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Background. Blast traumatic brain injury is a characteristic injury of recent military operations, and is 

now recognized as having a unique pathophysiology distinct to other types of brain trauma.  Until 

recently there had been little research on blast TBI, but the prevalence of blast injury in recent conflicts 

has prompted a renewed interest and further research into blast TBI.  Nevertheless, there are currently 

no clinically effective treatments to limit the development of ongoing brain injury following blast.  

There is a need for treatments aimed at preventing the neurological and cognitive impairments 

experienced by those exposed to blast.  Xenon is an anaesthetic gas that has been shown to be 

neuroprotective in models of blunt traumatic brain injury [1-3]. We use a novel in vitro model of blast-

induced TBI to evaluate the efficacy of xenon as a neuroprotectant.  

 

Methods. Organotypic hippocampal slice cultures (OHSCs) were prepared from day 5-7 C57BL/6N 

mouse pups, under aseptic conditions as described [2].  OHSCs on individual tissue culture inserts were 

carefully sealed in sterile polyethylene sample bags under aseptic conditions. Each bag was pre-filled 

with warmed (37°C) experimental medium that had been saturated by bubbling with 95% O2: 5% CO2 

for 45 minutes.  In vitro blast injury procedure. A shock tube was used to generate blast waves that 

model real-life free-field explosions with a Friedlander-type waveform. The sample bag was clamped 

in a vertical position in front of the shock-tube with the inserts positioned perpendicular to the axis of 

the shock tube with the OHSCs facing the shock tube.  OHSCs were exposed to a single shockwave. 

Sham slices were treated identically to the slices exposed to a shockwave but the shock tube was not 

fired.  Experimental gas treatment.  Following the blast-TBI, inserts were carefully transferred to six-

well culture plates. The six-well plates was transferred to a small custom-made hyperbaric chamber.  

Xenon (50% atm) or control gas (helium) was applied as described previously [2]. Injury was quantified 

by measuring propidium iodide fluorescence.  

 

Results. Xenon had a protective effect against blast trauma at all time-points measured. Injury in the 

xenon-treated slices was reduced by 47 ± 12 % (p<0.01) at 24 hours after blast; 48 hours after blast 

injury was reduced by 31 ± 7 % (p<0.05); 72 hours after blast, the injury was reduced by 39 ± 7% 

(p<0.001).  

 

Conclusion. We have shown that treatment with xenon, starting 1 hour after trauma, limits injury 

progression following blast-induced traumatic brain injury in vitro. These findings support the idea that 

xenon could be used as a novel treatment for blast-induced TBI. 
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