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INTRODUCTION 
 

1. Introduction 

Mesenchymal stem cells (MSCs) are defined as an adult immature cells, 

capable of self-renewing and of differentiating into various tissues in vivo and in vitro 

(Bianco et al., 2001). Systemic administration of autologous or allogeneic MSCs in 

healthy animals has been reported to lead to the migration and engraftment of them in 

nonhematopoietic tissues (Devine et al., 2003), whereas in injury models, they 

migrate specifically to the site of damage and undergo tissue-specific differentiation 

patterns (Chapel et al., 2003; Barry et al., 2004). Expression of a variety of adhesion 

molecules on MSCs may account for their potential multi-organ homing capacity 

(Zhao et al., 2004). The multilineage differentiation ability, together with their 

extensive capacity for plastic expansion, led to important approaches of utilizing 

MSCs for tissue engineering as well as for gene therapy for a variety of congenital 

and acquired diseases (Barry et al., 2004). Clinical trials involving MSCs concern 

distinct disorders, such as facilitation of hematopoietic recovery in hematopoietic 

stem cell transplantation (Koc et al., 2000), osteogenesis imperfecta (Horwitz et al., 

1999), metabolic diseases (Koc et al., 2002), and myocardial infarction (Chen et al., 

2004) 

MSCs are not inherently immunogenic, being unable to be recognized by 

allogeneic T-cells or natural killer cells (Rasmusson et al., 2003). They express 

negligible levels of major histocompatibility complex (MHC) class II and 

intermediate levels of MHC class I molecules (Le Blanc et al., 2003). Induction of 

MHC class II on MSCs by interferon-γ (IFN-γ) does not stimulate alloreactivity (Le 

Blanc et al., 2003). Moreover, MSCs seem to be natural immunosuppressive 

elements, being able to inhibit in vitro T cell proliferation and function of both naive 

and memory T cells (Di Nicola et al., 2002) or to suppress the development of 

monocyte-derived dendritic cells in an in vitro system (Zhang et al., 2004).  

The ability of MSCs to modulate immune responses implies their potential 

role in cellular immunoregulatory therapy by facilitating engraftment in organ 

transplantation (Bartholomew et al., 2002) and re-introducing tolerance in 
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autoimmune diseases (Ikehara et al., 2003). To this end, MSCs have already been 

used in a clinical trial for the effective treatment of acute graft versus host disease   

(Le Blanc et al., 2004).  

These characteristics make MSCs very promising candidates to develop new 

cell-based therapeutic strategies, such as the treatment of mesenchymal tissue injuries 

or supportive application in the context of hematopoietic stem cell (HSC) 

transplantation (Koc et al., 2000; Horwitz et al., 1999). Although bone marrow (BM) 

has been the main source for the isolation of multipotent MSCs, the harvest of BM is 

a highly invasive procedure and the number, differentiation potential, and maximal 

life span of MSCs from BM decline with increasing age (Koc et al., 2000; Stenderup 

et al., 2003). Therefore, the search for alternative source of MSCs for autologous and 

allogenic is of significant value. It has been reported that MSCs could be isolated 

from various tissues, including adipose tissue (Rodeheffen et al., 2008), umbilical 

cord blood (De et al., 2003; Ichim et al., 2008), umbilical cord tissue (Lu et al., 

2006), Wharton’s jelly (Mitchell et al., 2003), placenta (Miao et al., 2006) and 

amnion (Alviano et al., 2007). Among those, postnatal tissue including umbilical 

cord, Wharton’s jelly, placenta and amnion are accessibility, painless procedures to 

donors, promising sources for autologous cell therapy and lower risk of viral 

contamination (Lu et al., 2006). As BM-MSCs are best characterized, we asked 

whether MSCs derived from other sources share the characteristics of BM-MSCs. 

Therefore, the first goal of the present study was to verify whether cells with 

MSCs traits can be isolated from postnatal tissues including umbilical cord, 

Wharton’s jelly, placenta and amnion under identical in vitro conditions with BM-

MSCs. Second, those cells were to be compared to BM-MSCs, with respect to their 

morphology, immunophenotype and expansion potential. In addition, 

immunosuppressive properties of those cells were also determined. The results 

obtained from this study might be provided the novel sources of MSCs for future cell-

base therapeutic applications. 
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2. Objectives  

2.1 Overall objective 

The overall objective of this study was to isolate and investigate MSCs from 

umbilical cord, Wharton’s jelly, placenta and amnion in comparison to bone marrow- 

derived MSCs. 

 

2.2 Specific objectives 

       To address the overall objective, 3 specific objectives were defined. 

 1.To isolate MSCs from umbilical cord, Wharton’s jelly, placenta, amnion as 

well as bone marrow. 

 2.To characterize MSCs-derived from umbilical cord, Wharton’s jelly, 

placenta and amnion in comparison to bone marrow derived MSCs in term of 

morphology, immunophenotype, expansion potential and multilineage differentiation 

capacity. 

 3.To study the immunosuppressive potential of MSCs-derived from umbilical 

cord, Wharton’s jelly, placenta and amnion in comparison to bone marrow derived 

MSCs. 

 

 

 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


