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The role of inflammation in schizophrenia: an overview

O papel da inflamagao na esquizofrenia: visao geral

Over the recent years, there has been a return to
the hypothesis that immune factors are associated
with schizophrenia. At the same time, neuroscience
studies have indicated an important role of the immune
system in neurodevelopment through the modulation of
different neural processes, including brain plasticity and
regulation of neurotransmitters.*

Early observations of the involvement of the immune
system in schizophrenia suggested an association
between infection and psychotic symptoms and indicated
an increased risk of psychosis after hospitalization for
the treatment of infectious conditions.! Those findings
could be explained by the action of infectious agents
(e.g., human immunodeficiency virus [HIV]) and
neurotoxic factors associated with proinflammatory
cytokines. Several autoimmune diseases have been
associated with a higher incidence of psychotic
disorders, including systemic lupus erythematosus,
multiple sclerosis, and Guillain-Barré syndrome. An
interesting nationwide cohort study conducted in
Denmark! showed that previous history of autoimmune
disease and previous hospitalization due to infection
increased the incidence of schizophrenia by 36 and
60%, respectively. The combination of both factors
had a synergistic effect, increasing the incidence rate
by 125%. Moreover, the incidence of schizophrenia was
directly proportional to the number of severe infections
and inversely proportional to the time elapsed since
the last severe infection. Other epidemiological studies,
including prospective cohort studies from birth, have
indicated that infections in the prenatal period are
associated with a higher relative risk of schizophrenia.?

The most parsimonious model proposed to explain
the findings above suggests that the process is mediated
by the activation of microglia and the release of
proinflammatory cytokines. During neurodevelopment,
microglial cells produce neurotrophic factors that regulate
synapse formation and the neuronal pruning process.
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Moreover, cytokines produced by the mother can cross
the placenta and the blood-brain barrier. Proinflammatory
cytokines such as interleukin-6 (IL-6) and tumor necrosis
factor-alpha (TNF-a) play central roles in the cytotoxicity
process and are associated with oxidative stress and
activation of the hypothalamic-pituitary-adrenal axis.?

A recent meta-analysis® has shown increased plasma
levels of different proinflammatory cytokines, including
IL-1B and IL-6, in patients with first episode psychosis or
in acute relapse, followed by a significant reduction after
remission of the psychotic episode. That meta-analysis
also reported a significant increase in serum TNF-a
levels in subjects in their first episode of psychosis and
also in the remission phase. Another interesting finding
is that neuroinflammation can indirectly modulate the
glutamatergic system by interfering with tryptophan-
kynurenine metabolism and consequently lead to
increased levels of kynurenic acid, an endogenous
N-methyl-D-aspartate (NMDA) antagonist.*

The activation of microglia can be visualized in
vivo using positron emission tomography (PET) and
the radioisotope (R)-[!'C]PK11195. Two studies have
found increased binding of this ligand in the brains of
patients with recent-onset schizophrenia, suggesting that
microglial cells are also more activated in these patients.>®

The aforementioned findings suggest that
neuroinflammation may have important effects on
patients in different stages of schizophrenia, from
pregnancy to the onset of psychotic symptoms.
In this sense, the use of anti-inflammatory drugs may
potentially improve treatment outcomes.
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