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∫∑ª√‘∑—»πå

138

∫∑§—¥¬àÕ

„πªí®®ÿ∫—π§«“¡ π„®„π°“√„™â ¡ÿπ‰æ√‡æ◊ËÕ°“√ªÑÕß°—π·≈–√—°…“‚√§‰¥â‡æ‘Ë¡ Ÿß¢÷Èπ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°

ª√–™“™π¡’§«“¡„ à„®μàÕ ÿ¢¿“æ‡æ◊ËÕªÑÕß°—π·≈–√—°…“Õ“°“√‡®Á∫ªÉ«¬¡“°¢÷Èπ √«¡∂÷ß¡’§«“¡°â“«Àπâ“¢Õß

°“√«‘®—¬∑“ß‡¿ —™‡«∑∑”„Àâ∑√“∫∂÷ß “√ ”§—≠„π ¡ÿπ‰æ√™π‘¥μà“ßÊ·≈– √√æ§ÿ≥°“√ÕÕ°ƒ∑∏‘Ï ∑”„Àâ

ª√–™“™π¡’§«“¡¡—Ëπ„®μàÕ°“√„™â ¡ÿπ‰æ√‡æ‘Ë¡¢÷Èπ Õ¬à“ß‰√°Áμ“¡°“√„™â ¡ÿπ‰æ√„πÕ¥’μ¡—°‡ªìπ°“√„™â„π√Ÿª

 ¡ÿπ‰æ√ ¥¢≥–∑’Ëªí®®ÿ∫—ππ‘¬¡π”¡“∑”‡ªìπºß·Àâß∫√√®ÿ·§ª Ÿ́≈„π√Ÿª “√ °—¥ ¡ÿπ‰æ√®÷ß¡’§«“¡·√ß‡æ‘Ë¡¢÷Èπ

 –¥«°„π°“√„™â·≈–‡°Á∫√—°…“·μàÕ“®‡ªìπº≈∑”„Àâ¡’‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å®“°°“√„™â “√ °—¥ ¡ÿπ‰æ√

™π‘¥μà“ßÊ ‡æ‘Ë¡¡“°¢÷Èπ¥â«¬  ‡¡◊ËÕæ‘®“√≥“¢âÕ¡Ÿ≈∑“ß‡¿ —™«‘∑¬“¢Õß “√ °—¥ ¡ÿπ‰æ√‡À≈à“π’È ®–æ∫«à“

¢âÕ¡Ÿ≈°“√»÷°…“∑“ß‡¿ —™®≈π»“ μ√åπ—Èπ¡’‰¡à§√∫∂â«π ¡∫Ÿ√≥å‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¢âÕ¡Ÿ≈∑“ß‡¿ —™

æ≈»“ μ√å„π°“√ÕÕ°ƒ∑∏‘Ï´÷Ëßæ∫‰¥â¡“°°«à“ ∑”„Àâ°“√À“¢âÕ¡Ÿ≈§«“¡ —¡æ—π∏å√–À«à“ß§à“æ“√“¡‘‡μÕ√å∑“ß

‡¿ —™®≈π»“ μ√å·≈–‡¿ —™æ≈»“ μ√å‡æ◊ËÕ∑”π“¬∂÷ßª√– ‘∑∏‘º≈·≈–Õ“°“√‰¡àæ÷ßª√– ß§å®“°°“√„™â “√

 °—¥ ¡ÿπ‰æ√‡À≈à“π’È‡ªìπ‰ª‰¥â¬“° ªí®®ÿ∫—π¬—ß‰¡à¡’ “√ °—¥ ¡ÿπ‰æ√™π‘¥„¥„πª√–‡∑»‰∑¬∑’Ë¡’√“¬ß“π°“√

»÷°…“∑“ß‡¿ —™®≈π»“ μ√å∑’Ë ¡∫Ÿ√≥åÕÕ°¡“ ¥—ßπ—Èπ∫∑§«“¡π’È®÷ßμâÕß°“√π”‡ πÕ∂÷ß°√–∫«π°“√·≈–

ªí≠À“¢Õß°“√»÷°…“‡¿ —™®≈π»“ μ√å¢Õß “√ °—¥ ¡ÿπ‰æ√„π ‘Ëß¡’™’«‘μ Õ—π®–‡ªìπª√–‚¬™πåμàÕ°“√æ—≤π“

ß“π«‘®—¬·≈–Õß§å§«“¡√Ÿâ‡æ◊ËÕ„Àâ¡’°“√æ—≤π“§ÿ≥¿“æ·≈–¢âÕ¡Ÿ≈¢Õß‡¿ —™¿—≥±å®“° ¡ÿπ‰æ√‰∑¬μàÕ‰ª

§” ”§—≠ : ‡¿ —™®≈π»“ μ√å,  “√ °—¥ ¡ÿπ‰æ√,  ‘Ëß¡’™’«‘μ

°“√æ—≤π“ “√ °—¥®“° ¡ÿπ‰æ√‡æ◊ËÕπ”¡“
»÷°…“„π ‘Ëß¡’™’«‘μ

°“√π” ¡ÿπ‰æ√ ¥‡æ◊ËÕ„™â„π°“√ªÑÕß°—π·≈–

√—°…“‚√§π—Èπ¡—°‡°‘¥§«“¡‰¡à –¥«°„π°“√√—°…“

§ÿ≥¿“æ¢Õß ¡ÿπ‰æ√ √«¡∂÷ßª√‘¡“≥ ¡ÿπ‰æ√∑’Ë„™â¡’

ª√‘¡“≥ Ÿß¡“°®÷ßμâÕßπ” ¡ÿπ‰æ√π—ÈπÊ ¡“·ª√√Ÿª

‡æ◊ËÕ¬◊¥Õ“¬ÿ°“√„™âß“π·≈–√—°…“§ÿ≥¿“æ¢Õß “√

ÕÕ°ƒ∑∏‘Ï ´÷Ëß®–æ∫«à“°√–∫«π°“√·ª√√Ÿª·≈– °—¥

 ¡ÿπ‰æ√Õ“®∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬πÈ”Àπ—°‰¥âμ—Èß·μà

90% À√◊Õ¡“°°«à“μ“¡·μà™π‘¥¢Õß ¡ÿπ‰æ√·≈–«‘∏’°“√
¿“§«‘™“‡¿ —™«‘∑¬“·≈– √’√«‘∑¬“ §≥–‡¿ —™»“ μ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ª∑ÿ¡«—π °√ÿß‡∑æœ 10330
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·ª√√Ÿª1,2 ¥—ß· ¥ß„π√Ÿª∑’Ë 1

ªí≠À“ ”§—≠¢Õß°“√‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√

‡æ◊ËÕπ”¡“»÷°…“„π ‘Ëß¡’™’«‘μª√–°“√Àπ÷Ëß§◊Õ  “√

‡À≈à“π’È¡—°≈–≈“¬‰¥â¥’„πμ—«∑”≈–≈“¬Õ‘π∑√’¬å ·μà≈–

≈“¬‰¥âπâÕ¬„ππÈ”À√◊Õμ—«∑”≈–≈“¬¡’¢—È«3,4 ∑”„Àâ°“√

∑¥ Õ∫‡æ◊ËÕÀ“§à“™’« ¡¡Ÿ≈‡æ◊ËÕ∫àß∂÷ß°“√¥Ÿ¥´÷¡¬“

®“°°“√√—∫ª√–∑“π (Oral bioavailability) ‡ªìπ‰ª

¥â«¬§«“¡¬“°≈”∫“° ‡π◊ËÕß®“°°√–∫«π°“√»÷°…“

‡À≈à“π’È®–μâÕß„Àâ “√ °—¥ ¡ÿπ‰æ√‡¢â“À≈Õ¥‡≈◊Õ¥¥”

´÷Ëßμ—«∑”≈–≈“¬Õ‘π∑√’¬å∑’Ë„™â„π¢—ÈπμÕπ°“√ °—¥¡—°

‡ªìπæ‘…μàÕÕ«—¬«–¿“¬„π¢Õß ‘Ëß¡’™’«‘μ∑’Ë∑”°“√

∑¥ Õ∫‚¥¬‡©æ“– —μ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡ ¥—ßπ—Èπ®÷ß

μâÕßπ”μ—«™à«¬∑”≈–≈“¬´÷Ëß¡’§«“¡‡ªìπæ‘…μË”¡“„™â„π

°“√‡μ√’¬¡ “√≈–≈“¬‡æ◊ËÕ„Àâ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”„π ‘Ëß¡’

™’«‘μ5 ‚¥¬∑”°“√‡®◊Õ®“ß “√ °—¥À√◊Õ¬“‡μ√’¬¡∑’Ë

μâÕß°“√∑¥ Õ∫¥â«¬ “√≈–≈“¬‰Õ‚´‚∑π‘§ (Isotonic

solution) ‡™àπ πÈ”‡°≈◊Õ (Normal saline solution)

À√◊Õ  “√≈–≈“¬øÕ ‡øμ (Phosphate buffer) ∑’Ë

‰¡àÕ—πμ√“¬μàÕ√à“ß°“¬¢Õß ‘Ëß¡’™’«‘μ

°“√ÕÕ°·∫∫°“√∑¥≈Õß‡æ◊ËÕÀ“æ“√“¡‘‡μÕ√å
∑“ß‡¿ —™®≈π»“ μ√å

‡¡◊ËÕ‡√“ “¡“√∂‡μ√’¬¡ “√≈–≈“¬¢Õß “√ °—¥

 ¡ÿπ‰æ√∑’Ë¡’§«“¡‡ªìπæ‘…μË”μàÕ ‘Ëß¡’™’«‘μ·≈â« ≈”¥—∫

∂—¥¡“‡ªìπ°“√ÕÕ°·∫∫°“√∑¥≈Õß‡æ◊ËÕÀ“æ“√“

¡‘‡μÕ√å∑’Ë ”§—≠∑“ß‡¿ —™®≈π»“ μ√å6 Õ—π‰¥â·°à

1) °“√¥Ÿ¥´÷¡ ‡™àπ §à“√–¥—∫¬“ Ÿß ÿ¥, ‡«≈“∑’Ë‡°‘¥

√–¥—∫¬“ Ÿß ÿ¥ ‡ªÕ√å‡´Áπμå°“√∂Ÿ°¥Ÿ¥´÷¡

2) °“√°√–®“¬μ—« ‡™àπ °“√®—∫°—∫‚ª√μ’π„π

‡≈◊Õ¥ °“√°√–®“¬μ—«‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ·≈–®ÿ¥ÕÕ°ƒ∑∏‘Ï

3) °“√‡ª≈’Ë¬π ¿“æ¬“ ‡™àπ °“√‡ª≈’Ë¬π·ª≈ß

¢Õßμ—«¬“ °“√‡æ‘Ë¡¢÷Èπ¢Õß‡¡μ“∫Õ‰≈μå

4) °“√¢—∫∂à“¬¬“ ‡™àπ §à“§√÷Ëß™’«‘μ¢Õß¬“ §à“

°“√¢—∫ÕÕ°¢Õß¬“ºà“π√–∫∫Õ«—¬«–μà“ßÊ

¥—ßπ—Èπ°“√ÕÕ°·∫∫°“√∑¥≈Õß®÷ßμâÕß„™â —μ«å

∑¥≈Õß¢π“¥‡≈Á°∑’Ë “¡“√∂‡°Á∫‡≈◊Õ¥∑’Ë‡«≈“μà“ßÊ°—π

¿“¬À≈—ß‰¥â√—∫¬“À√◊Õ “√ °—¥ ¡ÿπ‰æ√ ‡æ◊ËÕπ”‰ª

«‘‡§√“–ÀåÀ“√–¥—∫¬“·≈–‡¡μ“∫Õ‰≈μå„π‡≈◊Õ¥‰¥â

‚¥¬®–‡√‘Ë¡∑”°“√‡°Á∫‡≈◊Õ¥°àÕπ„Àâ¬“‡æ◊ËÕ¥Ÿ§à“æ◊Èπ∞“π

√Ÿª∑’Ë 1 °“√ Ÿ≠‡ ’¬πÈ”Àπ—°®“°°“√º≈‘μ °“√·ª√√Ÿª·≈– °—¥ ¡ÿπ‰æ√
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(Baseline) ¢Õß™’«‡§¡’μà“ßÊ „π‡≈◊Õ¥‡ª√’¬∫‡∑’¬∫

°—∫¿“¬À≈—ß‰¥â√—∫¬“ ´÷Ëß®–∑”„Àâ∑√“∫∂÷ß°“√

‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ°—∫√–∫∫Õ«—¬«–μà“ßÊ7 ‡™àπ μ—∫

·≈–‰μ ´÷ËßÕ“®‡°‘¥®“°¬“À√◊Õμ—«∑”≈–≈“¬°Á‰¥â „π

°“√∑¥≈Õß∑“ß‡¿ —™®≈π»“ μ√å‚¥¬∑—Ë«‰ª®–μâÕß

∑”°“√‡°Á∫‡≈◊Õ¥ª√–¡“≥ 6-8 ™à«ß‡«≈“ (time point)

‡æ◊ËÕ„Àâ§√Õ∫§≈ÿ¡‡«≈“μ—Èß·μà°àÕπ„Àâ¬“ ‡«≈“∑’Ë√–¥—∫

¬“¢÷Èπ Ÿß ÿ¥ ‡«≈“∑’Ë√–¥—∫¬“≈¥≈ß„π√–¬–°√–®“¬μ—«

·≈–‡«≈“∑’Ë‡°‘¥°“√¢—∫ÕÕ°¬“ÕÕ°ª√–¡“≥ 5‡∑à“¢Õß

§à“§√÷Ëß™’«‘μ (half-life)8 ´÷Ëß„π∫“ß§√—ÈßÕ“®æ∫«à“√–¥—∫

¬“∑’Ë 5‡∑à“¢Õß§à“§√÷Ëß™’«‘μ ¡—°¡’§à“μË”°«à“§«“¡‰«¢Õß

‡§√◊ËÕß¡◊Õ∑’Ë„™â«‘‡§√“–Àå ∑”„Àâ‡°‘¥ªí≠À“‡√◊ËÕß§«“¡

πà“‡™◊ËÕ∂◊Õ¢Õß¢âÕ¡Ÿ≈ ¥—ß· ¥ß„π√Ÿª∑’Ë 2

®“°√Ÿª∑’Ë 2 ®–æ∫«à“‡¡◊ËÕ„Àâ¬“ 5 ¡‘≈≈‘°√—¡©’¥

‡¢â“ÀπŸ·√∑πÈ”Àπ—° 500 °√—¡ (¢π“¥¬“‡∑à“°—∫ 10

¡‘≈≈‘°√—¡/°‘‚≈°√—¡) ®–‰¥â§à“§«“¡‡¢âπ¢âπ¢Õß¬“

Õ‘ √–„π‡≈◊Õ¥ª√–¡“≥ 100 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√

‚¥¬μ—ÈßÕ¬Ÿà∫π ¡¡μ‘∞“π∑’Ë«à“  “√π’È‰¡à®—∫°—∫‚ª√μ’π

„π‡≈◊Õ¥ ·≈–‰¡à‡°‘¥°“√·æ√à®“°À≈Õ¥‡≈◊Õ¥‡¢â“ Ÿà

¿“¬„π‡´≈≈åμà“ßÊ¢ÕßÀπŸ·√∑À≈—ß®“°∑’Ë‰¥â∫√‘À“√¬“

·≈â« ́ ÷Ëß°“√„™â‡§√◊ËÕß¡◊Õ«‘‡§√“–Àå∑’Ë¡’§«“¡‰«ª“π°≈“ß

‡™àπ HPLC-UV Õ“®‰¡à “¡“√∂À“√–¥—∫¬“„π‡≈◊Õ¥

∑’Ë‡«≈“ 5 ‡∑à“¢Õß§à“§√÷Ëß™’«‘μ ´÷Ëß¡’√–¥—∫§«“¡‡¢â¡¢âπ

¢Õß¬“‡æ’¬ß 3.125 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√®÷ßÕ“®μâÕß

¡’°“√ª√—∫¢π“¥¬“„Àâ Ÿß¢÷ÈπÀ√◊Õ„™â‡§√◊ËÕß¡◊Õ«‘‡§√“–Àå

∑’Ë¡’§«“¡‰« Ÿß¢÷Èπ ‡æ◊ËÕÀ“ª√‘¡“≥¢Õß¬“·≈–‡¡μ“-

∫Õ‰≈μå„π√–¬–∑’Ë¡’°“√°”®—¥¬“ÕÕ°®“°√à“ß°“¬

∑”„Àâ√–¥—∫¬“≈¥μË”≈ß

°“√‡≈◊Õ°·≈–æ—≤π“«‘∏’«‘‡§√“–ÀåÀ“√–¥—∫¬“·≈–
‡¡μ“∫Õ‰≈μå

®“°°“√§”π«≥„π√Ÿª∑’Ë 2 ®–æ∫«à“§à“√–¥—∫¬“

 Ÿß ÿ¥¢Õß°“√„Àâ¬“©’¥‡¢â“À≈Õ¥‡≈◊Õ¥¥”¢Õß “√

 °—¥ ¡ÿπ‰æ√„π™π“¥ 10 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡¡’§à“

ª√–¡“≥ 100 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘μ√ ·μà„π°“√

»÷°…“®√‘ß‡¡◊ËÕ„Àâ “√ °—¥ ¡ÿπ‰æ√·∫∫√—∫ª√–∑“π

√Ÿª∑’Ë 2 °“√∑¥≈Õß‡æ◊ËÕÀ“æ“√“¡‘‡μÕ√å∑“ß‡¿ —™®≈π»“ μ√å¢Õß “√ °—¥ ¡ÿπ‰æ√„πÀπŸ·√∑
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„π¢π“¥ 10-50 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡·°à —μ«å∑¥≈Õßπ—Èπ

®–‰¥â§à“√–¥—∫¬“ Ÿß ÿ¥ª√–¡“≥ 100-500 π“‚π°√—¡/

¡‘≈≈‘≈‘μ√ Õ—π‡ªìπº≈¡“®“°°√–∫«π°“√¥Ÿ¥´÷¡¬“

°√–®“¬μ—«¬“·≈–‡¡·∑∫Õ≈‘´÷¡¢Õß¬“„π∑“ß‡¥‘π

Õ“À“√9,10 ¥—ßπ—Èπ‡§√◊ËÕß¡◊Õ«—¥∑’Ë¡’§«“¡‰«ª“π°≈“ß

‡™àπ HPLC-UV Õ“®‰¡à„™àμ—«‡≈◊Õ°∑’Ë‡À¡“– ¡„π

°“√π”¡“„™â«‘‡§√“–Àå ‡π◊ËÕß®“°§«“¡‰«¢Õß‡§√◊ËÕß

¡◊Õ¡’§à“μË”°«à“√–¥—∫¬“ Ÿß ÿ¥„π¢π“¥∑’Ë„™â®√‘ß°—∫ ‘Ëß

¡’™’«‘μ ∑”„Àâ„π√–¬–À≈—ß‡√‘Ë¡¡’°“√π”‡§√◊ËÕß¡◊Õ«—¥

§«“¡‰« Ÿß ‡™àπ LC-MS ‡¢â“¡“„™â„π°“√»÷°…“‡¿ —™-

®≈π»“ μ√å¢Õß “√ °—¥ ¡ÿπ‰æ√ ∑”„Àâ “¡“√∂«—¥

√–¥—∫¬“‰¥â§√Õ∫§≈ÿ¡μ—Èß·μà ™à«ß§«“¡‰«ª√–¡“≥ 1-

1,000 π“‚π°√—¡/¡‘≈≈‘≈‘μ√11,12 ÷́Ëßπà“®–æÕ‡æ’¬ßμàÕ

°“√μ√«®«—¥√–¥—∫¬“·≈–‡¡μ“∫Õ‰≈μå¢Õß “√ °—¥

 ¡ÿπ‰æ√„π ‘Ëß¡’™’«‘μ Õ¬à“ß‰√°Áμ“¡°“√ —ß‡§√“–Àå

 “√¡“μ√“∞“π (Standard powder) ¢Õß “√ °—¥

 ¡ÿπ‰æ√‡æ◊ËÕ∑”°“√«—¥‡™‘ßª√‘¡“≥π—Èπ ¡—°¡’μâπ∑ÿπ Ÿß

·≈–‰¡à “¡“√∂À“´◊ÈÕ “√¡“μ√∞“π‰¥â‚¥¬∑—Ë«‰ª
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Abstract

Pharmacokinetic Study of Herbal Extracts in vivo
Phisit Khemawoot
Department of Pharmacology and Physiology,Faculty of Pharmaceutical Sciences, Chulalongkorn
University,Patumwan Bangkok, 10330
Corresponding author: phisitkhema@hotmail.com

Public interests in herbal usage for disease prevention and treatment are increasing recently
due to public awareness of healthy lifestyle and advancement in pharmacognosy research. Major
findings of active constituents in various herbs with confirmation of pharmacological effects can
improve confidence in herbal usage. Herbal usage in the past is developed for household con-
sumption such as fresh preparation. Meanwhile, currently available phytopharmaceutical prod-
ucts are formulated as dry powder packed in capsule.  This formulation can be resulting in in-
crease of active ingredients, prolong shelf-life, and convenience in packaging and transportation.
However, changing in pattern of herbal usage may cause in increase of adverse events and side
effects from phytopharmaceutical products. Pharmacological data of existing phytopharmaceutical
products can be divided into two parts, pharmacokinetics (PK) and pharmacodynamics (PD).
Most of research articles are pharmacodynamics reports of herbal activities in biological system,
meanwhile absence of pharmacokinetic information seems to be weakness and major problems
in drug development from herbs. Relationship between PK and PD parameters cannot be deter-
mined in order to find vivo effects of herbal extract if PK data is not available. In Thailand, there
is no herbal extract which complete information of PK data, although more than thousand herbs
were explored from this tropical area. Therefore, the objective of this article is to determine some
major obstacles of PK studies of herbal extract in vivo. This article will be useful information to
develop PK and PD research for phytopharmaceutical products and herbal industry in Thailand.

Key words: Pharmacokinetics, Herbal extract, in vivo
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