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Coenzyme Q10

ÂAvailable in more than 100 single-
ingredient and combination-ingredient 
products

ÂGreater than $200 million in sales/year

Coenzyme Q10

ÂOther names: 
ubiquinone, 
ubidecarenone, 
coenzyme Q

Â A fat soluble 
benzoquinone 
produced in 
mitochondria (heart, 
liver, kidney and 
pancreas)

Mol Biotechnol2007;37:31-7.

Coenzyme Q10

ÂComponent of the mitochondrial 
electron transport chain 

NADH, nicotinamide 

adenine dinucleotide; 

Q, CoQ10; 

C,cytochrome C; Fe-

S, iron-sulfur 

clusters; ADP, 

adenosine 

diphosphate; ATP, 

adenosine 

triphosphate. 
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Coenzyme Q10

ÂTwo forms - ubiquinone and ubiquinol

ÂReduced form, ubiquinol, inhibits 
protein and DNA oxidation and lipid 
peroxidation 

ÂOnly lipid soluble antioxidant 
synthesized endogenously

Some Purported Indications 
for CoQ10

ÂFamilial CoQ10 deficiencies 

ÂStatin induced myopathy

ÂHeart failure

ÂHypertension

ÂParkinsonôs disease

Clinical Syndromes of CoQ10 
Deficiency 

Â Inherited metabolic muscle and 
mitochondrial diseases

ïMyopathy with recurrent myoglobinuria 
and CNS involvement

ïCerebellar ataxia with variable CNS 
involvement

ïIsolated myopathy

ïMitochondrial encephalomyopathy

Clinical Syndromes of CoQ10 
Deficiency

ÂSupplementation may reduce symptoms

ÂMay require high doses and 6 months or 
more of therapy to improve symptoms

ÂUbiQGel - FDA orphan drug status for 
treating mitochondrial encephalomyopathies
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Prevention/Treatment of 
Statin Induced Myalgia

Biosynthetic Pathway

Tyrosine or 

Phenylalanine

4OH -Benzoate

Ubiquinone

Decaprenyl -PP

Acetyl -CoA

HMG -CoA

Mevalonate

Farnesyl -PP

Squalene

Cholesterol

HMG CoA 

reductase

Am J Cardiol2006; 97:89ï94.

AHA/ACC/NHLBI Definitions

Âmyopathy - any disease of muscle 

Âmyalgia - focal or diffuse muscle aches or weakness 
with no elevation of creatine kinase

Âmyositis - muscle pain with a systemic 
inflammatory response and elevated creatine 
kinase more than 3× ULN

Â rhabdomyolysis - severe muscle damage with 
damage to another organ, notably the kidneys, 
myoglobinuria and creatine kinase more than 10×
ULN

Indirect Support for CoQ10 
Theory

ÂFamilial CoQ10 deficiency 

ïsevere causes mitochondrial myopathic 
changes with exercise intolerance and 
recurrent myoglobinuria.

ïLess severe is associated cerebellar ataxia, 
muscle weakness.

Proc Natl Acad Sci U S A1989;86:2379-2382.

Neurology1997;48:1238-1243.

Neurology2001;57:515-518.
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Do statins decrease CoQ10?

ÂSome small studies do show ®plasma 
levels with treatment 

ÂOther studies show no change in CoQ10 
levels

Clin Pharmacol Ther2008;8:731-9.
Atherosclerosis 2007;195:e182-9.

Nutr Metab Cardiovasc Dis 2008;18:105-11.
Int J Cardiol 2007;118:173-7.

Lipid Corrected CoQ10 Levels

ÂCoQ10 is carried in blood by 
lipoproteins

ÂWhen plasma levels are corrected for 
lipid values on statins - no change in 
CoQ10 levels

Int J Cardiol 2007;118:173-7.

Eur J Clin Invest2005;35:251-8.

Studies of CoQ10 in Myalgia

Study population Study Design Results 

18 patients with 

statin induced 

myopathy, elevated 

CK levels 

Prospective, 

25 control 

muscle biopsy 

samples 

Muscle structure was normal in 

14, showed evidence of 

mitochondrial dysfunction and 

nonspecific myopathic changes in 

2 patients.  

 

Muscle CoQ10 concentration not 

statistically different between 

patients and control subjects. 

 

Muscle CoQ10 was normal in 4, < 

normal in 10, > normal in 4. 
   

 

 

Arch Neurol 2005;62:1709-12.

Studies of CoQ10 in Myalgia

Am J Cardiol 2007;100:1400-3.


