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Introduction: The intertwined nature of neurodegenerative diseases, metabolic
disorders, and mood disorders calls for an integrated therapeutic approach. Both
glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP)
receptor agonists have emerged as promising agents that modulate these interrelated
pathologies, offering a potential beyond traditional treatment boundaries.

Background: GLP-1 and GIP are incretin hormones that have been primarily associated
with metabolic effects in diabetes management. Recent research, however, highlights
their neuroprotective and mood-stabilizing properties, suggesting a broader application
in the treatment of dementia and mood disorders.

Objective: This review aims to explore the efficacy of GLP-1 and GIP agonists in treating
dementia and mood disorders through regulation of glucose metabolism, focusing on
their mechanistic pathways and therapeutic outcomes.

Methods: An extensive literature search was performed across PubMed, ScienceDirect,
and ClinicalTrials.gov, covering the latest decade of research into the effects of GLP-1 and
GIP agonists. The review included empirical studies and clinical trials, involving these
incretin hormones with a special emphasis on their role in neuroprotection and mood
regulation. We additionally explored the connections among the observed processes
through meta-analyses.

Results: Diabetes and Metabolic Syndrome: Both GLP-1 and GIP agonists effectively
enhance insulin secretion and improve glycemic control. Tirzepatide, a dual GIP and GLP-
1 agonist, semaglutide and liraglutide have shown significant benefits in weight reduction
and glycemic management, crucial for metabolic health and indirectly beneficial for
cognitive function.

Neuroprotective Effects in Dementia: GLP-1 agonists like liraglutide and the dual agonist
tirzepatide exhibit protective effects against neurodegenerative processes characteristic
of dementia, including amyloid-beta clearance and improved synaptic function.
Improvement in expression of BDNF and LTP process was also observed and could be
closely related to improved memory, learning and recognition. GIP's role enhances these
effects by further promoting neural cell survival and reducing neuroinflammation.

Mood Disorders: Treatment with GLP-1 agonists has been associated with reduced
symptoms of depression and bipolar disorder, likely through anti-inflammatory effects
and enhancement of neurotrophic factors. The common link in these processes seems to



be GSK-3B. Emerging evidence suggests that GIP agonists may complement these effects
by stabilizing mood and enhancing cognitive resilience.

Discussion: The multimodal action of GLP-1 and GIP agonists represents a novel
therapeutic frontier for managing the complex interactions between metabolic processes,
brain health, and mood regulation. Their ability to target multiple pathways—glycemic
control, neuroinfalamation, neurotrophic processes, and mood stabilization—positions
them as potentially transformative agents for treating and preventing conditions
traditionally managed in isolation - diabetes mellitus type 2, dementias and mood
disorders.

Conclusion: GLP-1 and GIP agonists hold substantial promise as multifunctional
treatments for diabetes, dementia, and mood disorders, embodying a holistic approach
to managing these interconnected conditions. Ongoing and future large-scale clinical
trials on human patients are essential to fully establish their therapeutic potential and
optimize treatment protocols.
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