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Differentiation of human bone marrow mesenchymal stem cells into
dopaminergic neuron-like cells induced by angiotensin Il combined with
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[ Abstract]Objective: To explore the potential of human bone marrow mesenchymal stem cells(hBMSCs) to differentiate into neurons
and dopaminergic neuron—like cells in vitro. Methods : The hBMSCs were isolated and purified from normal human bone marrow
mononuclear cells in vitro. After the identification and pretreatment with basic fibroblast growth factor(bFGF) and epidermal growth
factor(EGF) ,the hBMSCs were cultured at the medium containing glial cell line—derived neurotrophic factor(GDNF) and Angiotensin
Il (Ang Il ). The cell morphology of hBMSCs during the differentiation was observed by inverted microscope. The mRNA expressions
and proteins of Nestin,neuron—specific enolase(NSE) ,human glial fibrillary acidic protein(GFAP) ,tyrosinehydroxylase (TH) of hBM-
SCs were detected by RT-PCR and immunofluorescence method before and after the induction. Results: The hBMSCs with high purity
of were collected. The majority of the hBMSCs were transformed into neuron-like cells displaying as bipolar, multipolar and cone in
sharp at two weeks after the differentiation of hBMSCs by Ang Il . The mRNAs expressions of Nestin, NSE and TH by hBMSCs after
the induction were significantly more than those before the induction(P<0.05). Immunofluorescence analysis showed that the number
of cells expressing proteins of NSE,Nestin and TH was increased significantly after the induction (P<0.05). GFAP gene was not ex—
pressed by cells before and after the induction. Conclusion ; Ang Il combined with other growth factors can induce hBMSCs to dif—
ferentiate into dopaminergic neuron-like cells.
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Tab.1 Sequences of the primer
) Bk
LA ¥4 KN
(bp) (C)
i#:5° -TGACGGGGTCACCCACAC—
TGTGCCC-3’
B —actin N 661 59
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.5 ~AGAGGACCAGAGTATTGT-3’
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Fi#:5" ~-GAAACTCAAGCACCACTG-3’
FJi%:5" —~AAATGAGGATGAGGCAGA-
GC-3’
Nestin 459 58

TUE:5 ~ATGGAACCACCCCTGGAAGC
_3’
F#%:5° ~-TGAAGAGCCGGAATGAG=3"

GFAP N 468 56
F¥#:5 ~CGTCCCTACCTTCTTCC-3’
F¥:5 ~GTCTGTTCATCCACCAGGC
-3’

TH N 307 57

Ti:5 “-TGAGGACGGGTGGGTGGAC

-3’

16 it FE o7
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JEAEAE R XS BR HABDY 1S F B-actin WOL AR 71 43 10
(%)% NSE TH FE H [ 338K,

A AR AR & BRI ZE (o £ 5 ) KRR W SPSS 13.0
SRR A PSSR | ZH ) LR SRR R 7 22 00T F A
5, P<0.05 A 2E 5 BA g # L.



BERERKZFR 2012 £5 3755 6 45 ( Journal of Chongging Medical University 2012.Vol.37 No.6 )

— 533 —

2.1 hBMSCs #75 &3

KIIIWEEE (4 hBMSCs 4N LA I (R 2 0, , 2 A AN
FENGBE (T A AN MO A 20, 5~6 d S Wl e 20T A e ke
SR, BN ARV o 55 7~8 RN, 40 2 e stk Ak
K VRGN 2 (R /NS S5V Z I B RS
WEFREA 12~14 KA MMIE 80%~90%Fh 4, EACEA K
A T R — W KARIE | Z M40, AR & 19 41
LT d ZEATRITT AR 70%~80%fl A
2.2 hBMSCs #9 & @ ixE %%

i A0 ARG I ) 25 R s hBMSCs K BT J5L CD44
CD29FICD166 FHH: AR 95% LA I, REXEALEILCDI4,
CD45 1 CD34 45 (& 1),

o1 0 10°

10° Bl B2
v 0l% [21% 100% |43%
5;102- © 1074
£ i
=10', © 10!
&} a E
10° 100
EREIR CES B3 B4
{049: [ 97497 J05% -
100 100102 10 10°
CD44-pe
10 gy BI 1075 B2
30.0%  [0.1% J0.0%  |02%
2 1074 21073
T T
< 1 <t 1
=10 o« 10'H
a =
e 10°4 — e 1()0: =
(B3 B4;¥_; 3 4B3 B4 4 :
12:1%. . (978 :2;.%2& )T g
el T £
10

0010010 0 100 100 10
CD29-pe CD166-pe
1 hBMSCs REHREMNEL R

Fig.1 Detecting results of hBMSCs surface marker
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Tab.2 Positive expression rate of NSE, Nestin and TH protein before and after the induction( x +s,% )
MZE LA REbR &Y
i 1% (n) - = _
NSE Nestin
23 IR B2 10 0 0

20 pg/L. GDNF+0 pg/L Ang IT £ 10 2.1+02" 22+04"

20 pg/l. GDNF+40 pg/L Ang [T 21 10 185+ 1.7 223+29 304 +3.5

20 pg/l. GDNF+80 pg/L Ang IT 21 10 36.2+3.64 44.0+4.04 60.9 £5.94
20 pg/ml GDNF+100 pe/L Ang IT 41 10 485 +5.6 55.0 £4.3% 782+ 6.7
T, Has IXHIRZE E AL, P<0.05; A, 5 20 we/L GDNF+40 we/L Ang IT 41 FL#5, P<0.05;#, 55 20 g/l GDNF+80 pg/L Ang IT 20 F 4, P<0.05
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