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Antidepressant Medications

Monoamine Theory of Depression 

· Theory – deficiency of amine compounds in neural CNS transmission ( depression; (excess ( mania)

· Key Compounds – NE & Serotonin = “aminergics”; depleted by reserpine (depression)

· NE “Aminergic” – important steps in synthesis, metabolism, transport:

· Synthesis – Tyr ( DOPA ( Dopamine ( NE; released @ synapse, taken up by adrenergics

· Removal – re-uptake by catecholamine-O-methyltransferase, or breakdown by MAO
· QUIZ: Monoamine Oxidase (MAO) breaks down NE at presynaptic terminals

· Therapeutic Principle – block re-uptake (NE re-uptake inhibtor), block breakdown (MAOI)
· Serotonin “Aminergic” - important steps in synthesis, metabolism, transport:

· Synthesis – Trp ( (decarboxylase) ( serotonin = 5-hydroxytryptophan (5-HT)

· Removal – re-uptake by transporter, or breakdown by MAO

· Therapeutic Principle – block re-uptake (SSRI), block breakdown (MAOI)

· Serotonin Pharmacology – very rich, can do many things & thus SSRI has variety of effects

· Aminergic Similarities – both have very similar pathways in brain ( Locus c. & Raphe n. interact a lot!
· NE – taken up by Locus ceruleus region of brain ( cross-talk with serotonin system…

· Serotonin – taken up by Raphe Nuclei region of brain
Drugs Treating Depression 

· SSRIs – include sertraline, fluoxetine (Prozac) 
( good 1st line drug
· Heterocyclic drugs – include bupropion

( good 1st line drug
· MAOIs 
- stop aminergic metabolism

( 2nd line drug
· Tricyclic Antidepressant Drugs - amitryptiline
( 2nd line drug
· Electroconvulsive Shock Therapy
Depression Rx Treatment 
· Delayed onset – most SSRIs & antidepressant drugs take a couple weeks to start working

· Side Effect – as more aminergics in synapse not taken back up, receptors become less sensitive
Tricyclic Antidepressant Drugs 

· Structure – has 3-ring structure with amine side chains (3o block serotonin, 2o block NE)

· Mechanism – block both serotonin & NE uptake

· Common Drugs – include amitryptiline (main effect on SERT); desipramine (main effect on NET)
· 2nd Line Drug – no longer used as 1st line treatment for depression, due to…

· Antimuscarinic effects – xerostomia (drymouth), dizziness, mental clouding, constipation

· Cardiovascular – orthostatic hypotension, arrhythmias

· Antihistamine effects – sedative ( can overdose (no good for depression!)

· Weight gain, extreme CNS depression (suicide) if overdose
MAOIs 

· Mechanism – bind irreversibly to MAO, prevent aminergic metabolism
· 2nd Line Drug – no longer used as 1st line treatment for depression, due to…
· CNS Effects – hallucinations, agitation, convulsions ( potentiates CNS depressants (alcohol…)
· Cardiovascular – orthostatic hypotension, arrhythmias

· Antihistamine effects – sedative…
· Tyramine – party foods rich in tyramine + MAOI can cause hypertensive crisis; also watch out for indirectly-acting sympathomimetics

· Potentiation – of other CNS depressants (TCAs, SSRIs) causes serotonin syndrome ( agitation/hyperthermia ( convulsions ( death

· Withdrawal – problem with any antidepressant, but esp. MAOIs ( malaise, insomnia, nausea, imbalance
SSRIs 

· Mechanism – exactly what it sounds like

· Common drugs: include fluoxetine (Prozac), sertraline
· Priority – used as a 1st line drug, with few side effects…
· GI Distrubances – GI tract has many serotonin stores ( blocked re-uptake

· Ejaculatory Failure – failure to achieve orgasm on drug

· CYP450 Inhibition – can partially inhibit metabolism

Atypical Antidepressants 
· Mechanism – unknown, that’s what makes them atypical

· Trazodone – antidepressant with SE of sedation (H1 blocker)( often used for sleep aid

· Buproprion – antidepressant, also helps with smoking cessation (blocks nicotine receptors); mild dopamine blocker, counteracts SSRI sexual SEs

· Mitrazaine – activates certain alpha1 adrenergic, serotonin and H1 receptors
SNRIs 

· Selective Serotonin & NE Reuptake Inhibtors – block serotonin and NE reuptake

· Venlaxafine – prototype SNRI

· Duloxitene – seems to be less harsh than SSRI, fewer SEs

· Selective NE Reuptake Inhibitors – blocks only NE reuptake; atomoxitene (Strattera) for ADHD, can’t abuse but suicide risk; reboxetine only in Europe but very effective
ADME
· Well absorbed, widely distributed, metabolized by P450 and glucuronidation; several days to eliminate
· CYP450 – extensive metabolism of most antidepressants, antidepressants can inhibit CYPs (SSRIs)

· Tolerance and dependenc – some tolerance develops to sedative and autonomic effects of TCA

· Sedative Potentiation – most antidepressants will potentiate effects of alcohol/other sedatives

· Withdrawal – occurs upon abrupt d/c; sx include flu-like, malaise, insomnia, nausea, imbalance, sensory disturbances, hyperarousal

· Safety – generally safe but gets in breast milk, not known w/ kids, effectives in teens, risk of SE in older pts high due to decreased metabolism

Serotonin & Melatonin 

· Melatonin – synthesized in circadian rhythm to induce sleep; involves serotonin in synthesis process

· Melatonin Receptor Agonists – take for jet lag, get on new circadian rhythm

· Antidepressant Usage – b/c melatonin agonists sometimes effect serotonin receptors, use as antidepressant
QUIZ: Drug Review

· Amitriptyline – tricyclic antidepressant

· Venlaxafine – SNRI

· Sertraline – SSRI

· Bupropion – atypical antidepressant, smoking cessation

· Trazodone – atypical antidepressant, sedation ( treat insomnia

· Fluoxetine – SSRI (Prozac)
