41 % 55 8 Wl 2550-2561 LN ZN Vol.41, No.8: 2550-2561
20158 H31 H High Voltage Engineering August 31,2015

DOI: 10.13336/7.1003-6520.hve.2015.08.008

PRARE 371 B 824 37 ) 8 FR B8z

ALK I
(IR FEFRAIFTAAMOHETESE LT AMWMELSE S TR, HM 310058)

B O kA TRAELE. RS FHBSRIRI AR LIS R IEAME, (HEND N
BEBRIEATERE . N T ERE PRI LEE AT TT R AR 51 R AR B 837 BSOS R 777 180, A2 S ARG
PRSI BRE PR RO b, A T IR IR R RAT RE ARSI shsels . 4aiAn
I3 T LB AR U AT T R o K 2 R T A 7 AR W AT A R 3 ) £ R DU AR EEAE 1~2 22 ). N
IR G IR T AR AR N SR, M ARSI . SiSEIR O AR A,
BIEVE. BRHER . REARS. FREE ARSI O FISUEE ST . ERRA S T T A R A A
Wi AR T, AR5 2. DNA ISR RS . AR 5T R B HS ROS Hll. il Ca™'y B
MIE . BTN (RGN RENE R S5 T T o AR PR 1237 BIRARL 77 1 F) T b 7 - 24045 TCNIRP 5 5 Al IEEE
b, [ A AR AE S AR HRMY DA AR AN RS AR AE . ARR IR TT 7 ) B EL AR MR AR AR B 2 ) 6 2R Gk bk
AR IIVESS « FEAEIA 1 P B0 A Sk e 2R F B B A D RKSE

KEEIR: kRt AU ELF-EMFs; “EMIRNG (@RS WATHS: AU i 40 Avie

Health Effects of Extremely Low Frequency Electromagnetic Fields

BAO Jiali

(Research Group of Biophysics and Medical Engineering, Zhejiang Provincial Key Laboratory of Bioelectromagnetics,
School of Medicine, Zhejiang University, Hangzhou 310058, China)

Abstract: Extremely low frequency electromagnetic fields (ELF EMFs) that generated from transmission lines, trans-
formers, household appliances, and so on, have been a ubiquitous part of modern life. To date, potential health risks of
ELF EMFs are unclear. To summarize the researches of ELF EMF related health researches in recent years and to guide
the researches in the future, we briefly describe several physical characteristics of ELF EMFs and emphatically introduce
the research progress in the aspects of epidemiological investigation, human volunteers, animal experiments, cellular and
molecular studies, and biophysics. Most of the epidemiological investigations suggested that the odds ratio of ELF EMFs
health risks is about 1 to 2. Human volunteer studies have focused on cardiopulmonary physiological changes, behavioral
and neurophysiological changes, hematologic, melatonin, efc. Whereas, animal studies mainly targeted recognition mem-
ory, tumor, vascular permeability, melatonin, immune system, anti-proleliferative effect, synergistic effect, etc. Cellular
and molecular studies put main efforts in cell cycle, apoptosis, division, DNA replication, transcription, and translation,
etc. Biophysical researches mainly aimed at ROS mechanism, intracellular Ca®*, ion channels, robust behavior, sig-
nal-to-noise ratio, and magnetic particles. International standards have been established to define the limit values of ELF
EMFs, including the international ones like ICNIRP guidelines and IEEE standards,and some Chinese standards about
occupational hygiene and environmental control. Future research should include the system features of living body with
ELF EMFs intervention, such as robustness, emergent, efc., the real-time responses of organisms to ELF EMFs, and the
biological effect of electromagnetic energy.
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Table 1 Epidemiological investigation of relationship between ELF EMF and childhood leukemia
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