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Abstract 

Background and Aim:Placenta has different types cellular components including 

mesenchymal cells. The aim of  this study was to isolate mesenchymal cells from the human 

term placenta.  

Methods: Placentas were obtained were obtained from 30 women. The samples were cut into small 

pieces. PBS / EDTA was added and the samples were centrifuged (1800 RPM, 5 min). The 

supernatant was removed and collagenase was added to the sample which incubated at 37 °C 

for 2 hours. After incubation, the enzyme activity was neutralized by adding equal volume of 

10% medium. Sample was passed through a gas containing funnel as a filter. PBS was also 

added to the filter to collect all cellular contents and the filtered sample was centrifuged (1800 

RPM, 5 min). Finally, the sample was cultured in low glucose DMEM, passaged and examined 

microscopically. Cell morphology was observed using an inverted microscope.  
Results: In the suspension culture of the isolated placentas, cells formed a colony‐forming unit 

fibroblast (CFU‐F)–like colonies, indicating the cells with MSC morphology.  

Conclusion: Searching for alternative sources of MSCs, we prepared MSCs from human term 

placentas which might be used in the healing of skin tissue wounds. 
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Introduction 
The placenta is the highly specialised organ of pregnancy that supports the normal growth and 

development of the fetus. Placenta contains different types of cells including mesenchymal 

cells [1], [2].  The human placenta is a dynamic and heterogeneous organ critical in the 

establishment of the fetomaternal interface and the maintenance of gestational well-being. It is 

also the major source of cell-free fetal nucleic acids in the maternal circulation [3]. Cells were 

isolated from placenta via enzymatic digestion and explant culture. A morphologically distinct 

subpopulation of elongated and multinucleated cells was identified. This subpopulation was 

manually passaged from the explant culture, expanded, and analyzed [4]. Human term placenta 

is comprised of various tissues from which different cells can be obtained, including 

hematopoietic stem cells and mesenchymal stem/stromal cells (MSCs) [5].  

Recent studies have shown that the placenta might be as a source of stem cells applicable in 

various fields of tissue repairing studies. The multi-disciplinary nature and tremendous 

potential of the stem cell field has important implications for basic as well as translational 

research [6]. 6. Further synergism of cell biological and biomaterials technologies promises to 
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have a profound impact on stem-cell biology and provide insights that will advance stem-cell-

based clinical approaches to tissue regeneration [7]. Among stem cells, mesenchymal stem 

cells are stromal cells that have the ability to self-renew and also exhibit multilineage 

differentiation. MSCs can be isolated from a variety of tissues, such as umbilical cord, 

endometrial polyps, menses blood, bone marrow, adipose tissue, etc [8]. We carried out this 

study to isolate mesenchymal cells from the human term placenta. 

 

Materials and Methods 
This study was performed at the Skin and Stem Cell Research Center, Tehran University of 

Medical Sciences, Tehran, Iran during 2019. After receiving approval from the ethics 

committee and obtaining informed consent from participants. Placentas were obtained were 

obtained from 30 women and collected in sterile container after caesarean section. Mean 

gestational age was 39 weeks (47-41 weeks). The samples were transferred to the laboratory 

(Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 1. Placentas obtained after caesarean section in operating room . 

 
The placenta was cut into small pieces. PBS / EDTA was added to the sample. The sample was 

centrifuged (1800 RPM, 5 min). The supernatant was removed and collagenase (1 mg / ml) 

was added to the sample which incubated at 37 °C for 2 hours. After incubation, the enzyme 

activity was neutralized by adding equal volume of 10% medium. Sample was passed through 

a gas containing funnel as a filter. PBS was also added to the filter to collect all cellular contents 

and the filtered sample was centrifuged (1800 RPM, 5 min). Finally, the sample was cultured 

in low glucose DMEM, passaged and examined microscopically. Cell morphology was 

observed using an inverted microscope.   

 

Results 
Searching for alternative sources of MSCs, we attempted to prepare MSCs from human term 

placentas. In the suspension culture of the isolated placentas, cells formed a colony‐forming 

unit fibroblast (CFU‐F)–like colonies (Figures 2,3 and 4), indicating the cells with MSC 

morphology.  
 

 

 



ICCBMS21., ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

3 
 

 

 

Fig.2. Mesenchymal cells (1st passage) (X20).  

These cells were observed as fibroblast-like adherent cells 

 

 

Fig.3. Mesenchymal cells (2nd  passage) (X20).   

  

 

passage) (X20).  rdFig.3. Mesenchymal cells (3 

 Discussion 
In this study we isolated mesenchymal stem cells from placentas of women with the mean 

gestational age of 39 weeks. Studies have shown that MSCs can be isolated from a variety of 

tissues [8]. Indeed, MSCs have a crucial function in the development of hematopoietic stem 

cells in the placenta [10]. In line with our finding, it has also been shown that MSCs were 

generated from human placenta tissue by enzymatic digestion and mechanical dissociation 

[11]. Recently, the human placenta-derived mesenchymal stem cells, which are readily 

available from a biological waste, appear to be a viable alternative to human bone marrow-
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derived mesenchymal stem cells [12]. In addition, although the human placenta is considered 

medical wastes, it has become a main source of stem cells. Due to their easy isolation, ability 

to resist immune rejection and ability to differentiate into different types of adult cells, placental 

stem cells are considered superior to other stem cells [13]. The experimental and clinical 

findings revealed that the mesenchymal stem cells isolated from human tissue were used in 

nerve differentiation [14].  

 

Conclusion 
Searching for alternative sources of MSCs, we prepared MSCs from human term placentas 

which might be used in healing of skin tissue wounds. 
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