BOX 6.1

MAO AND COMT INHIBITORS IN THE TREATMENT OF

NEUROPSYCHIATRIC DISORDERS

One hypothesis of the pathophysiology of depression posits a decrease in noradrenergic levels in the brain. MAOA inhibitors, such as tranylcypromine, effectively increase NE levels (as well as DA and 5-HT concentrations) and were once a mainstay in the treatment of depression. However, the use of MAO inhibitors in depression is less common today, with the major pharmacological treatments being drugs that increase extracellular NE levels by blocking the NE transporter (tricyclic antidepressants) and other drugs that increase 5-HT or DA levels by blocking SERT or DAT (such as Prozac and Welbutrin). The treatment of depression with MAOA inhibitors, although still useful for certain patients who do not respond to other antidepressants, is marred by a large number of side effects. Among the most serious is hypertensive crisis. Patients treated with MAOA inhibitors cannot metabolize tyramine efficiently, which is present in large amounts in foods such as aged cheeses and red wines. Because tyramine releases catecholamines peripherally, small amounts of tyramine increase blood pressure significantly and increase the risk for a stroke. 

Deprenyl, a specific inhibitor of MAOB, has been used as an initial treatment for Parkinson’s disease (PD; see Chapter 31). The use of deprenyl in the treatment of PD and the rationale for its use were based on data from studies of a neurotoxin, 1-methyl-4-pheny 1-1,2,3,6- tetrahydropyridine (MPTP). MPTP causes degeneration of midbrain DA neurons and a parkinsonian syndrome. MPTP-induced parkinsonism was first noted in a group of opiate addicts: in an attempt to synthesize a designer drug, the structurally related MPTP was inadvertently produced. Addicts who injected this drug developed a severe parkinsonian syndrome. Subsequent animal studies showed that MPTP itself is not toxic, but that its active metabolite, MPP+, is highly toxic. The formation of MPP+ from MPTP is catalyzed by MAOB, and thus treatment with MAO inhibitors such as deprenyl can prevent MPTP toxicity. The realization that MPTP administration reproduces the motor deficits on PD reawakened interest in environmental toxins as a cause of PD. The MPTP saga also led to the idea that deprenyl treatment might slow the progression of PD by preventing metabolism of some environmental compound to an active toxin. Although clinical studies initially were interpreted to suggest that deprenyl treatment slowed progression of Parkinson’s disease, later studies showed that deprenyl increases DA levels slightly and thus gives some symptomatic relief. 

Catechol O-methyl transferase, which together with MAO degrades catecholamines, also plays a role in the treatment of PD. Two COMT inhibitors are used to prevent the enzymatic inactivation of DOPA. By inhibiting COMT, these drugs prolong the therapeutic action of DOPA and may smooth out fluctuations in the therapeutic response to DOPA. 

Changes in catecholamine function also have been the object of intense scrutiny in schizophrenia, with recent attention focusing on possible changes in dopamine. One allelic variant of the COMT gene results in a much reduced activity of the enzyme. Data have examined COMT alleles for full vs. low COMT activity in normal subjects and schizophrenics. Individuals bearing the allele that confers lower COMT activity display improved performance on cognitive tasks that involve DA actions in the prefrontal cortex; the performance of schizophrenic persons on these tasks is impaired. It therefore has been proposed that high COMT activity may confer an increased risk to schizophrenia.
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