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Effects of sodium butyrate on differentiation of rat bone marrow mesenchymal stem

cells into smooth muscle cells in vitro
Yang Jing Xu Huicheng Wang Yangzhou Liang Zhiging Department of Gynecology and Obstetrics Southwest Hospital Third
Military Medical University Chongging 400038 China

Abstract Objective  To investigate the effects of sodium butyrate a histone deacetylase inhibitor
HDACi  on differentiation of rat bone marrow mesenchymal stem cells BMSCs into smooth muscle cells in
vitro. Methods Rat BMSCs and bladder smooth muscle cells BSMCs were isolated identified cultured to
the third passage and subjected to contact co-culture on two surfaces of a porous membrane. The co-culture
medium for BMSCs contained 3. 0 mmol/L sodium butyrate in an experimental group and O mmol/L sodium bu-
tyrate in a control group. The expression of smooth muscle markers «-smooth muscle actin  «-SMA  calpo-
nin and smooth muscle-myosin heavy chain SM-MHC  was evaluated by RT-PCR and real-time PCR. The
concentration of calponin in BMSCs was detected by immunofluorescence staining. Results The isolated rat
BMSCs had positive expression of CD29 CD44 and CD166 with positive rates of 96.55% 92.76% and
99.54% respectively and negative expression of CD31 and CD45 with positive rates of 1.39% and 5. 56%
respectively. The isolated rat BSMCs had positive expression of a-SMA calponin and SM-MHC. The immuno-
fluorescence staining results indicated that the expression of calponin increased gradually in both groups and was
significantly higher in the experimental group. The RT-PCR and real-time PCR results showed that the gene ex-
pression levels of a-SMA calponin and SM-MHC increased gradually in both groups with more obvious in-
crease in the experimental group P <0.05 . Conclusion HDACI sodium butyrate can promote the differen-
tiation of BMSCs into smooth muscle cells suggesting that increasing the degree of histone acetylation can pro-

mote the differentiation of mesenchymal stem cells.
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15 BMSCs V- JLbR 25 M 2 1 calponin [ 3%58 FF-45 50
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B3 T 1B LI A 8555 5 MSCs 35 NP (R R #2 ML
MSCs 1= 20 ML T2 T AR 5T 285 SR

S 3k

1 Tan]J Huang H Huang W et al. The genomic landscapes of histone
H3-Lys9 modifications of gene promoter regions and expression profiles
in human bone marrow mesenchymal stem cells J . J Genet Genom-
ics 2008 35 10 585 -593.

2 Tarnowski M Koryciak-Komarska H Czekaj P et al. The comparison
of multipotential for differentiation of progenitor mesenchymal-like stem
cells obtained from livers of young and old rats J . Folia Histochem
Cytobiol 2007 45 3 245 -254.

3 Min]J ShangCZ ChenY ] et al. Selective enrichment of hepatocytes
from mouse embryonic stem cells with a culture system containing choles-
tatic serum J . Acta Pharmacol Sin 2007 28 12 1931 - 1937.

4 WEE WNE KE F TREEINE SN BRI T a5 e
JFARA T . PR FRAAE 2006 22 12 2424 -2428.

5 Rambhatla . Chiu C P Kundu P et al. Generation of hepatocyte-
like cells from human embryonic stem cells J .
2003 12 1 1-11.

6 Zhou QJ Xiang L X Shao JZ et al. In vitro differentiation of hepat-

Cell Transplant

ic progenitor cells from mouse embryonic stem cells induced by sodium
butyrate J . J Cell Biochem 2007 100 1 29 -42.

7 SunS GuoZ Xiao X et al. Isolation of mouse marrow mesenchymal

progenitors by a novel and reliable method J . Stem Cells 2003 21
5 527 -535.

8 XUWeS5 EIEIM AREUR 5. LRI A S R R SR T AR

) -3 WL A SRR A ST T . 88 = AR 2B 254 2010 32
6 516 -519.

9 McCarty R C Gronthos S Zannettino A C et al. Characterisation and
developmental potential of ovine bone marrow derived mesenchymal
stem cells J . J Cell Physiol 2009 219 2 324 -333.

10 Fatton B. Urinary incontinence and menopause epidemiological data

J . Pelvi Perineologie 2007 2 2 149 -155.
11 BEFHR BT eEE & S BER R T A A A Y s
J . MRICERRS SRR 2000 25 5 346 -348.

12 Jenuwein T Allis C D. Translating the histone code J
2001 293 5532 1074 -1080.

13 Peterson C L. Chromatin remodeling enzymes taming the machines.
Third in review series on chromatin dynamics J . EMBO Rep 2002
34 319-322.

14 Lachner M O’ Sullivan R J Jenuwein T. An epigenetic road map for
histone lysine methylation J . J Cell Sei 2003 116 Pt 11 2117 -2124.

15 McDonald O G Owens G K. Programming smooth muscle plasticity with
chromatin dynamics J . Circ Res 2007 100 10 1428 —1441.

Fs 2010-11-02 f&[E 2011-02-12

it E O£

. Science



