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Effects of continuous low frequency noise on the emotion and behavior of rats

ZONG Li', ZHANG Zheng-hua'* , XIE Dan', KANG Jing' , XU Miao-miao' , LI Zi-giang’

1. The Third Department of Occupational Disease, Zibo Prevention and Treatment Hospital for Occupational Diseases, Zibo
255022, Shandong, China

2. Department of Medical Psychology, Faculty of Mental Health and Psychology. Second Military Medical University, Shanghai
200433, China

[Abstract] Objective To explore the effects of continuous low frequency noise on the emotion and behavior of rats.
Methods Forty rats were randomly divided into normal control (NC) group and noise exposure(NE) group, with 20 rats in
each group. Rats in NE group were exposed to 100 Hz, 70 dB noise for 1 hour at early, middle and late time of the day in a
daily manner for 8 weeks. Rats in NC group were raised in normal background noise in an environment with a noise less than 40
dB. The body mass measurement, sucrose preference test, handling test and open field test were done to evaluate the emotion
and behavior of rats at the beginning and 2., 4, 6, 8 weeks of experiment. Results (1) The body mass change trends were
significant between the two groups at different time points(P<C0. 05). The body mass gain of rats in NE group was greatly less
than that of the NC rats. (2)Regardless of the impact of time, the main effects in sucrose preference test were significantly
different between the two groups (P<0. 01). The change trends of sucrose preference were significantly different between the
two groups at different time points (P<C0. 05), with the percentage of sucrose preference of NE rats greatly decreased with
time. (3) The tension stimulation score and pain score of handling test in NE rats were significantly higher than those in NC
rats(P<<0. 05 or P<C0.01). (4) The horizontal and vertical movement abilities in NE rats were significantly decreased with the
noise exposure period compared with the control group; the effects of time, groups and interaction were all significantly
different (P <C0. 05 or P<C0. 01). Conclusion Continuous low frequency noise can lead to decrease of body weight and

movement ability of rats, accompanied by emotional reactions such as anxiety and depression, and the severities of the changes
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are closely related to exposure time.
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Fig 1 Change in body mass in rats of the two groups
NC: Normal control; NE: Noise exposure. ANOVA for repeated
measurement. Fgoy = 8. 52, P<C0. 055 Fime = 7. 11, P<C0. 05;
Froupx time =5. 97, P<C0.05. n=20, x=%s
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Fig 2 Change of sucrose preference in rats of the two groups
NC: Normal control; NE: Noise exposure, ANOVA for repeated
measurement. Fime = 2. 27, P>>0. 053 Fyroyp = 10. 83, P<C0. 01;
Faroupime=9. 97, P<C0.01. n=20, z=s
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Tab 1 Comparison of results in handle-touch test

in rats of the two groups

n=20, xts

Group  Non-tension touches  Tension touches Pain
NC 1.040.0 1. 2340. 31 1.9840. 76
NE 1.04+0.0 2.14+0. 82 3.78+1.03

t - 8. 74 14. 28

P - <<0. 05 <0. 01

NC: Normal control; NE: Noise exposure
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Fig 3 Change of activity ability in rats of the two groups

NC: Normal control; NE: Noise exposure. ANOVA for repeated
measurement. A: Horizontal movement ( Fy,. = 8. 86, P =0. 033;
Faroup =8.95, P=0.029; Fgoupxtime=9. 56, P=0.018); B: Vertical
movement ( Fime = 9. 49, P =0. 021; Fgop = 9. 85, P<T0. 01;
Faroupxtime = 10. 67, P<0.01). n=20, x+s
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