The Science of Supplementation Quiz

1. Vitamins and minerals have been established as essential because:

    A. They cannot be created or synthesized by the human body.

    B. They must be obtained from dietary source.

    C. They are the key elements in fat metabolism.

2. Numerous studies indicate that exercise:

    A. Decreases the need for vitamins and minerals.

    B. Increases the need for vitamins and minerals.

    C. Has no effect on the body's need for vitamins and minerals.

3. U.S. government surveys indicate that the average diet:

    A. Contains more nutrients then previously thought.

    B. Contains adequate levels of essential nutrients.

    C. Is consistently deficient in multiple nutrients.

4. According to recent studies, where cell levels or serum is measured, athletes with apparently 

    adequate diets have been shown to have:

    A. Excellent nutrient status.

    B. Satisfactory nutrient status.

    C. Poor nutrient status.

5. Nutritional antioxidant levels present in our bodies are linked to:

    A. Risk for heart attack and stroke.

    B. Cancer.

    C. Complications of diabetes and aging.

    D. All of the above.

6. Free radicals are:

    A. Highly destructive molecules.

    B. Generated from environmental pollutants and radiation.

    C. Generated by normal metabolism.

    D. Increased through exercise.

    E. All of the above

7. Oxidized LDL is a mediator of:

    A. Good cardiovascular health.

    B. Increased muscle strength.

    C. Decreased muscle strength.

    D. Atherosclerosis process.

8. Recent studies suggest that increased intakes of antioxidant nutrients such as vitamin E, 

    vitamin C, carotenoids, polyphenol catechins from green tea, anthocyanins from grape skin 

    and grape seed, lipoic acid from soy and coenzyme Q10 can reduce the susceptibility of LDL 

    particles to oxidative damage.

    A. True

    B. False

9. Many plant-derived phytonutrients such as carotenoids, polyphenol catechins, anthocyanins 

    and lipoic acid can be easily obtained in adequate levels from the average diet.

    A. True

    B. False

10. Phosphocreatine levels provide the equivalent of:

    A. 15 seconds of continual working energy.

    B. 30 seconds of continual working energy.

    C. 45 seconds of continual working energy.

    D. 60 seconds of continual working energy.

11.Creatine loading protocols using five grams four times daily for five days are usually effective for increasing muscle content of total creatine (free plus phosphocreatine) by as much as:

    A. 15 percent

    B. 25 percent

    C. 50 percent

    D. 75 percent

12. Long-term creatine supplementation often produces notable improvements in:

    A. One-rep exercise performance.

    B. Multiple-rep maximal exercise performance.

13. While the muscle needs glucose during prolonged predominant energy substrate is from:

    A. Fatty acids.

    B. Minerals.

    C. Vitamins.

14. The trace mineral chromium has been shown to potentiate:

    A. Insulin

    B. L-carnitine.

    C. Vitamin C.

15. Glutamine is the most abundant free amino acid in human muscle and plasma and is 

      considered to be essential for proper immune function.

    A. True

    B. False

The scientific research in exercise science and sports nutrition indicates the benefits of nutritional supplementation to aid exercise performance and recovery. While nutritional supplements have been advocated for decades to combat dietary deficiencies, in the past decade they have become an integral part of even mainstream America for assuring daily requirements and enhancing overall health. Advocacy of sports nutrition is a recent phenomenon and we are just beginning to understand its interaction with exercise. 

Athletes are becoming bombarded with nutritional information, trends and myths about supplementation, dietary intake, sports drinks, sports bars, and techniques for performance leading to a more confused consumer. The following is a summary of peer-reviewed text by experts in the field of exercise science and human nutrition.

Essential Vitamins and Minerals

Vitamins and minerals are termed "essential" meaning they must be obtained from our dietary intake because the body does not create or synthesize vitamins and mineral. Every major energy producing reaction in humans is driven by a vitamin and mineral, particularly the B vitamins.

Government surveys indicate the average diet is consistently deficient in multiple nutrients. The deficient intake of vitamin B1 is 4 out of 10 individuals, vitamin B6, 3 out of 10, folic acid 8 out of 10, and chromium, 9 out of 10. Athletes with adequate diets have been shown to have poor nutrient status when serum or cell levels are measured.

Nutrient deficiencies have a clear impact on physical performance. Restriction of vitamins B1 (thiamine), B2 (riboflavin) and B6 (pyridoxine) resulted in an overall significant decrease in aerobic power. VO.sub.2 max (-11.6 %), peak power (-9.3 %), mean power (-6.9%) and faster onset of blood lactate accumulation (+12.0%). 

A recent study of trained athletes and vitamin B6 supplementation, trained athletes exhibited lower plasma levels of free fatty acid, free amino acids, lactate and catecholamines after exhaustive exercise. The results suggest a more efficient metabolic process, which may result in improved training and recovery times. 

Antioxidants, Exercise and Cardiovascular Health.

Risk for heart disease, stroke, cancer, complications of diabetes and aging are all linked to the level of nutritional antioxidants present in our bodies. Antioxidants protects tissues against dangerous free radicals, (highly destructive molecules), the dietary intake determine the level of protection. Free radicals cannot be avoided from environment pollutants, drugs, smoking, UV radiation, chemical and pesticides and normal metabolism in the body. When metabolism is increased by exercise more free radicals are produced and the level of antioxidants for protection increases.

Kenneth Cooper M.D., MPH well known as the father of aerobics believes that antioxidants taken supplementally will combat the negative effects of exercise by protecting cells and tissues against destructive free radicals. Recently it was discovered that LDL cholesterol particles are more susceptible to oxidative damage following intense exercise.

Antioxidant nutrients such as Vitamin E, Vitamin C, Carotenoids, Polyphenol Catechins from green tea, Anthocyanins from grape skin and grape seed, Lipoic Acid for soy and Coenzyme Q10 can reduce the susceptibility of LDL particles to oxidative damage.

ATP required for effective heart function is derived primarily from mitochondrial respiration-in which coenzyme Q10 plays a pivotal role. The studies indicate that good coenzyme Q10 status is crucial for optimal cardiovascular performance.

Supplemental coenzyme Q10 typically increases cardiac output, diminishes peripheral resistance, lessens anginal symptoms and improves exercise performance. A double-blind study at the University of Bologna showed that supplemented CoQ10 (100 mg. per day for seven weeks) improved the treadmill performance of well-trained male runners, increasing their endurance, time and speed.

Supplementation with antioxidants can over muscle damage by suppressing creatine phospokinase release. The immediate benefit is reduced muscle soreness and faster recovery from exercise. Diet alone cannot adequately supply the protective levels of antioxidants that research studies indicate are necessary for even moderate physical activity levels. Daily intakes should be 300 mg. of vitamin C, 200 IU of vitamin E, and 10,000 IU of beta-carotene-levels, which are not easily achieved by dietary intake. 

Aids to Anaerobic and Aerobic Performance

Creatine is beyond doubt the best-documented aid to exercise performance. In tissues that have rapidly varying energy requirements, such as muscles and neurons, phosphocreatine serves as a crucial source for high-energy phosphate groups. Phosphocreatine is readily converted to ATP, which is used as the energy source in these organs.

Typically, muscle cells have ATP stores sufficient for only one second of work while phosphocreatine levels provide the equivalent of 30 seconds of continual working energy. Creatine loading protocols using 5 grams, 4 times daily for five days are usually effective for increasing muscle content of total creatine (free plus phosphocreatine) by as much as 50%. This increase in the muscle creatine pool has been shown to accelerate the resynthesis of phosphocreatinve in the minutes following an intense bout of exertion, rapidly preparing the muscle for renewed exertion. In addition, phosphocreatine serves as a lactic acid buffer so increases in pool levels enhance the buffering capacity of muscle. The net effect of increased energy stores and added buffering capacity is to extend the anaerobic working capacity of muscle.

The most significant effect of short-term creatine loading is improved performance in brief maximal exertions repeated at short intervals--weightlifting sets or repeated brief sprints, for example. Some studies suggest modest improvements in single maximal exertions, the more substantial and regular effect is to improve performance in the latter stages of repeated bursts of exertion. On the other hand, creatine loading usually does not improve performance in submaximal or aerobic exercises.

When long-term creatine supplementation is used as an adjunct to effective resistance training, it often produces notable improvements in one-rep as well as multiple-rep maximal exercise performance. This evident increase in strength apparently reflects a greater increase in muscle mass that is distinct from the fluid retention observed with short-term creatine loading. Most authorities suspect that this creatine-induced increase in muscle bulk is primarily attributable to the fact that athletes are able to work harder during resistance training (which is precisely the type of exercise in which creatine aids performance). Supplemental creatine, especially when used long-term as an adjunct to training, has been found to be notably effective for increasing strength, sprint performance and lean muscle gain. Current research now indicates that creatine supplementation at one to three grams daily, depending on body weight and intensity of workouts, is sufficient to maintain cellular levels in muscles.

When you take creatine, mix it with a high-glycemic carbohydrate, such as fruit juice, to enhance its absorption. Not everyone will respond the same to creatine. If your diet is high in red meat your cells may already be saturated with creatine, and supplementation will have little impact. The best way to take creatine is to "cycle" it. Take it for six to eight weeks, go off it for 10 days, and then start taking it again.

As an individual progresses on the short-term needs of power events to that of more prolonged aerobic sports, there is a shift from the predominantly muscle-based energy stores (ATP, phosphocreatine and glycogen) to the larger systemic energy reservoirs. For the most part, these are comprised of liver glycogen and the more important adipocyts (fat cells). While the muscles still need glucose during prolonged aerobic events, the predominant energy substrate is from fatty acids. Several studies have identified the rate-limiting mechanism for supplying these fatty acids to the muscle cell, which is primarily carnitine palmitoly transuase (CPT), an integral part of the mitochondrial membrane responsible for the actual transport of free fatty acids into the mitochondria for energy production. Optimizing CPT concentration is important for allowing the muscle mitochondria to perform most efficiently.

The importance of free fatty acids in aerobic metabolism is best shown in cardiac muscle. Cardiac muscle functions primarily on a continuous aerobic energy cycle, thereby requiring constant availability of free fatty acids. There are numerous studies outlining carnitine supplementation for enhancing rest and exercise tolerance in heart patients. Improvement in athletic performance has been reported in a wide range of athletes (rowing, kayaking, swimming, long-distance running) using L-carnitine supplementation.

In another study, similar athletes given one gram of L-carnitine per day exhibited greater changes in free fatty acids. Triglycerides, lactic acid after exercise and plasma carnitine when compared to placebo controls. These supplemented athletes have more efficient delivery and utilization of free fatty acids for supplying energy during endurance and strength events. Moreover, maximal oxygen uptake and power output were found to improve in athletes consuming two grams of L-carnitine per day compared to placebo controls. In addition, during submaximal exercise, L-carnitine-supplemented subjects exhibited more efficient bioenergetics by reduced measures of plasma lactate, oxygen uptake and pulmonary ventilation. The more efficient use of free fatty acids, L-carnitine may impact performance by reducing membrane damage. A recent study showed that L-carnitine supplementation reduces delayed muscle soreness and creatine kinase releases after eccentric exercise.

Although the body can synthesize L-carnitine, L-carnitine supplementation has been shown to increase muscle carnitine concentration by more than 31%. Furthermore, skeletal muscle biopsies from long-distance runners exhibited greater L-carnitine turnover and concentrations of L-carnitine when compared to sprinters. A recent study reported that muscle mass improvement and muscle metabolism were correlated with higher levels of plasma carnitine in 33 healthy subjects.

Building Muscle Mass and Reducing Body Fat

Branched chain amino acids (BCAA) which include leucine, isoleucine and valine-have a special role in muscle that promotes protein synthesis and/or impeded protein breakdown. In two studies, administration of BCAAs before or during extended endurance exercise has been shown to decrease muscle protein breakdown during the activity. In wrestlers undergoing caloric restriction to achieve weight loss, BCAA supplementation was reported to accelerate fat loss.

The best way to take BCAAs is taking one serving 30 minutes before workouts and 30 minutes after your workout. Dosages can be individualized by taking .25 to.3 mg per kilogram of body weight (the heavier you are, the more you should take). Take half the dose before your workout and the other half after.

The trace mineral chromium has been shown to potentiate insulin, which is a well-know hormone for glucose control and transport. However, insulin is also an anabolic hormone, which enhances the transport of amino acids--particularly BCAAs and glutamine into muscle. Two large placebo-controlled studies evaluated the impact of chromium supplementation on body composition and concluded that fat loss was expedited while lean muscle was preserved.

A combination of supplementation chromium and L-carnitine was effective in promoting weight loss and fat loss (10.9 lbs. In 8 weeks) and resting metabolic rate was increased by an average of 40 percent. In two placebo-controlled studies, supplementation with L-carnitine resulted in significant weight loss and fat loss compared to the controls. Light exercise was a component in both studies and it appears that L-carnitine is most effective in promoting fat loss when muscle energy expenditure is increased.

Fat-Burners

Everyone has some fat to burn; the amount varies with each individual. A few products help to turn up the heat, but if your diet isn't in shape, then forget about them. Before rushing out to load up on fat-burners, load up your shopping cart with healthy foods. Ask yourself these questions:

Am I eating six small meals per day?

Do less than 20 percent of my calories come from fat?

Am I incorporating both cardio and resistance training into my workout routines?

If you answered yes to these questions, then the following might do you some good in burning more fat.

Pyruvate

This is the most touted fat-burners of the past few years. Until recently, research wavered regarding an effective daily dosage. However, a recent study presented at the American College of Sports Medicine, researchers introduced data showing that as little as six grams per day can enhance fat loss and increase muscle mass in non-obese people. Pyruvate also enhances aerobic capacity, although the mechanism through which this occurs is unclear.

How to use pyruvate. The latest studies suggest taking six to 10 grams per day divided into two servings. Pyruvate is available in pill form only.

Lipo-Chromizyme

Lipo-Chromizyme is an enzyme developed to assist the body in metabolism carbohydrates and fats after meals. In studies completed at the University of Lethbridge, athletes who took Lipo-chromizyme before their exercise burned 15.9 percent body fat during their workouts. Lipo-chromizyme utilized during exercise will split off free fatty acids in the liver to become the source of fuel during workouts, conserving the rate-limiting factor of muscle glycogen.

How to use Lipo-Chromizyme. Take one to two Lipo-chromizyme before workouts. Lipo-chromizyme can also be taken after each meal to support insulin function and the digestion of carbohydrates and fats into usable forms of energy.

Caffeine

Studies indicate that caffeine may help burn excess body fat and enhance your workouts. Following oral ingestion, caffeine is rapidly and completely absorbed from the gastrointestinal tract into the bloodstream. Animal and human studies have shown that there are no significant physiological barriers limiting the passage of caffeine through cells. This means that caffeine possesses the ability to affect a wide range of tissues and organ systems in the body, including fat cells.

How to use caffeine. Since caffeine is a stimulant, moderation is the key. For an average sized man, 100-200 milligrams taken 45 to 60 minutes before a workout should increase the fat-burning capacity. This amounts to one to two cups of coffee or one tablet of supplementation by tablet form. If a person consumes high amounts of caffeine on a daily basis, this effect will be minimized in their workouts.

Exercise Recovery

Glutamine is the most abundant free amino acid in human muscle and plasma. It is utilized by rapidly dividing cells, including leukocytes, to provide high energy and optimal conditions for nucleotide biosynthesis. As such, it is considered to be essential for proper immune function.

After very strenuous and prolonged exercise, plasma glutamine levels fall for several hours. Glutamine is avidly metabolized by lymphocytes and is indeed required for lymphocyte proliferation. This has prompted the suggestion that this temporary glutamine depletion may be at least partially responsible for the relative immune suppression observed in the hours following such exercise and the heightened risk for subsequent infection associated with it. When glutamine or a placebo were administered immediately after exercise and two hours later to rowers and marathon runners following competition, 81 percent of those receiving the glutamine remained free of infection in the subsequent week, as compared to only 49 percent of the placebo-treated athletes.

Overtraining syndrome, which includes fatigue, muscle soreness and frequent supplementation after exhaustive exercise was shown to promote muscle glycogen resynthesis and whole body carbohydrate storage.

The best way to take glutamine is powdered form, which is tasteless, so it can be mixed with water. Take 15 to 20 grams a day divided into two doses, one before your workout and one after. To determine how much you need, multiply your lean body mass (your weight excluding fat) in kilograms by .35--this number is the number of grams you should take each day. Divide your weight by 2.2 to get weight in kilograms, and then subtract your body-fat kilograms from that number.

Prolonged exercise is associated with increased free radical damage, which contributes to fatigue, soreness, and structural damage during and after such exercise. Administration of nutritional antioxidants in the weeks prior to an exercise bout has been found to decrease the associated free radical damage and suppress the subsequent increase in serum creatine phosphokinase, suggesting that antioxidants can lessen exercise-induced structural damage to muscle. Since antioxidants have various immune stimulant activities, supplementation should also have a positive impact on post-exercise immune suppression.

In summary, there is ample evidence showing that supplementation with a good multi-vitamin provides overall protection from dietary deficiency due to the diet itself, lifestyle and aging. The incorporation of antioxidants, like vitamin C, vitamin E, and the new caratenoids and plant pytochemicals offer protection from oxidative damage attributable to the environment, disease, aging and exercise. There are a number of nutritional products proven to be effective in enhancing performance, building lean muscle mass, reducing body fat and recovering from acute exercise.
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