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Abstract

A stem cell is an undifferentiated cell that has special properties for two reasons (1) the ability to increase

the number self-renewal and (2) the ability to be differentiated into many cell types, and can be classified into

two types (1) embryonic stem cells and (2) adult stem cells. Recent reports found that the differentiated cells

can be reprogrammed to embryonic stem-like cells known as induced pluripotent stem cells. In the field of

veterinary medicine, much attention has been paid to mesenchymal stem cells (MSCs), one type of adult stem

cells. Many reports reveal the success for treating animals; however, there are small number of research have

been performed in Thailand. The advantages of using MSCs are it can be easily isolated and cultured, avoiding

ethical problems, having little effect on host immune defense, low costs and can be further applied clinically.

The limitations of using MSCs are purification, proliferation and differentiation capability. Therefore, a basic

science of mesenchymal stem cells is very important for the research question and developments. Thailand

should focus on clinical application for build the confidence and enhance the standard of veterinary medicine

in Thailand in order to compare with veterinary profession from developed countries, especially innovative

new treatment by using mesenchymal stem cells.
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∫∑§—¥¬àÕ

‡´≈≈åμâπ°”‡π‘¥ À¡“¬∂÷ß ‡´≈≈å∑’Ë¬—ß‰¡à¡’Àπâ“∑’Ë®”‡æ“– ‚¥¬¡’§ÿ≥≈—°…≥–‚¥¥‡¥àπ Õßª√–°“√ §◊Õ (1) §«“¡ “¡“√∂„π

°“√‡æ‘Ë¡®”π«πμ—«‡Õß‰¥â‡ªìπ∑«’§Ÿ≥ ·≈– (2) §«“¡ “¡“√∂„π°“√‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“–‰¥âÀ≈“¬™π‘¥

‡´≈≈åμâπ°”‡π‘¥ “¡“√∂·∫àß‰¥â‡ªìπ Õßª√–‡¿∑ §◊Õ (1) ‡´≈≈åμâπ°”‡π‘¥μ—«ÕàÕπ ·≈– (2) ‡´≈≈åμâπ°”‡π‘¥‡μÁ¡«—¬ πÕ°®“°π’È„π

ªí®®ÿ∫—πæ∫«à“‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“–·≈â«  “¡“√∂°√–μÿâπ„Àâ‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈åμâπ°”‡π‘¥∑’Ë¡’§ÿ≥≈—°…≥–§≈â“¬‡´≈≈åμâπ

°”‡π‘¥μ—«ÕàÕπ‰¥â ‡√’¬°«à“ ‡´≈≈åμâπ°”‡π‘¥‡Àπ’Ë¬«π” ‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å‡ªìπÀπ÷Ëß„π°≈ÿà¡¢Õß‡´≈≈åμâπ°”‡π‘¥‡μÁ¡«—¬∑’Ë‰¥â√—∫

§«“¡ π„®Õ¬à“ß¡“°∑“ß —μ«·æ∑¬å ‚¥¬¡’√“¬ß“πª√– ∫§«“¡ ”‡√Á®„π°“√√—°…“ —μ«å ‡™àπ  ÿπ—¢ ·¡« ·≈–¡â“ ·≈–‡√‘Ë¡¡’°“√»÷°…“

∫â“ß·≈â«„πª√–‡∑»‰∑¬ ·μà¬—ß¡’ª√‘¡“≥¢Õßß“π«‘®—¬∑’ËπâÕ¬ ¥â«¬§ÿ≥ ¡∫—μ‘‚¥¥‡¥àπ¢Õß‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å §◊Õ  “¡“√∂∑”

°“√ °—¥·≈–‡æ“–‡≈’È¬ß‰¥âßà“¬ À≈’°‡≈’Ë¬ßªí≠À“∑“ß®√‘¬∏√√¡ º≈°√–∑∫μàÕ¿Ÿ¡‘§ÿâ¡°—ππâÕ¬ μâπ∑ÿπß“π«‘®—¬μË” ·≈– “¡“√∂μàÕ¬Õ¥

ª√–¬ÿ°μå„™â√—°…“∑“ß§≈‘π‘°‰¥â ·μà‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å°Á¬—ß¡’¢âÕ®”°—¥¥â“π§«“¡∫√‘ ÿ∑∏‘Ï·≈–Õ“®¡’»—°¬¿“æ„π°“√‡®√‘≠·≈–

°“√·∫àßμ—«≈¥πâÕ¬≈ß ¥—ßπ—Èπ§«“¡√Ÿâ‡∫◊ÈÕßμâπμàÕ‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å ®÷ß¡’§«“¡ ”§—≠μàÕ°“√μ—Èß§”∂“¡ß“π«‘®—¬‡æ◊ËÕæ—≤π“

μàÕ¬Õ¥  ”À√—∫ª√–‡∑»‰∑¬§«√‡πâπß“π«‘®—¬∑“ß§≈‘π‘° ‡æ◊ËÕ √â“ß§«“¡‡™◊ËÕ¡—Ëπ·≈–¬°√–¥—∫«‘™“™’æ —μ«·æ∑¬å‰∑¬„Àâ∑—¥‡∑’¬¡

°—∫μà“ßª√–‡∑» ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßπ«—μ°√√¡°“√√—°…“„À¡àÊ ¥â«¬‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å

§” ”§—≠ : ‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å,  —μ«·æ∑¬å, °“√√—°…“ —μ«å¥â«¬‡´≈≈åμâπ°”‡π‘¥, ª√–‡∑»‰∑¬
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∫∑π”

„π™à«ß‡«≈“∑’Ëºà“π¡“ ‡´≈≈åμâπ°”‡π‘¥‰¥â√—∫§«“¡ π„®

·≈–¡’°“√»÷°…“§âπ§«â“«‘®—¬Õ¬à“ßμàÕ‡π◊ËÕß ¥â«¬«—μ∂ÿª√– ß§å

À≈—°‡æ◊ËÕÀ“·π«∑“ß°“√√—°…“‚√§∑’Ë ‡°‘¥®“°§«“¡‡ ◊ËÕ¡

(degenerative diseases) ´÷Ëß‰¡à§àÕ¬μÕ∫ πÕßμàÕ°“√√—°…“

∑“ß¬“À√◊Õ«‘∏’°“√√—°…“∑“ß°“√·æ∑¬åÕ◊ËπÊ ¡’°“√ª√–¬ÿ°μå„™â

‡ªìπμâπ·∫∫°“√§âπæ∫¬“™π‘¥„À¡àÊ °“√∑¥ Õ∫ “√æ‘…À√◊Õ

 “√‡§¡’‡æ◊ËÕÀ≈’°‡≈’Ë¬ßªí≠À“∑“ß®√‘¬∏√√¡°“√„™â —μ«å∑¥≈Õß

»÷°…“μâπ·∫∫°“√°àÕ‚√§∑“ßæ—π∏ÿ°√√¡À√◊Õæ—≤π“°“√¢Õß

¡–‡√Áß ‡æ◊ËÕ‡¢â“„®„π°≈‰°æ◊Èπ∞“π∑“ß‡´≈≈å«‘∑¬“·≈–À“

·π«∑“ß°“√·°â‰¢ μ≈Õ¥®π°“√»÷°…“∑“ßæ—π∏ÿ«‘»«°√√¡

(genetic engineering) ·≈–«‘»«°√√¡‡π◊ÈÕ‡¬◊ËÕ (tissue

engineering) «‘∑¬“‡´≈≈åμâπ°”‡π‘¥‰¥â¡’°“√æ—≤π“‡ªìπÕ¬à“ß

¡“°„π¡πÿ…¬å ‚¥¬ “¡“√∂·∫àß‰¥â‡ªìπÀ≈“¬ª√–‡¿∑®“°°“√

§âπæ∫μ“¡·À≈àß¢Õß‡´≈≈åμâπ°”‡π‘¥™π‘¥π—ÈπÊ «‘∏’°“√ √â“ß

À√◊Õ°“√®”·π°μ“¡§«“¡ “¡“√∂§ÿ≥ ¡∫—μ‘°“√‡ª≈’Ë¬π·ª≈ß

‰ª‡ªìπ‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“– (1) totipotent: §«“¡ “¡“√∂

‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å∑ÿ°™π‘¥¢Õß√à“ß°“¬ (2) pluripotent:

§«“¡ “¡“√∂‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å®”‡æ“–æ◊Èπ∞“π 3

°≈ÿà¡ (germ layer) §◊Õ ectoderm, mesoderm ·≈– endoderm

(3) multipotent: §«“¡ “¡“√∂‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å

®”‡æ“–‡æ’¬ß°≈ÿà¡„¥°≈ÿà¡Àπ÷Ëß ·≈– (4) progenitor cell:

§«“¡ “¡“√∂‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å®”‡æ“–‡æ’¬ß™π‘¥„¥

™π‘¥Àπ÷Ëß ‚¥¬ à«π„À≠àÕ“»—¬ —μ«å‡ªìπμâπ·∫∫ ”À√—∫°“√

»÷°…“·≈–æ—≤π“‡æ◊ËÕ„™â√—°…“‚√§„π¡πÿ…¬å (Pérez-Serrano

et al., 2012a, 2012b)

°“√„™â‡´≈≈åμâπ°”‡π‘¥√—°…“‚√§„π —μ«åÀ√◊Õ°“√„™â

ª√–‚¬™πå∑“ß —μ«·æ∑¬åÕ¬à“ß®√‘ß®—ß °”≈—ß‡√‘Ë¡‰¥â√—∫§«“¡

 π„®„π√–¬–À≈—ß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡´≈≈åμâπ°”‡π‘¥‡μÁ¡

«—¬∑’Ë °—¥‰¥â®“°‡π◊ÈÕ‡¬◊ËÕμà“ßÊ (‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å;

mesenchymal stem cells) ‡™àπ ‰¢°√–¥Ÿ° ·≈–‰¢¡—π œ≈œ

(Gade et al., 2012; Dubie et al., 2014) ‡Àμÿº≈ à«πÀπ÷Ëß

‡π◊ËÕß¡“®“°‡∑§π‘§·≈–«‘∏’°“√»÷°…“∑”‰¥âßà“¬°«à“‡´≈≈å

μâπ°”‡π‘¥°≈ÿà¡Õ◊ËπÊ ¡’°“√∑¥≈Õß„™â√—°…“‚√§„π —μ«å·≈â«

„Àâº≈μÕ∫ πÕß‡ªìπ∑’Ëπà“æÕ„® À≈—°‡°≥±å§«“¡‡¢â¡ß«¥∑“ß

¢âÕ°ÆÀ¡“¬πâÕ¬°«à“„π¡πÿ…¬å ·≈–ªí®®ÿ∫—πª√–‡∑»‰∑¬‡√‘Ë¡„Àâ

§«“¡ π„®μàÕ°“√»÷°…“‡´≈≈åμâπ°”‡π‘¥∑“ß —μ«·æ∑¬å

√«¡∂÷ß„π¡πÿ…¬å‡æ‘Ë¡¡“°¢÷Èπ

°“√∑∫∑«π«√√≥°√√¡„π§√—Èßπ’È®÷ß¡ÿàßπ”‡ πÕ§«“¡√Ÿâ

æ◊Èπ∞“π·≈–§«“¡πà“ π„®¢Õß‡´≈≈åμâπ°”‡π‘¥ ´÷Ëß∂◊Õ«à“‡ªìπ

Õß§åª√–°Õ∫∑’Ë ”§—≠¬‘ËßμàÕ°“√μ—Èß§”∂“¡ß“π«‘®—¬·≈–°“√

ª√–¬ÿ°μå„™â∑“ß —μ«·æ∑¬å ‚¥¬„Àâ§«“¡®”‡æ“–‰ª∑’Ë‡´≈≈å

μâπ°”‡π‘¥¡’ ‡´π‰§¡åÕ—π‡ªìπ·À≈àß¢Õß‡´≈≈åμâπ°”‡π‘¥∑’Ë

‡¢â“∂÷ß‰¥âßà“¬·≈–¡’‚Õ°“ §«“¡‡ªìπ‰ª‰¥â ŸßμàÕ°“√æ—≤π“

μàÕ¬Õ¥„π«ß°“√ —μ«·æ∑¬å μ≈Õ¥®π√“¬ß“π°“√ª√– ∫

§«“¡ ”‡√Á®„πμà“ßª√–‡∑»∂÷ß°“√„™â√—°…“‚√§„π —μ«å ·≈–

»—°¬¿“æ°“√»÷°…“«‘®—¬‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å∑“ß —μ«·æ∑¬å

„πª√–‡∑»‰∑¬‡Õß ∑’Ë¡’§«“¡°â“«Àπâ“Õ¬à“ß‡ªìπ≈”¥—∫¢—Èπ π”

‰ª Ÿà§«“¡À«—ß·≈–§«“¡∑—¥‡∑’¬¡  ”À√—∫°“√„™âª√–‚¬™πå

®“°‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å„πÕπ“§μ

§«“¡À¡“¬¢Õß‡´≈≈åμâπ°”‡π‘¥

‡´≈≈åμâπ°”‡π‘¥ ( ‡μÁ¡‡´≈≈å; stem cell) À¡“¬∂÷ß ‡´≈≈å

∑’Ë¬—ß‰¡à¡’Àπâ“∑’Ë®”‡æ“– (undifferentiated cell) ·≈–§ß

§ÿ≥≈—°…≥– ”§—≠ Õßª√–°“√ §◊Õ (1) §«“¡ “¡“√∂„π°“√

‡æ‘Ë¡®”π«πμ—«‡Õß‰¥â‡ªìπ∑«’§Ÿ≥ (self-renewal) ·≈– (2) §«“¡

 “¡“√∂„π°“√‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“–

‰¥âÀ≈“°À≈“¬™π‘¥ (potency; plasticity) ‡¡◊ËÕ‰¥â√—∫ ‘Ëß°√–μÿâπ

∑’Ë‡À¡“– ¡ ‡™àπ ‡´≈≈å‡¡Á¥‡≈◊Õ¥ ‡´≈≈åª√– “∑ ‡´≈≈å°≈â“¡‡π◊ÈÕ

‡´≈≈å°√–¥Ÿ° ‡ªìπμâπ (√Ÿª∑’Ë 1) ‚¥¬ “¡“√∂®”·π°‰¥â‡ªìπ

 Õß°≈ÿà¡À≈—°Ê §◊Õ (1) ‡´≈≈åμâπ°”‡π‘¥μ—«ÕàÕπ (embryonic

stem cells; ESCs) ·≈–‡´≈≈åμâπ°”‡π‘¥‡μÁ¡«—¬ (somatic À√◊Õ

adult stem cells; ASCs) ªí®®ÿ∫—π§âπæ∫«à“ ‡´≈≈å∑’Ë¡’Àπâ“∑’Ë

®”‡æ“–·≈â« (somatic À√◊Õ differentiated cell) ‡™àπ ‡´≈≈åº‘«Àπ—ß

(fibroblast cells) ‡´≈≈å‡¡Á¥‡≈◊Õ¥ (°≈ÿà¡ mononuclear cells) œ≈œ

‡¡◊ËÕ∑”°“√°√–μÿâπ°“√· ¥ßÕÕ°¢Õß¬’π®”‡æ“–∫“ßμ—« (c-Myc,

Oct3/4, Sox2, Klf4) ¡’»—°¬¿“æ‡æ’¬ßæÕ∑”„Àâ‡´≈≈å∑’Ë‚μ‡μÁ¡

«—¬·≈â« (somatic À√◊Õ adult cells)  “¡“√∂‡ª≈’Ë¬π·ª≈ß‰ª

‡ªìπ‡´≈≈å∑’Ë¡’§ÿ≥ ¡∫—μ‘§≈â“¬‡´≈≈åμâπ°”‡π‘¥μ—«ÕàÕπ‰¥â ‡ªìπ

∑’Ë√Ÿâ®—°°—π„π™◊ËÕ‡´≈≈åμâπ°”‡π‘¥‡Àπ’Ë¬«π” (induced pluripotent

stem cells; iPSCs) (Takahashi and Yamanaka, 2006)

°“√§âπæ∫¥—ß°≈à“«‰¥â√—∫√“ß«—≈‚π‡∫≈ “¢“ √’√«‘∑¬“À√◊Õ

°“√·æ∑¬å„πªï 2555 (The Nobel Prize in Physiology or

Medicine, 2012) π—∫‡ªìπ§«“¡°â“«Àπâ“Õ¬à“ß¬‘Ëß¬«¥¢Õß

°“√»÷°…“«‘∑¬“‡´≈≈åμâπ°”‡π‘¥ (√Ÿª∑’Ë 2)

®“°∑ƒ…Æ’∑“ß‡´≈≈å«‘∑¬“∑’Ë«à“ çOmnis cellula e cellulaé

(¿“…“≈“μ‘π) À√◊Õ ç‡´≈≈å∑—ÈßÀ≈“¬μà“ß‡°‘¥¡“®“°‡´≈≈å; All

cells from pre-existing cellsé (Virchow, 1855) ∑”„Àâ

π—°«‘∑¬“»“ μ√å π„®»÷°…“«à“‡Àμÿ„¥‡´≈≈åμ—Èßμâπ‡æ’¬ß‡´≈≈å

‡¥’¬« ®÷ß “¡“√∂·∫àßμ—«·≈–‡ª≈’Ë¬π·ª≈ß‡ªìπ‡´≈≈å∑’Ë¡’Àπâ“∑’Ë

®”‡æ“–‰¥âÀ≈“°À≈“¬™π‘¥ °àÕ‡°‘¥‡ªìπ√à“ß°“¬¡πÿ…¬å·≈– —μ«å

‰¥â ‰¢à‡¡◊ËÕ‰¥â√—∫°“√º ¡°—∫μ—«Õ ÿ®‘®–√«¡μ—«°—π‡ªìπÀπ÷Ëß

‡´≈≈å (2n) ·≈–·∫àßμ—«‡æ‘Ë¡®”π«π‡¢â“ Ÿà√–¬–μà“ßÊ À“°∑”

°“√ °—¥ inner cell mass (ICM) „π√–¬– blastocyst ·≈â«π”
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√Ÿª∑’Ë 2 · ¥ß¿“æ¢Õß‡´≈≈åμâπ°”‡π‘¥À“°∑”°“√ °—¥ inner cell mass ¢Õßμ—«ÕàÕπ„π√–¬– blastocyst ·≈â«∑”°“√‡æ“–‡≈’È¬ß
¿“¬„μâ ¿“«–∑’Ë‡À¡“– ¡®–‰¥â‡´≈≈åμâπ°”‡π‘¥μ—«ÕàÕπ ·≈–À“°∑”°“√ °—¥‡´≈≈åμâπ°”‡π‘¥®“°‡π◊ÈÕ‡¬◊ËÕμ—«‡μÁ¡«—¬®–‰¥â‡´≈≈åμâπ°”‡π‘¥
‡μÁ¡«—¬  “¡“√∂·∫àß‰¥â‡ªìπ°≈ÿà¡¬àÕ¬μ“¡§«“¡ “¡“√∂„π°“√‡ª≈’Ë¬π·ª≈ß ‡™àπ ‡´≈≈åμâπ°”‡π‘¥‡¡Á¥‡≈◊Õ¥·≈–‡´≈≈åμâπ°”‡π‘¥
¡’‡´π‰§¡å ‡ªìπμâπ ·≈–À“°∑”°“√‡Àπ’Ë¬«π”¬’π∫“ßμ—«¢Õß‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“–·≈â« ®–‰¥â‡´≈≈åμâπ°”‡π‘¥Õ’°ª√–‡¿∑∑’Ë¡’≈—°…≥–
§≈â“¬‡´≈≈åμâπ°”‡π‘¥μ—«ÕàÕπ ‡√’¬°«à“ ‡´≈≈åμâπ°”‡π‘¥‡Àπ’Ë¬«π” πÕ°®“°π’È¬—ß¡’°“√»÷°…“‡´≈≈åμâπ°”‡π‘¥®“°·À≈àßμà“ßÊ ‡™àπ
embryonic germ cell, fetal tissue stem cell ·≈–‡´≈≈åμâπ°”‡π‘¥¡–‡√Áß (cancer stem cell) ‡ªìπμâπ

√Ÿª∑’Ë 1 · ¥ß§ÿ≥ ¡∫—μ‘æ◊Èπ∞“π¢Õß‡´≈≈åμâπ°”‡π‘¥ ‚¥¬‡´≈≈åμâπ°”‡π‘¥μâÕß “¡“√∂∑”°“√‡æ“–‡≈’È¬ß‰¥â‡ªìπ√–¬–‡«≈“π“π ‚¥¬§ß
§ÿ≥≈—°…≥–¢Õß‡´≈≈å∑’Ë¬—ß‰¡à¡’Àπâ“∑’Ë®”‡æ“– ·≈– “¡“√∂‡æ‘Ë¡®”π«πμ—«‡Õß‰¥â‡ªìπ∑«’§Ÿ≥ ‡¡◊ËÕ∑”°“√°√–μÿâπ¥â«¬ ¿“«–∑’Ë‡À¡“– ¡
μâÕß “¡“√∂‡ª≈’Ë¬π·ª≈ßμ—«‡Õß‰ª‡ªìπ‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“–‰¥â ‡™àπ ‡´≈≈å‡¡Á¥‡≈◊Õ¥ ‡´≈≈å‰¢¡—π ‡´≈≈åª√– “∑ ‡´≈≈å°≈â“¡‡π◊ÈÕ
‡´≈≈å°√–¥Ÿ° œ≈œ
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¡“∑”°“√‡æ“–‡≈’È¬ß¿“¬„μâ ¿“«–∑’Ë ‡À¡“– ¡®–‰¥â‡´≈≈å

μâπ°”‡π‘¥ª√–‡¿∑·√° §◊Õ ‡´≈≈åμâπ°”‡π‘¥μ—«ÕàÕπ (Evans and

Kaufman, 1981) (The Nobel Prize in Physiology or

Medicine, 2007) ÷́Ëß¡’§ÿ≥ ¡∫—μ‘„π°“√‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ

‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“–‰¥â 3 °≈ÿà¡ §◊Õ (1) ectoderm ‡™àπ ‡´≈≈å

ª√– “∑ œ≈œ (2) mesoderm ‡™àπ ‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„® œ≈œ

·≈– (3) endoderm ‡™àπ ‡´≈≈åμ—∫ œ≈œ (Wobus and Boheler,

2005) ‡¡◊ËÕ√à“ß°“¬æ—≤π“‡®√‘≠‡μ‘∫‚μ‡ªìπÕ«—¬«–æ∫«à“¬—ß§ß¡’

°≈ÿà¡¢Õß‡´≈≈åμâπ°”‡π‘¥·∑√°μ—«Õ¬Ÿàμ“¡ à«πμà“ßÊ ¢Õß√à“ß°“¬

‡æ◊ËÕ§Õ¬√—°…“ ¡¥ÿ≈·≈–´àÕ¡·´¡ à«π∑’Ë ÷°À√Õ À“°∑”°“√

 °—¥·≈–‡æ“–‡≈’È¬ß®–‰¥â°≈ÿà¡¢Õß‡´≈≈åμâπ°”‡π‘¥ª√–‡¿∑

∑’Ë Õß §◊Õ ‡´≈≈åμâπ°”‡π‘¥‡μÁ¡«—¬ (Korbling and Estrov, 2003)

‡´≈≈åμâπ°”‡π‘¥‡μÁ¡«—¬∑’Ëπ‘¬¡»÷°…“¡’Õ¬Ÿà 2 ™π‘¥ §◊Õ (1) ‡´≈≈å

μâπ°”‡π‘¥‡¡Á¥‡≈◊Õ¥ (hematopoietic stem cells) (Till and

McCulloch, 1961) ´÷Ëß “¡“√∂ °—¥‰¥â®“°‰¢°√–¥Ÿ° (bone

marrow) À√◊Õ°≈ÿà¡‡´≈≈å‡≈◊Õ¥®“° “¬ –¥◊Õ (umbilical cord

blood) ¡’§«“¡ “¡“√∂‡®√‘≠‡ªìπ‡´≈≈å‡¡Á¥‡≈◊Õ¥‰¥â∑ÿ°™π‘¥

π”¡“ª≈Ÿ°∂à“¬‰¢°√–¥Ÿ°√—°…“‚√§‡≈◊Õ¥„π¡πÿ…¬å‰¥â (The

Nobel Prize in Physiology or Medicine, 1990) ·≈–¡’

√“¬ß“πª√– ∫§«“¡ ”‡√Á®‡ªìπ§√—Èß·√°¢Õß‚≈°„πª√–‡∑»

‰∑¬∂÷ß°“√ª≈Ÿ°∂à“¬‡´≈≈åμâπ°”‡π‘¥™π‘¥¥—ß°≈à“«„π°“√√—°…“

‚√§‡≈◊Õ¥®“ß (thalassemia) ‚¥¬°“√‡°Á∫‡≈◊Õ¥®“° “¬ –¥◊Õ

∑“√°„π§√√¿å∑’Ë‰¡à‡ªìπ‚√§®“°¡“√¥“‡¥’¬«°—π ¡“ª≈Ÿ°∂à“¬„Àâ

°—∫∫ÿμ√§π·√°∑’Ë‡ªìπ‚√§ ‚¥¬∑’¡«‘®—¬§≥–·æ∑¬»“ μ√å

»‘√‘√“™æ¬“∫“≈ ¡À“«‘∑¬“≈—¬¡À‘¥≈ (Issaragrisil et al., 1995)

 ”À√—∫‡´≈≈åμâπ°”‡π‘¥‡μÁ¡«—¬™π‘¥μàÕ¡“ §◊Õ (2) ‡´≈≈å

μâπ°”‡π‘¥¡’‡´π‰§¡å (mesenchymal stem cells) À¡“¬∂÷ß

‡´≈≈åμâπ°”‡π‘¥∑’Ë “¡“√∂‡ª≈’Ë¬π·ª≈ßμ—«‡Õß‰ª‡ªìπ‡´≈≈å„π

°≈ÿà¡ mesoderm (mesodermal lineage) À“°‰¥â√—∫°“√

°√–μÿâπ∑’Ë ‡À¡“– ¡ Õ¬à“ß‰√°Áμ“¡¡’°“√»÷°…“∑’Ëºà“π¡“

æ∫«à“‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å  “¡“√∂°√–μÿâπ„Àâ¡’°“√

‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å‰¥âÀ≈“¬™π‘¥‰¡à®”‡æ“–·μà‡æ’¬ß„π

°≈ÿà¡¢Õß mesoderm ‡∑à“π—Èπ ·μà¬—ß “¡“√∂æ—≤π“‰ª‡ªìπ

‡´≈≈å„π°≈ÿà¡ endoderm ·≈– ectoderm ‰¥âÕ’°¥â«¬ (Pittenger

et al., 1999; Jiang et al., 2002)

‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å

§”«à“ çMesenchymal stem cells; MSCsé ∂Ÿ°°”Àπ¥

„™â§√—Èß·√°„πªïæÿ∑∏»—°√“™ 2534 μ“¡§ÿ≥ ¡∫—μ‘°“√

‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“– (mesodermal

lineage) (Caplan, 1991) °“√»÷°…“ MSCs ‡√‘Ë¡μâπ®“°°“√

 —ß‡°μæ∫°≈ÿà¡‡´≈≈å∑’Ë‡®√‘≠‡μ‘∫‚μª–ªπÕ¬ŸàπÕ°‡Àπ◊Õ®“°

°≈ÿà¡‡´≈≈å‡¡Á¥‡≈◊Õ¥„π‰¢°√–¥Ÿ°  “¡“√∂¬÷¥‡°“–°—∫∂“¥‡≈’È¬ß

‡´≈≈å (plastic adherent) ¡’√Ÿª√à“ß§≈â“¬‡´≈≈å‰ø‚∫√∫≈“ √«¡

μ—«°—π‡ªìπ°≈ÿà¡ (colony forming unit-fibroblast; CFU-F)

 “¡“√∂‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å°√–¥Ÿ° (Friedenstein et al.,

1968, 1970, 1976) ·≈–‡¡◊ËÕ∑”°“√©’¥‡´≈≈å¥—ß°≈à“«°≈—∫

‡¢â“‰ª„π°≈â“¡‡π◊ÈÕ¢ÕßÀπŸ∑¥≈Õß æ∫«à“ª√“°Ø‚§√ß √â“ß

¢Õß‡´≈≈å°√–¥Ÿ° ‡´≈≈å°√–¥Ÿ°ÕàÕπ ·≈–‡´≈≈å‰¢¡—π (Bianco

et al., 2008) ‰¢°√–¥Ÿ°®÷ßπ—∫‰¥â«à“‡ªìπ·À≈àß¢Õß MSCs ·À≈àß

·√°∑’Ë¡πÿ…¬å§âπæ∫ (bone marrow stem cells; BMSCs)

μàÕ¡“‡ªìπ∑’Ëπ‘¬¡»÷°…“°—πÕ¬à“ß·æ√àÀ≈“¬ ‚¥¬ “¡“√∂∑”°“√

 °—¥·≈–‡æ“–‡≈’È¬ß®“°‡π◊ÈÕ‡¬◊ËÕ à«πμà“ßÊ ¢Õß√à“ß°“¬ ‡™àπ

‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π (Zuk et al., 2001, 2002) ‚æ√ßª√– “∑øíπ

(Gronthos et al., 2000) πÈ”§√Ë” (Nadri and Soleimani, 2007)

·≈– “¬ –¥◊Õ (Wang et al., 2004) ‡ªìπμâπ

®“°§«“¡π‘¬¡¥—ß°≈à “« ¡“§¡π“π“™“μ‘«à “¥â«¬

‡´≈≈å∫”∫—¥ (International Society for Cellular Therapy;

ISCT) ®÷ß‰¥â°”Àπ¥§ÿ≥ ¡∫—μ‘æ◊Èπ∞“π ”À√—∫°“√»÷°…“

MSCs „π¡πÿ…¬å‡æ◊ËÕ‡ªìπ‰ªμ“¡¡“μ√∞“π‡¥’¬«°—π ¥—ßμàÕ‰ªπ’È

(1) §«“¡ “¡“√∂„π°“√¬÷¥‡°“–°—∫«— ¥ÿ∑’Ë„™â‡æ“–‡≈’È¬ß (2) °“√

· ¥ßÕÕ°¢Õß‚ª√μ’π®”‡æ“–∫πº‘«‡´≈≈å (CD105, CD73,

CD90) (positive marker) „πª√‘¡“≥∑’Ë Ÿß (≥95%) ·≈–

¡’°“√· ¥ßÕÕ°¢Õß‚ª√μ’π∑’Ë®”‡æ“–∫πº‘«‡´≈≈å ”À√—∫

°≈ÿà¡‡´≈≈å‡¡Á¥‡≈◊Õ¥ (hematopoietic cells) (CD45, CD34,

CD14 À√◊Õ CD11b, CD79alpha À√◊Õ CD19 ·≈– HLA-

DR) (negative marker) „πª√‘¡“≥∑’ËμË” (≤2%) ·≈– (3) §«“¡

 “¡“√∂„π°“√‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“–

‰¥âÕ¬à“ßπâÕ¬ 3 ™π‘¥ ‰¥â·°à ‡´≈≈å°√–¥Ÿ° ‡´≈≈å°√–¥Ÿ°ÕàÕπ

·≈–‡´≈≈å‰¢¡—π (Horwitz et al., 2005; Dominici et al.,

2006; Bourin et al., 2013) ·μàÕ¬à“ß‰√°Áμ“¡«‘∏’¥—ß°≈à“«

¬—ß¡’¢âÕ®”°—¥·≈–¬—ß‡ªìπ∑’Ë∂°‡∂’¬ß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√

· ¥ßÕÕ°¢Õß‚ª√μ’π®”‡æ“–∫πº‘«‡´≈≈å ¡’§«“¡·ª√ª√«π

§àÕπ¢â“ß Ÿß ®“°™π‘¥æ—π∏ÿå —μ«å∑¥≈Õß ·À≈àß¢Õß MSCs

«‘∏’°“√ °—¥·≈–‡æ“–‡≈’È¬ß °“√‡≈◊Õ°„™â‚ª√μ’π®”‡æ“–∫π

º‘«‡´≈≈å (specific marker) μ≈Õ¥®π¢—ÈπμÕπ°“√μ√«® Õ∫

œ≈œ ≈â«π¡’º≈°√–∑∫°—∫º≈¢Õß°“√»÷°…“∑—Èß ‘Èπ (Keating,

2012) ¥—ßπ—ÈπºŸâ»÷°…“§«√√–¡—¥√–«—ßÕ¬à“ß√Õ∫§Õ∫ ∑”°“√

∑∫∑«π«√√≥°√√¡‡ª√’¬∫‡∑’¬∫Õ¬à“ß∂’Ë∂â«π ·≈–√–∫ÿ¢âÕ¡Ÿ≈

¥—ß°≈à“«∑ÿ°§√—Èß∑’Ë¡’°“√√“¬ß“πº≈°“√»÷°…“‡°’Ë¬«°—∫ MSCs

ªí®®ÿ∫—π¡’«‘∏’°“√μ√«® Õ∫‡æ◊ËÕ¬◊π¬—π§ÿ≥ ¡∫—μ‘¢Õß

MSCs ¥â«¬«‘∏’°“√μà“ßÊ ¡“°¬‘Ëß¢÷Èπ ‡™àπ °“√¬◊π¬—π°“√§ß

§ÿ≥ ¡∫—μ‘‡´≈≈å∑’Ë¬—ß‰¡à¡’Àπâ“∑’Ë®”‡æ“– ‚¥¬Õ“»—¬°“√μ√«® Õ∫

¬’π c-Myc, Oct3/4, Sox2, Klf4 œ≈œ ¥â«¬‡∑§π‘§ªØ‘°‘√‘¬“

..
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ªí®®ÿ∫—πªí≠À“∑“ß¥â“π®√‘¬∏√√¡¢Õß‡´≈≈åμâπ°”‡π‘¥μ—«ÕàÕπ≈¥≈ß ‡π◊ËÕß®“°¡’‡∑§‚π‚≈¬’°“√ªØ‘ π∏‘¿“¬πÕ°√à“ß°“¬ (In Vitro

Fertilization; IVF) À√◊Õ‡∑§π‘§°“√¬â“¬Ω“°π‘«‡§≈’¬  (somatic cell nuclear transfer)  ”À√—∫ªí≠À“§«“¡∫√‘ ÿ∑∏‘Ï¢Õß‡´≈≈å

μâπ°”‡π‘¥‡μÁ¡«—¬‰¥â√—∫°“√·°â‰¢‚¥¬‡§√◊ËÕß¡◊Õ«‘®—¬ ¡—¬„À¡à ‡™àπ °“√§—¥·¬°‡´≈≈å®”‡æ“–¥â«¬ Flow cytometry sorting À√◊Õ

Magnetic sorting  ”À√—∫ªí≠À“¢âÕÀπ÷Ëß¢Õß‡´≈≈åμâπ°”‡π‘¥‡Àπ’Ë¬«π”‡√◊ËÕß‡ ∂’¬√¿“æ„π√–¥—∫æ—π∏ÿ°√√¡ ªí®®ÿ∫—π‰¥â¡’°“√æ—≤π“

«‘∏’°“√ ¡—¬„À¡à ‡™àπ ‡∑§‚π‚≈¬’°“√μ—¥μàÕæ—π∏ÿ°√√¡„π√–¥—∫¬’π∑’Ë®”‡æ“–·∑π∑’Ë«‘∏’°“√Õ“»—¬‰«√— À√◊Õ«‘∏’°“√Õ◊ËπÊ ∑“ßÕ≥Ÿ™’««‘∑¬“

ªí≠À“∑“ß®√‘¬∏√√¡ ¡“° πâÕ¬, ‰¡à¡’ πâÕ¬, ‰¡à¡’

°“√‡®√‘≠‡μ‘∫‚μ √«¥‡√Á«, ‰¡à®”°—¥ ¡’√–¬–‡«≈“®”°—¥ √«¥‡√Á«, ‰¡à®”°—¥

°“√‡æ‘Ë¡®”π«πμ—«‡Õß‰¥â‡ªìπ∑«’§Ÿ≥  “¡“√∂  “¡“√∂  “¡“√∂

°“√‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å ¡’ ¡’ ¡’

∑’Ë¡’Àπâ“∑’Ë®”‡æ“–

§«“¡∫√‘ ÿ∑∏‘Ï¢Õß‡´≈≈åμâπ°”‡π‘¥ ¡“° πâÕ¬ ¡“°

·π«‚πâ¡°“√°àÕ¡–‡√Áß ¡“° πâÕ¬ ¡“°

ªí≠À“∑“ß¿Ÿ¡‘§ÿâ¡°—π ¡“° πâÕ¬ πâÕ¬

μ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘¢Õß‡´≈≈åμâπ°”‡π‘¥

§ÿ≥ ¡∫—μ‘ ‡´≈≈åμâπ°”‡π‘¥μ—«ÕàÕπ ‡´≈≈åμâπ°”‡π‘¥‡μÁ¡«—¬ ‡´≈≈åμâπ°”‡π‘¥‡Àπ’Ë¬«π”

≈Ÿ°‚ à́æÕ≈‘‡¡Õ‡√  (polymerase chain reaction; PCR) ·≈–

æ—≤π“∂÷ß¢—Èπ°“√μ√«® Õ∫„π√–¥—∫™’«‚¡‡≈°ÿ≈ (signaling

pathway μà“ßÊ) ·≈– “√™’«‡§¡’ (transcriptome, proteome,

secretome œ≈œ) μ“¡°≈‰°∑’Ë§Õ¬§«∫§ÿ¡°“√· ¥ßæƒμ‘°√√¡

μà“ßÊ ¢Õß‡´≈≈åμâπ°”‡π‘¥¥—ßπ‘¬“¡¢â“ßμâπ ‚¥¬Õ“»—¬«‘∑¬“°“√

∑“ß¿Ÿ¡‘§ÿâ¡°—π¡“‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√μ√«® Õ∫ (Ranganath

et al., 2012) º ¡º “π°—π

§«“¡πà“ π„®¢Õß‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å

ESCs ‡ªìπ‡´≈≈å∑’Ë¡’§ÿ≥ ¡∫—μ‘¢Õß‡´≈≈åμâπ°”‡π‘¥ Ÿß

·≈–„™â ‡ªìπ°≈ÿà¡‡´≈≈å ‡ª√’¬∫‡∑’¬∫Õâ“ßÕ‘ß§ÿ≥ ¡∫—μ‘¢Õß

·À≈àß‡´≈≈åμâπ°”‡π‘¥™π‘¥„À¡àÊ ·μà°Á¬—ß¡’¢âÕ®”°—¥‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëßªí≠À“∑“ß¥â“π®√‘¬∏√√¡ ‡π◊ËÕß®“°μâÕß‡°Á∫·≈–‡æ“–

‡≈’È¬ß®“°μ—«ÕàÕπ¢Õß¡πÿ…¬å·≈– —μ«å  ”À√—∫ iPSCs ·¡â„π

ªí®®ÿ∫—π®–¡’°“√»÷°…“·≈–«‘®—¬°—πÕ¬à“ß·æ√àÀ≈“¬ ™à«¬≈¥

¢âÕ∂°‡∂’¬ß∑“ß¥â“π®√‘¬∏√√¡ ·≈–¡’§ÿ≥ ¡∫—μ‘§√∫∂â«π

∑—¥‡∑’¬¡°—∫‡´≈≈åμâπ°”‡π‘¥μ—«ÕàÕπ ·μà°Á¬—ß¡’¢âÕ®”°—¥∑“ß

¥â“π‡∑§π‘§„π°“√‡Àπ’Ë¬«π”∑’Ë§àÕπ¢â“ß¬“° §«“¡·ª√ª√«π

„π√–¥—∫¬’π¡“° (Yamanaka, 2012) ·≈–¡’·π«‚πâ¡°“√

‡®√‘≠‡μ‘∫‚μ∑’Ëº‘¥ª°μ‘æ—≤π“‰ª‡ªìπ°≈ÿà¡‡´≈≈å‡π◊ÈÕßÕ°À√◊Õ

¡–‡√Áß∑’Ë§àÕπ¢â“ß Ÿß (Harman, 2013) ¥—ßπ—Èπ∑“ßºŸâ∑∫∑«π

«√√≥°√√¡®÷ß‡ÀÁπ«à“°≈ÿà¡‡´≈≈åμâπ°”‡π‘¥‡μÁ¡«—¬ ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß MSCs ®÷ß¡’§«“¡πà“ π„®·≈–‡ªìπ·À≈àß¢Õß‡´≈≈å

μâπ°”‡π‘¥∑’Ë‡¢â“∂÷ß‰¥âßà“¬ ¡’ß“π«‘®—¬√Õß√—∫∑—Èß√–¥—∫æ◊Èπ∞“π

·≈–°“√ª√–¬ÿ°μå ª√– ∫§«“¡ ”‡√Á®„π°“√„™â√—°…“°«â“ß¢«“ß

(μ“√“ß∑’Ë 1)
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°“√»÷°…“∑’Ëºà“π¡“æ∫«à“ MSCs ¡’¢âÕ‰¥â‡ª√’¬∫

À≈“¬ª√–°“√ ∑’Ë ”§—≠¡’§«“¡‡ªìπ‰ª‰¥âÕ¬à“ß¡“° ”À√—∫

°“√»÷°…“·≈–°“√„™âª√–‚¬™πå „π«ß°“√ —μ«·æ∑¬å

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πª√–‡∑»‰∑¬ (Bianco et al., 2008;

English et al., 2010; Keating, 2012; Cawthorn et al.,

2012)  “¡“√∂ √ÿª‰¥â¥—ßμàÕ‰ªπ’È

(1) ∑”°“√ °—¥·≈–‡æ“–‡≈’È¬ß‰¥âßà“¬ Õ“∑‘ °“√¥Ÿ¥‡®“–

®“°‰¢°√–¥Ÿ°À√◊Õ°“√„™â‡ÕÁπ‰´¡å∫¥¬àÕ¬‡π◊ÈÕ‡¬◊ËÕ (‰¢¡—π,

°≈â“¡‡π◊ÈÕ, √° œ≈œ) ‡æ◊ËÕ∑”°“√ °—¥ MSCs ·≈â«®÷ß∑”°“√

‡æ“–‡≈’È¬ß„π ¿“«–·«¥≈âÕ¡∑’Ë‡À¡“– ¡ (cultural conditioning)

(2) ≈¥ªí≠À“∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π ‡π◊ËÕß®“°‡ªìπ‡´≈≈å

¢ÕßºŸâ√—∫‡Õß ªí®®ÿ∫—π¡’°“√»÷°…“°—πÕ¬à“ß·æ√àÀ≈“¬∂÷ß

‰´‚μ‰§¡åÀ√◊Õ “√™’«‡§¡’∑’Ëº≈‘μ®“° MSCs ¡’§ÿ≥ ¡∫—μ‘

§«∫§ÿ¡‡´≈≈å„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π‰¡à„ÀâμàÕμâ “π®“°ºŸâ √—∫

(immunosuppression)  “¡“√∂ª≈¥ª≈àÕ¬ “√°√–μÿâπ∑’Ë¡’

∫∑∫“∑ ”§—≠„π°“√´àÕ¡·´¡øóôπøŸ‡π◊ÈÕ‡¬◊ËÕ·≈–°“√ √â“ßμ—«

¢ÕßÀ≈Õ¥‡≈◊Õ¥ (angiogenesis)

(3) ¡’√“¬ß“π§«“¡ “¡“√∂¢Õß MSCs „π°“√¬—∫¬—Èß

°“√°àÕμ—«¢Õß‡π◊ÈÕßÕ°À√◊Õ°“√æ—≤π“‰ª‡ªìπ‡´≈≈å¡–‡√Áß‰¥â

(teratomas) ‚¥¬Õ“»—¬§«∫§Ÿà‰ª°—∫‡∑§‚π‚≈¬’®—¥°“√„π√–¥—∫

¬’π∑’Ë°â“«Àπâ“¡“°¬‘Ëß¢÷Èπ (genetic manipulation)

(4) Õ◊ËπÊ ‰¥â·°à  “¡“√∂ °—¥‡´≈≈åμâπ°”‡π‘¥‰¥â„π

ª√‘¡“≥¡“° ‡æ‘Ë¡®”π«π‰¥â√«¥‡√Á« ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß®“°

‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π‡¡◊ËÕ‡∑’¬∫°—∫‡π◊ÈÕ‡¬◊ËÕ‰¢°√–¥Ÿ° ‰¡à¡’ªí≠À“∑“ß

¥â“π®√‘¬∏√√¡‡¡◊ËÕ‡∑’¬∫°—∫ ESCs „™âμâπ∑ÿπμË”„π°“√»÷°…“

«‘®—¬ ·≈–¡’√“¬ß“πª√– ∫§«“¡ ”‡√Á®„π°“√ª≈Ÿ°∂à“¬√—°…“„π

¡πÿ…¬å·≈– —μ«å (stem cell transplantation) ‚¥¬„Àâº≈

°“√μÕ∫ πÕß‡ªìπ∑’Ëπà“æÕ„® ‡ªìπμâπ

∂÷ßÕ¬à“ß‰√°Áμ“¡ MSCs ¬—ß¡’¢âÕ®”°—¥∑’Ë ”§—≠«à“

¥â«¬°“√¬◊π¬—π§ÿ≥ ¡∫—μ‘¢Õß‡´≈≈åμâπ°”‡π‘¥À≈—ß®“°°“√

 °—¥ ¥—ß∑’Ë°≈à“«‰ª¢â“ßμâπ ·≈–§«“¡∫√‘ ÿ∑∏‘Ï¢Õß MSCs ‡Õß

®“°‡´≈≈åÕ◊ËπÊ ∑’Ë¡—°¡’°“√ªπ‡ªóôÕπ„π¢—ÈπμÕπ¢Õß°“√ °—¥

πÕ°®“°π—Èπ‡´≈≈åμâπ°”‡π‘¥‡μÁ¡«—¬¬—ß¡’¢âÕ∂°‡∂’¬ß‡√◊ËÕß

ª√– ‘∑∏‘¿“æ¿“¬À≈—ß®“°°“√‡æ“–‡≈’È¬ß (sequential sup-passage)

‡ªìπ√–¬–‡«≈“π“π ª√–‡¥Áπ¥—ß°≈à“«‡À≈à“π’È §«√‰¥â√—∫°“√

»÷°…“·≈–æ—≤π“ª√—∫ª√ÿßμàÕ‰ª

°“√√—°…“‚¥¬„™â‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å∑“ß —μ«·æ∑¬å

°“√»÷°…“∑’Ëºà“π¡“‡°’Ë¬«°—∫ MSCs ∑“ß —μ«·æ∑¬å

¡’§«“¡°â“«Àπâ“Õ¬à“ß¡“° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πμà“ßª√–‡∑»

¡’ß“π«‘®—¬μ’æ‘¡æå°—πÕ¬à“ß·æ√àÀ≈“¬ ∑¥≈Õß„π —μ«åÀ≈“¬™π‘¥

Õ“∑‘ ¡â“  ÿπ—¢ ·¡«  ÿ°√ «—« ·æ– ·°– ·≈– —μ«åªï°

(Pérez-Serrano et al., 2012a, 2012b) ∑—Èß¬—ß¡’√“¬ß“π

º≈°“√√—°…“∑“ß§≈‘π‘°∑’Ëπà“‡™◊ËÕ∂◊Õ®“°∑“ß¿“§√—∞·≈–‡Õ°™π

¡’°ÆÀ¡“¬√Õß√—∫ (‡™àπ United States Food and Drug

Administration; FDA, Health Insurance Portability and

Accountability Act; HIPAA œ≈œ) ‚¥¬·À≈àß¢Õß MSCs

 à«π„À≠à‰¥â¡“®“°‰¢°√–¥Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π (Dhama

et al., 2013; Oliveira et al., 2014) ¡’√“¬ß“πª√– ∫

§«“¡ ”‡√Á®„π¬ÿ§·√°Ê „π¡â“∑’Ë‰¥â√—∫∫“¥‡®Á∫®“°°“√·¢àß¢—π

∫√‘‡«≥‡ÕÁπ (tendon and ligament) ¢âÕμàÕ ·≈–°≈â“¡‡π◊ÈÕ

(Richardson et al., 2007; Arnhold and Wenisch, 2015;

Iacono et al., 2015) ‚¥¬„Àâº≈μÕ∫ πÕßμàÕ°“√√—°…“∑’Ë¥’

πÕ°®“°π’È¬—ßæ∫°“√»÷°…“Õ◊ËπÊ ‡™àπ °“√»÷°…“º≈¢Õß°“√©’¥

MSCs ‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”μàÕ°“√μÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π

„π¡â“ (Kol et al., 2015)  ”À√—∫™àÕß∑“ß°“√√—°…“‚¥¬„™â

MSCs π—Èπ¡’√“¬ß“πÀ≈“¬™àÕß∑“ß Õ“®‡ªìπ°“√©’¥‡¢â“ Ÿà«‘°“√

À√◊Õ√Õ¬‚√§‚¥¬μ√ß °“√∫√‘À“√‡¢â“ ŸàÀ≈Õ¥‡≈◊Õ¥¥”À√◊Õ

°“√ª≈Ÿ°∂à“¬√à«¡°—∫‚§√ß√à“ß‡≈’È¬ß‡´≈≈å (scaffolds) (Patruno

and Martinello, 2014)

√“¬ß“π°“√„™â MSCs √—°…“„π —μ«å‡≈Á°  ”À√—∫ ÿπ—¢¡’

√“¬ß“π°“√„™â MSCs „π¿“«–¢âÕÕ—°‡ ∫ (hip, coxofemoral,

humeroradial joint) æ∫«à“„Àâº≈°“√√—°…“‡ªìπ∑’Ëπà“æÕ„® ≈¥

Õ“°“√‡®Á∫ª«¥ ·≈–°“√∑”ß“π¢Õß¢âÕ¥’¢÷Èπ ·μà∑—Èßπ’È¡’√“¬ß“π

‰¡àμÕ∫ πÕßμàÕ°“√√—°…“°√≥’‚√§º◊Ëπ¿Ÿ¡‘·æâº‘«Àπ—ß (atopic

dermatitis) (Hall et al., 2009)  ”À√—∫„π·¡«¡’√“¬ß“π°“√

„™â MSCs æ∫«à“„Àâº≈°“√μÕ∫ πÕß∑’Ë¥’μàÕ°“√√—°…“¿“«–

‚√§‰μ‡√◊ÈÕ√—ß (chronic kidney disease) (Quimby et al., 2011)

·μà∑—Èßπ’ÈμâÕß§”π÷ß∂÷ß¢π“¥·≈–§ÿ≥¿“æ¢Õß MSCs √à«¡¥â«¬

(Quimby et al., 2013) πÕ°®“°π’È¬—ß¡’√“¬ß“π„™â√—°…“‚√§

ÀÕ∫À◊¥„π·¡« (feline asthma) ∑’Ë∂Ÿ°°√–μÿâπ¥â«¬ “√°àÕ‡°‘¥

¿Ÿ¡‘·æâ ·μàæ∫«à“‰¡àμÕ∫ πÕßμàÕ°“√√—°…“‡∑à“∑’Ë§«√ ‚¥¬„Àâ

º≈∑’Ë¥’¢÷Èπ‡æ’¬ß‡≈Á°πâÕ¬‡∑à“π—Èπ (Trzil et al., 2014)

∂÷ß·¡â«à“º≈®“°°“√√—°…“‚√§∑“ß —μ«·æ∑¬å¥â«¬

MSCs ®–¡’√“¬ß“π∑’ËÀ≈“°À≈“¬ ·μà°Á¬—ß‰¥â√—∫§«“¡ π„®

‚¥¬¡’º≈ß“π«‘®—¬§âπ§«â“ÕÕ°¡“Õ¬à“ßμàÕ‡π◊ËÕß ·≈–‰¥â√—∫

§«“¡‡™◊ËÕ¡—Ëπ„Àâ„™â√—°…“‚√§∑“ß§≈‘π‘°Õ¬à“ß·æ√àÀ≈“¬„π

ª√–‡∑»Õ‡¡√‘°“ Õ—ß°ƒ… ∫√“´‘≈ Ω√—Ëß‡»  ‡¬Õ√¡—π œ≈œ

¿“¬„μâ√Ÿª·∫∫‚√ßæ¬“∫“≈ —μ«å·≈–∫√‘…—∑‡Õ°™π (Marx et al.,

2015)

¡’μ—«Õ¬à“ß√“¬ß“πº≈°“√«‘®—¬∑’Ë„™â MSCs „π°“√√—°…“

 —μ«å™à«ß¬ÿ§·√°Ê ∑’Ë‰¥â√—∫°“√¬Õ¡√—∫∂÷ßº≈∑’Ëπà“ π„®®“°°“√

√—°…“ ‡™àπ °“√√—°…“ ÿπ—¢¿“«–¢âÕÕ—°‡ ∫‡√◊ÈÕ√—ß (chronic

osteoarthritis) °“√√—°…“¡â“∑’Ë¡’«‘°“√°“√≈Õ°À≈ÿ¥¢Õß°√–¥Ÿ°

ÕàÕπº‘«¢âÕ (full-thickness cartilage defects) ·≈–°“√√—°…“

¡â“∑’Ë¡’Õ“°“√∫“¥‡®Á∫ (overstrain injury) ∫√‘‡«≥‡ÕÁπ



16 Journal of Applied Animal Science Vol.8 No.2 May-August 2015

(superficial digital flexor tendon) ¿“¬À≈—ß®“°°“√·¢àß¢—π

‚¥¬¡’√“¬≈–‡Õ’¬¥¥—ßμàÕ‰ªπ’È (Cyranoski, 2013)

(1) °“√„™â‡´≈≈å MSCs ∑’Ë °—¥‰¥â®“°‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π

„μâº‘«Àπ—ß¢Õß ÿπ—¢ (autologous) ª√–¡“≥ 23 °√—¡ ºà“π

°√–∫«π°“√ °—¥¥â«¬‡Õπ‰´¡å ·≈–π”¡“√—°…“¿“«–¢âÕÕ—°‡ ∫

(bilateral coxofemoral joint) ‚¥¬°“√©’¥‡¢â“∑’Ë¢âÕ‚¥¬μ√ß

(intraarticular injection) ª√–¡“≥ 4.2-5.0 x 106 ‡´≈≈å/¢âÕ

®ÿ¥‡¥àπ¢Õßß“π»÷°…“«‘®—¬™‘Èππ’È §◊Õ °≈ÿà¡°“√∑¥≈Õß ∑’Ë‡≈◊Õ°„™â

«‘∏’°“√∑¥≈Õß·∫∫ ÿà¡·≈–ª°ªî¥ Õß∑“ß‡∑’¬∫°—∫¬“À≈Õ°

(randomized, double-blinded, placebo-controlled trial)

·≈â«∑”°“√ª√–‡¡‘π¥â«¬≈—°…≥–°“√‡¥‘π °“√«‘Ëß √–¥—∫§«“¡

‡®Á∫ª«¥‡¡◊ËÕ —¡º— À√◊Õ‡§≈◊ËÕπ‰À«∫√‘‡«≥¢âÕ æ∫«à“ ÿπ—¢

°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ MSCs ¡’§ÿ≥¿“æ™’«‘μ∑’Ë¥’¢÷Èπ §«“¡

‡®Á∫ª«¥≈¥≈ßÀ√◊Õ‰¡à· ¥ßÕ“°“√‡®Á∫ª«¥ ‚¥¬°“√ª√–‡¡‘π

®“° ÿπ—¢·≈–°“√ Õ∫∂“¡®“°‡®â“¢Õß‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡ (Black et al., 2007)

(2) °“√„™â‡´≈≈å MSCs ∑’Ë °—¥‰¥â‚¥¬μ√ß®“°‰¢

°√–¥Ÿ° (sternum) ¢Õß¡â“ ·≈â«∑”°“√©’¥°≈—∫‡¢â“‰ª„π¢âÕ

∑’Ë∑”°“√¢Ÿ¥‡Õ“°√–¥Ÿ°ÕàÕπº‘«¢âÕÕÕ° (lateral trochlear ridge

of femur) ‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 15 ¡‘≈≈‘‡¡μ√

‡ª√’¬∫‡∑’¬∫°—∫¡â“∑’Ë‰¥â√—∫°“√√—°…“¥â«¬«‘∏’ microfracture

À≈—ß®“°π—Èπ 8 ‡¥◊Õπ ∑”°“√‡¡μμ“¶“μ ·≈â«∑”°“√ª√–‡¡‘π

º≈¥â«¬°“√μ√«®‡Õ°´‡√¬å¥â«¬§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ (magnetic

resonance imaging; MRI) ·≈–®ÿ≈æ¬“∏‘«‘∑¬“ æ∫«à“¡â“∑’Ë‰¥â

√—∫°“√√—°…“¥â«¬ MSCs ¡’°“√ √â“ßμ—«¢Õß°√–¥Ÿ°ÕàÕπº‘«¢âÕ

∑’ËÀπ“¢÷Èπ°«à“ ¡â“∑’Ë‰¥â√—∫°“√√—°…“¥â«¬«‘∏’ microfracture

πÕ°®“°π—Èπ¬—ßæ∫«à“¡’°“√ – ¡¢Õß collagen type II ·≈–

glycosaminoglycan (GAG) ∑’Ë Ÿß¢÷Èπ ·≈–‰¡àæ∫°“√Õ—°‡ ∫

À√◊Õμ‘¥‡™◊ÈÕ (Fortier et al., 2010)

(3) °“√»÷°…“§«“¡ª≈Õ¥¿—¬·≈–°“√À“¬®“°Õ“°“√

∫“¥‡®Á∫¢Õß‡ÕÁπ„π¡â“·¢àß ∑’Ë‰¥â√—∫°“√∫“¥‡®Á∫®“°°“√·¢àß¢—π

¿“¬À≈—ß®“°°“√√—°…“¥â«¬ MSCs ∑’Ë °—¥‰¥â®“°‰¢°√–¥Ÿ°

·≈â«∑”°“√©’¥°≈—∫‡¢â“‰ª„π∫√‘‡«≥∑’Ë∫“¥‡®Á∫ ‚¥¬Õ“»—¬

§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß (ultrasound) „π°“√™à«¬√–∫ÿμ”·Àπàß

ª√–‡¡‘πº≈¥â«¬«‘∏’∑“ß§≈‘π‘° ·≈–«‘∏’Õ◊ËπÊ ‡™àπ ultrasono-

graphy, radiography, scintigraphy œ≈œ √«¡∑—Èß≈—°…≥–

∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ μ‘¥μ“¡°“√√—°…“Õ¬à“ßπâÕ¬ 3 ªï º≈°“√

»÷°…“æ∫«à“√âÕ¬≈– 98.2 (111 μ—« ®“° 113 μ—«)  “¡“√∂

°≈—∫‰ª„™â‡ªìπ¡â“·¢àß‰¥â ª√‘¡“≥‡´≈≈åª√–¡“≥ 9.2 x 106

·≈–°“√√—°…“¿“¬„π 46 «—πÀ≈—ß®“°∑’Ë‰¥â√—∫∫“¥‡®Á∫¡’º≈μàÕ

§«“¡ ”‡√Á®„π°“√√—°…“¥â«¬ MSCs ∑’Ë Ÿß¢÷Èπ (Godwin et al.,

2012)

°“√»÷°…“‡´≈≈åμâπ°” ‡π‘¥¡’ ‡´π‰§¡å∑“ß —μ«·æ∑¬å „π

ª√–‡∑»‰∑¬

À“°∑”°“√ ◊∫§âπ§”«à“ çVeterinary mesenchymal stem

cellsé ®“°∞“π¢âÕ¡Ÿ≈∑“ß«‘™“°“√Õ¬à“ß PubMed ®–æ∫º≈°“√

§âπÀ“®”π«π 805 √“¬°“√ ·μà‡¡◊ËÕ∑”°“√ ◊∫§âπ§”«à“

çVeterinary mesenchymal stem cells Thailandé ®–æ∫‡æ’¬ß

3 √“¬°“√‡∑à“π—Èπ ‚¥¬∑”°“√»÷°…“‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å∑’Ë

 °—¥‰¥â®“° ‰¢°√–¥Ÿ° (bone marrow) ‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π (adipose

tissue) ·≈–‚æ√ßª√– “∑øíπ (dental pulp) Õ’°∑—Èß

«—μ∂ÿª√– ß§åÀ≈—°¢Õß°“√»÷°…“¬—ß‰¡à‡°’Ë¬«¢âÕß°—∫ “¬ß“π∑“ß

 —μ«·æ∑¬å‚¥¬μ√ß ‡æ’¬ß·μà„™â —μ«å‡ªìπμâπ·∫∫∑“ß°“√»÷°…“

‡∑à“π—Èπ ¥—ßπ—Èπ„π√–¥—∫π“π“™“μ‘°“√»÷°…“«‘®—¬‡´≈≈åμâπ°”‡π‘¥

¡’‡´π‰§¡å ”À√—∫ —μ«·æ∑¬å„πª√–‡∑»‰∑¬¬—ß¡’ª√‘¡“≥πâÕ¬Õ¬Ÿà

‡¡◊ËÕ∑”°“√ ◊∫§âπ¢âÕ¡Ÿ≈„π∞“π¢âÕ¡Ÿ≈¿“¬„πª√–‡∑»

Õ¬à“ß«“√ “√ The Thai Journal of Veterinary Medicine ¥â«¬

§”«à“ çMesenchymal stem cellsé ®–æ∫‡æ’¬ß 3 ∫∑§«“¡ ‚¥¬

·∫àß‡ªìπ °“√«‘®—¬æ◊Èπ∞“π 2 ∫∑§«“¡ ·≈–°“√ª√–¬ÿ°μå„™â

√—°…“‡æ’¬ß 1 ∫∑§«“¡‡∑à“π—Èπ πÕ°®“°π—Èπ¬—ßæ∫«à“¡’°“√μ’

æ‘¡æå‡Õ° “√∑“ß«‘™“°“√„π≈—°…≥–¢Õß°“√√“¬ß“π∑“ß§≈‘π‘°

(case report) Õ’° 1 ∫∑§«“¡ „π«“√ “√∑“ß°“√·æ∑¬å The

Bangkok Medicine Journal ¥—ßμàÕ‰ªπ’È

(1) °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√‡®√‘≠‡ª≈’Ë¬π·ª≈ß¢Õß

‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å®“° ÿπ—¢ ∑”°“√‡°Á∫·≈–‡æ“–‡≈’È¬ß

®“°‰¢°√–¥Ÿ° ¡’§«“¡ “¡“√∂¬÷¥‡°“–°—∫®“π‡æ“–‡≈’È¬ß √Ÿª√à“ß

§≈â“¬‡´≈≈å‰ø‚∫√∫≈“  §à“‡©≈’Ë¬¢Õß√–¬–‡«≈“°“√‡æ‘Ë¡®”π«π

‡ªìπ Õß‡∑à“ (mean doubling time) ‡∑à“°—∫ 35.4±9.3 ™—Ë«‚¡ß

„Àâº≈∫«°μàÕ°“√· ¥ßÕÕ°¢Õß‚ª√μ’π®”‡æ“–∫πº‘«‡´≈≈å

CD44 ·≈– CD90 ∑—Èß¬—ß„Àâº≈≈∫μàÕ°≈ÿà¡‡´≈≈å‡¡Á¥‡≈◊Õ¥

CD34 ·≈–æ∫«à“ MSCs  “¡“√∂‡®√‘≠æ—≤π“‡ªìπ ‡´≈≈å°√–¥Ÿ°

‡´≈≈å°√–¥Ÿ°ÕàÕπ ·≈–‡´≈≈å‰¢¡—π‰¥â (Tharasanit et al.,

2011)

(2) °“√»÷°…“§«“¡ “¡“√∂„π°“√ √â“ß‚§‚≈π’ (colony

forming unit-fibroblast; CFU-F) ¢Õß‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å

´÷Ëß· ¥ß∂÷ß§«“¡ “¡“√∂„π°“√‡æ‘Ë¡®”π«πμ—«‡Õß‰¥â‡ªìπ∑«’§Ÿ≥

(self-renewal) ‚¥¬∑”°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß MSCs ∑’Ë‡°Á∫

‰¥â®“°‰¢°√–¥Ÿ°¢ÕßÀ—«°√–¥Ÿ°μâπ¢“À≈—ß (bone marrow of

femoral head) ·≈–‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π„μâº‘«Àπ—ß (subcutaneous adi-

pose tissue) ¢Õß ÿπ—¢ º≈°“√»÷°…“æ∫«à“ ‡´≈≈å¡’§«“¡

 “¡“√∂¬÷¥‡°“–°—∫®“π‡æ“–‡≈’È¬ß √Ÿª√à“ß§≈â“¬‡´≈≈å‰ø‚∫√∫≈“ 

 “¡“√∂ √â“ß‚§‚≈π’‰¥â„π√–¬–‡«≈“ª√–¡“≥ 10 «—π ¢Õß

°“√‡æ“–‡≈’È¬ß ‚¥¬ª√–‡¡‘π®“°°≈ÿà¡‡´≈≈å∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß

¢π“¥ 2 ¡‘≈≈‘‡¡μ√ ·≈–æ∫«à“®”π«π‚§‚≈π’∑’Ë‡°Á∫®“°‡π◊ÈÕ‡¬◊ËÕ
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‰¢¡—π¡’ —¥ à«π∑’Ë¡“°°«à“®”π«π‚§‚≈π’∑’Ë‡°Á∫®“°‰¢°√–¥Ÿ°

Õ¬à“ß¡’π—¬ ”§—≠ (Tanamai et al., 2013)

(3) °“√©’¥‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å∑’Ë °—¥‰¥â®“°

‚æ√ßª√– “∑øíπ (dental pulp) πÈ”π¡¢Õß≈Ÿ° ÿπ—¢ (®”π«π

8 μ—«) ·≈â«∑”°“√©’¥ MSCs °≈—∫‡¢â“‰ª¿“¬„π¢âÕ¢Õß ÿπ—¢

∑’Ë¡’§«“¡∫°æ√àÕß∑“ß°“√‡¥‘π ´÷Ëß‰¥â√—∫°“√«‘π‘®©—¬¬◊π¬—π

∂÷ß¿“«–¢âÕ‡ ◊ËÕ¡ (osteoarthritis; OA) º≈°“√√—°…“ª√–‡¡‘π

®“°§–·ππ°“√ —¡¿“…≥å·≈–·∫∫ Õ∫∂“¡ æ∫«à“ MSCs

®“°‚æ√ßª√– “∑øíπ “¡“√∂≈¥Õ“°“√ª«¥ ™à«¬„Àâ ÿπ—¢

¡’§ÿ≥¿“æ™’«‘μ∑’Ë¥’¢÷Èπ  “¡“√∂ªÑÕß°—π°“√≈ÿ°≈“¡®“°¿“«–

¥—ß°≈à“«‰¥â ·≈– “¡“√∂‡ÀÁπº≈°“√√—°…“‰¥â∑—π∑’¿“¬À≈—ß

°“√©’¥ 14 «—π ‚¥¬‰¡àæ∫¿“«–·∑√° ấÕπ (Bootcha et al.,

2015)

(4) °“√√“¬ß“πº≈°“√√—°…“∑“ß§≈‘π‘°®“°°“√„™â

‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å∑’Ë‰¥â®“°‚æ√ßª√– “∑øíπ °√≥’

»÷°…“¥—ßμàÕ‰ªπ’È (1) °“√√—°…“¿“«– OA „π ÿπ—¢ ‚¥¬∑”

°“√©’¥ MSCs ‡¢â“‰ª¿“¬„π¢âÕ (coxofemoral joint) º≈°“√

»÷°…“æ∫«à“ “¡“√∂≈¥§«“¡‡®Á∫ª«¥ (lameness of walk and

trot) °“√∑”ß“π¢Õß¢âÕ (range of motion) ·≈–§ÿ≥¿“æ™’«‘μ

¢Õß ÿπ—¢¥’¢÷Èπ (questionnaire) (2) °“√√—°…“·º≈∑’Ë°√–®°μ“

(corneal wound healing) ‚¥¬∑”°“√©’¥ MSCs ‡¢â“‰ª„μâ

‡¬◊ËÕ∫ÿμ“ (subconjunctival injection) ¢Õß ÿπ—¢ º≈°“√»÷°…“

æ∫≈—°…≥–°“√ à́Õ¡·´¡‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥¥—ß°≈à“« ‚¥¬ª√–‡¡‘π

≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ (histological analysis) ·≈–

ªØ‘°‘√‘¬“≈Ÿ°‚´àæÕ≈‘‡¡Õ‡√ ·∫∫¬âÕπ°≈—∫ (RT-PCR) ¢Õß

connexin 43 (Cx43) ´÷Ëß∫àß∫Õ°≈—°…≥–°“√ √â“ßμ—«¢Õß

‡´≈≈å‡¬◊ËÕ∫ÿ·≈–°“√øóôπøŸ‡π◊ÈÕ‡¬◊ËÕ°√–®°μ“ (3) °“√√—°…“¿“«–

‡ÕÁπÕ—°‡ ∫ (tendonitis) „π¡â“∑’Ë‰¥â√—∫∫“¥‡®Á∫ (superficial digital

flexor tendon injury; SDFT) ®“°°“√·¢àß¢—π ‚¥¬°“√©’¥ MSCs

°≈—∫‡¢â“‰ª∑’Ë«‘°“√ º≈°“√»÷°…“æ∫«à“¡â“ “¡“√∂π”°≈—∫¡“

„™âß“π‰¥â‡ªìπª°μ‘ (4) °“√√—°…“·º≈‡√◊ÈÕ√—ß (chronic wound

repair) „π ÿπ—¢ ‚¥¬°“√©’¥ MSCs ‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

æ∫«à“ ·º≈‡¢â“ Ÿà√–¬–°“√´àÕ¡·´¡ (granulation tissue) ¿“¬„π

5-7 «—π πÕ°®“°π—Èπ¬—ß‰¥â¡’°“√√“¬ß“πº≈°“√„™â MSCs ®“°

‚æ√ßª√– “∑øíπ¢Õß¡πÿ…¬å ©’¥‡¢â“‰ª∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

„π°√–μà“¬∑’Ë‰¥â√—∫°“√‡Àπ’Ë¬«π”„Àâ°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥

(ischemia) º≈°“√»÷°…“æ∫«à“°“√∑”ß“π¢ÕßÀ—«„®¥’¢÷Èπ

(echocardiography ·≈– heart rate variability) ·≈–∫√‘‡«≥

°≈â“¡‡π◊ÈÕÀ—«„®∑’Ë¢“¥‡≈◊Õ¥ (infarct size) ¡’√Õ¬‚√§∑’Ë≈¥≈ß

(Petchdee et al., 2015)

°“√»÷°…“‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å∑“ß —μ«·æ∑¬å

„πª√–‡∑»‰∑¬·¡â®–¡’ª√‘¡“≥πâÕ¬ ·μà°Á¡’ª√“°Ø‡ªìπ¢à“«

°“√„™â‡´≈≈åμâπ°”‡π‘¥√—°…“‚√§„π —μ«åÕ¬Ÿà∫â“ß·≈–°”≈—ß‡ªìπ

∑’Ë‰¥â√—∫§«“¡ π„® Õ∫∂“¡®“°‡®â“¢Õß —μ«åÕ¬à“ßμàÕ‡π◊ËÕß

¢âÕ®”°—¥ª√–°“√ ”§—≠ §◊Õ (1) ¬—ß¢“¥¢âÕ¡Ÿ≈ π—∫ πÿπÕ’°¡“°

®÷ß®”‡ªìπμâÕß¡’°“√∑¥ Õ∫ ¥â«¬°“√»÷°…“Õ¬à“ß∂Ÿ°μâÕßμ“¡

À≈—°«‘™“°“√ ·≈– (2) ‰¡à¡’√“¬ß“π· ¥ß§«“¡°â“«Àπâ“¢Õß

°“√»÷°…“À√◊Õº≈®“°°“√„™â (progress report) ‡ªìπμâπ

§«“¡°â“«Àπâ“∑“ß‡´≈≈åμâπ°”‡π‘¥∑“ß —μ«·æ∑¬å ¬—ßæ∫‰¥â

®“°°“√π”‡ πÕ„π√Ÿª·∫∫∫∑§—¥¬àÕμ“¡°“√ª√–™ÿ¡«‘™“°“√

∑’Ë‡°’Ë¬«¢âÕßμà“ßÊ ‡ªìπª√–®”∑ÿ°ªï ·≈–¡’°“√®—¥μ—Èß‚§√ß°“√

ß“π«‘®—¬‡´≈≈åμâπ°”‡π‘¥μ“¡ ∂“∫—π∑“ß —μ«·æ∑¬å¿“¬„π

ª√–‡∑» ∑—Èßπ’È¬—ß¡’ªí®®—¬À≈“¬ª√–°“√∑’ËμâÕß§”π÷ßÕ—π¡’º≈

μàÕ§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß°“√»÷°…“ Õ“∑‘ √“¬≈–‡Õ’¬¥°“√»÷°…“

∑’Ë§àÕπ¢â“ß®”°—¥ (preclinical ·≈– clinical) °≈ÿà¡μ—«Õ¬à“ß

®”π«ππâÕ¬ ®√√¬“∫√√≥°“√„™â —μ«å∑¥≈Õß ‰¡à¡’°≈ÿà¡§«∫§ÿ¡

·≈–°“√ª√–‡¡‘πº≈°“√√—°…“¬—ß§≈ÿ¡‡§√◊Õ œ≈œ  ‘Ëß‡À≈à“π’È‡ªìπ

¢âÕ ”§—≠∑’Ë§«√æ‘®“√≥“ ∂÷ßÕ¬à“ß‰√°Áμ“¡ °Áπ—∫‰¥â«à“ª√–‡∑»

‰∑¬¡’°“√æ—≤π“∑“ß¥â“π°“√„™â‡´≈≈åμâπ°”‡π‘¥√—°…“‚√§„π

 —μ«åÕ¬à“ß‡ªìπ≈”¥—∫¢—Èπ  √â“ß§«“¡‡™◊ËÕ¡—Ëπ„Àâ·°àºŸâ π„® π”‰ª

 Ÿà√“°∞“π∑’Ë ”§—≠°—∫°“√ª√–¬ÿ°μå„™â∑“ß§≈‘π‘°

 √ÿª

§«“¡√Ÿâæ◊Èπ∞“π‡°’Ë¬«°—∫«‘∑¬“‡´≈≈åμâπ°”‡π‘¥∂◊Õ‡ªìπ

 ‘Ëß ”§—≠·≈–¡’ à«π™à«¬„π°“√»÷°…“«‘®—¬ ‘Ëß„À¡àÊ ∑’Ë

À≈“°À≈“¬‡°’Ë¬«°—∫‡´≈≈åμâπ°”‡π‘¥ ‚¥¬‡√‘Ë¡®“°°“√μ—Èß§”∂“¡

ß“π«‘®—¬ ‡™àπ Õ–‰√‡ªìπ°≈‰°§«∫§ÿ¡°“√§ß≈—°…≥–‡´≈≈å

∑’Ë¡’Àπâ“∑’Ë‰¡à®”‡æ“– ªí®®—¬„¥∫â“ß¡’ à«π™à«¬°√–μÿâπ„Àâ‡´≈≈å

‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å™π‘¥μà“ßÊ ¡’·À≈àß¢Õß‡´≈≈å

μâπ°”‡π‘¥¡’‡´π‰§¡å·À≈àßÕ◊ËπÊ Õ’°À√◊Õ‰¡à ·≈–¡’§ÿ≥ ¡∫—μ‘

¥âÕ¬À√◊Õ‡Àπ◊Õ°«à“Õ¬à“ß‰√ ∑”Õ¬à“ß‰√®–„Àâ‡´≈≈åμâπ°”‡π‘¥

¡’‡´π‰§¡å¡’§«“¡∫√‘ ÿ∑∏‘ÏÀ√◊Õ‡≈’È¬ß‰¥â‡ªìπ√–¬–‡«≈“π“π‚¥¬

∑’Ë§ÿ≥ ¡∫—μ‘‡ª≈’Ë¬π·ª≈ßπâÕ¬ ·≈–¡’§ÿ≥¿“æ‡∑’¬∫‡∑à“°—∫‡´≈≈å

μâπ°”‡π‘¥™π‘¥Õ◊ËπÊ ‡ªìπμâπ ¢Õ∫‡¢μ§”∂“¡‡À≈à“π’È‡ªìπ§”∂“¡

‡™‘ßß“π«‘®—¬æ◊Èπ∞“π´÷Ëß à«πÀπ÷Ëß¡’°“√»÷°…“Õ¬à“ß¡“°„π

¡πÿ…¬å ‚¥¬ª√“°Ø„π∞“π¢âÕ¡Ÿ≈∑“ß«‘™“°“√¡“°¡“¬„π

μà“ßª√–‡∑» ·μà°Á¬—ß‰¡àÀ¬ÿ¥π‘Ëß ¡’°“√§âπæ∫„À¡àÊ ∑’Ëπà“ π„®

Õ¬à“ßμàÕ‡π◊ËÕß ∑“ßºŸâ∑∫∑«π«√√≥°√√¡¡’§«“¡§‘¥‡ÀÁπ«à“ß“π

«‘®—¬¥—ß°≈à“«¬—ß¡’¢âÕ®”°—¥ §◊Õ ∑”‰¥â¬“°·≈–¡’μâπ∑ÿπ∑“ßß“π

«‘®—¬∑’Ë§àÕ¬¢â“ß Ÿß ”À√—∫ª√–‡∑»‰∑¬ μâÕßÕ“»—¬§«“¡√à«¡¡◊Õ

À√◊Õ·À≈àß‡ß‘π∑ÿπ®“°μà“ßª√–‡∑»À√◊Õ°“√∑”ß“π«‘®—¬√à«¡

°—∫∑’¡«‘®—¬∑’Ë∑”°“√»÷°…“‡´≈≈åμâπ°”‡π‘¥„π¡πÿ…¬å

≈—°…≥–ß“π«‘®—¬∑’Ëπà“ π„®‡°’Ë¬«°—∫‡´≈≈åμâπ°”‡π‘¥

¡’‡´π‰§¡å∑“ß —μ«·æ∑¬å ”À√—∫ª√–‡∑»‰∑¬π—Èπ ®“°√“¬ß“π
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°“√„™â‡´≈≈åμâπ°”‡π‘¥¡’‡´π‰§¡å√—°…“ —μ«å„πμà“ßª√–‡∑»

À√◊Õ„πª√–‡∑»‰∑¬‡Õß ∑”„Àâ‡ÀÁπ«à“º≈°“√√—°…“‡ªìπ∑’Ëπà“

æÕ„®·≈– —μ«å¡’§ÿ≥¿“æ™’«‘μ∑’Ë¥’¢÷Èπ ¡’√“¬ß“π„π —μ«åÀ≈“¬

™π‘¥ ·μà∑—Èßπ’È¢âÕ¡Ÿ≈μâπ·∫∫°“√√—°…“‚√§„π —μ«å¬—ßπâÕ¬

·≈–¬—ß‰¡à§√Õ∫§≈ÿ¡„πÀ≈“¬°√≥’ ®÷ß‡ªìπ‚Õ°“ ∑’Ë¥’μàÕß“π

«‘®—¬‡™‘ß§≈‘π‘°∂÷ßº≈°“√√—°…“„π°√≥’„À¡àÊ ∑“ß¥â“π°“√‡μ√’¬¡

‡´≈≈åμâπ°”‡π‘¥¡’ ‡´π‰§¡å°Á “¡“√∂∑”‰¥âßà “¬°«à“ ‡´≈≈å

μâπ°”‡π‘¥™π‘¥Õ◊ËπÊ  “¡“√∂À≈’°‡≈’Ë¬ßº≈°√–∑∫°“√μàÕμâ“π

®“°¿Ÿ¡‘§ÿâ¡°—π „™â‡ß‘π∑ÿπ°“√«‘®—¬∑’ËπâÕ¬°«à“  “¡“√∂μàÕ¬Õ¥

æ—≤π“§«“¡√Ÿâ„π‡™‘ß∏ÿ√°‘® ”À√—∫„™â∑“ß§≈‘π‘° ßà“¬μàÕ°“√‰¥â

√—∫°“√ π—∫ πÿπ®“°¿“§‡Õ°™π

°“√ √â“ß§«“¡¡—Ëπ„®‡°’Ë ¬«°—∫‡´≈≈åμâπ°”‡π‘¥∂◊Õ

‡ªìπ‡√◊ËÕß ”§—≠ §«“¡√Ÿâæ◊Èπ∞“π∑“ß«‘™“°“√μ≈Õ¥®πß“π«‘®—¬

∑’Ë¡’§ÿ≥§à“ ∑—Èß∑“ß¥â“π§ÿ≥¿“æ·≈–ª√‘¡“≥ ®–™à«¬ √â“ß§«“¡

‡™◊ËÕ¡—Ëπ ·≈– √â“ß¡“μ√∞“π∑“ß°“√√—°…“μ“¡‡ß◊ËÕπ‰¢μà“ßÊ ∑’Ë

‡À¡“– ¡„π·μà≈–°√≥’ μ≈Õ¥®πæ—≤π“«‘™“™’æ —μ«·æ∑¬å

‰∑¬„Àâ∑—¥‡∑’¬¡°—∫μà“ßª√–‡∑» ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßπ«—μ°√√¡

°“√√—°…“„À¡àÊ ·≈–°“√‰¥â√—∫°“√¬Õ¡√—∫‡æ◊ËÕ„™â√—°…“ —μ«å„π
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