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Mechanism Research of Hepatoma Cells Apoptosis Induced by Magnetic Fe;O, Nanoparticles
under the Effect of the Alternating Magnetic Field
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Abstract: Objective To observe the influence of magnetic FeJO, nanoparticles on the apoptosis-related factors in hepatoma car-
cinoma cells under the effect of aternating magnetic field. Methods The hepatoma carcinoma cells CBRH-7919 of rats were
cultivated and divided into the norma control group, the alternating magnetic field exposure group, 100 wg/mL nano Fe;0,
group, and the alternating magnetic field + 100 pwg/mL nano Fe;O, group. Superoxide dismutase(SOD) activity and malondialde-
hyde (MDA) content were measured by biochemica methods; the expression of Bax and Bcl-2 and the release of cytochrome C
from mitochondria to the cytoplasm were investigated by western blotting. Caspase-3 activity was detected by fluorescence mi-
croplate reader. Results The synergistic effect of alternating magnetic field and magnetic FesO, nanoparticles on CBRH-7919
cells can make Bax expression up-regulated and Bcl-2 expression down-regulated. Meanwhile, it can promote the release of cy-
tochrome C from mitochondria to the cytoplasm and increase the caspase-3 activeness. The alternating magnetic field or magnet-
ic Fef0, nanoparticles had no extra effect on the results done. Conclusion Under the effect of aternating magnetic field, the
mechanism of magnetic Fes0, nanoparticles inducing apoptosis in CBRH-7919 cells is connected with the increase of Bax ex-
pression, the reduction of Bcl-2 expression, the release of cytochrome C and the increase of caspase-3 activeness.

Key words: FesO,; nanoparticles; aternating magnetic field; hepatoma carcinoma cells; apoptosis
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1 XTHIFERAT Fe,0, HKALFXF CBRH-7919 4 SOD &4,
MDA & & IS (X+5,n=6)
Tab.1 The Influence of Magnetic Fe;O, Nanoparticles on the SOD
Activity and MDA Content in CBRH-7919 Cells under the Action of
Alternating Magnetic Field(Mean+SD, n=6).

Group SOD (U/mg prot) ~ MDA (nmol/mg prot)
Control 24.33+7.64 1.28+0.12

EMF 26.58+6.31 1.03+0.37

100 pg/mL NanoFe;O, 23.84+4.82 1.58+0.34

100 wg/mL NanoFe;O, + EMF  17.26+3.50 ** 4.39+0.83 **

**P<0.01 vs Control.
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Fig.1 The Influence of Magnetic Fe;O, Nanoparticles on

the Cytochrome C Release in CBRH-7919 Cells under

the Action of Alternating Magnetic Field
1: control; 2: EMF;3: 100 pg/mL NanoFe;O,;4: 100 wg/mL
NanoFe,0, +EMF. **P<0.01 vs control.
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Wl , 22 AR W75 Fe,Op AN KA TP RIVE HREf Bax 3=
IRHEIN, Bel-2 F ik, 255 8 % (P<0.01) ,

2.4 XTHIHER T Fe,0, @K KL F 3t CBRH-7919
4MAf Caspase-3 & 1ERI RN

Caspase-3 T PER I 45 2R WL 3% 2, 5248 k3 3 ]
Fe:Os YK KL ¥ 1E HI )5 , Caspase-3 i M W4 5% , 5
X RRZHAH LE 25 57 1 3 (P<0.01) .

R 2 TTHEAIER T Fe,0, aKHIF3F CBRH-7919 £l caspase-3
TE MR SSE (x25,n=6)
Tab.2 The Influence of Magnetic Fe,O, Nanoparticles on the
Caspase-3 Activity in CBRH-7919 Cells under the Action of
Alternating Magnetic Field (Mean+SD, n=6).

Group Caspase-3 Activity(RFU)
Control 33484523
EMF 3027+378
100 pg/mL NanoFe;O, 3964+416

100 pg/mL NanoFe;O, + EMF 87524792 **

** P<0.01vs Contral.
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Fig.2 The Influence of Magnetic Fe;O, Nanoparticles on the Bax, Bcl-2 Expression in CBRH-7919 Cells Under the Action of

Alternating Magnetic Field

1: control; 2: EMF;3: 100 wg/mL NanoFe;O,;4: 100 wg/ml NanoFe;O, + EMF. **P<0.01 vs control.
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