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[ ABSTRACT ] Aim To explore the effects and related mechanisms of testosterone on the proliferation of Peripheral-
blood endothelial progenitor cells (PB-EPCs). Methods Total mononuclear cells(MNC) were isolated from peripheral
blood of healthy volunteers by Ficoll density gradient centrifugation, culturing with EGM-2MV for 7 days in vitro.  The ad-
herent cells showed up taking of acetylated low-density (ac-LDL-Dil) and binding of lectin ( FITC-UEA-T) , observing with
confocal laser scanning microscopy. PB-EPC were dealt with four concentrations of testosterone, as 0 nmol/L, 1 nmol/L,
10 nmol/L,and 100 nmol/L respectively, and in another group PB-EPC were pretreated with 10 nmol/L flutamide (androgen
receptor antagonist) for 3h and then stimulated with 10 nmol/L testosterone.  After 48 h, the ability of cell proliferation was
determined by 3-(4,5-dimethylthiazol-2-yl) -2 ,5-diph-phenyltetrazolium bromide assay (MTT). The VEGF expression was
tested by quantitative real-time RT-PCR and ELISA assay. Results The proliferation of PB-EPC were increased by tes-
tosterone in a dose-dependent manner, however, these effects could be blocked by flutamide. — Testosterone can up-regulate
VEGF both on mRNA and protein level, however, these effects could be blocked by flutamide. Conclusions Testoster-

one enhances the proliferation of PB-EPCs by up-regulating VEGF expression via androgen receptor pathway.
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EGM-2MV ¥ 7 # ( Clonetics /A 8 ) , Ak & 4
M4 B (R EHUF N E]) A 4 % 2 & B (human
fibronectin HFN, ChemiCon /A & ), Dil AT W B
1A% % & fE & A ( Dil-ac-LDL, Invitrogen /A & ) , FITC
Frit B3| G % £ & 1(FITC-UEA-1), — K 210 4 %
B3k (MTT) = ¥ A (DMSO) | £ B | % fib 4 ( Sig-
ma /A ),1:250 REAE( LEADTEEARAAR
WNED,EI M (AT AT EEAHRAF), Rever
Tra Ace® gPCR RT Kit (TOYOBO 7 & ), SYBR
Green Real-time PCR Master Mix( TOYOBO & ) , A
VEGF 8% 5% % % % /it 7% (Human enzyme-linked im-
munosorbent assay , ELISA ) & #| & ( R&D systems A
)
1.2 SMEmMAEAEBNS B SEMESE

B A (20 ~30 %) B4 A L 20 mL( AT
EFRE) AAKC AL ERETERE B
KRB AWM, i EGM-2MV 35 3k 38 % 40 i % 2
~5x10° mL 5 2 A4 4 & 5830 24 T RN
B OHNIEFAE (37C 5% CO, I8 E 95% ) i 4
REEWRAWEDB, UERREK, Fhrtid
EA FEEMEZ RHE TAEARY S F RN,
1.3 ShEAMmMAEAEBIIRLLELEE

B ES T R, 3B 4 j AT 4 . m O\ Dil-
ac-LDL(2.4 mg/L)37°C# & 1 h,PBS %t # &k, fn
4% % R\ EE E 4, A PBS iUk 3 0k, TR
10 mg/L # FITC-UEA-I Ao F F kA7 A F 37°C T #
B 1h,BEH PBS %t 3 K,k THR, M EZWHH
(% —1,0.01 mmol/L PH7.2 & PBS — ) —
W, FRKMALEREEHRE L ® N6 MR
L IE 2 G By PB-EPC,
1.4 5ME M R 48 20 Bl 38 58 A 1 B9 4& )

W B AL 4 R S A, R B TR AL
nmol/L £ B T T 20 .10 nmol/L 2 & T T 4 . 100

nmol/L. Z BT 4 10 nmol/L AW TH 3 h &
P10 nmol/L £ B T4, 548 h g, m A\ S
¢/LMTT 20 pL,# X H 4 h Jg 7 Li#E, im X 150
wL DMSO, T &R % & F £ 4 & % 10 min, # K
492 nm M F A FEAE(OD)
1.5 ERRHEE PCR &M VEGF mRNA 7KF

H s EE AL R 3 4, = A At B4 (con-
trol ) .10 nmol/L % B F H 41 .10 nmol/L % i % T 4
PB4, % Jl Real-time PCR 3 # | & %41 VEGF mR-
NA ik, o5 kB2 20 Jfg,, il Trizol $2 B PB-EPCs &
RNA, R4 REENEHAESAE, F X
cDNA, K Si& % :65°C 5 min % #,37°C 15 min i
3 3% ,98°C 5 min BE %k 7. L 18 S ribosomal RNA ¥
W%, b 5-TGG TTG CAA AGC TGA AAC TTA
AAG-3', T 5'-AGT CAA ATT AAG CCG CAG GC-
3", VEGF 5| 4 £ % 5'-ATC AGT TCG AGC AAA
GGG AAA G-3', T 5'-GAG GCT CCA GGG CAT
TAG AC-3', /I RT-PCR i 7| £ ( SYBR Green Real-
time PCR Master Mix, TOYOBO /A & ) 7 Strata gene
Mx3000P 7% % & & PCR L # T Real-time PCR #
¥ R Z 959 30 5,40 MEFR(95C 5 5,60°C
10 5,72°C 15 s) , ¥ ¥ a4t CTH = 2, b &K & 4
mRNA KK EW R A, 7 4 3¢ 6 0 % g W ik, B 3t
BB RET R, EE3 K,
1.6 ELISA &4k EiFHE VEGE /KF

B E @B R 3 4, ZaxtB4a.10
nmol/L B T # 4 .10 nmol/L % ftn izt 7 4 F£ 4 .
W B & 4 40 ff B E R L1 000 r/min B8 10 min &£ 4
Bk An B A& 4, B 4B ELISA & 7 & 3t 9 3 i AR
#, B s EEAR L _E L 450 nm 3 K E L E E
1.7 Sit=4biE

Pt A 4 DLk o, B2 F| SPSS 16. 0 %k 3 47 4t
A E RAEER 20N LRAE £ R ,P<
0.05 h ZRAZITFENL,
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38R 22 AU T AN I A 2 R AE 1 95 B 2R
4 RATLOWEL BN BE 0 400 (&1 1A) ; {557
57 K BRIV SN 2 I ERAEK (E1B) .,
AL YL 0 50 FE RO R A WS T EPC
W fff FITC-UEA-T 4% (5 (& 1C) , Y BH % %k
100% ; EPC W% fff Dil-ac-LDL 241 (& 1D), YL {4
FHA: R 100% 3 EPC. [R) B W fff FITC-UEA-T il Dil-
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ac-LDL 2 ¥ @ ([ 1E) , F£/R NIEFE L) EPC, X

1. AEHEMAMMEESER( x200)
2145, E 4 EPC [FE I FITC-UEA-I #1 Dil-ac-LDL £ # 4,

YU % 83. 87% +1.20% .,

A JBigE4 KB NEEFET K, C N EPC Wl FITC-UEA-T 2 4% (%, D iy EPC W& Dil-ac-LDL 2

Figure 1. The results of identification of endothelial progenitor cells

2.2 EMEEREZEEEEHFINEMAEHE
Y R R TE SE AE

SR S BE AR M (R P EPC 3451 (492 nm OD
fH:0 nmol/L,0.156 + 0.025; 1 nmol/L, 0.237 =
0.031;10 nmol/L,0. 249 +0. 047 ;100 nmol/L,0. 269
+0.047;P <0.05) , R 32 VR BT FoUA i ¢ 4=
BHLIT 26 X5 EPC A #E/EHT (0. 154 £0.020) , 5=
FIXT RRZAH b 22 55 T i 3k
2.3 =%t PB-EPC VEGF FRiXBI2200

SCFE R PCR 45 R R, SXF RALAH HE , 52
fit 1% PB-EPC VEGF mRNA /K, 2585 i1
B ( P <0.05) ;552004 A H, 0 e BH B 52
TR ER, Z2RA5IEE X (P<0.05), 5
X RERZH AR EL | SEBA BEE 7 PB-EPC A9 VEGF 43ilh, 22
FAGIFE (P <0.05) ;5 2 HIH AR L, F8 A
J¥ie e BEL T S T ) (R AR, 2 R A ST E (P
<0.05;3 1),

% 1. PB-EPC B VEGF mRNA RiZFNEH D WEZTW (% +5)
Table 1. The expression of VEGF mRNA and protein

JASE =
| VEGF mRNA VEE’: ;L{;Ai
25 X R 0.13+0.16 106. 66 +18. 26
ST T 11.05 2. 19° 252.25 +9. 33"
SR TR $EEH 0.55 +0. 78" 122.09 £21. 89"

a iy P<0.05, 5XHBAMLL ;b A P <0.05, 5520 T WAL,

3 47 g

ARSI 28 B o | S R L i A A5 2 A
PB-EPC #4858 , H AT 5 52 6 o e i R 2 k18
8 PB-EPC VEGF FJZRAA %, LIS RUEL T

BB E T M ER 25 mEBE It
PP A RGEREH]

SRR P T B R A R, IR I e
22,7 4.3 nmol/L, H1 52 HL1H] BT 41 i & WA , 75 0
T E NS S o380 SR A JE ok LA 52 i 15 9 40 i PN
WY SZARGE & RV, S5 PR IR S R K T 5
O MLAE PR 1 BB T 8 R f 6 PR 3R 2 ] 52 300 67 P A
KR MR B S T Al I ] R
K, 3800 9 5E P 14 7= A DT 5 0 8 ik g
B RN B DIREAN 4, 45T AN IR S J ] A3 A
ARVEFT R A B Fp SR KA R S B e
CVR KR R FNFET- R fE e &S, Rk
IR S ] B A 5 A LS Y B D RE Bk TR
Bk, A2 A8 55 1 O R RE IR, o8 R LY
MM Sieveking 251 IF 52 I 2K W i ME I K 52
PRI AR AR /DN BRUPY B2 20 P ) 385 3 30 % AR
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RS PR3 S PB-EPC % H T B, 1 iy FH 52 il 5
RIBIFIR B B IR IE# ) SRR BE 95 3F EPC 3
BEISNE L, C A BFICIESE EPC 7776 i i & Z Ak
(AR) AR | 52 Al 0 0 i i P R 2 R ik A2 i
ik PB-EPC MG AT R RE 11 X — S S5 AR SL 56
5 UF 1) 84 2R 52 1A L T 551) 90 At 2 i % L T 522 i) i
it EPC HYFERE ) 945 A — 3k,
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Syt — A 5T SE R L EPC A A ML, B AT
M mRNA FIEE H7KFRH T VEGE i3Rik, VEGF
S PP 2257 S Re % Rr 5 1 M A2 32 D 2 440 i 1Y)
AR B A, S P B BB 1, Asahara %517
KIL VEGF 25 EPC M [a] S0 il (1) 20 i3 i 72
LT HMEYE VEGF %A S0 S & i i) EPC
K-, Walter 21 ] VEGF164 %2R (14 i 25 2% 1A
Y EPC J5, EPC 73 VEGF & i 3 3 it B
EPC (13458 68 7 B 0 145 A7 Hi 38 1A Ok 1 A5 5 5k
Z I WA 1 VEGF 193535, M3 EPC Ay 4
5t TERE Bh ORI I A AR L RE Y ARSI 4
R, SR 2 L T 55 T VEGF % 5% &
HEAACERRIE  ATRE 52 5 EPC S5 e 1 1Y
Bl Z—.

AR 5 PR R KT 5 Bl hkoks 8 Ak (ather-
osclerosis, As) Z [A] ) ¢ R 4532 0, HAT LA AN
VAR pt A VR 8 S L AT BT As | B IR e 0o 1 R
o AE ST As FFERALEIIA TR 5L
SERAE S i — A AR AT 2T EPC (43 RS AN L AE
TGS, FHIRTT A S A (5 5
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