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Antidepressants 

 

2- Monoamine Oxidase Inhibitors 

 Monoamine oxidase (MAO) is a mitochondrial enzyme found in nerve and other 

tissues, such as the gut and liver.  

 In the neuron, MAO functions as a safety valve to oxidatively deaminate and 

inactivate any excess neurotransmitter molecules (norepinephrine, dopamine, and 

serotonin) that may leak out of synaptic vesicles when the neuron is at rest.  

 The MAO inhibitors may irreversibly or reversibly inactivate the enzyme, 

permitting neurotransmitter molecules to escape degradation and, therefore, to both 

accumulate within the presynaptic neuron and leak into the synaptic space.  

 This is believed to cause activation of norepinephrine and serotonin receptors, and 

it may be responsible for the indirect antidepressant action of these drugs.  

 Three MAO inhibitors are currently available for treatment of depression: 

phenelzine, tranylcypromine and the agent that was prior-approved for 

Parkinson's disease, but is now also approved for depression, selegiline, which is 

the first antidepressant available in a transdermal delivery system.  

 Use of MAO inhibitors is now limited due to the complicated dietary restrictions 

required of patients taking MAO inhibitors. 

 

A. Mechanism of action 

 Most MAO inhibitors, such as phenelzine, form stable complexes with the enzyme, 

causing irreversible inactivation.  

 This results in increased stores of norepinephrine, serotonin, and dopamine within the 

neuron and subsequent diffusion of excess neurotransmitter into the synaptic space  

 These drugs inhibit not only MAO in the brain but also MAO in the liver and gut that 

catalyze oxidative deamination of drugs and potentially toxic substances, such as 

tyramine, which is found in certain foods. (The MAO inhibitors therefore show a high 

incidence of drug-drug and drug-food interactions. Selegiline administered as the 

transdermal patch may produce less inhibition of hepatic MAO at low doses, because it 

avoids first-pass metabolism). 

B. Actions: 

 Although MAO is fully inhibited after several days of treatment, the antidepressant action of 

the MAO inhibitors, like that of the SSRIs and TCAs, is delayed several weeks.  

 Selegiline and tranylcypromine have an amphetamine-like stimulant effect that may produce 

agitation or insomnia. 

 

C. Therapeutic uses: 

 The MAO inhibitors are indicated for depressed patients who are unresponsive or allergic 

to TCAs or who experience strong anxiety.  

 Patients with low psychomotor activity may benefit from the stimulant properties of the 

MAO inhibitors.  

 These drugs are also useful in the treatment of phobic states.  

 A special subcategory of depression, called atypical depression, may respond to MAO 

inhibitors. (Atypical depression is characterized by labile mood, rejection sensitivity, and 

appetite disorders).  

Despite their efficacy in treating depression, because of their risk for drug-drug and drug-

food interactions, the MAO inhibitors are considered to be last-line agents in many treatment 

venues. 
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D. Pharmacokinetics 

 These drugs are well absorbed after oral administration, but antidepressant effects require 

at least 2 to 4 weeks of treatment.  

 Enzyme regeneration, when irreversibly inactivated, varies, but it usually occurs several 

weeks after termination of the drug.  

 Thus, when switching antidepressant agents, a minimum of 2 weeks of delay must be 

allowed after termination of MAO inhibitor therapy and the initiation of another 

antidepressant from any other class.  

 MAO inhibitors are metabolized and excreted rapidly in the urine. 

 

E. Adverse effects 

 Possible side effects of treatment with MAO inhibitors include drowsiness, orthostatic 

hypotension, blurred vision, dry mouth, dysuria, and constipation.  

 Severe and often unpredictable side effects due to drug-food and drug-drug interactions 

limit the widespread use of MAO inhibitors. For example, tyramine (which is contained 

in certain foods, such as aged cheeses and meats, chicken liver), is normally inactivated 

by MAO in the gut. Individuals receiving an MAO inhibitor are unable to degrade 

tyramine obtained from the diet. Tyramine causes the release of large amounts of stored 

catecholamines from nerve terminals, resulting in occipital headache, stiff neck, 

tachycardia, nausea, hypertension, cardiac arrhythmias, seizures, and possibly, stroke. 

Patients must therefore be educated to avoid tyramine-containing foods. Phentolamine or 

prazosin are helpful in the management of tyramine-induced hypertension.  

 Treatment with MAO inhibitors may be dangerous in severely depressed patients with 

suicidal tendencies.  

 The MAO inhibitors and SSRIs should not be co administered due to the risk of the life-

threatening serotonin syndrome. Both types of drugs require washout periods of at least 2 

weeks before the other type is administered, with the exception of fluoxetine, which 

should be discontinued at least 6 weeks before a MAO inhibitor is initiated. Combination 

of MAO inhibitors and bupropion can produce seizures. 

 

 

 

 

 


