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ABSTRACT

Preterm newborns are particularly susceptible to complications such as hypoxia-ischemia
(HI), which can result in brain injury and subsequent cognitive and/or motor function
disabilities, including cerebral palsy. Immune cells have been shown to be involved in the
development of perinatal brain damage, commonly with detrimental effects. There is
recent evidence that the membranes around the brain parenchyma, the meninges, might
also have important roles in the immune response after injury in the adult brain, for
example, by being a site of peripheral immune cell infiltration into the brain parenchyma.
However, the role of the meninges in preterm brain injury is not known. Thus, the aim of
this doctoral thesis was to identify the roles of immune cells in the meninges and brain
parenchyma after preterm brain injury using a mouse model of HI-induced preterm brain
injury.

In Paper | we found that T and B cells accumulate in post-mortem brains and meninges
in preterm infants with brain injury. Similarly, in mouse experiments we found that T and
B cells respond to the HI injury and infiltrate into the parenchyma. Additionally, genetic
deletion of T and B cells resulted in reduced white matter tissue loss 7 days after HI.
Paper Il shows that innate lymphoid cells subtype 2 (ILC2s) also accumulate in the
meninges 7 days after HI, but ILC2-impaired mice show no differences in inflammatory
response, tissue loss, or glial immunoreactivity compared to wild type mice after Hl,
demonstrating a non-essential role for this immune cell subtype after preterm brain
injury. Using single cell RNA sequencing, Paper Il presents the cellular composition and
the unique transcriptional identities of meningeal immune cells in neonatal mice such as
border-associated macrophages, monocytes, and microglia. We also identify the possible
involvement of neutrophils in the injury process 6 hours after HI.

To conclude, the findings of this thesis reveal the participation of immune cells in the
brain parenchyma and in the meninges to the development of HI injury. We provide
insights into the unique single cell profile in the meninges in the immature mouse brain
and thus contribute to the understanding of immune cell involvement in the injury
process and the inflammatory reactions after preterm brain injury.
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