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In healthy individuals, approximately 95% of circulating 
CoQ10 is ubiquinol, and the ubiquinol/ubiquinone ratio 
is a recognized marker of oxidative stress.6,7

What Is Antioxidant Balance?
Antioxidant balance is the state in which the body’s antioxidant 
defense capacity keeps pace with the generation of reactive oxygen species 
(ROS), allowing cells, mitochondria, and tissues to maintain normal function.

When that balance is disrupted—when ROS generation exceeds antioxidant 
capacity—oxidative stress occurs.

Antioxidant Balance 
Across the Adult 
Lifespan
The body manages oxidative stress through a 
network of endogenous antioxidant systems, 
including ubiquinol—the body’s only lipid-soluble 
endogenous antioxidant—helping cells maintain 
oxidative balance and support mitochondrial function 
and cellular integrity.

The efficiency of these systems declines across 
adulthood, directly affecting how well cells produce 
energy, protect against oxidative damage, and sustain 
function over time.

Ubiquinol Plays a Central Role in 
Oxidative Balance
The only lipid-soluble antioxidant synthesized 
in the body1

Co-located within the mitochondrial 
inner membrane

Active in both cellular energy production and 
antioxidant defense
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Subject of 100+ 
clinical studies

How Antioxidant Recycling Works
• Ubiquinol is a renewable antioxidant that neutralizes ROS and then regenerates 

back to its active form through redox cycling.1,2

• Ubiquinol regenerates vitamin E from its oxidized form within lipid environments.3

• When regeneration efficiency declines, the network’s capacity to manage ROS 
diminishes accordingly.4,5

How Antioxidant 
Balance Shifts Across 
Adulthood
• Endogenous CoQ10/ubiquinol levels decline with age.8,9

• The ratio of ubiquinol to total CoQ10 in circulation may 
decrease over time.10

• As antioxidant capacity falls, ROS production continues, 
widening the gap.5,11

The Mitochondrial 
Connection
Mitochondria are the greatest source of ROS generation 
and a site where antioxidant defense activity is needed. 

As antioxidant capacity declines, excess ROS affect the 
mitochondrial membrane and electron transport chain, 
reducing efficiency and further shifting the balance toward 
oxidative stress.4,5,12

CoQ10 Redox Cycle
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