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[ Abstract]

on the proliferation of the human osteosarcoma cell line MG-63.

Objective  To investigate the biological effect of 50 Hz sinusoidal electromagnetic fields at 1 mT

Methods

into control and experimental groups. The control group was incubated without an electromagnetic field; the experi-

Osteosarcrma MG-63 cells were divided

mental group was incubated in a 50 Hz, 1.0 mT sinusoidal electromagnetic field. On the 2nd, 4th and 6th day, their
proliferation was determined using a cell counting kit-8 (CCK-8) assay. Variations in the cell cycle were detected
with flow cytometry (FCM). Semi-quantitative reverse transcription-polymerase chain reaction (RT-PCR) was used
to measure cyclin Bl and cyclin DI mRNA. Results Compared with the control group, proliferation of the experi-

mental group cells was reduced significantly. The percentage of cells at GO-G1 phase increased, and the mRNA ex-

pression of cyclin Bl and cyclin D1 was significantly reduced.

Conclusions

A 50 Hz sinusoidal electromagnetic

field at 1.0 mT can inhibit the proliferation of osteosarcoma cell line MG-63 significantly.
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T2 24 CCK-8 Tl OD {H(x +5)

4 5 %2 KODH %4 K OD1H %6 K 0D fH
X HRZH 0.732 £0.045 1.300 £0.034 1.972 +0.105
LI 0.502 +0.026*  0.999 +0.075*  1.148 +0.068*

S0 R R A, 2P < 0.05
i IR all
SR AR AN SR 3 B, Bl WA 1 $ s (] Sk
K2 SHAEL, SCER 4 GO-G1 40 e 5 F ol 31K, S |
G2-M) M 240 f e o Le ) BE N 25 S B St B L
(P<0.05),

F3 NTIEAURNSLIGZH A0 I AE (& +5)
4 Bl
a GO-G1 Jﬂﬂ@sﬂﬂ;q G2-M
X HR 2
ERIDS 51.78 £0.25 28.05 +0.21 20.17 £0. 15
%4 R 60.47 £0.13 29.30 0. 10 10.27 £0.11
Hi6 R 69.48 +0.12 14.49 +0.23 16.03 £0.31
LI
EIDN 54.86 £0.13*  26.93 +0.41" 18.21 +0.16*
W4 R 64.27 £0.20°  27.25 +0.28° 8.48 +0.50°
EAPN 79.95 +0.21° 9.39 +0. 12" 10. 66 +0.22°
. S0 R R A, 2P < 0. 05
— .RT-PCR

AN TR F5U RS 8] Bsp, X6f B8 26 A1 52 56 2H 9 GAPDH |
cyelin B .eyclin D1 i) mRNAs Fik & 28L& 1 fF
782 AR, SE2H cyelin BI il cyelin D1 fmRNAs
FEIR TR, I HLBE T P00 [a] A4 S o Ul e

T it
(AR e R S d LT Y A IRAAN -4 SR B
FAIR Al e 1) S PR AR, o R A T K



- 814 - FRAE B A S A 2R 2011 4E 11 A5 33 B4 113 Chin J Phys Med Rehabil, November 2011, Vol. 33, No. 11

pugiit:i| LR
o a !
o E -

o =-
2 4 6 2 4 6 (d)

FHieti

B SIS e TS 2 K 454 KA 6 K 50 R4 H
e, ISR H RO 2 A

PRSP e BT AR AT SO
AT, RN PR 3716 7 T g 1 ] 45 e R e
Fe B ANTHTIAR, Santini 25" FERIFFT50 Hz1E 5% L
Fik 3 k15 TR 96 A M 285 B 0 5% Wi v B, R A 37 ] LA
B MG-63 Fl Sao-2 [ FE AN, Sabo 2517 7E
WA IR G X HL-60 20 i /) 52 ik & 30,1 T fi|
WEHVEFE 72 W n] AR S 40 0 B 36 1 . 0L S 46
W R R, 2 A L i 37 T P B S 3 2 MG-63 4 Jifd
5%t FRALAH B, (e TR

CCK-8 J2— A I 20 L 384 5 1) Jr v, B vl DA 2k
7 A P 4 8 A A A S e 1 PR B 2 i 1) Y I
S R A RS A B T 42 S R A e, 40 i
PR B =24 DNA A iATHI(G1) . DNA & A
(S),DNA A AUGHA(G2) M 24 (M) , Hf s
3 BB — i LR AR, AN ] A T 25 g £ s (] 25 5
FERAT G WK E ", eyclin Bl J&H 2525t
R R E A, e S 5
PAEHER FISI T, T 2 59 220 24k dn Al
PN cyelin Bl jd FIKBEMEUE G2-M L4 HL R
SN 3 A OB LA RN eyelin DIAE R
G1 SR &I 2%, 78 40 it ) 109 mp e EE B ) A 8 0.6 1-S
PR EEAE ], Hoad Rk R T8 G1-S M
SR SRR W S T RE SRR nT RE 2 R BGRALEE
ZRAR YL 0 PR R S8 1) AN M 38 4, A T S5 B0 R
A2 eyelin D1 JE PGS, W eyelin D1 FSE T £k,
W S5 G114 5, SR AT HE A S 31, o 290 it 94 g Ok
LI bR

ABFFEH, 1.0 mT .50 Hz f1F 5% o R4 3708 3o %t

MG-63 4 Jf 47 14 252 i) 35, 5 200 Jifa v %) 40 e ) B 2
cyclin BI Fll cyclin D1 9 5E [ FRIKFEAK, cyclin B1 &
PRI AR TG, ] G2-M A48 | DAY U6k 55 20 L A 24 4
%4 DNA B, cyclin D1 JERF R, FEGCO-G1]
FER HERPEA S W, @it XLl 2 AN iR s
5 £ 40 L P 8 B0 1 P A S B

AW AAESZ . D1.0 mT 50 Hz A9 IE 3% G
YR IR MG-63 4 A A 384 (8 3% M EL A BA 40 ol 4
F; @50 Hz 1F 7% HL G 5 8 3 #0461 cyclin B1 F1 cyclin
D1 FEPR 3K, T8 B R 98 MG-63 4 Jif 7% 2 Jifd S 1
/) GO-G1 HIFEK:  FERYEA S #1355 DNA &, i
RENH B R MG-63 21 b4 (B 3SR s DR 5 1
s ) g A, 33K Al 0 o 84 A %) 1 PR AR R A A g, BV LA
e A X A5 50 Hz 1E5% B @3 % I R
xR PR AT R AL T BRI AR

Z £ X @t

(1] -, BHEs, k4,55, 0.2-0. 4T izt o an e K gk
FF S RER R, A AE AT AL A7 ,2010,18 :1337-1343.

(2] RANVY. FRAERES MR 1Y 5 1) SE U F 9T 5 TR BRI AR Wi
,2006,6:10-13.

(31 0T, Ky A N SC B AR AR oo B2 1 37 1R 97 IR B Pl 2
RIIRTT. SRR 224 (24 0R) ,2001 ,47 ¢ 220-224.

(4] BFSCHE. wESZ MR AHLEL. A4k 2005 ,5 :41-43.

[5] Tsuchiya H,Kanazawa Y, Abdel-Wanis ME, et al. Effect of timing of
pulmonary metastases identification on prognosis of patients with osteo-
sarcoma; the Japanese Musculoskeletal Oncology Group study. J Clin
Oncol ,2002,20 :3470-3477.

[6] Santini MT,Rainaldi G, Ferrante A et al. Effects of a 50Hz sinusoidal
magnetic field on cell adhesion molecule expression in two human os-
teosarcoma cell lines ( MG-63 and Saos-2 ). Bioelectromagnetics,
2003 ,24.327-38.

[7] Sabo J, Mirossay L,Horovcak L, et al. Effects of static magnetic field
on human leukemic cell line HL-60. Bioelectrochemistry, 2002, 56 ;
227-231.

(8] BLSCHe, Brte I, SRS, 45, RIS RGN 1 A MG-63 4 il f=
RAFAL B LY ek, T EREA 2007 ,22:386-388.

[9] HHfE, S HEN 45 50 Hz BN/ IN BUB B 8] 78 5T 4 i
HEFH IR, TP AR PR A A 2R, 2004 ,26 :1-4.

[10] ZEmAT, 8 CER, 55 8 CyclinB1 7 41 it J&) 0 45 22 oo ke A %
JEH IR BB 54,2008 ,37 :8-10.

[11] Harwell LH, Kastan MB. Cell cycle control and cancer. Science,
1994 ,266:1821-1828.

[12] Udhayakumar G, Jayanthi V, Devaraj N, et al. Interaction of MUCI
with beta-catenin modulates the Wnt target gene cyclinD1 in H. pylori-
induced gastric cancer. Mol Carcinog,2007 ,46:807-817.

[13] /T, XB &, B ACH. CyclinD1 HIHF 5% 2F 8. BLAC b8 £ 2%, 2009 ,
17.350-353.

(&1 H #1:2011-07-14)
(A% #n )



	2011011 12
	2011011 13
	2011011 14

