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Role of ROS in CV Disease:
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NADPH Oxidases

Neutrophil “Burst” Oxidase NADPH Oxidase (Nox) Enzyme Family

Bedard and Krause, Physiol. Rev. 2007;87
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NADPH Oxidase (Nox) Enzyme Family

Bedard and Krause, Physiol. Rev. 2007;87



o O,

HW/BW (mglg) P
n

Nox2 Influences Cardiac Remodeling
After Myocardial Infarction

@
|

COWT

|
—
t

-+ ¢ Less pathologic heart

I remodeling
 Reduced change to the

== Nox2 - g 750,
L
| fetal gene program
|+ * Less apoptosis

" Sham Wi "~ Sham M

|
Myocyt
(um?)
(4,
o =3

I
M
x

|
»
. —
TUNEL positve/10°
nuclei
-h
- s

Hypertension. 2008 Feb;51(2):319-25



NADPH Oxidase (Nox) Enzyme Family

Bedard and Krause, Physiol. Rev. 2007;87



Trans Aortic Constriction Model
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Nox4 Impacts Multiple ROS Sources
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Interaction of ROS Sources
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NADPH Oxidase (Nox) Enzyme Family

Bedard and Krause, Physiol. Rev. 2007;87



NADPH Oxidase Activity and
Atherosclerosis
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Barry-Lane et al. J. Clin. Invest. 2001;108:1513
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What about hypertension?




Renin-Angiotensin System
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NADPH Oxidase (Nox) Enzyme Family

Bedard and Krause, Physiol. Rev. 2007;87



Nox2 and Hypertension
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Not all ROS sources are equal!




NADPH Oxidase (Nox) Enzyme Family

Bedard and Krause, Physiol. Rev. 2007;87
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NADPH Oxidase (Nox) Enzyme Family

Bedard and Krause, Physiol. Rev. 2007;87



Bone Marrow Nox2 is Important for
Ischemia Induced Angiogenesis
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Nox2 Modifies Arterial Injury
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How about other ROS Sources?




Mitochondrial ROS are Important for
Hypoxic Responses
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Take Home Points

« ROS are ubiquitous, and serve as cellular
messengers

* ROS responses are generally linked to injury
and repair responses

« ROS sources and the regulation of these
sources has, thus far, proven the most
fruitful means of impacting disease

» NADPH oxidases are one important source of
ROS in the cardiovascular system



What we do not yet know

Which source(s) of ROS are specific for
certain pathologic disorders

How do the different source(s) of ROS
relate to each other

What are the "normal” mechanisms for
specificity of ROS species

Which ROS/RNS are most important in
specific disease(s)



