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PARKINSON DRUGS This group comprises preparations used in the treatment of Parkinsons disease and related conditions, including drug-induced parkinsonism.The DDDs are based on recommended doses for the long-term treatment of symptoms of Parkinsons disease.No separate DDDs are established for oral depot formulations. N04B
DOPAMINERGIC AGENTS N04BB Adamantane derivatives ATC code Name DDD U Adm.R Note N04BB01 amantadine 0.2 g O List of abbreviations Amantadina, Clorfenamina y Paracetamol es la composicion genérica de varios medicamentos comerciales, como los son: Rosel y Antiflu-Des, quienes gracias a estos tres componentes en conjunto son
capaces de tratar la gripe y aliviar los sintomas de la misma. Por lo tanto, este es un medicamento ideal para tratar: Fiebre. Dolor muscular. Escurrimiento nasal. Dolor de cabeza. Estornudos. Cada uno de estos compuestos aporta una propiedad diferente a cada marca comercial. La Amantadina es un antiviral que se encarga de combatir el virus de la
gripe, evitando que las células del mismo sigan reproduciéndose en el cuerpo. La Clorfenamina actia disminuyendo los estornudos y la comezoén nasal gracias a su efecto antihistaminico o en otras palabras, antialérgico. Esto lo hace inhibiendo el efecto de la histamina sobre el cuerpo, quién es responsable de provocar estos sintomas al ser liberada
en el organismo. Por dltimo, el Paracetamol, un potente analgésico que se encarga de aliviar los dolores musculares y el dolor de cabeza, ademas de reducir la fiebre gracias a su efecto antipirético. Todo esto lo logra inhibiendo los mecanismos encargados de llevar a cabo los procesos de dolor y la fiebre. Los medicamentos que se encuentran
formulados bajo estos 3 compuestos son: Rosel: contiene un menor concentrado de paracetamol en las presentaciones pediatricas. Se emplea generalmente cuando los sintomas no son tan fuertes. Altiflu-Des: varia en la cantidad de paracetamol, este posee una concentraciéon mas alta, lo que le brinda un poder anestésico mas fuerte. Es una
presentacion exclusiva para adultos. Antiflu-Des pediatrico y Antiflu-Des Jr: es una presentacion exclusiva para nifios. No varian en concentraciones, solamente en presentacion, siendo la primera en gotas y la segunda tipo jarabe. Amantadina, Clorfenamina y Paracetamol Precios Para encontrar el mejor precio compara varias farmacias en nuestra
proxima seccién. Precio de Amantadina, Clorfenamina y Paracetamol Farmacias del Ahorro Farmacia San Pablo Farmatodo Farmalisto Capsulas $107.00 $29.00 $98.50 $14.50 Solucién infantl $93.00 $80.00 $28.50 $22.50 **Es importante aclarar que estos precios fueron tomados de la farmacia en linea en una investigacién hecha por el equipo de
quefarmacia en Febrero 2020, los precios pueden modificarse con el tiempo y la sucursal de la farmacia.** Si quieres ahorrar algunos pesos en tu compra, te recomendamos que te dirijas a Farmalisto, ya que esta farmacia te ofrece los precios mas bajos del mercado para las dos presentaciones mas buscadas de este medicamento. Por otro lado,
Farmacias del Ahorro dispone de precios méas caros con una diferencia mayor al 50%. Presentaciones y formas de Administracién Podemos encontrar la combinacién de Amantadina, Clorfenamina y Paracetamol bajo las siguientes presentaciones: Capsulas con 50 mg de Amantadina, 3 mg de Clorfenamina y 300 mg de Paracetamol disponible bajo las
marcas Rosel y Antiflu-Des, elaborados por los laboratorios Wermar y Chinoin respectivamente. Cada caja contiene 24 capsulas. Gotas pediatricas con 2.5 g de Amantadina, 0.10 g de Clorfenamina y 15 g de Paracetamol. Elaborado bajo la marca Antiflu-Des pediatrico, cada caja contiene un frasco tipo gotero con 30 ml de solucién. Solucién infantil
con 0.5 g de Amantadina, 0.20 g de Clorfenamina y 3 g de Paracetamol. Se encuentra disponible bajo la marca Rosel, cada frasco contiene 60 ml de solucidn, la caja también contiene un vaso dosificador. Jarabe con 0.500 g de Amantadina, 0.020 g de Clorfenamina y 3 g de Paracetamol. Bajo el nombre de Antiflu-Des Jr, se encuentra en una caja que
contiene un frasco de 60 ml y un vaso para medir las dosis. Requiere receta médica. Dosis Recomendadas por Edad Presentacion 0 a 12 anos Adultos Veces al dia Capsulas No 1 3 Gotas pediatricas 2 gotas / kg de peso No 3 - 4 Solucién infantil 5 - 10 ml No 3 Jarabe 5 - 10 ml No 3 - 4 *Uso y dosis debe ser siempre recetada por un médico*
Medicamento en nifios: Las gotas pedidtricas se emplean en nifios de 2 a 5 afos. En el caso de la solucién, la dosis varia dependiendo de la edad del nifio, si tiene entre 3 y 5 afios la dosis que le corresponde es de 5 ml (aplica lo mismo para el jarabe), si tiene de 6 a 12 afos, la dosis es de 10 ml. Para administrar el jarabe también se toma en cuenta la
edad, de 6 a 9 afios corresponde a una dosis de 7.5 ml y entre los 10 y los 12 afios es de 10 ml. Todas las presentaciones pediatricas deben administrarse conjuntamente con agua, se utiliza la medida dosificadora para medir las dosis. Para tener una mejor eficacia del medicamento se recomienda comenzar a administrarlo dentro de las primeras 48
horas de presentar los sintomas. No se recomienda administrar por un plazo mayor a 5 dias. Las tabletas deberdn administrarse con un vaso de agua antes o después de las comidas. Todas las presentaciones de administran por via oral. Generales: No se debe administrar este medicamento en personas con trastornos en el higado o rifiones,
incremento de la presién ocular, crecimiento de la préostata, ni tampoco en aquellos con enfermedades nerviosas como epilepsia, convulsiones o condiciones mentales, como depresién. Alergias: La Amantadina, Clorfenamina y el Paracetamol son compuestos que pueden reaccionar de forma diferente en algunas personas, provocando alergias al
compuesto, por lo que no se recomienda administrar ningin medicamento si se es alérgico a alguna de las sustancias que componen la férmula. Mezcla con Alcohol: No se recomienda la ingesta de bebidas alcohodlicas durante el tratamiento. Mezcla con otros medicamentos: No debe mezclarse este medicamento con aquellos que actian a nivel del
sistema nervioso central, levodopa, metoclopramida ni tampoco con inhibidores de la monoaminooxidasa como Isocarboxazida. Compatibilidad de Amantadina, Clorfenamina y Paracetamol en Embarazo y Lactancia EMBARAZO ALTO LACTANCIA BAJO RIESGO BAJO Amantadina, Clorfenamina y Paracetamol no se recomiendan durante el embarazo.
Medicamentos que estén compuestos por al menos por uno de estos tres componentes no deben ser administrados durante el embarazo. La amantadina produce efectos dafiinos en el feto y deformaciones. La clorfenamina ha demostrado efectos negativos en estudios animales y el paracetamol a pesar de existir estudios que no demuestren problemas
en los bebés que nacen de mujeres quienes se sometieron a tratamientos con este farmaco, existen también informes que indican que en estudios de animales si se han generado daiios fetales, por lo que el uso de esta sustancia queda a cargo del médico tratante. Amantadina, Clorfenamina y Paracetamol son compatibles con la lactancia, pues, hasta
la fecha de hoy ningun estudio indica que haya excrecion de alguna de estas sustancias a través de la leche materna, por lo que es seguro para el bebé lactante. Efectos Secundarios La administraciéon de Amantadina, Clorfenamina y Paracetamol suele ser muy tolerable, sin embargo, pueden presentarse: Sistema nervioso: dolor de cabeza, insomnio,
confusion, vision borrosa, mareo, somnolencia, fatiga o alucinaciones. Aparato digestivo: sequedad en boca, dolor abdominal, nauseas, vomito. Aparato cardiovascular: palpitaciones. Sistema respiratorio: dificultad para respirar. Sangre: anemia. Higado: dafios hepaticos. Algunas personas podrian presentar también: Aparato urinario: dificultad para
orinar. Piel y anexos: ronchas y comezon. Los efectos secundarios mas leves desaparecen al terminar el tratamiento. Si se presentan de forma muy fuerte o no desaparecen al dejar el medicamento comuniquese lo antes posible con su médico tratante. Fuentes Médicas FORMA FARMACEUTICA Y FORMULACION: Cada 100 mL contienen:Clorhidrato
de Amantadina 0.500 gMaleato de Clorfenamina 0.020 gParacetamol 3.000 gVehiculo cbp 100 mL INDICACIONES TERAPEUTICAS: Est4 indicado en el tratamiento de la gripe por el virus de influenza del grupo A, analgésico, antipirético y antihistaminico. Alivia los sintomas que acompafian la gripe como fiebre, dolor muscular y escurrimiento nasal.
FARMACOCINETICA Y FARMACODINAMIA: La Amantadina: Administrada por via oral, combate eficazmente el virus que causa frecuentemente la gripe (virus Influenza A) evitando su reproduccién dentro de las células del organismo, se absorbe bien a través de la pared del tubo digestivo. Después de pasar a la sangre, se concentra en cantidad
suficiente en las vias respiratorias para ejercer su accién antiviral eficazmente en ese sitio. Se elimina a través de la orina.Maleato de Clorfenamina: Es un antihistaminico que administrado por via oral es absorbido completamente en el tubo digestivo. Tiene la facultad de disminuir la secrecién y comezon nasal, asi como los estornudos. Su accién
comienza aproximadamente a los 30 minutos y persiste durante varias horas. Se elimina por orina y una parte pasa a la leche materna.Paracetamol: Actiia contra el dolor y la fiebre. Se absorbe rapidamente y casi por completo en el tubo digestivo; sufre una transformacion en el higado y se elimina por la orina. Tiene la caracteristica de no causar
irritacidon gastrica. CONTRAINDICACIONES: No debera administrarse a personas que tienen antecedentes de enfermedad mental o nerviosa como convulsiones, epilepsia, depresién, etc. Personas con trastornos del higado o del rinén, glaucoma, crecimiento prostatico o pacientes en tratamiento con medicamentos para el sistema nervioso,
hipertensién arterial, inhibidores de la MAO, embarazadas o en lactancia ni en menores de 3 afios. RESTRICCIONES DE USO DURANTE EL EMBARAZO Y LA LACTANCIA: No deberd administrase a mujeres embarazadas ni en aquellas que se encuentren lactando. REACCIONES SECUNDARIAS Y ADVERSAS: En algunos casos la administracién del
medicamento puede provocar nauseas, vomito, dolor abdominal, anemia o dafio del higado. De tipo nervioso consistente en insomnio, dolor de cabeza, mareos, confusion y alucinaciones. Somnolencia, desgano, vision borrosa, sequedad de boca, palpitaciones o dificultad respiratoria. Algunas personas pueden presentar también dificultad para orinar o
ronchas en la piel acompafiadas de comezon. Estos trastornos ceden al disminuir la dosis o al dejar de administrar el medicamento. PRECAUCIONES EN RELACION CON EFECTOS DE CARCINOGENESIS, MUTAGENESIS, TERATOGENESIS Y SOBRE LA FERTILIDAD: Dosis elevadas de los componentes de la férmula han mostrado en ciertas especies
animales efectos nocivos sobre los embriones, por lo que no se debe utilizar durante el embarazo. INTERACCIONES MEDICAMENTOSAS Y DE OTRO GENERO: No debe administrarse conjuntamente con medicamentos que actiien en el sistema nervioso central ni con inhibidores de la monoaminooxidasa. La metoclopramida puede aumentar la
absorcién del paracetamol. La asociacién de amantadina con levodopa puede ocasionar reacciones psicoticas. El alcohol y los antiepilépticos pueden aumentar la hepatotoxicidad del paracetamol. ALTERACIONES EN LOS RESULTADOS DE PRUEBAS DE LABORATORIO: El paracetamol puede interferir en determinaciones del &cido urico.
PRECAUCIONES GENERALES: No se administre por més de 5 dias ya que el paracetamol puede ocasionar dafio hepatico. No administrarse conjuntamente con medicamentos que actian en el sistema nervioso central. En pacientes desnutridos o alcohdlicos cronicos debe administrarse con precaucion por estar mas propensos a dafio del higado. Si
estd tomando otro medicamento, consulte a su médico antes de tomar este producto. DOSIS Y VIA DE ADMINISTRACION: Oral.Solucion infantil:Nifios de 3 a 5 afios: 5 mL del vasito dosificador cada 8 horas.Nifios de 6 a 12 afios: 10 mL del vasito dosificador cada 8 horas. Para obtener una mayor eficacia terapéutica, se recomienda iniciar el
tratamiento dentro de las primeras 48 horas iniciada la sintomatologia. MANIFESTACIONES Y MANE]JO DE LA SOBREDOSIFICACION O INGESTA ACCIDENTAL: La administracidon de altas dosis puede ocasionar irritaciéon géstrica, en especial ndusea y vdmito; somnolencia, desgano, insomnio, confusion, dano hepatico, estado de coma o
convulsiones. En caso de presentarse esta situacion, se debera recibir atencion médica inmediatamente. PRESENTACIONES: Frasco con 60 mL y vaso dosificador.Caja con frasco con 60 mL y vaso dosificador. RECOMENDACIONES SOBRE ALMACENAMIENTO: Consérvese o manténgase a no mas de 30 °C.Consérvese la caja bien cerrada.Consérvese
el frasco bien cerrado. LEYENDAS DE PROTECCION: Literatura exclusiva para médicos. Contiene 0.1% de otros azicares. No se administre durante el embarazo y la lactancia. No se use en menores de 3 afios. No se deje al alcance ni a la vista de los nifios. Reporte las sospechas de reaccién adversa al correo:farmacovigilancia@cofepris.gob.mx
Hecho en México por: IMPORTADORA Y MANUFACTURERA BRULUART, S.A. Geranios No. 9, San Francisco Chilpan, C.P. 54940, Tultitlan, México, México. Reg. Num. 214M2017 SSA V Medication used to treat dyskinesia Not to be confused with Adamantine, Adamantane, Amanitin, or Memantine. Pharmaceutical compound AmantadineClinical
dataTrade namesGocovri, Symadine, Symmetrel, othersOther names1-Adamantylamine; 1-Adamantanamine; 1-Aminoadamantane; Midantane; MidantanAHFS/Drugs.comMonographMedlinePlusa682064License data US DailyMed: Amantadine Pregnancycategory AU: B3[1] Routes ofadministrationBy mouthATC codeN04BB01 (WHO) Legal statusLegal
status AU: S4 (Prescription only)[1] BR: Class C1 (Other controlled substances)[2] CA: R-only UK: POM (Prescription only)[3] US: R-only[4][5] CN: OTC Pharmacokinetic dataBioavailability86-90%][1]Protein binding67%[1]MetabolismMinimal (mostly to acetyl metabolites)[1]Elimination half-life10-31 hours[1]ExcretionUrine[1]Identifiers IUPAC name
Adamantan-1-amine CAS Number768-94-5 Yas HCI: 665-66-7PubChem CID2130as HCI: 64150IUPHAR/BPS4128DrugBankDB00915 Yas HCl: DBSALT000203ChemSpider2045 Yas HCl: 57724UNIIBF4C9Z1]J53as HCl: M6Q1EO9TDOKEGGD07441 Yas HCl: D00777 YChEBICHEBI:2618 Yas HCl: CHEBI:2619ChEMBLChEMBL660 Yas

HCIl: ChEMBL1569CompTox Dashboard (EPA)DTXSID8022117 ECHA InfoCard100.011.092 Chemical and physical dataFormulaC10H17NMolar mass151.253 g-mol—13D model (JSmol)Interactive imageMelting point180 °C (356 °F) [6] SMILES C1C2CC3CC1CC(C2)(C3)N InChI InChI=1S/C10H17N/c11-10-4-7-1-8(5-10)3-9(2-7)6-10/h7-9H,1-

6,11H2 YKey:DKNWSYNQZKUICI-UHFFFAOYSA-N Y (verify) Amantadine, sold under the brand name Gocovri among others, is a medication used to treat dyskinesia associated with parkinsonism and influenza caused by type A influenzavirus, though its use for the latter is no longer recommended because of widespread drug resistance.[7][8] It is
also used for a variety of other uses. The drug is taken by mouth. Amantadine has a mild side-effect profile. Common neurological side effects include drowsiness, lightheadedness, dizziness, and confusion.[9] Because of its effects on the central nervous system (CNS), it should be combined cautiously with additional CNS stimulants or anticholinergic
drugs. Given that it is cleared by the kidneys, amantadine is contraindicated in persons with end-stage kidney disease.[5] Due to its anticholinergic effects, it should be taken with caution by those with enlarged prostates or glaucoma.[10] The pharmacology of amantadine is complex.[11][12] It acts as a sigma o1 receptor agonist, nicotinic
acetylcholine receptor negative allosteric modulator, dopaminergic agent, and weak NMDA receptor antagonist, among other actions.[11][12] The precise mechanism of action of its therapeutic effects in the treatment of CNS disorders is unclear.[11][12] The antiviral mechanism of action is inhibition of the influenza virus A M2 proton channel, which
prevents endosomal escape (i.e., the release of viral genetic material into the host cytoplasm).[13][14] Amantadine is an adamantane derivative and is related to memantine and rimantadine.[15] Amantadine was first used for the treatment of influenza A.[11] After its antiviral properties were initially reported in 1963, amantadine received approval for
prophylaxis against the influenza virus A in 1966.[11][16] In 1968, its antiparkinsonian effects were serendipitously discovered.[11] In 1973, the Food and Drug Administration (FDA) approved amantadine for use in the treatment of Parkinson's disease.[11] In 2020, the extended-release formulation was approved for use in the treatment of levodopa-
induced dyskinesia.[11][17] Amantadine was initially developed to prevent replication of the influenza A virus.[18] Its main clinical use today is treatment of Parkinson's disease.[18] Other uses include treatment of drug-induced extrapyramidal side effects, motor fluctuations during levodopa therapy in Parkinson's disease, traumatic brain injury, and
autistic spectrum disorders.[18] Amantadine is used to treat Parkinson's disease-related dyskinesia and drug-induced parkinsonism syndromes.[19] Amantadine may be used alone or in combination with another anti-Parkinson's or anticholinergic drug.[20] The specific symptoms targeted by amantadine therapy are dyskinesia and rigidity.[19] The
extended release amantadine formulation is commonly used to treat dyskinesias in people receiving levodopa therapy for Parkinson's disease.[19] A 2003 Cochrane review had concluded evidence was insufficient to prove the safety or efficacy of amantadine to treat dyskinesia.[21] In 2008, the World Health Organization (WHO) reported amantadine
is not effective as a stand-alone parkinsonian therapy, but recommended it could be used in combination therapy with levodopa.[22] Amantadine is not recommended for treatment or prophylaxis of influenza A in the United States.[7] Amantadine has no effect preventing or treating influenza B infections.[7] The US Centers for Disease Control and
Prevention (CDC) found 100% of seasonal H3N2 and 2009 pandemic flu samples were resistant to adamantanes (amantadine and rimantadine) during the 2008-2009 flu season.[20][23] The U.S. CDC guidelines recommend only neuraminidase inhibitors for influenza treatment and prophylaxis.[medical citation needed] The CDC recommends against
amantadine and rimantadine to treat influenza A infections.[7] Similarly, the 2011 WHO virology report showed all tested HIN1 influenza A viruses were resistant to amantadine.[8] WHO guidelines recommend against use of M2 inhibitors for influenza A.[medical citation needed] The continued high rate of resistance observed in laboratory testing of
influenza A has reduced the priority of M2 resistance testing.[medical citation needed] A 2014 Cochrane review did not find evidence for efficacy or safety of amantadine used for the prevention or treatment of influenza A.[24] An extended-release formulation of amantadine is used to treat levodopa-induced dyskinesia in patients with Parkinson's
disease.[4] The WHO recommends the use of amantadine as a combination therapy to reduce levodopa side effects.[22] A 2007 Cochrane literature review concluded that no overall evidence supports the use of amantadine in treating fatigue in patients with multiple sclerosis (MS).[25] A follow-up 2012 Cochrane review stated that some amantadine-
induced improvement in fatigue may occur in some people with MS.[26] Despite multiple control trials that have also demonstrated improvements in subjective and objective ratings of fatigue, no final conclusion has been drawn regarding its effectiveness.[27] Consensus guidelines from the German Multiple Sclerosis Society (GMSS) in 2006 state
that amantadine produces moderate improvement in subjective fatigue, problem solving, memory, and concentration. Thus, in 2006, GMSS guidelines recommended the use of amantadine in MS-related fatigue.[28] In the UK, NICE recommends considering amantadine for MS fatigue.[29] Disorders of consciousness (DoC) include coma, vegetative
state (VS), and minimally conscious state (MCS). Amantadine has been shown to increase the rate of emergence from a MCS, defined by consistent demonstration of interactive communication and functional objective use. In traumatic brain injury patients in the intensive care unit, amantadine has also been shown in various randomized control trials
to increase the rate of functional recovery and arousal, particularly in the time period immediately following an injury.[30] Also, significantly improved consciousness has been reported in patients treated for nontraumatic cases of DoC, such as in the case of a subarachnoid hemorrhage, cerebral hemorrhage, and hypoxic encephalopathy.[31] In 2018,
the American Academy of Neurology updated treatment guidelines on the use of amantadine for patients with prolonged DoC, recommending the use of amantadine (100-200 mg b.i.d.) for adults with DoC 4 to 16 weeks after injury to support early functional recovery and reduce disability.[32] In various studies, amantadine and memantine have been
shown to accelerate the rate of recovery from a brain injury.[33][34] The time-limited window following a brain injury is characterized by neuroplasticity, or the capacity of neurons in the brain to adapt and compensate after injury. Thus, physiatrists often start patients on amantadine as soon as impairments are recognized. Some case reports also
show improved functional recovery with amantadine treatment occurring years after the initial brain injury.[30] Evidence is insufficient to determine if the functional gains are a result of effects through the dopamine or norepinephrine pathways. Some patients may benefit from direct dopamine stimulation with amantadine, while others may benefit
more from other stimulants that act more on the norepinephrine pathway, such as methylphenidate.[30] If treatment with amantadine improves long-term outcomes or simply accelerates recovery is unclear.[33] Nonetheless, amantadine-induced acceleration of recovery reduces the burden of disability, lessens health-care costs, and minimizes
psychosocial stressors in patients.[citation needed] Amantadine is contraindicated in persons with end-stage kidney disease,[4] as the drug is renally cleared.[1][10][35] Amantadine may have anticholinergic side effects. Thus, patients with an enlarged prostate or glaucoma should use with caution.[9] Live attenuated vaccines are contraindicated
while taking amantadine.[4] Amantadine might inhibit viral replication and reduce the efficacy of administered vaccines. The U.S. Food and Drug Administration recommends avoiding amantadine for two weeks prior to vaccine administration and 48 hours afterward.[10] Amantadine is generally well tolerated and has a mild side effect profile.[36]
Side effects include drowsiness (especially while driving), lightheadedness, falls, and dizziness.[4] Patients on amantadine should avoid combination with other CNS-depressing agents, such as alcohol. Excessive alcohol usage may increase the potential for CNS effects such as dizziness, confusion, and light-headedness.[9] Rare severe adverse effects
include neuroleptic malignant syndrome, depression, convulsions, psychosis, and suicidal ideation.[9] It has also been associated with disinhibited actions (gambling, sexual activity, spending, other addictions) and diminished control over compulsions.[4] Amantadine may cause anxiety, feeling overexcited, hallucinations, and nightmares.[37]
Amantadine may cause orthostatic hypotension, syncope, and peripheral edema.[4] Amantadine has also been associated with dry mouth and constipation.[4] Rare cases of skin rashes, such as Stevens-Johnson syndrome and livedo reticularis have also been reported in patients treated with amantadine.[38][39] Amantadine inhibits the kidney's active-
transport removal and transfer of creatinine from blood to urine, which normally occurs in the proximal tubules of the nephrons. The active-transport removal mechanism accounts for about 15% of creatinine clearance, so amantadine may increase serum creatinine concentrations 15% above normal levels and give the false impression of mild kidney
disease in patients whose kidneys are actually undamaged (because kidney function is often assessed by measuring the concentration of creatinine in blood.) Also, if the patient does have kidney disease, amantadine may cause it to appear as much as 15% worse than it actually is.[40] Amantadine is USFDA category C for pregnancy. Teratogenic
effects have been observed in humans (case reports) and animal reproduction studies. Amantadine may also be present in breast milk and negatively alter breast milk production or excretion. The decision to breastfeed during amantadine therapy should consider the risk of infant exposure, the benefits of breastfeeding, and the benefits of the drug to
the mother.[9] Amantadine may affect the CNS because of its dopaminergic and anticholinergic properties. The mechanisms of action are not fully known. Because of the CNS effects, caution is required when prescribing additional CNS stimulants or anticholinergic drugs.[10] Thus, concurrent use of alcohol with amantadine is not recommended
because of enhanced CNS depressant effects.[41] In addition, antidopaminergic drugs such as metoclopramide and typical antipsychotics should be avoided.[42][43] These interactions are likely related to opposing dopaminergic mechanisms of action, which inhibits amantadine's anti-Parkinson effects.[medical citation needed] The mechanism of
action of the antiparkinsonian effects of amantadine is poorly understood.[44] The effects of amantadine in Parkinson's disease were originally assumed to be anticholinergic or dopaminergic, but the situation soon proved more complicated than this.[11][12] The pharmacodynamics of amantadine are complex, and it interacts with many different
biological targets at a variety of concentrations and hence potencies.[11][12] The drug is a weak antagonist of the NMDA-type glutamate receptor, increases dopamine release, and blocks dopamine reuptake.[11]1[12][45][46][47] It is a negative allosteric modulator of the nicotinic acetylcholine receptors, specifically the a4B2 and a7 nicotinic
acetylcholine receptors.[11] In 1993, amantadine was found to bind to the sigma o1 receptor with relatively high affinity (Ki = 20.25 uM).[11][48] In 2004, it was discovered that amantadine and memantine bind to and act as agonists of the sigma o1 receptor (Ki = 7.44 uM and 2.60 uM, respectively) and that activation of the o1 receptor is potentially
involved in the dopaminergic effects of amantadine at therapeutically relevant concentrations.[49] o1 receptor activation is one of amantadine's more potent actions.[11][49] o1 receptor agonists enhance tyrosine hydroxylase activity, modulate NMDA-stimulated dopamine release, increase dopamine release in the striatum in vivo, and decrease
dopamine reuptake.[11] As such, ol receptor activation may be involved in the antiparkinsonian and other central nervous system effects of amantadine.[11][49] Binding of amantadine to the NMDA receptor was first reported in 1989, and antagonism of the receptor was first reported in 1991.[11] Despite some reports, the NMDA receptor
antagonism of amantadine is probably not its primary mechanism of action.[11][12] It occurs at relatively high concentrations and many of the effects of amantadine are different from those of NMDA receptor antagonists.[11] Some of its effects, such as enhancement of dopamine release in the striatum, are even reversed by NMDA receptor
antagonists,[11] but NMDA receptor antagonism could still contribute to the effects of amantadine.[11] Although some publications have reported that amantadine inhibits monoamine oxidase, the drug probably does not actually inhibit this enzyme.[11][12][50] Amantadine shows amphetamine-like psychostimulant effects (e.g., stimulation of
locomotor activity) in animals at sufficiently high doses.[12][51] It has been found to inhibit the reuptake of serotonin, norepinephrine, and dopamine and to induce the release of serotonin, norepinephrine, and dopamine.[12][11][52][53] The concentrations needed for these effects, though, are very high and may not be therapeutically relevant.[12]
[11] It is about 1/25th to 1/50th as potent as amphetamines.[12] Amantadine has been found to increase dopamine levels in the striatum.[12][11] It does not act as a monoaminergic activity enhancer.[51][54][55] Amantadine is a phosphodiesterase inhibitor, for example of PDE1.[11] Amantadine has been found to increase aromatic amino acid
decarboxylase expression.[11] This enzyme is responsible for the synthesis of dopamine from L-DOPA.[11] An imaging study in humans found that amantadine increased AADC activity in the striatum by up to 27%.[11] Various additional actions of amantadine have been described.[11] Model of amantadine (red) inhibiting influenza A M2 protein (blue).
[56] Model of viral replication. The mechanisms for amantadine's antiviral and antiparkinsonian effects are unrelated.[1][10] Amantadine targets the influenza A M2 ion channel protein. The M2 protein's function is to allow the intracellular virus to replicate (M2 also functions as a proton channel for hydrogen ions to cross into the vesicle), and
exocytose newly formed viral proteins to the extracellular space (viral shedding). By blocking the M2 channel, the virus is unable to replicate because of impaired replication, protein synthesis, and exocytosis.[57] Amantadine and rimantadine function in a mechanistically identical fashion, entering the barrel of the tetrameric M2 channel and blocking
pore function—i.e., proton translocation.[20] Resistance to the drug class is a consequence of mutations to the pore-lining amino acid residues of the channel, preventing both amantadine and rimantadine from binding and inhibiting the channel in their usual way.[58] Amantadine is well-absorbed orally. The onset of action is usually within 48 hours
when used for parkinsonian syndromes, including dyskinesia. As plasma concentrations of amantadine increase, the risk for toxicity increases.[59][60] Half-life elimination averages eight days in patients with end-stage kidney disease. Amantadine is only minimally removed by hemodialysis.[60][61] Amantadine is metabolized to a small extent (5-15%)
by acetylation. It is mainly excreted (90%) unchanged in urine by kidney excretion.[59] Amantadine is the organic compound 1-adamantylamine or 1-aminoadamantane, which consists of an adamantane backbone with an amino group substituted at one of the four tertiary carbons.[62] Rimantadine is a closely related adamantane derivative with
similar biological properties;[63] both target the M2 proton channel of influenza A virus.[20] Amantadine (1-aminoadamantane) is structurally related to other adamantanes including adapromine (1-(adamantan-1-yl)propan-1-amine), bromantane (N-(4-bromophenyl)adamantan-2-amine), memantine (1-amino-3,5-dimethyladamantane), and rimantadine
(1-(1-aminoethyl)adamantane), among others.[citation needed] Antiviral properties were first reported in 1963 at the University of Illinois Hospital in Chicago. In this amantadine trial study, volunteer college students were exposed to a viral challenge. The group who received amantadine (100 milligrams 18 hours before viral challenge) had less Asia
influenza infections than the placebo group.[16] Amantadine received approval for the treatment of influenza virus A[64][65][66][67] in adults in 1976.[16] It was first used in West Germany in 1966. Amantadine was approved by the U.S. Food and Drug Administration in October 1968, as a prophylactic agent against Asian (H2N2) influenza and
received approval for prophylactic use for influenza A in 1976.[16][5][68] During the 1980 influenza A epidemic, the first amantadine-resistance influenza viruses were reported. The frequency of amantadine resistance among influenza A (H3N2) viruses from 1991 and 1995 was as low as 0.8%. In 2004, the resistance frequency increased to 12.3%. A
year later, resistance increase significantly to 96%, 72%, and 14.5% in China, South Korea, and the United States, respectively. By 2006, 90.6% of H3N2 strains and 15.6% of HIN1 were amantadine resistant. A majority of the amantadine-resistant H3N2 isolates (98.2%) was found to contain an S31N mutation in the M2 transmembrane domain that
confers resistance to amantadine.[69] Currently, adamantane resistance is high among circulating influenza A viruses. Thus, they are no longer recommended for treatment of influenza A.[70] An incidental finding in 1969 prompted investigations about amantadine's effectiveness for treating symptoms of Parkinson's disease.[16] A woman with
Parkinson's disease was prescribed amantadine to treat her influenza infection and reported her cogwheel rigidity and tremors improved. She also reported that her symptoms worsened after she finished the course of amantadine.[16] The published case report was not initially corroborated by any other instances by the medical literature or
manufacturer data. A team of researchers looked at a group of 10 patients with Parkinson's disease and gave them amantadine. Seven of them showed improvement, which was convincing evidence for the need of a clinical trial, which included 163 patients with Parkinson's disease; 66% experienced subjective or objective reduction of symptoms with
a maximum daily dose of 200 mg.[16][71] Additional studies followed patients for greater lengths of time and in different combinations of neurological drugs.[72] It was found to be a safe drug that could be used over long periods of time with few side effects as monotherapy or in combination with L-dopa or anticholinergic drugs.[16] By April 1973,
the U.S. FDA approved amantadine for use in the treatment of Parkinson's disease.[10][16] In 2017, the U.S. FDA approved the use of amantadine in an extended-release formulation for the treatment of dyskinesia, an adverse effect of levodopa in people with Parkinson's disease.[73][74] Brand names of amantadine include Gocovri, Symadine, and
Symmetrel.[75][1][76] Recreational use of amantadine at supratherapeutic doses has been reported.[77] It is a weak NMDA receptor antagonist and is reported to produce dissociative and phencyclidine-like effects in animals and humans at sufficiently high doses.[77][78][79] However, the very long duration of action of amantadine (>40 hours) has
likely limited its misuse potential.[77] Recreational use of the related drug memantine has similarly been reported.[77] In 2005, Chinese poultry farmers were reported to have used amantadine to protect birds against avian influenza.[80] In Western countries and according to international livestock regulations, amantadine is approved only for use in
humans. Chickens in China have received an estimated 2.6 billion doses of amantadine.[80] Avian flu (H5N1) strains in China and southeast Asia are now resistant to amantadine, although strains circulating elsewhere still seem to be sensitive. If amantadine-resistant strains of the virus spread, the drugs of choice in an avian flu outbreak will probably
be restricted to neuraminidase inhibitors oseltamivir and zanamivir, which block the action of viral neuraminidase enzyme on the surface of influenza virus particles.[69] Increasing incidence of oseltamivir resistance in circulating influenza strains (e.g., HIN1) exists, highlighting the need for new anti-influenza therapies.[81] In September 2015, the
U.S. FDA announced the recall of Dingo Chip Twists "Chicken in the Middle" dog treats because the product has the potential to be contaminated with amantadine.[82] Interest in and study of amantadine in the treatment of depression has arisen.[12][83][181[11][84] A 2017 systematic review of off-label augmentation for treatment of unipolar
depression found two open-label studies of amantadine for augmenting imipramine and found that it was effective.[85] However, the quality of evidence was very low and no conclusions could be drawn about its effectiveness.[85] A 2022 systematic review of randomized controlled trials of glutamatergic agents for treatment-resistant depression
identified one clinical trial of amantadine for this use.[84] Amantadine was found to be effective in treating depressive symptoms in the trial.[84] The mechanism of action of amantadine in the treatment of depression is unclear, but various mechanisms have been postulated.[18][83] These include dopaminergic actions like indirect enhancement of
dopamine release, dopamine reuptake inhibition, and D2 receptor interactions, noradrenergic actions, glutamatergic actions such as NMDA receptor antagonism, and immunomodulation, among many others.[18][83][12] Amantadine has been studied in the treatment of attention-deficit hyperactivity disorder (ADHD).[86] A 2010 randomized clinical
trial showed similar improvements in ADHD symptoms in children treated with amantadine as in those treated with methylphenidate, with less frequent side effects.[87] A 2021 retrospective study showed that amantadine may serve as an effective adjunct to stimulants for ADHD-related symptoms and appears to be a safer alternative to second- or
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