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Abstract: Oxidative stress plays a central 
role in the initiation and progression of 
Alzheimer’s Disease (AD) due to its high 
oxygen utilization rate; high content of 
polyunsaturated lipids that are susceptible to 
lipid peroxidation; and poor concentrations 
of antioxidants. Studies suggest that amyloid 
beta plaques cause cognitive damage by 
interrupting synaptic function leading to 
an underregulation of these networks and 
compromising anatomically and functionally 
interconnected brain areas. Irisin is an exercise-
induced myokine released upon cleavage 
of the membrane-bound precursor protein 
fibronectin type III containing protein 5 
(FNDC5), also expressed in the hippocampus. 
FNDC5/irisin dysfunction impairs long-term 
potentiation and recognition memory. On the 
other hand, increasing brain levels of FNDC5/
irisin increases synaptic plasticity and 
memory. Thus, FNDC5/irisin is an important 
mediator of the beneficial effects of exercise 
capable of opposing memory impairment in 
AD. Regarding the Methodology, a qualitative 
exploratory study was carried out, with a 
bibliographic character and a theoretical 
survey based on scientific articles on the 
implications of irisin in the treatment of 
AD. For the result and discussion: Studies 
indicate that the brain with AD has a smaller 
amount of irisin and that this substance has 
a protective potential for neurons, preventing 
the amyloid β protein from binding to them, 
preventing neuronal loss. that FNDC5/
irisin levels are reduced in the hippocampus 
and cerebrospinal fluid being a promising 
alternative in the treatment of AD, however, 
there is a need for further studies to prove its 
effectiveness.
Keywords: AD. FNDC5. BDNF. irisin. 
Neurodegeneration.

INTRODUCTION 
Alzheimer’s disease (AD) is the most 

common form of dementia characterized by 
cognitive impairment, neurodegeneration, 
β-amyloid deposition, neurofibrillary tangle 
formation, neuroinflammation, and alteration 
in hippocampal neurogenesis.

The main neuropathological characteristics 
include the extracellular deposit of β-amyloid 
peptide (βA) plaques in the cerebral cortical 
regions, accompanied by the presence 
of intracellular neurofibrillary tangles, 
composed of hyperphosphorylated tau 
protein. βA accumulation leads to microglia 
activation and consequent production and 
release of cytokines with activation of glial 
cells producing inflammatory mediators 
such as nitric oxide, interleukins and 
nuclear transcription factor kappa B that are 
related to the neuroinflammatory process 
(ALZHEIMERS ASSOCIATION. 2021).

Within the pathophysiology of AD, 
aggregation of β-amyloid in the brain may 
be one of the causes of the disease, as it 
increases levels of reactive oxygen species and 
oxidative stress. Amyloid β plaques arise after 
the cleavage of the amyloid precursor protein 
(APP) present in the cell membrane of the 
neuron, via the BACE-1 enzyme (responsible 
for the cleavage of APP at the β site). In 
contrast, FNDC5 (irisin precursor) can reduce 
β-amyloid formation (JIN et al., 2018).

Irisin is a myokine with 112 amino acids, 
secreted with the domain of the fibronectin 
transmembrane protein (FNDC5) in skeletal 
muscles through physical exercise capable 
of protecting the hippocampus, a region of 
the brain centrally involved in learning and 
memory, by stimulating the expression of 
neurotrophic factors, such as Brain-Derived 
Neurotrophic Factor (BDNF) which is 
involved in neuroplasticity, neurogenesis, 
neuronal survival, synaptogenesis and 
cognition (JIN et al., 2018).
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Furthermore, the protective effects of 
irisin on hippocampal neurons can also be 
attributed to a lower release of inflammatory 
cytokines by astrocytes (DI LIEGRO et al., 
2019). According to the current panorama 
of the scientific literature, irisin has potential 
for the treatment of AD, as it demonstrates 
efficacy in neurophysiology and metabolism.

RESULT AND DISCUSSION
Recent research suggests a relationship 

between AD and systemic metabolic changes, 
such as lipid imbalance, hyperglycemia and 
insulin resistance, given that impaired glucose 
uptake in the brain triggers brain atrophy and 
neuronal dysfunction.

According to previous studies, there is 
an endocrine loop between the muscle and 
the brain, through peptides and metabolites 
released during physical exercise that can 
directly alter the function of the hippocampus 
or stimulate the expression of neurotrophic 
factors, such as BDNF (PEDERSEN, 2019 ).

According to Souza (2019), irisin performs 
autocrine, paracrine and endocrine functions, 
being produced in different tissues, such 
as bone and adipose tissue, but its greater 
production affects skeletal muscles. Due to the 
stimuli of physical exercise, there are responses 
of increased transcription and activation of 
the co-activator that will culminate in the 
production of irisin via cleavage of FNDC5.

In the findings of Jin et al., (2018), aerobic 
exercise reverses the loss of hippocampal 
volume causing a 2% increase, followed by 
an improvement in memory function, in 
addition to delaying the decline in executive 
functioning induced by neurodegeneration.

During exercise, FNDC5 expression 
in skeletal muscle increased, leading to 
a subsequent increase in irisin, similarly, 
exercise increases FNDC5 expression in the 
hippocampus. In addition to the hippocampus, 
the authors below analyzed that FNDC5/irisin 

is highly expressed in Purkinje cells of the 
cerebellum, whereas irisin was identified in 
the cerebrospinal fluid, in the hypothalamus, 
especially in paraventricular neurons (ISLAM 
et al., 2017; JIN et al.., 2018; LOURENCO et 
al., 2019; YOUNG, et al., 2019).

According to Islam et al., (2017) the effects 
of exercise on the brain are most apparent in 
the hippocampus and dentate gyrus, a part of 
the brain involved in learning and memory. 
The results indicate that the beneficial effects 
of exercise on the brain include increases in 
the size and blood flow of the hippocampus in 
humans, morphological changes in dendrites 
and dendritic spines, increased plasticity of 
synapses and, most importantly, neurogenesis.

Young et al. (2019), corroborates the 
study above, in which the hippocampus is 
one of the brain areas most benefited by 
physical exercise, since there is a reduction 
in neuroinflammation and an increase in 
neurogenesis provided by BDNF.

 The BDNF produced in the periphery 
is able to cross the blood-brain barrier and 
perform its actions centrally, but this factor 
is also produced directly in the brain from 
the action of other molecules, some even 
produced in the periphery in a manner 
dependent on physical exercise. Therefore, 
BDNF is involved in several important aspects 
with regard to neuroplasticity, neurogenesis, 
neuronal survival, synaptogenesis and 
cognition (MORRIS et al., 2017).

According to Di Liegro et al., (2019), the 
benefits observed in the first patients with AD 
after aerobic exercise are due to the exercise-
dependent increase in cardiorespiratory 
fitness, which in turn is associated with 
better memory performance and reduced 
hippocampal atrophy..

In AD, FNDC5/irisin levels are lower 
in the hippocampus and cerebrospinal 
fluid in patients with this advanced-stage 
neurodegenerative disease when compared to 
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age-matched controls, as well as in transgenic 
mice (TARI et al., 2019).

Some studies have investigated chronic 
neuroinflammation in the pathophysiology 
of AD, relating the increase in plasma levels 
of tumor necrosis factor alpha (TNF-α) 
and interleukin-6 and, on the other hand, 
a decrease in irisin. In this sense, evidence 
suggests that irisin may be a new target to 
reduce pro-inflammatory mediators in the 
prevention or treatment of this disease. Thus, 
irisin may be mediating neuroprotective 
effects via astrocytes, decreasing the release of 
inflammatory mediators (DI LIEGRO et al., 
2019; YOUNG et al., 2019).

Other findings suggest that irisin modulates 
signal transducer and transcription activator 3 
(STAT3) signaling after exercise, contributing 
to decrease the risks of AD. This way, the 
irisin axis can enhance neurogenesis (JIN et 
al., 2018).

Choi et al. (2018) states that exercise-
induced adult hippocampal neurogenesis 
improved cognition and memory, along with 
reduced β-amyloid burden and increased 
levels of BDNF, FNDC5, and synaptic markers 
in AD.

Morris et al. (2017) evaluated the effect 
of aerobic exercises on memory, executive 
function and on depression at the onset of 
AD. The study showed that physical exercise is 
associated with better memory performance 
and reduced hippocampus atrophy.

Kuster et al. (2017) evaluated BDNF and 
irisin as blood biomarkers of cognition, stress, 
and physical or cognitive training in elderly 
people at risk of dementia. The study showed 
that, after exercise or cognitive training, serum 
levels of BDNF and irisin were positively 
correlated with global cognition and episodic 
memory, while the neurotoxic metabolite 
kynurenine was negatively correlated with 
executive functions.

Evidence from animal and in vitro studies 

suggests irisin connections with BDNF in 
the central nervous system, as part of the 
relationship between physical exercise and 
cognition promoting neurogenesis as well as 
neuroplasticity. (JIN et al., 2018).

Irisin and BDNF serum levels may become 
possible biomarkers. In this sense, it has 
been shown that high serum concentrations 
of BDNF alleviate cognitive impairment 
(CONTI et al., 2019).

Conti et al., (2019), evaluated that serum 
irisin is significantly decreased in patients 
with AD. Thus, the aforementioned author 
proposed that myokines may represent 
interesting results in patients with dementia 
with psychological symptoms and behavioral 
changes.

To corroborate this hypothesis, in another 
study, the levels of irisin and BDNF in the brain 
of patients with AD are below average and may 
be related to memory loss, demonstrating that 
physical exercises and replacement of irisin 
synthetically in the brain, the loss of memory 
has been significantly reversed. However, it 
was not possible to find out how irisin acts 
to prevent neurons from being affected by 
amyloid β plaques (ABRAZ, 2019).

Zhang’s results (2014) corroborate the 
present study by suggesting that irisin favors 
neurogenesis when it is released by skeletal 
muscle when performing physical exercises. 
Thus, the action of irisin increases the 
expression of BDNF contributing to learning, 
memory as well as the aging process.

Lourenco et al (2019) demonstrated the 
reduced level of FNDC5/irisin in individuals 
with AD, demonstrating that its influence is 
on the neuroplasticity of the hippocampus. 
Analyzes of the in vitro methodology indicate 
that irisin prevents the amyloid β protein from 
binding to neurons.

In a later study, Lourenco et al (2020) 
investigated the presence of irisin in the 
cerebrospinal fluid (CSF) of 39 elderly people 



5
International Journal of Health Science ISSN 2764-0159 DOI 10.22533/at.ed.159342318011

aged 60 years or older, with and without AD. 
The results were related to the amount of 
irisin in the CSF, identifying that the elderly 
with higher serum concentrations of irisin 
had a better score on the test. According to the 
author, the higher the concentration of irisin, 
the higher the levels of BDNF - considered a 
predictive marker of mental health.

Food can also contribute to the production 
of irisin through the consumption of 
polyunsaturated fatty acids, such as omega 
3. In addition, there is the possibility of 
developing irisin-based drugs indicated for 
individuals who cannot exercise, however, 
more studies need to be carried out, therefore, 
the best way to increase irisin levels is in the 
regular practice of physical exercises.

In a study carried out with individuals 
supplemented with ursolic acid, there was 
an increase of 23% in the production of 
circulating irisin when a dose of 1,000mg/
day was used. The results suggest that ursolic 
acid, associated with physical exercise, may 
represent a better strategy to increase plasma 
levels of irisin (KUNKEL, 2012).

Arcoverde et al (2014) carried out a 
randomized study, on an ergometric treadmill, 
with 20 elderly people with AD, where the 
training group underwent 3 months of aerobic 
exercise, twice a week, lasting 30 minutes and 
observed that, after the During the training 
period, patients showed improvements in 
global cognitive functions, balance and 
mobility.

FINAL CONSIDERATIONS
Irisin is able to protect the hippocampus - 

brain region involved in learning and memory 
- by stimulating the expression of BDNF 
involved in neuroplasticity, neurogenesis and 
synaptogenesis. However, due to the reduced 
number of studies in the current literature, 
there is a need for further investigation so that 
more robust evidence can be presented. In 

addition, the high cost to carry it out and the 
need for specific equipment may be some of 
the factors that hinder its execution.

In view of the results of the present study, 
we suggest clinical trials on a larger scale to 
clarify the action of irisin in the treatment of 
AD. Thus, future studies need to be carried 
out for further clarification on the effects of 
physical exercises, the release of the hormone 
irisin and its benefits as a possible predictive 
marker or the production of a drug or 
nutrients from food to potentiate its action 
in the neurogenesis of the system. central 
nervous.
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