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Postpartum Depression: Theoretical Model

Julijus Motiejunas'?, Algirdas Tamosianas®, Dainius Characiejus?, Janina Tutkuviené’,

Dalius Jatuzis®, Alvydas Navickas!

! Clinic of Psychiatry, Institute of Clinical Medicine, Faculty of Medicine, Vilnius University, Vilnius, Lithuania

2 Department of Rehabilitation, Physical and Sports Medicine, Institute of Health Sciences, Faculty of Medicine,
Vilnius University, Vilnius, Lithuania

3 Institute of Biomedical Sciences, Faculty of Medicine, Vilnius, Lithuania

* Department of Pathology and Forensic Medicine, Institute of Biomedical Sciences, Faculty of Medicine, Vilnius
University, Vilnius, Lithuania.

> Department of Anatomy, Histology and Anthropology, Institute of Biomedical Sciences, Faculty of Medicine,
Vilnius University, Lithuania.

¢ Clinic of Neurology and Neurosurgery, Institute of Clinical Medicine, Faculty of Medicine, Vilnius University,
Vilnius, Lithuania.

Background. Postpartum depression (PPD) is a severe mental health condition that affects
maternal well-being and child development. Emerging evidence suggests that systemic
inflammation may contribute to neurobiological changes in PPD, yet the underlying mechanisms
remain unclear. This study aims to explore the relationship between inflammatory markers,
structural and functional brain alterations, and cognitive function in PPD patients.

Methods. The study will employ a multimodal neuroimaging approach, combining structural,
functional, diffusion, and spectroscopic MRI to assess brain integrity in women with PPD (n=35)
and healthy postpartum women (n=35). Blood biomarkers, including interleukin-6 (IL-6),
C-reactive protein (CRP), and tumor necrosis factor-alpha (TNF-a), will be measured to examine
their association with brain alterations and cognitive performance. A comprehensive cognitive
assessment using the Cambridge Neuropsychological Test Automated Battery (CANTAB) will
evaluate executive function, decision-making, and working memory.

Objectives. The research aims to determine whether elevated inflammatory factors correlate
with changes in gray matter volume, diffusion metrics, and connectivity patterns, particularly
within the dorsolateral prefrontal cortex (dIPFC) and superior-lateral medial forebrain bundle
(sIMFB). Furthermore, magnetic resonance spectroscopy (1H-MRS) will assess neurochemical
alterations in the dIPFC, investigating potential links between systemic inflammation and local
neuroinflammatory processes.

Significance. By integrating physiological, neuroimaging, and cognitive data, this study seeks
to advance our understanding of PPD’s neurobiological mechanisms, providing insight into
potential diagnostic biomarkers and therapeutic targets. Findings could contribute to improving
early detection and intervention strategies, ultimately benefiting maternal mental health.
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