
Category 1 :Endocrine disease 
Category 2 :Sepsis: basic mechanisms 
A396 - The glucocorticoid receptor in the liver plays a key role in cortisol homeostasis and survival from 

sepsis 

M  Jenniskens ;  R  Weckx ;  T  Dufour ;  S  Vander Perre ;  L  Pauwels ;  S  Derde ;  F  Güiza ;  G  Van den 
Berghe ;  L  Langouche 
KU Leuven, Laboratory of intensive care medicine, Leuven, Belgium 
  
Introduction:
Elevation in plasma cortisol is a vital response to sepsis and partially brought about by reduced cortisol 
breakdown in which bile acids (BAs) may play a role. Vice versa, cortisol can also upregulate BAs. We 
hypothesized a central role for the hepatic glucocorticoid receptor (hGR) in cortisol and BA homeostasis and in 
survival from sepsis. 
Methods:
In a mouse model of sepsis, we documented hGR expression and investigated the impact of hepatocyte-specific 
shRNA-knockdown of GR on markers of corticosterone (CORT), BA and glucose homeostasis, inflammation and 
survival. We also compared hGR expression in human septic ICU and elective surgery patients. 
Results:
In mice, sepsis reduced hGR expression with 21% (p=0.04), elevated plasma CORT, BAs and glucose and 
suppressed A-ring-reductases. Also in human patients, sepsis reduced hGR expression (p<0.01), further 
suppressed by treatment with steroids (p=0.04). In septic mice, further and sustained hGR-inhibition increased 
mortality from 12% to 60% (p<0.01). At 30h, hGR-inhibition prevented the rise in total plasma CORT, but did not 
affect A-ring-reductases expression. However, it further reduced CORT binding proteins, resulting in elevated 
free CORT equal to septic mice without modified hGR. After 3 days of hGR-inhibition in sepsis, total and free 
CORT were comparable to septic mice without modified hGR, now explained by further reduced A-ring-reductase 
expression, possibly driven by higher hepatic BA content. HGR-inhibition blunted the hyperglycemic sepsis 
response without causing hypoglycemia, markedly increased hepatic and circulating inflammation markers and 
caused liver destruction (p<0.05), the severity of which explained increased mortality. 
Conclusion:
In conclusion, sepsis partially suppressed hGR expression, which appears to upregulate free CORT availability 
via lowered CORT binding proteins and A-ring-reductases. However, further sustained hGR suppression evoked 
lethal excessive liver and systemic inflammation, independent of CORT availability. 


