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Mechanism of action of MAO inhibitors
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Reversible binding



Major interactions with other drugs 





Side effects of 
antidepressants





SEROTONIN SYNDROME 

•At least three of the following symptoms must be present following dose increase of a 
compound acting by elevating serotonergic function or following its association with 
other drugs:

Agitation
Behavioural abnormatilites (confusion, hypomania)
Hypertension, tachycardia
Myoclonus
Hyperreflexia
Excessive sweating
Shivering
Tremors
Diarrhea
Lack of coordination
Fever

MAO-Is and SSRI



Interaction between MAO-Is, tricyclic and other drugs

antiparkinson
antipsychotic

MAO inhibitors
(tranylcypromine,

moclobemide, phenelzine, 
isocarboxazide)

tyramine (food) 
Sympathomimetic agents
bupropion, SSRI

Tricyclic
Anticholinergic actions



Citocrome P450 (CYP)

CYP1A2 β antagonist, caffeine, specific antipsychotic,

tricyclic antidepressant
fluvoxamine

fluoxetine
fluvoxamine

CYP2C9 carbamazepine

fluvoxamine

paroxetine
fluoxetine
sertraline

fluvoxamine
nefazodone

CYP2C19

CYP2D6

CYP3A3/4

barbiturate, imipramine, propranolol, 
phenitoine

β antagonist, specific antipsychotic,
tricyclic antidepressant

benzodiazepine, carbamazepine, 
antidepressant, antibiotic



Increase or reduction of antidepressant effects:

 Plasma proteins

- The binding between TCA and plasma proteins is decreased due to 

competition with: fenitoina, fenilbutazone, aspirina, aminopirina, scopolamina,

fenotiazine

 Microsomal Enzymes CYP

- Barbiturates, antiepileptics (carbamazepina), smoking, induce CYP enzymes

- SSRI competes with the metabolism of TCA and inhibits CYP (higher plasma 

concentration of TCA)

- Slow and ultra-rapid metabolizer (prodrugs)



Interaction between antidepressants and alcohol

Antidepressants enhance 
sedative action of alcohol

Increased duration of action of
antidepressants

Increased elimination of 

antidepressants

Chronic AlcoholAcute Alcohol



Hypericum perforatum, St John’s wort
Hyperforin

Mechanisms of action

Inhibition of MAO, inhibition reuptake 5HT, NA, DA, GABA, Glu

Collateral mechanisms

Substrate glycoprotein P and induces activity (intestine, kidney, liver, testicles,

brain, blood)

Induction of CYP3A4 e CPY1A2

Interactions

ciclosporina digossina teofillina indinavir

warfarina amitriptilina contraccettivi paroxetina



Glycoprotein P (PGP) 

• Limitation of drug absorption: transfer of the 
drug from the enterocytes to the intestinal lumen and elimination 
of the drug with the faeces

• Active drug elimination: a) drug transfer from proximal tubule cells 
to the tubular lumen and drug elimination in urine; b) drug transfer 
from hepatocytes to bile

• Limitation of drug distribution to tissues: a) drug transfer from the 
endothelial tissue of the testis and brain to the blood capillaries; b) 
drug transfer from fetal tissue or capillaries to the syncytium 
trophloblast on the maternal side of the placenta and from there to 
the maternal blood; c) drug transfer from lymphocytes (eg CD4 +) 
to the blood



Bipolar disorder

-Maniac episodes followed by depression (1% of population) 
- Significant genetic component (10-15%)
- Young, adult and older people can be affected 







Lithium mechanisms of actions 
(Chronic treatment)

Therapeutic doses:
0,5-1 mmol/L

1,5 mmol/L (toxic)

Inhibition cAMP
PKC

Simil – Na+
No pump Na+/K+

Inhibition hydrolysis 

of IP

Inhibition kinases

Glycogen synthase



Mechanism of action of Li+

- pro-apoptotic factors (p-53, Bax)

+ anti-apoptotic factors (Bcl-2)

Glycogen Synthase 

Kinase  (GSK3) 

PKC activity, phospholipase A2



Pharmacokinetic parameters

• Dose: 900-1500 mg of Lithium carbonate

• Half Life:  20-24 hrs

• Peak: 1-2 hrs

• Toxic plasma concentrations: 1,5 -3 mEq/l

• Stable concentrations: 5-6 days



Lithium side effects

• Nausea

• vomiting

• diarrhea

• tremor

• Weight gain

• Confusion

• Thyroid, kidney 
effects

Propanolol

Hypothyroidism 

(TSH, FT4)



Bipolar Li -

Bipolar Li + (gray matter)

Major
depression

hippocampus

amygdala

H             B           B+L     

ON                OFF



Carbamazepina,  Valproic acid



Voltage-dependent Na+ channels

Valproic acid

- Inositol depletion

- Increased production of Bcl-2

- Inhibition of PKC

- Activation of ERK MAP kinase

- Inhibition histone deacetylase (activation of 

transcriptions


