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Every savvy athlete today knows about creatine, and most non-athletes who have heard of this supplement think of it as only being for athletes. Not true! Researchers have now discovered that creatine may be of benefit to the elderly and to those with strength problems due to various neuromuscular disorders. The mechanism involved in increasing strength in non-athletes is the same as in athletes. In fact, increasing the energy reserves and the anaerobic threshold of the muscle is even more important for the elderly than for the young. Moreover, just as creatine supplementation now is often recommended to older individuals as a means of helping to prevent the loss of lean muscle tissue which normally accompanies aging, some experts also suggest that creatine might be used to support recovery after surgery and to ameliorate the consequences of neuromuscular conditions.1
Creatine is a compound which is produced in the body in the liver (and perhaps in the pancreas and the kidneys) from the amino acids arginine, methionine and glycine. Natural sources of creatine include red meat and fish. A diet which derives considerable protein from red meat might include as much as one gram of pre-formed creatine per day. Nevertheless, no natural source is concentrated enough to make it sufficient for most athletic purposes. Instead, creatine is usually supplemented in the form of creatine monohydrate.
When creatine monohydrate was first introduced to the market, it took the athletic and body building worlds by storm. At last, there was a real ergogenic aid, a supplement which actually delivered the promised increase in exercise performance and muscle mass.2 Since that time, research has continued to document the many benefits of creatine. Not only does creatine enhance athletic performance, but it also may positively influence the resting metabolic rate and other parameters of health, as well.
How Does Creatine Work?
After ingestion, creatine is transported via the blood to the muscles, its primary target site. Once it has been absorbed by muscle cells, creatine is transformed into creatine phosphate (also called phosphocreatine) and used to maintain the levels of the primary energy source found in the cells, adenosine triphosphate (ATP). In this process, creatine phosphate donates a phosphate energy group to adenosine diphosphate (ADP) to produce ATP. Depending upon body size and energy usage, an individual might both synthesize and metabolize about two grams of creatine in a given 24-hour period. Expended creatine readily forms the substance creatinine and is excreted through the kidneys.3
Creatine provides its greatest benefits to those involved in short-term high-intensity forms of physical exertion. This category of exercise and athletic performance includes sprints, vertical jumps, power lifting, and generally maximal-effort events lasting from 90 to 600 seconds. Such events, referred to as "explosive-type" exercises, quickly exhaust the supply of ATP available to the muscles by removing phosphate energy units to turn ATP into ADP. Creatine serves as a storehouse of additional energy phosphate units which can quickly be donated to rephosphorylate, that is, to recharge, ADP and change it back into ATP. The more creatine phosphate which is stored in the muscles, the more rapid and complete the process of renewing ATP, and thereby energy. This means that more energy is available for short-term intense exercise bursts and that there is a greater ability to renew ATP levels after short bouts of intense exertion.
These explanations of how creatine works have been borne out by the experiences of numerous athletes. Supplementing with creatine monohydrate can increase total muscle creatine by as much as 25% and can increase muscle phosphocreatine levels by as much as 40%. These increased muscle creatine levels enhance athletic abilities quite significantly. Typically, there is greater maximal strength and increased muscle mass. For body builders the result is cosmetic, but for other athletes there are gains in performance.
Numerous studies prove the worth of creatine. One trial investigated the change in 1000-meter simulated rowing performance in two matched groups of 19 competitive rowers following a 5-day period of supplementation with placebo (CON group) or creatine at a dose equivalent to 0.25 g creatine monohydrate per kilogram of body mass (EXP group), that is, roughly 20 grams per day of supplementation. Creatine uptake was calculated from the difference between the amount fed and the amount recovered in urine during each 24-hour period of supplementation. Total creatine uptake for the EXP group over the 5-day period of supplementation averaged 34.9 +/- 10.9 g (range 20.1-54.9 g). After supplementation with placebo, the CON group showed no change in 1000-meter rowing performance. Of these subjects, 7 decreased and 10 increased their performance times. By contrast, 16 of the 19 subjects in the EXP group improved their performance times. Creatine supplementation was thus effective in raising whole-body creatine stores and, as a result, in improving rowing performance.4
Creatine has the further benefits of increasing the anaerobic threshold (i.e., extending the level of exertion before the body goes into oxygen deficit) and increasing the ability of the body to transport oxygen to the muscles. Muscle recovery and response to exercise may also be improved in other less obvious ways.5 These benefits typically are accompanied by increases in total body mass and fat-free muscle mass without any gain in fat!
A Possible Strategy for Weight Loss?
How does creatine aid in the creation of new lean tissue, yet not increase fat tissue and even possibly accelerate the loss of fat? Researchers have not yet worked this point out fully in theory, but they have found that creatine supplementation, when combined with exercise, can significantly elevate the resting metabolic rate. In one study, a group of male subjects ingested 20 grams of creatine monohydrate per day for two weeks, with weight training added the second week. Weight increased due to muscle hydration and strength increased. The surprise was the increase in the resting metabolic rate.6
This suggests that creatine may be useful as a supplement in some weight loss programs as long as it is used in conjunction with strength-training and a proper diet. Lean tissue is more insulin sensitive than is fatty tissue and also burns more calories, pound for pound. Therefore, dieters might consider cycling with creatine for a period of time to improve levels of lean tissue and the ability to burn more calories over the course of the day. Greater muscle tonus will also improve appearance and make one look thinner. The bulking effect and small amount of additional weight associated with muscle hydration will disappear once creatine supplementation is discontinued, should this be an issue, leaving the dieter more lean and better able to maintain the proper weight.
Not Just For Athletes!
Of particular interest is the emerging role of creatine as a protector of the mitochondria against oxidative stress. The mitochondria, the "energy factories" of the cells, are vulnerable to damage by free radicals and other highly reactive molecules. This damage causes the mitochondria to swell and otherwise undergo changes which can drastically reduce their ability to supply energy to cells. Moreover, factors other than free radicals are detrimental to the health of the mitochondria, such as the damaging effects of the excessive movement of calcium across the membranes.7
The brain and other nerve cells are especially prone to injuries due to damage to the mitochondria. The result of such damage is a depletion in available cellular ATP and, ultimately, in the death of the cells. Several neuromuscular conditions are known to involve just this type of ATP depletion and loss of neurologic response. Creatine has been shown to stabilize the membranes of the mitochondria and to buffer energy levels. Trials have demonstrated creatine’s protective effect upon two different types of neurons involved in muscular performance.8-9
Creatine has a long record of safety. Indeed, at least one study found that continued use for a period of approximately two months led to a 22% decrease in undesirable very low-density lipoprotein cholesterol (VLDL) levels and a 23% decrease in blood triglycerides.10 For most users rather than a side effect, creatine may deliver unexpected benefits. The possible exception is in instances of kidney dysfunction. Those with kidney disease should supplement with creatine only under the watchful eye of their physician.11
Usage
Usage is usually divided between a "loading" phase and a "maintenance" phase. The typical pattern for creatine loading is to ingest 20 to 30 grams of creatine monohydrate per day for 5 to 7 days. Maintenance usually consists of supplementing with from 2 grams to approximately 5 grams of creatine monohydrate per day. (A daily intake of more than 5 grams is not advised after the loading period.) When supplementing with creatine monohydrate powder and depending upon the manufacturer, this means that during the loading phase one should take 1 heaping teaspoon 4 times per day. For maintenance, one might take 1 heaping teaspoon per day immediately after exercise. Uptake into the muscles typically is improved if the creatine dose is taken in a carbohydrate-containing liquid, such as grape juice.
Cycling supplement intake has been proposed for athletes in general. Creatine usage is no exception. Some researchers now suggest that athletes and body builders may benefit from a return to the loading phase usage for one week after each 4 to 5 weeks of maintenance level intake.
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