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ABSTRACT
There is a pool of nondifferentiated mesenchymal stem cells (MSC) in human dental
tissues. These cells are capable in appropriate conditions to differentiate into vari-
ous cell types. Dental MSC are ideal candidates for stem cell regenerative therapy.
However, further research is required before their routine application in the clinical
practice.
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1 INTRODUCTION:
Nondifferentiated stem cells are known to be presented all
over the human body. Dental structures represent a promis-
ing source of stem cells due to the easy access and lack
of legal considerations about the biomaterials collection.
Nowadays, several different types of dental mesenchymal
stem cells (MSC) have been isolated and thorough inves-
tigation of their properties has been carried out [1]. These
are stem cells from dental pulp of permanent teeth (DPSC-
dental pulp stem cells) and temporary teeth (SHED-stem
cells from human exfoliated deciduous teeth), periodontal
ligament stem cells (PDLSC), stem cells from apical papilla
(SCAP) and stem cells from pericoronal follicular tissues
(DFSC-dental follicle stem cells) [1, 2]. All of them are ca-
pable of self-renewal, colonogenicity and multilineage differ-
entiation [2, 3].

- DPSC - were first isolated in 2000 by Gronthos et al. [4]
from dental pulp of intact third molars. These cells are able
to differentiate into odontoblast-like cells and to regenerate
the pulp-dentine complex after implantation in immuno-
compromised mice [4]. DPSC have properties quite similar
to bone marrow mesenchymal stem cells (BMSC). Aappro-
priate in vitro conditions significantly affect their pheno-
type [5].

- SHED are found in dental pulp of deciduous teeth
with advanced root resorption [6]. Stem cells with posi-
tive expression of wide range markers have been identified
in the pulp of deciduous teeth, revealing the presence of
heterogenic cell population [7]. SHED can differentiate to
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osteoblast-like and are able to initiate the formation of a
bone-like matrix [6].

- PDLSC have been first isolated in 2004 by Seo et al. [8].
They have all the characteristics of stem cells and are able
to differentiate into adipocytes, osteoblast-like cells and to
form cementum-periodontal ligament-like complex in im-
munocompromised mice [8]. PDLSC are collected from the
root surface of the extracted teeth, as well as from the dental
socket wall. According to Wang et al. [9] these two types of
cells vary in their differentiation potential, as cells isolated
from the walls of the bone socket can lead to better re-
generation of the alveolar bone compared to cells from the
root surface. Various active molecules and growth factors
are capable to modify their stem cell properties [10–13].

- SCAP are isolated from the apical papilla situated
on the root apices of developing teeth [14]. They have
a high potential of proliferation and differentiation into
odontoblast-like cells, as they originate from nonmature
dental structures that are still at very early stage of de-
velopment [14].

- DFSC - The dental follicle is a sac that surrounds the
tooth germ until the tooth has fully erupted. Precursor cells
capable of differentiating into cementoblasts, osteoblasts
and periodontal ligament cells have been isolated from hu-
man dental follicle [15].

2 REGENERATIVE POTENTIAL OF DEN-
TAL MESENCHYMAL STEM CELLS:
In the past years, there have been increasing number of
reports revealing the potential application of MSCs in
the clinical practice [16, 17]. Cells isolated from dental

https://doi.org/10.15520/jcmro.v2i08.194
https://doi.org/10.15520/jcmro.v2i08.194
http://cmro.in/index.php/jcmro


The Potency of Dental Mesenchymal Stem Cells: A Short Review of the Literature
229

tissues are a heterogeneous cell population consisting of
stem/progenitor cells, fibroblasts, etc. [6, 18]. Isolation of
primary stem cell cultures, followed by thorough character-
ization and investigation of their properties would lead to
more predictable results of their in vivo application.

According to some authors, dental MSC have different
ability of de novo tissues and structures formation [19].
DPSC, SHED and SCAP have the potential to initiate
bone, cartilage, and pulpodentin complex regeneration,
while PDLSC stimulate formation and regeneration of mus-
cle tissue, tendons, and ligaments [19]. The ability of dental
MSCs of bone regeneration makes them ideal candidated
in the complex management of extensive periodontal bone
defects. Their potential to differentiate into bone-like cells
and to synthesize a bone matrix has been widely investi-
gated [4] [8].

Regenerative osteogenic potential of dental MSC can
be investigated in vitro after the addition of suitable
active molecules in the cell culture media that can in-
duce osteogenic differentiation. Wide number of studies re-
port strong Alizarin red in MSC when cultivated in os-
teogenic differentiation media [4, 8]. Other methods, like
flow-cytometry markers expression also reveal specific dif-
ferentiation ability in stem cells [20]. The addition of ac-
tive substances such as vascular endothelial growth fac-
tor (VEGF), fibroblast growth factor (FGF) bone morpho-
genetic protein-bone morphogenetic protein (BMP), etc., in
the cell culture media in vitro, affects significantly the differ-
entiation processes [21–23]. BMP family have positive effect
on osteogenesis [21, 23]. There is already evidence in the lit-
erature of in vivo experiments that demonstrate the ability
of BMP to stimulate bone regeneration in peri-implant tis-
sues [24]. Lee et al. [24] report that VEGF stimulates the
mineralization of PDL cells, whereas cell cultivation with
FGF-2 has an inhibitory effect on the osteogenesis. Each
growth factor is having different effects on cells [25]. Studies
about the effects of growth factors on stem cells would con-
tribute to their introduction in the clinic for the treatment
of wide number pathological conditions associated with soft
tissue destruction and bone resorption.

Although the functions of dental MSCs are well described
in the literature [2, 4], reports about their effect in patients
in vivo are still scarce. The goal of all MSC studies is their
further successful clinical application. Conduction of well-
planned experiments, revealing in detaisl the optimal con-
ditions for their proper functioning is needed [19].

3 CONCLUSION:
MSC with high potential have been isolated from human
dental tissues. However, little is known about their regener-
ative potential in vivo due to the lack of sufficient scientific
data about their application in clinical trials. Further re-
search is needed to clarify the effects of various molecules
on dental MSC and to reveal the most appropriate condi-
tions of stem cell therapy
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