
 Endothelial dysfunction 

and Nitric Oxide in 

Hypertension 

A\Prof. Truong Quang Binh MD, PhD, FSCAI 

University Medical Center 





Endothelium:The Largest Living Organ 
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Endothelium:The Largest Living Organ 

1 ½ kg. 6 tennis courts 









Synthesis and action of Nitric oxide 
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Nitric oxide contributes to the regulation of BP 

Impaired NO bioactivity is associated with hypertension 

Decreased NO production 

Decreased endothelial vasodilation 

Increased vascular resistance 

Essential hypertension 

Calver A, et al. J Hypertens 1992; 10:1025-31. 





The 1998 Nobel Prize in Physiology or Medicine 



The 1998 Nobel Prize in 

Physiology or Medicine

Discoveries concerning "the nitric oxide as a 
signalling molecule in the cardiovascular system".
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SUNY Health Science 

Center 
New York

Louis J Ignarro, 

born 1941
Dept. of 

Molecular and 

Medical 
Pharmacology

UCLA, Los 
Angeles

Ferid Murad, born 

1936
Dept. of Integrative 

Biology Pharmacology 

& Physiology
University of Texas, 

Houston 





B-blockers and endothelial function 

• Carvedilol which has antioxidant properties 

may improve endothelial function, 

 

• Nebivolol – endothelium dependent dilatation 

of blood vessels via L-ariginine / NO 

pathway. 



RECOMMENDATION ON INDICATION OF BB IN TREATMENT 

CARDIOVASCULAR AT ASEAN COUNTRIES 

B. Tomlinson và CS. CMRO, Vol 27, No 5, 2011 
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Betablockers in treatment of 

hypertension 

 Messerli FH et al. Lancet : 370 August 18, 2007 





Nebivolol 



Old BetaBlockers New BetaBlocker 



Selective beta1 BB (1), (2) 

0.4 0.7

4.2

15.6

40.7

0

10

20

30

40

50

Bucindolol Carvedilol Metoprolol

Bisoprolol Nebivolol

Selective β
1
 

1.9
15

25

50

243

0

50

100

150

200

250

Propranolol Atenonol Metoprolol

Bisoprolol Nebivolol

β
1 / 
β

2
 

(1) Bundkirchen A et al. 2003. Eur J Pharmacol. 460 (1): 19-26 

(2) Nuttall SL et al. June 2003. J Clin Pharm Ther. 28 (3): 179-86 



Ladage D et al. : Clin Exp Pharmacol Physiol. 2006;33(8):720-4 and Wien Med Wochenschr. 2009;159(7-8):211-8  

Nebivolol induced NO release from endothelium 
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Meta-analysis of efficacy  

of antihypertensive agents 

Van Bortel LA, et al. Am J Cardiovasc Drugs 2008; 8:35-44.  

Nebivolol Treatment: Higher Proportion of patients had normalised BP than with 

other  antihypertensive drugs 

Nebivolol vs 



Airway function 
Pharmacokinetic study in patients with mild to moderate asthma and arterial 

hypertension 

Dal Negro RW, et al.  Clin Drug Invest 2002; 22:197-204. 

VC: vital capacity; FEV1: forced expiratory volume in 1 sec 



Nebivolol and new-onset diabetes 

Data from SENIORS 

Agabiti-Rosei E, et al. Drugs 2007; 67:1097-107. 
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Agabiti-Rosei E, et al. Drugs 2007; 67:1097-107. 

 Fewer new cases of diabetes during treatment with nebivolol than with placebo;  

     Nebivolol metabolically neutral 



Nebivolol and carbohydrate metabolism 

Insulin resistance 

Celik T, et al. J Hypertens 2006; 24:591-6. 

* p<0.008 vs baseline 

 

** p=0.003 vs metoprolol 
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Celik T, et al. J Hypertens 2006; 24:591-6. 

Nebivolol was found to decrease plasma insulin and insulin resistance in hypertensive patients 



 Betablocker on  

sexual function compare to placebo 

Beta-blocker Sexual dysfunction 
  -  % increase vs placebo 

Reference 

Carvedilol 13.5 Fogari R et al  2001 

Propranolol 5.0 MRC-Mild Hypert 1985 

Atenolol 3.0 Silvestri A et al  2003 

Bisoprolol 0.0 Broekman CP et al 1992 



NEBIVOLOL – IMPROVES SEXUAL FUNCTION 

40,7 

 

 Nebivolol compare to Metoprolol  

On sexual activities: IIEF 
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Erectile Dysfunction – Today’s concept 

Penis is the barometer  

of Endothelial Health 

 

Erectile Dysfunction is a 

mirror of Cardiovascular Risk 

ED = ED 



European Guidelines  

on Hypertension 

Management 



Conclusions 

• ED and NO are very important in 

cardiovascular disease, esp hypertension. 

 

• We can improve ED. 

 

• BB with vasodilating properties through NO 

is good in management hypertensive 

patients  



Are all betablockers  the same? 

Thank you for  

your attention 


