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22 E C 55 C3H /DU AGTE] 78 5+ 48 fg
1 4 1 REAL A3 A 5%

o2 HaEH MEa® 3R

W= HB #AAE3EL C (Epimedin C) %% C3H /s & AE A5 18 £ it -F 49 i (murine embryonic
mesenchymal stem cells,C3HA0T1/2) A Z A5 AER . ik R9M3EHR C3HAO0T/2 tmpb ,MTT ik An
SR EANRRIRETHEL Cmme FFR; SMETURNAEL CHIFEHMIET ST R
AR X AU 1 & C xE 2m e B B0 o A 69 % ve s KA ¥ 2 & PCR A&l o & R R 20 fe A7 & 4 CD31.,
CD34 &8 M % 4m i 445 1 (vascular endothelial zinc finger 1,Vezf1) . 2% %4 & % 1 (angiopoietin 1,
Ang1) . &% 4 % 2 (angiopoietin 2,Ang2) mRNA # & A ; KA .98 fa AL 32 4 & k40 ] dn /N AR 9 % 4
M 4-F -1 (platelet-endothelial cell adhesion molecule-1,CD31) .48t sr —5' - 4% ¥ 82 % (ecto-5'-nu-
cleotidase,CD73) . M ¥ %1 e 4% 5+ M 4 -F — 1 (endothelial cell specific molecule-1,ESM -1) (& 4&%
B5(integrin B5) ey k ik, HER #ME X C LKA 1 ~30 wmol/l 8, R¥ @ CIHN0T1/2 wmhe ey % %,
30 pmol/L 422 24 h )&, x4 e Bl 81 v R %57, 3% £ C 55 C3HN0T/2 4m it &) /8 1 & 4m el 4
e, 4 m e 200 kRS . PCRARMZ R 27,5 FIaT b4, 24 55 XG4 C3HAO0T1/2 W e fn
W & 4m fe A% & B F .CD34 Vezfl \Ang1.Ang2 mRNA K-8 234 (P <0.05, P <0.01) ; &t %, 5 A0 2
FEHERIETH TS RE69 C3HNOT/2 tafedn s W K 4a e AR & 4% & CD31.CD73 .ESM-1 ¥ Zfa it &
ik, GrmBati 2R A% FENL(P<0.01,P<0.05), &t #EZ C s C3HA0T1/2 tafnd
A g A R AE G R AL
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ABSTRACT Objective To study the endothelioid differentiation effect of Epimedin C on murine
embryonic mesenchymal stem cells (C3HA0T1/2). Methods C3H/M0T1/2 cells were cultivated in vitro.
The cytotoxicity of Epimedin C at different concentrations was determined by MTT assay and crystal vio-
let assay. Morphological changes were observed under microscope after treated with Epimendin C. The
effect of Epimendin C on the cell cycle distribution was determined by flow cytometry. mRNA expression
levels of endothelial markers, such as CD31, CD34, vascular endothelial zinc finger 1 (Vezf1), angiopoi-
etin 1 (Ang1), and angiopoietin 2 (Ang2) were detected by semi-quantitative PCR. Protein expression
levels of platelet endothelial adhesive molecule 1 (CD31), ecto-5'-nucleotidase (CD73), endothelial cell
specific molecule-1 (ESM-1), and integrin B5 were determined by immunocytochemical (IHC) staining.
Results Epimedin C could not affect the survival rate of C3H/M0T1/2 cells at 1 —30 wmol/L. Its cell cycle
distribution was not significantly changed after treated by 30 wmol/L Epimedin C for 24 h. C3H/10T1/2 cells
were differentiated to vascular endothelial cells by Epimedin C treatment, with significant morphological
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changes (whirlpool-like structure). PCR results indicated that mRNA levels of classic endothelial mark-
ers, namely CD34, Vezf1, Ang1, and Ang2 were significantly increased in C3H/10T1/2 cells after treated
with Epimedin C for 5 days (P <0.05, P <0.01). Protein expression levels of CD31, CD73, and ESM-1
were also positively expressed after treated with Epimedin C for 5 days, showing statistical difference

when compared with those of the control group (P <0.01, P <0.05). Conclusion

Epimendin C could in-

duce C3H/M0T12 cells to differentiate into endothelioid cells.
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/6] 75 JF + 244 2 ( mesenchymal stem cells,
MSCs ) J& Z Re T4l , R T & 7 R WA th k2 Fn 5
W2, TERRE RS540 ,MSCs TEK A {4 4h AT
I Z R dL gl i, s L E R RS
EZ IR o AR 0 | RN S AR N AT PR b e p
SLARRBE TN VR ARAT IS 5O B, 500 A AR 0
TUML, TEIG RO 55 597 i T e A2 5 | 2 iy
HAMSEBEE . AR, MSCs 7 Il M K
H K A ¥ (vascular endothelial growth factor,
VEGF) . T ¥k i £ 4t 40 i /E K 5 5 (fibroblast
growth factor, bFGF) "’ 4ifusM LR E H 5% 4 K
VEA'™ MRESEFREREE " S R 3% SR al 1a) P Rz 40
Miork. WIFEE C NEERALG Y, &L B T/ N BE
FHEY) &M F . B E C HA MRS
FHUOT TR, iR 2 7 A B A AR A A
RO i 40 P B A Ak B S i )
ARIE . ASLE A ST EARE E C XN B 40 A A
PEHEF R BT iAEE e C RS E s 3/ B IR
40 1w L N B R AR S AR R T, A E C TR
MAEB B R 45 4128 T RRAT 5T 55 J7 1 A L FH 4 1t
WA B S A

57T E

1 Ytk C3H /ML MSCs (C3HAO0T1R) Ity
TR A B R B 4R G

2 FEZY RN Y W E C RS
Yy (2l :98% ; b [m] FH AR 9y 5 AR e A7 BR A &)L it
5:12122023 ) ; DMEM il 353k (i S7 35 AR M3
ARAMRAF LS 8114157 ) | JHE H B (BLM 564
W H AR A R AL b5 : 13051501 ) 5 fifs 4 i ¥
(FBS, Invitrogen, 3£ [ , it %5 : 1069982 ) ;0. 4% &5
W ( Solarhio, iR EERHTARA R, HL 5.
20120906 ) ; — ! 5L 7 AR ( DMSO, SIGMA , #t 5 . SH-
BC2572V, 3 [H) ; i 5 (P [ Bl bR AR,
5:20090117 ) 5 L TR (#it%5:20120920, AL M {2 1k

mesenchymal

stem cell; induced differentiation;

#4 BR 2> 7 ) ; PIIRNase staining Buffer (BD Bio-
sciences , [, #t 5. 550825 ) ; Ifil /MR 4 K2 B B 43
¥ - 1 ( platelet-endothelial cell adhesion mole-
cule-1,CD31,R&D v, 5[ ; AlMfish -5 - BH
21} (ecto- 5'-nucleotidase, CD73) . N K 4 it 4 5+
4+ F - 1 (endothelial cell specific molecule-1,
ESM -1) % & % B5 (integrin B5) Mt 1l IgG-
B =/ B /N BT A 19G-B H1) T 3% [E Santa
Cruz Biotechnology /3 7] ; HRP-Conjugated Strep-
tavidin( Thermo Scientific, 25 E ) ; M-MuLV %5 —4%
cDNA & ik & (PROMEGA , 4t :0000093311,
FHE) .PCR 51¥) ( LilEA T4 B 4 i HE H
(BSA, 3 = KW B A W5 ) . TRIzol ( LIFE
TECHNOLOGIES, it 5:47104, 3¢ [# ) \PCR Kit( I-
T B (GENE COMPANY, 41t 5:111860),
FdE) s B AR HEFRL(BD Falcon, 3¢ [H) ; i TAF:
5 (BJ-2CD, LR Sl A FRAE], H E) 5 265
BB (IX71 &L, Olympus, HAS) ; bk 1 557
#i(Thermo Scientific Series 8000, 3 [H ) ; 1% % &
>l (Heraeus Biofuge Stratos, Heraeus, f&[H ) ;
T4 il {X ( Guava easyCyte3, Millipore, 2% [ ) ;
PCR 1% (Bio-Red MyCycler,3[H) ,

3 Yk AR E C AR AMusE SR
54 DMEM 843577 4E (3 10% FBS. & R 1 x
10° U/L 5575 % 100 mg/L 1% JE 0675 EILWR) , 1E
37 C (AR & 5% CO, WRE A N FE, &
2 ~3 KA o B SCgR 7 b ] 5 W i Gy (0,51
B I 40 i 35 k. B DMSO ¥ #i7E & C I &
30 mmol/L AR HE#I5E & C ANk % 5 A4 .
0.1.3.10.30 pwmol/L 41,k & VEGF 41:10 ng/L, %
PR A B ARG TR

4 MTT EREIZERE C % C3HAOTR2 4
AMEEEA BOS O C3HAOT 2 41, $i2 41 i 45
1 x10*M100 pL 50 96 FLIRN, 5555 24 h J5, INA
ANfrlve BERAFE E C AL P, AT 200 wL AL, [ i
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EXPRAMA 4, B 8 MRS, H53548 h G, &
fUIMA MTT TAE# (5 g/L)20 pL,4k2:855% 4 h, 5%
EALNEEFRW, A DMSO 150 L, MRk s E
10 min, FFILVEY) 58 2 15 i I, 1T 3K 4 92 A6 AN AE
Pt 570 nm BB OG AR, 4% 2 AT AR R
AT IR (%) = (452541 OD {i - %5141 OD
) /(X HE41 OD fH - 25 41 OD {H) x100%

5 SEEERLKEIEIAEE C XF C3HAN0T1/2 4
BTG BOS W C3HA0T1/2 40, H 40 %L
2 x10*/500 pL FEFFT 24 FLH, 5535 24 h 55004
TARIWENESZEE C, HALLMAEF1 000 pL, 4kt
Hi7 48 h 5, 7 KR, BALINA 250 L 455 5
Yefa i, % IR FE 30 min, 5L 400, ZE K Uk
2 W, AR TG, LA 500 pl 20 % fif iR 7% 1,
IR A8 = 7 10 min 15 ff 25 &, I S Y2 4G A
540 nm T I FLIROG A, #5245 1 i 3
IR R (%) = (452541 OD {A - 55141 OD
fH) /(X HR4L OD ff - 25 141 OD {i) x100%

6 4B MES AU C3HA0T1/2 4
o, F A% 2 x 10*/500 L 70T 24 fL#,24 h )5
O34T AR EEIZE € C 1000 wL/AL, f3k% 2 RE
1 K25 DMEM S8 & 55510, 1597 9 R, e B B
e T AR A2 FA B

7 A RRASORS DU Z0 Bf BA IOR A K T A
L1 x10° A, /Bl F T EHAE 6 cm BRI, &
37 C 5% CO, LUKt A B 40 e 5 F2 M K5 9% 24 h
J& , SRR RE IR, 43 A AR [ ¥R BE B s 25 5 C R
VEGF, 54l 4 15 1L, 4624555 24 h J5,0. 25% JBidE
PGS, W BE4R 0,1 500 r/min B0 5 min, 3 L&
W, ¥ PBS PE1 1K, 70% VK LB 2, —-20 Cibi 1%
PBS j#¥t/5, F PI/RNase 414,37 CIEHE 30 min,
i, 200 H i P93k g, =S AR

8 fEft PCR %@ HArkRF KL R RT-
PCR il 1 48 P4 Bz 4 isdn 4 CD31 .CD34 | Il 48 N
F2 e 45 1 (vascular endothelial zinc finger 1,
Vezf1) .M 4 i % 1 (angiopoietin 1,Ang1) . Il
"% 2 (angiopoietin 2,Ang2) mRNA ik, Ik
££ 30 umol/L 37 C #5547 0.1.3.5.7.9 RAY4HHE,
% TRIzol 1257 i3 W 43 i 4 B 40 i 5 RNA, il 4fs M-
MuLV —%E cDNA A AR5 & Ui 4 8 cDNA 3l i
PCR ¥ ¥ HbrE A, 519k A Primer-BLAST %1,
JFHI L F1, PCR 441 F:95 C 5 min,94 C
1 min,55 C 30 5,72 °C 30 s (38 INE¥#F),72 C
5 min,4°C TCRRIEIR, R ESH)G, B 15 wL P24ty

2% B BEMRE IS HL VRS, 75 2R SMEE IS IS 2R GE AT B,
Y%5E PCR =W i BeR/he RAIKRE GIS 1D 4rBri 4
(4.1.5 hit, b KA R 45445 68 B, LR At
T H ARSI A A ek i A Rk = (H AR %
H R B2 /IGAPDH 2545 (62 BE) x100% o

x1 HABERG YIS

FASRFELR] ElE7l2] PRI (bp)
GAPDH  5-GGCTGCCCAGAACATCAT-3’ 122
5'-CGGACACATTGGGGGTAG-3’
CD31 5'-GCAAAGTGGAATCAAACCGTA-3’ 487
5'-ATCTGTGAATGTTGCTGGGTC-3’
CD34 5'-AGGAGAGCCAATATCCCCCA-3’ 167
5'-ATCAGGCAGAGAGCTACCCA-3’
Vezf1 5'-GCCCTTTGAGTGTCCTATTTG-3’ 412
5'-CTGCTTCTGATTGCTGGTCT-3’
Ang1 5'-AAGGGAGGAAAAAGAGAAGAAGAG-3' 514
5'-GTTAGCATGAGAGCGCATTTG-3'
Ang2 5'-TGTGCGGAAATCTTCAAGTC-3' 146
5'-CTGCCATCTTCTCGGTGTT-3’

9 fEALUb e R A b et
A5 CD31.,CD73 . ESM - 1. Integrin B5 & %
Ko Ab T X EC ) C3HAO0TAR 4 fits, ¥ 2 x 10*
cells/FLIEFT 24 fLHe,24 h 5,4 T 30 pwmol/L %]
FEE CuR R (3 RE# 1K), 5559 KT,
4% Z R HEE 4 C [F % 40 1%, 0. 5% Triton-X100
EFRANAEIS , A 5%BSA , Z 5% 30 min J5, A
—%$i CD31(1:500) .CD73(1:200) .ESM -1 (1:
200) .Integrinp5(1:200) ,4 °Ci37 ;PBS %2 ¥,
AABRE 3%, S I E 60 min J5,PBS ¥E 1 %, InA
HRP-Conjugated Streptavidin = {8 &F 15 min,
PLB il ) DAB Y i B2 7 min, i IR ARG
Y1 min,PBS WYk, B8 WA TS, fA, R
JH Image-Pro Plus 5. 1 ZAFK & i 458 X
HYYG% 2 (integrated option density, 10D ) , DL %E4H
KR (n =3) SR FE - B E RN S RGR R L

10 iAok RA SPSS 13.0 Siil#h4ut
11030, HEERIAR R x s R, 0 R R &
72253 H WS EL B Student’ s ttest 43 B S5 4%
R, P<0.05 WEFAGIHE L,

# R

1 HBUWEEFEE C T C3HAOT1/2 4 it J& ]
PR (6 2) Wi C A2 IE A 100 pmol/L
Bf, % C3HAO0T/2 24t 38 58 1 ) 3 4y (65 £10) %,
1M70.1~30 wmol/L 4525k B2 T 240 4 A 0 1] 58 715 [
TE(105 = 19)% ~ (112 + 6) % . 45 a2 kil 25 4
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/N HAFEE C 425U 1 ~30 pmol/L I, 2 a4 5
ARG REAE(93 £2)% ~ (76 £3) %, BI#ZEE C
100 wmol/L X4 HA B B Al 458 /e F , A7 A6 20
JLEEE , 1M 30 pmol/L S5 IR vk 5 X A4M it 3 A TG B
SO A, A SR I 45 2R & B, B AE S C X
C3HMOT1/2 4 f iy J& 191 4 A A A= W1 ik 1) 5%
30 umol/Li%S: 24 h J5,G1 .S #A . G2 141 iy L. 1
EjXT BRA LA Hh 0 2 A4

2 41 C3HAOT1/2 il S as R b (E
1) C3HANO0T1/2 S AR E#EE C ETE,
e FEA R AW B AR, FS 2 KGR 4gE, h
KARILAE N Z MY , FE R BRI HES AL K, % B AL
YR EEE F MBS TR, 55 5 Kig 2842
BRI, R HES A K B T &

3 THiEif5 Vezf1.CD31.CD34 . Ang1.Ang2

MRNA FikKFE (£ 3,K2) 430 pmollL ]
FEE CESIG M C3HAOTI/2 4 A JL 4 K 40 M b 2k
¥ Vezf1 .CD31.CD34 .Ang1.Ang2 mRNA ik
B, M, Vezf1 .CD31 .Ang1 mRNA FKikTE4h 2y
JG1~3 RikF|HE (P <0.01), 1fif CD34 mRNA %
KFE )G 5 ~7 RKik# i (P <0.01),

4 W%l CD31.CD73 .ESM -1 .Integrin p5 3%
(B 3,364)  Sxi4ltbir, @i C Aifs
5 & CD31 .CD73 .ESM -1 S PEFEk , HEAMFEL
HIERM(P <0.05, P<0.01), Mi7EE C 4
Integrin B5 FiLBALIREEA K,

W’

LA PN B2 240 T S ML P9 R 0T, A SRAE R
TS (T YRR VA % | LR 58 4 Mg I A AR i A%

xR2 KWEEAIE C TH C3HAOTI/2 RIS LE (%, X =CV)

JE 0 1 wmol/L 3 pmol/L 10 pmol/L 30 pmoliL VEGF
G1 74.3+£9.5 70.5+9.8 68.0+9.8 67.7 £10.3 74.1 £10.4 69.8+9.3
S 9.6 +0.5 12.6 +0.6 11.9+0.6 16.0 +0.8 8.7+0.4 11.8 +0.6
G2 15.1+£12.4 14.6 +10.8 18.3+14.2 13.3+11.1 15.3+10.5 16.2 +11.6

A X BB S B il e C % 2 RIGUIEMIES;C Wil E CES 5 K
YHMIATTEAS s #i Sk 2R &5 BRI 1) C3HMO0T1/2 4 ffiff
B 1 P4l C3HAOT1/2 4ifIfE#45 R ( x40)
#3 THiEiE Vezf1 .CD31.CD34 .Ang1 .Ang2 mRNA kK F i (%, x+s,n=3)
o » THE
oAIE LR T AT
1R 3K 5K 7R 9K
Vezf1 35+0 78 0" 56 +0 ** 38+0 37 £0** 33+0 **
CD31 35 +1 58 +1** 62 +0** 330" 38 +2 36 +0
CD34 35+2 45 +3 " 41 +£3 70 £3** 80 +2** 48 +0**
Ang1 17 +0 61+0"" 81+0"* 42 +0*" 43 +0** 310"
Ang2 35=+0 41 +£0*" 43 £2*° 40 +2° 51 +1"" 46 +0
5 TR, "P <0.05, **P <0.01
x4 WHMNMIFES S5 X CD31.CD73.ESM -1 fll integrin 5 E A L# (10D, x £5)
4151 n CD31 CD73 ESM-1 Integrin g5
X 3 33399 +5 424 63 103 +4 299 41 429 +3 534 100 907 +13 751
WiFEE C 3 74962 +3 015 ** 89 080 +12 089 * 78 599 +16 775 94 909 +6. 775

SN IR AL, *P <0.05, %P <0.01
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d0 di d3 d5 d7 d9

GAPDH
Vezfl
CD31
CD34
Ang1

Ang2

2 WIFEE C 55 C3HM0T1/2Vezf1 .CD31 .
CD34 \Ang1.Ang2 mRNA #%ik

He A X IRZH 40 e CD31 & [ %3k B xR 4 40 g
CD73 41k ;C X RA AN ESM -1 138355 D K XHIRE
A IntegrinBs FH KA E AWIZERE CiAF 5 X CD31
EHFEEF HWHEE CHES 5 K5 CD73 BAKIA; G Wiz
E CiAF5 KJg ESM -1 EEHLH hHI#EE CiFF 5 R
IntegrinB5 & [H3E 15 ; #i sk /R 21F S5 5 3 5 5 W 2.3 Y
C3HMOTA/2 4hfl

B3 W4l CD31.CD73 .ESM-1,
Integrin B5 % [ #ik

i A1 G RN RS S 22 Ak BRI B R v %
VEFE I P9 Rz 448 M ) 453 405 8 2 e % DR 5 350 2 R
ASHITE .. MSCs J2 Ifi P 41 i ¥ 325 1) FEAE T 41 g ok
W, WF 5L KW MSCs HA £ 4y kil g 1P
MSCs EMRINZ15 T4 b AN [ B B 45 P9 B2 A 20
FEL AT 5 X6 I PR 20 M 7 s P 4 TR LE R

ARFFTEERFR, ERS% L, 2W7EE C kT
55 2 KIFUG , 4000 2 300 2 r e R a5 # A K 7E 5
S5 RiZM 4%, PCRERER, HFEE C
WS A R C3HAOT/ 2 4 i, & 31 /9 N B2 A & 9
Vezf1 .CD31.CD34 .Ang1.Ang2 & [k, I H.
O IR F BN, WFEE C 4b¥E C3HMO0T1/2 41
Mi5 K, S il 24k 4 {2 . sk CD31.CD73
HESM -1 18 [ 228500 IR AL B & 1

CD31.CD34 Hl ESM -1 Jy Il % P9 Kz 40 s i) 45
Sk R bR S Y, CD31 2 B AR 5 ALY P B2 i it vp
Feik® CD34 FE R A (I i P Kz 40 1 28 B L
SRR LA )V R L R 6% O] i i 40 174 184 A=
G, LA B A Bl L T R P G R 0 S 4 A
H R RN, PR I C SR AN
FEAN I 22 b 5 LA B, I B (] 70 5 400 it 28 s
C iS5 Tl & W #iffisrfk. CD73 ) IZfF4ET
VAR 20 M 3R T, B AP RE 23 5 | Ak P B 4 TR 28 i 4
[FE, 42 CD73 (1) i A% 11 BR g 136 14 /K i AMP it
IR RERS 532 R G A AR HE I A A TR R 2 . %
B B GORAE Y I 30 5 1008 AR 1 LA B e A
TR F EEAE M, Vezfl RS- FH T, 1E
A8 P BOLHT A A L 4 Vezf1 FistEaRis, A
9T s Vezf1 AT R 5 S L0 XT8N K 41 B 431k
Rk R A T B R 23512 L Angt 407 1 B2 400
PR AR E PN B 40 g 4, 08/ I A 19 25 4 R Ak
Ang2 B IfiL & N B2 A1 M5 0, S PRI Angt A
AREMAE B K. U 85 R4E R 78 ¢ C ditif
T2 5 M8 A A 2C Y PR 7 1 ek 38, fE 2k B
[F1) 7 J5 T 440 A i AL P B2 A A o

H BT AR5 T 0 A8 A B 32 1 A K A
T VEGF \bFGF 45 {H )& i & i S VEGF £33k
B S AN RN . W3R Sk 2 sk 2l
5P R RE A SAE S MSCs Z k2 wigEE
C fRICTHM 8, AR IE TR E C il S
V) 05 5 T 240 ) i 5 PR B2 R A L 534 T A R 2
IREG A B MSCs 244 ik S e,
{H MSCs £ [a1 43 4L i FRPESE AL R anfal 42 i, DA S5 5
SRR ELAARBL 0 AR B . AR A BT TR A,
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