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Drugs used in psychiatry and their presumed mode of action 

Drugs used in psychiatry and their presumed mode of action

What is the presumed mode of action of the following common drugs used in the treatment of psychiatric disorders?

A Antidepressants

Introduction 

Depression is one of the most common psychiatric disorders with a point prevalence of about 5-6% and lifetime prevalence of about 10%.

Chemistry 

A variety of different chemical structures have been found to have antidepressant activity.

a) Tri-cyclic antidepressants (TCAs)- have a three-ring nucleus 

b) Heterocyclics, second and third generation drugs. Include Amoxapine, Maprotiline, Trazodone, Bupropion, Venlaflaxine, Mirtazapine, Nefazodone.

c) Selective serotonin reuptake inhinitors (SSRIs) Fluoxetine, Paroxetine, Setraline, Fluvoxamine

d) Monoamine oxidase (MAO) inhibitors- hydrazides- phenelzine and isocarboxazid Nonhydrazides- tranylcypromine

Mode of action

1. The tricyclics have varying degrees of selectivity for the reuptake pumps for norepinephrine and serotonin. They inhibit the amine pump

2. Heterocyclics

Amoxapine has both antipsychotic action and dopamine receptor antagonism. Maprotiline is a potent norepinephirine uptake inhibitor.

3. Selective serotonin reuptake inhibitors

Fluoxetine, paroxetine and sertraline inhibit only reuptake of serotonin so side effects will be less than the others. They are inhibitors of specific P450 enzymes. 

4. MAO inhibitors. MAO-A is the amine oxidase primarily responsible for                                norepinephrine, serotonin and tyramine metabolism. MAO-B is more selective for dopamine. Selective block of MAO-A if nonadrinergic and serotonergic synapses are affected might be more selective. They act on MAO in the nerve terminals increasing the levels of norepinephrine and serotonin at the presynaptic area. 

B Neuroleptics

Introduction

The terms antipsychotic and neuroleptic are used interchangeably to denote a group of drugs that have been used mainly for treating schizophrenia but are also effective in some other psychoses and agitated states

Pathogenesis

Dopamine hypothesis is the most fully developed and is the basis for much of the rationale for drug therapy endence suggests that excessive dopaminergic activity underlines the disorder:

1. Most antipsychotic drugs strongly block postsynaptic D2 receptors in the central nervous system

2. Drugs that increase dopaminergic activity such as levodopa,amphetamine or apomorphine either aggravate schizophrenia or produce it de novo.

3. Dopamine receptor density has been found post mortem to be increased in the brains of schizophrenics who have not been treated with antipsychotics.

4. Positron emission tomography (PET) has shown increased dopamine receptor density in both treated and untreated schizophrenics when compared with such scans of non-schizophrenics 

5. Successful treatment os schizophrenics has been reported to change the amount of homovanillic acid (HVA),a metabolite of dopamine in the cerebrospinal fluid ,plasma and urine,
Classification of Neuroleptics

a) Typical neuroleptics

b) Atypical neuroleptics

Typical neuroleptics

1. Phenothiazines

Aliphatic side chains  chloromazine, promazine, prochlorperazine

Piperidine side chain- thioridazine, mesoridazine.

Piperazine side chain trifluperazine, fluphenazine, perphenazine

2. Butyrophenones – haloperidol droperidole.

3. Thioxanthenes- chlorprothixene, thiothixene

Atypical Neuroleptics

Dibenoxazepine – loxapine,benzisoxazole – rispendone,dibenzodiathiazepine – quetiapine,fluorophenylindole-sertindole,diphenylbutylpiperazine-pimozide,benzamine-nemoxipride

Mode of action

Affect dopamine via D1,D2,D3,D4 receptors.mainly by D2, as these receptors mediate   the main presinaptic and postsynaptic  actions of dopamine . D4  receptors resemble D2 and are implicated in schizopherenia.Drugs take weeks to act.the  D2 receptor decreases camp  by inhibition of adenyl cyclase and blocks Ca chanels but opens K channels. The antipsycotic  gents block D2 receptors  steroselectively, for most part and  their bonding affinity  is very strongly  correlated  with clinical  antipsycotic  and extrapyramidial potency

Other effects of phenothiazines include anti-histamine effects ,anti-5HT anticholinergic and adrengic blockade and antidopaminergic effect . They are also anti-emetics and potentiate analgesia

C Anxiolytics 

Introduction

An effective sedative (anxiolytic) should reduce anxiety and exert a calming effect with little or no effect on motor or mental functions. Small doses cause sedation while higher doses causes hypnotic. Grade dose-dependant depression of central nervous system is a characteristic of sedative hypnotics. A hypnotic drug should produce drowsiness and encourage the onset and maintenance of a natural sleep that as far as possible resembles the natural sleep state.

Classification

1. Benzodiazepiones.

Diazepam, florazepam, oxazepam, chlorazepam, alprazolam, chlordiazepoxide, desmethyl diazepam, chlorazepam , trialozolam.

2. Barbituries

Phenthobarbital, secobarbital, thiopental.

3. Piperdinedione – glutethimide.

4. Propane diol  carbonates – meprobamate

5. Alcohols and cyclic ethers 

6. Others – buspirone , zolpidem

Mode of action
Benzodiapines potentiate GABAergic inhibitation at all levels of neural axis. They appear to increase the efficiency of GABAergic synaptic inhibition (via membrane hyperpolarization) which leads to a decrease in the firing rate of critical neurons in many regions of the brain. They do not substitute for GABA but enhance GABA’s without directly activating GABA or opening their associate chloride channels. The enhancement in chloride ion conductance induced by interactions of benzodiazepines with GABA takes the form of an in increase in frequency of channel opening.

Barbiturates also facilitate the actions of GABA at multiple sites in the CNS buy by increasing the duration of opening of the GABA-gated channel openings. but are less selective than benzodiazepines

D Anticonvulsants (e.g. Carbamazepine)

Introduction

Approximately 1% of the worlds population has epilepsy .it is a heterogonous symptom complex- a chronic disorder characterized by recurrent seizures. Seizures are definite disorders of brain dysfunction resulting from abnormal discharge of cerebral neurons.

Classification

1. Drugs for partial and complex seizures 

phenytoin, carbamazepine, phenobarbitone, sodium valporate, primidone, amotyrine, vigabatrin.

2. Drugs used in treatment of generalized seizures 

Ethosuximide- ethitoin, mephetoin

Trimethadine

Benzodiazepines- diazepam, clonazepam, clobazepam

Steroids- beclomethasone, ACTH, prednisolone

Acetazolamide

Magnesium

5HT

Oxcarbazepine

Mode of action

The principal mechanisms of mode of action of antiepileptic drugs have been found to concern voltage operated non channels  and inhibitory and exicatory synaptic function. Voltage-dependant  sodium channels enter an inactive state with a concomitant prolongation of this inactive statewith aconcomitant prolongation of refractiveness is the mode of action of phentoin , carbamazepine and lamotrigine. It may also contribute to the effects of Phenobarbital , valproate, and tepiramate.

Ethosuximide or dimethadione have effect in absence seizures by reduction of the low threshold calcium current (T-type current) in thalamic neurons.

Effects of synaptic transmission have been sought for many antiepileptics. Enhancement of GABA mediated inhibition by direct acton on the GABA receptor chloride channel complex (benzodiazepines,barbiturates, and topiramate) or actions on the reuptake of metabolism of GABA as with vigabatrin and tiagabine. This mechanism provides protection against generalized and partial seizures.

Carbamazepine acts by inhibition of sodium channels, acts presynaptically, inhibiting neuronal transmission, nor epinephrine uptake and release, hence inhibiting repeated firing of action potentials.   
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