
∫∑π”
‡∫“À«“π‡ªìπ§«“¡º‘¥ª°µ‘∑’Ë´—∫´âÕπ´÷Ëß‡°‘¥®“°

ªí®®—¬µà“ßÊ ‡™àπ  ‘Ëß·«¥≈âÕ¡ æ—π∏ÿ°√√¡  àßº≈„Àâ‡°‘¥

°“√æ—≤π“®π°≈“¬‡ªìπ¿“«–¥◊ÈÕµàÕÕ‘π Ÿ́≈‘π §«“¡

º‘¥ª°µ‘¢Õß°“√∑”ß“π¢Õß‡∫µ“‡´≈≈å  àßº≈„Àâ√–¥—∫

πÈ”µ“≈„π‡≈◊Õ¥ Ÿß  °“√§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥„Àâ

Õ¬Ÿà„π√–¥—∫ª°µ‘  “¡“√∂∑”‰¥â¥â«¬«‘∏’∑’Ë‰¡à„™â¬“·≈–

«‘∏’„™â¬“ Õ¬à“ß‰√°Áµ“¡ ¬“µà“ßÊ ∑’Ë¡’„™â„πªí®®ÿ∫—π¡’∑—Èß

¢âÕ¥’·≈–¢âÕ‡ ’¬·µ°µà“ß°—π‰ª ‡™àπ ¬“ metformin  “¡“√∂

≈¥°“√ √â“ß·≈–ª≈¥ª≈àÕ¬°≈Ÿ‚§ ®“°µ—∫ ‰¡à∑”„Àâ

πÈ”Àπ—°µ—«‡æ‘Ë¡ ‰¡à àßº≈µàÕ°“√‡°‘¥ hypoglycemia ·µà

º≈‡ ’¬§◊Õ º≈¢â“ß‡§’¬ß‡°’Ë¬«°—∫√–∫∫∑“ß‡¥‘πÕ“À“√∑’Ë

æ∫‰¥â∫àÕ¬ ¬“°≈ÿà¡ thiazolidinediones ¡’º≈¥’§◊Õ

 “¡“√∂≈¥¿“«–¥◊ÈÕµàÕÕ‘π Ÿ́≈‘π‰¥â¡“° ·µàº≈‡ ’¬§◊Õ

πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ ¿“«– peripheral edema √–¥—∫¢Õß

Œ’‚¡‚°≈∫‘π·≈–Œ’¡“‚µ§√‘µ≈¥≈ß ‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√

‡°‘¥ bone fracture ¬“°≈ÿà¡ sulfonylureas ¡’º≈¥’§◊Õ

 “¡“√∂‡æ‘Ë¡°“√À≈—ËßÕ‘π´Ÿ≈‘π´÷Ëß‡ªìπŒÕ√å‚¡π∑’Ë√à“ß°“¬

µâÕß°“√„π°“√π”πÈ”µ“≈‡¢â“ Ÿà‡´≈≈å ·µàº≈‡ ’¬§◊Õ¿“«–

hypoglycemia ∑’ËÕ“®‡°‘¥¢÷Èπ·≈–πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ

¬“∑’Ë “¡“√∂≈¥√–¥—∫πÈ”µ“≈‰¥â¡“°§◊Õ insulin ·µà

º≈‡ ’¬§◊Õ¿“«– hypoglycemia ∑’ËÕ“®‡°‘¥¢÷Èπ·≈–

πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ (Tahrani, Piya et al. 2009; Kulasa

and Edelman 2010)

Õπ÷Ëß §«“¡§“¥À«—ß¢Õß°“√„™â¬“§«∫§ÿ¡

‡∫“À«“π§◊Õ ¬“§«√¡’º≈≈¥°“√‡ ◊ËÕ¡¢Õß‡∫µ“‡´≈≈å ‰¡à¡’

º≈µàÕ°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”Àπ—°µ—« ·≈–‰¡à∑”„Àâ‡°‘¥¿“«–

hypoglycemia ‡ªìπµâπ ¥â«¬‡Àµÿπ’È °“√æ—≤π“¬“≈¥

√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥°≈ÿà¡„À¡àÊ ®÷ß¡ÿàß‡πâπ ‘Ëß‡À≈à“π’È

∫∑∫“∑·≈–Àπâ“∑’Ë¢ÕßŒÕ√å‚¡πÕ‘π§√’µ‘π
Glucose regulatory hormone ª√–°Õ∫¥â«¬

ŒÕ√å‚¡πÀ≈“¬™π‘¥ ‡™àπ Õ‘π§√’µ‘π Õ‘π´Ÿ≈‘π °≈Ÿ§“°Õπ

‡ªìπµâπ  ‚¥¬ŒÕ√å‚¡πÕ‘π§√’µ‘π‰¥â·°à Gastric Inhibitory

Polypeptide (GIP) ÷́Ëßº≈‘µ·≈–À≈—Ëß®“° K-cell „π

≈”‰ â‡≈Á° à«πµâπ·≈–  Glucagon-Like Peptide-1

(GLP-1) º≈‘µ·≈–À≈—Ëß®“° L-cell „π≈”‰ â‡≈Á° à«π

jejunum, distal ileum, colon ·≈– rectum ‚¥¬°“√

∑”ß“π¢ÕßŒÕ√å‚¡π∑—Èß 2 ™π‘¥π’È¢÷Èπ°—∫√–¥—∫πÈ”µ“≈„π

‡≈◊Õ¥ (glucose-dependent manner) ‡ªìπ ”§—≠

ŒÕ√å‚¡π®–À≈—ËßÕÕ°¡“‡¡◊ËÕ‰¥â√—∫°“√°√–µÿâπ®“°Õ“À“√∑’Ë

√—∫ª√–∑“π ·≈–®–À≈—Ëß‡æ‘Ë¡¢÷Èπ‡¡◊ËÕª√‘¡“≥Õ“À“√‡æ‘Ë¡

¡“°¢÷Èπ  ·µà∂â“‰¡à¡’Õ“À“√°√–µÿâπ À√◊Õ√–¥—∫πÈ”µ“≈„π

°√–· ‡≈◊Õ¥Õ¬Ÿà∑’Ë√–¥—∫µË”À√◊Õ√–¥—∫ª°µ‘ ŒÕ√å‚¡π‡À≈à“π’È

®–‰¡àÀ≈—ËßÕÕ°¡“ ®÷ß‰¡à àßº≈µàÕ°“√‡°‘¥¿“«–

hypoglycemia ŒÕ√å‚¡π GIP ·≈– GLP-1 ®–°√–µÿâπ

°“√À≈—ËßÕ‘π Ÿ́≈‘π®“°‡∫µ“‡´≈≈å¢Õßµ—∫ÕàÕπ (Yu and

Wang 2008; Barnett 2009; Havale and Pal 2009)

√“¬≈–‡Õ’¬¥¢ÕßŒÕ√å‚¡π∑—Èß Õß™π‘¥¡’¥—ßπ’È

GLP-1 §◊ÕŒÕ√å‚¡π∑’Ë¡’µâπ°”‡π‘¥¡“®“° human

proglucagon gene ´÷Ëß¡’§«“¡®”‡æ“–µàÕ‡π◊ÈÕ‡¬◊ËÕ

(tissue-specific) ‚¥¬ proglucagon gene  “¡“√∂æ∫

‰¥â 3 ·Ààß §◊Õ∑’Ë·Õ≈ø“‡´≈≈å¢Õßµ—∫ÕàÕπ  L-cells ¢Õß

‡¬◊ËÕ∫ÿ∑“ß‡¥‘πÕ“À“√  ·≈–∑’Ë ¡Õß   ”À√—∫ GLP-1 π—Èπ

º≈‘µÕÕ°¡“®“° L-cell µ≈Õ¥§«“¡¬“«¢Õß≈”‰ â‡≈Á°

·µàº≈‘µ¡“°∑’Ë≈”‰ â‡≈Á° à«πª≈“¬ (distal  gut)  ‡¡◊ËÕ∂Ÿ°

À≈—ËßÕÕ°¡“®–¡’°“√µ—¥°√¥Õ–¡‘‚π∑’Ëª≈“¬ NH
2
 ÕÕ°®–

‰¥â “√∑’Ë¡’ƒ∑∏‘Ï·√ß„π°“√°√–µÿâπ°“√À≈—ËßÕ‘π´Ÿ≈‘π 2 ™π‘¥

§◊Õ GLP-1(7-37) ·≈– GLP-1(7-36) amide ´÷Ëß

™π‘¥À≈—ßπ’Èæ∫ª√–¡“≥√âÕ¬≈– 80 ‚¥¬ GLP-1 ¡’º≈
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¬—∫¬—Èß°“√À≈—Ëß°≈Ÿ§“°Õπ ·≈–¡’º≈µàÕ ¡Õß„π°“√

§«∫§ÿ¡°“√√—∫ª√–∑“πÕ“À“√ §«“¡Õ¬“°Õ“À“√ ª√‘¡“≥

¢ÕßÕ“À“√∑’Ë√—∫ª√–∑“π ¿“«– gastric emptying ·≈–

°“√º≈‘µ°≈Ÿ‚§ ®“°µ—∫ ‡ªìπµâπ (Yu and Wang 2008;

Thornberry and Gallwitz 2009; Kulasa and Edelman

2010)

GIP  àßº≈‡™àπ‡¥’¬«°—∫ GLP-1 „π°“√°√–µÿâπ

°“√À≈—ËßÕ‘π´Ÿ≈‘π®“°‡∫µ“‡´≈≈å¢Õßµ—∫ÕàÕπ ·µà‰¡à‰¥

 àßº≈™–≈Õ gastric emptying ·≈– àßº≈µàÕ°“√¬—∫¬—Èß

°≈Ÿ§“°Õπ„π√–¥—∫µË”°«à“ GLP-1 ®÷ß∑”„Àâ°“√»÷°…“

‡æ◊ËÕº≈‘µ‡ªìπ¬“√—°…“‡∫“À«“ππâÕ¬°«à“ GLP-1

(Thornberry and Gallwitz 2009; Kulasa and Edelman

2010)

°“√§«∫§ÿ¡°“√À≈—Ëß GLP-1 ·≈– GIP ‡°‘¥®“°

ªí®®—¬µà“ßÊ ‰¥â·°à  “√Õ“À“√ √–∫∫ŒÕ√å‚¡π·≈–√–∫∫

ª√– “∑ ª√‘¡“≥°“√À≈—Ëß GLP-1 ·≈– GIP ‡ªìπº≈

‚¥¬µ√ß®“° “√Õ“À“√‡ªìπÀ≈—° ‚¥¬„π√–¬–·√°°“√

À≈—Ëß„™â‡«≈“‡ªìππ“∑’À≈—ß√—∫ª√–∑“πÕ“À“√ ·≈–®–À≈—Ëß

 “√Õ¬à“ßµàÕ‡π◊ËÕßª√–¡“≥ 30-60 π“∑’ ‚¥¬¢—ÈπµÕππ’È

‰¥â√—∫Õ‘∑∏‘æ≈®“°√–∫∫ª√– “∑·≈–ŒÕ√å‚¡π√à«¡¥â«¬

µàÕ¡“‡¢â“ Ÿà√–¬–∑’Ë 2 ¡’°“√À≈—Ëß GLP-1 ·≈– GIP µàÕ

‡π◊ËÕßÕ’°ª√–¡“≥ 1-3 ™—Ë«‚¡ß ªØ‘°‘√‘¬“‡À≈à“π’È‡°‘¥¢÷Èπ

®“°°“√ —¡º— ‚¥¬µ√ß√–À«à“ßÕ“À“√∑’ËÕ¬Ÿà„π∑“ß‡¥‘π

Õ“À“√°—∫ L-cell „π≈”‰ â  ÷́Ëß√–¥—∫¢Õß GLP-1 „π

°√–· ‡≈◊Õ¥∑’Ë¿“«–Õ¥Õ“À“√ (fasting) Õ¬Ÿà„π™à«ß 5-10

æ‘‚§‚¡≈µàÕ≈‘µ√ ·≈–®–À≈—ËßÕÕ°¡“‡æ‘Ë¡¢÷Èπ 2-3 ‡∑à“

‚¥¬ª√–¡“≥ 10 - 30 æ‘‚§‚¡≈µàÕ≈‘µ√‡æ◊ËÕµÕ∫ πÕß

µàÕÕ“À“√ª√–‡¿∑°≈Ÿ‚§  ‰¢¡—π §“√å‚∫‰Œ‡¥√µ ·≈– “√

º ¡®“°°√¥Õ–¡‘‚π (amino acid mixture) ·µà‰¡àæ∫

º≈¥—ß°≈à“«®“°°“√√—∫ª√–∑“πÕ“À“√‚ª√µ’π ¥—ßπ—Èπ‡¡◊ËÕ

√–¥—∫¢Õß GLP-1 ‡æ‘Ë¡¢÷Èπ®÷ß àßº≈µàÕÕ«—¬«–µà“ßÊ §◊Õ

GLP-1 ¡’º≈µàÕ‡∫µ“‡´≈≈å¢Õßµ—∫ÕàÕπ ‡æ‘Ë¡°“√ √â“ß

·≈–°“√À≈—Ëß¢ÕßÕ‘π´Ÿ≈‘π‡¡◊ËÕ√–¥—∫°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥

¡“°°«à“ 4 ¡‘≈≈‘‚¡≈à“√åÀ√◊Õ‡∑à“°—∫ª√–¡“≥ 72 ¡‘≈≈‘°√—¡

µàÕ‡¥ ‘́≈‘µ√ ∂â“√–¥—∫°≈Ÿ‚§ πâÕ¬°«à“√–¥—∫π’È∑—Èß GLP-1

·≈– GIP ®–§ßÕ¬Ÿà„π√–¥—∫ª°µ‘ ´÷Ëß‡√’¬°«à“ glucose-

dependent manner (Yu and Wang 2008; Thornberry

and Gallwitz 2009; Kulasa and Edelman 2010)

πÕ°®“°π’Èæ∫«à“ GLP-1 ·≈– GIP  “¡“√∂

°√–µÿâπ°“√À≈—Ëß¢ÕßÕ‘π Ÿ́≈‘π‰¥â∂÷ß√âÕ¬≈– 50-75 ‡¡◊ËÕ¡’

√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¡“°°«à“√–¥—∫ª°µ‘ Õ¬à“ß‰√°Áµ“¡

GLP-1 ·≈– GIP ∂Ÿ°∑”≈“¬‰¥âÕ¬à“ß√«¥‡√Á«  àßº≈

„Àâ°“√°√–µÿâπ°“√À≈—ËßÕ‘π Ÿ́≈‘π‚¥¬ŒÕ√å‚¡π∑—Èß 2 ™π‘¥π’È

≈¥≈ß Õ¬à“ß‰√°Áµ“¡ŒÕ√å‚¡π GLP-1 ·≈– GIP ¡’§«“¡

·µ°µà“ß°—π„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 æ∫«à“ GLP-1

¡’ª√‘¡“≥∑’Ë≈¥≈ß„πºŸâªÉ«¬°≈ÿà¡¥—ß°≈à“«‡¡◊ËÕ‡∑’¬∫°—∫ GIP

∑’ËÕ“®‡∑à“‡¥‘¡À√◊Õ≈¥≈ß‰¡à¡“°  à«πº≈°“√∑¥≈Õß∑—Èß„π

À≈Õ¥∑¥≈Õß·≈–∑“ß§≈‘π‘°æ∫«à“°“√„Àâ¬“∑’Ë àßº≈µàÕ

GLP-1 ¡’º≈µàÕ°“√§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‡¥àπ

°«à“°“√„Àâ¬“∑’Ë àßº≈µàÕ GIP ¥—ßπ—Èπ®÷ß‡ªìπ∑’Ë¡“¢Õß°“√

√—°…“‡∫“À«“π‚¥¬°“√‡æ‘Ë¡√–¥—∫¢ÕßŒÕ√å‚¡π GLP-1 §◊Õ

1) ‡æ‘Ë¡√–¥—∫ GLP-1 ∑’Ë¡’Õ¬Ÿà„π√à“ß°“¬‰¥â·°à

¬“°≈ÿà¡ GLP-1 enhancer À√◊Õ Dipeptidyl Peptidase 4

(DPP-4) inhibitors ‚¥¬≈¥°“√∑”≈“¬ GLP-1

®“°‡Õπ‰´¡å DPP-4 ∑’Ë¡’Õ¬Ÿà„π√à“ß°“¬ ‡™àπ sitagliptin,

vildagliptin ·≈– saxagliptin ‡ªìπµâπ

2) „Àâ GLP-1 ‡¢â“ Ÿà√à“ß°“¬‰¥â·°à ¬“„π°≈ÿà¡

GLP-1 mimetic/analogs ‡™àπ exenatide ·≈–  liraglutide

‡ªìπµâπ

‡Õπ‰´¡å DPP-4/CD26
Dipeptidyl Peptidase-4 (DPP-4) ‡ªìπ

‡Õπ‰´¡åÀ≈—°„π°“√§«∫§ÿ¡√–¥—∫ŒÕ√å‚¡π GLP-1 ·≈–

GIP „π°√–· ‡≈◊Õ¥ ‡Õπ‰´¡å DPP-4 ∑”„ÀâŒÕ√å‚¡π

GLP-1 ·≈– GIP ‡ª≈’Ë¬π‡ªìπ√Ÿª·∫∫∑’Ë‰¡à “¡“√∂ àßº≈

µàÕ°“√À≈—ËßÕ‘π´Ÿ≈‘π ¿“¬„π‡«≈“ 1-2 π“∑’·≈– 5-7 π“∑’

µ“¡≈”¥—∫ ‡π◊ËÕß®“°‡Õπ‰´¡å DPP-4 ‡¢â“‰ªµ—¥ “¬

peptides ¢Õß GLP-1 ∑’Ëµ”·Àπàß°√¥Õ–¡‘‚π alanine À√◊Õ

proline „πµ”·Àπàß∑’Ë 2 ¢Õß N-terminal dipeptide

DPP-4 ¡’Õ¬Ÿà∑—Ë«‰ª„π√à“ß°“¬ ‡ªìπ ¡“™‘°¢Õß

endopeptidase family  ´÷Ëßª√–°Õ∫¥â«¬ fibroblast

activation protein α (FAP α), DPP-2, DPP-8 ·≈–

DPP-9 ‚¥¬ DPP-4  “¡“√∂µ√«®æ∫‰¥â„π

endothelium ¢ÕßÕ«—¬«–µà“ßÊ ·≈–¬—ß “¡“√∂«—¥√–¥—∫

„π°√–· ‡≈◊Õ¥‰¥â πÕ°®“°π’È¬—ßæ∫∫π‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß

activated T lymphocyte À√◊Õ∑’Ë‡√’¬°«à“ CD26  ”À√—∫

DPP-8 ·≈– DPP-9 π—Èπ¡’°√–®“¬Õ¬Ÿà∑—Ë«√à“ß°“¬·≈–¡’

®”‡æ“–„π ‘Ëß¡’™’«‘µ·µà≈–™π‘¥ ‡Õπ‰´¡å DPP-8 ·≈–

DPP-9 ‡ªìπ‡Õπ‰´¡å∑’Ë≈àÕß≈Õ¬Õ¬Ÿà„π‰´‚µæ≈“ ´÷¡ ‰¡à

‰¥â‡ªìπ “√µ—ÈßµâπÀ√◊Õº≈‘µº≈„¥Ê „π‡´≈≈å ·≈–¬—ß‰¡à
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∑√“∫∂÷ßÀπâ“∑’Ë∑’Ë®”‡æ“–‡®“–®ß¿“¬„π‡´≈≈å ¥—ßπ—Èπ

§«“¡®”‡æ“–µàÕ‡Õπ‰´¡å DPP-4 ®÷ß‡ªìπªí®®—¬ ”§—≠„π

°“√æ—≤π“¬“°≈ÿà¡ DPP-4 inhibitors  ‡π◊ËÕß®“°

‡Õπ‰´¡åÕ¬Ÿà„π°≈ÿà¡ peptidase ́ ÷Ëß¡’ ¡“™‘°„π°≈ÿà¡¡“° À“°

¡’°“√¬—∫¬—ÈßÀ√◊Õ àßº≈Õ¬à“ß‰¡à®”‡æ“–‡®“–®ßµàÕ‡Õπ‰´¡å

DPP-4 Õ“® àßº≈µàÕ‡Õπ‰´¡åµ—«Õ◊ËπÊ ‚¥¬‡©æ“–Õ¬à“ß

¬‘Ëßº≈∑’Ë‡°‘¥°—∫ DPP-8 ·≈– DPP-9 ∑”„Àâ‡°‘¥

immunotoxicity À√◊Õ multi-organ toxicities ‰¥â·°à

alopecia, thrombocytopenia, anemia, ¡â“¡‚µ¡“°¢÷Èπ

„πÀπŸ ·≈–∂à“¬‡À≈«‡ªìπ‡≈◊Õ¥„π ÿπ—¢‰¥â (Combettes

2006; Ahren 2009; Focosi, Kast et al. 2009;

Tahrani, Piya et al. 2009; Thornberry and Gallwitz

2009; Mulakayala, Reddy Ch et al. 2010; Singh,

Sethi et al. 2010; Tahrani, Piya et al. 2010)

SAXAGLIPTIN

(A) Saxaglipt in (B) BMS-510849 (active

metabolite of saxagliptin) (Tahrani, Piya et al. 2009)

Saxagliptin Õ¬Ÿà„π°≈ÿà¡ DPP-4 inhibitors ‰¥â√—∫

Õπÿ¡—µ‘¢÷Èπ∑–‡∫’¬π®“° US FDA ‡¡◊ËÕ‡¥◊Õπ°√°Æ“§¡

2552 ‚¥¬„Àâ¬“√à«¡°—∫°“√¥Ÿ·≈‡√◊ËÕßÕ“À“√·≈–°“√

ÕÕ°°”≈—ß°“¬‡æ◊ËÕ§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥„Àâ¥’¢÷Èπ

„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ∑’Ë‡ªìπºŸâ„À≠à  saxagliptin ‡ªìπ

¬“∑’Ë¡’§«“¡·√ß„π°“√¬—∫¬—Èß‡Õπ‰´¡å DPP-4 ‰¥â¥’

 “¡“√∂¬—∫¬—Èß DPP-4 ·∫∫º—π°≈—∫‰¥â·≈–·¬àß®—∫°—∫

‡Õπ‰´¡å·∫∫·¢àß¢—π ‡ÀÁπº≈°“√√—°…“‰¥âÕ¬à“ß√«¥‡√Á«

¿“¬„π 2-4  —ª¥“Àå  ∫√‘À“√¬“«—π≈– 1 §√—Èß  ¬“¡’§à“

™’« ¡¡Ÿ≈¡“°°«à“√âÕ¬≈– 80 ºŸâªÉ«¬ “¡“√∂∑πµàÕ¬“‰¥â¥’

‡°‘¥¿“«– hypoglycemia ∑’ËµË” ‚¥¬æ∫«à“ active

metabolite ¢Õß saxagliptin ¡’§«“¡ “¡“√∂‡æ’¬ß

§√÷ËßÀπ÷Ëß„π°“√¬—∫¬—Èß DPP-4 ‡¡◊ËÕ‡∑’¬∫°—∫ parent

compound ¢Õß¬“π’È (Ammirati, Andrews et al. 2009;

Deacon and Holst 2009; Tahrani, Piya et al. 2009)

‡¿ —™®≈π»“ µ√å ¢Õß¬“ saxagliptin π—Èπ¢÷Èπ

Õ¬Ÿà°—∫ªØ‘°‘√‘¬“¢Õßµ”·Àπàß∑’Ë‡°‘¥æ—π∏–√–À«à“ß¬“·≈–

‡Õπ‰´¡å DPP-4 (DPP-4 binding site) æ∫«à“

saxaglipt in ¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èß‡©æ“–

(selectivity) µàÕ DPP-4 ‰¥â¥’ ‚¥¬¡’§à“ inhibition

constant (Ki) ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬ ª√–¡“≥

1.3 π“‚π‚¡≈à“√åπ—Ëπ§◊Õ saxagliptin ¡’§«“¡ “¡“√∂„π

°“√¬—∫¬—Èß‡©æ“– ŸßµàÕ DPP-4  ¬“ saxagliptin §«“¡

®”‡æ“–‡®“–®ß (specificity) µàÕ‡Õπ‰´¡å DPP-4 ‰¥â

¡“°°«à“‡Õπ‰´¡åµ—«Õ◊ËπÊ ‚¥¬æ∫«à“§«“¡®”‡æ“–‡®“–®ß

¢Õß saxagliptin µàÕ DPP-4 ¡“°°«à“ DPP-8 ª√–¡“≥

400 ‡∑à“ ·≈– ¡“°°«à“ DPP-9 ª√–¡“≥ 75 ‡∑à“  ”À√—∫

§«“¡‰« (sensitivity) ¢Õß¬“ saxagliptin µàÕ DPP-4 π—Èπ

«—¥‚¥¬„™â§à“ IC
50

 æ∫«à“ saxagliptin ¡’§à“‡∑à“°—∫ 26

π“‚π‚¡≈à“√åπ—Ëπ§◊Õ saxagliptin ¡’§«“¡‰« ŸßµàÕ DPP-4

 “¡“√∂°≈à“«‰¥â«à“¬“ saxagliptin ¡’º≈µàÕ‡Õπ‰´¡å

DPP-4 ∑—Èß„π‡√◊ËÕß selectivity, specificity ·≈–

sensitivity (Deacon and Holst 2009; Tahrani, Piya et

al. 2009)

‡¿ —™æ≈»“ µ√å „πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2

æ∫«à“°“√„Àâ¬“ saxagliptin π—Èπ àßº≈µàÕ°“√¬—∫¬—Èß°“√

∑”ß“π¢Õß‡Õπ‰´¡å DPP-4 µ≈Õ¥ 24 ™—Ë«‚¡ß∑’Ë¢π“¥¬“

5 ¡‘≈≈‘°√—¡ «—π≈– 1 §√—Èß ·≈–¡’§à“ mean time to

maximum concentration (Tmax) ¢Õß¬“ saxagliption

‡∑à“°—∫ 2 ™—Ë«‚¡ß   à«π active metabolite (5-hydroxy

saxagliptin) ‡∑à“°—∫ 4 ™—Ë«‚¡ß π—ËπÀ¡“¬∂÷ß√–¬–‡«≈“

‡©≈’Ë¬∑’Ë√–¥—∫¬“¡“°∑’Ë ÿ¥„π°√–· ‡≈◊Õ¥§◊Õ 2 - 4 ™—Ë«‚¡ß

À≈—ß√—∫ª√–∑“π¬“  ”À√—∫§à“ maximum concentration

(Cmax) ·≈–  area under the curve (AUC) π—Èπæ∫«à“

‡æ‘Ë¡¢÷Èπµ“¡¢π“¥¬“∑’Ë‡æ‘Ë¡¢÷Èπ (¢π“¥¬“ 2.5 - 400

¡‘≈≈‘°√—¡) §à“ bioavailability ¡’§à“¡“°°«à“√âÕ¬≈– 80

 ”À√—∫§à“ mean plasma terminal half-life (t1/2) À√◊Õ

§à“§√÷Ëß™’«‘µ¢Õßµ—«¬“‡∑à“°—∫ 2.5 ™—Ë«‚¡ß ·≈– active

metabolite 3.1 ™—Ë«‚¡ß  °“√ metabolism ¬“π—Èπ‡°‘¥¢÷Èπ

∑’Ëµ—∫‡ªìπÀ≈—° ‚¥¬ºà“π cytochrome P450 3A4/5

(CYP3A4/5) ¥—ßπ—Èπ‡¡◊ËÕ„Àâ√à«¡°—∫¬“∑’Ë¡’º≈¬—∫¬—ÈßÀ√◊Õ

‡Àπ’Ë¬«π” CYP3A4/5 ®÷ßÕ“® àßº≈µàÕ‡¿ —™æ≈»“ µ√å

¢Õß∑—Èßµ—«¬“·≈– active metabolite ‰¥â °“√°”®—¥¬“æ∫
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‰¥â∑—Èß∑’Ëµ—∫·≈–‰µ‚¥¬√âÕ¬≈– 75 ¢Õß¬“ saxagliptin

∂Ÿ°°”®—¥∑“ßªí  “«– ·≈–ª√–¡“≥√âÕ¬≈– 22 ∂Ÿ°°”®—¥

∑“ßÕÿ®®“√–   º≈µàÕ√–¥—∫ GLP-1 „π°√–· ‡≈◊Õ¥æ∫«à“

saxagliptin ∑”„Àâ√–¥—∫ GLP-1 ‡æ‘Ë¡¢÷Èπ‰¥â¡“°∂÷ß 3 ‡∑à“

®“°√–¥—∫ª°µ‘ º≈µàÕ°“√∑”ß“π¢Õßµ—∫¡’°“√»÷°…“

‡°’Ë¬«°—∫‡¿ —™æ≈»“ µ√å¢Õß¬“∑’Ë¢π“¥ 10 ¡‘≈≈‘°√—¡

∑”°“√»÷°…“„πºŸâªÉ«¬ Õß°≈ÿà¡ °≈ÿà¡·√°‡ªìπºŸâªÉ«¬ hepatic

impairment (child-pugh scores; class A-C) 18 §π

‡∑’¬∫°—∫°≈ÿà¡µ—«Õ¬à“ß ÿ¢¿“æ¥’®”π«π‡∑à“°—π æ∫«à“

‡¿ —™æ≈»“ µ√å¡’§«“¡·µ°µà“ß°—π ¥â«¬‡Àµÿπ’È®÷ß§«√

√–¡—¥√–«—ß„π°“√„™â¬“„πºŸâªÉ«¬‚√§µ—∫ (Deacon and

Holst 2009; Tahrani, Piya et al. 2009; Sharma

2010)

°“√»÷°…“∑“ß§≈‘π‘°¢Õß¬“ saxagliptin
º≈∑“ß§≈‘π‘°¢Õß¬“ saxagliptin æ∫«à“¢π“¥¬“

∑’Ë·π–π”µàÕ«—π§◊Õ 2.5 - 5 ¡‘≈≈‘°√—¡ ‡¡◊ËÕ„Àâ¬“‡ªìπ

√–¬–‡«≈“ 24  —ª¥“Àå æ∫«à“¡’º≈≈¥ HbA
1C 

‰¥â 0.45%

∂÷ß 0.73% ®“°§à“‡√‘Ë¡µâπ ‚¥¬ àßº≈∑“ß§≈‘π‘°µàÕ°“√

§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥∑—Èß HbA
1C

, FPG ·≈– PPG

°“√»÷°…“∑¥≈Õß„πÀ≈Õ¥∑¥≈Õßæ∫«à“¡’º≈‡æ‘Ë¡°“√

∑”ß“π¢Õß‡∫µ“‡´≈≈å (HOMA-B ‡æ‘Ë¡¢÷Èπ√âÕ¬≈–

17-25) (Ahren 2009; Sharma 2010)

°“√∑¥≈Õß∑“ß§≈‘π‘°¢Õß¬“π’Èª√–°Õ∫¥â«¬°“√

„™â¬“‡ªìπ¬“‡¥’Ë¬« °“√„Àâ√à«¡°—∫¬“Õ◊Ëπ∑’ËºŸâªÉ«¬‰¥â√—∫

Õ¬Ÿà·≈â«‰¥â·°à metformin, sulfonylureas ·≈– thiazolid

inediones

Rosenstock ·≈–§≥– ∑”°“√»÷°…“·∫∫

randomized, double-blind, multicenter, placebo

controlled ∑”°“√»÷°…“ 24  —ª¥“Àå  ‡æ◊ËÕ»÷°…“

ª√– ‘∑∏‘º≈·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“ saxagliptin

„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 √“¬„À¡à∑’Ë¬—ß‰¡à‡§¬‰¥â

√—∫ª√–∑“π¬“‡∫“À«“π™π‘¥„¥¡“°àÕπ®”π«π 401 §π

¡’§à“ HbA
1C

 ‡√‘Ë¡µâπÕ¬Ÿà„π™à«ß 7% ∂÷ß 10% °≈ÿà¡∑¥≈Õß

‰¥â√—∫¬“ saxaglipt in ¢π“¥ 2.5, 5, À√◊Õ

10 ¡‘≈≈‘°√—¡  ”À√—∫ºŸâªÉ«¬®”π«π 66 §π∑’Ë¡’§à“ HbA
1C

Õ¬Ÿà„π™à«ß¡“°°«à“ 10% ∂÷ßπâÕ¬°«à“À√◊Õ‡∑à“°—∫ 12% ‰¥â

√—∫¬“ saxagliptin ¢π“¥ 10 ¡‘≈≈‘°√—¡µàÕ«—π‡ªìπ√–¬–‡«≈“

24  —ª¥“Àå  æ∫«à“¬“ saxagliptin ∑ÿ°¢π“¥¬“ àßº≈≈¥

√–¥—∫ HbA
1C 

Õ¬Ÿà„π™à«ß 0.62% ∂÷ß 0.73% ®“°

§à“‡√‘Ë¡µâπ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.0001) ‡¡◊ËÕ

‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â¬“À≈Õ° ‚¥¬æ∫«à“§«“¡·µ°µà“ß∑—Èß

2 °≈ÿà¡π’È  “¡“√∂µ√«®æ∫‰¥âµ—Èß·µà —ª¥“Àå∑’Ë 4 ¢Õß°“√

√—°…“  à«π°“√≈¥ FPG ‡¡◊ËÕ‡∑’¬∫°—∫¬“À≈Õ° æ∫«à“

 “¡“√∂≈¥≈ß‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.0075)

‚¥¬√–¥—∫ FPG ∑’Ë≈¥≈ß‰¥âÕ¬Ÿà„π™à«ß 15-23 ¡‘≈≈‘°√—¡

µàÕ‡¥ ‘́≈‘µ√ ‚¥¬ “¡“√∂µ√«®æ∫‰¥âµ—Èß·µà —ª¥“Àå∑’Ë 2 ¢Õß

°“√√—°…“ πÕ°®“°π’È saxagliptin ¬—ß “¡“√∂≈¥ PPG ·≈–

∑”„ÀâºŸâªÉ«¬ “¡“√∂§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ (HbA
1C

< 7%) ‰¥â√âÕ¬≈– 35-41 ´÷Ëß¡“°°«à“„π°≈ÿà¡¬“À≈Õ°∑’Ë

æ∫√âÕ¬≈– 24 (Rosenstock, Aguilar-Salinas et al.

2009)

Defronzo ·≈–§≥– ∑”°“√»÷°…“·∫∫ rando

mized, double-blind √–¬–‡«≈“°“√»÷°…“ 24  —ª¥“Àå

ºŸâ‡¢â“√à«¡°“√»÷°…“ 743 §π  ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈

·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“ saxagliptin ·∫∫∑’Ë„Àâ‡æ‘Ë¡°—∫

¬“‡¥‘¡§◊Õ metformin „πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ∑’Ë‰¡à

 “¡“√∂§«∫§ÿ¡√–¥—∫πÈ”µ“≈„Àâ‡À¡“– ¡‰¥â ºŸâªÉ«¬‰¥â√—∫

metformin ¢π“¥ 1,500-2,550 ¡‘≈≈‘°√—¡µàÕ«—π ¡’§à“

HbA1C 7 - 10% ‡ª√’¬∫‡∑’¬∫°≈ÿà¡∑’Ë‰¥â√—∫¬“ saxagliptin

¢π“¥ 2.5 -10 ¡‘≈≈‘°√—¡µàÕ«—π «—π≈– 1 §√—Èß °—∫°≈ÿà¡∑’Ë

‰¥â√—∫¬“ metformin √à«¡°—∫¬“À≈Õ° æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫

¬“ saxagliptin ¡’§à“ HbA
1C

 ≈¥≈ß‰¥â¡“°°«à“°≈ÿà¡¬“À≈Õ°

0.71% ∂÷ß 0.83% Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P<0.0001) πÕ°®“°π’È¬—ßæ∫«à“ saxagliptin  “¡“√∂

≈¥ FPG ‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.0001) ‡¡◊ËÕ

‡∑’¬∫°—∫°≈ÿà¡¬“À≈Õ° ‚¥¬≈¥‰¥â¡“°°«à“°≈ÿà¡¬“À≈Õ°

16-24 ¡‘≈≈‘°√—¡µàÕ‡¥´‘≈‘µ√  à«π PPG „π°≈ÿà¡

saxagliptin  “¡“√∂≈¥≈ß¡“°°«à“„π°≈ÿà¡¬“À≈Õ°‰¥â

Õ¬à“ß¡’π—¬ ”§—≠‡™àπ°—π (DeFronzo, Hissa et al. 2009)

Chacra ·≈–§≥– ∑”°“√»÷°…“·∫∫ randomized,

double-blind √–¬–‡«≈“ 24  —ª¥“Àå ¡’ºŸâ‡¢â“√à«¡°“√

»÷°…“®”π«π 768 §π  ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈·≈–

§«“¡ª≈Õ¥¿—¬¢Õß¬“ saxagliptin ·∫∫∑’Ë„Àâ‡æ‘Ë¡°—∫¬“

‡¥‘¡§◊Õ SUs „πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ∑’Ë‰¡à “¡“√∂

§«∫§ÿ¡√–¥—∫πÈ”µ“≈‰¥â ‚¥¬ºŸâ‡¢â“√à«¡°“√»÷°…“‡§¬‰¥â√—∫

glyburide ¢π“¥ 7.5 ¡‘≈≈‘°√—¡µàÕ«—π‡æ’¬ß™π‘¥‡¥’¬« °àÕπ

°“√»÷°…“ºŸâªÉ«¬¡’§à“ HbA
1C

 ‡©≈’Ë¬ 8.4% ‚¥¬‡ª√’¬∫

‡∑’¬∫°≈ÿà¡∑’Ë‰¥â√—∫¬“ saxagliptin ¢π“¥ 2.5 À√◊Õ

5  ¡‘≈≈‘°√—¡µàÕ«—π «—π≈– 1 §√—Èß °—∫°≈ÿà¡∑’Ë‰¥â√—∫¬“
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glyburide ‡æ‘Ë¡Õ’° 2.5 ¡‘≈≈‘°√—¡µàÕ«—π·≈–‡æ‘Ë¡¢π“¥¬“

‰¥â®π∂÷ß¢π“¥√«¡«—π≈– 15 ¡‘≈≈‘°√—¡  ‡¡◊ËÕ§√∫√–¬–‡«≈“

24  —ª¥“Àåæ∫«à“ °≈ÿà¡∑’Ë‰¥â√—∫¬“ saxagliptin 2.5 ·≈–

5 ¡‘≈≈≈‘°√—¡µàÕ«—π “¡“√∂≈¥√–¥—∫ HbA
1C

 0.54% ·≈–

0.64% µ“¡≈”¥—∫ ´÷Ëß≈¥‰¥â¡“°°«à“„π°≈ÿà¡∑’Ë‰¥â√—∫°“√

‡æ‘Ë¡¢π“¥ glyburide ™π‘¥‡¥’¬«Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P<0.0001) æ∫«à“„π°≈ÿà¡∑’Ë‰¥â√—∫ glyburide ™π‘¥

‡¥’¬«¡’√–¥—∫ HbA
1C

 ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 0.08 ‡¡◊ËÕ‡∑’¬∫°—∫

§à“‡√‘Ë¡µâπ πÕ°®“°π’Èæ∫«à“ FPG „π°≈ÿà¡∑’Ë‰¥â saxagliptin

2.5 À√◊Õ 5 ¡‘≈≈‘°√—¡¡’§à“√–¥—∫πÈ”µ“≈≈¥≈ß 7.1 ·≈– 9.7

¡‘≈≈‘°√—¡µàÕ‡¥ ‘́≈‘µ√µ“¡≈”¥—∫Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P<0.05) ‡¡◊ËÕ‡∑’¬∫°—∫¬“À≈Õ°∑’Ë‡æ‘Ë¡¢÷Èπ 0.7 ¡‘≈≈‘°√—¡

µàÕ‡¥´‘≈‘µ√ ‡™àπ‡¥’¬«°—∫ PPG ∑’Ë¢π“¥¬“ saxagliptin 2.5

·≈– 5 ¡‘≈≈‘°√—¡µàÕ«—π “¡“√∂≈¥√–¥—∫πÈ”µ“≈‰¥âÕ¬à“ß¡’

π—¬ ”§—≠ (P<0.0001) ‡∑à“°—∫ 30.9 ·≈– 34.2 ¡‘≈≈‘°√—¡

µàÕ‡¥ ‘́≈‘µ√µ“¡≈”¥—∫ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¬“À≈Õ°∑’Ë

‡æ‘Ë¡¢÷Èπ 7.6 ¡‘≈≈‘°√—¡µàÕ‡¥´‘≈‘µ√ (Chacra, Tan et al.

2009)

Hollander ·≈–§≥– ∑”°“√»÷°…“·∫∫ rando

mized, double-blind ‡ªìπ√–¬–‡«≈“ 24  —ª¥“Àå

„πºŸâªÉ«¬®”π«π 565 §π  ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈·≈–

§«“¡ª≈Õ¥¿—¬¢Õß¬“ saxagliptin ∑’Ë„Àâ‡æ‘Ë¡°—∫¬“‡¥‘¡§◊Õ

TZDs „πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ∑’Ë‰¡à “¡“√∂§«∫§ÿ¡

√–¥—∫πÈ”µ“≈‰¥â ‚¥¬¡’§à“ HbA
1C

 °àÕπ°“√»÷°…“Õ¬Ÿà„π™à«ß

7% ∂÷ß 10.5% ‰¥â√—∫¬“ saxagliptin ¢π“¥ 2.5 À√◊Õ 5

¡‘≈≈‘°√—¡µàÕ«—π À√◊Õ‰¥â√—∫¬“À≈Õ°‚¥¬„Àâ‡æ‘Ë¡‰ª°—∫

pioglitazone ¢π“¥ 30 À√◊Õ 45 ¡‘≈≈‘°√—¡ À√◊Õ

rosiglitazone ¢π“¥ 4 À√◊Õ 8 ¡‘≈≈‘°√—¡ ‡ªìπ√–¬–‡«≈“

24  —ª¥“Àå æ∫«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ saxagliptin ¢π“¥ 2.5

·≈– 5 ¡‘≈≈‘°√—¡  “¡“√∂≈¥√–¥—∫ HbA
1C

 ®“°§à“‡√‘Ë¡µâπ

‰¥â‡∑à“°—∫ 0.66% ·≈– 0.94% µ“¡≈”¥—∫ Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (P<0.001) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

¬“À≈Õ°∑’Ë≈¥≈ß 0.30% πÕ°®“°π’Èæ∫«à“∑’Ë¢π“¥¬“

¥—ß°≈à“«¬—ß “¡“√∂≈¥√–¥—∫ FPG ‰¥â‡∑à“°—∫ 14.3 ·≈–

17.3 ¡‘≈≈‘°√—¡µàÕ‡¥´‘≈‘µ√ µ“¡≈”¥—∫Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (P<0.01) ‡¡◊ËÕ‡∑’¬∫°—∫¬“À≈Õ°∑’Ë‡æ‘Ë¡¢÷Èπ 2.8

¡‘≈≈‘°√—¡µàÕ‡¥´‘≈‘µ√  ·≈–æ∫«à“¬“∑—Èß 2 ¢π“¥ “¡“√∂

≈¥ PPG ‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.0001) ‡¡◊ËÕ

‡∑’¬∫°—∫¬“À≈Õ° ‚¥¬®”π«πºŸâªÉ«¬∑’Ë “¡“√∂≈¥√–¥—∫

HbA
1C

 „Àâ‰¥âπâÕ¬°«à“ 7% ‰¥âÕ¬à“ß¡’π—¬ ”§—≠„π°≈ÿà¡∑’Ë

‰¥â√—∫¬“ saxagliptin ‡∑à“°—∫√âÕ¬≈– 42 „π∑—Èß 2 ¢π“¥

¬“¥—ß°≈à“« ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡¬“À≈Õ°∑’Ë‡∑à“°—∫√âÕ¬≈– 26

(Hollander, Li et al. 2009)

Goke ·≈–§≥– ∑”°“√»÷°…“·∫∫ randomized,

double-blind, mult icenter, paral lel-group,

active-controlled, non-inferiority √–¬–‡«≈“ 52  —ª¥“Àå

‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“

saxagliptin ‡∑’¬∫°—∫ glipizide ·∫∫∑’Ë„Àâ√à«¡°—∫ metformin

„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ∑’Ë‰¡à “¡“√∂§«∫§ÿ¡√–¥—∫

πÈ”µ“≈„π‡≈◊Õ¥‰¥â¥â«¬ metformin ‡æ’¬ß™π‘¥‡¥’¬« ®”π«π

858 §π ‚¥¬‡ªìπºŸâªÉ«¬∑’Ë¡’Õ“¬ÿµ—Èß·µà 18 ªï¢÷Èπ‰ª ·≈–

¡’§à“ HbA
1C

 6.5 -10% ‡¡◊ËÕ‡√‘Ë¡°“√»÷°…“ ºŸâªÉ«¬

∑ÿ°§π‰¥â√—∫¬“ metformin Õ¬à“ßπâÕ¬ 1,500 ¡‘≈≈‘°√—¡

µàÕ«—π ‚¥¬°≈ÿà¡∑’Ë 1 ‰¥â√—∫¬“ saxagliptin 5 ¡‘≈≈‘°√—¡µàÕ

«—π  °≈ÿà¡∑’Ë 2 ‰¥â√—∫¬“ glipizide 5 - 20 ¡‘≈≈‘°√—¡µàÕ«—π

æ∫«à“°“√„Àâ¬“ saxagliptin √à«¡°—∫ metformin ‡ª√’¬∫

‡∑’¬∫°—∫°“√„Àâ¬“ glipizide √à«¡°—∫ metformin π—Èπ àß

º≈≈¥√–¥—∫  HbA
1C

 ‰¥â‡∑à“°—∫ 0.74% ·≈– 0.80% µ“¡

≈”¥—∫ πÕ°®“°π’È¬—ßæ∫º≈µàÕ°“√‡°‘¥ hypoglycemia ®“°

°≈ÿà¡∑’Ë‰¥â saxagliptin µË”°«à“°≈ÿà¡∑’Ë‰¥â glipizide

(√âÕ¬≈– 3.0 ·≈– 36.3 µ“¡≈”¥—∫, p<0.0001) º≈µàÕ

πÈ”Àπ—°µ—«„πºŸâªÉ«¬°≈ÿà¡∑’Ë‰¥â√—∫¬“ saxagliptin πÈ”Àπ—°

≈¥≈ß 1.1 °‘‚≈°√—¡·µà°≈ÿà¡ glipizide πÈ”Àπ—°µ—«‡æ‘Ë¡¢÷Èπ

1.1 °‘‚≈°√—¡  º≈µàÕÕ“°“√‰¡àæ÷ßª√– ß§å‡¡◊ËÕ‰¡à‰¥â

æ‘®“√≥“¿“«– hypoglycemia √à«¡¥â«¬π—Èπæ∫«à“∑—Èß

2 °≈ÿà¡‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å‰¡à·µ°µà“ß°—π ‚¥¬„π

°≈ÿà¡∑’Ë‰¥â saxagliptin æ∫√âÕ¬≈– 60  ·≈–°≈ÿà¡∑’Ë‰¥â

glipizide æ∫√âÕ¬≈– 57.2 ¥—ßπ—Èπ°“√„Àâ¬“ saxagliptin √à«¡

°—∫ metformin ‡∑’¬∫°—∫°“√„Àâ glipizide √à«¡°—∫

metformin ºŸâªÉ«¬„π°≈ÿà¡∑’Ë‰¥â saxagliptin ¡’ª√– ‘∑∏‘º≈

„π°“√√—°…“‰¡à‰¥â¥âÕ¬‰ª°«à“°≈ÿà¡∑’Ë‰¥â glipizide ·µà„π

°≈ÿà¡∑’Ë‰¥â saxagliptin π—Èπ àßº≈µàÕπÈ”Àπ—°µ—«·≈–Õ—µ√“

°“√‡°‘¥¿“«– hypoglycemia ∑’ËµË”°«à“°≈ÿà¡∑’Ë‰¥â glipizide

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Goke, Gallwitz et al. 2010)

ªØ‘°‘√‘¬“√–À«à“ß¬“
ªØ‘°‘√‘¬“√–À«à“ß¬“π—Èπ‡ªìπº≈∑“ß‡¿ —™æ≈»“ µ√å

´÷Ëß saxagliptin ∂Ÿ° metabolite ‡ªìπ active metabolite

‚¥¬ cytochrome P450 CYP3A4/5 ·µàµ—«¬“π—Èπ‰¡à‰¥â

 àßº≈°√–µÿâπÀ√◊Õ¬—∫¬—Èß CYP3A4 ¥—ßπ—Èπ°“√„Àâ¬“√à«¡
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°—∫¬“∑’Ë¡’º≈µàÕ CYP3A4 ®÷ß§«√æ‘®“√≥“¥—ßπ’È (Anony-

mous 2009; Tahrani, Piya et al. 2009)

‡¡◊ËÕ„Àâ¬“ saxagliptin √à«¡°—∫ simvastatin  ´÷Ëß

¬“π’È∂Ÿ° metabolite ‚¥¬√–∫∫‡Õπ‰´¡å‡™àπ‡¥’¬«°—∫¬“

saxagliptin æ∫«à“ Cmax ¢Õß¬“ saxagliptin ‡æ‘Ë¡¢÷Èπ

√âÕ¬≈– 21 ·≈– AUC
tau

 ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 12 „π∑“ß°≈—∫

°—π saxagliptin ‰¡à‰¥â àßº≈„¥Ê µàÕ√–¥—∫¬“ simvastatin

¥—ßπ—Èπ®“° Cmax ∑’Ë‡æ‘Ë¡¢÷Èπ·µà¡‘‰¥â¡’π—¬ ”§—≠∑“ß§≈‘π‘°

®÷ß‰¡à®”‡ªìπµâÕßª√—∫¢π“¥¬“∑—Èß 2 µ—«‡¡◊ËÕ„Àâ√à«¡°—π

‡¡◊ËÕ„Àâ¬“ saxagliptin √à«¡°—∫ ketoconazole ´÷Ëß

ketoconazole ¬—∫¬—Èß‡Õπ‰´¡å CYP3A4/5 ‰¥â¡“° ‚¥¬

æ∫«à“ Cmax ¢Õß¬“ saxagliptin ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 62 ·≈–

AUC∞ ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 145  à«π active metabolite π—Èπ

æ∫«à“ Cmax ≈¥≈ß√âÕ¬≈– 95 ·≈– AUC∞ ≈¥≈ß√âÕ¬≈–

88 ·µà saxagliptin π—Èπ‰¡à‰¥â àßº≈„¥Ê µàÕ√–¥—∫¬“

ketoconazole ®÷ßª√—∫¢π“¥¬“ saxagliptin ‡¡◊ËÕ„Àâ√à«¡°—∫

ketoconazole ‚¥¬ª√—∫≈¥¢π“¥¬“ saxagliptin ‡ªìπ«—π≈–

2.5 ¡‘≈≈‘°√—¡

‡¡◊ËÕ„Àâ¬“ saxagliptin √à«¡°—∫ digoxin ´÷Ëß¡’

§ÿ≥ ¡∫—µ‘‡ªìπ p-glycoprotein substrate æ∫«à“¬“ 2 µ—«

π’È‰¡à‰¥â¡’º≈µàÕ‡¿ —™æ≈»“ µ√åµàÕ°—π∑’Ë steady state

¥—ßπ—Èπ‰¡à®”‡ªìπµâÕßª√—∫¢π“¥¬“∑—Èß 2 µ—«‡¡◊ËÕµâÕß„Àâ

√à«¡°—π

      ”À√—∫¬“∑’Ë‡Àπ’Ë¬«π”‡Õπ‰´¡åª“π°≈“ß ‡™àπ

erythromycin, fluconazole, grape fruit juice ·≈–

verapamil ‡ªìπµâπ  ‘Ëß∑’Ë§«√ªØ‘∫—µ‘§◊Õµ‘¥µ“¡º≈¢Õß°“√

„Àâ¬“ 2 ™π‘¥√à«¡°—π ·µàÕ“®‰¡à®”‡ªìπµâÕßª√—∫¢π“¥¬“

¬“∑’Ë‡Àπ’Ë¬«π”‡Õπ‰´¡å‰¥â¡“° ‡™àπ atazanavir,

clarithromycin, indinavir, itraconazole, nelfinavir ·≈–

saquinavir ‡ªìπµâπ  ‘Ëß∑’Ë§«√ªØ‘∫—µ‘§◊Õæ‘®“√≥“„Àâ¬“

saxagliptin „π¢π“¥ 2.5 ¡‘≈≈‘°√—¡µàÕ«—π

∫∑ √ÿª
Saxaglipt in ‡ªìπ¬“∑’ËÕ¬Ÿà „π°≈ÿà¡ DPP-4

inhibitors ·≈–∑’Ë¡’§à“§√÷Ëß™’«‘µ —Èπ ·µà‡π◊ËÕß¥â«¬‡ªìπ¬“∑’Ë¡’

active metabolite ®÷ß∑”„Àâ “¡“√∂∫√‘À“√¬“«—π≈– 1 §√—Èß

‰¥â ‡π◊ËÕß®“°∑—Èßµ—«¬“·≈– active metabolite ∂Ÿ°¢—∫

ÕÕ°∑“ß‰µ¥—ßπ—Èπ„πºŸâªÉ«¬ renal impairment §«√¡’°“√

ª√—∫¢π“¥¬“ πÕ°®“°π’È saxagliptin ∂Ÿ°‡ª≈’Ë¬π ¿“æºà“π

cytochrome P450 ¥—ßπ—Èπ®”‡ªìπµâÕß≈¥¢π“¥¬“π’È‡¡◊ËÕ

„Àâ√à«¡°—∫¬“∑’Ë‡ªìπ CYP3A4 inhibitor ∑’Ë·√ß  ¬“

saxagliptin  “¡“√∂„Àâ‡ªìπ¬“‡¥’Ë¬« À√◊Õ„Àâ√à«¡°—∫

metformin, glyburide À√◊Õ glitazone ‚¥¬ “¡“√∂≈¥

FPG, PPG ·≈– HbA
1C

 ‰¥âÕ¬à“ß¡’π—¬ ”§—≠ ·≈–¬—ß‰¡à

 àßº≈µàÕ°“√‡°‘¥ hypoglycemia √«¡∂÷ß‰¡à¡’º≈∑”„Àâ

πÈ”Àπ—°µ—«‡æ‘Ë¡¢÷Èπ
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