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Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√: ®“°∑ƒ…Æ’ Ÿà°“√ª√–¬ÿ°μå„™â∑“ß§≈‘π‘°
Drug-Nutrient Interactions: From Theory to Clinical Applications

‡¿ —™°√À≠‘ß ¥√.¥“√“æ√ √ÿâßæ√“¬
Õ“®“√¬å ¿“§«‘™“‡¿ —™°√√¡ §≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬»‘≈ª“°√

∫∑π”
Õ—πμ√°‘√‘¬“√–À«à“ß¬“ (drug interactions, DIs)

‡ªìπ§”∑’Ë∫ÿ§≈“°√∑“ß°“√·æ∑¬å„π “¢“μà“ßÊ §ÿâπ‡§¬
‡π◊ËÕß®“°‡ªìπªí≠À“∑’Ë¡’‚Õ°“ ª√– ∫Õ¬Ÿàμ≈Õ¥‡«≈“„π
°“√ªØ‘∫—μ‘ß“π¥Ÿ·≈ºŸâªÉ«¬ ‚¥¬Õ—πμ√°‘√‘¬“√–À«à“ß¬“∑’Ë
æ∫∫àÕ¬ ·≈–¡’°“√·°â‰¢ªí≠À“Õ¬Ÿà‡ ¡Õ §◊Õ Õ—πμ√°‘√‘¬“
√–À«à“ß¬“°—∫¬“ (drug-drug interactions) Õ¬à“ß‰√
°Áμ“¡Õ—πμ√°‘√‘¬“√–À«à“ß¬“Õ’°™π‘¥Àπ÷Ëß∑’Ë∫ÿ§≈“°√
∑“ß°“√·æ∑¬å§«√„Àâ§«“¡ π„®Õ¬à“ß¬‘Ëß §◊Õ Õ—πμ√°‘√‘¬“
√–À«à“ß¬“·≈–Õ“À“√ (drug-nutrient or drug-food
interactions) ‡π◊ËÕß®“°¬“·≈–Õ“À“√≈â«π‡ªìπªí®®—¬
À≈—° ”§—≠„π°“√¥”√ß™’«‘μ¢Õß¡πÿ…¬å ¥—ßπ—Èπ°“√√—°…“
¥â«¬¬“√à«¡°—∫°“√¥Ÿ·≈„ÀâºŸâªÉ«¬‰¥â√—∫ “√Õ“À“√Õ¬à“ß
‡À¡“– ¡·≈–‡æ’¬ßæÕ„π√–À«à“ß°“√√—°…“ ®÷ß¡’§«“¡
 ”§—≠Õ¬à“ß¬‘Ëß∑’Ë∫ÿ§≈“°√∑“ß°“√·æ∑¬åºŸâªØ‘∫—μ‘ß“π®–
‡ÀÁπ‰¥â«à“°“√√—°…“¥â«¬¬“·≈–°“√¥Ÿ·≈¥â“πÕ“À“√π—Èπ¡’
§«“¡ —¡æ—π∏å°—π ‚¥¬‡©æ“–„πºŸâªÉ«¬‚√§‡√◊ÈÕ√—ß∫“ß™π‘¥
‡™àπ ‚√§‡∫“À«“π ‚√§§«“¡¥—π‚≈À‘μ Ÿß ·≈–‚√§‰¢¡—π
„π‡≈◊Õ¥ Ÿß §«√‰¥â√—∫°“√§«∫§ÿ¡¥Ÿ·≈¥â“πÕ“À“√‡ªìπ
 à«πÀπ÷Ëß¢Õß°“√√—°…“ Õ¬à“ß‰√°Áμ“¡°“√„™â¬“∫“ß™π‘¥
Õ“® àßº≈μàÕ¿“«–‚¿™π“°“√ (nutritional status) ¢Õß
ºŸâªÉ«¬®“°Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√‰¥â ‡™àπ ºŸâªÉ«¬
∑’Ë‰¥â√—∫¬“≈¥°“√À≈—Ëß°√¥„π°√–‡æ“–Õ“À“√°≈ÿà¡ proton

pump inhibitors (PPIs) ‡ªìπ√–¬–‡«≈“π“π ®–∑”„Àâ
°√¥„π°√–‡æ“–Õ“À“√∂Ÿ°À≈—Ëß≈¥≈ß ·≈–√∫°«π
°√–∫«π°“√¥Ÿ¥´÷¡«‘μ“¡‘π∫’ 12 ´÷ËßÕ“® àß‡ √‘¡„ÀâºŸâªÉ«¬
‡°‘¥¿“«–‚≈À‘μ®“ß‰¥â „π∑“ßμ√ß°—π¢â“¡Õ“À“√∫“ß™π‘¥
Õ“® àßº≈‡ª≈’Ë¬π·ª≈ß°“√μÕ∫ πÕß¢Õß√à“ß°“¬μàÕ¬“‰¥â
‡™àπ Õ“À“√∑’Ë¡’«‘μ“¡‘π‡§ Ÿß ∑”„Àâ°“√μÕ∫ πÕßμàÕƒ∑∏‘Ï
μâ“π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥®“°¬“ warfarin ≈¥≈ß ®÷ß
®”‡ªìπμâÕß„™â¬“„π¢π“¥∑’Ë Ÿß¢÷Èπ ‡ªìπμâπ1 πÕ°®“°ªí≠À“
°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√„π™’«‘μª√–®”«—π
·≈â« §«“¡π‘¬¡„π°“√„™âº≈‘μ¿—≥±å‡ √‘¡Õ“À“√∑’Ë‡æ‘Ë¡¢÷Èπ
Õ¬à“ß¡“°„πªí®®ÿ∫—π ´÷Ëß à«πÀπ÷ËßÕ“®‡°‘¥®“°§«“¡‡¢â“„®
∑’Ë‰¡à∂Ÿ°μâÕß¢ÕßºŸâªÉ«¬‡°’Ë¬«°—∫°“√√—°…“‚¥¬‡©æ“–‚√§
‡√◊ÈÕ√—ß∑’Ë‰¡à “¡“√∂√—°…“„ÀâÀ“¬¢“¥‰¥â   àßº≈„ÀâºŸâªÉ«¬¡’
°“√„™âº≈‘μ¿—≥±å∑“ß‡≈◊Õ° ´÷ËßÕ“®‡ªìπ ¡ÿπ‰æ√ À√◊Õ
º≈‘μ¿—≥±å‡ √‘¡Õ“À“√√à«¡°—∫°“√„™â¬“·ºπªí®®ÿ∫—π ‚¥¬
‰¡à·®âß„Àâ·æ∑¬å ‡¿ —™°√ À√◊Õ∫ÿ§≈“°√∑“ß°“√·æ∑¬å
Õ◊ËπÊ ∑√“∫ ®÷ßÕ“®‡ªìπÕ’° “‡ÀμÿÀπ÷Ëß∑’Ëπ”¡“´÷Ëß°“√‡°‘¥
Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–º≈‘μ¿—≥±å‡ √‘¡Õ“À“√∑“ß
‡≈◊Õ°μà“ßÊ‰¥â2 ∫∑§«“¡π’È®÷ß¡’®ÿ¥¡ÿàßÀ¡“¬„π°“√∑∫∑«π
«√√≥°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√
‡æ◊ËÕ √ÿª§«“¡√Ÿâ‡∫◊ÈÕßμâπ ·≈–π”‰ª Ÿà°“√ª√–¬ÿ°μå„™â§«“¡
√Ÿâ‡À≈à“π—Èπ„π°“√ªØ‘∫—μ‘ß“π¥Ÿ·≈ºŸâªÉ«¬ ‚¥¬‡π◊ÈÕÀ“ ”§—≠
ª√–°Õ∫‰ª¥â«¬
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- §”®”°—¥§«“¡
- °“√®”·π°ª√–‡¿∑¢ÕßÕ—πμ√°‘√‘¬“√–À«à“ß¬“

·≈–Õ“À“√
- °≈ÿà¡ºŸâªÉ«¬∑’Ë¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥Õ—πμ√°‘√‘¬“

√–À«à“ß¬“·≈–Õ“À“√
- °“√ª√–¬ÿ°μå„™â§«“¡√Ÿâ‡æ◊ËÕ°“√®—¥°“√ªí≠À“ √«¡

∂÷ß°“√À≈’°‡≈’Ë¬ßÕ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√

§”®”°—¥§«“¡

Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√À¡“¬∂÷ß Õ—πμ√
°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ®“°§«“¡ —¡æ—π∏å√–À«à“ß¬“·≈–Õ“À“√ ∑—Èß
„π·ßà¢Õß§«“¡ —¡æ—π∏å∑“ß°“¬¿“æ (physical relation-
ship) ‡§¡’ (chemical relationship)  √’√«‘∑¬“ (physio-
logic relationship) À√◊Õæ¬“∏‘ √’√«‘∑¬“ (patho physio-
logic relationship)1 ‚¥¬¬“À√◊ÕÕ“À“√∑’Ë‰¥â√—∫º≈
°√–∑∫®“°Õ—πμ√°‘√‘¬“π—Èπ ‡√’¬°«à“ object agent  à«π
¬“À√◊ÕÕ“À“√∑’Ë‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥Õ—πμ√°‘√‘¬“π—Èπ
‡√’¬°«à“ precipitant agent ´÷Ëß “‡ÀμÿÀ≈—°¢Õß°“√‡°‘¥

Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√¡’À≈“¬ª√–°“√¥â«¬°—π
‰¥â·°à 1) °“√‰¥â√—∫¬“ À√◊ÕÕ“À“√™π‘¥„À¡à‡æ‘Ë¡‡μ‘¡®“°‡¥‘¡
2) ¡’°“√À¬ÿ¥¬“ À√◊Õß¥°“√„ÀâÕ“À“√™π‘¥‡¥‘¡∑’ËºŸâªÉ«¬
‡§¬‰¥â√—∫ 3) ¡’°“√ª√—∫‡ª≈’Ë¬π¢π“¥¬“ À√◊Õª√‘¡“≥
Õ“À“√‰ª®“°‡¥‘¡ („π°√≥’∑’ËºŸâªÉ«¬‡§¬‰¥â√—∫¢π“¥¬“
À√◊ÕÕ“À“√„πª√‘¡“≥§ß∑’Ë¡“‡ªìπ√–¬–‡«≈“¬“«π“π)
 ”À√—∫·π«‚πâ¡„π°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√
(potential drug-nutrient interaction) π—Èπ ‡√‘Ë¡¢÷Èπ
‡¡◊ËÕºŸâªÉ«¬‰¥â√—∫¬“‡¢â“ Ÿà√à“ß°“¬ ´÷Ëß‡ªìπ°“√§“¥°“√≥åμ“¡
∑ƒ…Æ’‚¥¬æ‘®“√≥“®“°¿“«–‚¿™π“°“√¢ÕßºŸâªÉ«¬
§ÿ≥ ¡∫—μ‘¢ÕßÕ“À“√ ·≈–§ÿ≥ ¡∫—μ‘∑“ß‡¿ —™«‘∑¬“¢Õß
¬“π—Èπ Õ¬à“ß‰√°Áμ“¡Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√∑’Ë¡’
π—¬ ”§—≠∑“ß§≈‘π‘° §◊Õ Õ—πμ√°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ®√‘ß ·≈– àß
º≈„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß°“√μÕ∫ πÕß∑“ß √’√«‘∑¬“
(physiological response) ́ ÷ËßÕ“®π”‰ª Ÿà¿“«–∑ÿ‚¿™π“°“√
(malnutrition) §«“¡≈â¡‡À≈«„π°“√√—°…“ (treatment
failure) ‡Àμÿ°“√≥å‰¡àæ÷ßª√– ß§åμà“ßÊ (adverse events)
À√◊Õ‡Àμÿ°“√≥åÕ—π°àÕ„Àâ‡°‘¥Õ—πμ√“¬μàÕ™’«‘μ¢ÕßºŸâªÉ«¬

μ“√“ß∑’Ë 1 μ—«Õ¬à“ß°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√ (¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ßÀ¡“¬‡≈¢ 3)

Object º≈∑’ËÕ“®‡°‘¥¢÷Èπ
Precipitant agent μ—«Õ¬à“ßÕ—πμ√°‘√‘¬“

agent ®“°Õ—πμ√°‘√‘¬“

¿“«–‚¿™π“°“√ ¬“ æ‘…®“°¬“ ¿“«–æ√àÕß«‘μ“¡‘π´’ (vitamin C deficiency)
 àß‡ √‘¡„Àâ¬“ pentobarbital ¡’°“√ÕÕ°ƒ∑∏‘Ï
∑’Ë¬“«π“π¢÷Èπ

Õ“À“√ À√◊Õ à«π ¬“ §«“¡≈â¡‡À≈« ·§≈‡´’¬¡´÷Ëß‡ªìπ à«πª√–°Õ∫„πÕ“À“√‡À≈«∑’Ë„Àâ
ª√–°Õ∫„πÕ“À“√ „π°“√√—°…“ ∑“ß “¬¬“ß (enteral tube feeding) ≈¥°“√¥Ÿ¥

´÷¡¢Õß¬“ ciprofloxacin ∑’Ë„Àâ‚¥¬«‘∏’°“√
√—∫ª√–∑“π

Õ“À“√ À√◊Õ à«π ¬“ æ‘…®“°¬“ πÈ”‡°√ªø√ÿμ (grapefruit juice) ‡æ‘Ë¡√–¥—∫¬“
ª√–°Õ∫„πÕ“À“√ tacrolimus „π‡≈◊Õ¥

 “√Õ“À“√‡©æ“– ¬“ §«“¡≈â¡‡À≈« ∏“μÿ‡À≈Á° ‡¡◊ËÕ√—∫ª√–∑“π√à«¡°—∫¬“ doxycycline
(specific nutrient) À√◊Õ „π°“√√—°…“ ®–¡’º≈≈¥°“√¥Ÿ¥´÷¡¢Õß¬“
º≈‘μ¿—≥±å‡ √‘¡Õ“À“√

¬“ ¿“«–‚¿™π“°“√ ‡ª≈’Ë¬π·ª≈ß¿“«– ¬“ capecitabine ∑”„Àâ‡°‘¥¿“«–‰μ√°≈’‡´Õ‰√¥å
‚¿™π“°“√ „π‡≈◊Õ¥ Ÿß

¬“  “√Õ“À“√‡©æ“– ‡ª≈’Ë¬π·ª≈ß¢Õß¿“«– ¬“ isoniazid ∑”„Àâ‡°‘¥¿“«–æ√àÕß«‘μ“¡‘π∫’ 6
 “√Õ“À“√„π√à“ß°“¬
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(life-threatening event) ‰¥â1,3,4 μ—«Õ¬à“ß°“√‡°‘¥Õ—πμ√
°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√ · ¥ß¥—ßμ“√“ß∑’Ë 1

°“√®”·π°ª√–‡¿∑¢ÕßÕ—πμ√°‘√‘¬“√–À«à“ß¬“
·≈–Õ“À“√

„πÕ¥’μ°“√®”·π°ª√–‡¿∑¢ÕßÕ—πμ√°‘√‘¬“√–À«à“ß
¬“·≈–Õ“À“√π—Èπ¬—ß‰¡à¡’√–∫∫∑’Ë™—¥‡®π5,6 Õ¬à“ß‰√°Áμ“¡
Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√∑’Ë¡’π—¬ ”§—≠∑“ß§≈‘π‘°
¡—°®– —¡æ—π∏å°—∫°“√‡ª≈’Ë¬π·ª≈ß∑“ß®≈π»“ μ√å
(kinetic) ·≈–/À√◊Õ æ≈»“ μ√å (dynamic) ¢Õß¬“À√◊Õ
Õ“À“√  ¥—ßπ—ÈπÕ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√®÷ß
 “¡“√∂·∫àßÕ¬à“ß°«â“ßÊ ‰¥â‡ªìπ Õß°≈ÿà¡ ¥—ßπ’È1,3,7,8

1) Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√´÷Ëß —¡æ—π∏å°—∫
°≈‰°∑“ß®≈π»“ μ√å (kinetic interactions) ‡ªìπ
Õ—πμ√°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ‡π◊ËÕß®“°¬“À√◊ÕÕ“À“√™π‘¥Àπ÷Ëß¡’º≈
‡ª≈’Ë¬π·ª≈ß°√–∫«π°“√∑“ß‡¿ —™®≈π»“ μ√å¢Õß¬“
(pharmacokinetics) À√◊Õ®≈π»“ μ√å¢ÕßÕ“À“√
(nutrikinetics) Õ’°™π‘¥Àπ÷Ëß∑’Ë‰¥â√—∫√à«¡°—π ‚¥¬°≈‰°
°“√‡°‘¥¡’§«“¡‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√∑“ß®≈π»“ μ√å
æ◊Èπ∞“π ‰¥â·°à °√–∫«π°“√¥Ÿ¥´÷¡ (absorption) °“√
°√–®“¬μ—« (distribution) °“√‡¡·∑∫Õ≈‘´÷¡À√◊Õ°“√
·ª√ ¿“æ “√ (metabolism) ·≈–°“√°”®—¥ “√ÕÕ°
®“°√à“ß°“¬ (excretion) μ—«Õ¬à“ß°“√‡°‘¥Õ—πμ√°‘√‘¬“
√–À«à“ß¬“·≈–Õ“À“√´÷Ë ß —¡æ—π∏å°—∫§ÿ≥ ¡∫—μ‘∑“ß
®≈π»“ μ√å ‰¥â·°à

- °“√‡°‘¥ “√ª√–°Õ∫‡™‘ß´âÕπ (chelation and
complexation) ‡¡◊ËÕ¡’°“√„™â¬“„π°≈ÿà¡ tretracycline,
fluoroquinolone À√◊Õ levothyroxine  √à«¡°—∫ “√
Õ“À“√‡©æ“– À√◊Õº≈‘μ¿—≥±å‡ √‘¡Õ“À“√∑’Ë¡’ à«πª√–°Õ∫
¢Õß divalent, trivalent À√◊Õ metal ion ‡™àπ ·§≈‡´’¬¡
(calcium, Ca2+) Õ–≈Ÿ¡‘‡π’¬¡ (aluminium, Al3+) ∏“μÿ
‡À≈Á° (ferrous,Fe2+) ‡ªìπμâπ ́ ÷Ëß àßº≈„Àâ¬“∂Ÿ°¥Ÿ¥ ÷́¡®“°
∑“ß‡¥‘πÕ“À“√≈¥≈ß

- °“√„™â¬“À√◊Õ “√∑’Ë¡’ƒ∑∏‘Ï∑”„Àâªí  “«–‡ªìπ°√¥
(acidification of urine)  “¡“√∂‡√àß°“√¢—∫ÕÕ°
¢Õß¬“∑’Ë¡’ƒ∑∏‘Ï‡ªìπ¥à“ßÕÕ°∑“ßªí  “«– ‡™àπ °“√„Àâ
«‘μ“¡‘π ’́  “¡“√∂™à«¬‡√àß°“√¢—∫ÕÕ°¢Õß amphetamine
„π√à“ß°“¬ºŸâªÉ«¬‰¥â

- °“√∑’ËÕ“À“√À√◊Õº≈‘μ¿—≥±å‡ √‘¡Õ“À“√∫“ß
™π‘¥¡’º≈μàÕ‡¡·∑∫Õ≈‘´÷¡¢Õß¬“ºà“π°“√∑”ß“π¢Õß

‡Õπ‰´¡å cytochrome P450 (CYP450) ´÷Ëß‡ªìπ°≈ÿà¡
¢Õß‡Õπ‰´¡å„π√à“ß°“¬∑’Ë∑”Àπâ“∑’Ë·ª√ ¿“æ¬“ CYP450
ª√–°Õ∫‰ª¥â«¬ ‡Õπ‰´¡å‡¥’Ë¬«À≈“¬™π‘¥ (isoforms À√◊Õ
isoenzymes) ‡™àπ CYP1A2, CYP2D6, CYP2C9,
CYP2C19, CYP3A4 ‡ªìπμâπ ‡Õπ‰´¡å‡À≈à“π’ÈÕ“®∂Ÿ°
‡Àπ’Ë¬«π”„Àâ∑”ß“π¡“°°«à“ª°μ‘ À√◊Õ∂Ÿ°¬—∫¬—Èß„Àâ∑”ß“π
πâÕ¬≈ß‚¥¬¬“ Õ“À“√À√◊Õº≈‘μ¿—≥±å‡ √‘¡Õ“À“√∑’Ë¡’°“√
„™â√à«¡°—∫¬“·μà≈–™π‘¥9,10  ”À√—∫ “√∑’Ë “¡“√∂‡Àπ’Ë¬«π”
‡Õπ‰´¡å„π°≈ÿà¡ CYP450 ·≈–∑”„Àâ‡°‘¥°√–∫«π°“√·ª√
 ¿“æ¬“¡“°¢÷Èπ  àßº≈„Àâ√–¥—∫¬“„π‡≈◊Õ¥≈¥≈ß‡√’¬°«à“
enzyme inducers ‡™àπ  “√ °—¥„∫·ª–°ä«¬ (Ginkgo
biloba) ·≈– “√ °—¥ ¡ÿπ‰æ√‡´πμå®ÕÀåπ‡«‘√å¥ (St.Johnûs
wort)  “¡“√∂‡æ‘Ë¡°“√∑”ß“π¢Õß CYP3A4 ‰¥â2   à«π
 “√∑’Ë¬—∫¬—Èß‡Õπ‰´¡å‡À≈à“π’È ∑”„Àâ¡’°“√·ª√ ¿“æ¬“‰¥â
πâÕ¬≈ß ®÷ß∑”„Àâ√–¥—∫¬“„π‡≈◊Õ¥‡æ‘Ë¡ Ÿß¢÷Èπ ‡√’¬°«à“
enzyme inhibitors ‡™àπ º≈‘μ¿—≥±å∑’Ë¡’ à«πº ¡¢ÕßπÈ”
‡°√ªø√ÿμ  “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß CYP3A4 ‰¥â2,16

 “√ °—¥®“°√“°™–‡Õ¡‡∑» (licorice root)  “¡“√∂
¬—∫¬—Èß°“√∑”ß“π¢Õß CYP2B6, CYP2C9 ·≈– CYP3A4
‰¥â11,12,16  ”À√—∫√“¬™◊ËÕ°≈ÿà¡‡Õπ‰´¡å CYP450 ·≈–¬“À√◊Õ
Õ“À“√μà“ßÊ ∑’Ë¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡Õπ‰´¡å
·μà≈–™π‘¥  √ÿª‰«â¥—ßμ“√“ß∑’Ë 2

πÕ°®“°‡Õπ‰´¡å°≈ÿà¡ CYP450 ∑’Ë¡’∫∑∫“∑„π°“√
‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈â« ¬—ßæ∫«à“ transport
protein ™π‘¥μà“ßÊ ́ ÷Ëßæ∫∫√‘‡«≥‡¬◊ËÕÀÿâ¡‡´≈≈å (cell mem-
brane) ¢ÕßÕ«—¬«–„π√à“ß°“¬ ≈â«π¡’∫∑∫“∑μàÕ°“√
‡ª≈’Ë¬π·ª≈ß∑“ß‡¿ —™®≈π»“ μ√å ·≈–°“√‡°‘¥Õ—πμ√
°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√‡™àπ°—π  ‚¥¬„πªí®®ÿ∫—π
P-glycoprotein (P-gp) ‡ªìπ transport protein
™π‘¥Àπ÷Ëß∑’Ë¡’°“√»÷°…“∂÷ß∫∑∫“∑¥—ß°≈à“«¢â“ßμâπ‡ªìπ
®”π«π¡“° P-gp æ∫¡“°∫√‘‡«≥≈”‰ â‡≈Á° μ—∫ ·≈–‰μ
∑”Àπâ“∑’Ë„π°“√¢—∫¬“À√◊Õ “√μà“ßÊ ÕÕ°®“°‡´≈≈å¢Õß
√à“ß°“¬ (efflux transporter) ‚¥¬À“°¡’°“√„™â¬“ Õ“À“√
À√◊Õº≈‘μ¿—≥±å‡ √‘¡Õ“À“√∑’Ë “¡“√∂‡Àπ’Ë¬«π”°“√∑”ß“π
¢Õß P-gp (P-gp inducers) ‰¥â®–∑”„Àâ¬“∂Ÿ°°”®—¥ÕÕ°
®“°√à“ß°“¬¡“°¢÷Èπ ‚¥¬Õ“À“√ À√◊Õº≈‘μ¿—≥±å‡ √‘¡
Õ“À“√∑’Ë¡’§ÿ≥ ¡∫—μ‘‡ªìπ P-gp inducers ·≈–æ∫
∫∑∫“∑ ”§—≠∑“ß§≈‘π‘° ‰¥â·°à  “√ hyperforin ´÷Ëß‡ªìπ
 “√ °—¥®“° ¡ÿπ‰æ√‡´πμå®ÕÀåπ‡«‘√å¥ πÕ°®“°π’È°“√
»÷°…“·∫∫ in vitro À≈“¬°“√»÷°…“ æ∫«à“ “√ °—¥´÷Ëß
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μ“√“ß∑’Ë 2 √“¬™◊ËÕ°≈ÿà¡‡Õπ‰´¡å CYP450 ·≈–¬“À√◊ÕÕ“À“√μà“ßÊ ∑’Ë¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡Õπ‰´¡å·μà≈–™π‘¥2,9-12

Isoenzyme Potent enzyme inhibitors Potent enzyme inducers aSubstrates

CYP1A2 Amiodarone, Ciprofloxacin Rifampicin, Cabamazepine Theophylline, Clozapine, Cafeine
Phenobarbital, Tobacco

CYP2C9 Amiodarone, Fluconazole Rifampicin, Cabamazepine Warfarin, Carvedilol,
Fluoxetine, Metronidazole Phenobarbital, Phenytoin Amitriptyline, Ibuprofen,
TMP/SMX, Ritonavir Celecoxib, Glibenclamide
Food/Nutrients: Glipizide, Losartan, Irbesartan
- Licorice root

CYP2C19 Omeprazole, Fluvoxamine Rifampicin, Carbamazepine Clopidogrel, Phenobarbital
Cimetidine, Isoniazid Phenytoin Phenytoin, Topiramate

Cyclophosphamide, Propranolol

CYP2D6 Amiodarone, Diphenhydramine No significant inducer Amitriptyline, Carvedilol
Fluoxetine Paroxetine, Metoprolol, Codeine, Donepezil
Quinidine, Ritonavir, Haloperidol, Risperidone,
Terbinafine Tramadol

CYP3A4 / bCCBs: Verapamil, Diltiazem bAnti-TB: Rifampicin bCNIs: Cyclospoine, Tacrolimus
CYP3A5 Amlodipine, Nicardipine Anticonvulsants: bmTOR inhibitors:

Antifungals: Cabamazepine, Phenytoin Sirolimus, Everolimus
Ketoconazole, Fluconazole Food/Nutrients: Lipid lowering agents:
Itraconazole, Voriconazole - St.Johnûs wort Simvastatin, Atorvastatin
Antibiotics: - Ginkgo biloba Others:
Erythromycin, Clarithromycin Amiodarone, Diazepam, Sildenafil
bARVs: Ritonavir, Lopinavir
Food/Nutrients:
- Grapefruit juice (contains
furanocoumarin)
- Licorice root

aSubtrates §◊Õ¬“∑’Ë‰¥â√—∫º≈°√–∑∫®“° enzyme inhibitors À√◊Õ enzyme inducers
bCCBs, Calcium channel blockers; ARVs, Antiretrovirals; Anti-TB, Antituberculosis drugs; CNIs, Calcineurin inhibitors; mTOR inhibitors,
Mammalian target of rapamycin inhibitors

‡ªìπ à«πª√–°Õ∫„πº≈‘μ¿—≥±å‡ √‘¡Õ“À“√μà“ßÊ ‡™àπ
 “√ °—¥°≈ÿà¡ ginsenosides ®“°‚ ¡  “√ °—¥
resveratrol ®“°º‘«¢ÕßÕßÿàπ·¥ß  “√ curcumin ·≈–
curcuminoids „π¢¡‘Èπ  “√°≈ÿà¡ catechins ∑’Ëæ∫„π™“
‡¢’¬«π—Èπ ¡’º≈¬—∫¬—Èß°“√∑”ß“π¢Õß P-gp (P-gp inhibi-
tors) ®÷ß “¡“√∂∑”„Àâ‡°‘¥°“√ – ¡¢Õß¬“„π√à“ß°“¬
¡“°¢÷Èπ‰¥â‚¥¬‡©æ“– “√ piperine „πæ√‘°‰∑¬ ·≈– “√

 °—¥ silymarin ∑’Ë‰¥â®“°‡¡≈Á¥¢Õßμâπ Milk Thistle ´÷Ëß
‡ªìπæ◊™∑’Ë·æ√àÀ≈“¬„π·∂∫¬ÿ‚√ª („πª√–‡∑»‰∑¬¢÷Èπ
∑–‡∫’¬π silymarin „π√Ÿª·∫∫¬“·ºπªí®®ÿ∫—π ¡’¢âÕ∫àß
„™â„πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘‡°’Ë¬«°—∫°“√∑”ß“π¢Õßμ—∫)
æ∫«à“ “¡“√∂∑”„Àâ‡°‘¥Õ—πμ√°‘√‘¬“¢â“ßμâπ·¡â„π¢π“¥∑’Ë
„™â‡ªìπÕ“À“√ (dietary concentration) ‰¥â ¥—ßπ—Èπ°“√
‰¥â√—∫ “√ piperine À√◊Õ silymarin ‡¢â“ Ÿà√à“ß°“¬ (in vivo)
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®÷ß¡’‚Õ°“ ®–∑”„Àâ‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√
‰¥â¡“°¢÷Èπ13,14

2) °“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√´÷Ëß
 —¡æ—π∏å°—∫°≈‰°∑“ßæ≈»“ μ√å (dynamic interactions)
Õ—πμ√°‘√‘¬“™π‘¥π’È‡°‘¥¢÷Èπ‡π◊ËÕß®“°°“√‰¥â√—∫¬“ À√◊Õ
Õ“À“√∑’ËÕÕ°ƒ∑∏‘ÏμàÕ√à“ß°“¬∑’Ëμ—«√—∫ (receptor) ‡¥’¬«°—π
À√◊Õ¡’º≈μàÕ √’√«‘∑¬“¢Õß√–∫∫‡¥’¬«°—π·≈–„Àâº≈∑“ß
§≈‘π‘° (clinical effects) À√◊Õº≈∑“ß √’√«‘∑¬“ (phy-
siologic effects) ∑’Ë‡À¡◊Õπ°—π ®÷ßÕ“®¡’º≈‡ √‘¡ƒ∑∏‘Ï„π
°“√√—°…“ (synergistic effect) À√◊Õ„π∫“ß°√≥’Õ“®„Àâ
º≈∑’Ëμ√ß¢â“¡°—π®÷ß‡°‘¥°“√μâ“πƒ∑∏‘Ï (antagonistic effect)
·≈–Õ“®°àÕ„Àâ‡°‘¥§«“¡≈â¡‡À≈«®“°°“√√—°…“¥â«¬¬“‰¥â
μ—«Õ¬à“ß°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√∑’Ë
 —¡æ—π∏å°—∫§ÿ≥ ¡∫—μ‘∑“ß‡¿ —™æ≈»“ μ√å¢Õß¬“ (pharma-
codynamics) ·≈–æ≈»“ μ√å¢ÕßÕ“À“√ (nutridyna-
mics) ‰¥â·°à

- °“√√—∫ª√–∑“π “√ °—¥„∫·ª–°ä«¬´÷Ëß¡’ƒ∑∏‘Ï
μâ“π platelet aggregating factor (PAF) √à«¡°—∫¬“
μâ“π°“√‡°“–°≈ÿà¡¢Õß‡°≈Á¥‡≈◊Õ¥ ‡™àπ aspirin À√◊Õ¬“∑’Ë
¡’ƒ∑∏‘Ïμâ“π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ ‡™àπ warfarin À√◊Õ hepa-
rin ´÷Ëß®–‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‡≈◊Õ¥ÕÕ°º‘¥ª°μ‘‰¥â2

- °“√√—∫ª√–∑“π¬“ warfarin √à«¡°—∫Õ“À“√∑’Ë
¡’ª√‘¡“≥«‘μ“¡‘π‡§ Ÿß ‡™àπ º—°„∫‡¢’¬«™π‘¥μà“ßÊ  àßº≈
„Àâ°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“ warfarin ≈¥≈ß  º≈∑“ß§≈‘π‘°∑’Ë
æ∫ §◊Õ ºŸâªÉ«¬¡’§à“ INR μË”≈ß®÷ß‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√
‡°‘¥°âÕπ‡≈◊Õ¥ (thrombus) ́ ÷Ëß‡ªìπ‡Àμÿ°“√≥å‰¡àæ÷ßª√– ß§å

- °“√√—∫ª√–∑“π¬“ warfarin √à«¡°—∫Õ“À“√∑’Ë
¡’ª√‘¡“≥«‘μ“¡‘πÕ’ Ÿß ®–∑”„Àâ‡æ‘Ë¡§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥
‡≈◊Õ¥ÕÕ°¡“°¢÷Èπ ‡ªìπμâπ

πÕ°®“°°“√®”·π°ª√–‡¿∑¢ÕßÕ—πμ√°‘√‘¬“√–À«à“ß
¬“·≈–Õ“À“√¥—ß°≈à“«¢â“ßμâπ·≈â«π—Èπ „πªï æ.». 2543 Chan
LN5 ‰¥â√‘‡√‘Ë¡π”‡ πÕ√–∫∫°“√®”·π°ª√–‡¿∑¢ÕßÕ—πμ√-
°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√μ“¡°≈‰°¢Õß°“√‡°‘¥Õ—πμ√-
°‘√‘¬“π—ÈπÊ ‡æ◊ËÕ √â“ß¡“μ√∞“π„Àâ‡°‘¥§«“¡‡¢â“„®∑’Ëμ√ß°—π
Õ—π®–‡ªìπª√–‚¬™πå„π°“√»÷°…“«‘®—¬  μ≈Õ¥®π°“√¥Ÿ·≈
ºŸâªÉ«¬∑’Ë¡’ªí≠À“°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√
‰¥âÕ¬à“ß‡À¡“– ¡ ·≈–‡©æ“–‡®“–®ß°—∫¬“ À√◊ÕÕ“À“√∑’Ë
‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥Õ—πμ√°‘√‘¬“π—ÈπÊ ‚¥¬ªí®®ÿ∫—π Chan
LN ‰¥â®”·π°ª√–‡¿∑¢ÕßÕ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–
Õ“À“√ÕÕ°‡ªìπ 4 ª√–‡¿∑ ¥—ßμàÕ‰ªπ’È ‰¥â·°à

1) Type I: ex vivo bioinactivations

°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√™π‘¥ Type I
‡ªìπÕ—πμ√°‘√‘¬“∑’Ë¡’°≈‰°‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥ªØ‘°‘√‘¬“
∑“ß‡§¡’ (chemical reactions) À√◊Õ∑“ß°“¬¿“æ
(physical reactions) ´÷Ëß‡°‘¥¢÷Èπ°àÕπ∑’Ë¬“À√◊ÕÕ“À“√®–
‡¢â“ Ÿà√à“ß°“¬¢ÕßºŸâªÉ«¬‚¥¬Õ—πμ√°‘√‘¬“™π‘¥π’È¡—°‡°‘¥®“°
§«“¡‰¡à‡¢â“°—π¢Õß “√ ´÷Ëß “¡“√∂æ∫‰¥â„π¢—ÈπμÕπ¢Õß
°“√‡μ√’¬¡ À√◊Õ°“√∫√‘À“√¬“√à«¡°—∫°√–∫«π°“√„Àâ
Õ“À“√∑“ß∑“ß‡¥‘πÕ“À“√ (enteral nutrition, EN) À√◊Õ
°“√„ÀâÕ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (parenteral nutrition,
PN) ¥—ßπ—ÈπºŸâªÉ«¬∑’Ë‰¥â√—∫Õ“À“√¥â«¬«‘∏’‡À≈à“π’È®÷ß‡ªìπºŸâ∑’Ë¡’
§«“¡‡ ’Ë¬ß„π°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√·∫∫
Type I ‚¥¬Õ—πμ√°‘√‘¬“π’ÈÕ“®‡°‘¥¢÷Èπ®“°°“√º ¡¬“
·≈–Õ“À“√‡¢â“¥â«¬°—π ‡™àπ °√≥’°“√„Àâ¬“ ·≈–Õ“À“√
‡À≈«·°àºŸâªÉ«¬∑“ß “¬„ÀâÕ“À“√ (tube feeding) ¥—ßπ—Èπ
«‘∏’∑’Ë¥’∑’Ë ÿ¥„π°“√À≈’°‡≈’Ë¬ßÕ—πμ√°‘√‘¬“™π‘¥π’È §◊Õ ‰¡à§«√
º ¡¬“ ·≈–Õ“À“√„¥Ê ‡¢â“¥â«¬°—π À“°‰¡à¡’¢âÕ¡Ÿ≈À√◊Õ
À≈—°∞“π∑“ß«‘™“°“√∑’Ë¬◊π¬—π§«“¡‡¢â“°—π‰¥â¢Õß “√∑—Èß
 Õß™π‘¥

2) Type II: absorption phase-associated

interactions

°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√™π‘¥
Type II π—Èπ ‡ªìπÕ—πμ√°‘√‘¬“∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥„π°“√
ªØ‘∫—μ‘ß“π∑“ß§≈‘π‘° ·≈– “¡“√∂æ∫‰¥â„πºŸâªÉ«¬∑’Ë‰¥â√—∫
°“√∫√‘À“√¬“·≈–Õ“À“√∑“ßª“°À√◊Õ∑“ß‡¥‘πÕ“À“√‡∑à“π—Èπ
Õ—πμ√°‘√‘¬“™π‘¥π’È¬—ß∂Ÿ°·∫àß·¬°¬àÕ¬ÕÕ°‡ªìπ 3 ·∫∫
μ“¡°≈‰°°“√‡°‘¥Õ—πμ√°‘√‘¬“ ‰¥â·°à

- Type IIA interaction ‡ªìπÕ—πμ√°‘√‘¬“∑’Ë
‡°‘¥¢÷Èπ ‡π◊Ë Õß®“°¬“À√◊ÕÕ“À“√∑’ËºŸâªÉ «¬‰¥â√—∫¡’º≈
‡ª≈’Ë¬π·ª≈ß°“√∑”ß“π¢Õß‡Õπ‰´¡å´÷Ëß∑”Àπâ“∑’Ë·ª√
 ¿“æ¬“∑’Ë‰¥â√—∫√à«¡°—π

- Type IIB interaction ‡ªìπÕ—πμ√°‘√‘¬“∑’Ë‡°‘¥
¢÷Èπ‡π◊ËÕß®“°¬“À√◊ÕÕ“À“√∑’ËºŸâªÉ«¬‰¥â√—∫¡’º≈‡ª≈’Ë¬π
·ª≈ß°“√∑”ß“π¢Õß transport protein ∑’Ëæ∫∫√‘‡«≥
‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õßºπ—ß≈”‰ â‡≈Á° ´÷Ëß∫“ß™π‘¥‡ªìπ‚ª√μ’π∑’Ë
∑”Àπâ“∑’Ë§«∫§ÿ¡°“√π”¬“ À√◊Õ “√μà“ßÊ ‡¢â“ Ÿà‡´≈≈å¢Õß
√à“ß°“¬ (influx transporters) ‡™àπ organic anion trans-
port protein (OATP), organic cation transporter
type 2 (OCTN2), oligopeptide transporter type 1
(PEPT1) ·≈–∫“ß™π‘¥∑”Àπâ“∑’Ë¢—∫¬“ ·≈– “√μà“ßÊ
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ÕÕ°®“°‡´≈≈å¢Õß√à“ß°“¬ (efflux transporters) ‡™àπ P-
glycoprotein (P-gp), breast cancer resistance pro-
tein (BCRP) ‡ªìπμâπ14

- Type IIC interaction ‡ªìπÕ—πμ√°‘√‘¬“∑’Ë‡°‘¥
ºà“π°≈‰°°“√√«¡μ—«À√◊Õ®—∫°—π (binding) ¢Õß¬“ ·≈–
Õ“À“√‡°‘¥‡ªìπ “√ª√–°Õ∫‡™‘ß´âÕπ À√◊Õ°√–∫«π°“√„¥Ê
∑’Ë‡°‘¥¢÷Èπ„π∑“ß‡¥‘πÕ“À“√ ·≈–∑”„Àâ°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“
≈¥≈ß

°“√®—¥°“√‡∫◊ÈÕßμâπ‡æ◊ËÕ≈¥‚Õ°“ °“√‡°‘¥Õ—πμ√-
°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√™π‘¥π’È  ”À√—∫Õ—πμ√°‘√‘¬“™π‘¥
Type IIA ·≈– IIB  “¡“√∂∑”‰¥â‚¥¬À≈’°‡≈’Ë¬ß°“√
∫√‘À“√¬“√à«¡°—∫Õ“À“√∑’Ë¡’¢âÕ¡Ÿ≈°“√‡°‘¥Õ—πμ√°‘√‘¬“¥—ß
°≈à“«À√◊ÕÀ“°®”‡ªìπμâÕß¡’°“√„™â¬“ °Á§«√ª√—∫¢π“¥¬“
(dose adjustment) „Àâ‡À¡“– ¡ ‡æ◊ËÕ„Àâ‰¥âº≈°“√
√—°…“∑’Ë¥’∑’Ë ÿ¥ ·≈–≈¥°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å®“°¬“
 à«πÕ—πμ√°‘√‘¬“™π‘¥ Type IIC  “¡“√∂·°â‰¢‰¥â‚¥¬°“√
ª√—∫‡«≈“„π°“√∫√‘À“√¬“ À√◊ÕÕ“À“√„ÀâÀà“ß®“°°—π

3) Type III: physiologic action-associated

interactions

°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√™π‘¥ Type
III π—Èπ‡°‘¥¢÷Èπ¿“¬À≈—ß®“°¬“ À√◊ÕÕ“À“√´÷Ëß‡ªìπ§ŸàÕ—πμ√-
°‘√‘¬“∂Ÿ°¥Ÿ¥´÷¡‡¢â“ Ÿà°√–· ‡≈◊Õ¥Õ¬à“ß ¡∫Ÿ√≥å·≈â«
Õ—πμ√°‘ √‘ ¬“™π‘¥π’È ‡°‘¥ºà “π°≈‰°∑’Ë °à Õ „Àâ ‡°‘¥°“√
‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—μ‘∑“ß®≈π»“ μ√å∫“ßÕ¬à“ß¢Õß¬“
À√◊ÕÕ“À“√∑’Ë‰¥â√—∫º≈°√–∑∫®“°Õ—πμ√°‘√‘¬“ ‡™àπ °“√
°√–®“¬μ—«‡¢â“ Ÿà‡´≈≈å À√◊Õ‡π◊ÈÕ‡¬◊ËÕμà“ßÊ ¢Õß√à“ß°“¬
°√–∫«π°“√π” àß “√ À√◊Õ°√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡
πÕ°®“°π’ÈÕ—πμ√°‘√‘¬“™π‘¥π’È¬—ß°àÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß
Àπâ“∑’Ë°“√∑”ß“π¢Õß‚§·ø°‡μÕ√å (cofactor) ‡™àπ clotting
factors À√◊ÕŒÕ√å‚¡π„π√à“ß°“¬∫“ß™π‘¥Õ’°¥â«¬ ´÷Ëß‡ªìπ
Õ—πμ√°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ∫√‘‡«≥μ—«√—∫ (receptor) ¢Õß
‡π◊ÈÕ‡¬◊ËÕÀ√◊Õ‡´≈≈å‡ªÑ“À¡“¬ (target cells)

 ”À√—∫°“√®—¥°“√ªí≠À“Õ—πμ√°‘√‘¬“√–À«à“ß¬“
·≈–Õ“À“√™π‘¥ Type III π—Èπ ¡’§«“¡·μ°μà“ß∑’Ë ”§—≠
®“°°“√®—¥°“√„π Type II ‡π◊ËÕß®“°°“√ª√—∫‡«≈“„π°“√
∫√‘À“√¬“ À√◊ÕÕ“À“√„ÀâÀà“ß®“°°—ππ—Èπ‰¡à “¡“√∂™à«¬≈¥
°“√‡°‘¥ªí≠À“®“°Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√™π‘¥
π’È‰¥â °“√ªÑÕß°—π ·≈–·°â‰¢ªí≠À“®“°Õ—πμ√°‘√‘¬“™π‘¥
Type III  “¡“√∂∑”‰¥â‚¥¬°“√ª√—∫¢π“¥¬“„Àâ‡À¡“– ¡
‡æ◊ËÕ„Àâ‰¥âº≈°“√√—°…“∑’Ë¥’∑’Ë ÿ¥ ·≈–≈¥°“√‡°‘¥Õ“°“√‰¡à

æ÷ßª√– ß§å®“°¬“
4) Type IV: elimination phase-associated

interactions

Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√™π‘¥ Type IV π’È
‡°’Ë¬«¢âÕß°—∫§«“¡º‘¥ª°μ‘¢Õß°√–∫«π°“√°”®—¥ “√ÕÕ°
®“°√à“ß°“¬∑“ß‰μ (renal elimination) À√◊Õ°“√°”®—¥
ÕÕ°∑“ßμ—∫·≈–√–∫∫∑“ß‡¥‘ππÈ”¥’ (enterohepatic
elimination) ´÷ËßÕ—πμ√°‘√‘¬“∫“ß™π‘¥„π°≈ÿà¡π’ÈÕ“®‡°‘¥
®“°°“√∑’Ë¬“ À√◊ÕÕ“À“√¡’°“√·¢àß¢—π°—π®—∫°—∫ tissue-
specific transport protein „π°√–∫«π°“√°”®—¥ÕÕ°
®“°√à“ß°“¬

μ—«Õ¬à“ß°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√
μ“¡°“√®”·π°ª√–‡¿∑¢Õß Chan LN · ¥ß¥—ßμ“√“ß∑’Ë 3

°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß
¬“·≈–Õ“À“√

‡ªìπ∑’Ë∑√“∫°—π¥’«à“ºŸâªÉ«¬‚√§‡√◊ÈÕ√—ß (chronic
disease) ‡ªìπ°≈ÿà¡ºŸâªÉ«¬∑’ËμâÕß°“√°“√¥Ÿ·≈√—°…“Õ¬à“ß
μàÕ‡π◊ËÕß‡ªìπ√–¬–‡«≈“π“π·≈–¡—°®–‰¥â√—∫¬“À≈“¬™π‘¥
√à«¡°—π ¥—ßπ—ÈπºŸâªÉ«¬°≈ÿà¡π’È®÷ß¡’‚Õ°“ ‡°‘¥ªí≠À“®“°
Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√‰¥â¡“°¢÷Èπ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬ ŸßÕ“¬ÿ∑’Ë¡’‚√§√à«¡®”π«π¡“° ºŸâ∑’Ë¡’
¿“«–Õâ«π (obese) ºŸâ∑’Ë¡’°“√∑”ß“π¢Õß≈”‰ â‡≈Á°º‘¥ª°μ‘
(intestinal dysfunction) À√◊Õ¡’¿“«–∑ÿ‚¿™π“°“√„π
√–¥—∫√ÿπ·√ß ·≈–ºŸâªÉ«¬«‘°ƒμ (critically ill patients)
∑’Ë‰¥â√—∫°“√„ÀâÕ“À“√∑“ß “¬„ÀâÕ“À“√·∫∫μàÕ‡π◊ËÕß (con-
tinuous enteral tube feeding) ¥—ß∑’Ë‰¥â°≈à“«¢â“ß
μâπ·≈â««à“ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√„ÀâÕ“À“√∑“ß∑“ß‡¥‘πÕ“À“√
À√◊Õ°“√„ÀâÕ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‡ªìπºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß
„π°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√™π‘¥ Type I
¥—ßπ—Èπ∫ÿ§≈“°√∑“ß°“√·æ∑¬å„π∑’¡ À “¢“«‘™“™’æ®÷ß§«√
μ‘¥μ“¡°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√„πºŸâªÉ«¬
°≈ÿà¡π’ÈÕ¬à“ß„°≈â™‘¥

πÕ°®“°π’È≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢ÕßºŸâªÉ«¬¬—ß‡ªìπ
Õ’°ªí®®—¬Àπ÷Ëß∑’Ë¡’º≈μàÕ°√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡ μ≈Õ¥
®π°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“ ´÷Ëß∑”„ÀâºŸâªÉ«¬·μà≈–√“¬¡’°“√
μÕ∫ πÕßμàÕ¬“ ·≈–‰¥â√—∫º≈°“√√—°…“∑’Ë·μ°μà“ß°—π
ÕÕ°‰ª √«¡∂÷ß‚Õ°“ „π°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“
·≈–Õ“À“√¥â«¬‡™àπ°—π  ¥—ß®–‡ÀÁπ‰¥â®“°°√≥’§«“¡
º‘¥·º°∑“ßæ—π∏ÿ°√√¡¢Õß¬’π vitamin K epoxide
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μ“√“ß∑’Ë 3 μ—«Õ¬à“ß°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√μ“¡°“√®”·π°ª√–‡¿∑¢Õß Chan LN (¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ßÀ¡“¬‡≈¢ 1)

ª√–‡¿∑¢Õß Precipitant Object
°≈‰°°“√‡°‘¥ º≈∑“ß§≈‘π‘°

Õ—πμ√°‘√‘¬“ agent agent

Type I

Type IIA

Type IIB

Type IIC

Type III

Type IV

Continuous

enteral nutrition

Grapefruit juice

Valproic acid

Oral calcium

supplements

Tyramine-rich

food e.g., cheese,

beer, wine etc.

(large amount)

Dietary sodium

restriction

Levothyroxine

Cyclosporine

L-carnitine

Oral

Ciprofloxacin

Rasagiline

Lithium

¬“ levothyroxine ≈–≈“¬‰¥âπâÕ¬

·≈– “¡“√∂∂Ÿ°¥Ÿ¥´—∫‚¥¬ “¬„ÀâÕ“À“√

(tube feeding) ‰¥â

 “√ furanocoumarin „π‡°√ªø√ÿμ¡’

§ÿ≥ ¡∫—μ‘¬—∫¬—Èß‡Õπ‰´¡å CYP3A4 ∑’Ë

∑”Àπâ“∑’Ë„π°“√‡ª≈’Ë¬π·ª≈ß¬“ cyclo-

sporine ∑”„Àâ¡’ª√‘¡“≥¬“§ßÕ¬Ÿà„π

√à“ß°“¬¡“°¢÷Èπ

¬“ valproic acid ¬—∫¬—Èß°“√π”

L-carnitine ‡¢â“ Ÿà‡´≈≈å·∫∫·¢àß¢—π

(competitive inhibition) ºà“π trans-

port protein™π‘¥ OCTN2  àßº≈„Àâ¡’

√–¥—∫ L-carnitine „π√à“ß°“¬≈¥≈ß

°“√√«¡μ—«¢Õß·§≈‡´’¬¡ ·≈–¬“

ciprofloxacin ‡°‘¥‡ªìπ “√ª√–°Õ∫

‡™‘ß´âÕπ

Rasagiline ‡ªìπ¬“„π°≈ÿà¡ tybe B

monoamine oxidase inhibitors

(MAOI-B) ´÷Ëß “¡“√∂¬—∫¬—Èß enzyme

MAO-A ∫“ß à«π„π°√–∫«π°“√

‡¡·∑∫Õ≈‘´÷¡¢Õß “√ tyramine ‰¥â

tyramine „π√à“ß°“¬∑’Ë¡“°¢÷Èππ’È ®–

‡ ¢â “ · ∑π∑’Ë   “ √  ◊Ë Õ ª √ –   “ ∑°≈ÿà ¡

monoamines „π neuronal storage

vesicle ∑”„Àâ¡’ “√‡À≈à“π’ÈÀ≈—ËßÕÕ°

¡“®“°ª≈“¬ª√– “∑¡“°¢÷Èπ

°“√®”°—¥Õ“À“√∑’Ë¡’‚´‡¥’¬¡∑”„Àâ√–¥—∫

‚´‡¥’¬¡„π‡≈◊Õ¥≈¥≈ß´÷Ë ß “¡“√∂

°√–μÿâπ„Àâ ‡°‘¥°“√¥Ÿ¥°≈—∫¢Õß¬“

lithium ∑“ßμàÕÀπà«¬‰μ (renal tubu-

lar reabsorption) ‰¥â‡æ‘Ë¡¡“°¢÷Èπ1,15,16

ºŸâªÉ«¬¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥ŒÕ√å‚¡π

‰∑√Õ¬¥å„π‡≈◊Õ¥μË” (hypothyroidism)

·≈–¡’ ¿“«–‚√§∑’Ë·¬à≈ß‰¥â

√–¥—∫¬“ cyclosporine „π‡≈◊Õ¥‡æ‘Ë¡

 Ÿß¢÷Èπ ®÷ßÕ“®∑”„ÀâºŸâªÉ«¬¡’§«“¡‡ ’Ë¬ß

„π°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å À√◊Õ

‡°‘¥æ‘…®“°¬“‰¥â¡“°¢÷Èπ

ºŸâªÉ«¬Õ“®¡’Õ“°“√¢Õß¿“«–°“√¢“¥

L-carnitine ‰¥â ‡™àπ ¡’√–¥—∫·Õ¡‚¡‡π’¬

„π‡≈◊Õ¥ Ÿß ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß

 ¿“æ®‘μÕ¬à“ß‡©’¬∫æ≈—π (acute altered

mental status)

√–¥—∫¬“ ciprofloxacin „π‡≈◊Õ¥≈¥≈ß

Õ“®∑”„Àâ°“√√—°…“‚√§μ‘¥‡™◊ÈÕ≈â¡‡À≈«

‰¥â

ºŸâªÉ«¬‡°‘¥¿“«–§«“¡¥—π‚≈À‘μ Ÿß«‘°ƒμ

(hypertensive crisis) ®“°°“√

À≈—Ëß¢Õß “√ ◊ËÕª√– “∑ epinephrine

∑’Ë¡“°¢÷Èπ ‡√’¬°«à“‡Àμÿ°“√≥åπ’È«à“ cheese

effect

∑”„Àâ‡°‘¥æ‘…®“°¬“ lithium ‰¥â ‚¥¬ºŸâ

ªÉ«¬Õ“®¡’Õ“°“√§≈◊Ëπ‰ â Õ“‡®’¬π ∂à“¬

‡À≈« ¡’Õ“°“√∑“ß√–∫∫ª√– “∑·≈–

°≈â“¡‡π◊ÈÕ ‡™àπ «‘ß‡«’¬π»’√…–  —Ëπ ‡¥‘π‡´

·≈–Õ“®æ∫≈—°…≥–§≈◊Ëπ‰øøÑ“À—«„®

·∫∫ prolonged QT-interval ·≈–

æ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß ST ·≈– T

wave15
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reductase complex subunit 1 (VKORC1) ·≈–¬’π
CYP2C9 ´÷Ëß¡’º≈μàÕ°“√°”Àπ¥¢π“¥¢Õß¬“ warfarin
·≈–‚Õ°“ °“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å®“°¬“ (adverse
drug reactions, ADRs) „πºŸâªÉ«¬·μà≈–√“¬1,17

°“√ª√–¬ÿ°μå„™â§«“¡√Ÿâ‡æ◊ËÕ°“√®—¥°“√ªí≠À“Õ—πμ√°‘√‘¬“
√–À«à“ß¬“·≈–Õ“À“√

„π°“√ªØ‘∫—μ‘ß“π∑“ß§≈‘π‘° ∫ÿ§≈“°√∑“ß°“√·æ∑¬å
Õ“®æ∫«à“∫“ß§√—ÈßºŸâªÉ«¬‰¥â√—∫¬“√à«¡°—∫Õ“À“√ À√◊Õ “√
Õ“À“√‡©æ“–∫“ß™π‘¥ ´÷Ëß‡¡◊ËÕæ‘®“√≥“μ“¡·π«§‘¥‡™‘ß
∑ƒ…Æ’·≈â«¡’·π«‚πâ¡„π°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß°—π‰¥â
Õ¬à“ß‰√°Áμ“¡º≈∑’Ë‡°‘¥¢÷Èπ®√‘ß®“°Õ—πμ√°‘√‘¬“√–À«à“ß¬“
·≈–Õ“À“√π—ÈπÕ“®‰¡à¡’π—¬ ”§—≠∑“ß§≈‘π‘° ·≈–‰¡à®”‡ªìπ
μâÕß‰¥â√—∫°“√®—¥°“√∑’Ë‡√àß¥à«π ¥—ßπ—Èπ‡¡◊ËÕæ∫ºŸâªÉ«¬∑’Ë¡’
·π«‚πâ¡„π°“√‡°‘¥ªí≠À“Õ—πμ√°‘√‘¬“√–À«à“ß ¬“·≈–Õ“À“√
‡¿ —™°√·≈–∫ÿ§≈“°√∑“ß°“√·æ∑¬å„π∑’¡ À “¢“«‘™“™’æ
§«√´—°ª√–«—μ‘§«“¡‡®Á∫ªÉ«¬ √«¡∂÷ßª√–«—μ‘°“√„™â¬“¢Õß
ºŸâªÉ«¬ ·≈–æ‘®“√≥“·∫∫·ºπ°“√„™â¬“ (drug regimen)
‡À≈à“π—ÈπÕ¬à“ß≈–‡Õ’¬¥ √–∫ÿ “√∑’Ë‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥
Õ—πμ√°‘√‘¬“ ·≈– “√∑’Ë‰¥â√—∫º≈°√–∑∫®“°Õ—πμ√°‘√‘¬“π—ÈπÊ
æ√âÕ¡∑—Èßª√–‡¡‘ππ—¬ ”§—≠∑“ß§≈‘π‘° ·≈–§«“¡√ÿπ·√ß
„π°“√‡°‘¥Õ—πμ√°‘√‘¬“ ´÷Ëß‡ªìπ ‘Ëß∑’Ë “¡“√∂™à«¬„π°“√
μ—¥ ‘π„®‡°’Ë¬«°—∫§«“¡‡√àß¥à«π„π°“√·°â‰¢ªí≠À“¢Õß
ºŸâªÉ«¬‰¥â1,3,18  ”À√—∫‡°≥±å°“√ª√–‡¡‘π‡æ◊ËÕ√–∫ÿπ—¬ ”§—≠
∑“ß§≈‘π‘°¢Õß°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√π—Èπ
ªí®®ÿ∫—π¬—ß‰¡à¡’¢âÕ √ÿª∑’Ë™—¥‡®π Õ¬à“ß‰√°Áμ“¡„πªï æ.».
2555 Chan LN ‰¥âπ”‡ πÕ·π«§‘¥«à“ À“°°“√‡°‘¥
Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√ àßº≈„Àâ ‡°‘¥°“√
‡ª≈’Ë¬π·ª≈ß¢Õß§à“æ“√“¡‘‡μÕ√å (parameters) ∑“ß
‡¿ —™®≈π»“ μ√å À√◊Õ‡¿ —™æ≈»“ μ√åμ—Èß·μà√âÕ¬≈– 20
¢÷Èπ‰ª‡¡◊ËÕ‡∑’¬∫°—∫§à“‡√‘Ë¡μâπ (baseline) ∂◊Õ«à“Õ—πμ√-
°‘√‘¬“π—Èπ¡’π—¬ ”§—≠∑“ß§≈‘π‘°´÷Ëß Õ¥§≈âÕß°—∫¡“μ√∞“π
§«“¡ ¡¡Ÿ≈∑“ß°“√√—°…“ (therapeutic equivalence)
¢Õß¬“∑’Ë°”Àπ¥‚¥¬Õß§å°“√Õ“À“√·≈–¬“¢Õßª√–‡∑»
 À√—∞Õ‡¡√‘°“„πªï æ.». 25451,19 μ—«Õ¬à“ß‡™àπ ºŸâªÉ«¬√“¬
Àπ÷Ëß∑’Ë‰¥â√—∫°“√√—°…“¥â«¬¬“ warfarin ·≈–¡’§à“ INR
‡√‘Ë¡μâπ‡∑à“°—∫ 2.5 À“°‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–
Õ“À“√∑’Ë àßº≈„Àâ§à“ INR ¢ÕßºŸâªÉ«¬√“¬π’È‡æ‘Ë¡¢÷Èπ‡ªìπ 3.0
À√◊Õ≈¥≈ß‡ªìπ 2.0 (¡’°“√‡ª≈’Ë¬π·ª≈ß‰ª®“°§à“‡√‘Ë¡μâπ
√âÕ¬≈– 20) ∂◊Õ«à“ºŸâªÉ«¬√“¬π’È‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“

·≈–Õ“À“√∑’Ë¡’π—¬ ”§—≠∑“ß§≈‘π‘° ·≈–§«√‰¥â√—∫°“√
·°â‰¢ªí≠À“®“°Õ—πμ√°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ    ‡ªìπμâπ

 ”À√—∫·π«∑“ß°“√®—¥°“√ªí≠À“Õ—πμ√°‘√‘¬“
√–À«à“ß¬“·≈–Õ“À“√π—Èπ·∫àßÕÕ°Õ¬à“ß°«â“ßÊ ‡ªìπ 2
·π«∑“ß §◊Õ

1) Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√∑’Ë¡’π—¬ ”§—≠
∑“ß§≈‘π‘° §«√‰¥â√—∫°“√·°â‰¢ªí≠À“Õ¬à“ß∑—π∑à«ß∑’ ·≈–
‡©æ“–‡®“–®ß°—∫¬“À√◊ÕÕ“À“√∑’Ë‡ªìπ “‡Àμÿ ‚¥¬æ‘®“√≥“
®“°°≈‰°°“√‡°‘¥Õ—πμ√°‘√‘¬“ª√–‡¿∑μà“ßÊ ¥—ßπ’È

- §«√ª√—∫‡ª≈’Ë¬π«‘∂’∑“ß„π°“√∫√‘À“√¬“ (route of
administration) ∑’Ë‰¥â√—∫º≈°√–∑∫®“°Õ—πμ√°‘√‘¬“π—ÈπÊ
À√◊Õ object agent

- π”¬“À√◊ÕÕ“À“√∑’Ë‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥Õ—πμ√-
°‘√‘¬“ À√◊Õ precipitant agent ÕÕ°®“°·ºπ°“√„Àâ¬“
·≈â«·∑π∑’Ë¥â«¬¬“À√◊ÕÕ“À“√∑’Ë‰¡à¡’¢âÕ¡Ÿ≈¢Õß°“√‡°‘¥
Õ—πμ√°‘√‘¬“√–À«à“ß°—π

- ª√—∫¢π“¥¬“∑’Ë‰¥â√—∫º≈°√–∑∫®“°Õ—πμ√°‘√‘¬“„Àâ
‡À¡“– ¡ ‡æ◊ËÕ„Àâ‰¥âº≈°“√√—°…“∑’Ë¥’∑’Ë ÿ¥ ·≈–≈¥°“√‡°‘¥
Õ“°“√‰¡àæ÷ßª√– ß§å®“°¬“

 ”À√—∫√“¬≈–‡Õ’¬¥¢Õß°“√®—¥°“√ªí≠À“μ“¡°≈‰°
°“√‡°‘¥Õ—πμ√°‘√‘¬“ª√–‡¿∑μà“ßÊ π—Èπ‰¥â°≈à“«¡“·≈â«¢â“ß
μâπ„πÀ—«¢âÕ°“√®”·π°ª√–‡¿∑¢ÕßÕ—πμ√°‘√‘¬“√–À«à“ß¬“
·≈–Õ“À“√

2) Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√∑’Ë‰¡à¡’π—¬
 ”§—≠∑“ß§≈‘π‘° À√◊Õ‰¡à°àÕ„Àâ‡°‘¥Õ“°“√º‘¥ª°μ‘¢Õß
√à“ß°“¬Õ¬à“ß‡©’¬∫æ≈—ππ—Èπ Õ“®‰¡à®”‡ªìπμâÕß‰¥â√—∫°“√
®—¥°“√∑’Ë‡√àß¥à«π Õ¬à“ß‰√°Áμ“¡§«√¡’°“√μ‘¥μ“¡μ—«∫àß™’È
(surrogate markers) À√◊ÕÕ“°“√·≈–Õ“°“√· ¥ß
∑“ß§≈‘π‘°μà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥Õ—πμ√°‘√‘¬“
√–À«à“ß¬“·≈–Õ“À“√∑’ËºŸâªÉ«¬‰¥â√—∫Õ¬à“ß ¡Ë”‡ ¡Õ ‡æ◊ËÕ
°“√®—¥°“√∑’Ë‡À¡“– ¡·≈–∑—π∑à«ß∑’À“°ºŸâªÉ«¬¡’Õ“°“√
º‘¥ª°μ‘¢÷Èπ„πÕπ“§μ ‡π◊ËÕß®“°°“√‡°‘¥Õ—πμ√°‘√‘¬“
√–À«à“ß¬“·≈–Õ“À“√∫“ßª√–‡¿∑Õ“®„™â√–¬–‡«≈“π“π„π
°“√· ¥ßÕ“°“√ ‡™àπ ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“≈¥°“√À≈—Ëß°√¥„π
°√–‡æ“–Õ“À“√°≈ÿà¡ proton pump inhibitors μâÕß„™â
¬“‡ªìπ√–¬–‡«≈“π“πÕ¬à“ßπâÕ¬ 2 - 3 ‡¥◊Õπ®÷ß®–∑”„Àâ
 ¿“«–¢Õß°√¥„π°√–‡æ“–Õ“À“√∑’Ë∂Ÿ°À≈—Ë ß≈¥≈ß
 “¡“√∂√∫°«π°√–∫«π°“√¥Ÿ¥´÷¡∏“μÿ‡À≈Á° À√◊Õ«‘μ“¡‘π
∫’ 12 ®π∑”„Àâ‡°‘¥Õ“°“√ ·≈–Õ“°“√· ¥ß¢Õß¿“«–
‚≈À‘μ®“ß‰¥â ‡ªìπμâπ
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∫∑ √ÿª
°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√‡ªìπªí≠À“∑’Ë

 ”§—≠´÷ËßÕ“® àßº≈„ÀâºŸâªÉ«¬‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß
¿“«–‚¿™π“°“√ Õ’°∑—Èß¡’‚Õ°“ ‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å
®“°¬“¡“°¢÷Èπ À√◊ÕÕ“®‡°‘¥§«“¡≈â¡‡À≈«„π°“√√—°…“‰¥â
¥—ßπ—ÈππÕ°‡Àπ◊Õ®“°°“√¥Ÿ·≈·≈– àß‡ √‘¡„ÀâºŸâªÉ«¬¡’°“√
„™â¬“μ“¡·æ∑¬å —ËßÕ¬à“ß§√∫∂â«π·≈–∂Ÿ°μâÕß‡À¡“– ¡
·≈â«‡¿ —™°√§«√¡’∫∑∫“∑„π°“√∑∫∑«π√“¬°“√¬“∑’ËºŸâ
ªÉ«¬„™â æ√âÕ¡´—°ª√–«—μ‘‡æ‘Ë¡‡μ‘¡‡°’Ë¬«°—∫°“√„™â¬“ ¡ÿπ‰æ√
À√◊Õº≈‘μ¿—≥±å‡ √‘¡Õ“À“√Õ◊ËπÊ ‡æ◊ËÕª√–‡¡‘π·π«‚πâ¡„π
°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ß¬“·≈–Õ“À“√„πºŸâªÉ«¬·μà≈–√“¬
·≈– àßμàÕ¢âÕ¡Ÿ≈·°à∫ÿ§≈“°√∑“ß°“√·æ∑¬å„π∑’¡ À “¢“
«‘™“™’æ ´÷Ëß‰¥â·°à ·æ∑¬å æ¬“∫“≈ ·≈–π—°°”Àπ¥Õ“À“√
‡æ◊ËÕ√à«¡°—π«“ß·ºπ°“√·°â‰¢ªí≠À“ √«¡∂÷ß°“√μ‘¥μ“¡
·≈–ª√–‡¡‘πº≈°“√√—°…“¢ÕßºŸâªÉ«¬ Õ—π®–¬—ßº≈„ÀâºŸâªÉ«¬
‰¥â√—∫ª√–‚¬™πå Ÿß ÿ¥®“°°“√√—°…“‡°‘¥§«“¡ª≈Õ¥¿—¬„π
°“√„™â¬“√«¡∂÷ß¡’¿“«–‚¿™π“°“√∑’Ë‡À¡“– ¡ ·≈–¡’
§ÿ≥¿“æ™’«‘μ∑’Ë¥’
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