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INTRODUCTION
Acclimation is the phenomenon by which an organism develops 
functional compensation over a period of time in response to a 
specific environmental factor. Our previous studies showed 
that animals acclimated to rapid decompression after 
repeated exposure to hyperbaric/decompressive stress. The 
goal of this study was to characterize the changes in 
inflammatory and stress related gene expression associated 
with acclimation to rapid decompression. 

MATERIALS & METHODS
Rats were divided into 4 groups: (1) Control-sham: 
naïve rats; (2) Acclimation-sham:  received 9 acclimation 
dives (70 fsw 30 min); (3) Control: received a test dive 
(175 fsw 60 min); and (4) Acclimation: received 9 
acclimation dives and a test dive. After the test dive, rats 
were decompressed rapidly and  observed for DCS 
(ambulatory deficit) by walking 30 min on a rotating 
cage. Total RNA was isolated from lung tissue and 13 
genes were examined by real-time PCR.

CONCLUSIONS
This study demonstrates that decompressive stress 
significantly increases expression of immediate early 
stress and cytokine genes in animals with DCS. 
Acclimated animals with DCS had decreased levels of 
immediate stress and cytokines gene expression. Our 
findings suggest a relationship among the significantly 
regulated factors. Decompression stress rapidly 
increased the transcription of Egr-1. Egr-1 protein binds 
to the TNFα promoter to increase transcription and 
release a cytokine cascade including IL-1β and TNFα
initially, subsequently leading to the production of IL-6, 
as well as IL-10.  This may produce a negative feedback 
on the cascade.
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RESULTS
The expression of immediate early gene/transcription 
factor Egr-1 was observed in both control and 
acclimated animals that had DCS, but not in non-DCS 
animals. The increase of Egr-1 in control-DCS was 
significantly greater than the acclimated-DCS animals. 
Both TNFα and IL-1β were significantly elevated in 
control-DCS animals.  TNFα increased, while IL-1β
decreased, in acclimated-DCS animals compared to 
control-DCS animals. Another cytokine, IL-6, also 
significantly increased in control-DCS but not in 
acclimated-DCS animals. Anti-inflammatory cytokine 
IL-10 significantly increased in control-DCS but not 
acclimated-DCS animals.
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• CD14 antigen (CD14)
• monocyte-chemoattractant-protein-1 (MCP-1)
• macrophage inflammatory protein-1beta (MIP-1b)
• early growth response-1 (Egr-1)
• interferon gamma (IFNg)
• interleukin 1 beta (IL-1b)
• interleukin 6 (IL-6)
• interleukin 10 (IL-10)
• selectin, endothelial cell (E-Sel)
• transforming growth factor alpha (TGFa)
• tumor necrosis factor (TNFa)
• tumor necrosis factor receptor (TNFr1)
• vascular endothelial growth factor (VEGF)
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