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Abstract. We evaluated the effects of low dose deprenyl (LDD, 0.0025 mg/kg per day) and high
dose deprenyl (HDD, 0.25 mg/kg per day) treatment of male Wistar rats for 30 days on the activi-
ties of SOD and CAT in the cortex, striatum, and hippocampus. Total SOD and MnSOD activities
were increased with LDD (p < 0.05) in the cortex (0.74 + 0.03; 0.31 + 0.02), striatum (0.75 + 0.02;
0.27 £ 0.03) and CA1 region of the hippocampus (0.75 + 0.02; 0.29 + 0.03) compared to the control
(0.53 £ 0.02; 0.15 + 0.02), but reduced (p < 0.05) with HDD compared to the LDD group. CAT ac-
tivity was increased (p < 0.05) with LDD in the cortex (27.34 + 3.11), striatum (22.22 + 1.85), and
hippocampal CA1 region (16.62 + 2.15) compared to control (10.33 £ 1.01), while a decrease was
induced by HDD in the striatum (9.85 + 1.09) compared to LDD. There was a significant (p < 0.05)
difference in number of Fluoro Jade B positive CA1 neurons induced by LDD (21.14 + 2.85%) and
HDD (12.61 + 1.42%), as well as the number of NeuN positive CA1 neurons after LDD (183.35+ 11.14
cells/mm) and HDD (238.45 + 14.11 cells/mm (p < 0.05). Deprenyl showed a potential in improving
the neurological outcome and reducing the oxidative damage.
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Abbreviations: CAT, catalase; CuZnSOD, copper-zinc superoxide dismutase; DAB, diaminoben-
zidine; GPx, gluthatione peroxidase; HDD, high dose deprenyl; LDD, low dose deprenyl; MAO,
monoamine oxidase; MnSOD, manganese superoxide dismutase; PBS, phosphate-buftered saline;

SOD, superoxide dismutase.

Introduction

Deprenyl (N-methyl-N-(1-methyl-2-phenyl-ethyl)-prop-
2-en-1-amine, Cy13H 9N, CID: 5288103) is a selective
inhibitor of monoamine oxidase (MAO) type B which is
responsible for the oxidation of dopamine in the brain.
MAO is an enzyme responsible for the degradation of
aminergic neurotransmitters; dopamine, noradrenaline and
serotonin and dietary amines; MAO inhibitors are classical
antidepressant drugs (Tazik et al. 2009). Furthermore, by
inducing antioxidant enzymes and decreasing the formation
of reactive oxygen species, deprenyl is able to combat oxida-
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tive challenges implicated as a common causative factor in
neurodegenerative diseases.

Superoxide dismutases (SOD) are a family of intracel-
lular enzymes that catalyse dismutation and protect against
oxygen free radicals by increasing the removal of superoxide
radicals (O, "), which damage the membrane and biological
structures. Intracellular izoenzymes CuZnSOD (SOD1) and
MnSOD (SOD2, different metal-coordinated forms of SOD)
are present in the cytosole and mitochondrial matrix, in
astrocytes and neurons. Catalase (CAT) has been shown to
be responsible for the detoxification of significant amounts of
hydrogen peroxide (Subramanian and James 2010). SOD ac-
tivity can be increased after treatment with deprenyl because
of the anti-radical effects of deprenyl and its antioxidant role
(Maruyama and Naoi 1999; Thomas 2000; Kitani et al. 2002;
Saravanan et al. 2006). A decrease in the activity of SOD
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can be due to a decrease in the ability of the mitochondrial
protective mechanism against the disorganising effects of free
radicals. This reaction could also contribute to the decline in
SOD activity during aging, leading to overloading of oxygen
radicals. All of the mentioned results are in accordance with
an earlier study by Zhang et al. (2003), which indicated that
SOD and glutathione peroxidase (GPx) activities decrease
slightly with age. Deprenyl is known to upregulate the ac-
tivities of antioxidant enzymes in the rat brain (Kitani et
al. 1996). However, there are no direct data on the effect of
deprenyl on antioxidant enzyme activities in the ischemic
rat brain. Therefore in the present work we intended to study
the effect of deprenyl treatment on the endogenous enzymes
activity in brain and by that to contribute to the knowledge
about possible neuroprotective effects of deprenyl in the
hippocampus, striatum and cortex, which could preserve
memory and cognitive abilities in the case of ischemia.
Deprenyl is used for the treatment of Parkinson’s disease
because its effects can attenuate the progressive degeneration
of nigro-striatal dopaminergic neurons during aging and
neurodegenerative disorders (Foley et al. 2000; Maruyama
et al. 2000). Since the brain changes during aging process,
age-related neurodegenerative diseases occur as a result of
neurodegeneration. The destruction of the neurons in the
aged brain caused by oxidative stress in the aged brain are
evidenced, as well as increased vulnerability to oxidative
stress seen in the aging population (Rego and Oliveira 2003).
Increase of the oxidative stress during aging leads to wide-
spread damage to cellular components, and manifesting in
declines in motor and cognitive abilities. Deprenyl is thought
to protect against age-related cognitive deficits by improving
long-term learning memory in the aging brain (Bickford et
al. 1997; Kiray et al. 2006; Singh et al. 2012).

In this study, we aimed to examine the effects of deprenyl
treatment with a low dose (LDD, 0.0025 mg/kg per day, Sigma)
and a high dose of deprenyl (HDD, 0.25 mg/kg per day) on
SOD and CAT enzyme activities in the cortex, striatum and two
hippocampal regions of rats. We also observed damaged (with
Fluoro Jade B Staining) and surviving (with immunostaining
for a neuronal marker NeuN) neurons in the CA1 region of
the hippocampus after the administration of deprenyl. We
wanted to examine application of different dosage of deprenyl
administration in comparison with already used regimes and
its influence on the enzymatic activity in the brain tissue of
male rats. Our focus lays on the prevention of damage caused
by the processes of oxidative stress which play an important
role in various neurological and psychiatrical diseases.

Materials and Methods

Adult male albino Wistar rats (n = 6 at each time point)
weighing 390 + 50 g, aged 8-9 weeks, were maintained on

a 12 h light/dark cycle and given food and water ad libitum.
Albino Wistar rats are most applicable strain for neurological
experiments since they covers all the requirements neces-
sary for comparison with humans. The experiments were
carried out in accordance with the protocol for animal care
approved by both the Slovak Health Committee (1998) and
the European Communities Council Directive (86/609/
EEC). The rats were randomly divided into three groups and
were injected intraperitoneally daily for 30 days with either
saline (control animals), with a low dose of deprenyl (LDD,
0.0025 mg/kg per day, Sigma M003) or with a high dose of
deprenyl (HDD, 0.25 mg/kg per day) dissolved in saline.

HDD is the therapeutic-used dosage for deprenyl, while
LDD is 1% of the standard therapeutic dosage. We measured
the activity of antioxidant enzymes in the brain tissue and
further examined our results with histological and immu-
nocytochemical analyses.

Spectrophotometry analysis

At the end of the experiment, rats were decapitated under
halothane anaesthesia, and then brains were quickly removed
and maintained at a cold temperature. Native brains were
immediately cooled to 4°C, divided into cortex, striatum
and hippocampal CA1 and dentate gyrus enriched frac-
tions, which were homogenised in an extraction medium
containing 0.1 mol/l sodium phosphate (pH 7.8) for SOD
activity and 0.1 mol/l sodium phosphate (pH 7.4) for CAT
activity, then centrifuged for 10 min at 12 000 x g to separate
the postmitochondrial supernatant. The supernatants were
divided into 100 pl aliquots and frozen at —70°C for enzyme
and protein assays.

SOD activity assay involved a slight modification of the
indirect inhibition assay developed by Sun et al. (1988).
Xanthine-xanthine oxidase was utilised to generate a su-
peroxide flux. The absorbance obtained from nitroblue
tetrazolium (NBT, p-nitrotetrazoliumblue grade III, Sigma)
reduction to blue formazan by superoxide was determined
at 560 nm spectrophotometrically at room temperature.
The SOD in the sample competes for superoxide, inhibiting
the reaction rate of superoxide with NBT. The rate of NBT
reduction in the absence of tissue was used as the reference
rate (0.020 + 0.005 absorbance/min). The standard assay
substrate mixture contained in 2 ml was: 1 mol/l xanthine
(Sigma), 0.1 mol/l EDTA, 5.6 x 1072 mol/l NBT and 1 mg/
ml BSA (bovine serum albumin, Fluka) in 0.1 mol/l sodium
phosphate (pH 7.8). The data were plotted as percentages
of inhibition versus protein concentration. One unit (U) of
SOD activity was defined as the amount that reduced the
absorbance change by 50%, and results were normalised on
the basis of total protein content (U/mg protein). CuZnSOD
was differentiated from MnSOD by the addition of 2 mmol/l
sodium cyanide to inhibit the activity of CuZnSOD. CuZn-
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SOD activity was calculated as the difference between total
SOD and MnSOD activity as in a previous report (McIntosh
et al. 1998).

CAT activity was determined using Goth’s spectropho-
tometric method (Goth 1991) in which the supernatant
was incubated with hydrogen peroxide as the substrate; the
enzymatic reaction was stopped by the addition of 32 mmol/l
ammonium molybdate. The intensity of the yellow complex
formed by molybdate and hydrogen peroxide was measured
at 405 nm. The catalase activity is given in U/mg protein.
Total protein concentrations were determined using the
method described by Bradford (1976) and analyticalgrade
BSA was used to establish a standard curve.

Histological confirmation

The animals were killed by transcardiac perfusion performed
under deep anaesthesia (chloral hydrate 400 mg/kg, i.p.
Sigma). Perfusion via the left ventricle started with a wash-
out of blood vessels with 200 ml of 0.9% NaCl. Brains were
perfusion-fixed with 4% (w/v) paraformaldehyde solution in
phosphate buffer saline, removed and postfixed overnight in
the same fixative prior to vibratome sectioning. Then, 33 um
coronal sections of brain were prepared at the level of bregma
-3.3 £ 0.2 mm for the hippocampus and randomly selected
for Fluoro Jade B used to stain all degenerating neurons,
regardless of the mechanism of cell death, and NeuN stain-
ing used to visualise neurons present in the CA1 region 30
days after administration of either saline or the low/high
dose of deprenyl.

Fluoro-Jade B staining

Sections were mounted on 2% gelatin-coated slides and then
dried on a slide warmer at 50°C for 30 min. The slides were
then immersed in a solution containing 1% sodium hydrox-
ide in 80% alcohol for 5 min. This was followed by 2 min
in 70% alcohol and 2 min in distilled water. The slides were
then transferred to a solution of 0.06% potassium perman-
ganate for 10 min, and subsequently rinsed in distilled water
for 2 min. After 20 min in the staining solution, containing
0.0004% Fluoro Jade B dye (Histo-Chem Inc., USA), the
slides were rinsed three times for 1 min in distilled water.
Excess water was removed by briefly (about 15 s) draining
the slides vertically on a paper towel. The slides were then
placed on a slide warmer set at approximately 50°C until
they were fully dry (Schmued and Hopkins 2000). The dry
slides were cleared by immersion in xylene for at least a min-
ute before coverslipping with DPX Mountant for histology
(FlukaChemie AG, Switzerland). The slides were examined
using an Olympus BX 51 fluorescent microscope with a DP
50 digital camera. Positive cells were counted in the middle
of the linear part of eight different CAl fields from each

animal and expressed as the average of positive pyramidal
neurons per 1 mm of CA1l length. Neuronal cell count was
performed by an investigator who was unaware of the treat-
ment conditions, using Image Tool software (UTHSCSA,
San Antonio, USA).

Immunocytochemistry

Immunocytochemistry was performed on the prepared
coronal free-floating 33 pum vibratome sections. Sections
containing the hippocampus were immunostained for
NeuN, a neuronal marker. Briefly, the sections were incu-
bated overnight at 4°C with NeuN antibody (Chemicon
International, Temecula, USA, 1:500) in 0.1 mol/l PBS (pH
7.4) with 0.2% Triton-X. After washing with 0.1 mol/l PBS
(pH 7.4) with 0.2% Triton-X, the secondary anti-mouse
IgG antibody was applied for 90 min at room temperature.
After further washing, ABC Elite (Vector Laboratories,
Burlingame, USA) was applied for 90 min, then the slides
were rinsed with PBS (phosphate-buffered saline) followed
by Tris buffer (pH 7.6), and reacted with DAB (diamin-
obenzidine) (0.1 mol/l Tris, 0.04% DAB, 0.033% H,0,); the
reaction was stopped with phosphate bufter. The slides were
dehydrated, cleared, and coverslipped for analysis.

Statistical analysis

The results are presented as mean + SD. One-way analysis
of variance (ANOVA) followed by post hoc Tukey’s test was
performed by using GraphPadInStat 3.0 software. Values of
P < 0.05 were considered to be significant.

Results

Effects of deprenyl on the activities of antioxidant enzymes
in the rat brain

In the present study we examined the activity of endogenous
antioxidant enzymes using three experimental groups of
animals: the first group was given saline (control animals),
the second group was subjected to a low dose of deprenyl
(LDD, 0.0025 mg/kg per day), and the third group to a high
dose of deprenyl (HDD, 0.25 mg/kg per day) dissolved in
saline for a period of 30 days. Treatment of rats with LDD
significantly (p < 0.05) increased total SOD activity in the
cortex (0.74 £ 0.03), striatum (0.75 £ 0.02), and CA1 region
of the hippocampus (0.75 + 0.02) compared to control
(0.53 £ 0.02), while this activity was significantly (p < 0.05)
reduced with HDD compared to the LDD group in the same
regions of the brain. The activity of total SOD in the dentate
gyrus of the hippocampus remained unchanged after both
doses of deprenyl (Fig. 1A). The activity of CuZnSOD in the
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LDD group was significantly elevated only in the striatum
region (0.48 £ 0.01) compared to control (0.31 + 0.01), but
reduced in the HDD group (0.35 £ 0.01) compared to the
LDD group (Fig. 1B). A similar ratio between experimental
and control groups was noted for MnSOD and total SOD
activity. MnSOD activities in animals from the LDD group
in the cortex (0.31 + 0.02), striatum (0.27 + 0.03), and CA1
(0.29 + 0.03) were significantly increased compared to the
control group (0.15 + 0.02). Treatment with HDD signifi-
cantly decreased MnSOD activity in the cortex (0.15 + 0.02),
striatum 0.014 + 0.02), and CA1 (0.14 + 0.02) compared
to the LDD group. MnSOD activity in the dentate gyrus
was unchanged with LDD and HDD application (Fig. 1C).
The activity of another important endogenous antioxidant
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Figure 1. Enzymatic activity of total superoxide dismutase (SOD,
A), copper-zinc superoxide dismutase (CuZnSOD, B) and man-
ganese superoxide dismutase (MnSOD, C) measured spectropho-
tometrically (optical density 560 nm) in different brain regions
(cortex, hippocampal CA1, dentate gyrus and striatum) after
the application of deprenyl for 30 days (i.p.) at a low dose (LDD,
0.0025 mg/kg per day, Sigma MO003) or at a high dose (HDD,
0.25 mg/kg per day). Activity is expressed as international units
per mg of protein (U/mg). Values were taken as the mean + SD of
six animals in each group. Sampling was performed in triplicate. C,
control animals; * p < 0.05 compared to control, * p < 0.05 compared
to the LDD group.

enzyme, CAT, was significantly increased with LDD in the
cortex (27.34 £ 3.11), striatum (22.22 £ 1.85), and hip-
pocampal CAL1 region (16.62 + 2.15) compared to control
(10.33 + 1.01), while a smaller but still significant decrease
was induced by HDD in the striatum (9.85 £ 1.09) compared
to the LDD group (22.22 + 1.85) and reached the level of the
control group (10.33 + 1.01) (Fig. 2). The activity of CAT
remained unchanged in the dentate gyrus (DG) following
the application of LDD and HDD.

Effect of deprenyl on neurodegeneration in the hippocampal
CA1 region

Injured neurons were identified using Fluoro-Jade (F]),
arecently developed fluorescent marker of neuronal degen-
eration. FJ-positive cells were localised to the pyramidal cell
layer of CA1 of the hippocampus. LDD and HDD caused
a significant increase in FJ-positive neurons compared to
control, but significant fewer FJ-positive cells were found
with HDD compared to LDD (Fig. 3). To quantify the num-
ber of surviving neurons, we used immunohistochemistry
for NeuN. A significant decrease in the number of NeuN
positive cells was noted in the CA1 pyramidal cell layer
of animals treated with LDD and HDD. There was also
asignificant difference between the LDD and HDD (Fig. 4).

Discussion

Deprenyl, an irreversible monoamine oxidase-B inhibitor,
is used in the treatment of neurodegenerative disorders and
has been reported to increase the lifespan of rats, possibly
through antioxidant, neuroprotective, neurorestorative,
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Figure 2. Enzymatic activity of catalase (CAT) measured spectro-
photometrically (optical density 560 nm) in different brain regions
(cortex, hippocampal CAl, dentate gyrus and striatum) after the
application of deprenyl for 30 days (i.p.) atalow dose (LDD, 0.0025
mg/kg per day, Sigma M003) or at a high dose (HDD, 0.25 mg/
kg per day). Activity is expressed as international units per mg of
protein (U/mg). Values were taken as the mean + SD of six animals
in each group. Sampling was performed in triplicate. C, control
animals; * p < 0.05 compared to control, ¥ p < 0.05 compared to
the LDD group.
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neurotropic, and immunostimulatory properties (Magyar et
al. 2010). It is known that deprenyl can upregulate activities
of anti-oxidant enzymes such as SOD and CAT in brain do-
paminergic regions (Kitani et al. 2002). In the present study
we measured significant increase in the total SOD and CAT
activity after application of the LDD. This was visible in all
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Figure 3. Representative microphotographs of neurodegenera-
tion visualised by Fluoro Jade B staining in the hippocampal CA1
region. Quantification of fluorescence intensity counted in the
middle of the linear part of the CA1 (-3.3 £ 0.2 mm posterior to
the bregma) and expressed as the average of 10 measurements of
positive hippocampal CA1 pyramidal neurons per mm. Deprenyl
was administered for 30 days (i.p.) at a low dose (LDD, 0.0025 mg/
kg per day) or at a high dose (HDD, 0.25 mg/kg per day). Values
were taken as the mean * SD of six animals in each group. Scale
bar = 50 pm. * p < 0.05 compared to control, * p < 0.05 compared
to the LDD group.

Cc

observed areas: the cortex, striatum and CA1 region of the
hippocampus. But in the DG the total SOD and CAT activ-
ity remained unchanged after the LDD administration. The
activities of CuZnSOD and MnSOD were also significantly
increased after the LDD administration. The increase in
CuZnSOD activity was measured only in the striatum, but
the increase of MnSOD activity was present also in cortex
and CA1 area but not in the dentate gyrus. The results of the
present investigation essentially indicate that administration
of deprenyl significantly influences the related alterations in
enzymatic antioxidants such as SOD and CAT. These data on
the protective effect of deprenyl are probably related to its
ability to strengthen the neuronal membrane, or a counter-
action of free radicals and antioxidant property. Oxidative
stress can cause damage to cell structure and function and
chronic excessive inflammation. This can lead to damage or
cell death. Protective mechanisms that exist to deactivate free
radicals interfere with the cascade of events causing cell de-
generation. By inhibiting oxidative stress, it may be possible
to prevent the cell death. Deprenyl has been shown to protect
against damage caused by a variety of agents and insults
by a mechanism which may involve the scavenging of free
radicals and/or the stimulation of antioxidant enzymes (Wu
etal. 1993; Koutsilieri et al. 1994; Mytilineou et al. 1997a,b).
SOD, CAT and GPx contribute to the elimination of reactive
species and therefore to the reduction of the oxidative stress.
We found that administration of deprenyl (LDD) resulted in
an increase in both SOD and CAT enzyme activities in the
rat brain. Interestingly, the high dose of deprenyl (HDD) did
not cause an elevation of MnSOD activity compared to the
100-times lower dose of the same drug. In a group of animals
with the applied treatment of the HDD the total SOD and
CAT activity remained unchanged at the control values in
the cortex, striatum, and hippocampus region.

The findings in female rats are in agreement with the earlier
studies in which deprenyl was demonstrated to increase the
antioxidant enzyme activities in the frontal cortex, striatum,
heart, and spleen of male rodents (Bhattacharya et al. 2000;
Kitani et al. 2002). However, deprenyl treatment of female
rats significantly enhanced CAT and GPx activities in the
hippocampus, in contrast to the results observed in deprenyl-
treated male rats, probably attributable to sex-associated
differences, as described earlier. Since in last decades sex
differences has been demonstrated in the pathophysiology
of acute neurological injury, it should be mentioned and
further investigated. Researches have already shown lesser
susceptibility to postischemic and posttraumatic brain injury
in females in experimental models. This is likely due to the ef-
fects of circulating estrogens and progestins, most importantly
an antioxidant effect, reduction of A beta production and
neurotoxicity, reduced excitotoxicity, increased expression
of the antiapoptotic factor bcl-2, and activation of mitogen-
activated protein kinase pathways (Roof and Hall 2000).
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Deprenyl can upregulate antioxidant enzyme activities
in dopaminergic tissues other than in the brain, which is
areasonable explanation for the suggested causal relationship
between the two effects of deprenyl, i.e. the upregulation of
antioxidant enzyme activities and the survival of animals
(Kitani et al. 1996, 1998). It has been clearly demonstrated
that upregulation of SOD and CAT in selective brain regions
produced by deprenyl effectively protects against neuronal
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Figure 4. Representative microphotographs of NeuN immunobhis-
tochemistry of the CA1 region of the hippocampus. Quantification
of the number of NeuN positive cells counted in the middle of the
linear part of the CA1 (3.3 + 0.2 mm posterior to the bregma) and
expressed as the average of 10 measurements of positive hippocam-
pal CA1 pyramidal neurons per mm. Deprenyl was administered
for 30 days (i.p.) at a low dose (LDD, 0.0025 mg/kg per day) or at
a high dose (HDD, 0.25 mg/kg per day). Values were taken as the
mean + SD of six animals in each group. Scale bar = 50 um. * p <
0.05 compared to control, * p < 0.05 compared to the LDD group.

death caused by an acute oxygen crisis due to a hypoxia-rep-
erfusion paradigm in rats (Knollema et al. 1995). It has also
been shown that deprenyl exerts neuro-protective effects,
such as antiapoptotic (Maruyama et al. 1998; Maruyama and
Naoi 1999; Kiray et al. 2008) and anti-Parkinson’s (Tetrud
and Langston 1989) effects.

Our results show that the endogenous antioxidants SOD
and CAT, which have a considerable protective role in mam-
mals, tend to increase in the brain after the administration
of deprenyl. Since SOD generates hydrogen peroxide, which
is biologically more toxic than other oxygen radicals, a con-
comitant increase in catalase activity is necessary to provide
abeneficial effect from the increase in SOD activity. Deprenyl
could contribute to neurological improvement by increasing
the antioxidant capacity of brain tissue and by reducing the
damage caused by oxidative stress reactions.

The difference in the results in the LDD and HDD can
be explained be some dose-dependent factors. The dose of
deprenyl for the induction of antioxidant enzymes is highly
dependent upon the strain, age, sex and species of animal.
Without glutathione peroxidase (or enough catalase) to
eliminate hydrogen peroxide, SOD conversion of superox-
ide to hydrogen peroxide can lead to the formation of the
deadly hydroxyl radical. The fact that both too much or too
little deprenyl can reduce its anti-oxidant effect, and that
optimum dose varies so greatly with strain, age, sex and
species, makes the prediction of optimal dosages and the
outcome very difficult.

LDD and HDD caused significant increases in degenerat-
ing neurons in the CA1 pyramidal cell layer, which corre-
sponded to a significant decrease in the number of surviving
NeuN positive cells in this hippocampal region.

Deprenyl upregulated the activities of antioxidant en-
zymes in different structures of the brain such as the cortex,
striatum and hippocampus. LDD provides potent protection
against oxidative stress by increasing SOD activity. Therefore,
our results suggest that LDD could be useful for treatment
of neurodegenerative diseases caused by oxidative damage.
Even though deprenyl is commonly used in the treatment of
neurodegenerative diseases, when it was delivered chroni-
cally to intact animals, we discovered its toxic effects, mainly
demonstrated by the appearance of neurodegenerative
changes in the CA1 region of the hippocampus. Paradoxi-
cally, higher numbers of Fluoro Jade positive neurons were
seen in the LDD compared to the HDD group. Similar
observation has been made in mice in non-neural model.
Deprenyl did not exhibit any detectable protective effect
to the thymocytes from apoptosis (Fang et al. 1995). The
pharmacological mechanisms of deprenyl are somewhat
complex. It is known that deprenyl combined with levodopa
shows some degree of symptomatic improvement in early
Parkinson’s disease. But, there is no evidence that deprenyl
decreased the excess mortality of Parkinson’s disease. All in
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all, whether deprenyl has beneficiary effect on the cell death
is not yet clear and requires additional studies.

Taken together, these results suggest that the LDD increas-
es enzyme activities of CAT and SOD in the cortex, striatum
and selectively vulnerable CA1 region of hippocampus but
not relatively resistant dentate gyrus. However, the number
of surviving neurons is higher in the HDD.

Conclusions

The previous research on positive effects of deprenyl ad-
ministration in neurodegenerative disorders showed the
antioxidant properties of deprenyl. Our results proved the
effect of deprenyl treatment on the activity of endogenous
enzymes in the selected areas of the rat brain. The most po-
tential showed to be the administration of lower dosage of
deprenyl which can be beneficial for reversing the oxidative
damage in brain tissue. However, there are many aspects and
questions that need to be properly studied to bring more
insight in the possible neuroprotective outcomes by the use
of deprenyl treatment. We also see the potential of further
future research, especially in the brain ischemia models and
the influence of deprenyl treatment on oxidative damage in
ischemia-reperfusion processes.
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