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Vitamin D is a lipid soluble vitamin that is metabolically

converted to an active metabolite, 1α,25-dihydroxyvitamin

D (calcitriol).  This active metabolite plays an essential role

in controlling a wide range of biological activities such as

calcium-bone homeostasis. In the past two decades, the

effects of vitamin D in the regulation of cell proliferation,

apoptosis, metastasis and angiogenesis both in vitro and

in vivo have been accumulated. Moreover, results from

Phase I and phase II trials of calcitriol either alone or in

combination with chemotherapeutic agents indicates its

tumor suppression effects. However, therapeutic role of

calcitriol has been encountered with hypercalcemic side

effect in most cases. To solve this problem, vitamin D

analogues with less calcemic effect have been developed.

These analogues have been tested for its efficacy in

a variety of cancer treatment, such as prostate, breast,

pancreatic, and liver cancers, etc. Results from several

clinical trials indicated that the administration of high-dose

calcitriol and its analogues is safe and feasible. Thus, the

promises of vitamin D from many studies may lead us to

a new strategy in cancer therapy of upcoming future.

«‘µ“¡‘π¥’‡ªìπ«‘µ“¡‘π∑’Ë≈–≈“¬‰¥â„π‰¢¡—π∑’Ë∂Ÿ°‡ª≈’Ë¬π·ª≈ß
∑“ß‡¡·∑∫Õ≈‘´÷¡„π√à“ß°“¬®π‰¥â«‘µ“¡‘π¥’„π√Ÿª∑’ËÕÕ°ƒ∑∏‘Ï
§◊Õ 1α,25-dihydroxyvitamin D (calcitriol) ´÷Ëß¡’Àπâ“∑’Ë„π°“√
§«∫§ÿ¡°√–∫«π°“√∑“ß™’«¿“æ∑’Ë ”§—≠À≈“¬Õ¬à“ß ‡™àπ
 ¡¥ÿ≈¢Õß·§≈‡´’¬¡·≈–°√–¥Ÿ° ‡ªìπµâπ „π™à«ß 20 ªï∑’Ëºà“π¡“
¡’°“√»÷°…“®”π«π¡“°∑—Èß„πÀâÕßªØ‘∫—µ‘°“√·≈– —µ«å∑¥≈Õß ∑’Ë
· ¥ß„Àâ‡ÀÁπ∂÷ßƒ∑∏‘Ï¢Õß«‘µ“¡‘π¥’„π°“√§«∫§ÿ¡°“√‡æ‘Ë¡®”π«π
‡´≈≈å °√–∫«π°“√µ“¬¢Õß‡´≈≈å·∫∫ apoptosis °“√·æ√à
°√–®“¬¢Õß¡–‡√Áß ·≈–°“√ √â“ß‡ âπ‡≈◊Õ¥„À¡à  πÕ°®“°π’È
º≈°“√»÷°…“∑“ß§≈‘π‘°√–¬–∑’Ë 1 ·≈– 2 ¬—ß™’È„Àâ‡ÀÁπ∂÷ßƒ∑∏‘Ï
µâ“π¡–‡√Áß¢Õß calcitriol ∑—Èß„π°“√„™â‡ªìπ¬“‡¥’Ë¬«À√◊Õ√à«¡°—∫
¬“‡§¡’∫”∫—¥  Õ¬à“ß‰√°Áµ“¡ªí≠À“ ”§—≠®“°°“√„™â calcitriol
„π°“√√—°…“ºŸâªÉ«¬ §◊Õ¿“«–·§≈‡´’¬¡„π‡≈◊Õ¥ Ÿß ªí®®ÿ∫—π¡’
°“√æ—≤π“Õπÿæ—π∏å¢Õß«‘µ“¡‘π¥’¢÷Èπ¡“„™â∑¥·∑π ‡æ◊ËÕ≈¥°“√
‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å¥—ß°≈à“«  ·≈–¡’°“√∑¥ Õ∫„™âÕπÿæ—π∏å
¢Õß«‘µ“¡‘π¥’„πºŸâªÉ«¬¡–‡√ÁßÀ≈“¬™π‘¥ ‡™àπ ¡–‡√ÁßµàÕ¡
≈Ÿ°À¡“°  ¡–‡√Áß‡µâ“π¡  ¡–‡√Áßµ—∫ÕàÕπ ·≈–¡–‡√Áßµ—∫ ‡ªìπµâπ
º≈®“°°“√»÷°…“∑“ß§≈‘π‘°™’È„Àâ‡ÀÁπ«à“°“√„Àâ calcitriol ·≈–
Õπÿæ—π∏å„π¢π“¥ Ÿßπ—Èπ “¡“√∂¥”‡π‘π°“√‰¥âÕ¬à“ßª≈Õ¥¿—¬
·≈–¡’·π«‚πâ¡∑’Ë¥’ ¥—ßπ—Èπ°“√„™â«‘µ“¡‘π¥’„π°“√√—°…“¡–‡√Áß
Õ“®‡ªìπ°≈¬ÿ∑∏å„À¡à ”À√—∫√—°…“¡–‡√Áß∑’Ë¡’ª√– ‘∑∏‘¿“æ„π
Õπ“§µÕ—π„°≈âπ’È
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À≈“¬§π§ß‡§¬æ¬“¬“¡À≈’°‡≈’Ë¬ß‰¡à„Àâ√à“ß°“¬‡º™‘≠
°—∫· ß·¥¥‚¥¬µ√ß ‡æ√“–°≈—«®–‰¥â√—∫Õ—πµ√“¬®“°· ß·¥¥
‰¡à«à“®–‡ªìπ‡√◊ËÕß§«“¡√âÕπÀ√◊Õ√—ß ’∑’Ë —¡º— °—∫√à“ß°“¬ ÷́ËßÕ“®
∑”„Àâº‘«·Àâß‡ ’¬  À¬“∫°√â“π  º‘«‰À¡â À√◊Õ·¡â·µà¡–‡√Áßº‘«Àπ—ß
°Áµ“¡ ·µàÀ≈“¬§πÕ“®¬—ß‰¡à∑√“∫∂÷ßª√–‚¬™πå¢Õß«‘µ“¡‘π¥’
∑’Ë‡√“‰¥â√—∫®“°· ß·¥¥‚¥¬µ√ßÀ√◊Õ®“°Õ“À“√  ´÷ËßπÕ°®“°
®–™à«¬¥Ÿ¥´÷¡·§≈‡´’¬¡„π√à“ß°“¬ ‡ √‘¡ √â“ß§«“¡·¢Áß·√ß
„Àâ°—∫°√–¥Ÿ° ·≈–ªÑÕß°—π‚√§°√–¥Ÿ°æ√ÿπ·≈â« °“√»÷°…“«‘®—¬
„πÀâÕßªØ‘∫—µ‘°“√  —µ«å∑¥≈Õß ·≈–°“√»÷°…“∑“ß§≈‘π‘°
¬—ß™’È„Àâ‡ÀÁπ∂÷ßƒ∑∏‘Ï¢Õß«‘µ“¡‘π¥’„π°“√µâ“π¡–‡√Áß¥â«¬

«‘µ“¡‘π¥’‡ªìπÀπ÷Ëß„π°≈ÿà¡«‘µ“¡‘π∑’Ë≈–≈“¬‰¥â„π‰¢¡—π
∑”Àπâ“∑’Ë√—°…“¿“«– ¡¥ÿ≈¢Õß√–¥—∫·§≈‡´’¬¡„π‡≈◊Õ¥·≈–
„π°√–¥Ÿ°1 ª°µ‘‡√“‰¥â√—∫«‘µ“¡‘π¥’‡¢â“ Ÿà√à“ß°“¬ 2 ∑“ß¥â«¬°—π
§◊Õ °“√ —ß‡§√“–Àå„µâº‘«Àπ—ß‡¡◊ËÕ‰¥â√—∫· ß·¥¥ ·≈–®“°Õ“À“√
Õ“À“√∑’Ë¡’«‘µ“¡‘π¥’¡“°‰¥â·°à πÈ”¡—πµ—∫ª≈“ ‰¢¡—π π¡ ‡π¬
µ—∫ —µ«å ª≈“∑Ÿ ‰¢à·¥ß ·µà à«π„À≠àª√–¡“≥√âÕ¬≈– 90 ¢Õß
«‘µ“¡‘π¥’„π√à“ß°“¬ ‰¥â®“°°“√ —ß‡§√“–Àå„µâº‘«Àπ—ß ‚¥¬¡’
√—ß ’¬Ÿ«’ ‚¥¬‡©æ“–¬Ÿ«’∫’ (UV-B) „π· ß·¥¥ ‡ªìπªí®®—¬ ”§—≠
„π°“√ —ß‡§√“–Àå«‘µ“¡‘π¥’2-5  ¥â«¬°“√‡ª≈’Ë¬π “√µ—Èßµâπ®“°

7-dehydrocholesterol „πº‘«Àπ—ß„Àâ°≈“¬‡ªìπ cholecalciferol
(vitamin D

3
) ‡¢â“ Ÿà°√–· ‡≈◊Õ¥ À≈—ß®“°π—Èπ®–∂Ÿ°‡ª≈’Ë¬π·ª≈ß

∑’Ëµ—∫¥â«¬‡Õπ‰´¡å 25-hydroxylases (25-OHase) „Àâ‡ªìπ
æ√’ŒÕ√å‚¡π (prehormone) ∑’Ë¡’™◊ËÕ«à“ calcidiol (25(OH)D

3
) ·≈–

 ÿ¥∑â“¬®–∂Ÿ°‡ª≈’Ë¬π·ª≈ß∑’Ë‰µ¥â«¬ 25-hydroxyvitamin D
3
-1α-

hydroxylase (1α-OHase) °≈“¬‡ªìπ«‘µ“¡‘π¥’„π√Ÿª∑’ËÕÕ°ƒ∑∏‘Ï
∑’Ë‡√’¬°°—π«à“ calcitriol (1α,25(OH)

2
D

3
)  ´÷Ëß®–¡’°“√π”‰ª„™â

„π à«πµà“ßÊ ¢Õß√à“ß°“¬ ‡™àπ ‡æ‘Ë¡°“√¥Ÿ¥´÷¡·§≈‡´’¬¡·≈–
øÕ øÕ√— ∑’Ë≈”‰ â §«∫§ÿ¡°“√ √â“ß·≈–æ—≤π“¢Õß°√–¥Ÿ°
·≈–øíπ  ·≈–™à«¬§«∫§ÿ¡°“√∑”ß“π¢Õßæ“√“‰∑√Õ¬¥å ‡ªìπµâπ
«‘µ“¡‘π¥’ à«π‡°‘π®–∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬‚¥¬‡√‘Ë¡®“°
calcidiol ·≈– calcitr iol ∑”ªØ‘°‘√‘¬“°—∫‡Õπ‰´¡å 25-
hydroxyvitamin D 24-hydroxylase (24-OHase) ´÷Ëßæ∫‰¥â„π
À≈“¬Ê Õ«—¬«–‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ‰µ  ≈”‰ â ·≈–°√–¥Ÿ°6

∑”„Àâ‡°‘¥ 24,25(OH)D
3
 ·≈– 1α,24,25(OH)

2
D

3
 ·≈–¡’°“√

‡ª≈’Ë¬π·ª≈ßÕ’°À≈“¬¢—ÈπµÕπ®π‰¥â “√®”æ«° calcitroic acid
´÷Ëß‡ªìπ “√∑’Ë≈–≈“¬πÈ”‰¥â ·≈–®–∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬∑“ß
‰µ6, 7 (√Ÿª∑’Ë 1)

√Ÿª∑’Ë 2 ƒ∑∏‘Ï¢Õß«‘µ“¡‘π¥’·≈–Õπÿæ—π∏å„π°“√µâ“π¡–‡√Áß  «‘µ“¡‘π¥’ “¡“√∂¬—∫¬—Èß (    ) °“√·∫àß‡´≈≈å, °“√·æ√à°√–®“¬ ·≈–
°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à¢Õß‡´≈≈å¡–‡√Áß „π¢≥–‡¥’¬«°—π°Á “¡“√∂°√–µÿâπ (     ) °√–∫«π°“√µ“¬¢Õß‡´≈≈å¡–‡√Áß‰¥â→

Metastasis

√Ÿª∑’Ë 1 °√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡¢Õß«‘µ“¡‘π¥’ «‘µ“¡‘π¥’„π√à“ß°“¬∂Ÿ°‡ª≈’Ë¬π„Àâ‡ªìπ√Ÿª∑’ËÕÕ°ƒ∑∏‘Ï‰¥â‚¥¬ºà“π°“√‡¡·∑∫Õ‰≈´å
∑’Ëµ—∫·≈–‰µ  «‘µ“¡‘π¥’∑’Ë¡’¡“°‡°‘π®–∂Ÿ°∑”„ÀâÕ¬Ÿà„π√Ÿª∑’Ë≈–≈“¬πÈ”‰¥â·≈–¢—∫ÕÕ°∑“ß‰µ

Cell proliferation

Apoptosis

Angiogenesis
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„π™à«ß 20 ªï∑’Ëºà“π¡“ ¡’°“√»÷°…“®”π«π¡“°∑’Ë· ¥ß„Àâ
‡ÀÁπ∂÷ßƒ∑∏‘Ï·≈–ª√– ‘∑∏‘¿“æ¢Õß«‘µ“¡‘π¥’„π°“√ªÑÕß°—π·≈–
√—°…“‚√§µà“ßÊ πÕ°®“°‚√§°√–¥Ÿ°·≈–¢âÕ ‰¥â·°à ‚√§À—«„®
‚√§‡∫“À«“π ‚√§√–∫∫¿Ÿ¡‘§ÿâ¡°—π ·≈–‚√§¡–‡√Áß ‡ªìπµâπ
∫—π∑÷°√“¬ß“π§«“¡ —¡æ—π∏å¢Õß«‘µ“¡‘π¥’°—∫¡–‡√Áß‡√‘Ë¡‡¡◊ËÕ
°«à“ 60 ªï∑’Ë·≈â«  ®“°°“√»÷°…“√–∫“¥«‘∑¬“¢Õß¡–‡√Áß„π
 À√—∞Õ‡¡√‘°“8  æ∫«à“Õ—µ√“°“√‡°‘¥‚√§¡–‡√Áß —¡æ—π∏å°—∫°“√
‰¥â√—∫· ßÕ“∑‘µ¬å¢Õß·À≈àßæ”π—° °≈à“«§◊ÕºŸâ∑’ËÕ“»—¬„π∫√‘‡«≥
∑’Ë‰¥â√—∫· ß·¥¥πâÕ¬®–¡’‚Õ°“ ‡°‘¥‚√§¡–‡√Áß ¡“°°«à“ºŸâ∑’Ë
Õ“»—¬„π∫√‘‡«≥∑’Ë‰¥â√—∫· ß·¥¥¡“° ¢âÕ¡Ÿ≈¥—ß°≈à“«‰¡à‰¥â√—∫
§«“¡ π„®¡“°π—°®π°√–∑—Ëßªï §.». 1980 Garland ·≈–§≥–9, 10

æ∫«à“™“«Õ‡¡√‘°—π∑’ËÕ“»—¬„π∫√‘‡«≥∑’Ë‰¥â√—∫· ß·¥¥πâÕ¬¡’
‚Õ°“ ‡ªìπ‚√§¡–‡√Áß‡µâ“π¡·≈–¡–‡√Áß≈”‰ â‰¥â¡“°°«à“§π∑’Ë
Õ“»—¬„π·À≈àß∑’Ë‰¥â√—∫· ß·¥¥¡“° πÕ°®“°π’ÈºŸâ∑’Ë¡’√–¥—∫
«‘µ“¡‘π¥’ (calcidiol) „π√à“ß°“¬µË” (πâÕ¬°«à“ 20 ng/mL) ®–¡’
‚Õ°“ ‡ªìπ¡–‡√Áß≈”‰ â¡“°¢÷Èπ∂÷ß 2 ‡∑à“ ®“°π—Èπ„πªï §.». 2004
Ahonen ·≈–§≥–11, 12 ™’È„Àâ‡ÀÁπ«à“ºŸâ∑’Ë¡’√–¥—∫ calcidiol πâÕ¬°«à“
16 ng/mL ®–¡’‚Õ°“ ‡ªìπ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°‡æ‘Ë¡¢÷Èπ∂÷ß 1.7 ‡∑à“

°“√»÷°…“º≈¢Õß«‘µ“¡‘π¥’µàÕ°“√¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ
¢Õß¡–‡√Áßµà“ßÊ ∑—Èß„π‡´≈≈å‡æ“–‡≈’È¬ß ·≈– —µ«å∑¥≈ÕßµàÕ¡“
µà“ß π—∫ πÿπ¢âÕ —ß‡°µ®“°°“√»÷°…“∑“ß√–∫“¥«‘∑¬“  √«¡∂÷ß
°“√»÷°…“¢Õß Abe13 „πªï §.». 1981 ∑’Ëæ‘ Ÿ®πå„Àâ‡ÀÁπ«à“ «‘µ“¡‘π¥’
 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß™π‘¥ myeloid ‰¥â ∑”„Àâ
π—°«‘®—¬À≈“¬°≈ÿà¡ π„®·≈–∑¥ Õ∫º≈¢Õß«‘µ“¡‘π¥’„π¡–‡√Áß
Õ◊ËπÊ Õ’°À≈“¬™π‘¥ ‡™àπ ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° ¡–‡√Áß‡µâ“π¡
¡–‡√Áßµ—∫ ·≈–¡–‡√Áß∑àÕπÈ”¥’14 ‡ªìπµâπ ªí®®ÿ∫—π‡√“∑√“∫«à“
«‘µ“¡‘π¥’ÕÕ°ƒ∑∏‘Ïµâ“π¡–‡√Áßºà“π°≈‰°À≈—° 4 ª√–°“√ §◊Õ

1. ¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π‡´≈≈å (anti-proliferation)
2. °√–µÿâπ°√–∫«π°“√µ“¬¢Õß‡´≈≈å·∫∫ apoptosis
3. ¬—∫¬—Èß°“√·æ√à°√–®“¬¢Õß¡–‡√Áß (metastasis)
4. ¬—∫¬—Èß°“√ √â“ß‡ âπ‡≈◊Õ¥„À¡à (Inhibition of angiogenesis)
°“√¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π‡´≈≈å (anti-proliferation)
‡´≈≈å¡–‡√Áß¡’§«“¡º‘¥ª°µ‘„π°“√§«∫§ÿ¡«—Ø®—°√‡´≈≈å

(cell cycle) ∑”„Àâ¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–·∫àßµ—«µ≈Õ¥‡«≈“
√“¬ß“π°“√«‘®—¬À≈“¬©∫—∫· ¥ß„Àâ‡ÀÁπ«à“ «‘µ“¡‘π¥’ “¡“√∂
¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å¡–‡√Áß‰¥â15, 16  ‚¥¬‡æ‘Ë¡°“√· ¥ß
ÕÕ°¢Õß°≈ÿà¡‚ª√µ’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√§«∫§ÿ¡«—Ø®—°√‡´≈≈å
‡™àπ cyclin dependent kinase inhibitors (CKIs)7, 17 §◊Õ p21,
p27, c-myc ·≈– cyclin D1 ‡ªìπµâπ πÕ°®“°π’È¬—ßÕÕ°ƒ∑∏‘Ïºà“π
°“√°√–µÿâπÀ√◊Õ¬—∫¬—Èß°“√æ—≤π“°“√¢Õß‡´≈≈å¥â«¬7

°“√°√–µÿâπ°√–∫«π°“√µ“¬¢Õß‡´≈≈å·∫∫ apoptosis
Apoptosis ‡ªìπ°≈‰°Àπ÷Ëß¢Õß√à“ß°“¬∑’Ë„™â°”®—¥‡´≈≈å∑’Ë

‰¡àµâÕß°“√À√◊Õ∂÷ßÕ“¬ÿ¢—¬ ·µà‡´≈≈å¡–‡√Áß “¡“√∂µàÕµâ“π°“√
§«∫§ÿ¡°“√µ“¬·∫∫ apoptosis ‰¥â º≈®“°°“√«‘®—¬™’È„Àâ‡ÀÁπ«à“
«‘µ“¡‘π¥’ “¡“√∂≈¥°“√· ¥ßÕÕ°¢Õß‚ª√µ’π∑’Ë¬—∫¬—Èß°“√µ“¬

·∫∫ apoptosis (‡™àπ B-cell lymphoma 2 À√◊Õ BCL-2) ·≈–
‡Àπ’Ë¬«π”„Àâ¡’°“√· ¥ßÕÕ°¢Õß‚ª√µ’π∑’Ë°√–µÿâπ°“√‡°‘¥
apoptosis ‡™àπ Bcl-2-associated X protein (BAX), BCL-2
antagonist of cell death (BAD) ·≈– Bcl-2 homologous
antagonist/killer (BAK)7, 17 πÕ°®“°π’È«‘µ“¡‘π¥’¬—ß≈¥°“√
 —ß‡§√“–Àå‡Õπ‰´¡å‡∑‚≈‡¡Õ‡√  (telomerase)  ´÷Ëß‡ªìπ‡Õπ‰´¡å
∑’Ë™à«¬ √â“ß‡∑‚≈‡¡’¬√å (telomere) ∫√‘‡«≥ª≈“¬·∑àß‚§√‚¡‚´¡
„π‡´≈≈å¡–‡√Áß®–æ∫¡’°‘®°√√¡¢Õß‡Õπ‰´¡å‡∑‚≈‡¡Õ‡√  Ÿß°«à“
‡´≈≈åª°µ‘ ∑”„Àâ “¡“√∂·∫àß‡´≈≈å‰¥â‚¥¬‰¡à®”°—¥®”π«π
§√—Èß ·≈–∑”„Àâ‡´≈≈å‡ªìπÕ¡µ–

°“√¬—∫¬—Èß°“√·æ√à°√–®“¬¢Õß¡–‡√Áß (metastasis)
‡´≈≈å¡–‡√Áß “¡“√∂À≈ÿ¥®“°Õ«—¬«–À√◊Õ‡π◊ÈÕ‡¬◊ËÕµâπ°”‡π‘¥

·≈–‰ª‡µ‘∫‚µ¬—ßÕ«—¬«–À√◊Õ‡π◊ÈÕ‡¬◊ËÕ„À¡à‰¥â ∑—Èßπ’È‡π◊ËÕß®“°‡´≈≈å
¡–‡√Áß¡’ª√‘¡“≥ fibronectin ≈¥≈ß ·≈–¡’°“√ √â“ß‡Õπ‰´¡å∑’Ë
‡°’Ë¬«¢âÕß°—∫°“√ ≈“¬‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π¡“°¢÷Èπ ‡´≈≈å¡–‡√Áß
®÷ß Ÿ≠‡ ’¬§ÿ≥ ¡∫—µ‘„π°“√¬÷¥‡°“– (anchorage) ∑”„Àâ‡´≈≈å
À≈ÿ¥ÕÕ°®“°°âÕπ¡–‡√Áß ·≈–·æ√à°√–®“¬ (metastasis) ‰ª Ÿà
Õ«—¬«–Õ◊ËπÊ ¢Õß√à“ß°“¬‰¥â «‘µ“¡‘π¥’ “¡“√∂≈¥°“√·æ√à
°√–®“¬¢Õß‡´≈≈å¡–‡√Áß‚¥¬‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß‚ª√µ’π
E-cadherin17, 18 ´÷Ëß™à«¬°“√¬÷¥‡°“–¢Õß‡´≈≈å ·≈–≈¥°“√ √â“ß
‡Õπ‰´¡å matrix metalloproteinases (MMP2 ·≈– MMP9)17-19

´÷Ëß∑”Àπâ“∑’Ë¬àÕ¬ ≈“¬‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π  πÕ°®“°π’È«‘µ“¡‘π¥’
¬—ß¬—∫¬—Èß°“√ √â“ß tenascin-C ´÷Ëß‡ªìπ‚ª√µ’π àß‡ √‘¡°“√‡®√‘≠
‡µ‘∫‚µ °“√√ÿ°√“π (invasion) ·≈–°“√ √â“ß‡ âπ‡≈◊Õ¥„À¡à¢Õß
‡´≈≈å¡–‡√Áß¥â«¬17, 18

°“√¬—∫¬—Èß°“√ √â“ß‡ âπ‡≈◊Õ¥„À¡à (Inhibition of
angiogenesis)

‡´≈≈å¡–‡√Áß∑’Ë¡’°“√·∫àßµ—«·≈–‡æ‘Ë¡®”π«π„πÕ—µ√“ Ÿß
®”‡ªìπµâÕß‡æ‘Ë¡°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à‡æ◊ËÕπ” “√Õ“À“√¡“
‡≈’È¬ß‡´≈≈å  °√–∫«π°“√π’ÈµâÕßÕ“»—¬‚ª√µ’π‡Àπ’Ë¬«π”À≈“¬™π‘¥
∑’Ë ”§—≠§◊Õ vascular endothelial growth factor (VEFG) æ∫«à“
«‘µ“¡‘π¥’¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß VEGF „π‡´≈≈å¡–‡√Áß19, 20

 àßº≈„Àâ®”π«π‡ âπ‡≈◊Õ¥∑’Ë‡≈’È¬ß°âÕπ¡–‡√ÁßπâÕ¬≈ß  πÕ°®“°π’È
«‘µ“¡‘π¥’¬—ß¡’º≈°√–µÿâπ°“√ √â“ß‚ª√µ’π¬—∫¬—Èß°“√ √â“ß
À≈Õ¥‡≈◊Õ¥ (anti-angiogenic factor) ∑’Ë‡√’¬°«à“ thrombospondin
1 (THBS1)7 Õ’°¥â«¬

«‘µ“¡‘π¥’µâ“π¡–‡√Áß‰¥â®√‘ßÀ√◊Õ
®“°º≈°“√∑¥≈Õß„π‡´≈≈å¡–‡√Áß‡æ“–‡≈’È¬ß·≈– —µ«å

∑¥≈Õß∑’Ëæ∫«à“«‘µ“¡‘π¥’ “¡“√∂§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ·≈–
¬—∫¬—Èß°“√·æ√à°√–®“¬¢Õß‡´≈≈å¡–‡√Áß‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
π—Èπ ∑”„Àâπ—°«‘®—¬‰¥â∑”°“√»÷°…“ƒ∑∏‘Ïµâ“π¡–‡√Áß¢Õß«‘µ“¡‘π¥’
∑“ß§≈‘π‘° (clinical trial) „πºŸâªÉ«¬¡–‡√ÁßÀ≈“¬™π‘¥ „π¿“æ√«¡
æ∫«à“«‘µ“¡‘π¥’·≈–Õπÿæ—π∏å¡’·π«‚πâ¡∑’Ë¥’„π°“√¬—∫¬—Èß¡–‡√Áß
‡¡◊ËÕ„™â‡ªìπ¬“‡¥’Ë¬«À√◊Õ„™â√à«¡°—∫¬“‡§¡’∫”∫—¥  (µ“√“ß∑’Ë 1)
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• ¡§‘¥ ‡®π°≈“ß ·≈–§≥– Somkid Janeklang, et al.
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Inhibitory Effects of Vitamin D in Cancers•«‘µ“¡‘π¥’µâ“π¡–‡√Áß

¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° (prostate cancer)
®“°°“√»÷°…“„πÀâÕß∑¥≈Õßæ∫«à“«‘µ“¡‘π¥’„π√Ÿª∑’Ë

ÕÕ°ƒ∑∏‘Ï À√◊Õ 1α,25(OH)
2
D

3
  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß

‡´≈≈å‡æ“–‡≈’È¬ß¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°À≈“¬™π‘¥‰¥â7, 21-23  ·¡â«à“
®–À¬ÿ¥„Àâ«‘µ“¡‘π¥’·≈â«°Áµ“¡23 °“√»÷°…“∑“ß§≈‘π‘°√–¬–∑’Ë
 Õß (phase II trial) „πºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°√–¬–·æ√à
°√–®“¬∑’Ë¥◊ÈÕµàÕ¬“ŒÕ√å‚¡π®”π«π 11 √“¬ æ∫«à“°“√„™â
«‘µ“¡‘π¥’‡æ’¬ßµ—«‡¥’¬«‰¡à “¡“√∂≈¥¢π“¥°âÕπ¡–‡√Áß‰¥â21

·µà‡¡◊ËÕ„™â«‘µ“¡‘π¥’√à«¡°—∫¬“ docetaxel ´÷Ëß¡’ƒ∑∏‘Ï¬—∫¬—Èß
°“√·∫àßµ—«¢Õß‡´≈≈å °≈—∫æ∫«à“ “¡“√∂‡æ‘Ë¡√–¬–√Õ¥™’«‘µ
¢ÕßºŸâªÉ«¬‰¥â‡¡◊ËÕ‡∑’¬∫°—∫°“√„™â docetaxel ‡æ’¬ßµ—«‡¥’¬«19, 21

¡–‡√Áß‡µâ“π¡ (breast cancer)
°“√∑¥≈Õß„ÀâÕπÿæ—π∏å¢Õß«‘µ“¡‘π¥’ 1α(OH)D

3
 „πÀπŸ∑’Ë

‡Àπ’Ë¬«π”„Àâ‡ªìπ¡–‡√Áß‡µâ“π¡ æ∫«à“  “¡“√∂≈¥Õ—µ√“°“√
‡®√‘≠‡µ‘∫‚µ¢Õß¡–‡√Áß‰¥â‡¡◊ËÕ„Àâ„π¢π“¥ 0.5 µg/kg  —ª¥“Àå≈–
3 §√—Èß µ‘¥µàÕ°—π 3  —ª¥“Àå‚¥¬¡’√–¥—∫·§≈‡´’¬¡„π‡≈◊Õ¥ Ÿß
‡≈Á°πâÕ¬21, 24 °“√„™â EB1089 ́ ÷Ëß‡ªìπÕπÿæ—π∏å¢Õß«‘µ“¡‘π¥’ ¢π“¥
0.5 µg/kg √—∫ª√–∑“π«—π≈–§√—Èß “¡“√∂≈¥°“√‡µ‘∫‚µ¢Õß
°âÕπ¡–‡√Áß„πÀπŸ‚¥¬‰¡à¡’¿“«–·§≈‡´’¬¡„π‡≈◊Õ¥ Ÿß ·≈–
 “¡“√∂¬—∫¬—Èß°“√‡µ‘∫‚µ¢Õß¡–‡√Áß‰¥â¥’¢÷Èπ‡¡◊ËÕ„Àâ¢π“¥ Ÿß¢÷Èπ
·µà¡’¿“«–·§≈‡´’¬¡„π‡≈◊Õ¥ Ÿß21, 24  πÕ°®“°π’È¬—ß¡’°“√„™â
calcipotriol ´÷Ëß‡ªìπÕπÿæ—π∏å¢Õß«‘µ“¡‘π¥’∑’Ë¡’º≈‡æ‘Ë¡√–¥—∫
·§≈‡ ’́¬¡„π‡≈◊Õ¥‡æ’¬ß‡≈Á°πâÕ¬ „π√Ÿª·∫∫¬“∑“‡©æ“–∑’Ë‡æ◊ËÕ
√—°…“ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡ ®“°º≈°“√»÷°…“∑“ß§≈‘π‘°„π
ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡ 14 √“¬ æ∫«à“°“√∑“ calcipotriol ‡©æ“–∑’Ë
¢π“¥ 100 ‰¡‚§√°√—¡∑ÿ°«—π ‡ªìπ‡«≈“π“π 6  —ª¥“Àå ∑”„Àâ
ºŸâªÉ«¬√âÕ¬≈– 20 ¡’¢π“¥¢Õß°âÕπ¡–‡√Áß≈¥≈ß§√÷ËßÀπ÷Ëß21, 25

¡–‡√Áßµ—∫ÕàÕπ (pancreatic cancer)
¡’°“√»÷°…“ƒ∑∏‘Ï¢Õß«‘µ“¡‘π¥’·≈–Õπÿæ—π∏å∑’Ë™◊ËÕ 22-oxa-

1α,25-dihydroxyvitamin D
3
 (22-oxa-calcitriol À√◊Õ OCT) ·≈–

19-norD
2
 µàÕ‡´≈≈å¡–‡√Áßµ—∫ÕàÕπ21, 26 æ∫«à“∑—Èß  OCT ·≈–

19-norD
2
  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß„π

 —µ«å∑¥≈Õß‰¥â¥’°«à“Õπÿæ—π∏å«‘µ“¡‘π¥’Õ◊ËπÊ ·≈–‰¡à∑”„Àâ√–¥—∫
·§≈‡´’¬¡„π‡≈◊Õ¥ Ÿß¢÷Èπ

¡–‡√Áß‡´≈≈åµ—∫ (hepatocellular carcinoma)
¡–‡√Áß‡´≈≈åµ—∫‡ªìπ¡–‡√Áß∑’Ë¡’°“√æ¬“°√≥å‚√§‰¡à¥’  ·¡â«à“

°“√ºà“µ—¥®– “¡“√∂√—°…“„ÀâÀ“¬¢“¥‰¥â ·µàºŸâªÉ«¬ à«π„À≠à
‰¡à “¡“√∂‡¢â“√—∫°“√√—°…“¥â«¬°“√ºà“µ—¥‰¥â πÕ°®“°π’È
¡–‡√Áß™π‘¥π’È¡—°¥◊ÈÕµàÕ¬“‡§¡’∫”∫—¥ ®“°°“√»÷°…“∑“ß§≈‘π‘°
√–¬–∑’Ë 2 ¢Õß Dalhoff27  ‚¥¬„™â EB1089 ´÷Ëß‡ªìπÕπÿæ—π∏å
¢Õß«‘µ“¡‘π¥’„πºŸâªÉ«¬¡–‡√Áß‡´≈≈åµ—∫ 33 √“¬∑’Ë “¡“√∂
ª√–‡¡‘πº≈°“√√—°…“‰¥â  æ∫«à“·¡â®–‰¡à “¡“√∂√—°…“‚√§
„ÀâÀ“¬¢“¥‰¥â ·µàæ∫ºŸâªÉ«¬ 2 √“¬∑’Ë¡’°“√µÕ∫ πÕßµàÕ

°“√√—°…“·∫∫ ¡∫Ÿ√≥å (complete response) ·≈–Õ’° 12 √“¬
¡’ ¿“«–‚√§§ß∑’Ë (stable disease)  · ¥ß«à“«‘µ“¡‘π¥’¡’·π«‚πâ¡
∑’Ë¥’„π°“√π”¡“√—°…“¡–‡√Áß™π‘¥π’È

¡–‡√Áß∑àÕπÈ”¥’ (Cholangiocarcinoma)
√“¬ß“π∑“ß√–∫“¥«‘∑¬“¢Õß¡–‡√Áß· ¥ß«à“®—ßÀ«—¥

¢Õπ·°àπ·≈–Õÿ¥√∏“π’¢Õßª√–‡∑»‰∑¬¡’Õÿ∫—µ‘°“√≥å¢Õß¡–
‡√Áß∑àÕπÈ”¥’ Ÿß∑’Ë ÿ¥„πª√–‡∑»·≈–„π‚≈°28, 29 ¡–‡√Áß∑àÕπÈ”¥’
‡ªìπ¡–‡√Áß∑’Ëæ—≤π“µ—«™â“·µà¡’°“√·æ√à°√–®“¬‡√Á« ·≈–‰¡à¡’
Õ“°“√· ¥ß®”‡æ“–„π√–¬–µâπ ®÷ß∑”„ÀâºŸâªÉ«¬ à«π„À≠à¡“√—∫
°“√√—°…“‡¡◊ËÕ¡–‡√Áß‰¥âæ—≤π“ Ÿà√–¬–∑â“¬·≈–¡’°“√·æ√à°√–®“¬
·≈â« ªí®®ÿ∫—π¬—ß‰¡à¡’¬“‡§¡’∫”∫—¥¡“µ√∞“π„π°“√√—°…“
°“√∑¥ Õ∫„™â«‘µ“¡‘π¥’°—∫‡´≈≈å‡æ“–‡≈’È¬ß¡–‡√Áß∑àÕπÈ”¥’∑“ß
ÀâÕßªØ‘∫—µ‘°“√ æ∫«à“«‘µ“¡‘π¥’ “¡“√∂≈¥°“√‡®√‘≠‡µ‘∫‚µ
¢Õß‡´≈≈å¡–‡√Áß‰¥â14  ·≈–‡¡◊ËÕ∑¥ Õ∫„ÀâÕπÿæ—π∏å¢Õß«‘µ“¡‘π¥’
¢π“¥ Ÿß„πÀπŸ∑’Ë‰¥â√—∫°“√ª≈Ÿ°∂à“¬‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’  æ∫«à“
 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß‰¥â ¢π“¥¢Õß°âÕπ
¡–‡√Áß‡≈Á°°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠30 °“√»÷°…“
¥—ß°≈à“«· ¥ß∂÷ß·π«‚πâ¡·≈–§«“¡‡ªìπ‰ª‰¥â∑’Ë«‘µ“¡‘π¥’
®–™à«¬§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß¡–‡√Áß™π‘¥π’È‰¥â  ªí®®ÿ∫—π
¬—ß‰¡à¡’°“√»÷°…“∑“ß§≈‘π‘°∑’Ë∑¥ Õ∫„™â«‘µ“¡‘π¥’√à«¡°—∫
¬“‡§¡’∫”∫—¥„πºŸâªÉ«¬¡–‡√Áß∑àÕπÈ”¥’

ªí≠À“ ”§—≠®“°°“√„™â«‘µ“¡‘π¥’ª√‘¡“≥ Ÿß‡æ◊ËÕ√—°…“
¡–‡√Áß„πºŸâªÉ«¬ §◊Õ¿“«–√–¥—∫·§≈‡´’¬¡„π‡≈◊Õ¥ Ÿß ´÷Ëß‡ªìπ
Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë‡ªìπÕ—πµ√“¬µàÕºŸâªÉ«¬  ¥â«¬‡Àµÿ¥—ß°≈à“«
®÷ß¡’°“√æ—≤π“Õπÿæ—π∏å¢Õß«‘µ“¡‘π¥’°≈ÿà¡„À¡à¢÷Èπ¡“„™â∑¥·∑π
‡æ◊ËÕ≈¥°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å¥—ß°≈à“« Õ¬à“ß‰√°Áµ“¡
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¬“‡§¡’∫”∫—¥·≈â«Õ“°“√‰¡àæ÷ßª√– ß§å
∑’Ë‡°‘¥®“°«‘µ“¡‘π¥’°Á¬—ß¡’§«“¡√ÿπ·√ßπâÕ¬°«à“¬“‡§¡’∫”∫—¥
¡“°21

 √ÿª

π—°«‘∑¬“»“ µ√å‡√‘Ë¡„Àâ§«“¡ π„®»÷°…“ƒ∑∏‘Ï¢Õß«‘µ“¡‘π¥’
∑’Ë —¡æ—π∏å°—∫‚√§¡–‡√Áß π—∫µ—Èß·µà¡’√“¬ß“π°“√»÷°…“∑“ß
√–∫“¥«‘∑¬“∑’Ë™’È«à“Õ—µ√“°“√‡°‘¥‚√§¡–‡√Áß¡’§«“¡ —¡æ—π∏å°—∫
°“√‰¥â√—∫· ßÕ“∑‘µ¬å ®“°π—Èπ®÷ßæ∫«à“«‘µ“¡‘π¥’πÕ°®“°®–
∑”Àπâ“∑’Ë„π°“√√—°…“ ¡¥ÿ≈¢Õß·§≈‡´’¬¡ ·≈– √â“ß§«“¡
·¢Áß·√ß„Àâ°—∫°√–¥Ÿ°·≈–øíπ·≈â«¬—ß¡’ƒ∑∏‘Ïµâ“π¡–‡√Áß¥â«¬  ‚¥¬
«‘µ“¡‘π¥’ÕÕ°ƒ∑∏‘Ïµâ“π¡–‡√Áßºà“π 4 °≈‰°À≈—° ‰¥â·°à §«∫§ÿ¡
°“√‡æ‘Ë¡®”π«π‡´≈≈å  °√–µÿâπ°√–∫«π°“√µ“¬¢Õß‡´≈≈å·∫∫
apoptosis ¬—∫¬—Èß°“√·æ√à°√–®“¬¢Õß¡–‡√Áß ·≈–¢—¥¢«“ß
°“√ √â“ß‡ âπ‡≈◊Õ¥„À¡à ́ ÷Ëßº≈®“°°“√»÷°…“„π‡´≈≈å‡æ“–‡≈’È¬ß
·≈– —µ«å∑¥≈Õßµà“ß™’È„Àâ‡ÀÁπ∂÷ß§«“¡À«—ß„À¡à„π°“√π”«‘µ“¡‘π¥’
¡“„™â√—°…“‚√§¡–‡√Áß ‚¥¬„™â·∫∫¬“‡¥’Ë¬«  §«∫§Ÿà°—∫¬“‡§¡’∫”∫—¥
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À√◊ÕÕ“®„Àâ‡ √‘¡À≈—ß°“√ºà“µ—¥  ‡ªìπº≈„Àâ‡°‘¥°“√»÷°…“∑“ß
§≈‘π‘°‡æ◊ËÕæ‘ Ÿ®πåƒ∑∏‘Ï¢Õß«‘µ“¡‘π¥’µàÕ‚√§¡–‡√Áß™π‘¥µà“ßÊ
‡™àπ ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°  ¡–‡√Áß‡µâ“π¡  ¡–‡√Áßµ—∫ÕàÕπ  ¡–‡√Áß
‡´≈≈åµ—∫ ‡ªìπµâπ ·µàªí≠À“Àπ÷Ëß∑’Ëæ∫¡“°®“°°“√„™â«‘µ“¡‘π¥’
‡æ◊ËÕ√—°…“‚√§¡–‡√Áß §◊Õ √–¥—∫·§≈‡´’¬¡„π‡≈◊Õ¥ Ÿß®πÕ“®
‡°‘¥Õ—πµ√“¬µàÕºŸâªÉ«¬ ®÷ß¡’°“√æ—≤π“Õπÿæ—π∏å¢Õß«‘µ“¡‘π¥’
¢÷Èπ¡“„™â∑¥·∑π‡æ◊ËÕ≈¥Õ“°“√‰¡àæ÷ßª√– ß§å¥—ß°≈à“«  ·¡â«à“
º≈°“√»÷°…“∑“ß§≈‘π‘° à«π„À≠à∫àß™’È«à“°“√„™â«‘µ“¡‘π„π
√Ÿª·∫∫µà“ßÊ ®–‰¡à “¡“√∂√—°…“ºŸâªÉ«¬„ÀâÀ“¬¢“¥‰¥â°Áµ“¡
·µà«‘µ“¡‘π¥’ “¡“√∂≈¥¢π“¥°âÕπ¡–‡√Áß ∑”„ÀâÕ“°“√¢Õß
‚√§§ß∑’Ë À√◊Õ°âÕπ¡–‡√Áß¡’°“√‡æ‘Ë¡¢π“¥™â“≈ß®“°ª°µ‘  ´÷Ëß
º≈°“√»÷°…“∑’Ë‰¥â· ¥ß„Àâ‡ÀÁπ∂÷ß·π«‚πâ¡∑’Ë¥’„π°“√æ—≤π“
«‘µ“¡‘π¥’‡æ◊ËÕ„™âªÑÕß°—πÀ√◊Õ√—°…“¡–‡√Áß√à«¡°—∫¬“‡§¡’∫”∫—¥
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