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IMPACT OF EARLY-LIFE STRESS AND GONADAL 
HORMONES ON REWARD SYSTEMS OF ABA RATS 

S. Nasini1*, B. Bonaldo2,3*, A. Casile4, C. Vitali2, 
M. Marraudino2,3, G.C. Panzica2,3 , S. Gotti2,3

1Department of Pharmaceutical and Pharmacological Sciences,
University of Padua, Italy ; 2Neuroscience Institute Cavalieri
Ottolenghi, University of Turin, Orbassano (TO), Italy;
3Department of Neuroscience Rita Levi-Montalcini, University
of Turin, Italy; 4Department of Chemical and Pharmaceutical
Sciences and Biotechnology, University of Camerino, Italy
*These authors contributed equally to this work 

Anorexia nervosa (AN) is a psychiatric illness in which the main
symptoms are a disrupted perception of the body and its shape
and disturbed eating that leads to self-starvation. A disturbance
of the brain serotonergic network predates the onset of AN and
should contribute to premorbid symptoms of anxiety, inhibition,
and vulnerability to dietary restrictions. Moreover, puberty-relat-
ed steroids and stress may enhance serotonin (5-HT) and
dopamine (DA) dysregulation and aggravate the disease. In fact,
these two systems are of greater interest in AN because their
central pathophysiological role in patients is still limited. Based
on our previous study, here we investigate the effects of early-life
stress and of the absence of gonadal hormones in Activity Based
Anorexia (ABA) affected rats. Four groups of gonadectomized
(GDX) rats (GDX, MS-GDX, ABAGDX, MS-ABA-GDX) of both
sexes were used, applying maternal separation (MS) to mild
stress induction (3 hours/day, from PND1 to PND15) and the
ABA protocols (2 hours of running wheel followed by 1 hour of
food access, from PND37 to PND42) to provide symptoms like
hyperactivity and weight loss, resembling anorectic patients’ con-
ditions. The exploratory and anxiety-like behaviours were evalu-
ated using the open field (OF) and elevated plus maze (EPM)
tests. Last, to investigate the impact on serotonergic and
dopaminergic systems, immunohistochemical analysis was per-
formed to quantify the presence of 5-HT in the dorsal raphe
nucleus (DRN) and median raphe nucleus (MRN) and of the DA
in the ventral tegmental area (VTA) and substantia nigra (SN).
The ABA protocol induced hyperactivity and a reduction in anx-
iety-like behaviours in rats of both sexes compared to controls
(GDX). In addition, the behavioural phenotype alteration
appeared to be sex-dependent by combining MS and ABA in
GDX rats. Of particular interest were the results of 5-HT+ cells
in GDX rats that changed from MS and ABA, or the combination
of the two, showing distinct effects in the two sexes, especially in
the dorsal part of DRN. Although serotonergic and dopaminergic
systems in anorexic rats develop in the presence of gonadal hor-
mones, their suppression may have altered the activation of those
systems, whereas MS may have affected their organization, influ-
encing the behaviour observed in ABA rats. 

S100B PROTEIN AND MICROBIOTA
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S100B is a small EF-hand calcium-binding protein expressed by
definite neural and extraneural cell types, being also present in
enteroglial cells and in the enteric nervous system-ENS. Notably,
it has been detected in biological fluids as a biomarker. It belongs
to the S100 family that is located as a cluster on chromosome
1q21, while S100B gene is located at 21q22.3 and codifies for
a multifunctional protein involved in several physiological pro-
cesses. Modulations of S100B have been implicated in several
disorders and pathogenetic pathways, including inflammatory
processes and extracellular activity interacting with the Receptor
for Advanced Glycation Endproducts. S100B was detected in the
intestinal lumen and in feces of healthy individuals (Di Liddo et
al 2020), but also associated to amplification of the Clostridium
difficile toxin-induced colonic damage in Inflammatory Bowel
Disease (IBD). In previous in silico studies, we showed the differ-
ential capability of S100B to interact with the proteome of a
healthy microbiota (Orsini et al 2020), suggesting a possible role
at the mucosa-microbiota barrier, in the ENS and in the gut
microbiota axis. Our in vivo experiments in mouse models dis-
closed a relationship between S100B levels and microbiota bio-
diversity, further supporting the hypothesis of a possible interac-
tion with the mechanisms involved in gut microflora equilibrium.
Consistently, S100B-dependent effects on microbiota could not
be observed in presence of drugs interfering with S100B func-
tional pathways, such as Pentamidine. The relative occurrence of
bacteria at risk for IBD such as Clostridium was also influenced
by the presence of the protein, suggesting a putative protective
role of S100B in the gut lumen. The whole of the observed
results supports a role for S100B in the microflora equilibrium
and opens new perspectives proposing S100B as a therapeutic
target for the modulation of gut microbiota axes and disease
pathways, including IBD and several chronic conditions.
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