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Next to the hard, intelligent training that the long distance runner or cyclist does, the diet and nutritional habits of the competitor are most important in long-term performance in world-class athletes.  This update will discuss current research on endurance exercise metabolism in the highly trained world-class athlete.  Also implications for citizen athletes and exercisers will be noted.


Metabolism is defined as the complex chemical and physical processes that occur in one’s body when the body uses food (fuels) to produce energy.  The body’s metabolism may be compared to an automobile engine in that we get calories ingested in our bodies like we pour gasoline into our car’s fuel tank.  We need gas before the car moves and we must get sufficient calories into our bodies before our bodies move efficiently.


We have three foods that provide calories and they are listed as follows:



Carbohydrates  (CHO)

4 calories/gram



Fats              
  

9 calories/gram



Proteins   

  

4 calories/gram

The body prefers CHO when it is active because it is the primary fuel of the working skeletal muscles.  The brain and also the heart (two key organ systems in our bodies) also prefer to use CHO as the main fuel to function properly.  

When we examine the working skeletal muscles of the endurance athlete we need to keep in mind that these athletes are very low in percent body fat.  We can not say that these athletes are low in body fat to begin with, or that because of their extensive training they drive their body fat to low levels - we merely observe that they are low in per cent body fat.  Skeletal muscle and body fat are two very different types of body tissues and the composition of each is dissimilar.  To consider this issue we must look at skeletal muscle vs. body fat.

Tissues in our bodies:  




Protein
Lipid material   
water
Skeletal muscle 
20-22%      
6 – 8 % fat        
68 – 72 %

Fat tissue        
6 – 8 %      
68 - 70%          
20 – 22%


We see that muscle is mostly water (some stored CHO) while fat tissue is inert and mostly fat cells stored as energy.

AS ENERGY REQUIREMENTS INCREASE-- THEN THE NEED FOR MORE CALORIES INCREASES AND THE TYPE OF CALORIES BECOMES MOST IMPORTANT

There are at least six factors that regulate the burning of fat or CHO in long-term exercise.    These factors are fitness of athlete, intensity of exercise, duration of exercise, immediate diet, long-term diet, genetics and possible others. A word or two about each factor follows…

Fitness level of the athlete.  The more fit the athlete is the more CHO they are able to store in their skeletal muscles (m.) and the fit athlete can burn more fat on a “flame of CHO”. 

Intensity of the exercise.  The more intense the physical activity going toward 100% effort (of heart rate of VO-2 MAX)—then the more CHO that the athlete burns in their endurance metabolism.

Duration of the effort.   The longer the effort then the more the athlete must resort to burning some fat during the exercise.

Short term diet and long term diet.  The athlete must consume lots of CHO in their diets both long term and short term.   The percent CHO calories must be 55% or even higher-- to about 65% to 70% or more of CHO calories in the diet.

Genetics and gender also play a part in the performance of the endurance athlete.  The reason for this is the differences in body fat per percentages mentioned earlier and the different fiber types in the athletes.  Slow twitch fibers are more prevalent in endurance athletes.  

DEHYDRATION AND REPLACEMENT DRINKS

Much research and been done on dehydration and the value of replacement drinks.  The endurance athlete must start the event in a well-hydrated body state.  The athlete can tell this by observing all of the following conditions.   The urine of the athlete must be clear, the volume voided at each opportunity must be large, and the urge to void must be great with the athlete voiding several times per hour prior to the event.  When all these conditions are met then the athlete is well hydrated and ready for the long run or the long ride.

As regards fluid replacement beverages during the long runs and rides.  The best solutions seem to be a cool drink of about 6 to 9 % CHO with some electrolytes.  This is the solution that can be assimilated most easily and will keep the athlete hydrated.   Drink about 350 to 500 ml of the above solution per hour depending upon sweat rate and considering total environmental conditions.   Do not over drink and do not wait until low on fluids to rehydrate.

After exercise of long-term duration then the CHO must be replenished quickly in the body.  The first few hours are key.  Eat lots of fresh vegetables, fruits and whole grains with some nuts and seeds if you prefer them.  Eat foods that you are comfortable with and that do not anger your stomach. 
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