
Targeting novel lipids for 
developing new diabetic and 

cardiovascular drugs 
 

Y. Eugene Chen 
Frederick G. L. Huetwell Professor of 

Cardiovascular Medicine  
Cardiovascular Center 
University of Michigan 

 
陈育庆  

密西根大学心血管研究中心教授 
 



     GENOMICS                PROTEOMICS             METABOLOMICS 

DNA RNA Protein 

LIPODOMICS 
Metabolites 

LIPIDS 
 

LIPIDOMICS 
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Fatty Acids and Conjugates [FA01] 
Straight chain fatty acids [FA0101] 
Methyl branched fatty acids [FA0102] 
Unsaturated fatty acids [FA0103] 
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Methoxy fatty acids [FA0108] 
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Amino fatty acids [FA0110] 
Cyano fatty acids [FA0111] 
Nitro fatty acids [FA0112] 
Thia fatty acids [FA0113] 
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Mycolic acids [FA0116] 
Dicarboxylic acids [FA0117] 
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Formation of bioactive lipid mediators 

Maskrey B H et al. Arterioscler Thromb Vasc Biol 2011;31:1001-1006 



PPAR-g :  A Transcription Factor Linking Obesity, 
Diabetes, Hypertension, Atherosclerosis and Stroke 
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PPARg Activation 
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Insulin  
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  N Engl J Med. 2007 Jun 14;356(24):2457-71. Epub 2007 May 21.   

Nissen Meta-analysis 

http://content.nejm.org/content/vol356/issue24/images/large/07t4.jpeg


Avandia will be pulled from retail pharmacy shelves on 
November 18, 2011, FDA announced on May 24, 2011. 
Only certified doctors will be allowed to prescribe the 
drug, and only to patients who've been informed of the 
risks and who will fill their prescriptions by mail order 

through specific pharmacies. 

EMA (European Medicines Agency) 
recommended in September 2010 that Avandia 

was suspended from the European market.  

Because of  the increased CV risk 



Potential Mechanisms? 

 

• Cardiomyocytes?  
• Vascular System? 
• Lipid Metabolism? 
• Off-targets? 

 



CR-PPARG -/- DMyHC-Cre CR-PPARG -/- DMyHC-Cre 

DMyHC-Cre CR-PPARG-/- 

CR-PPARG -/- DMyHC-Cre 

CR-PPARG-/- DMyHC-Cre 

Cheng et al. Nature Medicine. 2004; 10, 1245 
Cheng et al,  2004, Nature Medicine 
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Chang et al., Circulation 2009 119:2161-9.  
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SMC-selective PPARγ deletion leads to hypotension  



Potential Mechanisms? 

 
¾Cardiomyocytes?  
¾Vascular System? 
¾Off-targets?  
¾Lipid Metabolism? 
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Potential Mechanisms? 
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Nitrated Lipid Species in Plasma and Urine   

Oleic acid (18:1) 
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PPARg Ligand Activity of LNO2 
 

Dose Response and Comparison with 15-deoxy-PGJ2 
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Linoleate  > 1500 
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Rosiglitazone      53 

Nitrolinoleate     133 

PNAS 2005, 102:2340-5 



NO2-FA normalizes hyperglycemia in diabetic mice 
but is different from TZD Rosiglitazone  

Schopfer et al., 2010 J Biol Chem. 285:12321-12333  
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Li et al., Nat Struct Mol Biol. 2008, 15:865-7 



 Functional correlation of the LNO2/PPARg interactions  
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Li et al., Nat Struct Mol Biol. 2008, 15:865-7 



Schopfer et al., 2010 J Biol Chem. 285:12321-12333  

NO2-FA-activated PPARg recruits different co-
regulators compared to TZD rosiglitazone  
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Nitrated fatty acid inhibits Ang II-induced hypertension using 
the radiotelemetry system-derived blood pressure measurement 

Zhang et al., 2010 Circ Res 107:540-8 
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Nitro-oleic acid inhibits Ang II-mediated 
vessel contraction 

Zhang et al., 2010  Circ Res 107:540-8 
 



NO2-FA Inhibits Vascular Lesion Formation 

Cole MP, 2010 Circ Res. 105:965-972 



 
The discovery of nitro-lipids opens a new chapter for 

developing novel drugs to treat diabetes and CVD  
 
 

Science Editorial  
Nitrated Fatty Acids as Signaling Molecules  

Vol. 2006, Issue 363, p.401 
 
 

Nature Medicine Editorial  
The beat goes on: LNO2 might help when blood supply is 

interrupted blood supply is interrupted 
February 2009, Vol.15,  p.132  
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PPARγ Activation AT1R Blockade 
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Atherosclerosis  
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VSMC proliferation and migration  
Blood pressure 
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Oxidative stress 
Insulin resistance  

VSMC proliferation and migration  

PPARα Activation 

Nitrated Fatty Acid Derivatives 

Discovery of Nitro-Fatty Acids and Related Studies 
in Diabetes and CVD 
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