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OVERVIEW

Introduction
Coenzyme Q10, also known as ubiquinone, is an enzyme cofactor found in virtually all cells of the body and 
participates in many essential energy-producing and antioxidant enzymatic actions. While normally synthesized 
in the body in adequate amounts, coenzyme Q10 is used as a nutritional supplement for conditions highly 
dependent upon its actions, some of which are associated with low serum levels of the coenzyme. Coenzyme Q 
supplements are generally well tolerated and there is no evidence that they cause serum enzyme elevations or 
clinically apparent liver injury.

Background
Coenzyme Q10, also known as ubiquinone, is an enzyme cofactor found in virtually all cells of the body where it 
participates in essential energy-producing and antioxidant actions. Coenzyme Q10 is a fat-soluble vitamin K-
like molecule that is found in highest concentrations in the heart, liver, kidney, and brain. It is an essential 
component of the respiratory chain in mitochondria where it acts as an oxygen acceptor during the production 
of adenosine triphosphate (ATP), the molecule used in all energy requiring metabolic reactions. Coenzyme Q10 
has multiple critical cellular actions: it is an essential antioxidant, is required for energy conversion, and also 
stimulates cell growth and inhibits cell death. Because of its multiple actions and essential role in oxidative 
metabolism, coenzyme Q10 has been purposed as a means of preventing or ameliorating many medical 
conditions, including migraine headaches, Parkinson’s disease, Huntington chorea, heart failure, hypertension, 
statin induced myalgias and myopathy, and even fatty liver disease. While preclinical and pilot clinical studies 
have demonstrated evidence of benefit from supplementation with coenzyme Q10, larger, more rigorously 
controlled clinical trials have failed to show definite evidence of its benefit in any of these conditions, and it is 
not approved by the FDA for any disease or medical condition. Nevertheless, the antioxidant effects and essential 
nature of coenzyme Q10 in metabolism makes it an attractive candidate for ameliorating otherwise poorly 
controlled conditions. Coenzyme Q10 is widely used and is available in multiple over-the-counter generic forms 
as tablets, capsules, gelcaps, wafers, and in liquid solution. Because it is lipid soluble, it is frequently given with 
lipids or vitamin E to improve absorption. The typical dose is 300 to 1200 mg in divided doses daily. Coenzyme 
Q10 is well tolerated even in high doses with side effect rates no higher than with placebo. Side effects are largely 
non-specific symptoms of gastrointestinal upset, nausea, headache, dizziness, and fatigue. They are usually mild 
and short-lived, rarely requiring dose adjustment or discontinuation. Serious adverse events are rare and usually 
considered unrelated. Long term use has not been associated with disease complications or cancer.

Q refers to the quinone ring which is the active catalytic site of the coenzyme; 10 refers to the 10 isoprene units 
that make up the long tail of the molecule. Coenzyme Q10 is somewhat similar in structure to vitamin K.



Hepatotoxicity
Coenzyme Q10 is generally recognized as safe and has not been linked to elevations in serum aminotransferase, 
alkaline phosphatase, or bilirubin levels. Despite wide scale use for several decades, there have been no 
convincing reports of clinically apparent liver injury due to coenzyme Q10.

Likelihood score: E (unlikely cause of clinically apparent liver injury).

Drug Class: Nutritional Supplements

Other Names: Ubiquinone, Semiubiquinone, Ubiquinol, CoQ10

PRODUCT INFORMATION
REPRESENTATIVE TRADE NAMES

Coenzyme Q10 – Generic

DRUG CLASS

Nutritional Supplements

CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Coenzyme Q10 303-98-0 C59-H90-O4
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Table continued from previous page.

DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Vitamin K 84-80-0 C31-H46-O2
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