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[ Abstract]
sis and nitric oxide (NO) secretion of rat bone marrow-derived endothelial progenitor cells (EPCs) intervened by C-
Methods
cultured on fibronectin-coated dishes.
(12 wg/ml) group, CRP plus CMF (0.1, 0.5, 1.0 mT) groups. Samples were collected 24 hours after incubation.
Cell proliferation was measured by MTT chromatometry. Apoptosis rate was detected by flow-cytometry. NO content of
culture medium was measured by nitrate reductase method. Results
ation in CRP group reduced significantly (0.265 +0.008 vs 0.316 +0.011, P <0.05), NO secretion also de-
creased significantly [ (22.7 £4.5) pmol/L vs (37.6 £5.8) umol/L, P <0.05], cell apoptosis rate elevated sig-
nificantly [ (10.8 £0.8)% vs (4.2 £0.5)% ,P <0.05]. Cell proliferation in CRP plus 0.5 mT or 1.0 mT CMF
group (0.295 £0.009,0.302 +0.010) were much more than those in CRP group (P <0.05) ,NO secretion contents
[(28.3+4.9)umol/L,(29.2 £5.6) pmol/L] were also much more than those in CRP group (P <0.05) , apopto-
sis rate [ (7.4 £0.5)% ,(6.9 £0.6) % ] was significantly lower than that in CRP group ( P <0.05).
CMF at intensity of 0.5 mT and 1.0 mT can antagonize the effects of CR, promote proliferation of EPCs and secretion

Objective  To investigate the effects of constant magnetic field (CMF) on proliferation, apopto-

reactive protein (CRP). EPCs were isolated from rat bone marrow by density gradient centrifugation and

The cells were divided into five groups, i. e., control group, CRP

As compared with control group, cell prolifer-

Conclusion

of NO and inhibit apoptosis rate of EPCs.

[Key words] Constant magnetic field; Endothelial progenitor cells; —C-reactive protein;  Cell prolifera-

tion;  Apoptosis

W AE A28 Jz i AR B ik A AR YT ( percutaneous
coronary intervention , PCI) ¥ 5.0 VA T4 A — 1>
IR, AEE3K 209% ~ 30% () FE Bk 7 5 ™ i T AR
R WEFERIN, N B A5 15 K T RE 2R 1l PR B A8 R A 1Y

DOI:10. 3760/ cma. j. issn. 0254-1424.2009. 02. 006
FATH R AR SE 4 BB H (30270396)
PEE B 710032 PUZE 55 U421 R 24 VG 37 15 e O Wk N RE (RRAAT 4
VEILZR (BRaRPR Rog e SR 3Ctq B B LA 4@ BF 5t Be ( TR
W JERR)

Ja BRI E ek R E © Rk L7 PCT R J5 F 87
FFTRms . N 2 HL40 Jf ( endothelial progenitor cell
EPC) & — Fftif I T 45 88 (9 J5L 45 40 e, DL CD133
CD34 \VEGF-R, %5 Rtnis , A N R 6e, 76—
TE SRR AT ) Ak Ry U P Rz AL, 2 5 8 05 il
BN, I a] LUE E S48 N B2 Ak, PRI % 13 B
PCI Ja A7 HAA BB 2 B 5e O SR TR
C [R5 1 ( C-reactive protein, CRP) [ 43 WA 34 i1, J&
PCI A J5 BBk 28 2 A9 WO I+ 22— — 8 Wk B 1Y
CRP Al EPC A0 IF e it HEJR T | AR EPC N B



HPAEY R 2R S5 R 245 2009 4F 2 HA5 31 #5552 ] Chin J Phys Med Rehabil, February 2009, Vol.31, No.2 - 89 -

RS LA AT mRNA 938 W98 IE S 16 14 3
( constant magnetic field, CMF) BEAE ZF IL45 N JZ 20 Bt A9
Hamy B, B ] PCT 5 P58 25 10 4 it A5 4y 27 3%
Bl ™) Ao AR R AN RE 3R 410, 2K CMF X}
CRP fEHIN EPC #4958 P81~ K — %A LA (nitric oxide,
NO) 73R SR | B eIV CMF {2 PCT 5 N
P8 5 SR B SR AR A

M 57T

— MRS

TP SD KB, R (100 +5) g, HEB U BE K
2ESLIS SR SRR R Ficoll bk P40 At 4
B A E AR B AR Y TR R AR ST, BR A
NiIREA] Hyclone 72 s M199 o5 Gibeo P25 IS N 2 A
KR F (VEGF) K Bl t: i £ 4 40 itg 4= K X F ( bFGF)
FZEE CYTOLAB 7=, CRP N 3£ [E CALBIOCHEM =
i, NO 1R &0 1 R 5t A ) TR F 58 B, Dil-ac-
LDL J 2% [ invitrogen 23 ] 77 i, FITC-UEA-T 2}y 3% [
Sigma 7= ; ApoAlertTM AnnexinV 8 T2 K i 71 & 4
E [ Clontech 23 7] 7= ffh o AXH : 9806 W 7B ( Leica) ,
{81 &40 22 5. 5408 ( Olympus ) |, B5 .0 4L (Sorvall ) |, FEFER 42
FERGINAY ( 3E [ Bio-RAD 23 ]) |, Elite ESP %137 22 fifg
X ( £ COULTER A1) ,UV22450 2366 ( H A
SHIMADZU 5 #]) ,CMF A& A 2% 8 (VIdb Tl K2a# +
TKHERFTEIT) o

1) (B ST Rl DR

1. KEEHE EPC 1920 &5 . SHE I F L AR 58 K R,
T A5 B PO K E, 750 ml/L B RS N IR
5 min, & R B RE 3200 5 B8 I, WSS 4N M B
PL1:2 B LB N3 Ficoll Ik EL 40 B L, IR R
T TR I ,2000 r/min B0 20 min ,/J\II:.‘[%B;W—JFI‘EH IR
PARZAN L E 5 AR R M199 B 1500 t/min B0
10 min, P& ¥ 2 W5 & L, H &G4 m i
(100 ml/L) \VEGF (10 wg/L) & bFGF (10 ug/L) )
M199 RN, PIRVR N 4 x 10°/L, Befh TR 32
oL EC4 b RIGEER A, 76 37°C .50 ml/L CO, 514
SN

2. EPC [ERAIME M35 5% 4 d B4 ML S Dil-ac-
LDL(2.4 pg/ml)37CTFEE 1 h,2AEH 40 ¢/ L 2%
HJ% [5] 22 10 min, PBS W % ¥ J5 ¥ FITC-UEA-1
(10 wg/ml) T LR brA,37°C FFE 1 h, FHZN
AR AT , Dil-ac-LDL Fl FITC-UEA-T 4 & 3
PEAR M R IEAE 53 AR EPC.,

3. S MH A SR 4 d S 2.5 o/L RN
fif§ 0.2 o/L & VU LR Ak, 4 b5 55 W 2 2 iR A
MBS 43 R T 96 FLES IR (LA 1.5 x 10* 4

JifL/ FLI RS ) RBEFRM (LA 5 x 10° 0B/ 35 FE ) |
SEHAEN 3 4 AS R IR (AU A 42 BE 3R ) L CRP
(12 wg/ml) 2 &% CRP + CMF (0. 1 mT,0. 5 mT,
1.0 mT) 4, 4T 24 h JgWERRA, CMF T
AT EE R R E T CMF R A5 B A N 5 S B wit
22 [R) AR AN ) R RN B B 4591 R 0.1 mT 0.5 mT,
1.0 mT, T> CRP Il AR EIR4T CMF i, #4224 h,

4. MITT Lo 6o A6 U AN 385 . 96 FLESFRARIER 1)
BAARA  BFLINREE A 5 o/ L A9 MTT % 20 wl, £
37°C 50 ml/L CO, WA hak 20 4 h; & k853, )
FE FIEW, BALIA 150 wl 19 DMSO, 7% 10 min, 7F
T 4 928 K AL 1 490 nm I K 4b W 5 4% L W O BiE
(Ao, FHEUIMES FEBOA N4 A9 25 L FLIA

5. it A B ASORU A 2 Ak 0 A4 i O T %L A% A A
Jff1 0.01 mol/L PBS Wik, 1.25 o/L B8R 11 1 1k
WSO AT L 5 s 2% B I Y, P T RS AR R 1
i, FH ApoAlertTM AnnexinV A TR 70 A Y, i)
x10° 4i/fi 1 1 x Binding buffer {2 ¥k 1 X ; 4l Jifd 5 &
F 200 wl 1 x Binding buffer, fiIIA Annexin V 5 wl £l
ML PIE (PI) 10 wl, % iR 10 ~20 min, EHL(H
U MEAY) M3, Annexin V*/Pl™ 00 $0 0 E R
T4 5,

6. NO AU - SR JH A 1R A0 D il ik, 3 FL W B
5 100wl #2347 & U A B A AL 13 NO AKF,

= G

SLEGEE 8 W, B LA (x = 5) Fon, I SPSS
10. 0 FATEAR ST, R A PR R Z 4 TERHK 7 2250 B
(One-Way ANOVA) | #H4T F 63 (7 2550 R F
i) , P <0.05 H2ERAGIFEX,

# R

— AIHTE SIS S R A S

YRR FRES 4 O, {80 B A 22 AU 22 4 i il 2
fAIE ; Dil-ac-LDL 5 FITC-UEA-T MYt , £ 0ok 5
£ DI AR 7R, 95% LA LA 40 it 52 B Dil-ac-LDL
H1 FITC-UEA-T AUPHPE Ik (5 ) , A IETFE S e Ry
EPC( 1),

. .CRP X EPC 348 J T NO J3 WA )52 M

12 pg/ml 5 CRP YEH 24 h J&, 545 (A0 BE AL
L, EPC 34958 (WG ) A1 NO 43k B S PR A, P T
B THE (P <0.05),% 1,

= .CMF X} CRP fEHF EPC 4% 1 & NO 43
AIEAL|

5 CRP 404 1,0.5 mT #11.0 mT CMF 41 EPC ¥
HATH (WOGRE ) B, TR 2 PR AN, NO 4 b i
MEWE(P<0.05),% 1,



- 90 - AR IS 2 S AT 2 2009 4F 2 J1 %5 31 %5452 1] Chin J Phys Med Rehabil, February 2009, Vol. 31, No.2

7 : 8% Di [ -ac-LDL I FITC-UEA- T XU A, S8 8 (0, 0
EAESH LY EPC

B O IR AR I OB R I A Y 3% 1T % 35 ( Dil-ac-LDL Fl
FITC-UEA-T ¥L%¥, x400)

F1 SHMMEIETE(BOLE) TR K NO 4 WY
i (n=8,% +s)

a ol W S M NO F3 il i

(Aggo) (%) (wmol/L)

25 6 RRZE 0.316 £0.011 4.2+0.5 37.6+5.8
CRP 4 0.265 £0.008°10.8 =0.8* 22.7 +4.5°
CRP +0.1 mT CMF 41 0.269 £0.007 10.3£0.6  23.9+5.2
CRP +0.5 mT CMF £ 0.295 £0.009" 7.4 £0.5" 28.3 +4.9"
CRP +1.0 mT CMF £ 0.302 £0.010> 6.9 +0.6" 29.2 +5.6"

T A A IR RS, *P <0.05; 15 CRP 4 L4, PP <0.05

i

WFFE 2, N Rz 3005 S T RE 2k 8 & PCT AR5 F- 4%
RSN EDY E R EPC 193 5 540k
1 PCIARJG W KB PR EEAE Y, — @ WIE W
CRP A gt 3519 EPC JA T, 1] EPC FEmibrak N iz
MRS M Y Tie-2 | lectin X VE-cadherin YRI5, B
ik EPC N iz B — LA & mRNA f93R3K 387> NO
RO, I CRP AT figam i 4 ) EPC %k & D fig
M5 EPC X505 P f2 i s 52 R Ty, H A 1 P iz
WE T AL . 209 (b T2 MERL R %) 3 5t EPC
[ BRABEFAG5ER AL T RS | PN Rz 4 A KR 73 R 3 AR
J7 SR T FPORE P9 R A0 B B EPC | 3¢ 48 35 T A
CD34 + PUARLUHHE EPC %5, Hodb Py iz AL 404 42 52
TR 22 AP R AT A7 P A T B 9k I RS B8 BT e 552, {5 1
Fak B H BAR M IR i, U5 Bk s
TRRA AR P B R B 4 G 1T 0 37 1T R S —
BT HFEL,

NG 1 F T AR G 7T 518 — R 50 A4 W27 5%
N, ANECEE IR LR B S I A R 5 A 3 2
S E I RE A T RERE I PR A P AR B 2 I 2R ITAE
WFFE % B, A R A T bR 30 ok P S 20 A AR I 4%
AERDEMT XA B 57 1 I B3/ B
Sk S5 B A A B A A A S R R AL e
FEASE SR B bk, PTH858 P B A 40 A 3R b =2

ZRJE N B AR F W R Y o) 1 A PN S 2R A B Bl ik
SRR G DI IR 5 PR A A TR, RAhSE
YORFSTIESE, 55 CMF REfe2F 48 P Rz 40 it A 34 4 3T
¥, ELA T PCLJ5 F 5275 (0 40 i 2 1y 24 S w7
25 RAR OV R B AR bk i L R A T K R B R
T8 EPC 3858 X0k, B CMF 215 %F EPC P2 A 251
(A5 i NI A

AFFTMEL T CMF % CRP 1B T K BB 86 Sk U5
EPC 38 %8 J8 1= & NO 43 Wb 09 52w, 25 3R % B8R,
12 wg/mlf) CRP vk EPC AY3EFE , (e g g T2, 4
# NO 231571 0.5 mT 1 1.0 mT B9 CMF fEXIHL CRP
Xt EPC IFE ], 2 3F EPC AY B8 K2 NO 43 i, 41 1
EPC 1>, X3R5 CMF g % EPC Bi%H & IhRE
5 RAR I N B8 42, IRIE S5 CMF A B2 Ak T
Bii PCI A5 B A%

SR CME BYFEFHAILH] v AN TE 4, v] BB 5 R 375%
ARG Y PR S 38 A R ) L e B SR T S R
JEEFIE Sl 2 10 e 40 A AR A B A Al B
FHX, LTHBE CMF( >1.0 mT) % EPC B8 M7
5T,

Z £ X #t

[1] Versari D, Lerman LO, Lerman A. The importance of reendothelial-
ization after arterial injury. Curr Pharm Des,2007,13:1811-1124.

[2] Werer N, Nickenig G. Clinical and therapeutical implications of
EPC biology in atherosclerosis. J Cell Mol Med,2006,10.:318-332.

[3] Verma S, Kuliszewski MA,Li SH, et al. C-Reactive protein attenu-
ates endothelial progenitor cell survival, differentiation, and func-
tion; further evidence of a mechanistic link between C-reactive pro-
tein and cardiovascular disease. Circulation,2004,109 :2058-2067.

[4] Matsumoto H, Kira K, Kondoh K, et al. Effects of alternately static
micromagnetic fields on intravascular endothelial lining. Angiology,
1992, 43 . 757-764.

(5] 2% BIER, KRR, E. EREHN AR K AR 40 1 4
SN, AR EEE oA SR 24,2003 ,25 11334135,

[6] AokiJ, Serruys PW, van Beusekom H, et al. Endothelial progenitor
cell capture by stents coated with antibody against CD34 ; the HEAL-
ING-FIM ( Healthy Endothelial Accelerated Lining Inhibits Neointi-
mal Growth-First In Man) registry. J Am Coll Cardiol, 2005, 45 .
1574-1579.

[7] Lv AL,Jia GL,Gao G, et al. The effect of magnetic stent on coro-
nary restenosis after PTCA in dogs. Chin Med J, 2001, 114.821-
823.

[8] Henderson B, Tagwerker A, Mayrl C,et al. Progression of arteriove-
nous bypass restenosis in mice exposed to a 50 Hz magnetic field.
Cell Stress Chaperones, 2003, 8:373-380.

[9] Pislaru SV, Harbuzariu A, Gulati R, et al. Magnetically targeted
endothelial cell localization in stented vessels. ] Am Coll Cardiol,
2006,48 . 1839-1845.

[10] ZE& FRRE, FWEE 55 kel @37 % AR K B B i R 5 A B2
BN A (K B o (s AR B B 2 5 R A2 2438, 2007
29.514-516.

(181 H 181 :2008-12-26)
(ASSCoh it )



	88.pdf
	89.pdf
	90.pdf

