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Abstract

BACKGROUND: In the component of cardiac valve, not only endothelial cells exert effects, but also fibroblasts and smooth
muscle cells participate in the construction of matrix of cardiac valve.

OBJECTIVE: To establish a simple method for obtaining large quantity of endothelial cells, smooth muscle cells and fibroblasts in
vitro, and identify the morphology and surface markers of the obtained cells.

METHODS: Bone marrow mesenchymal stem cells (BMSCs) were isolated from rats by whole bone marrow culture method, then
cultured in vitro, and proliferated. The third passage of BMSCs was treated in special induction medium for differentiation into
endothelial cells, vascular smooth muscle cells and fibroblasts. The cells were detected under an inverted microscope to examine
the cell morphology every day, and then the differentiated cells were measured by immunocytochemistry.

RESULTS AND CONCLUSION: The cells induced from BMSCs had the characteristics of endothelial cells, smooth muscle cells
and fibroblasts. Results have indicated that BMSCs could be directionally differentiated into endothelial cells, smooth muscle cells
and fibroblasts in vitro.

Fu J, Jiang YJ, Jiang R. Directional differentiation and identification of bone marrow mesenchymal stem cells into structural cells
for heart valves.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(27): 4941-4945.
[http://www.crter.cn  http://en.zglckf.com]

HE

B ORI AR AN R A A, AT RN P WL SR 1 2 5 0 JE A I3 A 7 R
B89 @ m] DERS RIS R R A . P WA . T 4E R I Tk, IR SRS A I AT TR A L% S R A 35
Faik: ERENREEIRIUR R ACH SR e i T4, PRhTR. 73, 55 3 ARARMAER 2 210 T Al M N R R, i1
TEWLAIE . BT iy %S4, B H TEE B0 TSR KAEI, IEx7E S0 AT S an i A=A il .
HRE5EL . BN TR E M T A SRS, S5 AL B B A T LA P R 4T 4 4 L
oo PR T I B 78 5T T AR MLAE AR SR T BLE R A N B R T WLARRRE . AT R4 .

KB ORI EBEM RIS R RN PRGN AT
doi:10.3969/j.issn.1673-8225.2010.27.001

A, FEL, 2B IR TE TR RE 1R 20 DA o HEE IR A P AT ML B 28 2 [J]. P R AL T AR FT S I PR BRI, 2010, 14(27):

4941-4945. [http://www.crter.org http://cn.zglckf.com]
2 50 PR TR B (R ™, R
0 5l8 ARy, AT ke, Rltk, H

A2 Bk E AR, USRS 2 IEH IR U,
TR e VAT O IR B0 T AT B % . T E #E B 78 i T 40 MY (bone  marrow

FHAR N TR 1% A 5 N A4 T8 e AR B
&Ry 5 hRe, A R SRR MG e 5
P, AFBUEEIREL AT M, T &N,
Xoh R 2 T2 O I i (tissue  engineering heart
valve, HETV)IIWFFCZ SR EIFESY, Tk
MR AEREHETVIF U — AN HE N Bl
R HETV M1 20 i K 22 2 B AR S0 if
BB, BT AN I B PR KR R
A GIE, 25 IR S B g 0 7 MEfE . Fh
TSR 12 I P R A, (R e R
T e R I OO SRR PR 2H SRR 70 FRAS 2 R A
YHARTERFEVER, RRET4E4EM. i A SES

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

mesenchymal stem cells, BMSCs)Jk /71§,

HEAZ MR, £ %00 T LA A,

R I i I N AN & Vol mm DR
FIEEHETVA T4 ERM, seiim it gk
BMSCsTE 7 & 26 T 10 N B4l P L4
. REFAERRIT IR E oAk, B ERSK IR AR 1)
HETVH 120 FET AU

1 MRAEE

Wit WSS,
BeE) R it 25 . S2E6-T-2008-07/2009-117F

Department of
Cardiothoracic
Surgery, First
Affiliated Hospital,
Chongqing Medical
University,
Chongging 400016,
China

Fu Jiex, Master,
Attending physician,
Department of
Cardiothoracic
Surgery, First
Affiliated Hospital,
Chongging Medical
University,
Chongging 400016,
China
66610052@qq.com

Correspondence to:
Jiang Ying-jiu,
Associate professor,
Department of
Cardiothoracic
Surgery, First
Affiliated Hospital,
Chongqing Medical
University,
Chongging 400016,
China
jiangyinjiu@yahoo.
com.cn

Supported by: the
Scientific Research
Program of Health
Bureau of Chongging
City*

Received: 2010-03-17
Accepted: 2010-06-15

4941



@27&2 WWW.CRTER.Org

A, S5 AR TARE 0 O R A R e

Bk, 5 ,1978
F4 LFREER
mA N ,2010
FEREMNAZ
BNl WAL, 34
EIf , EENEH
DR,
66610052@qq.
com

BRAEE : HiL
N, BIEER  ER
ERKZHEE
—ERMBOAR
BRM 400016
jiangyinjiu@
yahoo.com.cn

IR 53 25 :R394.2
SCHRAR DA

CH G 5:1673-8225
(2010)27-04941-05

W% B H#8 2010-03-17

£E B8 2010-06-15
(20100317014/WL-Q)

4942

PR k240 5 2 TR 5 5 e

FPEL AFIEYSDCE, MEREAH, R
BER K EE OB, SR R E
b T o A N ST [ 2 4 R 52006 4F
ATH (T 3 (5L 4 SYE R ) b7
W2,

FEAFIRALER:
R AL RS B
i A4 I i E=st)
L-DMEM Hyclone

JBRR, M4 M R AE K FIF(VEGF), Peprotech Inc
M R AT 4 AT A K IR P
(bFGF), IML/MRATH AR F
(PDGF-BB), & FFanfuA
K F(IGF)
CD29 itk Biolegend
CD34 Hifk, B JE & A Pk dbatidesdk
(Anti-Vimentin), ~FHENUILEIE A
Hifk(Anti-Actin alpha), P41
VIR - 0 44 (Anti-Factor VI,
SABC it7i£x, DAB &

weLlEE iNEE R /N

CO, 58 FORMA, H 7«

{3 B M 2 T s OLYMPUS’ H*%*

P wlifiokne Becton Dickinson, 3%
LW HE:

ARBMSCsHFEIZEN, 4 gtk : 4
WSDR AR, JoBE 24 T HUH B0 R i i A
JRd, GRRMEE T8k BRI, L
L-DMEM e Z e B s, L2l K H,
W IRTF IR e 78 73 Wk FT 34157, LL200 H 7 9 i
U8, RIFEANHL B, Kt A R RS B S
O, L1000 r/mings.005 min, IRER_FIH,
BRI A R IL-DMEMYK 25, BT
RIS . T2 hE e ki, CLE R =
RITEAIR, E5FRAE Z AR E0R10% M6 4 i
JE+90%L-DMEM . & H T3] 8 2 s N W24
RS R A KA L, A5 4 PR 38 5 380 78 i 1 RS
[1180%~90%It}, LL0.25%Ji#fiF+0.02%EDTA#
T, BA1x10° LT s B AT AR AR 3%

BMSCsREAREIAILE : BLP3-BMSCsilt 1T
A PR AR AR < T (CD29, CD34).

BMSCsHtASNE RN LR L E :

BMSCs ] 4 5z 4l 77 7] o34k B 4 52 - AL
W HEP;-BMSCs, 43 N24H: Sig 4 At B4 .
S 2H P3-BMSCs i 2% 4 85 7% B2 L-DMEM( 14
MU BRN20% i 4 & +10 pg/l VEGF), #%
2x10" L% BE 3P T B A BT 24915 5%
W 9E, LR FR1240; X HE41P;-BMSCsLA

IR 755 7 (9 L-DMEM+1K B 73 30 9 10%
Ra2E g R 7%, DAMH R B e ph T T E A 3 A
24FLR5 7R85 7%, JeREaR1290. & H T3
B TR M A K LS, &
P = R IBEAR. B59R7 dRM4 dif, 2 i ELsE
65 2L R 56 HE 4L ) 400 TR - 256 5K 308 47 4 92 4 i
A A8 W0 VI ER] -7 4 26 0 BE 1 Al il 2R . >R
SABCH e 422 T71%, B D IRZ lSABC
R E VLR BHEAT, LB oR o A o e ik
DUE NEPERIE
BMSCsIal i WA M 7 7] 7tk e 48 e - 3
P BMSCs, 43 N24 . St 40 At I 41
556 2H P3-BMSCs I & £ 85 77 2 L-DMEM( 4
U BUN20% MR 4F iE+2 pg/L PDGF-BB)H;
Fr, 12x107 LR A T B A SR N 1
24FLBE TN, HeBE 2470 X R ZHP3-BMSCs
LA I 5k % 5 79 16 L-DMEM+ 1K B3 23 30N
10% 04 13E 85 75, AR e T T E A
TP I24FLEE TR R TG IR, LR FR241 L.
H T3 B2 - W 2240 i A K Af Il R 48
1, BH=REWAIK. BTRAME14REE, 5
) R SISt R L PR A PRLTE A 351 23K 3k AT 4
itV R = o8 ol [ 1 [E =R i/ 1 A A R E TN Wil
S NULEh & A PR . R FH SABC 4y 41 414k
27k, b B S B SABCIR I & i W 5 i
17, LA A iR 38 BRI T N BH PR IA
BMSCs [l B EF4E4H 7 1) oAb S %55 T8
T EPs-BMSCs, 4 A24H : Si 4 FIx I 4
556 2H P3-BMSCs I & £ 85 77 2 L-DMEM( 4
U BN 20% 6 48 15 +20 pg/l bFGF), %
2x10" L3 BE IR T T B A 530 24715
FMR R, JLREFR249L, XFHE41P;-BMSCs
LA I 3k % 5 79 16 L-DMEM+ 4K B 23 30N
10%MA 40 Mg 7%, DHRZEEMN THES
B HI24FL 8 TR, LR IR249L. BHT
3 B B TS M A K L RS AR 1L,
TP = R BT RAZEE14RET, 55 H
SEIGZH RS EAH () 4 O IC F 251 25K 1R AT e s 4H
Mafb A, AR bR 5> 7 A Anti-Actin alpha
FlAnti-Vimentin. X H SABC %7 2H 240 % U7
%, B B2 B SABCIR T A v W B 4T,
DAZH i 25 A A A o Ea SR T B PR L
s PEYLEROLE: F10MEF, it
SR RH P A AR o A0 B B B
FEMEEIR: 518 B8 W44
KAB B, Ho % 4 A 2= A BMSCs ] Y 52 2
Mo “FIE LN, AT 4ELR B 1t .

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



17, 2R R T ANEE 1o 5 1 9 O AR B S L R 2 7

@ 2752 w.crrenon

Wit e HEE: KRBOHEAS . ZEE,
TISERAH— =FF, PO A, M
Bl RAEE

2 #HR

21 BMSCsESFWER LIS BMSCsH & ffir
VO Rh TR E , 4~6 hIFUEH 4NN EE, 24 h
Je W BEAH B T AR N KARTE s 3 dJ B IR 22 B AR U
BEARMD, 43 40 M 16 5 5 80%~90% il & i, HEAT I kA%
REFFR, BEFRBIPH, AL —, 402 eIk,
FFRHES, g KAaER, WEA.

Figure 1 Morphology of the third passage of bone marrow
mesenchymal stem cells (x100)
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Figure 2 CD29 and CD34 expression on the third passage of
bone marrow mesenchymal stem cells identified by
flow cytometry
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Figure 3 Bone marrow mesenchymal stem cells induced by
vascular endothelial growth factor for 2 wk (x100)
3 VEGF %% 2 J{(x100)

- - "L e
aw " . ¥

v L
. . 4% s -

»

- "
..‘ » [}
re 2 ".

-. .v » -
i ¥ e

. -

Figure 4 Following 2 wk of induction by vascular endothelial
growth factor, bone marrow mesenchymal stem cells
were positive for anti-Vll factor staining (X 200)
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Figure 5 Bone marrow mesenchymal stem cells induced by
platelet-derived growth factor-BB for 2 wk (x100)
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Figure 6 Following 2 wk of induction using platelet-derived
growth factor-BB, bone marrow mesenchymal stem
cells were positive for antia-SMA staining (x400)
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Figure 7 Following 2 wk of induction using platelet-derived
growth factor-BB, bone marrow mesenchymal stem
cells were negative for anti-Vimentin staining (x200)
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Figure 10  Following 2 wk of induction using basic fibroblast
growth factor, bone marrow mesenchymal stem
cells were positive for anti-Vimentin staining (x400)
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Figure 8 Bone marrow mesenchymal stem cells were induced
by basic fibroblast growth factor for 2 wk (x100)
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Figure 9 Following 2 wk of induction using basic fibroblast
growth factor, bone marrow mesenchymal stem cells
were positive for anti a-SMA staining (x400)
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