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Dietary Prebiotic Intervention Modulates  
High-Fat Dietassociated Microglial Alterations  
in the Aged Mice
Urtė Minkevičiūtė1, Arnas Kunevičius1, Akshay Kumar Vijaya1, Aurelijus Burokas1

1	 Department of Biological Models, Institute of Biochemistry, Life Sciences Center, Vilnius University, Vilnius, 
Lithuania 

Introduction. Consumption of a chronic high-fat diet (HFD) and ageing are both associated 
with metabolic dysfunction and increased neuroinflammation. It contributes to the loss of gut 
microbiota diversity and the development of neurodegenerative diseases. Microglia, the resident 
immune cells of the central nervous system, are highly sensitive to metabolic and inflammatory 
signals, and their morphology is closely linked to their functional state. These metabolic and in-
flammatory molecular signals can be derived from the gut microbiota and influence microglial 
activation and disease progression. Gut microbiota-focused interventions have the potential to 
reduce chronic inflammation and have a protective effect on microglia. However, the impact of 
such interventions in the aged brain remains poorly understood, especially regarding their ability 
to reverse metabolically primed microglia phenotypes.

Methods. In this study, we examined how prebiotic supplementation with galactooligosac-
charides and fructooligosaccharides (GOS+FOS) modulates microglial morphology in aged 
mice exposed to long-term HFD. The C57BL/6J mice were assigned to four dietary conditions 
for 18 months: control diet (CD), CD - GOS+FOS, HFD, and HFD - GOS+FOS. We utilised im-
munohistochemical staining to quantify three-dimensional branching architecture and twodi-
mensional shape descriptors. 

Results. Compared with CD, microglia in HFD-fed conditions exhibited quantifiable mor-
phological change consistent with a metabolically primed microglial phenotype: increased total 
branch number and length, greater slab voxel count, triplejunction frequency, enlarged projected 
cell area and perimeter. HFD supplementation with GOS+FOS reduced several of these HFD-in-
duced structural alterations: average branch length decreased towards CD levels, projected soma 
area and perimeter were significantly smaller than in HFD, indicating partial structural recovery. 
Importantly, in the CD - GOS+FOS group, microglial morphology was similar to that in the CD 
group, indicating that the effects of GOS+FOS are specific to reducing HFD-associated micro-
glial alterations rather than modifying baseline microglial structure. 

Conclusions. Collectively, these findings suggest that prebiotic supplementation with 
GOS+FOS can modulate microglial structural remodelling in the aged brain under metabolic 
challenge, highlighting a protective role for gut microbiotatargeted interventions in diet-induced 
neuroinflammatory conditions.


	NEUROSCIENCE
	Dietary Prebiotic Intervention Modulates 
High-Fat Dietassociated Microglial Alterations 
in the Aged Mice


