
Physical Properties 

•  N2O is a nonirritating, sweet-smelling, 
colorless gas 

•  Only inorganic substance other than 
CO2  to have CNS depressant 
properties 

•  Only inorganic gas used to produce 
anesthesia in humans 



Physical Properties 

•  N2O liquid requires heat for 
vaporization into gaseous state 

•  Relatively insoluble in the blood; Blood-
gas solubility coefficient is 0.47 at 37 
deg. C 



Potency of  Nitrous Oxide 

•  Least potent of  anesthetic gases 
•  35 more times soluble than N2 in 

plasma 
•  100 times more soluble than O2 in 

plasma 

•  N2O + O2 can produce CNS depression 



Potency of  Nitrous Oxide 

•  N2O in subanesthetic doses can 
produce analgesia 

•  N2O+O2 at 20%/80% is equal-
analgesic to 10 to 15 mg of  morphine 

•  Optimal concentration is 35% 



Pharmacology of  Nitrous Oxide 

•  N2O is rapidly absorbed into the CV 
system, due to large concentration 
gradient of  N2O between alveolar sacs 
and blood 

•  N2O rapidly fills air-filled body cavities 



Pharmacology of  Nitrous Oxide 

•  Due to rapid uptake, two phenomena 
are seen 
– Concentration effect - higher 

concentrations cause more rapid uptake of  
N2O 

– Second gas effect - a second anesthetic 
gas will also be taken up more rapidly than 
usual when added to N2O 



Concentration Effect 

•  Seen only when using high 
concentrations of  a gas 

•  The higher the concentration inhaled, 
the more rapidly the arterial tension of  
the gas increases 

•  The diffusion gradient from the lungs 
into blood results in a greater uptake of  
gas into lungs 



Second Gas Effect 

•  Occurs when another inhalation 
anesthetic is used with N2O 

•  Rapid uptake of  N2O produces a 
vacuum in alveoli  

•  Second gas also undergoes rapid 
uptake along with N2O 



Absorption 

•  CNS saturation occurs by displacement 
of  N2 by N2O, usually in 3-5 minutes  

•  Tissues with greater blood flow (brain, 
heart, liver, kidney) receive greater 
amounts of  N2O 



Absorption 

•  Tissues with poor blood supply (fat, 
muscle, connective tissue) absorb small 
amounts 

•  Slow absorption occurs once primary 
saturation is completed 

•  Therefore no body reservoir present to 
slow recovery once N2O terminated 



Biotransformation 

•  N2O undergoes no biotransformation in 
the body 

•  Majority of  N2O is exhaled unchanged 
3 to 5 mins. following termination of  
delivery 

•  1% eliminated via skin and lungs in 24 
hours 



Diffusion Hypoxia 

•  Can occur following termination of  N2O 
if  patient is allowed to breathe only 
room air 

•  “Hangover” effect 
(headache,nausea,lethargy) is 
produced 

•  Prevented by having the patient breathe 
100% O2 for minimum of  3 to 5 
minutes 



Diffusion Hypoxia 

•  Rapid diffusion of  N2O from blood to 
lungs results in decreased CO2 arterial 
tension with decreased stimulus for 
respiration 

 
•  Rapid diffusion of  N2O back into lungs 

dilutes alveolar O2 with resultant 
hypoxia 


