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RELAZIONE:  
 
Autism spectrum disorders (ASDs) are a group of heterogeneous neurodevelopmental conditions 
characterized by impaired social interaction, isolated areas of interest, and repetitive stereotyped behaviors 
as reported by the Diagnostic and Statistical Manual of Mental Disorders version 5 (1). The etiology of ASD is 
multifactorial and based on genetic, epigenetic and environmental risk factors, although the precise 
molecular and cellular links remain unknown (2). However, the inflammatory/immune component has been 
associated to ASD in many studies, in terms of differential cellular response, and cytokine production (3). 
Due to the complexity of ASDs, the development of different mutant mouse strains becomes necessary to 
investigate the behavioural consequences of ASD and underlying molecular events, as well as therapeutic 
agents. Among different strains, the inbred BTBR T+tf/J (BTBR) mouse has been used as an animal model of 
core behavioral deficits of autism. In fact, these mice exhibit low social interactions, repetitive behaviour and 
unusual pattern of ultrasonic vocalizations (4, 5).  
Peroxisome proliferator-activated receptor (PPAR)-α has a primary role in regulating lipid metabolism, fatty 
acid β-oxidation and limiting neuropathic pain and inflammation as well (6). Beyond its peripheral function, 
PPAR-α is also expressed in the brain, where its role has not been as well characterized. Our recent study 
shows that mice lacking PPAR-α have symptoms reminiscent of those shown by autistic and schizophrenic 
mice; 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 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). Very recently, it has been demonstrated that the administration of PEA combined with luteolin, 
corrected the autistic phenotype in valproic acid-induced model of ASDs, reducing neuroinflammation (14). 
The improvement of behavioral alteration by PEA and luteolin treatment in an autistic child, together with 
that shown in two teenage boys treated solely by PEA, have opened a new scenario to explore the therapeutic 
potential of this acylethanolamide in ASD. 
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The aim of this research was 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 mice. C57Bl/6J (B6) and BTBR T + tf/J (BTBR) were purchased 
from The Jackson Laboratory (Bar Harbor, ME, USA) and a colony maintained in our animal facility. B6.129S4-
SvJae-Pparatm1Gonz PPAR-alpha (KO) mice, previously backcrossed to C57BL6 mice for 10 generations, were 
also bred in our animal facility and the colony maintained by heterozygous crossing. Pups were genotyped 
according to supplier webpage. All animals were housed in groups in the same room maintained at 22°C, on 
a 12 h:12 h light:dark cycle, with ad libitum access to water and standard laboratory chow diet. 
PEA, at doses ranging from 10 up to 30 mg/kg, was tested in BTBR mice; at different time points mice were 
tested in several behavioral paradigms related to autistic-like phenotype. In details, to examine the 
repetitive/perseverative phenotype, we scored mice of all groups for the number of marbles they buried 
from the top of the bedding and the time spent in home cage self-grooming. We also evaluated anxiety 
and/or locomotor deficits in all mice by open field and elevated plus maze tests.  
We observed that BTBR mice treated with saline buried a greater number of marbles and displayed higher 
self-grooming scores compared with control B6 treated with saline. In addition, BTBR mice failed to display 
significant sociability on social sniffing time in the automated three-chambered social approach task. Our 
results are consistent with previous findings from other groups (15,16,17,18). PEA treatment resulted in a 
dose and time-dependent behavioural effect.  
The next step was to investigate, in vivo, the mechanism through which PEA elicited these behavioral effects. 
To this aim, we tried two approaches: first BTBR mice were treated with a PPAR-α antagonist before PEA 
treatment. Then, considering that the lack of PPAR-α can contribute to ASD-like behaviour, we evaluated PEA 
effect also in PPAR- α KO mice. The results suggest the possible involvement of PPAR-α in ASD.  
In this study, we start to analyze, for the first time, the possible effects of PEA in a well characterized mouse 
model of ASD and shed light on the mechanism that leads to PEA effects that need further investigations. 
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specificamente nell’informativa privacy reperibile sul sito internet della Società all’indirizzo  
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website.s3.amazonaws.com/uploads/attachment/file/240/Informativa_Privacy_SIF_Generica.pdf che il 
Socio, con la sottoscrizione del presente Contratto, dichiara di aver compiutamente visionato, compreso e 
accettato. 
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