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Abstract

Aim: Alzheimer's disease is a progressive neurodegenerative disorder characterized by
gradual deterioration of cognitive functions, especially memory and learning. Neurotrophins are
known as key molecules in regulating and supporting the growth and survival of neurqas!
Physical activity can affect these neurotrophins through complex mechanisms such as redL‘ng
inflammation, increasing cerebral blood flow, and regulating energy metabolism. Howeveh
role of Physical activity in these patients has not been fully clarified and conflicting results have
been reported, and the need for more research in this field is felt. Therefore, Rthe
present study is to investigate the role of exercise on brain-derived neurotrophic lctor a’lervq
growth factor in patients with Alzheimer's disease through a systematic rek ﬁd meta-
analysis. Methods: Articles published in Persian and English until 20-ere'wched from
Pub Med, Google scholar, Science direct, SID, Scopus and Irandoc&ﬁes an
the meta-analysis. Fixed and random effect models for meta-ana, f average
(difference in mean with 95% confidence interval) in the research'reh‘ BDNF and NGF
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The role of exercise training on ... 02

Extended abstract

Background

Alzheimer's disease is the most common type of neurological disorder among the elderly and is considered one of the
most important public health challenges in the 21st century. It is clinically characterized by brain atrophy, progressive
memory loss, poor retention of new information, perception, and inability to perform activities of daily living. However,
the level of these changes varies between individuals. Demographic projections suggest that the disease accounts for 60
to 70 percent of dementia cases worldwide. As life expectancy increases, the number of Alzheimer's patients is gradually
increasing and is estimated to reach 150 million cases by 2050. Despite scientific advances, to date there is no definitive
and effective treatment to stop or reverse the progression of this disease, and recent drug trials have failed. As a result,
researchers and experts have turned their attention to non-pharmacological approaches such as exercise. Exercise
increases cerebral blood flow, increases hippocampal volume, and improves neurogepesis. Therefore, lifestyle
interventions such as exercise may delay the onset of neurodegenerative conditions an upported as behavioral
interventions for improving neurological disorders.

Materials and Methods

The present study was carried out based on the Cochrane guidelines and the Pre
Reviews and Meta-Analysis (PRISMA) articles

Data sources and search method

An advanced search in English and Persian was conducted in the i ubmed, SID, and Magiran
databases without time limits until March 20, 2025.

Selection criteria

Articles with the following characteristics were included in dy: 1- Randomized and non-randomized controlled
trial studies published in Persian and English. 2 on human and animal subjects with Alzheimer's
disease. 3- Studies investigating the role of ex ol group. 4- Articles measuring brain-derived

neurotrophic factor and nerve growth facto . and standard deviation data for brain-derived
neurotrophic factor and nerve growth factor g nutritional supplements. 7- Publishing full-text articles
in Persian or English in reputable journals and hig ality artieles (PEDRO score more than 4) without time limit until
March 20, 2025.

Data Extracting

The research and the information was recorded separately on special
sheets. Th as article specifications, research design, characteristics of the subjects,
characteristics o ables examined in the study. If there was not enough data to perform meta-
analysis, the requir rough email and correspondence with the corresponding author of the article.
In cases such as non- eipt from the corresponding author of the article, data extraction was performed

from the article chart ust
(SEM).

tData€oftware or estimation of standard deviation (SD) from standard error of the mean

Statistical analysis

Data analysis was performed using Comprehensive Meta-Analysis software version 2. In this study, mean, standard
deviation, and sample size were used for statistical analysis. To determine the heterogeneity of the studies, the [-square
index was used, and the value of I? was considered based on the Cochrane test guidelines for interpreting heterogeneity,
including low heterogeneity = less than 25%, moderate heterogeneity less than or equal to 50%, and high heterogeneity
greater than 75%. In the present meta-analysis, the necessary criterion for heterogeneity was 12> 50% p < 0.05. A random
effects model was used if there was heterogeneity between studies and a fixed effects model if there was no heterogeneity,
and the mean difference and 95% confidence interval were considered. Also, to quantitatively assess publication bias,
funnel plots of effect size versus standard error were plotted, and funnel plot asymmetry was assessed using the Egger
test. The Trim and Fill method was also used to eliminate publication bias.

Results
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BDNF: In investigating the effect of exercise on brain-derived neurotrophic factor in patients with Alzheimer's disease,
21 studies were entered into the CMA software, but since 1 of the studies had a high effect size, it was excluded, and
finally 20 studies were analyzed. The obtained 1% was greater than 50% (I> = 81.71), so the random effect size model was
used for data analysis (P = 0.05). The results indicate an increase in brain-derived neurotrophic factor as a result of
exercise in patients with Alzheimer's disease (ES=0.76, 95% CI=1.29 to 0.22, p=0.05).

NGF: In investigating the effect of exercise on nerve growth factor in patients with Alzheimer's disease, 9 studies were
entered into the CMA software. However, since 1 of the studies had a high effect size, it was excluded, and finally 8
studies were analyzed. The I obtained was greater than 50% (12 = 85.21), so the random effect size model was used to
analyze the data (P =0.001). The results indicate that nerve growth factor did not change as a result of exercise in patients
with Alzheimer's disease (ES =-0.51, 95% CI = -1.55 to 0.51, p = 0.32).

Discussion

The findings of the meta-analysis of the present study showed that exercise increases brain-derived neurotrophic factor
levels in Alzheimer's patients, but nevertheless, exercise does not cause significant changes iy nerve growth factor levels
in Alzheimer's patients. Numerous studies have shown the benefits of physical activity a cise on brain functions,
such as improved learning and memory, cognitive function, neurogenesis, and recovefy from brain injuries. Regular
exercise can have a positive effect on mental ability, slow down cognitive aging, and eve isk of Alzheimer's
and dementia.

Article message

Decreased levels of neurotrophins are associated with cognitive impai appears to be a non-
pharmacological option and a cost-effective intervention to delay or si@ ich has favorable results
in improving cognitive impairment and memory decline associated W eration through increasing
brain-derived neurotrophic factor in patients with Alzheimer's_di
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