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Abstract

Background and Aim: This study was carried out to investigate the protective impacts of Rosa foetida extract
on Parkinson's disease.

Materials and Methods: Seventy rats were divided into 7 groups of 10, including a sham group, the
Parkinsonian group (received 60HDA), pretreatment and post-treatment groups with Persian yellow rose extract
(150 mg/kg and 300 mg/kg), and the positive control (L-DOPA). Animal behavior was evaluated using
behavioral tests, including muscle stiffness test, rotarod, and elevated body swing test (EBST). The data were
analyzed using SPSS statistical software.

Results: The frequency of turning to the right in the EBST test, the muscle stiffness score, and the right as well
as left-hand scores in the muscle stiffness test were significantly higher in the Parkinsonian group than in the
sham group (P<0.05). The frequency of turning to the right in the post-treatment group with Persian yellow rose
extract in doses 150 and 300 mg/kg and in pre-treatment with Persian yellow rose extract in dose 300 was
significantly lower than that of the Parkinsonian group (P<0.05). The score of the left and right hand in the pre-
treatment group of Persian yellow rose extract at a dose of 300 significantly decreased compared with the
Parkinsonian group (P<0.05). The time to maintain balance in the rotarod test was significantly reduced in the
Parkinsonian group compared with the sham, and post-treatment as well as pre-treatment groups with different
doses of Persian yellow rose extract (P<0.05).

Conclusion: According to the results of this study, it can be said that the Persian yellow rose extract protects
nerve cells against oxidative damage caused by 6-hydroxydopamine and improves motor symptoms and balance
disorders caused by Parkinson's disease.
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Introduction

Parkinson's disease is a neurodegenerative and
progressive disease which is related to several
movement disorders, including bradykinesia, muscle
stiffness, tremors at rest, and postural imbalance. The
hallmark of the disease in terms of pathology is the
slow and gradual degeneration of dopaminergic
neurons in the dense part of the substantia nigra,
which reduces dopamine levels in the striatum,
caudate nuclei and putamen (1). This disease is
associated with movement disorders, including
muscle stiffness, tremors and tremors of arms and legs
at rest, akinesia or difficulty in starting movements,
reduction of spontaneous movements and slowness of
movements, or bradykinesia, weakness in maintaining
balance, reduction of dependent movements, i.e.
unconscious movements, and natural body
movements such as facial expressions when talking.
Moreover, some behavioral and anxiety disorders are
observed in Parkinson's patients, particularly panic
disorder, simple and social phobia, and generalized
anxiety (2).

Although the cause of Parkinson's disease is not
completely clear, it is known that both genetic and
environmental factors are effective in its occurrence.
Among these factors, age, family history of
Parkinson's disease, genetic mutations, gender,
exposure to pesticides, some drugs, and history of
brain injury can be mentioned as risk factors of this
disease (3). In most people with Parkinson's disease in
the first 5 years of the disease, levodopa is used as the
first line of treatment and is prescribed in the amounts
of 300 to 600 mg/kg per day. Movement symptoms in
these people improve by 20-70%. Two to three weeks
after treatment with this drug, the feeling of fatigue
decreases, and the slowness of movements, stiffness,
and continuous walking improve within 3 months, but
the tremor response varies from person to person and
it may take several years to improve. Speech disorders
and instability improve at the beginning of treatment,
but central symptoms generally do not respond to this
drug. Early side effects of this drug include nausea,
loss of appetite, and fainting. Thus, doctors gradually
increase the dose of the drug to develop tolerance to
this drug. Among the other side effects of this drug,
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we can mention prominent tremors, and some patients
Figure 1. Persian yellow rose (Rosa foetida).

are not even able to tolerate a low dose (4).

One of the complementary and alternative medicinal
methods used in the treatment of Parkinson's disease is
the use of herbal medicine. The widespread use of
herbal medicines and natural products in general in the
world can be attributed to the side effects of chemical
drugs. In the last three decades, a growing trend has
been observed in the tendency to use medicinal plants
and the revival of traditional medicine (5). Currently,
there is a noticeable lack of neuroprotective drugs that
stop the processes of neuronal degeneration. Since
treatment with herbal medicines has fewer side effects,
scientists have recently turned to herbal medicines (7,
6). This plant is rich in vitamin C and can exhibit
antioxidant effects against free radicals (8). The
antioxidant effects of Persian yellow rose have been
shown in vitro (9) (Figure 1). However, its antioxidant
effects in animal models have not been investigated.
Hence, the effect of Rosa feotida on the improvement
of the motor activity of Parkinsonian rats was
investigated in this study.

Materials and Methods

This research is an experimental study. After receiving
the code of ethics (IR.SKUMS.REC.1397.157) from
the Ethics Committee of Shahrekord University of
Medical Sciences and the thesis project code by the
number of 3769, flowers of the Persian yellow rose
were collected and after herbarium approval, they were
used for extraction. The flower parts of the plant were
placed at room temperature to dry. Then, the dry sample
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of the plant was powdered by an electric mill, and 10
ml of 70% ethanol was added to each 1 gram of the
resulting powder and kept at room temperature for 48
hours. Subsequently, the extract was filtered by filter
paper and the resulting liquid was centrifuged at 3000
rpm for 15 minutes, and this process was repeated 3
times to filter the extract. The supernatant was
collected and then concentrated using a rotary and the
extract obtained after drying at 37°C was stored in an
incubator at -20°C until the experiments.

Grouping of the Mice

Seventy male Wistar mice were purchased from Razi
Vaccine and Serum Institute and kept for one week in
order to adapt to the environment and relieve stress in
the animal cage of the Faculty of Medicine under
conditions of 12 hours of light - 12 hours of darkness,
and the temperature of 22-24 degrees Celsius. They
were kept ad libitum with the same food and water.
Then, the mice were randomly divided into 7 groups
of 10 as follows:

The first group (Parkinsonian group): 6-OHDA
induced Parkinsonian rats that received normal saline
intraperitoneally for 14 days after the 14™ day of 6-
OHDA injection.

The second group (sham): the rats that were subjected
to the same process as the Parkinsonian group, but 6-
OHDA solvent (saline) was injected instead of 6-
OHDA (10).

The third and fourth groups (extract post-treatment):
6-OHDA induced Parkinsonian rats that received
doses of 150 and 300 mg/kg of Persian yellow rose
extract intraperitoneally for 14 days after the 14™ day
of 6-OHDA injection (11).

The fifth and sixth groups (extract pretreatment): 6-
OHDA-induced Parkinsonian rats that received doses
of 150 mg/kg and 300 mg/kg of Persian yellow rose
extract intraperitoneally for 14 days before 6-OHDA
injection (11).

The seventh group (L-DOPA treatment): 6-OHDA-
induced Parkinsonian rats received a dose of 50 mg/kg
of L-DOPA intraperitoneally for 14 days after the 14"
day of 6-OHDA injection.
Induction of Parkinson's Disease

In creating the Parkinson's model, the method of
Rodrigues et al. (2001) was used through the injection
of a single dose of hydroxydopamine in the third
ventricle. First, the mice were anesthetized by the
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intraperitoneal injection of ketamine/xylazine (100.5
mg/kg). Then, a fixed mouse head stereotaxic device
and intraventricular injections were used for MFB
coordinates (DV: -8.3, AP: -3.8, ML: £ 1.8) by 6-
hydroxydopamine (200 micrograms in a volume of 5
microliters of saline containing ascorbic acid). After 5
minutes, the needle remaining in the injection site was
slowly removed. Fourteen days after the induction of
Parkinson's disease, EBST and barfix tests were
performed to confirm the Parkinsonization of the mice
(10).

Elevated Body Torsion Test (EBST)

The elevated body twist test (EBST) was carried out
according to the method described by Borlongan et al.
in 1995. Briefly, tails of the mice were taken from the 2
cm range of the connection with the body and brought
up so that the animals’ nose would be placed 2 cm above
the support surface. In this case, the animal twists its
body to the right or left, and the number of twists to
each side indicates the severity of the disease (12).
Muscle Stiffness Test

In this test, the animal is placed on the table. If the way
the animal stands and walks is normal, it will not
receive a score (score Q). If the animal is placed on the
table and remains motionless due to muscle stiffness or
begins to move with difficulty by moving its arms and
legs, the animal is given a score of 0.5. Then, the
animal's right hand is placed on a wooden platform with
a height of 3 cm. If the animal does not remove its hand
from the platform for at least 10 seconds, it will receive
a score of 0.5. This test is also done for the left hand,
and this step has 1 point in total. Subsequently, the
animal's right hand is placed on the 9 cm platform. If
the animal does not remove its hand from the platform
for at least 10 seconds, it gets a score of 1, and the left
hand is also tested in the same way. This stage has a
total of 2 scores. A completely Parkinsonian animal
gets a score of 3.5 and a healthy animal gets a score of
zero. (11)

Measurement of Motor Activity and Balance

The movement and balance activities of the animals
were determined by the rotarod device. To evaluate the
balance performance by the rotarod device, the animal
was placed on a rotating horizontal rod with a diameter
of 3 cm rotating at an initial speed of 10 rpm, and the
ultimate speed was raised from 10 to 20 rpm within 20
seconds. The time to keep balance and stay on the bar
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was recorded for each animal. After the induction of
Parkinson's disease, each animal was first given two
opportunities to get used to and adapt to the device
(the learning criterion is staying on the rod for 5
minutes). To carry out the test, the animal was placed
on the device three times and the average time
obtained was calculated. After placing the animal on
the machine every time, the animal was given 30
minutes to rest, and then the balance activity was
measured again (13).

Measurement of Antioxidant Capacity
Antioxidant capacities of whole serum and brain
tissue homogenate were determined by FRAP method.
The FRAP working solution was prepared by adding
2.5 mL of 0.25 mM acetate buffer with pH=3, 2.5 mL
of 10 mM TPTZ prepared in 40 mM hydrochloric
acid, and 2.5 mL of 20 mM FeCI6 in water. Twenty-
five microliters of serum sample or tissue homogenate
was mixed with 1.5 ml of FRAP working solution, and
after 10 minutes at 37°C, the optical absorption at 593
nm was read by a spectrophotometer. (14)
Measuring the Amount of Malondialdehyde

Two hundred pl of serum/brain tissue homogenate
was mixed with 1.5 ml of 20% acetic acid, 1.5 ml of
0.8 thiobarbituric acid (TBA) and 200 pl of 8.1% SDS
solution. Then, the samples were placed in a boiling
water bath for 60 minutes. Subsequently, the samples
were cooled and 1 ml of distilled water and 5 ml of n-
butanol-pyridine mixture were added to them and
shaken. Then, the present mixture was centrifuged at
4000 rpm for 10 minutes and the optical absorption of
the supernatant solution was recorded at a wavelength
of 523 nm (14).

Data Analysis Method

The data were analyzed using SPSS version 20
software, one-way analysis of variance, and Tukey's
post hoc test. A significance level of less than P<0.05
was considered.

Results and Discussion

Based on a one-way analysis of variance and Tukey's
post hoc test, the antioxidant capacity of serum in the
Parkinsonian group was significantly decreased
compared with the sham group (P<0.01). In the post-
treatment group with a dose of 300 mg/kg of Persian
yellow rose extract, the antioxidant capacity of the
serum was significantly higher than the Parkinson's
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group (P<0.001). In the pretreatment groups of Persian
yellow rose in doses of 150 and 300 mg/kg, the
antioxidant capacity of serum was significantly higher
than in the Parkinsonian group (P<0.001). In the group
receiving L-DOPA, the antioxidant capacity of serum
was significantly higher than in the group with
Parkinson's disease (P<0.01). Based on one-way
analysis of variance and Tukey's post hoc test, serum
malondialdehyde increased significantly in the
Parkinsonian group compared with the sham group
(P<0.001). In the post-treatment groups with doses of
150 and 300 mg/kg of Persian yellow rose extract,
malondialdehyde serum was significantly lower than
the Parkinsonian group (P<0.01 and P<0.001). In the
pretreatment groups with doses of 150 and 300 mg/kg
of Nestern Z malondialdehyde extract, the serum was
significantly lower than in the Parkinsonian group
(P<0.001). In the group receiving L-DOPA, serum
malondialdehyde was not significantly different from
the Parkinson's group. In the present study, muscle
stiffness, EBST and rotarod tests were used to evaluate
the behavior of Parkinsonian animals. The results
showed that the frequency of turning to the right in the
EBST test and the muscle stiffness score and right and
left-hand score in the muscle stiffness test increased
significantly in the Parkinsonian group compared with
the sham group, while the time to maintain balance in
the rotarod test decreased significantly.

Based on one-way analysis of variance and Tukey's
post hoc test, the antioxidant capacity of serum in the
Parkinsonian group was remarkably decreased
compared with the sham group (P<0.01). In the post-
treatment group with a dose of 300 mg/kg of Persian
yellow rose extract, the antioxidant capacity of the
serum was significantly higher than the Parkinson's
group (P<0.001). In the pretreatment groups of Persian
yellow rose extract in doses of 150 and 300 mg/kg, the
antioxidant capacity of serum was significantly higher
than the Parkinsonian group (P<0.001). In the group
receiving L-DOPA, the antioxidant capacity of serum
was noticeably higher than the group with Parkinson's
disease (P<0.01). Moreover, the antioxidant capacity of
the brain tissue in the Parkinsonian group was
significantly reduced compared with the sham group
(P<0.001). In the post-treatment group with doses of
150 and 300 mg/kg of Persian yellow rose extract, the
antioxidant capacity of the brain tissue was not
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number of turning left

Experimental groups

Chart 1: A comparison of the frequency of turning left in
the EBST test in the studied groups (analysis of variance
test and Tukey's post hoc test). PD: Parkinsonian rats. RO:
hydroalcoholic extract of Persian yellow rose. Positive
control: A group receiving L-DOPA. *Indicates a
significant difference with the Parkinsonian group
(**P<0.01 and *P<0.05).

significantly different from the Parkinson's group. In
the pretreatment groups of Persian yellow rose extract
in doses of 150 and 300 mg/kg, the antioxidant
capacity of the brain tissue was significantly higher
than that of the Parkinsonian group (P<0.05,
P<0.001). In the group receiving L-DOPA, the
antioxidant capacity of the brain was significantly
higher than in the Parkinson's group. Based on one-
way analysis of variance and Tukey's post hoc test,
serum malondialdehyde increased significantly in the
Parkinsonian group compared with the sham group
(P<0.001). In the post-treatment groups with doses of
150 and 300 mg/kg of Persian yellow rose extract,
malondialdehyde serum was significantly lower than
the Parkinsonian group (P<0.01 and P<0.001). In the
pretreatment groups with doses of 150 and 300 mg/kg
of Nestern Z malondialdehyde extract, the serum was
significantly lower than the Parkinsonian group
(P<0.001). In the group receiving L-DOPA, serum
malondialdehyde was not noticeably distinct from the
Parkinson's group (P<0.001). Brain tissue
malondialdehyde increased significantly in the
Parkinsonian group compared to the sham group
(P<0.001). In the post-treatment group with a dose of
300 mg/kg of the Persian yellow rose
malondialdehyde extract, the brain tissue was
significantly lower than the Parkinsonian group
(P<0.001). In the pretreatment groups with doses of
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150 and 300 mg/kg of Nestern Z malondialdehyde
extract, the brain tissue was significantly lower than the
Parkinsonian group (P<0.001). In the group receiving
L-DOPA, malondialdehyde in the brain tissue was not
significantly different from the Parkinson's group.
A Comparison of the Frequency of Turning Left in
the EBST Test in the Studied Groups
According to the results of a one-way analysis of
variance and Tukey's post hoc test, the frequency of
turning to the left in the EBST test was significantly
lower in the Parkinsonian group than in the sham group
(P<0.01). The frequency of turning to the left in the
EBST test was significantly higher in the pretreatment
groups with 300 doses of Persian yellow rose extract
and L-DOPA than in the Parkinsonian group (P<0.05).
(Chart 1).
A Comparison of the Frequency of Turning to the
Right in the EBST Test in the Studied Groups
According to the results of a one-way analysis of
variance and Tukey's post hoc test, the frequency of
turning to the right in the EBST test was remarkably
greater in the Parkinsonian group than in the sham
group (P<0.01). The frequency of turning to the right in
the EBST test was significantly lower in the post-
treatment groups with doses of 150 and 300 mg/kg of
Rosa foetida extract than in the Parkinsonian group
(P<0.01 and P<0.05). The frequency of turning to the
right in the EBST test in the pretreatment group with
the Persian yellow rose extract at a dose of 300 mg/kg
104

number of turning right

Experimental groups

Chart 2: A comparison of the frequency of turning to the right
in the EBST test in the studied groups (analysis of variance
test and Tukey's post hoc test). PD: Parkinsonian rats. RO:
hydroalcoholic extract of Persian yellow rose. Positive
control: A group receiving L-DOPA. *Indicates a significant
difference with the Parkinsonian group (**P<0.01 and
P<0.05).
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right hand score

Experimental groups

Chart 3: A comparison of the right-hand score in the
muscle stiffness test in the studied groups (analysis of
variance test and Tukey's post hoc test). PD: Parkinsonian
rats. RO: hydroalcoholicextract of a Persian yellow rose.
Positive control: group receiving L-DOPA. *Indicates a
significant difference with the Parkinsonian group
(*** P<0.001).

and L-DOPA was significantly lower than in the
Parkinsonian group (P<0.05). (Chart 2).

A Comparison of the Right Hand Score in the
Muscle Stiffness Test in the Studied Groups
According to the results of a one-way analysis of
variance and Tukey's post hoc test, the right hand
score in the Parkinsonian group was significantly
higher than the sham group (P<0.001). The score of
the right-hand in the pretreatment group with the
Persian yellow rose extract at a dose of 300 mg/kg was
significantly  decreased compared with the
Parkinsonian group (P<0.001). The score of the right
hand in the extract post-treatment and extract pre-
treatment groups at a dose of 150 was not noticeably
distinct from the Parkinsonian group (Chart 3).

A Comparison of the Left-Hand Score in the
Muscle Stiffness Test in the Studied Groups
According to the results of a one-way analysis of
variance and Tukey's post hoc test, the left-hand score
in the Parkinsonian group was significantly higher
than the sham group (P<0.001). The score of the left
hand in the pretreatment group with the Persian
yellow rose extract at a dose of 300 mg/kg was
significantly  decreased compared with the
Parkinsonian group (P<0.001). The score of the left
hand in the extract post-treatment and extract pre-
treatment groups at a dose of 150 was not significantly
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Chart 4: A comparison of the left-hand score in the muscle
stiffness test in the studied groups (analysis of variance test
and Tukey's post hoc test). PD: Parkinsonian rats. RO:
hydroalcoholic extract of Persian yellow rose. Positive
control: group receiving L-DOPA. *Indicates a significant
difference with the Parkinsonian group (*** P<0.001).
different from the Parkinsonian group (Chart 4).

A Comparison of the Muscle Stiffness Score in the
Muscle Stiffness Test in the Studied Groups
According to a one-way analysis of variance and
Tukey's post hoc test, the duration of maintaining
balance in the rotarod test was noticeably reduced in the
Parkinsonian group compared with the sham group
(P<0.001). In the post-treatment group with doses of
150 and 300 mg/kg of Persian yellow rose, the duration
of maintaining balance in the rotarod test was

0.6+

Muscle stiffness

Experimental groups

Chart 5: A comparison of the muscle stiffness score in the
muscle stiffness test in the studied groups (analysis of
variance test and Tukey's post hoc test). PD: Parkinsonian
rats. RO: hydroalcoholic extract of Persian yellow rose.
Positive control: group receiving L-DOPA. *Indicates a
significant difference with the Parkinsonian group
(*** P<0.001).
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significantly longer than that of the Parkinsonian
group (P<0.05 and P<0.001). In the pretreatment
groups of Persian yellow rose extract in doses of 150
and 300 mg/kg, the duration of maintaining balance in
the rotarod test was significantly longer than in the
Parkinsonian group (P<0.001). In the group receiving
L-DOPA, the duration of maintaining balance in the
rotarod test was significantly longer than that in the
Parkinsonian group (P<0.001) (Chart 5).

A Comparing the Duration of Maintaining
Balance in the Rotarod Test in the Studied
Groups

According to one-way analysis of variance and
Tukey's post hoc test, the duration of maintaining
balance in the rotarod test was significantly reduced in
the parkinsonian group compared to the sham group
(P<0.001). In the post-treatment group with doses of
150 and 300 mg/kg of yellow nester extract, the
duration of maintaining balance in the rotarod test was
significantly longer than in the parkinsonian group
(P<0.05 and P<0.001). In the pretreatment groups of
Persian yellow extract in doses of 150 and 300 mg/kg,
the duration of maintaining balance in the rotarod test
was significantly longer than the parkinsonian group
(P<0.001). In the group receiving L-DOPA, the
duration of maintaining balance in the rotarod test was
significantly longer than the group with Parkinson's

N
3

200+

1504

Time on rotarod (s)

Experimental groups

Chart 6: Comparison of the duration of maintaining
balance in the rotarod test in the studied groups (analysis of
variance test and Tukey's post hoc test). PD: Parkinsonian
rats. RO: hydroalcoholic extract of Persian yellow rose.
Positive control: group receiving L-DOPA. * Indicates a
significant difference with the Parkinsonian group
(*P<0.05 and ***P<0.001).
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Experimental groups

Chart 7: Comparison of the antioxidant capacity of the brain
tissue in the studied groups (analysis of variance and Tukey's
post hoc test). PD: Parkinsonian rats. RO: hydroalcoholic
extract of Persian yellow rose. Positive control: group
receiving L-DOPA. * Indicates a significant difference with
the Parkinsonian group (*P<0.05, and ***P<0.001).

disease (P<0.001) (Chart 6).

A Comparison of Oxidant Tissues in the Studied
Groups

Based on one-way ANOVA and Tukey's post hoc test,
the antioxidant capacity of the brain tissue in the
parkinsonian group was significantly reduced
compared to the sham group (P<0.001). In the post-
treatment group with doses of 150 and 300 mg/kg of
yellow nester extract, the antioxidant capacity of the
brain tissue was not significantly different from the
Parkinson's group. In the pretreatment groups of
Persian yellow rose extract in doses of 150 and 300
mg/kg, the antioxidant capacity of the brain tissue was
significantly higher than that of the parkinsonian group
(P<0.05, P<0.001). In the group receiving L-DOPA, the
antioxidant capacity of the brain was significantly
higher than in the Parkinson's group (P<0.001) (Chart
7).

It was shown in the present study that Persian yellow
rose could have protective effects in Parkinsonian rats.
This plant decreased immobility in the muscle stiffness
test as well as the frequency of twisting in the EBST
test, and improved the ability to maintain balance in the
rotarod test. Persian yellow rose extract also increased
the antioxidant capacity and decreased
malondialdehyde in the brain and serum of the
Parkinsonian rats. Thus, it can be said that Persian
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yellow rose extract improves motor symptoms and
balance disorders by protecting nerve cells against
oxidative damage caused by 6-hydroxydopamine. It
comes from Parkinson's disease. It has been indicated
that there is a positive relationship between the death
of nigral dopaminergic cells and the severity of
behavioral symptoms in the 6-hydroxydopamine
animal model (15). The most reliable test in the acute
assessment of Parkinson's patients in the laboratory is
the elevated body torsion test or EBST, which can
detect partial or almost complete damage in the
substantia nigra. In this test, the induction of
Parkinson's disease is related to a rise in the number,
intensity and degree of twisting deviations (15, 16).
Moreover, the time spent on the rotation of the rotard
apparatus has an inverse relationship with cell damage
in this nucleus (17).

Furthermore, an increase in the duration of immobility
in the muscle stiffness test in Parkinsonian rats has
been reported in the studies conducted by Reyhani et
al. in 2015 (18), Setreki et al. in 2018 (19) and Nasri
in 2012 (15). The immobility or akinesia that occurs
in Parkinson's disease is often due to the reduction of
dopamine secretion in the basal ganglia. Its secretion
also decreases in the limbic system, which may
severely reduce the nerve stimulation to perform
motor activity (19). In the present study, post-
treatment of the Parkinsonian rats with Persian yellow
rose extract in doses of 150 and 300 mg/kg and pre-
treatment with Persian yellow rose extract in dose of
300 caused significant decreases in the frequency of
turning to the right. Moreover, pretreatment of the
Parkinsonian rats with Persian yellow rose extract in a
dose of 300 resulted in a significant decrease in left-
and right-hand scores. Furthermore, the duration of
maintaining balance in the rotarod test was
significantly increased in the groups receiving the
extract as post-treatment and pre-treatment, which
indicates the protective effects of the Persian yellow
rose extract against muscle stiffness and movement as
well as balance disorders caused by reviewing the
sources. Protective effects of the yellow nasturtium
against nerve damage have not been investigated to
date. However, protective effects of other rose species
on the nervous system have been shown. These
protective effects include the protective effect of Rosa
canina L in increasing hippocampal neuronal density
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(20), improving depression, and cognitive impairment
in diabetic rats (21), the protective effect of Rosa
laevigata on PC12 nerve cells against damage caused
by hydrogen peroxide (22), and the protective effects of
Rosa damascena against neurological damage caused
by Alzheimer's (23). Neuroprotective effects of rose
species have been attributed to the antioxidant and anti-
inflammatory activities of the phenolic compounds
present in them (22).

In the present study, in order to determine the
mechanism of the protective effects of Persian yellow
rose extract against Parkinson's disease, some oxidative
stress parameters were determined in the studied groups
and it was observed that the induction of Parkinson's
disease through intracerebral injection of 6-
hydroxydopamine caused a significant decrease in the
antioxidant capacity of the brain and serum. A
significant increase in MDA was observed. In
physiological conditions, 6-hydroxydopamine poison is
oxidized very quickly and turns into hydrogen peroxide
and then turns into hydroxyl radical, which is one of the
most destructive free radicals for living cells. Some
degrees of oxidative damage in Parkinsonian rats
treated with 6-hydroxydopamine have been reported in
some studies (20), which is consistent with the findings
of this study. The progressive loss of dopaminergic
neurons in the basal ganglia is the most important
pathological finding in the brain of patients with
Parkinson's disease. The destruction of these neurons
results in the reduction of the dopamine
neurotransmitter in this area. As long as 50-60% of
dopaminergic neurons have not been destroyed and 80-
85% of the amount of dopamine in the striatum has not
decreased, symptoms of the disease will not appear
(24). Regarding the death of dopaminergic cells, there
are several hypotheses such as mitochondrial complex
I defects related to the electron transport chain, iron
accumulation, protein accumulation, inflammatory
immune responses, dysfunction of liver cytochrome
p450 and oxidative stress, and increased formation of
free radicals (25). The increase in lipid peroxidation in
the body area of patients with Parkinson's disease can
be a result of increased iron ion, disruption of
mitochondrial complex 1 activity, and increased nitric
oxide production. The role of each of these factors has
been shown in increasing the production of free radicals
as well as the brain of Parkinson's patients. Moroever,
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a reduction in the activity of brain antioxidant
enzymes has been reported in patients with
Parkinson's disease (26, 27). In the present study,
pretreatment and posttreatment of the Parkinsonian
rats with Persian yellow rose extract caused a
noticeable increase in the antioxidant capacity and a
significant decrease in MDA in the brain and serum.
So far, the antioxidant effects of Persian yellow rose
have been shown in 2 studies conducted by Norouzi et
al. in 2020 and Noor Alizadeh et al. in 2018 in an in
vitro environment (28, 29). Also, in a study conducted
in Turkey, it was reported that the extract of Persian
yellow rose exhibited a greater degree of antioxidant
activity in chelating metals than other plant extracts
tested (30). In general, antiParkinsonian drugs are a
series of drugs that are prescribed to treat and decrease
the symptoms of Parkinson's disease. These drugs,
including safinamide which is effective on non-motor
symptoms in Parkinson's disease, are used to either
modulate the level of dopamine in the brain or to
simulate the function of dopamine (31). Since there is
no definitive cure for Parkinson's disease, it can be
said that Persian yellow rose extract also improves
motor symptoms and balances disorders by protecting
nerve cells against the oxidative damage caused by 6-
hydroxydopamine.

Conclusion

It was found in the present study that Persian yellow
rose extract could have protective effects on
Parkinsonian rats. This extract caused a decrease in
immobility in the muscle stiffness test, reduced the
frequency of twisting in the EBST test, and improved
the ability to maintain balance in the rotarod test.
Persian yellow rose extract also increased the
antioxidant capacity and decreased malondialdehyde
in the brain and serum of the Parkinsonian rats. Thus,
it can be said that Persian yellow rose extract could
improve motor symptoms and balance disorders by
protecting nerve cells against the oxidative damage
caused by 6-hydroxydopamine that comes from
Parkinson's disease.

Acknowledgment

This article is the result of a research project and
general doctoral thesis, with code 3769. The authors

15

Jivad et al.

would like to express their appreciation and gratitude to
the respected officials of the Deputy of Research and
Technology and the personnel of the Medicinal Plants
Research Center of Shahrekord University of Medical
Sciences who helped us conduct this research.

Conflict of Interest

The authors declare that they have no conflict of
interest.

References

1. Vazifehkhah S, Karimzadeh F. Parkinson Disease: from
Pathophysiology to the Animal Models. Neurosci J Shefa Khatam.
2016;4(3):91-102.

2. Simon DK, Tanner CM, Brundin P. Parkinson disease
epidemiology, pathology, genetics, and pathophysiology. Clin
Geriatr Med. 2020;36(1):1-12.

3. Balestrino R, Schapira AH. Parkinson disease. Europ J Neurol.
2020;27(1):27-42.

4. Melissa, Armstrong , Michael S Okun , Diagnosis and Treatment
of Parkinson Disease: A Review JAMA. 2020;323(6):548-560

5. Srivastav S, Fatima M, Mondal AC. Important medicinal herbs in
Parkinson’s disease pharmacotherapy. Biomed Pharmacother.
2017;92(4):856-63.

6. Asgarpanah J, Ziarati P, Safialdinardebily M. The volatile oil
composition of Rosa foetida Herrm. flowers growing wild in
Kurdistan province (Iran). J Essential Oil Bear Plant.
2014;17(1):169-72.

7. Rezghi M, Hosseini DSR, Asgarpanah J. Rosa foetida flowers as
a future natural antibacterial agent against the main cause of skin
burn wound infections, Pseudomonas aeroginosa. J Herbal Drug.
2015;5(3):209-13.

8-Noruzi Z, Moslehi M, Salehi M. Antioxidant activity and phenolic
compounds of aqueous and ethanolic extracts of Iranian yellow
Nastaran (Rosa foetida Herrm.) and evaluation of antimicrobial
propertiess on Salmonella enterica, Bacillus cereus and
Staphylococcus aureus. Iranian J Med Arom Plant. 2020;3(4):55-66.
9. Nooralizadeh Z, Khangholi S, Khademi O. Antioxidant activity,
total polyphenol and ascorbic acid contents of Persian yellow rose
(Rosa foetida Herrm.) and dog-rose (Rosa canina L.) collected from
West Azarbaijan province-Iran. TMU Uni Med Sci J. 2018;4(12):77-
83.

10. Rose B. Creed, B.S, Matthew S. Goldberg. New Developments
in Genetic Rat Models of Parkinson’s Disease. Mov Disord. 2018
May; 33(5): 717-729.

11. Barnes J, Anderson L, Phillipson J. Herbal medicinesa guide for
healthcare professionals. London: Pharmaceutical Press; 2002.

12. llaria R, Davide C, Brigida R, Giuseppe G, Eugenio Sci,
Marcello A. Comparison between Tail Suspension Swing Test and
Standard Rotation Test in Revealing Early Motor Behavioral
Changes and Neurodegeneration in 6-OHDA HemiParkinsonian
Rats. Int. J. Mol. Sci. 2020, 21(8), 2874.

13. Shabani M, Larizadeh M, Parsania S, Hajali V, Shojaei A.
Evaluation of destructive effects of exposure to cisplatin during
developmental stage: no profound evidence for sex differences in
impaired motor and memory performance. Int J Neurosci.
2012;122(8):439-48.

14. Aldarmaa J, Liu Z, Long J, Mo X, Ma J, Liu J. Anti-convulsant
effect and mechanism of Astragalus mongholicus extract in vitro and
in vivo: protection against oxidative damage and mitochondrial
dysfunction. Neurochemical research. 2010;35(1):33.

Herbal Medicines Journal. 2023; 8(1):1-16



protective impacts of Rosa foetida extract on Parkinson

15. Nasri S, Niknami Z, Ziai S, Roghani M, Kamalinejad M. An
investigation into the effect of Morus nigra |. Leaf extract on
parkinson's disease symptoms and oxidative stress markers in male
rats. J Pharm Res. 2012;1(2):71-9.

16. Haghdoost-Yazdi H, Sehatbakhsh S, Sophiabadi M, Dargahi T,
Yaghubidust M, Piri H. Effect of potassium channel blocker
Tetraethylammonium pretreatment on prevention of the 6-OHDA-
induced chronic Parkinson's disease in rats. J Qazvin Uni Med Sci.
2016;20(2):41-8.

17. Esmaeili MH, Haghdoost Yazdi H, Abbasi E, Farshad N. The
effects of sodium hydrosulfide on motor learning in a rat model of
parkinson’s disease. J Qazvin Uni Med Sci. 2019;22(6):106-15.
18. Reyhani RS, Mahmoudi J. Role of adenosine a2a receptors on
6-hydroxydopmaine-induced catalepsy in rats. J Comp Pathobiol.
2015;12(1):30-42.

19. Setorki M, Mahmoudi R, Zanganehnejad Z. Effect of biarum
carduchrum in 6-hydroxydopamine-induced parkinsonism in rats:
Using behavioral tests. Snsevar Uni Med Sci J. 2018;1(2):12-23.
20. Amintaheri N, Tehranipour M, Balanezhad SZ. The Effects of
aqueous extracts of Rosa canina L fruit on hippocampus neuronal
density in male mouse. Res Med. 2017;41(4):251-7.

21. Farajpour R, Sadigh-Eteghad S, Ahmadian N, Farzipour M,
Mahmoudi J, Majdi A. Chronic administration of Rosa canina
hydro-alcoholic extract attenuates depressive-like behavior and
recognition memory impairment in diabetic mice: a possible role
of oxidative stress. Med Princ Pract. 2017;26(3):245-50.

22. LiuM, Xu'Y, Han X, Liang C, Yin L, Xu L, et al. Potent effects
of flavonoid-rich extract from Rosa laevigata Michx fruit against
hydrogen peroxide-induced damage in PC12 cells via attenuation
of oxidative stress, inflammation and apoptosis. Molecules.
2014;19(8):11816-32.

23. Esfandiary E, Karimipour M, Mardani M, Ghanadian M, Alaei
HA, Mohammadnejad D, et al. Neuroprotective effects of Rosa

Jivad et al.

damascena extract on learning and memory in a rat model of
amyloid-B-induced Alzheimer's disease. Adv Biomed Res.
2015;4(13):22-9.

24. Hatami H, Dehghan G, Alavi F. The Protective Effects of
Saffron Extract" Crocus sativus"on Oxidative Stress Reduction in
Male Rats with Parkinson’s Disease. Sci J Ilam Univ Med Sci.
2019;27(2):148-58.

25- Jiang H, Song N, Jiao Q, Shi L, Du X. Iron pathophysiology in
parkinson diseases. Amesterdom: Springer; 2019.

26. Ikawa M, Okazawa H, Kudo T, Kuriyama M, Fujibayashi Y,
Yoneda M. Evaluation of striatal oxidative stress in patients with
Parkinson's disease using [62Cu] ATSM PET. Nucl Med Biol.
2011;38(7):945-51.

27. Henchcliffe C, Beal MF. Mitochondrial biology and oxidative
stress in Parkinson disease pathogenesis. Nat Clin Pract.
2008;4(11):600-9.

28. Noruzi Z, Moslehi M, Salehi M. Antioxidant activity and
phenolic compounds of aqueous and ethanolic extracts of Iranian
yellow Nastaran (Rosa foetida Herrm.) and evaluation of
antimicrobial properties on Salmonella enterica, Bacillus cereus and
Staphylococcus aureus. Iranian J Med Arom Plant. 2020;3(4):55-66.
29. Nooralizadeh Z, Khangholi S, Khademi O. Antioxidant activity,
total polyphenol and ascorbic acid contents of Persian yellow rose
(Rosa foetida Herrm.) and dog-rose (Rosa canina L.) collected from
West Azarbaijan province-Iran. TMU Uni Med Sci J. 2018;4(12):77-
83

30. Serteser A, Kargioglu M, Gok V, Bagci Y, Ozcan MM, Arslan
D. Determination of antioxidant effects of some plant species wild
growing in Turkey. Int J Food Sci Nutr. 2008;59(7-8):643-51.

31. Stocchi F, Antonini A, Berg D, Bergmans B, Jost W,
Katzenschlager R, ET AL."Safinamide in the treatment pathway of
Parkinson’s Disease: a European Delphi Consensus." npj Parkinson's
Disease. 2022;8(1): 1-9.

© Nahid Jivad, Zahra Forouzandeh Shahraki, Amir Mahdi Naseri. Originally published in the Herbal Medicines Journal (http:/www.hmj.lums.ac.ir),
24.08.2023. This article is an open access article under the terms of Creative Commons Attribution License, (https://creativecommons.org/licenses/by/4.0/), the
license permits unlimited use, distribution, and reproduction in any medium, provided the original work is properly cited in the Herbal Medicines Journal. The
complete bibliographic information, a link to the original publication on http://www. hmj.lums.ac.ir/, as well as this copyright and license information must be
included.

16 Herbal Medicines Journal. 2023; 8(1):1-16


http://hmj.lums.ac.ir/index.php/hmj/login?source=%2Findex.php%2Fhmj%2Fuser
https://creativecommons.org/licenses/by/4.0/

