
	  
 
	  
	  
	  
	  
	  
Anesthetic Pearls:     Anesthetic Implications and Management of Nitric Oxide 
 
Endothelium-derived relaxing factor became identified as nitric oxide (NO) in 1987.  (N=O) 
 
NO is produced from the amino acid L-arginine. 
 
NO in the vascular endothelial cells diffuses into 
adjacent vascular smooth muscle cells, stimulates guanylate cyclase activity and increase cGMP causing 
smooth muscle relaxation and vasodilation (clinical responsiveness is variable). 
 
Other properties of NO include decreasing:   

1) platelet aggregation 
2) neutrophil adherence 
3) vascular permeability 

 
At birth, the fall in high pulmonary vascular resistance (PVR) is due in part to the release of NO 
stimulated by stress, ventilation, and increased arterial oxygen tension. 
 
In normal lungs, a basal release of NO contributes to the maintenance of low PVR.  The effect / action 
of NO decreases with chronic pulmonary hypertension and COPD. 
 
Certain bacterial endotoxins may induce the production of NO in cells that do not normally produce NO 
such as macrophages and neutrophils.  A massive release of NO by activated macrophages may be one 
of the primary causes of profound vasodilation and hypotension in septic shock. 
 
Inhaled NO at concentrations of 5-40 ppm (parts per million) has been shown to be effective against 
hypoxic pulmonary vasoconstriction (HPV) and pulmonary hypertension by selectively dilating 
ventilated vascular beds surrounding terminal air spaces.  (V/Q ratio is better matched) 
 
Optimal dose of inhaled NO is usually < 20 ppm. 
 
“Selective” pulmonary vasodilation results from the inactivation of NO by hemoglobin. 
 
Safety issues: 
• Inadvertent rapid withdrawal of NO from a patient can cause an acute pulmonary hypertensive crisis  

(must wean patient off NO) 
• Production of methemoglobinemia 
• NO oxidized in the atmosphere form N02 (nitrogen dioxide) which is highly toxic 
 
Current clinical settings for the use of NO include: 
• Persistent pulmonary hypertension of neonates 
• Newborns with congenital diaphragmatic hernia 
• Infants with congenital heart disease 
• ARDS	  

NITRIC OXIDE: PHARMACOLOGY 


