Combined Effects of Glycyrrhiza glabra and Tinospora cordifolia in Alzheimer’s disease
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Introduction- Alzheimer’s disease (AD) remains a major neurodegenerative disorder without effective therapy. Glycyrrhiza glabra (GG) and Tinospora cordifolia (TC), rich in bioactive compounds, exhibit antioxidant, anti-inflammatory, and neuroprotective effects that improve cognition in preclinical studies. While individually effective, their combination offers a novel synergistic strategy, representing a promising direction for AD management.
Aims- To evaluate the combined effects of aqueous extract of Glycyrrhiza glabra Linn. (AEGG) and aqueous extract of Tinospora cordifolia Willd (AETC) on scopolamine-induced AD in Wistar Rats.
Methods- Wistar rats were divided into eight groups (n = 6): Normal Control (NC), Disease Control (DC), Standard (STD; Donepezil 1 mg/kg, i.p.), AEGG (150 mg/kg, p.o.), AETC (100 mg/kg, p.o.) and AEGG+AETC combinations (GGTC; 75+50, 150+100 and 300+200 mg/kg, p.o.). Except for NC, all groups received scopolamine hydrobromide trihydrate (2 mg/kg, i.p.) daily for 14 days. Behavioural and cognitive assessments (MWM, NORT) were performed, followed by biochemical analyses of AChE activity, BDNF, oxidative stress markers, inflammatory cytokines, and histopathology.
Results- The AEGG and AETC were found to significantly improve the memory retention and recognition index at individual as well as combination doses. All treatments significantly improved BDNF levels, ameliorated AChE activity, oxidative stress markers and inflammatory cytokines. AEGG and AETC combinations mitigated scopolamine-induced neurodegenerative histological changes. The combination of AEGG and AETC was found to be superior in ameliorating scopolamine-induced memory deficit and neuroprotection.
Discussion- Scopolamine impaired memory, reduced BDNF, increased AChE activity, oxidative stress, neuroinflammation, and caused neurodegeneration. A combination of AEGG and AETC effectively counteract scopolamine-induced AD in Wistar rats, likely via synergistic antioxidant, anti-inflammatory, and cholinergic effects might be due to presence of Licochalcone A, Liquiritigenin, Isoliquiritigenin, Glabridin, Berberine and Palmatine. These results provide the predictive insights of these combinations as an alternative therapy for AD which is currently under investigation focusing on molecular targets.
