
ASSESSMENT OF MESENCHYMAL STEM CELLS EFFECTS ON 
DENDRITIC CELLS MATURATION 

Emoke Pall 

University of Agricultural Sciences and Veterinary Medicine, Cluj-Napoca, Romania, 

pallemoke@gmail.com 

Abstract  
Introduction. Mesenchymal stem cells (MSCs) are adult stem cells (Pittenger et al., 1999, Zhang et al., 2009) 
able of self-renewal, with low immunogenicity and  immunoregulatory property (Jorgensen et al, 2003, 
English et al., 2008, Zhang et al., 2009). Dendritic cells (DCs) present in the bone marrow play a crucial 
role in the instruction of adaptive immunity (Nauta et al., 2006, Zhi-Gang et al., 2012) DC have the unique 
capacity to stimulate naive and memory T cells (Banchereau et al., 2000, Nauta et al., 2006, Wang et al., 
2013). The aim of the present study was to assess the effect of MSCs on DC maturation. 
Materials and Methods. MSCs were collected from femurs of male Wistar rats. Cells suspension were 
cultured in DMEM/F12 supplimented with 10% fetal calf serum (FCS), 5% horse serum and 1% antibiotic–
antimycotic (Gibco). DCs were prepared from rat bone marrow after red cells lysis and cultured in RPMI 
1640 medium (Gibco) supplemented with 10% FCS, 1% antibiotic–antimycotic (Gibco), 10 ng/mL GM-CSF 
(Sigma), and 5 ng/mL IL-4 (Sigma). MSCs and DCs were cultured for 7d at 37°C. DCs (5x105) were grown 
in two different conditions: co-culturing with MSCs and 25 ng/ml TNF-  (I) or without MSCs and 25 ng/ml 
TNF-  (Sigma) (II) for 48d. Cell phenotype were characterized by flow cytometry (FACSCanto II) using 
CD11b, CD44, CD86 (Becton Dickinson) antibodies. 
Results and Conclusion. After co-culture with MSCs, DC showed a decrease in CD86 expression compared 
with culture supplemented only with TNF-  which showed an increase in expression of this marker.  
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INTRODUCTION 
 
Mesenchymal stem cells (MSCs) are adult stem 
cells (Pittenger et al., 1999, Zhang et al., 2009) 
able of self-renewal (Soleymaninejadian et al., 
2012), with low immunogenicity and 
immunoregulatory property (Jorgensen et al, 
2003, English et al., 2008, Zhang et al., 2009). 
MSCs can replicate for a long time while 
maintaining their multilineage differentiation 
potential (Eslaminejad et al., 2008, De Miguel., et 
al., 2012). 
Dendritic cells (DCs) the most potent of the 
antigen presenting cells (Toubai et al., 2014) 
present in the bone marrow play a crucial role in 
the instruction of adaptive immunity (Nauta et al., 
2006, Zhi-Gang et al., 2012). DCs can be divided 
into distinct subsets based on differential 
phenotype and function (Bjorck, 2001, Toubai et 
al., 2014). DCs have the unique capacity to 
stimulate naive and memory T cells (Banchereau 
et al., 2000, Nauta et al., 2006, Wang et al., 2013) 
and play a major role in development of cell-
mediated immunotherapy (Pion et al., 2010). 
Recent studies indicate that MSCs can inhibit cell 
proliferation of T cells, B-cells, natural killer cells 

(NK) and dendritic cells (DC), De Miguel., et al., 
2012 and can stop some of the immune cell 
functions: including the maturation and activation 
of DCs (De Miguel., et al., 2012) 
The aim of the present study was to assess the 
effect of MSCs on DC maturation. 
 
MATERIALS AND METHODS 
 
MSCs were collected from femurs of male Wistar 
rats. Cells suspension were cultured in 25-cm2 
tissue culture flasks at a concentration of 106 
cells/mL in DMEM/F12 supplimented with 10% 
fetal calf serum (FCS), 5% horse serum and 1% 
antibiotic–antimycotic (Gibco). After 72h 
incubation at 37°C in a 5% CO2 humidified 
atmosphere (60%), nonadherent cells were 
removed and the adherent fraction were cultured 
in fresh medium basal medium.  The MSCs were 
used only after 5 passages in order to eliminate 
monocytes. 
DCs were prepared from rat bone marrow. After 
red cells lysis mononuclear cells were separated 
by Hypaque 1077 density gradient centrifugation 
(Sigma). Then cells were washed, counted, and 
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plated at 1× 105 onto T25 tissue culture plates in 
RPMI 1640 medium (Gibco) supplemented with 
10% FCS, 1% antibiotic–antimycotic (Gibco), 10 
ng/mL GM-CSF (Sigma), and 5 ng/mL IL-4 
(Sigma).  Culture medium were replaced, and the 
nonadherent cells were after 48h hours of initial 
culture and every 4 days thereafter. 
MSCs and DCs were cultured for 7d at 37°C. DCs 
(5x105) were grown in two different conditions: 
co-culturing with MSCs and 25 ng/ml TNF-  (I) 
or without MSCs and 25 ng/ml TNF-  (Sigma) 
(II) for 48d. Cell phenotype were characterized by 
flow cytometry (FACSCanto II) using CD11b, 
CD44, CD86 (Becton Dickinson) antibodies. 
Quantified data are presented as the mean ±SD. 
Significance were accorded at p  0.05. 
 
RESULTS AND DISCUSSIONS 
 
Microscopic examination of the bone marrow 
derivated cells after 72 h revealed cellular 
heterogeneity. A high percentage of cells were 
elongated or oval/round shape with smooth 
borders and a part of the cells were in suspension. 
After a few days were observed an intense 
proliferation of bipolar fibroblastoid cells with a 
significant reduction of the cells with round 
morphology (fig.1).  
 

Fig. 1 – Mesenchymal- like cells 
derived from rat bone marrow 

 
The MSCs were expanded for 5 passages in 
normal culture medium and were analyzed for the 
expression of cell surface molecules by flow 
cytometry (fig 2). 

 

 
Fig. 2 -Immunophenotypic profile of rat MSCs (CD44 

positive cells) 

Freshly isolated mononuclear cells were cultured 
overnight at 37 °C and 5% CO2 in standard media. 
Microscopic analysis revealed cells with 
irregularly shaped eccentric nuclei and abundant 
cytoplasmic extensions (fig.3).  
 

Fig. 3 - Morphological characteristic of cells derived 
from rat bone marrow 

 
After co-culture of DCs cells with MSCs, were 
observed a flattening and widening of dendrites 
with a reduction in their length and a slight 
rounding of the cells.  Also, DCs cells showed a 
decrease in CD86 expression compared with 
culture supplemented only with TNF-  which 
showed an increase in expression of this marker 
(fig.4).  
 
 

 
Fig. 4 - Immunophenotypic changes according to 

different cultural conditions 
 
Mesenchymal stem cells are plastic adherent 
multipotent cells characterized by their expression 
of surface markers, capable of differentiating into 
various lineages, (Pittenger et al., 1999, Wang et 
al., 2006, Bydlowski et al., 2009, Szade et al., 
2011, de Vasconcellos Machado et al., 2013, 
Majumdar et al., 2013, Wen-hua et al., 2013). 
MSCs have the ability to potently suppress 
immunological activity. This capacity is possible 
by activating on various cells of the immune 
system (Wen-hua et al., 2013). MSCs are capable 
of interfering in the differentiation, maturation 
and function of dendritic cells (de Vasconcellos 
Machado et al., 2013). Many studies show that the 
inhibitory effect of MSCs is dose-dependent; a 
high concentration of stem cells is more 
pronounced inhibitory effects (Krampera et al., 
2003, Le Blanc et al., 2003, de Vasconcellos 
Machado et al., 2013). The inhibitory effect of 
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MSCs may also affect the expression of DCs 
surface markers and cytokine secretion profile and 
obviously the development of DCs function 
(English et al., 2008, Wen-hua et al., 2013). After 
co-culture with MSCs, DCs showed a decrease in 
CD86 expression compared with culture 
supplemented only with TNF-  which showed an 
increase in expression of this marker. These 
aspects are very important and need further 
studies to reveal all the involved mechanisms. 
This study demonstrates that MSCs interfered 
with the DCs maturation  
 
CONCLUSION 
Mesenchymal stem cells are characterized by 
stable undifferentiated phenotype under normal 
culture conditions; these cells have the capacity to 
prevent upregulation of DCs maturation markers. 
DCs cultured with MSC showed significantly 
reduced of CD86 ( p < 0.05), but after  maturation 
by TNF- resulted in increased surface expression 
of these markers. Our study demonstrates that 
MSC have an  influence in DCs maturation 
through cell-to-cell contact, and secretion of 
specific cytokines. 
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