:1000-677X(2014)02-0048-06

2014 C 34 ) 2
CHINA SPORT SCIENCE
Vol. 34,No. 2,48-53,2014.

The Impact of Handstand Training on

the Nonlinear Parameters of EEG and
Brain Function about Excellent Archers
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Abstract : The research is aimed at discussing the recovery of athletes”’ central nerves in shoot-
ing and archery events, which is based on the theories and methods on various changes of hu-
man body in handstand position. 24 excellent archery athletes who are still in training are test-
ed in the research. The following conclusions are drawn from the real time testing of EEG of
24 archery athletes in handstand training with different durations: there is a significant differ-
ence of the percentage of PCF on o band in bilateral occipital region between the position of
normal state and handstand after 5 min handstand training. And two nonlinear parameters of
EEG -the approximate entropy and Lempel-Ziv complexity,and six neurotransmitters of whole
brain are also greatly different from the performance in the state recovered from the training
(P<C0.05). The approximate entropy and Lempel-Ziv complexity of EEG,INH,5-HT, DA,
NE, EXC, total score of SCL-90 also changed significantly, compared to that of the archery
athletes before the handstand training 8 weeks ago. The research indicates that 1) the stimula-
tion of 3 min handstand training is not obvious. While in the 5 min training. there is a striking
change on part of Nonlinear Parameters of EEG and index of neurotransmitters of whole brain
between the original state and recovery state from the training. 2) after 5 min handstand train-
ing , because of different body positions, the percentage of PCF on a band at occipital increased
dramatically, and the nonlinear parameters of EEG as well as the index of neurotransmitters of
whole brain changed significantly, which could be treated as the positive changes caused by dif-
ferent body positions and CBFV (cerebral blood flow velocity). 3) eight-week-handstand train-
ing could increase 5-HT and DA greatly, and decrease total score of SCL-90 remarkably in
neurotransmitters of whole brain, which show that handstand training could ease the negative
mood , relieve symptoms and improve sleeping quality. Those favorable effects will be more ob-

vious with extension of the handstand training time.
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Table 1 The Athletes’ General Information
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Figure 1. The Area of Electroencephalogram Sample Test
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Table 2 Comparison between Percentages of Sitting
State o-Band Pilot and 3 min after Handstand Training( %)
3 min
F3 33.24422.78 32.16423. 47 41,.22413.47
F4 38.36425.06 36.56424.56 49.19+14. 31
T3 49.95+26.07 47.69424.77 58. 29424, 37
T4 50.454+23.13 48.43423.63 59.57423. 66
P3 67.07424.53 62.27423.25 69.75+22. 31
P4 67.99422.51 61.29422.33 70.21422. 81
01 73.11435. 66 71.31434.49 74.367433.39
02 74.19431.74 70.54+33.15 75.66+33. 65
3.2 a
5 min s F3.F4.T3.T4 .
P3.P4 a
(P>0.05), 01,02 (P<<
0.05, 3D,
3 5 min
o
Table 3 Comparison between Percentages of Sitting
State o-Band Pilot and 5 min after Handstand Training( %)
5 min
F3 39.26425. 89 24.42418.55 31.83+31.21
F4 37.19424.13 22.26419. 23 32.46+34. 11
T3 36.34423.73 30.24423.07 39.88422.82
T4 37.71427.56 33.39426. 48 40.76+17. 54
P3 62.584+27.88 45.62424. 23 59.23424.12
P4 60.44426.71 44,39424.11 58.46424.77
01 70. 47427, 22 52.34414. 87 74.57424. 294
02 71.99429. 31 53.57414. 65 74.18+26.614
AN 5 min P<C0. 05,



3.3 7 5 min
3 min
(P>0.05, 4); Table 7 Comparison between Whole Brain Neurotransmitters
5 min 2 of Sitting State and 5 min after Handstand Training
b
(P<C0. 05, 5). 5 min
INH 6.88+11.31 —11.68+13.47  35.68+25.12%4
5-HT —15.524+13.74 —17.47£12.65 17.25+17.62*4
4 3 min Ach 16.59-+17. 33 8.199.18  34.46+25 69*4
F DA 9.02+10. 49 —20.42423.32  32.19425.59*4&
Table 4 The F Test Results of EEG Nonlinear Characteristic NE 0.2747.11 22.88+26.7 —13.07415.37*%
)l [~ [ —+ — 29 * A
Parameters after Sitting State and 3 min after Handstand Training EXC 5.18+15. 81 15. 44412, 2 7.3246.18
it P<C0.05, A\ 5 min
3 min P<C0.05,
0.47640.069 0.415+0,082 0.50140.078
0.69640.099 0.645-0.091 0.663-0.107 8 8

0.19240.077 0.1544-0.112 0.20840. 089

Table 8 Change of EEG Nonlinear Characteristic Parameters

5 5 min and Psychological Indexes after 8 Weeks of Handstand Training
F 1 1 8
Table 5 The F Test Results of EEG Nonlinear Characteristic 0.5494+0.074  0.515+0.088  0.4934+0.122
Parameters after Sitting State and 5 min after Handstand Training
0.60240.127 0.62840. 149 0.7524+0.161*
5 min 0.20440.093 0.25940.097 0.29140.112*
0.517+0.083  0.312+0.108 0.60340.079 INH —15.15+18.17  14.16+19.44  20. 43425, 95*
0.6870.095  0.430£0.120 0.861£0. 15854 5.gp  —21.16414.19 —17.43428.37  7.92416.06*
0.17340.072 0.05240.082 0.294+0.110*4A Ach —1.07-+19. 88 4.66+8.53 14.23+18. 61
¥ P<0.05,4 5 min P< DA —7.29+18.43  23.42+433.31  27.09+22.59%
0.05,
7 NE 6.54424.08 —15.36+£16.17 —19.294+25.88*
3.4 EXC 31.51420. 54 25.11422.51 —17.21420.56*
3 mi PSQI 6.49+2.74 5.69+2.39 5.17+2. 46
i SAS 30.3746.27  29.8645.68  27.2746. 14
(P<C0.05, 6)3 5 min SCL-90 71.44+24.93  54.39426.73% 49, 71423, 84*
, 6 . % P<0.05,
(P<<0.05, 7)., 4
6 3 min
’ 9
Table 6 Comparison between Whole Brain Neurotransmitters
of Sitting State and 3 min after Handstand Training ° ’
3 min
INH 0.44+15.72 7.88+11.27 4.58+12.55 °
5-HT —13.61416.83 —22.15£23.25 —10.33+£17.92
Ach 18.37+10.01 12.88+9.73 23.8948.74
DA 13.52+11. 66 10.41+12. 67 26.03+17.29*4 ’
NE —11.96415.49 10.11£13.19 —19.44+23.18 °
EXC 10. 18+ 14.53 18. 08+ 16. 62 16.03+18. 21 s
il P<C0.05. A\ 3 min
P<C0.05,
2 , Lempel-Ziv
3.5 8
8 . s
( . . Lempel-Ziv 3
Ach . PSQI SAS ) s
(P<C0.05, 8), s
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