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Blood-brain barrier (BBB) provides a special compartment necessary for the proper functioning of the CNS by
actively controlling cellular and molecular trafficking between the blood and the nervous system. The continuous layer of
cerebral endothelial cells attached to each other by tight intercellular junctions (TJs) constitutes the morphological basis
of the BBB. The phenatype of the BBB including TJs, the lack of fenestrae, specific transendothelial transport systems
and active efflux pumps regulates the entry of solutes and cells into the brain, and performs metabolic and detoxifying
functions to protect the CNS.

The structural and functional integrity of the BBB is one of the most critical factors for maintaining the normal
brain homeostasis. Emerging evidence supports the crucial role of BBB disruption in the early stages of various brain
disorders, and BBB dysfunction has therefore been identified as a potential new therapeutic target for a number of brain
disorders.

The degree of BBB disruption is tightly correlated with cognitive dysfunction in neurodegenerative disorders,
especially in Alzheimer’s disease (AD). Enhancing amiloid beta clearance across the BBB, as well as protection of the BBB
from injury are among the proposed new strategies for the therapy of AD. In our experiments, pentosan polysulfate (PPS),
a polyanionic polysaccharide decreased the toxic effects of amiloid beta peptides in brain endothelial cells and protected
the function of the BBB. This new ohservation may suggest a potential therapeutical application of PPS in AD.

The intake of the polyunsaturated fatty acid docosahexaenic acid (DHA) has been associated with decreased
amyloid deposition and reduced risk in AD. Our results proved that DHA may protect not only neurans but also the other
elements of the neurovascular unit from the toxic effects of amiloid and this effect may be beneficial in the therapy of AD.

BBB damage is also a major feature of neurovascular diseases, such as stroke. During and after ischemic stroke,
BBB disruption facilitates injury progression and increases the risk of hemorrhage predicting high mortality. Since
junctional proteins are key in the regulation of BBB function, we targeted three different signaling pathways of the BBB
with small molecular inducers using paralelly which resulted in tighter junctions and improved BBB functions after oxygen
glucose deprivation in a stroke model.

Our results demonstrated that protecting BBB functions as a therapeutic target in brain disorders may lead to the
development of new approaches for the treatment of CNS diseases.




