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Heart Disease

“Heart Disease Is the leading cause of
death in the United States for the past
80 years”

CDC



Heart Disease Death Rates, 2007-2009
Adults Ages 35+, by County
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Heart Disease Classifications

Heart Fallure

Angina

Coronary Artery Disease
Cardiomyopathy

Hypertension (high blood pressure)



Cardiac Cell Death

Problem
Cardiomyocytes lack oxygen
o Die by apoptosis
Result
Irreversible fibrosis
Inefficient contractile functions

Kang PM, Izumo S: Apoptosis and heart failure: A critical review of the literature. Circ Res 86:1107-1113, 2000
Gonzalez A, Ravassa S, Lopez B, Loperena |, Querejeta R, Diez J: Apoptosis in hypertensive heart disease: a clinical approach. Curr Opin Cardiol 21:288-294, 2006
Sabbah HN: Apoptotic cell death in heart failure. Cardiovasc Res 45:704-712, 2000



Apoptosis

® Programmed cell death

® Mitochondrial Activation
» Release of damaging Reactive
Oxygen Species (ROS)
® Apoptosis Markers
* Bcl-2
* BAX
e Cytochrome C

11

Elmore S: Apoptosis A Review of Programmed Cell Death.Toxicologic Pathology 35:495-516,2007
Chwieralski CE, Welte T, Buhling F: Cathepsin-regulated apoptosis. Apoptosis 11:143-149, 2006
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Cathepsin K (Cat K)

A cysteine protease

Released from lysosomes

Potent collagenolytic activity
Elevated in the dysfunctioning heart

Cathepsin K knockout alleviates cardiac
dysfunction

Mechanism?

Hua Y, Zhang Y, Dolence J, Shi GP, Ren J, Nair S: Cathepsin K Knockout Mitigates High-Fat Diet-
Induced Cardiac Hypertrophy and Contractile Dysfunction. Diabetes, 62(2), 498-509
Chwieralski CE, Welte T, Buhling F: Cathepsin-regulated apoptosis. Apoptosis 11:143-149, 2006



Hypothesis

Cathepsin K inhibition prevents
cardiomyocyte apoptosis



Methods

H9c2 cardiomyocytes
Antimycin A —inhibitor of respiratory chain
In mitochondria

Generates reactive oxygen species

Markers of apoptosis

Gel Electrophoresis and Western Blot
o Primary antibodies against apoptosis markers
TUNEL staining

Lysosomes and Cat K dual staining
(immunohistochemistry; confocal microscopy)
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Conclusion

Cathepsin K is involved in oxidative stress-
iInduced cardiomyocyte apoptosis

Pharmacological inhibition of Cathepsin K
attenuates cardiomyocyte apoptosis

Significance

Potential target for treatment of cardiovascular
diseases

Cat K inhibitor is currently in clinical trials
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Yinan Hua
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