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Subtle inflammation in-utero contributes to mental health risks
Maternal diet, cord blood cytokines offer clues
Philadelphia, December 15, 2020 – The in-utero environment is a major determinant of fetal brain
health and perturbations in the environment can lead to long-term developmental effects. For example,
maternal illness or infection during pregnancy has been linked to multiple neurodevelopmental and
mental health conditions in children. Now, two papers highlight the lasting effects of more subtle maternal
inflammation on children’s mental health.
In one study, by Kinga Polanska, PhD, and colleagues, maternal diet during pregnancy was a factor in
determining offspring mental health: children whose mothers ate a poorer-quality or more proinflammatory diet while pregnant had a higher risk for emotional and behavioral symptoms at 7 to 10
years of age.
A second study from Cédric Galera, MD, PhD, and colleagues also found lasting behavioral
consequences of early-life immunity by examining blood samples from human umbilical cord, which
contain a milieu of both maternal and fetal factors. Lower levels of a particular immune signal were
associated with the development of depression and anxiety symptoms at ages 3, 5 and 8.
Both studies appear in Biological Psychiatry, published by Elsevier.
The study of maternal diet during pregnancy was based on data from four European countries,
representing a variety of dietary patterns and socio-economic and lifestyle characteristics. Based on selfreport, maternal diets were scored on two metrics: one of nutritional quality and one measuring
inflammatory potential. Those dietary indices provide a more holistic picture of diet than previous studies
measuring selected nutrients, for example.
“This is the first study evaluating the impact of both inflammatory potential and quality of maternal diet
during pregnancy on their offspring’s mental health,” said Professor Polanska. “This overview of habitual
diet is important for developing more effective public health guidelines focusing on dietary
recommendations for pregnant women.”
In general, a poor diet is thought to produce inflammation by fostering unhealthy bacteria in the gut that
irritate or invade the gut lining. That makes the gut lining leaky, allowing proteins from the gut to enter the
blood, stimulating an immune response that evokes systemic inflammation. The current studies did not
examine this mechanism, however.
The second study, said Professor Galera, “confirms that early immune changes, measured in cord blood,
may contribute to subsequent anxiety and depression symptoms in childhood.”

Professor Galera and colleagues collected cord samples at birth from 871 mother-child pairs, who were
part of a French cohort undergoing long-term study. They measured an array of cytokines – immune
signaling molecules that can be pro- or anti-inflammatory. Although the team looked at so-called
“networks” of interacting cytokines, one stood out. Interleukin 7 (IL-7) in particular was associated with a
trajectory of development of depression and anxiety symptoms.
“This work is original because most prior knowledge in this area arises from animal studies,” said
Professor Galera, rather than human samples. And epidemiological studies have not previously focused
on cytokines at birth, which he says “is a highly relevant biological matrix to measure early biomarkers” of
mental illness. Although prevention of anxiety and depression by targeting immune dysregulation “is still
far off in humans, it is now clearly on the agenda of animal research,” Professor Galera added.
“These two papers provide provocative new evidence that maternal factors promoting inflammation may
have consequences for inflammation in their babies which, in turn, may increase the risk for symptoms
like anxiety and depression,” said John Krystal, MD, Editor of Biological Psychiatry. “Medicine has always
advocated that pregnant women consume a healthy diet. However, this definition of ‘healthy’ may now
need to include diets that minimize maternal inflammation.
“Future research will be needed to more clearly establish the links between maternal diet, maternal
inflammation, fetal inflammation, and the later negative behavioral outcomes.”
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