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Abstract

Background: Beta-blockers are the most used antihypertensive agents
due to their blood pressure-lowering effect alongside decreasing heart rate.
Nebivolol seems to provide typical antihypertensive alongside vasorelaxant

effects.

Aim of the study: The present study aimed to elucidate the differential
impacts of Nebivolol versus Propranolol on bovine coronary tone with a
specific focus on the involvement of nitric oxide and potassium K™ channels.
Using an in vitro model of isolated bovine coronary arteries vascular
reactivity was assessed through tension measurement in response to
Nebivolol. The present study also aimed to define the effect of Nebivolol
versus Metoprolol on NO level in hypertensive patients in comparison to
metoprolol. The effect of Nebivolol on lipid peroxidation was also

determined.

Materials and methods: The in vitro experimental animal part has been
studied using isolated tissue baths and the impact of Nebivolol versus
Propranolol on bovine coronary artery segments' contractility was assessed.
The contractions were induced by potassium and then Nebivolol was added to
check vasorelaxant effects. The tissue was kept in freshly prepared Krebs
solution. The human part is an in vivo case-control clinical study. For human
study, the demographic parameters: including age, sex, weight, and duration
of diseases were recorded for. Blood samples were collected, and serum
separated for analysis of lipid profile, glucose, Nitric oxide (NO), and
malondialdehyde (MDA) via colorimetric assay.

Results: In a dose-dependent way, Nebivolol similarly induced
relaxation in the coronary artery segments of the isolated bovine segments
precontracted by KCI1 (70mM) and U46619. However, adding methylene blue
(30uM) prevented this action. The metabolic parameters of the studied group

II

—
| —



have shown non-significant differences regarding serum glucose, total
cholesterol, triglyceride, high-density lipoprotein, low-density lipoprotein,
and very low-density lipoprotein in Nebivolol versus Metoprolol. The
analysis of serum concentration of malondialdehyde showed a significantly
higher malondialdehyde in the Metoprolol group compared to Nebivolol. The
analysis of serum concentration of nitric oxide showed a significantly lower

nitric oxide in the Metoprolol group compared to Nebivolol.

Conclusion: Nebivolol positively improved lipid peroxidation and nitric
oxide production compared to control or Metoprolol. The results also showed
that both NO, but not K+ channel, is the mechanism via which Nebivolol
causes coronary artery relaxation. These results highlight the necessity of
taking this pathway into account when extrapolating the effects of Nebivolol

to clinical settings.
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