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Introduction Results: effect of SAHA on the viability of endothelial cells

Our research focuses on the

protection of the blood-brain barrier ;i SAHA (24 h)
(BBB), as a therapeutic target after
ischemia. The major transcriptional
regulator of blood flow responses of
microvascular  endothelial cells is
Kruppel-like factor 2 (KLF2). Laminar
shear stress has been shown to promote
endothelial survival and to have
antithrombotic and anti-inflammatory
effects in cardiovascular diseases.
SAHA, a clinically used drug is able to
enhance KLF2 expression and has good
BBB permeability. The aim of the study
was to investigate whether SAHA has a
protective effect on a human cell culture
model of the BBB against dysfunctions
caused by oxygen-glucose deprivation
and reperfusion (OGD/R).
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Conclusion Control

In conclusion, SAHA was able to
prevent the BBB damage after
ischemic stroke but the cellular
mechanism underlying the protective
effect does not seem to be related to
KLF2.
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Improvement of blood-brain barrier properties by a combination of small molecules has
a protective effect in a cell culture model of ischemic stroke
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PROTECTION OF THE BLOOD-BRAIN BARRIER AS A
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During ischemic stroke, oxygen-glucose deprivation (OGD) and reoxygenation
(OGD/R) cause blood brain barrier (BEB) disruption and neuronal death. Our aim was
to protect the endothelial cells of the BEB by improving barrier functions via targeting
three signalling pathways with a combination of small molecules (Combination1).
We cultured human endothelial cells under different conditions: normoxia, OGD, and
reperfusion after OGD (OGD/R) and tested the effect of Combination1 against BBB
dysfunctions. Following OGD, the viability of cells significanily decreased, but treatment
with Combination 1 ameliorated this effect. OGD and OGD/R condition resulted in
reduced transendothelial electrical resistance of the cell layers compared to normoxia,
suggesting that paracellular barrier is less tight, but this was significantly elevated by
Combination 1 treatment. Penetration of BBB marker molecules elevated after OGD/R
suggesting increased permeability of the model, but Combination 1 was able to protect
this effect. We investigated whether the protective effect of Combination1 against
OGD/R is mediated through an increased expression of a transcriptional requlator of
blood-flow response, Krippellike factor 2 (KLF2). In contrast, immunocytochemical
staining showed that OGD/R increased KLF2 levels compared to normoxia, but
decreased after Combination1 treatment. Since the cellular mechanism underlying
the protective effect was not linked to KLF2, an important BEB tight junction protein,
claudin-5 was investigated. Immunocytochemical staining of claudin-5 was reduced
after OGD/R but afier Combination1 treatment, the staining was similar to normoxia.
Our results suggest that tightening the interendothelial junctions via increasing
claudin-5 by Combination1 treatment is a promising approach to protect BEB from
post-ischemic injury.

A.S. was supported by Gedeon Richter Talentum Foundation. S.V. was supported
by the Young Researcher Excellence Program (FK 143233) by National Research,
Development and Innovation Office of Hungary. G.P. was supported by the National
Academy of Scienfist Education (FEIF/646-4/2021-ITM_SZERZ).
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MODEL OF ISCHEMIC STROKE
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Ischemic stroke is a leading cause of death worldwide with limited available
freatment options. During ischemic stroke, reduced blood flow causes severe
neuronal damage and BEE disruption. Thrombolyfic therapy with recombinant tissue
plasminogen activator (rtPA) which acts by breaking down clots to restore blood
flow are the only FDA approved treatment for ischaemic stroke. However, riPA is
effective within a limited time (4.5 h) of symptom onset with a nisk of intracranial
hemorrhage. Therefore, additional effective therapeutic approaches for treatment of
ischaemic stroke are urgently needed. The aim of this study was to investigate the
effect of suberoylanilide hydroxamic acid (SAHA), a histone deacetylase inhibitor, on
restoring the function of the BEB to prevent post-stroke consequences.

We tested the effect of SAHA on human co-cultured EBE model under normoxia,
oxygen-glucose deprivation (OGD), and during reperfusion after OGD (OGD/R).
Our results show that after OGD, SAHA is able to prevent the BBE functions by
increasing the resistance, and reducing the permeability of marker molecules across
the BEB. SAHA increased the viability of pericyte cells against injury, which were
much more damaged than brain endothelial cells. RNA-seq analyses showed that
SAHA decreased the expression of genes involved in inflammatory processes and
cell proliferation and increased the expression of the genes of glycocalyx enzymes.

Based on our results, SAHA may be a potential therapeutic tool for the treatment
of ischaemic stroke, but further research is needed to gain a deeper understanding
of its mechanism of action and to develop its potential clinical applicability. A.S. was
supported by Gedeon Richter Talentum Foundation. 5.V. was supported by the Young
Researcher Excellence Program (FK 143233) by National Research, Development
and Innovation Office of Hungary. G.P. was supported by the National Academy of
Scientist Education (FEIF/646-4/2021-ITM_SZERZ).
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The histone deacetylase inhibitor SAHA protects the blood-brain
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During an ischemic event, blood flow interruption and the subsequent oxygen-glucose
deprivation (OGD) cause blood-brain barrier (BBB) disruption and neuronal death, which may
have life-threatening consequences. Protection of the BBB as a therapeutic target is a novel
concept in medicinal strategies to treat ischemia-reperfusion injury. Our aim was to investigate
the possible protective effect of a clinically used histone deacetylase inhibitor, suberoylanilide
hidroxamic acid (SAHA), against BBB disruption in the cell culture model of ischemic stroke.

We cultured human brain endothelial cells and brain pericytes under three different conditions:
normoxia, OGD, and reoxygenation after OGD (OGD/R) and then tested the effect of SAHA on BBB
dysfunctions. SAHA promoted BBB protection against OGD/R by enhancing several barrier
functions: it increased transendothelial electrical resistance (TEER), decreased the permeability
of trans- and paracellular tracers, increased the protein level of the important tight junction
protein claudin-5 measured by immunofluorescent intensity, and also increased the intensity of
the glycocalyx constituent syalic acid. We also observed that SAHA had barrier-strengthening
effects only in the presence of brain pericytes, suggesting that pericytes have a pivotal role in the
protective mechanism of SAHA.

Our results suggest that SAHA has beneficial effects on the integrity of the BBB after OGD and
may prove useful as a therapeutic drug in the treatment of ischemia-reperfusion injury.

This work was funded by the project n0.143233, which has been implemented with the support
provided by the Ministry of Culture and Innovation of Hungary from the National Research,
Development and Innovation Fund, financed under the FK_22 funding scheme. A.S. was
supported by the Gedeon Richter Talentum Foundation.
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0GD disrupts the BBB by decreasing
TEER and increasing fluorescein
permeability, but treatment with SAHA

claudin-5 | nuclei relative intenisty

has the opposite, protective effect in
O0GD/R. Increased syalic acid claudin-5
intensity and elevated claudin-5 protein
levels further contribute to strengthened
BBB integrity.

This work was funded by the project no.143233, which has been implemented with the support provided by the Ministry of Culture and Innovation of Hungary from the National

Research, Development and Innovation Fund, financed under the FX_22 funding scheme. A.S. was supported by the Gedeon Richter Talentum Foundation.
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