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Õ’§«Õ≈: ‰ø‚∑‡Õ ‚∑√‡®π®“°∂—Ë«‡À≈◊Õß:
∫∑∫“∑μàÕ ÿ¢¿“æ

∏π—π≥—∞ ¡’¡“°1, ®ÿ√’√—μπå ¥“¥«ß1,2, æ—™√’ ∫ÿ≠»‘√‘3

1 »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√μ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√∑“ß°“√·æ∑¬å, 2  “¬«‘™“‡∑§π‘§°“√·æ∑¬å
§≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

3 ¿“§«‘™“™’«‡§¡’ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

∫∑§—¥¬àÕ

Õ’§«Õ≈ (equol) ‡ªìπ “√®“°æ◊™∑’Ë¡’‚§√ß √â“ß∑“ß‡§¡’·≈–∫∑∫“∑Àπâ“∑’Ë§≈â“¬ŒÕ√å‚¡π‡Õ ‚∑√‡®π (estrogen) ‡¡◊ËÕ

°‘πæ◊™®”æ«°∂—Ë«‡À≈◊Õß (soy bean) ·∫§∑’‡√’¬„π≈”‰ â®–™à«¬‡ª≈’Ë¬π “√μ—Èßμâπ™◊ËÕ‡¥¥‡´Õ‘π (daidzein) ‡ªìπÕ’§«Õ≈∑’Ë

¡’‚§√ß·∫∫ (configuration) ‡ªìπ S-(-) ´÷Ëß®—∫°—∫μ—«√—∫¢ÕßŒÕ√å‚¡π‡Õ ‚∑√‡®π™π‘¥∫’μâ“ (β-estrogen receptor) ‰¥â

Õ¬à“ß‰√°Áμ“¡ °√–∫«π°“√‡¡·∑∫Õ≈‘́ ÷¡¥—ß°≈à“«Õ“®®–‰¡à‡°‘¥¢÷Èπ„π√à“ß°“¬¢Õß∫“ß§π ‡π◊ËÕß®“°°“√ —ß‡§√“–ÀåÕ’§«Õ≈

¡’ªí®®—¬ ”§—≠∑’Ë‡°’Ë¬«¢âÕßÀ≈“¬ª√–°“√ Õ“∑‘‡™àπ ™π‘¥·≈–®”π«π¢Õß·∫§∑’‡√’¬„π≈”‰ â¢Õß·μà≈–∫ÿ§§≈ ·≈–°“√∫√‘‚¿§

Õ“À“√∑’Ë¡’∂—Ë«‡À≈◊Õß‡ªìπ à«πª√–°Õ∫À≈—° ‡ªìπμâπ  ¡’ß“π«‘®—¬®”π«π¡“°∑’Ë√“¬ß“π∂÷ß∫∑∫“∑¢ÕßÕ’§«Õ≈∑“ß¥â“π ÿ¢¿“æ

‡™àπ „™â„π°“√√—°…“Õ“°“√«—¬∑Õß ∫”∫—¥‚√§¡–‡√Áß∫“ß™π‘¥ ‰¥â·°à ¡–‡√Áß‡μâ“π¡ ¡–‡√ÁßμàÕ¡≈Ÿ°À¡“° ‡ªìπμâπ √«¡∂÷ß

‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ·≈–¿“«–°√–¥Ÿ°æ√ÿπ ªí®®ÿ∫—π¡’°“√»÷°…“«‘®—¬‡°’Ë¬«°—∫Õ’§«Õ≈·≈–∫∑∫“∑∑“ß¥â“π ÿ¢¿“æ

°—πÕ¬à“ß°«â“ß¢«“ß ‡æ◊ËÕπ”¡“ª√–¬ÿ°μå„™âª√–‚¬™πå∑“ß°“√·æ∑¬å
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∫∑π”
‡¡◊ËÕªï §.». 1932 π—°«‘∑¬“»“ μ√å§âπæ∫ “√™π‘¥Àπ÷Ëß

„πªí  “«–¢Õß —μ«å®”æ«°¡â“ (equine)  “√π’È¡’‚§√ß √â“ß

∑“ß‡§¡’·≈–§ÿ≥ ¡∫—μ‘§≈â“¬ŒÕ√å‚¡π‡Õ ‚∑√‡®π (estrogen)

À√◊Õ‡Õ ∑√“‰¥ÕÕ≈ (estradiol) ®÷ßμ—Èß™◊ËÕ«à“ Õ’§«Õ≈ (equol)(1)

πÕ°®“°π—Èπ¬—ßæ∫Õ’§«Õ≈„πªí  “«–·°–·≈–ª»ÿ —μ«å (cattle)

¥â«¬(2) ª√–¡“≥ 50 ªïÀ≈—ß®“°π—Èπ ¡’√“¬ß“π°“√μ√«®æ∫

Õ’§«Õ≈„πªí  “«–¡πÿ…¬å ·≈– —μ«å™π‘¥Õ◊ËπÊ Õ’° ‡™àπ «—« ‰°à

≈‘ß  ÿπ—¢ À¡Ÿ ÀπŸ∂’∫®—°√ (mouse) ·≈–ÀπŸ·√∑ (rat)  —μ«å∑’Ë

°‘πÕ“À“√®”æ«°∂—Ë«‡À≈◊Õß¡’√–¥—∫¢ÕßÕ’§«Õ≈„πªí  “«– Ÿß

°«à“‡¡◊ËÕ°‘πÕ“À“√®”æ«°æ◊™™π‘¥Õ◊ËπÊ(3,4)  ”À√—∫¡πÿ…¬åπ—Èπ

æ∫«à“ª√–™“°√„π∑«’ª‡Õ‡™’¬ ‡™àπ ®’π ≠’ËªÿÉπ ‰μâÀ«—π ‡ªìπμâπ

´÷Ëßπ‘¬¡∫√‘‚¿§∂—Ë«‡À≈◊Õß‡ªìπª√–®” ¡’√–¥—∫Õ’§«Õ≈„πªí  “«–

 Ÿß°«à“ª√–™“°√„πª√–‡∑»μ–«—πμ°´÷Ëß∫√‘‚¿§∂—Ë«‡À≈◊Õß„π

ª√‘¡“≥∑’ËπâÕ¬°«à“

Õ’§«Õ≈‡ªìπ‡¡·∑∫Õ‰≈μå¢Õß “√°≈ÿà¡‰Õ‚´ø≈“‚«π

(isoflavones) ™◊ËÕ ‡¥¥´‘π (daidzin) ·≈–‡¥¥‡´Õ‘π (daidzein)

´÷Ëß‡ªìπ “√æƒ°…‡§¡’ (phytochemicals) ∑’Ëæ∫¡“°„π

∂—Ë«‡À≈◊Õß  ‘Ëß∑’Ëπà“ —ß‡°μ§◊ÕºŸâ „À≠à∑’Ë·¡â®–°‘π∂—Ë«‡À≈◊Õß„π

ª√‘¡“≥‡∑à“°—π ·μà¡’∫“ß√“¬‡∑à“π—Èπ∑’Ëμ√«®æ∫ª√‘¡“≥Õ’§«Õ≈

 Ÿß„πªí  “«– „π¢≥–∑’Ë∫“ß√“¬·∑∫‰¡àæ∫‡≈¬(5-9) ∑”„Àâπ—°

«‘∑¬“»“ μ√åæ¬“¬“¡§âπ§«â“À“§”μÕ∫«à“‡ªìπ‡æ√“–‡Àμÿ„¥

¥—ßπ—Èπ®÷ß‡√‘Ë¡¡’°“√»÷°…“„πÀπŸ∑¥≈Õß∂÷ß°≈‰°‡¡·∑∫Õ≈‘´÷¡

¢Õß “√æƒ°…‡§¡’™π‘¥π’È ·≈–‰¥â»÷°…“‡ª√’¬∫‡∑’¬∫√–À«à“ß

ÀπŸ∑¥≈Õß∑’Ë‡≈’È¬ß„π√–∫∫ª√“»®“°‡™◊ÈÕ·∫§∑’‡√’¬ °—∫ÀπŸ

∑¥≈Õßª°μ‘∑’Ë‰¥â√—∫‡™◊ÈÕ·∫§∑’‡√’¬ æ∫«à“ÀπŸ∑’Ë¡’‡™◊ÈÕ·∫§∑’‡√’¬

¡’§«“¡ —¡æ—π∏å°—∫°“√æ∫ “√æƒ°…‡§¡’„π√à“ß°“¬¢ÕßÀπŸ

π—Èπ¡“°¢÷Èπ(10) ªí®®ÿ∫—π¡’ß“π«‘®—¬®”π«π¡“°∑’Ë»÷°…“∫∑∫“∑

¢ÕßÕ’§«Õ≈„π∑“ß°“√·æ∑¬å „π·ßà¢Õß°“√√—°…“‚√§μà“ßÊ

μ—«Õ¬à“ß‡™àπ ¡–‡√Áß‡μâ“π¡(11-13) ¡–‡√ÁßμàÕ¡≈Ÿ°À¡“°(14) Õ“°“√

¢Õß μ√’„π¿“«–À≈—ßÀ¡¥ª√–®”‡¥◊Õπ ·≈–¿“«–°√–¥Ÿ°

æ√ÿπ(15)

‚§√ß √â“ß∑“ß‡§¡’ ·≈–§ÿ≥ ¡∫—μ‘¢ÕßÕ’§«Õ≈
Õ’§«Õ≈ ¡’™◊ËÕ∑“ß‡§¡’«à“ 4',7-dihydroxyisoflavone

¡’ Ÿμ√‚¡‡≈°ÿ≈‡ªìπ C15H14O3 ¡’πÈ”Àπ—°‚¡‡≈°ÿ≈ 242.27

¥“≈μ—π ‚§√ß √â“ß‡ªìπ‡Œ‡∑Õ‚√‰´§≈‘° (heterocyclic) ¡’À¡Ÿà

‰Œ¥√Õ° ‘́≈ (hydroxyl group) ∑’Ë«àÕß‰«μàÕªØ‘°‘√‘¬“‡§¡’Õ¬Ÿà

2 À¡Ÿà ·≈–¡’Õ–μÕ¡ÕÕ°´‘‡®π∑’Ë§àÕπ¢â“ß‡©◊ËÕ¬μàÕªØ‘°‘√‘¬“

‡§¡’Õ¬Ÿà„π«ß·À«πøŸ·√π (furan ring) ‡ªìπ “√¡’¢—È«μË” ®÷ß

≈–≈“¬πÈ”‰¥â ‰¡à¥’ ‰¡à∑π°√¥ ¥Ÿ¥°≈◊π· ßÕ—≈μ√“‰«‚Õ‡≈Áμ‰¥â

πâÕ¬ Õ¬à“ß‰√°Áμ“¡æ∫«à“Õ’§«Õ≈ ¡’ 2 ‚§√ß·∫∫ (configura-

tion) ∑—Èßπ’Èμ“¡°“√À¡ÿπ¢Õß‰§√—≈§“√å∫Õπ∑’Ëμ”·Àπàß C-3

(chiral carbon C-3) ‰¥â·°à ·∫∫ S-(-) (√Ÿª∑’Ë 1 °) ·≈–·∫∫

R-(+) (√Ÿª∑’Ë 1 ¢) ÷́Ëß„π∑“ß‡§¡’®—¥«à“‡ªìπ§π≈–‚§√ß·∫∫

(configuration) °—π  —ß‡°μ®“°‡ âπæ—π∏–„π√Ÿª 1 ° ‡ªìπ

‡ âπª√–À¡“¬∂÷ßæ—π∏–‡§¡’™’È‡¢â“¥â“πÀ≈—ß°√–¥“…   à«π

1 ¢ ‡ªìπ‡ âπ∑÷∫À¡“¬∂÷ßæ—π∏–‡§¡’™’ÈÕÕ°¥â“πÀπâ“°√–¥“…

‚§√ß·∫∫∑—Èß Õßπ’È¡’§ÿ≥ ¡∫—μ‘μà“ß°—π ‚¥¬·∫∫ S-(-) æ∫‰¥â

®“°‡¡·∑∫Õ≈‘´÷¡¢Õß·∫§∑’‡√’¬„π√à“ß°“¬¡πÿ…¬å ¡’ƒ∑∏‘Ïμâ“π

Õπÿ¡Ÿ≈Õ‘ √– (antioxidant) ‡π◊ËÕß®“°¡’ Ÿμ√‚§√ß √â“ß∑“ß‡§¡’

§≈â“¬§≈÷ß°—∫‡Õ ‚∑√‡®π (estrogen, 17 beta-estradiol E2

isoflavones) (√Ÿª∑’Ë 1 §) ́ ÷Ëß‡ªìπŒÕ√å‚¡π‡æ»À≠‘ß ®÷ß¡’°≈‰°

°“√ÕÕ°ƒ∑∏‘Ï§≈â“¬°—π‚¥¬ “¡“√∂®—∫°—∫‡Õ ‚∑√‡®π√’‡´æ‡μÕ√å

(estrogen receptor) „π√à“ß°“¬‰¥â(11) Õ’§«Õ≈®÷ß®—¥‡ªìπ

‰ø‚∑‡Õ ‚∑√‡®π (phytoestrogen) À√◊Õ‡Õ ‚∑√‡®π∑’Ë¡“®“°

∏√√¡™“μ‘ ‡™àπ‡¥’¬«°—∫ “√‡¥¥‡´Õ‘π·≈–‡®π‘ μ‘π (genistein)

(√Ÿª∑’Ë 1 ß. ·≈– ®.) ´÷Ëß¡’ ¡∫—μ‘§≈â“¬ŒÕ√å‚¡π‡æ»À≠‘ß

°“√ —ß‡§√“–ÀåÕ’§«Õ≈
ªí®®ÿ∫—ππ—°«‘∑¬“»“ μ√å “¡“√∂ —ß‡§√“–ÀåÕ’§«Õ≈

∫√‘ ÿ∑∏‘Ï∑’Ë¡’‚§√ß·∫∫ S-(-) ‡æ◊ËÕπ”‰ª„™â„π°“√»÷°…“«‘®—¬‰¥â

∑—Èßπ’È‚¥¬Õ“»—¬·∫§∑’‡√’¬∫“ß™π‘¥ ‡™àπ Lactococcus gavieae

‡ªìπμ—«™à«¬„π°√–∫«π°“√ —ß‡§√“–Àå πÕ°®“°π’È¬—ß¡’·∫§∑’‡√’¬

Õ’°À≈“¬™π‘¥∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ —ß‡§√“–ÀåÕ’§«Õ≈ ¥—ß· ¥ß

„πμ“√“ß∑’Ë 1 ́ ÷Ëß à«π„À≠à‡ªìπ·∫§∑’‡√’¬™π‘¥‰¡àÕ“»—¬ÕÕ° ‘́‡®π

¬âÕ¡μ‘¥ ’·°√¡∫«° √Ÿª∑√ß·∑àß „π¿“«–ª°μ‘·∫§∑’‡√’¬‡À≈à“π’È

‰¡à‡ªìπÕ—πμ√“¬μàÕ√à“ß°“¬¡πÿ…¬å ·μàÕ“®°àÕ‚√§„π ‘Ëß¡’™’«‘μÕ◊Ëπ

‡™àπ L. garvieae °àÕ‚√§„πª≈“ æ∫‰¥â„π‡π¬·¢ÁßÕ‘μ“‡≈’¬π

∫“ß™π‘¥(17-18) ¡’√“¬ß“π«à“°“√„™â¬“ªØ‘™’«π– (antibiotics) ¡’

º≈∑”„ÀâºŸâ∑’Ë‡§¬ —ß‡§√“–ÀåÕ’§«Õ≈„π√à“ß°“¬‰¥â °≈—∫‰¡à “¡“√∂

 —ß‡§√“–ÀåÕ’§«Õ≈ ·μàºŸâ∑’Ë‰¡à “¡“√∂ —ß‡§√“–ÀåÕ’§«Õ≈ À“°

√—∫ª√–∑“πº—° º≈‰¡â¡“°¢÷Èπ√à“ß°“¬Õ“® —ß‡§√“–ÀåÕ’§«Õ≈

‰¥â(19)

„πªï §.». 2005 Setchell ·≈–§≥–(20) ‰¥â —ß‡§√“–Àå

Õ’§«Õ≈·∫∫ S-(-) ‚¥¬π”Õÿ®®“√–¢Õß§π∑’Ë¡’·∫§∑’‡√’¬
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 —ß‡§√“–ÀåÕ’§«Õ≈„π≈”‰ â„À≠à ¡“∑”ªØ‘°‘√‘¬“°—∫‡¥¥‡´Õ‘π

(√Ÿª∑’Ë 1 ß) ®“°∂—Ë«‡À≈◊Õß∑’Ëº ¡„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ À≈—ß®“°

∫à¡‡æ“–∑’Ë 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 3 «—π ®–‰¥âÕ’§«Õ≈

·∫∫ S-(-) ‡∑à“π—Èπ ªí®®ÿ∫—π¬—ß‰¡à∑√“∫·πà™—¥«à“·∫§∑’‡√’¬

™π‘¥„¥∑”Àπâ“∑’ËÀ≈—°„π°“√‡ª≈’Ë¬π‡¥¥‡´Õ‘π‡ªìπÕ’§«Õ≈ ·μà

§“¥«à“‡°‘¥®“°°“√∑”ß“π√à«¡°—π¢Õß·∫§∑’‡√’¬À≈“¬™π‘¥

‚¥¬Õ“»—¬§ÿ≥ ¡∫—μ‘¢Õß·∫§∑’‡√’¬„π≈”‰ â´÷Ëß¡’‡Õπ‰´¡å

beta-glucosidases ‡æ◊ËÕ™à«¬„π°√–∫«π°“√‰Œ‚¥√‰≈ ‘́  (hy-

drolysis) ‡¥¥‡´Õ‘π„Àâ·μ°μ—«‡ªìπ‚¡‡≈°ÿ≈∑’Ë‡≈Á°≈ß ‰¥â “√

μ—«°≈“ß‰¥‰Œ‚¥√‡¥¥‡´Õ‘π (dihydrodaidzein) ·≈–„π∑’Ë ÿ¥

‡ª≈’Ë¬π‡ªìπÕ’§«Õ≈‚§√ß·∫∫ S-(-) ́ ÷Ëß®“°ß“π«‘®—¬μà“ßÊ æÕ

 √ÿª‰¥â«à“ªí®®—¬À≈—°∑’Ë‡°’Ë¬«¢âÕßμàÕ°“√ —ß‡§√“–ÀåÕ’§«Õ≈§◊Õ

æ—π∏ÿ°√√¡·≈–™π‘¥¢ÕßÕ“À“√∑’Ë√—∫ª√–∑“π(7)

°“√μ√«®«—¥Õ’§«Õ≈
‡π◊ËÕß®“°Õ’§«Õ≈∂Ÿ°¥Ÿ¥´÷¡∑’Ëºπ—ß≈”‰ â„À≠à (colon)

‰¥â¥’°«à“‡¥¥‡´Õ‘π(27) ®÷ß “¡“√∂μ√«®æ∫Õ’§«Õ≈‰¥â„πæ≈“ ¡“

À≈—ß®“°√—∫ª√–∑“πÕ“À“√‰ª·≈â«ª√–¡“≥ 4 ™—Ë«‚¡ß ‡æ√“–

Õ’§«Õ≈¡’§«“¡§ßμ—«Õ¬Ÿà‰¥âπ“π°«à“‡¥¥‡´Õ‘π·≈–‡®π‘ μ‘π

æ∫Õ’§«Õ≈„πæ≈“ ¡“¡’§«“¡‡¢â¡¢âπ Ÿß ÿ¥„π‡«≈“ 24 ™—Ë«‚¡ß

À≈—ß°“√√—∫ª√–∑“πÕ“À“√ ®“°π—Èπ§«“¡‡¢â¡¢âπ®–§àÕ¬Ê ≈¥

≈ß ‡¡◊ËÕºà“π‰ª 48 ™—Ë«‚¡ß®–¬—ß§ßæ∫Õ’§«Õ≈Õ¬Ÿà„πª√‘¡“≥

πâÕ¬·μà Ÿß°«à“§à“§«“¡‡¢â¡¢âπæ◊Èπ∞“π (baseline concentra-

tion)(33)

«‘∏’°“√μ√«®«—¥Õ’§«Õ≈ ª√–°Õ∫¥â«¬ Õß¢—ÈπμÕπÀ≈—°

¢—ÈπμÕπ·√°§◊Õ°“√·¬° “√‰ø‚∑‡Õ ‚∑√‡®π‚¥¬Õ“»—¬‡∑§π‘§

‚§√¡“‚∑°√“øï ‡™àπ gas-liquid chromatography, high-

performance liquid chromatography (HPLC) ·≈–

Õ‘‡≈Á°‚∑√‚ø‡√´‘  ‡™àπ capillary electrophoresis ‡ªìπμâπ

¢—ÈπμÕπ∑’Ë Õß‡ªìπ°“√√–∫ÿ™π‘¥¢Õß “√ Õ“»—¬À≈—°°“√∑“ß

 ‡ª°‚∑√ ‚§ªï (spectroscopy) ·≈– ‡ª°‚∑√‡¡μ√’¡«≈

(mass spectrometry) πÕ°®“°π’È ¬—ß¡’«‘∏’μ√«®«—¥Õ◊ËπÊ ‡™àπ

«‘∏’∑’ËÕ“»—¬ À≈—°°“√∑“ß¿Ÿ¡‘§ÿâ¡°—π«‘∑¬“ ‚¥¬„™â·Õπμ‘∫Õ¥’∑’Ë

®”‡æ“–μàÕÕ’§«Õ≈ ‡™àπ «‘∏’ radioimmunoassay «‘∏’ enzyme-

linked immunoassay ·≈–«‘∏’ time-resolved fluoro-

immunoassay (TR-FIA)(34) ‡ªìπμâπ ´÷Ëß®–‰¡à°≈à“«∂÷ß√“¬

≈–‡Õ’¬¥¢Õß¢—ÈπμÕπ¢Õß«‘∏’°“√‡À≈à“π’È„π∫∑§«“¡π’È ‡¡◊ËÕ„™â«‘∏’

TR-FIA «—¥√–¥—∫Õ’§«Õ≈¢Õßª√–™“°√¬ÿ‚√ª(35) ‡æ◊ËÕÀ“§à“ª°μ‘

√Ÿª∑’Ë 1 ‚§√ß √â“ß∑“ß‡§¡’¢Õß  °. Õ’§«Õ≈ ‚§√ß·∫∫ S-(-)  ¢. Õ’§«Õ≈ ‚§√ß·∫∫ R-(+) §. ‡Õ ‚∑√‡®π
ß. ‡¥¥‡´Õ‘π  ®. ‡®π‘ μ‘π(16)
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æ∫«à“„πæ≈“ ¡“ ¡’§à“ 4.5-133.7 ·≈–„πªí  “«–¡’§à“

203.9-6143.9 π“‚π‚¡≈/≈‘μ√  à«π°“√„™â«‘∏’ HPLC «—¥√–¥—∫

Õ’§«Õ≈¢Õßª√–™“°√™“«Õ‡¡√‘°—π æ∫Õ’§«Õ≈‡©≈’Ë¬„π‡≈◊Õ¥

0-33 ·≈–„πªí  “«– 150 π“‚π‚¡≈/≈‘μ√(36) ·≈–„π™“«

‡Õ‡™’¬æ∫«à“¡’Õ’§«Õ≈‡©≈’Ë¬„πæ≈“ ¡“ > 20-41 ·≈–„π

ªí  “«– 0-77.6 π“‚π‚¡≈/≈‘μ√(37)

∫∑∫“∑¢ÕßÕ’§«Õ≈μàÕ ÿ¢¿“æ
ªí®®ÿ∫—π∫∑∫“∑¢Õß “√æƒ°…‡§¡’°—∫ ÿ¢¿“æ‡ªìπ

‡√◊ËÕß∑’Ë¡’ºŸâ π„®»÷°…“°—π¡“° Õ’§«Õ≈‡ªìπ “√æƒ°…‡§¡’∑’Ëπ”

¡“„™â„π¥â“π ÿ¢¿“æ¥â«¬‡™àπ°—π μ—«Õ¬à“ß‡™àπ „™â„π°“√

√—°…“Õ“°“√«—¬∑Õß √—°…“¡–‡√Áß „™â°—∫ºŸâ∑’Ë¡’¿“«–°√–¥Ÿ°æ√ÿπ

·≈–ºŸâ∑’Ë‡ªìπ‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ‡ªìπμâπ

Õ’§«Õ≈°—∫°“√√—°…“Õ“°“√«—¬∑Õß
«—¬À¡¥ª√–®”‡¥◊Õπ (menopause) À√◊Õ«—¬∑Õß  àß

º≈μàÕ ÿ¢¿“æ¢Õß‡æ»À≠‘ß ‡™àπ ∑”„Àâ‡°‘¥Õ“°“√√âÕπ«Ÿ∫«“∫

§√—Ëπ‡π◊ÈÕ§√—Ëπμ—« ‡Àß◊ËÕÕÕ°„π‡«≈“°≈“ß§◊π √«¡∑—Èß àßº≈μàÕ

®‘μ„®·≈–Õ“√¡≥å¥â«¬ Õ“°“√¥—ß°≈à“«√—°…“‰¥â¥â«¬°“√„Àâ

ŒÕ√å‚¡π‡Õ ‚∑√‡®π ªí®®ÿ∫—π¡’°“√ —ß‡§√“–ÀåÕ’§«Õ≈‡æ◊ËÕ‡ªìπ

∑“ß‡≈◊Õ°„π°“√√—°…“Õ“°“√¢Õß«—¬∑Õß Õ¬à“ß‰√°Áμ“¡°“√

„™âÕ’§«Õ≈ —ß‡§√“–Àå„π°“√√—°…“Õ“°“√¥—ß°≈à“«¬—ß‰¡à·æ√à

À≈“¬ Õ¬Ÿà„π¢—Èπ∑¥≈Õß„™â°—∫ºŸâ π„®‡©æ“–°≈ÿà¡‡∑à“π—Èπ ¡’°“√

∑¥≈Õß„™âÕ’§«Õ≈ª√‘¡“≥μà“ßÊ ‡ª√’¬∫‡∑’¬∫°—∫°“√„™â “√

‡¡·∑∫Õ‰≈μå™π‘¥√«¡¢Õß∂—Ë«‡À≈◊Õß ‡æ◊ËÕ√—°…“Õ“°“√«—¬∑Õß

æ∫«à“Õ’§«Õ≈∫√‘ ÿ∑∏‘Ï≈¥Õ“°“√«—¬∑Õß‰¥â¥’°«à“(38) ‡¡◊ËÕ„Àâ μ√’

™“«≠’ËªÿÉπ√—∫ª√–∑“πÕ’§«Õ≈ —ß‡§√“–Àåª√‘¡“≥ 10 ¡‘≈≈‘°√—¡

μàÕ«—π ‡ªìπ‡«≈“ 12  —ª¥“Àå °Áæ∫«à“≈¥Õ“°“√¢Õß«—¬∑Õß‰¥â

Õ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ·≈–‰¡à¡’

Õ“°“√¢â“ß‡§’¬ß(39) „πªï §.». 2012 Oyama ·≈–§≥–(40) ‰¥â

»÷°…“º≈¢Õß “√ °—¥Õ’§«Õ≈®“°∏√√¡™“μ‘ „π°“√≈¥√‘È«√Õ¬

μ’π°“„π μ√’™“«≠’ËªÿÉπ«—¬À¡¥ª√–®”‡¥◊Õπ°≈ÿà¡∑’Ë‰¡à “¡“√∂

 —ß‡§√“–ÀåÕ’§«Õ≈‰¥â æ∫«à“™à«¬≈¥√‘È«√Õ¬μ’π°“‰¥âÀ“° μ√’

‡À≈à“π—Èπ‰¡à¡’¿“«–‡§√’¬¥ Õ¬à“ß‰√°Áμ“¡ °“√»÷°…“μà“ßÊ ¥—ß

°≈à“«¬—ß‡ªìπ‡æ’¬ß°“√»÷°…“π”√àÕß·≈–¬—ßμâÕß°“√Õß§å§«“¡√Ÿâ

Õ’°¡“°‡æ◊ËÕ π—∫ πÿπ°“√„™âÕ’§«Õ≈„π°“√√—°…“Õ“°“√«—¬∑Õß

μ“√“ß∑’Ë 1  ·∫§∑’‡√’¬„π≈”‰ â∑’Ë¡’∫∑∫“∑‡°’Ë¬«¢âÕß°—∫°“√‡ª≈’Ë¬π‰Õ‚´ø≈“‚«π‡ªìπÕ’§«Õ≈‚§√ß·∫∫ S-(-)(4)

       ™π‘¥¢Õß·∫§∑’‡√’¬

Adlercreutzia equolifaciens

Asaccharobacter celatus AHU1763

Asaccharobacter celatus gen,nov.sp. nov strain do03

Clostridium-like bacterium

Coriobacteriaceae sp MT1B9

Eggerthella sp Julong 732

Enterococcus faecium

Escherichia coli (HGH21 and HGH6)

Eubacterium sp D1 and D2

Lactobacillus mucosae

Lactobacillus sp Niu-O16

Slackia sp HE8

Slackia equolifaciens (Strain DZE)

Veillonella sp

Mixture of Lactobacillus mucosae EP12, Enterococcus

faecium EP11, Finegoldia magna EP13, and Veillonella sp

·À≈àß

Human

Rat

Rat

Human

Mouse

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

ªØ‘°‘√‘¬“

Daidzein  Equol

Daidzein  Equol

Daidzein  Equol

Daidzin  Dihydrodaidzein

Genistein   5-hydroxy-equol

Dihydrodaidzein  Equol

Daidzein  Equol

Daidzein  Equol

Daidzin  Daidzein

Daidzein  Equol

Daidzein  Equol

Daidzein  Equol

Daidzein  Equol

Daidzein  Equol

Daidzein  Equol

‡Õ° “√

Õâ“ßÕ‘ß

21

22

23

24

25

25,26

27

28

29

27

30

31

32

27

27
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Õ’§«Õ≈°—∫°“√√—°…“¡–‡√Áß
¡–‡√Áß‡μâ“π¡ (breast cancer) ‡ªìπ¡–‡√Áß∑’Ëæ∫¡“°

Õ—π¥—∫μâπÊ „πºŸâÀ≠‘ß ®“°°“√»÷°…“æ∫«à“Õ’§«Õ≈∑—Èß·∫∫

S-(-) ·≈– R-(+)  “¡“√∂≈¥°“√≈ÿ°≈“¡ (invasive) ¢Õß

‡´≈≈å¡–‡√Áß‡μâ“π¡ MDA-MB-231 ‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘μ‘ ·≈–‰¡à‡æ‘Ë¡√–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π MMP-9, TIMP-

1 À√◊Õ TIMP-2 ´÷Ëß‚¥¬∑—Ë«‰ª·≈â«¬’π‡À≈à“π’È®–· ¥ßÕÕ°

‡¡◊ËÕ¡’°“√·æ√à°√–®“¬¢Õß‡´≈≈å¡–‡√Áß·≈–¿“«–‡π◊ÈÕ‡¬◊ËÕ∂Ÿ°

∑”≈“¬(11) Õ’§«Õ≈¬—ß™à«¬°√–μÿâπ„Àâ‡°‘¥°“√μ“¬¢Õß‡´≈≈å¡–‡√Áß

MDA-MB-231 ·∫∫·Õæ‚æ‚∑ ‘  (apoptosis) ‚¥¬¬—∫¬—Èß

°“√· ¥ßÕÕ°¢Õß NF-kappa B(41) „πªï §.». 2011 Szliszka

·≈–§≥–(42) √“¬ß“π«à“ “√‰Õ‚´ø≈“‚«πμà“ßÊ ®“°∂—Ë«‡À≈◊Õß

‰¥â·°à ‡¥¥‡´Õ‘π ‡®π‘ μ‘π ·≈–Õ’§«Õ≈ ¡’º≈μàÕ°√–∫«π°“√

 àß —≠≠“≥„Àâ‡´≈≈å¡–‡√ÁßμàÕ¡≈Ÿ°À¡“° (prostate cancer)

‡°‘¥°“√μ“¬¢Õß‡´≈≈å·∫∫·Õæ‚æ‚∑ ‘  πÕ°®“°π—Èπ¬—ß¡’

√“¬ß“π∂÷ßº≈¢Õß‰Õ‚´ø≈“‚«π®“°∂—Ë«‡À≈◊ÕßμàÕ°√–∫«π°“√

 √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à (angiogenesis) „π thymic lymphoma

„πªï §.». 2012 Bellou ·≈–§≥–(43) ‰¥â„™â “√ 6-meth-

oxyequol „π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß human umbilical vein

endothelial cell ‚¥¬¥Ÿ®“°°“√À≈—Ëß¢Õß vascular endo-

thelial growth factor (VEGF) ∑’Ë¡’Àπâ“∑’Ë°√–μÿâπ°“√ √â“ß

À≈Õ¥‡≈◊Õ¥„À¡à æ∫«à“ 6-methoxyequol ™à«¬≈¥¢π“¥¢Õß

°âÕπ¡–‡√Áß≈ß‰¥â ‚¥¬¡’°“√≈¥≈ß¢Õß°√–∫«π°“√ √â“ßÀ≈Õ¥

‡≈◊Õ¥„À¡à ªí®®ÿ∫—π¡’§«“¡æ¬“¬“¡∑’Ë®–»÷°…“‡°’Ë¬«°—∫√–¥—∫

¢ÕßÕ’§«Õ≈ ‡æ◊ËÕª√–‚¬™πå„π°“√„™â‡ªìπμ—«™’È«—¥∑“ß™’«¿“æ

(biomarkers) „π¡–‡√ÁßμàÕ¡≈Ÿ°À¡“° ¡–‡√Áß≈”‰ â„À≠à ·≈–

¡–‡√Áß‡μâ“π¡

Õ’§«Õ≈°—∫¿“«–°√–¥Ÿ°æ√ÿπ
„πªï §.». 2004 Lydeking-Olsen ·≈–§≥–(44)

„Àâ μ√’«—¬À¡¥ª√–®”‡¥◊Õπ™“«‡¥π¡“√å°®”π«π 23 §π

√—∫ª√–∑“ππ¡∂—Ë«‡À≈◊Õß«—π≈– 500 ¡‘≈≈‘≈‘μ√ ´÷Ëß¡’ª√‘¡“≥

‰Õ‚´ø≈“‚«π 75 ¡‘≈≈‘°√—¡ ‡ªìπ‡«≈“π“π 2 ªï æ∫«à“§à“

¡«≈°√–¥Ÿ°‡æ‘Ë¡¢÷Èπ ·μà¬—ß¡’°“√»÷°…“¢Õß∫“ß§≥–«‘®—¬∑’Ë„Àâ

º≈‰¡à‡ªìπ‰ª„π∑“ß‡¥’¬«°—π°—∫ß“π¢Õß Lydeking-Olsen

μ—«Õ¬à“ß‡™àπ „πªï §.». 2006-2007 Wu ·≈–§≥–(45,46) „Àâ

™“«≠’ËªÿÉπ√—∫ª√–∑“π‰Õ‚´ø≈“‚«π™π‘¥·§ª Ÿ́≈ 75 ¡‘≈≈‘°√—¡

μàÕ«—π √à«¡°—∫°“√‡¥‘πÕÕ°°”≈—ß §√—Èß≈– 45 π“∑’ 3 §√—ÈßμàÕ

 —ª¥“Àå ‡ªìπ‡«≈“ 1 ªï æ∫«à“‰¡à¡’º≈μàÕ¡«≈°√–¥Ÿ° ·≈–„π

ªï §.». 2009 Kenny ·≈–§≥–(47) ‰¥â„Àâ μ√’™“«Õ‡¡√‘°—π∑’Ë

¡’Õ“¬ÿ 60-93 ªï √—∫ª√–∑“π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß 18 °√—¡

√à«¡°—∫‰Õ‚´ø≈“‚«π™π‘¥‡¡Á¥∑’Ë¡’ª√‘¡“≥‰Õ‚´ø≈“‚«π 105

¡‘≈≈‘°√—¡μàÕ«—π π“π 1 ‡¥◊Õπ æ∫«à“‰¡à¡’º≈μàÕ°“√‡æ‘Ë¡¢÷Èπ¢Õß

¡«≈°√–¥Ÿ°‡™àπ°—π Õ¬à“ß‰√°Áμ“¡ „π°√≥’¢Õß μ√’Õ‡¡√‘°—ππ’È

Õ“®‡°‘¥®“°Õ“¬ÿ¢Õß°≈ÿà¡μ—«Õ¬à“ß∑’Ë Ÿß‡°‘π‰ª ¥—ßπ—Èπ °“√®–

π”Õ’§«Õ≈ ÷́Ëß‡ªìπ “√‰Õ‚´ø≈“‚«π¡“„™â‡æ◊ËÕ√—°…“¿“«–

°√–¥Ÿ°æ√ÿπ®÷ß®”‡ªìπμâÕß¡’°“√»÷°…“‡æ‘Ë¡‡μ‘¡‡æ◊ËÕ„Àâ ‰¥â¢âÕ¡Ÿ≈

∑’Ë‡À¡“–°—∫°“√π”‰ªª√–¬ÿ°μå„™â

Õ’§«Õ≈°—∫‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥
 ”À√—∫º≈¢ÕßÕ’§«Õ≈°—∫‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ¡’

°“√»÷°…“„π μ√’«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ™“«®’π 270 §π

°≈ÿà¡∑’Ë°‘π∂—Ë«‡À≈◊Õß∫¥ (whole soy) 40 °√—¡‡æ’¬ßÕ¬à“ß‡¥’¬«

‡∑’¬∫°—∫°≈ÿà¡∑’Ë°‘ππ¡‰¢¡—πμË” 40 °√—¡º ¡°—∫‡¥¥‡´Õ‘π 63

¡‘≈≈‘°√—¡ ∑ÿ°«—π‡ªìπ‡«≈“μàÕ‡π◊ËÕß 6 ‡¥◊Õπ æ∫«à“°≈ÿà¡∑’Ë°‘π

∂—Ë«‡À≈◊Õß∫¥‡æ’¬ßÕ¬à“ß‡¥’¬«¡’Õ—μ√“‡ ’Ë¬ß°“√‡ªìπ‚√§À—«„®

≈¥≈ß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°àÕπ·≈–À≈—ß°“√∑¥≈Õßæ∫«à“√–¥—∫

low density lipoprotein-cholesterol (LDL-C) „π´’√—¡

À≈—ß°“√∑¥≈Õß≈¥≈ß√âÕ¬≈– 7.95  à«π√–¥—∫¢Õß high sen-

sitivity C-reactive protein (hs-CRP) „π ’́√—¡À≈—ß°“√

∑¥≈Õß≈¥≈ß√âÕ¬≈– 0.164 ÷́Ëß¡’ à«π™à«¬≈¥ªí®®—¬‡ ’Ë¬ßμàÕ

°“√‡°‘¥‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥‰¥â(48) „πªï §.». 2012 Wong

·≈–§≥–(49) „Àâ™“¬·≈– μ√’«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’‰¢¡—π

„π‡≈◊Õ¥ Ÿß √—∫ª√–∑“πÕ“À“√∑’Ëª√ÿß®“°∂—Ë«‡À≈◊Õßª√‘¡“≥

30-52 °√—¡μàÕ«—π‡ªìπ‡«≈“ 1 ‡¥◊Õπ ‡¡◊ËÕ®”·π°Õ“ “ ¡—§√

‡À≈à“π’ÈÕÕ°‡ªìπ°≈ÿà¡∑’Ë√à“ß°“¬ “¡“√∂ —ß‡§√“–ÀåÕ’§«Õ≈‰¥â

·≈–°≈ÿà¡∑’Ë‰¡à “¡“√∂ —ß‡§√“–ÀåÕ’§«Õ≈‰¥â æ∫«à“Àπ÷Ëß‡¥◊Õπ

À≈—ß√—∫ª√–∑“π “√ °—¥®“°∂—Ë«‡À≈◊Õß °≈ÿà¡∑’Ë√à“ß°“¬ “¡“√∂

 —ß‡§√“–ÀåÕ’§«Õ≈‰¥â ¡’√–¥—∫ LDL ≈¥≈ß ¢≥–∑’Ë√–¥—∫ high

density lipoprotein (HDL) §ß∑’Ë √à«¡°—∫¡’ apolipoprotein

A-I ∑’Ë Ÿß¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à “¡“√∂ —ß‡§√“–ÀåÕ’§«Õ≈

‰¥â ®÷ß‡ªìπ‰ª‰¥â«à“º≈‘μ¿—≥±åÕ“À“√∑’Ëª√ÿß®“°∂—Ë«‡À≈◊Õß ¡’

ª√–‚¬™πåμàÕºŸàªÉ«¬°≈ÿà¡‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥
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°“√»÷°…“Õ’§«Õ≈„πª√–‡∑»‰∑¬
„πªï §.». 2013 Loutchanwoot ·≈–§≥–(50) ‰¥â

»÷°…“º≈¢ÕßÕ’§«Õ≈μàÕ°“√À≈—ËßŒÕ√å‚¡π¢ÕßμàÕ¡„μâ ¡Õß

æ‘∑ŸÕ‘μ“√’ (pituitary) „πÀπŸ‡æ»ºŸâ ‚¥¬»÷°…“√–¥—∫¢Õß¬’π

∑’Ë§«∫§ÿ¡°“√· ¥ßÕÕ°¢ÕßŒÕ√å‚¡π·Õπ‚¥√‡®π ·≈–‡Õ 

‚∑√‡®π„πμàÕ¡„μâ ¡Õß à«πÀπâ“ ·≈–«—¥√–¥—∫ lutinizing

hormone ·≈– prolactin „π°√–· ‡≈◊Õ¥ æ∫«à“Õ’§«Õ≈¡’

°“√∑”ß“π„π√–¥—∫¬’π§≈â“¬°—∫°“√∑”ß“π¢Õß‡Õ ‚∑√‡®π ‚¥¬

 “¡“√∂‡æ‘Ë¡√–¥—∫ mRNA ¢Õß¬’π estrogen receptor

alpha, tuncated estrogen recepter produce 1/2 ·≈–

√–¥—∫ prolactin „π°√–· ‡≈◊Õ¥ ¢≥–∑’Ë “¡“√∂≈¥√–¥—∫

leutinizing hormone „π°√–· ‡≈◊Õ¥ ´÷Ëß„Àâº≈μ√ß¢â“¡°—∫

anti-androgenic drug flutamide (FLUT) ∑’Ë¡’Àπâ“∑’Ë

¬—∫¬—Èß°“√∑”ß“π¢ÕßŒÕ√å‚¡π‡æ» Õ¬à“ß‰√°Áμ“¡ °“√«‘®—¬

‡°’Ë¬«°—∫Õ’§«Õ≈„πª√–‡∑»‰∑¬¬—ßÕ¬Ÿà√–À«à“ß°“√‡√‘Ë¡μâπ ´÷Ëß

„πÕπ“§μÀ“°¡’ºŸâ∑”°“√»÷°…“«‘®—¬„π‡√◊ËÕß¥—ß°≈à“«¡“°¢÷Èπ
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Abstract

Equol is a phytoestrogen with similar chemical structure and estrogen-like effect. It is synthesized from
soy bean in food by specific metabolic pathway using bacteria in  human intestine. Daidzein, a precursor,

is changed to S-(-)equol, which can bind to β-estrogen receptor. However, this metabolic pathway is
found in some people because there are several factors involved in this synthesis, for example, types
and amount of intestinal bacteria and behavior of soy-bean consumption. There are many reports
regarding roles of equol in treatment of menopause, some cancer including breast cancer and prostate
cancer, cardiovascular diseases and osteoporosis. At present, there are many studies regarding equol
and its role in health which may be applied in medicine.
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