
Heart disease remains the leading cause of death
globally, claiming the lives of nearly 10 million people in
2016. Current standard-of-care therapies for heart disease
patients reduce energy demands on the heart but do not
treat underlying deficits in cellular energy production.
Cardiac mitochondria are primarily responsible for the
production of energy in the heart, and targeting
dysfunctional mitochondria represents a promising solution
to improving the prognosis of heart disease patients.
Increased production of reactive oxygen species in heart
disease damages mitochondrial function, ultimately
decreasing cardiac energy supply. Isolated mitochondria
exposed to hydrogen peroxide serves as a heart disease
model where the reactive oxygen species damage the
respiratory chain, a series of complexes responsible for the
actual production of energy. N-acetylcysteine (NAC) is a
drug precursor to glutathione, an endogenous antioxidant
which reduces reactive oxygen species. In this project,
isolated mitochondria are treated with hydrogen peroxide
with or without NAC. If NAC is capable of rescuing the
respiratory rate, that would suggest that NAC restores
mitochondrial energy production in pathological states. If
successful, these data would be the first step in determining
if incorporation of NAC into heart disease treatment plans
could begin to better treat the number of one cause of
morbidity/mortality on the planet.
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NAC Decreases Damage 

Current Treatments vs. Future Treatments

heart & 
circulatory 
disorders

Mitochondria Glutamate/Malate           ADP

Percent Degree of Change in RCR Value Compared to Control

Ice no 
H2O2

Ice with 
H2O2

RT no 
H2O2

RT with 
H2O2

37C no 
H2O2

37C with 
H2O2

+8.29 -16.08 -20.98 -31.41 -76.01 -78.52
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§ Further testing is needed to confirm the 
implications that NAC has the ability to restore 
respiratory capacity of cardiac mitochondria

§ Future studies should focus on the potential of 
NAC as a heart disease treatment through 
testing with cells, whole hearts, and at the 
organismal level
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