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ºŸâªÉ«¬∑’Ë‡ªìπ‚√§¢“¢“¥‡≈◊Õ¥‡√◊ÈÕ√—ß (chronic limb ischemia) æ∫‰¥â√âÕ¬≈– 3

∂÷ß √âÕ¬≈– 10 ¢Õßª√–™“°√∑—Ë«‰ª ·≈–æ∫‰¥â∂÷ß√âÕ¬≈– 30 ¢ÕßºŸâªÉ«¬„π‚√ßæ¬“∫“≈1,2 ‚√§

π’È¡’·π«‚πâ¡∑’Ë®–æ∫‰¥â¡“°¢÷Èπ®“°°“√∑’Ëª√–™“°√¡’Õ“¬ÿ¬◊π¬“«¡“°¢÷Èπ°«à“ ¡—¬°àÕπ ·≈–

Õÿ∫—μ‘°“√≥å¢Õß‚√§‡∫“À«“π∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ°Á‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠∑’Ë∑”„Àâæ∫‚√§¢“¢“¥

‡≈◊Õ¥‡√◊ÈÕ√—ß‡æ‘Ë¡¡“°¢÷Èπ ºŸâªÉ«¬∑’Ë‡ªìπ‚√§¢“¢“¥‡≈◊Õ¥·∫∫‡√◊ÈÕ√—ßπ—Èπ¡—°¡’§«“¡‡ ’Ë¬ß ŸßμàÕ

°“√‡°‘¥ ¿“«–À≈Õ¥‡≈◊Õ¥À—«„®μ’∫ ·≈–‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßμ’∫Õ’°¥â«¬ ´÷Ëß®–∑”„Àâ¿“«–

¢“¢“¥‡≈◊Õ¥¡’Õ“°“√√ÿπ·√ß¡“°¢÷Èπ1,3-4

‚√§¢“¢“¥‡≈◊Õ¥‡√◊ÈÕ√—ß¢—Èπ«‘°ƒμ (critical limb ischemia) ‡ªìπ‚√§¢“¢“¥‡≈◊Õ¥

‡√◊ÈÕ√—ß∑’Ë¡’Õ“°“√√ÿπ·√ß ‚¥¬ºŸâªÉ«¬®–¡’Õ“°“√ª«¥‡∑â“¢≥–æ—° (rest pain), ·º≈¢“¥

‡≈◊Õ¥∑’Ë‰¡àÀ“¬ (non-healing ischemic ulcer) ·≈–¿“«–π‘È«‡∑â“‡πà“μ“¬ (toe gangrene)

ºŸâªÉ«¬°≈ÿà¡π’È¡’‚Õ°“ ∑’Ë®–∂Ÿ°μ—¥¢“‰¥â Ÿß πÕ°®“°π’È¬—ß¡’Õ—μ√“μ“¬∑’Ë Ÿß®“°‚√§√à«¡ ‡™àπ

‚√§À—«„®¢“¥‡≈◊Õ¥ ·≈– ‚√§ ¡Õß¢“¥‡≈◊Õ¥Õ’°¥â«¬5

‚¥¬∑—Ë«‰ª °“√√—°…“ºŸâªÉ«¬¢“¢“¥‡≈◊Õ¥¢—Èπ«‘°ƒμ ª√–°Õ∫¥â«¬°“√√—°…“ºà“π∑“ß

 “¬ «π (endovascular treatment) ·≈– °“√ºà“μ—¥‡ª≈’Ë¬π∑“ß‡¥‘πÀ≈Õ¥‡≈◊Õ¥·¥ß (ar-

terial bypass surgery) ·μà¡’ºŸâªÉ«¬ ®”π«π°«à“√âÕ¬≈– 40 ∑’Ë‰¡à “¡“√∂√—°…“‰¥â‚¥¬

«‘∏’°“√¢â“ßμâπ ‡π◊ËÕß®“° ¿“æ¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ëμ’∫μ—π¡“°‚¥¬‡©æ“–À≈Õ¥‡≈◊Õ¥·¥ß

∑’ËÕ¬Ÿà à«πª≈“¬¢“ (distal artery run-off) ¡’ ¿“æ∑’Ë·¬à¡“° ∑”„Àâ‡≈◊Õ¥‰ª‡≈’È¬ß¢“ à«π

ª≈“¬‰¥âπâÕ¬¡“° À√◊Õ‚√§√à«¡¢ÕßºŸâªÉ«¬∑’Ë∑”„Àâ‰¡à “¡“√∂∑πμàÕ°“√ºà“μ—¥„À≠à‰¥â6 ∑”„Àâ
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ºŸâªÉ«¬„π°≈ÿà¡π’È¡—°®–≈ß‡Õ¬¥â«¬°“√∂Ÿ°μ—¥¢“ À“°¡’Õ“°“√ª«¥¡“°®“°Õ“°“√¢“¥‡≈◊Õ¥

√ÿπ·√ß À√◊Õ ¡’‡π◊ÈÕ‡¬◊ËÕ‡πà“μ“¬≈ÿ°≈“¡®π‰¡à “¡“√∂√—°…“¢“‰«â‰¥â Õ¬à“ß‰√°Á¥’ ºŸâªÉ«¬¢“

¢“¥‡≈◊Õ¥¢—Èπ«‘°ƒμ∑’Ë‰¥â√—∫°“√μ—¥¢“π—Èπ æ∫«à“ “¡“√∂°≈—∫‰ª„™â¥”‡π‘π™’«‘μ‰¥âμ“¡ª°μ‘

‚¥¬°“√„ à¢“‡∑’¬¡‡æ’¬ß√âÕ¬≈– 25 ∂÷ß 50 ‡∑à“π—Èπ ·μà¡’Õ—μ√“μ“¬√–À«à“ßºà“μ—¥ Ÿß∂÷ß√âÕ¬

≈– 5 ∂÷ß 20 ·≈–ºŸâªÉ«¬¡’‚Õ°“ ∑’Ë®–∂Ÿ°μ—¥¢“Õ’°¢â“ß  Ÿß∂÷ß√âÕ¬≈– 307 Õ’°¥â«¬ ¥—ßπ—Èπ

√—°…“¢“‰«â„Àâ‰¥â∂◊Õ«à“‡ªìπ‡ªÑ“À¡“¬ Ÿß ÿ¥¢Õß°“√√—°…“  ºŸâªÉ«¬¢“¢“¥‡≈◊Õ¥¢—Èπ«‘°ƒμ„π√–¬–

10 ªïπ’È °“√√—°…“‚¥¬°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à (therapeutic neovascularization) ®–

‰¥â∂Ÿ°π”¡“„™â„π°“√√—°…“ºŸâªÉ«¬°≈ÿà¡π’È

°≈‰°°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à (neovascularization) „πºŸâ„À≠à

ª√–°Õ∫‰ª¥â«¬ 3 °√–∫«π°“√ ‰¥â·°à angiogenesis, arteriogenesis ·≈–

vasculogenesis

1. Angiogenesis

‡ªìπ°√–∫«π°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥ΩÕ¬ (capillary) „À¡à‚¥¬À≈Õ¥‡≈◊Õ¥∑’Ë √â“ß

„À¡àπ—Èπ®–ßÕ°¡“®“°À≈Õ¥‡≈◊Õ¥ΩÕ¬∑’Ë¡’Õ¬Ÿà‡¥‘¡ ‚¥¬®–‡°‘¥„πμ”·Àπàß∑’Ë¡’¿“«–¢“¥‡≈◊Õ¥

(ischemia) ºà“π°√–∫«π°“√°√–μÿâπ¢Õß hypoxia inducible factor-1 alpha (HIF-

1α) ∑”„Àâ∫√‘‡«≥¥—ß°≈à“«¡’°“√ √â“ß vascular endothelial growth factor (VEGF) ́ ÷Ëß

‡ªìπ “√∑’Ë®–°√–μÿâπ„Àâ‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥·¥ß (endothelial cells) „πÀ≈Õ¥‡≈◊Õ¥

ΩÕ¬∑’Ë¡’Õ¬Ÿà·≈â« ‡°‘¥°“√·∫àßμ—« ·≈â«ßÕ°ÕÕ°¡“‡ªìπÀ≈Õ¥‡≈◊Õ¥ΩÕ¬„À¡à8 ¥—ß√Ÿª∑’Ë 1

2. Arteriogenesis

§◊Õ°√–∫«π°“√ √â“ß collateral circulation ‚¥¬∑’ËÀ≈Õ¥‡≈◊Õ¥ arteriole ‡¥‘¡

¢ÕßºŸâªÉ«¬ ∑’Ë∑Õ¥¢â“¡μ”·Àπàß∑’Ë¡’°“√Õÿ¥μ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß¡’¢π“¥„À≠à ¢÷Èπ

‡π◊ËÕß®“°°“√°√–μÿâπ‚¥¬ shearing force ®“°°“√∑’Ë¡’°√–· ‡≈◊Õ¥‰À≈ºà“π¡“°¢÷Èπ ®–

°√–μÿâπ„Àâ monocyte ‡¢â“¡“„π∫√‘‡«≥¥—ß°≈à“« ·≈–À≈—Ëß “√À≈“¬™π‘¥°√–μÿâπ„Àâ¡’°“√

·∫àßμ—«¢Õß endothelial cells ·≈– smooth muscle cells ¡“°¢÷Èπ  √«¡∂÷ß¡’°“√ª√—∫

√Ÿª√à“ß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß arteriole „À¡à „Àâ¡’¢π“¥„À≠à¢÷Èπ ∑”„Àâ‡≈◊Õ¥ºà“π¡“∑“ß™àÕß

∑“ßπ’È¡“°¢÷Èπ∑”„Àâ¡’‡≈◊Õ¥‰ª‡≈’È¬ß¢“∑’ËÕ¬Ÿà à«πª≈“¬°«à“μ”·ÀπàßÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ëμ’∫μ—π
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°√–∫«π°“√π’È‰¡à‰¥â‡°‘¥„π∫√‘‡«≥∑’Ë¡’°“√¢“¥‡≈◊Õ¥ (ischemia) ·μà¡—°®–‡°‘¥

¢÷Èπ„πμ”·Àπàß∑’ËÀ≈Õ¥‡≈◊Õ¥·¥ßμ’∫ ́ ÷ËßÕ¬Ÿà proximal °«à“∫√‘‡«≥∑’Ë¡’¿“«–¢“¥‡≈◊Õ¥9 ·≈–

‰¡à‰¥â‡°’Ë¬«¢âÕß°—∫°“√°√–μÿâπ HIF-1α ‡À¡◊Õπ„π°√–∫«π°“√‡°‘¥ angiogenesis ¥—ß√Ÿª

∑’Ë 2

3. Vasculogenesis

‡ªìπ°√–∫«π°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à®“°‡´≈≈åμâπ°”‡π‘¥ (stem cell) ¢ÕßÀ≈Õ¥

‡≈◊Õ¥ °Á§◊Õ endothelial progenitor cells (EPCs) ´÷Ëß √â“ß¡“®“°‰¢°√–¥Ÿ° ‡´≈≈å™π‘¥

π’È “¡“√∂‡ª≈’Ë¬πμ—«‡Õß‰ª‡ªìπ endothelial cells ‰¥â„πμ”·Àπàß∑’Ë¡’°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥

„À¡à„πμ”·Àπàß∑’Ë¡’¿“«–¢“¥‡≈◊Õ¥‰¥â ¥—ß√Ÿª∑’Ë 3

∑—Èß “¡°√–∫«π°“√¡—°‡°‘¥¢÷Èπæ√âÕ¡Ê°—π „πºŸâªÉ«¬∑’Ë¡’À≈Õ¥‡≈◊Õ¥·¥ßμ’∫μ—π

À≈Õ¥‡≈◊Õ¥ arteriole ¢â“ß‡§’¬ß °Á®–‡°‘¥°√–∫«π°“√ arteriogenesis ∑”„ÀâÀ≈Õ¥‡≈◊Õ¥

arteriole ¢¬“¬¢π“¥¢÷Èπ°≈“¬‡ªìπ collateral circulation ‡æ◊ËÕ∑’Ë®– àß‡≈◊Õ¥‰ª¬—ß à«π

√Ÿª∑’Ë 1 °≈‰° °“√‡°‘¥ angiogenesis „π ¿“«–¢“¢“¥‡≈◊Õ¥®–¡’°“√ √â“ß VEGF „Àâ‡æ‘Ë¡¢÷Èπ„π

∫√‘‡«≥¥—ß°≈à“« °√–μÿâπ„Àâ‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥·¥ß (endothelial cells) „πÀ≈Õ¥

‡≈◊Õ¥ΩÕ¬‡¥‘¡„π∫√‘‡«≥π’È¡’°“√·∫àßμ—« ·≈â«ßÕ°ÕÕ°¡“‡ªìπÀ≈Õ¥‡≈◊Õ¥ΩÕ¬„À¡à‡°‘¥¢÷Èπ



≥—∞«ÿ≤‘  ‡ √‘¡ “∏π «— ¥‘Ï 291

√Ÿª∑’Ë 2 °√–∫«π°“√‡°‘¥ arteriogenesis ´÷Ëß‡°‘¥„πμ”·ÀπàßÀ≈Õ¥‡≈◊Õ¥∑’Ë¡’°“√μ’∫μ—π ∑”„Àâ¡’

°“√‡æ‘Ë¡¢÷Èπ¢Õß‡≈◊Õ¥∑’Ë‰À≈ºà“πÀ≈Õ¥‡≈◊Õ¥ arteriole ∑’Ë∑Õ¥¢â“¡μ”·ÀπàßÀ≈Õ¥‡≈◊Õ¥

·¥ß∑’Ëμ’∫μ—π shearing force ∑’Ë‡æ‘Ë¡¡“°¢÷Èπ®–°√–μÿâπ„Àâ monocyte ‡¢â“¡“„π∫√‘‡«≥π’È

À≈—Ëß “√À≈“¬™π‘¥°√–μÿâπ„Àâ¡’°“√·∫àßμ—«¢Õß‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥ ·≈–‡´≈≈å°≈â“¡

‡π◊ÈÕ‡√’¬∫¢ÕßÀ≈Õ¥‡≈◊Õ¥∑”„ÀâÀ≈Õ¥‡≈◊Õ¥ arteriole ¡’¢π“¥„À≠à¢÷Èπ  àßº≈„Àâ‡≈◊Õ¥‰ª

‡≈’È¬ß„πμ”·Àπàß∑’ËÕ¬Ÿà distal °«à“μ”·Àπàß∑’ËÀ≈Õ¥‡≈◊Õ¥·¥ßμ’∫μ—π‰¥â‡æ‘Ë¡¡“°¢÷Èπ

√Ÿª∑’Ë 3 °√–∫«π°“√‡°‘¥ vasculogenesis ‚¥¬ EPCs ∑’ËÕÕ°¡“®“°‰¢°√–¥Ÿ° ‡¢â“¡“„π∫√‘‡«≥

∑’Ë¡’¿“«–¢“¥‡≈◊Õ¥ EPCs ®–‡ª≈’Ë¬πμ—«‡Õß‰ª‡ªìπ‡´≈≈å‡¬◊ËÕ∫ÿºπ—ßÀ≈Õ¥‡≈◊Õ¥ (endot-

helial cells) „πÀ≈Õ¥‡≈◊Õ¥„À¡à∑’Ë¡’°“√ √â“ß¢÷Èπ
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ª≈“¬∑’Ë¡’¿“«–¢“¥‡≈◊Õ¥√ÿπ·√ß   à«π„π∫√‘‡«≥∑’Ë¡’¿“«–¢“¥‡≈◊Õ¥√ÿπ·√ß°Á¡’°“√°√–μÿâπ HIF-

1α „Àâ¡’°“√À≈—Ëß VEGF °√–μÿâπ„Àâ endothelial cells „πÀ≈Õ¥‡≈◊Õ¥  ‡°‘¥°“√ßÕ°‡ªìπ

À≈Õ¥‡≈◊Õ¥„À¡à ®“°°√–∫«π°“√ angiogenesis πÕ°®“°π’È EPCs ®“° bone marrow

°Á®–‡¢â“¡“„π∫√‘‡«≥∑’Ë¡’°“√¢“¥‡≈◊Õ¥  ¡’°“√À≈—Ëß “√°√–μÿâπ„Àâ¡’°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à

‚¥¬ endothelial cells ¢â“ß‡§’¬ß°Á “¡“√∂ migration ·≈–¡’°“√‡æ‘Ë¡®”π«π‡æ◊ËÕ¡“∫ÿ

À≈Õ¥‡≈◊Õ¥„À¡à∑’Ë √â“ß ·≈–μ—« EPCs ‡Õß°Á “¡“√∂ differentiate ‰ª‡ªìπ endothelial

cells „πÀ≈Õ¥‡≈◊Õ¥„À¡à∑’Ë √â“ß‰¥â¥â«¬

°“√√—°…“‚¥¬°√–∫«π°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à (Therapeutic neovas-
cularization)

°“√√—°…“¿“«–¢“¢“¥‡≈◊Õ¥‡√◊ÈÕ√—ß¢—Èπ«‘°ƒμ‚¥¬°√–∫«π°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡àπ’È

¡—°®–∑”„πºŸâªÉ«¬∑’Ë‰¡à “¡“√∂√—°…“‰¥â‚¥¬«‘∏’¡“μ√∞“π‰¥â·°à «‘∏’°“√√—°…“ºà“π “¬ «π

(endovascular treatment) ·≈–°“√ºà“μ—¥‡ª≈’Ë¬π∑“ß‡¥‘πÀ≈Õ¥‡≈◊Õ¥·¥ß (surgical

arterial bypass) ∑”„ÀâºŸâªÉ«¬°≈ÿà¡π’È¡—°®–≈ß‡Õ¬ ¥â«¬°“√∂Ÿ°μ—¥¢“À“°‰¡à‰¥â√—∫°“√

√—°…“‡æ‘Ë¡‡μ‘¡ ‚¥¬∑—Ë«‰ª “¡“√∂·∫àß°“√√—°…“™π‘¥π’È‰¥â‡ªìπ Õß™π‘¥

1. °“√√—°…“‚¥¬ angiogenic growth factor

2. °“√√—°…“‚¥¬°“√„™â‡´≈≈åμâπ°”‡π‘¥À≈Õ¥‡≈◊Õ¥ (EPCs)

°“√√—°…“‚¥¬ angiogenic growth factor

¡’ angiogenic growth factor À≈“¬™π‘¥‡™àπ vascular endothelial growth

factor (VEGF), fibroblast growth factor (bFGF), hepatocyte growth factor (HGF)

∂Ÿ°π”¡“„™â„π°“√√—°…“¿“«–¢“¢“¥‡≈◊Õ¥‡√◊ÈÕ√—ß¢—Èπ«‘°ƒμ ‡™àπ ©’¥‚¥¬μ√ß‡¢â“‰ª„π°≈â“¡

‡π◊ÈÕ¢Õß¢“¢â“ß∑’Ë¢“¥‡≈◊Õ¥ À√◊Õ ºà“π°√–∫«π°“√ gene therapy ‡æ◊ËÕÀ«—ß«à“®–¡’°“√

°√–μÿâπ„Àâ‡°‘¥°√–∫«π°“√ angiogenesis ‡°‘¥¢÷Èπ·¡â«à“°“√√—°…“‚¥¬«‘∏’π’È®–¡’√“¬ß“π

∂÷ßº≈ ”‡√Á®„π√–¬–·√° ·μà®“°º≈°“√√—°…“∑’Ëºà“π¡“ ¡’º≈ √ÿªÕÕ°¡“«à“°“√√—°…“π’È‰¥â

º≈‰¡à¥’„π°“√√—°…“ºŸâªÉ«¬¢“¢“¥‡≈◊Õ¥‡√◊ÈÕ√—ß¢—Èπ«‘°ƒμ ‰¡à‰¥â≈¥Õ—μ√“°“√∂Ÿ°μ—¥¢“®“°À≈“¬Ê

°“√»÷°…“ °“√√—°…“™π‘¥π’È®÷ß‰¥â√—∫§«“¡π‘¬¡„π°“√»÷°…“≈¥≈ß10,11
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°“√√—°…“‚¥¬°“√„™â‡´≈≈åμâπ°”‡π‘¥À≈Õ¥‡≈◊Õ¥ (EPCs)
EPCs ∂Ÿ°√“¬ß“π§√—Èß·√°‚¥¬ Asahara ·≈–§≥–12 ´÷Ëß‰¥â∫√√¬“¬≈—°…≥–¢Õß

‡´≈≈å™π‘¥π’È«à“‡ªìπ‡´≈≈å∑’Ë‰¥â¡“®“°°“√‡æ“–‡≈’È¬ß peripheral blood mononuclear cells

‚¥¬‡´≈≈å™π‘¥π’È¡’ endothelial cell marker, CD34 ·≈– VEGF receptor 2 expres-

sion πÕ°®“°π’È¬—ß· ¥ß„Àâ‡ÀÁπ«à“ EPCs  “¡“√∂∑’Ë®–°√–μÿâπ„Àâ‡°‘¥ angiogenesis

‚¥¬¡’°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥ΩÕ¬„À¡à¢÷Èπ ∑”„Àâ‡æ‘Ë¡‡≈◊Õ¥‰ª‡≈’È¬ß¢“∑’Ë¢“¥‡≈◊Õ¥‰¥â∑—Èß„π —μ«å

∑¥≈Õß·≈–„π§π12,13 ¥—ß√Ÿª∑’Ë 4

°≈‰°°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à®“° EPCs ¡’‰¥â 2 °≈‰° ”§—≠§◊Õ EPCs  √â“ß

angiogenic factor À≈“¬™π‘¥∑’Ë “¡“√∂°√–μÿâπ„Àâ endothelial cells „πÀ≈Õ¥‡≈◊Õ¥

·¥ß∑’ËÕ¬Ÿà¢â“ß‡§’¬ß‡°‘¥°“√·∫àßμ—«·≈–ßÕ°‡ªìπÀ≈Õ¥‡≈◊Õ¥ΩÕ¬„À¡à‰¥â®“°°√–∫«π°“√

angiogenesis πÕ°®“°π’È EPCs ‡Õß¬—ß “¡“√∂ differentiate ‰ª‡ªìπ endothelial cells

„πÀ≈Õ¥‡≈◊Õ¥„À¡à∑’Ë √â“ß‡Õß‰¥â„π°√–∫«π°“√ vasculogenesis Õ’°¥â«¬14

¡’§«“¡æ¬“¬“¡∑’Ë®–π” EPCs ¡“„™â„π°“√√—°…“ºŸâªÉ«¬¢“¢“¥‡≈◊Õ¥¢—Èπ«‘°ƒμ∑’Ë

‰¡à¡’∑“ß√—°…“„¥Ê ‡π◊ËÕß®“° EPCs π—Èπ‡μ√’¬¡‰¥â¡“®“° mononuclear cells ´÷Ëßæ∫

√Ÿª∑’Ë 4 Endothelial progenitor cells (EPCs) ∑’Ë‰¥â¡“®“°°“√π” mononuclear cells „π‡≈◊Õ¥

‰ª‡æ“–‡≈’È¬ß
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¡“°„π‰¢°√–¥Ÿ°„π√–¬–·√°¢Õß°“√»÷°…“ ‰¥â¡’§«“¡æ¬“¬“¡„π°“√‡®“–‰¢°√–¥Ÿ°¢Õß

ºŸâªÉ«¬‡æ◊ËÕπ” mononuclear cells „π‰¢°√–¥Ÿ° (Bone marrow mononuclear cells,

BM-MNCs) ´÷Ëß§“¥«à“®–¡’ EPCs Õ¬Ÿà„π mononuclear cells π—Èπ¥â«¬  π”¡“„™â„π°“√

√—°…“ºŸâªÉ«¬¢“¢“¥‡≈◊Õ¥¢—Èπ«‘°ƒμ‚¥¬°“√©’¥‡´≈≈å‡¢â“‰ª∑’Ë°≈â“¡‡π◊ÈÕ¢Õß¢“¢â“ß∑’Ë¢“¥‡≈◊Õ¥

¥—ß√Ÿª∑’Ë 5

√“¬ß“π°“√»÷°…“·√°∑’Ë„™â°“√√—°…“‚¥¬«‘∏’π’È ®“° Therapeutic Angiogenesis

using Cell Transplantation(TACT) trial æ∫«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√©’¥ BM-MNCs ¡’

°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“¥—™π’§«“¡¥—πÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¢âÕ‡∑â“‡¡◊ËÕ‡∑’¬∫°—∫·¢π (ankle brachial

index, ABI), Õ“°“√ª«¥‡∑â“¢≥–æ—° (rest pain) ·≈–Õ“°“√ª«¥¢“¢≥–‡¥‘π (Intermit-

tent claudication) ≈¥≈ß, √–¥—∫ oxygen ∑’Ëº‘«Àπ—ß TcPO2 ‡æ‘Ë¡¢÷Èπ·≈–·º≈¢“¥‡≈◊Õ¥

 “¡“√∂À“¬‰¥â¿“¬À≈—ß‰¥â√—∫°“√©’¥‡´≈≈å15

¡’√“¬ß“π°“√»÷°…“μàÕ¡“Õ’°À≈“¬©∫—∫ ∑’Ë‰¥âπ” BM-MNCs ¡“„™â„π°“√√—°…“

¢“¢“¥‡≈◊Õ¥‡√◊ÈÕ√—ß¢—Èπ«‘°ƒμ  ´÷Ëß°Á‰¥âº≈°“√√—°…“‰ª„π·π«∑“ß‡¥’¬«°—π §◊Õ ¡’°“√‡æ‘Ë¡¢÷Èπ

¢Õß§à“ ABI, TcPO2, ≈¥ rest pain ·≈–≈¥°“√∂Ÿ°μ—¥¢“¿“¬À≈—ß‰¥â√—∫°“√©’¥‡´≈≈å16

√Ÿª∑’Ë 5 À≈—°°“√‡μ√’¬¡ bone marrow mononuclear cells (BM-MNCs) ‡æ◊ËÕπ” mononuclear

cells ´÷Ëß¡’ EPCs Õ¬Ÿà„ππ—Èπ¥â«¬ π”°≈—∫¡“©’¥∑’Ë°≈â“¡‡π◊ÈÕ¢“¢â“ß∑’Ë¢“¥‡≈◊Õ¥
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„π√–¬–μàÕ¡“¡’°“√æ—≤π“„π°“√‡°Á∫ mononuclear cells ∑’Ë‰¥â®“°‡≈◊Õ¥¢Õß

ºŸâªÉ«¬ (peripheral blood mononuclear cell; PB-MNCs) ¿“¬À≈—ß°“√°√–μÿâπ

‰¢°√–¥Ÿ°‚¥¬°“√©’¥ granulocyte colony stimulating factor (G-CSF) „μâº‘«Àπ—ß

‡ªìπ‡«≈“ 4 ∂÷ß 5 «—π‡æ◊ËÕ„Àâ mononuclear cells ÕÕ°®“°‰¢°√–¥Ÿ°¡“Õ¬Ÿà„π peripheral

blood ‡ªìπ®”π«π¡“° ·≈â«„™â‡§√◊ËÕß blood cell separator ‡æ◊ËÕ§—¥·¬°‡©æ“– PB-MNCs

ÕÕ°¡“·≈â«π”‰ª©’¥°≈â“¡‡π◊ÈÕ¢“¢â“ß∑’Ë¢“¥‡≈◊Õ¥‚¥¬«‘∏’°“√‡™àπ‡¥’¬«°—∫ °“√©’¥ BM-

MNCs17 ¥—ß√Ÿª∑’Ë 6-7 ¡’√“¬ß“π°“√»÷°…“®”π«π¡“°∑’Ë√“¬ß“πº≈ ”‡√Á®¢Õß°“√√—°…“‚¥¬

«‘∏’π’È ‚¥¬¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“ ABI, TcPO2, °“√À“¬¢Õß·º≈,°“√≈¥Õ—μ√“°“√∂Ÿ°μ—¥¢“

‡ªìπμâπ18

°“√√—°…“∑—Èß Õß«‘∏’π’È‰¥âº≈¥’ ¡’ meta-analysis ¬◊π¬—π«à“°“√√—°…“‚¥¬ BM-

MNCs ·≈– PB-MNCs π—Èπ  “¡“√∂‡æ‘Ë¡ ABI, TcPO2, √–¬–∑“ß∑’Ë‡¥‘π‰¥â‚¥¬‰¡à¡’Õ“°“√

ª«¥, ≈¥Õ“°“√ rest pain, ™à«¬„Àâ·º≈À“¬‡√Á«¢÷Èπ·≈–≈¥°“√∂Ÿ°μ—¥¢“19 °“√»÷°…“≈à“ ÿ¥

¡’§«“¡æ¬“¬“¡∑’Ë©’¥‡©æ“– CD34+ cells ‡¢â“‰ª∑’Ë°≈â“¡‡π◊ÈÕ¢“¢â“ß∑’Ë¢“‡≈◊Õ¥‚¥¬μ√ß

√Ÿª∑’Ë 6 À≈—°°“√‡μ√’¬¡ peripheral blood mononuclear cell (PB-MNCs) ¿“¬À≈—ß®“°°“√

©’¥¬“ G-CSF „π™—Èπ„μâº‘«Àπ—ß¢ÕßºŸâªÉ«¬ ‡ªìπ‡«≈“ 4 ∂÷ß 5 «—π ‡æ◊ËÕ°√–μÿâπ„Àâ

‰¢°√–¥Ÿ°À≈—Ëß stem cells À≈“¬™π‘¥‡¢â“¡“„π°√–· ‡≈◊Õ¥ ·≈â«„™â‡§√◊ËÕß blood cell

separator ·¬°‡©æ“– mononuclear cells ÕÕ°¡“°àÕππ”°≈—∫‰ª©’¥∑’Ë°≈â“¡‡π◊ÈÕ¢“

¢â“ß∑’Ë¢“¥‡≈◊Õ¥
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‡π◊ËÕß®“°¡’√“¬ß“π«à“º≈ ”‡√Á®¢Õß°“√√—°…“π—Èπ¢÷Èπ°—∫√–¥—∫¢Õß CD34+ ∑’ËÕ¬Ÿà„π BM-

MNCs À√◊ÕPB- MNCs20 «‘∏’°“√‡μ√’¬¡π—Èπ‡À¡◊Õπ°—∫°“√‡μ√’¬¡ PB-MNCs ·μà®–„™â

‡§√◊ËÕß¡◊Õ∑’Ë∑”°“√§—¥·¬°‡©æ“– cells ∑’Ë¡’ CD34+ marker Õ¬Ÿà‡∑à“π—Èπ·≈â«π” CD34+

cells ‰ª©’¥‡¢â“°≈â“¡‡π◊ÈÕ¢“¢â“ß∑’Ë¢“¥‡≈◊Õ¥ æ∫«à“ ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß toe brachial pres-

sure index (TBPI), transcutaneous partial oxygen pressure (TcPO2) ·≈– √–¬–

∑“ß∑’Ë‡¥‘π‰¥â‚¥¬‰¡àª«¥, ¢π“¥¢Õß·º≈≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠20 Õ¬à“ß‰√°Á¥’ μâÕß¡’°“√

»÷°…“‡æ‘Ë¡‡μ‘¡‡°’Ë¬«°—∫«‘∏’°“√√—°…“π’ÈμàÕ‰ª

πÕ°®“°«‘∏’¥—ß°≈à“«¢â“ßμâπ ∑’Ë “¢“»—≈¬»“ μ√åÀ≈Õ¥‡≈◊Õ¥ ¿“§«‘™“»—≈¬»“ μ√å

§≥–·æ∑¬»“ μ√å»‘√‘√“™æ¬“∫“≈ ‰¥âπ”‡Õ“ EPCs ∑’Ë‡μ√’¬¡‰¥â®“°°“√‡æ“–‡≈’È¬ß mono-

nuclear cells ®“°‡≈◊Õ¥¢ÕßºŸâªÉ«¬ª√–¡“≥ 250 ¡‘≈≈‘≈‘μ√ „πÀâÕßªØ‘∫—μ‘°“√ª≈Õ¥

‡™◊ÈÕ·≈â«π”°≈—∫¡“©’¥„π¢“¢â“ß∑’Ë¢“¥‡≈◊Õ¥„πºŸâªÉ«¬¢“¢“¥‡≈◊Õ¥¢—Èπ«‘°ƒμ®”π«π 6 √“¬‰¥â

√Ÿª∑’Ë 7 °“√§—¥·¬° mononuclear cells ‚¥¬‡§√◊ËÕß blood-cell separator ®“°°√–· ‡≈◊Õ¥ºŸâ

ªÉ«¬¢“¢“¥‡≈◊Õ¥¢—Èπ«‘°ƒμ∑’Ë‰¥â√—∫°“√°√–μÿâπ‰¢°√–¥Ÿ°‚¥¬°“√©’¥ G-CSF ¡“ 4-5 «—π
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√Ÿª∑’Ë 9 ≈—°…≥– toe gangrene ¢Õßπ‘È«À—«·¡à‡∑â“¢ÕßºŸâªÉ«¬¢“¢“¥‡≈◊Õ¥¢—Èπ«‘°ƒμ∑’Ë‰¥â√—∫°“√√—°…“

‚¥¬°“√©’¥ EPCs ®“°°“√‡æ“–‡≈’È¬ß¿“¬πÕ°√à“ß°“¬ ®“°´â“¬‰ª¢«“ ‡ªìπ√Ÿª°àÕπ

°“√√—°…“, 2  —ª¥“Àå, 1 ‡¥◊Õπ, 3 ‡¥◊Õπ, 5 ‡¥◊Õπ ·≈– 6 ‡¥◊Õπ¿“¬À≈—ß°“√√—°…“

·º≈ “¡“√∂À“¬‰¥â π‘∑

º≈°“√√—°…“∑’Ë§àÕπ¢â“ß¥’ §◊Õ·º≈ “¡“√∂À“¬‰¥â‡Õß ·≈–ºŸâªÉ«¬‰¡àμâÕß∂Ÿ°μ—¥¢“ 67%21 ¥—ß

√Ÿª∑’Ë 8 ·≈– 9

¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“ °“√√—°…“‚¥¬°“√„™â‡´≈≈åμâπ°”‡π‘¥À≈Õ¥‡≈◊Õ¥ (EPCs) π’È

§ß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë‰¥âº≈§àÕπ¢â“ß¥’ „π°“√√—°…“ºŸâªÉ«¬¢“¢“¥‡≈◊Õ¥¢—Èπ«‘°ƒμ ∑’Ë‰¡à

 “¡“√∂√—°…“‚¥¬«‘∏’°“√„¥Ê ‰¥âÕ’° ·μà„πªí®®ÿ∫—π °“√√—°…“«‘∏’π’È¬—ß§ßÕ¬Ÿà„πß“π«‘®—¬„π

«ß®”°—¥‡∑à“π—Èπ „πÕπ“§μ®–¡’°“√æ—≤π“°“√‡°Á∫‡´≈≈åμâπ°”‡π‘¥À≈Õ¥‡≈◊Õ¥, °“√§—¥

·¬°‡´≈≈å°”‡π‘¥À≈Õ¥‡≈◊Õ¥, °“√‡æ“–‡≈’È¬ß‡´≈≈åμâπ°”‡π‘¥À≈Õ¥‡≈◊Õ¥‡æ◊ËÕ∑’Ë®–‡æ‘Ë¡®”π«π,

√Ÿª∑’Ë 8 °“√©’¥ EPCs ∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß¿“¬πÕ°√à“ß°“¬‰ª¬—ß¢“¢â“ß∑’Ë¢“‡≈◊Õ¥¢—Èπ«‘°ƒμ
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