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Variation Characteristics of the Ultra-Slow EEG Signal System of Moving Target Shooters in Different
Training Periods

ZHENG Fan-huit, QUAN Zhi-wei!, ZHANG Ping-fa?

(Shanghai Research Institute of Sports Science, Shanghai 200030 China)

Abstract: Applying ultra-slow EEG fluctuation technology and the questionnaire on Chinese shooters'
recovery and stress, the authors tested the variation characteristics of the ultra-slow EEG signal system,
especially the neurotransmitter information and mental status of some Shanghai moving target shooters in
tranquil state before and after the summer training with different training loads. The result shows that in the
different phases of the summer training, there is no significant difference in average activation level of the
whole brain neurotransmitter of the moving target shooters. Concerning the changes of the transmitters in
different brain areas, obvious changes of activation level of INH in left anterior temporal are observed. The
value before the training is lower than that two weeks after the load-increased training and one week after the
intensive training. ACh changes are distinct in .the left parietal area. The value before the training is higher
than that after the intensive training. There is significant changes of activation level of INH in left anterior
temporal area. The value before the training is higher than that two weeks after the load-increased training.
During the different phases of the summer training, there is obvious difference between the subscales of
disturbed rest and sleep quality. The value of disturbed-rest subscale is higher than that before the summer
training. The value of sleep quality subscale the two weeks after the load-increased training is lower than that
before the training.
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Table I  Comparison between the Whole Brain Average Value of the Neurotransmitter Activation Level before the Summer
Training, Two Weeks after the Load-Increased Training and One Week after the Intensive Training (N=7)

INH 5-HT ACh DA NE EXC
AR 36.34+8.04 21.46 £ 3.81 30.04 £5.07 31.16 £ 6. 67 23.99 +5.28 25.12+£9.89
R G 29.68 +5.09 18.47 £4.70 30. 75 + 5. 42 37.67 +7.71 20.83 +5.84 30. 57 + 8.57
R 33.75+8.08 21.58 +6.87 30. 11 +6.51 33.63 +8.74 27.23 +4.99 24.01 +5.62
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Table I  Activation Level of the Different Transmitters in Different Brain Areas (N=7)

INH 5HT ACh DA NE EXE
5 25.63 £ 18.57 23.91+7.86 37.50 £9.68 26.94 £ 15. 42 19.79 £ 9. 26 31.06 + 22.83
37.82 +13.82 25.02 +8.96 29.58 £11.33 25.86 £8.33 25.70 £9.65 23.75 £ 17.82

37.68 + 14.84 23.85+13.19 28.51+9.72 28.79 £ 15.09 25.19 +13.36 22.31 £15.66
40.87 = 19. 39 20.91£10.50 22.71 £11.53 29.69 +12. 54 30.72 £ 13.48 23.18 £11.99
41,56 £ 19. 03 18.06 = 10.33  36.59 = 8. 16 37.00 £ 19. 89 18.36 +6. 92 21.78 £17. 21
35.51 +13.94 23.18+9.01 21.83 £7.12 28.16 +12.68 22.92 +8.96 31.73 +13. 27
35.22 +14.38 21.45+14.26  29.96 £ 13.97 34.96 £ 20. 86 21.08 £ 10. 27 28.24 £11.60
34.98 £ 15. 38 16.90 £ 11.19  32.26 £ 12.39 38.78 £17.00 25.96 +12. 57 21.16 + 14. 69
15.08 £ 13. 83 20.05 £6.84 31.60 £ 11.01 28.73 £11.19 26.03 +£12.92 17.89 £ 9.81

29.37 £ 10. 37 22.73+4.22 30.09 £+ 13. 27 29.83 £9.68 23.32+£17.26 27.30 £11.90
35.39 + 13. 62 22.70 £ 11.72  31.63 £9.98 29.71 £13.19 27.58 =£15.49 23.38 £18.63
36.98 £ 15. 38 18.77 £9.51 28.19 = 10. 86 35.51 £+ 15. 39 21.27 £12.65 29.63 £ 17.57
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Table I Activation Level of the Different Transmitters in Different Brain Areas Two Weeks after the Load-Increased
Training (N=7)
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INH 5HT ACh DA NE EXE
F, 28.70 £ 10. 25 15.48 £ 7.84 29.15 £ 11.53 41.76 £ 14. 25 24.87 £ 14. 00 28.81 £19.39
F, 30.13 +17. 15 17.45 £ 8. 32 33.05 £+ 14. 26 33.80 +8.13 19.28 + 6. 47 30.77 £ 14. 44
C, 27.37+£11.71 12.01 +5.18 36.15+12.90 52.24 + 15.88 17.99 + 14. 80 30.64 +12. 34
46 C, 31.66 = 17.19 27.02+16.24 26.46 £ 12.64 29.20 + 18. 57 22.53 £8.06 31.92 £ 14. 72
P, 29.47 £ 18.55 14.69 £5.01 39.18 £23.08 40.92 £ 12. 57 20.91 £ 16. 16 23.71 £14.09
P, 27.41 £ 10. 62 18.26 + 6. 04 23.43 £7.53 38.45 +9.49 18.77 £8.73 41.08 £ 14. 36
0, 34.62 +20.41 22.62+14.01  32.99 + 14. 47 33.24 +20.87 20.72 +12.88 23.01 £ 20.53
0, 28.40 +8.93 15.89 £ 7.41 30.57 £7.34 40. 63 + 12. 92 17.34 £5.37 32.94+17. 20
F, 24.50 £ 8. 37* 12.62 +£6.51 39.07 £7.34 49. 58 £+ 13. 60 10. 72 £ 5. 62% 38.36 £ 14.23
Fy 30.75 + 16. 21 16.99 + 7. 60 27.11£9.18 37.30 + 10. 35 21.18 £8.00 31.97 £13.00
T, 28.97 + 10. 86 24.66 +14.85 24.22 £8.72 27.99 £ 16. 47 31.15 + 14. 36 26.87 £ 20. 36
T 34.17 £ 14. 04 23.95+10.29 27.54+9.26 26.87 £ 15.04 24.47 £ 15. 39 26.86 £ 15. 17
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Table IV Activation Level of the Different Transmitters in Different Brain Areas
One Week after the Intensive Training (N=7)

INH S5HT ACh DA NE EXE
5 22.53 +£14.76  25.07 £ 13.84 27.41 £9.93 29.45 £ 18. 56 28.67 £9.79 30. 19 £+ 16. 38
. 37.81 +18.67 16. 72 £ 11. 24 32.66 £ 13.15 41.03 £ 21. 37 21.82 +£13.81 22.26 £13.02
5 30.50 = 12.07 18.59 = 14. 35 36.71 +£9.70 38.24 £ 17.34 17.46 £ 6.95 27.17 £ 12.22
38.60 +23.66  26.65 £ 7.40 31.15+8.08 19.51 £ 6.41 37.71 £8.40 15.16 £+ 14. 08

24.11 £10. 11 18.72 £12.90 25.94 £ 7.39% 38.26 + 19. 01 23.94 £ 15.38 36.30 £ 14.61
43.40 £15.28  23.78 £13.13 23.40 £ 10. 87 26.79 £12.39 34.52 £16. 10 18.83 £ 12. 53
37.88 +12.44  21.37 +£16.43 28.02 £8.75 34.37 £20.93 29.76 £ 14.88 21.80 £ 15. 12
41.23 +18.18 17.65 + 8.88 33.33 £21.03 34.19 + 15.37 30.30 £19.12 18.02 £+ 14. 16
27.82+£7.67%  25.25+21.40 35.98 £ 18.58 37.57 £22.87 17.19 £9.30 29.17 £13.39
30.40 £ 13.92 16. 32 £ 8. 60 30.07 £12.67 40.00 £ 15. 94 23.60 +£19.33 32.38 £17.78
39.00 +12.38  28.92 +16.80 29.29 £12.98 26.30 = 16.43 32.13 £15.60 13.73 £6.78

31.74 +10. 78 19.96 + 12. 29 27.34 £10. 04 37.88 £ 20.80 29.71 £15.57 23.09 £ 13. 66
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Figure 1 Comparison between the Moving Target Shooters’
Activation Levels of the Neurotransmitters in Left Anterior
Temporal in the Different Phases of Summer Training
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Figure 2 Comparison between the Moving Target Shooters’
Activation Levels of the Neurotransmitters in Left Parietal
Area in the Different Phases of Summer Training
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Table V. Comparison between the Moving Target Shooters'
Activation Levels of the Neurotransmitters in Left Anterior
Temporal in the Different Phases of Summer Training

HOHy ERPREE RSB S

11 48 VIR 1.37£0.73 1.89+1.77 1.60+1.15
KEZTF  1.86+1.16  2.54+1.31  3.32 % 1. 12%x
Fhg 0.94+0.91 1.114+0.92 1.29+0.82
N ) 2.614+2.04 2.14+1.97 2.36+1.85
I 2.05+1.50 3.31%+1.82 3.79+1.78
MR RIF 4.184+0.91  3.57+1.31  3.21 +0.85
L fek 3.934+0.92  3.07+£1.07 2.96+0.81
I I it 4,79 4+1.02 318+ 1.48% 3.32+1.29
[RAS &R 4.93+£0.81 4.46%+1.25 4.39+1.11
EE;al Rl 4,00 +1.42  3.63+1.90 3.69+1.42
ki 3.63+0.91  3.26+1.62 3.26+1.70
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Figure 3 RESTQ-S Subscale Values of the Moving Target Shoot-
ers in the Different Phases of Summer Training
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