°àÕ„Àâ‡°‘¥√Ÿ√—Ë«π’È
Õ∏‘∫“¬‰¥â®“°·∫∫®”≈Õß Û ·∫∫§◊Õ Barrel-stave model,
Toroidal-pore model ·≈– Carpet modelÒ˜ (√Ÿª∑’Ë Ò)
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- Barrel-stave model ‡ªª‰∑¥å∑’Ë¡’‚§√ß √â“ß
·∫∫ α-helix ®–·∑√°µ—«≈ß„π‡¬◊ËÕÀÿâ¡‡´≈≈å·≈–¡“√«¡
µ—«°—πª√–°Õ∫°—π§≈â“¬°—∫√Ÿª∂—ß°≈¡ (barrel) ‚¥¬·µà≈–
‡ªª‰∑¥å‡ ¡◊Õπ°—∫‡ªìπ·ºàπ‰¡â∑’Ëª√–°Õ∫°—π§≈â“¬°—∫
¢Õ∫¢Õß∂—ß ∑”„Àâ‡°‘¥‡ªìπ™àÕß°≈«ßµ√ß°≈“ß (√Ÿª∑’Ë ÒA)
µ—«Õ¬à“ß¢Õß‡ªª‰∑¥å∑’Ë∑”„Àâ‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å‚¥¬„™â·∫∫
®”≈Õßπ’È§◊Õ Alamethicin º≈®“°°“√«‘‡§√“–Àå¢Õß‡ªª‰∑¥å„π
lipid bilayer ¥â«¬‡∑§π‘§ circular dichroism, neutron
scattering ·≈– x-ray scattering æ∫«à“ Alamethicin ¡’
‚§√ß √â“ß·∫∫ α-helix ®–‡°“–°≈ÿà¡°—π·≈–®–À—π‡ªª‰∑¥å
‡Õ“¥â“π∑’Ë‰¡à™Õ∫πÈ”‰ª®—∫°—∫ lipid bilayer ∑”„Àâ¥â“π∑’Ë
™Õ∫πÈ”¢Õß‡ªª‰∑¥å®”π«π ¯ ‡ªª‰∑¥å¡“ª√–°Õ∫°—π‡ªìπ
√Ÿ∑’Ë¬Õ¡„Àâ¢Õß‡À≈«‰À≈ºà“π‰¥âÒ¯-Ú

- Toroidal-pore model „π·∫∫®”≈Õßπ’È
√–À«à“ß∑’Ë‡ªª‰∑¥å·∑√°µ—«≈ß‰ª„π‡¬◊ËÕÀÿâ¡‡´≈≈å∂÷ß™—Èπ·√°
(monolayer) ¢Õß lipid bilayer ‡Àπ’Ë¬«π”„Àâ à«π¢Õß
lipid head ∑’Ë¡’ª√–®ÿ¢Õß‰¢¡—π∫‘¥‚§âß¡“ —¡º— °—∫‡ªª‰∑¥å
®π°√–∑—Ëß‡ªª‰∑¥å·∑√°µ—«∑–≈ÿ∑—Èß Õß™—Èπ¢Õß lipid bilayer

∑”„Àâ¢Õ∫¢Õß√Ÿ∑’Ë‡°‘¥¢÷Èπ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈åπ’È‡°‘¥®“° à«π¢Õß
‡ªª‰∑¥å·≈– à«π¢Õß lipid head ́ ÷Ëßµà“ß®“° Barrel-stave
model ∑’Ë‡°‘¥®“°‡©æ“– à«π¢Õß‡ªª‰∑¥å‡∑à“π—Èπ (√Ÿª∑’Ë Ò
B)  Magainin Protegrin ·≈– Melittin ‡ªìπ‡ªª‰∑¥å∑’Ë„™â
°≈‰°π’È‡æ◊ËÕ∑”≈“¬‡´≈≈å·∫§∑’‡√’¬ ‚¥¬∑’Ë Magainin ∑”„Àâ
‡°‘¥√Ÿ∑’Ë¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ßª√–¡“≥ Û. - ı. nm
·≈–Àπ÷Ëß√Ÿ‡°‘¥®“° Ù - ˜ ‚¡‡≈°ÿ≈¢Õß Magainin ·≈–
ª√–¡“≥ ˘ ‚¡‡≈°ÿ≈¢Õß‰¢¡—πÒı,Ú,ÚÒ

- Carpet model °“√‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å„π·∫∫
®”≈Õßπ’È‡°‘¥®“°‡ªª‰∑¥å®”π«πÀ≈“¬‡ªª‰∑¥å®—∫°—∫ª√–®ÿ
≈∫¢Õß phospholipid head ¢Õß‰¢¡—π∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å
„π·π«¢π“π‡À¡◊Õπ°—∫°“√ªŸæ√¡∫π‡¬◊ËÕÀÿâ¡‡´≈≈å ‡π◊ËÕß®“°
¡’‡ªª‰∑¥å®”π«π¡“°®÷ß‰ª√∫°«π§«“¡‡ ∂’¬√¢Õß lipid
bilayer ‡ªª‰∑¥å®–·∑√°≈ß‰ª„π‡¬◊ËÕÀÿâ¡‡´≈≈å·∫∫‡¥’¬«°—∫
 “√®”æ«°¥’‡∑Õ√å‡®π ∑”„Àâ‰¢¡—π∂Ÿ°Àÿâ¡¥â«¬‡ªª‰∑¥åÀ≈ÿ¥
ÕÕ°‰ª‡ªìπ∂ÿß‡≈Á°Ê ¢Õß micelle ‡´≈≈å‰¡à “¡“√∂√—°…“
 ¿“æ‰¥â ∑”„Àâ‡´≈≈å·∫§∑’‡√’¬µ“¬„π∑’Ë ÿ¥ (√Ÿª∑’Ë ÒC)
µ—«Õ¬à“ß¢Õß‡ªª‰∑¥å∑’Ë„™â°≈‰°π’È‰¥â·°à OvispirinÒ˜,ÚÚ,ÚÛ

√Ÿª∑’Ë Ò ·∫∫®”≈Õß°“√·∑√°¢Õß‡ªª‰∑¥å‡æ◊ËÕ°àÕ„Àâ‡°‘¥√Ÿ√—Ë« Barrel-stave model (A), Toroidal-pore model (B) ·≈–
Carpet model (C) ∑’Ë¡“ Oren 1998Ò˜
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Ù. °“√√∫°«π‡¡·∑∫Õ≈‘́ ÷¡¢Õß‡´≈≈å·∫§∑’‡√’¬

‡ªª‰∑¥å∫“ß™π‘¥‰¡à‰¥â°àÕ„Àâ‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å
·µà®–·∑√°µ—«ºà“π‡¢â“ Ÿà‰ ‚́∑æ≈“ ÷́¡ ‡ªª‰∑¥å‡À≈à“π’È®–¡’
‡ªÑ“À¡“¬µà“ß°—π¥—ß· ¥ß„π√Ÿª∑’Ë ÚÚÙ ‰¥â·°à √∫°«π
°√–∫«π°“√®”≈Õßµ—«‡Õß¢Õß DNA °“√ —ß‡§√“–Àå RNA
°“√ —ß‡§√“–Àå·≈–°“√¡â«πµ—«¢Õß‚ª√µ’π °“√¬—∫¬—Èß
°“√∑”ß“π¢Õß‡Õπ‰´¡å ·≈–°“√¬—∫¬—Èß°“√ √â“ßºπ—ß‡´≈≈å
¢Õß·∫§∑’‡√’¬ µ—«Õ¬à“ß¢Õß‡ªª‰∑¥å∑’Ë∑”≈“¬‡´≈≈å·∫§∑’‡√’¬
‚¥¬Õ“»—¬°≈‰°π’È‰¥â·°à Buforin II ́ ÷Ëß‡ªìπ‡ªª‰∑¥å¢π“¥ ÚÒ
°√¥Õ–¡‘‚π ¡’‚§√ß √â“ß‡ªìπ·∫∫ α-helix æ∫«à“°√¥Õ–¡‘‚π
proline ∑’Ë¡’µ”·ÀπàßÕ¬Ÿàµ√ß°≈“ß α-helix ¡’§«“¡ ”§—≠
„π°“√·∑√°µ—«ºà“π‡¬◊ËÕÀÿâ¡‡´≈≈åÚı ®“°π—Èπ Buforin II ®–
®—∫°—∫ DNA ·≈– RNA ¬—∫¬—Èß°“√ —ß‡§√“–Àå DNA RNA
·≈–‚ª√µ’πÚˆ æ∫«à“ Tachyplesin PR-39 ·≈– Pleurocidin
¶à“‡´≈≈å·∫§∑’‡√’¬¥â«¬°≈‰°π’È¥â«¬Ú˜-Ú˘ ‡ªª‰∑¥å„π°≈ÿà¡∑’Ë
¡’°√¥Õ–¡‘‚π proline  Ÿß‰¥â·°à Pyrrhocoricin Drosocin
·≈– Apidaecin ®–®—∫Õ¬à“ß®”‡æ“–°—∫ DnaK ÷́Ëß‡ªìπ
heat shock protein ∑”Àπâ“∑’Ë™à«¬„π°“√¡â«πµ—«¢Õß‚ª√µ’π
°“√®—∫°—∫ DnaK ¡’º≈∑”„Àâ‚ª√µ’π‰¡à “¡“√∂¡â«πµ—«‰¥â
‚§√ß √â“ß∑’Ë∂Ÿ°µâÕß àßº≈„Àâ‡°‘¥§«“¡º‘¥ª√°µ‘„π°“√∑”ß“π

¢Õß‚ª√µ’π¢Õß·∫§∑’‡√’¬Û ‡ªª‰∑¥å™◊ËÕ Mersacidin ¡’
º≈¬—∫¬—Èß°“√ —ß‡§√“–Àå‡ªª∑‘‚¥‰°≈·§π àßº≈µàÕ°“√ √â“ß
ºπ—ß‡´≈≈å¢Õß·∫§∑’‡√’¬ÛÒ

°“√„™â‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬„π∑“ß°“√·æ∑¬å

„πªí®®ÿ∫—ππ’Èæ∫«à“¡’‡ªª‰∑¥å∑’Ë¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬
¡’®”π«π¡“°°«à“ ˆ ™π‘¥ °“√π”‡ªª‰∑¥å‡À≈à“π’È‰ª„™â
ª√–‚¬™πå∑“ß°“√·æ∑¬å®”‡ªìπµâÕß¡’°“√»÷°…“∂÷ß°≈‰°
°“√∑”ß“π¢Õß‡ªª‰∑¥å‡À≈à“π’ÈÕ¬à“ß≈–‡Õ’¬¥ √«¡∑—Èßº≈¢â“ß‡§’¬ß
¢Õß‡ªª‰∑¥å‡À≈à“π’È¥â«¬ ¢âÕ¥’¢Õß‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬∑’Ë
‡Àπ◊Õ°«à“¬“ªØ‘™’«π–∑’Ë„™âÕ¬Ÿà„πªí®®ÿ∫—π§◊Õ °“√¥◊ÈÕµàÕ
‡ªª‰∑¥å¢Õß·∫§∑’‡√’¬‡°‘¥„πÕ—µ√“∑’ËπâÕ¬°«à“¬“ªØ‘™’«π–¡“°
¡’ß“π«‘®—¬‡°’Ë¬«°—∫°“√¥◊ÈÕ¬“¢Õß Pseudomonas aeruginosa
æ∫«à“„™â‡ªª‰∑¥å HB50, HB153, HBPM4, and HB71
À≈—ß®“° 30 passages ·≈â«æ∫«à“¥◊ÈÕµàÕ‡ªª‰∑¥å‡æ’¬ß
Ú - Ù ‡∑à“ „π¢≥–∑’Ë¡’°“√¥◊ÈÕµàÕ¬“ªØ‘™’«π– Gentamicin
 Ÿß∂÷ß Ò˘ ‡∑à“ÛÚ,ÛÛ ¢âÕ¥’Õ’°ª√–°“√Àπ÷Ëß§◊Õ‡ªª‰∑¥å
∑”≈“¬‡´≈≈å·∫§∑’‡√’¬·∫∫‰¡à®”‡æ“–‡®“–®ß  ∑”„ÀâÕÕ°ƒ∑∏‘Ï
¶à“·∫§∑’‡√’¬‰¥âÀ≈“¬À≈“¬™π‘¥„π§√“«‡¥’¬«°—π·≈–ÕÕ°ƒ∑∏‘Ï
Õ¬à“ß√«¥‡√Á«ÛÙ ®“°¢âÕ¡Ÿ≈‡°’Ë¬«°—∫‚§√ß √â“ß·≈–°√¥Õ–¡‘‚π

√Ÿª∑’Ë Ú ·∫∫®”≈Õß°≈‰°°“√ÕÕ°ƒ∑∏‘Ï∑”≈“¬·∫§∑’‡√’¬‚¥¬‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬ °“√√∫°«π‡¡·∑∫Õ≈‘́ ÷¡¢Õß‡´≈≈å·∫§∑’‡√’¬
(Ò) ·≈–°“√°àÕ„Àâ‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å∑—Èß Û ·∫∫ (Ú, Û ·≈– Ù) ∑’Ë¡“ Jenssen 2006ÚÙ
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∑’Ë‡ªìπÕß§åª√–°Õ∫¢Õß‡ªª‰∑¥å ∑”„Àâ¡’°“√¥—¥·ª≈ß‡ªª‰∑¥å
∑’Ë‰¥â®“° ‘Ëß¡’™’«‘µ À√◊Õ —ß‡§√“–Àå‡ªª‰∑¥å¢÷Èπ‚¥¬‡≈’¬π·∫∫
‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬∑’Ë √â“ß¢÷Èπ®“° ‘Ëß¡’™’«‘µ‡æ◊ËÕ„Àâ‡ªª‰∑¥å
¡’§ÿ≥ ¡∫—µ‘µ“¡∑’ËµâÕß°“√ ‡ªª‰∑¥å∑’Ë°”≈—ß‡µ√’¬¡π”‰ª„™â
„π∑“ß°“√·æ∑¬å (preclinical) ‡æ◊ËÕ√—°…“°“√µ‘¥‡™◊ÈÕ
·∫§∑’‡√’¬ ‰¥â·°à Mersacidin(bateriocin), Plectasin
(fungal defensin), CSA-13 (ceroganin), HB-50
(memitic of Cecropoin) ·≈– HB-170 (fragment of
Cepropin B)Ûı  ‡ÀÁπ‰¥â«à“°“√„™â‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬„π
∑“ß°“√·æ∑¬å¬—ßÕ¬Ÿà„π√–¬–‡√‘Ë¡µâπ µâÕß¡’°“√»÷°…“„π
¥â“πµà“ßÊ ‡™àπ °“√§âπÀ“‡ªª‰∑¥å™π‘¥„À¡àÊ ∑’Ë¡’ƒ∑∏‘Ïµâ“π
·∫§∑’‡√’¬‡æ◊ËÕ„Àâ‰¥â§«“¡À≈“°À≈“¬¡“°¢÷Èπ °“√»÷°…“§«“¡
‡ªìπæ‘…¢Õß‡ªª‰∑¥å‚¥¬„™â —µ«å∑¥≈Õß °“√ª√—∫ª√ÿß„Àâ
‡ªª‰∑¥å¡’§√÷Ëß™’«‘µ∑’Ëπ“π¢÷ÈπÛˆ √«¡∂÷ß°“√À“«‘∏’∑’Ë®–≈¥µâπ∑ÿπ
„π°“√º≈‘µ‡ªª‰∑¥å‡À≈à“π’È ‡π◊ËÕß®“°ªí®®ÿ∫—ππ’Èµâπ∑ÿπ„π°“√
º≈‘µ¢Õß‡ªª‰∑¥å¬—ß·æß¡“° (ı-Ù ¥Õ≈≈“√å À√—∞µàÕ
°√—¡) ‡¡◊ËÕ‡∑’¬∫°—∫¬“ªØ‘™’«π– (‡™àπ aminoglycoside ¡’
√“§“ª√–¡“≥ .¯ ¥Õ≈≈“√å À√—∞µàÕ°√—¡)Û˜ ·≈–∑’Ë ”§—≠
∑’Ë ÿ¥§◊Õ„πªí®®ÿ∫—ππ’Èæ∫«à“·∫§∑’‡√’¬∫“ß™π‘¥ √â“ß°≈‰°¥◊ÈÕ
µàÕ‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬ ‡™àπ °“√‡ª≈’Ë¬πª√–®ÿ∑’Ëº‘«‡´≈≈å
‡™àπ Staphylococcus aureus ¡’°≈‰°„π°“√¢π àß
°√¥Õ–¡‘‚π D-alanine ÷́Ëß‡ªìπ°√¥Õ–¡‘‚π∑’Ë‰¡à¡’ª√–®ÿ®“°
‰ ‚́µª≈“ ´÷¡‰ª∑’Ë teichoic acid ∑’Ëº‘«‡´≈≈å ‡æ◊ËÕ‡ªìπ°“√
≈¥ª√–®ÿ≈∫¢Õß teichoic acid ∑”„Àâ‡ªª‰∑¥å∑’Ë¡’ª√–®ÿ∫«°
‰¡à “¡“√∂®—∫‰¥âÛ¯ „π·∫§‡√’¬„π®’π—  Salmonella ¡’°≈‰°
„π°“√‡µ‘¡À¡Ÿà aminoarabinose ∑’ËÀ¡ŸàøÕ ‡øµ¢Õß lipid
A ∑”„Àâ≈¥ª√–®ÿ≈∫≈ß πÕ°®“°π’È¬—ß¡’°“√‡µ‘¡ 2-hydroxy-
myristate ·≈– palmitate ∑’Ë lipid A Õ’°¥â«¬ ∑”„Àâ≈¥
√–¥—∫§«“¡‰À≈¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å  àßº≈√∫°«π°“√·∑√°µ—«

¢Õß‡ªª‰∑¥å„Àâ‡ªìπ‰ª‰¥â¬“°¢÷ÈπÛ˘ πÕ°®“°π’È¬—ß¡’°≈‰°°“√
¢—∫‡ªª‰∑¥åÕÕ°®“°‡´≈≈å‚¥¬„™â‚ª√µ’π∑’ËÕ¬Ÿà∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å
™—ÈππÕ° (outer membrane) „π·∫§∑’‡√’¬·°√¡≈∫∫“ß™π‘¥
‡™àπ Yersinia enterocoliticaÙ √«¡∂÷ß°≈‰°°“√¬àÕ¬
‡ªª‰∑¥å¥â«¬‡Õπ‰´¡å‚ª√µ‘‡Õ  ‡™àπ „π·∫§∑’‡√’¬ Staphyl-
ocoocus aureus  “¬æ—π∏ÿå∑’Ë¥◊ÈÕµàÕ‡ªª‰∑¥å LL-37 æ∫«à“
¡’°“√ √â“ß‡Õπ‰´¡å Aureolysin ‡æ◊ËÕ¬àÕ¬‡ªª‰∑¥å LL-37
π’ÈÙÒ ¥—ßπ—Èπ®÷ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–µâÕßÀ“«‘∏’ªÑÕß°—π°“√¥◊ÈÕ
µàÕ‡ªª‰∑¥å‚¥¬·∫§∑’‡√’¬‰¡à„Àâ‡À¡◊Õπ°—∫°“√¥◊ÈÕµàÕ¬“ªØ‘™’«π–
∑’Ë √â“ßªí≠À“„πªí®®ÿ∫—ππ’È

 √ÿª

®–‡ÀÁπ‰¥â«à“°“√„™â‡ªª‰∑¥åµâ“π·∫§‡√’¬‡æ◊ËÕ·°âªí≠À“
°“√¥◊ÈÕ¬“ªØ‘™’«π–‰¥â√—∫§«“¡ π„π‡ªìπÕ¬à“ß¡“°„πªí®®ÿ∫—π
‡π◊ËÕß®“°¡’§«“¡ª≈Õ¥¿—¬·≈–¡’§«“¡®”‡æ“–µàÕ‡´≈≈å·∫§∑’‡√’¬
Õ¬à“ß‰√°Áµ“¡æ∫«à“ª√– ‘∑∏‘¿“æ¢Õß‡ªª‰∑¥åµâ“π·∫§∑’‡√’¬
„π°“√∑”„Àâ‡°‘¥√Ÿ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å¢÷ÈπÕ¬Ÿà°—∫¢π“¥ ≈”¥—∫
°√¥Õ–¡‘‚π ª√–®ÿ‚¥¬√«¡ §«“¡™Õ∫πÈ” (hydrophilicity)
·≈–‰¡à™Õ∫πÈ” (hydrophobicity) ·≈–‚§√ß √â“ß¢Õß‡ªª‰∑¥å
µâ“π·∫§∑’‡√’¬ „π à«π¢Õß·∫§∑’‡√’¬∂â“À“°·∫§∑’‡√’¬π—Èπ¡’
‰¢¡—π∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å‡ªìπª√–‡¿∑ anionic phospholipid
°Á®–‰«µàÕ°“√∂Ÿ°∑”≈“¬¥â«¬‡ªª‰∑¥å ‡π◊ËÕß®“°æ∫«à“¡’
·∫§∑’‡√’¬∫“ß™π‘¥‰¥âæ—≤π“°≈‰°¥◊ÈÕµàÕ‡ªª‰∑¥å ¥—ßπ—Èπ¬—ß
§ßµâÕß¡’°“√«‘®—¬‡æ◊ËÕª√—∫ª√ÿßª√– ‘∑∏‘¿“æ √«¡∑—Èß‡ªª‰∑¥å
µâ“π·∫§∑’‡√’¬¬—ß¡’√“§“·æßÕ¬Ÿà °“√À“‡ªª‰∑¥å™π‘¥„À¡à∑’Ë¡’
ƒ∑∏‘Ï„π°“√µâ“π·∫§∑’‡√’¬ Ÿß·≈–¡’√“§“∂Ÿ° √«¡∂÷ß°“√À“«‘∏’
ªÑÕß°—π°“√¥◊ÈÕµàÕ‡ªª‰∑¥å‚¥¬·∫§∑’‡√’¬ ¬—ß§ßµâÕß¡’°“√
«‘®—¬µàÕ‰ª
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Abstract

Action and applications of antibacterial peptides

Kulwadee Phannachet
Biotechnology Department, Faculty of Science and Technology, Thammasat University

Antibacterial peptides are produced by various organisms from insects to mammals. Modes of action of
these peptides for killing bacteria depend on their structures, charges and amino acid compositions. Attraction and
attachment of peptides on surface of bacteria by charge-charge interaction followed by cell membrane insertion.
Bacteria death is caused either by the transmembrane pore-forming or intracellular killing mechanisms. Therapeutic
uses of antibacterial peptides especially for dealing with antibiotic resistance problem are still in the preclinical
phase and needed the intensively study on the advantages and disadvantages.

Keywords: Antibacterial peptide, Antibiotic resistance, transmembrane pore-formation

defensins, protegrins, and other antimicrobial
peptides. J Biol Chem. 1999;274:8405-10.

Û˘. Groisman EA, Parra-Lopez C, Salcedo M, Lipps
CJ, Heffron F. Resistance to host antimicrobial
peptides is necessary for Salmonella virulence.
Proc Natl Acad Sci USA. 1992;89:11939-43.

Ù. Nikaido H. Multidrug efflux pumps of gram-
negative bacteria. J Bacteriol. 1996;178:5853-9.

ÙÒ. Sieprawska-Lupa M, Mydel P, Krawczyk K,
Wojcik K, Puklo M, Lupa B, et al. Degradation
of  human  antimicrobial  peptide  LL-37  by
Staphylococcus  aureus-derived  proteinases.
Antimicrob Agents Chemother. 2004;48:4673-9.


