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π‘æπ∏åµâπ©∫—∫

∫∑§—¥¬àÕ

‡ÀÁ¥À≈‘π®◊Õ (Ganoderma lucidum (Fr.) Karst.) ‡ªìπ ¡ÿπ‰æ√®’π∑’Ë¡’°“√„™â„π°“√ √â“ß‡ √‘¡ ÿ¢¿“æ, ªÑÕß°—π·≈–

∫”∫—¥‚√§¡“‡ªìπ‡«≈“π“π ¡’ƒ∑∏‘Ï°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π·≈–µâ“π¡–‡√Áß. „πª√–‡∑»‰∑¬°Á¡’°“√„™âº≈‘µ¿—≥±å®“°‡ÀÁ¥À≈‘π

®◊Õ°—πÕ¬à“ß°«â“ß¢«“ß ‚¥¬ à«π„À≠à‡ªìπº≈‘µ¿—≥±å∑’Ëπ”¡“‡¢â“¡“®“°µà“ßª√–‡∑». °“√»÷°…“§√—Èßπ’È ‰¥â∑”°“√∑¥ Õ∫ƒ∑∏‘Ï

°“√°√–µÿâπ‡´≈≈å√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß “√ °—¥‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿåµà“ßÊ ∑—Èß∑’Ëπ”‡¢â“¡“®“°ª√–‡∑»®’πÀ√◊Õ∑’Ë¢¬“¬æ—π∏ÿå„π

ª√–‡∑» ‚¥¬‡∑§π‘§‚ø≈‰´‚µ‡¡∑√’. °“√«—¥°“√ª√“°Ø¢Õß‚¡‡≈°ÿ≈ CD69 ∫πº‘«‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«≈‘¡‚ø‰´µåæ∫«à“ “√

 °—¥πÈ”·≈– à«π∑’Ë≈–≈“¬πÈ”‰¥â∑’Ë§«“¡‡¢â¡¢âπ Ò ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√ ®“° ªÕ√å¢Õß‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿå G9 ∑’Ë‰¡à°–‡∑“–

´÷Ëß‡ªìπ “¬æ—π∏ÿå∑’Ë¡“®“°ª√–‡∑»®’π  “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√µÕ∫ πÕß¢Õß∑’≈‘¡‚ø‰´µå‰¥â¥’∑’Ë ÿ¥ „π¢≥–∑’Ë “¬æ—π∏ÿå G2

∑’Ë‡æ“–‡≈’È¬ß·≈–¢¬“¬æ—π∏ÿå„πª√–‡∑»‰∑¬π—Èπ  “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√µÕ∫ πÕß‰¥â‡æ’¬ßª√–¡“≥§√÷ËßÀπ÷Ëß¢Õß “¬æ—π∏ÿå

G9. ¢âÕ¡Ÿ≈®“°°“√»÷°…“§√—Èßπ’È‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ∑’Ë “¡“√∂π”‰ª„™âª√–°Õ∫°“√§—¥‡≈◊Õ°À√◊Õª√—∫ª√ÿß “¬æ—π∏ÿå ·≈–

æ—≤π“‡ÀÁ¥À≈‘π®◊Õ·≈– ªÕ√å‡ÀÁ¥À≈‘π®◊Õ‡æ◊ËÕπ”‰ª‰ª„™âª√–‚¬™πåµàÕ‰ª.

§” ”§—≠ : ‡ÀÁ¥À≈‘π®◊Õ,  ªÕ√å, ƒ∑∏‘Ï°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π, ∑’≈‘¡‚ø‰´µå, ‚¡‡≈°ÿ≈ CD69

ƒ∑∏‘Ï∑“ß¬“¢Õß‡ÀÁ¥À≈‘π®◊Õ

°…¡“   ÿ¢“¿‘√¡¬å*
πæ¡“»   ÿπ∑√‡®√‘≠ππ∑å**
‡¬Áπ®‘µ√  ‡µ™–¥”√ß ‘π***
‚°«‘∑  æ—≤π“ªí≠≠“ —µ¬å*

‡ÀÁ¥À≈‘π®◊Õ‡ªìπ√“¢π“¥„À≠à «ß»å Polyporaceae, √Ÿª

√à“ß§≈â“¬‰µ, À¡«°¥Õ° ’πÈ”µ“≈·¥ß, º‘«¡—π«“«§≈â“¬‡§≈◊Õ∫

¥â«¬·≈§‡°Õ√å, ¡’¢Õ∫ ’¢“«‡À≈◊Õß, º‘«„π¢ÕßÀ¡«°‡ÀÁ¥ ’¢“«

À√◊ÕπÈ”µ“≈ÕàÕπ;  ªÕ√å¡’≈—°…≥–‡ªìπ√Ÿª‰¢à ‡ªìπ√Ÿ‡≈Á°Õ¬Ÿà„µâ

À¡«°¥Õ°.  à«πª√–°Õ∫∑’Ë¡’°“√π”¡“„™âª√–‚¬™πåπ—Èπ ¡’µ—Èß

·µà¥Õ°‡ÀÁ¥, À¡«°‡ÀÁ¥ ·≈– ªÕ√å∑—Èß·∫∫°–‡∑“–‡ª≈◊Õ°·≈–

‰¡à°–‡∑“–‡ª≈◊Õ°. °“√π”¡“∫√‘‚¿§¡’À≈“¬√Ÿª·∫∫ ‡™àπ ºß

∫¥·Àâß∫√√®ÿ·§ª´Ÿ≈, Ω“π‡ªìπ™‘Èπµâ¡°—∫πÈ” À√◊Õ “√ °—¥

∫√√®ÿ·§ª Ÿ́≈.

¡’√“¬ß“π°“√»÷°…“¡“°¡“¬∑’Ë‡°’Ë¬«°—∫ƒ∑∏‘Ï¢Õß‡ÀÁ¥À≈‘π®◊Õ

∑—Èß°“√°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π ·≈–ƒ∑∏‘Ïµâ“π¡–‡√Áß ‚¥¬æ∫«à“

 “√ °—¥πÈ”®“°¥Õ°‡ÀÁ¥ °â“π·≈– ªÕ√å∑’Ë°–‡∑“–‡ª≈◊Õ°

¿Ÿ¡‘À≈—ß·≈–‡Àµÿº≈

‡ÀÁ¥À≈‘π®◊Õ (Ganoderma lucidum (Fr.) Karst.) À√◊Õ

‡ÀÁ¥À¡◊Ëπªï ‡ªìπ ¡ÿπ‰æ√®’π∑’Ë¡’°“√„™â„π°“√ √â“ß‡ √‘¡ ÿ¢¿“æ,

ªÑÕß°—π·≈–∫”∫—¥‚√§¡“‡ªìπ‡«≈“π“π ¡’∫—π∑÷° √√æ§ÿ≥„π

°“√‡ √‘¡ √â“ß¿Ÿ¡‘§ÿâ¡°—π µâ“π¡–‡√Áß·≈–√—°…“‚√§¡–‡√Áß ‚√§µ—∫

°√–‡æ“–Õ—°‡ ∫ ≈”‰ âÕ—°‡ ∫ ‡∫“À«“π ‚√§¿Ÿ¡‘·æâ √«¡∑—Èß≈¥

·√ß¥—π‡≈◊Õ¥, √–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ ·≈–§Õ‡≈ ‡µÕ√Õ≈.
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 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß‡π◊ÈÕ‡¬◊ËÕª√– “π, °â“π

·≈– ªÕ√å∑’Ë°–‡∑“–‡ª≈◊Õ°‡æ‘Ë¡°“√µÕ∫ πÕß·≈–À≈—Ëß‰´‚µ-

‰§πå™π‘¥Õ‘π‡∑Õ√åøï√Õπ-·°¡¡“ (IFN-γ), Õ‘π‡∑Õ√å≈‘«§‘π-Ù (IL-

4) ·≈– IL-6 ®“°‡´≈≈å≈‘¡‚ø‰´µå„π¡â“¡¢Õß S-180 sarcoma-

bearing mice ‰¥âÒ. ‡¡◊ËÕ∑¥ Õ∫°—∫‡´≈≈å¡–‡√Áß∑“ß‚≈À‘µ«‘∑¬“

æ∫«à“ “√ °—¥πÈ”®“°¥Õ°‡ÀÁ¥ “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß

‡´≈≈å¡–‡√Áß™π‘¥ HL-60, U937, K562, Blin-1 ·≈– RPMI8226

·≈–°“√»÷°…“„π‡´≈≈å HL-60 π—Èπ ¬—ßæ∫«à“∑”„Àâ‡°‘¥ cell cycle

phase arrest ∑’Ë√–¬– G2/M ·≈–‡°‘¥°“√µ“¬¢Õß‡´≈≈å·∫∫

apoptosis ¥â«¬Ú. πÕ°®“°ƒ∑∏‘Ï¬—∫¬—Èß¡–‡√Áß∑“ß‚≈À‘µ«‘∑¬“·≈â«

 “√ °—¥®“°‡ÀÁ¥À≈‘π®◊Õ¬—ß “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å

¡–‡√Áß‡π◊ÈÕµ—π™π‘¥µà“ß Ê ‰¥â ‡™àπ ‡´≈≈å¡–‡√Áß≈”‰ â HT-29Û,

‡´≈≈å¡–‡√Áß‡µâ“π¡ MCF-7, MDA-MB-231Ù, ‡´≈≈å¡–‡√ÁßªÕ¥

PGı.

 “√ ”§—≠∑’Ëæ∫„π‡ÀÁ¥À≈‘π®◊Õ¡’À≈“¬°≈ÿà¡ ‡™àπ ‚ª√µ’πˆ,

‰∑√‡∑Õ√åæ’π˜, æÕ≈’¬å·´Á°§“‰√¥å¯ ‚¥¬¡’√“¬ß“π«à“æÕ≈‘·´Á°-

§“‰√¥å¡’ƒ∑∏‘Ï∑—Èß„π°“√°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π·≈–µâ“π¡–‡√Áß.

ƒ∑∏‘Ï „π°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—ππ—Èπ “¡“√∂°√–µÿâπ‰¥â∑—È ß

¿Ÿ¡‘§ÿâ¡°—πæ÷Ëß‡´≈≈å ·≈–¿Ÿ¡‘§ÿâ¡°—πŒ‘«¡Õ√—≈ ‚¥¬¡’ƒ∑∏‘ÏµàÕ°“√

∑”ß“π¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥·¡‚§√‡ø®, π‘«‚∑√øî≈,

∑’≈‘¡‚ø‰´µå, ∫’≈‘¡‚ø‰´µå, ‡ÕÁπ‡§‡´≈≈å ·≈–‡¥π¥√‘µ‘°‡´≈≈å,

·≈–ƒ∑∏‘Ï°√–µÿâπ°“√À≈—Ëß»—¬‚∑‰§πå™π‘¥ IL-1β, tumor necro-

sis factor-α (TNF-α) ·≈– IL-6 ®“°·¡‚§√‡ø® ·≈– IFN-γ

®“°∑’≈‘¡‚ø‰´µå‰¥â˘.

„πªí®®ÿ∫—ππ’È ª√–‡∑»‰∑¬¡’°“√„™âº≈‘µ¿—≥±å‡ÀÁ¥À≈‘π

®◊Õ°—πÕ¬à“ß·æ√àÀ≈“¬ ‚¥¬ à«π„À≠à‡ªìπº≈‘µ¿—≥±å∑’Ëπ”¡“‡¢â“.

¥â«¬‡Àµÿπ’È  ∂“∫—π°“√·æ∑¬å‰∑¬-®’π ‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ,

°√¡æ—≤π“°“√·æ∑¬å·ºπ‰∑¬·≈–·æ∑¬å∑“ß‡≈◊Õ° °√–∑√«ß

 “∏“√≥ ÿ¢ ‰¥â√à«¡¡◊Õ°—∫‚§√ß°“√æ‘‡»… «π‡°…µ√‡¡◊Õßß“¬

„πÕß§å ¡‡¥Á®æ√–π“ß‡®â“œ æ√–∫√¡√“™‘π’π“∂ ∑”°“√¢¬“¬

æ—π∏ÿå·≈–‡æ“–‡≈’È¬ß‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿåµà“ß Ê ∑—Èß∑’Ëπ”¡“®“°

µà“ßª√–‡∑»·≈–„πª√–‡∑». §≥–ºŸâ«‘®—¬®÷ß‰¥â∑”°“√∑¥ Õ∫

‡∫◊ÈÕßµâπ∂÷ßƒ∑∏‘Ï„π°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π¢Õß‡ÀÁ¥À≈‘π®◊Õ·≈–

 ªÕ√å¢Õß‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿåµà“ß Ê ‡æ◊ËÕ‡ªìπ à«πÀπ÷Ëß¢Õß

°“√æ—≤π“°“√‡æ“–¢¬“¬æ—π∏ÿå·≈–°“√π”‰ª„™âª√–‚¬™πå¢Õß

‡ÀÁ¥À≈‘π®◊Õ·≈– ªÕ√å‡ÀÁ¥À≈‘π®◊Õ„πª√–‡∑»‰∑¬µàÕ‰ª.

√–‡∫’¬∫«‘∏’»÷°…“
µ—«Õ¬à“ß¥Õ°‡ÀÁ¥·≈– ªÕ√å‡ÀÁ¥À≈‘π®◊Õ

Ò. ‡ÀÁ¥À≈‘π®◊Õ∑’Ëª≈Ÿ°„πª√–‡∑»‰∑¬

- æ—π∏ÿå G2 (‚§√ß°“√æ‘‡»… «π‡°…µ√‡¡◊Õßß“¬„π

æ√–Õß§å ¡‡¥Á®æ√–π“ß‡®â“œæ√–∫√¡√“™‘π’π“∂ ®—ßÀ«—¥

‡™’¬ß„À¡à):  ªÕ√å∑’Ë‰¡à°–‡∑“–.

Ú. ‡ÀÁ¥∑’Ëª≈Ÿ°„πª√–‡∑»®’π

- æ—π∏ÿå G5 (Liaoning/Jilin):  ªÕ√å∑’Ë‰¡à°–‡∑“–

·≈– ªÕ√å∑’Ë°–‡∑“–.

- æ—π∏ÿå G9 (Chang Baishan/Jilin):  ªÕ√å∑’Ë‰¡à

°–‡∑“– ·≈– ªÕ√å∑’Ë°–‡∑“–.

Õ“ “ ¡—§√

§π ÿ¢¿“æ·¢Áß·√ß ı §π ∑’Ëºà“π°“√«‘‡§√“–ÀåÀ“

ª√–™“°√¬àÕ¬¢Õß≈‘¡‚ø‰´µå·≈â«æ∫«à“¡’§à“ª√°µ‘.

«‘∏’°“√»÷°…“

°“√‡µ√’¬¡ “√ °—¥·Õ≈°ÕŒÕ≈å

™—Ëßµ—«Õ¬à“ß‡ÀÁ¥À≈‘π®◊Õ·µà≈–™π‘¥Õ¬à“ß≈– Ú

¡‘≈≈‘°√—¡ ‡µ‘¡‡Õ∑“πÕ≈ ˘ı% ª√‘¡“µ√ Ò ¡‘≈≈‘≈‘µ√. π”

µ—«Õ¬à“ß‰ªºà“π§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß Òı π“∑’ ·≈â«°√Õß, π”

 “√ °—¥∑’Ë°√Õß‰¥â‰ª√–‡À¬·Àâß∫πÀ¡âÕÕ—ß‰ÕπÈ”.

°“√‡µ√’¬¡ “√ °—¥πÈ”

™—Ëßµ—«Õ¬à“ß‡ÀÁ¥À≈‘π®◊Õ G2 (unbroken spore), ·≈–

G5 (unbroken spore) Õ¬à“ß≈– Û °√—¡ „ à„π¢«¥√Ÿª™¡æŸà.

®“°π—Èπ‡µ‘¡πÈ”°≈—Ëπ ˆ ¡‘≈≈‘≈‘µ√ µ—«Õ¬à“ß G9-1 (unbroken

spore) ·≈– G9-1 (broken spore) ™—Ëß ˆ °√—¡ ‡µ‘¡πÈ” ÒÚ

¡‘≈≈‘≈‘µ√.  à«πµ—«Õ¬à“ß G5 (broken spore) ™—Ëß Ò °√—¡ ‡µ‘¡

πÈ” Ú ¡‘≈≈‘≈‘µ√. ®“°π—Èππ”µ—«Õ¬à“ß‰ªµâ¡®π‡¥◊Õ¥‡ªìπ‡«≈“ Û

π“∑’. √Õ®π°√–∑—Ëß‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈â«π”µ—«Õ¬à“ß‰ªªíòπ

‡À«’Ë¬ß¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß KUBOTA 6930 ∑’Ë§«“¡‡√Á«

˘, √Õ∫/π“∑’ Õÿ≥À¿Ÿ¡‘ Ú Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ Û

π“∑’ ®–‰¥â à«π„  ·≈– à«πµ–°Õπ. π” à«π„ ‰ª√–‡À¬·Àâß

‚¥¬„™â‡§√◊ËÕß Lyophilizer Christ LOC-1m ™—ËßπÈ”Àπ—° “√

 °—¥∑’Ë·Àâß ·≈–‡°Á∫„π¿“™π–ªî¥ π‘∑ ∑’ËÕÿ≥À¿Ÿ¡‘  Õß»“

‡´≈‡´’¬ .

°“√«‘‡§√“–Àåª√‘¡“≥§“√å‚∫‰Œ‡¥√µ

«‘‡§√“–ÀåÀ“ª√‘¡“≥§“√å‚∫‰Œ‡¥√µ„πµ—«Õ¬à“ß‡ÀÁ¥

À≈‘π®◊Õ ‚¥¬«‘∏’ Phenol-sulfuric acid assayÒ.
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°“√«‘‡§√“–Àåª√‘¡“≥°√¥¬Ÿ‚√π‘§

«‘‡§√“–ÀåÀ“ª√‘¡“≥°√¥¬Ÿ‚√π‘§„πµ—«Õ¬à“ß‡ÀÁ¥À≈‘π®◊Õ

‚¥¬«‘∏’ meta-hydroxydiphenyl methodÒÒ.

°“√«‘‡§√“–Àå™π‘¥πÈ”µ“≈‡™‘ß‡¥’Ë¬«‚¥¬«‘∏’∑”ªØ‘°‘√‘¬“∑“ß

‡§¡’·≈–«‘∏’ Thin layer chromatography

«‘‡§√“–Àå™π‘¥πÈ”µ“≈‡™‘ß‡¥’Ë¬«„πµ—«Õ¬à“ß‡ÀÁ¥À≈‘π®◊Õ

‚¥¬«‘∏’ acid hydrolysis/TLCÒÚ.

°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ∑¥ Õ∫

≈–≈“¬ “√ °—¥πÈ” ·≈– “√ °—¥·Õ≈°ÕŒÕ≈å „π

phosphate buffered saline (PBS).  à«π “√ °—¥∑’Ë‰¡à

≈–≈“¬πÈ” ≈–≈“¬„π DMSO Ú% „ππÈ”‡≈’È¬ß‡´≈≈å RPMI1640.

°“√µÕ∫ πÕß¢Õß≈‘¡‚ø‰´µåµàÕ “√ °—¥‡ÀÁ¥À≈‘π®◊Õ

‡®“–‡≈◊Õ¥®“°Õ“ “ ¡—§√„ à≈ß„πÀ≈Õ¥∑’Ë¡’ “√°—π

‡≈◊Õ¥·¢Áß‡Œæ“√‘π. ®“°π—Èπ„™âµ—«Õ¬à“ß‡≈◊Õ¥ª√‘¡“≥ ı

‰¡‚§√≈‘µ√ °√–µÿâπ¥â«¬ “√ °—¥µà“ßÊ ®“°‡ÀÁ¥À≈‘π®◊Õ∑’Ë

§«“¡‡¢â¡ Ò ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√ À√◊Õ°√–µÿâπ√à«¡°—∫ Sta-

phylococcal enterotoxin B (SEB) (Sigma, St.Louis, MO)

ª√‘¡“≥ ı ‰¡‚§√°√—¡ ‚¥¬¡’ SEB ‡ªìπµ—«§«∫§ÿ¡º≈∫«°

·≈–πÈ”‡≈’È¬ß‡´≈≈å RPMI1640 ‡ªìπµ—«§«∫§ÿ¡º≈≈∫. º ¡„Àâ

‡¢â“°—π·≈–π”‰ª‡æ“–‡≈’È¬ß„πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ Û˜ Õß»“‡´≈‡´’¬ 

·≈–¡’§“√å∫Õπ‰¥ÕÕ°‰´¥å ı% ‡ªìπ‡«≈“ Ù ™—Ë«‚¡ß.

¿“¬À≈—ß°“√‡æ“–‡≈’È¬ß π”µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë∂Ÿ°°√–µÿâπ

ı ‰¡‚§√≈‘µ√ ¡“¬âÕ¡¥â«¬‚¡‚π‚§≈π—≈·Õπµ‘∫Õ¥’¬åµ‘¥

©≈“°¥â«¬ “√‡√◊Õß· ß™π‘¥µà“ß Ê (Becton Dickinson, San

Jose, CA) Û ™π‘¥ §◊Õ CD3 (∑’≈‘¡‚ø‰´µå) ∑’Ëµ‘¥©≈“°¥â«¬

 “√‡√◊Õß· ß fluorescein isothiocyanate (FITC), CD69

(early avtivation marker) ∑’Ëµ‘¥©≈“°¥â«¬ “√‡√◊Õß· ß phy-

coerythrin (PE) ·≈– CD45 (‡¡Á¥‡≈◊Õ¥¢“«) ∑’Ëµ‘¥©≈“°

¥â«¬ “√‡√◊Õß· ß peridinin chlorophyll protein (PerCP)

‡ªìπ‡«≈“ Òı π“∑’, ·≈â«∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß·µ°¥â«¬ “√≈–≈“¬

lysing. ®“°π—Èπ®÷ßªíòπ≈â“ß¥â«¬ wash buffer (2% fetal calf

serum „π PBS) ‡µ‘¡æ“√“øÕ√å¡—≈¥’‰Œ¥å Ò% ≈ß„πµ–°Õπ‡´≈≈å.

®“°π—Èπ®÷ßπ”‰ª«‘‡§√“–Àåº≈¥â«¬‡§√◊ËÕß‚ø≈‰´‚µ¡‘‡µÕ√å

FACSort (Becton Dickinson) §à“√âÕ¬≈–¢Õß∑’≈‘¡‚ø‰´µå∑’Ë

¡’ CD69 ª√“°ØÕ¬Ÿà∫πº‘«À≈—ß®“°∂Ÿ°°√–µÿâπ «‘‡§√“–Àå‚¥¬

„™â‚ª√·°√¡ CellQuest (Becton Dickinson) ¥—ß· ¥ß„π

√Ÿª∑’Ë Ò.

°“√«‘‡§√“–Àåº≈°“√∑¥≈Õß

«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬√–À«à“ßÀ≈Õ¥

§«∫§ÿ¡·≈–À≈Õ¥∑’Ë∂Ÿ°°√–µÿâπ¥â«¬ “√ °—¥®“°‡ÀÁ¥À≈‘π®◊Õ

√Ÿª∑’Ë Ò °“√«‘‡§√“–Àå‡´≈≈å≈‘¡‚ø‰´µå¥â«¬‡§√◊ËÕß‚ø≈‰´‚µ¡‘‡µÕ√å ‡¡◊ËÕ¬âÕ¡¥â«¬‚¡‚π‚§≈π—≈·Õπµ‘∫Õ¥’¬åµàÕ CD3/CD69/CD45. ‡´≈≈å≈‘¡‚ø‰´µå

 “¡“√∂·¬°‰¥â‚¥¬¥Ÿ SSC/CD45 (R1) (´â“¬¡◊Õ) ·≈–§à“√âÕ¬≈–°“√· ¥ßÕÕ°¢Õß CD69 ∫π∑’≈‘¡‚ø‰´µå  “¡“√∂«‘‡§√“–Àå‰¥â

®“° quadrant ∫π¢«“ (¢«“¡◊Õ)
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‚¥¬„™â°“√∑¥ Õ∫∑’®—∫§Ÿà. ∂â“§à“æ’πâÕ¬°«à“À√◊Õ‡∑à“°—∫ .ı

∂◊Õ«à“¡’§«“¡·µ°µà“ß‚¥¬π—¬ ”§—≠∑“ß ∂‘µ‘.

º≈°“√»÷°…“

ª√‘¡“≥æÕ≈‘·´Á°§“‰√¥å·≈–°√¥¬Ÿ‚√π‘§ „π “√ °—¥‡ÀÁ¥

À≈‘π®◊Õ

°“√«‘‡§√“–Àåª√‘¡“≥æÕ≈’¬å·´Á°§“‰√¥å·≈–°√¥¬Ÿ‚√π‘§

„π “√ °—¥‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿåµà“ß Ê ‰¥âº≈¥—ßµ“√“ß∑’Ë Ò.

 ªÕ√å∑’Ë‰¡à°–‡∑“–®“°‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿå G2 ¡’ª√‘¡“≥

æÕ≈‘·´Á°§“‰√¥å¡“°∑’Ë ÿ¥§◊Õ√âÕ¬≈– Û.ˆÙ.  à«π ªÕ√å∑’Ë‰¡à

°–‡∑“–®“°‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿå G9-1 ¡’ª√‘¡“≥æÕ≈‘·´Á°§“-

‰√¥åπâÕ¬∑’Ë ÿ¥§◊Õ√âÕ¬≈– Ú.Ùı.  ”À√—∫°“√«‘‡§√“–Àåª√‘¡“≥

°√¥¬Ÿ‚√π‘§ æ∫«à“ ªÕ√å‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿå G5 ∑’Ë°–‡∑“–

‡ª≈◊Õ°¡’ª√‘¡“≥°√¥¬Ÿ‚√π‘§¡“°∑’Ë ÿ¥§◊Õ√âÕ¬≈– .Úˆ.  à«π

 ªÕ√å∑’Ë‰¡à°–‡∑“–®“° “¬æ—π∏ÿå G9-1 ¡’ª√‘¡“≥°√¥¬Ÿ‚√π‘§

‡æ’¬ß√âÕ¬≈– .Ù ‡∑à“π—Èπ.

°“√µÕ∫ πÕß¢Õß∑’≈‘¡‚ø‰´µåµàÕ “√ °—¥πÈ”,  “√ °—¥

·Õ≈°ÕŒÕ≈å·≈–  “√‰¡à≈–≈“¬πÈ”®“°‡ÀÁ¥À≈‘π®◊Õ

‡¡◊ËÕ°√–µÿâπ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«¥â«¬ “√ °—¥®“°‡ÀÁ¥

À≈‘π®◊Õ‡ªìπ‡«≈“ Ù ™—Ë«‚¡ß ·≈â«π”¡“«—¥ª√‘¡“≥‡´≈≈å∑’≈‘¡-

‚ø‰´µå∑’Ë¡’‚¡‡≈°ÿ≈¢Õß activation marker CD69 ª√“°Ø

Õ¬Ÿà∫πº‘« æ∫«à“‡¡◊ËÕ°√–µÿâπ¥â«¬ “√ °—¥πÈ”®“°‡ÀÁ¥À≈‘π®◊Õ∑’Ë

§«“¡‡¢â¡ Ò ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√  “√ °—¥∑ÿ°µ—«Õ¬à“ß

 “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√ µÕ∫ πÕß¢Õß∑’≈‘¡‚ø‰´µå‰¥âÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°—∫À≈Õ¥§«∫§ÿ¡

(Ú.Ò¯%) (√Ÿª∑’Ë Ú) ‚¥¬ ªÕ√å∑’Ë‰¡à°–‡∑“–®“° “¬æ—π∏ÿå G9-1

π—Èπ  “¡“√∂°√–µÿâπ‰¥â¡“°∑’Ë ÿ¥§◊Õ√âÕ¬≈– Úˆ., √Õß≈ß¡“

§◊Õ ªÕ√å “¬æ—π∏ÿå G9-1 ∑’Ë°–‡∑“–.  à«π ªÕ√å∑’Ë‰¡à°–‡∑“–

√Ÿª∑’Ë Ú §à“‡©≈’Ë¬§à“√âÕ¬≈–∑’≈‘¡‚ø‰´µå∑’Ë¡’‚¡‡≈°ÿ≈ CD69 ª√“°Ø∫πº‘« À≈—ß∂Ÿ°°√–µÿâπ¥â«¬ “√ °—¥πÈ”®“°‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿåµà“ßÊ ∑’Ë§«“¡

‡¢â¡¢âπ Ò ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√ „πÕ“ “ ¡—§√ ı √“¬

µ“√“ß∑’Ë Ò ª√‘¡“≥æÕ≈‘·´Á°§“‰√¥å·≈–°√¥¬Ÿ‚√π‘§ „π “√ °—¥‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿåµà“ß Ê

µ—«Õ¬à“ß æÕ≈‘·´Á°§“‰√¥å (%) °√¥°≈Ÿ§Ÿ‚√π‘§ (%)

G2 (unbroken spore) Û.ˆÙ .Ò¯

G5 (unbroken spore) Ú.ıı .Ò˜

G5 (broken spore) Ú.˘Ú .Úˆ

G9-1 (unbroken spore) Ú.Ùı .Ù

G9-1 (broken spore) Û.ı˜ .Ò¯



«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë ˆ ©∫—∫∑’Ë Û °—π¬“¬π-∏—π«“§¡ ÚııÒÛÚˆ

®“° “¬æ—π∏ÿå G5  “¡“√∂°√–µÿâπ‰¥âπâÕ¬∑’Ë ÿ¥§◊Õ√âÕ¬≈– ̂ .

‡∑à“π—Èπ ·≈–‡¡◊ËÕ°√–µÿâπ¥â«¬ “√ °—¥πÈ”®“°‡ÀÁ¥À≈‘π®◊Õ√à«¡°—∫

SEB ·≈â« æ∫«à“ “√ °—¥∑ÿ°µ—«Õ¬à“ß¡’ƒ∑∏‘Ï‡ √‘¡°“√µÕ∫

 πÕß¢Õß¢Õß SEB Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘.

 ”À√—∫ “√ °—¥·Õ≈°ÕŒÕ≈å¢Õß‡ÀÁ¥À≈‘π®◊Õ æ∫«à“

 “√ °—¥∑ÿ°µ—«Õ¬à“ß∑’Ë§«“¡‡¢â¡¢âπ Ò ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√

‰¡à “¡“√∂°√–µÿâπ°“√µÕ∫ πÕß¢Õß∑’≈‘¡‚ø‰´µå‰¥âÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ ¥—ß· ¥ß„π√Ÿª∑’Ë Ú ·≈–‡¡◊ËÕ°√–µÿâπ√à«¡°—∫ SEB

°Á‰¡à “¡“√∂‡ √‘¡ƒ∑∏‘Ï°“√µÕ∫ πÕß‰¥â.

 à«πµ—«Õ¬à“ß “√ °—¥®“°‡ÀÁ¥À≈‘π®◊Õ∑’Ë≈–≈“¬πÈ”‰¥âπ—Èπ

®“°°“√∑¥ Õ∫∑’Ë· ¥ß„π√Ÿª∑’Ë Û æ∫«à“  “√ °—¥∑ÿ°µ—«Õ¬à“ß

 “¡“√∂°√–µÿâπ°“√µÕ∫ πÕß¢Õß∑’≈‘¡‚ø‰´µå‰¥âÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ ¬°‡«âπ ªÕ√å∑’Ë‰¡à°–‡∑“–®“°‡ÀÁ¥À≈‘π®◊Õ “¬

æ—π∏ÿå G5 ‡∑à“π—Èπ ∑’Ë‰¡à “¡“√∂°√–µÿâπ°“√µÕ∫ πÕß‰¥â ‚¥¬

 ªÕ√å∑’Ë‰¡à°–‡∑“–®“° “¬æ—π∏ÿå G9-1  “¡“√∂°√–µÿâπ„Àâ‡°‘¥

°“√µÕ∫ πÕß‰¥â¡“°∑’Ë ÿ¥§◊Õ√âÕ¬≈– ̄ .Òˆ.  à«π “√ °—¥Õ’° Û

µ—«Õ¬à“ß∑’Ë‡À≈◊Õπ—Èπ  “¡“√∂°√–µÿâπ°“√µÕ∫ πÕß‰¥â‡æ’¬ß‡≈Á°

πâÕ¬‡∑à“π—Èπ ·≈–‡¡◊ËÕ°√–µÿâπ√à«¡°—∫ SEB °≈—∫æ∫«à“ “√ °—¥

√Ÿª∑’Ë Û §à“‡©≈’Ë¬§à“√âÕ¬≈–∑’≈‘¡‚ø‰´µå∑’Ë¡’‚¡‡≈°ÿ≈ CD69 ª√“°Ø∫πº‘«À≈—ß∂Ÿ°°√–µÿâπ¥â«¬ “√ °—¥·Õ≈°ÕŒÕ≈å®“°‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿå

µà“ß Ê ∑’Ë§«“¡‡¢â¡¢âπ Ò ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√ „πÕ“ “ ¡—§√ ı √“¬

√Ÿª∑’Ë Ù §à“‡©≈’Ë¬§à“√âÕ¬≈–∑’≈‘¡‚ø‰´µå∑’Ë¡’‚¡‡≈°ÿ≈ CD69 ª√“°Ø∫πº‘«À≈—ß∂Ÿ°°√–µÿâπ¥â«¬ “√ °—¥∑’Ë‰¡à≈–≈“¬πÈ” ®“°‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿå

µà“ßÊ ∑’Ë§«“¡‡¢â¡¢âπ Ò ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√ „πÕ“ “ ¡—§√ ı √“¬
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∑ÿ°µ—«Õ¬à“ß∑”„Àâ°“√µÕ∫ πÕß¢Õß∑’≈‘¡‚ø‰´µå≈¥≈ß ‡™àπ

‡À≈◊Õ‡æ’¬ß√âÕ¬≈– Ò.Ù˘. ‡¡◊ËÕ°√–µÿâπ¥â«¬ “√ °—¥®“°‡ÀÁ¥

 ªÕ√åÀ≈‘π®◊Õ “¬æ—π∏ÿå G5 ∑’Ë‰¡à°–‡∑“–√à«¡°—∫ SEB ‡∑’¬∫

°—∫√âÕ¬≈– ÚÚ.Ò˜ ∑’Ë°√–µÿâπ¥â«¬ SEB ‡æ’¬ßÕ¬à“ß‡¥’¬« ·µà

¡’‡æ’¬ß ªÕ√å∑’Ë‰¡à°–‡∑“–®“° “¬æ—π∏ÿå G9-1 ∑’Ë°√–µÿâπ√à«¡°—∫

SEB ‡∑à“π—Èπ ∑’Ë‰¡àæ∫§«“¡·µ°µà“ß.

«‘®“√≥å

°“√»÷°…“§√—Èßπ’È ‰¥â∑”°“√∑¥ Õ∫ƒ∑∏‘Ï„π°“√°√–µÿâπ‡´≈≈å

„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß “√ °—¥®“°‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿåµà“ß Ê

∑—Èß∑’Ëπ”‡¢â“¡“®“°ª√–‡∑»®’πÀ√◊Õ¢¬“¬æ—π∏ÿå„πª√–‡∑» ‰¥â·°à

 ªÕ√å¢Õß‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿå G2, G5 ·≈– G9 ∑—Èß·∫∫∑’Ë

°–‡∑“–·≈–‰¡à°–‡∑“– ‚¥¬°“√„™â‡∑§π‘§∑“ß‚ø≈‰´‚µ‡¡∑√’

‚¥¬°“√«—¥°“√ª√“°Ø¢Õß‚¡‡≈°ÿ≈ CD69 ´÷Ëß‡ªìπ early acti-

vation marker ∑’Ë®–ª√“°Ø¢÷Èπ∫πº‘«¢Õß∑’≈‘¡‚ø‰´µå,

∫’≈‘¡‚ø‰´µå, ‡ÕÁπ‡§‡´≈≈å, π‘«‚∑√øî≈ À≈—ß∂Ÿ°°√–µÿâπ‡æ’¬ß Ú-

Û ™—Ë«‚¡ß ´÷Ëß “¡“√∂„™â∑¥ Õ∫°“√µÕ∫ πÕß¢Õß‡´≈≈å‡¡Á¥

‡≈◊Õ¥¢“«µà“ß Ê ∑’Ë¡’µàÕ “√°√–µÿâπ‰¥âÒÛ.

®“°º≈°“√»÷°…“æ∫«à“  “√ °—¥πÈ”·≈– à«π∑’Ë‰¡à≈–≈“¬„π

πÈ”®“° ªÕ√å¢Õß‡ÀÁ¥À≈‘π®◊Õ “¬æ—π∏ÿå G9 ∑’Ë‰¡à°–‡∑“– ´÷Ëß

‡ªìπ “¬æ—π∏ÿå∑’Ë¡“®“°ª√–‡∑»®’ππ—Èπ  “¡“√∂°√–µÿâπ„Àâ‡°‘¥

°“√µÕ∫ πÕß¢Õß∑’≈‘¡‚ø‰´µå‰¥â¥’∑’Ë ÿ¥ „π¢≥–∑’Ë “¬æ—π∏ÿå G2

´÷Ëß‡ªìπ “¬æ—π∏ÿå∑’Ëπ”¡“‡æ“–‡≈’È¬ß·≈–¢¬“¬æ—π∏ÿå„πª√–‡∑»

‰∑¬π—Èπ æ∫«à“ “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√µÕ∫ πÕß‰¥â‡æ’¬ß

ª√–¡“≥§√÷ËßÀπ÷Ëß‡∑à“π—Èπ‡¡◊ËÕ‡∑’¬∫°—∫ “¬æ—π∏ÿå G9 ( “√ °—¥πÈ”:

ÒÒ.¯˜% (G2) ‡∑’¬∫°—∫ Úˆ.ÚÒ %(G9),  “√‰¡à≈–≈“¬„ππÈ”:

Ù.ıı% (G2) ‡∑’¬∫°—∫ ¯.Òˆ % (G9)).

®“°°“√«‘‡§√“–Àå “√ ”§—≠„π “√ °—¥®“°‡ÀÁ¥À≈‘π

®◊Õ “¬æ—π∏ÿåµà“ß Ê æ∫«à“¡’æÕ≈‘·´Á°§“‰√¥å‡ªìπ à«πª√–°Õ∫

´÷Ëßµ√ß°—∫º≈°“√«‘®—¬Õ◊Ëπ Ê °àÕπÀπâ“π’È¯,ÒÙ ‚¥¬æÕ≈‘·´Á°§“-

‰√¥å´÷Ëß‰¥â®“° “√ °—¥πÈ”π—Èπ ¡’ƒ∑∏‘Ï„π°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π

 “¡“√∂°√–µÿâπ°“√ √â“ß IL-10, TNF-α, IL-1β, IL-6 ·≈– IL-

2 ®“°‚¡‚ππ‘«‡§≈’¬‡´≈≈åÒı °√–µÿâπ°“√·∫àßµ—«·≈–°“√ √â“ß IL-

1, IL-2 ·≈– IFN-γ ®“°‡´≈≈å¡â“¡ÀπŸÒˆ ´÷Ëßƒ∑∏‘Ï°“√°√–µÿâπ

¿Ÿ¡‘§ÿâ¡°—ππ’È¬—ß‡°’Ë¬«‡π◊ËÕß‰ª∂÷ßƒ∑∏‘Ï„π°“√µâ“π¡–‡√Áß¢Õß “√

 °—¥®“°‡ÀÁ¥À≈‘π®◊Õ ‚¥¬‡ªìπº≈¡“®“°‰´‚µ‰§πåµà“ß Ê ∑’Ë∂Ÿ°

 √â“ß¢÷Èπ ‡™àπ IL-1β, IL-6, TNF-α ·≈– IFN-γ ´÷Ëß “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß‰¥â.

°“√µÕ∫ πÕß¢Õß∑’≈‘¡‚ø‰´µå‚¥¬°“√ª√“°Ø¢Õß‚¡‡≈°ÿ≈

CD69 ∫πº‘«‡´≈≈åπ—Èπ  “¡“√∂∑”„Àâ‡°‘¥°“√µÕ∫ πÕßÕ◊Ëπ Ê

¢Õß∑’≈‘¡‚ø‰´µåµ“¡¡“ ‚¥¬ CD69 ∑”Àπâ“∑’Ë‡ªìπ costi-

mulatory molecule  “¡“√∂°√–µÿâπ„Àâ ‡°‘¥°“√·∫àßµ—«¢Õß

∑’≈‘¡‚ø‰´µå·≈–À≈—Ëß IL-2, TNF-α ·≈– IFN-γÒ˜,Ò¯ πÕ°®“°

π’È¬—ß¡’°“√»÷°…“æ∫«à“ CD69 ¬—ß¡’∫∑∫“∑‡ªìπ

immunoregulatory molecule ‚¥¬¡’§«“¡ —¡æ—π∏å°—∫°“√

 √â“ß transforming growth factor-β (TGF-β)Ò˘ ´÷Ëß‡ªìπ

‰´‚µ‰§πå∑’Ë¡’Àπâ“∑’Ë§«∫§ÿ¡°“√·∫àß‡´≈≈å, °“√®”·π°™π‘¥,

°“√µ“¬·∫∫ apoptosis ¢Õß‡´≈≈å, ≈¥°“√ √â“ß proin-

flammaory cytokines ´÷Ëß¡’§«“¡‡°’Ë¬«‡π◊ËÕß‡ªìπÕ¬à“ß¡“°

°—∫°≈«‘∏“πµâ“π¡–‡√Áß.

‚¥¬¢âÕ¡Ÿ≈∑’Ë§âπæ∫„π°“√»÷°…“§√—Èßπ’È‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ

∑’Ë®– “¡“√∂π”¡“„™âª√–°Õ∫°“√µ—¥ ‘π„®„π°“√§—¥‡≈◊Õ°À√◊Õ

ª√—∫ª√ÿß “¬æ—π∏ÿå·≈–æ—≤π“°“√π”‡ÀÁ¥À≈‘π®◊Õ·≈– ªÕ√å‡ÀÁ¥

À≈‘π®◊Õ„πª√–‡∑»‰∑¬‰ª„™âª√–‚¬™πåµàÕ‰ª‰¥â.

°‘µµ‘°√√¡ª√–°“»

°“√»÷°…“„π§√—Èßπ’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“° ∂“∫—π°“√

·æ∑¬å‰∑¬-®’π ‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ °√¡æ—≤π“°“√

·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° °√–∑√«ß “∏“√≥ ÿ¢

·≈– ”π—°ß“π§≥–°√√¡°“√«‘®—¬·Ààß™“µ‘. §ÿ≥∫ÿ≠„® ≈‘Ë¡»‘≈“

·≈–∑’¡ß“π ‰¥â™à«¬‡À≈◊Õª√– “πß“πµà“ß Ê ‡ªìπÕ¬à“ß¥’.
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Abstract

Immunomodulatory Activities of Ganoderma lucidum and Spores
Kasama Sukapirom*, Noppamas Soonthornchareonnon**, Yenchit Techadamrongsin***
Kovit Pattanapanyasat*
*Office for Research and Development, Faculty of Medicine, Siriraj Hospital, Mahidol University
**Department of Pharmacognosy, Faculty of Pharmacy, Mahidol University
***Southeast Asian Institute of Thai-Chinese Medicine, Department for Development of Thai Traditional and
Alternative Medicine, Ministry of Public Health

Ganoderma lucidum (lingzhi) is a medicinal mushroom that possesses immunomodulatory and anti-
tumor effects.  In Thailand, G. lucidum products are widely used as health-promoting agents but most of the
products are imported.  The aim of this study was to determine the immunomodulatory effects of various
strains of G. lucidum grown in Thailand or imported.  Flow cytometric measurement of early activation mol-
ecule CD69 expression on T lymphocytes showed that the water extract and water-insoluble fraction of unbro-
ken spores of G. lucidum strain G9 (imported from China) at 100 µµµµµg/ml  concentration gave the highest T
lymphocytes proliferative responses, while the Thai-grown strain G2 could induce only 50 percent responses
when compared with G9.  The results from this preliminary study can be used in decision-making for G.
lucidum strain selection and development in Thailand.

Key words: Ganoderma lucidum, spore, immunomodulatory, T lymphocytes, CD69
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