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The Effects of Rapamycin and Stromal Cell Derived Factord4« on the Biological

Function of Endothelial Outgrowth Cell
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[ABSTRACT] Aim To observe the role that stromal cell derived factordo (SDFda) plays in the biological functions of
endothelial outgrowth cell (EOC) , and the effect that rapamycin exerts on such role. Methods The mononuclear cells
were harvested from umbilical cord blood by Ficoll density gradient centrifugation, induced into EOC and then expanded in vitro.
The endothelial progenitor characteristics of second generation EOC were identified by immunostaining staining. ~ The third
generation EOC were devided into 4 groups, which were treated with 10 wg/L SDFd«, 10 pg/L SDFd« +1 pg/L rapamycin, 1
pg/ L rapamycin and blank culture medium for 24 hours respectively.  Proliferative capacity was measured by CCK-8 assay, and
the migrational ability of the EOC was analysed by scarification test. Results EOC possessed many endothelial characteris—
tics. Immunostaining showed that surface antigens factor VI, CD34 and Flk- were postive.  The proliferative capacity and the
migrational ability of the EOC were both enhanced after incubation with the 10 pg/L SDFH4a (P <0.01). While 1 pg/L rapa-
mycin not only counteracted such effect (P <0.01), but also inhibited the biological functions of the EOC (P <0.05).
Conclusoins SDF-Ja can activate the proliferative capacity and the migrational ability of EOC.  Rapamycin not only counter—

acts such effect, but also inhibits the biological functions of the EOC directly.
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Figure 1. Identification of EOC by immunostaining
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Table 1. The effects of rapamycin and SDFd« on the pro-
liferation and migration ability of EOC
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Figure 2. The effects of rapamycin and SDFd« on the migration ability of EOC

3 ®

RGPS 4R (DES) B ~F 78 UL 40
PR HE SEANIE 7S 5 0 35 Uk 7B 7 1) A AR R I
FHRIMIZE# . SR, B 70 K BL DES 78 5 /b P i 3

JE ) [) Ao, 40 ) S0 0 P ES L 1) P P R A RE GRS 3R
ELMLAER J5 I IE s 2 A8, g R a e .
WEFTUESE N R B4R 40 B (EPC K EOC) X B A7 f4 IfiL
EREMERGIEEM TN R R EENE
FAUO o Bl BB AR P R AT A 4 L A 4 1 53005



734

ISSN 10073949 Chin J Arterioscler, Vol 19, No 9,2011

LS4, Zoh B 2045 495 100 14 P9 Bz 0 Bt Ak 2 4 B PR 2
MR AL, 2 5 IF I 0 1 P R A0, B0 T
Az P S )38 A, A 4 I R A

TE A B2 i M4t H A& 52 1f 7 11X — i #2 H, SDFH
RN SR AR MRS R RR S E T
AHFFE A A LA 22 %] 10 wg/L SDFdo % EOC [

Re 1 BOoEReRe i aR e . X FEILIER B

AT 20 48 40F SE AR F HLHI 5 008 P9 5 AR K R AR AL
)2 5 F 1% i Bt UL B2 3-8 (P13K) /25 ¥y B
(Akt) (PB3K/Akt) i # ™' . SDFda 45 & T 40
EE K CXCR4, iE 4k PI3K I3t — 5 80E Akt, ZiE
AR I Akt 8 B R A1 P S B4 ) L R U R R
Bad. Caspase9. NF+«B. GSK-3. FKHR. p21Cipl #l
p27 Kipl 55, 35T I 15 28 i R 36 58~ o0 A PR T2 DL &
T

AT AT R I AR 52 21 5 H 55 2= 60 EOC [ 3 A g
JIJGE % B8 ) 77 A — s AR L T B R 55 3K TH
SDF-da X EOC A=Y TR MiE b EH - H Al i st
ZHEMBEZRXT EOC X Fh A4 9% 3 g #  4E A B pL
HIRFST. BT SDF &l id PI3K/Akt i ik )%
fhgnf Th e/ A, T 85 I & R ¥ & B (mTOR) J2
PI3K/Akt B ) —DNUBEH. HRERS4M
M FKBP12 54 5T 52 &9 H T mTOR, f2fH
AT R s 20 i R A S R IR ) B RN B VB R IR
FIM o G i T A AR T 40 ) SDF R i
{17 PI3K/AKt/mTOR /p70s6 K i #% 401 SDFA %t Py
FE AT RN A 1) iE k. Ak, T I8 3R 08 T 0E I 4
NADHP A Ak 3R 1K FI 3G N racl 78 B3R 1A 1 Py 7 40
PR A 3 45 SR A A 3 22 T R A P Y
A (ROS) 1N T80 eNOS Rk Kig T, R4 T
S P B &7 7k D BE B A AT BE ASKI 38 % )
ij]?ﬁf[ﬁ@‘{)ﬁ]:[m' 17] 3

AW FNA D&t — B R L TAE, IR AM
SIXFP NG AE F 1015 5 5 SHLH Qo 5 68 A 40 (S
S B KPR 20 5 A = ] EOC 3 14 AL
il it e LA EOC A #E [ T~ T Jit 2 33 =2 2R 1A 7 7 2
B TT R 2R TT -

(&% 3k

0] Lin Y, Weisdorf DJ, Solovey A, et al.
thelial cells and endothelial outgrowth from blood [J]. J Clin Tnvest,
2000, 105 (1) : 7197.

2] Ingram DA, Mead LE, Tanaka H, et al. Identification of a novel hi-

Origins of circulating endo—

erarchy of endothelial progenitor cells using human peripheral and

umbilical cord blood [J]. Blood, 2004, 104 (9) : 2 752960.

[3] HurJ, Yoon CH, Kim HS, et al. Characterization of two types of en—
dothelial progenitor cells and their different contributions to neovascu—
logenesis [J1. Arterioscler Thromb Vasc Biol, 2004, 24 (2) : 288—
293.

[4] Lataillade JJ, Domenech J, Le-Bousse-Kerdiles MC. Stromal cell-de—
rived factord (SDF ) /CXCR4 couple plays multiple roles on
haematopoietic progenitors at the border between the old cytokine and
new chemokine worlds: survival, cell cycling and trafficking [J] .
Eur Cytokine Netw, 2004, 15 (3) : 177488.

[5] De Falco E, Porcelli D, Torella AR, et al. SDF involvement in

endothelial phenotype and ischemia-induced recruitment of bone mar—

Blood, 2004, 104 (12) : 3 472-482.

(6] FRUATE, sKIRE), SRS, . Py A KA gl B VR AR RS 7 K m)
T O], R Esh Bk R, 2007, 15 (11) : 819-822.

[7] Lischer TF, Steffel J, Eberli FR, et al. Drug-eluting stent and coro—

row progenitor cells 1.

nary thrombosis:
[J]. Circulation, 2007, 115: 1 051-058.
[8] Jensen LO, Maeng M, Kaltoft A, et al. Stent thrombosis, myocardial

biological mechanisms and clinical implications

infarction, and death after drug-eluting and bare-metal stent coronary
interventions [J]. J Am Coll Cardiol, 2007, 50 (5) : 463-470.

[9] Hofma SH, van der Giessen WJ, van Dalen BM et al. Indication of
long-term endothelial dysfunction after sirolimus-elutingstent implan—
tation [J]. Eur Heart J, 2006, 27 (2) : 166-470.

[1o] Wang SH, Lin SJ, Chen YH, et al. Late outgrowth endothelial
cells derived from wharton jelly in human umbilical cord reduce
neointimal formation after vascular injury: involvement of pigment

epithelium-derived factor [J]. Arterioscler Thromb Vasc Biol,
2009, 29 (6) : 816-822.

1] Kong D, Melo LG, Gnecchi M, et al. Cytokine-induced mobiliza—
tion of circulating endothelial progenitor cells enhances repair of in—
jured arteries [J]. Circulation, 2004, 110 (14) : 2 039-046.

[12] Hristov M, Weber C. Endothelial progenitor cells in vascular repair
and remodeling [J]. Pharmacol Res, 2008, 58 (2) : 148451.

[13] Zheng H, Fu GS, Dai T, et al. Migration of endothelial progenitor
cells mediated by stromal cell-derived factord alpha/CXCR4 via
PI3K/Akt/eNOS signal transduction pathway [J7.
Pharmacol, 2007, 50 (3) : 274-280.

J Cardiovasc

[14] Dimmeler S, Zeiher AM. Akt takes center stage in angiogenesis sig—
naling [J1. Circ Res, 2000, 86 (1) : 45

[15] Miriuka SG, Rao V, mTOR inhibition induces
endothelial progenitor cell death [JJ. AmJ Transplant, 2006, 6
(9) : 2 069-079.

[16] Jabs A, Gobel S,

function. Increased mitochondrial and nicotinamide adenosine dinu—

Peterson M, et al.

Wenzel P, et al. Sirolimus-induced vascular dys—

cleotide phosphate oxidase-dependent superoxide production and de—

creased vascular nitric oxide formation [J]. J Am Coll Cardiol,
2008, 51 (22) : 2 130438.

[17] Huang S, Shu L, Easton J, et al. Inhibition of mammalian target of
rapamycin activates apoptosis signal-regulating kinase 1 signaling by
suppressing protein phosphatase 5 activity [J]. J Biol Chem, 2004,
279 (35) : 36 490-496.

Wb R





