Low Zinc Levels Could Take Your Breath Away

Ever wonder how some folks exercise routinely with a bounce
in their step, while others get to the gym and soon end up stag-
gering to the first chair they see?

An answer may lie in the interrelationship between a com-
mon enzyme and tiny amounts of the mineral zinc it contains.
Hundreds of zinc-dependent enzymes are thought to be involved
in key metabolic responses that regulate energy expenditure.
Lower-than-recommended levels of zinc could therefore take a
toll on the body, particularly during exercise.

One such zinc-dependent enzyme, carbonic anhydrase, helps
the body clear away byproducts of daily cellular activity. The
enzyme transfers carbon dioxide from body tissues to blood, and
then from blood to air sacs in the lungs so it can be released.

A study published in 2005 by ARS physiologist Henry C. Lu-
kaski shows that low dietary zinc impairs red blood cell carbonic
anhydrase activity, which strains the metabolic response during
exercise. Lukaski is assistant director of ARS’s Grand Forks
Human Nutrition Research Center, in Grand Forks,

North Dakota.

“The heart and brain have chemical sensors
that can tell when carbon dioxide is building
up in the system,” says Lukaski. “Those
sensors stimulate the body to try to work
harder. The result is that the person may
start panting as the heart struggles to
pump blood to the lungs to expel by-
products.”

Study participants—active young
men in their 20s and 30s—experi-
enced a significant drop in physi-
ological efficiency while exercising
after their zinc intake had been
reduced for 9 weeks. They ingested
3.5 milligrams (mg) daily, about one-
third of the Recommended Dietary
Allowance of 11 mg daily.

For contrast, after a 6-week break,
the same group exercised the same way
for 9 more weeks while being supple-
mented with 15 mg of zinc daily. During
that time, their physiological response was
normal while they exercised.

The study showed how low zinc intake affects
carbonic anhydrase activity in red blood cells and
in heart function during exercise.

“During periods of low zinc intake, carbon dioxide backs
up all the way to the muscle cell,” says Lukaski. “That results in
acid-laden cells, which require more oxygen for clearing toxic
byproducts.”

A personalized nutrient intake assessment, which includes a
zinc-intake audit, is available free from USDA. Log on to www.
mypyramidtracker.gov, and key in the foods you’ve eaten in a

zinc include
chicken,
eggs, cheese,

beans, and
peanuts.

Foods rich in

oysters, beef,
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day—preferably 2 days or more—up to a year’s worth. This
will generate the amount of your daily zinc intake from foods
and compare that with the recommended zinc intake based on
your sex and age. Good sources of zinc include oysters, fortified
breakfast cereals, lean beef, and beans.—By Rosalie Marion
Bliss, ARS.

This research is part of Human Nutrition, an ARS National
Program (#107) described on the World Wide Web at www.nps.
ars.usda.gov.

Henry C. Lukaski is with the USDA-ARS Grand Forks Hu-
man Nutrition Research Center, 2420 2nd Ave., Grand Forks,
ND 58202; phone (701) 795-8429, fax (701) 795-8230, e-mail
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