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There is robust evidence about the critical interrelationships
among nutrition, metabolic function (e.g., brain metabolism,
insulin sensitivity, diabetic processes, and body weight,
among other factors), inflammation, and mental health, a
growing area of research now referred to as “metabolic psy-
chiatry.” This special section of Biological Psychiatry: Global
Open Science focuses on work outlining or contributing to our
understanding of the associations among these metabolic
factors and mental health, both in terms of risk factors for the
development of mental health challenges and potential treat-
ments for a range of psychiatric disorders, including work in
both humans and animal models. The work represented in this
special section spans the range from work in humans exam-
ining the potential role of metabolic factors in the onset or
treatment of mental health conditions to preclinical models well
suited to examine causal pathways between metabolic factors
and behaviors and brain systems relevant for understanding
the development and treatment of these disorders.

In a scoping review, Hiller et al. (1) provide an overview of
previous research examining the utility of lipid disruptions as
potential biomarkers in bipolar disorder, focusing on both vari-
ability inmethods andkey study findings. The current literature is
mixed, with several study design issues that limit strong con-
clusions, including sample sizes, cross-sectional designs, and
the presence of a range of potential confounds in studies,
including physical activity and other health conditions. As such,
while the potential for lipid markers to inform causes and treat-
ments of bipolar disorder is still intriguing, this review suggests
that improvements in study design and methods are needed to
determine whether lipid-based markers have utility for under-
standing risk and treatment prediction in bipolar disorder.

In the context of major depressive disorder, Romankiewicz
et al. (2) focused on the role of vascular diseases, such as hy-
pertension and diabetes, in creating an increased risk for
depression. This is a well-established relationship (3–5), but the
causal mechanisms have not yet been identified. These authors
tested the hypothesis that low-grade inflammation might be a
potential mechanism, using prospective data from the UK Bio-
bank to examine vascular risk factors (VRFs) and C-reactive
protein associations to depression outcomes. VRFs at baseline
predicted depression at follow-up, controlling for baseline
depression, indicating that VRFs were harbingers of either new-
onset or worsening depression. Baseline C-reactive protein did
mediate this association, but the amount of variance accounted
in the relation between VRFs and depression was relatively
small. Thus,while these findingsare consistentwith the idea that
inflammation-promoting effects of VRFs may contribute to
depressive symptoms in midlife and late in life, it will be impor-
tant to identify additional mechanisms contributing to the
pathway between VRFs and depression. In related work, Sun
ª 2023 THE AUTHORS. Published by Elsevier Inc on behalf of the S
CC BY license (http://creativecommons.org/licenses/by/4.0/).

ical Psychiatry: Global Open Science October 2023; 3:580–581 www
et al. (6) examined the potential role of cholesterol metabolism in
major depressive disorder. Specifically, they examined the
expression of peripheral and brain-specific oxysterols and
related gene polymorphisms in adults with major depressive
disorder pre and post treatment and in healthy individuals. In-
dividuals with depression expressed higher plasma levels of
brain-secreted oxysterols. In addition, better treatment
response over 12weekswas associatedwith a reduction in both
brain-secreted and peripherally secreted oxysterols. Individuals
who did not respond to treatment had higher oxysterol levels
than nonresponders post treatment. These findings raise the
possibility of a potential role formarkers of disrupted cholesterol
metabolism as a marker of treatment response.

Much of the work on metabolic factors in mental health has
focused on adults. However, there is a need to understand
how cardiometabolic factors during pregnancy might be
related to the brain and socioemotional development of
offspring. Kwok et al. (7) addressed this question, finding that
maternal markers of fasting glucose, low-density lipoprotein
cholesterol, high-density lipoprotein cholesterol, and tri-
glycerides were associated with increased conduct and hy-
peractivity problems over time in offspring. Intriguingly, there
seemed to be stronger associations with maternal car-
diometabolic risk in earlier pregnancy trimesters compared
with later trimesters. This work is consistent with other evi-
dence that maternal diets, such as high-fat diets, may be
associated with increased risk of neurodevelopmental (8) and
mental health outcomes in offspring (9). These data point to the
need for more work on how maternal cardiometabolic health
relates to child and adolescent development and the risk for
mental health conditions.

In addition tometabolic factors potentially contributing to the
development of mental health conditions, comorbid metabolic
conditions may also present challenges to the effective treat-
ment of psychopathology. For example, individuals who expe-
rience both depression and diabetes need additional treatments
beyond conventional antidepressant treatment. Watson et al.
(10) addressed this question using observational data and an
approach that allowed them to emulate a randomized controlled
trial. They specifically evaluated the relation of treatment with
pioglitazone, an insulin-sensitizing drug, to antidepressant
response among individuals withmajor depressive disorder and
type 2 diabetes. They compared this form of adjunctive treat-
ment to DPP4 inhibitors (non–insulin-sensitizing). Importantly,
the combination of an antidepressant with pioglitazone was
better than combination with DPP4 inhibitors in terms of anti-
depressant response as indexed by fewer treatment shifts over
the next year, as well as fewer additions of antidepressants or
antipsychotics. These findings suggest that targeted treatments
are needed for individuals with major depressive disorder who
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have comorbid diabetes, providing evidence that adjunctive
treatment with an insulin-sensitizing drug may be beneficial for
such individuals.

In preclinical work addressing a related issue, Hühne-
Landgraf et al. (11) focused on the ways in which circadian
rhythms may impact both anxiety-like behaviors and metabolic
function in mice, given that psychiatric and metabolic disor-
ders often occur comorbidly in the same individuals. These
authors examined what happened when they restored circa-
dian rhythms in the suprachiasmatic nucleus, the circadian
master pacemaker, of Cry1/2-deficient mice. These mice have
disrupted circadian clocks in all tissues and display anxiety-
like behavior and metabolic deficits. Intriguingly, the results
indicated that virus-induced restoration of circadian rhythms in
the suprachiasmatic nucleus reduced anxiety-like behaviors
and improved glucose and energy metabolism in these mice.
While in need of more investigation, these findings could
suggest that restoration of disrupted circadian rhythms may be
a potential therapy for treating comorbid psychiatric and
metabolic disorders.

It has also been hypothesized that modulation of the gut
microbiome might be an effective approach to the prevention
or treatment of mental health conditions (12). This idea is
based in part on the evidence that modulation of microbiome-
gut-brain axis impacts emotional behavior (13). To provide
data relevant to this key question, Schell et al. (14) examined
the role of a probiotic, Lactobacillus rhamnosus, in a mouse
model of diet-induced mood disorders. The authors found sex-
specific effects, such that Lactobacillus rhamnosus impacted
metabolism in females but anxio-depressive behavior in male
mice. Interestingly, the reduction of depressive-like behavior
by Lactobacillus rhamnosus in male mice was accompanied by
changes in dopamine-related gene expression in the nucleus
accumbens, suggesting altered dopamine signaling as a
possible mechanism. These findings provide some evidence
consistent with the idea that modification of the gut micro-
biome could have positive mental health impacts, but also
indicate the importance of examining sex differences in re-
lationships between the gut microbiome and mental health
conditions (15).

Taken together, the articles in this special section provide
new and intriguing data in both humans and animals that
further support a link between metabolic factors and the
development and treatment of mental health conditions across
the lifespan. At the same time, these articles point to key gaps
in the literature, including the need for studies with larger
sample sizes with prospective designs that control for key
confounds in human studies and more parallel human and
animal studies that can be mutually informative in terms of
causality and clinical relevance.
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