
EFFECT OF LACTOBACILLUS FARCIMINIS SUPPLEMENTATION IN PREVENTING LPS-INDUCED 
HIPPOCAMPAL NEUROINFLAMMATION, IN MICE
Carla Petrella1, Georgios Strimpakos2, Francesca de Santa2, Marco Fiore1, Stefano Farioli Vecchioli2, 
Diego Mora3,  Stefania Arioli3
1Institute of Cell Biology and Neurobiology - IBCN/CNR, Rome - Italy, 2Institute of Cell Biology and Neurobiology (IBCN)/CNR, 
Monterotondo, Rome - Italy,3Department of Food Environmental and Nutritional Sciences (DeFENS), University of Milan, Milan - Italy 

Background: The neuroinflammatory processes, occurring in aging or as a consequence of chronic low-grade systemic 
inflammation, promote neurochemical and hormonal changes, profoundly affecting cognitive functions (decrements in learning 
and memory). The recent discovery of the presence of adult neurogenesis in human dentate gyrus of the hippocampus opens 
very interesting challenges on the role of a virtuous lifestyle aimed at counteracting or slowing the decay of new neurons 
production in the aged brain. Diet and physical exercise in particular have become the object of intense research in relation 
to cognitive decline. Moreover, mounting evidence suggests a direct link between the brain and gastrointestinal function. The 
modulation of microbiota through administration of live bacteria (probiotics) could represent an intriguing approach for the 
prevention of specific diseases. In view of the above-mentioned evidence, we aim at evaluating the neuroprotective effect 
exerted by consumption of Lactobacillus farciminis (LF), in a mouse model of acute neuroinflammation (induced by LPS 
injection). 

Materials and methods: C57B6/J male mice (Charles River Laboratories) were group-housed (three-four mice/cage) with 
temperature (22–23°C) and humidity controlled (60 ± 5%), under a 12:12h light/dark cycle with free access to food and water. 
Animals were divided in the following groups: (1) controls (CTR); (2) mice supplemented with Lactobacillus farciminis (LF), 
at the dose of 109CFU/day, administered for 14days in drinking water (10 ml/day); (3) mice treated with a single injection of 
LPS (1mg/kg, ip); (4) mice supplemented with LF and injected the 14th day with LPS. Animals were sacrificed 24hours after 
LPS injection. Study of changes in adult neurogenesis at different time points after LPS administration was performed, by 
immunofluorescence technique, in order to evaluate the processes of proliferation, differentiation, maturation and functional 
integration of the new neurons within the hippocampal dentate gyrus. 

Results: Our preliminary data highlight how the prolonged consumption of LF for two weeks before LPS injection, is able to 
prevent the decrease in the number and morphological complexity of neural progenitors (positive for the DCX marker), in the 
dentate gyrus of mice analysed 24hours after LPS administration. Moreover, 14-day consumption of LF significantly counteracts 
LPS-induced activated microglial shape in the hippocampal dentate gyrus of mice injected with LPS 24hours earlier. Gut-brain 
axis involvement in the neuroprotective effect of LF treatment is actually under investigation (intestinal permeability, LPS-
dependent intestinal and central inflammatory processes (cytokine and chemokine production). 

Conclusion: The recent discovery of the presence of adult neurogenesis in human dentate gyrus and its consistent decline 
in aging prevention, opens very interesting challenges on the role of a virtuous lifestyle aimed at stimulating human adult 
neurogenesis and slowing its decay. The use of nutritional daily products in the prevention of neurocognitive decline results in 
growing interest. Nutritional adjustments have the advantage of favourable cost-benefit relationships, to be easy to implement, 
socially acceptable and generally safe and in most cases devoid of significant adverse effects. We are confident that our 
study could add knowledge concerning the use of probiotics and physical exercise for the prevention of decline in cognitive 
processes. Finally, this combined approach could represent a potential therapeutic strategy to counteract the cognitive decline 
of neurodegenerative disease associated with chronic inflammation.


