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°√–™“¬¥”:  ¡ÿπ‰æ√ Champion product

Õ—≠™≈’  ®Ÿ±–æÿ∑∏‘*

∫∑ª√‘∑—»πå

4

∫∑§—¥¬àÕ

 ◊∫‡π◊ËÕß®“°°≈¬ÿ∑∏å„π°“√∑”ß“π¢Õß√—∞¡πμ√’«à“°“√°√–∑√«ß “∏“√≥ ÿ¢ π“¬·æ∑¬åª√–¥‘…∞  ‘π∏«

≥√ß§å ∑’Ë π—∫ πÿππ‚¬∫“¬°“√‡ √‘¡ √â“ß√“¬‰¥â ÿ¢¿“æ¢Õßª√–‡∑» ∑—Èß¥â“π¬“ ¡ÿπ‰æ√‰∑¬ Õ“À“√  ‘π§â“

æ◊Èπ‡¡◊Õß √«¡∂÷ß°“√‡ªìπ»Ÿπ¬å°≈“ß ÿ¢¿“æ  ‚¥¬‰¡à„Àâ‡°‘¥º≈°√–∑∫∑“ß≈∫μàÕ√–∫∫∫√‘°“√¿“§√—∞

°√¡æ—≤π“°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° π—°«‘™“°“√ ºŸâ‡™’Ë¬«™“≠¥â“π ¡ÿπ‰æ√ ·≈–Àπà«¬ß“π

‡°’Ë¬«¢âÕß ®÷ß‰¥â¡’°“√§—¥‡≈◊Õ° ¡ÿπ‰æ√·≈–º≈‘μ¿—≥±å®“° ¡ÿπ‰æ√ 5 ™π‘¥ ‰¥â·°à °«“«‡§√◊Õ¢“« °√–™“¬¥”

‰æ≈ ∫—«∫° ·≈–≈Ÿ°ª√–§∫ ∑’Ë®–æ—≤π“„Àâ‡ªìπ champion products  àß‡ √‘¡°“√„™â·≈–®”Àπà“¬∑—Èß„π·≈–

μà“ßª√–‡∑» ‡æ◊ËÕ √â“ß√“¬‰¥â„Àâ·°àª√–‡∑» ∫∑ª√‘∑—»πå„π«“√ “√©∫—∫π’È®–¢Õ°≈à“«∂÷ß ¡ÿπ‰æ√ ç°√–™“¬¥”é

Àπ÷Ëß„πÀâ“ champion product ·≈–ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß´÷Ëß‡ªìπÀ≈—°∞“π π—∫ πÿπ √√æ§ÿ≥∑“ß¬“·≈–

ª√–‚¬™πåμàÕ ÿ¢¿“æ¢Õß°√–™“¬¥”

§” ”§—≠ : °√–™“¬¥”

™◊ËÕæ◊™
°√–™“¬¥”¡’™◊ËÕ«‘∑¬“»“ μ√å«à“ Kaempferia

parviflora Wall. ex Baker Õ¬Ÿà„π«ß»å Zingi-

beraceae À√◊Õ«ß»å‡¥’¬«°—∫¢‘ß ¢à“ ·≈– °ÿ≈‡¥’¬«

°—∫‡ª√“–ÀÕ¡ (Kaempferia galanga L.)1 ¡’™◊ËÕ

«‘∑¬“»“ μ√å∑’Ë‡ªìπ™◊ËÕæâÕß ‰¥â·°à Kaempferia

rubromarginata (S.Q.Tong) R.J.Searle ·≈–

Stahlianthus rubromarginatus S.Q.Tong2

™◊ËÕÕ◊Ëπ¢Õß°√–™“¬¥”∑’Ë‡√’¬°°—π„π∫“ß∑âÕß∑’Ë¢Õß

ª√–‡∑»‰∑¬ ‰¥â·°à«à“π®—ßß—ß «à“πæ≠“π°¬Ÿß «à“π°—Èπ

∫—ß «à“π°”∫—ß «à“π°”∫—ß¿—¬°–·Õπ √–·Õπ (¿“§‡Àπ◊Õ)

¢‘ß∑√“¬ (¡À“ “√§“¡)3

≈—°…≥–æ◊™

°√–™“¬¥”‡ªìπ‰¡â≈â¡≈ÿ°Õ“¬ÿÀ≈“¬ªï ¡’≈”μâπ

„μâ¥‘π‡ªìπ‡Àßâ“ (rhizome) À√◊Õ∑’Ë¡—°‡√’¬°°—π«à“À—«

≈—°…≥–§≈â“¬¢‘ßÀ√◊Õ¢¡‘Èπ·μà¢π“¥‡≈Á°°«à“°“∫„∫ ’

·¥ßÕàÕπÕ¡¡à«ß Àπ“Õ«∫ÕÕ°®“°À—«∑’ËÕ¬Ÿà„μâ¥‘π
* ∂“∫—π°“√·æ∑¬å·ºπ‰∑¬ °√¡æ—≤π“°“√·æ∑¬å·ºπ‰∑¬
·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°
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‡√’¬ß ≈—∫‚Õ∫°—π·πàπ™Ÿ‡Àπ◊Õ¥‘π‡ªìπ≈”μâπ‡∑’¬¡

(pseudostem)  Ÿß 30-90 ‡´πμ‘‡¡μ√„∫‡ªìπ„∫

‡¥’Ë¬«√Ÿª‰¢àÀ√◊Õ√Ÿª√’ °«â“ß 7-15 ‡´πμ‘‡¡μ√ ¬“« 30-

35 ‡´πμ‘‡¡μ√‡√’¬ß ≈—∫ º‘«¥â“π≈à“ß¡’¢π —Èπ ¢Õ∫„∫

¡—°¡’ ’πÈ”μ“≈·¥ß ¥Õ°‡ªìπ™àÕÕÕ°®“°¬Õ¥¢Õß

≈”μâπ‡∑’¬¡ ™àÕ≈– 1-2 ¥Õ°°â“π™àÕ¥Õ°¬“«ª√–¡“≥

5 ‡´πμ‘‡¡μ√¥Õ° ’™¡æŸÕàÕπ √‘¡ª“°¥Õ° ’¢“« ‡ â“

‡° √ ’¡à«ß‡° √ ’‡À≈◊Õß °≈’∫ª√–¥—∫‡™◊ËÕ¡μ‘¥°—π¡’

≈—°…≥–‡ªìπ√Ÿª∑àÕ ¡’¢π ‚§π‡™◊ËÕ¡μ‘¥°—π‡ªìπ™àÕ¬“«

‡° √μ—«ºŸâ‡À¡◊Õπ°—∫°≈’∫¥Õ° Õ—∫‡√≥ŸÕ¬Ÿà„°≈âª≈“¬∑àÕ

‡° √μ—«‡¡’¬¡’¢π“¥¬“«‡≈Á°¬Õ¥‡ªìπ√Ÿªª“°·μ√

‡°≈’È¬ß‰¡à¡’¢π‡Àßâ“¡’ ’‡¢â¡μà“ß°—π μ—Èß·μà ’¡à«ß®“ß

¡à«ß‡¢â¡ ∂÷ß¥” π‘∑4,5

ª√–«—μ‘°“√„™â„π°“√·æ∑¬åæ◊Èπ∫â“π

°√–™“¬¥”‡ªìπ ¡ÿπ‰æ√∑’Ëπ‘¬¡ª≈Ÿ°„π¿“§

μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ·≈–¿“§‡Àπ◊ÕμÕπ≈à“ß¢Õß‰∑¬

·≈–„πª√–‡∑»≈“« ™“«‡¢“‡ºà“¡âßπ‘¬¡æ°‡Àßâ“

°√–™“¬¥” (rhizome) À√◊Õ∑’Ë¡—°π‘¬¡‡√’¬°«à“ ùÀ—«û

‰«âμ‘¥μ—«‡æ◊ËÕ√—∫ª√–∑“π‡¡◊ËÕ√Ÿâ ÷°ª«¥‡¡◊ËÕ¬ ‡Àπ◊ËÕ¬

ÀÕ∫ ·≈–‡æ‘Ë¡ ¡√∂¿“æ∑“ß‡æ»5

¢âÕ¡Ÿ≈®“°Àπ—ß ◊Õ ç¢Õß¥’®“°æ◊™ ¡ÿπ‰æ√-«à“π

¬“é6 √–∫ÿ«à“ °√–™“¬¥”‡ªìπ«à“π∑’Ë¡’ √√æ§ÿ≥·°â‚√§

∫‘¥ ª«¥∑âÕß ≈¡ªÉ«ß∑ÿ°™π‘¥ ‚¥¬„™âÀ—««à“πΩπº ¡

°—∫‡À≈â“‚√ß ∂â“ªÉπ‡ªìπºß∑—ÈßÀ—«·≈–μâπ¡—°º ¡¥â«¬

πÈ”º÷Èßªíôπ‡ªìπ‡¡Á¥≈Ÿ°°≈Õπ πÕ°®“°π’È ¬—ß„™â°«“¥

·°âμ“π´“ß„π‡¥Á°‰¥â¥â«¬

πÕ°®“°π’Èμ”√“ ç¢Õß¥’®“°æ◊™ ¡ÿπ‰æ√-«à“π¬“é

¬—ß°≈à“««à“ ç∑—Èß√“°°√–™“¬∏√√¡¥“·≈–À—«°√–™“¬

¥”‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß√“°°√–™“¬¡’ √√æ§ÿ≥„π∑“ß

∫”√ÿß§«“¡°”Àπ—¥·°â°“¡μ“¬¥â“πé7

®“°°“√«‘æ“°¬å¢Õß·æ∑¬å·ºπ‚∫√“≥®“°

¿Ÿ¡‘¿“§∑—Èß 4 ¿“§ æ∫«à“¡—°„™â√—∫ª√–∑“π‡ªìπ¬“

Õ“¬ÿ«—≤π– ∫”√ÿß°”≈—ß ∫”√ÿß∑“ß‡æ» ¢—∫≈¡ ·°âª«¥

∑âÕß À“°°‘π‰¥â∑ÿ°«—π‡™◊ËÕ«à“øíπ®–·¢Áß º¡®–¥” π‘∑

º‘«Àπ—ß®–‡μàßμ÷ß π—¬πåμ“®–·®à¡„ ™—¥‡®π °√–™ÿà¡

°√–™«¬‡ ¡Õ7

 “√ ”§—≠

 “√∑’Ëæ∫„π‡Àßâ“°√–™“¬¥”¡’À≈“¬™π‘¥∑’Ë ”§—≠

§◊Õ “√°≈ÿà¡‡ø≈‚«πÕ¬¥å´÷Ëß¡’ª√–¡“≥ 23-60

¡‘≈≈‘°√—¡μàÕπÈ”Àπ—°‡Àßâ“·Àâß 1 °√—¡‚¥¬¡’ 5,7-

dimethoxyflavone ·≈– 5,7,4'-trimethoxyflavone

‡ªìπ “√À≈—°8  “√ polymethoxyflavonoids Õ◊Ëπ Ê

∑’Ëæ∫„π°√–™“¬¥” ‰¥â·°à 3,5,7-trimethoxyflavone,

5-hydroxy-7-methoxyflavone, 5-hydroxy-3,7-

dimethoxyflavone, 5-hydroxy-7,4û-dimethoxy-

flavone, 5-hydroxy-3,7,4û-trimethoxyflavone, 5-

hydroxy-3,7,3û,4û-tetramethoxyflavone, 3,5,7,4û-

tetramethoxyflavone, 5,7,3û,4û-tetramethoxyfla-

vone9,10, 3,5,7,3û,4û-pentamethoxyflavone11, 5,7-

dimethoxyflavanone, 5-hydroxy-7,4û-dimetho-

xyflavanone9, 4û-hydroxy-5,7-dimethoxyfla-

vone12  “√‡ø≈‚«πÕ¬¥å°≈ÿà¡ methoxychalcone

‡™àπ 2û-hydroxy-4û,6û-dimethoxychalcone ·≈– 2û-

hydroxy-4,4û,6û-trimethoxychalcone12 πÕ°®“°

π’È¬—ßæ∫ “√°≈ÿà¡‰°≈‚§‰´¥å ‡™àπ kaempferiaosides

A-F13,14, ‡≈°∑‘π (lectin)15 ·≈–πÈ”¡—π√–‡À¬ßà“¬¡’

 “√ borneol, sylvestrene16 ·≈– endo-fenchol17

‡ªìπÕß§åª√–°Õ∫À≈—°

¡“μ√∞“π§ÿ≥¿“æ

μ”√“¡“μ√∞“π¬“ ¡ÿπ‰æ√‰∑¬ ‡≈à¡ 3 (Thai

Herbal Pharmacopoeia Volume III) °”Àπ¥
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¡“μ√∞“π¢Õß‡Àßâ“·Àâß¢Õß°√–™“¬¥”‰«â¥—ß· ¥ß„π

μ“√“ß∑’Ë 118

°“√»÷°…“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“

1. º≈μàÕ√–∫∫ ◊∫æ—π∏ÿå¢Õß —μ«å∑¥≈Õß‡æ»ºŸâ

1.1 º≈μàÕ ¡√√∂¿“æ∑“ß‡æ»

°“√∑¥≈Õß„πÀπŸ·√μ‡æ»ºŸâ ‚¥¬·∫àß‡ªìπ 4

°≈ÿà¡ §◊Õ 1) °≈ÿà¡§«∫§ÿ¡ 2) ‰¥â√—∫ “√ °—¥°√–™“¬

¥” 70 ¡°./°°./«—π‡ªìπ‡«≈“ 4  —ª¥“Àå (KD70) 3)

ÕÕ°°”≈—ß°“¬ 4  —ª¥“Àå (Ex) ·≈– 4) ÕÕ°°”≈—ß

°“¬·≈–„Àâ “√ °—¥°√–™“¬¥” 70 ¡°./°°./

«—π (Ex+KD70) æ∫«à“ “√ °—¥°√–™“¬¥”‰¡à¡’º≈

μàÕπÈ”Àπ—°¢ÕßÕ«—¬«– ◊∫æ—π∏ÿå μ—∫ ‰μ ·≈– levator

ani muscle ·μà¡’§à“ post-ejaculation latency

≈¥≈ß„π¢≥–∑’Ë°≈ÿà¡ Ex ·≈– Ex+KD70 ¡’πÈ”Àπ—°

¢ÕßÀ≈Õ¥‡°Á∫Õ ÿ®‘ (epididymis), μàÕ¡ √â“ßπÈ”

‡≈’È¬ßÕ ÿ®‘ (seminal vesicles), μàÕ¡≈Ÿ°À¡“° (pros-

tate gland) ·≈– levator ani muscle ‡æ‘Ë¡¢÷Èπ

Õ¬à“ß¡’π—¬ ”§—≠·≈–¡’§à“ mount frequency ≈¥≈ß

®”π«π§√—Èß¢Õß°“√À≈—Ëß‡æ‘Ë¡¢÷Èπ  √ÿª‰¥â«à“ “√ °—¥

°√–™“¬¥”‡æ‘Ë¡°“√°√–μÿâπ∑“ß‡æ» „π¢≥–∑’Ë°“√

ÕÕ°°”≈—ß°“¬ “¡“√∂‡æ‘Ë¡∑—Èß°“√°√–μÿâπ∑“ß‡æ»

·≈– ¡√√∂¿“æ∑“ß‡æ»19

»÷°…“º≈¢Õß “√ °—¥®“°°√–™“¬¥”¥â«¬

·Õ≈°ÕŒÕ≈å, ‡Œ°‡´π·≈–πÈ”„πÀπŸ·√μ‡æ»ºŸâ √–¬–

‡«≈“ 3-5  —ª¥“Àåæ∫«à“ “√ °—¥∑—ÈßÀ¡¥‰¡à¡’º≈μàÕ

πÈ”Àπ—°¢ÕßÕ«—¬«– ◊∫æ—π∏ÿå, ¿“«–‡®√‘≠æ—π∏ÿåÀ√◊Õ

°“√‡§≈◊ËÕπμ—«¢ÕßÕ ÿ®‘ Õ¬à“ß‰√°Áμ“¡°“√„Àâ “√ °—¥

¥â«¬·Õ≈°ÕŒÕ≈å 70 ¡°./ °°./«—π‡ªìπ‡«≈“ 4  —ª¥“Àå

∑”„Àâ mount latency ·≈– ejaculatory latency

≈¥≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ¢≥–∑’Ë “√

 °—¥¥â«¬‡Œ°‡´π·≈–πÈ” ‰¡à¡’º≈μàÕæƒμ‘°√√¡∑“ß

‡æ»¢ÕßÀπŸ πÕ°®“°π’È¬—ßæ∫«à“°“√„Àâ “√ °—¥¥â«¬

·Õ≈°ÕŒÕ≈å 10, 20, ·≈– 40 ¡°./°°.πÈ”Àπ—°μ—«

™à«¬‡æ‘Ë¡°“√‰À≈‡«’¬π‡≈◊Õ¥∑’ËÕ—≥±–‚¥¬‰¡à¡’º≈μàÕ

Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®·≈–§«“¡¥—π‡≈◊Õ¥20

1.2 º≈μàÕ°‘®°√√¡∑“ß‡æ»·≈–§«“¡‡ªìπ

æ‘… ∑¥≈Õß„πÀπŸ·√μ‡æ»ºŸâ ·∫àß‡ªìπ 2 °≈ÿà¡§◊Õ°≈ÿà¡

§«∫§ÿ¡·≈–°≈ÿà¡∑’Ë „Àâ “√ °—¥°√–™“¬¥”¥â«¬

‡Õ∑“πÕ≈ 60, 120 ·≈– 240 ¡°./°°. ‚¥¬„Àâ∑“ß

ª“° ‡ªìπ‡«≈“ 60 «—π æ∫«à“ÀπŸ‡æ»ºŸâ∑ÿ°°≈ÿà¡¡’

æƒμ‘°√√¡ ®—∫§Ÿà°—∫ÀπŸ‡æ»‡¡’¬„π 10 π“∑’·√° ‡æ‘Ë¡

¢÷Èπ ¬°‡«âπ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥°√–™“¬¥”ª√‘¡“≥

 Ÿß∑’Ë ÿ¥¡’æƒμ‘°√√¡‡À¡◊Õπ°—πμ≈Õ¥√–¬–‡«≈“ 30

μ“√“ß∑’Ë 1 ¡“μ√∞“π‡Àßâ“·Àâß°√–™“¬¥”18

°“√μ√«® Õ∫ §à“∑’Ëμ√«®æ∫

ª√‘¡“≥πÈ” (Azeotropic distillation method) ‰¡à‡°‘π 10% v/w

ª√‘¡“≥ ‘Ëß·ª≈°ª≈Õ¡ ‰¡à‡°‘π 2% w/w

ª√‘¡“≥‡∂â“∑’Ë‰¡à≈–≈“¬„π°√¥ ‰¡à‡°‘π 2% w/w

ª√‘¡“≥‡∂â“√«¡ ‰¡à‡°‘π 6% w/w

ª√‘¡“≥ “√ °—¥¥â«¬‡Õ∑“πÕ≈ ‰¡àπâÕ¬°«à“ 8% w/w

ª√‘¡“≥ “√ °—¥¥â«¬πÈ” ‰¡àπâÕ¬°«à“ 17% w/w

∑’Ë¡“: Thai Herbal Pharmacopoeia. Vol. III
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π“∑’ ´÷ËßπâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡ „π¢≥–∑’Ëæƒμ‘°√√¡

∑“ß‡æ»¥â“πÕ◊ËπÊ ‰¡à·μ°μà“ß°—π (frequency, in-

tromission frequency, mount latency À√◊Õ in-

tromission latency) ·≈–®“°°“√»÷°…“§«“¡‡ªìπ

æ‘…æ∫«à“ ‰¡à¡’§«“¡·μ°μà“ß¢ÕßŒ’‚¡‚°≈∫‘π, ‡¡Á¥

‡≈◊Õ¥¢“« ·≈–‰¡à¡’º≈μàÕ‰μ, μ—∫, §à“ blood urea

nitrogen, creatinine, aspartate aminotrans-

ferase ·≈– alanine aminotransferase ·μà®“°

°“√»÷°…“∑“ß®ÿ≈æ¬“∏‘«‘∑¬“æ∫«à“ ¡’°“√‡ª≈’Ë¬π·ª≈ß

∑“ß —≥∞“π«‘∑¬“„πμ—∫  √ÿª‰¥â«à“ “√ °—¥°√–™“¬

¥”∑’Ë 240 ¡°./°°. ≈¥‡«≈“„π°“√®—∫§Ÿà¢ÕßÀπŸ„π 10

π“∑’·√° ·≈–‰¡à‡À¡“– ¡‡¡◊ËÕ„™â°—∫§π„πª√‘¡“≥ Ÿß

·≈–μ‘¥μàÕ°—π‡ªìπ‡«≈“π“π21

1.3 ƒ∑∏‘Ï§≈“¬°“√°≈â“¡‡π◊ÈÕ cavernosum

∑’Ë penis ®“°°“√»÷°…“„π isolated human

cavernosum æ∫«à“ “√ 3, 5, 7, 3', 4'-penta-

methoxyflavone „π‡Àßâ“°√–™“¬¥” ¡’°≈‰°°“√

ÕÕ°ƒ∑∏‘Ï§≈“¬°“√°≈â“¡‡π◊ÈÕ cavernosum ·μ°

μà“ß®“° sildenafil ´÷Ëß‡ªìπ phosphodiesterase

inhibitor ‚¥¬ÕÕ°ƒ∑∏‘Ïºà“π voltage-dependent

Ca2+ channels ·≈–°≈‰°Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß°—∫ calcium

mobilization ¡’ƒ∑∏‘ÏÕàÕπ„π°“√∑”„Àâ‡°‘¥°“√À≈—Ëß

nitric oxide ·≈–‰¡à¡’ƒ∑∏‘Ï‡ªìπ phosphodiesterase

inhibitor22

1.4 º≈μàÕ‡Õπ‰´¡å phosphodiesterase

type 5 (PDE5) ∑¥≈Õß·¬° “√®“°‡Àßâ“°√–™“¬¥”

¥â«¬«‘∏’ two-step radioactive assay æ∫«à“ “√ °—¥

50 μg/ml ¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å PDE5 ·≈–

 “√ª√–°Õ∫ 7-methoxyflavone 10 ‰¡‚§√‚¡≈“√å

¡’ƒ∑∏‘Ï¬—∫¬—Èß∑—Èß PDE5 (‡μ√’¬¡®“°ªÕ¥ÀπŸ‰¡ ǻ) ·≈–

PDE6 (‡μ√’¬¡®“°‡√μ‘π“‰°à)  “√∑’Ë¡’ƒ∑∏‘Ï·√ß∑’Ë ÿ¥

„π°“√¬—∫¬—Èß PDE5 §◊Õ 5,7-dimethoxyflavone

(IC50 =10.64 ± 2.09 ‰¡‚§√‚¡≈“√å) 23

1.5 º≈μàÕ√–∫∫ ◊∫æ—π∏ÿå‡æ»™“¬°“√ ÿà¡

∑¥≈Õß„πÀπŸ·√μ‡æ»ºŸâ ·∫àß‡ªìπ 2 °≈ÿà¡§◊Õ°≈ÿà¡

§«∫§ÿ¡·≈–°≈ÿà¡∑’Ë„Àâ°√–™“¬¥” 1,000 ¡°./°°./«—π

‚¥¬„Àâ∑“ßª“° ‡ªìπ‡«≈“ 45 «—π æ∫«à“°√–™“¬¥”

∑”„ÀâπÈ”Àπ—°μ—«‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡ ·μà‰¡à¡’§«“¡·μ°μà“ß¢ÕßπÈ”Àπ—°¢Õß

Õ«—¬«– ◊∫æ—π∏ÿå (Õ—≥±–, seminal vesicle plus

coagulating gland, levator ani muscle plus

bulbocarvernosus muscle ·≈– glans penis,

¬°‡«âπμàÕ¡≈Ÿ°À¡“°), ‰μ, μàÕ¡À¡«°‰μ, gastrac-

nemius muscle, √–¥—∫ follicle stimulating hor-

mone, luteinizing hormone ·≈–æƒμ‘°√√¡

°“√®—∫§Ÿà ·μà√–¥—∫¢Õß testosterone ·≈– pro-

gesterone ≈¥≈ß‡¡◊ËÕ„Àâ°√–™“¬¥” 30 «—π √–¥—∫ cor-

ticosterone ≈¥≈ß„π 20 «—π·≈– 30 «—π  √ÿª

‰¥â«à“°√–™“¬¥”‰¡à¡’º≈√∫°«πμàÕ hypothalamic-

pituitary-testicular axis À√◊Õ√–∫∫ ◊∫æ—π∏ÿå‡æ»

™“¬24

°“√ ÿà¡∑¥≈Õß„πÀπŸ·√μ‰¡à‡μÁ¡«—¬∑’Ë∂Ÿ° cas-

trated ‚¥¬·∫àß‡ªìπ 2 °≈ÿà¡§◊Õ°≈ÿà¡§«∫§ÿ¡·≈–

°≈ÿà¡∑’Ë„Àâ°√–™“¬¥” 1,000 ¡°./°°. ‚¥¬„Àâ∑“ßª“°

»÷°…“¥â«¬«‘∏’ Hershberger assay ‡ªìπ‡«≈“ 5 «—π

æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫°√–™“¬¥”¡’πÈ”Àπ—°μ—«‡æ‘Ë¡¢÷Èπ„π 24

·≈– 48 ™—Ë«‚¡ßÀ≈—ß„Àâ§√—Èß·√° (P<0.05) À≈—ß®“°

π—Èπæ∫«à“‰¡à·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡ ·≈–‰¡à¡’

§«“¡·μ°μà“ß¢ÕßπÈ”Àπ—°¢ÕßÕ«—¬«– ◊∫æ—π∏ÿå, ‰¡à„™à

Õ«—¬«– ◊∫æ—π∏ÿå, √–¥—∫ FSH, LH, progesterone À√◊Õ

corticosterone √–À«à“ß°≈ÿà¡ „π¢≥–∑’Ë glans

penis, √–¥—∫ testosterone ·≈– progesterone

¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ ·μà LH ≈¥≈ß„π°≈ÿà¡∑’Ë„Àâ

°√–™“¬¥”  √ÿª‰¥â«à“°√–™“¬¥”‰¡à¡’º≈μàÕ√–∫∫
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 ◊∫æ—π∏ÿå¢ÕßÀπŸ·√μ‡æ»ºŸâ25

2. º≈μàÕ√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥

 “√ °—¥¥â«¬‡Õ∑“πÕ≈¢Õß°√–™“¬¥”¡’ƒ∑∏‘Ï

§≈“¬∑àÕ‡≈◊Õ¥·¥ß„À≠à (aorta) ·≈–≈¥°“√À¥‡°√Áß

¢Õß≈”‰ â‡≈Á° à«πª≈“¬¢ÕßÀπŸ·√μ ·≈–¬—∫¬—Èß°“√

‡°“–°≈ÿà¡¢Õß‡°≈Á¥‡≈◊Õ¥¢Õß§π26

‡¡◊ËÕ∑¥ Õ∫„π∑àÕ‡≈◊Õ¥·¥ß„À≠à∑’Ë·¬°®“°μ—«

ÀπŸ·√μ “√ 5,7-dimethoxyflavone (DMF) ®“°

‡Àßâ“°√–™“¬¥”¡’ƒ∑∏‘Ï§≈“¬∑àÕ‡≈◊Õ¥·¥ß„À≠à ‚¥¬

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï à«πÀπ÷Ëßºà“π NO-cGMP ·≈–

cyclooxygenase pathways ƒ∑∏‘ÏÕ◊Ëπ∑’Ëπà“ π„®

¢Õß “√ DMF §◊Õ ‡æ‘Ë¡°“√‡§≈◊ËÕπ¢Õß‚æ·∑ ‡´’¬¡

ÕÕ°πÕ°‡´≈≈å·≈–¬—∫¬—Èß°“√‡§≈◊ËÕπ¢Õß·§≈‡´’¬¡

®“°πÕ°‡´≈≈å‡¢â“ Ÿà‡´≈≈å27

‡¡◊ËÕ∑¥ Õ∫„π‡π◊ÈÕ‡¬◊ËÕ∫ÿºπ—ßÀ≈Õ¥‡≈◊Õ¥¥”

®“°√°¢Õß§π æ∫«à“ “√ °—¥¥â«¬‡Õ∑“πÕ≈¢Õß

‡Àßâ“°√–™“¬¥”‡æ‘Ë¡°“√ √â“ß‰πμ√‘°ÕÕ°‰´¥å (nitric

oxide, NO) ®“°‡´≈≈å‡¬◊ËÕ∫ÿºπ—ßÀ≈Õ¥‡≈◊Õ¥‚¥¬

‡æ‘Ë¡°“√· ¥ßÕÕ° (expression) ¢Õß endothelial

nitric oxide synthase (eNOS) mRNA ·≈–

‚ª√μ’π28

‡¡◊ËÕ»÷°…“„π‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„®ÀâÕß≈à“ß¢Õß

ÀπŸ·√μæ∫«à“ “√ °—¥¥â«¬‡Õ∑“πÕ≈¢Õß‡Àßâ“

°√–™“¬¥” ¡’ƒ∑∏‘Ï°√–μÿâπ NO signaling ¢Õß

°≈â“¡‡π◊ÈÕÀ—«„® ¡’º≈‡æ‘Ë¡√–¥—∫ cGMP §≈â“¬ƒ∑∏‘Ï¢Õß

sildenafil ∑”„Àâ≈¥°“√∑”ß“π¢ÕßÀ—«„® ·≈–≈¥°“√

‡æ‘Ë¡√–¥—∫·§≈‡´’¬¡™—Ë«§√“«„π‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„®29

 “√ °—¥¥â«¬‡Õ∑“πÕ≈¢Õß‡Àßâ“°√–™“¬¥”

™à«¬≈¥°“√‡°‘¥°“√∫“¥‡®Á∫¢Õß‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„®

∑’Ë‡°‘¥®“°‡≈◊Õ¥¡“‡≈’È¬ßÕ’°§√—ÈßÀ≈—ß°“√¢“¥‡≈◊Õ¥

(myocardial ischemic-reperfusion injury)

„πÀ—«„®ÀπŸ·√μ∑’Ë·¬°®“°μ—« ‚¥¬°≈‰°°“√ÕÕ°

ƒ∑∏‘Ï à«πÀπ÷Ëß‡π◊ËÕß®“°ƒ∑∏‘Ï¢¬“¬À≈Õ¥‡≈◊Õ¥ ·≈–

ƒ∑∏‘Ïμâ“πÕÕ°´‘‡¥™—π30

3. º≈„π —μ«å∑¥≈Õß∑’Ë‡ªìπ‡∫“À«“π

‡¡◊ËÕ»÷°…“º≈¢Õß°√–™“¬¥”∑’Ë„Àâ„πÕ“À“√

ª√‘¡“≥ 1% À√◊Õ 3% π“π 8  —ª¥“Àå „πÀπŸ∂’∫®—°√

TSOD (Tsumura, Suzuki, Obese Diabetes

mice) ∑’Ë¡’§«“¡º‘¥ª√°μ‘∑“ßæ—π∏ÿ°√√¡À≈“¬Õ¬à“ß

∑”„Àâ‡ªìπ‡∫“À«“π Õâ«π ·≈–‡°‘¥‚√§‡¡·∑∫Õ≈‘´÷¡

(metabolic disease) ¢÷Èπ‡Õß ‡ª√’¬∫‡∑’¬∫°—∫

ÀπŸª√°μ‘ TSNO (Tsumura, Suzuki, Non-Obe-

sity mice) æ∫«à“°“√‡æ‘Ë¡¢ÕßπÈ”Àπ—°μ—« °“√

 – ¡¢Õß‰¢¡—π„πÕ«—¬«–¿“¬„π™àÕß∑âÕß §«“¡º‘¥

ª√°μ‘¢Õß‡¡·∑∫Õ≈‘́ ÷¡¢Õß‰¢¡—π ¿“«–√–¥—∫Õ‘π ÿ≈‘π

„π‡≈◊Õ¥ Ÿß §«“¡‰¡à∑π°≈Ÿ‚§  ¿“«–¥◊ÈÕÕ‘π ÿ≈‘π

§«“¡¥—π‚≈À‘μ Ÿß ·≈–‚√§‡ âπª√– “∑ à«πª≈“¬

(peripheral neuropathy) ≈¥≈ß„πÀπŸ TSOD

·μà‰¡à∑”„Àâ‡°‘¥§«“¡·μ°μà“ßÕ¬à“ß‡ÀÁπ‰¥â™—¥„πÀπŸ

TSNO ‡π◊ËÕß®“°ª√– ‘∑∏‘º≈¢Õß°√–™“¬¥”„π°“√

ªÑÕß°—π metabolic diseases √«¡∑—Èß™à«¬≈¥

¿“«–Õâ«πæ∫‡©æ“–„πÀπŸ∑’ËÕâ«π‡∑à“π—Èπ °√–™“¬¥”

®÷ßπà“®–π”¡“„™â‡ªìπ¬“À√◊ÕÕ“À“√ ÿ¢¿“æ‰¥â31

‡¡◊ËÕ»÷°…“„πÀπŸ∂’∫®—°√ TSOD æ∫«à“ “√

 °—¥‡Àßâ“°√–™“¬¥”¥â«¬‡Õ∑‘≈·Õ´‘‡∑μ¡’ƒ∑∏‘Ï°¥°“√

‡æ‘Ë¡πÈ”Àπ—°μ—«·≈–°“√ – ¡‰¢¡—π„πÕ«—¬«–¿“¬„π

™àÕß∑âÕß ·≈–≈¥°“√°‘πÕ“À“√ √«¡∑—Èß· ¥ßƒ∑∏‘Ï

ªÑÕß°—πÕ“°“√∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕÕ‘π ÿ≈‘π §«“¡

¥—π‡≈◊Õ¥ Ÿß ·≈–μ—∫§—Ëß‰¢¡—π (fatty liver) ´÷Ëß°≈‰°

°“√ÕÕ°ƒ∑∏‘Ï à«πÀπ÷ËßÕ“®‡π◊ËÕß®“° “√°≈ÿà¡ poly-

methoxyflavonoids „π°√–™“¬¥”¡’ƒ∑∏‘Ï¬—∫¬—Èß

‡Õπ‰´¡å pancreatic lipase32

„πÀπŸ·√μ∑’Ë‡ªìπ‡∫“À«“π‡π◊ËÕß®“°‰¥â√—∫ “√

streptozotocin ∑àÕ‡≈◊Õ¥·¥ß (aorta) ¢ÕßÀπŸ®–
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 √â“ßÕπÿ¡Ÿ≈Õ‘ √– ÿ́ª‡ªÕ√åÕÕ°‰´¥å·Õπ‰ÕÕÕπ (su-

peroxide anion) ‡æ‘Ë¡¢÷Èπ∂â“‡μ‘¡ “√ °—¥°√–™“¬

¥”¥â«¬‡Õ∑“πÕ≈≈ß„π™‘Èπ à«π∑àÕ‡≈◊Õ¥·¥ß®–≈¥

°“√ √â“ß ÿ́ª‡ªÕ√åÕÕ°‰´¥å·Õπ‰ÕÕÕπ≈ß ·≈–‡æ‘Ë¡

ƒ∑∏‘Ï¢Õß acetylcholine „π°“√∑”„Àâ∑àÕ‡≈◊Õ¥·¥ß

§≈“¬μ—« ·≈–‡¡◊ËÕ„ÀâÀπŸ·√μ∑’Ë‡ªìπ‡∫“À«“π°‘π “√

 °—¥¢π“¥ 100 ¡°./πÈ”Àπ—°μ—« 1 °°. π“π 4  —ª¥“Àå

æ∫«à“∑”„Àâ∑àÕ‡≈◊Õ¥·¥ß≈¥°“√ √â“ß ÿ́ª‡ªÕ√åÕÕ°‰´¥å

·Õπ‰ÕÕÕπ ‡æ‘Ë¡°“√ √â“ß‰πμ√‘°ÕÕ°‰´¥å·≈–∑”„Àâ

∑àÕ‡≈◊Õ¥·¥ß§≈“¬μ—«33

4. º≈μàÕ‡¡·∑∫Õ≈‘´÷¡¢Õß‰¢¡—π

π—°«‘®—¬¢Õß≠’ËªÿÉπæ∫«à“ “√ °—¥‡Àßâ“°√–™“¬¥”

¥â«¬‡Õ∑‘≈·Õ´‘‡∑μ “¡“√∂≈¥§«“¡º‘¥ª√°μ‘¢Õß

‡¡·∑∫Õ≈‘´÷¡„πÀπŸ∂’∫®—°√∑’ËÕâ«π ·≈–¡’º≈≈¥°“√

 – ¡¢Õß‰¢¡—π‰¥â ‡¡◊ËÕ»÷°…“°≈‰°°“√ÕÕ°ƒ∑∏‘Ï„π

‡´≈≈å‰¢¡—π (adipocyte) æ∫«à“  “√ °—¥¥—ß°≈à“«

·≈– “√ 3,5,7,4û-tetramethoxyflavone ·≈– 3,5,7,

3û,4û-pentamethoxy-flavone ¡’ƒ∑∏‘Ï·√ß„π°“√

°√–μÿâπ„Àâ‡´≈≈å 3T3-L1 preadipocytes ‡ª≈’Ë¬π

 ¿“æ (differentiate) ‰ª‡ªìπ‡´≈≈å adipocytes

·≈– “√∑—Èß Õß™π‘¥°√–μÿâπ„Àâ¡’°“√‡æ‘Ë¡√–¥—∫

adiponectin mRNA ·≈–°“√À≈—Ëß adiponectin

≈ß„π¡’‡¥’¬ √«¡∑—Èß‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß peroxi-

some proliferator-activated receptor γ (PPARγ)

´÷Ëß‡ªìπ nuclear receptor ∑’Ë‡¡◊ËÕ°√–μÿâπ®–‡æ‘Ë¡°“√

¥÷ß‰¢¡—π‡¢â“‡´≈≈å·≈–°“√ √â“ß‰¢¡—π‚¥¬‡´≈≈å‰¢¡—π34

5. ƒ∑∏‘Ïμâ“πÕ—°‡ ∫

 “√ 5,7-dimethoxyflavone (5,7-DMF) ∑’Ë

·¬°‰¥â®“°‡Àßâ“°√–™“¬¥” ¡’ƒ∑∏‘Ïμâ“π°“√Õ—°‡ ∫

‡∑’¬∫‰¥â°—∫¬“¡“μ√∞“πÀ≈“¬™π‘¥ §◊Õ ·Õ ‰æ√‘π,

Õ‘π‚¥‡¡∑“´‘π, ‰Œ‚¥√§Õ√å∑‘‚´π ·≈–‡æ√¥π‘‚´‚≈π

®“°°“√»÷°…“ƒ∑∏‘Ïμâ“πÕ—°‡ ∫¢Õß “√π’È„π —μ«å

∑¥≈Õß¥â«¬«‘∏’°“√μà“ß Ê æ∫«à“ “√ 5,7-DMF

 “¡“√∂ μâ“π°“√Õ—°‡ ∫·∫∫‡©’¬∫æ≈—π‰¥â¥’°«à“

·∫∫‡√◊ÈÕ√—ß ‚¥¬· ¥ßƒ∑∏‘Ï¬—∫¬—Èß°“√∫«¡¢ÕßÕÿâß‡∑â“

ÀπŸ¢“«®“° “√§“√“®’π·ππ·≈–‡§‚Õ≈‘π‰¥â¥’°«à“ƒ∑∏‘Ï

¬—∫¬—Èß°“√ √â“ß·°√πŸ‚≈¡“ (granuloma) ®“°°“√

Ωíß ”≈’„μâº‘«Àπ—ß πÕ°®“°π’È æ∫«à“  “√ 5,7-DMF

¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√ √â“ß exudate ·≈–°“√ √â“ß “√

æ√Õ μ“·°≈π¥‘πÕ¬à“ß¡’π—¬ ”§—≠ ‡¡◊ËÕ»÷°…“ƒ∑∏‘Ï

μâ“π°“√Õ—°‡ ∫„π™àÕßªÕ¥¢ÕßÀπŸ¢“« (rat pleu-

risy)35

√“¬ß“π°“√»÷°…“ƒ∑∏‘Ïμâ“πÕ—°‡ ∫¢Õß°√–™“¬

¥”¢Õß§≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—π ß¢≈“π§√‘π∑√å

æ∫«à“  “√ 5-hydroxy-3,7,3',4'-tetrametho-

xyflavone ∑’Ë·¬°‰¥â®“° “√ °—¥°√–™“¬¥”¥â«¬

‡Õ∑“πÕ≈ ¡’ƒ∑∏‘Ï Ÿß ÿ¥„π°“√¬—∫¬—Èß°“√À≈—Ëß‰πμ√‘°-

ÕÕ°‰´¥å®“° RAW264.7 macrophage cells

‡¡◊ËÕ°√–μÿâπ¥â«¬ lipopolysaccharide (LPS) ‚¥¬¡’

§à“ IC50 = 16.1 ‰¡‚§√‚¡≈“√å √«¡∑—Èß¬—∫¬—Èß°“√À≈—Ëß

PGE2 (IC50 = 16.3 ‰¡‚§√‚¡≈“√å) ·μà‰¡à¡’º≈μàÕ

°“√ √â“ß tumor necrosis factor ((TNFα)36  à«π

 “√ °—¥°√–™“¬¥”¥â«¬‡Õ∑“πÕ≈¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√À≈—Ëß

PGE2 ‚¥¬¡’ IC50 = 9.2 ¡§°./¡≈.)  “√ °—¥π’È·≈–

 “√ 5-hydroxy-3,7,3',4'-tetramethoxyflavone

¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß inducible nitric oxide

synthase (iNOS) mRNA Õ¬à“ß¡’§«“¡ —¡æ—π∏å

°—∫§«“¡‡¢â¡¢âπ∑’Ë„™â  ¢≥–∑’Ë¡’º≈μàÕ°“√· ¥ßÕÕ°

¢Õß cyclooxygenase-2 (COX-2) mRNA ‡æ’¬ß

∫“ß à«π37

πÕ°®“°π’È ¬—ßæ∫«à“ “√ °—¥°√–™“¬¥”¥â«¬

§≈Õ‚√øÕ√å¡· ¥ßƒ∑∏‘Ïμâ“πÕ—°‡ ∫‚¥¬≈¥°“√∫«¡

¢ÕßÕÿâß‡∑â“ÀπŸ·√μ‡¡◊ËÕ·¬° “√ ”§—≠ÕÕ°¡“ æ∫«à“

5,7-dimethoxyflavone, trimethylapigenin ·≈–
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tetramethylluteolin ¡’ƒ∑∏‘Ï·√ß„π°“√¬—∫¬—Èß°“√

 √â“ß‰πμ√‘°ÕÕ°‰´¥å„π‡´≈≈å RAW264.7 ‡¡◊ËÕ∂Ÿ°

°√–μÿâπ¥â«¬ LPS ·≈–¡’ƒ∑∏‘Ï·√ßª“π°≈“ß„π°“√

¬—∫¬—Èß°“√ √â“ß TNFα  “√∑—Èß “¡™π‘¥¬—ß¡’ƒ∑∏‘Ï·√ß

„π°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß iNOS mRNA ·≈–

iNOS protein ‚¥¬¡’§«“¡ —¡æ—π∏å°—∫¢π“¥§«“¡

‡¢â¡¢âπ∑’Ë„Àâ38

6. æ‘…μàÕ‡´≈≈å¡–‡√Áß (cytotoxicity) ·≈–

ƒ∑∏‘Ï™à«¬≈¥°“√¥◊ÈÕ¬“ chemotherapy

¡’√“¬ß“π°“√»÷°…“„π‡´≈≈å¡–‡√Áß‡æ“–‡≈’È¬ß

æ∫«à“ “√ °—¥°√–™“¬¥”¥â«¬‡Õ∑“πÕ≈ À√◊Õ “√°≈ÿà¡

methoxyflavones ‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√ÁßÀ≈“¬™π‘¥

·≈–/À√◊Õ ∑”„Àâ‡°‘¥ apoptosis μàÕ‡´≈≈å¡–‡√Áß ‡™àπ

‡´≈≈å¡–‡√Áß∑àÕπÈ”¥’ [Human cholangiocarcinoma

cell lines (HuCCA-1 & RMCCA-1 cells)]39, ‡´≈≈å

¡–‡√Áß‡¬◊ËÕ∫ÿ™àÕßª“° (KB cell line)40, ‡´≈≈å¡–‡√Áß

‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ myeloblastic leukemia (HL-

60 cells)41 ·≈–‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ Hu-

man leukemic U937 cell line42

πÕ°®“°π’È ¡’√“¬ß“π°“√«‘®—¬®“°¡À“«‘∑¬“≈—¬

Œ‘‚√™‘¡“ 2 √“¬ß“π ∑’Ë»÷°…“ƒ∑∏‘Ï¢Õß “√ °—¥

°√–™“¬¥”¥â«¬πÈ”·≈–¥â«¬‡Õ∑“πÕ≈ ·≈– “√°≈ÿà¡

‡ø≈‚«πÕ¬¥å®“°°√–™“¬¥”„π°“√≈¥°“√¥◊ÈÕ¬“¢Õß

‡´≈≈å¡–‡√Áß ‰¥â·°à

°“√»÷°…“º≈μàÕ°“√∑”ß“π¢Õß‚ª√μ’π∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕ¬“¶à“‡´≈≈å¡–‡√ÁßÀ≈“¬™π‘¥

(multidrug resistance-associated proteins)

„π‡´≈≈å¡–‡√ÁßªÕ¥™π‘¥ A549 æ∫«à“ “√ °—¥

°√–™“¬¥”¥â«¬‡Õ∑“πÕ≈¡’ƒ∑∏‘Ï¥’°«à“ “√ °—¥¥â«¬

πÈ”„π°“√‡æ‘Ë¡°“√ – ¡¢Õß calcein ( ’¬âÕ¡‡√◊Õß

· ßø≈ŸÕÕ‡√ ‡´π å„™â¬âÕ¡‡´≈≈å¡’™’«‘μ) ·≈–¬“¡–‡√Áß

doxorubicin „π‡´≈≈åπ’È ·≈– 5,7-dimethoxyflvone

¡’ƒ∑∏‘Ï°√–μÿâπ°“√ – ¡ doxorubicin  Ÿß ÿ¥ ·≈–

™à«¬≈¥°“√¥◊ÈÕ¬“π’È‰¥â43

 à«π°“√»÷°…“º≈μàÕ°“√∑”ß“π¢Õß P-glyco-

protein „π‡´≈≈å¡–‡√Áß‡¬◊ËÕ∫ÿ‰μ LLC-GA5-COL150

∑’Ë¥◊ÈÕμàÕ¬“μâ“π¡–‡√ÁßÀ≈“¬™π‘¥ (‡ªìπ porcine kid-

ney epithelial cell line LLC-PK1 ∑’Ë∂Ÿ° trans-

fected ¥â«¬ human MDR1 cDNA) æ∫«à“  “√

 °—¥¥â«¬‡Õ∑“πÕ≈¡’ƒ∑∏‘Ï¥’°«à“ “√ °—¥¥â«¬πÈ”„π

°“√‡æ‘Ë¡°“√ – ¡¢Õß “√¬âÕ¡ rhodamine 123

·≈–¬“¡–‡√Áß daunorubicin „π‡´≈≈å¡–‡√Áßπ’È ·≈–

 “√ 3,5,7,3û,4û-pentamethoxyflavone ¡’ƒ∑∏‘Ï

 Ÿß ÿ¥„π°“√‡æ‘Ë¡°“√ – ¡ rhodamine 123 ·≈–

daunorubicin ‚¥¬°“√¬—∫¬—Èß°“√∑”ß“π¢Õß P-gly-

coprotein function ∑”„ÀâÕ“®¡’»—°¬¿“æ„π°“√

·°âªí≠À“‡´≈≈å¡–‡√Áß¥◊ÈÕ¬“À≈“¬™π‘¥∑’Ë¡’°≈‰°ºà“π P-

glycoprotein ·≈–™à«¬‡æ‘Ë¡ bioavailability ¢Õß¬“

¡–‡√Áß44

7. ƒ∑∏‘Ïμâ“π°“√·æâ (anti-allergy activity)

 “√ °—¥°√–™“¬¥”¥â«¬‡Õ∑“πÕ≈· ¥ßƒ∑∏‘Ï

μâ“π°“√·æâ ‚¥¬¬—∫¬—Èß°“√À≈—Ëß β-hexosaminidase

®“°°“√¬—∫¬—Èß°“√·μ°¢Õß·°√πŸ≈ (degranulation)

®“°‡´≈≈å RBL-2H3 (´÷Ëß‡ªìπ‚¡‡¥≈¢Õß mast cell)

∑’Ë∂Ÿ°°√–μÿâπ¥â«¬ allergen ‚¥¬¡’§à“ IC50 = 10.9

¡§°./¡≈.  “√ ”§—≠∑’Ë¡’ƒ∑∏‘Ïμâ“π°“√·æâ·√ß∑’Ë ÿ¥ §◊Õ

5-hydroxy-3,7,3',4'-tetramethoxyflavone ¡’§à“

IC50 = 8.0 μg/ml ‚¥¬ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√‡§≈◊ËÕπ¢Õß

·§≈‡´’¬¡‡¢â“‡´≈≈å46

8. ƒ∑∏‘Ïμâ“π‡™◊ÈÕ®ÿ≈‘π∑√’¬å

 “√ 5,7,4û-trimethoxyflavone ·≈– 5,7,3û,4û

-tetramethoxyflavone · ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ¡“‡≈‡√’¬

Plasmodium falciparum  à«π “√ 3,5,7,4û-

tetramethoxyflavone ·≈– 5,7,4û-trimetho-
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xyflavone · ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“ Candida albicans

·≈–· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ Mycobacterium Õ¬à“ßÕàÕπ16

9. ƒ∑∏‘Ïμâ“π°“√‡°‘¥·º≈„π°√–‡æ“–Õ“À“√

‡¡◊ËÕ„Àâ “√ °—¥°√–™“¬¥”¥â«¬‡Õ∑“πÕ≈„π

¢π“¥ 30, 60 ·≈– 120 ¡°./°°. ·°àÀπŸ·√μ æ∫«à“

¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡°‘¥·º≈„π°√–‡æ“–Õ“À“√‡π◊ËÕß®“°

‰¥â√—∫¬“Õ‘π‚¥‡¡∑“´‘π À√◊Õ°√¥‡°≈◊Õ√à«¡°—∫

·Õ≈°ÕŒÕ≈åÀ√◊Õ®“°§«“¡‡§√’¬¥¥â«¬°“√„ÀâÕ¬Ÿà„π∑’Ë

·§∫√à«¡°—∫°“√·™à„ππÈ” ‚¥¬‰¡à¡’º≈μàÕª√‘¡“μ√

¢ÕßπÈ”¬àÕ¬„π°√–‡æ“– §à“§«“¡‡ªìπ°√¥ (pH) ·≈–

°“√À≈—Ëß°√¥ ·μà√—°…“°“√À≈—Ëß‡¡◊Õ°„π°√–‡æ“– (gas-

tric mucus)47

10. º≈μàÕ cytochrome P450 enzymes

‡¡◊ËÕ»÷°…“„π microsome ∑’Ë‡μ√’¬¡®“°μ—∫

ÀπŸ∂’∫®—°√ æ∫«à“ “√ °—¥°√–™“¬¥”¡’º≈μàÕ

CYP1A2 ·≈– CYP2B ·≈–‡¡◊ËÕ„ÀâÀπŸ∂’∫®—°√°‘π

 “√ °—¥¢π“¥ 250 ¡°./°°. π“π 7, 14 ·≈– 21 «—π

æ∫«à“‰¡à¡’º≈μàÕ CYP3A activity ·μà¡’º≈°√–μÿâπ

activities ¢Õß CYP1A1, CYP1A2 À≈—ß‰¥â√—∫ “√

 °—¥™à«ß‡«≈“ —ÈπÊ,  à«π activity ¢Õß CYP2B

‡æ‘Ë¡¢÷Èπμ≈Õ¥∑ÿ°™à«ß‡«≈“∑’Ë„Àâ “√ °—¥, ¢≥–∑’Ë acti-

vity ¢Õß CYP2E1 ‡æ‘Ë¡¢÷Èπ‡©æ“–‡¡◊ËÕ„Àâ “√ °—¥

‡ªìπ‡«≈“π“π‡∑à“π—Èπ48

11. ‡¿ —™®≈π»“ μ√å¢Õß “√°≈ÿà¡ Metho-

xyflavones „πÀπŸ·√μ

®“°√“¬ß“π°“√»÷°…“‡¿ —™®≈π»“ μ√å¢Õß

 “√ °—¥‡Õ∑“πÕ≈„πÀπŸ∂’∫®—°√‚¥¬„Àâ “√ °—¥¢π“¥

750 ¡°./°°. ∑“ßª“° μ‘¥μ“¡ “√°≈ÿà¡ methoxy-

flavones ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß 5,7-dimethoxyflavone

(DMF), 5,7,4'-trimethoxyflavone (TMF), and

3,5,7,3',4'-pentamethoxyflavone (PMF) æ∫«à“

 “√ methoxyflavones ¢÷Èπ∂÷ß√–¥—∫ Ÿß ÿ¥„π‡≈◊Õ¥

¿“¬„π 1-2 ™—Ë«‚¡ßÀ≈—ß„Àâ¬“ ‚¥¬¡’ bioavailability

μË”·§à 1-4%, æ∫°√–®“¬‰ª¬—ßÕ«—¬«–¿“¬„πμà“ßÊ

‚¥¬¡’√–¥—∫ Ÿß ÿ¥„πμ—∫ √Õß≈ß¡“§◊Õ‰μ, ¢—∫ÕÕ°

∑“ßªí  “«–„π√Ÿª¢Õß demethylated, sulfated ·≈–

glucuronidated ·≈–¢—∫ÕÕ°∑“ßÕÿ®®“√–„π√Ÿª¢Õß

demethylated form49

√“¬ß“π°“√«‘®—¬∑“ß§≈‘π‘°

1. º≈μàÕ physical fitness „πºŸâ ŸßÕ“¬ÿ

∑¥ Õ∫„πÕ“ “ ¡—§√ ŸßÕ“¬ÿ ÿ¢¿“æ¥’®”π«π

45 √“¬ ‚¥¬ ÿà¡„Àâ√—∫ª√–∑“π¬“À≈Õ°À√◊Õ “√ °—¥

°√–™“¬¥”À¬“∫ª√‘¡“≥ 25 À√◊Õ 90 ¡°./«—π‡ªìπ‡«≈“

8  —ª¥“Àå »÷°…“º≈μàÕ ¡√√∂¿“æ√à“ß°“¬ (health-

related physical fitness) ‚¥¬„Àâπ—Ëß-¬◊π 30 «‘π“∑’,

°“√«—¥·√ß∫’∫¡◊Õ, √–¬–∑“ß∑’Ë‡¥‘π„π 6 π“∑’·≈–

√–¬–‡«≈“∑’Ë¬◊π‚¥¬«“ß‡∑â“μàÕ°—π  ≈—∫´â“¬¢«“ ·≈–

‡¡◊ËÕ≈◊¡μ“·≈–À≈—∫μ“ (tandem stance test),

«‘‡§√“–Àåª√‘¡“≥ malondialdehde (MDA) ‡Õπ‰´¡å

superoxide dismutase (SOD), catalase (CAT),

·≈– glutathione peroxidase (GSH-Px) æ∫«à“

°√–™“¬¥”™à«¬‡æ‘Ë¡ ¡√√∂¿“æ„π°“√π—Ëß-¬◊π 30

«‘π“∑’·≈–‡¥‘π 6 π“∑’ æ√âÕ¡°—∫‡æ‘Ë¡ activity ¢Õß

scavengerenzymes ∑ÿ°™π‘¥¢â“ßμâπ ¢≥–∑’Ë√–¥—∫

MDA ≈¥≈ß ¥—ßπ—Èπ°√–™“¬¥”®÷ß™à«¬‡æ‘Ë¡§«“¡·¢Áß

·√ß√à“ß°“¬„πºŸâ ŸßÕ“¬ÿ  à«πÀπ÷Ëß‡π◊ËÕß®“°ƒ∑∏‘Ï≈¥¿“«–

oxidative stress50

2. º≈‡©’¬∫æ≈—π¢Õß°√–™“¬¥”μàÕ§«“¡

 “¡“√∂„π°“√ÕÕ°°”≈—ß°“¬

√“¬ß“π°“√»÷°…“º≈‡©’¬∫æ≈—π¢Õß°√–™“¬

¥”·§ª Ÿ́≈‡∑’¬∫°—∫¬“À≈Õ°μàÕ§«“¡ “¡“√∂„π°“√

ÕÕ°°”≈—ß°“¬ ‚¥¬°“√»÷°…“·√°∑¥ Õ∫º≈μàÕ°“√

ªíòπ®—°√¬“π‡√Á«∑’Ë ÿ¥π“π 30 «‘π“∑’ μàÕ°—π 3 §√—Èß
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(maximum 30-s sprint cycling Wingate tests)

„ππ—°»÷°…“™“¬ 19 √“¬ ·≈–°“√»÷°…“∑’Ë 2 ∑¥ Õ∫

º≈μàÕÕÕ°°”≈—ß°“¬¥â«¬°“√ªíòπ®—°√¬“π®πÀ¡¥·√ß

„ππ—°»÷°…“™“¬ 16 √“¬ æ∫«à“§à“μà“ßÊ ∑’Ë«—¥„π∑—Èß

 Õß°“√»÷°…“‰¡à·μ°μà“ß°—π√–À«à“ß°≈ÿà¡∑’Ë ‰¥â

°√–™“¬¥”·≈–°≈ÿà¡∑’Ë‰¥â¬“À≈Õ°51

°“√»÷°…“∑“ßæ‘…«‘∑¬“

°“√»÷°…“æ‘…‡©’¬∫æ≈—π¢Õßºß°√–™“¬¥”„π

ÀπŸ∂’∫®—°√æ∫«à“¢π“¥¢Õßºß°√–™“¬¥”∑’Ë∑”„Àâ —μ«å

∑¥≈Õßμ“¬§√÷ËßÀπ÷Ëß (LD50) ¡’§à“¡“°°«à“ 13.33 °./

°°.°“√»÷°…“æ‘…‡√◊ÈÕ√—ß√–¬–‡«≈“ 6 ‡¥◊Õπ ¢Õßºß

°√–™“¬¥”„πÀπŸ·√μæ—π∏ÿå«‘ μ“√å„π¢π“¥ 20, 200,

1,000 ·≈– 2,000 ¡°./°°./«—π ‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡∑’Ë‰¥â√—∫πÈ” æ∫«à“ÀπŸ∑’Ë‰¥â√—∫°√–™“¬¥”∑ÿ°

°≈ÿà¡¡’πÈ”Àπ—°μ—«∑’Ë‡æ‘Ë¡¢÷Èπ Õ“°“√·≈– ÿ¢¿“æ‰¡à

·μ°μà“ß®“°≈ÿà¡§«∫§ÿ¡ÀπŸ∑’Ë‰¥â√—∫°√–™“¬¥”¢π“¥

2,000 ¡°./°°. ¡’πÈ”Àπ—° —¡æ—π∏å¢Õßμ—∫ Ÿß°«à“

°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ Õ“®‡π◊ËÕß®“°¡’πÈ”

Àπ—°μ—«∑’ËμË”°«à“°≈ÿà¡§«∫§ÿ¡ ·≈–¡’‡¡Á¥‡≈◊Õ¥¢“«

Õ’‚Õ´‘‚πøî≈μË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ ·μà

¬—ß§ßÕ¬Ÿà„π™à«ß§à“ª°μ‘ „πÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫°√–™“¬

¥”¢π“¥ 2,000 ¡°./°°. ¡’√–¥—∫‚§‡≈ ‡μÕ√Õ≈ Ÿß

°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ ÀπŸ∑—Èß Õß‡æ»∑’Ë

‰¥â√—∫°√–™“¬¥” 2,000 ¡°./°°. ¡’√–¥—∫´’√—Ë¡

‚´‡¥’¬¡ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠·μà¬—ß

Õ¬Ÿà„π™à«ß§à“ª°μ‘ º≈°“√μ√«®Õ«—¬«–∑“ß®ÿ≈æ¬“∏‘

«‘∑¬“π—Èπ‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß∑’Ë∫àß™’È«à“‡°‘¥®“°

§«“¡‡ªìπæ‘…¢Õß°√–™“¬¥”52

 à«π°“√»÷°…“æ‘…‡√◊ÈÕ√—ß¢Õß “√ °—¥°√–™“¬¥”

¥â«¬ 95% ‡Õ∑“πÕ≈„πÀπŸ·√μ “¬æ—π∏ÿå«‘ μ“√å°≈ÿà¡

≈– 24 μ—« (‡æ»≈– 12 μ—«) ‚¥¬°√Õ° “√ °—¥∑’Ë‡μ√’¬¡

„π∑√“°“§“π∑å 1% „π¢π“¥ 5, 50 ·≈– 500 ¡°./

°°./«—π ∑“ßª“°À√◊Õ‡∑’¬∫‡∑à“°—∫ 1, 10 ·≈– 100

‡∑à“¢Õß¢π“¥∑’Ë§π°‘π π“π 6 ‡¥◊Õπ ‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡ 2 °≈ÿà¡∑’Ë‰¥â√—∫πÈ”·≈–∑√“°“§“π∑å æ∫«à“

 “√ °—¥¢π“¥ 500 ¡°./°°./«—π∑”„ÀâÀπŸ‡æ»ºŸâ∑’Ë‰¥â

√—∫ “√ °—¥¢π“¥ Ÿß ÿ¥¡’πÈ”Àπ—°μ—«μË”°«à“·≈–°‘π

Õ“À“√πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡∑—Èß Õß°≈ÿà¡Õ¬à“ß¡’π—¬

 ”§—≠ ÀπŸ∑—Èß Õß‡æ»∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ Ÿß ÿ¥¡’

πÈ”Àπ—° —¡æ—∑∏å¢ÕßÀ—«„® μ—∫ °√–‡æ“–Õ“À“√ ‰μ

¢«“ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡∑—Èß ÕßÕ¬à“ß¡’π—¬ ”§—≠‡π◊ËÕß

®“°¡’πÈ”Àπ—°μ—«μË”°«à“ ”À√—∫º≈μàÕ§à“‡§¡’¢Õß‡≈◊Õ¥

ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ Ÿß ÿ¥¡’√–¥—∫‰μ√°≈’-

‡´Õ‰√¥åμË”°«à“°≈ÿà¡§«∫§ÿ¡∑—Èß Õß°≈ÿà¡Õ¬à“ß¡’π—¬

 ”§—≠ ¢≥–∑’ËÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¢π“¥

‡¥’¬«°—π¡’√–¥—∫°≈Ÿ‚§ ·≈–‚§‡≈ ‡μÕ√Õ≈ Ÿß°«à“

°≈ÿà¡§«∫§ÿ¡∑—Èß Õß°≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠ à«π§à“∑“ß

‚≈À‘μ«‘∑¬“æ∫«à“ÀπŸ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ Ÿß ÿ¥ ∑—Èß

 Õß‡æ»¡’√–¥—∫Õ’‚Õ´‘‚πøî≈μË”°«à“  à«π‡æ»‡¡’¬¡’

√–¥—∫≈‘¡‚ø‰´μå Ÿß°«à“°≈ÿà¡§«∫§ÿ¡∑—Èß Õß°≈ÿà¡

Õ¬à“ß¡’π—¬ ”§—≠ ·μà°“√‡ª≈’Ë¬π·ª≈ß‡À≈à“π’È¬—ßÕ¬Ÿà

„π™à«ß¢Õß§à“ª√°μ‘ πÕ°®“°π’È ‰¡àæ∫§«“¡º‘¥

ª√°μ‘¢Õßº≈°“√μ√«®®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÕ«—¬«–μà“ßÊ

∑’Ë∫àß™’Èæ‘…‡√◊ÈÕ√—ß¢Õß “√ °—¥°√–™“¬¥”53

°“√æ—≤π“º≈‘μ¿—≥±å®“°°√–™“¬¥”

®“°°“√∑’Ë “√°≈ÿà¡ methoxyflavones „π

°√–™“¬¥”≈–≈“¬πÈ”‰¥â‰¡à¥’·≈–¡’°“√¥Ÿ¥´÷¡®“°∑“ß

‡¥‘πÕ“À“√‰¥âπâÕ¬ »Ÿπ¬å«‘®—¬·≈–æ—≤π“º≈‘μ¿—≥±å

 ÿ¢¿“æ®“° ¡ÿπ‰æ√ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ®÷ß‰¥â

æ—≤π“ Ÿμ√ “√ °—¥¥â«¬‡Õ∑“πÕ≈¢Õß°√–™“¬¥”

„À¡à‚¥¬„™â√–∫∫π” àß¬“ self-microemulsifying

drug delivery system (SMEDDS) ®“°°“√º ¡
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 “√ °—¥°—∫ polyoxyethylene castor oil (53.3%),

propylene glycol (26.7%), and triglyceride

¢ÕßπÈ”¡—π¡–æ√â“« (20%) ‰¥â‡ªìπ KP-SMEDDS

·≈–°“√æ—≤π“ Ÿμ√º ¡¢Õß 2-hydroxypropyl-β-

cyclodextrin °—∫ “√ °—¥°√–™“¬¥” æ∫«à“ Ÿμ√∑’Ë

æ—≤π“¢÷Èπ∑—Èß Õß Ÿμ√‡¡◊ËÕ„Àâ∑“ßª“°·°àÀπŸ·√μ‡æ‘Ë¡

°“√¥Ÿ¥´÷¡ “√ ”§—≠ 5,7-dimethoxyflavone

(DMF), 5,7,4'-trimethoxyflavone (TMF), and

3,5,7,3',4'-pentamethoxyflavone (PMF) ·μà≈–

 “√¡“°°«à“ 20 ‡∑à“¢Õß “√ °—¥54

 √ÿª

®“°º≈°“√»÷°…“¢â“ßμâπ®–‡ÀÁπ‰¥â«à“°√–™“¬¥”

¡’ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“∑’Ëπà“ π„®À≈“¬Õ¬à“ß ¡’§«“¡

ª≈Õ¥¿—¬§àÕπ¢â“ß Ÿß ·≈–¡’°“√æ—≤π“¡“μ√∞“π¢Õß

«—μ∂ÿ¥‘∫ ¡ÿπ‰æ√ ·≈– “√ °—¥‡Õ∑“πÕ≈·≈–«‘∏’°“√

„π°“√μ√«®«‘‡§√“–Àå§ÿ≥¿“æ·≈â« ®÷ß¡’»—°¬¿“æ Ÿß

∑’Ë®–æ—≤π“‡ªìπº≈‘μ¿—≥±å ÿ¢¿“æ®“° ¡ÿπ‰æ√‰¥â

À≈“°À≈“¬ √«¡∑—Èß‡ªìπ¬“®“° ¡ÿπ‰æ√∑’Ë “¡“√∂

º≈—°¥—π‡¢â“ Ÿà∫—≠™’¬“À≈—°·Ààß™“μ‘ ·≈–‡ªìπ cham-

pion product ‰¥â„πÕπ“§μ ÷́Ëß°√¡æ—≤π“°“√·æ∑¬å

·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°°”≈—ß√à«¡¡◊Õ°—∫

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ·≈– ”π—°ß“π§≥–

°√√¡°“√Õ“À“√·≈–¬“√«¡∑—Èß§≥–π—°«‘®—¬¢Õß

¡À“«‘∑¬“≈—¬¢Õπ·°àππ”‚¥¬ ».¥√.∫—ßÕ√ »√’æ“π‘™-

°ÿ≈™—¬ ‡æ◊ËÕ«“ß·ºπ«‘®—¬·≈–æ—≤π“°√–™“¬¥”‡æ‘Ë¡‡μ‘¡

·≈– àß‡ √‘¡„Àâ¡’°“√æ—≤π“‡ªìπ¬“·≈–º≈‘μ¿—≥±å

 ÿ¢¿“æ®“° ¡ÿπ‰æ√Õ◊ËπÊ ∑’Ë¡’°“√§«∫§ÿ¡§ÿ≥¿“æ
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Abstract
Krachai Dam: A Champion Herbal Product
Anchalee Chuthaputti*
*Institute of Thai Traditional Medicine, Department for Development of Thai Traditional
and Alternative Medicine, Ministry of Public Health, Nonthaburi 11000, Thailand

One of the working strategies and policies of Dr. Pradit Sintawanarong, Minister
of Public Health, is to promote the generation of health-related income of the country
by the production of Thai herbal health products, health food and, and the establish-
ment of Thailand as the medical hub of Asia, without causing negative impact to the
public health service system.  The Department for Development of Thai Traditional and
Alternative Medicine, together with researchers and experts on herbal medicines and
medicinal plants and related public and private organizations, therefore selected five
medicinal plants and herbal products; namely, KwaoKrue Kao (Pueraria candollei Gra-
ham var. mirifica (Airy Shaw & Suvat.) Niyomdham), Krachai Dam (Kaempferia par-
viflora Wall. ex Baker), Plai (Zingiber montanum (Koenig) Link ex Dietr.), Buabok
(Centella asiatica (L.)Urb.), and Luk Prakob (herbal balls for hot herbal compress) to be
developed and promotedas champion herbal products for domestic consumption and
export to generate income for the country.  This review article covers information about
"Krachai Dam", one of the five champion herbal products, and research reports on this
herb that help support its medicinal values and health benefits.

Key words: Kaempferia parviflora, champion product
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