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Cellular response to reactive oxygen species (ROS)



Reactive oxygen species (ROS) and key cellular antioxidant enzymatic pathways. 
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H2O2 in growth-factor-stimulated Signaling 
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Mechanisms Regulating B cell Mass in Type 2 DM
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Metabolic changes in normal lean individuals following the dietary 
reference intake for Koreans (KDRI) or consuming HFHC meals  



Oxidative stress after the intake of high-fat, 
high-carbohydrate meals
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Evolutionary Tree of Carbonyl Reducing Enzymes



Carbonyl Reductase 1
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Schematic overview of carbonyl reductases in 
oxidative stress



Expression levels of differentially expressed genes 
in human pancreatic islets stimulated by a mixture of cytokines, 
consisting of TNF(5000 U/ml), IFN(750 U/ml) and IL-1 (75 U/ml)

Pociot F et al. Genes Immun. 2007 Apr;8(3):232-8. 



Regulation of pancreatic β-cell survival by CBR1

Rashid et al. Free Radic Biol Med. 2010 Nov 30;49(10):1522-33



Regulation of lipogenesis by CBR1 in pancreatic β-cells

Rashid et al. Free Radic Biol Med. 
2010 Nov 30;49(10):1522-33



CBR1 attenuates lipid peroxidation in pancreatic β-cells

Rashid et al. Free Radic Biol Med. 2010 Nov 30;49(10):1522-33



Attenuation of lipogenesis and ER stress by 
antioxidants in CBR1-knockdown cells

Rashid et al. Free Radic Biol Med. 2010 Nov 30;49(10):1522-33



Attenuation of lipogenesis and ER stress by 
antioxidants in CBR1-knockdown cells

Rashid et al. Free Radic Biol Med. 2010 Nov 30;49(10):1522-33



Decreased CBR1 expression in pancreatic islets 
of db/db mice

Rashid et al. Free Radic Biol Med. 2010 Nov 30;49(10):1522-33



Mitochondrial complex III ROS regulate adipocyte differentiation.
Tormos KV, Anso E, Hamanaka RB, Eisenbart J, Joseph J, Kalyanaraman B, 
Chandel NS. Cell Metab. 2011 Oct 5;14(4):537-44.

Mitochondrial H2O2 generated from electron transport chain complex I stimulates 
muscle differentiation. Lee S, Tak E, Lee J, Rashid MA, Murphy MP, Ha J, Kim SS.
Cell Res. 2011 May;21(5):817-34.



CONCLUSION

1. HFHC diet induces insulin resistance in a 
very short period of time.

2. Mitochondrial targeted antioxidants may be 
good candidate drugs for type 2 DM.

3. Human carbonyl reductase 1 may play an 
imoprtant role in the development of type 
2 DM.
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