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Bioenergetics is a study of energy transformations 

in living organisms used in the field of 

biochemistry, to reference cellular energy.  

Since every cell must have a way of obtaining 

energy, creative interventions to stabilize 

mitochondrial function and preserve ATP 

substrates will be a new metabolic medicine in 

the future. 
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üCardiomyocyte renewal (CR) & the 

Cold War 

üBody cell longevity max 10 years 

üCan metabolic cardiology ñBuyò 

time for CR? 
Reference:  

Bergmann O, Frisen J, et al.  Evidence for cardiomyocyte renewal in humans.  

Science 2009;361(1):86-88. 

 



ü Congestive heart failure is an energy 

starved heart  

ü Role of ATP vs. oxygen in myocyte  

ü Pulsation of cell 

ü Decreased ATP concentration ï serious 

defects in cellular metabolism  

Reference:  Bashore TM, Magorien DJ, Letterio J, Shaffer P, Unverferth DV. 

Histologic and biochemical correlates of left ventricular chamber dynamics in man. 

J Am Coll Cardiol. 1987;9:734-42. 



ü Powerhouse of cells 

ü 3500 - 5000 mitochondria ï myocyte 35% of entire cell 

ü ATP formed in mitochondria transferred to cytosol to 
supply energy to cell  

ü Mitochondrial respiration - not all oxygen is converted to 
CO2 and water  

ü 3-5% of oxygen ï toxic free radicals 

ü Mitochondrial DNA ï no defense mechanisms  

 



Mitochondria 

Goddess of Disease 

üKey to aging is decline/damage to mitochondria over time 

üATP energy production/hazardous waste ï free radicals 

üATP production decreases about 40% with aging 

üCancer and mitochondrial DNA mutations increase with aging 

üCentenarians and mitochondrial variants ï protection from   

   oxidative stress 

üMice with mitochondria that over express catalase ï 20%   

   increase in lifespan and protection from heart disease 

Reference Shriner SE.  Science.  308:1909-1911.2005 



ü Diastolic dysfunction (DD) 

ü Parkinsonôs Disease 

ü Migraine 

ü Autistic spectrum disorder 

ü Fibromyalgia 

ü Stain myopathy and cardiomyopathy 

ü Mercury toxicity (IDCM) 

ü Inborn errors of metabolism 

ü Gulf War Syndrome 



 

ü Inflammation processed foods and 

sugar 

ü Insidious depletion of nutrients vital 

to mitochondrial functioning 

ü Magnesium, Zinc, vitamins C, E, K 

and coenzyme Q10 



ü Processed Diet 

ü Pharmaceutical Drugs ï 

Toxicity/Nutrient Depletion 

ü Environmental toxins, chemicals - 

heavy metals 

ü Insecticides and pesticides 

ü Vaccinations 

ü Radiation ï wireless and EMF 



ü 1800 MHz radio-frequency ï oxidative damage 

to mitochondrial DNA in cultured neurons 

ü 24-hour exposure ï Sig increase in levels of 8-

hydroxyguanine  (8-OHdG) a marker of DNA 

damage 

ü Pretreatment with melatonin reversed changes 

 


