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Introduction: Obesity has been linked to higher risk of depression and anxiety. Diet restriction and abstinence from high-
palatable food exacerbate these comorbidities, thus sustaining the vicious circle of “food addiction”, when the unrestricted 
intake of preferred food becomes necessary to alleviate the negative states resulting from abstinence. The endogenous 
acylethanolamides (anandamide, oleoylethanolamide, palmitoylethanolamide) might play a key role in this scenario, considering 
their biological functions in the modulation of the reward system and mood tone. The aim of the study was to explore in a 
rat model of diet-induced obesity  whether the abstinence from a palatable diet, after a long-term ad libitum consumption of 
high palatable food, might produce alterations of the emotional reactivity and mood tone and whether the pharmacological 
inhibition of fatty acid amine hydrolase (FAAH), by PF-3845treatment, which causes an increase of acylethanolamide tone, 
could ameliorate such alterations. 

Material and methods: We used a rat model of diet-induced obesity based on hedonic overfeeding, induced by the exposure 
to a cafeteria-diet (consisting of bacon, sausage, chocolate, cookies, etc) for 40 days. A control group of rats with ad libitum 
access only to standard chow and water was maintained. After the first 40 days of cafeteria diet, rats underwent an abstinence 
period of 28days, with no longer access to the cafeteria diet but still ad libitum access to standard chow. During the abstinence 
period, animals were treated either with the FAAH inhibitor PF-3845(10 mg/kg, sc.) or its vehicle administered every other 
day. At the end of the abstinence period, half of the rats were subjected to behavioral analyses such as the open field test, the 
elevated plus maze and the forced swimming test; the second half were sacrificed, their brains collected and micro-dissected 
for HPLC analyses of monoamines.

Results: The prolonged abstinence from the cafeteria-diet caused an anxiety-like behaviour in both the open-field and the 
elevated-plus-maze tests and a depressive-like behaviour in the forced-swimming-test. The altered behaviour was accompanied 
by modifications of monoaminergic tissue levels in key brain areas regulating mood and reward. The pharmacological 
treatment with PF-3845was able to revert the depressive-like phenotype, to ameliorate the anxiety-like behaviour, and to restore 
a physiologic monoaminergic neurotransmission. 

Discussion and conclusions: The enzyme FAAH might represent a new pharmacological target for obesity-related 
neurofunctional alterations.


