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¬“πà“√Ÿâ

* °≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈æ√–ª°‡°≈â“ ®—ßÀ«—¥®—π∑∫ÿ√’

 Ÿµ√‚§√ß √â“ß

Levodopa 100 mg+ Carbidopa 25 mg+ Entacapone 200 mg

™◊ËÕ “¡—≠ : Levodopa 100 mg+ Carbidopa 25

mg+ Entacapone 200 mg

™◊ËÕ°“√§â“ : Stalevo R

√Ÿª·∫∫¢Õß¬“ : ¬“‡¡Á¥‡§≈◊Õ∫øî≈å¡

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï

- Levodopa : ‡ªìπ metabolic precursor ¢Õß

dopamine ´÷Ëß‡ªìπ “√‡§¡’„π ¡Õß ∑’Ë¡’ª√‘¡“≥≈¥≈ß„π

ºŸâªÉ«¬‚√§æ“√å§‘π —π Levodopa ®–°√–®“¬„π°√–· 

(Stalevo R )

®—π∑√‘°“  π—Ëπ‡°’¬√µ‘‡®√‘≠ ¿.∫.*
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‡≈◊Õ¥·≈–ºà“π blood-brain-barrier (BBB) ´÷Ëß®–∂Ÿ°

‡ª≈’Ë¬π‡ªìπ dopamine ‚¥¬ striatal enzymes „π ¡Õß

- Carbidopa : ¬—∫¬—ÈßªØ‘°‘√‘¬“ decarboxy-

lation √Õ∫πÕ° ¡Õß¢Õß levodopa ∑”„Àâª√‘¡“≥

levodopa ∑’Ëºà“π blood-brain-barrier ‡æ‘Ë¡¢÷Èπ

- Entacapone : ‡ªìπ¬“∑’Ë¬—∫¬—Èß catechol-

O-methyltransferase (COMT) ™π‘¥§◊π°≈—∫‰¥â ∑’ËÕÕ°

ƒ∑∏‘Ï®”‡æ“–√Õ∫πÕ° ·≈–∂Ÿ°æ—≤π“‡æ◊ËÕ„Àâ√à«¡°—∫

levodopa ‡ª≈’Ë¬π·ª≈ß‡¿ —™®≈π»“ µ√å¢Õß levodopa

∑”„Àâ°“√°”®—¥ levodopa ®“°°√–· ‡≈◊Õ¥™â“≈ß

∑”„Àâ‡æ‘Ë¡ª√‘¡“≥¬“∑’Ë∂Ÿ°¥Ÿ¥ ÷́¡ºà“π blood-brain-barrier

¥—ßπ—Èπ°“√µÕ∫ πÕß∑“ß§≈‘π‘°¢Õß levodopa ®÷ß‡æ‘Ë¡¢÷Èπ

·≈–π“π¢÷Èπ

‡¿ —™®≈π»“ µ√å
¬“ Levodopa + Carbidopa

Ô °“√¥Ÿ¥´÷¡ (Absoption) : 40%-70%

Ô Bioavailability : Levodopa 15%-33%,

carbidopa 40%-70%

Ô °“√‡ª≈’Ë¬π·ª≈ß¬“ (Metabolism) :

levodopa ∂Ÿ°‡ª≈’Ë¬π·ª≈ß‡ªìπ‡¡µ“∫Õ

‰≈∑åÀ≈“¬™π‘¥ ‚¥¬°√–∫«π°“√ à«π„À≠à∑’Ë ”§—≠ §◊Õ

decarboxylation ‚¥¬ dopa decarboxylase (DDC)

·≈– O-methy lat ion ‚¥¬ catechol-O-

methyltransferase (COMT)

carbidopa ∂Ÿ°‡ª≈’Ë¬π·ª≈ß‡ªìπ 2 ‡¡µ“-

∫Õ‰≈∑å ´÷Ëß∂Ÿ°¢—∫ÕÕ°∑“ßªí  “«–„π√Ÿª glucuronides

·≈– “√ª√–°Õ∫ unconjugated

Ô ‡«≈“§√÷Ëß™’«‘µ¢Õß¬“ (Half-life elimination)

: 1-2 ™—Ë«‚¡ß;

Ô √–¥—∫¬“ Ÿß ÿ¥ (Time to peak) : 40-150

π“∑’

Ô °“√¢—∫∂à“¬ (Excretion) : ∑“ßªí  “«–

(30%)

¬“ Entacpone

Ô °“√¥Ÿ¥ ÷́¡ (Absoption) : ¥Ÿ¥ ÷́¡Õ¬à“ß√«¥‡√Á«

Ô Bioavailability: 35%

Ô °“√‡ª≈’Ë¬π·ª≈ß¬“ (Metabolism) : ∂Ÿ°

‡ª≈’Ë¬π·ª≈ß‚¥¬°√–∫«π°“√ glucuronidation ‰¥â

‡¡µ“∫Õ‰≈∑å„π√Ÿª cis-isomer

Ô ‡«≈“§√÷Ëß™’«‘µ¢Õß¬“ (Half-life elimination)

: B phase: 0.4-0.7 ™—Ë«‚¡ß; Y phase: 2.4 ™—Ë«‚¡ß

Ô √–¥—∫¬“ Ÿß ÿ¥ (Time to peak) : 1 ™—Ë«‚¡ß

Ô °“√¢—∫∂à“¬ (Excretion) :  à«π„À≠à∑“ß

Õÿ®®“√– (90%) ∑“ßªí  “«– (10%),

¢âÕ∫àß„™â
„™ â√ —°…“ºŸ âª É«¬‚√§æ“√ å° ‘π  —π∑ ’ Ë¡ ’Õ“°“√

‡§≈◊ËÕπ‰À«·¬à≈ß ‡¡◊ËÕ¬“ Levodopa º ¡¬“√–ß—∫‡Õπ‰´¡å

dopa decarboxylase (DDC) À¡¥ƒ∑∏‘Ï‡√Á«¢÷Èπ

¢π“¥¬“·≈–«‘∏’„™â

Ô ºŸâ„À≠à : ¢π“¥¬“¢÷ÈπÕ¬Ÿà°—∫°“√µÕ∫ πÕß

¢ÕßºŸâªÉ«¬·µà≈–§π  “¡“√∂ª√—∫¢π“¥¬“‚¥¬‡ª≈’Ë¬π

§«“¡·√ß À√◊Õª√—∫√–¬–‡«≈“„π°“√„Àâ¬“ ¢π“¥¬“ Ÿß ÿ¥

8 ‡¡Á¥/«—π (‡∑à“°—∫‰¥â√—∫ Entacapone 1600 ¡°./«—π)

Ô ºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫¬“ Carbidopa + Levodopa

™π‘¥¬“‡¡Á¥∑’ËÕÕ°ƒ∑∏‘Ï∑—π∑’ (ratio 1:4) √à«¡°—∫ entacapone

 “¡“√∂‡ª≈’Ë¬π¡“„™â¬“ Ÿµ√º ¡ Levodopa + Carbidopa

+ Entacapone ‰¥â∑—π∑’

- ºŸâªÉ«¬∑’Ë ‰¡à‡§¬‰¥â√—∫ entacapone

1) ∂â“¢π“¥¬“ levodopa ∑’Ë‡§¬‰¥â√—∫¡“°°«à“

600 ¡°./«—π §«√ª√—∫≈¥¢π“¥¬“ levodopa °àÕπ∑’Ë®–

‡æ‘Ë¡¬“ entacapone ‚¥¬„π°“√ª√—∫¢π“¥¬“§«√„™â¬“

2 ™π‘¥ (carbidopa + levodopa ratio 1:4 ¬“‡¡Á¥™π‘¥

ÕÕ°ƒ∑∏‘Ï∑—π∑’ ·≈– entacapone 200 ¡°.) ‡¡◊ËÕÕ“°“√

¢ÕßºŸ âª É«¬§ß∑’ Ë·≈ â«® ÷ß‡ª≈’ Ë¬π¡“„™â¬“„π Ÿµ√º ¡

Levodopa + Carbidopa + Entacapone

2) ºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫ levodopa „π¢π“¥πâÕ¬

°«à“ 600 ¡°. ‚¥¬‰¡à¡’Õ“°“√ dyskinesia  “¡“√∂

‡ª≈’Ë¬π¡“„™â¬“„π Ÿµ√º ¡‰¥â ‚¥¬µ‘¥µ“¡Õ“°“√¢Õß§π‰¢â

‡æ√“–Õ“®®–µâÕß≈¥¢π“¥¬“ levodopa ≈ß
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Õ“°“√‰¡àæ÷ßª√– ß§å
Õ“°“√¢â“ß‡§’¬ß¢Õß levodopa + carbidopa

- √–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥ : §«“¡¥—πµË”

¢≥–‡ª≈’Ë¬πÕ‘√‘¬“∫∂ À—«„®‡µâπº‘¥®—ßÀ«– ‡®Á∫Àπâ“Õ°

§«“¡¥—π Ÿß „® —Ëπ syncope À≈Õ¥‡≈◊Õ¥¥”Õ—°‡ ∫

- √–∫∫ª√– “∑ à«π°≈“ß : ‡«’¬π»’√…– «‘µ°

°—ß«≈  —∫ π Ωíπ√â“¬ ª«¥»’√…– ª√– “∑À≈Õπ on-off

phenomenon §«“¡®”≈¥≈ß ßà«ßπÕπ πÕπ‰¡àÀ≈—∫ ‡¥‘π‡´

EPS falling, peripheral neuropathy, ™—°

- º‘«Àπ—ß : º◊ Ëπ »’√…–≈â“π, malignant

melanoma, ·æâ¬“ (angioedema, ≈¡æ‘…, §—π, µÿà¡„ ,

Henoch-/Schonlein purpura)

- Endocrine & metabolic : ‡æ‘ Ë¡§«“¡

µâÕß°“√∑“ß‡æ»

- √–∫∫∑“ß‡¥‘πÕ“À“√ : §≈◊Ëπ‰ â Õ“‡®’¬π

‡∫◊ËÕÕ“À“√ ∑âÕßºŸ° ‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘πÕ“À“√ ·º≈„π

≈”‰ â‡≈Á° ∑âÕß‡¥‘π Õ“À“√‰¡à¬àÕ¬ °“√√—∫√ º‘¥ª°µ‘

πÈ”≈“¬ÕÕ°¡“°‡°‘π‰ª heart burn

- Genitourinary : ªí  “«–‡ª≈’Ë¬π ’ ªí  “«–

∫àÕ¬

- Hematologic : hemolytic anemia,

agranulocytosis, thrombocytopenia, leucopenia,

hemoglobin ·≈– hematocrit ≈¥≈ß, §«“¡º‘¥ª°µ‘¢Õß

AST, ALT, LDH, bilirubn, BUN, Coombsû test

- Neuromuscular & skeletal : ‚√§ª√– “∑

™—°°√–µÿ° ·≈–§«∫§ÿ¡°“√‡§≈◊ËÕπ‰À«‰¡à ‰¥â ™“ ª«¥

°√–¥Ÿ° ª«¥‰À≈à °≈â“¡‡π◊ÈÕ‡ªìπµ–§√‘« ÕàÕπ·√ß

-  “¬µ“ : Àπ—ßµ“°√–µÿ° °“√‡§≈◊ËÕπ∑’Ë¢Õß

µ“√Õ∫·°πÀπâ“-À≈—ß (oculogyric crises)

- ‰µ : ªí  “«–≈”∫“°

- √–∫∫∑“ß‡¥‘πÀ“¬„® : À“¬„®≈”∫“° ‰Õ

- Õ◊ËπÊ :  –Õ÷° ‡Àß◊ËÕÕÕ°¡“°º‘¥ª°µ‘ ‡Àß◊ËÕ

¡’ ’

Õ“°“√¢â“ß‡§’¬ß∑’Ëæ∫¡“°°«à“ 10% ¢Õß¬“

entacapone

- √–∫∫∑“ß‡¥‘πÕ“À“√ : Õ“‡®’¬π (14%)

- Neuromuscular & skeletal : dyskinesia

(25%)

ªØ‘°‘√‘¬“√–À«à“ß¬“
Õ—πµ√°‘√‘¬“µàÕ°—π√–À«à“ß¬“ ¢Õß¬“ levodopa

+ carbidopa

- ‡æ‘Ë¡ƒ∑∏‘Ï/æ‘…¢Õß¬“ : °“√„™â¬“ levodopa

√à«¡°—∫ nonselective MAO inhibitors ®–∑”„Àâ‡°‘¥

§«“¡¥—π‚≈À‘µ Ÿß ‡π◊ËÕß®“°‡æ‘Ë¡°“√ – ¡·≈–°“√À≈—Ëß

dopamine À√◊Õ norepinephrine À√◊Õ∑—Èß Õßµ—«

- ≈¥ƒ∑∏ ‘ Ï ¢ Õ ß¬“ : an t i p s ycho t i c s ,

benzodiazepines, L-methionine, phenytoin,

pyridoxine, spiramycin ·≈– tacrine Õ“®¬—∫¬—Èßº≈„π

°“√√—°…“æ“√å§‘π —π¢Õß levodopa §«√µ‘¥µ“¡ºŸâªÉ«¬

Õ¬à“ß„°≈â™‘¥ / Antipsychotics ®–‰ª¬—∫¬—Èß∑’Ë dopamine

receptor „Àâ‡≈◊Õ°„™â antipsychotics ∑’Ë‡ªìπ low dopamine

blockade (clozapine, olanzapine, quetiapine)

- §«√À≈’°‡≈’Ë¬ßÕ“À“√∑’Ë¡’‚ª√µ’π Ÿß ‡π◊ËÕß

®“°‰ª¬—∫¬—Èßª√– ‘∑∏‘¿“æ¢Õß Levodopa

- ‡À≈Á° “¡“√∂®—∫°—∫ levodopa ·≈–≈¥

bioavailability ‰¡à§«√√—∫ª√–∑“π levodopa √à«¡°—∫

¬“∑’Ë¡’ à«πª√–°Õ∫¢Õß∏“µÿ‡À≈Á°

Õ —πµ√° ‘√ ‘¬“µ àÕ° —π√–À« à“ß¬“ ¢Õß¬“

Entacapone

Inhibits CYP1A2 (weak), 2A6 (weak), 2C8/

9 (weak), 2C19 (weak), 2D6 (weak), 2E1 (weak), 3A4

(weak)

- Bromocriptine: ‡°‘¥ Fibrotic complications

(retroperitoneal or pulmonary fibrosis) ∂â“¡’°“√„™â¬“

entacapone √à«¡°—∫ bromocriptine

- Catecholamines (and other drugs

metabolized by COMT) : ‡æ‘Ë¡º≈µàÕÀ—«„®·≈–¿“«–

À—«„®‡µâπº‘¥ª°µ‘ ∂â“„™â√à«¡°—∫¬“∑’Ë∂Ÿ°‡ª≈’Ë¬π·ª≈ß‚¥¬

COMT (‡™àπ alpha-methyldopa, apomorphine,

bitolterol, dobutamine, dopamine, epinephrine,

isoproterenol , isoethar ine, methy ldopa,
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norepinephrine)

- CNS depressants : º≈°¥√–∫∫ª√– “∑

 à«π°≈“ß®–‡æ‘ Ë¡¢÷ Èπ ∂â“„™â√ à«¡°—∫¬“°≈ÿ à¡ CNS

depressants ́ ÷Ëß√«¡∂÷ß barbiturates, benzodiazepines,

TCAs, antipsychotics, ethanol, narcotic analgesics,

and other sedative-hypnotics

- Iron : Entacapone ®—∫°—∫‡À≈Á° ∑”„Àâ

°“√¥Ÿ¥´÷¡≈¥≈ß ‰¡à§«√„Àâ entacapone æ√âÕ¡°—∫¬“∑’Ë

¡’ à«πª√–°Õ∫¢Õß∏“µÿ‡À≈Á°

- Levodopa : ª√– ‘∑∏‘¿“æ¢Õß¬“®–‡æ‘Ë¡

¢÷Èπ‡¡◊ËÕ„Àâ√à«¡°—∫ entacapone

- MAO inhibitors : Àâ“¡„™â entacapone

√à«¡°—∫ nonselective MAO inhibitors

-  Pergolide : ‡°‘¥ Fibrotic complications

(retroperitoneal or pulmonary fibrosis) ∂â“¡’°“√„™â¬“

entacapone √à«¡°—∫ pergolide

¢âÕ§«√√–«—ß
- „™â¥â«¬§«“¡√–¡—¥√–«—ß„πºŸâªÉ«¬‚√§À≈Õ¥

‡≈◊Õ¥·≈–À—«„®√ÿπ·√ß ‚√§ªÕ¥ ‚√§À◊¥ µâÕÀ‘π¡ÿ¡°«â“ß

‡√◊ÈÕ√—ß ‚√§∑“ß√–∫∫µàÕ¡‰√â∑àÕ ∑“ß‡¥‘ππÈ”¥’Õÿ¥µ—π µ—∫

À√◊Õ‰µ∑”ß“π∫°æ√àÕß

- „™â¥â«¬§«“¡√–¡—¥√–«—ß„πºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘

·º≈„π°√–‡æ“–Õ“À“√ ‡π◊ËÕß®“°Õ“®‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π

°“√‡°‘¥‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘πÕ“À“√

- „™â¥â«¬§«“¡√–¡—¥√–«—ß„πºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘

‚√§∑“ß®‘µ‡«™ µ‘¥µ“¡ºŸâªÉ«¬Õ¬à“ß„°≈â™‘¥‡æ◊ËÕ¥Ÿ¿“«–´÷¡

‡»√â“∑’ËÕ“®¡’·π«‚πâ¡¶à“µ—«µ“¬

- °“√À¬ÿ¥„™â¬“∑—π∑’À√◊Õ≈¥¢π“¥¬“≈ß¡“° Ê

„πºŸâªÉ«¬∑’Ë„™â¬“µàÕ‡π◊ËÕß‡ªìπ‡«≈“π“π Õ“® —¡æ—π∏å°—∫

°“√‡°‘¥ neuroleptic malignant-like syndrome

- Õ“®∑”„Àâ‡°‘¥¿“«–‡§≈◊ ËÕπ‰«¡“° (dy-

skinesia)

- Õ“®∑”„ÀâÀπâ“¡◊¥‡ªìπ≈¡ ‡π◊ËÕß®“°‡≈◊Õ¥‰ª

‡≈’È¬ß ¡Õß‰¡àæÕ (syncope) ‚¥¬‡©æ“–ºŸâªÉ«¬∑’Ë¡’§«“¡

¥—πµË”

- ‰¡ à¡ ’√“¬ß“πª√–  ‘∑∏ ‘¿“æ·≈–§«“¡

ª≈Õ¥¿—¬¢Õß°“√„™â¬“„π‡¥Á°Õ“¬ÿπâÕ¬°«à“ 18 ªï

¢âÕÀâ“¡„™â
- ºŸ â∑ ’ Ë·æâµ—«¬“ ”§—≠∑’ ËÕÕ°ƒ∑∏‘ ÏÀ√◊Õ à«π

ª√–°Õ∫Õ◊Ëπ Ê

- ºŸâ∑’Ëµ—∫∫°æ√àÕß√ÿπ·√ß

- ºŸâ∑’Ë‡ªìπµâÕÀ‘π™π‘¥¡ÿ¡ªî¥ (narrow-angle

glaucoma)

- ºŸâ∑’Ë‡ªìπ Pheochromocytoma

- Àâ“¡„™â√à«¡°—∫¬“∑’Ë¬—∫¬—Èß°“√∑”ß“π¢Õß

‡Õπ‰´¡å MAO-A ·≈– MAO-B ™π‘¥ non-selective

(‡™àπ phenelzine, tranylcypromine)

- Àâ“¡„™â√à«¡°—∫¬“∑’Ë¬—∫¬—Èß°“√∑”ß“π¢Õß

‡Õπ‰´¡å MAO-A ·≈– MAO-B ™π‘¥ selective

- ºŸâ∑’Ë¡’ª√–«—µ‘¢Õß°≈ÿà¡Õ“°“√ Neuroleptic

Malignant Syndrome (NMS) ·≈–/À√◊Õ ¿“«–°≈â“¡

‡π◊ÈÕ ≈“¬µ—« (rhabdomyolysis) ∑’Ë ‰¡à ‰¥â‡°‘¥®“°°“√

∫“¥‡®Á∫
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