Monoamine Oxidase Inhibitors — Indirect Acting Sympathomimetics

Monoamine Oxidase (MAO) is a widely distributed enzyme that that oxidizes naturally occurring monoamines such as norepinephrine, serotonin,
epinephrine, and dopamine to name a few. Monoamines are responsible for homeostasis for a wide variety of physiological functions, including blood
pressure, heart rate, respiratory rate and tone, and various metabolicprocesses. Inhibition of the enzyme that oxidizes monoamines canresultin lack of
homeostasis due to excessive build up of monoamines in nerve endings, leading to severe hypertension, shock, cardiac failure, arrhythmias, anaphylaxis,
andrespiratory difficulties.

At least two isoenzymes of MAO enzymes exist, MAO-A and MAO-B. Compounds thatinhibit the MAO enzyme are classified into three groups: 1)
nonselective; 2) selective for MAO-A; and 3)selective for MOA-B. MAO-A is responsible for the de-amination of epinephrine, norepinephrine, and
serotonin. MAO-B is responsible for metabolizing phenylethylamine. Dopamine and tyramine are metabolized by both isoenzymes. Products thatinhibit
only MOA-B are less likely to have a clinically significant interaction with stimulantsand other catecholamine-like agents.

Because some MOA inhibitors bind irreversibly to the MAO enzyme, they are considered suicide inhibitors. The effect of irreversible bindingis that the
effects canlast up to two weeks for normal metabolism to be restored.

Indirect acting sympathomimetics exert their action by displacement of norepinephrine and other from storage sites in synaptic vesicles or displacement
from extravesicular bindingsites. Similarly, indirectacting sympathomimetics stimulate increase in endogenous serotonin leading to serotonin syndrome, a
clinical condition involving altered mental status, neuromuscularabnormalities, and autonomic instability.
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= No special precautions. = Assess risk and take precautions as necessary.[ | € = Take measures to reduce risk.



Footnotes:

1. O'Donnell JM, Shelton RC. Chapter 15. Drug Therapy of Depression
and Anxiety Disorders. In: Brunton LL, Chabner BA, Knollmann
BC. eds. Goodman & Gilman's The Pharmacological Basis of
Therapeutics, 12e. New York, NY: McGraw-Hill;
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2. Selegiline reversibly inhibits primarily MAO-B at therapeutic doses, but
at higher doses can inhibit MAO-A. Administration of concurrent
CYP1A2 inhibitor may results in increase serum levels. Rasagiline AUC
increased by 83% when ciprofloxacin was initiated in healthy
volunteers (See Azilect product label).

3. Imipramine inhibits serotonin reuptake. See product labeling.

Tofranil-PM(TM) oral capsules, imipramine pamoate oral capsules.
Mallinckrodt Inc.
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