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∫∑§—¥¬àÕ ªí®®ÿ∫—π°“√«‘®—¬¥â“π‡´≈≈åµâπ°”‡π‘¥π—∫‡ªìπÀπ÷Ëß„π “¢“∑’Ë‰¥â√—∫§«“¡ π„®¡“°∑’Ë ÿ¥∑“ß«‘∑¬“»“ µ√å

°“√·æ∑¬å ¥â«¬§«“¡À«—ß∑’Ë®–π”¡“„™âª√–‚¬™πå„π°“√√—°…“·≈–øóôπøŸ ¿“«–‡ ◊ËÕ¡¢Õß√à“ß°“¬ ‡´≈≈åµâπ

°”‡π‘¥∑’Ë¡’°“√»÷°…“¡“°∑’Ë ÿ¥¡’ 2 ª√–‡¿∑ §◊Õ embryonic stem cell ·≈– adult stem cell  ”À√—∫ embryonic

stem cell ∂÷ß·¡â®–¡’·π«‚πâ¡∑’Ë¥’„π°“√√—°…“‚√§  ·µà°Á¡’ªí≠À“¥â“π®√‘¬∏√√¡‡¢â“¡“‡°’Ë¬«¢âÕß Õ¬à“ß‰√°Áµ“¡

°“√§âπæ∫«‘∏’°“√„À¡à„π°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥ pluripotent stem cell (induced pluripotent stem cell À√◊Õ

iPSC) ´÷Ëß‰¡à¡’°“√∑”≈“¬µ—«ÕàÕπ Õ“®‡ªìπ®ÿ¥‡√‘Ë¡µâπ ”§—≠∑’Ë∑”„Àâß“π«‘®—¬¥â“π‡´≈≈åµâπ°”‡π‘¥™π‘¥ embryonic

stem cell ¥”‡π‘πµàÕ‰ª‰¥â ‚¥¬‰¡à¡’¢âÕ‚µâ·¬âß∑“ß®√‘¬∏√√¡  πÕ°®“°π—Èπ ¬—ß¡’°“√«‘®—¬∑“ß§≈‘π‘°®”π«π¡“°

∑’Ëπ” adult stem cell ¡“„™âª√–‚¬™πå„π°“√√—°…“ºŸâªÉ«¬ ´÷ËßÕ¬Ÿà„π√–À«à“ß°“√«‘®—¬∑—Èß ‘Èπ „πªí®®ÿ∫—π°“√√—°…“

ºŸâªÉ«¬‚¥¬„™â‡´≈≈åµâπ°”‡π‘¥ ∑’Ë∂◊Õ‡ªìπ°“√√—°…“¡“µ√∞“π∑“ß°“√·æ∑¬å¡’‡æ’¬ß≈—°…≥–‡¥’¬« §◊Õ °“√ª≈Ÿ°∂à“¬

‰¢°√–¥Ÿ° ´÷Ëß¡’¡“π“π∂÷ß 40 ªï

πÕ°‡Àπ◊Õ®“°°“√π”‡´≈≈åµâπ°”‡π‘¥¡“„™âª√–‚¬™πå„π°“√√—°…“À√◊ÕøóôπøŸ ¿“«–‡ ◊ËÕ¡·≈â« Õß§å§«“¡√Ÿâ

∑“ß™’««‘∑¬“·≈–§ÿ≥≈—°…≥–‡©æ“–¢Õß‡´≈≈åµâπ°”‡π‘¥™π‘¥µà“ß Ê ¬—ß¡’ª√–‚¬™πå„π°“√æ¬“°√≥å‚√§·≈–°“√

«“ß·ºπ°“√√—°…“ ∫∑§«“¡π’È¡ÿàß‡πâπ°“√∑∫∑«π«√√≥°√√¡‡æ◊ËÕ √ÿªÕß§å§«“¡√Ÿâæ◊Èπ∞“π  ∂“π¿“æ ·≈–

§«“¡§“¥À«—ß„π°“√π”‡´≈≈åµâπ°”‡π‘¥‰ª„™âª√–‚¬™πå∑“ß°“√·æ∑¬å ‚¥¬¡ÿàßÀ«—ß«à“„πÕπ“§µÕ—π„°≈âπ’È ß“π

«‘®—¬‡´≈≈åµâπ°”‡π‘¥®–‡ªìπ à«πÀπ÷Ëß¢Õßß“π«‘®—¬∑’Ë ”§—≠„π°√–∑√«ß “∏“√≥ ÿ¢ Õ—π®–π”‰ª Ÿà°“√æ—≤π“«‘∏’

„À¡à„π°“√√—°…“‚√§µà“ß Ê ∑’Ëªí®®ÿ∫—π¬—ß‰¡à¡’«‘∏’√—°…“„ÀâÀ“¬¢“¥‰¥â

§” ”§—≠: stem cell, regenerative medicine, risk analysis

‡´≈≈åµâπ°”‡π‘¥: ∫∑π”  ∂“π¿“æ
·≈–§«“¡§“¥À«—ß

 ¡™“¬  · ß°‘®æ√

 ‘√‘¿“°√  · ß°‘®æ√

»Ÿπ¬å«‘®—¬∑“ß§≈‘π‘° °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢

∫∑π”

®“°§«“¡ ”‡√Á®„π°“√√—°…“ºŸâªÉ«¬√“¬·√°¢Õß‚≈°

‚¥¬„™â‡´≈≈åµâπ°”‡π‘¥®“°‰¢°√–¥Ÿ°„πªï 1968(1) π—∫

‡ªìπ®ÿ¥‡√‘Ë¡µâπ∑’Ë∑”„Àâπ—°«‘®—¬®”π«π¡“° π„®»÷°…“

«‘®—¬¥â“π‡´≈≈åµâπ°”‡π‘¥ ́ ÷Ëß¡’≈—°…≥–‡©æ“– §◊Õ  “¡“√∂

 √â“ß‡´≈≈å∑¥·∑πµπ‡Õß ‚¥¬§ß ¿“æ§«“¡‡ªìπ‡´≈≈å

µâπ°”‡π‘¥ (self-renewal) ·≈–¡’»—°¬¿“æ„π°“√

æ—≤π“‰ª‡ªìπ‡´≈≈å®”‡æ“–™π‘¥µà“ß Ê ‰¥â„π ¿“«–∑’Ë

‡À¡“– ¡ (plasticity À√◊Õ trans-differentiation) ‡™àπ
‡´≈≈åµâπ°”‡π‘¥®“°‰¢°√–¥Ÿ°‡®√‘≠‰ª‡ªìπ‡´≈≈å°≈â“¡‡π◊ÈÕ
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‡´≈≈åµâπ°”‡π‘¥: ∫∑π”  ∂“π¿“æ ·≈–§«“¡§“¥À«—ß

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÚ ªï∑’Ë Ò¯ ©∫—∫∑’Ë Ú

‡´≈≈åº‘«Àπ—ß ‡´≈≈å‰¢¡—π ‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„® ·≈–

‡´≈≈åª√– “∑ „π¢≥–∑’Ë‡´≈≈åµâπ°”‡π‘¥¢Õß√–∫∫

ª√– “∑ “¡“√∂‡®√‘≠‰ª‡ªìπ‡´≈≈åµ—∫ ‡´≈≈å°≈â“¡‡π◊ÈÕ

À—«„® ·≈–‡´≈≈å„π√–∫∫‚≈À‘µ °“√»÷°…“‡À≈à“π’Èπ”‰ª Ÿà

§«“¡À«—ß∑’Ë®–π”‡´≈≈åµâπ°”‡π‘¥¡“„™âª√–‚¬™πå„π°“√

√—°…“·≈–/À√◊Õ à́Õ¡·´¡Õ«—¬«–µà“ß Ê ¢Õß√à“ß°“¬ ∑’Ë

º‘¥ª√°µ‘®“°°“√‡ªìπ‚√§ §«“¡‡ ◊ËÕ¡ §«“¡ ŸßÕ“¬ÿ ·≈–

®“° “‡ÀµÿÕ◊Ëπ Ê ∑”„Àâ‡°‘¥»“ µ√å “¢“„À¡à∑’Ë‡√’¬°«à“ ‡«™-

»“ µ√å°“√øóôπøŸ ¿“«–‡ ◊ËÕ¡ À√◊Õ regenerative medi-

cine(2,3)

ª√–‡¿∑¢Õß‡´≈≈åµâπ°”‡π‘¥

‡´≈≈åµâπ°”‡π‘¥·∫àß‰¥âÀ≈“¬ª√–‡¿∑µ“¡√–¬–
‡«≈“„π°“√æ—≤π“°“√ π—∫µ—Èß·µà embryonic stem cell

‡ªìπ‡´≈≈åµâπ°”‡π‘¥∑’Ë‰¥â®“°µ—«ÕàÕπ√–¬–·√°  fetal stem

cell ‡ªìπ‡´≈≈åµâπ°”‡π‘¥∑’Ë‰¥â®“°∑“√°„π§√√¿å¡“√¥“
infant stem cell ‡ªìπ‡´≈≈åµâπ°”‡π‘¥∑’Ë‰¥â®“°∑“√°

·√°§≈Õ¥  à«π adult stem cell ‡ªìπ‡´≈≈åµâπ°”‡π‘¥

∑’Ë ‰¥â®“°‡π◊ÈÕ‡¬◊ËÕÀ√◊ÕÕ«—¬«–∑’Ë‡®√‘≠‡µ‘∫‚µ‡µÁ¡∑’Ë ∑—Èß

‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’°“√ √â“ß‡´≈≈å∑¥·∑πÕ¬à“ß√«¥‡√Á«µ≈Õ¥‡«≈“

‡™àπ ‰¢°√–¥Ÿ° º‘«Àπ—ß ·≈–‡¬◊ËÕ∫ÿ∑“ß‡¥‘πÕ“À“√ µ≈Õ¥

®πÕ«—¬«–∑’Ë·µà‡¥‘¡‡™◊ËÕ«à“‰¡à¡’‡´≈≈åµâπ°”‡π‘¥Õ¬Ÿà ‡™àπ

 ¡Õß·≈–À—«„®(2-6)

‡´≈≈åµâπ°”‡π‘¥™π‘¥ Embryonic Stem Cell (ESC)

‡´≈≈åµâπ°”‡π‘¥™π‘¥ embryonic stem cell ‰¥â

¡“®“°µ—«ÕàÕπ√–¬– embryo °àÕπΩíßµ—«Õ¬Ÿà„π¡¥≈Ÿ° ‚¥¬

ª√°µ‘¿“¬À≈—ß°“√ªØ‘ π∏‘ ‰¢à∑’Ë‰¥â√—∫°“√º ¡®–·∫àßµ—«

®π°√–∑—Ëß‰¥â‡ªìπ 16 ‡´≈≈å ‡√’¬°°≈ÿà¡‡´≈≈å„π√–¬–π’È«à“

morula ‡´≈≈å‡À≈à“π’È¡’§ÿ≥ ¡∫—µ‘‡À¡◊Õπ°—π∑ÿ°‡´≈≈å

 “¡“√∂‡®√‘≠‡µ‘∫‚µ‰ª‡ªìπ‡´≈≈å‰¥â∑ÿ°™π‘¥„π√à“ß°“¬
·≈– “¡“√∂·∫àß‡´≈≈å‰¥â ‚¥¬‰¡à¡’¢’¥®”°—¥ ‡´≈≈åµâπ

°”‡π‘¥∑’Ë¡’§ÿ≥ ¡∫—µ‘·∫∫π’È∂◊Õ«à“‡ªìπ totipotent stem cell

®“°π—Èπª√–¡“≥«—π∑’Ë 5-7 À≈—ß°“√ªØ‘ π∏‘ µ—«ÕàÕπ®–
‡®√‘≠‡µ‘∫‚µ¡“°¢÷Èπ®π∂÷ß√–¥—∫ blastocyst °≈ÿà¡‡´≈≈å

∑’ËÕ¬Ÿà™—ÈππÕ° §◊Õ trophoblast ®–‡®√‘≠‰ª‡ªìπ‡π◊ÈÕ‡¬◊ËÕ√°

√Ÿª∑’Ë 1 °“√æ—≤π“ totipotent stem cell ‰ª‡ªìπ pluripotent embryonic stem cell, multipotent stem cell, progenitor cell ·≈–‡´≈≈å

®”‡æ“–µà“ß Ê „π™—Èπ ectoderm, mesoderm ·≈– endoderm(7)

Ú¯Ò
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 à«π°≈ÿà¡‡´≈≈å∑’ËÕ¬Ÿà¿“¬„π‡√’¬°«à“ inner cell mass (ICM)

 “¡“√∂·∫àß‡´≈≈å‰¥â‚¥¬‰¡à®”°—¥ ·≈–‡®√‘≠æ—≤π“‰ª

‡ªìπ‡´≈≈å™π‘¥„¥°Á ‰¥â „π√à“ß°“¬¢Õß¡πÿ…¬å ·µà ‰¡à

 “¡“√∂‡®√‘≠‡ªìπ‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ√° ‡´≈≈åµâπ°”‡π‘¥∑’Ë¡’

§ÿ≥ ¡∫—µ‘·∫∫π’È∂◊Õ«à“‡ªìπ pluripotent stem cell(7-9)

inner cell mass ®÷ß‡ªìπ embryonic stem cell ∑’Ë

¡’§ÿ≥ ¡∫—µ‘‡ªìπ pluripotent stem cell  “¡“√∂·∫àß

µ—«‡æ‘Ë¡®”π«π‰¥â ‚¥¬‰¡à‡ª≈’Ë¬π·ª≈ß™π‘¥¢Õß‡´≈≈å ·≈–

„π¢≥–‡¥’¬«°—π°Á “¡“√∂æ—≤π“‰ª‡ªìπ‡´≈≈å¢Õß‡π◊ÈÕ‡¬◊ËÕ

embryo ∑—Èß 3 ™—Èπ‰¥â ‚¥¬™—ÈππÕ° (ectoderm) æ—≤π“

‰ª‡ªìπ ¡Õß ‰¢ —πÀ≈—ß ‡´≈≈åª√– “∑ ¢π º¡ º‘«Àπ—ß

øíπ ·≈–‡´≈≈å√—∫ —¡º—  ™—Èπ°≈“ß (mesoderm) æ—≤π“

‰ª‡ªìπ°≈â“¡‡π◊ÈÕ ‡¡Á¥‡≈◊Õ¥ À≈Õ¥‡≈◊Õ¥ ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π
·≈–À—«„®  à«π™—Èπ„π (endoderm) æ—≤π“‰ª‡ªìπ

Õ«—¬«–„π™àÕß∑âÕß µ—∫ÕàÕπ µ—∫ °√–‡æ“–Õ“À“√ °√–‡æ“–

ªí  “«– ·≈–‡´≈≈å ◊∫æ—π∏å(7-9) (√Ÿª∑’Ë 1)

°“√ √â“ß‡´≈≈åµâπ°”‡π‘¥™π‘¥ embryonic stem

cell „πªí®®ÿ∫—π ¡’ 5 «‘∏’(8-9) ¥—ßπ’È (√Ÿª∑’Ë 2)

1. «‘∏’°“√¥—Èß‡¥‘¡ (Classical Embryonic Stem

Cell) ‡ªìπ°“√·¬° inner cell mass ÕÕ°®“°µ—«ÕàÕπ

„π√–¬– blastocyst ∑’Ë¡’Õ“¬ÿ√–À«à“ß 5-7 «—π π”¡“

‡æ“–‡≈’È¬ß√à«¡°—∫‡´≈≈åæ’Ë‡≈’È¬ß ‡æ◊ËÕ‡æ‘Ë¡®”π«πµ“¡∑’Ë

µâÕß°“√ π—∫‡ªìπ«‘∏’°“√·√°„π°“√ √â“ß‡´≈≈åµâπ°”‡π‘¥

™π‘¥ embryonic stem cell(8-9)

2. «‘∏’°“√ √â“ß®“° blastomere ®”π«π 1 ‡´≈≈å

(Embryonic Stem Cell from Single Blastomere)

‡ªìπ°“√µ—¥‡´≈≈å blastomere ÕÕ°®“°µ—«ÕàÕπ„π√–¬–
8 ‡´≈≈å ÕÕ°¡“ 1 ‡´≈≈å‡æ◊ËÕπ”‰ª‡æ“–‡≈’È¬ß  à«πµ—«

√Ÿª∑’Ë 2 °“√ √â“ß‡´≈≈åµâπ°”‡π‘¥™π‘¥ embryonic stem cell ‚¥¬«‘∏’°“√¥—Èß‡¥‘¡ (classical embryonic stem cell) (a), «‘∏’°“√ √â“ß®“°

blastomere ®”π«π 1 ‡´≈≈å (embryonic stem cell from single blastomere) (b), «‘∏’°“√¬â“¬‡ª≈’Ë¬ππ‘«‡§≈’¬ √–À«à“ß‡´≈≈å

(nuclear transfer) (c) ·≈–«‘∏’°“√¬â“¬‡ª≈’Ë¬ππ‘«‡§≈’¬ √–À«à“ß‡´≈≈å∑’Ë‰¥â√—∫°“√¥—¥·ª≈ß (altered nuclear transfer) (d)(9)
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ÕàÕπ∑’Ë‡À≈◊Õ¬—ß§ß “¡“√∂Ωíßµ—«·≈–‡®√‘≠µàÕ‰ª‰¥â «‘∏’π’È

∂÷ß·¡â®–‰¡à¡’°“√∑”≈“¬µ—«ÕàÕπ ·µàπ—∫«à“¡’§«“¡‡ ’Ë¬ß

 Ÿß∑’Ëµ—«ÕàÕπ®–‰¥â√—∫Õ—πµ√“¬ ªí®®ÿ∫—π¡’‡æ’¬ß°“√»÷°…“

„π —µ«å∑¥≈Õß‡∑à“π—Èπ µâÕß»÷°…“‡æ‘Ë¡‡µ‘¡®π‰¥âº≈

™—¥‡®π°àÕπ∑’Ë®–π”¡“„™â„πµ—«ÕàÕπ¢Õß¡πÿ…¬å(8-9)

3. «‘∏’°“√¬â“¬‡ª≈’Ë¬ππ‘«‡§≈’¬ √–À«à“ß‡´≈≈å

(Nuclear Transfer) ‡ªìπ°“√·¬°π‘«‡§≈’¬ ¢Õß‡´≈≈å

√à“ß°“¬∑’Ë‡®√‘≠‡µÁ¡∑’Ë·≈â«ÕÕ°¡“ ·≈–¬â“¬‡¢â“ Ÿà‡´≈≈å‰¢à

∑’Ë‡Õ“π‘«‡§≈’¬ ‡¥‘¡ÕÕ° π”‰ª‡æ“–‡≈’È¬ß®π‡ªìπµ—«ÕàÕπ

√–¬– blastocyst ®“°π—Èπ®÷ß‡µ√’¬¡‡ªìπ embryonic stem

cell ‡™àπ‡¥’¬«°—∫«‘∏’°“√¥—Èß‡¥‘¡„π¢âÕ 1 «‘∏’π’È¡’°“√»÷°…“

¡“°„π —µ«å∑¥≈Õß ·≈–‡ªìπ«‘∏’∑’Ë Hwang W.S. ·≈–

§≥–(10) „™â„π°“√»÷°…“„π‡´≈≈å¢Õß¡πÿ…¬å ´÷Ëß„π‡«≈“
µàÕ¡“æ∫«à“√“¬ß“π∫“ß à«π¡’°“√°≈à“«Õâ“ß‚¥¬‰¡à¡’

À≈—°∞“π π—∫ πÿπ(8) «‘∏’°“√π’È®÷ßµâÕß»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª

4. «‘∏’°“√¬â“¬‡ª≈’Ë¬ππ‘«‡§≈’¬ √–À«à“ß‡´≈≈å∑’Ë‰¥â
√—∫°“√¥—¥·ª≈ß (Altered Nuclear Transfer) ‡ªìπ°“√

¥—¥·ª≈ßπ‘«‡§≈’¬ ¢Õß‡´≈≈å√à“ß°“¬°àÕππ”¡“„™â ‚¥¬
√–ß—∫°“√∑”ß“π¢Õß¬’π cdx2 ÷́Ëß¡’§«“¡ ”§—≠„π°“√

Ωíßµ—«¢Õßµ—«ÕàÕπ ∑”„Àâµ—«ÕàÕπ‰¡à “¡“√∂Ωíßµ—«¿“¬„π

‚æ√ß¡¥≈Ÿ°·≈–‡®√‘≠‡ªìπ∑“√°µàÕ‰ª‰¥â «‘∏’°“√π’Èæ—≤π“

¢÷Èπ‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√∑”≈“¬µ—«ÕàÕπ∑’Ë “¡“√∂‡®√‘≠

‡µ‘∫‚µµàÕ‰ª ·µà‰¥â√—∫°“√‚µâ·¬âß„πª√–‡¥Áπ∑“ß®√‘¬∏√√¡

√«¡∂÷ßº≈°√–∑∫µà“ß Ê ∑’ËÕ“®‡°‘¥¢÷Èπ°—∫ embryonic

stem cell ®“°°“√√–ß—∫°“√∑”ß“π¢Õß¬’π¥—ß°≈à“«(8-9)

5. «‘∏’°“√„À¡à∑’ËÕ“»—¬°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥ pluripo-

tent stem cell ‚¥¬«‘∏’∑“ßæ—π∏ÿ«‘»«°√√¡ (Induced

Pluripotent Stem Cell À√◊Õ iPSC)(11-12) ‡ªìπ°“√ √â“ß

pluripotent stem cell ®“°‡´≈≈å∑’Ë‡®√‘≠‡µ‘∫‚µ‡µÁ¡∑’Ë ‡™àπ

‡´≈≈å fibroblast ‚¥¬Õ“»—¬°“√ Õ¥„ à¬’π∑’Ë‡™◊ËÕ«à“¡’

§«“¡ ”§—≠„π°“√‡Àπ’Ë¬«π”‡´≈≈å∑’Ë‡®√‘≠‡µÁ¡∑’Ë·≈â« „Àâ

°≈—∫‰ª‡ªìπ pluripotent stem cell ‰¥âÕ’°§√—Èß ‡™àπ Oct4,
SOX 2, NANOG ·≈– LIN28(12) ‡¢â“‰ª„π‡´≈≈å fibro-

blast ®“°π—Èπ®÷ßπ”‰ª‡æ“–‡≈’È¬ß„πÀâÕß∑¥≈Õß º≈°“√

»÷°…“æ∫«à“ Induced pluripotent stem cell ¡’
§ÿ≥ ¡∫—µ‘§≈â“¬ embryonic stem cell À≈“¬ª√–°“√

Õ“∑‘‡™àπ °“√· ¥ßÕÕ°¢Õß¬’π·≈–‚ª√µ’πº‘«‡´≈≈å∑’Ë
‡ªìπ§ÿ≥ ¡∫—µ‘¢Õß embryonic stem cell  √–¬–‡«≈“

√Ÿª∑’Ë 3 ·π«∑“ß„π°“√æ—≤π“ induced pluripotent stem cell(13) ‡√‘Ë¡®“°°“√·¬°‡´≈≈å®“°√à“ß°“¬¢ÕßºŸâªÉ«¬ (1),  Õ¥„ à¬’π∑’Ë

‡°’Ë¬«¢âÕß‚¥¬„™â viral vector ®“°π—Èπµ‘¥µ“¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å ‡´≈≈å∑’Ë‰¥â√—∫°“√ Õ¥„ à¬’π ®–· ¥ß§«“¡·µ°µà“ß

®“°‡´≈≈å‡¥‘¡ ‡™àπ √Ÿª√à“ß≈—°…≥–¢Õß‡´≈≈å∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ≈—°…≥–‡™àπ‡¥’¬«°—∫ embryonic stem cell ∑”„Àâπ—°«‘®—¬

 “¡“√∂·¬°§«“¡·µ°µà“ß√–À«à“ß‡´≈≈å‡¥‘¡¢ÕßºŸâªÉ«¬°—∫‡´≈≈å∑’Ë‰¥â√—∫°“√æ—≤π“‰ª‡ªìπ induced pluripotent stem cell ‰¥â ®“°

µ—«Õ¬à“ß„π¿“æ‰¥â· ¥ß„Àâ‡ÀÁπ«à“‡´≈≈å‡¥‘¡¢ÕßºŸâªÉ«¬‡ªìπ ’‡À≈◊Õß ¿“¬À≈—ß°“√æ—≤π“‰ª‡ªìπ induced pluripotent stem cell

®–‰¥â‡´≈≈å ’·¥ß (2) ®“°π—Èππ—°«‘®—¬®–·¬°‡´≈≈å induced pluripotent stem cell ∑’ËµâÕß°“√‰ª‡æ“–‡≈’È¬ß∫π‡´≈≈åæ’Ë‡≈’È¬ß (3)

·≈–µ‘¥µ“¡°“√‡®√‘≠‡µ‘∫‚µµàÕ‰ª®π‰¥â‚§‚≈π’¢Õß induced pluripotent stem cell µ“¡∑’ËµâÕß°“√(13)

Ú¯Û
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„π°“√‡æ‘Ë¡®”π«π  √Ÿª·∫∫¢Õß chromatin methyla-

tion, °“√‡°‘¥ embryoid body  °“√‡°‘¥ teratoma µ≈Õ¥

®π§«“¡ “¡“√∂„π°“√æ—≤π“‰ª‡ªìπ‡´≈≈å®”‡æ“–™π‘¥

µà“ß Ê(11-12) (√Ÿª∑’Ë 3)

iPSC ‰¥â√—∫°“√æ—≤π“¢÷Èπ§√—Èß·√°„π‡´≈≈å fibro-

blast ¢ÕßÀπŸ„π §.». 2006 ‚¥¬π—°«‘®—¬™“«≠’ËªÿÉπ ™◊ËÕ

Takahashi K ·≈–§≥–(11) ·≈–„π §.». 2007 π—°«‘®—¬

®“° À√—∞Õ‡¡√‘°“ ™◊ËÕ Yu J ·≈–§≥–(12) ‰¥â√“¬ß“π

°“√æ—≤π“ iPSC „π‡´≈≈å¡πÿ…¬å ‡™◊ËÕ°—π«à“°“√»÷°…“

¥—ß°≈à“«π—∫‡ªìπ®ÿ¥‡√‘Ë¡µâπ∑’Ë ”§—≠∑’Ë∑”„Àâ°“√æ—≤π“

ß“π«‘®—¬¥â“π‡´≈≈åµâπ°”‡π‘¥™π‘¥ embryonic stem cell

¥”‡π‘πµàÕ‰ª‰¥â ‚¥¬‰¡à¡’¢âÕ‚µâ·¬âß∑“ß®√‘¬∏√√¡

‡´≈≈åµâπ°”‡π‘¥™π‘¥ embryonic stem cell ∂÷ß
·¡â®–¡’»—°¬¿“æ∑’Ë Ÿß°«à“ ‡´≈≈åµâπ°”‡π‘¥™π‘¥ adult

stem cell ·µà¬—ß¡’¢âÕ®”°—¥À≈“¬ª√–°“√ Õ“∑‘‡™àπ ªí≠À“

∑“ß¥â“π®√‘¬∏√√¡„π°√≥’∑’Ë¡’°“√∑”≈“¬µ—«ÕàÕπ ¢âÕ
®”°—¥„π°“√√«¡µ—«¢Õß‡´≈≈åµâπ°”‡π‘¥·≈–‡π◊ÈÕ‡¬◊ËÕ∑’Ë

ª≈Ÿ°∂à“¬°—∫‡´≈≈å·≈–‡π◊ÈÕ‡¬◊ËÕ¥—Èß‡¥‘¡ °“√§«∫§ÿ¡°“√
∑”ß“π„π√–¬–¬“« §«“¡‡ ’Ë¬ß„π°“√‡°‘¥¡–‡√Áß ·≈–

ªØ‘°‘√‘¬“¿Ÿ¡‘µâ“π∑“π ‡π◊ËÕß®“°„π°√–∫«π°“√‡≈’È¬ß

‡´≈≈åÕ“®„™â‡´≈≈å¢Õß —µ«å‡ªìπ‡´≈≈åæ’Ë‡≈’È¬ß ´÷ËßπÕ°®“°
®–¡’º≈µàÕªØ‘°‘√‘¬“∑“ß¿Ÿ¡‘µâ“π∑“π·≈â« ¬—ß¡’‚Õ°“ ªπ

‡ªóôÕπ‡´≈≈å·≈–‚√§®“° —µ«å‰¥â(14)

‡´≈≈åµâπ°”‡π‘¥™π‘¥ Adult Stem Cell

‡´≈≈åµâπ°”‡π‘¥™π‘¥ adult stem cell ‡ªìπ‡´≈≈å

µâπ°”‡π‘¥∑’Ëæ∫‰¥â„π√–∫∫‡≈◊Õ¥ º‘«Àπ—ß ‰¢¡—π °≈â“¡‡π◊ÈÕ

‡π◊ÈÕ‡¬◊ËÕ ¡Õß µ—∫ ≈”‰ â‡≈Á° ‰¢°√–¥Ÿ° µ“ ·≈–Õ«—¬«–

À√◊Õ‡π◊ÈÕ‡¬◊ËÕÕ◊Ëπ Ê ∑’Ë‡®√‘≠‡µ‘∫‚µ‡µÁ¡∑’Ë¢Õß —µ«åÀ√◊Õ¡πÿ…¬å

‡´≈≈åµâπ°”‡π‘¥°≈ÿà¡π’È¬—ß‰¡à‰¥âæ—≤π“‰ª‡ªìπ‡´≈≈å‡©æ“–

∑“ß (undifferentiated cell) ®÷ß “¡“√∂·∫àßµ—«

∑¥·∑π‡´≈≈å∑’Ëµ“¬À√◊Õ∂Ÿ°∑”≈“¬‰ª ·≈–„π¢≥–

‡¥’¬«°—π°Á “¡“√∂æ—≤π“‰ª‡ªìπ‡´≈≈åµ—Èßµâπ‡©æ“– “¬

(progenitor cell) °àÕπ∑’Ë®–‡®√‘≠‡ªìπ‡´≈≈å®”‡æ“– ÷́Ëß

‡ªìπ‡´≈≈åª≈“¬∑“ß∑’Ë‡µ‘∫‚µ‡µÁ¡∑’Ë (terminally differen-

tiated cell)(3,5,6)

‡´≈≈åµâπ°”‡π‘¥·≈–‡´≈≈åµ—Èßµâπ‡©æ“– “¬·µ°

µà“ß°—π∑’Ë§«“¡ “¡“√∂„π°“√·∫àßµ—« ‡´≈≈åµâπ°”‡π‘¥

 “¡“√∂·∫àßµ—«‰¥â∑—Èß·∫∫ ¡¡“µ√ (symmetry) ·≈–

·∫∫‰¡à ¡¡“µ√ (asymmetry) ‡æ◊ËÕ √â“ß‡´≈≈å∑¥·∑π

µπ‡ÕßÕ¬à“ßπâÕ¬ 1 ‡´≈≈å À“°‡ªìπ°“√·∫àßµ—«·∫∫

 ¡¡“µ√ ‡´≈≈åµâπ°”‡π‘¥ 1 ‡´≈≈å ®–·∫àßµ—«‰¥â‡ªìπ

‡´≈≈åµâπ°”‡π‘¥ 2 ‡´≈≈å  à«π°“√·∫àßµ—«·∫∫‰¡à ¡¡“µ√

‡´≈≈åµâπ°”‡π‘¥ 1 ‡´≈≈å ®–·∫àßµ—«‰¥â‡ªìπ‡´≈≈åµâπ°”‡π‘¥

1 ‡´≈≈å ·≈–‡´≈≈å®”‡æ“–Õ’° 1 ‡´≈≈å „π¢≥–∑’Ë‡´≈≈å

µ—Èßµâπ‡©æ“– “¬®–·∫àßµ—«‰¥â‡ªìπ‡´≈≈å®”‡æ“–∑—Èß 2

‡´≈≈å(3,6) ‰¡à “¡“√∂ √â“ß‡´≈≈å∑¥·∑πµπ‡Õß‰¥â (√Ÿª∑’Ë 4)

‡´≈≈åµâπ°”‡π‘¥™π‘¥ adult stem cell ∂÷ß·¡â«à“®–
 “¡“√∂‡æ‘Ë¡®”π«π ·≈–æ—≤π“‰ª‡ªìπ‡´≈≈åÀ√◊Õ

‡π◊ÈÕ‡¬◊ËÕÕ◊Ëπ‰¥âÀ≈“¬™π‘¥ µ≈Õ¥®π‰¡à¡’ªí≠À“∑“ß¥â“π

®√‘¬∏√√¡‡¢â“¡“‡°’Ë¬«¢âÕß ·µà°Á¡’¢âÕ®”°—¥À≈“¬ª√–°“√
Õ“∑‘‡™àπ „π¥â“π°“√‡°Á∫‡´≈≈åµâπ°”‡π‘¥ ®”π«π‡´≈≈å∑’Ë

‰¥âÕ“®‰¡à¡“°æÕ ·≈–°“√‡°Á∫‡´≈≈å®“°‡π◊ÈÕ‡¬◊ËÕÀ√◊Õ
Õ«—¬«–Õ◊Ëπ Ê ∑’Ë‰¡à„™à‰¢°√–¥Ÿ° ·≈–°√–· ‚≈À‘µ Õ“®

°àÕ„Àâ‡°‘¥Õ—πµ√“¬ πÕ°®“°π—Èπ¬—ß¡’ªí≠À“®“°ªØ‘°‘√‘¬“

¿Ÿ¡‘§ÿâ¡°—πµàÕ‡´≈≈å·ª≈°ª≈Õ¡¢Õß√à“ß°“¬ ‡¡◊ËÕπ”‰ª
ª≈Ÿ°∂à“¬„Àâ·°àºŸâÕ◊Ëπ √«¡∂÷ß§ÿ≥¿“æ¢Õß‡´≈≈åµâπ°”‡π‘¥

√Ÿª∑’Ë 4 §«“¡ “¡“√∂„π°“√·∫àß‡´≈≈å¢Õß‡´≈≈åµâπ°”‡π‘¥·≈–

‡´≈≈åµ—Èßµâπ‡©æ“– “¬(3)



‡´≈≈åµâπ°”‡π‘¥: ∫∑π”  ∂“π¿“æ ·≈–§«“¡§“¥À«—ß

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÚ ªï∑’Ë Ò¯ ©∫—∫∑’Ë Ú

∑’Ë‡ ◊ËÕ¡≈ßµ“¡«—¬(14) Õ¬à“ß‰√°Áµ“¡ ‡´≈≈åµâπ°”‡π‘¥™π‘¥

adult stem cell °Á¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬„πªí®®ÿ∫—π ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß°“√ª≈Ÿ°∂à“¬‡´≈≈åµâπ°”‡π‘¥‡¡Á¥‚≈À‘µ

®“°‰¢°√–¥Ÿ°  ”À√—∫√—°…“ºŸâªÉ«¬∑“ß‚≈À‘µ«‘∑¬“

°“√√—°…“ºŸâªÉ«¬‚¥¬„™â‡´≈≈åµâπ°”‡π‘¥

°“√√—°…“ºŸâªÉ«¬‚¥¬„™â‡´≈≈åµâπ°”‡π‘¥ ∑’Ë∂◊Õ

‡ªìπ°“√√—°…“¡“µ√∞“π∑“ß°“√·æ∑¬å„πªí®®ÿ∫—π¡’‡æ’¬ß

≈—°…≥–‡¥’¬« §◊Õ °“√ª≈Ÿ°∂à“¬‰¢°√–¥Ÿ° À√◊Õ°“√ª≈Ÿ°

∂à“¬‡´≈≈åµâπ°”‡π‘¥‡¡Á¥‚≈À‘µ ´÷Ëß à«π„À≠à„™â„π°“√

√—°…“‚√§∑’Ë‡°‘¥®“°°“√ √â“ß‡¡Á¥‚≈À‘µ∑’Ë‰¢°√–¥Ÿ°≈¥≈ß

À√◊Õº‘¥ª√°µ‘ ‡™àπ ‚√§‚≈À‘µ®“ß∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß

‚√§‰¢°√–¥Ÿ°ΩÉÕ ‚√§¡–‡√Áß‡¡Á¥‚≈À‘µ¢“«∑—Èß™π‘¥
‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß ‚√§∫°æ√àÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π™π‘¥

µà“ß Ê µ≈Õ¥®π‚√§¡–‡√ÁßÀ≈“¬™π‘¥ ‡™àπ ¡–‡√ÁßµàÕ¡

πÈ”‡À≈◊Õß(1,15)

„π°“√ª≈Ÿ°∂à“¬‰¢°√–¥Ÿ° ºŸâªÉ«¬®–µâÕß¡’ºŸâ„Àâ‡´≈≈å

µâπ°”‡π‘¥‡¡Á¥‚≈À‘µ´÷Ëß¡’≈—°…≥–∑“ßæ—π∏ÿ°√√¡ (Human

Leukocyte Antigen: HLA) ∑’Ë‡¢â“°—π‰¥â°—∫ºŸâªÉ«¬ ºŸâªÉ«¬
®–‰¥â√—∫¬“‡§¡’∫”∫—¥¢π“¥ Ÿß√à«¡°—∫°“√©“¬√—ß ’ ‡æ◊ËÕ

∑”≈“¬‡´≈≈åµâπ°”‡π‘¥‡¡Á¥‚≈À‘µ¢ÕßºŸâªÉ«¬ ®“°π—Èπ®÷ß

π”‡´≈≈åµâπ°”‡π‘¥‡¡Á¥‚≈À‘µ®“°ºŸâ„Àâ¡“„Àâ·°àºŸâªÉ«¬∑“ß

‡ âπ‡≈◊Õ¥¥”„À≠à ¿“¬À≈—ß°“√ª≈Ÿ°∂à“¬‰¢°√–¥Ÿ°ºŸâªÉ«¬

®–¡’¿Ÿ¡‘µâ“π∑“πµË”¡“° µâÕßÕ¬Ÿà„πÀâÕß·¬°‡æ◊ËÕªÑÕß°—π

°“√µ‘¥‡™◊ÈÕ ‡π◊ËÕß®“°ª√‘¡“≥‡¡Á¥‚≈À‘µ¢“«≈¥≈ß ºŸâªÉ«¬
®–‰¥â√—∫¬“°¥¿Ÿ¡‘§ÿâ¡°—π ‡æ◊ËÕªÑÕß°—π‰¡à„Àâ‡°‘¥ªØ‘°‘√‘¬“

√–À«à“ß‡´≈≈å¢ÕßºŸâ „ÀâµàÕºŸâ√—∫ ÷́ËßÕ“®‡ªìπÕ—πµ√“¬

∂÷ß·°à™’«‘µ ‡´≈≈åµâπ°”‡π‘¥‡¡Á¥‚≈À‘µ∑’Ë„Àâ‡¢â“‰ª„À¡à®–

„™â‡«≈“ª√–¡“≥ 2-3  —ª¥“Àå„π°“√‡®√‘≠·∫àßµ—«‡ªìπ

‡´≈≈å‡¡Á¥‚≈À‘µ∑’Ëª√°µ‘µàÕ‰ª(15)

·π«∑“ß„π°“√»÷°…“«‘®—¬¥â“π‡´≈≈åµâπ°”‡π‘¥

·π«∑“ß„π°“√»÷°…“«‘®—¬‡æ◊ËÕπ”‡´≈≈åµâπ°”‡π‘¥

¡“„™â„π°“√√—°…“æ¬“∫“≈¡’ 2 ≈—°…≥– §◊Õ °“√√—°…“
‚¥¬„™â‡´≈≈å (cell therapy) ´÷ËßÕ“»—¬§ÿ≥ ¡∫—µ‘∑’Ë‡´≈≈å

µâπ°”‡π‘¥ “¡“√∂‡æ‘Ë¡®”π«π ·≈–æ—≤π“‰ª‡ªìπ‡´≈≈å

À√◊Õ‡π◊ÈÕ‡¬◊ËÕ¢ÕßÕ«—¬«–Õ◊Ëπ∑’Ë‰¡à„™à‡´≈≈å¢ÕßÕ«—¬«–¥—Èß‡¥‘¡

‡¡◊ËÕÕ¬Ÿà„π ¿“æ·«¥≈âÕ¡·≈– ‘Ëß°√–µÿâπ∑’Ë‡À¡“– ¡ „π

¢≥–‡¥’¬«°—π°Á¡’π—°«‘®—¬®”π«π¡“°∑’Ë π„®π”‡´≈≈åµâπ

°”‡π‘¥¡“„™âª√–‚¬™πå∑“ß¥â“π«‘»«°√√¡‡π◊ÈÕ‡¬◊ËÕ (tissue

engineering) ÷́ËßÕ“»—¬°“√‡æ“–‡≈’È¬ß‡´≈≈åµâπ°”‡π‘¥

∫π‚§√ß√à“ß (scaffold) ∑’ËµâÕß°“√ ‡æ◊ËÕ„Àâ‡´≈≈å‡°“–¬÷¥

·≈–‡®√‘≠‡µ‘∫‚µ‰ªµ“¡√Ÿª√à“ß¢Õß‚§√ß√à“ß ®“°π—Èπ®÷ß

π”‡π◊ÈÕ‡¬◊ËÕ∑’Ë‰¥â ‰ª„™â„π°“√√—°…“ºŸâªÉ«¬(2,5) Õ¬à“ß‰√°Áµ“¡

‚§√ß√à“ß∑’Ëπ”¡“„™â®–µâÕß ≈“¬‰¥â∑“ß™’«¿“æ ‡°“–¬÷¥‰¥â

‚¥¬‰¡à‡ªìπæ‘…µàÕ‡´≈≈å ‡¢â“°—∫√à“ß°“¬‰¥â ·≈–‰¡à‡ªìπµ—«

°√–µÿâπ∑“ß¿Ÿ¡‘§ÿâ¡°—π ‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬¢ÕßºŸâªÉ«¬

‚√§À—«„®

 ”À√—∫°“√√—°…“ºŸâªÉ«¬‚√§À—«„® ‚¥¬„™â‡´≈≈åµâπ

°”‡π‘¥®“°‰¢°√–¥Ÿ° Strauer BE ·≈–§≥–(16) ‡ªìππ—°
«‘®—¬°≈ÿà¡·√°∑’Ë√“¬ß“π§«“¡ª≈Õ¥¿—¬„π°“√√—°…“ºŸâªÉ«¬

acute myocardial infarction ‚¥¬„™â‡´≈≈åµâπ°”‡π‘¥

®“°‰¢°√–¥Ÿ°¢ÕßºŸâªÉ«¬‡Õß π”¡“‡µ√’¬¡‡ªìπ mono-
nuclear cell ·≈–‡æ“–‡≈’È¬ß√–¬– —Èπ„πÀâÕß∑¥≈Õß„π

§.». 2002 ®“°π—Èπ‰¥â¡’√“¬ß“π‡ªìπ®”π«π¡“°∑’Ë»÷°…“

∑—Èßª√– ‘∑∏‘º≈·≈–§«“¡ª≈Õ¥¿—¬„π°“√√—°…“ºŸâªÉ«¬ ®π

‡ªìπ∑’Ë¬Õ¡√—∫°—π‚¥¬∑—Ë«‰ª«à“ °“√√—°…“ºŸâªÉ«¬‚√§À—«„®

‚¥¬„™â‡´≈≈åµâπ°”‡π‘¥®“°‰¢°√–¥Ÿ°¡’§«“¡ª≈Õ¥¿—¬(16-23)

 à«πª√– ‘∑∏‘º≈°“√√—°…“¬—ß§ß¡’§«“¡¢—¥·¬âß°—πÕ¬Ÿà ∑—Èßπ’È

Õ“®‡°‘¥®“°§«“¡·µ°µà“ß„π°“√«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√

§—¥‡≈◊Õ°ºŸâªÉ«¬  «‘∏’°“√‡µ√’¬¡‡´≈≈å  ®”π«π‡´≈≈å∑’Ë„Àâ

·°àºŸâªÉ«¬  «‘∏’°“√©’¥‡´≈≈å ·≈–√–¬–‡«≈“∑’Ë‡À¡“–

 ¡„π°“√©’¥‡´≈≈å(17,23) Õ¬à“ß‰√°Áµ“¡ º≈°“√»÷°…“„π

ºŸâªÉ«¬°≈ÿà¡„À≠à∑’Ë ÿ¥„π‚§√ß°“√ REPAIR-AMI ‰¥â

· ¥ß„Àâ‡ÀÁπ∂÷ß·π«‚πâ¡∑’Ë¥’„π°“√æ—≤π“§ÿ≥¿“æ™’«‘µ

¢ÕßºŸâªÉ«¬(18-20)  à«π°≈‰°°“√√—°…“¬—ß‰¡à “¡“√∂ √ÿª

‰¥â™—¥‡®ππ—° ∂÷ß·¡â«à“¡’º≈°“√»÷°…“„πÀâÕß∑¥≈Õß·≈–

„π —µ«å∑¥≈Õß¬◊π¬—π«à“‡´≈≈åµâπ°”‡π‘¥®“°‰¢°√–¥Ÿ°
 “¡“√∂‡®√‘≠‰ª‡ªìπ‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥
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‰¥â(24-26) ·µà¬—ß‰¡à¡’À≈—°∞“π„¥¬◊π¬—π°“√‡ª≈’Ë¬π·ª≈ß

∑’Ë‡°‘¥¢÷Èπ„πºŸâªÉ«¬ Õ“®‡ªìπ‰ª‰¥â«à“‡´≈≈åµâπ°”‡π‘¥®“°

‰¢°√–¥Ÿ°À≈—Ëß “√‡§¡’„π°≈ÿà¡ growth factors ·≈–
cytokines(27) ∑’Ë™à«¬„Àâ‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„®∑’Ë¬—ß§ß

‡À≈◊ÕÕ¬Ÿà®“°°“√∂Ÿ°∑”≈“¬¡’§«“¡·¢Áß·√ß¢÷Èπ¿“¬À≈—ß

‡°‘¥§«“¡º‘¥ª√°µ‘ ·≈–™à«¬Õ”π«¬§«“¡ –¥«°„Àâ car-

diac stem cell ∑’Ë¬—ß§ß¡’Õ¬Ÿà(28)  “¡“√∂´àÕ¡·´¡

§«“¡‡ ’¬À“¬∑’Ë‡°‘¥¢÷Èπ‰¥â(19-23)

®“°°“√√«∫√«¡¢âÕ¡Ÿ≈°“√»÷°…“«‘®—¬∑“ß§≈‘π‘°∑’Ë¡’

∑—ÈßÀ¡¥„π√–¬–‡«≈“ 10 ªï∑’Ëºà“π¡“¢Õß Ahmed Abdel-

Latif ·≈–§≥–(23) æ∫«à“ à«π„À≠àπ—°«‘®—¬»÷°…“‚¥¬„™â

‡´≈≈åµâπ°”‡π‘¥®“°‰¢°√–¥Ÿ° π”¡“‡µ√’¬¡ mononuclear

cell Õ“®‡ªìπ‡æ√“–°“√‡µ√’¬¡‡´≈≈å„π≈—°…≥–¥—ß°≈à“«

¡’§«“¡ª≈Õ¥¿—¬·≈–‰¡à¡’Õ“°“√¢â“ß‡§’¬ß∑’Ë‡ªìπÕ—πµ√“¬

·°àºŸâªÉ«¬  à«π°“√·¬°‡´≈≈åµâπ°”‡π‘¥®“°‰¢°√–¥Ÿ°„Àâ

‡À≈◊Õ‡©æ“– CD133+ Cell Õ“®∑”„Àâ‡°‘¥°“√Õÿ¥µ—π„π

¢≥–©’¥‰¥â(29)

πÕ°‡Àπ◊Õ®“°°“√„™â mononuclear cell ®“°
‰¢°√–¥Ÿ°„π°“√√—°…“ºŸâªÉ«¬·≈â« ¬—ß¡’π—°«‘®—¬∫“ß à«π

æ¬“¬“¡§âπÀ“«‘∏’‡µ√’¬¡‡´≈≈åµâπ°”‡π‘¥®“°·À≈àßÕ◊Ëπ¥â«¬

‡™àπ °“√‡µ√’¬¡‡´≈≈åµâπ°”‡π‘¥®“° °√–· ‚≈À‘µ ·≈–
°≈â“¡‡π◊ÈÕ ·µà®–µâÕßπ”‰ª‡æ“–‡≈’È¬ß„πÀâÕß∑¥≈Õß

√–¬–Àπ÷Ëß ‡æ◊ËÕ„Àâ¡’ª√‘¡“≥¡“°‡æ’¬ßæÕ °àÕπ∑’Ë®–π”‰ª

√—°…“ºŸâªÉ«¬  µà“ß®“°‡´≈≈åµâπ°”‡π‘¥®“°‰¢°√–¥Ÿ°∑’Ë

 “¡“√∂π”‰ª·¬° mononuclear cell ·≈–©’¥„Àâ·°àºŸâ-

ªÉ«¬‰¥â‚¥¬‰¡àµâÕß‡æ“–‡≈’È¬ß ‡π◊ËÕß®“°¡’ª√‘¡“≥‡´≈≈å

¡“°‡æ’¬ßæÕ „π°“√√—°…“ºŸâªÉ«¬(30)

‚√§°√–®°µ“

Àπ÷Ëß„π°“√»÷°…“«‘®—¬‡æ◊ËÕπ”‡´≈≈åµâπ°”‡π‘¥¡“„™â

√Ÿª∑’Ë 5 °“√‡µ√’¬¡‡´≈≈åµâπ°”‡π‘¥®“°‰¢°√–¥Ÿ° °√–· ‚≈À‘µ À√◊Õ°≈â“¡‡π◊ÈÕ  ”À√—∫„™â„π°“√√—°…“ºŸâªÉ«¬‚√§À—«„®(30)
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«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÚ ªï∑’Ë Ò¯ ©∫—∫∑’Ë Ú

ª√–‚¬™πå∑“ß§≈‘π‘°∑’Ë¡’·π«‚πâ¡«à“ “¡“√∂π”‰ª„™â

‡ªìπ°“√√—°…“¡“µ√∞“π‰¥â„πÕπ“§µÕ—π„°≈â §◊Õ °“√
‡æ“–‡≈’È¬ß‡´≈≈åµâπ°”‡π‘¥º‘«°√–®°µ“  ”À√—∫ª≈Ÿ°∂à“¬

„Àâ·°àºŸâªÉ«¬∑’Ë‡ªìπ‚√§∑“ß°√–®°µ“ ‡™àπ °√–®°µ“‰¥â

√—∫Õ—πµ√“¬®“°Õÿ∫—µ‘‡Àµÿ À√◊Õ “√‡§¡’ º‘«°√–®°µ“¢ÿàπ

°“√·æâ¬“Õ¬à“ß√ÿπ·√ß (Steven-Johnson Syndrome)

·≈–·º≈µ‘¥‡™◊ÈÕ∫√‘‡«≥º‘«°√–®°µ“ ‡ªìπµâπ „π°√≥’∑’Ë

ºŸâªÉ«¬¡’§«“¡º‘¥ª√°µ‘¢Õß°√–®°µ“‡æ’¬ß¢â“ß‡¥’¬« ·æ∑¬å

 “¡“√∂π”‡´≈≈åµâπ°”‡π‘¥º‘«°√–®°µ“‡æ’¬ß‡≈Á°πâÕ¬

®“°µ“¢â“ß∑’Ë¬—ß¥’Õ¬Ÿà ¡“‡æ“–‡≈’È¬ß∫π‡¬◊ËÕÀÿâ¡√° „Àâ ‰¥â

ª√‘¡“≥‡æ’¬ßæÕ °àÕπ∑’Ë®–π”‰ªª≈Ÿ°∂à“¬„Àâ°—∫µ“¢â“ß∑’Ë

º‘¥ª√°µ‘(31)

πÕ°®“°π—Èπ ¬—ß¡’π—°«‘®—¬Õ’°®”π«π¡“°∑’Ëæ¬“¬“¡

æ—≤π“«‘∏’‡æ“–‡≈’È¬ß·ºàπ‡´≈≈å°√–®°µ“ ‚¥¬«‘∏’°“√∑“ß
«‘»«°√√¡‡π◊ÈÕ‡¬◊ËÕ ‡™àπ °“√©“∫®“π‡æ“–‡≈’È¬ß‡´≈≈å ¥â«¬

 “√‡§¡’ N-isopropylamide °àÕππ”¡“‡æ“–‡≈’È¬ß‡´≈≈å

´÷Ëß‡´≈≈å¬—ß§ß “¡“√∂‡®√‘≠¬÷¥‡°“–°—∫®“π‡æ“–‡≈’È¬ß

‰¥â„πÕÿ≥À¿Ÿ¡‘ª√°µ‘ ·µà·ºàπ‡´≈≈å∑—ÈßÀ¡¥®–À≈ÿ¥≈Õ°

®“°®“π‡æ“–‡≈’È¬ß‰¥â ‚¥¬‰¡à·¬°¢“¥®“°°—π ‡¡◊ËÕ‰¥â√—∫

§«“¡‡¬Áπ®—¥ «‘∏’π’È∑”„Àâπ—°«‘®—¬ “¡“√∂‡æ“–‡≈’È¬ß·ºàπ

‡´≈≈å°√–®°µ“ ”À√—∫„™âª√–‚¬™πå„π°“√√—°…“ºŸâªÉ«¬

‰¥â(5,32) ¢≥–π’È°”≈—ßÕ¬Ÿà„π√–À«à“ß°“√»÷°…“«‘®—¬∑“ß§≈‘π‘°

°√–¥Ÿ°ÕàÕπ

«‘»«°√√¡‡π◊ÈÕ‡¬◊ËÕ¢Õß°√–¥Ÿ°ÕàÕπ∑’Ë “¡“√∂„™â„π

°“√√—°…“·≈â«„πªí®®ÿ∫—π §◊Õ °“√π”‡´≈≈å°√–¥Ÿ°ÕàÕπ

(chondrocyte) ®“°√à“ß°“¬¢ÕßºŸâªÉ«¬‡Õß ‡™àπ ®“°

°√–¥Ÿ°ÕàÕπ∫√‘‡«≥∑’Ë ¡∫Ÿ√≥å π”¡“‡æ“–‡≈’È¬ß„πÀâÕß
∑¥≈Õß„Àâ ‰¥â®”π«π¡“°æÕ ‚¥¬„ à√«¡°—∫‚§√ß√à“ß§Õ≈-

≈“‡®π ®“°π—Èππ”°≈—∫‡¢â“‰ª√—°…“∫√‘‡«≥°√–¥Ÿ°ÕàÕπ

º‘«¢âÕ‡ ◊ËÕ¡¢Õßµ—«ºŸâªÉ«¬ ‚¥¬∑—Ë«‰ª°“√‡æ“–‡≈’È¬ß‡´≈≈å
°√–¥Ÿ°ÕàÕπ„™â‡«≈“ª√–¡“≥ 5  —ª¥“Àå ®–‰¥â‡´≈≈å

°√–¥Ÿ°ÕàÕπª√–¡“≥ 10-15 ≈â“π‡´≈≈å(2,5)  à«π°“√

√—°…“‚¥¬„™â‡´≈≈åµâπ°”‡π‘¥ ¬—ß§ßÕ¬Ÿà„π√–À«à“ß°“√«‘®—¬
´÷Ëß¡’π—°«‘®—¬®”π«π¡“°æ¬“¬“¡‡æ“–‡≈’È¬ß‡´≈≈åµâπ

°”‡π‘¥™π‘¥ mesenchymal stem cell „Àâ ‰¥â‡ªìπ cell

sheet  ”À√—∫π”‰ª„™â„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥
ª√°µ‘¢Õß‡´≈≈å°√–¥Ÿ°ÕàÕπ(2) §“¥«à“®– “¡“√∂æ—≤π“

‡¢â“ Ÿà°“√√—°…“¡“µ√∞“π‰¥â„πÕπ“§µÕ—π„°≈âπ’È

√Ÿª∑’Ë 6 °“√√—°…“ºŸâªÉ«¬ ‚¥¬°“√‡æ“–‡≈’È¬ß‡´≈≈åµâπ°”‡π‘¥º‘«

°√–®°µ“∫π‡¬◊ËÕÀÿâ¡√° ‡æ◊ËÕ‡æ‘Ë¡ª√‘¡“≥„Àâ‡æ’¬ßæÕ °àÕπ

∑’Ë®–π”°≈—∫‰ª„™â„π°“√√—°…“ºŸâªÉ«¬(31)

√Ÿª∑’Ë 7 °“√√—°…“ºŸâªÉ«¬‚¥¬°“√‡æ“–‡≈’È¬ß‡´≈≈å°√–¥Ÿ°ÕàÕπ(2)
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°“√„™âª√–‚¬™πå®“°‡´≈≈åµâπ°”‡π‘¥„π°“√ª√–‡¡‘π
§«“¡‡ ’Ë¬ß¥â“π ÿ¢¿“æ

πÕ°‡Àπ◊Õ®“°°“√»÷°…“«‘®—¬‡æ◊ËÕπ”‡´≈≈åµâπ

°”‡π‘¥¡“„™â „π°“√√—°…“æ¬“∫“≈·≈â« ¬—ß¡’π—°«‘®—¬

®”π«π¡“°„Àâ§«“¡ π„®„π°“√π”‡´≈≈åµâπ°”‡π‘¥¡“

„™âª√–‚¬™πå„π°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß¥â“π ÿ¢¿“æ·≈–

°“√√—°…“æ¬“∫“≈ ‡™àπ °“√µ√«®À“ª√‘¡“≥·≈–§«“¡

 “¡“√∂„π°“√∑”ß“π¢Õß Endothelial Progenitor Cell

(EPC) ‡æ◊ËÕª√–‡¡‘π§«“¡‡ ’Ë¬ß„π°“√‡°‘¥§«“¡º‘¥

ª√°µ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„® ·≈–°“√µ√«®À“ª√‘¡“≥

‡´≈≈å¡–‡√Áß∫“ß™π‘¥„π°√–· ‚≈À‘µ¢ÕßºŸâªÉ«¬ ™à«¬„π

°“√«‘π‘®©—¬ ·≈–µ‘¥µ“¡º≈°“√√—°…“(33)

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß„π°“√‡°‘¥§«“¡º‘¥ª√°µ‘¢Õß
À≈Õ¥‡≈◊Õ¥À—«„®

‚√§À≈Õ¥‡≈◊Õ¥À—«„® (cardiovascular disease)
‡ªìπ‚√§∑’Ë‡°‘¥®“°§«“¡º‘¥ª√°µ‘¢Õßºπ—ßÀ≈Õ¥‡≈◊Õ¥·¥ß

‚§‚√π“√’ ∑’ËÀπ“¡“°¢÷Èπ ·¢Áß ¢√ÿ¢√– ·≈–µ’∫µ—π ∑”„Àâ

‡≈◊Õ¥‰À≈ºà“π‰¥âπâÕ¬≈ß  àßº≈„Àâ°≈â“¡‡π◊ÈÕÀ—«„®‰¥â√—∫
‡≈◊Õ¥‰¡à‡æ’¬ßæÕ π”‰ª Ÿà¿“«–À—«„®‡µâπº‘¥®—ßÀ«– °≈â“¡-

‡π◊ÈÕÀ—«„®µ“¬ ·≈–‡ ’¬™’«‘µ‰¥â

„π¿“«–ª√°µ‘ ‡¡◊ËÕ endothelial cell ∑’ËÕ¬Ÿà∫√‘‡«≥
ºπ—ß¥â“π„π¢ÕßÀ≈Õ¥‡≈◊Õ¥∂Ÿ°∑”≈“¬ EPC „π°√–· 

‚≈À‘µ®–√—∫∫∑∫“∑„π°“√‡æ‘Ë¡®”π«π endothelial cell

∑’Ë∂Ÿ°∑”≈“¬‰ª ¥—ßπ—Èπ§«“¡ ¡¥ÿ≈¬å√–À«à“ß°“√∑”≈“¬
·≈–°“√‡æ‘Ë¡®”π«π endothelial cell ®÷ß‡ªìπµ—«∫àß™’È

§«“¡ ¡∫Ÿ√≥å¢Õß‡¬◊ËÕ∫ÿºπ—ß¥â“π„π¢ÕßÀ≈Õ¥‡≈◊Õ¥ À“°

‡´≈≈å∂Ÿ°∑”≈“¬‰ª¡“°°«à“°“√ √â“ß ®–∑”„Àâ‡°‘¥°“√
Õ—°‡ ∫ ¡’°“√√«¡µ—«¢Õß monocyte ·≈–°“√‡æ‘Ë¡®”π«π

vascular smooth muscle Õ—π®–π”‰ª Ÿà¿“«–À≈Õ¥

‡≈◊Õ¥·¢Áß (atherosclerosis) ·≈–‚√§À≈Õ¥‡≈◊Õ¥À—«„®
„π∑’Ë ÿ¥

¡’°“√»÷°…“‡ªìπ®”π«π¡“°∫àß™’È∂÷ß§«“¡ —¡æ—π∏å

√–À«à“ß§«“¡º‘¥ª√°µ‘∑’Ë‡°‘¥®“°‚√§À≈Õ¥‡≈◊Õ¥À—«„®
°—∫°“√≈¥≈ß¢Õß EPC „π°√–· ‚≈À‘µ∑—Èß„π‡™‘ß

ª√‘¡“≥·≈–‡™‘ß§ÿ≥¿“æ(34-36) ®“°°“√»÷°…“¢Õß Hill

·≈–§≥–(37) æ∫«à“ª√‘¡“≥ EPC „π°√–· ‚≈À‘µ

πÕ°®“°®–¡’§«“¡ —¡æ—π∏åÕ¬à“ß¥’°—∫ Framingham Risk

Factor Score ·≈â« ¬—ß™à«¬æ¬“°√≥å§«“¡º‘¥ª√°µ‘

¢ÕßÀ≈Õ¥‡≈◊Õ¥Õ—π‡°‘¥®“°§«“¡∫°æ√àÕß„π°“√ √â“ß en-

dothelial cell ‰¥â¥’°«à“ªí®®—¬‡ ’Ë¬ß¥—Èß‡¥‘¡ ‡™àπ §«“¡-

¥—π‚≈À‘µ Ÿß °“√ Ÿ∫∫ÿÀ√’Ë ¿“«–‡∫“À«“π ‰¢¡—π„π‡≈◊Õ¥-

 Ÿß ·≈–Õ◊Ëπ Ê °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕÀ“§«“¡

º‘¥ª√°µ‘¢Õß EPC „π°√–· ‚≈À‘µ ∑—Èß„π‡™‘ßª√‘¡“≥

·≈–‡™‘ß§ÿ≥¿“æ ®÷ß¡’ª√–‚¬™πå„π°“√ª√–‡¡‘π§«“¡

‡ ’Ë¬ßµàÕ§«“¡º‘¥ª√°µ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„®

‚¥¬∑—Ë«‰ª°“√µ√«®À“ª√‘¡“≥ EPC „π°√–· ‚≈À‘µ

 “¡“√∂∑”‰¥â‚¥¬Õ“»—¬À≈—°°“√ flow cytometry Õ“»—¬
°“√¬âÕ¡ EPC ¥â«¬ antibody µàÕ CD34 ·≈– KDR

À√◊Õ CD133 ∑’Ëµ‘¥©≈“°¥â«¬ ’ø≈ŸÕÕ‡√ ‡´πµå  à«π°“√

µ‘¥µ“¡§«“¡ “¡“√∂„π°“√∑”ß“π¢Õß EPC  “¡“√∂
∑”‰¥â‚¥¬°“√µ√«® colony forming unit assay

„π §.». 2004 Hristov ·≈–§≥–(38) ‰¥â· ¥ß„Àâ
‡ÀÁπ«à“°“√∑’Ë endothelial cell ∂Ÿ°∑”≈“¬®“°°“√‡°‘¥

apoptosis  àßº≈„Àâ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å

®π∑”„Àâ phosphatidyl serine ́ ÷Ëß‡ªìπ à«πª√–°Õ∫¢Õß
phospholipid bilayer ¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å∑’ËÕ¬Ÿà¥â“π„π ¡’

°“√‡ª≈’Ë¬π·ª≈ßÕÕ°¡“Õ¬Ÿà¥â“ππÕ° ∑”„Àâ‡ ’¬ ¿“æ

 ¡¥ÿ≈ ∫“ß à«π¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈åÀ≈ÿ¥ÕÕ°¡“‡°‘¥‡ªìπ
endothelial cell-derive microparticle ª√‘¡“≥

microparticle ∑’Ë‡æ‘Ë¡¢÷Èπ®÷ß∫àß™’È¿“«–°“√∑”≈“¬¢Õß

endothelial cell ®“°°“√‡°‘¥ apoptosis(36) °“√À“

ª√‘¡“≥ microparticle ¥—ß°≈à“«∑”‰¥â‚¥¬°“√¬âÕ¡ ’

phosphatidyl serine ∑’ËÕ¬Ÿà¥â“ππÕ°¢Õß microparticle

‚¥¬„™â fluorescent-labeled annexin V ·≈–π”‰ª

µ√«®À“ª√‘¡“≥ ‚¥¬„™â‡§√◊ËÕß flow cytometer

®“°Õß§å§«“¡√Ÿâ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ √â“ß·≈–°“√

∑”≈“¬ endothelial cell ¥—ß∑’Ë°≈à“«¡“·≈â« π”‰ª Ÿà°“√

æ—≤π“ Vascular Repair Index(36) ´÷Ëßª√–°Õ∫¥â«¬º≈

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ √â“ß en-
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dothelial cell ‡™àπ °“√À“ª√‘¡“≥ EPC ·≈– colony

forming unit assay √à«¡°—∫º≈°“√µ√«®∑“ßÀâÕß

ªØ‘∫—µ‘°“√∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑”≈“¬ endothelial cell ‚¥¬

°“√µ√«®À“ª√‘¡“≥ microparticle §à“ Vascular Re-

pair Index ®–™à«¬„Àâ·æ∑¬å‡¢â“„®∂÷ß§«“¡º‘¥ª√°µ‘∑’Ë

‡°‘¥¢÷Èπ∫√‘‡«≥ºπ—ß¥â“π„π¢ÕßÀ≈Õ¥‡≈◊Õ¥ ∑”„Àâ·æ∑¬å

 “¡“√∂‡≈◊Õ°«‘∏’°“√∑’Ë‡À¡“– ¡„π°“√√—°…“ºŸâªÉ«¬ ‡™àπ

ºŸâªÉ«¬∑’Ëº≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∫àß™’È«à“¡’°“√

∑”≈“¬ endothelial cell Õ¬à“ß√ÿπ·√ß ·µà°“√ √â“ß en-

dothelial cell ¬—ß§ßª√°µ‘ · ¥ß«à“ EPC ¬—ß∑”

Àπâ“∑’Ë ‰¥â ¡∫Ÿ√≥å„π°“√ √â“ß endothelial cell °“√

√—°…“‚¥¬°“√≈¥ªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥ apoptosis À√◊Õ

antiapoptotic therapy πà“®– àßº≈¥’µàÕºŸâªÉ«¬   à«π
ºŸâªÉ«¬∑’Ëæ∫∑—Èß§«“¡∫°æ√àÕß„π°“√‡æ‘Ë¡®”π«π endothe-

lial cell ·≈–¡’°“√∑”≈“¬ endothelial cell °“√√—°…“

‚¥¬°“√ª≈Ÿ°∂à“¬‡´≈≈åµâπ°”‡π‘¥ πà“®– àßº≈¥’µàÕºŸâªÉ«¬
‡π◊ËÕß®“° EPC ¢ÕßºŸâªÉ«¬∫°æ√àÕß‰ª

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕÀ“§«“¡º‘¥ª√°µ‘
¢Õß EPC ∑—Èß„π‡™‘ßª√‘¡“≥·≈–‡™‘ß§ÿ≥¿“æ ®÷ß¡’

ª√–‚¬™πå∑—Èß„π¥â“π°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ßµàÕ§«“¡º‘¥

ª√°µ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„® ¥â“π°“√‡≈◊Õ°«‘∏’°“√∑’Ë
‡À¡“– ¡„π°“√√—°…“ºŸâªÉ«¬ µ≈Õ¥®π°“√µ‘¥µ“¡º≈

°“√√—°…“‰¥â‡ªìπÕ¬à“ß¥’

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß·≈–µ‘¥µ“¡º≈°“√√—°…“‚√§¡–‡√Áß

„π·µà≈–ªï ‚√§¡–‡√Áß‰¥â§√à“™’«‘µºŸâ§π‡ªìπ®”π«π

¡“° ‚√§¡–‡√Áß∑’Ëæ∫¡“°„πºŸâÀ≠‘ß §◊Õ ¡–‡√Áßª“°¡¥≈Ÿ°

·≈–¡–‡√Áß‡µâ“π¡  à«π‚√§¡–‡√Áß∑’Ëæ∫¡“°„πºŸâ™“¬ §◊Õ

¡–‡√Áßµ—∫ ·≈–¡–‡√ÁßªÕ¥ ¡’À≈—°∞“π∑“ß«‘∑¬“»“ µ√å

®”π«π¡“° π—∫ πÿπ ¡¡µ‘∞“π∑’Ë«à“ ‡´≈≈åµâπ°”‡π‘¥

¡–‡√Áß‡ªìπ®ÿ¥‡√‘Ë¡µâπ∑’Ë ”§—≠¢Õß°“√‡°‘¥¡–‡√Áß ¡’º≈µàÕ

≈—°…≥–¢Õß‡π◊ÈÕßÕ° ·≈–¡’∫∑∫“∑ ”§—≠µàÕ°“√

¥”‡π‘π‚√§ ‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß¡’§ÿ≥ ¡∫—µ‘∫“ß

ª√–°“√§≈â“¬°—∫‡´≈≈åµâπ°”‡π‘¥ª√°µ‘∑’Ë°≈à“«∂÷ß°àÕπ

Àπâ“π’È §◊Õ ‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß “¡“√∂·∫àß‡´≈≈å
∑¥·∑πµπ‡Õß‰¥â (self-renewal) ·µà°“√§«∫§ÿ¡°“√

·∫àß‡´≈≈å∑¥·∑πµπ‡Õß°≈—∫º‘¥ª√°µ‘‰ª ∑”„Àâ¡’°“√

 √â“ß‡´≈≈å¡–‡√ÁßÕÕ°¡“‡ªìπ®”π«π¡“° ®π‡°‘¥‡ªìπ
‡π◊ÈÕßÕ° „π¢≥–‡¥’¬«°—π ‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß°Á¡’

§ÿ≥ ¡∫—µ‘„π°“√æ—≤π“‰ª‡ªìπ‡´≈≈å™π‘¥µà“ß Ê ‰¥â (plas-

ticity À√◊Õ trans-differentiation) ®÷ß∑”„Àâ‡°‘¥§«“¡
À≈“°À≈“¬„π à«πª√–°Õ∫¢Õß‡´≈≈å„π°âÕπ‡π◊ÈÕßÕ°

π—Èπ(33,40)

‡π◊ËÕß®“°‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß‡ªìπ “‡Àµÿ„Àâ‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß‡ªìπ°âÕπ‡π◊ÈÕßÕ° ·≈–‚√§¡–‡√Áß ¥—ß

π—Èπ§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‚√§¡–‡√Áß®÷ß¡’§«“¡ —¡æ—π∏å

‚¥¬µ√ß°—∫ª√‘¡“≥‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß ªí®®ÿ∫—π¡’π—°
«‘®—¬®”π«π¡“°æ¬“¬“¡æ—≤π“«‘∏’°“√µ√«®«‘π‘®©—¬‚√§

¡–‡√Áß ‚¥¬°“√µ√«®À“‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß„π°√–· 

‚≈À‘µ  “√§—¥À≈—Ëß ‰¢°√–¥Ÿ° ·≈–‡π◊ÈÕ‡¬◊ËÕÕ◊Ëπ Ê ∑’Ë‡°’Ë¬«¢âÕß

¥—ßµ—«Õ¬à“ß„πµ“√“ß∑’Ë 1(33)

πÕ°®“°π—Èπ °≈‰°∑’Ë àß‡ √‘¡°“√‡æ‘Ë¡®”π«π¢Õß

‡´≈≈å¡–‡√Áß°Á¡’ à«π ”§—≠„π°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß¥â«¬
‡™àπ ¬’π BRCA1 ·≈– BRCA2 ‡ªìπ¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫

°“√‡°‘¥¡–‡√Áß ‚¥¬ª√°µ‘¬’π∑—Èß 2 ™π‘¥¡’∫∑∫“∑ ”§—≠

„π°“√¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß (tumor
suppressor) À“°¬’π∑—Èß 2 ™π‘¥π’È¡’§«“¡º‘¥ª√°µ‘ ®–

√Ÿª∑’Ë 8 °“√∑”≈“¬ Endothelial Cell ®“°°“√‡°‘¥ apoptosis (´â“¬)

·≈–°“√ √â“ß endothelial cell (¢«“) À“°°“√∑”≈“¬¡’

º≈¡“°°«à“°“√ √â“ß ®–∑”„Àâ‡ ’¬ ¿“æ ¡¥ÿ≈  àßº≈

„Àâ‡°‘¥§«“¡º‘¥ª√°µ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„®(39)

Ú¯˘



Stem Cell: Introduction, Status and Prospects

Journal of Health Science 2009 Vol. 18 No. 2290

 àßº≈„Àâ∫ÿ§§≈π—Èπ¡’§«“¡‡ ’Ë¬ß Ÿß„π°“√‡ªìπ‚√§¡–‡√Áß

‡µâ“π¡ ·≈–¡–‡√Áß√—ß‰¢à ‰¡àπ“π¡“π’È¡’π—°«‘®—¬®“°

 À√—∞Õ‡¡√‘°“‰¥âæ—≤π“‡∑§π‘§°“√µ√«®À“ “‡Àµÿ¢Õß
°“√‡°‘¥¡–‡√Áß∑—Èß 2 ™π‘¥¥—ß°≈à“«®“°§«“¡º‘¥ª√°µ‘

¢Õß¬’π BRCA2 ‚¥¬°“√∑¥ Õ∫ functional assay ¢Õß

¬’π BRCA 2 ¢ÕßºŸâªÉ«¬µàÕ‡´≈≈åµâπ°”‡π‘¥™π‘¥ embry-
onic stem cell ¢ÕßÀπŸ∑’Ë‰¡à¡’¬’π BRCA2 À“°æ—π∏ÿ-

°√√¡¢Õß∫ÿ§§≈„¥‰¡à¡’§«“¡º‘¥ª√°µ‘¢Õß¬’π BRCA2 ¬’π

BRCA2 ¢Õß∫ÿ§§≈π—Èπ®– “¡“√∂∑”Àπâ“∑’Ë∑¥·∑π¬’π
BRCA2 ¢Õß‡´≈≈åÀπŸ ‡´≈≈åÀπŸ®÷ß “¡“√∂‡®√‘≠‡µ‘∫‚µ

‰¥âµ“¡ª√°µ‘ „π∑“ßµ√ß°—π¢â“¡À“°∫ÿ§§≈„¥¡’§«“¡º‘¥

ª√°µ‘¢Õß¬’π BRCA2 ‡´≈≈å¢ÕßÀπŸ´÷Ëß‰¡à¡’¬’π BRCA2

®–µ“¬ ‡π◊ËÕß®“°¬’π BRCA2 ¡’§«“¡ ”§—≠µàÕ°“√

‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å ∫ÿ§§≈„¥∑’Ëº≈°“√µ√«®«‘‡§√“–Àå

æ∫«à“¡’§«“¡º‘¥ª√°µ‘¢Õß¬’π BRCA2 ®–¡’§«“¡‡ ’Ë¬ß

 Ÿß„π°“√‡ªìπ‚√§¡–‡√Áß‡µâ“π¡ ·≈–¡–‡√Áß√—ß‰¢à(41)

°“√æ—≤π“«‘∏’°“√∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕµ√«®À“

‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß À√◊Õ§«“¡º‘¥ª√°µ‘∑“ßæ—π∏ÿ-

°√√¡∑’Ë àß‡ √‘¡°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å¡–‡√Áß π—∫‡ªìπ

ª√–‚¬™πå„π°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß„π°“√‡ªìπ‚√§¡–‡√Áß

µ≈Õ¥®π°“√µ√«®«‘π‘®©—¬ °“√µ‘¥µ“¡º≈°“√√—°…“ ·≈–

æ¬“°√≥å§«“¡√ÿπ·√ß¢Õß‚√§‰¥â‡ªìπÕ¬à“ß¥’ À“°ÀâÕß

ªØ‘∫—µ‘°“√ “¡“√∂µ√«®À“ºŸâ∑’Ë§«“¡‡ ’Ë¬ß Ÿß„π°“√‡°‘¥

‚√§¡–‡√Áß‰¥â√«¥‡√Á« µ—Èß·µà„π√–¬–‡√‘Ë¡µâπ ®–∑”„Àâ

µ“√“ß∑’Ë 1 °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑’Ë®”‡æ“– ”À√—∫¡–‡√Áß

∫“ß™π‘¥(33)

Cancer Stem Cell
™π‘¥¢Õß¡–‡√Áß

Specific Markers

Leukemia CD34+/ CD38-

Breast Cancer CD44+/ CD24low

Myeloma CD138-

Prostate CD44+/ α2β1
hi/ CD133+

Lung Sca-I+/ CD45-/ Pacam-

·æ∑¬å “¡“√∂ªÑÕß°—πÕ—πµ√“¬∑’Ë®–‡°‘¥¢÷Èπ°—∫ºŸâªÉ«¬‰¥â

Õ¬à“ß∑—π∑à«ß∑’ π—∫‡ªìπª√–‚¬™πå„π°“√§«∫§ÿ¡·≈–

ªÑÕß°—π‚√§¡–‡√Áß‰¥â„πÕπ“§µ

 √ÿª

ªí®®ÿ∫—π°“√»÷°…“«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫‡´≈≈åµâπ°”‡π‘¥

π—∫‡ªìπÀπ÷Ë ß „π “¢“∑’Ë ¡’§«“¡°â “«Àπâ“∑’Ë  ÿ¥∑“ß

«‘∑¬“»“ µ√å°“√·æ∑¬å °“√»÷°…“∑’Ë¡’·π«‚πâ¡«à“

 “¡“√∂æ—≤π“‰ª„™â‡ªìπ°“√√—°…“¡“µ√∞“π‰¥â¡’¥â«¬°—π

3 ‚√§ §◊Õ ‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ‚√§°√–®°µ“ ·≈–

‚√§°√–¥Ÿ°·≈–¢âÕ  ”À√—∫‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥  à«π

„À≠àπ—°«‘®—¬®–»÷°…“‚¥¬„™â‡´≈≈åµâπ°”‡π‘¥®“°‰¢°√–¥Ÿ°

π”¡“‡µ√’¬¡ mononuclear cell Õ“®‡ªìπ‡æ√“–°“√‡µ
√’¬¡‡´≈≈å„π≈—°…≥–¥—ß°≈à“«¡’§«“¡ª≈Õ¥¿—¬·≈–‰¡à¡’

Õ“°“√¢â“ß‡§’¬ß∑’Ë‡ªìπÕ—πµ√“¬·°àºŸâªÉ«¬  à«π°“√√—°…“

‚√§°√–®°µ“ ‚¥¬°“√‡æ“–‡≈’È¬ß‡´≈≈åµâπ°”‡π‘¥º‘«
°√–®°µ“®“°‡´≈≈åµâπ°”‡π‘¥º‘«°√–®°µ“∑’Ë¥’Õ¬Ÿàπ—∫«à“¡’

·π«‚πâ¡„π°“√π”‰ª„™â‡ªìπ°“√√—°…“¡“µ√∞“π‰¥â„π

Õπ“§µÕ—π„°≈â  πÕ°®“°π—Èπ¬—ßæ—≤π“«‘∏’‡æ“–‡≈’È¬ß
·ºàπ‡´≈≈å°√–®°µ“ ‚¥¬«‘∏’°“√∑“ß«‘»«°√√¡‡π◊ÈÕ‡¬◊ËÕ

´÷Ëß¬—ßÕ¬Ÿà„π√–À«à“ß°“√«‘®—¬ ‡™àπ‡¥’¬«°—∫°“√æ—≤π“«‘∏’

°“√√—°…“ºŸâªÉ«¬‚√§°√–¥Ÿ°·≈–¢âÕ
πÕ°‡Àπ◊Õ®“°°“√«‘®—¬‡æ◊ËÕπ”‡´≈≈åµâπ°”‡π‘¥¡“

„™âª√–‚¬™πå„π°“√√—°…“À√◊ÕøóôπøŸ ¿“«–‡ ◊ËÕ¡·≈â« ¬—ß

¡’π—°«‘®—¬Õ’°°≈ÿà¡Àπ÷Ëß∑’Ë¡’§«“¡æ¬“¬“¡π”‡´≈≈åµâπ-
°”‡π‘¥‰ª„™â„π°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß¥â“π ÿ¢¿“æ ´÷Ëß¡’

ª√–‚¬™πå„π°“√µ√«®«‘π‘®©—¬‚√§ ‡≈◊Õ°«‘∏’°“√„π°“√

√—°…“„Àâ‡À¡“– ¡ ”À√—∫ºŸâªÉ«¬·µà≈–√“¬ °“√∑¥ Õ∫
∑’Ë¡’·π«‚πâ¡∑’Ë®–π”¡“„™âª√–‚¬™πå‰¥â®√‘ß §◊Õ °“√µ√«®

À“ª√‘¡“≥·≈–§«“¡ “¡“√∂„π°“√∑”ß“π¢Õß EPC ‡æ◊ËÕ

ª√–‡¡‘π§«“¡‡ ’Ë¬ß„π°“√‡°‘¥§«“¡º‘¥ª√°µ‘¢ÕßÀ≈Õ¥
‡≈◊Õ¥À—«„® ·≈–°“√µ√«®À“ª√‘¡“≥‡´≈≈å¡–‡√Áß∫“ß

™π‘¥„π°√–· ‚≈À‘µ¢ÕßºŸâªÉ«¬ ‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬

·≈–µ‘¥µ“¡º≈°“√√—°…“

 ‘Ëß∑’Ë ”§—≠∑’ËµâÕßæ‘®“√≥“„Àâ√Õ∫§Õ∫°àÕπ∑’Ë®–π”
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Abstract Stem Cell: Introduction, Status and Prospects
Somchai Sangkitporn, Siripakorn Sangkitporn
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Stem cell research has gained tremendous interest in recent years, driven by the hope of find-
ing cures for several diseases through the regenerative medicine. Various types of stem cells have
been identified, the two most popular types are embryonic stem cells and adult stem cells. Embry-
onic stem cells are charged with ethical controversies although they are versatile and offer tremen-
dous potential for finding cures for incurable diseases. Recently the new method known as Induced
Pluripotent Stem Cell (iPSC) makes it possible to have the great potential of embryonic stem cells
without destroying embryo and also without the ethical complications. Besides embryonic stem
cells, adult stem cells are currently used in a number of clinical researches. However, only one
standard treatment with stem cell therapy is bone marrow transplantation which was originally con-
ceived 40 years ago.

Stem cell do not offer only the hope of reconstructive therapies, a better understanding of their
biology and the markers that distinguish them from normal cell will contribute to better prognosis
and new therapeutic strategies. This review article summarizes the introduction to the field of stem
cell research, status and their prospective value in benefiting healthcare. It is hoped that stem cell
research should be appropriate integrated into the mainstream of biomedical research in Thai Min-
istry of Public Health and the new therapeutic treatments for diseases that conventional medicines
cannot effectively treat will be developed in the near future.
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