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Learning Objectives

* Explain how the serotonin system interacts with dopamine and
norepinephrine in the regulation of emotion and cognition in ADHD



Integration of Neurobiological

Evidence into a More
Comprehensive Model of ADHD



Brain Regions Altered in ADHD
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These Regions Are Innervated by

Dopamine, Serotonin, and Norepinephrine

A) Dopaminergic Pathways in the Brain D) Serotoninergic Pathways in the Brain C) Noradrenergic Pathways in the Brain
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and are the three neurotransmitters
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Functional Differences in ADHD

DMN abnormalities are shared between ADHD and ‘classic’ mood disorders, such as MDD and BD, and
are associated with increased impulsivity, greater emotional dysregulation, and even suicidality.

Resting State Functional Connectivity: Task Associated Functional Connectivity:

Within Default Mode Network (DMN) DMN to Prefrontal Cortex Response Preparation
i L QBT ersistent ersistent ADHD < remitted ADHD

MDD = major depressive disorder; BD = bipolar disorder.
Jadidian A et al. J Neuropsychiatry Clin Neurosci 27:3, Summer 2015; We Y et al. J Psych Research 2024. Sept 177; 2111-218; Huang W-S, et al.
J Clin Psychiatry 2025 Nov 19;87(1):25m15906



Evidence for Serotonin Dysfunction in ADHD Is
Rapidly Gathering Steam
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Jackson et al. Journal of Neurodevelopmental Disorders (2025) 17:2.




ADHD Is a Story of Autoreceptors, Heteroreceptors,
And Interactions of Multiple Neurotransmitters
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Solomon M, et al. Clinical Drug Investigation (2025) 45:701-742.




Key Learning Points

* The serotonergic system may represent an important, yet neglected
therapeutic target in ADHD, particularly for symptoms of emotional
dysregulation

* Neurobiology reveals structural and functional abnormalities in the
brain that tie the ‘classic’ symptoms of ADHD to emotional
dysregulation and executive dysfunction

* Atthe receptor level, DA, NE, and 5-HT, along with glutamate and GABA (and
their auto- and hetero-receptors) are implicated in ADHD and emotional and
executive function dysregulation
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