Insilico, Invitro and Invivo Evaluation of Herbomineral formulation in Hepatic Encephalopathy
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Introduction. Hepatic encephalopathy (HE) is a serious neuropsychiatric disorder, marked by cognitive decline, brain edema, and increased intracranial pressure, potentially leading to death in acute cases. Lactulose and rifaximin used here provide only symptomatic relief and fail to halt disease progression. Tapyadi Loha (TL), an Ayurvedic formulation, shows hepatoprotective promise but lacks detailed scientific validation.

Aims. To perform preliminary evaluation of TL in the management of HE through in silico and in vitro analysis. 

Methods. Potential HE-related targets were identified through Network pharmacology. Molecular docking revealed good binding affinity of phytoconstituents, which were quantified by LC-MS/MS. Their hepatoprotective activity was validated in HepG2 cells, and bile duct ligation (BDL) induced HE in rats.
Results. Network pharmacology indicated involvement of NF-κB, TNF-α, and TLR-4 signaling. LC-MS/MS identified gallic acid, quercetin, ascorbic acid, and luteolin that had high binding affinities. TL significantly enhanced HepG2 cell viability. In BDL-induced HE rats, TL ameliorated motor and memory deficits, reduced blood and brain ammonia levels, decreased pro-inflammatory cytokines and improved histopathology as observed by reduced neuronal swelling in brain tissue. These therapeutic effects were linked to increased BDNF expression and inhibition of the TLR-4/NF-κB signaling pathway.

Discussion. TL demonstrated hepatoprotective and antioxidant potential, supported by enhanced HepG2 cell viability as well as in vivo study. Network pharmacology and docking analyses identified key HE-related targets, with gallic acid, quercetin, and ascorbic acid emerging as major active constituents. These findings highlight TL as a promising therapeutic candidate for managing hepatic encephalopathy via TLR-4 signaling pathway.
