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¬“π—∫‡ªìπ‡§√◊ËÕß¡◊Õ ”§—≠·≈–¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√√—°…“·≈–ªÑÕß°—π‚√§ ·μà„π¢≥–
‡¥’¬«°—π¬“∫“ß™π‘¥Õ“®®–°àÕ„Àâ‡°‘¥Õ—πμ√“¬À√◊Õ‡°‘¥Õ“°“√Õ—π‰¡àæ÷ßª√– ß§å·°àºŸâªÉ«¬‰¥â „π
™à«ß∑»«√√…∑’Ëºà“π¡“ ª√‘¡“≥°“√„™â¬“·≈– “√‡§¡’„πª√–‡∑»‰∑¬‰¥â‡æ‘Ë¡¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß
¢≥–‡¥’¬«°—π§«“¡°â“«Àπâ“∑“ß‡∑§‚π‚≈¬’∑’Ë°â“«°√–‚¥¥‰¥â∑”„ÀâÕß§å§«“¡√Ÿâ¥â“π°“√‡¡·∑∫Õ≈‘ ´÷¡
¬“·≈– “√‡§¡’«‘«—≤π“°“√‰ª‡ªìπÕ¬à“ß¡“° ÷́Ëß°àÕ„Àâ‡°‘¥º≈¥’‡æ√“–∑”„Àâ°“√„™â¬“¡’ª√– ‘∑∏‘º≈
·≈–¡’§«“¡ª≈Õ¥¿—¬¡“°¬‘Ëß¢÷Èπ

μ”√“‡√◊ËÕß °“√‡¡·∑∫Õ≈‘´÷¡¬“„π¡πÿ…¬å: ®“°æ◊Èπ∞“π√–¥—∫¬’π Ÿà°“√ª√–¬ÿ°μå„™â∑“ß§≈‘π‘°
(Human drug metabolism: from genes to clinical applications) ¢Õß ¥√.«‘®‘μ√“ ∑—»π’¬°ÿ≈
‡≈à¡π’È‡¢’¬π¢÷Èπ‚¥¬¡’«—μ∂ÿª√– ß§å ”§—≠‡æ◊ËÕª√–¡«≈Õß§å§«“¡√Ÿâ∑’Ë∑—π ¡—¬‡°’Ë¬«°—∫°√–∫«π°“√
‡¡·∑∫Õ≈‘´÷¡¬“ ‡Õπ‰´¡å ”§—≠∑’Ë‡°’Ë¬«¢âÕß ·≈–ªí®®—¬μà“ßÊ ∑’Ë¡’º≈μàÕ°“√‡¡·∑∫Õ≈‘´÷¡¬“∑’Ë¡’
π—¬ ”§—≠∑“ß§≈‘π‘° πÕ°®“°π’È¬—ß„Àâ§«“¡ ”§—≠μàÕ¢âÕ¡Ÿ≈°“√»÷°…“«‘®—¬„πª√–™“°√‰∑¬ ‚¥¬‡©æ“–
º≈°“√»÷°…“‡¿ —™æ—π∏ÿ»“ μ√å¢Õß‡Õπ‰´¡å∑’Ë‡¡·∑∫Õ≈‘´÷¡¬“ ‡æ◊ËÕ„Àâ “¡“√∂„™â‡ªìπ·À≈àß§âπ§«â“
Õâ“ßÕ‘ß ·≈–»÷°…“‡æ‘Ë¡‡μ‘¡‡æ◊ËÕ„Àâ‡°‘¥§«“¡√Ÿâ §«“¡‡¢â“„®‡°’Ë¬«°—∫°√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡¬“
„π√à“ß°“¬¡πÿ…¬å μ—Èß·μà√–¥—∫¬’π®π∂÷ß°“√ª√–¬ÿ°μå„™â∑“ß§≈‘π‘° ºŸâ‡¢’¬π‰¥â„™â§«“¡«‘√‘¬Õÿμ “À–
º ¡º “π°—∫ª√– ∫°“√≥å„π°“√‡ªìππ—°«‘®—¬„π»“ μ√å¥â“ππ’ÈÕ¬à“ßμàÕ‡π◊ËÕß‡ªìπ‡«≈“°«à“ 25 ªï
‡æ◊ËÕ —ß‡§√“–Àå„Àâ‡°‘¥Õß§å§«“¡√Ÿâ¥â“π°“√‡¡·∑∫Õ≈‘´÷¡¬“·≈– “√‡§¡’„π¡πÿ…¬å πÕ°®“°π’ÈºŸâ‡¢’¬π
¬—ß‰¥âπ”‡ πÕæ√âÕ¡μ—«Õ¬à“ßª√–°Õ∫‡æ◊ËÕ∑”„ÀâºŸâÕà“π “¡“√∂‡¢â“„®‰¥â·®à¡·®âß¡“°¬‘Ëß¢÷Èπ ®÷ß∂◊Õ‰¥â«à“
‡ªìπ§«“¡æ¬“¬“¡∑’Ë¡’§ÿ≥§à“∑—Èß∑“ß«‘™“°“√·≈–∑“ß§≈‘π‘°μàÕπ—°«‘™“°“√ ·≈–∫ÿ§≈“°√ºŸâ π„®

π—∫‡ªìπ ‘Ëß∑’Ëπà“™◊Ëπ™¡¬‘π¥’‡ªìπÕ¬à“ß¬‘Ëß∑’Ë ¥√.«‘®‘μ√“ ∑—»π’¬°ÿ≈ ‰¥â¡ÿàß¡—Ëπμ—Èß„®„π°“√ √â“ß
º≈ß“π∑“ß«‘™“°“√ ‡ªìπμ”√“∑’Ë¡’§ÿ≥¿“æ Ÿß √«¡∑—Èß¬—ß¡’√Ÿª‡≈à¡∑’Ë «¬ß“¡πà“Õà“π º¡®÷ßÀ«—ß«à“ºŸâÕà“π
®–‰¥â√—∫§«“¡√Ÿâ·≈–ª√–‚¬™πåÕ¬à“ß¡“°®“°Àπ—ß ◊Õ‡≈à¡π’È‡™àπ‡¥’¬«°—∫∑’Ëº¡‰¥â√—∫®“°°“√Õà“πÀπ—ß ◊Õ
‡≈à¡π’È‡™àπ°—π
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μ”√“‡≈à¡π’È ‡¢’¬π¢÷Èπ‚¥¬¡’«—μ∂ÿª√– ß§å ”§—≠‡æ◊ËÕª√–¡«≈§«“¡√Ÿâ∑’Ë∑—π ¡—¬‡°’Ë¬«°—∫
°√–∫«π°“√‡¡·∑∫Õ≈‘́ ÷¡¬“ ‡Õπ‰´¡å ”§—≠∑’Ë‡°’Ë¬«¢âÕß ·≈–ªí®®—¬μà“ßÊ ∑’Ë¡’º≈μàÕ°“√‡¡·∑∫Õ≈‘́ ÷¡
¬“∑’Ë¡’π—¬ ”§—≠∑“ß§≈‘π‘° πÕ°®“°π’È¬—ß„Àâ§«“¡ ”§—≠μàÕ¢âÕ¡Ÿ≈°“√»÷°…“«‘®—¬„πª√–™“°√‰∑¬ ‚¥¬
‡©æ“–º≈°“√»÷°…“‡¿ —™æ—π∏ÿ»“ μ√å¢Õß‡Õπ‰´¡å∑’Ë‡¡·∑∫Õ≈‘´÷¡¬“ ‡æ◊ËÕ„Àâπ—°»÷°…“ “¢“
«‘∑¬“»“ μ√å ÿ¢¿“æ ∑—Èß√–¥—∫ª√‘≠≠“μ√’ ·≈–∫—≥±‘μ»÷°…“ √«¡∑—Èß·æ∑¬å ‡¿ —™°√ π—°‡¿ —™«‘∑¬“
·≈–∫ÿ§≈“°√∑“ß°“√·æ∑¬åÕ◊ËπÊ  “¡“√∂„™â‡ªìπ·À≈àß§âπ§«â“Õâ“ßÕ‘ß ·≈–»÷°…“‡æ‘Ë¡‡μ‘¡‡æ◊ËÕ„Àâ‡°‘¥
§«“¡√Ÿâ §«“¡‡¢â“„®‡°’Ë¬«°—∫°√–∫«π°“√‡¡·∑∫Õ≈‘́ ÷¡¬“„π√à“ß°“¬¡πÿ…¬å μ—Èß·μà√–¥—∫¬’π ®π∂÷ß°“√
π”‰ªª√–¬ÿ°μå„™â∑“ß§≈‘π‘°‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘º≈·≈–§«“¡ª≈Õ¥¿—¬„π°“√„™â¬“‡æ◊ËÕ°“√√—°…“‚√§

‡π◊ÈÕÀ“¢Õßμ”√“‡≈à¡π’È‡√’¬∫‡√’¬ß¢÷Èπ®“°ª√– ∫°“√≥åμ√ß¢ÕßºŸâ‡¢’¬π∑’Ë‰¥â»÷°…“·≈–«‘®—¬
‡°’Ë¬«°—∫»“ μ√å„π‡√◊ËÕßπ’ÈÕ¬à“ßμàÕ‡π◊ËÕß¡“¡“°°«à“ 25 ªï ‚¥¬‰¥â·∫àß‡π◊ÈÕÀ“ÕÕ°‡ªìπ 9 ∫∑ ‡√‘Ë¡®“°
∫∑·√°∑’Ë°≈à“«∂÷ßª√–«—μ‘‚¥¬ —ß‡¢ª¢Õß°“√»÷°…“«‘®—¬∑“ß¥â“π°“√‡¡·∑∫Õ≈‘´÷¡¬“ ´÷Ëß®–∑”„Àâ
ºŸâÕà“π‰¥â∑√“∫∂÷ßª√–«—μ‘§«“¡‡ªìπ¡“¢Õß°“√ – ¡§«“¡√Ÿâ„π¥â“ππ’È √«¡∑—Èß‡æ◊ËÕ„Àâμ√–Àπ—°∂÷ß
§«“¡«‘√‘¬Õÿμ “À–¢Õßπ—°«‘∑¬“»“ μ√å√ÿàπ°àÕπ∑’Ë¡’ à«π ”§—≠„π°“√√‘‡√‘Ë¡·≈–æ—≤π“ß“π«‘®—¬¥â“π
°“√‡¡·∑∫Õ≈‘´÷¡¬“ ®π∑”„Àâ‡√“ “¡“√∂π”§«“¡√Ÿâ‡À≈à“π’È ‰ªª√–¬ÿ°μå„™â∑“ß§≈‘π‘°‰¥â„πªí®®ÿ∫—π
„π√–À«à“ß°“√‡¢’¬πμ”√“ ºŸâ‡¢’¬π‰¥â¡’ ‚Õ°“ μ‘¥μàÕ°—∫»“ μ√“®“√¬å Martin Klingenberg
π—°«‘∑¬“»“ μ√å™“«‡¬Õ√¡—πºŸâ§âπæ∫‡Õπ‰´¡å cytochromes P450 ‡æ◊ËÕ¢Õ¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡‡°’Ë¬«°—∫
ª√–«—μ‘°“√§âπæ∫‡Õπ‰´¡åπ’È ·≈–‰¥â àßμ—«Õ¬à“ß¢Õßμ”√“∫∑·√°„Àâ∑à“π™à«¬æ‘®“√≥“ ÷́Ëß∑à“π‰¥â
°√ÿ≥“μÕ∫«à“ çI am very impressed by your chapter covering the history of the drug
modifications, as far as I can decipher it from the interspersed western letters in the
Thai texté ́ ÷Ëßπ—∫‡ªìπ§«“¡°√ÿ≥“¢Õßπ—°«‘∑¬“»“ μ√åÕ“«ÿ‚ ∑à“ππ’È∑’Ë‰¥â™’È·π–μàÕºŸâ‡¢’¬π‡ªìπÕ¬à“ß¬‘Ëß

 ”À√—∫∫∑∑’Ë 2 ·≈– 3 ‡ªìπ à«π¢ÕßªØ‘°‘√‘¬“‡§¡’·≈–‡Õπ‰´¡å∑’Ë‡°’Ë¬«¢âÕß √«¡∑—Èß§ÿ≥ ¡∫—μ‘
∑—Ë«‰ª¢Õß‡Õπ‰´¡å‡À≈à“π—Èπ  ∫∑∑’Ë 4 °≈à“«∂÷ß°“√¬—∫¬—Èß·≈–°“√‡Àπ’Ë¬«π”‡Õπ‰´¡å∑’Ë‡¡·∑∫Õ≈‘´÷¡¬“
°≈‰°√–¥—∫‚¡‡≈°ÿ≈À√◊Õ√–¥—∫¬’π∑’Ë‡°’Ë¬«¢âÕß √«¡∑—ÈßÕ—πμ√°‘√‘¬“√–À«à“ß¬“∑’Ë‡ªìπº≈®“°°“√¬—∫¬—Èß
À√◊Õ‡Àπ’Ë¬«π”‡Õπ‰´¡å ·≈–º≈≈—æ∏å∑“ß§≈‘π‘°∑’Ë‡°‘¥¢÷Èπ ‚¥¬‡πâπ§«“¡√Ÿâ‡°’Ë¬«°—∫ cytochromes
P450 ́ ÷Ëß‡ªìπ‡Õπ‰´¡å∑’Ë¡’∫∑∫“∑ ”§—≠∑’Ë ÿ¥„π°“√‡¡·∑∫Õ≈‘´÷¡¬“ ºŸâ‡¢’¬π‰¥â¬°μ—«Õ¬à“ß°√≥’»÷°…“
¢ÕßºŸâªÉ«¬ª√–°Õ∫¥â«¬‡æ◊ËÕ„ÀâºŸâÕà“π “¡“√∂‡¢â“„®§«“¡ ”§—≠¢Õßº≈≈—æ∏å∑“ß§≈‘π‘°∑’Ë‡°‘¥®“°

§”π”



v

Õ—πμ√°‘√‘¬“¢Õß¬“∑’Ë‡ªìπº≈®“°°“√√∫°«π°“√∑”ß“π¢Õß‡Õπ‰´¡å‡À≈à“π—Èπ‰¥â¥’¢÷Èπ  ∫∑∑’Ë 5 ·≈– 6
°≈à“«∂÷ß™π‘¥ ·≈–§«“¡ ”§—≠∑“ß§≈‘π‘°¢Õß§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß‡Õπ‰´¡å∑’Ë∑”Àπâ“∑’Ë
‡¡·∑∫Õ≈‘́ ÷¡¬“ √«¡∑—Èß∫∑∫“∑∑’Ë¡’μàÕ°“√„™â¬“„π∑“ß§≈‘π‘° ·≈–°“√æ—≤π“¬“„À¡à πÕ°®“°π’ÈºŸâ‡¢’¬π
¬—ß‰¥â√«∫√«¡º≈°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß‡Õπ‰´¡åμà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√
‡¡·∑∫Õ≈‘´÷¡¬“„πª√–™“°√‰∑¬‡∑à“∑’Ë¡’√“¬ß“π®π∂÷ßªí®®ÿ∫—π‰«â„π∫∑π’È¥â«¬ √«¡∑—Èß‰¥â«‘‡§√“–Àå
 ∂“π°“√≥å°“√ª√–¬ÿ°μå§«“¡√Ÿâ‡À≈à“π’È ‰ª„™âª√–‚¬™πå∑“ß°“√·æ∑¬å„πμà“ßª√–‡∑»‡ª√’¬∫‡∑’¬∫°—∫
ª√–‡∑»‰∑¬ ∑—Èßπ’È‡æ◊ËÕ„ÀâºŸâÕà“π‰¥âμ√–Àπ—°∂÷ß§«“¡ ”§—≠ ·≈–‡æ◊ËÕ„Àâ‡°‘¥·π«§‘¥∑’Ë®–π”Õß§å§«“¡√Ÿâ
‡À≈à“π’Èπ”¡“ª√–¬ÿ°μå„™â‡æ◊ËÕ„Àâ‡°‘¥ª√–‚¬™πåμàÕª√–™“°√‰∑¬¡“°¬‘Ëß¢÷Èπ  ”À√—∫„π “¡∫∑™à«ß∑â“¬
‡ªìπ°“√„Àâ√“¬≈–‡Õ’¬¥∑“ß¥â“π‡∑§π‘§¢Õß«‘∏’°“√μà“ßÊ ∑’Ë “¡“√∂π”¡“„™â»÷°…“§«“¡À≈“°À≈“¬
∑“ßæ—π∏ÿ°√√¡¢Õß‡Õπ‰´¡å∑’Ë∑”Àπâ“∑’Ë‡¡·∑∫Õ≈‘´÷¡¬“ √«¡∑—Èß·π«∑“ß°“√»÷°…“‡æ◊ËÕæ‘ Ÿ®πå
‡Õ°≈—°…≥å¢Õß‡Õπ‰´¡å∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡¡·∑∫Õ≈‘´÷¡¬“„À¡à ‚¥¬‰¥â¬°μ—«Õ¬à“ß«‘∏’°“√»÷°…“μà“ßÊ
∑’ËºŸâ‡¢’¬π‰¥â„™â„πß“π«‘®—¬¢Õßμπ‡Õßª√–°Õ∫ ‡æ◊ËÕ„ÀâºŸâÕà“π “¡“√∂‡¢â“„®∂÷ßÀ≈—°°“√¢Õß·μà≈–«‘∏’
°“√»÷°…“‰¥âÕ¬à“ß™—¥‡®π¡“°¢÷Èπ

‡æ◊ËÕ„Àâμ”√“‡≈à¡π’È¡’ª√–‚¬™πå Ÿß ÿ¥·≈–‡ªìπ‰ªμ“¡¡“μ√∞“π∑“ß«‘™“°“√¢Õßμ”√“∑’Ëæ÷ß¡’
°“√‡¢’¬π»—æ∑å·≈–»—æ∑å∫—≠≠—μ‘¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ…„πμ”√“‡≈à¡π’È ºŸâ‡¢’¬π‰¥âæ¬“¬“¡μ√«®
 Õ∫„Àâ∂Ÿ°μâÕßμ“¡æ®π“πÿ°√¡ ©∫—∫√“™∫—≥±‘μ¬ ∂“π (æ.». 2542) »—æ∑å·æ∑¬»“ μ√å ©∫—∫
√“™∫—≥±‘μ¬ ∂“π (æ.». 2547) »—æ∑å‡¿ —™»“ μ√å ©∫—∫√“™∫—≥±‘μ¬ ∂“π (æ.». 2551) ·≈–
μâπ©∫—∫»—æ∑å«‘∑¬“»“ μ√å ©∫—∫√“™∫—≥±‘μ¬ ∂“π (æ.». 2546) „Àâ¡“°∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â  ”À√—∫
çpharmacokineticsé  „πμ”√“‡≈à¡π’È ºŸâ‡¢’¬π‰¥â„™â ç‡¿ —™®≈π»“ μ√åé μ“¡∑’Ë‡§¬∫—≠≠—μ‘‰«â„π
»—æ∑å·æ∑¬»“ μ√å ©∫—∫√“™∫—≥±‘μ¬ ∂“π (æ.». 2544) ·∑π ç‡¿ —™®≈πæ≈»“ μ√åé  ∑—Èßπ’È‡æ◊ËÕ
‰¡à„ÀâºŸâÕà“π‡°‘¥§«“¡ —∫ π°—∫ ç‡¿ —™æ≈»“ μ√åé ´÷ËßÀ¡“¬∂÷ß çpharmacodynamicsé   à«π»—æ∑å
∫—≠≠—μ‘¢Õß çgenetic polymorphismé ºŸâπ‘æπ∏å‰¥â„™â ç§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡é μ“¡
ª∑“πÿ°√¡æ—π∏ÿ»“ μ√å ∑’Ë®—¥∑”‚¥¬ ¡“§¡æ—π∏ÿ»“ μ√å·Ààßª√–‡∑»‰∑¬ (æ.». 2548)   à«πÀπà«¬
§«“¡‡¢â¡¢âπ¢Õß “√ §”Õ∏‘∫“¬„π√Ÿª ™◊ËÕ¬“·≈–™◊ËÕ “√‡§¡’ ºŸâ‡¢’¬π„™â¿“…“Õ—ß°ƒ…·∑π¿“…“‰∑¬
‡æ√“–§‘¥«à“®–∑”„ÀâºŸâÕà“π‡¢â“„®‰¥âßà“¬·≈–™—¥‡®π¡“°°«à“  √Ÿªª√–°Õ∫¢Õßμ”√“‡≈à¡π’È‡°◊Õ∫∑—ÈßÀ¡¥
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137DAU 6-Amino-5-[N-formylmethylamino]-1,3-dimethyluric
137X Caffeine
13X Theophylline
17DAU 6-Amino-5-[N-formylmethylamino]-3-methyluracil
17U 1,7-Dimethyluric acid
17X Paraxanthine
1U 1-Methyluric acid
1X 1-Methylxanthine
2-AAF 2-Acetylaminofluorene
3́ ,4́ -diHPPH 5-(3́ ,4́ -hydroxyphenyl)-5-phenylhydantoin
3́ -HPPH 5-(3́ -hydroxyphenyl)-5-phenylhydantoin
37DAU 6-Amino-5-[N-formylmethylamino]-1-methyluracil
37X Theobromine
4́ -HPPH 5-(4́ -hydroxyphenyl)-5-phenylhydantoin
5-FU 5-Fluorouracil
6β-OHC 6β-Hydroxycortisol
6-MP 6-Mercaptopurine
A Adenine
AAMU 5-Acetylamnio-6-amino-3-methyluracil
Acetyl-CoA Acetyl-coenzyme A
AChE Acetylcholinesterase
ADH Alcohol dehydrogenase
AFMU 5-Acetylamino-6-formylamino-3-methyluracil
AhRE Aryl hydrocarbon nuclear regulartory element
ALDH Aldehyde dehydrogenase
AO Aldehyde oxidase
Arnt Aryl hydrocarbon nuclear translocator protein
AUC Area under the plasma concentration and time curve

Õ—°…√¬àÕ
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AZT Azidothymidine À√◊Õ zidovudine
BChE Butylcholinesterase
bp Base pair
BZD Benzydamine
C Cytosine
CAR Constitutive androstane receptor
CES Carboxylesterases
Clint Intrinsic clearance
Cmax Maximum concentration
CYP Cytochrome P450
Da Dalton
DAO Diamine oxidase
DDS Dapsone
DNA Deoxyribonucleic acid
DPD Dihydropyrimidine dehydrogenase enzyme
DPYD Dihydropyrimidine dehydrogenase gene
EH Epoxide hydrolases
ERMBT Erythromycin breath test
FAD Flavin adenine dinucleotide
FADH2 Flavin adenine dinucleotide (reduced form)
FAM 6-Carboxyfluorescein
FMO Flavin-containing monooxygenase
G Guanine
GST Glutathione S -transferase
HAD Dapsone hydroxylamine
HLA-B Major histocompatibility complex, class I, B
HLM Human liver microsomes
HMG-CoA reductase Hydroxymethylglutaryl-coenzyme A reductase
HPLC High-performance liquid chromatography
IA Intermediate acetylator
IC50 Concentration of inhibitor that produces 50% inhibition
IM Intermediate metabolizer
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INR International normalized ratio
kb Kilobase
kDa Kilodalton
Ki Inhibition constant
Km Michaelis  constant
LBD Ligand-binding domain
MAO Monoamine oxidase
MEGX Monoethylglycinexylidide
μg Microgram
μm Micromolar
MGB Minor grove binder
mL Milliliter
mM Millimolar
mRNA Messenger ribonucleic acid
NAD+ Nicotinamide adenine dinucleotide
NADH Reduced nicotinamide adenine dinucleotide
NADP Nicotinamide adenine dinucleotide phosphate
NADPH Reduced nicotinamide adenine dinucleotide phosphate
NAPQI N-Acetyl-p -benzoquinone imine
NAT N-Acetyltransferase
NCE New chemical entity (a drug under development)
NNRTI Non-nucleoside reverse transcriptase inhibitor
NQO NAD(P)H-quinone reductase
NRTI Nucleoside reverse transcriptase inhibitor
PAH Polycyclic aromatic hydrocarbon
PAO Polyamine oxidase
PAPS 3́ -Phosphoadenosine-5́ -phosphosulfate
PCR Polymerase chain reaction
PCR-RFLP Polymerase chain reaction coupled with restriction

fragment length polymorphism analysis
PHS Prostaglandin H synthase
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PI Protease inhibitor
PM Poor metabolizer
PON Paraoxonase
PPARα Peroxisome proliferator-activated receptor-alpha
PXR Pregnane X receptor
RA Rapid acetylator
SA Slow acetylator
SAM S-Adenosylmethionine
SNP Single nucleotide polymorphism
SSRI Serotonin reuptake inhibitor
SULT Sulfotransferases
T Thymidine
TAMRA 6-Carboxy-N,N,N',N'-tetrachlorofluorescein
TET 6-Carboxy-4,7,2',7'-tetrachlorofluorescein
Tm Melting temperature
TMA Trimethylamine
TMU 1,3,7-Trimethyluric
TPMT Thiopurine S-methyltransferase
TYMS Thymidylate synthetase
UDPGA UDP-Glucuronic acid
UGT UDP-Glucuronosyltransferase
UM Ultrarapid metabolizer
VKORC1 Vitamin K epoxide reductase complex subunit 1
Vmax Maximal velocity of reaction
XD Xanthine dehydrogenase
XO Xanthine oxidase
XOR Xanthine oxidoreductase
XRE Xenobiotic responsive element
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Alanine A Ala
Arginine R Arg
Asparagine N Asn
Aspartic acid D Asp
Cysteine C Cys
Glutamic acid E Glu
Glutamine Q Gln
Glycine G Gly
Histidine H His
Isoleucine I Ile
Leucine L Leu
Lysine K Lys
Methionine M Met
Phenylalanine F Phe
Proline P Pro
Pyrrolysine O Pyl
Selenocysteine U Sec
Serine S Ser
Threonine T Thr
Tryptophan W Trp
Tyrosine Y Tyr
Valine V Val

„π°√≥’∑’Ë‰¡à “¡“√∂√–∫ÿ‰¥â™—¥‡®π

Asparagine À√◊Õ aspartic acid B Asx
Glutamine À√◊Õ glutamic acid Z Glx
Leucine À√◊Õ Isoleucine J Xle
‰¡à∑√“∫·πà™—¥«à“‡ªìπ°√¥Õ–¡‘‚πμ—«„¥ X Xaa

Õ—°…√¬àÕ¢Õß°√¥Õ–¡‘‚π∑’Ë ”§—≠

·À≈àß∑’Ë¡“: http://en.wikipedia.org/wiki/Amino_acid
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