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increased food anticipatory activity (F (4, 88)¼12,12, p<0,0001), a readout of
their motivation to engage in intense physical activity. Corticosterone plasma
levels were enhanced at P42 (+551�196 ng/mL vs Controls, F (1, 19)¼11,38,
p¼0,0032) while reduced at P49 (-510�65 ng/mL, F (1,20)¼5,697, p¼0,0270)
in ABA rats. At P42, ABA showed reduced levels of glucocorticoid receptor
(-26�7% vs Controls, F (1, 20)¼5,544, p¼0.0289), caldesmon (-26�3%, F (1,
19)¼29,12, p<0,0001) and neuroligin-1 (-17�7%, F (1, 20)¼8,713, p¼0,0079),
molecular markers of cytoskeletal stability and glutamatergic homeostasis.
Accordingly, reduced dendritic spine density (-3,15�0,36 spine/10mm vs Con-
trols, F (1, 28)¼4,706, p¼0,0387) and number of mushroom-shaped spines
(-11,8�4,36%, df¼14, p¼0,0345), together with an increased number of thin-
shaped spines (+13,05�3,26%, df¼14, p¼0,0054) were found. These events
were paralleled by impairment in spatial memory measured in the SOOR test
(DI¼ -0,435�0,06 vs Controls, F (1, 34)¼5,864, p¼0,0209). These effects per-
sisted even after bodyweight recovery.
Conclusions: Our findings indicate that ABA induction orchestrates hippocam-
pal maladaptive structural and functional plasticity contributing to cognitive
deficits, providing a putative mechanism that could be targeted in AN patients.
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Introduction. Anorexia Nervosa (AN) is a psychiatric disorder characterized by
voluntary restriction of food intake, resulting in weight loss and severe under-
nutrition. Observational studies have associated AN with circadian rhythms al-
terations, including hormonal secretion, sleep-wake cycle, and rest-activity. Yet,
mechanisms that link circadian rhythm shifts to abnormal eating in AN are
poorly understood. We previously demonstrated that plasma ghrelin concentra-
tions, an orexigenic hormone secreted by the stomach and acting through the
GHSR (Growth Hormone Secretagogue Receptor), was elevated in AN despite
restraint eating.
Aim of the study. We aimed to test the hypothesis that impaired ghrelin
signaling may contribute to altered nycthemeral rhythm observed in patients
with AN. We investigated how GHSR deficiency affects the nycthemeral pattern
of activity in female mice submitted to chronic food restriction, a condition
associated with elevated ghrelin, and compared the chronotype of AN patients
and healthy controls.
Methods. Wild-type (Ghsr+/+) and KO (Ghsr-/-) mice were singly housed in
cages equipped with running wheels placed in circadian cabinets with controlled
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12h light/dark light cycles (lights-off at 6 pm), and their physical activity was
monitored throughout the experimental protocol. Habituation to running wheels
was performed over a 7-day period and baseline 24h food intake was monitored
to determine 100% ad libitum food consumption (ALW conditions). In the sub-
sequent 16-day, mice were provided with 70% of their baseline food intake in
order to reach 80% of their initial body weight while maintaining unrestricted
access to the running wheel (FRW, Food restriction +Wheel). Food pellets were
provided daily at 05:00 pm. The number of wheel revolutions was recorded and
the following time periods were analyzed: 24 hours, 12h light phase and 12h
dark phase for each experimental day. For chronotypes analyses, Morningness-
Eveningness Questionnaire (MEQ) was used to differentiate between morning,
neutral or evening chronotype.
Results. In ALW conditions, the nycthemeral pattern of activity and the total
number of wheel counts were similar in (Ghsr+/+) and KO (Ghsr-/-) mice. In
FRW conditions, the total number of wheel counts over 24h was identical be-
tween genotypes but the nycthemeral pattern was different: daytime activity was
lower (p<0.01) while night-time activity was higher (p¼0.07) in Ghsr-/-
compared to Ghsr+/+ mice. Daytime activity progressively increased over the
course of food restriction in both genotypes but this increase was of lower
amplitude in Ghsr-/- compared to Ghsr+/+ mice. From Day10 to Day16, day-
time activity was greater than night-time activity in Ghsr+/+ mice (Delta Day-
Night activity, p<0.01). When analyzing hourly activity, Ghsr-/- mice displayed
higher activity than Ghsr+/+ mice from 6 to 11 pm and lower activity from 6
am to 6 pm. AN patients displayed a morning chronotype while healthy controls
displayed a neutral chronotype (Chi-square test, p¼0.053).
Conclusion. These data suggest a reciprocal interaction between altered nyc-
themeral pattern and AN and indicate that GHSR signaling may play a role in
adapting the nycthemeral pattern of activity to the undernutrition state in this
disorder.
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Introduction: Obsessive compulsive disorder (OCD) is a chronic neuropsychi-
atric disorder and often begins early in childhood. Patients with OCD are known
to seek help late after disorder onset1,2. This delay could account for a large part
of the duration-of-untreated-illness (DUI), which is found to correlate with
negative clinical outcomes1. No meta-analysis has previously investigated this
issue, therefore we conducted a systematic review and meta-analysis to estimate
the pooled-mean-interval between age at disorder onset and help-seeking be-
haviors and the pooled-mean-DUI in OCD. Secondarily, we aimed to investigate
specific factors that could potentially associate with DUI.
Methods: Our protocol was pre-registered with PROSPERO-
(CRD42020165226). We followed PRISMA-guidelines. We searched for relevant
articles in PubMed/Medline, PsycINFO, Web-of-Science and CINAHL databases
from the date of the first available article to Dec 14th, 2023. Meta-analyses of
means based on random-effects (Der-Simonian-and-Laird-method) was used to
derive the pooled estimates. Subgroup-analyses and meta-regressions were
conducted to explore possible factors affecting DUI. JASP Statistical Software
(JASP (Version 0.18. 3)[Computer software]) was used for the analyses.
Results: We found 13 studies reporting a value for the DUI and 18 studies
providing data for age at disorder onset and age at first help-seeking behavior.
The pooled mean DUI was 88.9 months (CI 81.830-95.975, p < .001), while the
pooled mean interval between age at disorder onset and age at help-seeking
behavior was 71.9 months (CI 64.23-82.34, p < .001). Mean score on the com-
pulsions subscale of the Yale-Brown Obsessive-Compulsive Scale, depressive
symptoms rated through the Beck Depression Inventory and the presence of so-
matic obsessions were found to be associated with a longer DUI, while the
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presence of either checking compulsions or aggressive obsessions were linked to
a lower DUI.
Conclusions: Patients with OCD on average report a long delay in seeking help
that substantially contributes to the long DUI associated with a negative prog-
nosis. The severity of compulsions was related to a longer DUI and this could be
explained by the fact that the longer the duration of untreated illness, the more
the compulsions could become habitual in nature and intensify in severity; so-
matic obsessions, instead, could delay help-seeking because patient might be
afraid of being ill and could avoid medical advice. Depressive symptoms could
develop if the OCD remains untreated and make more difficult for patients to ask
for help. Checking compulsions, being one of the most well-known obsessive
compulsive symptoms, and overt in nature, could facilitate the process of pur-
suing help, while aggressive obsessions are often very ego-dystonic and dis-
turbing for patients, who might be more prone to ask for support earlier in the
course of their illness. This meta-analysis confirms the long duration of untreated
illness in OCD and proposes possible factors associated with the length of DUI.
Early intervention programs for OC-related illnesses are universally needed3.
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Loss of control over coping strategies initially aimed at relieving stress can result
in excessive, rigid behaviours that are maintained despite adverse consequences,
a hallmark feature of impulsive compulsive spectrum disorders (ICSDs) such as
substance use disorder and obsessive-compulsive disorder (OCD). In schedule-
induced polydipsia (SIP), food deprived rats exposed to intermittent, predictable
food delivery will drink considerable amounts of water as an adjunctive stress
coping response. As in humans, a subset of individuals lose control over their
behaviour and develop excessive, compulsive coping manifested here as hyper-
dipsia. The psychological and neurobiological basis of the vulnerability to
develop such compulsive coping has not been fully elucidated.
The development of SIP depends on catecholaminergic mechanisms in the nu-
cleus accumbens (NAc)(1–3), a neurochemical mechanism shared with motor
impulsivity (4), a trait that also confers vulnerability to develop hyperdipsia.
Indeed, atomoxetine, a selective noradrenaline reuptake inhibitor, decreases
impulsivity and prevents the development of hyperdipsia in vulnerable highly
impulsive rats (5). Interestingly, the development of compulsive coping is also
accompanied by transcriptional alterations in noradrenergic neurons in the locus
coeruleus (6). This occurs alongside the relinquishment of behavioural control to
the dopaminergic anterior dorsolateral striatum (aDLS) habit system (7), which
also underlies compulsive drug use in humans and drug-seeking in highly
impulsive rats (8–10). Whether the expression of compulsive coping is under
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noradrenergic influence or is predicted by other behavioural traits underpinned
by NAc catecholamine signaling, like sign tracking (11,12), is unknown.
To address this, we first trained rats on an autoshaping paradigm prior to un-
dergoing SIP to examine the relationship between sign-tracking, goal-tracking,
and the vulnerability to develop compulsive coping. A second cohort underwent
SIP until hyperdipsia emerged in vulnerable rats. We then tested the effect of
chronic atomoxetine or vehicle on the expression of SIP. We used qPCR to
examine the molecular signature of compulsion and atomoxetine exposure. Data
were analyzed with repeated-measures ANOVAs, linear regression, and
Spearman correlation. Sign-trackers acquired SIP more rapidly than goal-
trackers, which mostly developed adaptive low/intermediate levels of poly-
dipsia. Interestingly, chronic atomoxetine did not influence adaptive polydipsia,
yet exacerbated hyperdipsia in compulsive rats, which is in marked contrast to its
protective effect on the development of compulsivity in highly impulsive rats (5).
Atomoxetine also increased functional engagement of the posterior dorsomedial
striatum, a core component of the goal-directed system (13,14). Atomoxetine-
induced exacerbation of hyperdipsia was also associated with gene expression
changes within the NAc shell (NAcS), including a coupling between dopamine
receptor and c-Fos expression. These results indicate that sign-tracking influences
the development of SIP coping, but not the vulnerability to develop compulsion,
as previously shown in the context of drug seeking and taking (15). Further, we
show that the development of compulsivity involves alterations within the NAcS
catecholamine system, which could drive such disparate effects of atomoxetine
on early and well-established SIP. Together with previous results from our lab-
oratory, these data reveal a switch in the influence of ventral striatal noradren-
ergic control over coping behaviour between its development and the transition
to its compulsive manifestation in vulnerable individuals.
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