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Introduction: By activating peroxisome-proliferator activated receptor-α (PPAR-alpha), oleoylethanolamide (OEA) acts as 
a gut-derived signal that regulates feeding behavior and metabolism. Preclinical and clinical observations suggest that the 
pharmacological effects of OEA on energy homeostasis are highly specific and mostly peripheral, although the involvement 
of central pathways was also demonstrated. The first aim of the present study was to elucidate whether OEA can permeate 
the brain from the circumventricular organs such as the area postrema (AP) and the median eminence (ME) as well as from 
the nucleus of the solitary tract (NTS), which plays a key role in OEA central effects.  Moreover, since a large body of evidence 
demonstrates that integrity and functionality of the blood-brain-barrier (BBB) are impaired under obese conditions, the second 
aim of our study was to investigate whether the anti-obesity effects of OEA chronic treatment in a diet-induced-obesity (DIO) rat 
model are paralleled by the modulation of selected key proteins involved in the BBB, such as vimentin (VIM), glial acid fibrillary 
protein (GFAP) and zona occludens-1(ZO-1). 

Materials and methods: For the first aim, male rats were sacrificed at different time points (2.5, 5, 15, 30, 60 minutes) after 
acute intraperitoneal (i.p.) administration of OEA (10 mg kg-1); plasma and selected brain areas (AP, ME and NTS) were 
microdissected and OEA was extracted and quantified by UPLC-MS/MS. For the second aim DIO rats were obtained by 
exposing male rats to a high fat diet (HFD: 60% of the Kcal from fats) for 11weeks; control rats received a low fat diet (LFD: 
10% of the Kcal from fats). Thereafter OEA was administered daily for 2weeks at the dose of 10 mg/kg, i.p.. At the end of this 
period rats were sacrificed and brains were collected for gene expression and immunofluorescence analyses.  

Results: Our results suggest that OEA is able to permeate the parenchyma of all the brain areas analysed, as an intact 
molecule, within few minutes after its i.p. administration. Furthermore, the anti-obesity effects of OEA treatment, which were 
evident by a significant decrease of body weight gain (BWG), were paralleled by increased mRNA and protein levels of PPAR-
alpha in the brainstem of DIO rats, with mild effects on lean rats. Moreover, OEA treatment caused also a significant increase 
of ZO-1in the AP of DIO rats with no effects in lean rats and an increase of GFAP and VIM in lean but not in DIO rats.

Discussion and conclusions: Taken together these results extend our knowledge on the anti-obesity effects of OEA, suggesting 
that this lipid mediator might play a neuro-protective role on circumventricular organs, likely mediated by the activation of 
PPAR-alpha receptor at these sites. 


