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[ Abstract] Objective To observe the biological effects of magnetic fields of different intensities on micro-
vascular endothelial cells in the human brain (HBMECs). Methods HBMECs were cultured in vitro under normal
26 mT, 62.5 mT,
110.7 mT and 215.6 mT at the center pole. Any changes to the cytomembranes were observed 72 h after planking u-

conditions and randomly divided into a control group and several magnetic induction groups

sing the lactate dehydrogenase ( LDH) method. Superoxide dismutase and malondialdehyde methods were used to de-
tect cellular oxidation due to the magnetic field. An inverted microscope was used to observe any changes in cell mor-
phology, and flow cytometry was employed to detect cell apoptosis. Results Compared with the control group, the
LDH value of the 215.6 mT group was significantly higher, but there were no significant differences in oxidative dam-
age, apoptosis or morphology observed. Moreover, there were no significant differences between the controls and the
26 mT, 62.5 mT and 110.7 mT groups in any of the above measurements. Conclusion Magnetic fields of different
intensity have different biological effects on HBMECs. A 215.6 mT magnetic field influences their cell membranes but
causes no oxidative damage, cell apoptosis or morphological changes. These observations and the mechanism need fur-
ther exploration.

[ Key words] Magnetic induction; Human brain microvascular endothelial cells; Oxidative damage; Cell
apoptosis;  Cell morphology
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BHBFT , C SN A W e 2 TR g s 7 RIS
LU A4S PN B2 48 M2 ( human brain microvascular en-
dothelial cell, HBMEC ) fE A WLEE X G2 , TR 1A [R) i Jakiy
B (26 mT .62.5 mT ,110.7 mT .215.6 mT) 7K % f 37 %t
HBMEC 2L Ak 45t 475 | 4 08 T B 240 e 25 i 52
M, DT A e A R 10 37 00 B35 B 38 977 Pk A %65 926 s 41 4%
FERARTE

B 57 %

— S FH LR

i AR 1 0 (polar surface center) 6B & 43 51)
426 mT 62.5 mT,110.7 mT ,215.6 mT ) 4 4[5 5 #
U, fEIPRMETR A 21 B 41 .C 415 D 41, W R RT3k

P12 mmx2 mm, P12 mmXxX2 mm, P12 mmXx1.5 mm,
D12 mmx2 mm, [ P2 44 RE R 2k SR (Ferrite) | 5 P
BRI (NdFeB) . #5 2GR mf s 2 S {2k
LR 1-4 JeFE 1,

ABIFFE I F G 4 B 85 57 AR 5 G % ( permeability )
PR T 1, 52 SRR, MR LT,
A SIS T R 2 A0 M IR AR R 1 mm, 26 mT
62.5 mT 110.7 mT ,215.6 mT £ 2H &% 5 2 ARVE H T 40 i
DX 35, 1 JER R Y BB R R 19011 ~ 21,84 mT
43.75~50.01 mT.77.49~88.56 mT .150.92 ~ 172.48 mT,
Y R R, B8 5 (2 PR T e, EL AR P T 40 B Ao 0
JEREH B 5 R SR T P R SR B SN AR TRD VR R4
TG U e U o JRS R, AT

4 D LWL (215.6 mT) TE e FF 2%

R4 R RGE E (L R E (mT)

F5 1 2 3 4 5 6 7 8 9 10 11
REPH A 25.3 23.0 20.7 18.4 16.1 13.8 11.5 9.2 6.9 4.6 23
TEIR B 61.6 56.0 50.4 44.8 39.2 33.6 28.0 22.4 16.8 11.2 5.6
BEIR C 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0
REUR D 209.0 190.0 171.0 152.0 133.0 114.0 95.0 76.0 57.0 38.0 19.0

T AR R P 5 0 O T 45 T v P 2 B A A R B AR 2R
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Bt , D0A5- 20 L 8 145 %2 (apoptotic index, AT)
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(x%s)
215 FEAZL LDH {A
X HRAL (R ) 12 52.92+2.81
Wi A 1 (26 mT) 12 52.08+4.06
3% B 4H(62.5 mT) 12 53.50+3.94
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W% D 44(215.6 mT) 12 60.67+2.64°
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4151 Pt R
X HRZH (AN ) 12 24.17£2.92  0.898+0.014
WY A #H(26.0 mT) 12 22.50+2.56 1.034+0.017
3% B £1.(62.5 mT) 12 23.37£2.90  0.962+0.011
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