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Objective: 1) Describe the effects of various treatment strategies for ARDS 
secondary to smoke inhalation and burns. 

Abstract: We investigated effects of mesenchymal stem cells (MSC) or low-flow 
extracorporeal life support (ECLS) as forms of treatment for ARDS by SII 
and 40% TBSA burns by assessing their effects on histological injury 
scores. We hypothesized that adjunct treatments decrease histological 
end-organ damage. 

Anesthetized female Yorkshire swine randomized to one of six groups: 
CTRL (no injury, n = 4), INJ (injured untreated, n = 8), Auto (injured 
treated with autologous MSC, n = 10), Allo (injured treated with 
allogenic MSC, n = 10), Hemolung (HL, n = 10), and NovaLung (NL, n = 7). 
Scores from Lung: diffuse alveolar damage scores (DAD); Kidney: 
glomerular injury (GI), proximal convoluted tubule damage (PCT), distal 
convoluted tubule damage (DCT), granulated protein deposition (PD); 
Liver: congestion, thrombosis, apoptosis, degeneration, inflammation. 
Statistics by SAS Cary, NC, v. 9.4, significance at p<0.05; data are 
represented as mean±SEM. 

MSC groups had significantly lower DAD scores than INJ animals (Allo, 
26.6±3.4 and Auto, 18.9±1.5 vs. INJ, 46.8±2.1, p<0.001). MSC animals 
had lower DAD scores than ECLS animals (Allo vs NL, p<0.05, Allo v HL 
p<0.001, Auto v NL p<0.001, Auto v HL, p<0.001). Kidney injury, INJ 
(p<0.05) and HL (p<0.01) were higher than CTRL. HL animals had higher 
kidney injury GI (2.7±0.3 v 1.2±0.1, p<0.001); PCT (2.7±0.3 v 1.1±0.3, 
p<0.001), and DCT (1.4±0.2 v 1.0±0.3, p = 0.01) than Auto. HL had higher 
levels of GI (2.7±0.3 v 1.5±0.2, p<0.001) and PCT (2.7±0.3 v 1.4±0.2, 
p<0.001) than Allo. Liver damage, both HL (1.6±0.2, p<0.05) and INJ 
(1.7±0.2, p<0.05) showed higher injury scores vs.CTRL animals. DAD was 
present in all injured groups. Auto was most effective in mitigating ARDS 
and MOF severity, followed by Allo, then NL. 



Further studies are required to elucidate the role of combination 
therapies of MSC and ECLS as treatments for ARDS and MOF. 

 


