Effect of blood volume fluctuation pattern of
light-resistance exercise after ingestion of a high-protein snack

on plasma amino acids concentration
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Table 1. The characteristics of the subjects.

Age (year) 22.1+1.2
Height (cm) 156.444.3
Weight (kg) 55.447.0
BMI (kg/ ) 22.6%2.0

Values are means == SD (n=7).

Resting | 1 1 1 1
Meal Snack Exercise
Exercise | L.l =l ]
-180 0O 30 60 90 120 min
Blood sampling A A A A A A

Fig. 1. Experimental protocol.

Table 2. Energy composition of breakfast.

Energy 587.7480.2 kcal
Carbohydrate 71.641.5%
Fat 19.24+1.7%
Protein 8.8+0.4 %

Values are means == SD (n=7).
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Table 3. Composition of a high-protein snack.

Energy
Carbohydrate
Fat

Protein

Essential amino acids
(Branched-chain amino acids

Non-essential amino acids

132.5 kcal
17.9 ¢
0.1g
15.04¢
6.3¢

2.9 9)
8.7¢

Table 4. Program of the dumbbell exercise.

~N o o~ W NP

8a
8b
9a
9b
10a
10b
11
12

Standing shoulder press
Bent dumbbell row
Squat

Upper body twist
Butterfly

Bent lateral raise
Simultaneous curl
Concentration curl (right)
Concentration curl (left)
One hand draw up (right)
One hand draw up (left)
Kickback (right)
Kickback (left)

Front dumbbell raise
Arm extension

15repetitions each, total 15 min.

15



1.1

120

2.2

2.3

p<0.05

p<0.01

p<0.05

Table 5, Figs. 2A, 3A.

60

p<0.05

60

60

90

Table 5, Figs. 2B, 3B.

60

Table 5, Figs. 2C, 3C.

60

16

p<0.01

90

30

p<0.01

30

p<0.01



Table 5. Responses of plasma branched-chein amino acids, glucose, and insulin concentrations to a high-protein snack and dumbbell exercise.

Time after the ingestion of snack

-180 0 K1) &0 0 120 (imin)
Branched-chain amino acids (jmol/1 )
Resting 07.74R20°  3B00E05 48434903 557.4476.6 53404649  5/0.74636
Brercise 414084~ 36624316 4624642 GRS S6ATEALT 62144107
Glucose (mg/dl)
Resting 86.34+3.0* 801455  R2446* 68072 76.67.7 810448
Brercise 87.14+35* 700487  0VI1H13IF 683470 719469 835460
Insulin (/i)
Resting 6.5 7** 04461  648HT79* 20922 107445 784823
Brercise 6.542.6%* 288448  537HAS* 176471 101440 105449
Values are means =D (=7).
* Sgnificantly different from time 0 (* p<0.05, ** p<0.01).
T Significantly different from time 60 (1 p<0.06).
A) 700

600 -

500 +

Plasma BCAA concentration (jamol/L)

200

=8—Resting
=O=EXxercise

Exercise
>

-180

0 30 60 90 120
Time after ingestion of snack (min)
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Fig. 2. Responses of plasma BCAA (A), glucose (B), and insulin (C) concentrations to dumbbell
exercise after the ingestion of meal and high-protein snack.

Values are means and SD (n=7).

*Significantly different from time 0 (* p<0.05, ** p<0.01).

tSignificantly different from time 60 (1 p<0.05).
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)

Plasma insulin concentration (jaU/mL)

Resting Exercise

Fig. 3. Changes in plasma BCAA (A), glucose (B), and insulin (C) concentrations after
dumbbell exercise at 60-90min after ingestion of high-protein snack.

Values are means and SD (n=7).

*Significantly different from Resting (* p<0.05).
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Table 6. The characteristics of the subjects.

Age (year) 24.544.6
Height (cm) 168.1+7.6
Weight (kg) 58.7+7.6
BMI (kg/ ) 20.7%1.2

Values are means = SD (n=8).

Meal Snack Exercise

! | 8 8
I N R

-180 0 30 60 90 120 min
Blood sampling A A A

Fig. 4. Experimental protocol.
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Table 7. Energy composition of breakfast.

Energy 697.72138.6 kcal
Carbohydrate 75.742.3%
Fat 159416 %
Protein 8.3x0.7%
Values are means = SD (n=8).
Table 8. Composition of a high-protein snack.
Energy 132.5 kcal
Carbohydrate 179¢
Fat 0.1g
Protein 15.0¢
Essential amino acids 6.3¢
(Branched-chain amino acids 2.9 0)
Non-essential amino acids 8.7¢g
Low 633(15 10s 6s|2(15 10s 632(15 10s
<€ 5min >
High  [seacs 35 FeE 3s = 4 Tt 35 G 35 Tt 45 Tt 35 =T 35 T 45

Fig. 5. Time schedule of exercise.
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Table 9. Responses of plasma branched-chain amino acids and glucose concentrations to
a high-protein snack and elbow bending and streching exercise.

Time after ingestion of snack
0 60 90 (min)

Branched-chain amino acids (jamol/I)
Low frequency of blood volume fluctuation ~ 354.54+36.1 480 0=454.5** 517.94+21.6**
High frequency of blood volume fluctuation 385.4%54.6  485.1457.1** 485.1436.3**
Glucose (mg/dl )
Low frequency of blood volume fluctuation ~ 79.0220.6 66.5417.8* 75.0%13.3
High frequency of blood volume fluctuation  78.628.1 64.54+8.1** 67.148.2**

Values are means == SD (n=8).
* Significantly different from time O (* p<0.05, ** p<0.01).
t Significantly different from time 60 (f p<0.05).
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Fig. 6. Responses of plasma BCAA (A) and glucose (B) concentrations to elbow bending and
streching exercise after the ingestion of high-protein snack.

Values are meansand SD (n=8).

*Significantly different from time 0 (* p<0.05, ** p<0.01).

tSignificantly different from time 60 (T p<0.05).
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*Significantly different from L condition (* p<0.05).
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