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6-Friedenstein et al 
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1-Dulbecos Modified Eagle Medium (DMEM) 
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ABSTRACT: 

 
Introduction & Objective: At the present time, the importance of 
stem cells, especially mesenchymal stem cells, is of utmost 
importance for scientists.  Mesenchymal stem cells are adult stem 
cells which can divide into a variety of different cells. Regarding 
this, it is of importance in preclinical studies. The aim of this study 
was the isolating of  mesenchymal stem cells derived from chicken 
bone marrow and assessing their ability for differentiation. These 
cells can be used in the studies related to tissue engineering and 
gene therapy. 
 
Materials & Methods: This was an experimental study which was 
conducted at Pasteur institute of Iran in 2008-2009. In this study, 
15-day old Raf chickens were used. For cultivating the 
mesenchymal stem cells, bone marrows of the legs and tibia were 
extracted with flashing technique. After the cell cultivation and 
proliferation, a part of the cells was frozen in liquid nitrogen. In 
order to make sure that these cells were mesenchymal stem cells.  
The cells were differentiated into three lines of bone, cartilage and 
adipose. Specific staining was done for histological analysis. 
 
Results: Chicken bone marrow is a potential source of adult stem 
cells. Stem cells derived from bone marrow could differentiate to 
Osteocyte, Chondrocyte and Adipocyte cells. 
 
Conclusion: For the first time, results of this research indicated 
that stem cells derived from chicken’s bone marrow are an 
important source of stem cells. They have the potential for 
differentiation; are  cost effective, have a simple isolating method 
and are free of bioethical problems.  
 
Keywords: Stem cells, Cell differentiation, Chicken, Bone Marrow 



�
�� ����'  ��
����	 ���
�� ���   

 �(�� � -��� ��#	(� ��4	gh �(��� � h ��&!	� �gijj)  �  (� �  �(���lm( 		

REFERENCES:  
1.Kakinuma S, Tanaka Y, Chinzei R, Watanabe M, Shimizu-Saito K, Hara Y, et al. Human umbilical 
cord blood as source of transplantable hepatic progenitor cells. Stem Cells  2003; 21: 217-27. 
2.Hezog  EL, Chail Krasus  DS. Plasticity of marrow  derived stem cell. Blood 2003; 102: 3483-93. 
3.Jäger M, Wild A, Lensing-Ho¨hn S, Krauspe R. Influence of different culture solutions on 
osteoblastic differentiation in cord blood and bone marrow derived progenitor cells. Biomed Tech  
2003; 48: 241-4. 
4.Watt FM, Hogan BL. Out of Eden: Stem cells and their niches. Science 2000; 287: 1427-30. 
5.Pittenger MF, Mackay AM, Beck SC, Jaiswal RK, Douglas R, Mosca JD, et al. Multilineage 
potential of adult human mesenchymal stem cell. Science 1999;  284: 143-7. 
6.Wagner W, Wein F, Seckinger A, Frankhauser M, Wirkner U, Krause U, et al. Comparative 
characteristics of mesenchymal stem cells from human bone marrow, adipose tissue, and umbilical 
cord blood. Exp Hematol 2005; 33: 1402-16. 
7.Abboud M, Xu F, La Via M. Study of early hematopoietic precursors in human cord blood. Exp 
Hematol 1992; 20: 1043-47. 
8.Marcassus PB, Cousin B, Caton D, Louis NK. From heterogeneity to plasticity in adipose tissues: 
Site specific differences. Exprimental Cell Research 2006; 312: 727-36. 
9.Bjornson CR, Rietze RL, Reynolds BA, Magli MC, Vescovi AL. Turning brain into blood: a 
hematopoietic fate adopted by adult neural stem cells in vivo. Science1999; 283: 534-7. 
10.Friedenstein AJ, Latzinik NA, Gorskaya YF, Luria EA. Bone-marrow stromal colony formation 
requires stimulation by hematopoietic cell. Bone Mineral 1992; 18: 199-213. 
11.Friedentein AJ, Chailakhjan PK, Lalxkina KS. The development of fibroblast colonies in 
monolayer cultures of guinea–pig bone marrow and spleen cells. Cell issue Kinet 1970; 3: 393-403. 
12.Friedenstein AG, Gorskaja GF, Kulagina NN. Fibroblast precursors in normal and erradiated 
mouse hematopoietic organs. Exp Hematol 1976; 4: 267-74. 
13.Brazelton TR, Rossi FM, Keshet GI, Blau HM. From marrow to brain: expression of neuronal 
phenotypes in adult mice. Science 2000; 290: 1775-9. 
14.Bieback K, Kern S, Kluter H, Eichler H. Critical parameters for the isolation of mesenchymal 
stem cells from umbilical cord blood. Stem Cell 2004; 22(4):625-34. 
15.Lee OK, Kuo TK, Chen WM, Lee KD, Hsieh SL, Chen TH. Isolation of multipotent mesenchymal 
stem cells from umbilical cord blood. Blood 2004; 103: 1669-75. 
16.Brton FM. Freezing eukaryotic cells in liquid nitrogen. Molecular Biology Protocols 2000; 12: 
1265-78.  
17.Benayahu D, Akavia UD, Shur I. Differentiation of bone marrow stroma- derived mesenchymal 
cells. Curr Med Chem 2007; 14(2):173-9. 
18.Shih-Chieh H. Isolation and characterization of size-sieved stem cells from human bone 
marrow. Stem Cells 2002; 20: 249-58.  
19.Nadri S, Soleimani M, Hossni RH, Massumi M, Atashi A, Izadpanah R. An efficient method for 
isolation of murine bone marrow mesenchymal stem cells. Int J Dev Biol 2007; 51: 723-9. 
20.Kogler G, Sensken S, Wernet P. Comparative generation and characterization of pluripotent 
unrestricted somatic stem cells with mesenchymal stem cells from human cord blood. Exp Hematol 
2006; 34(11):1589-95. 
21.Gong Z, Niklason EL. Small-diameter human vessel wall engineered from bone marrow derived 
mesenchymal stem cell (hMSCs). The Faseb Journal 2008; 22(6): 1635-48. 
22.Inguell JJ, Erices A, Conget P. Mesenchymal stem cells. Experimental and Biological Medicine 
(Maywood) 2001; 226(6): 507–20. 
23.Weiss ML, Mitchell KL, Hix JE, Medicetty S, El-Zarkouny SZ, Grieger DS, et al. Transplantation 
of porcine umbilical cord matrix cells into the rat brain. Exp Neurol 2003; 182: 288–99. 
24.Sekia I, Vuoristo JT, Larson BL, Prockop DJ. In vitro cartilage formation by human adult stem 
cells from bone marrow stroma defines the sequence of cellular and molecular events during 
chondrogenesis. Proc Natl Acad Sci USA 2002; 99: 4397-402. 
25.Zuk PA, Zhu M, Ashjian P. Human adipose tissue is a source of multipotent stem cells. Mol Biol 
Cell 2002; 13: 4279-95. 
25. Johnstone B, Hering TM, Caplan AI, Goldberg VM, Yoo JU. In vitro chondrogenesis of bone 
marrow-derived mesenchymal progenitor cells. Exp Cell Res 1998; 238: 265-272. 

   

  


