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Normal Reference Value of the Ultra-Slow EEG Map of Shooters and Archers

ZHENG Fan-hui*, QUAN Zhi-wei', ZHANG Ping-fa?

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

Abstract: The technology of ultra-slow EEG fluctuations (SET) was applied to study the characteristics
of ultra-slow EEG fluctuations map signal system of shooters and archers in tranquil state. The study reveals
the following: 1. Comparing to ordinary people, the average activation level of whole-brain dopamine of
shooters and archers is low. There is a significant difference between the two. The difference exists mainly
in the right frontal part, motor area and parietal region of the brain. In those brain areas, the values of the
ordinary people are higher than those of the athletes. 2. There is no distinct difference between the average
activation levels of the whole brain neurotransmitters of the elite shooters and archers and those of the
ordinary shooters and archers. A comparative analysis between the neurotransmitters of the different brain
areas of the elite and ordinary shooters and archers shows that significant difference can be found in the
following: INH in left frontal part, 5-HT in left posterior temporal area, Ach in left parietal region, DA in
right occipital area and left posterior temporal lobe, NE in left parietal region and EXE in right parietal
region. 3. A comparative analysis of the average activation level of the whole-brain neurotransmitters of the
archers and the shooters of rifle, clay pigeon, pistol and moving target shows that there is no distinct
difference between the athletes of different sports. While a comparative analysis between the neurotrans-
mitters of the different brain areas reveals significant difference of the activation level of INH, 5-HT, EXE
and NE in right parietal region, left and right temporal area, right occipital area as well as the different
sports.
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Figure 1 Comparison between the Average Activation Levels
of the Whole-Brain Neurotransmitters of Shooters, Archers
and Ordinary People

3.2 Bk, GFREIE A B 5N A5 DX A 28 5 IS K
ek

Koy S FRE B 51 75 1 X P 2038 SIS 7K T 5
AL, BHATPIAOT AR IR )G 45 R o, BH U DA TEKR
FRfEI A ARX (F) (P=0. 001 < 0. 01) fELEART Wbk 5,

4
=
5
f




4
=
B
i

& HTEHARLBBREREFTAEZ AT AR g Sport Science Research

1BEX (C,) (P=0.01<0.05), TilX (P,) (P=0.047 &35 FMMX AR TURIE AT WY R 00 1 5 22 5
<0.06) AFAEHTELES, (XX, FEARESmT (AE2. &3, E2).

®1 il WHEIZE3) R 5 WA 42 E RT3 BOE K I H R

Table I Comparison between the Average Activation Levels of the Whole-Brain Neurotransmitters of Shooters, Archers and
Ordinary People

N INH 5-HT ACh DA NE EXC
iz 62 33.88 +£17.34 20.47 £ 5.95 29.86 + 6. 27 32.61 £ 7.90" 23.38+6.15 26.89 £7.99
HmA 22 32.26 £6.17 20.46 + 6. 38 30.18 +5.06 37.86 +6. 71V 23.52 +6.69 29.27 £5.60

VE: 1) RRP <0.01

*2 St SHETIE B B I X A B S K E (N=62)
Table II  Activation Levels of the Activation Levels of Neurotransmitters of the Different Brain Areas of Shooters and Archers
(N=62)

INH 5-HT ACh DA NE EXE
F, 34.80 £ 14. 87 21.37£9.62 28.05 £ 11. 60 29.49 +£12.06 25.35 +£12.06 26.58 +£14.99
\ 33.14 £13.07 21.45 £ 13.45 30.62 £ 12.64 31.66 + 14. 03 24.11 £12.00 27.12 £13.61
C, 34.10 £ 14. 16 22.00 £13.52 29.54 £14.01 29.84 £ 14.00 24.99 £13.74 25.69 +£13.28
C, 36.34 £13.61 21.20 £12.15 30.81 £ 11.16 31.75 + 14. 26" 23.89 £11.48 23.52 £13.76
P, 32.07 £12.32 19.29 £+ 10. 66 30.18 £ 13.35 34.08 £ 14. 28 22.23 £12.88 27.87 £14.78
P, 36.08 £ 16. 13 19.57 £ 11.01 29.65 +9. 89 33.39 + 14.59" 22.44 £10.23 27.15 +£15.85
0, 32.84 £13.79 19.98 +£12.88 30.64 £ 13.85 36.61 £ 16.56 22.64 £13.83 28.03 £ 14.26
0, 33.84 £15.88 20.53 £11.35 30.48 £13.2 33.05 £ 14.50 23.90 £13.33 26.06 £ 15. 06
F, 34.80 £ 14.75 21.21 £11.75 30.32+13.74 32.47 £ 15.17 23.03 £12.94 26.19 + 14. 07
Fy 33.48 £ 15.97 19.70+9.23 30.18 £ 12.61 32.34+£13.02 21.00 £11.20 28.99 + 14. 96
T, 34.75 £15.30 19.17 £11.32 29.11 £11.73 33.53 £ 14.74 22.82 £13.59 28.63 £15.07
T, 30.28 £12.69 20.11 £9.33 28.77 £11.04 33.10 £ 12.51 24.15 £13.36 26.82 +£13.18

e HEmMALE, 1) ®#RP <0.05, 2) Rx<0.01
F3 WA FRIE KT (N=21)

Table IIl Activation Levels of the Neurotransmitters of the Different Brain Areas of Ordinary People (N=21)

INH 5-HT ACh DA NE EXE
N 36.13 £15.08 23.02 £12.20 28.94 +14. 33 34.35 %+ 14.35 25.51 +£14.97 25.36 £13.15
\ 29.81 +12.13 16.98 £ 10.51 28.42 £7.75 44.57 £17.22 23.32 £12.86 32.27 £15.07
C, 31.03 £13.27 21.05 £10.72 31.09 £10.00 37.04 £ 16.85 22.86 + 14. 67 30.59 £ 15.40
C, 33.55 £8.25 18.39 £ 11.41 28.02 £9.87 42.13 £ 15. 42 25.64 £13.13 25.92 £10.63
P, 29.18 +£12.82 21.17 £ 11. 54 36.68 £+ 16. 52 37.14 £ 17.34 17.51 £12.37 30.32 +£14.19
P, 30.35 £13.60 19.76 £11.78 32.74£11.08 41.99 £ 16.51 19.95 £ 15. 42 31.98 £ 14.69
0, 33.92 £12.36 20.43 £10. 46 27.23 £10.06 35.89 £ 15.76 27.39 £13.62 30.49 £12.41
0, 30.47 £12.98 17.97 £10.91 26.37 £ 11.08 41.17 £17.50 27.30 £13.21 29.14 £11.79
F, 34.41 £ 12. 46 22.69 £ 10. 87 30.04 £9.80 35.85 £ 15.48 20.45+9.3 29.69 +£13.62
Fy 33.84 £17.98 22.91 £12.31 30.55 £ 13.74 33.32+13.54 27.68 £15. 37 26.55 £ 14. 57

T, 30.72 £12.87 20.90 £10.63 33.34+£12.45 36.70 £ 14.95 22.30 £13.27 29.50 £9.75

T 33.68 £ 15.53 20.30 £7.87 28.71 £11.94 34.26 £ 10. 12 22.42 £9.63 29.42 £ 11.67
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Figure 2 Comparison between the DA Activation Levels of SiEE R ENER (RE4).
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Table IV Comparison between the Activation Levels of the Neurotransmitters of the Different Brain Areas of the Elite and

Ordinary Group Athletes

N INH 5-HT ACh DA NE EXC
mBEE 14 35.62 +6.87 18.86 + 4. 73 30.34 +4.42 34.65+7.21 22.95+£8.19 24.58 +8.96
—fA 48 33.37+£7.52 20.93 £ 6. 22 29.72+6.74 32.01 +8.06 23.51 +5.52 27.56 +7.66
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Figure 3 Comparison between the Activation Levels of the
Neurotransmitters of the Left Frontal Part of the Elite and
Ordinary Groups

x5 T 418 By 53 % I X% Wi 20 5% B IE K (N=14)
Table V' Activation Levels of the Neurotransmitters of the Different Brain Areas of the Elite Group Athletes (N=14)

INH 5-HT ACh DA NE EXE
F, 42.02 £ 14.99V  21.99 £9.48 28.88 +10. 84 28.64 £ 13.81 24.89 £13.59 22.47 £15.09
F, 32.64 £ 12. 36 17.01 £8.45 33.65+12.88 36.71 £ 14.68 22.77 £12.16 27.58 £12.58
C, 37.83 £14.94 22.44 £13.69 28.14 £12.35 30.49 £ 14. 11 25.99 +£13.09 21.24 +£12.54
C, 33.52 £10.44 20.57 £ 14.44 32.55+9.92 36.79 + 14. 67 21.23 £12.94 25.50 £ 15. 04
P, 33.23 £ 14.54 20.63 £ 11.68 23.82 +8.98Y 29.21 £11.43 27.86 £ 11.60"  23.80 £15.03
P, 40.21 £ 14. 09 18.41 £8.89 29.12 £8.58 33.74+£13.73 26.00 £ 13.32 19.15 £ 12. 01V
0, 36.04 £ 10.91 16.91 £ 6. 83 30.14 £ 12.82 38.72 £ 13.22 23.53 £13.53 23.30 +£13.60
O, 36.26 £ 15. 59 20.25 £ 11.83 30.02 +11.92 31.33 +13.00" 25.82 £13.32 22.88 £15. 41
F, 30.47 £12.39 17.02 £5.90 32.47 + 15. 52 37.73 £ 13.43 17.36 £12.71 29.00 £ 11.23
Fq 37.82 £17.36 19.30 £ 7. 14 33.46 £ 11. 37 32.63 £9.80 20.15 +9.92 23.48 £13. 44
T, 34.03 £ 18.04 13.42 £ 5.95Y 32.24+£9.51 14.05 £ 12. 90V 16.88 = 11. 00 30.76 £ 17.56
T 33.42 £ 16. 07 16.33 £ 7.12 29.55 £ 11.95 35.81 +14.09 22.88 £17.28 25.78 £15.79

o

e 5o E, 1) #RP <0.05

*6 — MR ALIB Bl 5 4% o X & 22 5% TR K P (N=48)
Table VI Activation Levels of the Neurotransmitters of the Different Brain Areas of the Ordinary Group Athletes (N=48)

INH 5-HT ACh DA NE EXE
F, 32.70 £ 14. 31 21.19 £9.75 27.80 £11.91 29.73 £11.65 25.49 £11.74 27.78 £14.90
F, 33.28 £13.39 22.74 £14.40 29.74 £12.57 30.19 £ 13.63 24.50 £12.06 26.99 £+ 14. 02
C, 33.01 £13.90 21.88 £13.61 29.95 + 14. 55 29.64 £ 14. 11 24.70 £ 14. 04 26.90 £ 13. 33
C, 37.16 £ 14. 40 21.39 £ 11.56 30.30 = 11.54 30.28 +14.00 24.67 £ 11.04 22.95 £13.47
P, 31.73 £ 11.74 18.90 £ 10. 44 32.03 £ 13.91 35.50 £ 14.81 20.59 +£12.88 29.06 + 14. 65
P, 34.88 £ 16. 62 19.91 £11.61 29.81 £+ 10. 32 33.29 £ 14.98 21.41 £9.04 29.49 +16. 17
O, 31.91 £ 14. 49 20.88 +14. 10 30.78 + 14. 26 36.00 + 17.49 22.38 £14.05 29.40 £ 14. 29
O, 33.13 £ 16. 06 20.61 £11.34 30.62 + 13. 67 33.56 +15.00 23.34 £13.42 26.99 +14.99
F, 36.06 £ 15. 25 22.42 £12.76 32.47 £ 15.52 30.94 £ 15. 44 24.69 £ 12.66 25.37 £14.80
Fy 32.22 £15.51 19.82 £ 9. 82 29.23 £12.76 32.25+13.91 21.25 £11.63 30.60 £ 15.13
T, 34.96 £ 14. 62 20.85 +£11.99 28.20 £ 12.24 30.46 +13.90 24.55 £ 13.87 28.00 £ 14. 11
T 29.36 £ 11.57 20.62 £9.89 28.55 £ 11. 05 32.31+12.06 24.52 £12.18 27.13 £12.49

o

4
=
5
f




y
=
':ﬁ
Ui

& A EHABLRBEAETLALZEAONT AR g

b " H‘x —— e
B —s - —Eil
H f 11 -
1 e
e "-_
)
T=H SHT ik [ SE EXE

B4 ZEBXAASE LS — A 258 BB KT IR L
Figure 4 Comparison between the Activation Levels of the
Neurotransmitters of the Left Posterior Temporal Area of the
Elite and Ordinary Groups
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Figure 5 Comparison between the Activation Levels of the
Neurotransmitters of the Left Parietal Region of the Elite
and Ordinary Groups
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Figure 6 Comparison between the Activation Levels of the

Neurotransmitters of the Right Parietal Region of the Elite
and Ordinary Groups
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Figure 7 Comparison between the Activation Levels of the
Neurotransmitters of the Right Occipital Area of the Elite and
Ordinary Groups
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Table VI Comparison between the Average Activation Levels of the Neurotransmitters of the Whole-Brain of the Athletes of

Different Sport

N INH 5-HT ACh DA NE EXE
i 16 32.00 £8.46 18.30 £5.02 31.93 +6.57 36.21 +9.09 22.81 +7.41 27.02 +8.96
TG 12 37.27£5.05 21.91 +5.68 27.49 + 2. 66 30. 66 +6.03 25.70 +5.00 24.29 +5.55
Fit 11 34.47£7.01 22.96 +4.92 29.35 +5.50 30. 14 +7.17 23.43 +£5.34 25.17 £ 6.59
Bz 8  34.85+7.03 20.32 +5.65 30. 62 +5.06 33.32 +£7.62 23.79+8.1 26.27 +9.52
I i 15 32.21+£7.96 19.87 £7.48 29.51 +8.63 31.76 +8.06 21.87 +5.69 30.41 %+ 8. 38
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Table VI Comparison between the Activation Level of the Neurotransmitters of the Different Brain Areas of the Different

Sport Athletes

N P, T, T, 0,

INH 5-HT EXC 5-HT EXC NE
HH 16 27.90+13.68  14.76 +6.42  32.76 + 16.44* 11.86 +5.69 21.21 £13.97*% 21.12 +12.204
KHE 12 40.61 +15.30°  20.42 +12.83  21.29 +12.98% 18.86 +8.56°  28.66+12.36  34.86 + 12.93

FH 11 49.26 + 15. 46"  24.89 + 10. 73"  14.78 + 11. 60
28.62 £ 11.62% 22.12 +10.29% 23.27 + 14.51
22.38 £12.73* 34.14 + 16.43* 22.31 + 15. 99*

Bahee 8 37.80 +£10.51
S5 15 30.61 & 16.09°

15.36 £ 9. 18

23.73 £9.50% 24.34 £ 11.45%  24.47 £13. 17

22,12 £12.764

35.05 + 10. 27 18.61 £ 11. 5844

VE: 1. 5L, * RIRP<0. 05, xx KIRP <0.01; 2. 5FMLk, #3%/RP <0.05, #2 £R_P <0.01; 3. 5L,
AFIRP <0.05, AAFRRP<0.01; 4. 54k, *FERP<0.05, kFEpRP<O0. 0L,
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