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The nutraceutical can be considered a valid alternative to the use of pharmaceuticals, indeed molecules 
and/or plant compounds contained in plants (or their products) may have useful effects on cell viability, 
oxidative stress, immune system stimulation, and against microbial pathogens. 
In certain periods of their lives, and in particular in the transition period in dairy cattle and in the post-
weaning period in piglets, psychological and physical stressors may lead to immunesuppression, higher risk 
of infections, and inflammation. In addition, periparturient dairy cows are also more prone to undergo 
oxidative stress. 
Recently, according to the “circular economy strategy”, by-products recovered from food wastes are used 
as sources of bioactive molecules. Pomegranate peel, the by-product of the juice production, has attracted 
our attention for its antioxidant, anti-inflammatory, antihyperglycemic, antihepatoprotective and 
anticancer properties, described in humans and laboratory animals.  
Based on the literature data, standardized pomegranate peel extracts (PPE) rich in polyphenols were 
prepared in our laboratories. Furthermore, biological activities of PPE as cytotoxicity, anti-proliferative, 
antioxidant and anti-inflammatory properties, were evaluated on bovine models (BME-UV1 and PBMC) and 
on human/porcine models (Caco-2 and colon tissues explants).  
BME-UV1 treated for 48 hours with sublethal concentrations of PPE (0.1, 1 and 10 µg/mL) and exposed to 
oxidant agent (H2O2), showed decrements of ROS and Malondialdehyde (MDA) productions; 10 µg/mL of 
treatment on LPS-induced BME-UV1 cells, showed a decrease of the expression of cytokines involved in 
inflammatory status (TNF, IL1B, IL10). Treatment with 10 μg/mL of extract on PBMC, showed a protective 
effect against ROS production and evidenced a decrease of the cell proliferation. 
Caco-2 cells treated for 24 hours with sublethal concentrations of PPE and induced by TNF showed 

X 



 
decrease of CXCL8 in supernatant in dose-dependent manner. Porcine colon tissues co-treated for 3 hours 
with LPS and PPE showed decrement of expression of inflammatory cytokines (CXCL8, IL1A and IL6). 
The high percentage of punicalagins contained in PPE, in combination with the literature data, suggested 
that the antioxidant and anti-inflammatory properties evidenced by the pomegranate extract are related 
almost exclusively to the punicalagins’ biological activities. 
The results obtained suggest that this by-product could be used on animal species affected to oxidative 
stress and inflammatory diseases in improving animal health, however in vivo studies are needed to 
evaluate the consequences of the ingestion process on the stability and on the bioactivity of the PPE.  
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