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Abstract

Purpose: To isolate and purify unrestricted somatic stem cells from human umbilical cord blood 

and evaluation of their differentiation into chondrocyte in vitro. 

Materials and Methods: In this study cells from human umbilical cord blood were isolated and 

plated in flask. Colonies were performed after one week. To determine the kind of cells, 100000 

cells were analysed with flowcytometry. Twenty thousands (200000) of cells were plated in 6 wells 

that coated with poly-L-lysine II and incubated in chondrogenic medium to analyze the 

differentiation of these cells into cartilage. After 24 hs the first pletted cells were formed that 

continued to be existing to 21 days. The culture of cells were exchanged into chondrogenic culture 

every two days. At the end of differentiation period and 3 weeks the cells were analyzed by Alcian 

blue , immunohistichemistry and RT-PCR In addition these cells were passaged 50 times and their 

karyotyping analyzed. 

Results: In early days of primary cultures , the number of spindle cells were increased and almost 

purified in second passage. The differentiation by RT-PCR analysis showed high production of 

collagen II , aggrican, BMP-6 and collagen that all are the specific genes of chondrocye cells. 

and.histochemistry assay showed that the methachromatic matrix was accumulated between the 

cells and expression of collagenII was confirmed. Karyotyping analysis showed high passages for 

these cells that was expected. 

Conclusion: Cultured USSC Differentiated into a chondroblast cell linage potential source for cell 

transplantation for roumatoied arthirits as soon as cord blood is better source for mesenchymal Stem 

cells against bone marrow.

Key words: Chondrogenesis, Unrestricted somatic stem cell , TGF- 1, Tissue engineering 



8723362-353

1M.Sc.*Ph.D.**Ph.D.**M.Sc.** M.Sc.***

*
**

***)(
 :87  :87

:)USSC: unrestricted somatic stem cell (

: .
 .100000 .

2000006--2
 .2421

RT- PCR .50
.

:
.RT- PCRIIBMP-6

 .
II .

.
:

.

:TGF- 1

________________________
 :111-14115

E-mail: soleim_m@modares.ac.irvpirhajati



Journal of Iranian Anatomical Sciences, Vol 6, Summer 2008 

355355

USSC

 .
]4-1[ .

.

]8-5 [

]11-9 [
]13-12 [ . USSC

1015

]14 .[

.

 .

.

 (Kogler) 

]14 .[

––

]15 [
.

 )gr/ml077/1(DMEM  high and low 

glucose(sigma)(sigma) bFGF(Gibco)TrypsinPBS(sigma)

)(-2)(
)(ITS(Gibco) (Gibco)FBS

)(peprotech)  TGF-()(
II)(

)()Gibco()Gibco.(

USSC

USSC

)Kogler ( .

 .
DMEM10030FBS

 .
24

4 .80
25

Trypsin/EDTA .

.

100



23

356 356

PBSCD29CD146FLK1(kdr)

)CD34 ()CD105 (  ).(CD166454
100

1
.

ussc50
50

xx

.
3-4

g/mlμ1/0
075/0 KCL

2037
CO25.

1:3

 .
 .

––
––

104×5p3

M107TGF-

ng/ml1010ng/ml bFGF 100x ITS 500 mg/mllinuleic acid 

ascorbic acid-2-phosphateg/mlμ 5021
.

RT-PCR

 RNA 

––

RT-PCR

)1(.

1.

TM

432 56.2
F:TCT GGG TTT CAT CCA TCC.
R:TAC CTG TGG AGC AAC CTG. B2M 1

540 58.6
F:GAA TCT AGC AGT GAG ACG TC.
R: CTG CAG CAG TTG ATT CTG AT. agrican 2

388 62.5
F: TCC GAC CTC TCT CCT CTG AA.

.R: GAG TGG GGT TAT GGA GGG AT Collegen (I) 3

470 53
F: ACC AAA GGG ACA GAA AG.

R: CAG CTT CAC CAT CAT CAC C. Collagen (II) 4

412 62.5
F: CTC GGG GTT CAT AAG GTG AA.
R: ACA GCA TAA CAT GGG GCT TC. BMP-6 5



Journal of Iranian Anatomical Sciences, Vol 6, Summer 2008 

357357

--
4

5 .
BSA1%+PBS

 goat serum 520
 .

1BSA

4 .
BSA1%+PBS

FITC

BSA1%+PBS

.

5
20 .

.

)1.(

                                                  

1..
CD166CD49CD29.



23

358 358

USSC50
)2 (50

xx

)3.(

RT-PCR

RT-PCRAgrican

(540)1Collagen I(388)-2BMP-6(412)-3CollagenII

(470)-4B2M(432)-521

)4.(

2.USSC50.

3.)USSC (50
.



Journal of Iranian Anatomical Sciences, Vol 6, Summer 2008 

359359

4.        RT-PCR

 .
-1(540)AgricanCollagen I(388)-2-3

)412(BMP-6CollagenII(470)-4-5)432(B2M

  )  7-5.(

5. :
FITC

 :
 DAPI

6.

II.



23

360 360

7.. 
II

H&E   .
  

.

USSC

 .

 .
.  

RT-PCR

.  

USSC .)Kogler (
]14 [)Jager( ]15 [

.  

    
-  - .––

 )wendy(  
1998]1617[

micromass )(
  

––  .

. ––

N-RNA

  .   
N-

catenin

.  
)Kogler (
20

5
50

50 .  

 .USSC



Journal of Iranian Anatomical Sciences, Vol 6, Summer 2008 

361361

]14 .[USSC

HLAII

.  

.

  

. 

.  

  .  

References 

1. Barry FP, Boynton RE, Haynesworth S, 
Murphy JM, Zaia J. The monoclonal antibody 
SH-2 raised against Human Mesenchymal Stem 
Cells,Recognize an Epitope Endoglin 
(CD105).Biochem. Biophys. Res Comm 1999; 
265: 134-9. 

2. Erices A, Conget P, Minguell JJ. Mesenchymal 
progenitor cells in human umbilical cord blood. Br 
Haematol 2000; 109(1): 235-42. 

3. Mackenzie TC, Flake AW. Human Mesenchymal 
Stem Cells.Insight from asurrogate in vivo assay 
system. Cells Tissue Organ .2002; 171: 90-5. 

4. Rossmanith T, Schroder B, Bug G, Muller P, 
Klenner R, Knaus D, Hoelzer O, Ottman G.
Interlukine 3 improves the ex vivo expansion of 
primitive human cord blood progenitor cells an 
maintains the engraftment potential of scid 
repopulations cells. Stem Cells 2001; 19(4): 313-
20.

5. Wexler SA, Donaldson C, Denning –Kendal P, 
Rice C, Bradley B, Hows JM,.Adult bone marrow 
is a rich source of human mesenchymal "stem" 
cells but umbilical cord and mobilized adult blood 
are not. Br J Haematol 2003; 121: 368-74. 

6. Zvaifler NZ, Marinova L, Marinova L, 
Mutafchiev A, Adams C, Edward CJ, Moss J, et 
al. Mesenchymal precursor  cells in the blood of 
normal individuals. Arthritis Res 2000; 2: 477-88. 

7. Mareshci K, Biasin E, Piacibello W, Aglietta M, 
Madon E ,Fagioli F. Isolation of human 
mesenchymal stem cells: bone marrow versus 
umbilical cord blood. Haematological 2001; 86: 
1099-100.

8. Yu M, Xiao Z, Shen L, Li L. Mid –trimester fetal 
blood – drived adherent cells share characteristics 
similar to mesenchymal stem cells but full – term 
umbilical cord blood does not . Br J Haematol 
2004 ; 124: 666-75. 

9. Erices A, Conget P, Minguell JJ. Mesenchymal 
progenitor cells in human umbilical cord blood. Int 
J Biochem Cell Biol 2004; 36: 568-84. 

10. Godwin HS, Bicknese AR ,Chien SN, Bogucki 
BD, Oliver DA, Quinn CO, Wall DA.
Multilineage differentiation activity by cells 
isolated from umbilical cord blood :expression of 
bone, fat, and neural markers, Biol Blood Marrow 
Transplant 2001; 7: 581-8 

11. Lee OK, Kuo TK, WM Lee KD, Hsieh SL, Chen 
TH. Isolation of multipotent mesenchymal stem 
cells from umbilical cord blood. Blood 2004; 103: 
1669-765.

12. RomanowYA, Svintsitskaya VA, Smirnow VN.
Searching for alternative sources of postnatal 
human mesenchymal stem cells:candidated MSC- 
like cells from umbilical cord blood. Stem Cells 
2003; 105-10. 



23

362 362

13. Covas DT, Siufi JLC, Orellana MD.Isolation and 
culture of umbilical vein mesenchymal stem cells , 
Braz J Med Biol Res 2003; 36: 1179-83.  

14. Kogler G, Sensken S, Muschen M, Feldhahn N, 
Leidth S, Ficher J. A new human somatic stem 
cell from placental cord blood with intrinsic 
pluripotent differentiation potential. JEM 2004; 
200(2): 123-35.

15. Jager M, Wild A, Lensing-Hohn R, Krauspe R. 
Influence of different culthre solutions on 
osteoblastic differentiation in cord blood and bone 

marrow derived progenitor cells. Biomed Technik 
2003; 48: 241-4. 

16. Delis AM, Tuan RS. Alterations in the 
spatiotemporal expression pattern and function of 
N-cadherin inhibit cellular condensation and 
chondrogenesis of limb mesenchymal cells in 
vitro. J Cell Biochem 2002; 87(3): 342-59. 

17. Wendy A. Woodward, Rocky S. N-Cadherin 
expression and signaling in limb mesenchymal 
chondrogenesis: Stimulation by Poly-l-Lysine. Br J 
Clin 1998; 24: 175-83. 




