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Neural Adaptation Analysis of Muscle Isometric Maximum
Voluntary Contraction Resistance Training at Different Joint Angles

LIANG Chengjun, MA Jing
( School of Physical Education, Liaoning Normal University, Dalian 116029, Liaoning, China)

Abstract; Objective To study the characteristics of neural adaptation for resistance training of maximum
voluntary contraction (MVC) of muscles at different joint angles. Methods Thirty healthy male college students
were randomly divided into 3 groups, and each group was subjected to MVC isometric contraction resistance
training at elbow joint angles of 45°, 90°, and 135°. Surface electromyography (SEMG) signals of the biceps
brachii were measured before and after training, and the root mean square (RMS) and median frequency ( MF)
of the sEMG signals were also analyzed. Results There were significant differences in normalized RMS of SEMG
for the biceps brachii before and after training at 45°, 90°, and 135° elbow joints. Comparison of the RMS
between different angles after training showed that 45° was significantly different from 90° and 135°. There were
no significant differences between 90° and 135°. After training, no significant differences were found in normalized
MF at all angles. Conclusions The RMS of SEMG shows angle-specific changes, while the MF of SEMG does
not have angle-specific changes. When the biceps brachii is at the middle and large elbow joint angles, the neural
adaptation effect produced by isometric resistance training is better.

Key words: joint angle; maximum voluntary contraction (MVC) ; resistance training; neural adaptation
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Fig.1 sEMG measurement before and after isometric MVC resistance training at different elbow joint angles

(a) Before training, (b) After training
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Tab.1 RMS comparison of EMG for biceps brachiis at different elbow joint angles before and after isometric MVC resistance training

sk JATH/(°)
45 90 135
YIZEHT RMS ECONI MY 1 690. 00+774. 70 1 613.78+1 070. 95 1 470.22+845. 17
S/ WV 980. 67+454. 79 928. 00+585. 46 862. 67+534. 06
SEEMEAR LA 0. 572+0. 064 0. 59420. 061 0. 580+0. 067
YIZkJG RMS KA/ WV 2 003.33+527.78 1918.56+1 118. 18 2.079. 11£1 220.27
S/ WV 1 222.89+382. 43 1 234. 00+641. 66 1331.11£752. 97
EEMEARHEAG(H 0. 605+0. 051 * 0. 664=0. 061 ** 0.651£0. 053 **

55 HEBR VI ZR TR0 RMS S (E AR AL 5 D 7 25 Ak T HE 0. 605+0. 014 0. 661+0. 015 0. 654+0. 015

P J5 2250 B SRR W, AN [R5 7 BE 2 [R) 1|
)5 RMS PrifEfU(EZ BIAFAE 22 7 (W3R 2) .
R2 AEAMEFAEEZSK MVC HEAINIZEEKZS sEMG i

RMS b7 £ 547

Tab.2 RMS covariance analysis on SEMG of biceps brachii at

different elbow angles after isometric MVC resistance

training
kIE - A A Hh ¥ F BEE
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Tab.3 RMS multiple comparison of EMG for biceps brachiis at

different elbow angles after isometric MVC resistance

training

250 (%) X =X X%
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90°(x, = 0.661) - 0.006

135°(%, = 0.654)
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Tab.4 MF comparison of biceps brachii at different elbow joint

angles before and after isometric MVC resistance training

BT f B/ MF/Hz VIS EY4
(°) VIEZR:D) Ve VIR
45 48.3+9.9 55.3+13.8" 1. 146+0. 172
90 56.8+15.4  67.0£14.6* 1.212+0. 244
135 63.7+6.5 70.9+8.5" 1.117£0. 156

x5 FREMETHEZLK MVC HEAIZEKZ LI sEMG #

MF iR EFEST
Tab.5 Variance analysis on normalized MF of sEMG for biceps
brachii after isometric MVC resistance training at different

elbow angles

K FHM A ¥ F i
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x6 FEMXTAEIINELGE MF iREXESELILER
Tab.6  Multiple comparison of standard MF after training at

different elbow joint angles
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