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[ Abstract]  Objective To explore the effects of high-frequency electromagnetic radiation exposure on the mood-
cognitive behaviors of mice, and to provide an experimental basis for the study on radiation damage mechanism and
protection. Methods The electromagnetic reverberation chamber can produce continuous and uniform high-frequency
electromagnetic waves. Different groups of ICR mice were exposed to high-frequency electromagnetic radiation in this
chamber for 1 d, 3 d and 7 d, and then series of behavioral tests were conducted to observe the changes in locomotor
activities, depressive-like and anxiety-like behaviors, and cognitive function of the mice. Results After exposed to the
high-frequency electromagnetic radiation (3 GHz, SAR 4 W/kg) 4 h/d for 7 d, there was no obvious change in locomotor

activity (times of grid crossing and standing up in the open field test) of the mice, while the times of entering the central
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region (P < 0.05) and the time duration (P < 0.05) were significantly decreased. Compared with the unexposed group,

the percentage of the times of entering the open arm in the elevated-plus maze (P < 0.05) and the time duration in the

open arm (P < 0.01) of the mice in the radiation group were significantly decreased. Meanwhile, the immobility time in

the forced-swimming test (P < 0.01) and the tail suspension test (P < 0.05) of the mice exposed to electromagnetic

radiation was significantly increased, and the discrimination index of new objects in the new object recognition test was

significantly reduced (P < 0.001). Conclusions

Continual exposure to high-frequency electromagnetic radiation (3

GHz, SAR 4 W/kg) can lead to anxious-depression behaviors and cognitive impairment of mice in a time-dependent

manner, which provides an experimental basis for the relevant study of prevention and therapy techniques.
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Note. RE: radiation exposure; OFT: open field test; EPM: elevated-plus maze; NOR: novel objective
recognition; TST: tail suspension test; FST: forced-swimming test. Numbers indicate days.

Fig.1 Schematic diagram of the experimental design
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Tab.1 Effects of electromagnetic radiation exposure for different days on locomotor activity of the mice
15 s £ I-RYR/ €
A Times of grid crossing Times of standing up
Groups
1d 3d 1d 3d 7d
ZE 4
120.90 +7. 57 108.00 £13. 15 94.25 +£9.20 38.63 £2.42 34.63 £4.88 37.00 £3.93
Control group
LR
120. 10 +£8. 23 112. 60 +13. 82 99.00 £7.55 41.13 £2.35 36.88 £5.44 39.13 £3.87

Radiation group

TE AR RS RENE AR SR HZ F L, P > 0.05,

Note. The radiation group compared with the control group exposed to electromagnetic radiation for the same time, P > 0.05.

K2 LR R F R AN R I )0/ BT S5 g b AR IE AT YRR (& £ 5, n=8)

Tab.2 Effects of electromagnetic radiation exposure for different days on anxiety behavior of the mice in the open field test

o A T IO b PR
(; ” Times of entering the central region Duration in the central region

roups

P 1d 3d 1d 3d 7d
2 HH
10.00 £1. 85 9.25+1.08 10.00 £1.91 12.25 £1.50 11.00 £ 1. 68 12.00 £2. 41
Control group

=3 " Q

ek 9.13 £1.32 7.38 +1.89 5.38+1.00° 10. 88 £ 1. 66 8.13 £2.18 5.25+1.05°

Radiation group

HORRERS RN A A SR A Z e, * P < 0.05,

Note. The radiation group compared with the control group exposed to electromagnetic radiation for the same time, * P < 0. 05.

BR3P G S B AN T VDX e Bk S N B AT B ( x £ 5, n=8)

Tab.3 Effects of electromagnetic radiation exposure for different days on times of entering the

open arm of the mice in the elevated-plus maze test

- B )P VR E AP (% )
gl ; : .
Total times Percentage of entering the open arm
Groups
1d 3d 1d 3d 7d
ZHA
14.63 £1.54 15.38 £1.72 12.50 £1.24 12.40 £4.32 10. 64 £2.97 14.73 £2.49
Control group
=y 4]
i 13.50 = 1. 40 13.25 +1.62 14.25 +1.28 12.10 2. 36 7.74 £2.51 5.58+2.79"

Radiation group

ARSI EA s HA SR A Z B, * P < 0.05,

Note. The radiation group compared with the control group exposed to electromagnetic radiation for the same time, * P < 0. 05.
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Tab.4 Effects of electromagnetic radiation exposure for different days on time duration in the open arm of the

mice in the elevated-plus maze test

1) SLRFTE] () FERE {5 B A T 43 e (% )
A Total time Percentage of time duration in the open arm
Groups
1d 3d 1d 3d 7d
Pl
179. 60 +13.25 219.30 +11.24 196. 40 £21.65 11.95 +5.07 6.18 +2.40 16.11 £3.22
Control group
fR sy o
197.00 +12.53 192.40 +17. 15 232.30 £9.98 5.95+1.33 4.42 +1.65 2.86 +1.70

Radiation group

IE A RRH RN A SR Az L&, = P < 0.01,

Note. The radiation group compared with the control group exposed to electromagnetic radiation for the same time, ™ P < 0.01.

RS R LR SRS B SR A RIS RN BRI REAT R 52 (v £ 5, n =7 ~8)

Tab.5 Effects of electromagnetic radiation exposure for different days on depressive-like behaviors of the mice

il BRI (s) SHA UK SRR AN B ] ()
(; Immobility time in tail suspension test Immobility time in forced-swimming test
roups
i 1d 3d 1d 3d 7d
2 HEA
50.63 +9.59 61.57 +12.83 63.17 +4.72 78.00 +7.63 106. 10 +11. 34 79.50 +13. 68
Control group
LB -
53.88 £12.45 70.25 £13.00 89.67 £9.99 96. 50 +18.93 117.50 £17. 65 135.30 £11.35

Radiation group

AR RS RN S A SRS HZ e, * P < 0.05, " P< 0.01,

Note. The radiation group compared with the control group exposed to electromagnetic radiation for the same time, * P < 0.05, " P < 0.01.

R 6 R AN KB E /NN T NI (2 5, n=8)

Tab.6 Effects of electromagnetic radiation exposure for different days on cognitive impairment of the mice

PR S5 PO T R Y X R R (% )

20 9
(;Ejjj Discrimination index of new objects in the novel object recognition test
roups
’ 1d 3d 74d
=t
: =ZR4 63.57 +1.97 64.40 +10.39 68.26 +1.99
Control group
=g
A 53.96 +6. 35 49.81 +1.75" 46.69 +1.85 ™

Radiation group

T AERES KBNS AU SES Az EE, * P < 0.05,* P < 0.001,

Note. The radiation group compared with the control group exposed to electromagnetic radiation for the same time, * P < 0.05, ™ P < 0.001.
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