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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
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ROS and RNS in Endothelial Cells
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Inactivation of PGIS by peroxynitrite activates thromboxane
receptor in isolated bovine coronary arteries
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RNS and Prostacyclin Synthase (PGIS) Inhibition and

Nitration
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Original Article

Endothelial Nitric Oxide Synthase-Dependent Tyrosine
Nitration of Prostacyclin Synthase in Diabetes In Vivo

Hong Nie.! Jidiang Wu.? Miao Zhang ! Jian Xu.* and MingHui Zou®

There & evidesce that reactive nitroges specien are inpli-

cated in diabetic vascular complications, bat their vources
aad targets remain hrgely saidentified. In the present
stucly, we sined to wtady the rolew of endothelial nitric
oxide syathase («NOS) in diabetes. Exposmure of wolated
bovine corcoary arteriew to high glecome (80 mumoll D
ghcome) but not to exnotic contrel mannitel (30 mmoll)
writched angotemwin [l-wtinulated prowtacyclin (PG,
dependent relazation into & pemmiwtent vasmocoawtriction

from dlabety patkents, as evidenced by nereased rekase
of reactive oxygen species decreased niric wade (NO)
Bloactivity, decreased rekase of prostacyclin (PGly), and
enhanced  endothwlial prodoction of visocorelrictor
hromboxane (Tx A /prosaglndin (PGH, nearly sages
of diabetes (1-2). The et effect of endothwlial dystunction
Is vascular damage, which b responsbie for complicatore
In both typas of diabetes

Nie, et al., Diabetes 2006




ONOO- Causes eNOS Uncoupling (more O, and less NO) in Endothelial

Cells
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Zou et al. J. Biol. Chem. 277:32552-7, 2002
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How does eNOS become a source
of oxidative stress?




CVD Risk Factors
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RNS and Endothelial Dysfunction

CVD risk factors
0,
N . ™M
PGI$ tyrosine nitration ONOO eNO$ uncoupling
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PGI, decrease and toxic TPr ‘ NO decrease and toxic O, increase
activation

Endothelial dysfunction and injury
(Impaired vasorelaxation, adhesion molecules, platelet aggregation, thrombosis,
VSMC proliferation, etc)

accelerated atherosclerosis
[ ischemic coronary heart diseases / stroke




ROS activates multiple pathways
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Finkel & Holbrook, Nature (2000



ROS and/or RNS concentrations

® Sensor
® Modulator
® Suppression of oxidant production
® Increase of anti-oxidant gene expression
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How does the endothelial cell sense
and modulate oxidative stress?

AMPK as A Redox Sensor and Modulator




ONOO- ~dependent AMPK activation in Endothelial Cells
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Zou, et al., JBC 2002; Zou, et al., ]BC 2003, Zou, et al 2004, Choi, et al., 2008; Xie, et al.,
Diabetes, 2009, Wang, S., Circ Res., et al., Wang, S., et al, PLoS One, 2011
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Proposed mechanism for oxidant-dependent AMPK
activation (ONOO" as a signaling)
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AMPK as a redox modulators
AMPK depletion accentuates oxidant stress,
endothelial dysfunction, and atherosclerosis in vivo



AMPK depletion and Atherosclerosis in LDLr KO mice
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Wang, et al, Circ. Res. 106:1117-1128, 2010




AMPK-=02 deletion increases NADPH-oxidase~
dependent $uperoxide and impairs endothelial
function
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Increased expression of NOX-4 and NOX-2
(gp91Ph°x) in ApoE/AMPK dual KO mice
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Proposed mechanism for a AMPK-dependent, 265 proteasome
-dependent NAD(P)H oxidase inhibition in endothelial cells
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Reduction of AMP-Activated Protein Kinase a2 Increases
Endoplasmic Reticulum Stress and Atherosclerosis In Vivo

Yunzhou Dong, PhD*; Miaoc Zhang, MD, PhD*; Bin Liang, MD, PhD; Zhoaglin Xie, MD, PhD;
Zhengrang Zhao, MSc; Sima Asfa, MSc; Hyoung Chul Chaa, MD, PhD; Ming-Hw Zou, MDD, PhD

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