2004 1 A
FLTAEFZ 1R

TFRAXFFR
Joumnal of Chongqing University

Jan. 2004
Vol.27 No.1

ESHRS 1000 —582X(2004)01 -0112 -04

A 0y 440 YL A A AV 40 el e 3 b BT OB

VIR ST - 3 &

(1. AF K2 245 EF T35, L 200092;2. AFXF ¥k, L% 200092)

B OERIBRAA OGS FEREMERAR R A Eme s FHhaePra, sStE KL Fid
£2 p 3 AR o4k 5P 32 3R 69 AR B A 4 m BB 4T 50 Hz,3 mT 4K 3% & 5 3% (ELFMFS) & 32 | 2§ 3 #Ak 64
SR BERMBAE LSRR FERTGASFRITLESN , SFAMBRA R R ITEA TR AA T
oo 4 F A& 50 Hz,3 mT ELFMFS £ 20 Cob st ARG A K EAA R YA 12/ 30 CTF 2 $ AR
A RRWHERNLTFHARAEKFF; EFRAFF4M4 T ,ELFMFS BAHBA M R H S tmia £ K % )3
#, Fmpe R XA, ELFMFS 58 & 69 & gk 57 (50 Hz,3 mT,30 C) Tt F BARG A K RAR L 0 jE
G ¥ T = A F 2 A4F M ELFMFS 3§ A B A ¢ S dm e £ kA F Rt TR mpEA T,

X BT L, ma, AR
FfESFEE:R318.03

FEE BB S Tl R JE , TR AR R B B B
¥ BIBREUREXASHNBT = HBAIXELE R
2 BRI IR, o R SR A YR AV R R R %

BAMNKERKE, EERENIEXBEHNEY

EEMEEESDEMHOTFRAREA Bl FLEH
B SRR R A AR E R & A, 18 B e g
FRAYM ., FERFARRXANE S KRBT T
KEMEEK, EARIMEB R GIFEE, WA F R
SFEVEKEFRRTHMNEYERGER SR LB
BB AR A G H FIDIBE LA B A AR EK
B, (HX e e BB S R SR MER R B
FREE] LA R B VE R A i 5 (A YRR B
XR8P,

A% B B 3 ( Extremely Low Frequency Electro-
magnetic Fields, fij#% ELFMFS) #5432 7F 100 Hz L F
I RS, Tk AR B EmBEU R EEEPRA
AR A A T B BE 3% (S0 ~ 60 Hz) BEJ& F UL HE T
H,iOMFREXRALS AR SHMEERBENE
AR R, IS B B RSME Y B S
PR, RERE A DRSS 54 D a g E
RN ROEABER X, I THRBCEBRIGIT &

« W BRE.2003 -09 -02
BE2WMA FB MRS BI(93)

X kPRIRES A

PB4 S0 AR AE W BH A A B, LA 40
RSB A VIR 0 B AR, SRR E R SHTE AR
T 8RR B ShAE W 0 B 2E 7T BT T , s L X S AT
HIR N RALEWERIE I BFS, 04 /5 5 4 b 71 B e B
B FERAME R R E TR A ER NI ML

1 HREJk

L1 wWHRERRE

KR—AHE12 15 cm, & 23 cm MRAAELS,
FEPISRHEIN 50 V A2 TR IE, IS i3, ¥ 1
MRETREBAKF—EnE, ZREEHRB =
3x107° T, Al WAL BFEZAMMFTZREH S, ¥
BB EANEE ISR ASEREK,
1.2 Heks

SEH K FATE R BAR R 44 4 R A AR BT AR
ARG Y ESA AR, $ERRET
20 CARPHEEE, B R ELRA Mt BE, WEIRK
ERKE RSURME KB EIRLAREEEHES,

FR Biti L4 4 40 PRV S B S AR (IR A B R 3 Xt 3h
FRME RN, TRAKET CO, WML, BE

ERR (1976 - ) .2, LT REA,, AP EBLFIR A , S o B4 R BT 5T



http://www.cqvip.com

F2TE5F1 8

¥ F: M@ ENARS L P AR E 113

K37 C, BEMBUERAN, HEBERE, id3%
R ROR BT LR A FIXS BB M HL B, iR 4
BB, I AT EH B T BEFE (Acridine Orange AO,
Fluka) , 280 B 08 T MEFGIRA T,

2 & R

2.1 BRI EME

ARIRE THERRMAEREE AR, 20 Cot, #4
S BARI R AERRE, REMR, REBHK,
RARE RBEL AR, BT ERREEESR,
—EOESLOEEFAEHESN(RLEL $), 30 C
W EHALERA (B 1 A£) ERBEEEX BH(R
A1 A)ERR BB MREEEE R, RRRHM L
Eam S, SBURMAERK G B X RAN
RIARMAEREE I AR B HTRRERE K, H
BT, KBERWERRBGEE, ARRET R
REROERBEEHEAR(RFE 1) o, FE—H
ELHPRMWES 20 CTERHA S RAMREK
BB AR 10 FIRPH 7 FREMR, ™
LEA 10 FRPRE 1 FHUR(AE 2 1)

B2 HFEMRERKER

2.2 BARAEKBHE
RIICRTLRA S BARBRPHERKE
MREREL, AR REARMAE R BRE,

*x1 IRASIRAFRRNFORKKE cm
t/h
A # 48 72 96 120 144
20 CximB4A 0.99 +0.63 1.18 +0.64 1.18 £0. 47 1.65 £0.65 0.95+0.33
20 CHSHE 0.92 £0.11 1.46 £0.28 1.44 £0.76 1.43 0. 67 1.28 £0.21
30 T A 0.29 £0.16" 0.20+0.09° 0.21+0.15° 0.1210.07° 0.26+0.15°
30 CHESHAH 0.75 £0.54*" 0.38 £0.66°* 0.10+0.07*" 0.16 £0.11*"° 0.27 £0.20°"*

W« 520 C XYERAME P<0.01; * + 520 CHBHAME P<0.01

2.3 HARRMERE LSRR

HNA 45 3 50T A T RF SSRGS AR B v 4
WA, R 2 PR, 20 CTT,BpAEA 53¢
RAMURRUERA LI EREREER 30 TX
BA520 CXRAMLBANEBER, B ARNELE
B EWRMEMEER B
*2 XRASHRAFBRLABMOELINES 2

t/h
4 3 24 48 2
20 THEA  1.560.73" 1.59+1.027 1.6610.85°
20 CTERA  1.74:21.16 2.03+0.75 2.36+1.15
30 CHEA  1.22+0.98 0.44 £0.93 0.72+0.70
0CERA  1.39:1.59"° 0.7020.70°* 0.73:0.71""

BB « 520 TLRAMHE P<0.05; * « 520 TERAMEL
P<0.01

2.4 PemirEEfE

HEXR P RN, CTRGLIEH S HE %R
B/ NT 20 CLLTRA , B3 64 TR K /0 8L
SREHEE, MR aEaE SEunHER, PR
EAGEIEH uHEF e b B RUREAR . — SR
EPEBEA R R A Bk Tl B ( WA 3) . TIFE20 TR
B BARMBEAPHREAE AR, @Y 6K
B PR RKEMHEEFARMYSRBEES(LE4),
2.5  ABigker Egnpan

750 Hz,3 mT &GP WA 72 h 5, G B2 3
EATHERT R R TRS T, B L 3 WAL, 3
FR 4 4R B35 B 508 (10.075 £3.56) x 10°, SEHBET-%



http://www.cqvip.com

114 ¥ K X ¥ F B

2004

3 WigsBaAgmsARRREs

L

4 EERGARIPRPRENE
33(2.54 £0.02) % , BEipAL TR MBS B 2B (2.931
0.28) x 10 , X% K(5.03 £0.01)% , 53FBAH
HUEBEHER,P <0.05,
2.6 HRBRACIOERBREE
RAEBHME T W AO B K REIFH AL TR A Fiti %
AHMAMERFTRR, MEBEREH A REELHE
R B ey, B BER R BE IR, SR E A W) LA
¥ AT /ME ( apoptosis bodies) , RE 5,

HS5 WipNEaEmMRTRR
3 @

MU ESKBEERSHAIE L ,20 CRBARNE
K BAER, B ENERHAWUB, R 30 C
RS XS FRA B LB anitk. B RT LAE i 50 He,
3 mT KRS B AR Sof P 8UAR A9 A 1 AR SR 41 g 0 38 7
BHER,BHATIBE. EHRBESRBL(S0 He,
3 mT)YEAIT ,30 CREGA I 20 CREFGA BRI AE
KHEFE®, I H 30 CHBARR K 20 TXRARK
EREM, B 15~25 CTREBRERKNBERE
WH. ALEPAILUEHEISH TSRS, 30 CTT
FRRMAREEREE BE L0 NIRREME, Bk
HTEAAH 30 C AR BER AR (9 A4 K B AR A B By 4 34

B—ERIMEIER . U O IR B R R v A T A —
TEERE.

MARK R e 5 5 R, 30 CRGA
PARTRAARAE R, () E & e i B h , RE K, E
Al R AES# BRERE, PR EAREEE
HHEFIE A ER E RSB AT . mRENRA
RBTHER, HAEREHER, R AR EKR
o 20 CREGERARBA RS TGHRE, REBEH
K, AXAMPEAREHFR. XHEAR—OBERN
(20 C,30 C) BB FHIEABARUFIBIRKERY
MBI AR AR A KA, RE YRS MERE
EBHIERAXE—ERER A S5 IRARMAEERR
A HBBRERSED . EUERRENTIE
TR 42 B R PR AT o 1 1R BE 3805 el L, 6 FRE B AN
BEENTTRESEARPAAERERRARE, Zhao
1 Johnson % @5 BT F 60 Hz,0.1 ~0.8 mT
MR35/ INIT/10T1/2 40 g 3¢ 2.4% DNA & Siignsx
FR A TRIGBHE 2 RN, BERKXATKRA M
XfABLH4H A DNA & RIE I35 R4 FAEIRE N A
L Hith T pd A RRERAMOAR T4
. Hermann 1A HATTE XS B BE 35 40 B A 026380 19
R Y BRBEEGMA TN TFHERNNOR
ma ', B M B AR B B 35 A 0 R LB B B+ 43
.

WAk, F 1 PRIRAFEEIE K BTE 96 h AERR
e s hn, T7E 96 ~ 120 h RB PR, W HERHE
MR 22 4 R0 i AR B A AT K B
THRIMEA . LATEHRE A N BE3H3800E 7T LA RIS PR A
FERIAO A I, I S 45 3D, BRI R AR
HARRENOER EREXRT R 20 CTTHEGR
FASRAMREREARER , X HH 10 FIRE
7 R BMRTTEAH 10 ZFIREE 1 ZRKEMIR, &
FRROAEKEERBMNMEES  FERBOERL
SBMR, Bk B = v B, AR FAE—1IH
BREG R —E 0 RMRE K™ EZNHE R
SEARNEGBHAETERAGNEADRENER,E
RTLUEHITERANTRIMARY) PR HKIEE,

AT N2 S0 Hz,3 mT ELFMFS B 72 h By
N it LT 4 40 B 3k A7 T PO %R, K3 ELFMFS 7 B 8
MEMBEAINFA(P <0.05) , F AL BMET UE
K I3Z ELFMFS RGHHMMEE RA TR, RIANH
AR YR 2 50 A R W 4B B, (B 4 B AR S S
WATRFVAZ R Y ELFMFS 53080 A IS #8500 19
4 RAEMRXE, BRI KEAFTLRA ELFMFS 7]

!


http://www.cqvip.com

FUTAF 1 M X

¥ A ERKECES THARE 115

3R IAT, H iR ELFMFS 74 A] 845 —Ff {2
Py B T d FHR 4R IE % AT 12k wat ik, {2
A e E AN R R TR IFAHE . ARAT
E— I REEXRXZIMEARGRNOED IR, B
IR AR —E FREERT AT AR B R R ek B AR
SR, AN BB SR A SN B F R B, AT
AT WFRBEAREREES, RGBT BROH
HEATR—IREEENAEYELIR, B RERNE
1 ER EAREN BHNEEREFRENRESE
EEEE, —EEAMBELMAZETEES KA
FATAEERM, Ca Mg (KB ERA YIEEEIS
M SHEAT K EEREXT ., AABRAT T/
SRS AR 5 X LR AE R B — B 5 R, LA BsE
Eep , RATHFE— BT DNA 534 AE AR BF
RGBT ARAE T M,

AL 3 mT TS FHEARRAEAK
EATIER , Xt AR 40 B s s AR MR e R, 7T
HER B AR AR RE 5 3 A ) 40 B Fn sh 0 4 B B 1 L R
[F], 3 B 40 M R e T8 R A T T AL BB, A
il AT 4EAn R R AR AP B S A0 T, (R e AE AR R RE 3558
TR SIS I AHE, Hermann'"' B2 7 Hajxt 55
B T 35 004 40 R A 49 2 250 B 9 T AR TE B — 26 ) 3,
A SE MR IBP T EFESENER B
BEBAEEESR B E R EURIER SRR
KABEEFRFBHIRERRN—BHNEERR. 451

R TE SRR S | TR R LA R 3558 B 2 L A 1]
ERL R FBRHFELRRYTRELEER, U
JE W LK R T I8 LR E S BRI LR RN,
AWt BE1 T 03, LA R AR i B 5 1E 58 BE Fet (] 2
B e IS, BB R AR

S % UK :

[1] HERMANN B. Problems of electromagnetic field effects in
cell biology[ J]. Bioelectrochem and Bioenerg, 1999, 48.
355 - 360.

(2] xI8k, HE SEHMME YRRV G TR RE
[J]. BF KFFIRESRR,2001,22(5) 89 -92.

(3] ik, ¥l A EEROEYFERMT]. R
K2R B 2 ,2002,23(2) ;110 - 113,

[4] ZHAO Y L, JOHNSON P G, JAHREIS G P, et al. In-
creased DNA synthesis in INIT/10T1/2 cells after exposure
to a 60 Hz magnetic field: a magnetic field or a thermal
effect[ J]. Radiation Research,1999, 151; 201 —-208.

(5] okBe%E, OEK, RE=. BHLRFHMHFILERL
Rt J]. HYBIR, 1999, 19 (1):168 -74.

[6] NOMURA T. Programmed cell death in whole body and or-
gan systems by low dose radiation[ J]. R radiat Res , 1992,
23 109.

(7] BT,k AR, SRATIM]. SN . TEER
KE WAL, 1997.

The Biological Effects of Low Frequency Electromagnetic Fields on Cells

LIU Xin' , ZHU Jian' , ZHONG Ji-kangz
(1. School of Life Science and Technology, Tongji Univercity, Shanghai 200092, China;
2. School of Science, Tongji Univercity, Shanghai 200092, China)

Abstract: The biological effects of ELFMES including proliferation and apoptosis of cells as well as the damage of DNA

are initially evaluated with the treatment of plant cells and human pulmonary fibroblasts in low frequency magnetic fields

with certain intensity and different time intervals in vitro. Cell culture, counting in vitro, fluorescent dyeing analysis and

single cell gel electrophoresis are adopted. The results demonstrate that the electromagnetic field with the intensity of

3mT can affect the proliferation and apoptosis of cells significantly.
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