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[ ABSTRACT | Aim To observe the effects of endothelial progenitor cells (EPC) conditional medium on the prolif-
eration of vascular smooth muscle cells (VSMC) induced by angiotensin Il (Ang1l ). Methods Mononuclear cells
were isolated from fresh cord blood by 3% Gelatin and density gradient centrifugation.  Isolated mononuclear cells were
cultured in EBM-2 medium. Flow cytometry and indirect immunofluorescence revealed that EPC expressed hematopoietic
progenitor cell-surface antigens as well as endothelial cell-surface antigens.  After preparating early endothelial progenitor
cell conditioned medium (E-EPC-CM) , late endothelial progenitor cell conditioned medium ( L-EPC-CM) and human um-
bilical vein endothelial cell conditioned medium (HUVEC-CM) , the effect of E-EPC-CM, L-EPC-CM and HUVEC-CM on
Ang Il -induced DNA synthesis, total protein expression, cell survival and cycle progress was assessed by BrdU incorpora-
tion, total protein content, MTT assays and flow cytometry. =~ Western blot were performed to analyze the effect of E-EPC-
CM on the Ang Il -induced phosphorylations of ERK, JNK, p38 MAPK and the expressions of proto-oncogene c-myc and c-

fos. Results The DNA synthesis, total protein contents and cell survival obviously increased in Angll (10~ °mmol/L)
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induced VSMC for 48 h compared with control group, while pretreatment with E-EPC-CM, L-EPC-CM and HUVEC-CM re-

sulted in significant inhibitions in DNA synthesis, total protein content, and cell survival compared with the control group;

The percentage of S phase cells significantly increased, while the percentage of cells in G, phase decreased remarkably

compared with control group, pretreatment with E-EPC-CM, L-EPC-CM, or HUVEC-CM led to sustained decrease in the

percentage of cells in S phase and sustained increase in the percentage of cells in G, phase after 48 h of stimulation with

Ang Il ; Western Blot showed that Ang Il time dependently induced phosphorylation of p38, JNK, ERK and significantly

increased the expressions of c-myc and c-fos after Ang Il stimulation in VSMC, while pretreatment with E-EPC-CM showed

marked inhibitory effect on the Ang Il -induced phosphorylations of these MAPK and the expressions of proto-oncogene c-

myc and c-fos.

E-EPC-CM showed strongest inhibitory effect among all treatment groups.

Conclusion EPC may in-

hibit Ang Il -induced proliferation and phenotype transformation of VSMC through inactivating MAPKs signaling pathways as

well as by reducing the expressions of proto-oncogene c-myc and c-fos.
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:1000) #7 a-SM-actin( 1: 500) o1& ,4°C T ; % & —
FiR, N AR T A 4 BB KON N A
(1:1000) , B F2 2 h b Kot B &, JH# 4 K,
1.10 SitZEaHr

K SPSSI2.0 41t 2% 30 1R HE AT B 38 AL 2 247,
B Do s R, WA R WBRXF TR £, 54
8] 5% JF S H & 7 2 4T ,P <0.05 A ERA B EM,
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LI 10° mmol/L Angll7E 48 h B/ VSMC #7144
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AEFE VSMC 48 h( [l 1) . Brdu #RiC40l DNA &1 E
= MTT 255 B8 Angll(107° mmol/L) 1755 VSMC
H%E 48 h J5, VSMC 1) DNA & 86T 40 Bl &
S A0 AT O R A ) B B 8 T E-EPC-
CM .L-EPC-CM . HUVEC-CM /b 3 Ji5 fiE % & 2% 31 7fl
Angllffr3 VSMC DNA & J8EE) A0ML S & & 20
WA R A AN (P <0.05) , Hoh L E-EPC-CM f3)
TSR R (P <0.05; 8 2) .
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Figure 1. The effect of different concentrations and time of
AngIl on VSMC proliferation(n =3)
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(F)BIRM (n=3) a A P<0.05, 5% B4 L ;b h P <0.
05,5 E-EPC-CM 4[4 ;¢ 24 P <0.05, 55 L-EPC-CM 4 [LZ,
Figure 2. Effect of EPC-CM on Ang I -induced prolifera-
tion of VSMC assessed by BrdU incorporation, total protein
content and MTT assays(n =3)

2.2 EPC &334 Ang I BT E VSMC & H
Eed:apAl

WA AR LS R R Ang [T (10 °° mmol/L) i
F VSMC H4%1 48 h J&, VSMC 40 JE 391 b S 9400 i
JIT o A R AT R W R, T G, AR
H R MR s 72 I 3 Al I E-EPC-CM , L-EPC-
CM HUVEC-CM &b FREEfH S 3 40 g B 43 %0 /> 1
G, Wgn e o338 hn, Hd DL E-EPC-CM B4 i 2%
REWR (R AES),
& 1. EPC £41535 7%t Ang Il B2 VSMC 40 B & 87 it 72
I (n=3)
Table 1. The effect of EPC-CM on cell cycle of VSMC in-
duced by Angll (n=3)

! G, S G,

popilHi] 0.731 £0.125 0.136 +0.024 0.108 +0.014
AngIT 41 0.267 0. 0766* 0.458 +0.038* 0.211 +0. 038"
EGM-2 4 0.279 +0.044* 0.456 +0.090* 0. 288 +0. 052°
E-EPC-CM 4 0.633 +0.084" 0.166 £0.035" 0.156 +0. 035"
L-EPC-CM Z1  0.511 £0. 069" 0.282 +0.088" 0.192 0. 078"

HUVEC-CM 41 0.423 £0.069” 0.366 +0.050" 0.237 +0. 042"

a A P<0.05, 5% AL HE b A P <0.05,5 Ang I HH EGM-2 41
b4 ;5¢ A P <0.05,45 E-EPC-CM 41 Lb4L



CN 43-1262/R " [H shfikffifb A5 2013 4F55

21 51

1 1001

Cell Number

3
a
£
S
P4
)
&)

& 3. EPC &35+ %%t Ang I BT 2 VSMC 4 fa E HA 3 2 R 20

41 ,E 24 L-EPC-CM 41, F ;f HUVEC-CM 41,

3
a
=
5
P4
)
&

A RXTREYL B A Ang T 41, C 2 EGM-2 41, D A E-EPC-CM

Figure 3. The effect of EPC-CM on cell cycle of VSMC induced by Ang II

2.3 BHEPC FM4EFRX Ang [l BTE VSMC 15

S SR B R
Western Blot %

H g A E MAPK {55

2E IR R, Ang 11 BE A% s [R] 44 i 11
i P TR AL, RN p38 |

JNK1/2 \ERK1/2 BERRALIE N EPC 254435 S i b 38
JE BEREINH Ang I FIF 2 p38 . JNK1/2 . ERK1/2 fY#
fR Ak i 54l EBM-2 Ab BE X} Ang 1T U 2 p38.,
JNK1/2 \ERK1/2 Wb A 52 (32 2 fEl 4)

% 2. BHI EPC &HHEFRXT Ang Il BT VSMC p38.JNK1/2 ERK1/2 EABMRIEHZIE(n=3)
Table 2. Effects of E-EPC-CM on Ang Il -induced phosphorations of MAPK in VSMC

| P38 JNK1/2 ERK1/2
X HEZH 0.477 +0.011 0. 260 +0. 003 0. 051 +0. 001

Ang Il £ JH 30min 21 1.779 +0. 006" 2.089 +0. 028" 0.282 0. 001"
EGM-2 1EJH 30min 41 1.772 +0. 015" 2.522 +0. 006" 0.316 +0. 003"
E-EPC-CM 1EH 30min 21 0.751 +0. 016" 1.182 +0. 029" 0. 126 £0. 002"
Ang Il fEF 60min 41 2.367 £0. 034" 3.357 £0.001"™ 0. 546 +0. 002"
EGM-2 /EH 60min 4 2.295 +0. 044" 3.354 0. 007" 0.553 0. 002"
E-EPC-CM YEH 60min 21 1.225 +0. 006" 1. 826 +0. 007" 0.293 +0. 001"

a B P<0.05, 53 LE ;D A P<0.05,5 Ang T 411 Ang Il + EGM-2 4L HL# ;¢ i P <0. 05,5 E-EPC-CM 1E 1 30 min Z1F1 EGM-2 /£ 30

min 4 L,

1 2 3 4 5 6 7
p-p38 [+ - ““—-“-‘QkDa

t—-p38 43 kDa

p-JNK 54/46 kDa

54/46 kDa

p-ERK —_— -.44/42 kDa

Practin < —— o ———csse 43 KDa

t=JNK

& 4. Western Blot # il E-EPC-CM X} Ang Il i S50 I &
FiEA4EAE MAPK (p38 JNK.ERK &) &M 1-7
A3 51 g% BRZH  Ang 111 FH 30 min 41, Ang Il £/ 60 min 4 E-EPC-
CM fEJ1 30 min £ \E-EPC-CM £ ] 60 min £ \EGM-2 4£ /1] 30 min 21
1 EGM-2 £ 60 min 41,

Figure 4. Effects of E-EPC-CM on Ang Il -induced phos-
phorylations of MAPK ( p38,JNK,ERK) in VSMC
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KERFEFRIEZM

Western blot £l & B8 AngllFES B AL VSMC
HOFEA S FE D c-mye FlI c-fos T AU IA, EPC-CM
Fl HUVEC-CM &b 3 5 ¥ RE A A [F]F2 B2 ] Angll
3 c-myc Ml c-fos R FRIE, Hp Ll E-EPC-CM 1Y
RIS B W T 24 EGM-2 A FEXT AngllFTE c-
myc Fl c-fos B FAMFIREA M (£ 3 FIES) .

3 4 i

H TR E S5 R W] EPC AR AE SO0 | 5
ML A O AR P8 78 558 A4S 1R s TP A 4% T
AU GORE PR (VS I IWAS N AN I R e D) 1N )
JKBH. 7371 1 i /N st Bk B A9 e AR A4 0 ) 1L A
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% 3. EPC £&4153 %) Ang Il BT 2 VSMC c-myc #1 c-fos
BERFRIEWHM(n=3)
Table 3. Effects of EPC-CM on Ang Il -induced expressions

of proto-oncogenes c-myc and c-fos in VSMC(n =3)

4 c-myc c-fos

X HE 2 0.492 +0. 001 0.366 0. 012
Ang T 4 2.537 £0. 016" 1.959 0. 013"
EGM-2 £ 2.758 £0.015° 1. 859 £0. 013"
E-EPC-CM £ 0.578 +0.001" 0.619 +0. 003"
L-EPC-CM 4 1.437 £0.015™  1.082 +0. 035"
HUVEC-CM 4 1.863 £0.032™  1.482 +0. 036"

aj P<0.05, 5X%FHRAILE ;b A P <0.05,5 Ang T 411 EGM-2 41
;e S P <0.05,5 E-EPC-CM 4 HL#%

1 2 3 4 5 6

o7 kDa)
A o o k0

5. Wetern Blot #ill EPC-CM %% Ang Il BB & F & Al
ZHAf c-myc.c-fos EHRIZHI I 1 ~6 435 h % BG4 Ang
41 EGM-2 41 \E-EPC-CM 41 \L-EPC-CM 41 #1 HUVEC-CM 41,

Figure 5. Effects of EPC-CM on Ang Il -induced expressions

of proto-oncogenes c-myc and c-fos in VSMC

PRI BS I B Y017 S AR AR S5 S 2R P I AR TR B A
e A8 T VSMC B S v IR B0 ko
FEREA Tt 0o 100 A5 BT A S5 PP 2 A5 95 o 1) i 2
TRHRE AR B B MR — R 2 D aE A 40
Mg, EPC BERSHIH] VSMC AUB4E5E . S T B EPC X}
VSMC 351 2 75 B A M AR, A B 53 i 2 5 40
e EPC 451455 37 W LA & HUVEC 2455 77 W
Ji , BB Ang 1T BT 20 VSMC DNA A A iE
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