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Effects of a strong pulsed magnetic field on the growth-related gene expression of human bladder cancer BIU-
87 cells LIU Qi, MA Yan, LI Jie, XU Jian-li, LI Zu-hong, ZHANG Zhi-chao. Department of Rehabilitation Medi-
cine, Wuhan No. 1 Hospital, Wuhan 430022, China

[ Abstract)
growth-related genes in human bladder cancer BIU-87 cells. Methods Human BIU-87 cells were cultured in vitro

Objective  To estimate any influence of strong pulsed magnetic fields on the expression of
and randomly divided into a magnetic field group and a control group. Each group was further divided into 24 h, 48 h
and 72 h sub-groups. The magnetic field group cells were exposed to an 8 T magnetic field pulsed at 15 Hz for 2 h ev-
ery day. The control group cells also placed on the same environment, but not exposed to any strong, pulsed magnetic
field. The expression of B cell lymphoma/leukemia gene-2 (Bcl-2) mRNA, Bax mRNA and caspase-3 mRNA was
measured with RT-PCR, and flow cytometry was used to evaluate the expression of the Bcl-2, Bax and caspase-3
genes of the tumor cells in vitro. Results The expression of Bax mRNA and protein was significantly higher in the
cells exposed to the magnetic field than in the control groups. The expression of Bel-2 mRNA and protein was signifi-
cantly less. The expression of caspase-3 mRNA and protein in the two groups showed no significant differences.
Conclusions A strong, pulsed magnetic field can inhibit the growth of bladder tumor BIU-87 cells and promote their
apoptosis. The mechanism is probably related with the magnetic field promoting Bax mRNA and protein expression
and inhibiting Bel-2 mRNA and protein expression.
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35 Trizol ¥ W WA A 3£ F Invitrogen 23 Al 5 55 — i
cDNAG B & 0 H pe at Bl A YRR R SR A TR A
Fl; Bax , Bel2 M Caspase-3 —FFHT I [ € [F Santa
Cruz AT, FZSIGIE A A MK PR, AR BE
WAR AT A, BERCE B TE AR 3 em x 3 cm,
N-S R B 3 em , Bk oiRE 7 I (E SR B2 0 8 T, ik o i
FERKTF 10 ms, HE AN 15 Hz,

)i IR

MRS AT 40 i g bk BIU-87 Hhy At 5t BERF 2% Wb
PROMEHIEZE T 4 28 9 S48t H B0 IEC 1) 3% 329, BIU-87
SRR & 10% a4 1076 B9 RMPL 1640 1 F 58, T
37 C 5% CO, KiFRMIEFE, a7k H K& L5 5
B2 d SR SRI, RN = 80% oL e & il &
RO 0. 25% JRHEE B AL %18,

= SRS K AR

BEAE TR KB BIU-87 20 M BEHL 23 Sl ) B
HRWEHA , REEL 200 wl(2 x 10* 4~/ ml) FikE T 96
LM B FRM b AR 6 N FL . W7 A e 4
JifL B Tk b g R 3T T, eGSR R 8 T, MR
15 Hz, BRAER 2 b, FpfE3T Wi4s o5 F 4n i &
BET 37 C 5% CO P akad e, XHRA PR A
ST Wk bR 3 T wAk, e BRI S AL A [
TSLHG AT 24 h 48 h K 72 h 4 WIAEAR] B AH 22 Wi
BN B H A A

PO #2200 Bel-2 . Bax M Caspase-3 mRNA Kl

TALIRVEAT 24 h 48 h J 72 h Ji, % FH S 2
2 R [#4% [V ( polymerase chain reaction, PCR) 5 il 4%
ZH 400 Bel-2 Bax M Caspase-3 mRNA ik, 156 % H
Trizol ¥EFEHUAN M B RNA , #2 B3R 7 & 10 I 45 pE A7 3%
555 L cDNA , DL 5% 72 ) <DNA 125 PCR
B, AN B-actin fEN NS IR, B 10 pl PCR =¥ &
T 2% BERRWEEERS T HIK . Bel-2 LRSI F 50 .5 -
GCAGAGGGGCTACGAGTGG-3', Fisnl ¥ F 4 K .5'-
TCAAACAGAGGCCGCATG-3', 9§ 81 F B K B &
561 bp; Bax Il 51 ¥ J¥ 51 & 5'-CCAGCTGCCTTG-
GACTGT-3", F #5197 51 K. 5'-ACCCCCTCAAGAC-
CACTCTT-3', 9" 34 i BX K 2 R 479 bp; Caspase-3 - ¥jif
2518 . 5'-GGAGAAATTCAAAGGACGG-3', T Jif
SIYFH) .5 -AACAAAACAGAAACACGCCC-3', 1%
F B JE R 271 bp; WS B-actin FIF5 I WIFH1 R .
5'-GAGCTACGAGCTGCCTGACG-3'; il n | ¥ F5 K .
5'-CTCCTGCTGCTGATCCACAT-3", ¥ 14 F Bt K JiF Wy
370 bp, PCR ;¥4 Genefinder Y20, 2% B f5 B¢ it
HLvk, B S BT AN R, SR EE R A
SRrEE S i 1T 8 Bel-2/B-actin, Bax/B-actin K
Caspase-3/B-actin H{H , LI /R Bel-2  Bax M Caspase-3

B mRNA BRI & &

i S HAE Bel-2 \Bax M Caspase-3 25 1K

SR FH U =X A0 B ASCRS T 45 28 40 D Bel2 | Bax %
Caspase-3 HE 1 RIATE L, TR HE4T 24 h 48 h J¢
72 hJE , B MSCHE R 3 A ROk B2 A i, 2 IR h 5%
MY ( phosphate buffer saline, PBS) 134 18 2 1 [ &
J&, A 200 pl PBS I H B B 4T Bax | Bel-2 K
Caspase-3 FATT RPN, B2 KIR2), T4 CHIE TIHE
30 min, 28 PBS MV 1 K, A 200 wl PBS WA RERY
PENRMCINE U BRAR ARG, T4 CHET
B H30 min, 2278 PBS MBS OUER 2 R AR T E:
FET200 wl PBS A FHIRA)Ja ALK, RISFR98E
{HAC TS H A0 Bax Bel-2 & Caspase-3 YRR R,
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ARSI EAE LA (& +5) Ko, 2K H SPSS 10. 0
WRGETE A3 AL E AT T3 28 70 S T LE 8, P < 0. 05
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TUWE S X 4 4 4 MY Bel2, Bax M Caspase-3
mRNA )5 1]

TAZE JEAT 24 h 48 h f 72 h J5 XF 4% 41 40 il
Bel-2 Bax 2 Caspase-3 mRNA Kl J5 & B, #i 3 4H
Bel-2 mRNA TE £ B[] s 35 4 %65 B2 W] 4 86 {1, Bax
mRNA KI5 i 2 38 w41 0] 22 S B B e it 5 X
(P<0.05) ;2 24 MY Caspase-3 mRNA &35 7E £ i} ]
SR ZERBTG T2 L (P >0.05) , HAREE
W1,

= RWER A Al Bel2  Bax M Caspase-3 5 H
b0

T AT 24 h 48 h K 72 h J5 X & H A LA T
Bel-2 \Bax }2 Caspase-3 85 AR & ¥R, #4340 Bel-2 %
P FR IR A5 B[R] 5 22050 6] HEL2 B dd AT, A ) 25 S L
A G (P <0.05) ; Bax 8 FH R I AE A N (] 53
yAont HR2H W i 4 ey L W) 22 R A Giit 2 (P <
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HAWRBRSER ;2 HANM Caspase-3 £ ik E=AE
FBE S E 2= T G T 2E = (P >0.05) , Bk
BHRTEWSR 2,
F1 CRIFINHE A 2 41 BIU-87 R4 Bel-2 , Bax
J Caspase-3 mRNA Kk (7 £5)

5l Bel-2 mRNA Bax mRNA
*ik *ik

2 e
Wi
SLYUEAT24 h J5 0.882 +0.036° 0.754 £0.025°
SLYUEAT48 h J§ 0.726 £0.028° 0.886 +£0.032°
SEGHATT2 h J5 0.535 £0.031% 1.108 £0.024*
X IR 2
SEEGHE T 24 h 5 1.033 £0.041  0.623 +0.036
SEEGHE T 48 h J5 1.098 £0.026  0.656 £0.021

SEHEAT 72 h 5 1.104 £0.038  0.614 £0.034
e - 5 BR 2 AR [R]e B) A L5, * P < 0. 05
2 N[ENHE A 2 20 BIU-87 MR 4H A Bel-2  Bax
M Caspase-3 & HFEILKR (% £5)

0.652 +£0.023
0.668 +0.029
0.701 +£0.032

0.689 +0.037
0.674 +0.031
0.681 +0.025

g 5l Bel-2 EEI Bax ﬁEI Caspasei:ﬁ EH
#ik £ik Fik
X IR 2
S T24 h 5 5.83+0.44  3.48+0.28  3.94x0.54
S T48 hJF 6.11+0.36 3.62+0,35  4.25+0.44
SEEWITT2 h JF 6.33+0.54  3.58+0.42  4.12+0.48
w4
SEGHAT24 hJ§ 5.43+0.44° 4.26+0.54°  4.18 £0.64
SEGHATA8 h G 4.92+0.36°  5.22+0.35° 4.24£0.68
SESHATT2 h G 4.25+0.46*  5.76 £0.16"  4.66 £0.84

e - 5T HR 2 A (W] B) A L5, * P < 0. 05
Wi

Y M T e Az 32 Z A EE R, 40 Bel-2  Bax
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Bel-2 BEPH e ) AR FE 25 4 B IR B4t M bk 0 98 vh o3
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¥, BB G, AL TSR | P T I R 22 A A%
JEREFRA, H: C it 21 4B 7K 24 B R 2 A — 1> TEfifr )
BEARGERE , B A 40 MR S5 T IZ S5 R 2 S Bel-2
PN AT W A e B EE SRR Bel2
FE AT 5 4 i 2 ok 44 55 38 3 4 5% 32 fL ( permeability
transition pore , PTP) Y 2H 1 2 1 -if 1 R % 72 i ( ade-
nine nucleotide translocator, ANT ) AH 5.4 FH iy BHL 1 H: i
TEIE R, NI AEFF IR AL R SRR R 46l PTP JF
W, ARG RN, PTP JF AT 51— & 51 5 40 i 94
TGRSR i AR ¢ LT IESE B
A3 #01EG Caspase 25 11, 5 oh 40 i 08 12 72 )%
S5 Bel-2 FE R K H 3 1k 2R P A8 3 g B ok 40 e £
2 C KT 5 R, DA BE Lk 4 B R T, K
1) kST

Bax J&[H U2 Bel-2 Z G 5 — AN HE R 51, Bax /&
BB 0 Bel-2 [RIVE LA & 2 — i 4i i
T-RE, HAMYERYS Bel-2 ZEEAH ), Bax LK F %
it 21 kD WA, 440 A8 T, Bax DAL BT o
BRI -, I FLIE B — > Bax 4T 4 Al 1) 3
STE A I k1) R el O (5 o P R =/ B 82 1 R
T, Bax Ml SHE TN Bel2 oM FIE BRIk, HA
il Bel2 223k fE S -5 EH ., Bel2 5 Bax
W ] B EE B e o T 4l i iz, 5 Bax 5 5, W
Bel2# i, M-8 S, I #5815 ;)X Z M) Bax
ZEMG, A ALk S AR W AR R
FH58 K 6 x 10* V/m 1) 55 RE HL @ ik vh Xt GLC-82 Hilidi
AR AS49 filides 4N B E A7 R S T, 45 R 0w 42 ik
LRGSR R A B R T e Al
FEAHT 2 e R | i A 2 ik b e R VE S L 34
PUARTRIFEE Bel2 B £ IE FIMBIS , SRk erss ! ]
18 K walker-256 B 4 k42 FP 1 SD K EUA T B
7, SR 5 BEHL A o BRZH 5 50364, SRR 4 0 45 T A
A5 )% (£2450. 15,0.35,0.50,1. 50 T) [HE 7 T,
T 14 d JE BRI B, K e (1 S Bel-2  Bax 2
FEIRIEDL , 45 50 7R 52 56 20 iy A BRI /N T 4o R 2
(P <0.05) ,7f HiZ# Bel-2 85 (A 2635 B BAK TXF B4
(P <0.01) 1] Bax &5 [ 223K W BH & &5 T X4 BRAL (P <
0.05), DhEWFsRasi RIyFRM, Bel-2 M Bax 35 40l
T HABUIEKR

Caspase-3 J& Caspase ¢ i 85 LAY 01 2 — , /2 4H
TR F 2 —, HETHFE &8, K280 % 41
MEH T 0 PR R e A F5 i Caspase-3 41 F 1015 5 1%
FRBTEIAM AT SR AR R T
Y (REIEN 0.097 T, 455k 50 Hz) XSRS FRIY
N B9 SUN 4kt A7 T 70, 25 9 s B e A i 4 v
YU B B TS, 4l Bax M Caspase-3 25
P 2 34 f Bl R 37 T TR [B) 2 TR 48 A0, Bel 2
FIR N Bt B 3 T TOURRE [0 SiE < 11 28 7 e A1, e 1%
K RaAE 037 (RE7 % 10 mT) RHASMNEFR ) FLIR
S MCF-7 At 171100, 45 5% B/ MCF-7 difd e fale
3 s o BB A i e T 4, A
Caspase-3 8 [R5 SO0 AL B B 480

ARG R TRE R 8 T Wk 98 K T10 ms .,
BB 15 Hz () R 28 ik P i 7 o AR 185 35 18 N J5 B
Jifigd BIU-87 44T 1901, & BLLEE 371 124 h)i5 B
AIBE T LS FI 5B 40 0 B 20 it Jid 9% 5 26063 T 1172 b
BIU-87 #H HE AR BB i A8 /0N, i B0 e (o {4 [ 45 | e 24 46
A TS . il RT-PCR K & 3R, ®E 3 40
Bel-2 mRNA 335 78 45 1 [B) o5 #5755 % HE 4 BF {3 PR A1
Bax mRNA &35 M 4 X} AR 2F B I 3¢ 5 | 2 6] 22 S+ 359 2
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AL (P <0.05) s AR AR Won , #in i
Bel-2 25 [ ZRIRTE 45 I 18] 13 4 5000] HR 20 B 8 [ I, Bax
L RIR A o0) B 2H B I 1 0 | 2H 18] 22 S 3 B B it
RN (P<0.05), DA g5 3R bk ok i b 6e
fEHE NG BE R BIU-87 4t 1=, AL T 6 5 Bk vh
PRREIAEUE Bax mRNA MK 1A A7 Bel-2 mRNA
SR A ZRIRA OC, $28 7 Ik i st 4 37 e 3 4o i P K 2R 1
AP IR AR A I T R R, ok e 240 e o 1 3
T 03 AN AW 5T 1 R & 0k b 58 W% 3 X Caspase-3
mRNA KR R IA A 1 2552 VR J, &7 bk oh s w4
BB LR AT BB 5 0755 IR 4 P Caspase-3 FE 5] Je R
HFRIATCHE R HAUIPLHIA A itk — 200 5E
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