
 

Exercise may help reduce risk of deadly
COVID-19 complication: ARDS
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Scientists are constantly revealing newly discovered benefits of exercise.
In experiments over the past 10 years, my research has found that
exercise can help with a respiratory problem known as ARDS.
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ARDS is a type of respiratory failure characterized by rapid onset of
widespread inflammation in the lungs that prevents oxygen from
reaching the organs. It has been reported in many COVID-19 patients.

I am an exercise physiologist with training in medicine. More than 30
years ago, I gave up my career in general surgery in China and came to
the U.S. to pursue a basic research career in molecular exercise
physiology, as I was intrigued by the superb health benefits of regular
exercise.

Most recently I've been thinking about the potential impact of regular
exercise in preventing this deadly complication of COVID-19. I have not
done any experiments specifically around COVID-19, but my work with
mice may inform other researchers exploring ways to protect people that
suffer from ARDS.

What is ARDS?

A cause of death for 3%-17% of patients infected with SARS-CoV-2 is
ARDS. COVID-19 patients with this dismal clinical complication have a
mortality rate of greater than 50%.

Specifically, ARDS can occur when viral infection of the cells in the
lungs activates the immune system and attracts white blood cells to travel
through the bloodstream to the lung tissue to fight off the viral infection.

However, when too many white blood cells appear in the lung tissue at
once, it can cause lung tissue damage. This is because they produce too
much of damaging molecules called free radicals which break proteins,
the cell membrane and DNA.

As a consequence, the blood vessels in the lung become leaky, causing
accumulation of the fluid in the lung tissue, and the air sacs of the lung
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fill up with fluid. This prevents those same air sacs, called alveoli, from
filling with air, blocking oxygen in the air from getting into the blood.
Patients die of oxygen deprivation.

The cells that line our blood vessels are flat-shaped endothelial cells. One
early step in this complicated ARDS disease process is the lining of the
blood vessel becomes sticky to white blood cells by making sticky
proteins on the cell surface, a phenomenon called endothelial cell
activation.

This triggers a vicious cycle; the greater endothelial cell activation, the
more free radicals the white blood cells release. This in turn destroys the
endothelial cells, making the blood vessel leak more and damages lung
tissue.

An exercise-induced antioxidant in our body

More than 10 years ago, I started to study the protective role of exercise-
induced antioxidant enzymes against loss of muscle size. My research
has shown that endurance exercise promotes production of an
antioxidant called extracellular superoxide dismutase (EcSOD) that
breaks down the free radical superoxide outside of the cells.

EcSOD is the only antioxidant enzyme that is secreted into the blood that
reaches other vital organs and binds to the endothelial cells and other
cells through a unique binding structure of the enzyme. This makes
EcSOD unlike any supplemental antioxidant pill or food rich in
antioxidants that we may consume. An oral antioxidant, once absorbed
into the blood, does not target a given organ to provide protection, while
EcSOD sticks to specific organs.

When I first saw the evidence of increased EcSOD in skeletal muscle by
aerobic exercise training, I was inspired to do an experiment in which I
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tested whether just increasing the amount of this enzyme through genetic
engineering, instead of naturally through exercise, would provide
protection from various diseases in which free radicals are known to play
important roles, such as muscle atrophy and heart failure.

EcSOD in protection against ARDS

I engineered a mouse that produced more EcSOD in skeletal muscle than
would the typical mouse to mimic the effects of aerobic exercise
training. We obtained clear evidence that these mice were protected
from muscle atrophy and diabetes-induced heart failure.

I then artificially triggered ARDS in mice by injecting mice with a
chemical produced by bacteria that are known to cause this condition. To
my pleasant surprise, genetically engineered mice with higher
concentrations of EcSOD in their blood were far more likely to survive
the severe ARDS and multiple organ failure compared with a dismal
mortality in the typical mice. This mimics the situation in intensive care
where more than 80% of the patients die when they suffer from the
failure of multiple organs, including ARDS.

I then confirmed that indeed it was the EcSOD in the genetically
engineered mice that provided the protection. When I performed an
experiment in which a genetically engineered mouse shared blood with a
normal mouse following a surgical procedure called parabiosis, or I took
blood from a mouse with high EcSOD and transfused it into a normal
mouse suffering from ARDS, the normal mouse had reduced severity of
ARDS and clinical blood markers of multiple organ failure. Using
various biochemical and imaging technologies, we saw the evidence of
reduced endothelial cell activation and reduced protein, cell membrane
and DNA damage caused by free radicals in the lung tissue.
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Learn from exercise

These studies have provided proof-of-principle evidence that delivery of
the EcSOD gene or protein to elevate the amount of EcSOD in the blood
and vital organs may be an effective intervention for protection of the
lungs and other vital organs against damages caused by ARDS and
multiple organ failure.

My findings in mice may inspire other researchers to come up with
innovative ways to prevent and treat the deadly complication of
COVID-19.

For example, future studies may identify the exercise type, intensity and
duration to optimally increase EcSOD levels in the lungs and other vital
organs in humans to build up the defense against deadly complications of
COVID-19 or other disease conditions. Of course, the findings may
inspire research to foster pharmacological, protein and or gene therapies
to treat COVID-19 patients with ARDS.

The EcSOD antioxidant story is just one of many about the health 
benefits of exercise. I believe we can learn from exercise to develop
effective therapies to treat ARDS caused by COVID-19 and other
disease conditions.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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