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: Rats weighing 200 to 220 gr and hypertension at 10 to 12
weeks of age responding to the main symptoms of hypertension were selected. The
rats will be divided into 6 treatment groups after a period of injection of L NAME
that results in hypertension. Balance and motor coordination test was performed after
8 weeks of exercise using Beam Walking Test. The treatment groups were given
orally garlic and sorbide extracting.

: In the hypertensive group, white matter and gray matter had some amount
of hypertension associated with cellular distribution in the granular area. In Purkinje
cells, degenerative cellular changes are observed.

Endurance training group did not show any significant changes compared to control
group. The endurance training group and the garlic extract retained some meningeal
detachment along with some blood accumulation, and the sorbide group in the

purkinje cells degenerative changes such as bold cytoplasm and unspecified nucleus Keywords: Aerobic exercises,
are seen. In the endurance training group and sorbide in the purkinje cells are still Cerebellum, HypertenSIOn,
seen with abnormal features such as dark cytoplasm and undefined nucleus. Sorbate, Garlic

: Hypertension causes moderate changes in the purkinje layer and mild
changes in the granular layer, as well as mild hyperemia in the cerebellar tissue and
the sorbide and garlic extract alone, as well as markedly reduced exercise training.
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Introduction

Blood pressure is considered one of the leading
causes of death in the world. More than 1 in 5 people
in the world have high blood pressure, and about
half of all deaths are due to previous illness or
stroke. Factors caused by hypertension cause the
death of 9 million and four hundred thousand people
in the world annually. The risk of diastolic
hypertension decreases with age and the risk of
systolic hypertension increases. Blood pressure >
75/115 is associated with an increased risk of
ischemia, stroke and death. Clinical Criteria the
definition of hypertension is defined in at least two
separate outpatient visits based on the average of at
least two measured blood pressures above 75.115
while sitting.

Exercise is one of the non-pharmacological
methods for treating hypertension. Aerobic exercise
lowers blood pressure in young and old people; this
reduction is around 10-5 mmHG.

Aqueous extract of garlic reduces the force of
atrial contraction, which is also significant in low
doses. Among the chemicals in garlic are Allicin and
organo-selenium compounds

L-NAME causes changes in blood pressure and
vascular reactivity acutely and chronically by
reducing the bioavailability of NO. However, in
cases of long-term administration, it stimulates NO
production through the feedback of regulatory
mechanisms. In addition, stimulation of NO
production by L-NAME is regulated under the
influence of blood pressure conditions through the
feedback of various regulatory mechanisms.

Evidence and reports suggest that garlic, in
addition to having therapeutic effects in
cardiovascular disorders, is also effective in treating
central nervous system disorders such as depression,
Alzheimer's and Parkinson's. In an experimental
study, the results showed that garlic extract, if used
in reasonable doses, can reduce many symptoms of
depression.

According to studies, moderate-intensity aerobic
exercise significantly reduces blood pressure. The
effect of low-intensity exercise on blood pressure
was measured and it was concluded that low-
intensity walking can be an effective measure in
controlling hypertension.

Based on the above issues, the aim of this study
was to investigate the healing properties of
endurance training combined with garlic extract on
histopathological changes induced by induction of
blood pressure by L-NAME in rat cerebellar tissue.
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Methodology

In this study, 28 female Wistar rats weighing 200
to 220 g were randomly divided into a control group
of 4 heads and 6 experimental groups of 24 heads,
and tested positive for the Open Field Test.

In order to induce blood pressure, injection of
L NAME drug (Swiss company Sigma) at the rate
of 10 mg per kg of body weight was used 5 times a
week for 8 weeks. Nitroxide-like hormone (NO) and
angiotensin-converting enzyme (ACE) were
measured to measure blood pressure.

High blood pressure rats aged 10 to 12 weeks
that responded to the main symptoms of
hypertension, such as a measurement of the
hormone nitroxide, were selected as the study
sample. They were kept at a temperature of 18 to 22
° C and overnight periods of 19 to 7 in the dark and
7 to 19 at night, and then were divided into 6
treatment groups from a period of L NAME
injection that resulted in hypertension.

Balance and motor coordination test was taken
after 7 weeks of training using Beam Walking or
Balance Test. The treatment groups were given
garlic extract and sorbide tablets orally per kilogram
of body weight. Rats in the training group trained 30
minutes a day and 7 days a week for 7 weeks.

At the end of four weeks of training and drug
delivery, for sampling, the rats were first
anesthetized by intraperitoneal injection of a
combination of ketamine and xylazine, and then
with a scalpel, their brain cavity was cut and the
cerebellum sample was isolated with scissors and
forceps. Then the samples were sent to the
laboratory to prepare histological sections.

Results

In sections prepared from the control group,
cerebellar tissue is associated with normal and
healthy features in which typical and natural tissue
criteria are seen. The arrangement of the tree in the
cerebellum with natural features includes gray
matter below the soft tissue and white matter below
the gray matter so that the gray matter is visible with
its three distinct layers. The first layer, which is
found just below the soft tissue, is called the
molecular layer, which has a small number of cells
with a large amount of nerve fibers. The middle
layer, which consists of just a row of large, pear-
shaped cells called Purkinje cells, is actually a single
layer, and these cells are morphologically and size
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different from other cerebellum cells. The third layer
of gray matter, called granular, contains more than
10 rows of very small cells with dark nuclei. Then
there is the white matter beneath the layer, which
lacks a cell body and has nerve fibers along with
neuroglial cells. In sections prepared from the blood
pressure group, in some areas, superficial meningeal
and soft palate separation is observed from the
tissue. White matter and gray matter are suitable for
size and dispersion, but some congestion and
accumulation of blood can be seen inside the tissue.
The Purkinje cell layer has slight changes such as
increased intercellular distances and degenerative
cellular changes. Purkinje cells with dark cytoplasm
and shrink in size and an indistinct nucleus are seen,
which is a sign of degenerative cell changes and
Necrosis.

In the sections prepared from the endurance
training group, cerebellar tissue had a general tissue
order and did not show any significant changes
compared to the control group. White matter and
gray matter are well defined and have no change in
size or shape, and the tree arrangement is a regular
texture. In the middle layer of Purkinje cells, it is
seen that although the cell size is slightly smaller
than the control group cells, the cytoplasmic and
nuclear characteristics of the cell are normal. Some
accumulation of blood is also observed in the
intervals between substances.

In the sections prepared from the garlic extract
group, white matter and gray matter have natural
characteristics and specific and normal size. The
meningeal membrane has superficial detachment in
some areas. Purkinje cells are visible with clear
cytoplasm and distinct nucleus and appropriate size.
In the sections prepared from the endurance training
group, garlic extract and white matter and gray
matter with normal characteristics and normal size
were seen in the cerebellar tissue in comparison with
the control group. The meningeal membrane is
accompanied by some superficial detachment.
Purkinje cells have a clear cytoplasm and a well-
defined nucleus of appropriate size. There is also
some accumulation of blood in the interstitial areas.

In the sections prepared from the group of
sorbide tablets, white matter and gray matter in the
cerebellar tissue have appropriate size and shape,
and the tree arrangement of the tissue is regular. The
molecular layer and the granular layer are
unchanged, while in the middle layer of Purkinje
cells with smaller size and degenerative changes
such as thickened and reduced cytoplasm and the
nucleus is indistinct and destroyed. In the sections
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prepared from the endurance training group and
sorbide tablets, white matter and gray matter are
seen in the cerebellar tissue unchanged and with
regular characteristics. The molecular layer and the
granular layer have normal characteristics, while in
the middle layer some Purkinje cells with abnormal
characteristics such as dark cytoplasm and
indeterminate nucleus are seen, but most of the cells
of this layer have normal characteristics.

Conclusion

In general, the observed effects of garlic extract
and exercise training in research show that garlic
extract increases the serum level of nitric oxide
metabolites and this effect of garlic remains for up
to two weeks after administration, but over time is
weak. Aqueous extracts of garlic can also reduce the
force of atrial contraction. Aerobic exercise,
including jogging and swimming, also improves
central and peripheral blood flow and increases the
capacity of muscle cells to produce energy. Exercise
is one of the non-pharmacological methods for
treating hypertension, and aerobic exercise lowers
blood pressure in young and old people, although
this reduction is about 5-10 mm Hg. Power activities
on blood pressure can reduce or increase it or have
no effect. Due to the importance of the content in the
present study, we simultaneously investigated the
restorative properties of garlic extract along with a
course of aerobic exercise on the histological
structure of the cerebellum in rats with L-Name
induced hypertension and the results showed that
Garlic extract and sorbide reduce the effects of
induced hypertension, especially when combined
with aerobic exercise.

Other effects of garlic include the effectiveness
of garlic in the contractile strength of isolated rat
atria following an increase in adrenaline. As can be
seen in the results of Shahidi et al.'s research in
2005, it has been shown that the contractile strength
of the isolated atrium is reduced by garlic aqueous
extract, and this reduction is also significant at low
doses.

Evidence and reports suggest that garlic, in
addition to having therapeutic effects in
cardiovascular disorders, is also effective in treating
central nervous system disorders such as depression,
Alzheimer's and Parkinson's. In an experimental
study conducted by Naserpour et al in 2009, the
antidepressant effects of garlic, the hydroalcoholic
extract of garlic, were investigated. Their results
show that garlic extract, if used in reasonable doses,
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can reduce many symptoms of depression. In our
study, garlic extract improved the Purkinje layer and
cerebellar granular layer compared to the
hypertensive group. Therefore, this could mean that
garlic extract has improved the function of
cerebellar tissue in mice, and from this point of
view, our study is consistent with this study.

The results of the present study showed that
blood pressure causes moderate changes in the
Purkinje layer and mild changes in the granular layer
of the cerebellum and causes mild hyperemia in the
cerebellar tissue. Endurance training as well as
sorbid tablets caused slight changes in the Purkinje
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layer and mild hyperemia in the cerebellar tissue,
but endurance training with sorbide tablets caused
only slight changes in the Purkinje layer of the
cerebellar tissue.
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