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Abstract To study the effects of pulse modulated radio frequency electromagnetic field on locomotor
activity and neurotransmitter concentration in different brain regions of mice. Wild type C57BL/6J mice were
randomly divided into intervention group (n=9) and control group (n=6). The intervention group was given
pulse modulated RF electromagnetic field stimulation, while the control group was not given stimulation; 30
minutes a day for 5 days. The behavior of mice was recorded by camera, and the concentration of various
neurotransmitters in mouse brain was measured by HPLC-MS. After the intervention, the locomotor activity
of mice in the intervention group decreased every day compared with that before the intervention (P<<0.05);
Intracortical concentrations of y-aminobutyric acid, acetylcholine and other neurotransmitters, tryptophan
and phenylalanine changed significantly (P<<0.05), the level of serotonin exhibited a tendency of decrease,
but the concentration of glutamate did not change significantly. There were no significant changes in the
locomotor activity, concentration of neurotransmitters, tryptophan and phenylalanine in the brain of control
group animals. The 5-day continuous intervention had no negative effect on the anxiety level and autonomous
behavior of mice. Pulse modulated RF electromagnetic field could exhibit rapid impact on the locomotor
activity of mice, as well as the concentration of various neurotransmitters in different brain regions. The
increased level of introcortical y-aminobutyric acid may be involved in the reduced locomotor activity of mice

following such RF electromagnetic field treatment.
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y-aminobutyric acid
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Fig. 1 Comparsion of the movement distance during 25~30 min following RF electromagnetic field treatment with the

baseline in the two groups of mice
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Table 1 Comparison of concentrations of various neurotransmitters in the cortex of the two groups of mice

(ng/g)
VR A e )
R EZS U
MR (n=6) FTLH (n=6) WHRAL (n=06) T (n=6)
GABA 393.2+18.1 40184143 387.3+20.3 468.7+30.2%
GLU 773.9451.2 767.6+£90.2 72734423 781.2+109.1
DA 1.5140.16 0.89+0.12% 1.024£0.20 1.2840.13
5-HT 0.23+0.01 0.20+0.01 0.23+0.01 0.21+0.01
NE 0.2140.01 0.2140.01 0.2140.01 0.20+0.02
Ach 0.15+0.01 0.24+0.03* 0.180.02 0.26+0.02%
Trp 5.5640.20 6.4940.37 52940.28 7.0740.56*
Phe 15.14£0.48 1624135 14.140.82 18.0+1.69

e AFROREIRAMIL B S ER, *P<0.05

*2 AMENRERAZHREIERIRE

Table 2 Concentrations of various neurotransmitters in the thalamus of the two groups of mice

(ng/g)
JEA FE G A A fii
T2 33 R
YHRZ (n=06) TH (n=06) YR (n=06) T (n=06)
GABA 502.6+42.0 51234429 4745+51.1 591.9+101.3
GLU 659.0+53.4 619.4+36.5 670.3+46.4 738.9+138.9
DA 0.38+0.01 0.97+0.38 0.33+0.01 0.77+0.26
5-HT 0.45+0.04 0.38+0.03 0.4240.03 0.48+0.06
NE 0.5140.05 0.40+0.04 0.48+0.02 0.47+0.09
Ach 0.58+0.11 0.57+0.05 0.54+0.07 0.67+0.16
Trp 4374043 5434026 426+0.46 6.13+1.09
Phe 9.46+0.83 11.340.88 8.9940.91 1244247

*3 AENRNRA SIS RIRE

Table 3 Concentrations of various neurotransmitters in the cerebellum of the two groups of mice

(ng/g)
R e
SHIRAL (1=6) TR (1=6)
GABA 365.5+25.5 418.3+35.6
GLU 519.4£50.5 548.8£80.1
DA 0.01£0.001 0.01£0.001
5-HT 0.18£0.01 0.17£0.01
NE 0.26£0.03 0.21£0.02
Ach 0.094+0.01 0.1140.02
Trp 6.58+0.45 9.17£0.33%*
Phe 17.44+0.93 22.7+1.54%

VR SRR X RAM LA G E T, *P<0.05, **P<0.01
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Fig.2 Results of the open field test of mice
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Table 4 Main parameters of the open field test in two groups of mice

T

RG]

24 Giil s
Xt e T4 ot A T4

UL BRI R] (s) 2.60+0.70 333+1.35 227+0.34 2.0240.26 F110=0.06,P=0.81
TR 44.8+5.86 54.01+4.67 54.0+5.91 57.5+6.83 F1.10=0.56,P=0.47
BRYRY € 65.316.49 78.0+2.04 64.246.18 73.84:7.89 F1.10=1.99,P=0.19
FRAEVEL 5.16+1.01 5.1740.79 5.8341.09 4.17+1.01 F1.10=0.71,P=0.42
IBEHPE (cm/s) 3.7840.38 4.5040.39 4.46+0.30 4.9040.50 F110=1.04,P=0.33
PRIBITE (s) 122.249.22 127.2+5.92 133.3+9.40 131.0+£7.71 F1,10=0.02,P=0.90
WHIEHNEEES (m) 32.0%3.72 36.4+3.54 36.0+2.38 40.4+4.19 F1.10=0.90,P=0.36
TYLZEEE S (m) 13.34+1.70 17.54+2.57 17.442.63 19.8+2.00 F1.10=1.06,,=0.33
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