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 Three major substrates are used to fuel that canine athlete; 1) Creatine phosphate is used as 
an immediate energy source to replenish ATP quickly, but will be exhausted within 30 seconds of 
exercise.  The primary anaerobic fuel is glucose which undergoes glycolysis producing quick ATP, 
and creates pyruvate for aerobic metabolism and is typically exhausted within 30-90 minutes during 
exhaustive exercise.   While glycolysis can create ATP quickly allowing an athlete to run beyond 
his/her maximum oxygen potential (VO2 max), is will lead to lactic acidosis.  Lactic acidosis will 
eventually lead to muscle dysfunction and the canine athlete typically sets into a pace of 70-100% 
VO2 max through pyruvate oxidation.  Finally, within the first 20 minutes of exercise the beta 
oxidation of fat is ramped up to induce acetyl coA formation for the citric acid cycle allowing 
exercise at between 30-50% of the VO2 max which can typically be sustained in the trained athletic 
canine almost indefinitely. 
 This paradigm of exercise metabolism shows how sprinters may benefit from more 
carbohydrate in the diet while endurance athletes will benefit from more fat in the diet.  Typically, in 
sprinting (less than 15 minutes) and intermediate athletes (20-90 minutes of activity) the idea of post 
exercise carbohydrate supplements to replenish muscle glycogen is sound.  Maltodextrin 
supplementation at 1-1.5 g/kg within 30 minutes of exercise can help replenish muscle glycogen 
which is important in multiple day events.  Some experts feel that providing some amount of protein 
with the maltodextrin supplement is also beneficial for retention of lean body mass which has yet to 
be proven in canine athletes.  Protein requirements in canine athletes are approximately 25-30% of 
the metabolizable energy which translates into about 5-6 grams/kg body weight.  Providing less than 
this may result in more musculoskeletal injuries and a decrease in red blood cells during heavy 
training.  
 Endurance athletes rely on fat as a primary fuel.  In general using fat in endurance activity 
has to be implemented at least 8-12 weeks before competition to help increase mitochondrial volume 
and promote lipolysis rather than carbohydrate oxidation.  In practice, many trainers will use meat or 
meat based supplements to provide the extra protein and fat in the diet that may not be achievable 
through commercial dog food.  Rather than raw or cooked meat there are powdered complete and 
balanced substitutes that are preferred, yet are expensive when compared to meat. Other than 
infectious zoonoses, vitamins and minerals can be a concern when using primarily meat (without 
bone or organ meat) with potential risks of calcium, magnesium, trace mineral, vitamin D, vitamin A 
and vitamin E deficiency; and vitamin A toxicity when organ meats are used inappropriately. 
 General strategies for feeding canine athletes is to place them in 3 general categories of 
Sprinters (25-30% ME protein; 50 % ME carbs: 20-25% ME fat), intermediate athletes (30% ME 
protein: 20-40% ME carbs: 30-50% ME fat) and endurance athletes (30% ME protein: <10% ME 
carbs: 50-70% ME fat), with all athletes benefiting from highly digestible sources of food to help 
prevent fecal bulk and defecation during athletic events.  Sprinters in general should be fed a small 
meal about 4 hours before racing to promote glucose utilization.  Intermediate athletes should be fed 
18-22 hours before an exercise bout, preferably in a single meal per day to decrease stress diarrhea, 
fecal bulk and to promote lipolysis.  Endurance Athletes may begin major competitions slightly 
heavier than sprinting and intermediate athletes, and are often fed small meals during rest periods and 
heavier meals during prolonged rests. Fiber content of the diet should also be low for all athletes (< 
2% of the dry matter), but strategic use of mixed or soluble fiber sources such as psyllium husk and 
inulin powder can be used to help control stress diarrhea. 
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