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​ABSTRACT​

​This​​paper​​examines​​two​​medicines​​on​​Alzheimer’s​​disease,​​donepezil​​and​​tacrine,​​that​​are​​both​
​cholinesterase​ ​inhibitor​ ​drugs.​​It​​presents​​a​​comparative​​literature​​review​​evaluating​​their​​mechanism​​of​
​action,​ ​pharmacokinetic​ ​properties,​ ​clinical​ ​efficacy,​ ​safety,​ ​and​ ​tolerability​ ​based​ ​on​ ​evidence​ ​from​
​published​​clinical​​studies​​and​​articles​​used​​to​​synthesize​​to​​evaluate​​the​​advantage​​and​​limitations​​for​​both​
​drugs.​ ​This​ ​comparison​ ​demonstrates​ ​that​ ​although​ ​both​ ​medications​ ​improve​ ​cognitive​ ​symptoms​ ​by​
​inhibiting​​acetylcholinesterase,​​donepezil​​showcases​​better​​selectivity​​for​​acetylcholinesterase,​​longer​​half​
​life,​ ​fewer​ ​drug​ ​interactions,​ ​and​ ​a​ ​lower​ ​risk​ ​of​ ​hepatotoxicity​ ​compared​ ​with​ ​tacrine.​ ​Overall,​ ​the​
​findings​​indicate​​that​​donepezil​​exhibits​​a​​significant​​advantage​​over​​tacrine​​in​​treatment​​of​​Alzheimer’s​
​disease,​ ​highlighting​ ​the​ ​importance​ ​of​ ​optimizing​ ​drug​ ​selectivity​ ​and​ ​safety​ ​in​ ​the​ ​development​ ​of​
​medication.​
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​INTRODUCTION​

​Alzheimer's​ ​disease​ ​is​ ​a​ ​progressive​ ​and​ ​irreversible​ ​brain​​disorder​​that​​affects​ ​memory,​​thinking,​
​and​​behavior​​through​​gradual​​decline​​of​​the​​cognitive​​functions.​​The​​cholinergic​​hypothesis​​posits​​that​​the​
​decline​​of​​cognitive​​functions​​happens​​due​​to​​the​​loss​​of​​cholinergic​​neurons​​in​​the​​brain.​​This​​leads​​to​​a​
​significant decline of neurotransmitter acetylcholine (ACh).​

​This​ ​deficit​ ​has​ ​been​ ​addressed​ ​by​ ​restoring​ ​cholinergic​​function​​through​​the​​use​​of​​cholinesterase​
​inhibitors,​​which​​functions​​by​​blocking​​the​​enzymatic​​breakdown​​of​​ACh,​​thus​​increasing​​its​​availability​
​at​ ​synaptic​ ​clefts.​ ​Two​ ​common​ ​cholinesterase​ ​inhibitors​ ​for​ ​Alzheimer's​ ​disease​ ​are​ ​donepezil​ ​and​
​tacrine.​ ​Tacrine,​ ​a​ ​non​ ​selective,​ ​reversible​ ​inhibitor,​ ​was​ ​the​ ​first​ ​of​ ​its​ ​kind.​ ​Its​ ​appearance​ ​provides​
​evidence​ ​that​ ​improvement​ ​of​ ​Alzheimer's​ ​disease​ ​can​ ​be​ ​achieved​ ​through​ ​cholinesterase​ ​inhibitors.​
​Donepezil,​ ​on​ ​the​ ​other​ ​hand,​ ​is​ ​a​ ​second​ ​generation​ ​of​ ​cholinesterase​ ​inhibitor​ ​designed​ ​to​ ​be​ ​more​
​selective for acetylcholinesterase with a longer half life and an improved safety.​

​This​ ​paper​ ​aims​ ​to​ ​provide​ ​a​ ​comprehensive​ ​comparison​ ​analysis​ ​between​ ​donepezil​ ​and​ ​tacrine​
​through​ ​mechanism​ ​of​ ​action,​ ​pharmacokinetics,​ ​metabolism​ ​and​ ​safety,​ ​and​ ​tolerability.​ ​By​ ​critically​
​synthesizing the existing literature, this review seeks to…​

​LITERATURE REVIEW​

​Alzheimer's​ ​disease​ ​happens​ ​when​ ​the​ ​brain​ ​loses​ ​its​ ​ability​ ​to​ ​use​ ​a​ ​chemical​ ​called​
​acetylcholine,​ ​which​ ​helps​ ​with​ ​memory​ ​and​ ​learning.​ ​Early​ ​research​ ​showed​ ​that​ ​blocking​ ​the​
​breakdown​ ​of​ ​acetylcholine​ ​can​ ​help.​ ​Tacrine​ ​was​ ​the​ ​medicine​ ​approved​ ​for​ ​Alzheimer's​ ​disease​ ​in​
​1993. Although it can help with symptoms, it can cause harm to the liver.​

​Donepezil​​was​​developed​​to​​be​​safer​​and​​more​​targeted.​​Research​​showed​​that​​it​​works​​well​​and​
​is​ ​easier​ ​to​ ​take​ ​than​ ​tacrine.​ ​Studies​ ​have​ ​compared​ ​the​ ​two​ ​medicines.​ ​They​ ​found​ ​that​​donepezil​​is​
​better at targeting the part of the brain and has fewer side effects.​

​Research​​also​​looked​​at​​how​​the​​medicines​​are​​broken​​down​​in​​the​​body.​​tacrine​​is​​broken​​down​
​in​ ​a​ ​way​ ​that​ ​can​ ​cause​ ​problems​ ​with​ ​medicines​ ​and​ ​harm​ ​the​ ​liver.​ ​Donepezil​ ​is​ ​broken​ ​down​
​differently.​​Is​​less​​likely​​to​​cause​​problems.​​Reviews​​of​​studies​​have​​shown​​that​​both​​medicines​​can​​help​
​with​​symptoms.​​Donepezil​​is​​safer​​and​​easier​​to​​take.​​This​​makes​​it​​more​​likely​​that​​people​​will​​take​​it​​for​
​a time.​

​1. MECHANISM OF ACTION​

​Both​ ​drugs​ ​increase​ ​synaptic​ ​ACh​ ​by​ ​inhibiting​ ​AChE,​ ​but​ ​their​ ​molecular​ ​interactions​ ​and​
​selectivities​ ​differ​ ​substantially.​ ​In​​vitro​​studies​​using​​recombinant​​human​​enzymes​​provide​​quantitative​
​measures​​of​​potency​​and​​selectivity.​​Donepezil​​exhibits​​high​​selectivity​​for​​AChE,​​with​​an​​IC50​​of​​33​​nM​
​for​ ​AChE​ ​versus​ ​988​ ​nM​ ​for​ ​BuChE,​ ​yielding​ ​a​ ​selectivity​ ​ratio​ ​(BuChE/AChE)​ ​of​ ​approximately​ ​30​
​(Wang​ ​et​ ​al.,​ ​2022;​​Shigeta​​et​​al.,​​2006).​​In​​contrast,​​tacrine​​is​​a​​potent,​​non-selective​​inhibitor,​​with​​an​
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​IC50​ ​of​ ​125​ ​nM​ ​for​ ​AChE​ ​and​ ​7.2​​nM​​for​​BuChE,​​resulting​​in​​a​​selectivity​​ratio​​of​​0.06​​(Wang​​et​​al.,​
​2022).​ ​This​ ​non-selectivity​ ​means​ ​tacrine​ ​inhibits​ ​BuChE​ ​throughout​ ​the​ ​periphery,​ ​contributing​ ​to​ ​a​
​higher​​incidence​​of​​gastrointestinal​​side​​effects​​(Giacobini,​​2004).​​Donepezil's​​high​​AChE​​selectivity,​​by​
​contrast,​ ​represents​ ​a​ ​deliberate​ ​pharmacological​ ​strategy​ ​to​ ​target​ ​the​ ​primary​ ​neuronal​ ​pool​ ​while​
​avoiding peripheral side effects (Sugimoto et al., 2002).​

​Crystallographic​ ​and​ ​binding​ ​studies​ ​offer​ ​further​ ​insight.​ ​Donepezil​ ​acts​ ​as​ ​a​ ​mixed-type,​
​pseudo-irreversible​​inhibitor.​​Its​​binding​​involves​​the​​piperidine​​ring​​occupying​​the​​Catalytic​​Anionic​​Site​
​(CAS)​​and​​the​​indanone​​moiety​​interacting​​with​​the​​Peripheral​​Anionic​​Site​​(PAS)​​at​​the​​gorge​​entrance​
​(Wang​​et​​al.,​​2022).​​This​​dual-site​​interaction​​is​​stable​​and​​may​​confer​​additional​​benefits​​by​​interfering​
​with​ ​AChE-induced​ ​amyloid-β​ ​aggregation​ ​(Wang​ ​et​ ​al.,​ ​2022).​ ​Tacrine,​ ​however,​ ​functions​ ​as​ ​a​
​reversible,​​allosteric,​​noncompetitive​​inhibitor​​that​​binds​​primarily​​to​​the​​CAS​​(Wang​​et​​al.,​​2022).​​This​
​simpler​​binding​​mode​​may​​explain​​its​​shorter​​duration​​of​​action​​and​​lower​​enzymatic​​stability​​compared​
​to donepezil (Shigeta et al., 2006​

​2. PHARMACOKINETICS AND DOSING​

​2.1 Absorption And Peak Concentration​

​Pharmacokinetic​ ​parameters​ ​critically​ ​influence​ ​dosing​​regimens​​and​​patient​​compliance​​(Wang​
​et​​al.,​​2022).​​Bioavailability​​studies​​show​​donepezil​​is​​almost​​completely​​absorbed,​​with​​a​​bioavailability​
​of​ ​approximately​ ​100%,​ ​and​​its​​absorption​​is​​not​​significantly​​affected​​by​​food​​(Shigeta​​et​​al.,​​2006).​​It​
​reaches​ ​peak​ ​plasma​ ​concentration​ ​(T-max)​ ​in​ ​3–5​ ​hours​ ​(Shigeta​ ​et​ ​al.,​ ​2006).​ ​Following​ ​oral​
​administration,​ ​donepezil​ ​exhibits​ ​linear​ ​pharmacokinetics​ ​across​ ​the​ ​therapeutic​ ​dose​ ​range​ ​of​ ​5–10​
​mg/day,​ ​with​ ​steady-state​ ​plasma​ ​concentrations​ ​achieved​ ​within​​approximately​​15​​days​​due​​to​​its​​long​
​half-life (Shigeta et al., 2006; Wang et al., 2022).​

​Tacrine,​ ​however,​ ​has​ ​low​ ​and​ ​variable​ ​oral​ ​bioavailability​ ​(17–37%),​ ​and​ ​its​ ​absorption​ ​is​
​significantly​ ​reduced​ ​by​ ​food—by​ ​up​ ​to​ ​40%​ ​(Shigeta​ ​et​ ​al.,​ ​2006).​ ​Its​ ​T-max​ ​is​ ​shorter,​​at​​1–2​​hours​
​(Shigeta​ ​et​ ​al.,​ ​2006).​ ​The​ ​bioavailability​ ​of​ ​tacrine​ ​is​ ​also​ ​subject​ ​to​ ​extensive​ ​first-pass​ ​metabolism,​
​contributing​ ​to​ ​its​ ​low​ ​and​ ​unpredictable​ ​systemic​ ​exposure​ ​(Wang​ ​et​ ​al.,​ ​2022).​ ​The​ ​predictable​
​absorption​ ​of​ ​donepezil​ ​supports​ ​stable​ ​plasma​ ​levels,​ ​whereas​ ​tacrine's​ ​variability​ ​complicates​ ​dose​
​titration​ ​and​ ​efficacy​ ​(Wang​ ​et​ ​al.,​ ​2022).​ ​Furthermore,​ ​the​ ​pharmacokinetic​ ​profile​ ​of​ ​donepezil​ ​is​
​characterized​ ​by​ ​a​ ​large​ ​volume​ ​of​ ​distribution​ ​(approximately​ ​12​ ​L/kg),​ ​indicating​ ​extensive​ ​tissue​
​distribution, which contributes to its prolonged duration of action (Shigeta et al., 2006; Wang et al., 2022).​

​2.2 Half-Life And Dosing Frequency​

​The​ ​elimination​ ​half-life​ ​(T-1/2)​ ​directly​ ​determines​ ​dosing​ ​frequency​ ​and​ ​is​ ​a​ ​critical​ ​factor​ ​in​
​patient​ ​adherence​ ​(Wang​ ​et​ ​al.,​ ​2022).​​Donepezil​​has​​a​​prolonged​​T-1/2​​of​​approximately​​70–80​​hours,​
​which​ ​is​ ​consistent​ ​with​ ​its​ ​once-daily​ ​dosing​ ​regimen​ ​(Shigeta​ ​et​ ​al.,​ ​2006;​ ​Wang​ ​et​ ​al.,​ ​2022).​ ​This​
​extended​​half-life​​allows​​for​​steady-state​​plasma​​concentrations​​to​​be​​achieved​​within​​approximately​​15​
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​days​ ​of​ ​once-daily​ ​administration,​ ​and​ ​therapeutic​ ​levels​ ​are​ ​maintained​ ​with​ ​minimal​ ​peak-to-trough​
​fluctuations (Shigeta et al., 2006).​

​Tacrine,​ ​in​ ​contrast,​ ​has​ ​a​ ​much​ ​shorter​ ​T-1/2,​ ​ranging​ ​from​ ​1.3​ ​to​ ​7​ ​hours​ ​(typically​
​approximately​ ​4​ ​hours),​ ​necessitating​ ​administration​ ​four​ ​times​ ​daily​ ​to​ ​maintain​ ​therapeutic​ ​levels​
​(Shigeta​​et​​al.,​​2006;​​Wang​​et​​al.,​​2022).​​This​​short​​half-life​​results​​in​​significant​​fluctuations​​in​​plasma​
​drug​ ​concentrations,​ ​requiring​ ​strict​ ​adherence​​to​​a​​complex​​dosing​​schedule​​to​​sustain​​effective​​AChE​
​inhibition​ ​(Wang​ ​et​ ​al.,​ ​2022).​ ​For​ ​Alzheimer’s​ ​disease​ ​patients​ ​with​ ​memory​ ​impairment,​ ​a​ ​simple​
​once-daily​ ​regimen​ ​significantly​ ​reduces​ ​the​ ​risk​ ​of​ ​missed​ ​doses​ ​and​ ​improves​ ​treatment​ ​adherence​
​(Birks​​&​​Harvey,​​2018).​​The​​practical​​advantages​​of​​once-daily​​dosing​​in​​this​​patient​​population​​cannot​
​be​ ​overstated,​ ​as​ ​the​ ​cognitive​ ​deficits​ ​characteristic​ ​of​ ​AD​ ​make​ ​adherence​ ​to​ ​complex​ ​medication​
​schedules​ ​exceptionally​ ​challenging​ ​for​ ​patients​ ​and​ ​their​ ​caregivers​ ​(Birks​ ​&​ ​Harvey,​ ​2018).​
​Additionally,​ ​Shigeta​ ​et​ ​al.​ ​(2006)​ ​note​ ​that​ ​no​ ​dose​ ​adjustment​ ​is​ ​required​ ​for​ ​donepezil​ ​in​ ​elderly​
​patients or those with renal or hepatic impairment, further simplifying its clinical use.​

​2.3 Metabolism And Safety​

​Metabolic​ ​pathways​ ​are​ ​critically​ ​important​ ​for​ ​drug​ ​safety​ ​and​ ​determine​ ​the​ ​potential​ ​for​
​drug-drug​ ​interactions​ ​and​ ​end-organ​​toxicity​​(Wang​​et​​al.,​​2022).​​Donepezil​​is​​metabolized​​in​​the​​liver​
​mainly​​by​​cytochrome​​P450​​enzymes​​CYP3A4​​and​​CYP2D6,​​with​​a​​minor​​contribution​​from​​CYP2D6,​
​and​ ​a​ ​significant​ ​portion​ ​of​ ​the​ ​drug​ ​is​ ​excreted​ ​unchanged​ ​in​ ​urine​ ​(Shigeta​ ​et​​al.,​​2006;​​Wang​​et​​al.,​
​2022).​​Importantly,​​donepezil​​does​​not​​induce​​its​​own​​metabolism​​and​​produces​​no​​clinically​​significant​
​changes​ ​in​ ​liver​ ​function​ ​parameters​ ​(Shigeta​ ​et​ ​al.,​ ​2006).​ ​It​ ​is​ ​not​ ​associated​ ​with​ ​significant​
​hepatotoxicity,​ ​even​ ​after​ ​years​​of​​use,​​and​​therefore​​does​​not​​require​​routine​​liver​​function​​monitoring,​
​which significantly simplifies clinical management (Shigeta et al., 2006).​

​Tacrine,​ ​in​ ​contrast,​ ​is​​metabolized​​primarily​​by​​CYP1A2,​​a​​pathway​​that​​can​​generate​​reactive​
​metabolites​ ​capable​ ​of​ ​causing​​hepatocellular​​injury​​(Wang​​et​​al.,​​2022).​​This​​inherent​​hepatotoxicity​​is​
​well-documented,​ ​with​ ​liver​ ​enzyme​ ​elevations​ ​(transaminitis)​ ​observed​ ​in​ ​up​ ​to​ ​50%​ ​of​ ​patients​ ​in​
​clinical​​trials,​​leading​​to​​a​​significant​​proportion​​of​​drug​​discontinuations​​(Giacobini,​​2004;​​Wang​​et​​al.,​
​2022).​​The​​hepatotoxic​​effect​​of​​tacrine​​is​​dose-dependent​​and​​may​​be​​accompanied​​by​​clinical​​symptoms​
​such​​as​​jaundice​​and​​fatigue,​​although​​it​​is​​typically​​reversible​​upon​​drug​​withdrawal​​(Wang​​et​​al.,​​2022).​
​This​ ​necessitates​ ​regular​ ​and​ ​frequent​ ​liver​ ​function​ ​monitoring,​ ​adding​ ​to​ ​the​ ​clinical​ ​burden​ ​and​
​compromising​ ​the​ ​drug's​ ​long-term​ ​utility​ ​(Birks​ ​&​ ​Harvey,​ ​2018).​ ​The​ ​development​​of​​donepezil​​was​
​explicitly​ ​motivated​ ​by​ ​the​ ​need​ ​to​ ​overcome​ ​this​ ​and​ ​other​ ​disadvantages​ ​of​ ​tacrine,​ ​reflecting​ ​a​
​deliberate shift in drug design priorities toward optimizing metabolic safety (Sugimoto et al., 2002).​

​2.4 Drug Interactions​

​The​ ​metabolic​ ​pathways​ ​of​ ​the​​two​​drugs​​also​​influence​​their​​potential​​for​​clinically​​significant​
​drug-drug​ ​interactions​ ​(Wang​ ​et​ ​al.,​ ​2022).​ ​Tacrine's​ ​reliance​ ​on​ ​CYP1A2​ ​renders​ ​it​ ​susceptible​ ​to​
​interactions​ ​with​ ​other​ ​drugs​ ​metabolized​ ​by​ ​or​ ​affecting​ ​this​ ​enzyme.​ ​For​ ​example,​ ​co-administration​
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​with​ ​the​ ​potent​ ​CYP1A2​ ​inhibitor​ ​fluvoxamine​ ​can​ ​increase​ ​tacrine​ ​plasma​ ​concentrations​ ​by​
​approximately​ ​85%,​ ​potentially​ ​exacerbating​ ​its​ ​toxicity​ ​and​ ​side​ ​effect​ ​profile​ ​(Wang​ ​et​ ​al.,​ ​2022).​
​Conversely,​ ​smoking,​ ​which​ ​induces​ ​CYP1A2​ ​activity,​ ​can​ ​reduce​ ​tacrine​ ​concentrations,​ ​potentially​
​compromising​ ​therapeutic​ ​efficacy​ ​(Wang​ ​et​ ​al.,​ ​2022).​ ​Tacrine​​can​​also​​affect​​the​​metabolism​​of​​other​
​drugs;​ ​it​ ​has​ ​been​ ​shown​ ​to​ ​decrease​ ​the​ ​clearance​ ​of​ ​theophylline,​ ​a​ ​bronchodilator,​ ​by​ ​up​ ​to​ ​50%,​
​increasing​ ​the​ ​risk​ ​of​ ​theophylline​ ​toxicity​ ​(Wang​ ​et​ ​al.,​ ​2022).​ ​Such​ ​interactions​ ​complicate​
​polypharmacy, which is common in the elderly population (Wang et al., 2022).​

​Donepezil,​ ​metabolized​ ​by​ ​CYP3A4​ ​and​ ​CYP2D6,​ ​has​ ​fewer​ ​clinically​ ​significant​ ​drug​
​interactions​ ​(Shigeta​ ​et​ ​al.,​ ​2006).​ ​While​ ​co-administration​ ​with​ ​strong​ ​CYP3A4​ ​inhibitors​ ​such​ ​as​
​ketoconazole​ ​can​ ​increase​ ​donepezil​ ​plasma​ ​concentrations,​ ​the​ ​effect​ ​is​ ​modest​ ​(approximately​ ​30%​
​increase)​ ​and​ ​is​ ​not​ ​typically​ ​sufficient​ ​to​ ​cause​ ​significant​ ​clinical​ ​problems​ ​(Shigeta​ ​et​ ​al.,​ ​2006).​
​Similarly,​ ​inducers​ ​of​ ​CYP3A4​ ​such​ ​as​ ​rifampicin​ ​may​ ​reduce​ ​donepezil​ ​concentrations,​ ​but​ ​dose​
​adjustment​ ​is​ ​rarely​​required​​in​​clinical​​practice​​(Shigeta​​et​​al.,​​2006).​​This​​favorable​​interaction​​profile​
​further​ ​enhances​ ​donepezil's​ ​utility​ ​in​ ​the​ ​elderly​ ​population,​ ​who​ ​often​ ​take​ ​multiple​ ​medications​ ​for​
​concomitant conditions (Wang et al., 2022).​

​2.5 Clinical Effectiveness​

​Both​ ​drugs​ ​demonstrate​ ​modest​ ​symptomatic​ ​efficacy.​ ​In​ ​clinical​ ​trials,​ ​both​ ​produce​ ​a​ ​2–4​ ​point​
​improvement​​on​​the​​ADAS-cog​​scale​​compared​​to​​placebo​​over​​6​​months​​(Birks​​&​​Harvey,​​2018;​​Wang​
​et​ ​al.,​ ​2022).​ ​However,​ ​long-term​ ​effectiveness​ ​is​ ​heavily​ ​influenced​ ​by​ ​tolerability​ ​and​ ​adherence.​
​Tacrine​ ​trials​ ​reported​ ​discontinuation​ ​rates​ ​exceeding​ ​50%,​ ​primarily​ ​due​ ​to​ ​hepatotoxicity​ ​and​
​intolerable​ ​side​ ​effects​ ​(nausea,​ ​vomiting,​ ​diarrhea)​ ​(Shigeta​ ​et​ ​al.,​ ​2006).​ ​In​ ​contrast,​ ​donepezil's​
​favorable​​safety​​profile​​and​​once-daily​​dosing​​result​​in​​significantly​​higher​​adherence​​and​​persistence​​in​
​therapy,​ ​translating​ ​to​ ​more​ ​sustained​ ​cognitive​ ​benefit​ ​in​ ​real-world​ ​settings​ ​(Birks​ ​&​ ​Harvey,​ ​2018;​
​Wang et al., 2022).​

​OVERALL COMPARISON​

​Donepezil​ ​is​ ​a​ ​preferred​ ​therapeutic​ ​option​ ​due​ ​to​ ​its​ ​multiple​ ​pharmacological​ ​and​ ​clinical​
​advantages.​ ​It​ ​demonstrates​ ​high​ ​selectivity​ ​for​ ​AChE,​ ​exhibits​ ​predictable​ ​absorption,​ ​possesses​ ​a​
​prolonged​ ​half-life,​ ​and​ ​offers​ ​a​ ​favorable​ ​hepatic​ ​safety​ ​profile​ ​with​ ​minimal​ ​drug​ ​interactions.​
​Furthermore,​ ​its​ ​once-daily​ ​dosing​ ​schedule​ ​simplifies​ ​administration​ ​and​ ​enhances​ ​patient​ ​adherence​
​(Shigeta et al., 2006; Wang et al., 2022).​

​Tacrine​ ​was​ ​the​ ​first​ ​agent​ ​to​ ​demonstrate​ ​that​ ​cholinesterase​ ​inhibition​ ​could​ ​provide​
​symptomatic​​benefit​​in​​Alzheimer's​​disease.​​However,​​it​​is​​not​​suitable​​for​​long-term​​treatment​​due​​to​​its​
​non-selectivity,​​complex​​metabolic​​pathway,​​and​​significant​​hepatotoxic​​potential​​(Giacobini,​​2004;​​Wang​
​et al., 2022).​
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​Consequently,​ ​donepezil​ ​is​ ​now​ ​the​ ​preferred​ ​cholinesterase​ ​inhibitor​ ​for​ ​the​ ​symptomatic​
​management​ ​of​ ​Alzheimer's​ ​disease​ ​and​ ​is​ ​widely​ ​used​ ​in​ ​clinical​ ​practice​ ​because​ ​of​ ​its​ ​superior​
​pharmacological profile compared to first-generation agents such as tacrine (Sugimoto et al., 2002).​

​CONCLUSION​

​This​​comparative​​analysis​​confirms​​that​​donepezil​​is​​pharmacologically​​and​​clinically​​superior​​to​
​tacrine​ ​for​ ​the​ ​management​ ​of​ ​Alzheimer's​ ​disease.​ ​The​ ​key​ ​differences—donepezil's​ ​selectivity​ ​for​
​AChE,​​its​​extended​​half-life​​allowing​​once-daily​​dosing,​​and​​its​​safer​​metabolic​​profile—directly​​address​
​the​​major​​limitations​​associated​​with​​tacrine,​​namely​​poor​​tolerability,​​hepatotoxicity,​​and​​a​​burdensome​
​dosing regimen.​

​However,​​several​​gaps​​in​​the​​field​​remain.​​First,​​most​​existing​​comparative​​data​​stem​​from​​early​
​clinical​​trials;​​head-to-head​​studies​​in​​contemporary,​​diverse​​patient​​populations​​are​​scarce.​​Second,​​while​
​the​ ​hepatotoxicity​ ​of​ ​tacrine​ ​is​ ​well-documented,​ ​the​ ​long-term​ ​hepatic​ ​effects​ ​of​ ​donepezil​ ​beyond​ ​a​
​decade​​of​​use​​warrant​​further​​investigation.​​Third,​​pharmacogenetic​​factors​​influencing​​response​​to​​these​
​drugs​ ​are​ ​underexplored.​ ​For​ ​instance,​ ​genetic​ ​polymorphisms​ ​in​ ​CYP2D6​ ​and​ ​CYP3A4​ ​could​ ​affect​
​donepezil​ ​metabolism​ ​and​ ​efficacy,​ ​while​ ​CYP1A2​ ​variants​ ​might​ ​explain​ ​some​ ​variability​ ​in​ ​tacrine​
​toxicity.​

​In​ ​conclusion,​ ​the​ ​evolution​ ​from​ ​tacrine​ ​to​ ​donepezil​ ​exemplifies​ ​how​ ​refinements​ ​in​ ​drug​
​design—prioritizing​ ​target​​selectivity,​​pharmacokinetic​​stability,​​and​​metabolic​​safety—can​​dramatically​
​improve​​therapeutic​​outcomes​​and​​patient​​quality​​of​​life.​​Future​​research​​should​​build​​on​​these​​principles​
​to develop more effective and personalized treatment strategies for Alzheimer's disease​
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