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Main Research Contributions: TNF alpha, 
Oxidative Stress, and endothelial dysfunction in 

coronary arteries 
(total 36 out of 64 papers in Pubmed) 

• TNF alpha increases arginase in diabetes (Circ Res. 
2006 Jul 7;99(1):69-77) 

• TNF alpha induces endothelial dysfunction in db/db 
mice (Circulation. 2007 Jan 16;115(2):245-54. ) 

• TNF alpha in endothelial dysfunction in ischemia-
reperfusion injury; 

• TNF alpha in pre-diabetic states 

• TNF alpha increases arginase in hypertension 

 



From Cuihua Zhang, Basic Res Cardiol. 2008 Sep;103(5):398-406. 
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Inactivation of PGIS by peroxynitrite activates thromboxane 
receptor in isolated bovine coronary arteries 
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Nie, et al., Diabetes 2006 
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ONOO- Causes eNOS Uncoupling (more O2
.- and less NO) in Endothelial 

Cells 

Zou et al. J. Biol. Chem. 277:32552-7, 2002 



How does eNOS become a source 
of oxidative stress? 



CVD Risk Factors 

NAD(P)H oxidase or 
Mitochondrial O2

.- 

eNOS uncoupling  
(release O2

.- /ONOO- instead of NO) 

ONOO- 

NO 

eNOS affinity for  
L-arginine and BH4 

relative deficiency of  
L-arginine and BH4 

Oxidation-induced 
Zn-depleted eNOS 

dimers 

5.2 × 105 M–1s–1 

BH4 oxidation 
 into BH2 

6 × 103 M-1s-1 

Absolute BH4 deficiency 

GTPCH1 
ubiquitination / 

degradation 

De novo synthesis 
of BH4 

unknown 



O2
.- 

ONOO- eNOS uncoupling 
(+) 

(+) 

NO decrease and toxic O2
.- increase 

Endothelial dysfunction and injury 
(Impaired vasorelaxation, adhesion molecules, platelet aggregation, thrombosis, 

VSMC proliferation, etc) 

PGI2 decrease  and toxic TPr 
activation 

PGIS tyrosine nitration 

CVD risk factors 

accelerated atherosclerosis  
/ ischemic coronary heart diseases / stroke 

RNS and Endothelial Dysfunction 



ROS activates multiple pathways 

Finkel & Holbrook, Nature (2000) 
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How does the endothelial cell sense 
and modulate oxidative stress? 

AMPK as A Redox Sensor and Modulator 
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AMPK as a redox modulator: 
AMPK depletion accentuates oxidant stress, 

endothelial dysfunction, and atherosclerosis in vivo 
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AMPK depletion and Atherosclerosis in LDLr KO mice 

Wang, et al., Circ. Res. 106:1117-1128, 2010 



AMPK-⍺2 deletion increases NADPH-oxidase-
dependent Superoxide and impairs endothelial 

function 

Wang, et al., Circ. Res., 2010 
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Increased expression of NOX-4 and NOX-2 
(gp91phox) in ApoE/AMPK dual KO mice 

Wang, et al., Circ. Res. 106:1117-1128, 2010 
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Proposed mechanism for a AMPK-dependent, 26S proteasome 
-dependent NAD(P)H oxidase inhibition in endothelial cells 



Dong, et al., Circulation 121:792-803, 2010 
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