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Study on the Performance of MRS

of Certain Functional Parts of Brains of Elite
Archers under Mental Imagery Generating State
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( Psychoneuromuscular Theory)
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Abstract: T his study aims to inaugurate a new method to study the senior function of human

,
2%

brain by contrast and analysis of the concentration value of NAA, Cho, Cr etc. in white matter
of dorsolateral prefrontal cortex and the anterior cingulate cortex of 20 talented archers who
have received a mental imagery training. The results show that: 1) there is no distinct differ
ences among the concentration values of NAA, Cho, Cr etc. in white mat ter of dorsolateral pre-
frontal cortex and the anterior cingulate cortex and the ratios of them between male and fe
male.2) After the archers have received a mental imagery training, the concentration values of
NAA, Cho and Cr in white matter of dorsolateral prefrontal cortex and the anterior cingulate
cortex decrease sharply, and the brains response and metabolize quickly, which shows that the
two parts have taken effect in this process and have helped to refresh the memory.
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Table 1 The Athletes General Information
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2 6 ,
2 s NAA Cr Cho (P>
NAA Cho Cr 0.05),
(P> 0.05) 7 ,
3 s ) NAA Cr Cho (P>
NAA Cho Cr 3 0.05)
, (P> 0.05) 8 s
4 , NAA ( P <0.05),
NAA Cho (P <0.05), Cr Cho Cr (P>
0.05)
5 s 9 N
NAA Cho Cr 3 s NAA Cho Cr3 s
(P> 0.05) (P> 0.05)
2 H MRS (mmol/ L, X £SD)
Table2 The F Test Resuts of H MRS Detection on the White
Matter of Dorsolateral Prefrontal Cortex for in Two Different State
NAA Cho Cr
ZRRE 55 921. 80£553. 53 560. 94£203. 03 431.21£209. 23
*F 960. 06 £455. 32 611.981%303.28 490.4%£208. 171
P 0. 685 0.357 0.988
EIES Filsn 754.09%151. 96 424.91%115. 86 400.37%125.82
*F 663.96%222. 84 443.08%92. 366 389. 7£56. 432
P 0.378 0.636 0. 099
E:* AR P<0.05 TR
3 H MRS (mmol/ L)
Table 3 The F Test Resuts of the Ratio of H MRS Detection on the
White Matter of Dorsolateral Prefrontal Cortex for in Two Different State
Ch/Cr Ch/NAA NAA/Ch NAA/Cr Cr/NAA
RS 5T 1.44%0. 65 0.58%0. 14 1.8%0.44 2.2%0.89 0.38%0. 0
*F 1.25%0.16 0.61X0.05 1.66%0. 14 2.03%0. 66 0.49%0. 06
P 0. 007 0.243 0.192 0.515 0.597
R iES 5T 1.13%0. 37 0.57%0.12 1.81%0.37 2.03%0.7 0.5%0.17
*F 1.14%0.2 0.63%0.24 1.76£0.73 1.74%0. 63 0.5%0.13
P 0.186 0.267 0.297 0. 830 0.770
4 H- MRS (mmol/ L)

Table 4 Thet test results of H- MRS detection on the white matter of dorsol ateral prefrontal cortex for in two different state

NAA Cho Cr
LR 939. 461+489. 87 584. 51244, 21 458.531202. 21
EIAES 712.49%£185. 54" 433.3%+101. 76" 395.45%£96. 29
P 0. 042" 0. 047" 0.233
5 H MRS (mmol/ L)
Table5 The t test results of the ratio of H MRS detection on the
white matter of dorsolateral prefrontal cortex in two different state
Ch/Cr Ch/NAA NAA/Ch NAA/Cr Cr/NAA
LR 1.35%0.48 0.59%0. 10 1.74%0.33 2.12%0.77 0.43%0.09
R AL% 1.13%£0.29 0.60%0.17 1.79%0. 50 1.89%0. 66 0.50%0. 14
P 0.093 0.947 0. 836 0.313 0.205




.o MRS

6 H- MRS (mmol/L)

Table 6 'The F test resuts of H- MRS detection on the anterior cingulate cortex in two different state

NAA Cho Cr

LR 55 819. 59£366. 94 539. 7%220. 09 481.24%214. 85
¥ 834.381%315. 08 652.45%319. 32 533.16%190. 15

P 0. 698 0. 347 0.755
RIS Filsn 719.8%104. 17 493.54%151.48 421.61%108. 64
¥ 648.75£117.92 476.76186.3 385.51%90.25

P 0.752 0. 161 0. 637

7 H MRS (mmol/ L)

Table 7 The F test resuts of the ratio of H MRS detection on the anterior cingulate cortex in two different state

Ch/Cr Ch/NAA NAA/Ch NAA/Cr Cr/NAA
LIRS 55 1.25%0.5 0.68%0.12 1.510.24 1.87%0. 69 0.43%0.08
+*F 1.22%0.33 0.88%0. 11 1.15%0. 14 1.57%0.23 0.6%0.06

P 0.292 0.972 0.520 0.091 0.710
EI S B 1.2410. 46 0.7%0.25 1.5310.42 1.8110.54 0.5%0.17
+*F 1.3%0.36 0.71%0.05 1.42%0.1 1.77£0.51 0.47%0. 4

P 0.533 0. 081 0.113 0.879 0. 097

8 H MRS (mmol/ L)

Table 8 The t rest resuts of H MRS detection on the anterior cingulate cortex in two different state

NAA Cho Cr
RS 826. 98+330. 49 59.08+271.25 507.2£197. 82
EI AL 684.28%113.57* 485.15£119. 41 403.56%98.27
P 0. 049* 0. 127 0.079
9 H- MRS (mmol/L)

Table 9 Thet test results of the ratio of H- MRS detection on the anterior cingulate cortex in two different state

Ch/Cr Ch/NAA NAA/Ch NAA/Cr Cr/NAA
ZRRE 1.23%0.41 0.77%0.15 1.35%0.27 1.72%0.52 0.50%0. 11
ER A4 1.2710. 40 0.71%0.18 1.4810. 31 1.79%0.51 0.53%0. 14
P 0. 766 0.577 0.472 0. 664 0. 706
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