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INERT GASES STIMULATE MICROPARTICLE GENERATION BY NEUTROPHILS:  

A NITRIC OXIDE-MEDIATED OXIDATIVE STRESS RESPONSE 

Circulating microparticles (MPs) appear to cause some  

of the insults following decompression stress. Initially,  

we thought this was a bubble-mediated process. The  

mechanism for elevated MPs was questioned due to  

mouse studies showing nitric oxide is required. This led  

to our hypothesis: MPs generation with high pressure  

gas exposure  is an oxidative stress response.  
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HUMAN STUDIES MOUSE MODEL 

Focus for this study 
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PMN incubated with gas for 24 h generate MPs 
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Biotin-switch assay to detect S-nitrosylated proteins  

(there are several, but most prominent is actin) 

1. MPs production by PMN is oxidative stress response. 

2. Potency: He<N2<Ar;  

3. 100 psi (224 fsw) N2 > 32 psi (72 fsw), none @  

    15 psi for 1 hr 

4. Partial effect, 15 min exposure, 30 = 60 min = 24 h  

    exposure 

CONCLUSIONS: 

This study involved mouse PMN, isolated and exposed to gas ex vivo,  

looking at dynamics of MPs production. 
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POSSIBLE MECHANISM: 
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Inert gases enhance free radical production in isolated  

enzyme systems & unicellular organisms. Potency series  

is  He< N2< Ar< Kr<Xe; thought via 3-body  

chemical interaction: e- + gas + O2  


