Word count: 1612





Zinc Requirements For Athletes





K.R. Vincent and P.M. Clarkson, Department of Exercise Science, University of Massachusetts, Amherst, MA.





Zinc is an essential trace mineral that is a component of over 70 enzymes including some involved with carbohydrate, lipid, and protein metabolism (10).  This trace mineral is involved with tissue repair, bone formation, sexual maturation, skin integrity, cell-mediated immunity,  anti-oxidant function, and blood acid/base balance as a component of carbonic anhydrase (10).  A low dietary intake of zinc can result in poor wound healing, decreased basal metabolic rate, anemia, subnormal growth, skin inflammation, and inhibited reproductive system development (10).  Low levels of zinc and iron may make athletes susceptible to injuries and prolonged healing time (12).  Interest in zinc supplementation for athletes has increased due to evidence indicating that the average American diet is deficient in zinc (4) and that zinc loss in sweat and urine is exacerbated by exercise (1).    





Zinc Status


The Recommended Dietary Allowance (RDA) for zinc is 15 mg/day for men and 12 mg/day for women (14).  The most common measure of zinc status is plasma zinc (10).  However, values from this assay may not be accurate because blood levels of zinc can be affected by oral contraceptives, stress, infections, hypoalbuminemia, and steroid therapy (10).  Zinc can also be measured in hair samples, but the use of this measure is also questionable (10).  Zinc levels in hair can be affected by delivery of zinc to the root, growth rate, and contamination from water and shampoo as a consequence of washing (10).  Zinc status can be examined by assessing dietary intake.  However, this measure can be affected by the correct reporting of food intakes and the bioavailability of zinc in the ingested foods.  Zinc absorption is decreased due to processing food with heat treatments, high copper intake, and the combination of high intakes of phytate and calcium (10).


Good dietary sources of zinc are; oysters, whole grains, beef, and the dark meat of turkey and chicken (10).  Excessive consumption (greater than 40 mg/day) of zinc can be toxic.  Some symptoms of zinc toxicity are nausea, vomiting, chills, dizziness, and abdominal cramps.  Hypocupremia (low copper status) can result from zinc consumption greater than 15 mg/day (14).


In an attempt to reduce fat and cholesterol intake, athletes try to limit or eliminate meat from their diets (12).  This will increase the potential for zinc deficiency.  Nutritional assessment of athletes indicates that most athletes are consuming diets inadequate in zinc (5).  Examination of dietary records indicates that 52% of college wrestlers (19), 75% of 40 trained women runners (7), and 75% of adolescent ballet dancers (3) consumed less than 2/3 of the RDA for zinc.  In addition to nutritional assessment, several studies have reported low serum zinc levels in endurance athletes (3,6,8,9,18).  Newhouse et al. (15) reported serum zinc levels below the normal range (11.5-18.5 umol.l-1) in 6.5% of the 111 recreationally trained (3 exercise sessions per week) women studied.





Exercise Induced Changes in Zinc 


Serum zinc concentration may be affected by endurance exercise and training.  Anderson et al. (2) examined the effect of a six mile run on serum zinc levels in male runners.  Serum zinc was unchanged immediately after exercise, but was significantly lower 2 hours post exercise.  In contrast, Ohno et al. (16) reported elevated serum zinc levels immediately following 30 minutes of cycle ergometry at 75% of maximum.  There is also information regarding the effects of long term endurance training on plasma zinc concentration.  Couzy et al. (6) examined the effects of 9 months of endurance training on plasma zinc levels in 6 male, middle distance runners.  After 5 months of training there was a significant decrease in the serum zinc concentration.


The major routes of zinc loss are in the urine, sweat, and feces.  The loss of zinc can be increased by factors that increase sweating or zinc mobilization, such as exercise or high temperatures (1,10).  Anderson and Guttman (1) reported a 1.5 fold increase in zinc loss in sweat and urine following a 6 mile run in male runners.   





Zinc and Performance





Although there is evidence demonstrating that athletes do not have adequate zinc status, few studies have examined the effects of zinc supplementation on performance.  Only one study was found that assessed the effect of zinc status on aerobic exercise performance.  Lukaski et al. (13) reported that there was no correlation between plasma zinc and VO2max in trained and untrained men.  


Krotkiewski et al. (11) examined the effect of zinc supplementation on muscular strength and endurance in 16 subjects with a double blind cross-over design.  The subjects were given either treatment (135 mg/day) or placebo for a period of 5 days.  Dynamic and isometric strength and endurance was measured on a Cybex isokinetic dynamometer.  The authors reported that dynamic strength at an angular velocity of 180 degrees/sec. and isometric strength was significantly better in the treatment group.  Strength and endurance were not different between groups at velocities of 60 or 120 degrees/sec.  The authors suggested that due to its function as a cofactor for lactate dehydrogenase, zinc may improve performance during anaerobic exercises with a high lactate production.  More information on zinc status and exercise performance is needed before recommendations can be made.





Conclusion


Zinc is an essential trace mineral that is a component of many physiological processes including growth and immune function.  A deficiency in this mineral can lead to anemia, impaired growth and a decrease in basal metabolic rate (BMR) (10).  There is evidence to indicate that athletes consume diets that are deficient in zinc (5).  This deficiency may be particularly pronounced in athletes on calorie restricted diets.  There are also data that show exercise can alter serum zinc levels and increase the loss of zinc through the sweat and urine (1,17).  As a result of these factors, athletes, particularly those who exercise in environments that induce profuse sweating, may be susceptible to zinc deficiencies.  However, is zinc supplementation the answer?  Probably not.  High levels of zinc intake can lead to decreased copper absorption, nausea, and vomiting.  The athlete is better advised to incorporate foods rich in zinc, such as poultry, and seafood.  These foods will also provide good sources of other nutrients that are essential for good health.  As an "insurance policy" athletes could consider multivitamin/mineral supplements containing the RDA for zinc.
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