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Obesity, risk of cognitive dysfunction?
Consider high-intensity interval exercise

December 10 2018

For the study, male subjects participated in a counterbalanced and caloric
equated experiment of high-intensity interval exercise. Credit: Department of
Exercise Science and Health Promotion, Florida Atlantic University

It's fast-paced, takes less time to do, and burns a lot of calories. High-
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intensity interval exercise is widely recognized as the most time-efficient
and effective way to exercise. In a first-of-its-kind study, researchers
from Florida Atlantic University have discovered another important
health benefit of these short bursts of intense exercise with rest intervals.
It could also be an effective strategy to prevent and combat cognitive
dysfunction in obese individuals.

Obesity reduces the expression of brain-derived neurotrophic factor
(BDNF), a protein in the brain that promotes the survival of nerve cells
or neurons. Lower levels of this protein are associated with Alzheimer's
disease, Parkinson's disease, and obesity. Although studies have shown
that obesity is a risk factor for cognitive dysfunction, the mechanisms of
this relationship are not fully understood.

To-date, studies on exercise and BDNF response in obese populations
have only used continuous moderate-intensity exercise without rest
intervals. FAU researchers and collaborators from the University of
Texas at Austin and Purdue University, are the first to examine the
modulatory role of obesity on exercise-induced BDNF release and to use
an acute high-intensity interval exercise protocol as a practical model to
measure the phenomena of BDNF release in both obese and normal-
weight subjects. They also examined the potential relationship of
exercise-induced BDNF with blood lactate and cortisol.

Results of study, published in the journal Experimental Biology and
Medicine, show that the BDNF response to acute high-intensity interval
exercise was greater than continuous moderate-intensity exercise in
obese subjects when compared to normal-weight subjects. Similarly,
although acute high-intensity interval exercise induced greater blood
lactate and plasma cortisol levels than continuous moderate-intensity
exercise, obese subjects produced less blood lactate, but showed no
difference in cortisol than normal-weight subjects.
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These findings suggest that acute high-intensity interval exercise may be
a more effective protocol to upregulate BDNF expression in an obese
population, independent of increased lactate and cortisol levels.

Nishant Visavadiya, Ph.D., laboratory research scientist (back); and students
Gabriel Pena, M.S. and Jessica Halle from FAU's Department of Exercise
Science and Health Promotion, examine white blood cells (neutrophils,
lymphocytes) as related to an immune response associated with chronic
inflammation attributed to obesity. Credit: Department of Exercise Science and
Health Promotion, Florida Atlantic University

"High-intensity interval exercise is a time-efficient strategy with similar
or superior physiological benefits that promotes the expression of a
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growth factor typically associated with brain health, yet that appears to
be down regulated in obesity," said Chun-Jung (Phil) Huang, Ph.D., lead
author and an associate professor in the Exercise Biochemistry
Laboratory, Department of Exercise Science and Health Promotion, in
FAU's College of Education. "The relative simplicity and efficacy of
high-intensity interval exercise supports its use as a preventive measure
and as an intervention to combat obesity and other chronic disease
conditions."

For the study, male subjects participated in a counterbalanced and
caloric equated experiment of high-intensity interval exercise. The high-
intensity interval exercise protocol consisted of a five minute walking or
jogging warm-up, followed by four high-intensity intervals lasting four
minutes each, followed by three minutes of active recovery followed by
each high-intensity interval. Blood samples were collected prior to,
immediately following exercise, and an hour into recovery for
measurements of serum BDNF, blood lactate, and plasma cortisol.

Other findings from the study show statistically significant differences
between the obese and normal-weight groups for body weight, BMI,
systolic and diastolic blood pressures, and waist/hip circumferences and
ratio. In addition, both the obese and normal-weight groups had
comparable heart rate responses during both exercise protocols,
demonstrating a similar relative exercise intensity and effort between
groups. Therefore, the BDNF response was likely not influenced by
disparities between aerobic fitness, with a greater level in obese subjects
than normal-weight subjects following acute high-intensity interval
exercise vs. continuous moderate-intensity exercise.

"Increased levels of cortisol have been shown to down regulate BDNF
expression, however, this relationship in response to exercise still
remains equivocal," Huang. "Specifically, our study and others, did not
observe any correlation between cortisol and BDNF following either
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acute high-intensity exercise or continuous moderate-intensity exercise
protocol, yet, the report of such is opposite."

Aerobic training has been shown to not only provide beneficial anti-
inflammatory and cardiovascular benefits, but also reductions in age-
related cognitive decline. It also has been shown to preserve brain
volume and potentially improve blood flow.

The Centers for Disease Control and Prevention estimates that about
93.3 million Americans were classified as obese in 2016. The annual
medical costs of obesity were estimated at around $147 billion in 2008.
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