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[ Abstract]

ferent intensities and periods on the expression of osteopontin ( OPN) gene of aortic vascular smooth muscle cells

Objective  To investigate the effects of low frequency electromagnetic field (LFEMF) with dif-

(VSMC) in rats, in order to explore whether or not LFMF has protective and therapeutic effects on coronary resteno-
Methods Rodent VSMCs were cultured with DMEM
supplemented with 10% calf plasma in vitro, and divided into a control group and LFEMF groups with different ex-
posed intensities (20 mT, 40 mT, 60 mT) and periods (10 min, 20 min, 30 min), then the effects of LFEMF on
OPN gene expression in VSMC were measured by using of RT-PCR and Western Blot analysis. Results The ex-
pression of OPN mRNA and protein was inhibited by LFEMF with different intensities and periods (P <0.05) , and

sis (RS) after percutaneous coronary intervention ( PCI).

positively relative to the intensities of LFEMF, but not periods. Conclusion The expression of OPN gene was sig-

nificantly inhibited by LFEMF.
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1L % S 35 L4H B ( vascular smooth muscle cell,
VSMC) 3 5 FHE B 75 3 ik ks A 45 4K, ( atherosclerosis,
AS) K 28 Bz 5 IR B ik 4 AR YT ( percutaneous coronary
intervention, PCI) J5 -5k %8 (restenosis, RS) W) & A= it
B EREEMER, VSMC LML 65 TR e S
HRMEYIMOC, IEHNOT, 3hIkEEF 2/ vSMC
AT AR, s 7, oy s FEfS a1, (HAE
LRI ZE T, VSMC AT f 20 AR 25 5678 R ok
RS DI R AV 78 Ry 5 LR A, T N IR
BNMEHATREIG I , 1X 2 B AS 2 PCI ARG RS 1Y
FEFREN S 25 R HRUE B B R 1 (osteopon-
tin,OPN) J& VSMC KR AL A bR 2L A, R IA B e
T VSMC 1R AN LWL 7 5 A — 44 i &5
METT, T 5 VSMC R & X2 K44, Kt 7E
VSMC Zhifff 3858 A Tl E LR Z A, RZ

YRR B0 710032 PHZE, 45 028 B2 R4 DY it R e L N R

Smooth muscle cells;

Osteopontin;  Gene expression

Az DR 0 40 L P - 2 3d ok OPN 3 72 3 3 VSMC
FhOA 5 AT A0 HarE N M R s IR
FERRAEA 5T & R, 365 > A A0 FL % 3% (low frequency
electromagnetic field, LFEMF) 7] LA# ] VSMC H45H i
¥ AHHHLHEI AR LFEMF &7 i@ 3 OPN %25
M) VSMC fY3G5E G575, E NS AR DLHGE . ARS8 DA
JEAREE SRR B E Bk VSMC X4, wF5% LFEMF X}
H OPN JEH F ik sz, DU BT e e & H T
RS M iR —E IR

5%

— FEME S A

Super Script II , TRIZOL Reagent, Taq DNA poly-
merase , dNTP ( Invitrogen A ] ) ; PCR 5147 ( LA T 4=
Y THE 7)) ; PCR Marker, 25 4 Jfi Marker (3% BHAE 5%
AW TR T ) 5 BUIEHE (Gibeo BRL 2 7] ) ; DMEM
ARG F5E (Hyclone 22 F)) 5 ILFEHTRE OPN BT
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(Santa Cruz 28 #)) s HRP Z5 & i 1L 16 (R +
TEAY) TR A]) s ECL 1357 £ ( Amersham 23 F] ) ; PK-
2 BUERAI L RETAR T A (TRN T TR 1)) 5 e il
SIpii A M B A ES Vs o TR

= KR FEBh K VSMC RSN FE

afi FhfErE AT R 200 ~ 250 g A9 SD KR (45 D%
BEK 2 Se g shay o 4R 4iE) 250 o/L i
(1.2 o/kg IRTE) BRI, JC W& 2500 T BUH M IS 3= 30 ik,
FE A O P 27 T LA SV iR A B SR BE
Y BB A RS J5 0. 25% R H
AR . JEBE T VLSS AN it 52 B RN (i -7 PR R B, 28 AL
SR AP R AL S E 5, UESE S VSMC, S5 H
5 ~8 fR4ti.

= HHEN

IR B A A, PP T 6 FLEEFRAR T,
ISR 48 h FHSLE o AR S 5 48 h, WAE AL AN
AT B Sk -2 5 g4 S V7 (reverse transcrition-poly-
merase chain reaction, RT-PCR) 1 Western Blot 23 #7T .
Syt G R 2 T, FE 4G TR E BT T A BE R
FRI—ZRT, SMLREL 3K,

USR5 e |

1. XRRA . TR E R .

2. SR A9 41, 43 HE 20 mT 40 mT .60 mT
Wi 4 24 h W4&YER 10,20,30 min, BRI NS
W8 KSR T P P (8], BE FLREARO. 5 em,

i .RT-PCR 437

1. H AL H RNA

2. T OPN B P59~ 0 51 9 )7 50 . i 5
CAA GGA GTA TAA GCA GAG GGC CA 3', FilE 5'ACT
CTT AGG GTC TAG GAC TAG CTT GT 3', 4 1 - By K J&F
200 bp; B-IL3h % 11 ( B-actin) 51 ¥ ¥ 51 b 5'GGT
ATG GGT CAG AAG GAC TCC 3', Fil5'TGA TCT TCA
TGG TGC TAG GAG CC 3', ¥4 i Bt K Ji 846 bp,

3. REG SR NVAR R SR W ARFL 7 .10 x RT %
MR 2 wl, 25 mmol/L MgCl, 2 pl, 10 mmol/L dNTP
1 ul,0.1 mmol/L DTT 2 pl, #9 ul RNA 51 mmol/L
OligdT 1 pl &% OPN ., B-actin FiF51#4 1 ul R4S,
70°C K10 min, PKIA1 min i A SUEG 5 AR R 76
SMRAT, 42°C KRS min, A 1 pl S5 S Super
Seript IT1E2JJ5 42°C 7K 60 min,

4. PCR W AR R S SRR 50wl 2 5% 55774
2 wl,10 x PCR i 5 wl,50 mmol/L MgCl, 1.5 pl,
10 mmol/L dNTP 1 pl, Taq fiff 0.5 wl, £ FHF51914
1l AFEK 38 Wl iRA), ROV ARAMFIT . 95°C F1EH
3 minfF,95%C 251 30 s,56. 5°C i & 20 s, 72°C % fif
45 5,330 NMEA, fieJ5 72°C ZEH 5 min,

5. HUPCR §7387 4 20 wl, 28 1.2 % BlE e I
(% 0.5 pg/ml EB) LYK, & H Alpha Innotech Corpora-
tion & Analysis System 5 it B A% R et A7 K, I
Labworks K {4 X 4 BH P 2% 2l 19 % B F 4700 52, A
OPN 5 B-actin F{ LUK 2577 1O % JiE LU AE AR OPN
mRNA HIX KRB B G e b X B B X BBl
1B AR AR R A I HE )

75 .Western Blot 53T

1. A% SCHR[ 5 ] A9 5 2 DA B O L RE ot

2. WL 10% 73 B S 6% WeAi e, JORE i 20 pl
JIEE 4225 H Western Blot 51 B K% I

3. MRS S R ks (%) =t AT T BT 4 — e, BRI
I=EHT A OPN BT H] PBS-T 4% 1:200 78, B & T
—PUE A T IERAS 37 CIRAR TR E 2 h,

4.8 —pt, RAEY SRR IC R St 1gG H PBS-
T % 1:100 Fi ke, S T — Pt T80k 4E T, 37°C iR
FAFOE A 30 min,,

5. B B, O ECL 557 & 78 Hyperfilm |- & 7 2]
1457, & F Alpha Innotech Corporation & Analysis
System Bt M BUR R G A TR, I H Labworks #/4%F
2 B AT 19 85 B2 HEA T

+ geit ot

GEH B I (& = s) 3R, Bodi 4k 21N T SPSS
12, 0 AR AFEAT 2 ZH I8 o G2 56 R0 22 2H S50 B
R EIMT

# R

— LFEMF %t OPN mRNA ikH5 00

RT-PCR 45 5% i 7 % B 21 5 45 S 00 21 359 R 00 3810 458
% B2 OPN mRNA f9 B 25741 (B 1) . &4 BH
SR B S TR OPN PCR P2 S/ MESE . H
Labworks 4 X% #5 FH 4 4517 09 % B2 oE 47 00 42, DL 4%
OPN PHME & % 5 B-actin FATE S R EAH L,
BT AOAR ST B E 2 R LU a2 1, 25 3R /s X FE 2 40
ek —E 1Y OPN Hk A, 45 52 56 241 55 X6} 4 [3AIG,
XA, 2Z 5 A5 #E X (P <0.05), #F
VE S TN [ i B S B0 e 2 ) U3, 2 R A et
R (P <0.05), 68 LFEMF A5 30 B 137
5 AR 1, it 0 1756 BE N K, 1 OPN mRNA 3Rk
Y A5 | B JC R A4

— LFEMF %} OPN 4 33k 8 52

Western Blot 558 g7, % IR 5455286 4 ¥y 3K
— B OPN ([ 2) . H Labworks {2t 2& 1% %%
JEVEATE AT A RN 2, R IRL A0 Rk — 2
) OPN , #5506 20 34 4 F R A R A1, S5 % FRZALAH 1L, 22
FAGIEE X (P <0.05) . A FEER B E @
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5 S IR A 2 [ HUAR , 2 S A Giit A (P <0.05) ,
ULH] LFEMF (430 3 B A 7 B MOt , B
SR AR, I OPN 3 1 3234 1 I i, (HJIC N ] 4K
ik

10 min/d 20 min/d 30 min/d

MM 20mT 40mT 60mT 20mT 40mT 60mT 20wT 40wT 60mT

2000

1000
750
500

250
100

B 1 44 RT-PCR &%
1 SUDEHEHAE(x 5)

% 0 min/d 10 min/d 20 min/d 30 min/d
XHRZL 0.985 +£0.032 - - -
20 mT 41 N 0.702 £0. 102 * 0.717 £0.044 * 0.693 £0.029 *
40 mT 4H - 0.515£0.033 * 0.504 £0.082 * 0.491 £0.041 *
60 mT 2H - 0.311 +£0.027# 0.298 +0.061* 0.294 +0.063*
SRR H#, * P <0.05,%P <0.01
10 min/d 20 min/d 30 min/d

MM 20mT 40mT 60mT 20mT 40mT 60mT 20mT 40mT 60mT

‘e -
[ —— P — 4 OPN

B2 74 Western Blot 2%
®2 BUDCEEMH (7 £5)

% 0 min/d 10 min/d 20 min/d 30 min/d

XTHEZE 76 305.8 £265.2 - - -

20 mT 21 - 62 879.7 £249.4 % 61 558.3 £223.4* 60 364.1 +211.1*

40 mT 4H - 55 658.9 £208.3 % 54 901.5 £192.7* 53 987.1 +£206.5 *

60 mT 21 - 44 014.6 £205.3% 43 364.1 +331.1% 42 901.8 +187.1*
SRR R, * P <0.05,%P <0.01

it #

AS FIPCI J&5 RS A9 BRI A2 1045 9 B2 #5140 B 5 |
KNR) VSMC ZhBE HEFE | 1] NI 3285 B 0 b A it 1 3
o, HHURHE# R 2%, R Z R KN FMgiE N 72 5
Hrp, —HEEWNIMES GG B4 ARG, I
R IE N, OPN FE PR B|HEEMERH, AZ5lE
VSMC iT#% Fhlt 5358 & AS Fl PCI RJ5 RS 4
KPP FZm i R 7 2 nl {2 3F OPN ik, #£/8 OPN 2
57T PCI RSS9 RS B,

OPN J2—Fi R M b8 85 A, fe 0] il i AL 84 3
e FEEIE N R A R R AR, B RS R
B OPN HAA LMt B AERA L R fiT iz,
Giachelli% Fll Ohsuzu"**) 7E 52 (& RS AL IR, 2 A
FFE PR & B8 —Fh bR BE N, 40 & BLHN OPN,
HUAER T HAE OB T v BeAE . RS TE

AS R PCL ARG RS, 55 M6 %6 5 |k A 1t A5 2 998 % ok
FEFPIESE T OPN MUA7E7E , HAE O IS R i9rEH
BWIES:, 5225 AS Fl PCI ARJ5 RS 1Y 4 g
TFHIREML I VSMC i B ik OPN 'Y R 4458
T PEH R AL 2% Fl Westen Blot #0145 5 8 7~ , AL AS
BEHLAN RS JR A5 EBA7 ) VSMC N OPN mRNA 2 & &k
JRZ, T EH ECM H RS OPN & ikt Bl B Fh . Rl
OPN PUR AT LB OPN A9 235 MMl VSMC A9 3
T TER R 5, dF il RS A ", Ry
OPN #1150 FELIr OPN 12835 , Al B2 I IR L3697 PCI
ARJ5 RS SRR Ab K 5 1 25557 0 SR W

W ER TR G AR N 51— 251 1)
BN IR RIS $ it T B 3 At . LFEMF Xf
VSMC )R8 K58 20, (HHLHRIE ,, OPN £
VI E AL B ok B AR BT il M e f rh i
AR, W LFEME X 5 /) 5 # ol ol %5 15 24
H, TR E s, & Z MR R AR, A
W & B, 38 25 B FIVE R B[R] 59 LFEMF $94] VSMC
f'] OPN 335, RT-PCR %53 {8 7 28 H 32 kg /b | i
Western Blot 25717 6% & 1 4t f 7 JH: 38 3k 10 2 1 0
/b Ui LFEMF BE7E 3L K 7K - ] K Bl vesMce iy
OPN HYZ3k, alREXT AS F1 PCI RJ5HY RS BA Bj A
Hlo AL & B0, LFEMF B9 4060 48 B A 7 3%
NEEFR, O ]RGN ¢ R, XS Z /R T LFEMF
i VSMC 1B HEEE el BEALE], BREAEDT 5T I8 & B
LFEMF RJ DL Py Rz 40 BT RE , 90 il 56 o 4 s 2 11 iy
TEPE NI R IE FIRESA B TR AS R RS $240E T
SRR i BSARE B RedE— 28, ok,
BT LA PRV A o TR 2 rhu I AR
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