Cannabigerol modulates inflammatory pathways in collagen-induced arthritis: a molecular analysis
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Introduction. Cannabigerol (CBG), a non-psychoactive phytocannabinoid with potential anti-inflammatory effects, was evaluated in the collagen-induced arthritis (CIA) model to explore its therapeutic relevance in rheumatoid arthritis (RA), where its effects remain underinvestigated.
Aims. Our study explores the role of CBG in modulating inflammatory signaling pathways in a rat model of CIA.
Methods. Thirty-two female Wistar rats were randomized into four groups: placebo (PCB), CBG, methylprednisolone (MP), and a control group. CIA was induced in all rats except control group. The CBG group was p.o. treated with 30 mg of CBG once daily, MP group was p.o. treated with 0.15 mg of methylprednisolone once daily, and PCB group was p.o. treated with 1 mL of saline solution once daily. The relative expression of cytokines and related molecules in blood and synovial membranes was analysed by real-time PCR.

Results. Mean CIA score (±SD) of the MP group (4.44±4.64) and the CBG group (7.36±0.94) were significantly lower in comparison with the PCB group (11.25±4.40); p≤0.05. CBG exhibited a selective anti-inflammatory and immunomodulatory profile by downregulating key signaling molecules, including TLRs, systemic NF-κB p65, STAT-3, and inflammasome components such as NLRP1A, NLRP3, AIM2, gasdermin D, and caspase-1. Additionally, it suppressed the expression of IL-1β and TNFα during the early phase of the disease and increased the expression of the anti-apoptotic gene BCL-2.
Discussion. Our findings indicate that CBG modulates distinct components of the inflammatory signaling pathways in rat CIA model, and this effect was further supported by a significantly reduced clinical score and delayed symptom onset. This suggests that CBG may have beneficial effect in the treatment of rheumatoid arthritis.
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