Research Paper

The Effect of Eight Weeks of Periodic Endurance Training and Ginkgo Biloba
Supplementation on Brain-Derived Neurotrophic Factor of Hippocampal Tissue

in Alzheimer’s Experimental Model

Fatemeh Parsi Far! “®@  Majid Vahidian-Rezazadeh*2“®  Mohsen Saravani®®®%, Hossien

Nakhaie*“ @@

1. Master's student in exercise physiology, Faculty of Educational Sciences, University of Sistan and Baluchistan,

Zahedan, lran

2. Associate Professor of Exercise Physiology, Department of Sport Sciences, Montazeri Technical College of Mashhad,

Technical and Vocational University, Mashhad, Iran

3. Assistant Professor of Clinical Biochemistry, Faculty of Medicine, Zahedan University of Medical Sciences, Zahedan,

Iran

4. Assistant Professor of Exercise Physiology, Zahedan University of Medical Sciences, Zahedan, Iran

Received: 2023/09/23 Accepted: 2024/01/05

Abstract

: Alzheimer's disease is the most common form of dementia, which is
a fatal neurological disorder. The purpose of this study was to investigate the effect
of eight weeks of endurance training and Ginkgo biloba supplementation on the
neurotrophic factor derived (BDNF) level from the hippocampus brain in the
Alzheimer's experimental model.

: This research was of laboratory type. 50 male Wistar rats
weighing 25020 grams were prepared and divided into seven groups including
healthy control, Alzheimer's control, intermittent endurance exercise,
Ginkgobiloba supplement, Ginkgobiloba supplement+exercise, shock Surgery, and
placebo. To induce Alzheimer's disease in the patient groups, amyloid-beta
solution was injected into both sides of the ventricles of the rats' brains. For eight
weeks, the exercise groups ran on a treadmill 5 days a week, and the supplemented
groups received Ginkgo biloba solution. 24 hours after the last exercise session, the
hippocampus tissue was extracted and the BDNF protein level was measured using
ELISA method.SPSS software version 22 was used to analyze the data at a
significant level (P>0.05).

. In the comparison between the groups, the level of BDNF factor was
higher in the training+supplement group than in the healthy control, Alzheimer's
control, surgical shock, and placebo groups, no increase was observed in the
training and supplement alone groups, and the level of the factor was also
decreased in the surgical shock and placebo groups.

Intermittent endurance exercise and Ginkgo Biloba supplement
consumption at the same time can be an effective treatment to increase the level of
BDNF to slow down the process of Alzheimer's disease.
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Introduction

One of the age-related diseases in which a
person's ability to think, understand, and remember
decreases is Alzheimer's disease. This disease is the
most important disease of brain degeneration, which
is seen in women and men in equal proportion.
Alzheimer's is a disease that is associated with
neurological disorders, which clinically begins with
defects in cognitive function and emotional
behaviors, which are mainly caused by selective
neuron  dysfunction,  synaptic  loss, and
neuroinflammation.  Excessive  deposition  of
amyloid beta peptides in the form of plaques in the
cerebral cortex and hippocampus and the presence
of neurofibrillary tangles are the main
pathophysiological features of AD. Besides these,
AD is strongly associated with inflammatory
processes leading to neurotoxicity. Brain-derived
neurotrophic factor is one of the potential targets for
the treatment of Alzheimer's disease because it plays
a key role in synaptic plasticity. Low levels of brain-
derived neurotrophic factor (BDNF) play a role in
the pathophysiology of neurological diseases,
including AD, and it has been proven that active
lifestyle and healthy nutrition regulate the level of
this factor. In the last ten years, it has been suggested
that exercise has a very beneficial effect in the
treatment of neurological diseases such as AD. In
addition, the prevention of this disease has
medicinal, non-pharmacological treatment, as well
as a combination of these two treatments, which is a
very powerful non-pharmacological treatment of
physical activity. Recent research has proven that
physical inactivity causes neurological diseases,
especially Alzheimer's disease, and it can be said
that exercise delays the progress of chronic diseases,
especially diseases related to the aging process. The
research and surveys conducted by the researcher
showed that many researches and different drug
treatments and physical activities have been
conducted with different statistical populations,
which have had contradictory results, but in the
meantime, the simultaneous effect of Ginkgobiloba
supplement and endurance training that was done
experimentally was not observed, so in the research
Presently, the effect of eight weeks of periodic
endurance training and Ginkgobiloba supplement
consumption on changes in BDNF was investigated.

Methodology

This study has a code from the Research Ethics
Working Group under the number IR.SSRI.REC-

1402-234, which was received from the Research
Institute of Physical Education and Sports Sciences.
The current research was experimental and
laboratory-based, and according to the objectives
investigated in this research, there were 50 heads of
male Wistar rats, which were requested to reproduce
at Zahedan University of Medical Sciences. The
average weight of the animals was 250 + 20 grams.
After receiving the animals, initial weighing was
done and the animals with similar weights were
placed in double cages. The animal housing had a
12-12-hour  dark-light cycle. The ambient
temperature was 25 degrees Celsius. The animal
food was prepared from Behparvar Karaj center and
the used water was placed in a special container for
animal water. After two weeks, the animals were
familiarized with the surgery environment. Animals
had free access to water and food in all stages of the
research. For induction in AD model, mice were
anesthetized intraperitoneally using ketamine (100
mg/kg) and xylazine (8 mg/kg), and the animal's
head was closed in a Strotox device. The coordinates
of the lateral ventricles were measured and marked.
Then, two holes were created by a drill in the
relevant positions of the mouse skull and two
microliters of AB1-42 peptide were injected in each
hole using a Hamilton microsyringe during 5
minutes in the lateral ventricles. Four weeks after the
surgery, the shuttle box test was taken from the
animals to ensure the effect of amyloid-beta, and the
recorded results showed the effect of amyloid-beta
and causing amnesia in the animals. After the
animals were divided into eight groups, including
exercise group, exercise + supplement, supplement,
healthy control, Alzheimer's control, placebo and
sham, and the treatment of the animals in the
exercise and exercise + supplement groups five days
a week intermittent endurance training began. The
exercises started with a speed of eight meters per
minute in the first week and reached sixteen meters
per minute in the eighth week. The supplement and
training groups that were treated with supplements
also received 100mg/kg Ginkgo biloba supplement
five days a week. 24 hours after the last training
session, the animals were first weighed, then
completely anesthetized with ketamine 100mg/kg
and xylazine 8mg/kg. Then, the animal's head was
cut off with a guillotine, the whole brain was
separated, and after the brain was frozen, each half
of the hippocampus tissue was separated from the
brain with tweezers. Measurement of BDNF
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concentration was performed using the ELISA kit
with Cat. No: ZB-10476C-R9648 related to ZellBio
GmbH (Germany). In this research, all statistical
analysis operations were performed at a significant
level (P>0.05) using SPSS version 22 software.
Descriptive statistics including standard deviation
and mean in the inferential statistics section, the
Shapiro-Wilk test was used to check the normality
of the data. One-way analysis of variance was used
to compare the mean difference between groups,
and Tukey's post hoc test was used to find the
difference between groups.

Results

In the comparison between the groups, the level
of BDNF in the training + supplement group was
higher than that in the healthy control, Alzheimer's
control, surgical shock, and placebo groups, no
increase in BDNF was observed in the training and
supplement alone groups, and in the shock groups.
Surgery and placebo also decreased the level of this
factor.

Discussion

In general, it can be said that endurance training
is recommended as a therapeutic method and
Ginkgo biloba supplement is recommended as a
cost-effective oral supplement in young to middle-
aged people to prevent the onset of Alzheimer's
disease in older age. In addition, stress control and
an active lifestyle are effective in slowing down the
process of Alzheimer's disease through the signaling
pathway of the BDNF.

Conclusion
Eight weeks of endurance training and taking
Ginkgo Biloba supplements increase BDNF level.
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