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Effects of amino acid mixture intakeon autonomic nerve system

TAJMA Taeko
Nihon University, Graduate School of Social and Cultural Studies

The amino acid mixture (AAM) used in this study was composed of 17 essential amino acids, and it
was made from the nutrition liquid of ahornet. Volunteers (20 people) were exercised with a treadmill
after taking AAM or placebo (CON). After AAM was orally taken, its effects on the activities of the
autonomic nervous system and the function of the energy metabolic changes during exercise were
examined. Two kinds of exercise intensity were applied to give them 40% HR max and 60% HR max
during the exercise, and an electrocardiogram and respiratory circulatory parameters were measured.
The volunteers were divided into two groups, the general person group (SED) and athlete one (ATH),
and they were comparatively similar on age, height and body weight.

After AAM intake, both the average of CVgr at rest and the average of LF/HF at exercise increased
significant (p<0.05) in the case of 60% HR max exercise, whereas HF/TF of SED were lowered in the
case the 60% HR max. Both the respiratory circulatory parameters, VO./kg and VE, increased in SED
at the 60% HR max and in ATH at the 40% HR max.

Therefore, it seems that the sympathetic nervous system became predominant while the
parasympathetic nervous system was controlled by the AAM intake.
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Initial Age Height Weight Body Fat BMI Rest-HR QT
(cm) (kg) (%) (bpm)  (sec)
TI 20 171 56.6 17.0 194 50 0.485
YN 19 167 52.6 11.5 18.9 61 0.421
SK 19 176 63.3 13.0 20.4 56  0.402
IT 20 168 57.8 18.0 20.5 50 0.447
KN 23 171 56.5 12.0 19.3 64 0.418
OK 23 180 82.3 23.0 25.4 54 0.409
KR 22 174 58.1 16.0 19.2 54 0.521
NK 21 173 55.6 14.5 18.6 50 0.434
0os 22 180 68.9 16.0 21.3 50 0.389
YJ 21 173 58.5 14.5 19.6 67 0.432
Ave 210 1733 610 15.6 20.32 56  0.435
SD 149 442 8.73 3.36 1.99 6.3 0.04
SED
Initial Age Height Weight Body Fat BMI Rest-HR QT
(cm) (kg) (%) (bpm)  (sec)
KS 23 176 62.4 175 20.1 55  0.432
MM 24 169 62.9 20.0 22.0 55 0.391
ES 23 174 67.1 19.5 222 70 0.382
NK 21 173 74.4 20.5 24.9 70 0.377
MK 19 177 76.1 18.0 24.3 70 0.419
HF 20 163 58.1 17.0 19.5 56 0.404
™ 20 171 58.8 135 20.1 75 0.372
TH 21 171 46.6 85 15.9 75 0.332
oT 24 175 66.1 21.0 216 70 0.384
IK 21 167 56.2 18.0 20.2 68 0.376
Ave 215 1716 62.2 174 21.1 66 0.387
SD 184 435 9.31 3.79 2.55 80 0.028
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380m 98kcal 5.4g

0g 199 210mg
4 1
Glycine Gly G 191
aanine Ala A 6.0
serine Ser S 25
proline Pro P 18.0
valine va Vv 59
threonine Thr T 7.2
leucine Leu L 6.2
isoleucine lle | 45
aspartic acid Asp D 0.2 6
lysine Lys K 8.6 3
glutamine Glu Q 32
methionine Met M 05
histidine His H 2.6
phenylalanine Phe F 3.8
arginine Arg R 35
tyrosine Try Y 6.0
tryptophan Trp W 22
V max229 SENSER MEDIX
MAX-1
STBP- B AAM CON
CM5
TBF-546
Protocol 60%HRmMax Time 30min
40%HRmax Time 60min
Collect Bloodl Collect Blood2 Collect Blood3 Collect Blood4
l l 60%HRmMax Ex l l
20min Exercise 30min 20min
< ,,,,,, > < ........................................... >
Rest WarmUp Cool Down Recovery
3min  2min 3min 20min
AMA or CON
> 40%HRmax Ex s
20min Exercise 60min 20min

200g

< ...... > < ........................................... >
Rest Warm Up Cool Down Recovery
fn 3min  2min 3min 20min

AMA or CON

Expired Gas Analysis by Breath by Breath ECG
I |

4 A A 4 4 A A 4 4
Sampling point : Rest Ex1 Ex2 Ex3 Ex4 ExX5 Ex6 Recl Rec2
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3 ATH

60%)

CVRR(%)

LF/HF (%)

HF/TF (%)

AAM CON

AAM CON

AAM CON

Rest

T 1
8.04+ 2.76| 6.68+ 2.57

2.35+ 2.72| 1.92+ 1.38

29.10+ 18.80 27.09+ 13.62

Ex1

3.68+ 3.94) 256+ 0.87|

247+ 2.06| 257+ 2.50

8.00+ 457 | 895+ 7.15

Ex2

2.15+ 0.32| 2.22+ 0.56

[l
2.92+ 1.80| 1.57+ 1.04

7.88+ 6.49 | 10.91+ 8.09

Ex3

212+ 0.39 2.14+ 0.63

3.46+ 3.28| 2.29+ 1.80

6.60+ 4.89 | 10.18+ 9.40

Recl

5.37+ 1.95/ 557+ 2.00

7.63+ 551 8.97+ 4.77

793+ 433 | 7.33+ 347

Rec?

5.96+ 242 6.68+ 2.35

6.27+ 4.85| 7.15+ 5.46

1151+ 6.12 | 11.29+ 7.32

40%

CVRR(%)

LF/HF (%)

HF/TF (%)

AAM CON

AAM CON

AAM CON

Rest

9.48+ 1.33| 9.21+ 2.25

1.26+ 0.54| 1.07+ 0.51

26.23+ 3.27|34.17+ 13.30

Ex1

2.52+ 0.29] 2.29+ 0.58

7.17+ 5.15| 578+ 1.65

8.89+ 6.73 | 547+ 3.33

Ex2

2.66+ 0.38] 2.32+ 0.32

7.08+ 6.07 | 5.93+ 3.65

462+ 3.00 |4.14+ 1.97

Ex3

1.97+ 0.23| 2.19+ 0.18

6.03+ 3.13 | 4.26+ 0.89

3.40+ 0.27 | 4.21£ 0.71

Ex4

2.35+ 0.61| 2.23+ 0.09

8.15+ 5.14 | 4.54+ 3.09

3.26+ 1.68 |8.34+ 6.63

Ex5

2.62+ 1.16| 2.48+ 0.94

6.66+ 3.06 | 4.46+ 2.19

353+ 222 | 577+ 3.74

Ex6

243+ 0.82| 2.24+ 0.63

6.31+ 2.54 | 543+ 2.09

422+ 1.63 | 437+ 2.21

Recl

7.98+ 4.74| 6.26% 2.63

2.86+ 0.90 | 3.63+ 3.16

17.22+ 6.41| 18.93+ 9.12

Rec2

5.25+ 3.23| 7.07+ 3.39

1.33+ 1.05| 1.22+ 0.20

35.93+ 14.81| 27.08+ 8.39

CVrr

4 SED

60%

CVRR(%)

LF/HF (%)

HF/TF (%)

AAM CON

AAM CON

AAM CON

7.06x+ 0.98| 8.06+ 1.78

3.45+ 2.01| 3.83+ 2.94

17.13+ 8.36 | 15.45+ 10.53

240+ 1.06| 2.96+ 0.91

3.07+ 1.90| 3.50+ 2.08

572+ 2.46 | 527+ 2.30

2.69+ 1.56| 2.32+ 0.42

2.71+ 1.18| 4.05+ 3.19

5.60+ 3.53 | 6.36+ 2.54

Ex3

2.54+ 1.21) 2.19+ 0.45

4.36+ 3.15| 3.44+ 1.22

499+ 168 | 6.11+ 2.50

Recl|

5.84+ 1.61| 5.90+ 1.00

7.69+ 3.42| 6.19+ 2.28

791+ 275 | 11.9+ 5.05

Rec?

6.06+ 1.42| 5.80+ 0.66

6.37+ 2.13| 8.97+ 5.70

10.05+ 3.91 | 10.35+ 6.18

40%

CVRR(%)

LF/HF (%)

HF/TF (%)

AAM CON

AAM CON

AAM CON

Rest

7.93+ 3.16| 8.06+ 2.60

2.28+ 1.35| 3.13+ 3.19

24.04+ 14.85( 22.33+ 13.07

3.61+ 1.64| 2.98+ 1.08

413+ 191 | 4.86+ 4.25

6.80+ 4.41 |12.93+ 10.31

Ex2

3.48+ 1.67| 2.90+ 0.60

3.78+ 1.55| 4.16+ 3.81

851+ 3.64 | 15.36+ 11.57|

Ex3

2.74+ 0.81| 3.15+ 0.97

3.86+ 2.30| 4.57+ 5.44

9.77+ 532 | 13,51 8.79

Ex4

3.03+ 0.66| 2.73+ 0.33

4.95+ 2,59 | 4.60+ 2.98

9.81+ 9.36 | 9.66+ 5.06

Ex5

2.80+ 0.49| 2.84+ 1.29

451+ 3.63 | 4.82+ 3.90

10.10+ 8.00 | 11.77+ 6.50

Ex6

253+ 0.19| 2.74+ 1.01

3.91+ 2.26| 4.99+ 3.64

13.64+ 14.31| 8.91+ 6.09

Recl

6.82+ 1.27| 7.66= 2.00

5.87+ 2.05| 5.80+ 3.23

9.78+ 4.18 | 9.72+ 3.61

Rec2

6.71+ 1.66| 7.73+ 1.98

497+ 2.37| 6.91+ 3.95

9.96+ 4.14 |9.45+ 451
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AN

>

AAM

CON

AAM CON

AAM CON

Rest

10.33+ 1.92

9.05+ 2.55

4.53+ 0.86 | 4.13+ 1.07

0.25+ 0.04 | 0.21+ 0.06

Ex1

61.78+ 18.14 60.26+

13.53

38.45+ 8.60 39.78+ 7.14

224+ 059 | 2.27+ 0.44

Ex2

60.41+ 15.29 59.81+

10.61

34.94+ 4.7Q 36.65+ 6.32

242+ 1.00 | 211+ 0.32

Ex3

56.70+ 14.67 57.70+

9.25

32.07+ 5.23 34.19+ 6.35

2.23+ 1.06 | 1.96+ 0.32

Recl

14.30+ 3.63 | 13.36+

2.87

4.87+ 1.25 | 4.8%+ 1.22

0.30+ 0.08 | 0.28+ 0.06

RecZ

1254+ 3.81 | 12.06+

331

4.68+ 1.01 | 4.62+ 1.36

0.28+ 0.07 | 0.27+ 0.08

40%

VE (L/min)

VO2/kg (ml/min/kg)

VCO2 (L/min)

Rest Ex1

Ex2

Ex3

Recl Rec2

ATH LF/HF (60%)

n=9

I~
/T~

Ex2

Ex3

Recl Rec2

ATH  LF/HF (40%)

n=3

AAM

CON

AAM CON

AAM CON

Rest

10.74+ 1.55 |10.04+

221

* —

— 1
5.07+ 0.97 |4.39+ 0.79

0.26+ 0.05 | 0.24+ 0.04

Ex1

48.86+ 9.76 |47.63

7.68

29.78+ 3.40 | 29.70+ 3.83

1.70+ 0.28 | 1.70+ 0.19

Ex2

51.58+ 10.03|49.18+

6.71

29.88+ 3.06 | 28.81+ 3.53

177+ 0.29 | 1.70+ 0.17

Ex3

50.27+ 10.39| 47.55+

7.46

28.03+ 3.44 | 26.48+ 2.65

1.63+ 0.30 | 1.54+ 0.19

Ex4

50.21+ 10.66|46.10+

8.07

27.95+ 3432596+ 2.79

1.60+ 0.32 | 1.48+ 0.19

Ex5

47.10+ 11.07) 44.92+

8.43

26.09+ 4.22 | 25.36+ 2.77

146+ 0.32 | 1.41+ 0.20

Ex6

46.32+ 10.34|45.05+

8.96

2591+ 4.29 | 25.15+ 2.99

142+ 0.30 | 1.39+ 0.21

Recl

14.82+ 1.89 |12.70+

2.44

5.45+ 0.54 | 4.95+ 0.87

0.31+ 0.04 | 0.28+ 0.06

Rec2

13.20+ 2.16 |12.33+

294

4.48+ 0.67 |4.48+ 0.90

0.27+ 0.05 | 0.25+ 0.05

6 SED

60%

VE (L/min)

V Oz /kg (ml/min/kg)

VCQ2 (L/min)

AAM

CON

AAM CON

AAM CON

> —

1
10.08+ 2.67 | 8.36+ 0.86

4.40+ 0.65 | 3.76+ 0.51

g

[
0.25+ 0.07 | 0.21+ 0.03

56.42+ 13.06 47.37+

8.08

29.79+ 5.18| 25.08+ 3.54

1.95+ 049 | 1.62+ 0.29

53.60+ 15.49 47.49+

9.59

LRV

—
27.38+ 5.88| 24.16+ 3.83

]

—
1.75+ 0.56 | 1.54+ 0.34

— *x 1
50.98+ 16.50 43.64+

10.94

— * T 1
25.78+ 5.94| 21.97+ 4.20

 * 1
1.66+ 0.57 | 1.40+ 0.37

/|

Recl)

12,55+ 3.53 | 1143+

4.84+ 1.07 | 422+ 0.95

0.31+ 0.09 | 0.27+ 0.06

Rec2

11.70+ 3.61 | 10.08+

4.19+ 0.84 | 3.69+ 0.74

0.27+ 0.07 | 0.23+ 0.04

40%

VE (L/min)

VOz/kg (ml/min/kg)

VCO2 (L/min)

A
4

Rest Ex1

3 ATH

Ex2 Ex3 Ex4 ExX5 Ex6 Recl Rec2

AAM

CON

AAM CON

AAM CON

Rest

8.98+ 218 | 9.32+

1.65

4,03+ 091 | 4.19+ 0.77

0.22+ 0.05 | 0.23+ 0.05

Ex1

40.01+ 9.38 | 40.67+

11.04

21.41+ 3.40 | 21.63+ 4.44

1.33+ 0.31| 1.37+ 0.39

Ex2

37.91+ 7.04 | 39.61+

171

19.71+ 2.42 | 20.04+ 4.49

1.23+ 0.22 | 1.28+ 041

Ex3

36.92+ 7.72 | 36.79+

9.27

18.83+ 2.55|18.32+ 341

116+ 0.20 | 1.14+ 0.32

Ex4

36.35+ 7.62 |37.36%

10.18

18.51+ 3.23 | 18.73+ 3.69

113+ 0.23 | 1.16+ 0.35

32.36+ 5.80 |33.63%

9.01

16.46+ 2.50 | 17.27+ 3.30

0.97+ 0.16 | 1.03+ 0.29

Ex6

32.11+ 7.04 | 33.21+

10.06

16.60+ 2.60 | 17.26+ 3.78

0.97+ 0.19 | 1.03+ 0.33

Recl

12.38+ 2.49 | 13.60+

456+ 0.75 | 5.09+ 0.64

0.27+ 0.05 | 0.32+ 0.07

Rec2

1147+ 1.46 | 1143+

2.03

433+ 064 | 436+ 0.74

0.25+ 0.03 | 0.26+ 0.05
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p<0.001
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