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Introduction: This study aimed to evaluate the antioxidant effects of silymarin nanoparticles in the experimental
model of LPS-induced brain damage in rats and in vitro model.

Methods and Materials: In this study, we formulated silymarin-HSA nanoplex and assayed its ability to reduce
LPS-induced toxicity in vitro and in vivo. Silymarin molecules were encapsulated into HSA nanoplex and the loading
efficiency and characterization of fabricated nanoplex were performed by using HPLC, TEM, SEM, DLS, FTIR
analysis, and theoretical studies. Afterwards, their protective effect against LPS (20 pg/ml) -induced toxicity in SH-
SY5Y cells was investigated by MTT, ROS, and apoptosis assays. For in vivo experiments, rats were pre-treated with
either silymarin or silymarin -HSA nanoplex (200 mg/kg) orally for 3 days and at third day received LPS by IP at a
dose of 0.5 mg/kg, 150 min before scarification followed by superoxide dismutase (SOD) and catalase (CAT) activity
assay.

Results: The formulation of silymarin-HSA nanoplex showed a spherical shape with an average diameter between
50 nm and 150 nm, hydrodynamic radius of 188.3 nm, zeta potential of —26.6 mV, and a drug loading of 98.3%. In
LPS-treated cells, pretreatments with silymarin-HSA noncomplex recovered the cell viability and decreased the ROS
level and corresponding apoptosis more significantly than free silymarin. In rats, it was also depicted that, silymarin-
HSA noncomplex can increase the SOD and CAT activity in brain tissue at LPS-triggered oxidative stress model more
significantly than the free counterpart. Therefore, nanoformulation of silymarin improved its capability to reduce LPS-
induced oxidative stress by restoring cell viability and elevation of SOD and CAT activity in vitro and in vivo,
respectively.

Conclusion: In conclusion, formulation of silymarin may hold a great promise in the development of antioxidant
agents.
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