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[ Abstract)

BMP-2 and TGF-B, in mouse bone marrow mesenchymal stem cells (MSCs) in vitro.

bone marrow mesenchymal stem cells in vitro

To study the effects of 50Hz electromagnetic field (EMF) on mRNA expression of
Methods

marrow mesenchymal stem cells were isolated and cultured in vitro. The second-passage cells were harvested and di-

Objective

the mouse bone

vided into different groups. 50Hz EMF stimulation was conducted accordingly. The expression of mRNA of BMP-2
and TGF-B, in the cells in every group was examined by reverse-transcriptase polymerase chain reaction (RT-PCR).
Results
mRNA in comparison to the controls. The expression of BMP-2 mRNA peaked with the stimulation intensity of

Various intensities and times of exposure of 5S0Hz EMF induced a significant increase of BMP-2 and TGF-f3,

1.6mT. The corresponding intensity for TGF-B, peak expression was 0.4mT. Both BMP-2 expression and TGF-B,
mRNA expression were increased to peak in cells when exposed continuously for 60 minutes per day for 5 days.
Conclusion Stimulation of 50Hz EMF can increase significantly the expression of BMP-2 and TGF-B,mRNA in
mouse bone marrow mesenchymal stem cells in vitro.
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3. 10 : a-MEM }5 375 (Hyclone A R]) | i 4 1ML 7
(Gibco 23 F] ), Vitamin C ( Sigma 2 ] ), Ji & A Hi§
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sin(£3E/A 7)) , dNTPs( Roche A ]) , Taq DNA %4 [l
(FhEEYHE AR AT ,DEPC(TBD A7) , BEASH# 7
( Amersco 2y 7)) ,100 bp DNA Ladder (It 50+ L AE 98y
ARARAF]) .

4. 51 mdt e E Ay TRA RS, 519
F1an ™, OBMP2. 5] ¥)—>5-GCC CAT TTA
GAG GAG AAC CCA GGT GT-3", Fiff5|¥)——=5'-CAT
CAC TGA AGT CCA CAT ACA AAG GGT G-3, =¥
J¥ 232 bp, @TGF-B, : Lii#51¥)—>5"-TGC TAA TGG
TGG ACC GCA ACA AC-3’, M5 1H——5-ACC AAG
GTA ACG CCA GGA ATT GTT GCT-3", /=¥ K B
218 bp, BB-actin NSRBI W IF5 . L5 H—-5'-
ATG TTT GAG ACC TTC AAC AC-3’, FiEg1¥—-5-
CAC GTC ACA CTT CAT GAT GG-3", /=¥ K JEE489 bp,

— ik

= 51 55 e e O R =R SR N N S N
FHETHERG FIE L5, B 70% 545 2L 5 min, 7EJCH
BRAE S L BOSN BB S8, 5B & 3L 2
5% ME4- LW B o-MEM 3532 3 vh e S gt H
3K-18 BB AL, B0 42 8 em, 1 000 r/min 5.0
8 minJ5 3 LI, N A £ 15 R I T AN IR, T
BOF AN ZE LT 5 x 10° AS/ml, R 5 K 20 i 42 Ff
%50 ml JEFEH, B 37°C 5% CO, 1R 1 FR 46
BRge MRS 4 Rl , i TFaRE e ar
e O ) D@ ol (1 A DR 28 2 N N 1 3 L R e
BIPIRAS  BoE AR A PR 2 A1 i RS FE ) e R 3R
W, B Rl LSRR, T A (4 I B A K 4 i 322k MSCs
FigR 7 ~10 d J5 , A0 M e B2 e 2 AL AR gk 2
FigR 1 ~2 d, A0 EE J5 T4 o0 2 22

2. LR 7 R v i ) e 0 A0 . DA [R] 5 3 Fl
W R —3E 5534 A B .C.D \E 5 41, 41l
BLIRCS RS 2 AR e, o A 41 B PR IR, B 41
JIBHPEXTHRAL, C D \E 4 iR Rl A . B 4T A&
PRI & BB M S50 (% 107 mol/L HiL ZE K
FiA,10 mmol/L B-H il 85 L 47,50 mg/L Vitamin C) ¥
FigRdE A C.D M E HIAMETH, A BHAARST
WG R C D A1 E 411 20 Mo 0 B Je BV 4 2 0, 8
Y MU FL G e A A 2 Bl v o A LR SRR R 40
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ANIFIWE FHISH R 3 2H s ——C 5 370 A B .C.D 4 4,
FRLHBEMLE 5 A 2 (A A, YA hn BB PR s = 550
Horp A 40 B PE X BR A, AN AT LR MG B L.C LD
MR RIBLA  7E 1. 6 mT 3758 500 T 45 H 43 54s
T 15,30 F160 min % S8 0BG 3,5 d a4 4%
TRHEHR

3. K6 I 4% 2H 41 e BMP-2 FIl TGF-B, mRNA f4 &
ik O AL RNA 192 H—H] TRIZOL — 25 L3
AN A RNA (HAARE 3R 4% TRIZOL $54F d BA - 1F
7)) K ue i K 4l | - 70°C kA £ . @cDNA
A —HR 4 BT I RNA ¥ B & 42 ~10 pg T
70°C FAEPE 5 min, B VK 3 min, 235 IA 5 x buffer
(0 S 2 v ) 4wl dNTPs (10 mmol/L) . Oli-
godT18 (1 pg/wl) 1 wl RNasin 1 wl(20 U) MMLV ¥
BESEEFL w1 (100 ~200 U) , %M 2 DEPC AbBEZK 220 pl,
37°C FIRE 1 h,95%C 5 minZK 1k N, 4R 5 il &
4°CVKFE - AT, @ PCR L Wi—HL 45 41 ¢DNA 2 ~
10 wg, 53 3 0 A 10 x buffer ( Taq B A9 2% th ) 5 wl.
MeCl, (25 mmol/L)3 pl,dNTPs(10 mmol/L)1 wl, F/
THESI W (10 pmol/pl) £ 1 wl NZ B/ FilF51 ¥4
1 pl.Taq B§(2~2.5U)1 ul, #ME H,0 50 ul, 95°C
TASPES min, T 95°C 481 45 5,54°C ik 45 s,72°C i
145 s ARKIEAT 35 NMEER , B )5 T 72°C ZEfH 10 min,
ACHRAF . @HLIK—1. 5% BN HEEIE ,85 V HLJE T
17441 PCR =LK, 2 UVP GDS8000 #E 1% 1 14
G3HT R GEHRA I HEA T 45 HRL Tk SR WO (AT

= G

SR (VK H RS NS R RO
fH) FH (x +5) %R, KR FH SAS 8.0 Goit #4471 # A
EI LM, P <0.05 Nl BEE X,

# R

N GIEYEREER 570 1 b @0 AN W= i 21 5 e e
s BMP-2 & TGF-B, mRNA Fik 15400
FEL KRG U 7R, 45 2L 4 e BMP-2 ' TGF-B, XN Z
M mRNA YA ANFFEERRIE (K 1,2) . ittt
FKW Z R RS, C D E 40 BMP-2 % TGF-B,
mRNA (K FIEE A A BIE5R (P <0.01), HPE
20 BMP-2 mRNA fJFRRIR B A, - B B 41 i
Bm(P<0.01) , DS BAHER LR EER XL, CH
NP5 T B 44 (P <0.01), 1fj TGF-B, mRNA A%
INTE C A BIR A, 7148 B 41 i3858 (P <0.01)
HAth s n #6394 B 4155 (P <0.01) (£ 1),
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100 bp
200 bp

500 bp

B2 ANFEA TCF-, KHNZ mRNA Kk k4

£1 AFEIZRA BMP-2 & TGF-B, HLuk &4 A
WS LR HE (% % +5)

Bl BMP-2 TGF-B,
A 22.05 +0.24 48.50 +0.21
B 26.66 +0.17 * 113.00 +0.13 *
C 24.08 +0.28 %4 126.20 £0.21 *4
D 26.40 £0.16 %24 84.70 +0.18 * 2
E 57.74 £0.23 %4 70.90 £0.20 * 4

TE. 5 A HAME, " P<0.01;5 BAMILEL, 2P <0.01,24P>0.05

= NTRIAE S TD R 1) S 5 i okt /0 BB ] 72
JE 40 BMP-2 2 TGF-B, mRNA 235150

L YRS I S 7R, 45 L 40 BMP-2 | TGF-B, KNS
M mRNA A ANFIFEERRIE (K 3,4) , SHLGRE
Gt TR Z RGP R mR-
NA FIRH A 41 BIE5R (P <0.01) , Hh D AU
PR R BIR B B KAE, Bl 5 1 FH IS A) A9 B 4 PR
Fh PR ik ¥ S i nm ke 34, HL 454 [R) 25 S 39 W 2 1
BN (P<0.01)(£2),

ig®h A B C D
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e A B C D

100 bp
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500 bp

B4 AFEEHAREL TCF-8, MAZ mRNA ik K Ik &

%2 ANREVEFRFEZ BMP2 F TCF-B, HLIKSH I
WSO AR (% % <)

il BMP-2 TGF-B,
A 11.15 £0.18 21.67 £0.23
B 16.16 +0.20* 37.04+0.11°"
C 18.33 +£0.05* 2 40.81 +0.36* 2
D 28.06 £0.11 * 24 75.20 £0.16 ¥ 24

W5 AHMI,P<0.01;2 5 BHML,P<0.01;4 5 C HH
I, P<0.01
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AN HA 2 A PR 1 A K B T A R
A o B3 1 2 A 3 A, 8 1) 7 5 400 ik ) 2
B0 oAk, 38 R AN I YR TR % I 2R A
B, HRE, FE LA RF Y 3 AR P A R S X A
AR TR B 20 LA B i BMP 2 TGF-B [ 52
I+, 41 Nagai AU S RSN S BT SE T 37 ] L)
TN I 5 5 1 6 38 BMP-2 K¢ BMP-4 , 3145 H B G371
A RT e R  EE E A AR AN, Zhung 25K
MC3T3-E1 i 4k 2 8% T 60 Hz [ 1E 5% 255
g, A RT-PCR HARK I 2 #52 h L A2
Pk, TGF-B, mRNA 7KF-B i = X HR 41,

ARSI R SRR BT AR A R T ]
F T A0 AL T L RS T A BEAE 1] 434k A 5 VR 41
i, T L 0 A T R A a0 S U 7 B 40 i )
TEPEANMESE 7434k, SEUG 45 S 2 0 . o 37 RE A 1 B
6] 76 )5 T 40 il BMP-2 & TGF- B,mRNA i & ik, 1
T PR Al D] 1 S 3 2 T 200 e ) VS A L Ak
TR YIE 52—, HAh, S AR as LR,
TEARFRIZRA T 0 1.6 mT 5%, K ELL I 1 h,
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225 d, il i BMP-2 mRNA 142635 35 3 5 K AB . T
0.4 mT 58 Al {fi TGF- B, mRNA %2353k 3 5t KfH .
FEATRVE B gl v, B 22l 1 h o] f BMP-2 J¢
TGF- B, mRNA Fik¥ik Bl H KE, HItFHATwI2E A
R EEL R S ARANRE AR R LA b R DR 6 A AT 43 T
L HAE AT — 22 [0 ) R i fRagip:

FL 03 TR B A TR 2 DR ek i ELAR AL
WA TERE B FH AW AR FRAT AT LR FH X Fh Oy ik
TAEARAT B ) 4 BB TR PR I, OF T I R A A
CHRET 2R, T EAR B G S R T 1 R H AR
PR 78 5T 4 22 1) AR RO ML, 3848 F itk — R0
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