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RELAZIONE:  
 
Nowadays, obesity can be considered as a worldwide issue; in fact in 2019, the 30% of total adult 

population was overweight and between them, the 13% was obese [1].  Obesity has been linked with a 

large number of pathologies and also with higher risk of depression and anxiety [2; 3]. The endogenous 

acylethanolamides (anandamide, oleoylethanolamide, palmitoylethanolamide) might play a key role in this 

scenario, as suggested by studies on their biological functions in the modulation of the food intake, reward 

system and mood tone [4-6].  

In order to investigate whether the modulation of endogenous acylethanolamides could be helpful in the 

treatment of negative states deriving from obesity, we used a rat model of obesity based on hedonic 

overfeeding. In this model, obesity was induced by the exposure to a cafeteria-diet (made up by cookies, 

cheese chips, sippets, lard, mortadella, muffins) for 40 days; then the animals went through a period of 

abstinence from this diet of 28 days. During the 28 days of abstinence, part of the animals was 

administered with a selective inhibitor of FAAH enzyme, PF-3845 (10 mg/kg subcutaneous every other day). 

At the end, we had four experimental groups:  

- CHOW VEH: animals with access to chow diet and treated with vehicle; 

- CHOW PF: animals with access to chow diet and treated with PF-3845; 

- CAF VEH: animals abstinent from CAFETERIA diet and treated with vehicle; 

- CAF PF: animals abstinent from CAFETERIA diet and treated with PF-3845. 
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The preliminary results obtained in our laboratory demonstrated that the prolonged abstinence from the 

cafeteria-diet caused rats to show an anxiety-like behaviour and a depressive-like behavior; which were 

accompanied by modifications of monoaminergic tissue levels in key brain areas regulating mood and 

reward. The pharmacological treatment with PF-3845 was able to revert the depressive-like phenotype, 

ameliorate the anxiety-like behaviour, and restore a normal monoaminergic neurotransmission. 

Based on these results, we wanted to further investigate this model; so I moved to professor De Fonseca’s 

laboratory, where I had the chance to perform numerous analysis on the expression of the proteins of  

neuroinflammation and of the endocannabinoid system by western blot analysis. We focused our attention 

on key areas involved in energy homeostasis, anxiety and in the reward system such as hypothalamus 

(HYPO), medial prefrontal cortex (mPFC), nucleus accumbens (ACC), amygdala (AMY) and ventral tegmental 

area (VTA). 

In these areas I have been investigating neuroinflammation and astrogliosis markers, such as IBA-1 and 

GFAP to discover what are the effects of the withdrawal from cafeteria diet and of the pharmacological 

treatment on the expression of these proteins. The results we obtained showed an altered expression for 

the protein IBA-1 in particular in the AMY; were the abstinence from the diet caused a significant decrease 

of the expression of IBA-1 compared to the control group; the expression of the protein was significantly 

restored by the pharmacological treatment with PF-3845. The expression of GFAP was altered in mPFC; in 

fact CAF VEH group displayed a significant decrease of the expression of the protein compared to the 

CHOW VEH group. The pharmacological treatment was significantly able to increase the expression of the 

protein in this area. In the VTA, we noticed a significant increase of GFAP in CAF PF animals compared to 

CAF VEH ones.  

Concerning the endocannabinoid system, we analysed the expression of CB1 receptor and CB2 receptor 

(receptors of the main endogenous endocannabinoids such as AEA and 2-AG), of the enzymes responsible 

of the synthesis of the endocannabinoids (NAPE-PLD; DAGL-alpha and beta) and of their degradation, 

namely FAAH and MAGL. 

Our results revealed that the abstinence from the diet causes a significant decrease of the expression of 

CB1 in the ACC in CAF VEH animals compared to CHOW VEH ones. Moreover, in the HYPO there is a 

significant decrease of the expression of CB1 due to the pharmacological treatment: CHOW PF animals 

show a significant decrease of CB1 compared to CHOW VEH ones and CAF PF animals show a significant 

decrease of CB1 compared to CAF VEH animals. Also the expression of CB2 receptor was affected: in 

particular we noticed that the abstinence from the diet dampens significantly the expression of CB2 in CAF 

VEH animals compared to CHOW VEH ones in mPFC and ACC. Differently, we noticed significant increase of 

the expression of CB2 in the VTA of CAF VEH animals as compared to CHOW VEH ones. 

At the same time, the expression of NAPE-PLD varied: in the mPFC CAF VEH animals display a significant 

reduction of NAPE-PLD as compared to CHOW VEH ones. In the VTA we noticed a rising trend in the 

expression of NAPE PLD in CAF VEH animals as compared to CHOW VEH ones; the pharmacological 

treatment was significantly able to reduce this expression; in fact CAF PF animals show a significant 

decrease of NAPE PLD as compared to CAF VEH ones.  Also DAGL alpha expression was affected: in ACC and 

in AMY there is a significant decrease of the protein in CAF VEH animals as compared to CHOW VEH, 

suggesting that it is affected by the abstinence from the diet. In AMY we can also notice a significant 

increase of DAGL alpha in CAF PF animals with respect to CAF VEH ones, suggesting that the 

pharmacological treatment is effective in increasing the expression of the protein. In addition, in the HYPO 

we observed a rising trend for the expression of DAGL alpha in CAF VEH animals as compared to CHOW 

VEH; PF-3845 was significantly able to reduce this expression in CAF PF animals compared to CAF VEH ones. 

The abstinence from the diet affected also the expression of DAGL beta: in the HYPO CAF VEH animals 

display a significant decrease in DAGL beta as compared to CHOW VEH ones.  
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The expression of FAAH was affected in particular in the VTA: there is a significant increase in CAF VEH 

animals compared to CHOW VEH ones. The administration of PF-3845 significantly dampened the 

expression in CAF PF animals with respect to CAF VEH ones.  

We analysed also the expression of MAGL: the most important changes were in the AMY, in fact CAF VEH 

animals show a significant reduction of the expression of MAGL as compared to CHOW VEH ones; the 

administration of PF-3845 significantly increased the expression of the protein in CAF PF animals with 

respect  to CAF VEH ones. 

 

To sum up, our results show significant variations of the endocannabinoid system in various cerebral areas, 

suggesting that the long-term abstinence from a CAFETERIA diet could impact on it, and on the various 

functions that it has on the brain; moreover the proposed treatment with PF-3845 was partially able to 

restore these variations. In conclusion, these data, in addition to our previous studies, demonstrate that PF-

3845 could be a new pharmacological candidate to treat obesity-related anxiety and mood tone disorders.  

Future directions for the last part of my stay here will be focused on carrying the same analysis in other 

cerebral areas such as substantia nigra, locus coeruleus, dorsal raphe,  which are strongly involved in the 

synthesis and release of monoamines in the brain.  
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