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Abstract
Bipolar disorder (BD) is a mood disorder characterized by abnormal neurotransmitter systems. Serotonin and serotonin 

transporter gene (5-HTTLPR) are associated with this dysfunction. Medications, such as carbamazepine and lamotrigine, can affect 
dopaminergic signaling and glutamate transmission, both of which are relevant in managing manic and depressive episodes in 
bipolar disorder. The GABAergic system may also play a critical role in the pathophysiology of bipolar disorder and polymorphisms 
related to various neurotransmitter receptors, including those for serotonin (5-HT2C) and dopamine (DRD2), have been associated 
with alterations in mood disorders.
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Bipolar disorder (BD) is a complex mood disorder characterized by significant alterations in neurotransmitter systems, particularly 
those involving serotonin (5-HT), dopamine (DA), and gamma-aminobutyric acid (GABA). Researchers have proposed various hypotheses 
regarding the biochemical underpinnings of bipolar disorder, focusing on how alterations in these neurotransmitters and their receptor 
systems contribute to the pathophysiology of the disorder. Understanding the role of neurotransmitters and their corresponding receptors 
can provide insights into the mechanisms of bipolar disorder and its treatment.

Serotonin dysfunction has been widely implicated in bipolar disorder. The serotonin transporter gene (5-HTTLPR) is central to this 
dysfunction, as identified in studies exploring genetic polymorphisms associated with affective disorders. Variants of the 5-HTTLPR 
have been shown to influence the susceptibility and clinical manifestations of bipolar disorder, particularly through the modulation of 
serotonergic neurotransmission, which is crucial for mood regulation [1,2]. The findings suggest that not only serotonergic pathways but 
also multiple serotonin receptor subtypes, such as 5-HT2A and 5-HT2C, play roles in the pathology of bipolar disorder, where alterations 
in serotonin receptor functioning can modulate dopaminergic systems and thereby affect mood stability [3,4].

Furthermore, research indicates that certain medications, such as carbamazepine and lamotrigine, can affect dopaminergic signaling 
and glutamate transmission, both of which are relevant in managing manic and depressive episodes in bipolar disorder [5]. This aligns 
with observed changes in dopamine receptor activity, particularly dopamine D2 and D3 receptors. Abnormal dopamine transmission is 
often correlated with manic episodes, suggesting that effective bipolar disorder management may hinge on modulating dopamine receptor 
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activity through the use of antipsychotic medication [6,7]. For instance, cariprazine, a dopamine D3 receptor-preferring partial agonist, 
has shown efficacy in treating depressive symptoms in bipolar disorder, supporting the integral role of dopamine in mood regulation [8].

The GABAergic system also plays a critical role in the pathophysiology of bipolar disorder. Research highlights that alterations in 
GABA receptor expression, specifically GABA_A receptors, are associated with heightened neuronal excitability and mood dysregulation, 
contributing to the manic phases of bipolar disorder [9,10]. A deficit in GABAergic signaling could lead to increased neuronal firing, 
resulting in manic symptoms, while enhanced GABA activity may alleviate depressive symptoms.

Genetic studies further reinforce the complex interplay between neurotransmitters and bipolar disorder. Polymorphisms related to 
various neurotransmitter receptors, including those for serotonin (5-HT2C) and dopamine (DRD2), have been associated with alterations 
in mood disorders, including bipolar disorder [11,12]. Functional disruptions in these receptor systems contribute to the clinical symptoms 
of the disorder. They may influence treatment responses to psychotropic medications, further complicating management strategies for 
individuals with bipolar disorder [13].

In addition to receptor activity, imaging techniques have underscored the altered neuroreceptor dynamics in individuals with bipolar 
disorder. Using methods such as SPECT and PET scans, researchers have identified changes in dopamine receptor availability and 
binding in the brains of manic patients, which could serve as biomarkers for the disorder and offer insights into individualized treatment 
approaches [7]. These neuroimaging studies suggest that abnormal dopamine transmission during manic phases might prove crucial in 
refining pharmacotherapy for patients, as evidenced by variations in receptor binding patterns [7].

In summary, bipolar disorder is characterized by a multifaceted interaction of neurotransmitter systems, primarily serotonin, dopamine, 
and GABA. Genetic, biochemical, and neuroimaging studies broaden our understanding of how these systems become dysregulated, 
paving the way for more effective interventions and emphasizing the necessity for personalized treatment strategies that address the 
intricate neurochemical landscape of bipolar disorder.
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