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OUR MUSCLES AT WORK
By: Sean Adams, Ph.D.

The body’s skeletal muscles are critical in regulating overall
metabolic health, since they are primary sites for energy
consumption (calorie burning) and uptake of fuels such as
blood sugar and fats. It is well-known that pre-diabetes and
resistance to the blood sugar hormone insulin are in part driven
by sub-optimal muscle function. Regular exercise can largely
prevent or reverse these outcomes and improve cardiometabolic health. The events that drive these outcomes are not
completely understood, but signaling factors from muscle—as
well as changes in the muscle metabolism itself—are involved.
Understanding these factors on a molecular scale, especially in
the working muscle, is quite challenging.
Now, imagine if there was a means to track hundreds of muscle
metabolites at one time, both at rest and during physical activity. Might the patterns reveal specific factors that contribute to, or
reflect upon, the metabolic health of the muscle? Can we identify molecules that signal fatigue or exertion (workload and the
amount of time exercising) to the brain? Which metabolites in the muscle tissue are also seen in the bloodstream, where they
can readily be measured? Answering these questions is central to several of ACNC’s studies linking exercise to health outcomes
and muscle function.
Our team in the ACNC's Molecular Physiology Lab, and collaborators from the University of Utah, the University of California
Davis, and Florida State University have recently begun to explore how acute exercise changes the complex metabolite
signatures in muscle. The team used an approach called “metabolomics” to measure hundreds of factors in the small pockets of
fluid surrounding muscle (called “interstitial fluid”), both at rest and following a sub-maximal bout of aerobic exercise. This
required tiny catheters to collect small amounts of interstitial fluid, which could then be analyzed for metabolites by using a
method called mass spectrometry. The complete story has been published in the January 2019 issue of the American Journal of
Physiology: Endocrinology & Metabolism.
A novel observation was that by-products of an energy-signaling
metabolite called AMP were increased by exercise. Even more
interesting, the group discovered that exercise can increase
interstitial levels of oleamide, a known signal to select nerve
cells. Altogether, the results highlight candidate factors that
could be involved in muscle-brain cross-talk which helps regulate
the body’s physiology during exercise. Future work will compare
healthy and fit muscle metabolite patterns to those derived from
metabolically unhealthy and sedentary muscle. Candidate
signaling molecules can also be tested for associations with
person-to-person differences in fatigue and exertion. In the end,
the team aims to consider how diet and exercise impact these
systems to bring about optimal muscle function in kids and
adults.

STORY TIME FUN

Arkansas Children's Nutrition Center partnered with Healthcare Express and Book Warehouse at the Outlets of Little Rock to present
the Summer Story Time series.
The families that came enjoyed healthy snacks, a craft, and a special guest each week. Local authors like LaTonya Richardson (left) and
Nancy Pruitt (center) read their books to the children, and the kids had the chance to meet some of their favorite characters like
Princess Jasmine (right) as well.

RECOGNITION FOR DR. BORSHEIM

Elisabet Borsheim, Ph.D. was recognized in April when UAMS honored 36
phenomenal women for National Women's History Month. The celebration was
"Women of the World: Educating, Innovating, Serving."
Dr. Borsheim is Professor in the Department of Pediatrics, Developmental
Nutrition Group. Her research focuses on studying the effects of physical activity,
alone and in combination with nutrition, on growth and development.
Congratulations Dr. Borsheim on this honor!

CONGRATULATIONS!

Brittany Taylor, Research Assistant, was accepted into
New York Institute of Technology College of Osteopathic
Medicine in Jonesboro, AR to pursue her dream of
becoming a doctor.

WELCOME NEW BABIES!

Kikumi Ono-Moore, PhD, Senior
Research Associate, and her husband
Sam welcomed baby boy Richard in
April.

Haijun Zhao, PhD, Postdoctoral Fellow,
and his wife Xueyan welcomed baby
girl Chloe in April.

IN MEMORY - DR. TERRY PIVIK

Dr. (Rudolph) Terry Pivik, 76, Director of ACNC's Brain Function Lab, passed away peacefully
Friday, May 10, 2019 at his home in Little Rock, Arkansas.
Terry is survived by his wife Margaret (Peggy), three daughters; Jayne Pivik, Lisa Pivik and
Suzanne Pivik; one son, Christopher Pivik; three grandchildren; Jesse Baker, Joshua Baker
and Lilly Pivik; two sisters, Shannon Hunter and Vickey Hansen.
Terry was a neuroscientist and a true academic. He received his B.A. and M.A. degrees in
Psychology from the University of Wyoming, focusing on the neurophysiology in sleep and
dreaming. In 1966, he was awarded a Bioscience Award to study Physiological Psychology at
Stanford University where he received his Ph.D. His work spanned a wide range of mental
and physical events associated with sleep and sleep deprivation. As a Postdoctoral Fellow in
Psychiatry at Harvard University Medical School, Terry continued his work exploring the
neurophysiology of sleep, advancing the field in measurement and neural activity. He held
academic and research positions in the departments of Psychiatry at the University of
Chicago and University of Ottawa, Ontario, Canada, extending the study of neurophysiology
and psychophysiology of sleep with children and psychiatric populations. From 2001-2007 he
was Professor, Department of Psychology, University of Arkansas at Little Rock; from 2007 to the present, he was Director of the Brain
Function Laboratory, Arkansas Children’s Nutrition Center and Research Professor, Department of Pediatrics, University of Arkansas for
Medical Sciences. Over his career, Terry worked tirelessly at his research, publishing over 300 articles and chapters that have been
cited over 4000 times to date.
His quick wit and sense of humor and his unwavering, quiet dedication to his family and work will be missed.

“Terry was not just an academic
colleague, he was a friend. His work
and ideas will continue to have a major
impact on ACNC science for many years
to come.”
- Dr. Sean Adams, Center Director

"Dr. Pivik was someone who I have
enjoyed working with for the past 12
years. His humor was one of kind while
his caring heart left you knowing he was
the type of person that the world needs
more of. He will be truly missed."
- Elizabeth Hayes, Clinical Coordinator

SUMMERTIME RECIPE

Summer is a great time to enjoy a variety of colorful foods because of
all the wonderful seasonal fruits and veggies. One of our nutritionists
threw together a quick summer Mexican meal that offers up a mixture of
bright colors. While keeping a watchful eye she had one of her kiddos
cut up different bell peppers into strips. They used whole wheat
tortillas with a handful of spinach on each tortilla. She then tossed on a
variety of bell pepper strips. To top off this plate she used leftover
salmon that she cut up. She kept things fun for the family and had a
variety of add ins to individualize personal taste. The family could top
off their plates with salsa, cheese, black beans and even avocado.
Finding ways to make family meals together and fun is a great way to
get your kiddos involved in learning how to make healthy choices.
For more great recipes and meal ideas, be sure to check out our Facebook
page for "What We're Eating Wednesday" posts!

“Dr. Pivik was a caring and quickwitted individual who always managed
to make me smile. I’m honored that I
got to help collect data for research he
was so passionate about.”
- Sarah Hankins, Clinical Technologist
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CURRENTLY ENROLLING STUDIES

Contact us to see if you or your child are eligible at 501.364.3309 or ACNCstudies@archildrens.org

EXPECTING

HAPPY TUMMIES

BRAIN FUEL

OTHER STUDIES

Pregnant and interested in helping other moms and kiddos? If you
are less than 12 weeks pregnant with a BMI or 30 or greater, you
may qualify for a new research study at the Arkansas Children’s
Nutrition Center. To thank you for your participation, a one year
supply of diapers and monetary compensation will be provided.

Arkansas Children's Nutrition Center is studying how nutrition and
body composition affects learning and retention. The Brain Fuel
study is for right handed 9-10 year olds that weight over 80 lbs.
Monetary compensation provided.

NOURISH

Arkansas Children’s Nutrition Center has a nutrition research study
for breastfeeding moms less than 4.5 months postpartum with a
BMI over 30. Meals and a 3-month supply of diapers may be
provided.

Arkansas Children’s Nutrition Center has a research study for 1month old infants that will be fed Similac Advance formula. To
thank you for your participation, a 3-month supply of Similac
Advance and diapers will be provided.

We currently have several other studies for pregnant women and
kids. Call us or visit our website at
www.ArkansasChildrensNutritionCenter.com to learn more.

