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Introduction: Sigma (σ) receptors are transmembrane proteins implicated in several cellular functions and are among the 
most enigmatic proteins from a biological point of view. They are considered to be a receptor family different from both the 
opioid receptor family and the phencyclidine site of the NMDA receptor, and comprise σ1and σ2receptor subtypes, which are 
widespread expressed in the central nervous system and in several peripheral tissues. Unlike the σ2receptor, the σ1subtype has 
been cloned from various tissues of different species. The σ1receptor is predominantly found in the mitochondria associated 
membrane of the endoplasmic reticulum (ER) and in the nuclear and plasma membranes. It has been reported to aid the 
inositol triphosphate receptor in the ER membrane in a chaperone-like mode, modulating proper Ca2+-signalling. Moreover, 
it regulates glutamatergic, dopaminergic, and cholinergic neurotransmission as well as the opening of some cation (K+, 
Na+, Ca2+) channels. Due to their wide localization throughout the human body and their involvement in many physiological 
functions, the σ1receptors are considered highly appealing targets for the treatment of several diseases. In particular, centrally 
active σ1receptor agonists might be useful in depression, cognition, delirium, akathisia and other hyperkinetic movement, as 
well as in Parkinson’s and Alzheimer’s diseases. Moreover, σ1antagonists can be used as anti-addictive compounds, blocking 
several effects induced by psychostimulant and ethanol. While a collection of evidence has demonstrated the role of the 
σ1receptor in drug abuse, just one study reports that this receptor system is involved in compulsive-like eating, demonstrating 
that the σ1antagonist BD-1063reduced binge-like eating in a dose-dependent manner and blocked the increased eating rate in 
palatable rats. We have reported a series of spipethiane analogues showing high affinity for the σ1receptor and selectivity over 
the σ2subtype. Among these ligands, compound (±)-1(σ1pKi = 10.28) behaved as a very potent σ1receptor antagonist and 
showed the outstanding σ1/σ2selectivity ratio of 29510. Since compound (±)-1shows both a markedly higher σ1affinity and 
σ1/σ2selectivity with respect to BD-1063, to better clarify the role played by the σ1receptor in compulsive-like eating disorders, 
it was evaluated in a female rat model of binge eating.

Material and methods: Compound (±)-1was characterized by Infrared radiation (IR), Nuclear Magnetic Resonance (NMR) 
and elemental analyses. For in vivo study, female rats, divided into four groups, were exposed or not exposed to three consecutive 
8-days cycles of food restriction/re-feeding, during which we also gave them the access to the palatable food for 2h/day on 
days 5, 6, 13, and 14. Subsequently, on day 25(test day), rats were either exposed or not exposed to 15min of frustration stress 
immediately before the 2h palatable food access. Each group was divided into four subgroups and treated intraperitoneally 
with vehicle or (±)-1compound (1, 3and 7mg/kg), 30 min before the 2h palatable food access.

Results: In vivo studies revealed a significant reduction in palatable food consumption in the binge eating group (restricted 
and stressed rats) treated with the potent σ1receptor antagonist (±)-1, at 3and 7mg/kg at 15min and 2h time points in a dose-
response relationship. These doses did not reduce palatable food intake in the other three groups. 

Discussion and conclusions: We found that systemic injections of (±)-1selectively blocked the episode of binge eating without 
a general inhibition of food intake observed for serotonergic drugs, such as fluoxetine or sibutramine in the same animal 
model. Considering the unprecedented selectivity of (±)-1for σ1over σ2and DAT, these results confirm and strengthen the 
important role played by the σ1receptor in the pharmacotherapy of bingeing-related eating disorders. 


