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Effect of astragalus polysaccharides on the proliferation and ultrastructure of dog bone marrow stem cells
induced into osteoblasts in vitro XU Chun-jiao, JIAN Xin-chun? Guo Feng’, GAO Qing- ping’>, PENG Jie- ying®
XU Xi-ping’. 1. Dept. of Stomatology, Xiangya Hospital, Central South University, Changsha 410008, China; 2.
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[Abstract]  Objective To observe the growth and osteogenic property of cultured dog bone marrow stem cells
BMSCs by investigating the effects of astragalus polysaccharides APS on the proliferation and ultrastructure of
BMSCs into osteoblasts in vitro. Methods BMSCs osteogenic property was detected by improved Wright- Giemsa,
Gomori and alizarin dyeing method. The proliferation and differentiation of the induced BMSCs with APS in different
concentration and time were detected by MTT assay and the morphologic change of the induced BMSCs was observed
by transmission electron microscope TEM . Results BMSCs osteogenic property was detected with Wright- Giemsa
deep- bluing, Gomori method blacking and with more mineral nodules alizarin dyeing method carmining. APS with
concentration of 0.005 mg/mL can promote the proliferation of the induced BMSCs in short-term culture 1th, 3th
day and 50 mg/mL can decrease the effect through long-term culture 5th day . Observed by TEM 5th day , the
number of mitochondria, rough endoplasmic reticulum increased and the extracellular matrix was excreted more in the
induced BMSCs by APS with concentration of 0.005 mg/mL. However, not only the number of mitochondria, rough
endoplasmic reticulum reduced but also the structure was swollen, degenerative, membrance damaged in the induced
BMSCs by APS with concentration of 50 mg/mL. Conclusion APS with lower concentration in short-term culture
may promote BMSCs proliferation and differentiation.
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Fig 4 The effects of APS on bone marrow stromal cell proliferation
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Fig 5 The ultrastructure of BMSCs in the control group, 0.005 mg/mL APS group, 50 mg/mL APS group TEM  x 6000

3 12
B 13]
periodontal ligament cells PDLCs & APS SD
PDLCs APS
0.5 mg/mL APS 5.0 mg/mL 2d
PDLCs BMSCs APS 5.0 mg/mL
4d
APS APS
APS BMSCs APS  BMSCs
BMSCs 1 3 APS 5
04 0.005 mg/mL APS
ALP 5
ALP
BMSCs - ALP MTT
BMSCs
APS BMSCs
6x107 kg APS 5d 0.005 mg/mL APS
APS

50 mg/mL



436 -

25

5

2007 10

West China Journal of Stomatology Vol.25 No.5 Oct.2007

APS

80%

APS BMSCs

APS APS

[15]

BMSCs

5d APS 0.005 mg/mL

50 mg/mL

BMSCs

APS

0.005 mg/mL APS 5d

BMSCs

[

[

[

[

[ ]

Sigurdsson TJ, Lee MB, Kubota K, et al. Periodontal repair in
dogs Recombinant human bone morphgenetic protein-2 signi-
ficantly enhances periodontal regeneration[J]. J Periodontol, 1995,
66 2 131-138.

Giannobile WV, Lee CS, Tomala MP, et al. Platelet - derived
gronth factor PDGF gene delivery for application in periodontal
tissue engineering[J]. J Periodontol, 2001, 72 6 815-823.
Akihisa T, Yasukawa K, Oinuma H, et al. Triterpene alcohols
from the flowers of compositae and their anti- inflammatory effects
[3]. Phytochemistry, 1996, 43 6 1255- 1260.

Cao CF, Sun XP. Herbal medicine for periodontal diseases[J]. Int

Dent J, 1998, 48 3 Suppl 1 316-322.

[

[6]

[]

[e]

[

[10]

(11

12

[13]

[14]

[15]

Mullally BH, James JA, Coulter WA, et al. The efficacy of a
herbal - based toothpaste on the control of plaque and gingivitis
[J]. J Clin Periodontol, 1995, 22 9 686- 689.
Yu S, Chen K, Li S, et al. In vitro and in vivo studies of the
effect of a Chinese herb medicine on osteoclastic bone resorption
[J]. Chin J Dent Res, 1999, 2 1 7-11.

SCF [91 , 2001, 17 5 19-20.
ZHU Xiao- ling, ZHU Bi-de, LIU Jun, et al. Study on SCF pro-
duction of bone marrow stromal cell stimulated with astragalus
membranaceus in anemic mice [J]. Pharmacology Clinics Chin
Materia Medica, 2001, 17 5 19-20.
N8 , 1999, 7 6
1-4.
WANG Yong-jun, SONG Li-jun, SUN Ai-zhen, et al. The refine
of APS and its effect of osteogenic capability of osteoblasts in
vitro[J]. Chin J Trad Med Traum Orthop, 1999, 7 6 1-4.
Taira M, Nakao H, Takahashi J, et al. Effects of two vitamins,
two growth factors and dexamethasone on the proliferation of rat
bone marrow stromal cells and osteoblastic MC3T3-E1 cells[J]. J
Oral Rehabil, 2003, 30 7 697-701.
Bartold PM, McCulloch CA, Narayanan AS, et al. Tissue en-
gineering A new paradigm for periodontal regeneration based on
molecular and cell biology[J]. Periodontol 2000, 2000, 24 253-
269.

[31. , 1998, 23 6 449-451.
DING Huan-wen, HE Xi-huang, SU Zeng-gui. Culture in vitro
and change of morphology and structure of osteoblasts from new
born mice[J]. Med J Chin PLA, 1998, 23 6 449-451.
31 , 1997, 28 1 25-26.
XIE Hua, WU Tie, HUANG Lian- fang, et al. Preventive effects
of membranous milkvetch astragalus membranaceus on glucocor-
ticoid - induced osteoporosis in rats[J]. Chin Traditional Herbal
Drugs, 1997, 28 1 25-26.
[91. , 2000, 16 1 16-17.
ZHANG Zhong- ping, HONG Jie- min. Effects of astragalus poly-
saccharides on the creation of human bone marrow haematogenous
original cells in vitroJ] Pharmacology Clinics Chin Materia Medica,
2000, 16 1 16-17.
1 , 2004, 29 4
489- 491,
XU Chun-jiao, JIAN Xin-chun, CHENG Hong- quan, et al. Effects
of astragalus membranaceus injection on the proliferation and
differentiation of rabbit bone marrow stromal cells into osteo-
blasts in vitro[J]. J Cent South Univ Med Sci , 2004, 29 4 489-
491.

[31. , 1999, 19 3 177-179.
SU Xiang-dong, HU Yun-yu. Effects of gentamycin on proli-
feration and ultrastructure of primary cultured rabbit osteoblasts
[J]. Chin J Orthop, 1999, 19 3 177-179.



