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 

 
  ) (

  

            
    

        


    
  )HSCs(      )(   

     .   
HSC              
            

        .
   

       )MSC (     Stem Span  
   HSC      .MSC       

                 
     )RT-PCR(  CD90 )( 

  )    (  )    (  
  .
 
         MSC HSC     .
   HSC   MSC  .  CD90 

       .
 

      ex vivo    HSC   
 MSC          .
 :          

 ://
 ://

                      
  :PhD                          

 : 
PhD                      
PhD                       
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       

 

 
     

         
         .

       
         

         
         .

        
        

      
         

    .
 )HSCs (    

           
       .
 in vitro    
 HSC      

 )BMSCs ( 
    ).(

      
     

    ).(
   HSC       

       .  
       HSC 
     ).(

      
   

  ).(  
  NJagged   

 )VCAM-1(
  

  HSC        
      

)  ( )

  )BMP ( (
 .     

  wnt BMP Notch Hedgehog 
FEG    
 ).(

     
   
  ...    

     HSC  
.

     HSC 
        

          
       

        
      

  .      
     

        
HSC      

    HSC    
 .

       HSC  
    
     
 BMP2 BMP6  HSC 

    .   
      HSC   
    HSC   

       
).(          

HSC          
        

       HSC 
      

    ).(
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        CD34+   

 

         
HSC in vivo in vitro   
        

  HSC  
      HSC  

  )       
 (      

     .

  
       .DMEM 

)Dulbecco's Modified Eagle's Medium( 
         

cDNA       
 PCR     

  CD34+  
.   (FBS)   

   
    

  .

  MSCs  :
      

 )    
        

        (
    .
          

        cm2 
  DMEM FBS  %
       
.        

        
        .  

      % 
  .         

    .

 :
      PBS 

)Phosphate Buffered Saline ( .
         

CD166 CD105   (PE)
   CD90 CD34CD45 CD44  

 (FITC)     
  PE-IgG1 FITC-IgG1    

      
  .      %PBS-BSA 

      PBS 
          

 %    
    .

 CD34+   :
       

       
         

      
        CPDA-1 

 .   
         

        ) 
  (   

       
       
    .  

    ) g/mL /(
     .

 CD34+ MACS 
)Magnetic Activated Cell Sorting (   

     .     
    microbead    
CD34         
     MACS )LS :
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       

 

      (    
 Positive selection     

        
 )Viability( .

   :CD34+

      CD34+
    

)   ( 
  CD34+  FITC ) 

 (     FITC-

IgG1      
      .    

 %PBS-BSA      
PBS         
  %    

      .

      :
        

MSCHSC      
      

MSC   HSC   
    .   

 MSC      
       

   .   
MSC  HSC   MSC 
  . *MSC 

  DMEM    
        

      .   
  %% DMEM 
        PBS 
 ×  CD34+   

  Stem Span ng/mL SCF 

%      )  .(
    CD34+   

     MSC   
  DMEM    

 %FBS.    
          

   DMEM 
     

 /   %
 .     

     )    (
 .   

RNA  cDNA    PCR  
    

  . I)multidomain 
acid-rich Phosphorylated glycoprotein (  

     
    .OPN ) (

     
    HSC 

         
       HSC 

 . BGLAP )bone gamma-

carboxyglutamate acid contaning protein (  
   

      
   
      

 .    
 CD90     

MSC              
     .

      
     

 CD90   .    
  )  
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        CD34+   

 

:       

 )ºC(
OPNF5'-TGA GAG CAA TGA GCA TTC CGA TG-3' 
OPNF5'-CAG GGA GTT TCC ATG AAG CCA C-3' 
OCNF5´-AGC GAG GTA GTG AAG AGA-3´ 
OCNF5´- AGG GGA AGA GGA AAG AAG-3´

-actin5´-TTC TAC AAT GAG CTG CGT GTG G-3´ 
-actin5-GTG TTG AAG GTC TCA AAC ATG AT-3´ 

 MSC Fold 
         
   (

 ALP    
    MSC   
       

 .

:      Takara 
 PCR 

 ºC
ºC 

 ºC
ºC

 ºC

RT-PCR :
        

   .  RNA   
      .
cDNA      

   cDNA  .  PCR 
 )(.  PCR 
        

         
 .

  MSC :
        
      .   

          
      . 

       
       

        
   .    
         

    %  
.

    MSCs :
        

     .   
  
CD90 CD166 CD105 CD44   

     /±/%/±
/%/±%/±/% . 

   CD45
CD34     )/±/%

/±/(%  ).(

  :CD34+

   CD34+  
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       

 

:     .   :       
CD90  .CD166    :    CD105CD44  CD45 .    

   CD34  .

:  CD34+   MACS .  :  :    .
  :    . :    CD34 )R1=97.9% of total cells , RN1=84.27%  (.

  /±/
       ±

  ).(


       
     :

      :
        

        

   ) 
   ( ) 

.(
         

       
   )   (  
         . 

    
     
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        CD34+   

 

:        HSC )  (A(  .B(
 .C(  ) x.(

:        HSC   ) .(A(  .
B(  .C(  ) x.(

        
       
  .   
        

      . 
 MSC     )
(     
.       
 HSC    MSC 

     
 .

       
     

         
    .    

      

     
      
 .   

       
   .     HSC 

      MSC     
         

  .
        

 ) ( HSC 
     .   

  MSC HSC    
         .

     HSC  
         

 ) .(
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       

       )A(
     )C(

       

     
  CD90   
.

    )
      

Mean Fluorescent Intensity=MFI(     
      

          
    

     
     
   )(.

  :
        

    .      
     
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        
 )B(     
       
   )E)( x.(

     CD90+:
     

      
 CD90+   . 
    

     
   

   MSC 
 

    CD90+
     

 
      

C    
     
   .  

    

  
 


  


scent Intensity

  
.
CD90+

   
 

  

  
 

 
 

C

D

: 
   

) x( 
 )D(  

  
     

    
   

   


. 
CD90+ 

   
 .

  
   

 
  CD90+

  
   

 

D
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        CD34+   

 

:    CD90        .  :
     CD90     CD90    
   CD90   MSC   .

::  (OPN)  (-

actin)       .)(
  (DNA Size Marker 100bp) ) .(

  )( )(OPN  
 )(OPN   
)(OPN   
 )(OPN   
   .
:         

)()(  )(
)( .

 ::  (OCN)  (-

actin)       .)(
  (DNA Size Marker 100bp) ) .(

  )( )(OCN  
 )(OCN  
 )(OCN  
 )(OCN  
    .
:       )( 
)(  )( 
)( .

        
          

        
 .      

       .
       HSC 

 MSC       
        
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Mean X = 85.93 = MFI Mean X = 32.59 = MFI Mean X = 326.10= MFI 

www.SID.ir

www.sid.ir


Arch
ive

 of
 SID

       

 

     .
        

        
           

 )(.     
           
      ) 

(.      HSC 
    

  .

 
      

       
     

      HSC 
   

    
        

       
).(       

    
    CD34+

        
       
         

     
     

      CD90   
   .     
  HSC CD34+  

      MSC 
        

        
   . 

MSC      

  DMEM-LG FBS L
     

 .       ALP  
         

      ALP  
         .

        
         

  ).(   
      

    )RT-PCR (    
         
    E    

 )(.    OPN 
         

  . OCN        
    .      

     OPN   
   OPN       

       RT-

PCR         
         .
OCN       . 
      HSC MSC 

         
    .   

          
  CD90      

            
           

 MSC       
        

 .      
   CD90   )(. 

        
      
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        CD34+   

 

         
 HSC   MSC 
   .

        
         

       
   MSC    .

         
          

     )(.
         HSC 

MSC  MSC        
     Stem Span  +

SCF)   HSC    
             

MSC    + (%FBS    . 
    Stem Span   

  MSC .
        

      
    HSC  MSC   

        
      .   

          
  .          

 HSC      MSC  
        

    .       
        

        .
      

        
 in vitro in vivo     

       Transwell 
     HSC MSC     
      HSC  

  condition media   MSC 
  .       

  IL6 SCF OCN BMP2 BMP6 
         
   BMP2BMP6  

HSC  MSC    
        

).(         
         

      BMP2 BMP6 
         .  

    HSC     
      

MSC         
         

 .         
         

     .     
          

    .

  
       

   MSCHSC     .
   HSC    

MSC  .  CD90 
     
   .

    
       

         
           .

        
           

     .
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Effect of human hematopoietic stem cells  
on differentiation of mesenchymal stem cells  

to osteoblast cells 
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Iran 
 

Abstract 
Background and Objectives 
The correlation between hematopoietic stem cells (HSCs) and the cells comprising the niche 
especially osteoblast cells is critical for maintaining stem cell activities. Yet little evidence 
supports the concept that HSCs regulate development of the niche. If true, it may explain why 
many hematopoietic defects are accompanied by changes in the osseous architecture and 
provide new therapeutic targets for regulating bone formation. 
 
Materials and Methods 
In this exprimental study, we cocultured bone marrow mesenchymal stem cells (MSCs) with 
umbilical cord blood HSCs in stem span media for 3 days. Then MSCs were differentiated to 
osteoblast cells by using osteogenesis kit. Evaluation of osteogenic differentiation of MSCs in 
different days came out to be: expression of osteopontin and osteocalsin (RT-PCR on days 4 
and 6), expression of CD90 (flow cytometry on day 6), expression of alkaline phosphatase 
enzyme (alkaline phosphatase staining) and mineralization of MSCs (alizarin red staining on  
day 10). 
 
Results 
Our results showed early expression of osteopontin and osteocalsin in HSCs coculture with 
MSCs. These findings support the role of HSCs in induction of osteoblastic differentiation of 
MSCs. Decrease in the expression of CD90, higher activation in cell alkaline phosphatase 
enzyme, and mineralization confirmed the results. 
 
Conclusions 
In the field of human stem cells, our ex vivo findings demonstrated that HSCs can enhance 
differentiation of MSCs toward osteoblast cells thereby participating in formation of their 
niche.   
 
Key words: Hematopoietic Stem Cells, Mesenchymal Stem Cell, Coculture, Osteogenesis, 
Osteoblasts  
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