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Abstract

Glucose uptake into skeletal muscle is greater as are insulin concentrations while lipolysis is lower in Type II Diabetics during exercise. This
reduces blood glucose to a greater extent in Type II Diabetics than euglycemic individuals. Therefore, the carbohydrate requirements of exercise
are greater and risk of hypoglycemia greater in Type II Diabetics. As a result, a low carbohydrate diet appears contraindicated in exercising Type 11

Diabetics.
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Blood glucose is a finite commodity at rest and during exercise.
At a blood glucose of 80 mg/dl there are only 4 grams of glucose in
the blood. At a blood glucose of 200 mg/dl there are only 10 grams
of glucose in the blood. From the classic work from John Wahren'’s
lab (Martin, Katz, and Wahren 1995) [1] the glucose uptake into the
leg musculature was about 43% greater in Type II diabetics than
individuals with normal glucose. An additional finding was that
lipolysis as measured by the arterial blood glycerol concentration
was 50.4% greater in normal than in Type II diabetics. This was
accompanied by a 55% higher insulin concentration in the Type
II diabetics. This clearly sets up a scenario where much more
carbohydrate is oxidized in Type Il diabetics than normal. These
individuals were untrained and were exercising between 60-
64% of VO2max. Based on carbohydrate oxidation rates and the
maintenance of blood glucose during exercise, the American
College of Sports Medicine suggests (ACSM 2007) [2] taking in
40-60 g of easily digestible carbohydrate per hour for normal
individuals. Because of the 43% greater glucose uptake in Type II
diabetics than controls during low intensity exercise and because

of the possibility of hypoglycemic associated autonomic failure
(HAAF; Cryer PE; 2013) [3] I suggest that type II diabetics should
take in between 60-90 grams of carbohydrate during low-moderate
intensity exercise and even higher amounts during higher intensity
exerciseas carbohydrate oxidation is exponential relative to exercise
intensity. An alternative strategy would be to take in 150 grams of
carbohydrate greater than one hour prior to exercise (Costill, et al.
1977) [4] to fill up even a very large liver (range 75-150 g capacity)
and to take in 40-60 g of carbohydrate during exercise. In essence,
the liver (mainly glycogenolysis) and exogenous carbohydrate
intake are the only way to buffer blood glucose concentrations.
The low capacity of the human liver for gluconeogenesis (about
0.2 grams per minute in the exercise trained or untrained state;
Emhoff, et al. 2013) [5] would suggest this is not a viable source for
adequate amounts of blood glucose during exercise. Additionally,
prior to exercise a low carbohydrate diet would appear ludicrous
for the Type II diabetic who could undergo HAAF (Cryer 2013) [3].
Rather than a low carbohydrate diet, I suggest type Il diabetics
ingest about 50% of daily energy needs (calories) as carbohydrate
and exercise approximately 5-6 days per week (Arciero, et al. 1999)

[6] to normalize their blood glucose concentrations.
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