β-Caryophyllene modulates apoptosis and fibrotic pathways via CB2 receptor in diabetic nephropathy.
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Introduction. Diabetic nephropathy (DN) is a severe diabetic complication involving progressive kidney damage. The natural CB2 agonist β-caryophyllene (BCP) exhibits anti-apoptotic and antifibrotic properties.
Aims. This study evaluated the nephroprotective role of BCP via CB2 activation in vivo and in vitro.
Methods. DN was induced in male C57BL/6 mice (n=8/group) using STZ (50 mg/kg) + HFD for 12 weeks. BCP (50 mg/kg/d) was administered. Kidney function (BUN, creatinine), oxidative stress (MDA, SOD, GSH, CAT), inflammation (IL-6, IL-1β, IL-10, TNF-α; ELISA), and histology (H&E; PAS; ORO) were assessed. In vitro, NRK-52E cells under high glucose (45 mM) were treated with BCP (25 µM) ± CB2 antagonist AM630 (10 µM). Cell viability was measured. Data was analyzed by one-way ANOVA with Duncan's test (SPSS v24.0).
Results. BCP improved renal function, reduced apoptosis and fibrosis, and preserved kidney morphology in mice. In vitro, BCP prevented high glucose-induced damage, an effect reversed by AM630, confirming CB2 dependence.
Discussion. BCP protects against DN via CB2 activation, attenuating oxidative stress and inflammation. Its favorable safety profile supports its translational potential for DN treatment.
