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Assessment of Oxidative Stress

ROS production ROS elimination
associated with normal cell
metabolism
(3~109%o0f respiratory O,)
Mitoohondria Enaymiatic systems
Peroxisomes GAL S0D, GPa
Lipoxygardses Noranzymalic systems
NADPH oxidas Glutathione
NADPH oxitase Y

Cytoctrome P4S0 Vitaning (AG and £

Reaction products with ROS
Lipid Peroxide, oxidized-LDL (Lipids)
8-iso-prostane (arachnoidic acid)
8-OHdG (nuclkeic acid)

1 Oxidative stress is determined by a balance between production and elimination. Most

of the oxidative stress markers are irreversible end—products of oxidative reaction.

Heme Oxygenase-1 (HO-1)

Bilverdin

antioxidant

anti-inflammation

B2 Hemeoxigenase (HO)-1. HO-1 degrade heme into CO and bilberdin. Bilverdin is rapidly
converted to bilirubin. Both of CO and bilirubin exert cytoprotective actions. Another
product ferrous ion is instantly sequested to ferritin, producing no cytotoxic reaction.

(Figure quoted from Ref 2)



N ‘Anti-inflamator ctokines’
Upregulation
m p38MAPK 1
{EC, VSMC|
'
NO co
\
»
>

\
| Ho-2 ]

\\ 7/

VSMC proliferation |
(p211)
EC proliferation 1
Platelet aggregation }
Apoptosis |

Vasodilation

3 Carbon monoxide (CO) and nitric oxide (NO). Anti-inflammatory and
anti—atherosclerotic actions of CO are listed (Figure quoted from Ref 2). The actions of CO
and NO show some resemblance. CO compensates NO action in case that the

cytoprotective action of NO is diminished because of its interaction with reactive oxygen
species.

[Mbacht+/+  mEbacht++ Clbach1--
(%) +hemin

60.0

- Infarct size= Infarct /AAR

bach1+/+

3 bach1+/+ themin
M bach1-/-
bach1-/- +ZnPP

7

A / * P<0.05 vs bach1+/+
AAR/LV Infarct/AAR T P<0.05vs bacht-/-

4 Reduced myocardial infarct size after ischemia/reperfusion in bach?”” (knockout)

mice  compared with bach?”* (wild type) mice(Figure quoted from Ref 5). Zinc
proptoporphirine (ZnPP) is an inhibitor of HO~1.
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*p<0.01 by ANOVA repeated measurement

5 Elevation in serum level of biliribin, a catalytic product of HO-1 mediated reaction,

following acute myocardial infarction.
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6 Relationship between severity of coronary artery disease and capacity of HO-1
induction (A HO-1 mRNA). HO-1 mRNA was measured by realtime PCR in peripheral blood
mononuclear cells isolated from patients underwent coronary angiography to diagnose
coronary artery disease (CAD). A HO-1 mRNA is the difference between the HO-1 mRNA
levels before and after maximum stimulation of the cells. A. A ’HO—1 mRNA was
significantly and negatively correlated with the coronary score calculated based on the
angiogram. B. Similar negative correlation was found between A HO-1 mRNA and the

severity of CAD, diagnosed considering both coronary angiogram and clinical feature. Figure
quoted from Ref. 8).
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