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ABSTRACT

Alzheimer's disease is a progressive, incessant and neurodegenerative
disorder that affects large areas of the cerebral cortex and hippocampus.
Abnormalities first involve the frontal and temporal lobes in the brain tissue
and then slowly reach other areas of the neocortex. It seems that
Alzheimer's patients who participated in sports activities had an increase in
blood flow, hippocampal volume and improved neurogenesis. In this study,
we provide an overview of the positive effects of exercise on the biomarkers
of this challenging disease. In this study, PubMed, Google Scholar, and
SID.IR databases were searched with the keywords "Alzheimer, Resistance
Training, Endurance Training, Biomarker" between the years 2000 and
2024. The results of the studies indicate that exercise can be a non-
pharmacological strategy to prevent or delay the decline of the cognitive
power of the brain. Exercise also plays an effective role in changes in
plasma biomarkers associated with Alzheimer's and cognitive impairment
associated with the disease. Among the changes created following sports
activity, we can mention the increase in the expression of neurotrophic
factors in the brain, inhibition of oxidative stress, and angiogenesis, which
leads to an increase in blood supply to the hippocampus tissue.
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Extended Abstract

Alzheimer's disease (AD) is a progressive
neurodegenerative disorder that affects large
areas of the cerebral cortex and hippocampus.
Abnormalities first affect brain tissue in the
frontal and temporal lobes and then slowly
spread to other areas of the neocortex. There
has since been substantial research indicating
that these changes are driven by extracellular
aggregation of misfolded AP and intracellular
deposition of hyperphosphorylated tau
proteins. Many systematic reviews and meta-
analyses of interventional and observational
studies have been published on the effects of
exercise and physical activity on cognition in
old age and dementia. The results of these
studies indicate a positive effect of exercise
on cognitive function. Since drug treatments
with various mechanisms are not completely
effective in alleviating AD symptoms,
scientists are trying to find complementary
treatments for this disease. One of the most
important of these treatments is regular
exercise, which improves the conditions of
AD patients through various mechanisms,
including  reducing  neurodegeneration,
amyloid plaques, and tau phosphorylation,
preventing depression, reducing
inflammation, increasing insulin sensitivity,
and increasing the expression of neurotrophic
factors. A number of research studies on
biomarkers for AD have been done in the last
few decades. Also, a lot of methods to ease
the diagnosis of AD have been described,
such methods are a range of blood or CSF
tests on one hand and several types of
neuroimaging scans on the other. However,
recent publications related to exercise effect
on AD biomarkers allow reviewing the
current status of research on this topic is
interesting. In this study, we provide an
overview of the positive effects of exercise on
the biomarkers of this challenging disease.
Furthermore, according to the various
pathophysiological mechanisms of AD, the
research progress of biofluid biomarkers is
classified and reviewed. In this study,
PubMed, Google Scholar, and SID.IR
databases were searched with the keywords

"Alzheimer, Resistance Training, Endurance
Training, Biomarker" between the years 2000
and 2024. CSF analysis can be utilized to aid
in the diagnosis, monitoring, and clinical
treatment of AD. Unlike imaging biomarkers
which help assess accumulation in the brain,
CSF biomarkers give information on protein
production and clearance. Core proteins used
in the analysis are total tau (t-tau),
phosphorylated tau (P-tau), and amyloid B-42
(AB42). Many of these biomarkers have been
studied against imaging modalities. CSF
biomarker changes may be appreciated earlier
than PET-tracer markers. CSF also allows for
the analysis of multiple markers of CNS
disease simultaneously, which is a benefit
over imaging studies. Also, in AD, AP
aggregates in the brain in plaques, since there
is less soluble protein in the extracellular
fluid, and thus lower levels of AP have been
detected in CSF. Based on the characteristics
of accessibility, sampling technology,
repeatability and cost-effectiveness, blood
biomarkers have more advantages than CSF
and imaging analysis. However, the detection
of AD biomarkers in blood presents more
complexity compared with CSF. When the
blood-brain barrier (BBB)is disrupted during
AD, the capillary endothelium in BBB loses
pores in which ions and polar molecules
could only cross the BBB in the presence of
some transport proteins. In this case, the
transporters that are responsible for
transporting tau through BBB have not yet
been identified. When the axon is damaged,
proteins are released from the extracellular
space of the brain and only a small fraction
could enter the bloodstream. Furthermore, the
blood-cerebrospinal fluid barrier (BCB) is
another important barrier. BCB is porous, so
small peptides and hydrophilic molecules can
pass through it.

Exercise can be a strategy to prevent or delay
cognitive decline. Therefore, much effort and
research have been devoted to understanding
the brain physiology that changes with
exercise. Exercise may affect three areas of
the brain: vascular physiology, hippocampal
volume, and neurogenesis. Alzheimer's
patients who participate in exercise appear to
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have increased blood flow, hippocampal
volume, and improved neurogenesis. Exercise
is an adjunct preventative strategy to
pharmacological treatment for Alzheimer's
disease. It can be best- utilized option before
the onset of cognitive symptoms and
irreversible neuronal ~ damage.  Exercise
interventions are associated with lower
dementia risk, better cognition, and greater
increased brain volume besides the disease-
related biomarkers such as lower brain beta-
amyloid (AP). The pathological hallmarks of
AD have been found in cerebrospinal fluid
(CSF) and blood. The Discovery of fluid
biomarkers for AD is a rapidly wide field of
research aimed at anticipating disease
diagnosis and following disease progression
over time. Currently, AB1-42,
phosphorylated tau, and total tau levels in the
CSF are the best-studied fluid biomarkers for
AD, but the need for new, cheap, less
invasive, easily detectable, and more
accessible markers has recently led to the
search for new blood-based molecules.
Regarding AD, extensive research has
declared that AP and tau protein alteration in
the CSF and new minimally invasive blood-
based AD biomarkers may be beneficial in
presymptomatic diagnosis, disease
progression monitoring, drug discovery and
development, patient stratification, and

targeted therapy. The accumulation of Ap and
tau through the brain, along with other
disease -related biomarkers for astrogliosis
and neurodegeneration are measured in blood
serum and plasma. A decrease in Ap42
concentration in the CSF has been reported in
patients with AD, the CSF AP42 biomarker in
combination with P-Tau and T-Tau provides
a plausible biomarker for the diagnosis of
AD. CSF AP42 is useful for distinguishing
between AD and other neurological diseases.
Similar findings from animal and human
studies showed the influences of exercise on
plasma levels of AB42, AB40, AB42/40 ratio,
p-taul8l, glial fibrillary acidic
protein (GFAP), an indicator of astrogliosis,
and neurofilament light (NfL), a marker of
axonal injury. Many studies have explored
the link between exercise and AD-related
alternations in CSF and blood-based AD
biomarkers. In summary, although promising
data obtained from exercise effect on AD
biomarkers alternation have been recently
reported, other related research is required to
ensure the specificity, sensitivity,
effectiveness from the cost point, and
reproducibility of CSF and blood- based AD
biomarkers, with the ultimate goal of helping
diagnosis and improving therapy.
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