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Effects of a 115-kHz Intermediate Frequency Alternating Magnetic
Field on the Reproductive System of Male Mice

HUANG Changshuo"?, WANG Xiaowen', PAN Lin’, YANG Xin'?, CHEN Benke'?, ZHANG Dan'?,
ZHAO Lingyun', ZHAO Tiande’, TANG Jintian'

1. Key Laboratory of Particle & Radiation Imaging, Ministry of Education; Department of Engineering Physics, Tsinghua
University, Beijing 100084, China

2. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China

3. Institute of Clinical Science, China—Japan Friendship Hospital, Beijing 100029, China

Abstract  The goal of this study was to assess the potential effect of an intermediate frequency alternating magnetic field on the
reproductive system of experimental mice. Male Balb/C mice (18~26g) were randomly divided into four groups (n=8/group). Mice were
exposed to the magnetic field (115kHz, 10.5kA/m) for 1h/d for 7 days (short—term exposure group) or for 28 days (long—term exposure
group). Each radiation group had a sham control counterpart. After treatment, the mice were sacrificed and the testis and epididymal
sperm were separated. Testicular weight, sperm density, sperm activity rate and sperm motility were examined. Histopathological analysis
of the testis was also performed. The intermediate frequency alternating magnetic field did not affect sperm activity in experimental mice.
The testicular weights were increased by short—term radiation exposure, while sperm density and sperm motility were increased by long—term
exposure. Collectively, these results indicate the absence of toxicity on the male reproductive system associated with exposure to a magnetic
field at the tested parameters. However, the intermediate frequency alternating magnetic field might promote testis cell proliferation.
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Table 1 Comparison of sperm activity rate and sperm
density between the control and experimental

groups for 7 days (x+s, n=8)
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Table 2 Comparison of sperm activity rate and
sperm density between the control and

experimental groups for 28 days (x+s, n=8)

/10°mL™" 1%
11.13+3.63 28.45+9.52
27.06+10.58%%* 48.06+14.84*
* (P<0.05) ;** (P<

)

0.01). o

/10°mL™ 1%
16.31+2.61 53.24+5.68 Notes: *, significant differences as P<0.05; **, significant differences at
21.65+10.45 57.91£9.6 P<0.01 compared with the control group. The same as below.
3 115kHz 12mT 7d (x+s,n=8)
Table 3 Comparison of sperm motility between the control and experimental groups for 7 days (x+s, n=8)
/(pm-s™) /(pm-s™) /(wm-s™) /pm /Hz 1% 1% 1%
39.03+£8.54 17.58+6.73 20.93+7.10 65.12+6.13  1.43+0.34 7.97+0.90 52.14+5.19 60.57+4.53 80.51+3.21
36.67+6.78 16.92+2.99 19.69+3.10 63.63+7.41 1.46+0.54 7.61+0.52 57.19+8.53 64.52+6.69 83.99+5.90
28d (x£s,n=8)

4 115kHz 12mT

Table 4 Comparison of sperm motility between the control and experimental groups for 28 days (x+s, n=8)

/(pm-s™) /(pm-sT) /(pm-s™) /pm /Hz 1% 1% 1%
45.70+£5.64 18.24+2.71 22.96+2.68 65.36+14.34 1.56+0.42 8.43+1.47 46.29+10.67 57.19+11.26 74.15+5.72
43.28+13.55 23.59+9.6 27.09+10.16 53.00+18.81 1.81+0.76 6.50+1.59*% 61.15+£16.56* 69.50+14.05 83.15+8.13
5 115kHz 12mT 7d 2.4
(Xx+s,n=8) ’ 7d - 28d
Table 5 Comparison of testicular weight between the > >
control and experimental groups for 7 days (x+s, n=8) C b,
(1 2),
/mg
181.56+14.56
206.75+20.29*
12mT 28d

6 115kHz
(x+s,n=8)

Table 6 Comparison of testicular weight between the

control and experimental groups for 28 days (x+s, n=8)

/mg

185.98+33.83
208.34+19.69

1 7d (100x)
Fig. 1 Testis tissue biopsies 7 days after irradiation (100x)
2010,28(19)
4@7

83



J‘CM K

eview

_cuuec & '7(

2 28d
Fig. 2 Testis tissue biopsies 28 days after irradiation (100x)
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