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Abstract

In recent years, the incidental rate of neurodegenerative diseases
(NDs), in general, and Alzheimer’s disease (AD) in particular, has
increased proportionately with the aging population. These diseases are
multifactorial and their current treatment strategies are only associated
with symptomatic relief rather than curbing their progression.
Phytochemicals have been consistently proposed as alternative therapy in
modern medicine, but their efficacy in NDs is somewhat limited by the
rapid metabolism, insufficient permeability across the BBB, and
decreased bioavailability and stability in the brain. Fortunately, current
advances in nanotechnology present opportunities to overcome such
limitations in delivering active phytochemicals candidates.

The main goal of this study was to examine the effects of
Sulforaphane (SFN) and/or Selenium (Se) nanoparticles (NPs) as well as
fresh broccoli juice (FBJ), on metabolic, epigenetic, antioxidant,
inflammatory and apoptotic markers in rats suffering from an AICls.
induced neurotoxicity that may eventually lead to Alzheimer’s disease
(AD). The first phase of this study used high resolution transmission
electron microscopy (HR-TEM) images and dynamic light scattering
(DLS) charts to characterize the SFN NPs and Se NPs and their results
revealed that average size of both particles was in the nano-scale, while
analysis of FBJ revealed its high content of various bioactive components.
During the animal trial phase, results of Morris water maze test and
conditioned avoidance test showed that there was a significant (P <0.05)
elevation in learning ability and memory function in all pre/treated rat
groups. SFN NPs were the most effective, by virtue of their small size and
characteristics, followed by FBJ. Epigenetic and antioxidant effects
followed the same direction and were apparent through significantly
halting the effects of AICI; on histone deacetylase (HDAC) activity as
well as the gene expression of DNA methyltransferase-1 (DNMT-1) and
heme oxygenase-1 (HO-1); further protecting the downstream
endogenous enzymatic and non-enzymatic antioxidant system. Levels of
metabolic dysfunction, inflammation and apoptosis markers also reflected
the neuroprotective effects of our pre/treatments. These results were
confirmed by histological and immunohistochemical examinations.
Interestingly, all tested pre/treatments significantly exhibited
neuroprotective actions; however, SFN NPs were the most effective.
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