
Purpose: 
1. To document patterns of subclinical acute kidney injury (AKI) and to explore the underlying mechanisms for sepsis associated AKI.  
2. Explore the role of Bone morphogenetic protein ( BMP7) pathway in the development of sepsis associate AKI. 

 

 

Conclusions:  

1. Moderate CLP induced sepsis was a reliable model to study “subclinical” AKI (creatinine changes small and only at 6h).  

2. In addition to inflammatory reactions in 24h, epithelial cell injury, fibrosis was also seen even as early as 14d post injury.  

3. An imbalance of BMP7/BMPR1a signaling was seen in sepsis-induced AKI. 

Results:  
1. Mild CLP showed no significant differences in our designated readouts 
including creatinine, AKI markers and evidence of fibrosis, whereas severe 
CLP induced high mortality (75%), which make assessment of AKI difficult.  
 

3. Interleukin-6 (IL-6) in blood was elevated at 6h and 24h while 
TNF-alpha elevated at 24h in moderate groups.   

4. The decrease in expression of bone morphogenetic protein 
receptor type 1a (BMPR1a) began between 6h and 24h and 
continued to 14d without concomitant changing of Bone 
Morphogenetic Protein 7 (BMP7) in moderate group.  
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2. Statistical significance was seen in group 2 (moderate), including 
elevated serum creatinine (only at 6h),  expression of neutrophil 
gelatinase-associated lipocalin (NGAL) in kidney tissue (6h) and 
collagen I (14 d) could be found post moderate CLP with 50% mortality 
rate. 

Methods: 
 1. To optimize severity of AKI for the study, male BALB/c mice were randomized into 
various sepsis severity (mild, moderate and severe) groups induced by cecal ligation 
and puncture (CLP) or sham surgery.  
2. Blood and kidneys were taken at 6h, 24h and 14d.  
3. ELISA, western Blotting, HE or Masson’s trichrome stain were applied for sample 
examinations. 

Background: 
 1. Sepsis is commonly followed by clinically apparent AKI, but injury to the kidney 
may occur even when no increase in serum creatinine is apparent. 
 2. Subclinical AKI may increase risk for recurrence of AKI, chronic kidney injury (CKD) 
and even death.  
3. BMP-7 has been found to be beneficial in restoring kidney function, recovery from 
injury, inhibiting or reversing fibrosis and improving survival in non-sepsis acute and 
chronic kidney injury experimental models. 

Fig1  BMP-7signaling pathway in the process of kidney injury. 
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Fig5  The changes of kidney morphology. 

Fig8  Concentration of serum IL-6 and TNF-alpha after moderate CLP injury.  
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Fig7  Fold increase per ROI in Collagen I  
immunofluorescence intensity. 
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Fig6  Moderate (2P) CLP mice kidney 
tissue. 
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Fig9  The expression of BMPR1a in moderate 
(2P) CLP mice kidney. 
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Fig10  The expression of BMP7 in moderate 
(2P) CLP mice kidney. 
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Fig3  Creatinine concentration at 
harvest time point  in moderate  
and sham group. 

Fig2 The concentration of 
serum creatinine at 24h from 
alive mice. 

Fig4  Accumulative survival rate of 
different severity mice in 14d. 


