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ABSTRACT
Purpose: Nanomedicine is widely explored nowadays for treatment of life threatening diseases, yet comes with various challenges and questions. The present study encapsulates the preliminary toxicological aspects and its therapeutic potential of the Andrographis paniculata coupled silver nanoparticles (AP-AgNPs). Objective: Current discovery demonstrates the facile and rapid synthesis of biocompatible silver nanoparticles (AgNPs) by a novel biological route using Andrographis paniculata extract. Methods: For toxicity studies according to OCED (Organization for Economic Cooperation Development) guidelines Swiss Albino mice (6-8 weeks) were used. In application part we also used Swiss Albino mice to determine the inhibition of chronic liver damage. Results: The silver nanoparticles were characterized by means of UV– vis spectroscopy, scanning electron microscopy (SEM), electron diffraction spectroscopy (EDX) and X-ray diffraction (XRD). In toxicity study no changes were found for general appearance, behavior and body weight, thus concluding that the nanocomposite formulation does not have single dose toxicity. In the second part of the study our results show that oral treatment of AP- AgNPs can effectively reduce severe chronic liver damage even fibrosis in CCl4 -induced mice model. Further investigations revealed that AP-AgNPs show increased antioxidant activity both in vitro and in vivo, which is in turn responsible for its hepatoprotective nature. Assessment of various liver function parameters along with histopathology and immunohistochemistry were performed to evaluate pathophysiological condition of the liver. To unravel the mechanisms involved in attenuation of liver injury by AP-AgNPs, various antioxidant parameters (like

superoxide dismutase, catalase, glutathione peroxidase, reduced glutathione etc.) were also examined. An in depth study of the effect of AP-AgNPs on mitochondria, the cellular mediator of oxidative stress further revealed the molecular mechanism behind its therapeutic efficacy. Conclusion: To best of our knowledge, this is the first study that demonstrates direct oral treatment of inorganic NPs (i.e., AP-AgNPs) without any delivery system can efficiently reduce chronic hepatotoxicity and liver fibrosis through its antioxidant activity.
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