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STUDY DESCRIPTION

Should psychiatric symptoms start to be treated with bacteria?
The manuscript on the first randomized placebo-controlled trial
determining the effects of supplementation with synbiotics on
reducing impulsive and compulsive behavior in a sample of
patients diagnosed with attention deficit and hyperactivity
disorder (ADHD) and/or borderline personality disorder (BDP)
raises the question of a central implication of the brain-immune-
gut axis on, at least, a subgroup of mental disorders.
Furthermore, it points into the necessity of designing new
evidence-based therapeutic approaches for the management of
still difficult-to-treat symptoms as for example, impulsivity.

Although sparse, recent evidence has suggested an association
between immune imbalances and several psychiatric disorders,
such as ADHDT [1-3]. However, studies searching for
immunological markers in subjects with ADHD have not
provided conclusive findings, likely due to small sample sizes and
a high heterogeneity among the biological markers searched for.
An increasing number of studies have shown a strong association
between immune/allergic disorders (e.g. psoriasis, type 1
diabetes, asthma, and inflammatory bowel disease) and the risk
of developing ADHD [4-6]. Interestingly, all the above-
mentioned disorders share a common immune background, i.e.
an imbalance in the Th17/Treg axis [7,8]. T helper (Th)17 cells
play a role in defense against bacteria, but also on autoimmunity
and on allergic diseases [9-11], with an increase in these cells
predisposing to autoimmunity or allergy [12,13]. On the
contrary, T regulatory (Treg) cells maintain tolerance to self-
antigens and prevent from autoimmune diseases. Importantly,
increasing evidence suggests that not only microglia, but also T
cell activity (and especially Th17 and Treg cells activity), might be
needed for a proper brain development and function of
important brain areas playing a role in mood, behavior and
cognition, such as the hippocampus [14].

Recent reports have reported a regulatory action of the gut
microbiota on the Th17/Treg axis by (among other factors), the
production of serotonin, dopamine and/or noradrenaline
precursors [15]. Thus, gut dysbiosis has not only been related to
inflammatory conditions such as inflammatory bowel disease,
but also, to neuropsychiatric conditions such as ADHD [16]
Furthermore, recent studies have shown that, many agents used
for the treatment of ADHD such as desipramine and/or
bupropion [17,18]) might exert their action by correcting
immune imbalances (such as Th17/Treg axis abnormalities). In
addition, recent findings suggest immunomodulatory and anti-
inflammatory properties of probiotics [19], possibly by selectively
targeting Th 17 cell lineages [20].

To sum up, although evidence supports the implication of the
brain-immune-gut axis in mental disorders, the studies
conducted so far have not identified which factors may play a
causal role. More studies addressing how the microbiota
interacts with the immune system and the brain are urgently
needed to address this issue with important diagnostic and
therapeutic implications.
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