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Effects of pre-exercise ingestion of different amounts of carbohydrate
at three hours after feeding breakfast on exercise-induced hypoglycemia
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Abstract The purpose of this study was to compare effects of different amounts of carbohy-
drate (CHO) in beverage on plasma glucose (GLU) concentration during exercise after feeding
breakfast. Seven healthy Japanese male subjects performed 30-min cycling at an intensity on
the 75% of maximal load at 3-h after feeding breakfast under 3 types of CHO (0 g, 30 g and
150 g) beverage conditions. The subjects ingested 500 mL of beverage dissolved each amount
of glucose at 30-min before the exercise. The GLU concentrations were measured at 35- and
10-min before the exercise and every 5-min during the exercise. The minimum GLU concentra-
tions under the 30 g condition for all subjects were lower than a criterion for hypoglycemic (72
mg / dL). The mean value also fell below the criterion at from 10- to 20-min during exercise.
The minimum GLU concentration under the 150 g condition of only one subject was lower
than the criterion, but the mean value did not fall below the criterion. Significant negative cor-
relations were found between the subjects’ maximum oxygen uptake (VO,max) and the de-
creases in GLU concentration from maximum to minimum under both the 30 g (r =-0.947, p <
0.01) and 150 g conditions (r = -0.884, p < 0.01). This study clarified that feeding breakfast at
3-h before the exercise followed by the 30 g CHO beverage ingestion at 30 min before the ex-
ercise induced exercise-induced hypoglycemia, and that the subjects with higher VO,max had
the greater decreases in GLU concentration.
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Fig. 1 Exercise protocol and timing of measurements.
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FIZ (p<00l) EmiExX/R L. F72, 20~300 o<

200 1 *
180 |
160 A
140 ]
20 |

100 -

wl |

60 4 CHO beverage

Plasma glucose concentration (mg/dL)

ingestion
40 T T T T T T T T T 1
-35 -10 0 5 10 15 20 25 30 (min)
Rest W-up Exercise ‘

Fig. 2 Time courses of plasma glucose concentration.

The dashed line was showing hypoglycemia level (plasma glu-
cose of = 72 mg/dL).

*p<0.01: Significantly different between Og and 30g or 150g of
carbohydrate beverage conditions.

#: p<0.05: Significantly different between 30g and 150g of car-
bohydrate beverage conditions.
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150 g5 TIE307 RIS B VT30 gSffF L L THE

30g 150g

Plasma glucose concentration (mg/dL)

Maximum Minimum Maximum

Minimum Maximum Minimum

Fig. 3 Changes in mean values and individual subject’s plasma glucose from maximum to minimum in Og (A), 30g (B) and 150g
(C) of carbohydrate beverage conditions. The bold lines were showing changes in mean values. The dotted lines were showing
individual subject’s changes. The dushed lines were showing hypoglycemia level (plasma glucose of =< 72 mg/dL).

100 -

80 -

60

40 -

20 A

Serum insulin concentration (pIU/mL)

5

10 15 20 25 30 (min)

Exercise

Fig. 4 Time courses of serum insulin concentration.

*: p<0.01: Significantly different between Og and 30g of carbohydrate beverage conditions.

$: p<0.05: Significantly different between Og and 150g of carbohydrate beverage conditions.
#: p<0.05: Significantly different between 30g and 150g of carbohydrate beverage conditions.
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Fig. 5 Relationships between maximum insulin concentrations and changes in plasma glucose concen-
tration from maximum to minimum in 30g (A) and 150g (B) of carbohydrate beverage conditions.
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Fig. 6 Relationships between maximum oxygen uptakes (VO,max) and changes in plasma glucose con-
centration from maximum to minimum in 30g (A) and 150g (B) of carbohydrate beverage conditions.
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p<001, 150 g &t : r=-03881, p<0.01) 257D M7z (K
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Fig. 7 Comparisons of maximum oxygen uptakes (VOsmax) (A), plasma glucose concentrations at —35 minutes point (B) and
serum insulin concentrations at ~10 minutes point between hypoglycemia subjects (n=3) and non- hypoglycemia subjects (n=4)
in Og of carbohydrate beverage conditions. The dots were showing individual subject’s values. The bar graphs were mean values

in hypoglycemia and non-hypoglycemia subjects.
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