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RELAZIONE:  
 
Autism spectrum disorders (ASDs) are a group of neurodevelopmental disorders characterized by severe 
stereotyped behaviors and deficits in language and social interactions as reported by the Diagnostic and 
Statistical Manual of Mental Disorders version 5 (1). Among childhood diseases, ASDs are on the increase 
paralleling the Westernization of many countries (2, 3). 
The BTBR T+ Itpr3tf/J (BTBR) mice has been largely used by the scientific community as well-established 
autistic mice model. In fact, they exhibit low social interactions, repetitive behaviour and unusual pattern of 
ultrasonic vocalizations (4, 5).  
Peroxisome proliferator-activated receptors α (PPAR-α) has primary role in regulating lipid metabolism, fatty 
acid β-oxidation and in neuropathic pain and inflammation, as well (6). Beyond its peripheral role, PPAR-α is 
also expressed in the brain, where its role has not been as well characterized. Our recent study show that 
mice lacking PPAR-α have symptoms reminiscent to those shown by autistic and schizophrenic patients; the 
central role of this nuclear receptor in ASDs was also strengthened by the effect of GW7647 a synthetic PPAR- 
α agonist in reverting the autistic phenotype in BTBR mice (7).  
Lipid signals play an important role in modulating behaviour, pain and inflammation. Among them, 
palmitoylethanolamide (PEA) is an endogenous PPAR-α ligand (8). In details, PEA was found abundant in the 
central nervous system (CNS) and conspicuously produced by glial cells (9, 10). It has been extensively 
studied, mainly in models of peripheral neuropathies (11), but also in models of neurological and 
neurodegenerative diseases (12, 13). Moreover, it has been demonstrated that PEA corrected the autistic 
phenotype in valproic acid-indeced model of ASDs, reducing neuroinflammation (14). 
The aim of this research is to investigate the possible mechanisms of action, underpinning the effect of PEA 
on BTBR mice autistic behaviors. 
For our study, we used male 3-4 months old BTBR mice, purchased from The Jackson Laboratory (Bar Harbor, 
ME, USA) and a colony maintained. 
PEA, at doses ranging from 10 up to 30 mg/kg (ip, once daily) was tested in BTBR mice; after 1, 5 and 10 days 
of treatment, mice were tested in three behavioral paradigms related to autistic-like phenotype: marble 
burying, self-grooming and three chambered social test. Results show that PEA was able to induce a decrease 
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of repetitive behavior and to increase sociability in BTBR mice in a dose- and time- dependent manner. Only 
the higher dose induced significant behavioral effects in BTBR mice.  
Then future direction included the investigation of the mechanism through which PEA elicits these behavioral 
effects, specifically looking at the role of PPARs. To this aim we used a synthetic pharmacological antagonist 
of PPAR-α, GW6471, and PPAR-α KO mice.  
Behavioral results from those approach showed that PEA failed to elicit its effect in presence of the 
antagonist, suggesting the obligatory role of this receptor in PEA effect. 
The investigation of the effects of PEA in PPAR-α KO mice is ongoing. PPAR-α KO mice, purchased from The 
Jackson Laboratory (Bar Harbor, ME, USA), are bred and housed in our animal facility. 
During the next months, we are going to confirm our in vivo results and start to investigate PEA molecular 
mechanism of action to better clarify the possible role of PPAR-α in autism. 
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