v.5,n.17,2025

Acceptance date: 22/04/2025

All content in this magazine is
licensed under a Creative Com-
mons Attribution License. Attri-

bution-Non-Commercial-Non-
@ @@@ Derivatives 4.0 International (CC
BY-NC-ND 4.0).

GLP-1 RECEPTOR
AGONISTS IN THE
TREATMENT OF
NEURODEGENERATIVE
DISEASES

Paulo Victor Gongalves Secco
Cachoeiro de Itapemirim College
(MULTIVIX), Espirito Santo - ES
https://orcid.org/0009-0005-5917-5846

Thais Magalhdes Teixeira Lira
Metropolitan College of Manaus
(FAMETRO), Manaus - Amazonas
https://orcid.org/0000-0002-5199-4768

Hagata Sabrina de Almeida Rosa
University of Cuiaba (UNIC), Cuiaba - MT
https://orcid.org/0009-0002-3680-5911

Livia Maria Gregorio Vicente Leite
Olinda Medical School (FMO), Olinda - PE
https://orcid.org/0009-0002-5706-5318

Leticia Arruda Barbosa

Federal University of Pernambuco (UFPE)
Caruaru-PE
https://orcid.org/0009-0001—7134—6493

Fernando Antonio Ferreira de Almeida
Sobrinho

National University of Rosario (UNR)
Rosario-Santa Fe
https://orcid.org/0009-0009-5542-4883

Juliana Maria Xavier Nabeiro
Morgana Potrich College (FAMP)
Mineiros-GO
https://Orcid.org/OOO9—0007—9667—3523

- -


https://orcid.org/0009-0005-5917-5846
https://orcid.org/0000-0002-5199-4768
https://orcid.org/0009-0002-3680-5911
https://orcid.org/0009-0002-5706-5318
https://orcid.org/0009-0001-7134-6493
https://orcid.org/0009-0009-5542-4883
https://orcid.org/0009-0007-9667-3523

Ninyve Gabriela Filgueira da Silva
Mauricio de Nassau University Center
(UNINASSAU), Recife - PE
https://orcid.org/0009-0002-2385-3332

Jullia Rodrigues de Sousa e Silva
Federal University of Goids (UFG)
Goiania-GO
https://orcid.org/0000-0002-6747-6842

Muriel Terra Pizzutti dos Santos

Pontifical Catholic University of Rio Grande
do Sul (PUC-RS), Porto Alegre - RS
https://orcid.org/0009-0002-1956-0123

Monique Roschel Gongalves Castro
Sao Camilo University Center (CUSC)
Sao Paulo - SP
https://orcid.org/0009-0002-8465-9111

Abstract: Objective: To evaluate the efficacy
and safety of GLP-1 receptor agonists in the
management of Alzheimer’s Disease (AD) and
Parkinson’s Disease (PD), highlighting their
neuroprotective mechanisms and impact on
contemporary neurology. Methodology: Bi-
bliographic review of articles published betwe-
en 2020 and 2025 in the PubMed-MEDLINE
database, using the descriptors “GLP-1 Re-
ceptor Agonists”, “Alzheimer’s Disease” and
“Parkinson’s Disease” combined with Boolean
operators “AND” and “OR” Only complete,
peer-reviewed studies in English were inclu-
ded, excluding duplicates, abstracts and articles
out of scope, resulting in the analysis of 15 stu-
dies. Discussion: GLP-1 agonists show neuro-
protective effects in AD and PD, reducing oxi-
dative stress, neuroinflammation and neuronal
apoptosis. In AD, there is evidence of a reduc-
tion in beta-amyloid deposits and hyperphos-
phorylation of the tau protein, slowing disease
progression. In PD, dopaminergic preservation
and motor improvement are observed, sugges-
ting a positive impact on patients’ quality of
life. However, the limited number of clinical
trials prevents definitive conclusions, requiring
further studies to confirm their long-term ef-
ficacy and safety. Conclusion: GLP-1 agonists
show promising therapeutic potential for neu-
rodegenerative diseases, but further studies are
needed to validate their clinical application and
establish safe guidelines.

Keywords: GLP-1 agonists, Alzheimer’s di-
sease, Parkinson’s disease, Neuroprotection,
Pharmacological treatment.

INTRODUCTION

Neurodegenerative diseases (ND), such as
Alzheimer’s disease (AD) and Parkinson’s di-
sease (PD), represent one of the greatest chal-
lenges in medicine today, significantly impac-
ting the quality of life of affected individuals
(Siddeeque et al., 2024). Although available
treatments can alleviate symptoms, they are
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unable to modify the progression of these di-
seases (Lv et al., 2024). Among NDs, AD is the
most prevalent and leading cause of dementia,
affecting more than 46 million people worl-
dwide (Du et al., 2022).

In this context, glucagon-like peptide type
1 (GLP-1) receptor agonists have emerged as a
promising alternative. These agents, originally
developed for the treatment of type 2 diabetes,
have demonstrated neuroprotective proper-
ties associated with a reduction in oxidative
stress and neuroinflammation, essential fac-
tors in the pathophysiology of DN (Lv et al.,
2024). However, there is still disagreement as
to the efficacy of these drugs in the treatment
of PD. While Siddeeque et al. (2024) indicate a
limited effect, Lv et al. (2024) present more ro-
bust evidence of clinical improvement. Despi-
te these disagreements, there is consensus that
GLP-1 agonists represent a promising thera-
peutic approach for AD.

The relationship between diabetes and an
increased risk of neurodegenerative diseases
has been widely documented. This link is belie-
ved to be mediated by common metabolic, vas-
cular and inflammatory pathways, including
insulin resistance, mitochondrial dysfunction,
formation of advanced glycation end products
(AGEs) and aggregation of pathological pro-
teins such as beta-amyloid (Ap) and a-synu-
clein (Hong; Chen; Hu, 2024). These pathoge-
nic mechanisms reinforce the hypothesis that
the GLP-1 system may play a crucial role in
modulating neurodegeneration.

GLP-1, an incretin hormone derived from
intestinal L-cells, plays a central role in glyce-
mic control by stimulating insulin secretion
and inhibiting glucagon release (Du et al,
2022). In the central nervous system, its recep-
tors are widely distributed, including the cere-
bral cortex, where they can modulate neuroge-
nesis, synaptic plasticity and the inflammatory
response. The activation of these receptors by
GLP-1 agonists may mimic the beneficial ef-
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fects of this system on neuronal function, rein-
forcing the hypothesis of its therapeutic poten-
tial in DN (Hong; Chen; Hu, 2024).

Preclinical evidence supports that GLP-1
agonists cross the blood-brain barrier and ac-
tivate brain receptors, promoting neuropro-
tection and stimulating the proliferation of
neuronal progenitors (Hong; Chen; Hu, 2024).
Among these drugs, long-acting formulations,
such as liraglutide and lixisenatide, have shown
greater stability and efficacy, being adminis-
tered once a day, in contrast to short-acting
ones, such as exenatide, which require multiple
daily injections (Kalinderi; Papaliagkas; Fidani,
2024). Despite advances, current treatments
for AD and PD are still limited, focusing main-
ly on symptomatic control rather than acting
on the underlying degenerative processes. For
AD, therapeutic strategies aim to reduce AP
deposition, prevent tau pathology and preserve
neuronal function. In PD, the main objective
is to protect dopaminergic neurons, improve
mitochondrial function and modulate a-synu-
clein aggregation, in addition to investigating
gene therapies (Hong; Chen; Hu, 2024).

Given this scenario, the search for new the-
rapeutic strategies for neurodegenerative di-
seases has become imperative. Therefore, this
study aims to critically analyze the scientific
evidence on the efficacy and safety of GLP-1
receptor agonists in the treatment of AD and
PD, as well as discussing the mechanisms of
action that justify their potential neuroprotec-
tive effects.

METHODOLOGY

A literature review developed according to
the criteria of the PVO strategy, which stands
for: population or research problem, variables
and outcome. This strategy was used to deve-
lop the research question “Are GLP-1 receptor
agonists effective and safe in the treatment of
neurodegenerative diseases such as Alzhei-
mer’s and Parkinson’s?”. The searches were
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carried out using the PubMed - MEDLINE
(Medical Literature Analysis and Retrieval
System Online) databases. The search terms
were used in combination with the Boolean
terms “AND” and “OR” using the following
search strategy:  ((“GLP-1 Receptor Ago-
nists”) OR (“glucagon-like peptide-1 receptor
agonists”) OR (semaglutide) OR (exenatide)
OR (liraglutide)) AND ((Neurodegenerati-
ve Diseases) OR (“Alzheimer’s Disease”) OR
(“Parkinson’s Disease”)). From this search,
176 articles were found, which were then sub-
mitted to the selection criteria: articles in En-
glish; published between 2020 and 2025 and
which addressed the themes proposed for this
research, studies of the type (narrative review,
systematic review, meta-analysis, observatio-
nal studies, experimental studies. The exclu-
sion criteria were: duplicate articles, articles
available in abstract form, articles that did not
directly address the proposal studied and arti-
cles that did not meet the other inclusion cri-
teria. After applying the search strategy to the
database, a total of 28 articles were found. Af-
ter applying the inclusion and exclusion crite-
ria, 15 articles were selected from the PubMed
database to make up this study’s collection.

DISCUSSION

Glucagon-like peptide-1 receptor agonists
(GLP-1RAs), such as semaglutide (SEM),
have significant potential in the treatment of
neurodegenerative diseases due to their mul-
tiple actions on the central nervous system
(CNS). According to Wang et al. (2024), se-
maglutide was approved by the US Food and
Drug Administration (FDA) for the treatment
of type 2 diabetes mellitus (DM2) in 2017 and
for weight loss in 2021. Both DM2 and obe-
sity are considered modifiable risk factors for
Alzheimer’s disease (AD), which reinforces
interest in the role of these drugs in neuropro-
tection. GLP-1 receptor agonists, also known
as incretin analogues, act to regulate glucose
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homeostasis by stimulating the release of the
incretin hormone GLP-1 by intestinal L cells
after meals. These agents bind to receptors
widely distributed in the body, including the
pancreas, kidney, lungs, cardiovascular sys-
tem, gastrointestinal tract, immune system
and CNS (Meca et al., 2024).

MECHANISM OF ACTION OF GLP-1
RECEPTOR AGONISTS

In the CNS, GLP-1R and GIP (glucose-de-
pendent insulinotropic polypeptide) recep-
tors belong to the class of G protein-coupled
B1 receptors and play an important role in
activating intracellular pathways. Activation
of these receptors induces the production of
cAMP (cyclic adenosine monophosphate)
and triggers a cascade of cellular reactions, in-
cluding an increase in intracellular calcium le-
vels and phosphorylation of ERK1/2 (a subfa-
mily of proteins that regulates various cellular
and physiological processes, with an essential
role in the expression of inflammatory genes),
processes that contribute to the regulation
of insulin secretion and to neuroprotective
effects (Meca et al., 2024). In addition, these
drugs are able to cross the blood-brain barrier
(BBB), which allows them to initiate direct ef-
fects in the brain, such as modulating energy
homeostasis, neurogenesis and reducing neu-
roinflammation (Moreira et al., 2022).

Experimental studies indicate that sema-
glutide can reduce the severity of polymicro-
bial inflammation and neuroinflammation by
activating GLP-1 receptors in the CNS (Wang
et al., 2024). In addition, GLP-1 has the ability
to modulate various brain functions, inclu-
ding energy homeostasis, thermogenesis, wa-
ter intake, neurogenesis and stress responses.
The improvement in cognitive impairment
observed in experimental models has led to
the recommendation of GLP-1 receptor ago-
nists for neurological deficits associated with
DM2 and obesity (Meca et al., 2024). Acti-
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vation of these receptors is associated with
a reduction in neuroinflammation by me-
chanisms that include inhibiting microglial
activation and decreasing the release of pro-
-inflammatory cytokines such as TNF-a, IL-6
and IL-1p, crucial factors in the pathogenesis
of AD and Parkinson’s Disease (PD) (Moreira
et al., 2022).

The neuroprotective effects of GLP-1RAs
are also related to their ability to promote neu-
rogenesis and synaptic plasticity. These drugs
have been shown, in animal models, to stimu-
late the proliferation of neural progenitor cells
and improve cognitive function by increasing
the efficiency of long-term potentiation (LTP)
in the hippocampus, a fundamental process for
learning and memory (Moreira et al., 2022). In
addition, experimental evidence suggests that
GLP-1 agonists can attenuate the aggregation
of pathological proteins, such as amyloid pla-
ques and neurofibrillary tangles, which are cha-
racteristic of AD. Animal models have shown
that treatment with liraglutide and exendin-4
is associated with a reduction in amyloid load
and tau phosphorylation, the main histopatho-
logical markers of AD (Moreira et al., 2022). In
relation to PD, it has been observed that the-
se agents preserve dopaminergic neurons and
stimulate neurogenesis, resulting in improved
motor symptoms in these experimental models
(Moreira et al., 2022).

Despite the promising evidence obtained
in pre-clinical studies, clinical trials involving
GLP-1RAs for neurodegenerative diseases
present heterogeneous findings. Some studies
indicate improved cognitive function and ce-
rebral glucose uptake, while others have not
identified significant effects on disease pro-
gression or neurodegenerative biomarkers
(Moreira et al., 2022). For example, a phase II
clinical trial with liraglutide in patients with
mild AD failed to demonstrate a significant
reduction in the load of amyloid plaques, al-
though a favorable trend was observed in the
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preservation of gray matter volume. A study
with exenatide in PD patients showed bene-
fits in motor function, but the evidence is still
considered to be of low certainty (Moreira et
al., 2022).

The complexity of neurodegenerative dise-
ases suggests that a multifactorial therapeutic
approach is needed, and GLP-1R signaling has
emerged as a promising target due to its role in
energy homeostasis and neuroinflammation.
However, issues such as the optimal duration
of treatment, the cerebral bioavailability of
GLP-1RAs and the identification of predic-
tive biomarkers of response still need to be
clarified. Ongoing clinical trials at , including
the use of semaglutide in patients with AD
and PD, may provide crucial information for
translating these experimental findings into
clinical practice (Moreira et al., 2022). Thus,
although GLP-1 agonists represent a promi-
sing therapeutic approach for neurodegene-
rative diseases, additional well-controlled stu-
dies are needed to confirm their efficacy and
establish guidelines for their clinical use.

USE OF GLP-1RAS IN ALZHEIMER’S
DISEASE

Alzheimer’s disease (AD) is characterized
by the abnormal accumulation of beta-amy-
loid plaques and the hyperphosphorylation of
tau protein, phenomena that result in progres-
sive neurodegeneration. The amyloid cascade
hypothesis suggests that beta-amyloid depo-
sition triggers a neurotoxic process that cul-
minates in synaptic dysfunction and neuronal
death, contributing to the cognitive decline
characteristic of the disease (Akimoto et al.,
2020). Within this context, GLP-1RAs have
been widely studied for their neuroprotective
effects, being able to modulate fundamental
pathological processes in AD, including the
reduction of oxidative stress, neuroinflamma-
tion and the formation of neurofibrillary tan-
gles (Fontanella et al., 2024).
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The relationship between type 2 diabetes
mellitus (DM2) and an increased risk of deve-
loping AD has been widely documented and
is explained by mechanisms such as oxidative
stress, mitochondrial dysfunction and chro-
nic inflammation. In addition, cerebral insu-
lin resistance compromises the inhibition of
the enzyme glycogen synthase kinase 3 beta
(GSK3p), favoring the hyperphosphorylation
of the tau protein and the formation of neuro-
fibrillary tangles, accelerating neurodegene-
ration (Koychev et al., 2024). This correlation
is due to the intersection of insulin signaling
pathways in the brain, where this hormone is
directly involved in memory formation and
neuronal proliferation. Patients with AD, re-
gardless of the presence of DM2, have insu-
lin resistance in critical brain regions such as
the hippocampus and cerebral cortex, which
reinforces the hypothesis that GLP-1 signa-
ling may play a therapeutic role in these con-
ditions (Akimoto et al., 2020).

Recent studies suggest that treatment with
exenatide, a GLP-1 analog, is associated with
significant changes in inflammatory biomarke-
rs related to AD, such as CRP, sVCAM-1 and
FCN-2 (Koychev et al., 2024). CRP, for exam-
ple, is elevated in the CSF of AD patients and
can be detected in amyloid plaques, favoring
tau protein phosphorylation. Although incre-
ased CRP levels are associated with the risk of
dementia, this relationship may be modulated
by the presence of the APOE4 allele, recogni-
zed as the main genetic risk factor for AD.

The reduction in sVCAM-1 observed with
the use of exenatide is relevant, given that this
molecule is associated with vascular inflamma-
tion, systemic endothelial dysfunction and
hypertension - conditions often implicated in
the cerebrovascular dysfunction of AD. FCN-
2, whose expression is regulated by a gene rela-
ted to susceptibility to autoimmune and infec-
tious diseases, acts on the complement system,
promoting opsonization and destruction of pa-
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thogens. The modulation of these biomarkers
reinforces the anti-inflammatory and immu-
nomodulatory potential of GLP-1 agonists in
the neurodegenerative context.

A comparison between GLP-1 analogues
and metformin in diabetic patients showed
that the former are associated with a lower risk
of AD, which can be explained by their ability
to reduce insulin resistance and improve cere-
bral energy homeostasis. In addition, because
they are injectable medications, users of these
therapies require a greater understanding of
how they work, which may contribute to bet-
ter cognitive function and possibly reduce the
risk of dementia (Akimoto et al., 2020).

Another advance in the study of GLP-1
agonists is the potential of tirzepatide (TIR)
for neuroprotection. According to Fontanella
et al. (2024), treatment with TIR led to acti-
vation of the CREB/BDNF signaling pathway,
known for its importance in neuronal survival
and synaptic plasticity, in SHSY5Y cells expo-
sed to both normal glucose and high levels
of glucose, simulating diabetic conditions.
In addition, a reduction in the expression of
BAX/Bcl2, an apoptosis marker, and an in-
crease in key proteins for neuronal support
and cytoskeleton stability, including MAP-2,
GAP-43 and AGBL-4, were observed. These
findings reinforce the potential of tirzepatide
in the prevention and treatment of neurode-
generative disorders such as AD (Fontanella
et al., 2024).

Given this evidence, GLP-1 receptor ago-
nists have emerged as a promising approach
for AD, acting to reduce the accumulation of
beta-amyloid, modulate tau protein hyper-
phosphorylation and improve cognitive func-
tion. However, although pre-clinical and cli-
nical studies show potential benefits, there are
still challenges in translating these findings
into clinical practice. Further research is ne-
eded to clarify the mechanisms of action, the
optimal duration of treatment and the effi-
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cacy of these drugs at different stages of AD.
Ongoing clinical trials may provide crucial
answers to consolidate the use of GLP-1RAs in
the management of AD, cementing their role
as a viable therapeutic alternative for neuro-
degenerative diseases (Fontanella et al., 2024).

APPLICATION OF GLP-1RAS IN
PARKINSON’S DISEASE

Parkinson’s disease (PD) is a progressive
neurodegenerative condition characterized
by the degeneration of dopaminergic neurons
in the midbrain, resulting in predominantly
motor manifestations such as tremor, mus-
cle rigidity and bradykinesia. Recent studies
suggest a significant correlation between type
2 diabetes mellitus (DM2) and PD, as both
share common pathophysiological mechanis-
ms, including insulin resistance, mitochon-
drial dysfunction and neuroinflammation.
This relationship reinforces the hypothesis
that drugs originally developed for the tre-
atment of DM2, such as GLP-1RAs, may act
as promising therapeutic agents in PD, offe-
ring not only symptomatic improvement, but
also neuroprotective potential, impacting the
progression of the disease (Greco et al., 2023;
Kong et al., 2023).

Insulin plays a crucial role in neurological
homeostasis, influencing synaptic plasticity
and cognitive functions. Insulin resistance in
the central nervous system (CNS) compromi-
ses glucose uptake by neurons and contributes
to neuronal degeneration, a phenomenon ob-
served in both DM2 and PD. This mechanism
leads to dysfunction of energy homeostasis
and increased production of reactive oxygen
species (ROS), creating an environment favo-
rable to the release of inflammatory mediators
and triggering mitochondrial and lysosomal
dysfunction. In addition, these alterations
promote deficits in glucose metabolism and
reduce the nutritional supply to the CNS, ag-
gravating the progression of PD (Norgaard et
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al., 2024; Greco et al., 2023). Thus, therapeu-
tic strategies that act on metabolic regulation,
such as GLP-1RAs, have been explored as in-
novative alternatives to mitigate neurodege-
nerative damage in PD.

GLP-1RAs show neuroprotective effects by
modulating various cellular pathways invol-
ved in neuronal survival, autophagy and cell
proliferation. Activation of the GLP-1 receptor
in the CNS triggers the PI3K/AKT pathway,
which inhibits the GSK3-p kinase, reducing
oxidative stress and promoting neuronal sur-
vival by activating different cytoprotective pa-
thways (Greco et al., 2023). In addition, expe-
rimental evidence indicates that these drugs
are able to reduce the aggregation of alpha-sy-
nuclein, a protein whose aberrant deposition
plays a central role in the pathogenesis of PD.
GLP-1RAs also promote the preservation of
mitochondrial function and attenuate neu-
roinflammation by modulating microglia ac-
tivation and the production of pro-inflamma-
tory cytokines. These mechanisms favor the
maintenance of synaptic transmission and re-
duce learning deficits in experimental models
(Kong et al., 2023; Norgaard et al., 2024).

The main GLP-1 agonists studied in PD
include exenatide, liraglutide, lixisenati-
de, semaglutide and NLYO1, the latter being
a promising experimental compound for
Parkinson’s disease, which binds to the GLP-
1 receptor and exerts a neuroprotective func-
tion. These compounds showed significant
neuroprotective effects in preclinical studies
and were associated with improved motor
symptoms in early clinical trials (Greco et al.,
2023). A recent meta-analysis evaluated the
impact of GLP-1RAs on cognitive and motor
function in PD patients and showed that the
use of exenatide was associated with a more
significant improvement in motor skills and
learning compared to liraglutide. However, no
significant differences in cognitive function
were observed between patients who used li-
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raglutide and those in the placebo group. In
addition, intranasal administration of exena-
tide, at doses between 10.47 and 104.68 ug/
kg, proved to be more effective in improving
cognitive function than subcutaneous ad-
ministration. This difference suggests that
the intranasal route may be more efficient
for delivering the drug to the CNS, reducing
pharmacokinetic barriers (Kong et al., 2023).
Although the neuroprotective effects of GL-
P-1RAs are promising, there are still uncer-
tainties about their definitive clinical efficacy,
especially in advanced stages of PD.

In addition to GLP-1RAs, other drugs used
to treat DM2 have been investigated for their
neuroprotective potential in PD. Metformin,
considered the first-line treatment for DM2,
has been shown to reduce EROS production,
promote autophagy and rescue mitochon-
drial dysfunction, resulting in less damage
to dopaminergic neurons and improved PD
motor symptoms (Greco et al., 2023; Kong
et al., 2023). Similarly, inhibitors of the so-
dium-glucose cotransporter type 2 (SGLT2),
such as empagliflozin and dapagliflozin, have
shown neuroprotective effects in experimen-
tal models, reducing neuroinflammation and
preserving mitochondrial function (Kong et
al., 2023). Another group of drugs that have
been studied are the glitazones, such as pio-
glitazone, lobeglitazone and rosiglitazone.
In addition to improving insulin sensitivity,
these drugs act as agonists of the Peroxiso-
me Proliferator-Activated Receptor (PPARs),
exerting anti-inflammatory and anti-apopto-
tic effects. These actions contribute to redu-
cing inflammation and cell death in neurode-
generative diseases, which can help preserve
cognitive and motor function in PD patients
(Greco et al., 2023).

Another relevant factor in the context of
PD is the role of insulin in regulating neuro-
protective processes. However, its low perme-
ability to the blood-brain barrier (BBB) and
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the glycemic effects associated with parenteral
administration limit its clinical use. To over-
come these difficulties, recent studies have in-
vestigated intranasal administration of insulin
viain animal models of PD. The results showed
that this approach improves insulin signaling
in the CNS, reduces neuroinflammation and
neuronal loss, and modulates cellular proces-
ses involved in mitochondrial homeostasis.
These effects are mediated by activation of
the PI3K/AKT and MAPK pathways, leading
to increased expression of hypoxia-inducib-
le factor-1 (HIF-1), which is associated with
angiogenesis and tissue regeneration. In addi-
tion, intranasal insulin has also been shown to
restore mitochondrial activity in critical brain
regions such as the hypothalamus and hippo-
campus, suggesting significant therapeutic
potential for PD (Greco et al., 2023).

Given this evidence, GLP-1 agonists have
emerged as an innovative therapeutic approa-
ch for PD, acting to improve motor symptoms
and modulate neurodegenerative processes.
However, although pre-clinical and clinical
studies indicate promising benefits, there are
still gaps in understanding the mechanisms
of action and the long-term eflicacy of these
drugs. Ongoing clinical trials could provide
more robust data on the clinical applicability
of GLP-1RAs in PD, helping to define guide-
lines for their use in medical practice (Greco
et al., 2023; Kong et al., 2023).

SAFETY AND ADVERSE EFFECTS

Although the benefits of GLP-1 agonists
have been widely studied, their safety and
possible adverse effects when used for indica-
tions other than DM2 need to be considered.
According to Wolff et al. (2023), the prevalen-
ce of PD has increased globally, reinforcing
the need for new therapeutic approaches that
prolong survival and improve patients’ quality
of life. Studies analyzed by Zhang et al. (2023)
indicate that insulin resistance may also be
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present in PD, regardless of the presence of
DM2, making GLP-1 agonists promising can-
didates for modulating this metabolic dys-
function in the CNS. However, despite the po-
sitive effects on neuroprotection, some studies
suggest that these drugs may have limitations
related to safety and tolerability, especially in
the long term.

Clinical trials have evaluated the impact of
exenatide and liraglutide on PD and have re-
ported significant benefits, such as improved
motor function and reduced disease progres-
sion. However, Zhang et al. (2023) points out
that patients taking exenatide have reported
gastrointestinal adverse effects, such as nau-
sea, vomiting and diarrhea, which are the
most common adverse events associated with
GLP-1 agonists. In addition, symptoms such
as involuntary weight loss and fatigue have
also been observed, possibly due to the mo-
dulation of energy metabolism and the action
of GLP-1 on the hypothalamus, which regu-
lates appetite. With regard to cardiovascular
safety, studies indicate that these drugs can re-
duce the risk of cardiovascular events, such as
myocardial infarction and stroke, in patients
with DM2. However, their impact on cardio-
vascular function in patients without diabetes
is still uncertain (Zhang et al., 2023).

The activation of GLP-1 and GIP receptors
influences multiple physiological processes
in the brain and can impact the regulation of
pro-inflammatory cytokines such as TNF-a
and IL-1P. According to Zhang et al. (2023),
these inflammatory mediators are involved
in insulin desensitization and in reducing the
synthesis of neuronal growth factors, such as
brain-derived neurotrophic factor (BDNF).
The use of liraglutide and the dual agonist
DA5-CH, an experimental drug with superior
potential in modulating dopamine and neu-
roinflammation, has been shown to reduce
these inflammatory markers in the substantia
nigra, contributing to an improvement in the
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neurochemical environment in PD patients.
However, despite the beneficial effects, some
studies suggest that prolonged use of GLP-
1 agonists may influence the modulation of
the immune response, which could increase
the risk of infections or other complications
related to chronic inflammatory regulation
(Zhang et al., 2023).

In AD, the relationship between insulin
resistance and neurodegeneration has been
widely studied. Fontanella et al. (2024) point
out that DM2 and AD share pathophysiolo-
gical factors, including dysfunction in insulin
signaling in the CNS, which compromises sy-
naptic activity and neuronal differentiation.
GLP-1 agonists, such as tirzepatide, have
shown promise in modulating insulin resis-
tance in the brain and preventing cognitive
impairment. Studies have shown that tirze-
patide positively regulates neuronal growth
markers such as CREB and BDNE, as well as
modulating apoptosis by reducing BAX levels
and increasing Bcl-2.

However, adverse effects have been repor-
ted, especially in patients without DM2 or
previous insulin resistance. In these cases, a
rebound effect can occur with increased he-
patic gluconeogenesis and the development
of compensatory insulin resistance, as a form
of metabolic adaptation to the modulation of
the insulin-GLP-1 axis. In addition, changes
in hepatic and renal metabolism have been
described, such as an increase in transamina-
ses due to the excessive mobilization of fatty
acids, which can overload the liver. There is
also a risk of dehydration and kidney stone
formation, associated with increased urinary
calcium excretion and reduced plasma volu-
me (Fontanella et al., 2024).

Although GLP-1RAs have a favorable sa-
fety profile in patients with DM2 and have
shown benefits in the treatment of neurode-
generative diseases, their use for these new in-
dications requires close monitoring of adverse
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effects and potential contraindications. Addi-
tional clinical trials will be essential to deter-
mine the balance between efficacy and safety,
ensuring that the benefits of these drugs ou-
tweigh the potential risks (Zhang et al., 2023;
Fontanella et al., 2024).

FINAL CONSIDERATIONS

PD and AD are neurodegenerative patho-
logies that share pathophysiological mecha-
nisms with type 2 diabetes mellitus, particu-
larly insulin resistance and energy metabolism
dysfunction. In this context, GLP-1RAs have
shown significant therapeutic potential, exer-
ting neuroprotective effects that include re-
ducing neuroinflammation, oxidative stress,
beta-amyloid plaque formation and tau pro-
tein hyperphosphorylation in AD. In addi-
tion, pre-clinical evidence indicates an impro-
vement in neuronal plasticity and memory,
while in PD patients, an attenuation of motor
symptoms has been observed.
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