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ABSTRACT Objective: This study was to evaluate the effect of different oxygen concentration on EPCs' secretion of neovascular-
ization growth factors. Methods: Bone marrow mononuclear cells of SD rat were acquired with density gradient centrifugation method
and cultured, induced, and differentiated to EPCs. Then they were cultured respectively under three different oxygen concentration (1 %,
5 % and 21 %). On days 3, 7 and 10, the effect of different oxygen concentration (1 %, 5 % and 21 %) on EPCs' secretion (secreting
VEGF, SDF-1a and IGF-I) were evaluated by means of ELISA. Results: On days 3, different oxygen concentration (1 %, 5 % and 21 %)
did not have effect on EPCs'secretion (secreting VEGF, SDF-1a and IGF-I) (all P>0.05). On days 7 and 10, there was no difference
among three groups for IGF-I (all P>0.05). However, compared with 21% oxygen concentration, hypoxia condition (1 % and 5 % oxygen
concentration) can stimulate EPCs to secrete VEGF and SDF-1a (P <<0.001). Conclusions: Appropriate hypoxia condition culture can
stimulate EPCs to secrete VEGF and SDF-1a, and enhance their neovascularization function.

Key words: Oxygen concentration; Hypoxia; Bone morrow derived stem cell; Endothelial progenitor cells; Critical limb ischemia

Chinese Library Classification(CLC): R-33; R329.2; Q813.11; R654.4 Document code: A

Artricle ID: 673-6273(2018)17-3214-04

¥ 5 PN B ARG A ) B AR TGS 7 IO St i 4 SR, e it FLP AL
1997 4F , N Hz tH 48 ifs (Endothelial progenitor cells, EPC )
PG IR ML PRI T PRI , 2 U AR B IMTETIG AY gl M A 10 5 9 3E B L BB 0% 8 45 3 10 A% 3 A 1 05 B8R
PR, LR R X S AR AR AR SE . TAERE o5 @, 3 H A Sh KA Ak 45 S 800 145 % Ak 18 52 07 1 A KX 25 )
I S AR AE T — MR pLast, BT 2003 4EAEE N FAIEF T T0A YT S i Hgm 5 T 28 % 3k 5 B 4
FARHATT ARERE T AMA YT T B, B RGE oY, YR AN ARSI K 2R 21% 40k (R AR RS
R NI PROFA S N E . XU Z T (B SR B PRES , X AN S8R B 0 T A AE e B IR Ak B 1 T4

e H  mHERREE RER - B (2014 425 ) ; B R A ARH# 541 F35H (30471708)
VEZ T RALYE , IR BRI, SR, 3220 S i s (4 s PR SERE R 7T, = 3R JBRedsle it ) A PR 223897
M T AL BE 2R AFSY , B3 - 13269320601 , E-mail : drliposong@126.com
(ks F151:2017-10-31 4332 H 1. 2017-11-28)

o}




DREYESHE  biomed. cnjournals.com Progress in Modern Biomedicine Voll8 NO.17 SEP.2018

- 3215 -

PSR R Bl & PR, A IF R ARGE R EXT EPC 77 A —E 1Y
FZM, Dai 0% B SAGE T S PIBK/Akt 551 42 A I3
CXCR4 [k , #Fim3E5e EPC AR DIfE ; Zhang S5 IE (1%
SARERSIA S EPC [ISH IR . AR HARSNE S0k 31
FHIRIERY EPC, WA R S0 B EPC 733 I A A B2 A 1
[Xf(Vascular endothelial growth factor, VEGF)  %& [ 40 itd fi7 4
¥ -1a(Stromal-derived factor-1o, SDF-1a0) . JiE 5 ZREAE K
F I(Insulin-like growth factor-1, IGF-T)45 33X &£ 55 |fi 48 87 A& 40 ¢
A R R, k4 T A RS AR R Y T A8 M T S A
B I PRI TRCR HE—E 1 BE I T R

1 AR

1.1 B8EIR EPC FIRER A SME SNtE SR8

SD KE(15 H, it R 200~250 g, Jb 5 4 F| A2 50 56
SIPA BRI ALY « I N T 5 10 %7K 4 %85 (0.5 mL/100g)
TRBE RIS WSk A AT, 75 %2 I 15 min, B BB FIRE 8 5
BTG, A & 4 CHY PBS W 5~ 10 mL h kA
BELEBAR, PRI . R R B B0 A S R A
ML, 350 T30 58 AR 2 4R B IR 1 25 om? 353308, Bs
FHUMA EBM-2 Sg 15575, BT 37 CHIMIRE -6 his 5%,
48 h R R, FE RN RE AN , DAG BRERR 2 K I SR
B IR T R 22 A T LS AR A R T,
1.2 BEEiR EPC MEE

SYEIEREIRAE T K CRAIIIRE % ik F L AR AR B
N (Dil-Ac-LDL) FISBiERTEEE - Fl G HEEH -1
(FITC-UEA-D) i 7XUHTE %5 . 756 R IMEE A4 i,

B 1 E57E 3R, 2XRE . Z ARG RAmER) (x 100)
Fig.1 On day 3, cells show fusiform and triangle (arrow directs to cell

colony)
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Fig.2 On day 7, cells show cobblestone arrange about 80% of view
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[ 3 Dil-Ac-LDL BESEI&(x 200) 4 FITC-UEA Z5& LI (x 200) 5 MESREFEMERZER(x 200)
Fig.3 Dil-Ac-LDL absorption assay Fig.4 FITC-UEA combination assay Fig.5 Double fluorescence staining positive cells

® 1 FREREFETHEFRED VEGF iIRE(x 10°pg/mL)

Table 1 VEGF concentration in different oxygen concentration condition(* 10° pg/mL)

1 % oxygen concentration(x+ s) 5 % oxygen concentration(x+ s) 21 % oxygen concentration(x+ s)
On day 3 1.72% 0.11 1.68% 0.15 1.70+ 0.22
On day 7 7.33% 1.22 12.56% 1.65 3.67+ 1.09
On day 10 6.17+ 2.28 10.92+ 1.94 243+ 1.06

Note; On day 3, ( Cy, VS Csy, P=0.663; Cyo, VS Cypo, P=0.869; Csy, VS Cyyey, P=0.712); On day 7 and 10, ( C,y, VS Csy, P<<0.001; Cy, VS Cyp,, P<<0.001;
Cs, VS Cap, P<0.001),

£ 2 RESRERE FEEH SDF-1o JKE(* 10° pg/mL)

Table 2 SDF-1a concentration in different oxygen concentration condition(x 10° pg/mL)

1 % oxygen concentration(x+ s) 5 % oxygen concentration(xt s) 21 % oxygen concentration(x+ s)
On day 3 0.38%+ 0.07 0.39% 0.11 0.36% 0.05
On day 7 0.62% 0.12 0.99% 0.18 0.33+ 0.13
On day 10 0.59+ 0.11 0.82+ 0.17 0.27+ 0.13

Note: On day 3, ( Cyy, VS Cyy,, P=0.745; Cyo, VS Cyyy, P=0.687; Cs, VS C21%, P=0.334); On day 7 and 10, ( C,, VS Cs,, P<<0.001; Cyo, VS Cy,, P<<0.001;
Cs, VS Cary P<0.001),

% 3 REEREIRGE FHEFREA IGF-HRE(x 10 pg/mL)

Table 3 IGF-I concentration in different oxygen concentration condition(x 10° pg/mL)

1 % oxygen concentration(x+ s) 5 % oxygen concentration(x+ s) 21 % oxygen concentration(x+ s)

On day 3 498+ 0.38 4.79+ 0.31 4.84% 0.44
On day 7 5.02+ 0.52 4.86+ 0.45 491+ 0.39
On day 10 4.96+ 0.28 4.55+ 0.62 4.89% 0.51

Note: On day 3, ( Cy;, VS Cyy,, P=0.653; C1% VS C,y,, P=0.817; Cs, VS C,y, P=0.771); On day 7, ( Cy, VS Cs,,, P=0.418; C1% VS C,;,, P=0.736; Cs, VS
Cyyo, P=0.493); On day 10, ( C,y, VS Cs,, P=0.577; C1% VS C,y, P=0.831; Cs, VS C,y, P=0.562).
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