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Abstract

Background: GLP-1 receptor agonists (GLP-1RAs) are effective for type 2 diabetes and obesity and
engage central stress and reward pathways (HPA axis; mesolimbic dopamine). Psychiatric signals
have been reported in some settings. Objective :To narratively synthesize evidence on
neuropsychiatric effects of GLP-1RAs—mood, anxiety, suicidality, reward processing, substance use,
and migraine—and to consider genetic/epigenetic moderators (e.g.,, hypodopaminergia/reward
deficiency syndrome).Evidence: Mechanistic and imaging studies demonstrate GLP-1 engagement
of HPA and reward circuitry; animal work suggests acute anxiogenic responses with mixed chronic
effects. Pharmacovigilance datasets (FAERS/EudraVigilance) show signals for headache, dizziness,
sensory changes, and less consistently for depression/anxiety/suicidality; such data are
hypothesis-generating and not causal. Clinical trials and meta-analyses report heterogeneous
outcomes, including small antidepressant effects in some T2DM cohorts. Conclusions:
Neuropsychiatric outcomes with GLP-1RAs appear context-dependent. Individuals with
hypodopaminergic biology may be vulnerable to reward blunting/anxiety, whereas others may
experience mood benefits. A pragmatic approach is screen—stratify—monitor, with slow titration and
prompt adjustment if psychiatric signals emerge. Prospective, genotype-informed studies are needed
to identify who benefits or is harmed and why.

Keywords: GLP-1 receptor agonists; depression; anxiety; suicidality; reward deficiency syndrome;
dopamine; migraine; substance use disorder

1. Introduction

The purpose of this review is to examine evidence that suggests chronic stimulation of the GLP-
1 Receptor through the use of GLP-1RA has a range of potential adverse effects in mental health,
substance use and neuropsychiatric disorders. With the rising prevalence of obesity and type 2
diabetes mellitus (T2DM), GLP-1RAs have become increasingly popular pharmacological agents in
T2DM management, with 63.4 million prescribed during 2015-2020, representing a 25% increase [1].
Neuropsychiatric effects include persistent anxiety symptoms and dysregulated stress response,
insomnia, abnormal eating behaviors, and suicidal ideation [2]. To investigate the physical effects of
GLP-1RAs, a 2012 meta analysis conducted by Sun et al revealed that GLP-1RAs such as exenatide
and liraglutide improve risk of gastrointestinal issues. Exenatide increased the occurrence of nausea
by 37% and vomiting by 13%, while liraglutide increased diarrhea by 12.5% [3].

GLP-1 is an endogenous incretin hormone synthesized and secreted by enteroendocrine L-cells
to modulate nutrient metabolism [4]. GLP-1 stimulates insulin release and suppresses glucagon
secretion, which contributes to glucose homeostasis [5]. In addition, GLP-1 receptors are highly
expressed in hypothalamic nuclei and reward regions [6]. While sustained GLP-1 receptor activation
promotes weight loss in clinical and preclinical trials, natural GLP-1 has a short half-life due to
enzymatic degradation. As a result, its effects on appetite regulation are short-lived [7,8].

Therefore, degradation resistant GLP-1RAs have been created. Unlike natural GLP-1, GLP-1RAs
are engineered to resist enzymatic decay, causing a sustained satiety in appetite, leading to new
medications that have arisen that use GLP-1RAs to treat diabetes and obesity [9]. Semaglutide and
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dulaglutide are clinically significant GLP-1RAs used for weight loss by promoting insulin secretion,
inhibiting gastric emptying, and reducing appetite [Figure 1] [10].

Degradation-resistent
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Figure 1. Mechanism of GLP-1 and GLP-1 receptor agonists (GLP-1RAs) in glucose and appetite regulation:
Endogenous glucagon-like peptide-1 (GLP-1) is secreted by enteroendocrine L-cells in the intestine in response
to nutrient intake. GLP-1 stimulates pancreatic 3-cells to release insulin and suppresses glucagon secretion from
a-cells, maintaining glucose homeostasis. Additionally, GLP-1 acts on receptors in the hypothalamus and other
brain regions to reduce appetite and food intake. However, native GLP-1 is rapidly degraded by enzymatic
breakdown, limiting its physiological duration of action. Engineered degradation-resistant GLP-1 receptor
agonists (GLP-1RAs), such as semaglutide and dulaglutide, mimic GLP-1’s effects while maintaining prolonged
receptor activation. This sustained signaling promotes satiety, delays gastric emptying, enhances insulin

secretion, and underlies their clinical efficacy in the treatment of type 2 diabetes and obesity.

Several concerns have been raised in the literature about using GLP-1RAs as a weight loss
medication. GLP-1RAs activate GLP-1 receptors located in areas of the brain that regulate stress,
specifically the hypothalamic pituitary adrenal axis (HPA) [11]. Extensive clinical and preclinical
evidence shows that HPA-axis hyperactivity, marked by elevated corticotropin-releasing hormone
(CRH), adrenocorticotropic hormone (ACTH), and cortisol levels, is consistently observed in MDD,
producing symptoms such as low mood, anhedonia, and low energy [12]. A study conducted by
Tauchi et al demonstrates that elevated GLP-1 activity, through the use of GLP-1RAs, may exacerbate
chronic stress markers, including hypophagia and hypoglycemia [13].

In a case report conducted by Modestino et al, it is revealed that a male patient with no
background of hemiplegic migraines started using a GLP-1RA for weight loss. The patient reported
feeling migraines every day during the 60 day treatment, with many of them being hemiplegic.
Therefore, it was concluded that administering GLP-1RAs should be done with great precaution due
to severe adverse effects [14].

While GLP-1RAs are known for their metabolic benefits, their psychiatric safety profile remains
underexplored. This review will focus specifically on the psychiatric effects of chronic GLP-1 receptor
activation through GLP-1RAs, particularly as they relate to anxiety and depression symptoms,
suicidality, impairments in reward processing, and migraines.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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2. Methods

We conducted a narrative review of mechanistic (animal/human), neuroimaging,
pharmacovigilance, case reports, randomized and observational clinical studies involving
GLP-1/GLP-1RAs and neuropsychiatric outcomes (mood, anxiety, suicidality, reward processing,
substance use, migraine). We highlight evidence levels and limitations (e.g., reporting bias,
confounding by indication, dose/titration heterogeneity) and distinguish signal generation from
causality when interpreting pharmacovigilance data.

2.1. History of the GLP-1 Receptor

Gut peptides, such as glucose-dependent insulinotropic polypeptide (GIP) or GLP-1, are
secreted in a nutrient-dependent manner and promote insulin secretion. These peptides, collectively
coined as incretins, suppress gastric emptying, appetite, and glucagon production [15]. Incretins are
gut hormones secreted to act on pancreatic beta cells after consumption of nutrients [16]. The incretin
effect was discovered when it was found plasma insulin levels from oral glucose exceeded that of
plasma insulin levels from intravenous glucose, despite identical plasma glucose levels, which
suggests a humoral agent acts on glucose disposal produced by the small intestine [17,18].

One of the key peptides responsible for this effect is GLP-1, which is derived from the hormone
precursor proglucagon. Proglucagon is a hormone precursor that is processed differently by unique
tissue. This leads to different peptide hormones with distinct effects that share the same gene origin
[19]. For example, the proglucagon gene, proG, is expressed as glucagon in the pancreas while it is
expressed as GLP-1 in the intestine [20]. In addition, proG can be expressed in the nucleus tractus
solitarii as the brain's primary source of endogenous GLP-1 [21]. This phenomenon is fueled by
proconvertase hormone 2 (PC2), which cleaves proglucagon into glucagon in pancreatic a-cells, while
PC1/3 cleaves glucagon into GLP-1 in intestinal L-cells and specific neurons [22].

The historical sequencing of proglucagon provided the foundation for this understanding. In the
1970s, biochemical studies on pancreatic glucagon revealed additional immunoreactive peptides in
gut extracts, suggesting a shared precursor [23]. This was confirmed in 1983 when Bell et al. cloned
and sequenced human proglucagon cDNA, revealing that a single precursor polypeptide encodes
glucagon, GLP-1, GLP-2, and related peptides [24]. Subsequent studies identified specific cleavage
sites and sequence homology, showing how one gene produces multiple hormones through tissue-
specific processing [25, 26].

GLP-1 exists in several forms, but GLP-1(7-36) amide and GLP-1(7-37) amide are the primary
bioactive versions (27). Previous studies have shown that GLP-1 is a significantly more potent
physiological incretin than other GIP. GLP-1 stimulated insulin release while reducing plasma
glucose (28). In addition, GLP-1 delays gastric emptying and suppresses glucagon production [29].
This explains the incretin effect, the phenomenon where oral glucose secretes more insulin than IV
glucose [30]. Although GIP had been discovered 13 years prior to GLP-1, it was insufficient to
properly explain the incretin effect, making GLP-1 the second major incretin [31]. A study conducted
by Edholm et al. concluded that GLP-1 decreased appetite, which sparked drug development for
diabetes in the future, although complications with GLP-1 lifespan presents problems [32].

When GLP-1 is naturally released, it is almost immediately cleared from the bloodstream. The
enzyme DPP-4 removes the first 2 amino acids (His-Ala), making the protein inactive and unable to
release insulin [33]. Furthermore, it acts as an antagonist because the inactive fragment can block the
receptor and prevent active GLP-1 from serving its function [34]. Continuous GLP-1 infusion
improves glycemia but requires unreasonable delivery methods, as stated in a study conducted by
Toft-Nielsen et al. It was concluded that 48-h of continuous intravenous infusion of GLP-1 in type 2
diabetic patients reduces appetite, has no effect on blood pressure, has no GI effects, and lowers
plasma glucose [35]. Consequently, researchers began looking for a reasonable way to prolong the
lifespan of GLP-1. In 1993, Mentlein et al identified DPP4 as the enzyme responsible for hydrolysis
of the incretin hormones GLP-1 [7-36] in vitro [36]. Numerous rodent studies concluded that DPP-4
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inhibitors potentiated the insulinotropic and glucoregulatory actions of GLP-1, produced
glucoregulatory actions in models of dysglycemia, and improved oral glucose tolerance [37]. This
sets the stage for synthetic GLP-1 Receptor Agonists (GLP-1RA) to be developed

The first major discovery of a DPP-4 resistant GLP-1 full agonist was exendin-4, found in
Heloderma suspectum venom. It is more resistant to degradation by DPP-4 and has a significantly
longer half life than endogenous GLP-1 [38]. Its insulinotropic effects lead to exendin-4 to be
experimented as an incretin hormone analogue used to treat Type Il Diabetes Mellitus (T2DM) [39].
Exendin-4 suffered from a similar problem to early GLP-1 infusion, a short lifespan of just 2-3 hours,
requiring infusion multiple times a day [40]. Thus, liraglutide and semaglutide were developed.
Optimized combinations of fatty acids and linker molecules were designed to enhance albumin
affinity while preserving strong GLP-1R activity. Due to the advancements, it only had to be
administered daily or weekly for T2DM treatment, for liraglutide and semaglutide respectively [41,
42]. GLP-1RA started to be used to treat other problems, such as obesity. The insulin-promoting effect
of GLP-1 and its role as a satiety factor inhibits nutrition-mediated secretion, which assists obese
individuals in reducing food intake, resulting in a loss of weight [43].

GLP-1 in the brain seems to play a role in how the body reacts to long-term stress. When GLP-1
is given directly into the brain every day, it makes the stress response stronger by releasing
corticosterone when faced with stressful situations [44]. However, if a GLP-1 receptor blocker is given
instead, this heightened stress response does not happen. This suggests that the body’s endogenous
GLP-1 might actually contribute to keeping the stress system overactive during chronic stress, which
could lead to stress-related health problems over time [45]. To examine the neuropsychiatric effects
of GLP-1RA, a review conducted by Lu et al found that GLP-1RA use was associated with a strong
signal of headaches, olfactory nerve disorders, sensory abnormalities, and dizziness. Weaker signals
of SI, migraines, insomnia, depression, and anxiety were observed as well [46].

GLP-1’s story spans from its discovery as a gut hormone regulating insulin and appetite to its
recognition as a key brain modulator. Advancements in understanding proglucagon processing
enabled the development of long-acting GLP-1RA such as liraglutide and semaglutide, transforming
diabetes and obesity care. Yet, as research reveals GLP-1's influence on stress and mood regulation,
reports of neuropsychiatric side effects - such as anxiety, depression, and sensory disturbances -
highlight the need to reevaluate its broader neural impact.

2.2. GLP-1 in Depression, Suicidiality, and Anxiety

As mentioned in the introduction, chronic GLP-1 receptor activation stimulates the HPA, which
leads to elevated CRH, ACTH, and cortisol levels [11]. This hyperactive state causes many major
symptoms in MDD such as consistent low mood and anhedonia [47]. According to an experiment
conducted by van Bloemendaal et al., exenatide administration suppressed activity in the mesolimbic
reward system, indicating dampened dopaminergic and hedonic response to traditionally rewarding
cues [48]. In the context of depression, this reward blunting is a core symptom of MDD [49, 50].

In a study conducted by Tobaiqy, approximately 50% of all adverse mental health diagnoses
were for depression in a group of individuals using GLP-1RAS [51]. This data supports the notion
GLP-1RA may, in certain individuals, introduce new depressive episodes or worsen pre-existing
ones. These episodes were often paired with reports of low mood, anhedonia, and a loss of
motivation, suggesting a broader blunting of reward systems. In a severe subset of cases, depressive
states escalated to suicidal ideation.

Building on this, according to an in-silico review conducted by Sharafshah et al concluded
although GLP-1RA can offer therapeutic benefits for hyperdopaminergia, it carries a high risk of
suicidal ideation along with other depressive phenotypes for people with hypodopaminergia. [52].
This phenomenon occurs because Ozempic binds to GLP-1 receptors, activating several pathways,
leading to dopamine dysregulation. Dopamine dysregulation, if left unchecked, can exacerbate into
SI[53].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Research by Anderberg et al. [54] demonstrates that GLP-1 signaling can have anxiogenic effects,
particularly under acute conditions. In this study, activation of central GLP-1 receptors in rodents led
to increased anxiety-like behaviors, such as reduced time spent in open areas of the elevated plus
maze and heightened physiological stress markers. While chronic GLP-1 exposure showed some
adaptive or antidepressant effects, the acute activation of GLP-1 pathways appeared to trigger stress
responses and anxiety-related behaviors, suggesting that dysregulated GLP-1 signaling in the brain
may overactivate neural circuits involved in fear and arousal [55]. These findings highlight a potential
mechanism through which pharmacological GLP-1 receptor agonists could contribute to anxiety
symptoms in some individuals, especially during early treatment or in those with heightened stress
sensitivity.

2.3. GLP-1 in Substance Use Disorder

GLP-1 receptors are expressed in regions of the brain that influence drives and cravings, such as
the amygdala, VTA, and NAc [56]. Positively, activation of these receptors inhibits mesolimbic
dopamine signaling, reducing the persistent addictive effect of drugs. However, overactivation of
these receptors starts to flatten normal incentive salience, blurring the line between drug reward
suppression and a loss of natural motivation [57]. Furthermore, in chronic drug users, this increases
the likelihood of post-abstinence anhedonia, which is a key predictor of relapse vulnerability [58].

GLP-1 receptor agonists analogues, such as Exendin-4, can suppress motivation by dampening
reward-related signaling in the brain. Studies show that Exendin-4 reduces drug-induced dopamine
release, locomotor activity, and conditioned place preference, while also affecting natural rewards
like food [59]. This broad reward blunting may decrease sensitivity to positive reinforcement,
creating a state of low motivation and anhedonia. In the context of substance use disorders, such
diminished reward responsiveness could worsen withdrawal symptoms, reduce engagement with
healthy reward sources, and increase vulnerability to relapse.

Semaglutide has demonstrated efficacy in reducing substance use behaviors; however, its
broader impact on motivation may have unintended consequences for individuals with substance
use disorders [60]. Studies have shown that GLP-1 receptor activation can attenuate the rewarding
effects of substances like alcohol and opioids, potentially decreasing the reinforcing properties that
contribute to addiction [61]. While this suppression may aid in reducing substance consumption, it
could also lead to a general dampening of motivation, affecting engagement with both addictive and
healthy rewarding activities. This phenomenon, known as reward blunting, may decrease sensitivity
to positive reinforcement, creating a state of low motivation and anhedonia [62]. In the context of
substance use disorders, such diminished reward responsiveness could worsen withdrawal
symptoms, reduce engagement with healthy reward sources, and increase vulnerability to relapse
[63].

2.4. GLP-1 in Neuropsychiatric Disorders

Reward Deficiency Syndrome (RDS) is characterized by an inability to experience rewarding
feelings, increased susceptibility to unpredictable or impulsive behaviors, and maladaptive reward-
seeking patterns. It arises from a hypofunctional state in the dopaminergic system, a network of
interactions governing dopamine release within the brain’s reward circuitry, including the VTA,
nucleus accumbens, and prefrontal cortex [64, 65]. When dopaminergic signaling is deficient, the
individual’s capacity to derive pleasure or motivation from natural reinforcers such as food, social
interactions, or achievement is diminished. This neurobiological imbalance drives compensatory
behaviors such as substance use, overeating, or compulsive activities as attempts to restore dopamine
tone [66]. Thus, RDS reflects a maladaptive feedback loop between reward circuitry and
environmental stimuli, linking dopaminergic hypofunction with broader neuropsychiatric
vulnerability [Table 1].

Table 1. Evidence maps for GLP-1RA neuropsychiatric outcomes.
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Emerging evidence suggests that GLP-1 signaling may intersect with this dopaminergic
dysregulation. The association between GLP-1 receptor polymorphisms and alterations in reward
learning and subjective pleasure indicates that GLP-1 activity can modulate reward sensitivity and
motivational drive [67]. Because GLP-1Rs are expressed in dopaminergic hubs, aberrant or prolonged
receptor activation could dampen dopamine neuron firing and inhibit synaptic dopamine release
[68]. Chronic GLP-1R stimulation may therefore shift dopamine homeostasis toward a hypo-reward
state, manifesting as low motivation, anhedonia, and diminished reinforcement sensitivity. Over
time, this blunted reward response could heighten vulnerability to depressive symptoms or
maladaptive compensatory behaviors such as substance use, suggesting that excessive GLP-1 activity
may play a previously underappreciated role in the pathophysiology of RDS.

Mechanistically, GLP-1Rs are expressed in trigeminal sensory neurons and cerebral vasculature,
structures involved in migraine pathogenesis. Activation of these receptors may alter cerebral blood
flow and neurovascular tone, potentially triggering the cascade that underlies migraine attacks. These
physiological responses explain why some patients develop new or intensified migraine symptoms
following initiation of GLP-1RA therapy [69].

Clinical reports have reinforced these mechanistic concerns. Modestino et al. [14] described a
case in which an injectable GLP-1 agonist prescribed for weight loss significantly worsened
hemiplegic migraine episodes, with attacks increasing in both frequency and severity after treatment
onset. It was hypothesized that GLP-1-mediated neurovascular dysregulation and central serotonin
imbalance could have amplified cortical excitability, thereby aggravating migraine susceptibility.
Likewise, pharmacovigilance analyses have shown that headaches and migraine-like symptoms
occur at higher rates in GLP-1RA users compared to other antidiabetic medications [70].
Consequently, GLP-1-based therapies may pose a neurological risk for individuals with pre-existing
migraine disorders or heightened cerebral vasoreactivity.

3. Counterarguments

Despite concerns about GLP-1 receptor agonists contributing to depressive symptoms, recent
meta-analytic evidence suggests that GLP-1RAs may actually improve mood in some populations. A
systematic review and meta-analysis of randomized controlled trials and cohort studies found that
treatment with GLP-1RAs produced small but statistically significant reductions in depression scale
scores compared to controls, especially in people with type 2 diabetes mellitus [71]. Moreover, a
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retrospective observational study examining patients with diabetes showed that some GLP-1RAs
were associated with a lower risk of incident depression, though findings were mixed across studies
[72]. These data suggest that mood effects may be context-dependent, potentially influenced by
baseline metabolic state, drug choice, or patient population.

Similarly, evidence around GLP-1 and migraines offers a more nuanced view rather than an
outright risk. One study found that individuals with migraine had lower serum levels of GLP-1
compared to controls, particularly in migraine with aura, suggesting that deficient GLP-1 signaling
might be part of migraine pathophysiology in unique cases [73]. Additionally, a large meta-analysis
concluded that randomized controlled trials did not find consistent detrimental effects of GLP-1RA
therapy on mental health, including mood disorders or migraines, compared with controls [74]. These
findings provide counterpoints to adverse-effect claims and imply that GLP-1RA use may be safer
under certain conditions.

3.1. Policy and Clinical Implementation Framework

Given the expanding use of GLP-1 receptor agonists (GLP-1RAs) beyond metabolic indications,
it is essential to adopt a structured, safety-conscious approach that integrates psychiatric screening,
genetic awareness, and longitudinal monitoring. The following policy recommendations synthesize
current pharmacovigilance insights and translational neurobiology to promote precision and patient
safety.

Screening prior to initiation should be standard for all patients. A focused psychiatric and
neurological history should include personal or family history of major depressive disorder (MDD),
anxiety, suicidality, substance use disorder, and reward deficiency syndrome (RDS) features, as well
as migraine - with or without aura. Baseline assessments such as the PHQ-9, GAD-7, and a direct
inquiry about suicidal ideation (SI), sleep quality, and anhedonia establish a pre-treatment
benchmark for later comparison.

Optional risk stratification can further refine prescribing in precision medicine contexts. When
feasible, clinicians may utilize dopamine-pathway polygenic indices or the Genetic Addiction Risk
Score (GARS) to identify individuals with hypodopaminergic phenotypes who may be more
vulnerable to reward blunting or dysphoric responses under chronic GLP-1R stimulation.

Informed consent must explicitly address potential neuropsychiatric and neurological effects.
Patients should be counseled on possible experiences of reward blunting, anxiety, sleep disturbance,
migraine or headache, and the rare but serious potential for suicidal ideation. Providing written
instructions for crisis response or mental health resources is recommended as part of best practice.

Dosing and titration should proceed cautiously - start low and escalate slowly, particularly in
high-risk patients or those with prior psychiatric vulnerability. Rapid dose escalation may heighten
central nervous system stress and dopaminergic suppression, increasing the risk of adverse mood
outcomes. Monitoring cadence should follow a proactive schedule at weeks 2, 4, 8, and 12 after
initiation, including reassessment with PHQ-9 and GAD-7, targeted questions about anhedonia,
sleep, and SI, and a direct inquiry into loss of motivation or drive. This structured surveillance enables
early detection of reward blunting or emerging anxiety. Action thresholds must be clearly defined. If
a patient develops clinically meaningful mood deterioration, anxiety, anhedonia, or migraine
exacerbation, the agent should be down-titrated or paused. Consider switching within class or
transitioning to another metabolic agent such as an SGLT2 inhibitor. Coordination with psychiatry
or neurology is advised for multidisciplinary care.
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Baseline screen
PHQ-9/GAD-7, SI, SUD,
migraine

Optional genetic risk
(dopamine index)

Start low/slow titration

If psychiatric/migraine
signal:

dose reduce/pause/switch;

specialty co-management

Continue if
stable/improved

Figure2.  Clinical workflow for safe initiation and monitoring of GLP-1 receptor agonists (GLP-1RAs) in
patients at psychiatric or migraine risk: The algorithm outlines a structured, safety-first approach to GLP-1RA
initiation. The baseline screen includes PHQ-9, GAD-7, suicidality (SI), substance use disorder (SUD), and
migraine history. Optional genetic risk profiling (e.g., dopamine index) may be considered to assess
susceptibility to neuropsychiatric side effects. Following shared decision-making and informed consent,
treatment starts with a low-dose, slow titration strategy. If a psychiatric or migraine signal emerges, clinicians
are advised to reduce, pause, or switch the dose and consider specialty co-management. If the patient remains

stable or improved, therapy continues with ongoing monitoring.

Reporting standards should emphasize detailed pharmacovigilance. Clinicians are encouraged
to submit well-annotated adverse event (AE) reports - including specific agent, dose, escalation
timeline, symptom onset, and relevant psychiatric history - to improve signal quality and refine class-
level understanding. Research priorities include establishing prospective, genotype-informed
registries and clinical trials with prespecified psychiatric and neurological endpoints. Such studies
should differentiate between agents, titration speeds, and genetic backgrounds to clarify
mechanisms, incidence, and risk mitigation strategies [Figure 2]. Hence, a screen—stratify—monitor
framework supported by real-world evidence and genomic insight offers the best path forward for
optimizing therapeutic benefit while minimizing neuropsychiatric risk in GLP-1RA therapy.

4. Conclusions

GLP-1's journey from a metabolic regulator to a neuromodulatory target demonstrates its
remarkable physiological scope. Originally characterized for its role in glucose regulation and satiety,
GLP-1 and its receptor agonists have become central to modern treatments for obesity and diabetes.
Yet, this same system’s extension into the brain reveals a more complex narrative. Evidence from
neuroimaging, pharmacovigilance, and molecular studies indicates that chronic activation of GLP-1
receptors may influence emotional and motivational circuits, contributing to depressive symptoms,
anxiety, migraines, and reward blunting in susceptible individuals.
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The mechanisms behind these effects likely stem from GLP-1’s interactions with dopaminergic
and stress-response pathways. Sustained GLP-1R signaling within regions such as the nucleus
accumbens, prefrontal cortex, and hypothalamus may dampen dopaminergic firing and alter HPA
axis reactivity, shifting the brain toward a hypo-reward state. Although these findings do not negate
the substantial metabolic and cardiovascular benefits of GLP-1 therapies, they highlight the need for
a more integrative clinical approach, one that accounts for psychiatric vulnerability and monitors
neuropsychiatric outcomes alongside metabolic success.

Ultimately, GLP-1's expanding influence from gut to brain illustrates the interconnectedness of
metabolic and mental health. As the therapeutic use of GLP-1 receptor agonists continue to grow,
balancing their transformative potential with careful awareness of their neuropsychiatric
implications will be essential for safe, holistic treatment.
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