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Fig. 1 The diagram of stimulation device

of 50 Hz magnetic fields
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Fig. 2 The current curve of I,
(a) The stimulation pulse. (b) The transient outward potassium channel

current.

AL BRA e A D Rl P A 8 R A PR L
(L ED R AR g S, i 4 4% -V 2
(K 3), LU H 0] 38 T8 e i B A7 4R
N T EEMH G0 1 AR, AR

S ]

W

(=
T

Ne]
(=3
S

—
W
(=

100

The density of current(PA/PF)
wn
S

(=)
T

-60 -40 -20 0 20 40 60
The depolarization voltage/mV
Fig. 3 The curve of 1,-V
m—n : The control group; ¢—e : 1 mT exposure group; A—aA: 5 mT

exposure group; ¥—v : 10 mT exposure group.
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Fig. 4 The inhibition effects of magnetic fields
(a) The rate of inhibition for /, after exposure to magnetic fields. m—n:
1 mT exposure group; e—e: 5 mT exposure group; A—aA: 10 mT
exposure group. (b) The changing of maximum current density at

different strength of magnetic fields.
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Fig. 5 The activation current of voltage-gated
potassium channel

(a) Stimulation pulse of I,. (b) The activation current of /,.
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Fig. 6 Effects of magnetic fields
on activation Kinetics of 1,

m—n : The control group; —e : 1 mT exposure group; A—A : 5 mT

exposure group; v—v : 10 mT exposure group.

Table 1 The fitting parameters of activation curve of 7,

Group Viy/mV k
Control group 536 £ 1.19 17.33 +1.09
1 mT exposure group -0.45 +1.30° 20.54 +1.23
5 mT exposure group -4.96 +1.23" 18.47 +1.13
10 mT exposure group -1.32 +1.32° 20.99 +1.25

*P <0.05.
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Fig. 7 Stimulation pulse and the inactivation current of 7,

(a) Stimulation pulse of /.. (b) The inactivation current of /,.
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Fig. 8 Effects of magnetic fields on
inactivation Kinetics of 1,
m—nm : The control group; ¢—e : 1 mT exposure group; A—a: 5 mT

exposure group; v—v : 10 mT exposure group.
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Table 2 The fitting parameters of inactivation curve of I,

Group Vin(mV) k
Control group -46.31 +0.69 7.11 £0.61
1 mT exposure group -54.62 +0.79" 9.25 +0.69
5 mT exposure group -66.94 +0.81" 9.82 £0.71
10 mT exposure group -59.79 +0.93" 12.76 + 0.82*
*P <0.05.
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Effects of 50 Hz Magnetic Fields With Different Intensities Exposure
on Transient Outward Potassium Channel of Cortical Neurons”

LI Gang"™", LI Dan-Dan", LI Yuan-Yuan"?, LIN Ling"

(” State Key Laboratory of Precision Measurement Technology and Instruments, Tianjin University, Tianjin 300072, China;,

2 School of Computer Science Sofiware Engineering, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract Despite growing concern about electromagnetic radiation, the biological effects of the frequency
magnetic fields remain obscure. The cortical neurons isolated from the mice were exposed to a 50 Hz
electromagnetic field (EMF 1 mT, 5 mT, 10 mT) for 15 min. Using the whole-cell patch clamp technique, the
currents of the transient outward potassium channel were recorded off-line, and then the effects of EMF on the
channels were investigated. Compared to the control group, a significant inhibition on the 7, was reported, and
the rate of inhibition were (63.0 = 2.2)% (1 mT), (55.0 = 1.7)% (5§ mT), (38.0 £ 1.8)% (10 mT), respectively.
Moreover, the characteristics of activation and inactivation were both influenced by EMF, because there were a
decreasing both on the half activation voltage and the half inactivation voltage. Additionally, different effects on
the channels had been found for the different intensities. In the research, the maximum inhibition rate of current
was induced by 1 mT, and the changing of the half activation voltage and the half inactivation voltage were the
biggest after exposure to 5 mT, and 10 mT EMF increased the slope factor of inactivation. The results indicated
that EMF affected the conformational changes of ion channel protein on cell membrane, and further influenced the

normal function of ion channels.
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DOI: 10.3724/SP.J.1206.2011.00183

*This work was supported by grants from Tianjin Application Basis & Front Technology Study Programs (08JCZDJC19400), Guangdong Science &
Technology Plan Project (2008A030102010).

**Corresponding author.

Tel: 86-13164048567, E-mail: ligang59@tju.edu.cn

Received: April 27,2011  Accepted: June 16, 2011



