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Abstract 
Preterm birth and its associated complications are among the most serious global health issues 
that modern society faces. Due to the prolonged medical care and immature immune system, 
preterm infants have a higher susceptibility to infections, which puts them at a higher risk of 
developing neurological impairments as well as neurodevelopmental diseases. S. epidermidis is 
one of the most common nosocomial infections in preterm infants. Despite being considered a 
harmless commensal for a long time, S. epidermidis has emerged as the predominant pathogen of 
neonatal sepsis, leading to inflammation-related morbidities. Moreover, the incomplete 
maturation of the preterm infants´ organs might lead to an increased risk of episodes of hypoxia 
and it is believed that the ongoing infection can worsen the effects of cerebral hypoxia-ischemia 
(HI), further increasing the risk for perinatal brain injury. The hypothesis of this doctoral thesis is 
that systemic inflammation induced by S. epidermidis infection leads to immune reactions in the 
periphery and the brain, which increases vulnerability to brain injury, leading to neurological 
impairments. Thus, the overall aim of this thesis was to explore the different aspects of the 
pathogenesis associated with S. epidermidis infection, ranging from its sensitizing effects to the 
neuroinflammatory responses. Using our established animal model for S. epidermidis infection 
and Hypoxia-ischemia (HI), in Paper I we induced HI 24 hours or 5 days after S. epidermidis 
infection, demonstrating a sex-dependent sensitization 24 hours after infection in male, but not 
female mice. We also found a dramatic upregulation of peripheral cytokines, brain Chemokine 
ligand 2 (CCL2) together with decreased plasma levels of Complement protein 5a. As 
neuroinflammation contributes to perinatal brain injury, in Paper II we analyzed hippocampal 
microglia activation both at morphological and transcriptional levels. We found that S. 
epidermidis induced significant changes in microglial morphology as well as in their 
transcriptional programs. We also found that microglial inflammasome activation might act in 
synergy with blood-brain barrier alterations as well as leukocyte infiltration into the brain. To 
further characterize the neuroinflammatory response in the hippocampus of S. epidermidis 
infected mice, in Paper III we carried out hippocampal global protein expression analysis, 
revealing astrocytic activation as well as vascular changes. These alterations were associated with 
increased lipocalin 2 levels in both plasma and brain. We also demonstrated that a similar pattern 
of events might occur in a cohort of preterm infants with signs of infection by analyzing plasma 
levels of lipocalin 2. To conclude, this thesis clearly highlights a previously unrecognized and 
important contribution of S. epidermidis in triggering neuroinflammation in the developing brain. 
Overall, the findings in this thesis shed new light on how S. epidermidis affects the immature 
brain, representing a suitable platform for the development of novel treatment or preventative 
strategies in babies who experience S. epidermidis infection. 
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