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Knowledge and progress in stem cell technology

provide a new insight into cancer biology. The rare

population of malignant cells with the stem cell-like

features, termed “cancer stem cells”, has been demonstrated

to be essential for the development and growth of cancer.

Self-renewal and capability to differentiate into multiple

lineages are the parallel properties of cancer stem cells

with those of normal stem cells. Given these similar

features, it is postulated that cancer stem cells may arise

by mutation of general stem cells or progenitor of stem

cell with the retaining self-renewal property. The concept

of cancer stem cells can explain the behavior and

progression of tumor. For example, cancer stem cells

can be the source of various malignant cells found in

a primary tumor.  They may be the reservoir of drug and

radiation resistant cells that cause a treatment failure and

recurrence of cancer. They can also give rise to distant

metastases if they spread out the primary site.  Therefore,

eradication of cancer stem cells may be essential to

achieve stable, long-lasting emission, and even a cure, of

cancer. The development of early detection based on the

concept of cancer stem cells is also an important priority

to be established.

§«“¡√Ÿâ·≈–§«“¡°â“«Àπâ“¢Õß‡∑§‚π‚≈¬’¥â“π‡´≈≈å
µâπ°”‡π‘¥ ‰¥â‡ªî¥ª√–‡¥Áπ„À¡à‡°’Ë¬«°—∫™’««‘∑¬“¢Õß¡–‡√Áß
π—°«‘∑¬“»“ µ√åæ∫«à“„π‡π◊ÈÕ‡¬◊ËÕ¡–‡√Áß¡’‡´≈≈å¡–‡√Áß∫“ß
°≈ÿà¡∑’Ë¡’§ÿ≥ ¡∫—µ‘§≈â“¬§≈÷ß°—∫‡´≈≈åµâπ°”‡π‘¥À√◊Õ∑’Ë‡√’¬°«à“
‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß (Cancer stem cells, CSC) ‡´≈≈å°≈ÿà¡π’È
·¡â®–¡’Õ¬Ÿà®”π«π‡≈Á°πâÕ¬„π‡π◊ÈÕ‡¬◊ËÕ¡–‡√Áß ·µà°Á¡’∫∑∫“∑
 ”§—≠„π°“√ π—∫ πÿπ°“√‡®√‘≠·≈–¢¬“¬µ—«¢Õß¡–‡√Áß
°“√∑’Ë‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß “¡“√∂·∫àßµ—«∑¥·∑πµ—«‡Õß
(Self-renewal) ·≈– “¡“√∂æ—≤π“‡ªìπ‡´≈≈å®”‡æ“–‰¥â
À≈“¬™π‘¥ (Multilineage differentiation) ‡À¡◊Õπ‡´≈≈åµâπ°”‡π‘¥
∑—Ë«‰ªπ—Èπ  ∑”„Àâ —ππ‘…∞“π«à“‡´≈≈åµâπ°”‡π‘¥¡–‡√ÁßÕ“®‡°‘¥
®“°°“√°≈“¬æ—π∏ÿå¢Õß‡´≈≈åµâπ°”‡π‘¥ª°µ‘À√◊Õ Progenitor
cells ∑’Ë¬—ß§ß§ÿ≥ ¡∫—µ‘°“√·∫àßµ—«∑¥·∑πµ—«‡Õß  ·π«§‘¥
‡°’Ë¬«°—∫‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß “¡“√∂Õ∏‘∫“¬æƒµ‘°√√¡·≈–
°“√¥”‡π‘π‚√§¢Õß¡–‡√Áß‰¥âÀ≈“¬∫√‘∫∑ ‡™àπ ‡´≈≈åµâπ°”‡π‘¥
¡–‡√Áß‡ªìπ·À≈àß°”‡π‘¥¢Õß‡´≈≈å¡–‡√ÁßÕ◊ËπÊ ∑’Ëª√–°Õ∫¢÷Èπ
‡ªìπ°âÕπ¡–‡√Áß  ‡ªìπ·À≈àß¢Õß‡´≈≈å¡–‡√Áß∑’Ë¡’§ÿ≥ ¡∫—µ‘¥◊ÈÕ
µàÕ¬“‡§¡’∫”∫—¥·≈–√—ß ’√—°…“ ´÷Ëß‡ªìπ “‡Àµÿ¢Õß°“√°≈—∫
‡ªìπ´È”¢Õß¡–‡√Áß ·≈–À“°‡´≈≈åµâπ°”‡π‘¥¡–‡√ÁßÀ≈ÿ¥≈Õ°‰ª
¬—ßµ”·Àπàß„À¡à°Á®–∑”„Àâ‡°‘¥°“√·æ√à°√–®“¬¢Õß¡–‡√Áß‰¥â
¥—ßπ—Èπ°“√æ—≤π“°“√√—°…“¡–‡√Áß‚¥¬¡ÿàß°”®—¥‡´≈≈åµâπ°”‡π‘¥
¡–‡√ÁßÕ“®‡ªìπÀ≈—°°“√ ”§—≠„π°“√ª√–§—∫ª√–§Õß‚√§À√◊Õ
·¡â·µà√—°…“¡–‡√Áß„ÀâÀ“¬¢“¥‰¥â πÕ°®“°π’È°“√µ√«®¡–‡√Áß
√–¬–·√°‚¥¬Õ“»—¬∞“π§«“¡√Ÿâ¢Õß‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß
‡ªìπ ‘Ëß ”§—≠∑’Ë§«√æ—≤π“„π≈”¥—∫·√°Ê
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∫∑π”

¡–‡√Áß‡ªìπªí≠À“ ÿ¢¿“æ∑’Ë ”§—≠¢Õß∑ÿ°ª√–‡∑»∑—Ë«‚≈°
¡“À≈“¬∑»«√√…∂÷ßªí®®ÿ∫—π ∑”„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬Õ¬à“ß
¡“°∑—Èß„π¥â“π‡»√…∞°‘®  —ß§¡ ·≈–§ÿ≥¿“æ™’«‘µ  ”À√—∫
ª√–‡∑»‰∑¬ ®“° ∂‘µ‘ “∏“√≥ ÿ¢ ªï æ.». 25511 ¡–‡√Áß‡ªìπ
 “‡Àµÿ°“√µ“¬Õ—π¥—∫µâπÊ ¢Õß ∂‘µ‘°“√µ“¬∑—ÈßÀ¡¥·≈–
¡’·π«‚πâ¡ Ÿß¢÷Èπ∑ÿ°ªï Õß§å°√∑’Ë‡°’Ë¬«¢âÕß°—∫ ÿ¢¿“æ·≈–
°“√«‘®—¬‰¥â√–¥¡∑ÿπ·≈– àß‡ √‘¡§«“¡√à«¡¡◊Õ∑“ß°“√«‘®—¬
„π°“√æ—≤π“À“Õß§å§«“¡√Ÿâ‡°’Ë¬«°—∫¡–‡√Áß„π¥â“πµà“ßÊ ‡æ◊ËÕ
æ—≤π“°“√ªÑÕß°—π °“√µ√«®§—¥°√Õß·≈–°“√√—°…“¡–‡√Áß∑’Ë
¡’ª√– ‘∑∏‘¿“æ Õ¬à“ß‰√°Áµ“¡°“√√—°…“¡–‡√Áß„ÀâÀ“¬¢“¥
¬—ß¡’Õ—µ√“πâÕ¬¡“°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫®”π«πºŸâªÉ«¬‚√§
¡–‡√Áß∑—ÈßÀ¡¥2  ́ ÷Ëß à«π„À≠à‡°‘¥®“°°“√∑’Ë¡–‡√Áß‰¡àµÕ∫ πÕß
µàÕ¬“‡§¡’∫”∫—¥ °“√‡°‘¥¡–‡√Áß´È” À√◊Õ‡°‘¥°“√·æ√à°√–®“¬
¢Õß¡–‡√Áß ‡ªìπµâπ

§«“¡°â“«Àπâ“¢Õß‡∑§‚π‚≈¬’„π°“√»÷°…“‡´≈≈åµâπ°”‡π‘¥
„π™à«ß∑»«√√…∑’Ëºà“π¡“ ‰¥â‡ªî¥·π«§‘¥ ç‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß
(Cancer stem cell concept)é  ́ ÷Ëß‡ªìπª√–‡¥Áπ„À¡à¢Õß°“√»÷°…“
¡–‡√Áß∑’Ë‰¥â√—∫§«“¡ π„®®“°π—°«‘∑¬“»“ µ√å¥â“π¡–‡√Áß‡ªìπ
Õ¬à“ß¡“° ‡æ√“–πÕ°®“°∑”„Àâ‡¢â“„®™’««‘∑¬“¢Õß¡–‡√Áß‰¥â
¥’¬‘Ëß¢÷Èπ·≈â«¬—ßπ”‰ª Ÿà·π«∑“ß„À¡à„π°“√√—°…“‚√§¡–‡√Áß∑’Ë¡’
ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ¥â«¬

‡´≈≈åµâπ°”‡π‘¥ (Stem cells)
‡´≈≈åµâπ°”‡π‘¥ À¡“¬∂÷ß ‡´≈≈åµ—«ÕàÕπ∑’Ë¬—ß‰¡àæ—≤π“

‡ªìπ‡´≈≈å∑’Ë∑”Àπâ“∑’Ë®”‡æ“– (undifferentiated cells) ·≈–
¡’§ÿ≥ ¡∫—µ‘‡©æ“–§◊Õ  “¡“√∂·∫àßµ—«∑¥·∑πµ—«‡Õß‰¥â
(Self-renewal)   “¡“√∂æ—≤π“‡ªìπ‡´≈≈å®”‡æ“–∑’Ë¡’√Ÿª√à“ß
·µ°µà“ß·≈–∑”Àπâ“∑’Ë‡©æ“–∑“ß‰¥âÀ≈“¬™π‘¥ (Multilineage
differentiation)3

π—°«‘∑¬“»“ µ√å‰¥â®”·π°‡´≈≈åµâπ°”‡π‘¥µ“¡·À≈àß∑’Ë
‡°‘¥·≈–§«“¡ “¡“√∂„π°“√æ—≤π“‡ªìπ‡´≈≈å®”‡æ“–µà“ßÊ3, 4

(√Ÿª∑’Ë 1) À“°‡ªìπ‡´≈≈åµâπ°”‡π‘¥∑’Ë‰¥â®“°‰´‚°µ (zygote)
®–¡’»—°¬¿“æ Ÿß„π°“√æ—≤π“‡ªìπ‡´≈≈å™π‘¥µà“ßÊ ‰¥â∑ÿ°™π‘¥
‡√’¬°«à“¡’§ÿ≥ ¡∫—µ‘ Totipotency À“°‡ªìπ‡´≈≈åµâπ°”‡π‘¥∑’Ë‰¥â
®“° inner cell mass ¢Õßµ—«ÕàÕπ„π√–¬– blastocyst ‡√’¬°«à“
‡´≈≈åµâπ°”‡π‘¥µ—«ÕàÕπ (embryonic stem cells)   “¡“√∂
æ—≤π“‡ªìπ‡´≈≈å™π‘¥Õ◊Ëπ‰¥âπâÕ¬™π‘¥°«à“‡´≈≈åµâπ°”‡π‘¥
„π√–¬– Totipotency ·µà¬—ß “¡“√∂ √â“ß‡´≈≈å¢Õß‡π◊ÈÕ‡¬◊ËÕ
·≈–Õ«—¬«–µà“ßÊ ¢Õß√à“ß°“¬‰¥â‡°◊Õ∫∑ÿ°™π‘¥ ´÷Ëß‡√’¬°«à“¡’
§ÿ≥ ¡∫—µ‘ Pluripotency ‡¡◊ËÕ ‘Ëß¡’™’«‘µ‡®√‘≠‡µ‘∫‚µ¢÷Èπ®–¬—ß
§ß¡’‡´≈≈åµâπ°”‡π‘¥Õ’°ª√–‡¿∑Àπ÷Ëß„πÕ«—¬«–À√◊Õ‡π◊ÈÕ‡¬◊ËÕ
‡√’¬°«à“ ‡´≈≈åµâπ°”‡π‘¥µ—«‡µÁ¡«—¬ (Adult stem cells) ‡´≈≈å

µâπ°”‡π‘¥™π‘¥π’È¡’»—°¬¿“æ®”°—¥„π°“√æ—≤π“‡ªìπ‡´≈≈å™π‘¥
µà“ßÊ ‚¥¬ “¡“√∂æ—≤π“‡ªìπ‡´≈≈å∑’Ëª√–°Õ∫¢÷Èπ‡ªìπÕ«—¬«–
À√◊Õ‡π◊ÈÕ‡¬◊ËÕπ—ÈπÊ ‡∑à“π—Èπ ‡√’¬°«à“¡’§ÿ≥ ¡∫—µ‘ Multipotency

°“√·∫àßµ—«¢Õß‡´≈≈åµâπ°”‡π‘¥
‡´≈≈åµâπ°”‡π‘¥¡’§«“¡ “¡“√∂·∫àßµ—« 2 ·∫∫§◊Õ °“√

·∫àßµ—«·∫∫ ¡¡“µ√ (Symmetric division) ·≈–·∫∫Õ ¡¡“µ√
(Asymmetric division)5 °“√·∫àßµ—«≈—°…≥–π’È‡°‘¥¢÷Èπ„π√–¬–
‡√‘Ë¡·√°¢Õß°“√æ—≤π“¢Õßµ—«ÕàÕπ∑’ËµâÕß°“√‡æ‘Ë¡®”π«π‡´≈≈å
µâπ°”‡π‘¥„Àâ‡æ’¬ßæÕ‡æ◊ËÕ‡ªìπµâπ·∫∫„π°“√ √â“ßÕ«—¬«–·≈–
‡π◊ÈÕ‡¬◊ËÕ™π‘¥µà“ßÊ ¢Õß√à“ß°“¬  à«π°“√·∫àßµ—«·∫∫Õ ¡¡“µ√
®–‰¥â‡´≈≈å Õß‡´≈≈å∑’Ë¡’§ÿ≥ ¡∫—µ‘∑’Ë·µ°µà“ß°—π (√Ÿª∑’Ë 2¢)
‚¥¬∑’Ë‡´≈≈åÀπ÷Ëß¬—ß§ß‡ªìπ‡´≈≈åµâπ°”‡π‘¥·µàÕ’°‡´≈≈åÀπ÷Ëß
æ—≤π“‰ª‡ªìπ‡´≈≈å™π‘¥Õ◊Ëπ∑’Ë∑”Àπâ“∑’Ë®”‡æ“– (Differentiation)
®–‡ÀÁπ‰¥â«à“‰¡à«à“®–‡ªìπ°“√·∫àßµ—«·∫∫„¥ ®–‰¥â‡´≈≈åÕ¬à“ß
πâÕ¬Àπ÷Ëß‡´≈≈å∑’Ë§ß§ÿ≥ ¡∫—µ‘∑ÿ°ª√–°“√¢Õß‡´≈≈åµâπ°”‡π‘¥‰«â
´÷Ëß§ÿ≥≈—°…≥–π’È‡ªìπ§ÿ≥ ¡∫—µ‘‡©æ“–µ—«¢Õß‡´≈≈åµâπ°”‡π‘¥
‡√’¬°«à“ °“√·∫àßµ—«∑¥·∑πµ—«‡Õß ¥—ßπ—Èπ‰¡à«à“‡´≈≈åµâπ°”‡π‘¥
®–·∫àßµ—«°’Ë§√—Èß°Áµ“¡ ®–¬—ß§ß¡’‡´≈≈åµâπ°”‡π‘¥Õ¬Ÿàµ≈Õ¥‰ª
·≈– “¡“√∂·∫àßµ—«‰¥â‡√◊ËÕ¬Ê ‰¡à¡’∑’Ë ‘Èπ ÿ¥

°“√∑’Ë‡´≈≈åµâπ°”‡π‘¥ “¡“√∂·∫àßµ—«·∫∫Õ ¡¡“µ√
‡æ◊ËÕæ—≤π“‡ªìπ‡´≈≈å™π‘¥µà“ßÊ ∑’Ë∑”Àπâ“∑’Ë®”‡æ“–π—Èπ ∑”„Àâ
‡°‘¥§«“¡À≈“°À≈“¬¢Õß‡´≈≈å∑’Ëª√–°Õ∫¢÷Èπ‡ªìπ‡π◊ÈÕ‡¬◊ËÕÀ√◊Õ
Õ«—¬«– ¡’°“√®—¥‚§√ß √â“ß¢Õß‡´≈≈å·∫∫≈”¥—∫¢—Èπ  (Hierarchy
organization) ‚¥¬¡’‡´≈≈åµâπ°”‡π‘¥‡ªìπ‡´≈≈å·√°‡√‘Ë¡∑’Ë„Àâ
°”‡π‘¥‡´≈≈åÕ◊ËπÊ6 (√Ÿª∑’Ë 3) ‡´≈≈åµâπ°”‡π‘¥ “¡“√∂æ—≤π“‰ª
‡ªìπ progenitor cells (Transit-amplifying cells) ´÷Ëß®–æ—≤π“
‰ª‡ªìπ‡´≈≈å∑’Ë·∫àßµ—«Õ¬à“ß√«¥‡√Á« ‡æ◊ËÕ‡æ‘Ë¡®”π«π‡´≈≈å∑’Ë
∑”Àπâ“∑’Ë®”‡æ“– (terminal differentiation) ‡´≈≈å„π·µà≈–
≈”¥—∫¢—Èπ®–¡’§ÿ≥ ¡∫—µ‘∑’Ë·µ°µà“ß°—π (µ“√“ß∑’Ë 1)

∫∑∫“∑·≈–§«“¡ ”§—≠¢Õß‡´≈≈åµâπ°”‡π‘¥
‡´≈≈åµâπ°”‡π‘¥¡’Àπâ“∑’Ë ”§—≠∑—Èß„π√–¬–æ—≤π“°“√

‡√‘Ë¡·√°¢Õß™’«‘µ·≈–„π√–¬–∑’Ë ‘Ëß¡’™’«‘µ‡®√‘≠‡µ‘∫‚µ‡ªìπ
µ—«‡µÁ¡«—¬·≈â«   À≈—ß°“√ªØ‘ π∏‘‰¥â‰´‚°µ ‡´≈≈å„π√–¬–π’È®–
·∫àßµ—«·≈–æ—≤π“‡ªìπ≈”¥—∫®π∂÷ß√–¬– blastocyst  ª√–°Õ∫
¥â«¬‡´≈≈å Õß à«π§◊Õ à«π∑’Ë‡ªìπ outer cell mass ́ ÷Ëß®–æ—≤π“
‡ªìπ√°¢Õßµ—«ÕàÕπ ·≈– à«π∑’Ë‡ªìπ inner cell mass ́ ÷Ëß®–æ—≤π“
‡ªìπµ—«ÕàÕπ·≈–¡’§ÿ≥ ¡∫—µ‘‡ªìπ çembryonic stem cellsé
‡√‘Ë¡µâπ®“°°“√æ—≤π“‡ªìπ°≈ÿà¡‡´≈≈å∑’Ë¡’·π«°“√æ—≤π“∑’Ë
·µ°µà“ß°—π  ª√–°Õ∫¥â«¬ endoderm, mesoderm ·≈–
ectoderm  ´÷Ëß “¡“√∂æ—≤π“À√◊Õ‡ª≈’Ë¬π·ª≈ß‡ªìπÕ«—¬«–
·≈–‡π◊ÈÕ‡¬◊ËÕ∑’Ë·µ°µà“ß°—π¢Õß√à“ß°“¬
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µ“√“ß∑’Ë 1 · ¥ß°“√‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—µ‘¢Õß‡´≈≈åµà“ßÊ∑’Ëª√–°Õ∫¢÷Èπ‡ªìπ‡π◊ÈÕ‡¬◊ËÕÀπ÷ËßÊ (¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ß
≈”¥—∫∑’Ë 3)

§ÿ≥ ¡∫—µ‘ ‡´≈≈åµâπ°”‡π‘¥ ‡´≈≈å°÷Ëß°≈“ß (Progenitor cells ‡´≈≈å∑’Ë∑”Àπâ“∑’Ë®”‡æ“–

(Stem cells) or Transit-amplifying cells) (Terminally differentiated cells)

 —¥ à«π®”π«π‡´≈≈å„π‡π◊ÈÕ‡¬◊ËÕ ®”π«ππâÕ¬¡“° ®”π«ππâÕ¬ ®”π«π¡“°

§«“¡ “¡“√∂„π°“√·∫àßµ—« ¡’ ‰¡à¡’ ‰¡à¡’

∑¥·∑πµ—«‡Õß (Self-renewal)

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

‡ªìπ‡´≈≈å∑’Ë∑”Àπâ“∑’Ë®”‡æ“– À≈“¬™π‘¥ ∑’Ëª√–°Õ∫¢÷Èπ‡ªìπ ®”π«π™π‘¥°«à“‡´≈≈åµâπ°”‡π‘¥

‡π◊ÈÕ‡¬◊ËÕÀ√◊ÕÕ«—¬«–π—ÈπÊ

§«“¡ “¡“√∂„π°“√·∫àßµ—«  “¡“√∂·∫àßµ—«‰¥âµ≈Õ¥ ¡’§«“¡ “¡“√∂„π°“√·∫àßµ—«‰¥â ‰¡à¡’§«“¡ “¡“√∂„π°“√·∫àßµ—«

Õ“¬ÿ¢—¬¢Õß ‘Ëß¡’™’«‘µ „π√–¬– —Èπ

°“√·∫àßµ—« ‰¡à§àÕ¬·∫àßµ—« ·∫àßµ—«™â“ ‰¡à·∫àßµ—«

∫∑∫“∑„π°“√ √â“ß∑¥·∑π ‡ª≈’Ë¬π·ª≈ß‰ª∑¥·∑π‡π◊ÈÕ‡¬◊ËÕ ‡ªìπ‡´≈≈å°÷Ëß°≈“ß„π°“√ ‰¡à¡’ à«π™à«¬„π°“√∑¥·∑π

‡π◊ÈÕ‡¬◊ËÕ (Tissue renewal) ‰¥âÕ¬à“ßµàÕ‡π◊ËÕß ‡ª≈’Ë¬π·ª≈ß‡æ◊ËÕ∑¥·∑π‡π◊ÈÕ‡¬◊ËÕ ‡π◊ÈÕ‡¬◊ËÕ

√Ÿª∑’Ë 1  ™π‘¥¢Õß‡´≈≈åµâπ°”‡π‘¥ ·≈–»—°¬¿“æ„π°“√æ—≤π“‡ªìπ‡´≈≈å™π‘¥µà“ßÊ (®“°‡Õ° “√Õâ“ßÕ‘ß≈”¥—∫∑’Ë 4)
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•°ÿ≈∏‘¥“ °ÿ≈∫ÿµ√ ·≈–§≥– Kunlathida Kunlabut, et al.

„π√–¬–µ—«‡µÁ¡«—¬ ¬—ß§ß¡’‡´≈≈åµâπ°”‡π‘¥Õ¬Ÿàµ“¡‡π◊ÈÕ‡¬◊ËÕ
À√◊ÕÕ«—¬«–µà“ßÊ „π√Ÿª¢Õß‡´≈≈åµâπ°”‡π‘¥µ—«‡µÁ¡«—¬ ¡’Àπâ“
∑’Ë √â“ß‡ √‘¡·≈–´àÕ¡·´¡‡π◊ÈÕ‡¬◊ËÕ∑’Ë ÷°À√Õ À√◊Õ∑¥·∑π
‡π◊ÈÕ‡¬◊ËÕ∑’ËÀ≈ÿ¥≈Õ°À√◊Õ Ÿ≠‡ ’¬‰ª  ‚¥¬‡©æ“–„π‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’
Õ—µ√“°“√∑¥·∑π (turnover rate)  Ÿß ‡™àπ ‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß
º‘«Àπ—ß™—ÈππÕ°∑’Ë¡’°“√À≈ÿ¥≈Õ°‡ªìπª√–®” ‡ªìπµâπ (√Ÿª∑’Ë 3)
°“√∑’Ë√à“ß°“¬ “¡“√∂√—°…“ ¡¥ÿ≈¢Õß‡π◊ÈÕ‡¬◊ËÕ‡À≈à“π’È‰¥â
‡π◊ËÕß®“°¡’‡´≈≈åµâπ°”‡π‘¥∑’Ë·∫àßµ—«·≈–æ—≤π“∑¥·∑π
µ≈Õ¥‡«≈“ ¥—ßπ—Èπ‡´≈≈å∑’Ë¡’Õ“¬ÿ¬◊π¬“«∑’Ë ÿ¥„π‡π◊ÈÕ‡¬◊ËÕ°Á§◊Õ
‡´≈≈åµâπ°”‡π‘¥¢Õß¡—ππ—Ëπ‡Õß À“°‡´≈≈åµâπ°”‡π‘¥À¡¥‰ª®–
∑”„Àâ‡π◊ÈÕ‡¬◊ËÕÀ√◊ÕÕ«—¬«–π—Èπ‰¡à “¡“√∂§ß ¿“æ‰«â‰¥â ·≈–
®–‡ ◊ËÕ¡ ≈“¬‰ª„π∑’Ë ÿ¥

‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß (Cancer Stem Cells)
®“°·π«§‘¥‡¥‘¡∑’Ë‡™◊ËÕ«à“¡–‡√Áß‡ªìπ°≈ÿà¡¢Õß‡´≈≈å„π

√à“ß°“¬∑’Ë¡’°“√‡®√‘≠‡µ‘∫‚µπÕ°‡Àπ◊Õ°“√§«∫§ÿ¡ ¡’°“√·∫àß
µ—«‡æ◊ËÕ‡æ‘Ë¡®”π«π‡´≈≈åÕ¬à“ß√«¥‡√Á«·≈–¡“°º‘¥ª°µ‘7  ∑”„Àâ
·π«∑“ß°“√√—°…“¡–‡√Áß à«π„À≠à¡ÿàß°”®—¥°≈ÿà¡‡´≈≈å∑’Ë¡’
≈—°…≥–¥—ß°≈à“« ·µà°Á¬—ß‰¡à¡’«‘∏’°“√∑’Ë “¡“√∂√—°…“¡–‡√Áß
„ÀâÀ“¬¢“¥‰¥âÕ¬à“ß ¡∫Ÿ√≥å ç ¡¡µ‘∞“π‡´≈≈åµâπ°”‡π‘¥
¡–‡√Áßé ‡ªìπ·π«§‘¥„À¡à∑’Ë “¡“√∂Õ∏‘∫“¬§ÿ≥≈—°…≥–µà“ß Ê
¢Õß¡–‡√Áß‰¥â  ·π«§‘¥„À¡àπ’ÈÕ“»—¬∞“π§«“¡√Ÿâ¢Õß‡´≈≈åµâπ
°”‡π‘¥ ∑’Ë‡™◊ËÕ«à“„π‡π◊ÈÕ‡¬◊ËÕÀ√◊ÕÕ«—¬«–∑’Ë‡ªìπ¡–‡√Áß®–¡’‡´≈≈å
°≈ÿà¡Àπ÷Ëß´÷Ëß¡’§ÿ≥ ¡∫—µ‘‡À¡◊Õπ‡´≈≈åµâπ°”‡π‘¥ ∑”Àπâ“∑’Ë„Àâ
°”‡π‘¥‡´≈≈å¡–‡√ÁßÕ◊ËπÊ ·≈–∑”„Àâ¡–‡√Áß®√‘≠·≈–¢¬“¬µ—«‰¥â
Õ¬à“ßµàÕ‡π◊ËÕß ´÷Ëß‡√’¬°‡´≈≈å¡–‡√Áß∑’Ë¡’§ÿ≥≈—°…≥åπ’È«à“ ‡´≈≈å

√Ÿª∑’Ë 2 ≈—°…≥–°“√·∫àßµ—«¢Õß‡´≈≈åµâπ°”‡π‘¥  °) °“√·∫àßµ—«·∫∫ ¡¡“µ√‰¥â‡ªìπ‡´≈≈åµâπ°”‡π‘¥∑—Èß Õß‡´≈≈å
¢) °“√·∫àßµ—«·∫∫Õ ¡¡“µ√‰¥â‡ªìπ‡´≈≈åµâπ°”‡π‘¥·≈–Õ’°‡´≈≈åÀπ÷Ëß‡ªìπ‡´≈≈å∑’Ëæ—≤π“‰ª∑”Àπâ“∑’Ë®”‡æ“–
 (Differentiated cells)

√Ÿª∑’Ë 3 °“√®—¥°“√‚§√ß √â“ß¢Õß‡´≈≈å·∫∫≈”¥—∫¢—Èπ„π‡π◊ÈÕ‡¬◊ËÕÀ√◊ÕÕ«—¬«–Àπ÷ËßÊ µ—«Õ¬à“ß§◊Õ º‘«Àπ—ß™—ÈππÕ° (Epidermis)
®–‡ÀÁπ‰¥â«à“ ‡´≈≈åµâπ°”‡π‘¥®–„Àâ°”‡π‘¥‡ªìπ‡´≈≈åµà“ßÊ ∑’Ëª√–°Õ∫¢÷Èπ‡ªìπº‘«Àπ—ß™—ÈππÕ° ™—Èπ∫π ÿ¥®–‡ªìπ‡´≈≈å
∑’Ë·°à∑’Ë ÿ¥ „π∑â“¬ ÿ¥°Á®–¡’°“√µ“¬·≈–À≈ÿ¥≈Õ°µ“¡Õ“¬ÿ¢—¬¢Õß‡´≈≈å ‡´≈≈åµâπ°”‡π‘¥‡ªìπ‡´≈≈å∑’Ë·∫àßµ—«‡æ◊ËÕ
‰ª‡ªìπ‡´≈≈å∑¥·∑π‡´≈≈å∑’ËÀ≈ÿ¥≈Õ°‰ª‡æ◊ËÕ√—°…“ ¡¥ÿ≈¢Õß‡π◊ÈÕ‡¬◊ËÕ (¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ß≈”¥—∫∑’Ë 3)
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Cancer Stem Cells•‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß

µâπ°”‡π‘¥¡–‡√Áß ·≈–‡π◊ËÕß®“°‡ªìπ‡´≈≈å‡√‘Ë¡µâπ∑’Ë„Àâ°”‡π‘¥
‡´≈≈å¡–‡√ÁßÕ◊ËπÊ ®÷ß‡√’¬°Õ’°Õ¬à“ßÀπ÷Ëß«à“ çCancer-initiating
cellsé À√◊Õ çTumorigenic cellsé   πÕ°®“°π’È¬—ßæ∫«à“ ≈—°…≥–
°“√®—¥≈”¥—∫‚§√ß √â“ß¢Õß¡–‡√Áß§≈â“¬§≈÷ß°—∫‡π◊ÈÕ‡¬◊ËÕÀ√◊Õ
Õ«—¬«–ª°µ‘8  °≈à“«§◊Õ¡’‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß‡ªìπ·À≈àß°”‡π‘¥
¢Õß‡´≈≈åÀ≈“°À≈“¬™π‘¥∑’Ëª√–°Õ∫¢÷Èπ‡ªìπ°âÕπ¡–‡√Áß

ªí®®ÿ∫—π°“√æ—≤π“§«“¡√Ÿâ‡°’Ë¬«°—∫‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß
°â“«Àπâ“Õ¬à“ß√«¥‡√Á« ·≈–‰¥âπ”·π«§‘¥‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥
¡“„™âÕ∏‘∫“¬°“√‡°‘¥¡–‡√Áß·≈–°“√¥”‡π‘π¢Õß‚√§ ®“°°“√
ª√–™ÿ¡√à«¡°—π¢Õßπ—°«‘∑¬“»“ µ√å∑’Ë»÷°…“‡°’Ë¬«°—∫‡´≈≈å
µâπ°”‡π‘¥¡–‡√Áß (American Association for Cancer Research
Workshop on Cancer Stem Cells) „πªï §.». 20069 ‰¥â √ÿª
‡°’Ë¬«°—∫ ç‡´≈≈åµâπ°”‡π‘¥¡–‡√Áßé ‰«â¥—ßπ’È ¡–‡√Áßæ—≤π“¡“
®“°‡´≈≈å°≈ÿà¡‡≈Á°Ê ∑’Ë‡√’¬°«à“ ‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß∑’Ë¡’
§ÿ≥ ¡∫—µ‘∫“ßª√–°“√§≈â“¬§≈÷ß°—∫‡´≈≈åµâπ°”‡π‘¥ §◊Õ
 “¡“√∂·∫àß‡´≈≈å∑¥·∑πµ—«‡Õß‰¥â·≈–‡ªìπ·À≈àß°”‡π‘¥¢Õß
‡´≈≈å¡–‡√ÁßÀ≈“°À≈“¬™π‘¥∑’Ëª√–°Õ∫¢÷Èπ‡ªìπ°âÕπ¡–‡√Áß

®ÿ¥°”‡π‘¥¢Õß‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß
‡¥‘¡‡™◊ËÕ«à“‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß®–µâÕß‡°‘¥¢÷Èπ®“°‡´≈≈å

µâπ°”‡π‘¥‡∑à“π—Èπ  ·µà°“√»÷°…“µàÕ¡“· ¥ß«à“‡´≈≈åµâπ°”‡π‘¥
¡–‡√Áß‡°‘¥¢÷Èπ‰¥â∑—Èß®“°‡´≈≈åµâπ°”‡π‘¥¢Õß‡π◊ÈÕ‡¬◊ËÕπ—ÈπÊ10 À√◊Õ
®“° progenitor cells11 ´÷Ëß‡ªìπ‡´≈≈å°÷Ëß°≈“ß∑’Ëæ—≤π“µàÕ≈ß
¡“°®“°‡´≈≈åµâπ°”‡π‘¥‡æ◊ËÕ·ª≈ß‡ªìπ‡´≈≈å®”‡æ“–™π‘¥Õ◊Ëπ
 “‡Àµÿ∑’Ë‡´≈≈åµâπ°”‡π‘¥À√◊Õ progenitor cells °≈“¬‡ªìπ‡´≈≈å
µâπ°”‡π‘¥¡–‡√Áß‰¥âπ—Èπ§“¥«à“Õ“®‡°‘¥®“°°“√°≈“¬æ—π∏ÿå
(mutations) ·≈â«∑”„Àâ¡’§ÿ≥ ¡∫—µ‘¢Õß°“√·∫àßµ—«∑¥·∑π
µ—«‡Õß‡À¡◊Õπ‡´≈≈åµâπ°”‡π‘¥

°“√∑’Ëπ—°«‘∑¬“»“ µ√å‡™◊ËÕ«à“‡´≈≈åµâπ°”‡π‘¥‡ªìπ‡´≈≈å∑’Ë
¡’‚Õ°“ °≈“¬‡ªìπ‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß‰¥âπ—Èπ ¡’À≈“¬ “‡Àµÿ
µ“¡À≈—° multistep carcinogenesis °“√∑’Ë‡´≈≈åÀπ÷Ëß®–
‡ª≈’Ë¬π·ª≈ß‡ªìπ‡´≈≈å¡–‡√Áß‰¥âπ—ÈπµâÕßºà“π°“√‡ª≈’Ë¬π·ª≈ß
À≈“¬√–¬– ¡’°“√ – ¡§«“¡º‘¥ª°µ‘®π°≈“¬‡ªìπ‡´≈≈å
¡–‡√Áß12 ‡π◊ËÕß®“°‡´≈≈åµâπ°”‡π‘¥‡ªìπ‡´≈≈å∑’Ë¡’Õ“¬ÿ¬◊π¬“«
®÷ß¡’‚Õ°“ ∑’Ë®– – ¡§«“¡º‘¥ª°µ‘µà“ßÊ ‰¥â¡“°°«à“‡´≈≈å
Õ◊Ëπ·≈–π“πæÕ∑’Ë®–æ—≤π“‡ªìπ¡–‡√Áß‰¥â  „π¢≥–∑’Ë‡´≈≈å∑’Ë
Õ¬Ÿà„π≈”¥—∫°“√æ—≤π“Õ◊Ëπ¡’Õ“¬ÿ —Èπ°«à“‡´≈≈åµâπ°”‡π‘¥¡“°
´÷Ëß‡¡◊ËÕ‡ª≈’Ë¬π·ª≈ß‡ªìπ‡´≈≈å∑’Ë∑”Àπâ“∑’Ë®”‡æ“–·≈â«®–·°à
µ“¬‰ªµ“¡Õ“¬ÿ¢—¬  Õ’°‡Àµÿº≈Àπ÷Ëß∑’Ë π—∫ πÿπ·π«§‘¥π’È§◊Õ
°“√∑’Ëæ∫«à“§«“¡º‘¥ª°µ‘∑’Ë‡°‘¥¢÷Èπ°—∫°“√§«∫§ÿ¡°√–∫«π°“√
·∫àßµ—«∑¥·∑πµ—«‡Õß (‡™àπ WNT13, sonic hedgehog (SHH)14,

Notch15, PTEN16, ·≈– BMI117 pathway ‡ªìπµâπ)  ´÷Ëß‡ªìπ
 “‡ÀµÿÀπ÷Ëß∑’Ëπ”‰ª Ÿà°“√‡°‘¥¡–‡√Áßπ—Èπ ‡ªìπ°√–∫«π°“√∑’Ë‡°‘¥
Õ¬Ÿà·≈â«„π‡´≈≈åµâπ°”‡π‘¥ ®÷ß¡’‚Õ°“ ∑’Ë®–‡°‘¥§«“¡º‘¥ª°µ‘
¢÷Èπ°—∫°√–∫«π°“√¥—ß°≈à“«¡“°°«à“‡´≈≈åÕ◊Ëπ

§«“¡º‘¥ª°µ‘∑’Ë‡°‘¥¢÷Èπ°—∫°√–∫«π°“√§«∫§ÿ¡°“√·∫àß
µ—«∑¥·∑πµ—«‡Õß ∑”„Àâ°“√°”Àπ¥≈—°…≥–°“√·∫àßµ—«¢Õß
‡´≈≈åµâπ°”‡π‘¥‡ª≈’Ë¬π·ª≈ß‰ª ‡π◊ËÕß®“°ª°µ‘‡´≈≈åµâπ°”‡π‘¥
®–√—°…“ ¡¥ÿ≈√–À«à“ß°“√·∫àßµ—«·∫∫ ¡¡“µ√·≈–Õ ¡¡“µ√
À“°¡’§«“¡º‘¥ª°µ‘∑’Ë∑”„Àâ‡´≈≈åµâπ°”‡π‘¥¡’°“√·∫àßµ—«·∫∫
 ¡¡“µ√¡“°°«à“ª°µ‘®–∑”„Àâ¡’®”π«πª√–™“°√‡´≈≈å
µâπ°”‡π‘¥‡æ‘Ë¡¢÷Èπ¡“°°«à“ Progenitor cells ·≈–‡´≈≈å∑’Ë
¡’Àπâ“∑’Ë®”‡æ“– °“√∑’Ë¡’ —¥ à«π¢Õß‡´≈≈åµâπ°”‡π‘¥„π‡π◊ÈÕ‡¬◊ËÕ
¡“°‡°‘π‰ª ‡ªìπ°“√‡æ‘Ë¡‚Õ°“ ‡ ’Ë¬ß¢Õß‡´≈≈åµâπ°”‡π‘¥∑’Ë®–
 – ¡§«“¡º‘¥ª°µ‘®π°≈“¬‡ªìπ‡´≈≈å¡–‡√Áß„π∑’Ë ÿ¥

‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß°—∫æƒµ‘°√√¡·≈–°“√¥”‡π‘π
‚√§¢Õß¡–‡√Áß

‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß¡’§«“¡ ”§—≠µ—Èß·µà°√–∫«π°“√
‡√‘Ë¡µâπ¢Õß°“√‡°‘¥¡–‡√Áß ‚¥¬‡ªìπ·À≈àß°”‡π‘¥¢Õß‡´≈≈å
¡–‡√ÁßÕ◊ËπÊ ∑’Ëª√–°Õ∫°—π‡ªìπ‡π◊ÈÕ‡¬◊ËÕÀ√◊Õ°âÕπ¡–‡√Áß9 (√Ÿª∑’Ë 4°)
·≈–·¡â«à“®”π«π‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß®–¡’ —¥ à«ππâÕ¬¡“°
‡¡◊ËÕ‡∑’¬∫°—∫‡´≈≈åÕ◊ËπÊ „π°âÕπ¡–‡√Áß ·µà‡ªìπ à«π ”§—≠∑’Ë
 π—∫ πÿπ„Àâ°âÕπ¡–‡√Áß‡®√‘≠‡µ‘∫‚µ·≈–¢¬“¬¢π“¥‰¥âÕ¬à“ß
µàÕ‡π◊ËÕß πÕ°®“°π’È‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß¬—ß¡’∫∑∫“∑ ”§—≠
∑’Ë∑”„Àâ¡–‡√Áß¥◊ÈÕ¬“·≈–‰¡àµÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“
‡§¡’∫”∫—¥18 ‡π◊ËÕß®“°‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß¡’§ÿ≥ ¡∫—µ‘
¥◊ÈÕ¬“¡“°°«à“‡´≈≈å¡–‡√ÁßÕ◊ËπÊ (√Ÿª∑’Ë 4¢)  ¥—ßπ—Èπ°“√√—°…“
¥â«¬¬“‡§¡’∫”∫—¥‚¥¬∑—Ë«‰ª º≈°“√√—°…“„π√–¬–·√°¡—°¥Ÿ‰¥â
º≈¥’„π¿“æ√«¡ ‡æ√“–°âÕπ¡–‡√Áß¡’¢π“¥≈¥≈ß¡“°®π
‰¡à “¡“√∂ª√–¡“≥¢π“¥‰¥â ·µà‡π◊ËÕß®“°¬—ß§ß¡’‡´≈≈å
µâπ°”‡π‘¥¡–‡√ÁßÀ≈ß‡À≈◊ÕÕ¬Ÿà  ·¡â‡æ’¬ß‡≈Á°πâÕ¬ ‡´≈≈å‡À≈à“π’È
°Á “¡“√∂·∫àßµ—«‡®√‘≠‡µ‘∫‚µ·≈–æ—≤π“°≈“¬‡ªìπ°âÕπ
¡–‡√Áß°âÕπ„À¡à∑’Ë§ß≈—°…≥–¢Õß¡–‡√Áß‡¥‘¡∑ÿ°ª√–°“√ ·≈–
‡ªìπ “‡Àµÿ ”§—≠¢Õß°“√‡°‘¥‡ªìπ´È”¢Õß¡–‡√Áß πÕ°®“°π’È
‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß¬—ß¡’∫∑∫“∑ ”§—≠„π°“√·æ√à°√–®“¬
¢Õß¡–‡√Áß19 À“°¡’°“√À≈ÿ¥≈Õ°¢Õß‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß
®“°Õ«—¬«–µâπ°”‡π‘¥·≈–‰ª‡®√‘≠„π‡π◊ÈÕ‡¬◊ËÕÀ√◊ÕÕ«—¬«–„À¡à
∑’Ë‡À¡“– ¡ ®– “¡“√∂ √â“ß°âÕπ¡–‡√Áß„À¡à∑’Ë¡’≈—°…≥–‡™àπ
‡¥’¬«°—∫¡–‡√Áß„πµ”·Àπàß·√° (√Ÿª∑’Ë 4§) ®–‡ÀÁπ‰¥â«à“∑ƒ…Æ’
‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß “¡“√∂Õ∏‘∫“¬æƒµ‘°√√¡À≈“¬ª√–°“√
¢Õß¡–‡√Áß‰¥â
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°“√®”·π°·≈–æ‘ Ÿ®πå‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß
§«“¡°â“«Àπâ“¢Õß‡∑§‚π‚≈¬’∑’Ë„™â„π°“√»÷°…“‡´≈≈å

µâπ°”‡π‘¥ ∑”„Àâ “¡“√∂®”·π°‡´≈≈åµâπ°”‡π‘¥´÷Ëß¡’®”π«π
πâÕ¬ÕÕ°®“°‡´≈≈åÕ◊ËπÊ „π‡π◊ÈÕ‡¬◊ËÕ‰¥â  ‚¥¬°“√„™â marker À√◊Õ
‚ª√µ’π∫àß™’È∫πº‘«‡´≈≈å∑’Ë®”‡æ“–µàÕ‡´≈≈åµâπ°”‡π‘¥™π‘¥π—ÈπÊ
‡ªìπ‡§√◊ËÕßÀ¡“¬„π°“√µ‘¥µ“¡ «‘∏’∑’Ëπ‘¬¡§◊Õ°“√„™â‡§√◊ËÕß Flow
Cytometry (Fluorescent-activated cell sorting, FACS) ´÷Ëß
 “¡“√∂·¬°‡´≈≈åµ“¡‚ª√µ’π∫àß™’È∫π∑’Ëº‘«‡´≈≈å‰¥â  à«π°“√
æ‘ Ÿ®πå«à“‡´≈≈å∑’Ë·¬°‰¥â‡ªìπ‡´≈≈åµâπ°”‡π‘¥À√◊Õ‰¡àπ—ÈπµâÕß
Õ“»—¬°“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘¢Õß‡´≈≈åµâπ°”‡π‘¥ ´÷Ëßª√–°Õ∫
¥â«¬§«“¡ “¡“√∂„π°“√·∫àßµ—«∑¥·∑πµ—«‡Õß ·≈–§«“¡
 “¡“√∂„π°“√æ—≤π“‡ªìπ‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“–‰¥âÀ≈“¬™π‘¥
(Multilineage differentiation) ‡π◊ËÕß®“°‡´≈≈åµâπ°”‡π‘¥¢Õß
√–∫∫‡¡Á¥‡≈◊Õ¥ (Hematopoietic stem cells) ‡ªìπ√–∫∫∑’Ë¡’
°“√»÷°…“¡“°∑’Ë ÿ¥®÷ß¡’§«“¡√Ÿâ‡°’Ë¬«°—∫‡´≈≈å„π√–∫∫π’È
§àÕπ¢â“ß¡“° π—°«‘∑¬“»“ µ√å∑√“∫·≈– “¡“√∂®”·π°
™π‘¥µ“¡‚ª√µ’π∫àß™’È∑’Ë®”‡æ“–µàÕ‡´≈≈å„π·µà≈–√–¬–¢Õß
√–∫∫‡¡Á¥‡≈◊Õ¥‰¥â  ·≈– “¡“√∂æ‘ Ÿ®πå‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß
„π¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« (Leukemia) ‰¥â‡ªìπ™π‘¥·√°20 ‚¥¬
°“√·¬°‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«µ“¡™π‘¥¢Õß‚ª√µ’π∫àß™’È‡ªìπ
2 °≈ÿà¡ §◊Õ °≈ÿà¡‡´≈≈å∑’Ë¡’ CD34+, CD38- (‡ªìπ marker ¢Õß
hematopoietic stem cells) ´÷Ëß¡’Õ¬Ÿà®”π«ππâÕ¬ÕÕ°®“°‡´≈≈å

¡–‡√Áß à«π„À≠à∑’Ë‰¡à¡’‚ª√µ’π∫àß™’È¥—ß°≈à“«  ®“°π—Èππ”‰ªæ‘ Ÿ®πå
§«“¡ “¡“√∂„π°“√ √â“ß¡–‡√Áß·≈–§«“¡ “¡“√∂„π°“√
·∫àßµ—«∑¥·∑πµ—«‡Õß ‚¥¬°“√ª≈Ÿ°∂à“¬‡´≈≈å¡–‡√Áß¢Õß¡πÿ…¬å
„Àâ°—∫ÀπŸ∑’Ë¡’§«“¡∫°æ√àÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π ·≈–∑”°“√ª≈Ÿ°
∂à“¬‡´≈≈å®“°ÀπŸ√ÿàπ·√°‰ª„ÀâÀπŸ√ÿàπ∑’Ë Õß‡ªìπ≈”¥—∫µàÕ‡π◊ËÕß°—π
(Serial transplantation)9 (√Ÿª∑’Ë 4) ®“°°“√ª≈Ÿ°∂à“¬‡´≈≈å
¡–‡√Áß„πÀπŸµ—«√—∫√ÿàπ∑’Ë 1 æ∫«à“°≈ÿà¡‡´≈≈å∑’Ë¡’ CD34+, CD38-

 “¡“√∂‡®√‘≠‡µ‘∫‚µ·≈–∑”„Àâ‡°‘¥¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«„πÀπŸ
∑’Ë‰¥â√—∫‡´≈≈å‡À≈à“π’È‰¥â „π¢≥–∑’Ë‡´≈≈å¡–‡√ÁßÕ’°°≈ÿà¡Àπ÷Ëß∑’Ë
‰¡à¡’‚ª√µ’π∫àß™’È¥—ß°≈à“«‰¡à “¡“√∂‡Àπ’Ë¬«π”„Àâ‡°‘¥¡–‡√Áß„π
ÀπŸ‰¥â (√Ÿª∑’Ë 5°)  ‡¡◊ËÕπ”¡–‡√Áß∑’Ë‡°‘¥¢÷Èπ„πÀπŸµ—«√—∫∑’Ë 1
¡“«‘‡§√“–Àåæ∫«à“ °≈ÿà¡‡´≈≈å¡–‡√Áß∑’Ë¡’ CD34+, CD38-   “¡“√∂
„Àâ°”‡π‘¥‡´≈≈å¡–‡√Áß™π‘¥Õ◊ËπÊ ‰¥âÕ’°À≈“¬™π‘¥ (√Ÿª∑’Ë 5¢)
· ¥ß«à“‡´≈≈å∑’Ë¡’‚ª√µ’π∫àß™’È CD34+, CD38-  ¡’§ÿ≥ ¡∫—µ‘
„π°“√æ—≤π“‡ªìπ‡´≈≈åÕ◊Ëπ‰¥âÀ≈“°À≈“¬™π‘¥ ·≈–‡¡◊ËÕ·¬°
‡Õ“‡©æ“–‡´≈≈å¡–‡√Áß∑’Ë¡’‚ª√µ’π∫àß™’È CD34+, CD38- ®“°ÀπŸ
µ—«√—∫∑’Ë 1 ‰ªª≈Ÿ°∂à“¬„ÀâÀπŸµ—«√—∫√ÿàπ∑’Ë 2 ·≈–√ÿàπ∑’Ë 3 ‡ªìπ
≈”¥—∫µàÕ‡π◊ËÕß°—π‰ª æ∫«à“‡´≈≈å‡À≈à“π’È “¡“√∂‡Àπ’Ë¬«π”„Àâ
‡°‘¥¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«„πÀπŸµ—«„À¡à‰¥â  · ¥ß«à“‡´≈≈å∑’Ë¡’
‚ª√µ’π∫àß™’È CD34+, CD38- π’È¡’§ÿ≥ ¡∫—µ‘¢Õß°“√·∫àßµ—«
∑¥·∑πµ—«‡Õß„π√–¬–¬“« ¥—ßπ—Èπ‡√“®÷ß “¡“√∂‡√’¬°‡´≈≈å
¡–‡√Áß∑’Ë§ÿ≥ ¡∫—µ‘∑—Èß Õßª√–°“√π’È«à“  ç‡´≈≈åµâπ°”‡π‘¥¡–‡√Áßé

√Ÿª∑’Ë 4 ∫∑∫“∑¢Õß‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥°—∫æƒµ‘°√√¡·≈–°“√¥”‡π‘π‚√§¢Õß¡–‡√Áß   °) °“√‡ªìπ·À≈àß„Àâ°”‡π‘¥‡´≈≈å
¡–‡√Áß∑—ÈßÀ¡¥  ¢) °“√¥◊ÈÕ¬“·≈–‰¡àµÕ∫ πÕßµàÕ°“√√—°…“¢Õß‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß ´÷Ëßπ”‰ª Ÿà°“√°≈—∫‡ªìπ´È”
§) °“√·æ√à°√–®“¬¢Õß¡–‡√Áß
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Cancer Stem Cells•‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß

À≈—ß®“°√“¬ß“π°“√§âπæ∫‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß„π
√–∫∫‡¡Á¥‡≈◊Õ¥‰¡àπ“π °Á¡’√“¬ß“π°“√æ∫‡´≈≈åµâπ°”‡π‘¥¡–
‡√ÁßÕ◊ËπÊ „π≈—°…≥–‡¥’¬«°—πÕ’°®”π«π¡“° ‡™àπ ¡–‡√Áß‡µâ“π¡21

¡–‡√Áß ¡Õß22 ¡–‡√Áß≈”‰ â„À≠à23 ¡–‡√ÁßªÕ¥24 ¡–‡√Áßµ—∫ÕàÕπ25

¡–‡√Áßµ—∫26 ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°27 ¡–‡√Áß»’√…–·≈–≈”§Õ28

‡ªìπµâπ ‚¥¬¡’‚ª√µ’π∫àß™’È ∑’Ë„™â„π°“√®”·π°·µ°µà“ß°—π‰ª
(µ“√“ß∑’Ë 2)

‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß°—∫°“√ª√–¬ÿ°µå„™â∑“ß°“√·æ∑¬å
§«“¡√Ÿâ∑’Ë‰¥â®“°°“√«‘®—¬‡°’Ë¬«°—∫∏√√¡™“µ‘·≈–æ—≤π“°“√

¢Õß‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß πÕ°®“°®–∑”„Àâ‡°‘¥§«“¡‡¢â“„®
„π°≈‰°°“√°àÕ¡–‡√Áß °“√¥◊ÈÕ¬“‡§¡’∫”∫—¥ °“√·æ√à°√–®“¬
·≈–°“√°≈—∫‡ªìπ´È”¢Õß¡–‡√Áß·≈â« ¬—ß‰¥â¡’°“√ª√–¬ÿ°µå
§«“¡√Ÿâ„À¡à‡À≈à“π’È„π°“√µ√«®«‘π‘®©—¬·≈–°“√√—°…“¡–‡√Áß∑’Ë
¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ ‡™àπ

µ“√“ß∑’Ë 2  µ—«Õ¬à“ß¢Õß markers ∫πº‘«‡´≈≈å  ∑’Ë„™â®”·π°‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß„π¡–‡√Áß™π‘¥µà“ßÊ

™π‘¥¢Õß¡–‡√Áß markers ∫πº‘«‡´≈≈å∑’Ë„™â®”·π°‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß Õâ“ßÕ‘ß
¡–‡√Áß‡µâ“π¡ CD44+/CD24-/low 21
¡–‡√Áß ¡Õß CD133+ 22
¡–‡√Áß≈”‰ â„À≠à CD133+ 23
¡–‡√ÁßªÕ¥ CD133+ 24
¡–‡√Áßµ—∫ÕàÕπ CD44+/Lin-/ESA+ 25
¡–‡√Áßµ—∫ CD133+ 26
¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° CD44+/α2β1high/CD133+ 27
¡–‡√Áß»’√…–·≈–≈”§Õ CD44+ 28

√Ÿª∑’Ë 5 °“√æ‘ Ÿ®πå‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß‚¥¬„™â«‘∏’ Serial transplantation  °) °“√·¬°‡´≈≈å¡–‡√Áß®“°¡πÿ…¬å‚¥¬Õ“»—¬
‚ª√µ’π∫πº‘«‡´≈≈å‡ªìπ marker ‡´≈≈å∑’Ë‡ªìπ‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß®– “¡“√∂‡Àπ’Ë¬«π”„ÀâÀπŸµ—«√—∫‡°‘¥¡–‡√Áß‰¥â
„π¢≥–∑’ËÀπŸ (µ—«´â“¬¡◊Õ) ∂Ÿ°ª≈Ÿ°∂à“¬¥â«¬‡´≈≈å¡–‡√ÁßÕ◊ËπÊ∑’Ë‰¡à„™à‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß (‡´≈≈å ’‡∑“ÕàÕπ)
®–‰¡àæ—≤π“‰ª‡ªìπ¡–‡√Áß ¢) ¡–‡√Áß∑’Ë‡°‘¥¢÷Èπ„πÀπŸµ—«√—∫∑’Ë 1 ®–¡’§ÿ≥≈—°…≥–‡™àπ‡¥’¬«°—∫¡–‡√Áß¢Õß¡πÿ…¬å ‚¥¬∑’Ë
‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥ “¡“√∂„Àâ°”‡π‘¥‡´≈≈å¡–‡√ÁßÕ◊ËπÊ ‰¥â  ·≈–‡¡◊ËÕ·¬°‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß®“°ÀπŸµ—«∑’Ë 1
¡“ª≈Ÿ°∂à“¬„πÀπŸµ—«∑’Ë 2 ·≈–®“°µ—«∑’Ë 2 ª≈Ÿ°∂à“¬µàÕ„Àâµ—«∑’Ë 3 ‡ªìπ≈”¥—∫µàÕ‡π◊ËÕß°—π‰ª ®–æ∫«à“‡´≈≈å°≈ÿà¡π’È
 “¡“√∂∑”„Àâ‡°‘¥¡–‡√Áß„πÀπŸµ—«√—∫‰¥âÕ¬à“ßµàÕ‡π◊ËÕß
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°“√µ√«®§—¥°√Õß¡–‡√Áß√–¬–‡√‘Ë¡·√°
µ—«∫àß™’È¡–‡√Áß (Tumor marker)  à«π„À≠à∑’Ë„™â√à«¡„π°“√

«‘π‘®©—¬‚√§¡–‡√Áß‡∫◊ÈÕßµâπ ‡™àπ prostate-specific antigen (PSA)
∑’Ë„™â«‘π‘®©—¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°  ·≈– CA125  ”À√—∫«‘π‘®©—¬
¡–‡√Áß√—ß‰¢àπ—Èπ ‡ªìπ “√∑’Ë √â“ß®“°‡´≈≈å∑’Ë¡’Àπâ“∑’Ë®”‡æ“–
¢Õß¡–‡√Áßπ—ÈπÊ §«“¡√Ÿâ‡√◊ËÕß‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß™’È·π–«à“
À“°µâÕß°“√µ√«®¡–‡√Áß„Àâ‰¥âµ—Èß·µà„π√–¬–‡√‘Ë¡·√° §«√
µ√«®«—¥µ—«∫àß™’È¡–‡√Áß∑’Ë √â“ß®“°‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß‚¥¬µ√ß
‡™àπ  °“√„™â Alpha-fetoprotein (AFP) „π°“√√à«¡«‘π‘®©—¬‚√§
¡–‡√Áßµ—∫  AFP ‡ªìπ‚ª√µ’π∑’Ëµ√«®æ∫‰¥â„π´’√—¡¢Õß∑“√°„π
™à«ß·√°¢Õß°“√æ—≤π“°“√¢Õß∑“√°29 ‚ª√µ’ππ’È à«π„À≠à
 √â“ß®“°µ—∫¢Õß∑“√°„π§√√¿å¡“√¥“ ´÷Ëßµ—∫„π√–¬–π’È
 à«π„À≠à®–ª√–°Õ∫¥â«¬ Hepatoblast ́ ÷Ëß‡ªìπ‡´≈≈åµâπ°”‡π‘¥
¢Õßµ—∫ (Fetal liver stem cells)30  ‡¡◊ËÕµ—∫¡’°“√æ—≤π“°“√∑’Ë
 ¡∫Ÿ√≥å·≈â«®–‰¡à¡’°“√· ¥ßÕÕ°¢Õß‚ª√µ’ππ’È„π‡´≈≈åµ—∫·≈–
‰¡à “¡“√∂µ√«®æ∫„π´’√—¡‰¥âÕ’°‡≈¬ ·µà‡¡◊ËÕ¡’æ¬“∏‘ ¿“æ
‡°‘¥¢÷Èπ∑’Ëµ—∫ (‚¥¬‡©æ“–®“°°“√°√–µÿâπ‚¥¬ “√°àÕ¡–‡√Áß„π
 —µ«å∑¥≈Õß31) ‡™àπ „πºŸâªÉ«¬∑’Ë‡ªìπ‚√§¡–‡√Áßµ—∫ (Hepatocellular
carcinoma)32  æ∫«à“‡´≈≈åµ—∫∑’Ë‡ªìπ¡–‡√Áß®–°≈—∫¡“ √â“ß
AFP Õ’°§√—Èß ®÷ß∑”„Àâ “¡“√∂µ√«®æ∫‚ª√µ’ππ’È„π´’√—Ë¡‰¥âÕ’°
Õ¬à“ß‰√°Áµ“¡°“√„™â AFP ‡ªìπµ—«∫àß™’È„π°“√§—¥°√Õß¡–‡√Áß
µ—∫‡¡◊ËÕπ”‰ª„™âß“π®√‘ß¬—ß¡’¢âÕ®”°—¥Õ¬Ÿà¡“° ‡π◊ËÕß®“°°“√
µ√«® AFP ‡æ’¬ßÕ¬à“ß‡¥’¬«‰¡à “¡“√∂„™âµ√«®§—¥°√Õß¡–‡√Áß
µ—∫‰¥â‚¥¬≈”æ—ß µâÕß„™â√à«¡°—∫°“√µ√«®¥â«¬«‘∏’√—ß ’«‘π‘®©—¬Õ◊ËπÊ
‡™àπ Ultrasonography À√◊Õ MRI ‡ªìπµâπ

°“√√—°…“‚√§¡–‡√Áß
¡’À≈“¬°“√»÷°…“∑’Ëæ‘ Ÿ®πå‰¥â«à“‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß

‡ªìπ‡´≈≈å∑’Ë‰¡àµÕ∫ πÕßµàÕ°“√√—°…“ ‰¡à«à“®–‡ªìπ°“√√—°…“
¥â«¬¬“‡§¡’∫”∫—¥À√◊Õ°“√„™â√—ß ’∫”∫—¥ ‡™àπ ¡–‡√Áß‡µâ“π¡
´÷Ëß¡’°“√æ‘ Ÿ®πå·≈â««à“‡´≈≈å∑’Ë¡’‚ª√µ’π∫àß™’È∫πº‘«‡´≈≈å·∫∫
CD44+/CD24-/low  ¡’§ÿ≥ ¡∫—µ‘¢Õß‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß21

°“√»÷°…“º≈°√–∑∫¢Õß°“√„™â¬“‡§¡’∫”∫—¥µàÕ‡´≈≈å°≈ÿà¡π’È
„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡ ‚¥¬°“√ª√–‡¡‘πº≈™‘Èπ‡π◊ÈÕ àßµ√«®
(Biopsy) ¢ÕßºŸâªÉ«¬°àÕπ·≈–À≈—ß°“√√—°…“ª√–¡“≥ 12  —ª¥“Àå
æ∫«à“À≈—ß°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥ √âÕ¬≈–¢Õß‡´≈≈åµâπ
°”‡π‘¥¡–‡√Áß∑’Ë¡’ ‚ª√µ’π∫àß™’È·∫∫ CD44+/CD24-/low ‡¡◊ËÕ‡∑’¬∫
°—∫‡´≈≈å¡–‡√Áß∑—ÈßÀ¡¥°≈—∫¡’®”π«π‡æ‘Ë¡¢÷Èπ · ¥ß«à“¬“‡§¡’
∫”∫—¥ “¡“√∂∑”≈“¬·≈–≈¥®”π«π‡´≈≈å¡–‡√Áß‡µâ“π¡∑’Ë‡ªìπ
non-cancer stem cells ‰¥â ·µà‰¡à “¡“√∂∑”≈“¬‡´≈≈å
µâπ°”‡π‘¥¡–‡√Áß ∑”„Àâ —¥ à«π¢Õß‡´≈≈åµâπ°”‡π‘¥¡–‡√Áß
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