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The purpose of the study

The aim of our study was to evaluate
antiglycating and antioxidant properties of
nebivolol in in vitro model using oxidated
bovine serum albumin (BSA)
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Cardiovascular diseases

* Glycation and oxidation processes play
crucial role in the development of numerous
diseases

» Glycooxidation, by activation of
proinflammatory factors, reducing NO
bioavailibility or stimulation of remodelling
and calcification of vessels, leads to
atherosclerosis and — as a consequence — to
hypertension, heart failure, ischemic heart
diseases, etc.



Materials and methods

| mM nebivolol and 0.09
mM BSA were incubated
with 0.5 M glucose for
six days at 37°C

The experiment was
conducted three times,
each time duplicated.

Metfomin and
aminoguanidine were
used of glycation
inhibitors

Captopril, Trolox,
reduced glutathione, and
lipoic acid were used as
oxidation inhibitors
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Abstract

Meloxicam is 3 non-steroidal anti-inflammatory drug. which has a preferential inhibitory effect to cyclooxyganase-2 (COX-2)
Although the drug inhibits prostaglandin synthesis, the ex
assess the effect of meloxicam on protein glyco-cxidation as well a5 antioxidant activity. For this purpose, we used an in vitro

mechanism of meloxicam is still unknown. This is the first study to

mes

model of oxidized bovine serum aloumin (BSA). Glucose, fructose, ribose, glyoxal and methylglyoxal were used as glycating

age: while chloraming T was used as an oxdant We evaluated the antioxedant properties of aloumin (2,2-di-phenyl-1-
picrylhydrazy! radical scavenging capacity, total antioxidant capacity and ferric reducing antioxidant power), the intensity of protein
glycation (Amadori products, advanced glycation end products) and glyco-cxidation (dityrosine, kynurenine, N-formyliynurenine,
iryptophan and amyloid-8) as well as the content of protein axidation products (advanced oxidation protein products, carbonyl
groups and thio! groups). We have demonstrated that meloxicam enhances the antioxidant properties of albumin and prevents the
protein axidation and glycation under the influence of varicus factors such as sugars, aldehydes and oxidants. Importantly, the
antioxidant and ant--glycating act similar to of routinely used antioxidants such as captopril, Trolox. reduced glutathione
and lipoic acid as well as protein glycation inhibitors {aminoguanidine). Fleiotropic action of meloxicam may increase the
effectiveness of anti-inflammatory treatment in diseases with oxidative stress etiology. View Full-Text

tein glyco-oxidation; antioxidant activity

Fig. 3 — New insight into meloxicam
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Statistical analysis

* The analysis was conducted using
GraphPad Prism 8.3.0 for MacOS

 Differences between groups were
assessed with ANOVA followed by Tukey’s

test

e p<0.05 was considered as statistically
significant



Protein oxidation - results
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Fig. 5 — The concetration of advanced oxidation protein products (AOPP);
% H < 0.001 vs. control; *** p < 0.0001 vs. control.



Protein oxidation - results
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Fig. 6 — The concentration of carbonyl groups (PC);
b < 0.01 vs. control; ** p < 0.001 vs. control; *** p < 0.0001 vs. control



Protein oxidation - results

» The concentration of AOPP and PC was
significantly lower in samples containing
nebivolol than In the samples with BSA
and glucose without this drug.

» Nebivolol was more effective In
preventing protein oxidating than other
substances used In this study.



Protein glycation - results
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Fig. 7 — The levels of advanced glycation end products (AGEs);
* p < 0.01 vs. control; *** p < 0.001 vs. control; *** p < 0.0001 vs. control



Protein glycation - results
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Protein glycation - results

* The levels of AGE and Amadori product
were significantly lower in presence of

nebivolol than in solutions without
investigated drug

* The level of protein glycation markers
were also lower in samples with nebivolol
than in samples with metformin — well-
known antiglycation agent



Protein glycooxidation - results
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Fig. 9 — The levels of dityrosine;
* b < 0.01 vs. control; ** p < 0.001 vs. control; **** p < 0.0001 vs
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Protein glycooxidation - results
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Fig. 10 —The levels of kynurenine;
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Protein glycooxidation - results

o Significant decrease of glycooxidation
markers was observed in presence of
nebivolol

» The levels of dityrosine and kynurenine
were lower in samples with nebivolol
comparing to samples containing
metformin



Findings

* The results of our study show that
nebivolol has antiglycating and antioxidant
properties in in vitro model

* It is necessary to conduct such studies in
animal and human model

* Proving the antiglycooxidant activity of
well-known and widely used drugs may
lead to the breakthrough in treatment of
cardiovascular diseases
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