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pulsed electromagnenic fields ( PEMF ) on rat calvarial osteoblasts ( ROB )
differentiation. Methods; ROBs were achieved by enzyme digestion, and treated with
50 Hz 0. 6 mT PEMFs for 1.5 hours after subculture. The alkaline phosphatase ( ALP)
activity, mRNA transcription of ALP, Runx2 and OSX and protein expression of Runx2
and 0SX were detected at 0, 3, 6, 9 and 12 hours after PEMF treatment. Results: The
ALP activity at 3 hours after treatment was significantly higher than that in the control
(P <0.01), while the mRNA transcription of ALP began to increase at 6 hours after
treatment. The mRNA transcription of Runx2 increased immediately after treatment and
regressed at 6 hours, then increased again. The protein expression of it corresponded
but with a little lag. The mRNA transcription of OSX also raised instantly after
treatment, then returned to the level of control at 6 hours, and lower than control at 12
hours significantly. The protein expression of it also corresponded but with a bit delay.
Conclusions; There are genic regulation for the protein expression of Runx2 and OSX,
and non-genic regulation for the ALP activity on the process of 50 Hz 0. 6 mT PEMFs

prompts ROBs differentiation,
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2004-0006-152 ] ;a-MEM &35 5 (Gibeo , £ H) ;8
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(LR EEYTHEARFTELF) ; [ RRIFER
(Gibeo, 3£ [H ) ; M BB B (alkaline phosphates,
AIP) AR E(EEEREY TR,
RNAiso Plus i#{#] . PrimeSecript ™ i, & .PCR ¥~ 1%
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(0SX) #{ & ( Abcam, 3% [ ); B-actin #T {&
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P LB REYEARRRAE)

1.3 REUSUE BCE 4 HE (rat calvarial osteoblasts,
ROB) i) 53 &5 fd 5%
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KRS H,EF 75% 0 B8 P8 B 7 2038, B
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2’ MEHAEFRFR P, MAL 3 mL
0.25% B9 HE 11 85 37 C/KI AL 10 min, FETH1L
WL,EE W, B 0. 1% 69 1T BB R A 37 C K
YBIHAL10 min, FFHALTE, ZJ5 FH 0. 1% B I BB
JRBE 37 C/RIBIHEML =K, B K 20 min, HHE LR
WEFHEAL 10 mL 5 10% f 4 M%) o-MEM
BRI SR, 200 B 400005 o Ik =R A
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SALRRIE SRR 3R, R IR A K & 90% DA L
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P1 {{ ROB 4 K F 7% £ & B REHL 2 h Xt B
HOhHI3IhH6hH9hHRMI2hd, BX
AN TS, KRS AL B HE
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Mo MEHEMERERWAFIR, DFHEFR,
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JEEEME BT B RS AN ALP EME
1.5 SEHF3E6ElE RT-PCR Kl e 5N ik
P1 f{ ROB A K EZ £ RA 1% 1.4 FriR
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MM, A 200 pL S 45, iRFBESF4 C
14 006 x g BS.0> 15 min, W HL b 3 WA AR
ARE, B THAEESGE 4 C 14006 x g%
A 15 min, F FER,MA 1 mL 75% B 2. B2 15 ¥
TIYE 4 °C 14 006 x g BS.0> 15 min, F 1 3E W S0
Aidifit DEPC /K B L 38 , 5N 6 Bt T I
1 230,260 ,280,320 nm 4b 4 RNA &, B1E
RNA ¥ FE# F PrimeSeript " 57 &8 5 3.37 C
15 min,85 °C 5 s, %74 ¢cDNA {fif§ PCR ¥~
BRI &Y HE.95 °C 30 s A HE,95 C 5 s B A,
60 °C 31 s FEAH,40 MER, SIFFINFE 1, B
PEAR 2 2T M

®1 ERFIOEER RT-PCR 51975 — W%

Table 1 Primer sequences

#IN gt/ gl

Gapdh IE [ :5'-GGCACAGTCAAGGCTGAGAATG-3'
B :5'-ATGGTGGTCAAGACCCCAGTA-3’

ALP iEM :5'-CACGTTCACTCTGGTTACTGGTGA 3!
B[ :5'-CCTTGTAACCAGGCCCGTTG-3

Runx2 I :5'-GCACCCAGCCCATAATAGA 3
I :5'-TTGCGAGCAAGGAGAACCC-3'

0SX IE[1:5'-GCCTACTTACCCGTCTGACTTT-3’

K :5'-GCCCACTATTGCCAACTGC3'

1.6 4 F BT B o R 0 BB 2 1 0k

Pl {f{ ROB A K EE L R& IR R 1.4 FTiR
SHATTHEATAR AL EE, 2 S AR SR, PBS e =
K, HMA 400 pL( % 1% PMSF)PIRA 7 155442 K
RGN, R AR 4 C 14 006 x g B
30 min, W& FEW®, B 25 wL i BCA B H Ik
BEUEAMNEMEEARKE, B LE®RT
A 174 KR L HESE whi, B K % 10 min, B
20 wgit{T SDS-PAGE, $R J5 B 5% & PVDF & |-,
5% ARGk ZIRE 2 h, —Hi4 CHEF LK,
TBST & ¥E (8 min x4) 5 "H EEMWE 2 h,
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TBST J5 %t (8 min x 4) J5 i A ECL Plus i #{ &
YRR, GRAWMA PP 6. 0 BFit1T
s,
1.7 Si¥sk

FrA ¥ EE =K, K SPSS 20.0 it
ALY, 5 AR + AR (x £5) TR AHIH]
Ho# K F 28 (R £ J7 25 7 #1 ( One-way ANOVA) , &
L E LB R LSD Bk, KIP<0.05 AERA
Gt

2 &% B

2.1 HEEFHAL R AR ] ALP 3549 2B 1k

P1 /£ ROB ZH #7435 0.3.6.9 M 12 h
Kol ALP &M, S5 R nE 1 s, ALP iEH7ER
BEGALTRS 3 b WBEE, SXT BARBRERFA
it E N (P <0.01), MHALHALPTEMS

=

60

wn

40 +

ALPIEPE ( 41K ¥{7/100 mL )

MUEZH Oh 3h 6h 9h 12h

HRRA LR, T P <0.01.
M1 B ubpat B AR R E K R E
o g B B A ( ALP) T MY E 1L
Figure 1 Alkaline phosphates ( ALP) activity in
calvarial osteoblasts of rats received pulsed

Gl

electromagnetic fields treatment

Runx2 mRNA &) £ 5k &

A2 Oh 3h 6h 9h 12h

SRR e, P <0.05,"" P<0.01.

it BRLH Hh A R G EE X (B P >0.05) 3
MR s R 37 4L AT 5 2 ROB ALP fE MR FH e
2.2 HBEHAL B A B E ALP ZE R FiE 1
Lxt

BRI S 0.3.6.9 112 h BF ALP £
FRFAINE 2, ALP MRABEBRBGLES
6 h FE (P <0.05) , ZfRdh&e A m, 5 ALP [ H#
LRSI, #8278 B R 3 40 3 5 3 hiST ALP % 1%
HKAEEFEHIER T ALP RERRAMABEME.
2.3 RIS AR ] Runx2 1 OSX &K
Rk ZAL

HLRE 37 4k 38 /5 K R B 8] ROB A Runx2 #01
OSX #J mRNA AR INAE 3 Frin. Runx2 B
BEELHEBYNARE (53 BAKE,P <
0.05),3 hisr8k&E 75,6 hist = IF Xt BAKT-( 5

T B4 LLEE, P >0.05) OhE BIRTH A, Z fA 4k
6.0r
e S.0F
)

AL Oh 3h 6h 9h 12 h

SR R4 [LEL, P <0. 05, " P <0.01.

B2 RIS AR R ] A BRE H
B P BE L A ( ALP) B MR K AR AR 1L
Figure 2 mRNA expression of ALP in calvarial

osteoblasts of rats received pulsed

electromagnetic fields treatment

OSX mRNA &} ik 5

)
AEEAL Oh 3h 6h 9h 12 h

B3 RS AS IR E]A ST R B Runx2 F OSX BRI R A A9 2 4L

Figure 3 mRNA expression of osteogenic genes in calvarial osteoblasts of rats received pulsed electromagnetic

fields treatment



- 572 AT RKFFER(EFM) Journal of Zhejiang University ( Medical Sciences)

LT OSX WRZBERHZ LS IV
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9 hEf B AT BRAKF(SXBAE LK, P>
0.05),12 hBf HIR A E ( SXT A HE,P<
0.01);0SX W& XS AELMEFIRLEFAR (S
Xt B4 LA, P <0.05) , Z IR kLT ( 5 X IR

2 3y bt
s i

1M 42

Runx2

APIEAL Oh 3 h 6h 9h 12h

BB B, * P <0.05, %" P <0.01.

0.0

HILB,P<0.01) LB AHEF 6 h, T 9 h it
BT MK F (SR BEE,P>0.05),
REHEXKFEELS Runx2 1 0SX & EHEE
FEAE— 2 BT R M, $8 7K B8 #3738 13 27 Runx2
0 OSX HyE M A HEAMRAKTE,

MHEEZH Oh 3 h 6h 9h 12h

RUNX2 e il P i ~——
OS§X - - OO TN e O

B-Actin w— —— o Y S S

4 FLEAL IS AN [ A [B] o B R 4 M
b Runx2 1 OSX R ikt ik A
Figure 4 Electrophoretogram of Runx2 and OSX
expression in calvarial osteoblasts of rats
received pulsed electromagnetic fields
treatment

0 e 3 - — .
WAL Oh 3 h 6h 9h 12h

BS5 BRAA MG AR AR RS0 L 4D Runx2 1 OSX BHRIAMEN

Figure 5 Protein expression of Runx2 and OSX in calvarial osteoblasts of rats received pulsed electromagnetic

fields treatment
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AT LAV B AR AL T ALP B &R, IE
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FH R i 78 A 7E 5T B R B F Runx2 1 OSX
HIEFEET

8 1977 4F Bassett ffi FA Bk wh e B3 UG &
— Bl EREILL K, B E T MR T AR
% — R R BIRENAT ™ . RMEN—
MY ER, EAEEHEN SRR ARE T
FEES RESBERENERIEZS
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