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Figure 1. The effect of four-week oral supplementation of oleuropein and exercise on the number

of border crossings in the open field test in the animal model of Parkinson's disease. The graph is plotted in
terms of mean + standard deviation. One-way analysis and variance and Tukey supplementary test (n = 8
in each group).Sign *: Significant difference with healthy control group (P <0.05)Sign #: Significant
difference with Parkinson's group (P <0.05)Sign ##: Significant difference with Parkinson's group (P <0.01)
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Figure 2. The effect of four-week oral supplementation of oleuropein and exercise on the number

of crossings of the central square in the open field test in the animal model of Parkinson’s disease. The
graph is plotted in terms of mean + standard deviation. One-way analysis and variance and Tukey
supplementary test (n = 8 in each group).Sign ***: significant difference with healthy control group (P
<0.001)Sign #: Significant difference with Parkinson's group (P <0.05)
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Figure 3. The effect of four-week oral supplementation of oleuropein and exercise on the number

of excretions in the open field test in the animal model of Parkinson's disease. The graph is plotted in
terms of mean + standard deviation. One-way analysis and variance and Tukey supplementary test (n =8
in each group).Sign ***: significant difference with healthy control group (P <0.001)Sign ###: Significant
difference with Parkinson's group (P <0.001)

Slass ol 3l b aSol 4y azgi b oaddl (ige 4 bogspe 80 Slowd s )0 cwadd o L V6 leds S a5 jshiles
Sl 00,5 oy (ial3dl g jloliae BMST 108 09,5 4 Cad FgminS )l 09,5 oyl Jlis a1, ol iuliél (ds
bolyo (5359 9 (gmaiaS )b (n yo3 (ygmaiaS =09 )95l 0 jlas (slo 09,5 o @8 slas a5 ol (i gl (P<0.001)

(P<0.001) et ansls gyls goo (ialS  SguinS )b 09,5 4 Cand auinS Jb — (19,955l B pan



gl Golow (Sloas Jow 30 (T mdl g Clyhsl sl yldy w (mgs9idgl (20 JoSo g )y axid Jle ST/VAF

WY -
Lz z==
2
e A - y
> #
-
> T i
Y F
2
2
2
§ i
s
L
\»/ LY L}.)'
VY / /
& -
o ,:/o,
b o
7 7
J x
0
I‘I
cha\.f 4

Sl Joo 5 5L dwrr Cond )0 Cawd (3 Y Slani' 2 (55559 9 (m 9y9H9l (S1he e aria,le U -F S
P 30) SF eoST o g adyb S il ylg 9 5IUT sl s gy Hlame Byl E aSilen o g1 510905 . ygmi 3l (ko
.(n=8 04,5
(P<0.05) pJlw J 565 09,5 b lo (o wglis 13 uadle
(P<0.05)0uss SgmnasS )y 0955 b 15 (o crglis # caodle
(P<0.001)o00ss Syl 03,5 b 1o Sxe glis #H caodle
Figure 4. The effect of four weeks of oral supplementation of oleuropein and exercise on the

number of hands raised in the open field test in an animal model of Parkinson's disease. The graph is
plotted in terms of mean + standard deviation. One-way analysis and variance and Tukey supplementary
test (n = 8 in each group).Sign *: significant difference with healthy control group (P <0.05)Sign #:
Significant difference with Parkinson's group (P <0.05)Sign ###: Significant difference with Parkinson's
group (P <0.001)
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Figure 5. The effect of four weeks of oral supplementation of oleuropein and exercise on the
percentage of time spent in the open arms of elevated plus-maze in the animal model of Parkinson's
disease. The graph is plotted in terms of mean + standard deviation. One-way analysis and variance and

Tukey supplementary test (n = 8 in each group).Sign ***: significant difference with healthy control group
(P <0.001)Sign #: Significant difference with Parkinson's group (P <0.05)Sign ##: Significant difference
with Parkinson's group (P <0.01)
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Abstract
Parkinson's disease is a destroyer of dopamine neurons in the dense structure of the substantia nigra and other
areas of the brainstem. Anxiety and depression are common in Parkinson's. The aim of this study was to investigate
the effect of oleuropein and exercise on anxiety and depression in animal models of Parkinson's disease. In this
experimental study, 40 rats were divided into five groups: control, Parkinson's (6-hydroxy dopamine to the striatum
area unilaterally), swimming practice (five sessions per week and 30 minutes each session), oleuropein recipient
for 4 weeks (20 mg per kilogram of body weight per day) and combined with swimming practice and oleuropein.
To assess anxiety, the elevated plus-maze test was performed and to assess depression, the open box test was
performed. One-way ANOVA and Tukey's post hoc test were used to determine the differences between the
groups. The results showed that the use of oleuropein with exercise significantly increased the duration of
Parkinson's model animal in the Plus open maze arms (P<0.05). Also, the use of oleuropein with exercise in open
field box testing significantly increases the number of animals crossing the central square and significantly reduces
the number of crossings of marginal squares and the number of hands raised (P<0.05). The results of this study
showed that exercise combined with oleuropein consumption can improve anxiety and depression behaviors in

Parkinson's rats with its antioxidant effect.
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