
 

Controlling blood sugar may improve
response to exercise training, study finds
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Exercise carries a long list of benefits for everyone. For people with
metabolic diseases like pre-diabetes, type 1 diabetes and type 2 diabetes,
physical activity can help keep blood sugar levels in check and stave off
diabetes-related nerve damage and heart disease. However, people with
diabetes have lower aerobic exercise capacity than people without
metabolic disease—that is, their bodies don't burn oxygen as efficiently
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and may also be resistant to improving exercise capacity with training.

In a new study, scientists in the Research Division at Joslin Diabetes
Center sought to determine whether high blood glucose blunts the body's
response to exercise and whether lowering it can restore the ability to
improve aerobic capacity with training. The team's findings, published in
the journal Diabetes, suggest that a combination of a glucose-lowering
medication and exercise may work to improve exercise capacity in
people with high blood sugar, or hyperglycemia.

"As the prevalence of metabolic disease skyrockets, low exercise
capacity associated with high blood glucose has the potential to impact a
large and growing proportion of the population," said Sarah J. Lessard,
Ph.D., an assistant investigator in the section of Clinical, Behavioral and
Outcomes Research at the Joslin Diabetes Center, and instructor of
medicine at Harvard Medical School. "Determining why some
individuals' bodies resist increase exercise capacity even with training
will help us to design strategies to improve health and longevity in this
population."

In this two-part study, Lessard and colleagues first tested a drug called
canagliflozin which can reduce blood glucose in a mouse model. Mice
with induced hyperglycemia were monitored as they voluntarily ran on
exercise wheels over the course of the six-week study. When the
scientists assessed the animals' response to exercise training, they found
marked improvement among those that had been given canagliflozin
compared to those that had not been given the drug.

Analyzing the animals' muscle tissue, the researchers were also able to
identify specific molecules in skeletal muscles responsible for low
exercise capacity in the context of high blood glucose.

Next, using small samples of muscle taken from human study
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participants before and after exercise sessions, the researchers were able
to confirm that the molecules identified in the pre-clinical experiments
may also be relevant in people.

"We find that having high blood sugar for long periods of time changes
the way muscles respond to exercise at the molecular level," Lessard
said. "The good news is, we find that reducing blood glucose levels in
mice with diabetes using the medication canagliflozin can prevent the
impairments that blunt improvements to exercise capacity that occur
with high blood glucose."

As a next step, Lessard and colleagues plan to test whether other glucose-
lowering treatments—such as dietary strategies—can be as effective as
drug therapies in improving exercise response. They are also further
studying the molecular signaling events in muscle that lead to impaired
remodeling and poor exercise response.

"If we can gain a better understanding of how high blood sugar leads to
these changes in muscle, we can develop targeted therapies to restore the
exercise response," Lessard said.

  More information: Tara L. MacDonald et al, Canagliflozin Prevents
Hyperglycemia-Associated Muscle Extracellular Matrix Accumulation
and Improves the Adaptive Response to Aerobic Exercise, Diabetes
(2022). DOI: 10.2337/db21-0934
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