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The effects of static magnetic field on the proliferation of human umbilical vein endothelial cells L/ Fei, JIA
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Military Medical University, Xian 710032, China

[ Abstract] Objective To investigate the effects of static magnetic field (SMF) on proliferation of human
umbilical vein endothelial cells(HUVEC). Methods The 3rd generation of HUVECs cultured in vitro were ex-
posed to different intensities of magnetic field including 0. 05SmT, 0. ImT, ImT, 10mT, 30mT, 60mT and 100mT,
respectively, for 48 hours. Cell proliferation was measured with > H-TdR and MTT methods. Results As compared
to the control group, the proliferative rate of the cells exposed to 0. 05SmT SMF was significantly higher (0. 292 +
0.010 vs 0.220 +0.008, P <0.05), there was no difference between the 0. ImT group and control group (0.231 +
0.009 vs 0.220 £0.008, P >0.05) , however, cell proliferation was attenuated significantly when SMF intensity was

higher than 0. ImT(P <0.05).
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Human vein umbilical endothelial cells;

Conclusion 0.05mT SMF can accelerate the proliferation of HUVEC in vitro.

Proliferation

5%

— MR

R 37 R P b Tl R 228 1 7k g bt 92 i S it | 1
i 132 mm P8 92 mm JE 4 ~5 mm B N 5 S %
XPE )T XFRERR A SRS T AR Z R, B SRR
AV B 1) R N 5 B 43 5114 0,05 mT 0.1 mT, 1 mT,
10 mT .30 mT .60 mT F1 100 mT, DMEM: 3 [ Gibco
a] s ECGF (N B2 A M AR K R ) - F ] 5 pk2 20 D
BRIV O IO 2= 20 W) MTT (U ek ) « 56 [
Sigma 2\ ) ; — I KL VA ( DMSO) ; 35 [ Sigma A 7 ;
*H-TdR ; 7 R BEAI 58 0T 7 i 5 B VAR IR KR T 4504
F[E Beckman A 1] ;550 HURGTR G e kA ; 52 [E Bio-
BAD AH],

— ik

1. HUVEC M35 5% o 4508 T B B2 10 e ™
BFHE 29 15 ~20 em , PHEF LB AT E K, PBS wiisk
BRI I B . 80, 1% /Y T B SR v A B
bk, 37°C AL 15 min, B0 20 A A T35 A i 2



- 134 - AR PR A S S %5 2003 4F 3 14525 %% 3 ] Chin J Phys Med Rehabil, March 2003, Vol. 25, No.3

BB — KBS SRR, SR 20% B AR AR IS
20 mg/ml ECGF #1100 u/ml AT Z 119 DMEM 15 37
FRFE R MO e AL A B 2 ~ 4 AR &5 H

2. A2 AR ROIRI AT I5E 3 A, 3
8 ZH,HIXFHEZH 0.05 mT 2H.0.1 mT 2.1 mT 10 mT
2H 30 mT 2H .60 mT 2 5 100 mT 2H . X H&2H 40 ffg A~
Hefihfti g , (A HA S S R — 30 S A5 T 40
MUt 8 h FFUR R ML, Wi ZLEF 48 h, #4141
Mo g B B 7 40—k

3. PUmE R (MTT) H e 7% HUVEC (40 B4 1 x
10°/L) 45801 96 FLAK , BFLINA 100 I 41 Ml B,
Mo NEA, 5756 h G EALIA MTT % (5 ¢/L)
20 pl, 4REEFE 4 h ZUkR3EFE W B, BALInA
150 pl DMSO #%3% 10 min, 8 J5 7 550 7Y it 1% Ho 92
DA 7 25 L Ay oo

4. *H-TdR B A 525 . HUVEC (20 %k 1 x 108/1)
FERDT 96 FLAR, B FLINA 100 Wl 400 B, F34H 6 4
BAL, KigF 40 h JFEALIMACH-TdR 50 pl, 4k2E 45 5
16 h, WAL 40 L, & T N KR im A PPO/POPOP — H
ARINKRW 500 wl, 76 B WA I MR IE B0 2 cpm
18,

= Gt

Gt H (& +5) RoR, B8 53 R FH O 22 493
B, P <0.05 RoR2E 74 W EME L,

# R

— HUVEC % &

e BN N HUVEC 22 M KRIE, 2
B HES |, AR VIR Y e ] U, 959% L) - 11
HUVEC JA 5 & 5ok 73 7 .

= TERE SR B K P B A L B Y 5

5% IRZH AR L, 0. 05 mT 440 O34 5 @ 25 78 T %
TR (P <0.05) ;0. 1 mT 20 4 Jfa 384 58 55 XF HEZH AH LG
N S22 57, AR 2 A 6 7 I IR T X MR (P <
0.05), MTT % & H-TdR ¥: i 2 A% AR (%1,
K1),

FT 1 PUMEER (MTT) b 0 5 fE R A Ik

N R A B R (n =6, % +5)

a5 MTT Hfafl il MTT Hoifl

X HRZH 0.220 0. 008 10 mT 41 0.172 +0.008 *
0.05 mT £ 0.292 +0.010* || 30 mT 41 0.160 £0.010*
0.1 mT % 0.231 £0.009 || 60 mT £ 0.180 £0.009 *
1 mT 4 0.190 +0.011 * || 100 mT 41 0.123 £0.008 *

L SRR R, P <0.05

6000 1

5000 F

3H-TdR{E (cpm)

L [ w -
g 58§
g2 88
*
*

=]

0mT 0.05mT 0.1mT 1mT 10mT 30mT 60mT 100mT
B R 3 BE

B 1 [ i B g ok B Kk N 2 20 36 5 ) S i (P H-TAR )
Wt SXFIEZH (0 mT) He#E, P <0.05

i

M A EMK IR A G PP 25 02 H FiO i 80
PTG R R A, 5 T A Bz A B 7 1t A B A
MAEERFEB GBS WA AE SR —, Bt
DAL R 240 RS 2 1 8 4 ok sz B E A, B TS B O
I A 27 ST AT 5 ) A A % A4 L ) 5 e —
HIR YRGS B IR, Ameia 25 N B FE,
FKFE 5 ms AR 15 Hz RGN 58 EE R 0.1 mT (1) ik o
T3 AT A 1 N B bk P 2 200 B 2 = 3 ik o9 R A A
HOFH , FE IR T P B A0 AR AR A = 2 I b ) ot Ak
bR, AR R XT PN R A ML B A 4 FH v R DLARGE

ARSI 65 I SR 7 6T P R 2 L 14 s e ELA )
AR | LA SR Bl 2 A RN 5 B A K3
AR PN B LA B 5 L 0. 05 mT B 55 18 1 3% ] LA
NG K K AR A5 ;0. 1 mT A TERE XTI K
20 M 1) 3 5 TG B R VR T 2 L 3 G ROV iR R OR T
0. 1 mTH, B3z ] LA S 300 P Rz 200 it 1 2 4, L il
o T TR N R A R IV B i

R 7R 2 DR R 40 61 8 0 EL AT A 14 I PR 1 FH
(B, FRPRE I N SR REAL J5 236 AR T ik,
RIS ARG IR L R SR P s R i S BRI
DAL R 386 I A B A A e Ak R 0 I A5 B AR H RTIR
(g IR Ry = - = i1 | e s VA PR
WS VEGF 8 55 A 4l VEGE & H I A% 1
i JFoRk IR B I H 9 X Ik AR B T R 4r
T8 B THAs B 5t BER Rk | JF H 2 —Fh A
B Rk, ZE TR e LA, BT e R R A
&AM, HA A& IR, AT 158 2 47, B8 JC AT An] 9 7
DRI, FRAT TR LA FH #3715 P9 1 20 M ik — 042
W EIT FH T Bl i P 550 B3R TT

Z £ X #t

1 Casterella PJ, Teirstein PS. Prevention of coronary restenosis. Cardiol
Rev, 1999,7.219-231.



rRAE I 2 5 REE 24 2003 4E 3 45 25 B4 3 )

Chin J Phys Med Rehabil, March 2003, Vol. 25, No.3 - 135 -

2 Asahara T, Bauters C, Pastore C, et al. Local delivery of vascular endo-
thelial growth factor accelerates reendothelialization and attenuates inti-
mal hyperplasia in balloon-injured rat carotid artery. Circulation, 1995,
91: 2793-2803.

3 Freedman SB, Ismer JM. Therapeutic angiogenesis for coronary artery
disease. Ann Intern Med, 2002 ,136.54-71.

4  Ameia GP, Patton WF, Beer DM, et al. Endothelial cell response to

pulsed electromagnetic fields; stimulation of growth rate and angiogenesis

in vitro. J Cell Physiol, 1988, 134 37-46.

5 Epstein SE, Fuchs S, Zhou YF, et al. Therapeutic interventions for en-
hancing collateral development by admistration of growth factors: basic
principles, early results and potential hazards. Cardiovasc Res, 2001,
49.532-542.

Wik H 499:2002- 12- 18)
(AR 3T 4 B BB

= ¢ B 5| 367 JEAE ] £ % W E 100 B
Yt Ab

LA ) 25 2 R S8 LS L 2 00 . S IRYT e HRSHIA
ST EE TR Z —, BN EZE I Z 2, Hrisr
RBEGNRYTSCBLT P B BERL A S i IR R R R
FIRTD WM SE B T G010 B Tk LU B IR PR . 3
B 7 FH = R 22 5 | RYA Y7 A [R) #8:28 B RE 100 6], BCKE I R IG YT
RS REWT

A (9] 282 Hh A AR 3 100 81, 53¢ 69 1], 2ok 31 i A
17 ~70 % E¥AEHE 39. 5 0 R FED TR 4R 17 B, 2B 4FE ~ 1
AR 12 1,1 AERL b 71 )RR R 44 AR, B RTER
TSR AT AT s 32 ), K R W IN I 18 i), 55 R S Bl 2t 7
i, JoW] i R 38 il #e g AL A, L, s B 24 il LS, 2
W23 L, KL, g8 B, L, & LS, %26 B, L,
L, s & LS, 28t 4 5 #eBg th b 43, L, BB 2 4L, B
3l AR 4, L, I LS, il 6 B, L, s
LS, gt 4 ), Hoh s 8 81 1], vh e B G H 4 3], g AU 5
B, 2 PRI 10 B 42 1 K R34y, I IR 5 88 {31, el
R 6 ] BRI 6 B, IR RS X 4 CT 5{ MRI IiE
52, RHRAER/NE 4 mm, B KE 10 mm, HISWiFF A IEHER]
FEo R RRAE L HERR ™ E N W R R TR A RS A
Jibgd SRR SR AE i, BI AT AT 25 IR,

YRIT I, BT EN T 22 5 1R L, M550 -5 T8 I 4 ) 161 5
G| RMOIE AR S R AR b A (] B 28 3 8 F - R
PIARZ A IR AL . AR5 AR 4 ER 3 B IR R AR S
FIN G A R RARAE 5697 B8, i AP, Dhin) 22
SIEER 58 ~70 mm; Hif 15 ~25° 5647 15 ~25° Jighk Jr 1 5
B —3k, FElakEE 1R, B A T A E S
HEMRISER b THEMR b, 3 10) R HE BT (HE A ™= A e e K 7
iz sh2 ~ 31k, WRITEEHE U8 B E EMEMR R RE 6 h,6 h N
A EENE RN, 6 h R R T RIS S, B B WLEE A
B Ira] , B3 d, BRI 3, ) 4l LA 209% - 58 P b 5 K A
10 mg,5% % AR BER K I BT 5 ml Bk A, B H 2 1k,
3 d, 100 FIEF P 1 wES] 72 61,2 k&S] 20 #1,3 k&5
8 1, A= 5 | AL 136 WK, F 342 5] 1.36 IR, TCARAIAS R

YRR B0 100037 JbAT, PRI B 4536 4 5 R e B P R i
Z%

LR S

22

SR bR e L A —RE IR AR 52 2 0%, W Ok T
A 5 R RARAE LA 26 | 5k B 40 B MR AN 36 5 R JRROARS , ]
PR oK TAE s 42 AR PT—RERARAIE BB 70 Ok, T 2 f
F—ShlBhIAYT , BEM— B0 42 T 4E ; 22— IR AF G I i Bm
EO

e 73 6,05 73% 5 B2 B, 5 22% T2 05 2%

223 40,53%
RGO T80 =2e4: 51677 N A 4

58 X — Jy vkt 2 R A AT DRI S8 3 25 5 7 A AR Y 0
B I F LR AR AS B0 X e VR TT R R AE O, B A Re % )
TC A YAYT R M7 R4, BT A2 5 i 1 AR A 2 1) S8 3 JF ) = 4k
FEG BRI R 2t QA FI AR B i, K/ ME %
Hezs s @ g R ENARIN B R F s HE O S4iER St
AR B TR, B R A, (B ILFE fh ve SRS b o B Xk
NAERZI IS TRYT . @ LR K i ™ Y S R T BN 3Z R
BRI I 2, ANRE - R s AN BRIC G YR Y7 3, 7T LA SE Dk e i
20% HFFEE 250 ml SHIZEKAR 10 mg, FELE 3 d, R IHIE
FAT=4EZE 0 1EYT, 22 5 B VE B 3 R &7 EMER R IR S, LLgE
itk R s AR A S 5 | ]S P92 IR AE IR AT HERC /MEZR AT
VA3 B PR 22 15 | 5 246 X6F R DR B 8 T A o7 1 AN 20 16 7 3 ol DR i B
SERL . ORGP & AN BB — o A, ISR i, AHLIC
B GEARBNART H 15 B2, IS8 B 25 5 i T I R HE
7 L A 5 BRI A SR S

FTR B L G e, B fE B LSRR, I
PRE L ~2 A H B IEIERAZ I, 3 ~ 6 S PN Ao f R K 2
AR IS TSR s 5 4 BB | 4T e S P I A AT, LA
Bk

Z2 £ X #t

U WA A, B g T IR g 28 . 5 2 R dbat AR 2R H AL,
1995.221.
2 ZEG WAL WY, A TR B2 51 B ALTA YT R 48 58 e
IR MEE. P IEH,1997,6:13-16.
(ks H 491:2002- 11-21)
(AR HiHE REE )



	133.pdf
	134.pdf
	135.pdf

