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Editorial on the Research Topic

Role of Neuroinflammation in the Neuropsychiatric and Neurological Aspects of COVID-19

Neuroglial cells form homeostatic and defensive arms of the nervous system. In the central nervous
system (CNS) neuroglia embrace astroglia, microglia, and cells of the oligodendroglial lineage,
which all perform numerous vital functions in the healthy and diseased brain. Astroglia (which
comprise various types of parenchymal astrocytes, radial astrocytes, radial stem astrocytes, and
ependymocytes) are integral partners of neural networks that control homeostasis of the CNS
across molecular, cellular and network, metabolic, as well as whole brain levels of organization.
Oligodendroglia, represented by oligodendroglial precursor cells (also known as NG2 glia) and
mature oligodendrocytes support myelination critical for the CNS connectome. Mainly known for
their involvement with axonal myelination during development and lifelong plasticity, the cells of
the oligodendrocytic lineage are also emerging as key contributors to brain inflammation aimed to
resolve various types of challenges. Microglia, the resident CNS immune cells, play many roles in
the development, maturation, function, and plasticity of the brain across life.

This Research Topic focuses on the implication of CNS inflammatory responses mediated
by microglia and astrocytes, in the neuropsychiatric and neurological aspects of COVID-
19. Neuroglial involvement comprises: (i) concerted actions in coordination with cells of the
oligodendrocytic lineage and the neurovascular unit, (ii) reactivity when challenged by viral
infection with COVID-19, resulting in CNS inflammation and changes in brain circuits associated
with neuropsychiatric or neurological disorders, (iii) outcomes when the nervous tissue challenged
with COVID-19 infection further has to deal with psychological stress, pollution, dietary imbalance,
trauma, injury, and aging, and (iv) consequences of social isolation and psychological stress, in
combination COVID-19 infection.

The knowledge into the COVID-19-associated changes in non-neuronal cells is expected to
contribute to the development of better-targeted therapies to preserve, improve or restore learning
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and memory, cognitive flexibility, stress resilience, sleep,
metabolic fitness, and adaptation, among other essential CNS
functions. Dedicated to this important research avenue, our
Research Topic comprises six articles, four Review articles, one
Opinion article, and one original Research Article, which are
introduced in this Editorial.

Tremblay et al. overview the neurotropism of SARS-CoV-
2, the implication of CNS inflammation, adaptive and innate
immunity, autoimmunity, as well as astrocytic and microglial
immune and homeostatic functions in the neurological and
psychiatric aspects of COVID-19. In addition, consequences of
SARS-CoV-2 infection arising during aging, in the presence of
systemic comorbidities, and for the exposed pregnant mother
and fetus are discussed.

Specifically focusing on microglia, Gonçalves de Andrade
et al. review their roles in the neuroprotective and neurotoxic
responses against CNS insults instigated by COVID-19. The
authors also discuss how these responses may explain, at least
partially, the neurological and psychiatric manifestations
reported in patients with COVID-19 and the general
population, including aged individuals and people with
pre-existing conditions.

Delving further into the outcomes of COVID-19 and aging
on microglia, Awogbindin et al. provide complementary insight
into the mechanisms by which microglia could contribute to the
pathophysiology of post-COVID-19 neurological sequelae and
disorders, including the late-onset form of Parkinson’s disease,
which is expected to be pervasive in the coming years given the
growing numbers of infected and re-infected individuals globally.

Shifting the focus to astrocytes, Tavčar et al. review
the involvement of astrocytes in COVID-19 pathology. The
present knowledge on SARS-CoV-2 as a neurotropic virus
and on several other neurotropic flaviviruses is covered
to highlight the neurotropic mechanisms targeting astroglial
cells. The involvement of astrocytes, related to aging and
neurodegenerative disorders, and environmental factors, is
further discussed in the context of COVID-19.

Valenza et al. provide an opinion regarding the implication
of systemic inflammation and astrocytic reactivity in the

neuropsychiatric consequences of COVID-19. Deleterious
outcomes of astrocytic reactivity during fetal development are
particularly discussed, together with the risk of developing
autism spectrum disorders in the infected progeny.

Finally, Yan et al. present data revealing an increased
expression of receptors for SARS-CoV-2 in the prefrontal
cortex of male, but not female mice exposed to chronic
unpredictable stress. Similar sex-specific changes in SARS-CoV-
2 receptors were also observed in monocytes from human
caregivers enduring chronic stress. These findings indicate a
potential sex-dependent susceptibility to SARS-CoV-2 infection
after chronic stress.
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