Pathways of Energy

By Boyd Myers
I just felt the notion to explain where your body gets energy from during exercise (mainly weightlifting). Read over this-it may be a little technical, but I've tried to keep it at a level where most can understand it. You all will benefit from it if you don't know this.

A lot of people are interested in creatine research and supplementation with creatine monohydrate, but everyone seems to have lost sight of what creatine is really for: ATP production. ATP is the PRIMARY source of fuel for muscle contraction. 

Your body has three methods to generate ATP, by processing Creatine Phosphate (CP), glycogen, or oxygen. Here's a brief look at each, and it's importance to you as a bodybuilder/fitness enthusiast (anyone who wants to gain some muscle!) 

First, your body uses the Creatine Phosphate pathway. The amount of ATP stored in the body (about 85g or 3oz) is only about enough to perform maximum exercise for several seconds. Since ATP cannot be supplied by way of blood from other tissues, it has to be recycled in the cell. Some of this energy for ATP resynthesis is supplied rapidly and without oxygen by the transfer of chemical energy from another high energy compound called creatine phosphate, or CP. CP is considered the high energy phosphate reservoir. Meaning, if the activity is short lived where explosive power is important (powerlifting, sprinting) ATP/CP is paramount. What does this mean to the individual trying to gain muscle? Heavier weights obviously equals bigger muscles, and if one can keep enough CP/ATP in their cells, they can increase their low-rep weights. Supplements that are known to increase ATP production are Coenzyme Q10 (also has many functions to improve the heart) and Creatine Monohydrate (and of course, more modern forms of Creatine that are now available). 

Once all the CP is used up, the body can produce ATP by dipping into the muscle's glycogen stores. This process is referred to as glycolysis. ATP and CP are severely depleted, but movement is still required. Glycogen is an end product of food we eat, and yes, it is a form of sugar. This is important to us that lift, and this is for you CARB HATERS-Carbohydrates are the ONLY macronutrient that is stored in the muscle as glycogen. What does that mean? Carb restriction is LETHAL TO MUSCLE GROWTH AND PRESERVATION! This muscle sugar is broken down to manufacture more CP, which in turn is used to manufacture more ATP. But there is a catch: a by product of using glycogen for energy is lactic acid. To put it basic, high levels of lactic acid make it difficult to contract a muscle. Some of this lactic acid is sent to the bloodstream where it is sent to the liver to process. The remainder of it must be processed within the cell, thus moving us on to oxygen. 

Oxygen, or in this case, "oxidation" is necessary when the muscle group must continue to work, although lactic acid has accumulated, and ATP/CP and glycogen have been severely depleted. Oxidation usually takes place after several minutes of exercise, so it can be referred to as an aerobic pathway (with ATP/CP and Glycolysis being anaerobic pathways). The oxygen actually combines with lactic acid to resynthesize MORE ATP. 

In summary, when the body needs a quick burst of power and energy, it uses ATP and Creatine Phosphate that are already present in the muscle cell. Once that is depleted (say in a set of more than 4-6 reps to an activity that lasts for a few minutes) the muscle must use glycogen within the muscles to synthesize ATP and keep working. Once the glycogen is depleted, the exercise than becomes what we know as aerobic, and oxygen is the main source of energy.
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