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Background: Recent studies have been proposing non-psychotropic Cannabis sativa L. and its major cannabinoid compounds as 
having a role in main pathogenic mechanisms involved in neuroinflammation. Inflammatory response in the brain provides the 
initial activation of microglial cells which induce the release of pro-inflammatory cytokines, such as IL-1β, IL-6and TNF-α, that 
act at different levels in the central nervous system (CNS) and determine profound alterations in neurological and endocrine 
functions. Based on the finding that CB2r is the main CB receptor expressed by microglia cells, the purpose of this study 
was to investigate the CB2r and pro-inflammatory cytokines modulation in an in vitro model, in order to evaluate the effect 
of a chemically standardized extract of C. sativa and its main cannabinoid, terpenoid and flavonoid constituents, namely 
cannabidiol (CBD), b-caryophillene (CAR) and apigenin (APG), on central neuroinflammation.

Methods: BV-2microglial cells were first exposed to a time-course stimulation with LPS (2, 6, 24hours) in order to evaluate 
the CB2r and cytokines modulation. Then, cells were pretreated for 4hours with C. sativa standardized extract and its single 
components at validated concentrations, followed by stimulation with the endotoxin for 2hours. Gene and protein expression of 
CBr and pro-inflammatory cytokines was analyzed by means of quantitative Real-Time PCR, ELISA and western blot.

Results: Short term exposure to LPS significantly downregulated CB2r transcription and protein levels in BV-2cells with an 
increasing trend as time of stimulation increases. On the contrary, the expression of IL-1β, IL-6and TNF-α resulted markedly 
enhanced already at early time LPS stimulation. Pretreatment of microglial cells with C. sativa extract, CBD, CAR and APG was 
able to upregulate CB2r protein levels. Instead, pro-inflammatory cytokines expression induced by LPS was attenuate only by 
pretreatment with the extract. 

Discussion and conclusion: C. sativa phytocomplex was able to inhibit LPS-induced microglia activation through regulation 
of pro-inflammatory cytokines and CBr. These results suggest a potential anti-inflammatory effect of the extract compared to 
its main constituents. Ongoing research are addressed to investigate intracellular pathways and the molecular mechanisms by 
which C. sativa extract could exert anti-inflammatory activity.


