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1. Program Accomplishments:  
  
Hypothesis 

 
Our hypothesis is that FXR deletion, especially in genetically susceptible mice, will confer 
increased susceptibility to diabetic nephropathy through its coordinated effects on lipid 
metabolism, oxidative stress, AGEs/RAGE, proinflammatory cytokines and fibrosis inducing 
growth factors. We propose that targeted deletion of FXR will enhance diabetic nephropathy in 
mouse models of a) type 1 diabetes mellitus (OVE26), b) diet induced obesity and insulin 
resistance, and c) type 2 diabetes mellitus (db/db). In contrast, FXR overexpression will 
markedly limit or prevent diabetic nephropathy in OVE26 and db/db mice. 
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Figure 1: Our hypothesis indicating that in diabetes mellitus FXR as a function of genetic 
background plays a critical role in the pathogenesis of diabetic nephropathy by modulating lipid 
metabolism, oxidative stress, AGEs/RAGE, proinflammatory cytokines, and fibrosis inducing 
growth factors.  
 
Recent Progress and Major Accomplishments 

 
In a recent study (Diabetes in press: manuscript attached) we have demonstrated that a) in mice 
with diet induced obesity and insulin resistance and b) in db-db mice with type 2 diabetes 
mellitus FXR agonists markedly attenuate proteinuria, glomerulosclerosis, and tubulointerstitial 
fibrosis. These protective actions are accompanied by prevention of lipid accumulation, 
expression of profibrotic growth factors, proinflammatory cytokines, and oxidative stress. 
Furthermore these effects of FXR are seen in mesangial cells grown in culture in a high glucose 
environment where treatment with FXR agonists or molecular overexpression of FXR prevent 
the high glucose induced lipid accumulation, increased expression of profibrotic growth factors 
and proinflammatory cytokines, indicating that the in vivo protective actions of the FXR agonists 
is mediated in part by direct effects on the kidney.  
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This study provides the rationale for generating FXR KO mice which we expect will accelerate 
diabetic nephropathy in mouse models of type 1 diabetes (Akita or OVE26) or type 2 diabetes 
(db/db mice). 
 
This study also provides the rationale for generating FXR transgenic mice which we expect will 
significantly prevent or attenuate diabetic nephropathy in mouse models of type 1 diabetes 
(Akita or OVE26) or type 2 diabetes (db/db mice). 
 
Plans for the Upcoming Year 
 
In collaboration with AMDCC and Jackson Labs generate 1) FXR KO mice on the FVB and 
DBA genetic backgrounds and 2) db/db mice on the FVB genetic background. 
 
Preliminary Milestones for 2009 and Beyond 
 
The generation of FXR KO mice on the FVB and DBA genetic backgrounds is in progress: these 
mice will be cross bred with type 1 (Akita or OVE26) and type 2 (db/db) mice on the same 
genetic background. 
 

2. Collaboration: 
 
With other AMDCC PIs: Have been interacting with other AMDCC investigators regarding the 
identification of the best renal proximal tubular Cre mice. 
 
With JAX: 1) Generating FXR KO mice on the FVB and DBA genetic backgrounds; 2) 
determining whether NON mice, compared to C57Bl/6 mice, is a better model for diet induced 
obesity and insulin resistance; 3) determining whether NONcNZO mice, compared to db/db 
mice, is a better model of type 2 diabetic nephropathy. 
 
With the MMPCs: Collaborating with Seattle MMPC for histology services and measurement 
of serum creatinine by HPLC  

 
With other non-AMDCC PIs: With Streamson Chua for the generation of FVB db/db mice; 
with Streamson Chua and Jeffrey Kopp for the generation of FXR KO and FXR Transgenic mice 
 
 

3. Address previous EAC comments:   
 
NOT APPLICABLE THIS YEAR 
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