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Deprenyl in Parkinson's Disease: 
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Indications and Adverse Effects 
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ABSTRACT: Deprenyl is a synthetic, selective inhibitor of the monoamine oxidase-B enzyme system. The mecha
nism of its beneficial effect in early and advanced Parkinson's disease is not settled. Increased striatal dopamine accu
mulation, sensitization of surviving dopamine neurons with increased dopamine production and reduced nigro-striatal 
toxicity may all contribute. The standard daily dose of deprenyl is 10 mg. Selectivity may be lost at higher doses. 
Deprenyl is especially indicated in untreated patients, improving up to 50 percent of patients with mild motor fluctua
tions. Major symptomatic benefit also occurs in occasional levodopa treated patients. Adverse effects are common, 
however. Increase dyskinesias, confusion and hallucinations, nausea and postural hypotension may necessitate drug 
withdrawal or the use of low dose regimens. Caution should be exercised with older patients, those with ulcer disease, 
which may be worsened by deprenyl, and individuals with active ischemic heart disease where the safety of this drug is 
not yet clear. 

RESUME: Le deprenyl dans la maladie de Parkinson: mecanismes, effet neoprotecteur, indications et effets 
secondaires. Le deprenyl est un inhibiteur synthetique selectif du systeme enzymatique de la monoamine oxydase-B. 
Le mecanisme par lequel il exerce un effet favorable sur la maladie de Parkinson, taut au debut qu'en phase avancee de 
la maladie, n'est pas etabli. Une augmentation de 1'accumulation de la dopamine striatale, la sensibilisation des neu
rones dopaminergiques residuels entrainant une production accrue de dopamine et une diminution de la toxicite 
nigrostriee sont tous des elements qui peuvent y contribuer. La dose quotidienne standard de deprenyl est de 10 mg. La 
selectivity peut etre perdue a plus haute dose. Le deprenyl est particulierement indique chez les patients non traites, 
avec un benefice chez pas moins de 50% des patients qui ont des fluctuations motrices discretes. Certains patients 
traites par la levodopa peuvent egalement en retirer un benefice symptomatique important. Cependant, les effets sec
ondaires sont frequents. Une augmentation des dyskinesies, de la confusion et des hallucinations, des nausees et de 
l'hypotension orthostatique peuvent necessiter 1'arret de la medication ou une reduction de la posologie. On doit etre 
prudent chez les patients ages, chez ceux qui ont une maladie ulcereuse, qui peut etre exacerbee par le deprenyl, et 
chez les individus porteurs d'une maladie coronarienne active, la securite de cette medication n'etant pas etablie chez 
ce groupe de patients. 
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Deprenyl is a synthetic, selective inhibitor of the monoamine 
oxidase B (MAO-B) enzyme system that is now widely used in 
the treatment of Parkinson's disease. The mechanism of its ben
eficial effect in early and advanced disease is not settled. 
Enhanced dopamine and possible amphetamine effects are sug
gested but the degree of sensitivity of the abnormal parkinsoni
an brain to these effects is not well understood. Deprenyl clearly 
does not halt the progression of Parkinsonism, but there is 
strong optimism that it may retard the progression.1-2-3 It has 
been proposed to achieve this effect by retarding the degenera
tion of dopamine neurons. There is evidence to suggest that it 
may also act by producing sensitization in surviving dopamine 
neurons. 

A sophisticated, 800 patient, double-blind cross over study 
with deprenyl and tocopherol in untreated Parkinson's disease 
patients has given support to the view that deprenyl retards the 
progression of the disease.2 The planned longterm followup of 
this 800 patient cohort will yield more definite information on 
the protective effect of deprenyl in levodopa-untreated patients 
and will also show whether the drug decreases the incidence or 
severity of levodopa-related adverse effects. Deprenyl is indicat
ed for its neuroprotective effect especially in untreated patients. 
At least fifty percent of patients with mild motor fluctuations 
will have benefit.4 Adverse effects with deprenyl are common, 
especially in levodopa-treated patients. Increased dyskinesias, 
confusion and hallucinations, nausea and postural hypotension, 
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all may necessitate drug withdrawal. The drug should be used 
cautiously and in lower doses in older patients. 

Mechanism of Action of Deprenyl 

The beneficial effects of deprenyl have generally been 
ascribed to two actions of this drug. On the one hand, it is 
assumed that MAO-B inhibition produces an increase in 
dopamine at nigro-striatal dopamine neuron terminals in the 
striatum (thus accounting for symptomatic relief). On the other, 
it has been proposed that deprenyl may interfere with the under
lying pathogenetic mechanisms of Parkinson's disease and 
thereby slow down the progression of the disease.5 Support for 
the latter view comes from evidence that MAO-B is responsible 
for MPTP (l-methyl-4-phenyl-l,2,3,6-tetrahydropyridine) toxic
ity (by oxidizing it to MPDP, 1-methyl-phenyl-dihydropyridini-
um, which spontaneously oxidizes to MPP+, 1-methyl-phenyl-
pyridinium) or the generation of free radicals and hydrogen 
peroxide that result from the oxidation of dopamine6-7 and is 
encouraged by the finding that deprenyl significantly delays the 
onset of disability and need for L-DOPA therapy.2 While such 
findings are exciting and must be pursued, it should also be 
noted that in the Datatop study, no beneficial effect from 
tocopherol, a biologically active component of vitamin E which 
acts as an antioxidant, has yet been found.2 Furthermore, while 
there is no doubt as to the ability of MPTP to kill dopamine neu
rons, no commonly occurring environmental toxin that is struc
turally similar to MPTP and that is equally lethal as yet been 
found. 

As indicated above, the view that deprenyl simply provides 
symptomatic therapy comes from the logical expectation that 
more dopamine will be available if catabolism is inhibited. It is 
not clear, however, how this translates into higher levels of 
extracellular dopamine. The fact that the main metabolites of 
deprenyl are amphetamine and methamphetamine (although, the 
less active isomers)8 and that deprenyl has been reported to 
increase concentrations of phenylethylamine, an endogenous 
trace amine with dopamine releasing effects,9 could provide 
some possible mechanisms whereby increased levels of intracel
lular dopamine could be released into the synaptic cleft. Other 
findings, however, do not support this possibility. Thus, 
deprenyl has been found to have no effect in narcolepsy and to 
be without stimulant effects in normal human controls10 or to 
elicit increased locomotion in rats." 

Knoll and his colleagues have conducted numerous experi
ments to investigate the mechanism of action of deprenyl on 
dopamine neurons. They reported that while an acute injection 
of the drug had no effect on dopamine turnover'2 and release1314 

in striatal regions, repeating these injections daily for 7, 14 or 21 
days produced increases in these measures of dopamine trans
mission. This is consistent with clinical reports on the use of 
deprenyl and other MAO-B inhibitors in the treatment of 
depression.15 These findings were interpreted as support for the 
idea that deprenyl facilitates the activity of nigro-striatal 
dopamine neurons and that this facilitation was linked to an 
increase in the firing rate of these neurons. While it is clear that 
increased cell firing would provide the stimulus for exocytosis 
of the dopamine accumulated by intracellular MAO-B inhibition 
in the neuron terminal,1617 it is less clear why the conditions for 
increased dopamine transmission would not be manifest acutely 
but only after repeated exposure to deprenyl. Furthermore, dif

ferent histochemical studies have indicated that MAO-B is con
centrated in serotonergic neurons and in glia while cate-
cholaminergic neurons stain positively for MAO-A.18*19 It is 
true that inhibition of extracellular MAO-B could favor the 
accumulation of released dopamine20 but this, by itself, would 
not explain increasing dopamine transmission with repeated 
exposure to deprenyl. It has been known for some time that 
manipulations such as repeated amphetamine, which repeatedly 
produce increased levels of extracellular dopamine, sensitize 
dopamine neurons so that subsequent manipulations produce 
even greater increases in extracellular dopamine.21 It is intrigu
ing to speculate that, sensitization of surviving dopamine neu
rons may provide another possible mechanism in addition to 
speculated neuroprotection, whereby repeated exposure to 
deprenyl retards the need for dopamine replacement therapy. 

Neuroprotective Effects of Deprenyl 

The introduction of levodopa in the late 1960's completely 
changed the therapeutic approach to Parkinson's disease.22 The 
addition of dopamine agonist therapy 10 years later provided 
further benefit but, also, by this time the complications and 
limitations of replacement therapy were all too obvious. We are 
now a few years into a new treatment era with the consideration 
that progressive nigral degeneration may be related to control
lable oxidative-mediated mechanisms.2-1 

The basic premise of the Datatop study was that exogenous 
or endogenous nigral neuronal toxicity may be reduced with 
antioxidative therapy. This 800 patient double-blind, placebo 
controlled study has shown that deprenyl (10 mg per day) delays 
the need for Sinemet treatment by 57 percent.2 A similar study 
of 54 patients produced results that support the Datatop study 
conclusions.24 

It has been suggested that the delay in requirement for levo
dopa treatment seen in the Datatop study may have been related 
to a symptomatic effect of deprenyl therapy.25 However, there is 
no well documented study of significant size that shows a clini
cally significant symptomatic effect of deprenyl in levodopa 
untreated patients.26 After a double-blind placebo controlled 
cross-over study, Teravainen concluded that deprenyl without 
concomitant levodopa does not significantly increase brain 
dopamine concentration and the ten percent symptomatic 
improvement on deprenyl was clinically insignificant.27 In this 
context, it is interesting to note that a clinical trial with a new 
dopamine agonist showed up to 20 percent improvement in 
placebo treated patients.28 Laboratory studies have shown that 
deprenyl does not elicit an acute increase in dopaminergic activ
ity.29 Clinical experience with deprenyl has also shown that 
there is much less symptom worsening on drug withdrawal 
when compared with other second line antiparkinsonian agents 
including anticholinergics, amantadine or low dose bromocrip
tine. 

Fifteen months after enrollment was closed, the Datatop 
study was altered because of the significant finding that 
deprenyl delayed the need for levodopa therapy. After suitable 
observation for washout effect, all patients continuing in the 
study were placed on active deprenyl in addition to previous 
placebo or tocopherol therapy.3 

Patients in the Datatop study will be followed up to five 
years. The design details of the study have been previously pub
lished.30 The longterm followup of these patients will allow the 
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possibility for a multitude of new observations to be made both 
on the natural development of Parkinson's disease and on the 
longterm effects of deprenyl therapy both with and without lev-
odopa. In this cohort of patients, the following will be possible. 

- Deprenyl treated "survivors" who have not yet required 
levodopa will be observed. 

- Any possible protective effects of tocopherol or the combi
nation of deprenyl and tocopherol in levodopa untreated 
patients will be seen. 

- The question of whether deprenyl, or deprenyl and toco
pherol, can influence the course of levodopa treated 
Parkinson's disease will be answered. 

-Will the use of these agents decrease the incidence and 
severity of motor fluctuations, dyskinesias or mental 
adverse effects? 

- Can the incidence and severity of dementing symptoms or 
other cognitive changes be reduced? 

-Will the early combination of deprenyl, Sinemet and a 
dopamine agonist lead to reduced levodopa treatment com
plications? 

- The initial and followup spinal fluid studies with prolonged 
washout time may possibly show a reduced decline in 
monoamine metabolites. 

The multiple followup phases in the Datatop study will also 
allow for further detailed observation of possible symptomatic 
effects of deprenyl. Data from three wash-in and two wash-out 
periods will be available. Another study is also underway in the 
United Kingdom to assess the longterm effect of deprenyl on the 
course of Parkinson's disease.31 This study has three arms: 
patients will be treated with levodopa alone, levodopa plus 
deprenyl and levodopa plus low dose bromocriptine. 

Indications for and Use of Deprenyl in the Treatment of 
Parkinson's Disease 

Despite the ongoing discussion of protective versus symp
tomatic effect, few neurologists would argue with the recom
mendation to use deprenyl in all newly-diagnosed, mildly dis
abled patients, even before the use of levodopa. This is the first 
suggestion in a neurodegenerative disease, that an agent may 
alter disease progression. In this age of better-informed and par
ticipating patients, the use of deprenyl seems mandatory in all 
newly-diagnosed patients. In this situation, standard practice is 
to give 5 mg morning and noon. 

Indication for, and dosage of deprenyl in levodopa-treated 
patients is less clear. The response seems to be independent of 
the duration of previous levodopa treatment.32 About one-half of 
patients with end-of-dose failure will have symptomatic benefit. 
The beneficial effect may not last one year.33 Deprenyl is very 
compatible with bromocriptine and the combination of lev-
odopa-bromocriptine plus deprenyl may give further improve
ment in motor fluctuations. Marked improvement has also been 
reported in patients with nocturnal and early morning akinesia.4 

Sudden "on-off" motor fluctuations are not relieved.4 The 
degree of improvement with the addition of deprenyl in most 
levodopa patients is moderate to minimal.34 Occasional patients 
will have major symptomatic benefit. 

At the modest dosage used in Parkinson's disease, deprenyl 
is felt not to have a statistically significant antidepressant 
effect.35 Some observers have reported an improved antidepres

sant effect when deprenyl is added to a small dose of a tricyclic 
antidepressant. In addition, the possible effect of deprenyl on 
cognitive dysfunctions is being explored. Increases in central 
nervous system MAO-B activity and lipid peroxidation have 
been reported in Alzheimer's disease, which further supports the 
hypothesis that cytotoxic monoamine metabolites or free radi
cals may accelerate neuronal death.36-37 

Deprenyl irreversibly inhibits the activity of MAO type B in 
both the brain and periphery.38 New enzyme activity requires 
new synthesis of MAO-B. Recovery of one-half of enzyme 
activity has been reported to take between 10 and 30 days in 
animal studies.39 This information suggests that less frequent 
administration of deprenyl might reduce side effects without 
loss of therapeutic benefit. The standard daily dosage of 
deprenyl is 10 mg given in two divided doses. In patients who 
are likely to have adverse effects, a starting regimen of 2.5 mg 
deprenyl every second day should be considered. Despite the 
very long duration of action of deprenyl, most patients take two 
daily doses. This is probably more related to the method of drug 
introduction rather than pharmacological effect. 

Birkmayer has stated that deprenyl prolongs life expectancy 
in Parkinson's disease patients,40 but this uncontrolled observa
tion was not supported by the results of another study.' Animal 
studies have suggested that deprenyl may inhibit the aging pro
cess in the striatum.41 In this context, it is of interest to note that 
levodopa did not reverse the motor defects of normal aging in a 
small series of non-parkinsonian patients.42 

Adverse Effects and Cautions in the Use of Deprenyl 
Adverse effects with deprenyl use in Parkinson's disease 

patients are common. The incidence of adverse effects is 
increased in levodopa-treated patients. The majority of adverse 
events are relatively minor and reversible and the drug has 
proven to be remarkably safe over many years of longterm 
use.,A31-43 

Confusion and hallucinations are common. This occurs more 
often in patients who have had this problem with other 
antiparkinsonian agents or already have sleep upset and benign 
hallucinations. Symptomatic control of these drug-induced com
plications may be possible with receptor-specific antagonists. 
Special care must be given in using deprenyl in older patients 
and in patients with very advanced disease. In this situation the 
lower dose treatment regimen outlined previously should be 
considered. If patients develop sleeplessness, anxiety, hyperac
tivity and inability to relax, the dose of levodopa should be 
reduced. 

When deprenyl is being added in levodopa-treated patients, 
the standard practice is not to decrease levodopa before adverse 
effects occur. The most common adverse effect is an increase in 
dyskinesias. Patients should be given written instructions to 
decrease levodopa when this occurs. Levodopa reduction vary
ing from 10 to 30 percent is frequently necessary, but even then, 
deprenyl may have to be withdrawn. 

Nausea may occur in up to 20 percent of patients treated with 
levodopa and deprenyl.44 It is usually transient and clears within 
a few weeks but may be very distressing initially. Nausea some
times occurs when levodopa-carbidopa is being added to 
deprenyl 10 mg daily in mildly disabled patients. In this situa
tion, reducing deprenyl to 5 mg daily may clear the nausea and 
allow for an adequate therapeutic dose of levodopa. 
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The blood pressure elevation related to the monoamine oxi-
dase-A mediated tyramine (cheese) effect is not seen when 
deprenyl is used at a dose of 10 mg daily. Dietary restrictions 
are not necessary. Patients should be cautioned not to use over-
the-counter cold medications because of the risk of large doses 
of exogenous amines. Postural hypotension is a more frequent 
and bothersome symptom when deprenyl is used in combination 
with levodopa. Some increase in pulse has been recorded in 
clinical studies using deprenyl27 and postural dizziness and 
symptomatic postural hypotension are common. This may be 
seen as an initial symptom or as an aggravation of already exist
ing levodopa-induced postural lowering of blood pressure. 

Deprenyl appears to be safe to use in patients with ischemic 
heart disease. Aggravation of angina has been reported in occa
sional patients. However, this has been infrequent and a clear 
cause and effect relationship is not established. Amphetamines 
can aggravate or cause myocardial ischemia, although it does 
not appear that significant amounts of amphetamine are pro
duced during deprenyl metabolism.45-47 

Patients with active peptic ulcer should not take deprenyl. 
Augmented histamine release has been reported, and severe 
upper gastro intestinal bleeding has occurred.48 

Transient headaches have been reported in some patients and 
pre-existing migraine has been aggravated. 

While insomnia has been reported to occur, it is usually tran
sient. It frequently responds to moving doses of deprenyl earlier 
in the day. As it appears an amphetamine effect from deprenyl is 
unlikely,4749 the insomnia is probably related to an increase in 
dopamine. Deprenyl has not been effective in narcolepsy.'0 

Mild elevation of alkaline phosphatase has been reported in 
some patients.33 These patients, however, were on other drugs 
and no consistent hepatic abnormality has been documented 
from deprenyl.43 Routine followup blood work on deprenyl-only 
treated patients does not seem indicated. 

Non-selective monoamine oxidase inhibitors are stopped 
before surgery. It seems prudent at this early stage to stop 
deprenyl at least three or four days before surgery but this may 
not be necessary. This may be more relevant for major proce
dures where pressor drugs like dopamine may be required. 
Monoamine oxidase inhibitors are contraindicated for use with 
Meperidine and it seems wise to avoid using deprenyl with this 
drug. 

Non-selective monoamine oxidase inhibitors should not be 
used with tricyclic antidepressants because of the risk of hyper-
pyrexic reactions. Clinical experience suggests that it is quite 
safe to use deprenyl with tricyclic antidepressants and indeed 
these two agents may have an additive beneficial effect. 
Unnecessary withdrawal of tricylics while introducing deprenyl 
has led to serious depressive reactions. 

Fluoxetine and deprenyl should not be used together. Serious 
adverse reactions have been reported including mania and a 
serotonin-like syndrome, characterized by hypertension and 
sweating.50 Fluoxetine has also been reported to aggravate 
parkinsonism in non-deprenyl treated patients.51 

Deprenyl is a useful drug in Parkinson's disease and its intro
duction has generated much optimism. Longterm follow-up of 
deprenyl-treated patients will reveal whether it definitely retards 
the progression of the disease and reduces the frequency and 
severity of levodopa related complications. Further definition of 
its mechanisms of action is needed and appropriate studies are 

now underway in different laboratories. It is hoped in this way 
to clarify the possible neuroprotective and dopaminergic sensi
tizing effects of deprenyl. The incidence and severity of adverse 
effects can be reduced with careful attention to the clinical 
details outlined in this review. 
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