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Antidepressants 

These are drugs which can elevate mood in depressive illness. Practically all antidepressants affect 

monoaminergic transmission in the brain in one way or the other, and many of them have other 

associated properties. 

Classification: 

I. Reversible inhibitors of MAO-A (RIMAs): Moclobemide, Clorgyline  

II. Tricyclic antidepressants (TCAs)  

A. NA + 5-HT reuptake inhibitors Imipramine, Amitriptyline, Trimipramine, 

Doxepin, Dothiepin, Clomipramine  

B. B. Predominantly NA reuptake inhibitors Desipramine, Nortriptyline, 

Amoxapine, Reboxetine 

III. Selective serotonin reuptake inhibitors (SSRIs): Fluoxetine, Fluvoxamine, 

Paroxetine, Sertraline, Citalopram, Escitalopram, Dapoxetine  

IV. Serotonin and noradrenaline reuptake inhibitors (SNRIs): Venlafaxine, Duloxetine 

V. Atypical antidepressants: Trazodone, Mianserin, Mirtazapine, Bupropion, Tianeptine, 

Amineptine, Atomoxetine 

I. MAO INHIBITORS  

MAO is a mitochondrial enzyme involved in the oxidative deamination of biogenic amines (Adr, 

NA, DA, 5-HT). Two isoenzyme forms of MAO have been identified.  

MAO-A: Preferentially deaminates 5-HT and NA, and is inhibited by clorgyline, moclobemide. 

MAO-B: Preferentially deaminates phenylethylamine and is inhibited by selegiline.  

Dopamine is degraded equally by both isoenzymes.  

Their distribution also differs. Peripheral adrenergic nerve endings, intestinal mucosa and human 

placenta contain predominantly MAO-A, while MAO-B predominates in certain areas (mainly 

serotonergic) of brain and in platelets. Liver contains both isoenzymes. Two hydrazine drugs—

isoniazid and iproniazid were used for tuberculosis in 1951; the latter was especially found to cause 

disproportionate elevation of mood. Its capacity to inhibit degradation of biogenic amines was soon 

discovered and was believed to be responsible for the mood elevating action. Its less hepatotoxic 

congeners like phenelzine and isocarboxazid and some nonhydrazine MAO inhibitors (related to 

amphetamine) like tranylcypromine were used as antidepressants in the 1960s. They inhibited MAO 

irreversibly and were nonselective for the two isoforms. Because of high toxicity and interactions 

with foods and other drugs, they have become obsolete.  

The selective MAO-A inhibitors possess antidepressant property. Selegiline selectively inhibits 

MAO-B at lower doses (5–10 mg/day), but these are not effective in depression. It is metabolized to 

amphetamine and at higher doses it becomes nonselective MAO inhibitor—exhibits antidepressant 

and excitant properties. 

 

 



Nonselective MAO Inhibitors:  

The nonselective MAO inhibitors elevate the mood of depressed patients; in some cases it may 

progress to hypomania and mania. Excitement and hypomania may be produced even in 

nondepressed individuals. The active metabolites of nonselective MAO inhibitors inactivate the 

enzyme irreversibly. The drugs themselves stay in the body for relatively short periods, but their 

effects last for 2–3 weeks after discontinuation: they are ‘hit and run’ drugs. Return of MAO 

activity depends on synthesis of fresh enzyme; tissue monoamine levels remain elevated long after 

the drug has been largely eliminated. 

Reversible inhibitors of MAO-A (RIMAs): 

Moclobemide It is a reversible and selective MAO-A inhibitor with short duration of action; full 

MAO activity is restored within 1–2 days of stopping the drug. Because of competitive enzyme 

inhibition, tyramine is able to displace it from the enzyme, so that potentiation of pressor response 

to ingested amines is minor, and dietary restrictions are not required. Clinical trials have shown 

moclobemide to be an efficacious antidepressant, comparable to TCAs, except in severe cases. It 

lacks the anticholinergic, sedative, cognitive, psychomotor and cardiovascular adverse effects of 

typical TCAs and is safer in overdose. This makes it a particularly good option in elderly patients 

and in those with heart disease. Dose: 150 mg BD–TDS (max 600 mg/day) RIMAREX, TRIMA 

150, 300 mg tabs. 

II. TRICYCLIC ANTIDEPRESSANTS (TCAs)  

Imipramine, an analogue of CPZ was found during clinical trials (1958) to selectively benefit 

depressed but not agitated psychotics. In contrast to CPZ, it inhibited NA and 5-HT reuptake into 

neurones. A large number of congeners were soon added and are called tricyclic antidepressants 

(TCAs). These older compounds, in addition to uptake blockade have direct effects on adrenergic, 

cholinergic and histaminergic receptors, and are referred to as ‘first generation antidepressants,’ a 

group which also includes MAOIs. The subsequently produced second generation antidepressants 

have more selective action on amine uptake; are either Selective serotonin reuptake inhibitors 

(SSRIs), or Serotonin and noradrenaline reuptake inhibitors (SNRIs), with no direct action on 

cholinergic/adrenergic/ histaminergic receptors, or have some atypical features. They have a limited 

spectrum of action resulting in fewer side effects. 

Mechanism of action:  

The TCAs and related drugs inhibit NET and SERT which mediate active reuptake of biogenic 

amines NA and 5-HT into their respective neurones and thus potentiate them. They, however, differ 

markedly in their selectivity and potency for different amines (see classification above). Most of the 

compounds do not inhibit DA uptake, except bupropion. Moreover, amphetamine and cocaine 

(which are not antidepressants but CNS stimulants) are strong inhibitors of DA uptake. However, it 

has been proposed that TCAs indirectly facilitate dopaminergic transmission in forebrain that may 

add to the mood elevating action. Reuptake inhibition results in increased concentration of the 

amines in the synaptic cleft in both CNS and periphery. Initially the presynaptic α2 and 5-HT1 

autoreceptors are activated by the increased amount of NA/5-HT in the synaptic cleft resulting in 



decreased firing of locus coeruleus (noradrenergic) and raphe (serotonergic) neurones. After, long-

term administration, antidepressants desensitise the presynaptic α2, 5-HT1A, 5-HT1D autoreceptors 

and induce other adaptive changes in the number and sensitivity of pre and post synaptic NA and/or 

5-HT receptors as well as in amine turnover of brain, the net effect of which is enhanced nor-

adrenergic and serotonergic transmission. Thus, uptake blockade appears to initiate a series of time-

dependent changes that culminate in antidepressant effect. None of the TCAs, except amoxapine, 

block DA receptors or possess antipsychotic activity. 

PHARMACOLOGICAL ACTIONS  

The most prominent action of TCAs is their ability to inhibit norepinephrine transporter (NET) and 

serotonin transporter (SERT) located at neuronal/platelet membrane at low and therapeutically 

attained concentrations. The TCAs inhibit monoamine reuptake and interact with a variety of 

receptors viz. muscarinic, α adrenergic, histamine H1, 5-HT1, 5-HT2 and occasionally dopamine 

D2. However, relative potencies at these sites differ among different compounds. The actions of 

imipramine are described as prototype.  

1. CNS: Effects differ in normal individuals and in the depressed. In normal individuals It induces a 

peculiar clumsy feeling, tiredness, light-headedness, sleepiness, difficulty in concentrating and 

thinking, unsteady gait. These effects tend to provoke anxiety. There is no mood elevation or 

euphoria; effects are rather unpleasant and may become more so on repeated administration. In 

depressed patients Little acute effects are produced, except sedation (in the case of drugs which 

have sedative property). After 2–3 weeks of continuous treatment, the mood is gradually elevated, 

patients become more communicative and start taking interest in self and surroundings. Thus, TCAs 

are not euphorients but only antidepressants. In depressed patients who have preponderance of 

REM sleep, this phase is suppressed and awakenings during night are reduced. The EEG effects of 

low doses are similar to hypnotics but high doses cause desynchronization. Sedative property varies 

among different compounds. The more sedative ones are suitable for depressed patients showing 

anxiety and agitation. The less sedative or stimulant ones are better for withdrawn and retarded 

patients. The TCAs lower seizure threshold and produce convulsions in overdose. Clomipramine 

and bupropion have the highest seizure precipitating potential. Amitriptyline and imipramine 

depress respiration in overdose only. 

2. ANS: Most TCAs are potent anticholinergics—cause dry mouth, blurring of vision, constipation 

and urinary hesitancy as side effect. They potentiate exogenous and endogenous NA by blocking 

uptake, but also have weak α1 adrenergic blocking action. Some, e.g. amitriptyline, doxepin, 

trimipramine have slight H1 antihistaminic action as well.  

3. CVS: Effects on cardiovascular function are prominent, occur at therapeutic concentrations and 

may be dangerous in overdose. Tachycardia: due to anticholinergic and NA potentiating actions. 

Postural hypotension: due to inhibition of cardiovascular reflexes and α1 blockade. ECG changes 

and cardiac arrhythmias: T wave suppression or inversion is the most consistent change. 

Arrhythmias occur in overdose mainly due to interference with intraventricular conduction. The NA 

potentiating + ACh blocking actions along with direct myocardial depression compound the 



proarrhythmic potential. Older patients are more susceptible. The SSRIs, SNRIs and atypical 

antidepressants are safer in this regard. 

PHARMACOKINETICS  

The oral absorption of TCAs is good, though often slow. They are highly bound to plasma and 

tissue proteins, therefore have large volumes of distribution (~20 L/kg). They are extensively 

metabolized in liver; the major route for imipramine and amitriptyline is demethylation whereby 

active metabolites—desipramine and nortriptyline respectively are formed. Both these metabolites 

predominantly block NA reuptake. Few other TCAs also produce active metabolites. Inactivation 

occurs by oxidation and glucuronide conjugation. Various CYP isoenzymes like CYP2D6, 

CYP3A4, CYP1A2 and others metabolise tricyclic and related antidepressants. Metabolites are 

excreted in urine over 1–2 weeks. The plasma t½ of amitriptyline, imipramine and doxepin range 

between 16–24 hours. The t½ is longer for some of their active metabolites. Because of relatively 

long t½s, once daily dosing (at bed time) is practicable in the maintenance phase. An unusual 

therapeutic window phenomenon has been observed, i.e. optimal antidepressant effect is exerted at 

a narrow band of plasma concentrations (between 50–200 ng/ml of imipramine, amitriptyline, 

nortriptyline). Both below and above this range, beneficial effects are suboptimal. Wide variation in 

the plasma concentration attained by different individuals given the same dose has been noted. 

Thus, doses need to be individualized and titrated with the response, but plasma concentrations are 

not a reliable guide for adjusting the dose of TCAs.  

ADVERSE EFFECTS: 

Side effects are common with TCAs because of which SSRIs, SNRIs and atypical antidepressants 

have become the first line drugs.  

1. Anticholinergic: dry mouth, bad taste, constipation, epigastric distress, urinary retention 

(especially in males with enlarged prostate), blurred vision, palpitation.  

2. Sedation, mental confusion and weakness, especially with amitriptyline and more sedative 

congeners.  

3. Increased appetite and weight gain is noted with most TCAs and trazodone, but not with 

SSRIs, SNRIs and bupropion.  

4. Some patients receiving any antidepressant may abruptly ‘switch over’ to a dysphoricagitated 

state or to mania. Most likely, these are cases of bipolar depression, the other pole being 

unmasked by the antidepressant. Patients receiving higher doses, especially of TCAs, are at 

greater risk than those receiving lower doses and SSRIs or bupropion.  

5. Sweating (despite antimuscarinic action) and fine tremors are relatively common. 

6. Seizure threshold is lowered—fits may be precipitated, especially in children. Bupropion, 

clomipramine, amoxapine have greater propensity, while desipramine, SSRIs and SNRIs are 

safer in this regard.  

7. Postural hypotension, especially in older patients. It is less severe with desipraminelike drugs 

and insignificant with SSRIs/ SNRIs.  

8. Sexual distress: especially delay or interference with erection, ejaculation and occasionally 

with orgasm. 



9.Cardiac arrhythmias, especially in patients with ischaemic heart disease. Arrhythmias may be 

responsible for sudden death in these patients. Amitriptyline and dosulpin are particularly 

dangerous in overdose; higher incidence of arrhythmia is reported with them. 

10. Rashes and jaundice due to hypersensitivity are rare. Mianserin is more hepatotoxic. 

III. SELECTIVE SEROTONIN REUPTAKE INHIBITORS (SSRIs)  

The major limitations of TCAs (first generation antidepressants) are:  

• Frequent anticholinergic, cardiovascular and neurological side effects.  

• Relatively low safety margin. They are hazardous in overdose; fatalities are common. 

• Lag time of 2–4 weeks before antidepressant action manifests.  

• Significant number of patients respond incompletely and some do not respond.  

To overcome these shortcomings, a large number of newer (second generation) antidepressants 

have been developed since 1980s. The most significant of these are the SSRIs and SNRIs which 

selectively inhibit membrane associated SERT or both SERT and NET. Though, some patients may 

not respond even to these drugs, the efficacy of second-generation antidepressants is rated higher 

than older TCAs and RIMAs. Some patients not responding to one type of drug may respond to 

another type. More importantly the newer drugs have improved tolerability, both in therapeutic 

dose as well as in overdose. The relative safety and better acceptability of SSRIs has made them 1st 

line drugs in depression and allowed their extensive use in anxiety, phobias, OCD and related 

disorders. The SSRIs produce little or no sedation, do not interfere with cognitive and psychomotor 

function or produce anticholinergic side effects. They are devoid of α adrenergic blocking action—

postural hypotension does not occur, making them suitable for elderly patients. They have 

practically no seizure precipitating propensity and do not inhibit cardiac conduction—overdose 

arrhythmias are not a problem. Prominent side effects are gastrointestinal; all SSRIs frequently 

produce nausea (due to 5-HT3 receptor stimulation), but tolerance develops over time. Loose 

motions are due to 5-HT uptake blockade in the gut and activation of 5-HT receptors on enteric 

plexus neurones. Weight gain is not a problem with SSRIs, but they more commonly interfere with 

ejaculation or orgasm. A new constellation of mild side effects, viz. nervousness, restlessness, 

insomnia, anorexia, dyskinesia and headache are associated with them, but patient acceptability is 

good. Increased incidence of epistaxis and ecchymosis has been reported, probably due to 

impairment of platelet function. Gastric blood loss due to NSAIDs may be increased by SSRIs. The 

SSRIs inhibit drug metabolizing isoenzymes CYP2D6 and CYP3A4: elevate plasma levels of 

TCAs, haloperidol, clozapine, terfenadine, astemizole, warfarin, β blockers, some BZDs and 

carbamazepine. ‘Serotonin syndrome’ manifesting as agitation, restlessness, rigidity, hyperthermia, 

delirium, sweating, twitchings followed by convulsions can be precipitated when any serotonergic 

drug (e.g. MAOIs, tramadol, pethidine) is taken by a patient receiving SSRIs. Some degree of 

tolerance to antidepressant action of SSRIs has been noted in few patients after months of use. 

Discontinuation reaction consisting of paresthesias, bodyache, bowel upset, agitation and sleep 

disturbances occurs in some patients. However, risk of switching over to hypomania during 

treatment is less with SSRIs than with TCAs. Some authorities now consider SSRIs to be more 



effective antidepressants than TCAs. However, some patients not responding to SSRIs may respond 

to TCAs. The converse is also true, and there is no way to predict which patient will respond to 

which drug. Because of freedom from psychomotor and cognitive impairment, SSRIs are preferred 

for prophylaxis of recurrent depression (should be combined with lithium/ valproate).  

Fluoxetine: A bicyclic compound, is the first SSRI to be introduced, and the longest acting. Its 

plasma t½ is 2 days and that of its active demethylated metabolite is 7–10 days. It has been 

approved for use in children 7 years or older for depression and OCD on the basis of similar 

efficacy and side effect profile as in adults, but should be given to children only when 

psychotherapy fails. Agitation and dermatological reactions are more frequent than other SSRIs. 

Because of slower onset of antidepressant effect, it is considered less suitable for patients needing 

rapid effect, but is more appropriate for poorly compliant patients. Its stimulant effect could worsen 

patients showing agitation.  

Fluvoxamine: It is a shorter-acting SSRI with a t½ of 18 hours and no active metabolite, which has 

been specifically recommended for generalized anxiety disorder and OCD, rather than for 

depression. Relatively more nausea, dyspepsia, flatulence, nervousness and discontinuation 

reactions have been reported with fluvoxamine.  

Paroxetine: Another short acting SSRI (t½ 20 hours) which does not produce active metabolite. A 

higher incidence of g.i. side effects, sexual distress, agitation and discontinuation reaction than with 

other SSRIs has been noted.  

Sertraline: This SSRI has gained popularity, because in clinical trials fewer patients stopped 

sertraline due to side effects. Efficacy in juvenile depression has been demonstrated, and it is 

recommended for anxiety and post-traumatic stress disorder (PTSD) as well. Drug interactions due 

to inhibition of CYP isoenzymes are less likely to occur with this SSRI. Its plasma t½ is 26 hours 

and it produces a still longer-lasting active metabolite.  

Citalopram: This SSRI shares with sertraline a lower propensity to cause drug interactions. Its t½ 

is 33 hours and no active metabolite is known. However, few deaths due to overdose of citalopram 

are on record, because of which it is to be avoided in patients likely to attempt suicide. Citalopram 

is the preferred SSRI for mood disorders in premenstrual syndrome.  

Escitalopram: It is the active S(+) enantiomer of citalopram, effective at half the dose, with similar 

properties. Side effects are milder and safety is improved.  

Dapoxetine: A SSRI which has been developed and is being promoted for delaying premature 

ejaculation, a property common to many SSRIs and some TCAs. Dapoxetine acts rapidly and can 

be taken 1 hour before sexual intercourse. Combined with behavioural therapies, it has been found 

to help many sufferers. Side effects are nausea, vomiting, loose motions, headache, dizziness and 

occasionally insomnia. Dose: 60 mg taken 1 hour before intercourse; older patients 30 mg. 

SUSTINEX, DURALAST, KUTUB 30 mg, 60 mg tabs. Other uses of SSRIs The SSRIs are now 

1st choice drugs for OCD, panic disorder, social phobia, eating disorders, premenstrual dysphoric 

disorder and PTSD. They are also being increasingly used for anxiety disorders, body dysmorphic 

disorder, compulsive buying, kleptomania and premature ejaculation. Elevation of mood and 



increased work capacity has been reported in postmyocardial infarction and other chronic somatic 

illness patients. Thus, SSRIs are being used to improve outlook on life and to feel good, even in 

apparently nondepressed patients. Wisdom of such use though is questionable. 

IV. SEROTONIN AND NORADRENALINE REUPTAKE INHIBITORS (SNRIs)  

1. Venlafaxine: A novel antidepressant referred to as SNRI, because it inhibits uptake of both NA 

and 5-HT but, in contrast to older TCAs, does not interact with cholinergic, adrenergic or 

histaminergic receptors or have sedative property. Trials have shown it to be as effective 

antidepressant as TCAs and may work in some resistant cases. A faster onset of action is claimed. 

Mood changes and hot flushes in menopausal syndrome, some anxiety and eating disorders are also 

benefited by venlafaxine. It does not produce the usual side effects of TCAs; tends to raise rather 

than depress BP and is safer in overdose. Prominent side effects are nausea, sweating, anxiety, 

dizziness, impotence and withdrawal reactions on discontinuation.  

2. Duloxetine: A newer SNRI similar to venlafaxine. It is neither sedative, nor anticholinergic, nor 

antihistaminic, nor α blocker. Side effects, including g.i. and sexual problems are milder, but some 

agitation, insomnia and rise in BP can occur. Antidepressant efficacy is comparable to TCAs. 

Duloxetine is also indicated in panic attacks, diabetic neuropathic pain, fibromyalgia and stress 

urinary incontinence in women (because it increases urethral tone). 

V. ATYPICAL ANTIDEPRESSANTS  

1. Trazodone: It is the first atypical antidepressant; less efficiently blocks 5-HT uptake and has 

prominent α adrenergic and weak 5-HT2 antagonistic actions. The latter may contribute to its 

antidepressant effect, which nevertheless is modest. It is sedative but not anticholinergic, causes 

bradycardia rather than tachycardia, does not interfere with intracardiac conduction—less prone to 

cause arrhythmia and better suited for the elderly. Nausea is felt, especially in the beginning. Mild 

anxiolytic effect has been noted and it has benefited cases of OCD. Inappropriate, prolonged and 

painful penile erection (priapism) occurs in few recipients resulting in impotence in a fraction of 

these. The α1 adrenergic blocking property has been held responsible for this effect as well as for 

postural hypotension. In general, trazodone is infrequently used now in depression.  

2. Mianserin It is unique in not inhibiting either NA or 5-HT uptake; but blocks presynaptic α2 

receptors thereby increasing release and turnover of NA in brain which may be responsible for the 

antidepressant effect. Antagonistic action at 5-HT2, 5-HT1c as well as H1 receptors has also been 

shown. It is a sedative—relieves associated anxiety and suppresses panic attacks. While 

anticholinergic and cardiac side effects are less prominent, it has caused seizures in overdose. 

However, overdose fatality is low. Reports of blood dyscrasias and liver dysfunction have restricted 

its use.  

3. Mirtazapine: This antidepressant acts by a novel mechanism, viz. blocks α2 auto- (on NA 

neurones) and hetero- (on 5-HT neurones) receptors enhancing both NA and 5-HT release. The 

augmented NA further increases firing of serotonergic raphe neurones via α1 receptors. Selective 

enhancement of antidepressive 5-HT1 receptor action is achieved by concurrent blockade of 5-HT2 

and 5-HT3 receptors which are held responsible for some of the adverse effects of high serotonergic 



tone. Accordingly, it has been labelled as “noradrenergic and specific serotonergic antidepressant” 

(NaSSA). It is a H1 blocker and quite sedative, but not anticholinergic or antidopaminergic. 

Efficacy in mild as well as severe depression is reported to be comparable to TCAs, and given once 

daily at bed time, it is particularly suitable for those with insomnia. Increased appetite and weight 

gain is frequent. Sexual dysfunction is not a problem with mirtazapine.  

4. Bupropion: This inhibitor of DA and NA uptake has excitant rather than sedative property. It is 

metabolized into an amphetamine like compound which can cause presynaptic release of DA and 

NA. A sustained-release formulation is marketed as an aid to smoking cessation. In clinical trials it 

has been found to yield higher smoking abstinence and quitting rates than placebo and equivalent to 

nicotine replacement. Bupropion may be acting by augmenting the dopaminergic reward function. 

Better results are obtained when it is combined with nicotine patch. The nicotine withdrawal 

symptoms were less severe in bupropion recipients. However, longterm efficacy is not known, and 

it can cause insomnia, agitation, dry mouth and nausea, but not sexual side effects. Seizures occur 

in over dose and in predisposed patients due to lowering of seizure threshold. The dose of 150 mg 

BD should not be exceeded. It is contraindicated in eating disorders and in bipolar illness. 

Bupropion is infrequently used to treat depression; may be added to a SSRI.  

5. Tianeptine: This antidepressant is reported to increase rather than inhibit 5-HT uptake, and is 

neither sedative nor stimulant. It has shown efficacy in anxiodepressive states, particularly with 

psychosomatic symptoms, as well as in endogenous depression. Side effects are dry mouth, 

epigastric pain, flatulence, drowsiness/ insomnia, tremor and bodyache. Dose: 12.5 mg BD–TDS; 

STABLON 12.5 mg tab.  

6. Amineptine: Like tianeptine it enhances 5-HT uptake, and has antidepressant property. It 

produces anticholinergic side effects including tachycardia, confusion and delirium. Postural 

hypotension, conduction disturbances and arrhythmias can occur, especially in patients with heart 

disease. Dose: 100 mg BD at breakfast and lunch. SURVECTOR 100 mg tab.  

7. Atomoxetine: It is unrelated to tricyclic antidepressants, but is a selective NA reuptake inhibitor. 

It is approved only for treatment of attention deficit hyperactivity disorder (ADHD). 

USES  

1. Endogenous (major) depression 

2. Obsessive-compulsive and phobic states 

3. Anxiety disorders 

4. Neuropathic pain 

5. Attention deficit-hyperactivity disorder (ADHD) in children 

6. Premature ejaculation 

7. Enuresis 

8. Migraine 

9. Pruritus 

 


