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With the increase in use and wide applications of engineered nanomaterials
(ENMs), the safety issues associated with them are being questioned by the
scientific community all over the world. Among the various nanoparticles,
silica nanoparticles (SiNPs) have profound uses in numerous consumer
products, including clothing, paints, food industry produdts, electronics,
cosmetics, coating applications and medical products. In contrast to
unintentional exposure to SiNPs through the use of consumer products,
emerging biomedical applications of SiNPs such as biosensors, drug-delivery
agents and imaging contrast agents involve a deliberate, direct ingestion/
injection of SiNPs. For this reason, toxicity remains a critical factor while
evaluating the biomedical potential of SiNPs.
In our previous study we show that Silica Nanoparticles (SiNPs) induced
dopaminergic neuronal death is linked to mitochondrial dysfunction and ER
stress. Melatonin is known to protect hippocampal neuronal apoptosis, but the
exact mechanisms underlying melatonin protective effects against neuronal
mitochondria disorder and ER stress remain uncertain. In this study, we
investigated the sheltering roles of melatonin during SiNPs induce neuronal
apoptosis by focusing on mitochondrial dysfunction and ER stress mediated
signal pathways. SINPs causes mitochondrial dynamic disorder and
dysfunction through calpain activation, leading to neuronal apoptosis. Ca *
chelator BAPTA-AM and calpain inhibitor calpeptin can significantly restore
mitochondrial morphology and function. ER stress can also be induced by Recent Publication::
SiNPs treatment. ER stress inhibitor 4-phenylbutyric acid (PBA) attenuates 1. Asmaa MS Gomaa, Heba M Galal, Amal T Abou-Elgait
ER stress-mediated apoptosis and mitochondrial disorder. It is worth noting (2017) Neuroprotective effects of melatonin administration
that calpain activation was also inhibited under PBA administration. Thus, We agzingt chronic immobilization stress in rats. Int J Physiol
concluded that melatonin effectively inhibits SINPs induced calpain Pathophysiol Pharmacol:9:16-27
upregulation/activation and mitochondrial deterioration by alleviating Ca’* )
overload and ER stress. 2. Daniel Alonso-Alconada , Antonia Alvarez, Olatz Arteaga et.
al (2013) Neuroprotective Effect of Melatonin: A Novel
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Figure 1: Functional model of melatonin protecting effects
against-SiNPs induced neuronal death.
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