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«—µ∂ÿª√– ß§å  ‡æ◊ËÕ»÷°…“º≈¢Õß “√ °—¥ à«π«ÿâπ·≈– à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â∑’Ë¡’µàÕ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å √â“ß

°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ·√∑·≈–‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1

«— ¥ÿ·≈–«‘∏’°“√  ‡´≈≈å®–∂Ÿ°∑¥ Õ∫¥â«¬ “√ °—¥ à«π«ÿâπ·≈– à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ

„πÕ“À“√‡≈’È¬ß‡´≈≈å∑’Ëª√“»®“°´’√—¡ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èπ«—¥º≈µàÕ°“√‡æ‘Ë¡®”π«π‡´≈≈å¥â«¬°“√ Õ∫«‘‡§√“–Àå

‡ÕÁ¡∑’∑’ ·≈–«‘‡§√“–Àåº≈‚¥¬„™â ∂‘µ‘«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬«

º≈°“√»÷°…“   “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 10, 20 ·≈– 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

¡’º≈°√–µÿâπ°“√‡æ‘Ë¡®”π«π‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ·√∑ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05)

„π¢≥–∑’Ë “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 1, 5, 10, 20 ·≈– 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡’º≈

°√–µÿâπ°“√‡æ‘Ë¡®”π«π‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05)  ·µà “√ °—¥ à«π¬“ß

¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 20, 40 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡’º≈≈¥®”π«π‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë

·¬°®“°‰¢°√–¥Ÿ°ÀπŸ·√∑ ·≈–‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05)

 √ÿª  º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“  “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë§«“¡‡¢â¡¢âπ 10-50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

·≈– 1-50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡’º≈Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ „π°“√°√–µÿâπ°“√‡æ‘Ë¡®”π«π‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë

·¬°®“°‰¢°√–¥Ÿ°ÀπŸ·√∑·≈–‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 µ“¡≈”¥—∫  ·µà “√ °—¥ à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â

∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 20-60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡’º≈≈¥®”π«π‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ·√∑·≈–

‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
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∫∑π”

     ‚√§ª√‘∑—πµåπ—∫‡ªìπªí≠À“À≈—°∑“ß∑—πµ ÿ¢¿“æ¢Õß

ª√–‡∑»‰∑¬1 ́ ÷Ëß°àÕ„Àâ‡°‘¥°“√∑”≈“¬ à«π¢Õß‡ÕÁπ¬÷¥ª√‘∑—πµå·≈–

°√–¥Ÿ°‡∫â“øíπ ∑”„Àâøíπ‚¬° ª«¥·≈–‰¡à “¡“√∂∫¥‡§’È¬«‰¥â

∂÷ß·¡â«à“‚√§ª√‘∑—πµå®– “¡“√∂∑”°“√√—°…“‡∫◊ÈÕßµâπ‚¥¬°“√

°”®—¥À‘πªŸπ °“√‡°≈“√“°øíπ√à«¡°—∫°“√¥Ÿ·≈ ÿ¢¿“æ™àÕßª“°

‚¥¬À«—ß«à“‡¡◊ËÕ°”®—¥ ‘Ëß√∫°«π‡À≈à“π’ÈÀ¡¥‰ª ®–¡’°“√ßÕ°„À¡à

(regeneration) ¢Õß‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ° ‡ÕÁπ¬÷¥ª√‘∑—πµå·≈–°√–¥Ÿ°

‡∫â“øíπ ·µà®“°°“√»÷°…“∑“ß§≈‘π‘°æ∫«à“ ∫“ß°√≥’°“√ßÕ°

„À¡à¢Õß à«π‡ÕÁπ¬÷¥ª√‘∑—πµå·≈–‚¥¬‡©æ“–°√–¥Ÿ°‡∫â“øíπÕ“®

®–‡°‘¥¢÷Èπ·∫∫‰¡à ¡∫Ÿ√≥å À√◊Õ‰¡à‡°‘¥¢÷Èπ‡≈¬2-3

«à“πÀ“ß®√–‡¢â‡ªìπ ¡ÿπ‰æ√æ◊Èπ∫â“π¢Õß‰∑¬ ‚¥¬§«“¡√Ÿâ

·∫∫¿Ÿ¡‘ªí≠≠“™“«∫â“π ‰¥âπ” à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â¡“„™â

„π°“√√—°…“·º≈∫πº‘«Àπ—ß∑’Ë‡°‘¥®“°πÈ”√âÕπ≈«°·≈– ‘«∫π

„∫Àπâ“ ªí®®ÿ∫—π à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â‰¥âπ”¡“„™â‡ªìπ à«π

ª√–°Õ∫¢Õß “√∑“∫πº‘«Àπ—ß‡æ◊ËÕ¥Ÿ·≈º‘«æ√√≥ §√’¡°—π·¥¥

·≈–‡ªìπ à«πª√–°Õ∫¢Õß‡§√◊ËÕß¥◊Ë¡ª√–‡¿∑πÈ”¥◊Ë¡ ¡ÿπ‰æ√

À√◊ÕÕ“À“√‡ √‘¡ ‰¥â¡’°“√√“¬ß“π∂÷ßº≈¢Õß “√ °—¥®“° à«π

«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â∑’Ë¡’º≈°√–µÿâπ°“√ √â“ß§Õ≈≈“‡®π™π‘¥∑’Ë I

(type I collagen) ́ ÷Ëß‡ªìπ‚ª√µ’π∑’Ë‡ªìπ à«πª√–°Õ∫∑’Ë ”§—≠¢Õß

°√–¥Ÿ°4-5 ®“°°“√»÷°…“‡∫◊ÈÕßµâπ¢Õß§≥–ºŸâ«‘®—¬æ∫«à“ “√ °—¥

®“° à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â “¡“√∂‡æ‘Ë¡®”π«π‡´≈≈å √â“ß

‡ âπ„¬ (fibroblast) ∑’Ë·¬°®“°‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ° ‡ÕÁπ¬÷¥ª√‘∑—πµå

·≈–‡π◊ÈÕ‡¬◊ËÕ‚æ√ßøíπ¢Õß¡πÿ…¬å Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘6-7

·µàÕ¬à“ß‰√°Á¥’ ¬—ß‰¡à¡’°“√»÷°…“º≈¢Õß “√ °—¥®“°«à“πÀ“ß®√–‡¢â

µàÕ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å √â“ß°√–¥Ÿ°¡“°àÕπ „π°“√»÷°…“

§√—Èßπ’È®–„™â‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°¢Õß°√–¥Ÿ°

µâπ¢“ÀπŸ·√∑ (rat femur) ·≈–‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-

E1 ¡“∑¥ Õ∫°—∫ “√ °—¥ à«π«ÿâπ·≈– à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â

·≈–µ√«®«—¥°“√‡æ‘Ë¡¢÷Èπ¢Õß®”π«π‡´≈≈å¥â«¬°“√ Õ∫«‘‡§√“–Àå

‡ÕÁ¡∑’∑’ (MTT assay) ‚¥¬§«“¡√Ÿâæ◊Èπ∞“π∑’Ë‰¥â®“°°“√«‘®—¬

®–°àÕ„Àâ‡°‘¥§«“¡√Ÿ â§«“¡‡¢â“„®„π§ÿ≥ ¡∫—µ‘¢Õß “√ °—¥

 à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â∑’Ë¡’µàÕ‡´≈≈å √â“ß°√–¥Ÿ° ·≈–Õ“®

π”‰ª Ÿà°“√æ—≤π“Õß§å§«“¡√Ÿâ„π “¢“∑“ß¥â“π°“√·æ∑¬å·≈–

∑—πµ·æ∑¬å∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ √â“ß‡ √‘¡°√–¥Ÿ°µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

°“√‡µ√’¬¡ “√ °—¥ à«π«ÿâπ·≈– à«π¬“ß¢Õß

«à“πÀ“ß®√–‡¢â (aloe vera gel and exudate)

°“√‡µ√’¬¡ “√ °—¥¢Õß«à“πÀ“ß®√–‡¢â ∑”µ“¡«‘∏’∑’ËºŸâ«‘®—¬

‡§¬√“¬ß“π¡“°àÕπÀπâ“π’È 6-7 °≈à“«‚¥¬¬àÕ§◊Õ „∫«à“πÀ“ß®√–‡¢â

æ—π∏ÿå Aloe barbadensis  ∑’Ë¡’§«“¡°«â“ß∫√‘‡«≥‚§π„∫ 6-10

‡´πµ‘‡¡µ√ ®–∂Ÿ°π”¡“≈â“ß„Àâ –Õ“¥¥â«¬πÈ”°≈—Ëπ ·≈–≈Õ°

 à«πº‘«∑’Ë‡ªìπ ’‡¢’¬«ÕÕ° ‡À≈◊Õ·µà à«π«ÿâπ„  ≈â“ß¥â«¬πÈ”°≈—Ëπ

‡æ◊ËÕ°”®—¥ à«π¬“ß∑’ËÕ“®ªπ‡ªóôÕπ°—∫ à«π«ÿâπ ®“°π—ÈπÀ—Ëπ à«π

«ÿâπ„ ‡ªìπ™‘Èπ‡≈Á°Ê ¢π“¥ª√–¡“≥ 2Ó2Ó2 ¡‘≈≈‘‡¡µ√ ·≈â«

∑”„Àâ≈–‡Õ’¬¥¥â«¬‡§√◊ËÕß∫¥≈–‡Õ’¬¥ (Wheaton, NJ, USA) ·≈–

°√Õßºà“πºâ“¢“«∫“ß  à«π°“√‡µ√’¬¡ “√ °—¥ à«π¬“ß¢Õß«à“π

À“ß®√–‡¢âπ—Èπ °√–∑”‚¥¬‡°Á∫ à«π¬“ß∑’Ë‰À≈ÕÕ°¡“®“° à«π

‡ª≈◊Õ°¥â“π„π¢Õß«à“πÀ“ß®√–‡¢âµ√ß∫√‘‡«≥√Õ¬µ—¥¢≥–µ—¥„∫

«à“πÀ“ß®√–‡¢â ·≈â«√Õª√–¡“≥ 1 ™—Ë«‚¡ß ®“°π—Èπ‡®◊Õ®“ß à«π

¬“ß®“°„∫«à“πÀ“ß®√–‡¢â¥â«¬πÈ”°≈—Ëπ„πÕ—µ√“ à«π 1: 50

 “√ °—¥∑’Ë‰¥â∑—Èß Õß™π‘¥ ®–∂Ÿ°·¬°°√Õß¥â«¬°√–¥“…

°√Õß‡∫Õ√å 1 ·≈–∑”„Àâª√“»®“°‡™◊ÈÕ¥â«¬°“√ºà“π°√–¥“…

‰π‚µ√‡´≈≈Ÿ‚≈  (nitrocellulose) ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.22

‰¡‚§√‡¡µ√ ·≈–‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -80 Õß»“‡´≈‡´’¬  §«“¡‡¢â¡

¢âπ ¢Õß‚ª√µ’π„π “√ °—¥ à«π«ÿâπ·≈– à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â

®–∂Ÿ°§”π«≥¥â«¬™ÿ¥«—¥ª√‘¡“≥‚ª√µ’π¢Õß∫√‘…—∑‰∫‚Õ·√∑

(Bio-Rad, CA, USA) ‡ª√’¬∫‡∑’¬∫°—∫°√“ø¡“µ√∞“π¢Õß

‚ª√µ’πÕ—≈∫Ÿ≈¡‘π (bovine serum albumin, fraction V) ∑’Ë

√–¥—∫§«“¡‡¢â¡¢âπµà“ßÊ ‚¥¬∑”µ“¡§”·π–π”„π‡Õ° “√¢Õß

∫√‘…—∑ºŸâº≈‘µ

°“√‡µ√’¬¡·≈–‡æ“–‡≈’È¬ß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°

‰¢°√–¥Ÿ°ÀπŸ·≈–‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1

‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ®–∂Ÿ°·¬°¥â«¬

«‘∏’∑’Ë¡’√“¬ß“π‰«â·≈â«8-9 °≈à“«‚¥¬¬àÕ§◊Õ à«π‰¢°√–¥Ÿ°∑’ËÕ¬Ÿà„π

 à«π‰¥Õ–‰ø ‘́  (diaphysis) ¢Õß°√–¥Ÿ°µâπ¢“¢ÕßÀπŸ·√∑‡æ»ºŸâ

æ—π∏ÿå Spague-Dawley Õ“¬ÿ 8  —ª¥“Àå ®–∂Ÿ°√«∫√«¡„πÕ“À“√

‡≈’È¬ß‡´≈≈å™π‘¥Õ—≈ø“‡ÕÁ¡Õ’‡ÕÁ¡ (alpha-modified Minimum

Essenstial Medium) ∑’ Ëª√–°Õ∫¥â«¬ ·Õ≈-°≈Ÿµ“¡’π

(L-glutamine) §«“¡‡¢â¡¢âπ 2 ¡‘≈≈‘‚¡≈“√å ‡æππ‘´‘≈‘π-®’

(penicillin-G) §«“¡‡¢â¡¢âπ 100 ¬Ÿπ‘µµàÕ¡‘≈≈‘≈‘µ√  ‡µ√ª-



« ∑—πµ ®ÿÃ“œ 2548;28:127-36 «‘®‘µ√“ «‘æ‘»¡“°Ÿ≈, æ ÿ∏“ ∏—≠≠–°‘®‰æ»“≈ 129

‚µ¡—¬´‘π´—≈‡øµ (streptomycin sulfate) §«“¡‡¢â¡¢âπ 100

‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√  ·Õ¡‚ø‡∑Õ√‘´‘π∫’ (amphotericin B)

§«“¡‡¢â¡¢âπ 20 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·≈– ‡Œæ“√‘π (hep-
arin) 100 ¬Ÿπ‘µµàÕ¡‘≈≈‘≈‘µ√

‰¢°√–¥Ÿ°®–∂Ÿ°∑”„Àâ‡®◊Õ®“ß‡∑à“µ—«¥â«¬‚´‡¥’¬¡§≈Õ‰√¥å
(sodium chloride) §«“¡‡¢â¡¢âπ√âÕ¬≈– 0.9 ‡´≈≈å √â“ß
°√–¥Ÿ°®–·¬°®“°‡´≈≈åÕ◊ ËπÊ „π‰¢°√–¥Ÿ°¥â«¬ “√≈–≈“¬
‰ø§Õ≈‰Œ‡ª§ (Ficoll-Hypaque) ∑’Ë¡’§«“¡Àπ“·πàπ‡∑à“°—∫
1.077 °√—¡µàÕ¡‘≈≈‘≈‘µ√ (Pharmacia Biotech, Sweden) ‚¥¬
π”‰ªªíòπ∑’Ë 2,080 √Õ∫µàÕπ“∑’ (1300 Ó g) ‡ªìπ‡«≈“ 20 π“∑’
®“°π—Èπ‡´≈≈å®–∂Ÿ°√«∫√«∫ ·≈–≈â“ß¥â«¬Õ“À“√‡≈’È¬ß‡´≈≈å Õß§√—Èß
·≈–„ àÕ“À“√‡≈’È¬ß‡´≈≈å¥—ß∑’Ë‰¥â°≈à“«¡“·≈â«¢â“ßµâπ π—∫®”π«π
‡´≈≈å·≈–À«à“π≈ß„π®“π‡æ“–‡≈’È¬ß∑’Ë§«“¡‡¢â¡¢âπ 30,000
‡´≈≈åµàÕµ“√“ß‡´πµ‘‡¡µ√ ‡ª≈’Ë¬πÕ“À“√‡≈’È¬ß‡´≈≈å„π«—πµàÕ¡“
‡æ◊ËÕ≈â“ß‡Õ“‡´≈≈å∑’Ë‰¡à¬÷¥‡°“–°—∫®“π‡æ“–‡≈’È¬ßÕÕ° ®“°π—Èπ
‡ª≈’Ë¬πÕ“À“√‡≈’È¬ß‡´≈≈å —ª¥“Àå≈– Õß§√—Èß ‡´≈≈å∑’Ë‰¥â®–∂Ÿ°π—∫
‡ªìπ√ÿàπ∑’Ë 1 „π°“√∑¥≈Õßπ’È„™â‡´≈≈å√ÿàπ∑’Ë 2-5

‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 ‰¥â√—∫§«“¡Õπÿ‡§√“–Àå
®“° Õ. ∑æ. ¥√. ¥”√ß§å  ¥”√ß§å»√’  ¿“§«‘™“°“¬«‘¿“§»“ µ√å
§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‚¥¬‡≈’È¬ß
‡´≈≈å„πÕ“À“√‡≈’È¬ß‡´≈≈å‡À¡◊Õπ°—∫‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°
®“°‰¢°√–¥Ÿ°¢ÕßÀπŸ·√∑¥—ß∑’Ë‰¥â°≈à“«¡“·≈â«¢â“ßµâπ

°“√«‘‡§√“–Àå°“√‡æ‘Ë¡®”π«π‡´≈≈å·≈–§«“¡‡ªìπæ‘…

¢Õß “√¥â«¬°“√ Õ∫«‘‡§√“–Àå‡ÕÁ¡∑’∑’

«‘∏’°“√«‘‡§√“–Àåπ’È ¥—¥·ª≈ß¡“®“°«‘∏’¢Õß Finley ·≈–
§≥–10 °≈à“«‚¥¬¬àÕ§◊Õ ‡´≈≈å®–∂Ÿ°À«à“π≈ß„π®“π‡æ“–‡≈’È¬ß·∫∫
24 À≈ÿ¡ (Nunc, Denmark) ∑’Ë§«“¡Àπ“·πàπ 100,000 ‡´≈≈å
µàÕ¡‘≈≈‘≈‘µ√ ‡ªìπ‡«≈“ 16 ™—Ë«‚¡ß ®“°π—Èπ‡ª≈’Ë¬πÕ“À“√‡≈’È¬ß‡´≈≈å
‡ªìπ™π‘¥∑’Ëª√“»®“°´’√—¡ 2 §√—Èß §√—Èß≈– 3 ™—Ëß‚¡ß ‡æ◊ËÕ≈â“ß
´’√—¡ÕÕ° ·≈–‡ª≈’Ë¬π‡ªìπÕ“À“√‡≈’È¬ß‡´≈≈å∑’Ë‰¡à¡’´’√—¡∑’Ë¡’ “√
 °—¥¢Õß«à“πÀ“ß®√–‡¢â≈ß„πÕ“À“√‡≈’È¬ß‡´≈≈å‡æ◊ËÕ„Àâ‰¥â§«“¡
‡¢â¡¢âπ∑’Ë°”Àπ¥ ·≈â«‡≈’È¬ß‡´≈≈åµàÕ‰ªÕ’° 24 ™—Ë«‚¡ß ®“°π—Èπ
∑”°“√«—¥Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å¥â«¬°“√ Õ∫«‘‡§√“–Àå
‡ÕÁ¡∑’∑’

     ‡¡ ◊ ËÕ§√∫°”Àπ¥ ‡ª≈ ’ Ë¬πÕ“À“√‡≈ ’ È¬ß‡´≈≈ å‡ª ìπ
Õ—≈ø“‡ÕÁ¡Õ’‡ÕÁ¡™π‘¥∑’Ëª√“»®“°øïπÕ≈‡√¥ α-MEM without
phenol red) ∑’Ë¡’ “√≈–≈“¬‡ÕÁ¡∑’∑’ (MTT) §«“¡‡¢â¡¢âπ

0.5 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ·≈–π”‡¢â“µŸâÕ∫‡æ“–‡≈’È¬ß‡ªìπ‡«≈“
4 ™—Ë«‚¡ß ®“°π—Èπ¥Ÿ¥Õ“À“√‡≈’È¬ß‡´≈≈åÕÕ°·≈–„ à “√≈–≈“¬
‰¥‡¡Á∑∑‘≈´—≈øÕ°‰´¥å (dimethylsulfoxide) º ¡„Àâ‡¢â“°—π
·≈â«π”‰ªÕà“π§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß ‡ª§‚µ√‚ø‚µ¡‘‡µÕ√å
(spectrophotometer) ∑’Ë§«“¡¬“«§≈◊Ëπ· ß 570 π“‚π‡¡µ√
·≈–π”º≈∑’Ë‰¥â‰ª‡ª√’¬∫‡∑’¬∫°—∫°√“ø¡“µ√∞“π∑’Ë √â“ß¢÷Èπ
®“°°“√«—¥§«“¡ “¡“√∂„π°“√‡ª≈’Ë¬π “√‡ÕÁ¡∑’∑’‡ªìπº≈÷°
øÕ√å¡“·´π (formazan) ¢Õß‡´≈≈å∑’Ë∑√“∫®”π«π ‡æ◊ËÕ§”π«≥
À“®”π«π‡´≈≈å ‚¥¬§à“‡©≈’Ë¬¢Õß®”π«π‡´≈≈å„π°≈ÿà¡§«∫§ÿ¡
®–§‘¥‡ªìπ√âÕ¬≈– 100

„π°“√∑¥≈Õß§√—Èßπ’È „™â‡´≈≈å®”π«π 4 À≈ÿ¡ „π·µà≈–
§«“¡‡¢â¡¢âπ¢Õß “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â ·≈– “√
 °—¥ à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â ·≈–∑”°“√∑¥≈Õß´È”Õ¬à“ß
πâÕ¬ “¡§√—Èß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈∑’Ë‰¥â®–∂Ÿ°«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬„™â‚ª√·°√¡ SPSS
(Statistical Package for the Social Sciences) À“§à“‡©≈’Ë¬
(mean) ·≈–§«“¡‡∫’Ë¬ß‡∫π¡“µ√∞“π (standard deviation) ·≈–
‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß®”π«π‡´≈≈å„π°≈ÿà¡∑’Ë∑¥ Õ∫
¥â«¬ “√ °—¥®“°«à“πÀ“ß®√–‡¢â°—∫°≈ÿà¡§«∫§ÿ¡ ‚¥¬„™â ∂‘µ‘
«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« (One-way Analysis of
Variance) ™π‘¥·∫∫∑¥ Õ∫¢Õß¥—ß·§π (Duncanû Multiple
Range Test) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ∑—Èßπ’È„π°“√ Õ∫
«‘‡§√“–Àå‡ÕÁ¡∑’∑’®–°”Àπ¥„Àâ§à“‡©≈’Ë¬¢Õßª√‘¡“≥‡´≈≈å„π°≈ÿà¡
§«∫§ÿ¡‡ªìπ√âÕ¬≈– 100

º≈°“√»÷°…“

‡´≈≈å∑’ Ë·¬°‰¥â®“°‰¢°√–¥Ÿ°¢ÕßÀπŸ¡’≈—°…≥–‡ªìπ

‡´≈≈å √â“ß°√–¥Ÿ°

     ‡´≈≈å∑’Ë·¬°®“°‰¢°√–¥Ÿ°¢ÕßÀπŸ ‡¡◊ËÕ‡≈’È¬ß¥â«¬Õ“À“√‡≈’È¬ß
‡´≈≈å∑’Ëª√–°Õ∫¥â«¬´’√—¡√âÕ¬≈– 10, °√¥·Õ §Õ√å∫‘§ §«“¡
‡¢â¡¢âπ 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‡∫µâ“-°≈’‡´Õ‚√øÕ ‡øµ
(β-glycerophosphate) §«“¡‡¢â¡¢âπ 1 ‰¡‚§√‚¡≈“√å ·≈–
‡¥°´“‡¡∑“‚´π (dexamethasone) §«“¡‡¢â¡¢âπ 0.1 ‰¡‚§√-
‚¡≈“√å æ∫°“√√«¡µ—«°—π‡ªìπ°≈ÿà¡¢Õß‡´≈≈å √â“ß°√–¥Ÿ° (nodule
formation) µ—Èß·µà«—π∑’Ë 7 ·≈–‡√‘Ë¡æ∫°“√µ°µ–°Õπ “√Õπ‘π∑√’¬å
(mineralization) ‡¡◊ËÕ‡≈’È¬ß‡´≈≈å‡ªìπ‡«≈“ 14 «—π ·≈–‡ÀÁπ
‰¥â™—¥‡®π¡“°¢÷Èπ‡¡◊ËÕ‡≈’È¬ß‡´≈≈å‡ªìπ‡«≈“ 21 «—π  (√Ÿª∑’Ë 1)
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√Ÿª∑’Ë 1 ‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡´≈≈å™π‘¥Õ—≈ø“‡ÕÁ¡Õ’‡ÕÁ¡ ∑’Ë¡’́ ’√—¡§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 °√¥·Õ §Õ√å∫‘°

§«“¡‡¢â¡¢âπ 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘‡¡µ√ ‡∫µâ“-°≈’‡´Õ‚√øÕ ‡øµ §«“¡‡¢â¡¢âπ 1 ‰¡‚§√‚¡≈“√å ·≈–‡¥°´“‡¡∑“‚´π §«“¡‡¢â¡¢âπ 0.1 ‰¡‚§√-

‚¡≈“√å ‡´≈≈å∂Ÿ°µ√÷ß·≈–¬âÕ¡¥â«¬ ’Õ–≈‘´“√‘π‡√¥

a: °“√√«¡µ—«‡ªìπ°≈ÿà¡¢Õß‡´≈≈å √â“ß°√–¥Ÿ° ‡¡◊ËÕ‡≈’È¬ß‡´≈≈å‡ªìπ‡«≈“ 7 «—π

b: °“√°√¥µ–°Õπ “√Õπ‘π∑√’¬å¢Õß‡´≈≈å √â“ß°√–¥Ÿ° ‡¡◊ËÕ‡≈’È¬ß‡´≈≈å‡ªìπ‡«≈“ 14 «—π

Fig. 1 Primary bone marrow stromal cells were treated with 10% serum α-MEM supplemented with 50  µg/ml ascrobic acid,

1 mM β-glycerophosphate and 0.1 mM dexamethasone. Cells were fixed and stained with Alizarine Red S solution.

a: The nodule formation of primary bone norrow stromal cell at day 7

b: The matrix calcification of primary bone narrow stromal cell at day 14

 “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â°√–µÿâπ°“√‡æ‘Ë¡

®”π«π¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ

·≈–‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1

‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ ‡¡◊ËÕ∑¥ Õ∫

¥â«¬ “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

¢Õß‚ª√µ’π‡∑à“°—∫ 10, 20 ·≈– 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

æ∫«à“¡’°“√‡æ‘Ë¡®”π«π‡´≈≈åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05)

‚¥¬‡æ‘Ë¡¢÷Èπ‡ªìπ√âÕ¬≈– 111.73±6.13, 115.54±5.9 ·≈– 121.75

±9.39 µ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡´÷Ëß°”Àπ¥„Àâ¡’

§à“‡©≈’Ë¬®”π«π‡´≈≈å‡ªìπ√âÕ¬≈– 100 (√Ÿª∑’Ë 2)

‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 ‡¡◊ËÕ∑¥ Õ∫¥â«¬

 “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

‚ª√µ’π‡∑à“°—∫ 1, 5, 10, 20 ·≈– 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

æ∫«à“¡’°“√‡æ‘Ë¡®”π«π‡´≈≈åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05)

‚¥¬‡æ‘Ë¡¢÷Èπ‡ªìπ√âÕ¬≈– 106.43±4.97, 106.71±2.47, 104.61±3.3,

108.28±3.04 ·≈– 104.91±4.43 µ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡ ÷́Ëß°”Àπ¥„Àâ¡’§à“‡©≈’Ë¬®”π«π‡´≈≈å‡ªìπ√âÕ¬≈– 100

(√Ÿª∑’Ë 2)

a: Nodule formation b: Calcification
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√Ÿª∑’Ë 2 · ¥ßº≈¢Õß à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â∑’Ë¡’µàÕ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ·√∑ (BMSC) ·≈–‡´≈≈å‰≈πå

 √â“ß°√–¥Ÿ° MC3T3-E1 ¥â«¬°“√ Õ∫«‘‡§√“–Àå‡ÕÁ¡∑’∑’ ‡´≈≈å∂Ÿ°∑¥ Õ∫¥â«¬ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 1, 5, 10, 20 ·≈–

50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ¢âÕ¡Ÿ≈· ¥ßÕ¬Ÿà„π√Ÿª §à“‡©≈’Ë¬±§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (* · ¥ß§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

®“°°≈ÿà¡§«∫§ÿ¡ p < .05, ®”π«π∑’Ë»÷°…“ = 12)

Fig. 2 Shows the effect of aloe vera gel extract on the proliferation of promary bone marrow stromal cells (BMSC) and

MC3T3-E1 osteoblast cell line via the MTT assay. Cells were treated with the aloe vera gel extract at concentrations 1, 5,10,

20 and 50 µg/ml for 24 hours. Data shown in the form of mean±S.D. (* demonstrates the significance from the control

group at p > .05, n=12)

 “√ °—¥ à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â¡’º≈¬—∫¬—Èß°“√‡æ‘Ë¡

®”π«π¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸŸ

·≈–‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1

‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ ‡¡◊ËÕ∑¥ Õ∫

¥â«¬ “√ °—¥ à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

¢Õß‚ª√µ’π‡∑à“°—∫ 20, 40 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

æ∫«à“¡’°“√≈¥≈ß¢Õß®”π«π‡´≈≈åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p < .05) ‚¥¬≈¥≈ß‡ªìπ√âÕ¬≈– 84.16±10.45, 84.83±11.67 ·≈–

81.48±16.11 µ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡´÷Ëß°”Àπ¥

„Àâ¡’§à“‡©≈’Ë¬®”π«π‡´≈≈å‡ªìπ√âÕ¬≈– 100 (√Ÿª∑’Ë 3)

‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 ‡¡◊ËÕ∑¥ Õ∫¥â«¬

 “√ °—¥ à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

‚ª√µ’π‡∑à“°—∫ 20, 40 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ æ∫«à“

¡’°“√≈¥≈ß¢Õß®”π«π‡´≈≈åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05)

‚¥¬≈¥≈ß‡ªìπ√âÕ¬≈– 85.43±8.61, 78.07±15.72, 77.03±14.56

µ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡´÷Ëß°”Àπ¥„Àâ¡’§à“‡©≈’Ë¬

®”π«π‡´≈≈å‡ªìπ√âÕ¬≈– 100 (√Ÿª∑’Ë 3)
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«‘®“√≥å

„π°“√»÷°…“§√—Èßπ’È §≥–ºŸâ«‘®—¬‰¥â»÷°…“º≈¢Õß “√ °—¥

 à«π«ÿâπ·≈– à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â∑’Ë¡’µàÕ°“√‡æ‘Ë¡®”π«π

¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ·√∑·≈–‡´≈≈å

‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 ‚¥¬„™â°“√ Õ∫«‘‡§√“–Àå‡ÕÁ¡∑’∑’

‡æ◊ËÕ«—¥°“√‡æ‘Ë¡®”π«π‡´≈≈å

     ‡æ◊ ËÕ‡ªìπ°“√µ√«® Õ∫«à“‡´≈≈å∑’ Ë·¬°®“°‰¢°√–¥Ÿ°

ÀπŸ·√∑‡ªìπ‡´≈≈å √â“ß°√–¥Ÿ° §≥–ºŸâ«‘®—¬‰¥â∑”°“√»÷°…“

§«“¡ “¡“√∂¢Õß‡´≈≈å„π°“√√«¡°≈ÿ à¡·≈–°“√µ°µ–°Õπ

 “√Õπ‘π∑√’¬å √«¡∑—Èß°“√∑”√’‡«‘√å ∑√“π å§√‘ª™—π‚æ≈’‡¡Õ‡√ 

‡´π√’·Õ§™—π (reverse transcription polymerase chain

reaction) ‡æ◊ËÕµ√«®«—¥°“√· ¥ßÕÕ°¢Õß®’πµ—«√—∫¢Õßæ“√“-

‰∑√Õ¬¥åŒÕ√å‚¡π (PTH receptor) ·≈–ÕÕ ∑’‚Õ·§≈´‘π

(osteocalcin) ´÷Ëß‡ªìπ®’π∑’Ëæ∫„π‡´≈≈å √â“ß°√–¥Ÿ° ´÷Ëß„Àâº≈

 Õ¥§≈âÕß°—∫√“¬ß“π∑’Ë¡’¡“°àÕπ11-13

     ®“°°“√ Õ∫«‘‡§√“–Àå‡ÕÁ¡∑’∑’ æ∫«à“ “√ °—¥ à«π«ÿâπ¢Õß«à“π

À“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‚ª√µ’π 10, 20 ·≈– 50 ‰¡‚§√-

°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡’º≈°√–µÿâπ°“√‡æ‘Ë¡®”π«π‡´≈≈å √â“ß°√–¥Ÿ°

∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ ·≈–∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‚ª√µ’π 1, 5,

10, 20 ·≈– 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡’º≈°√–µÿâπ°“√‡æ‘Ë¡

®”π«π¢Õß‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (p < .05)  „π

¢≥–∑’Ë “√ °—¥ à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

¢Õß‚ª√µ’π 20, 40 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡’º≈¬—∫¬—Èß

°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°·≈–

‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

´÷Ëß Õ¥§≈âÕß°—∫º≈ß“π«‘®—¬¢Õß§≥–ºŸâ«‘®—¬∑’Ëæ∫«à“  “√ °—¥

 à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â¡’º≈°√–µÿâπ°“√‡æ‘Ë¡®”π«π‡´≈≈å¢Õß

‡´≈≈å √â“ß‡ âπ„¬∑’Ë·¬°®“°‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ° ‡ÕÁπ¬÷¥ª√‘∑—πµå ·≈–

‡π◊ÈÕ‡¬◊ËÕ‚æ√ßøíπ „π¢≥–∑’Ë “√ °—¥ à«π¬“ß¡’º≈¬—∫¬—Èß°“√‡æ‘Ë¡

®”π«π‡´≈≈å∑—Èß “¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ 6-7 ‡¡◊ËÕæ‘®“√≥“

√Ÿª∑’Ë 3 · ¥ßº≈¢Õß à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â∑’Ë¡’µàÕ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ·√∑ (BMSC) ·≈–‡´≈≈å
‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 ¥â«¬°“√ Õ∫«‘‡§√“–Àå‡ÕÁ¡∑’∑’ ‡´≈≈å∂Ÿ°∑¥ Õ∫¥â«¬ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 5, 10, 20,
40 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ¢âÕ¡Ÿ≈· ¥ßÕ¬Ÿà„π√Ÿª §à“‡©≈’Ë¬±§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (* · ¥ß§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬
 ”§—≠®“°°≈ÿà¡§«∫§ÿ¡ p < .05, ®”π«π∑’Ë»÷°…“ = 12)

Fig. 3 Shows the effect of aloe vera gel extract on the proliferation of promary bone marrow stromal cells (BMSC) and
MC3T3-E1 osteoblast cell line via the MTT assay. Cells were treated with the aloe vera gel exudate at 5,10, 20, 40 and
60 µg/ml for 24 hours. Data shown in the form of mean±S.D. (* demonstrates the significance from the control group at
p > .05, n=12)
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®“°§ÿ≥ ¡∫—µ‘¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ

´÷Ëß‡ªìπ‡´≈≈åª∞¡¿Ÿ¡‘ (primary cell) ·≈–¡’§ÿ≥ ¡∫—µ‘°“√√«¡

°≈ÿà¡ ·≈–µ°µ–°Õπ “√Õπ‘π∑√’¬å ·≈–‡´≈≈å MC3T3-E1 ‡ªìπ

‡´≈≈å‰≈πå √â“ß°√–¥Ÿ°∑’Ë¡’°“√· ¥ßÕÕ°¢Õß®’π·≈–§«“¡ “¡“√∂

„π°“√µ°µ–°Õπ “√Õπ‘π∑√’¬å‡À¡◊Õπ‡´≈≈å √â“ß°√–¥Ÿ° ∑”„Àâ

§≥–ºŸâ«‘®—¬‡™◊ËÕ«à“ “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â¡’º≈µàÕ°“√

‡æ‘Ë¡®”π«π‡´≈≈å √â“ß°√–¥Ÿ°

     ∂÷ß·¡â°“√»÷°…“§√—Èßπ’È §≥–ºŸâ«‘®—¬®–‰¡à “¡“√∂∫Õ°∂÷ß

°≈‰°∑’Ë·∑â®√‘ß¢Õß “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â„π°“√

‡æ‘Ë¡®”π«π‡´≈≈å ·µà‰¥â¡’°“√√“¬ß“πº≈¢Õß “√°≈ÿà¡‚æ≈’·´§-

§“‰≈πå ‡™àπ Õ– ’́µ‘≈‡≈∑ Õ– ’́·¡π·ππ (acetylated acemannan)

·¡π‚π -6-øÕ ‡øµ (mannose-6-phosphate) ·≈–‡≈§µ‘π-

‰≈§å‚¡‡≈°ÿ≈ (lectin-like molecule) ∑’Ë·¬°¡“®“° à«π«ÿâπ

¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë¡’µàÕ°“√°√–µÿâπ°“√‡æ‘Ë¡®”π«π‡´≈≈å14-16

Õ’°∑—Èß°“√«‘®—¬§√—Èßπ’È¡’¢âÕ®”°—¥À≈“¬ª√–°“√∑’ËµâÕßª√—∫ª√ÿß

·°â‰¢„π°“√»÷°…“§√—ÈßµàÕ‰ª §◊Õ ºŸâ«‘®—¬„™âª√‘¡“≥‚ª√µ’π‡ªìπ

µ—«·∑π¢Õß§«“¡‡¢â¡¢âπ¢Õß “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â

·∑π°“√„™â “√‚æ≈’·´§§“‰√¥å ´÷Ëß‡ªìπ “√∑’Ë¡’√“¬ß“π«à“‡ªìπ

 “√∑’Ë¡’º≈µàÕ°“√‡æ‘Ë¡®”π«π‡´≈≈å ·µàÕ¬à“ß‰√°Á¥’ ºŸâ«‘®—¬‡™◊ËÕ«à“

∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’πÀπ÷Ëß °Á®–¡’ª√‘¡“≥¢Õß‚æ≈’-

·´§§“‰√¥å®”π«πÀπ÷Ëß ‡¡◊ËÕª√‘¡“≥‚ª√µ’π‡æ‘Ë¡¢÷Èπ ª√‘¡“≥¢Õß

‚æ≈’·´§§“‰√¥å°Á§«√®–‡æ‘Ë¡¢÷Èπ„πÕ—µ√“ à«π∑’Ë Õ¥§≈âÕß°—π6-7

¢âÕ®”°—¥Õ’°ª√–°“√Àπ÷Ëß§◊Õ  “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â

∑’Ë„™â ‡ªìπ “√ °—¥‚¥¬√«¡∑’Ëª√–°Õ∫‰ª¥â«¬ “√À≈“¬™π‘¥17

´÷Ëß∑”„Àâ‰¡à “¡“√∂™’È™—¥∂÷ßº≈∑’Ë‰¥â®“°°“√∑¥≈Õß«à“‡°‘¥¢÷Èπ

®“° “√µ—«„¥ Õ¬à“ß‰√°Á¥’ °“√π” “√ °—¥∫√‘ ÿ∑∏‘Ï∑’Ë·¬°®“°

 à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â¡“∑¥ Õ∫ ‡ªìπ ‘Ëß∑’Ë®”‡ªìπµàÕ°“√

¬◊π¬—π·π«§«“¡§‘¥¥—ß°≈à“« ‡æ◊ËÕ‡ªìπ°“√π”«à“πÀ“ß®√–‡¢â¡“

æ—≤π“„™â„πß“π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ √â“ß°√–¥Ÿ°µàÕ‰ª

      “√ °—¥ à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

¢Õß‚ª√µ’π 20-60 ‰¡‚§√°√—¡µàÕ‰¡‚§√≈‘µ√ ¡’º≈µàÕ°“√≈¥

®”π«π¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°¢ÕßÀπŸ·√∑

·≈–‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (p < .05) ´÷Ëß Õ¥§≈âÕß

°—∫√“¬ß“π°àÕπÀπâ“π’È¢Õß§≥–ºŸâ«‘®—¬ ∑’Ëæ∫«à“ “√ °—¥ à«π¬“ß

¡’º≈¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π‡´≈≈å¢Õß‡´≈≈å √â“ß‡ âπ„¬∑’Ë‡æ“–‡≈’È¬ß

®“°‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ° ‡´≈≈å‡ÕÁπ¬÷¥ª√‘∑—πµå ·≈–‡´≈≈å √â“ß‡ âπ„¬

∑’ Ë‡æ“–‡≈’ È¬ß®“°‡π◊ ÈÕ‡¬◊ ËÕ‚æ√ßøíπ6-7 ·≈–®“°°“√∑∫∑«π

«√√≥°√√¡∑’Ë‡°’Ë¬«¢âÕß æ∫°“√√“¬ß“π “√Õ’‚¡¥‘π (emodin)

·≈–Õ–‚≈Õ’‚¡¥‘π (aloe-emodin) ´÷Ëß‡ªìπ “√°≈ÿà¡øïπÕ≈∑’Ë

 °—¥‰¥â®“° à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â ¡’º≈„π°“√¬—∫¬—Èß°“√

·∫àßµ—«¢Õß‡´≈≈å·≈–°√–µÿâπ„Àâ‡°‘¥Õ–æäÕæ‚∑ ‘́  (apoptosis) „π

‡´≈≈å¡–‡√Áß ‡™àπ ‡´≈≈å¡–‡√Áßπ‘«‚√∫≈“ ‚∑¡“ (neuroblastoma)

‡´≈≈å¡–‡√ÁßªÿÉ¡πÈ”‡À≈◊Õß (lymphoma) ·≈–‡´≈≈å‰≈πå‡π◊ÈÕßÕ°

µ—∫ (hepatoma cell lines) ‚¥¬°“√¬—∫¬—Èß«ß®√°“√·∫àßµ—«¢Õß

‡´≈≈å∑’Ë√–¬–®’-1 (G1 phase) °√–µÿâπ°“√‡æ‘Ë¡®”π«ππ‘«‡§≈’¬√å-

‚ª√µ’πæ’53 (p53) ·≈–‚ª√µ’πæ’21 (p21) ´÷Ëß‡ªìπ®’π¬—∫¬—Èß

°“√‡°‘¥¡–‡√Áß (tumor suppressor gene) ·≈–°√–µÿâπ°“√

 √â“ß‚ª√µ’π·∫°´å (Bax) ·≈–µ—«√—∫¢Õß‚ª√µ’πø“ /Õ–‚ª«—π

(Fas/APO 1 receptor) ´÷Ëß‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥Õ–æäÕæ-

‚∑´‘ 18-23

     ®“°°“√»÷°…“§√—Èßπ’È · ¥ß„Àâ‡ÀÁπ«à“ “√ °—¥ à«π«ÿâπ¢Õß

«à“πÀ“ß®√–‡¢â∑’Ë§«“¡‡¢â¡¢âπ 10 ·≈– 20 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

∑’Ë¡’º≈„π°“√°√–µÿâπ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë

·¬°®“°‰¢°√–¥Ÿ° ·≈–‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1

¥—ßπ—Èπ  “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â®÷ß‡ªìπ “√∑’Ëπà“ π„®

„π°“√‡√àß°“√ √â“ß°√–¥Ÿ° ‚¥¬ºà“π¢—ÈπµÕπ°“√‡æ‘Ë¡®”π«π‡´≈≈å

∑”„Àâ‡æ‘Ë¡®”π«π‡´≈≈å∑’Ë®–æ—≤π“‰ª‡ªìπ‡´≈≈å √â“ß°√–¥Ÿ°¡“°

¢÷Èπ·≈– àßº≈„Àâ‡°‘¥°“√ √â“ß°√–¥Ÿ°‡æ‘Ë¡¡“°¢÷Èπ °“√π” “√

 °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â¡“º ¡√à«¡°—∫ “√™π‘¥Õ◊Ëπ∑’Ë¡’

º≈„π°“√‡√àß°“√æ—≤π“·≈–‡ª≈’Ë¬π·ª≈ß‡ªìπ‡´≈≈å √â“ß°√–¥Ÿ°

µ≈Õ¥®π°“√µ°µ–°Õπ “√Õπ‘π∑√’¬å ‡™àπ‚ª√µ’π‚∫π¡Õ√å‚ø®’π‘°

(bone morphogenic proteins)24-26 Õ“®™à«¬‡√àß°√–∫«π

°“√ √â“ß°√–¥Ÿ°„Àâ‡√Á«¡“°¬‘Ëß¢÷Èπ ´÷Ëß®–‡ªìπ·π«§«“¡§‘¥∑’Ë

πà“ π„®„π°“√»÷°…“¢—ÈπµàÕ‰ª

 √ÿª

 “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

10, 20 ·≈– 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡’º≈°√–µÿâπ°“√‡æ‘Ë¡

®”π«π¢Õß‡´≈≈å √â“ß°√–¥Ÿ°∑’Ë·¬°®“°‰¢°√–¥Ÿ°ÀπŸ·√∑Õ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ „π¢≥–∑’Ë “√ °—¥ à«π«ÿâπ¢Õß«à“πÀ“ß®√–‡¢â

∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 1, 5, 10, 20 ·≈– 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

¡’º≈‡æ‘Ë¡®”π«π¢Õß‡´≈≈å‰≈πå √â“ß°√–¥Ÿ° MC3T3-E1 Õ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà “√ °—¥ à«π¬“ß¢Õß«à“πÀ“ß®√–‡¢â
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∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 20, 40 ·≈– 60 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

≈¥®”π«π‡´≈≈å∑—Èß ÕßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

                °‘µµ‘°√√¡ª√–°“»
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Abstract

Objective  To investigate the effect of aloe vera gel extract and exudate on the proliferation of
osteoblasts isolated from the rat bone marrow stromal cells and the osteoblastic cell line MC3T3-E1.
Materials and methods  Cells were treated with the aloe vera gel extract and exudate at different
concentrations in the serum-free media for 24 hours. After that the amount of cells were measured with
the MTT assay and analyzed with One-Way Analysis of Variance.
Results  The aloe vera gel extract, at concentrations of 10, 20 and 50 µg/ml, significantly enhanced
the proliferation of osteoblasts isolated from the rat bone marrow (p < .05). The aloe vera gel extract,
at concentrations of 1, 5, 10, 20 and 50 µg/ml, significantly induced the proliferation of osteoblastic
cell line MC3T3-E1 (p < .05). In contrast, the aloe vera exudate, at concentrations of 20, 40 and 60
µg/ml, significantly decreased the proliferation of osteoblasts isolated from the rat bone marrow and
the osteoblastic cell line MC3T3-E1 (p < .05).
Conclusion  The aloe vera gel extract, 10-50 and 1-50 µg/ml, significantly induced the proliferation
of the osteoblasts isolated from the rat bone marrow and the osteoblastic cell line MC3T3-E1, respec-
tively. In contrast, the aloe vera gel exudates, 20-60 µg/ml, significantly decreased the cell number of
both osteoblasts isolated from the rat bone marrow and the osteoblastic cell line MC3T3-E1.

(CU Dent J. 2005:28:127-36)
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