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Effects of different durations of 50 Hz 3.6 mT sinusoidal electromagnetic field

on proliferation and differentiation of human umbilical cord stem cells in vitro
ZHOU Jian,GE Baofeng, WANG Jiaqi, CHEN Keming,ZHU Ruiqing
(Institute of Orthopaedics ,Lanzhou General Hospital of PLA)

[ Abstract]Objective : To investigate the effects of different durations of 50 Hz 3.6 mT sinusoidal electromagnetic fields (SEMFs) on
the proliferation and differentiation of human umbilical cord stem cells (HUCSCs) in vitro. Methods:The HUCSCs were isolated from
the neonate umbilical cord and randomly divided into 6 groups after one passage. The treatment groups were under 50 Hz 3.6 mT
SEMFs respectively for 0.5,1.0,1.5,2.0 h,and 2.5 h each day,while the control group underwent no SEMFs treatment. All groups
were observed under the contrast phase microscope each day. The proliferation was tested by MTT. At 15 d and 17 d after the SEMFs
treatment the calcified nodules were stained by alizarin red and vonkossa respectively. At 4 d and 6 d after the SEMFs treatment the
Collagen— I and BMP-2 mRNA were tested by real time PCR. At 10,12,14 d,and 16 d after the SEMFs treatment the ALP activity
was tested. Results:the SEMFs were arranged in spiral appearance 7~9 d after the treatment.The SEMFs promoted the proliferation of
HUCSCs, except in 0.5 h group. The ALP activity in 0.5 h and 1.0 h groups significantly increased at 14 d and 16 d after the SEMFs
treatment. The calcified nodules number in 0.5 h and 1.0 h groups significantly increased after the SEMFs treatment. The Collagen—
I and BMP-2 mRNA expression in 0.5 h and 1.0 h groups significantly increased after the SEMFs treatment. Conclusion:1.0,1.5,
2.0 h,and 2.5 h treatment of 50 Hz 3.6 mT SEMFs promoted the proliferation of HUCSC,0.5 h and 1.0 h treatment of 50 Hz 3.6 mT
SEMFs significantly enhanced the osteogenesis differentiation of human umbilical cord.

[Key words Jhuman umbilical cord stem cells; proliferation ; differentiation ; sinusoidal electromagnetic fields

BTG T PR I LAk — s o A TR AE TG T
i, — LT K I R R AT AT RIS B B AAL,
WA G RESA RN A T R B ARSNFIR N R 58 S50 38
EENB: A #£(1981-), § ,#it,
BRGLTr &) : MRS ST R AN A R AT A
BIEEE %A, B, A% A, Email:chkeming@yahoo.com.cn ,

aeb i R JOBA A B M 5 6 s A I 5 A B R i S B
TN GRS S A7 2l ) B PP (B RO AAE L
HBFFE AR KIS , W 7R 0T S EO A 1EAR
R34 SCHRARE #8375 RS MBS A 2 o) A e 2k
“HT VRO AELR RN B O S RE AR SRR DL 4 i AE
37 Fp Ak PR 1) 200 4 AR AT S A 504, SCHRAIE S



BREMKZER 2012 £5 37 5% 1 #1 ( Journal of Chongqing Medical University 2012.Vol.37 No.1 )

ARSI AT LB 50 Hz 1.8 mT Hl 3.6 mT iE 3% 58 A8 kit
PRHERSMRE TR BB 2 LI 8B Ak, 2 ANSIRBER0 B 1T
A SCHR e AR AT 54 32 P % 37 i K B i ) e Jo 1
21 JIE 12 W R Tl (Alkaline phosphatase , ALP) 5% 4 38 Jii A1 45
ST, (A R A T 41 (Human umbili-
cal cord stem cells, HUCSC) ) st [A] 5 WF 55 1 AS 22 UL TRk
ARSI T 50 Hz 3.6 mT A ] b BRI ] 1 5% 58 728 H 1
3% (Sinusoidal electromagnetic field, SEMFs) XA 4h HUCSC 1
B AR BRE  LIBIRE N B BT AR A I S ik SE S0 K
o

1 #RFTFTE

1.1

L1 B8 BRI LN ER 22N B E B =5 ) s iR
A I3 (FBS, 22 RO A1/ W) ) s DMEM/F12 B 37 5 | AR
I (Gibeo 24 F] 26 s HIZEKAS BERR BTN MR | B-HEIR
e EEE HEEE EE AN (Sigma AR, EH) JEE
ZL( AT ) s ALP 3R] & (B st ) | AR AY (Bio, Model
550); RNAiso Reagent kit ,TakaRa Prime Script™ SYBR® Pre-
mix Ex Taq™ Il PCR 4347 & (RiE B A D) .

112 BEHRAAL  SERGRT MG R ARG AR SE R 2 1 >
IR T2 [ ] 2 Bl N A2 180 mm, A1 | J8% N 54
FEVIRER T, RN S 2 R R (B 1A) P24
J& , G5 TR SR (B B R Rt ARG (B 1C),
2 [ N R ZE 22 N 21K R 2 1 I 2 o s
W K AEAGEA T AR G R 38 5188 s g 5 R T
F ceqd-2008-01,, {U#H 4 LI RS 85 A AN i B 7%
FEN, B T2k S5 AN R A4 SO0 A IR R SR N IR
FEihlE 37°C £ 0.2°C,,

12 F#*

12.1 sy EiisE NFARGBOER &7 2L
HE(HfE = B e AR B R ) 2T DMEM/F, 3
Vs PRI B , PBS TR IA SR FE LI, BRI ER Ik i 3 bk S
ity M 25 Wharton [, R BTAE 2 1 mm® KN L
Yo BB E 0.1%0) 1R, IAZF DMEM/F,,,
37°CiHAL, B & Wharton IR, WAL AR T3
FELC R AL, W B0 0 A0 A 200 H G AR I L 08
1 000 v/minf.0>10 min, 7 35, %5 10% FBSHDMEM/F,,

AR

(RIS RL 4.5 /L UL b A EBERE 2 mmol/L)™, KiFRILTE
EIFANNE, 7E 37°C 5% CO, KiFRfNREFR ., ANISRESS 56 3
R RIS, VUG HE 3 d 33 1 vk, 8)E A 22 B T i
YHRTEAS . A 70%~80% /A Jm , il 0.1% 14 B I Tk 1%
A==/ 5
122 A S B B AL A (P) TR 4
e 3x10* >/ml R0 T 35 mm R0, BEHLSH9 6 20, 0.0(%F
B%).0.5.1.0,1.5 2.0 h f1 2.5 h 4,
1.3 mpasg sh A

P, ARANMEERD 12 b 5 R A0 e PR b P, 56
—REZAN IR 72 h S S 0.5% MTT BTG L5 45 37 S gk 25 45
F% 4 h, FEEESRW, A DMSO FERFE T 10 min, 77880 45
TUIEBIEAG T 570 nm BRI E A {H.
1.4 RAE ST

1 Py ACAIEERD T 35 mm FEFRML, 45 3 d 3 1 Wk, F
AN 70%~80% - BRI A BB P15 S 57 (50 mg/L B R
BRI AR .10 mmol/L. B~ IMBFER EN A1 1x10 mol/L [tk
FEARHN) 2 B8 3 X A TR A 3
LA1  ALPIGVENE  ZERE3%55 10,1214 KA 16 K435
WRE R ALP 35, ALP 36 PRI R $370) G i pA 4t |, 4
> BIHR R PRI =11 A TS EST; SRIF 37°CKIE
15 min, A 3 5 F 5 R 8 G0, /MRS B a)m, e
507 nm 4b A {H, #0504 TG
142 SeEta bR T R E B E 1S
K, FBEFRW, PBS UL 2 3, A 109%48 /R AR E 10 min,
FRIE W, A pH 8.9 0.19% M) FE R L1 YA, 37°C/KIA 1 h,
TR, 0 A R IR T SR AE SR . BRAHJS 2R A Tpp (Image—
Pro Plus 6.0) JK B 43 Hr 0, F 4545 T 25 15 4 £0, DI 14 1 71
I FH 2 L 15 35 LA TR (50 445 715 G €0 DX 3421 4l 1 AL
AP LA A S, B EE 17 K, FR5 9, PBS
DR 23, A 10%AR /R SARETE 10 min, 73 B w1, AR
L S%INIHIRAR AN T IR 1 h, K ehses , I AR
PRI 5L 40 [ 2 W A SR A5 2R . RS R Ipp (Image—
Pro Plus 6.0) JKBE AT 5144 , FH 45 Ak 2851 e 621X a1 T A
I FH S L 15 35 LA TR < (50 445 15 G (0 DX 3421 4 1 AL et
F R LA AL o
1.43  ALP HE8Ub L0 AR ERAL I 255 13 RAfilktT
ARG U, TR F S5 SCR9), o S A BE R 15 11
et MECFEE AL BARES 547 . BAH S R Ipp (Image—
Pro Plus 6.0) BB A BT 4 ALP J 0 DX S5k iy T B

y &,

C. 4 H

WESHZE IR 3 LT 5% CO,, 37°C LI SE AR RE ARG FRA B 7w oa) g i T2k el bl AT b 2R
1 HREENEEAR
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Fig.4 The osteoblast Proliferation assay by MTT
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