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Abstract: With increase in the understanding of stem-cell behavior, their application has extended well beyond
not only regenerative medicine but also dentistry. The breakthrough of stem cells has produced new
possibilities in the regeneration of different organs and tissues. In past few years many studies and revelations
have been conducted in dentistry which indicate that stem cells and tissue engineering together are a unit have
given rise to so called “Regenerative Dentistry”. The tooth (permanent teeth and deciduous teeth) is the natural
store house for these stem cells. These are capable of reproducing themselves and can be voluntarily recovered
at the time of an intended dental procedure. Besides dental stem cells have lot of medical benefits in the
progress of new medical therapies. Like regenerative diseases and cancer therapy. This article highlights the
research in dental field on Stem cells their current applications and what can be done and achieved in the future.
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Introduction

Stem cells are clonogenic, undifferentiated
biological cells which are capable of self-renewal
and are classified according to their potency. This
is directly related to the stages of cell division and
differentiation of the human embryo during
different stages of development. In fact; they can
differentiate into each of the more than 200 cell
types of the adult body [1]. The stem cell therapy
has the potential in treatments for major
degenerative diseases, by providing healthy cells
to replace diseased tissues and organs. Also they
have the potential to differentiate into specialized
cells and can divide to produce extra stem cells.

Research into stem cells initiated with the
discovery of dental pulp stem cells (DPSCs).
Later on researchers recognized the mesenchymal
type of stem cell inside dental pulp. Which have
the potential to differentiate into a various type of
other cells. The odontoblasts which form major
part of dentin may carry on mild injury, such as
early caries or attrition, and exude a reactionary
dentin matrix? This reparative dentin a ‘bridge’ of
mineralized tissue instantly below the extensively
broken tissue, in order to protect pulp vitality.
Now researchers are trying out the possible
applications of stem cells for restoring and

regeneration of dental

and dent facial

structures [2].

Classification

Based on the Cell type/ tissue of origin:

1y

2)

3)

Somatic Stem Cells (SSCs) are self-
renewable population of cells present in
all tissues and described as multi potent
cells. They exist in mature tissues such as
hematopoietic, neural, gastrointestinal,
and mesenchymal tissues. For instance, a
multi potent blood stem cell is a
hematopoietic cell that can differentiate
into several types of blood cell types
(such as neutrophils and lymphocytes) but
cannot differentiate into brain cells, bone
cells or other non-blood cell types.
Embryonic Stem Cells (ESCs) are derived
from pre-implantation embryos before
differentiation of trophoectoderm and
inner cell mass, capable of giving rise to
the entire organism and extra embryonic
tissues. They are described as
“pluripotent”.

Induced Pluripotent Stem Cells (IPSCs)
are capable of differentiation into
ectodermal, mesodermal and endodermal
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cells and are “reprogrammed,” to become
pluripotent.

Stem Cells and Dental Pulp:

Stem cells can be separated from the three types
of teeth, they are:

(a)

(b)

(c)

Deciduous Teeth: The healthy pulps of
deciduous teeth are a rich source of viable
Stem Cells.

Wisdom Teeth: The healthy pulp from
wisdom teeth is an exceptional source for
workable stem cells. Entire or sectioned
divisions of third molars containing healthy
pulp which gets exposed at the time of
sectioning can be recovered at the time of
their removal.

Permanent teeth: Healthy pulp from all the
permanent teeth is potential resource of stem
cells. Bicuspids or the premolars, and even
3 molar teeth requiring to be removed for
orthodontic suggestions are an example of
this.

Different Types of Tooth Stem Cells:

1.

Adipocytes: They have successfully been
utilized to repair injured cardiac muscle
caused by severe heart attack. There is also
initial data to point out that they can be used
to treat cardiovascular diseases, orthopedic
problems and spine, , congestive heart failure,
and also used in plastic surgery. [2]
Chondrocytes and Osteoblasts: These types
of stem cells have effectively been used to
grow cartilages and bones suitable for
transplant and to develop intact teeth in
animals.

Mesenchymal: These stem cells have
successfully been used to restore spinal cord
damage and to recall feelings and progress of
movement in paralyzed patients. Since they
can figure neuronal clusters they have been
used to treat neuronal degenerative disorders
such as  Parkinson’s  diseases and
Alzheimer’s, cerebral palsy. [2]

According to Khazaei, et al stem cells in dentistry
are broadly classified into two categories. [3]

a.

Stem cells of Dental origin: They include,
Dental pulp stem cells (DPSCs), Stem cells
from human exfoliated deciduous teeth, Stem
cells from apical papilla, periodontal ligament
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SC, Dental follicle,
Tooth germ

b. Stem cells of non dental origin: Oral
mucosa derived Stem Cells, bone derived
mesenchymal Stem Cells, and salivary
gland derived stem cells. The oral cavity
harbors various types of multi-potent stem
cells such as PDLSC (periodontal
ligament stem cell), SCAP (stem cells
from apical papilla) and dental follicle
stem cells. Al though bone marrow stem
cells are well-established and are
considered the gold standard for research
targeting stem cells therapies, the oral
cavity can provide stem cells with simple
and less invasive procedures (especially
compared to bone marrow aspiration),
under local anesthesia and without
esthetic damage [3-4]. Additionally,
dental pulp stem cells (DPSC) and stem
cells from human exfoliated deciduous
teeth (SHED) can be found in the dental
pulp of permanent and deciduous teeth,
respectively. As the latter are retrievable
from naturally exfoliated teeth, which are
one of the only disposable post-natal
human tissues, the interest towards SHED
has increased [4]. In fact, primary teeth
offer a second chance to those parents
who have not opted to save the umbilical
cord for possible future needs. Due to its
ability to cross line age boundaries, stem
cells from dental pulp are also being
investigate daimingat cardiac repair and
the regeneration of the central nervous
system [5-6].

progenitor cells,

Stem Cell Cryopreservation:

Extracted permanent and primary (including
exfoliating) teeth can be conserved for future
use with cryopreservation at temperature as
low as -196° C. Research has confirmed that
stem cells obtained from the dental pulp and
the periodontal ligament of extracted third
molars hold on to the ability to differentiate
into numerous cell types following defrosting
after cryopreservation using liquid [7-8].

Applications of Stem Cells in Dentistry and
Medical sciences [6]:

Stem cell t therapy has received attention from
medical field, regenerative medicine and
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dentistry for treating various diseases. Dental and
non dental SCs serve are being used for clinical
applications to improve damages of various
diseases Such as injuries to the nervous system
heart infarcts and muscular dystrophy disorders
and to regenerate bone tissue [9-13].

1.

Dental pulp stem cells (DPSCs) loaded on
collagen sponge scaffold were used to restore
human mandibular bone defects [14].
Periodontal ligament stem cells (PDLSCs)
derived from PDL serve as the most suitable
sources of SCs used for periodontal Therapy.
The successful regenerative effect of PDL
cells have not only been observed in several
animal models but clinical experiments on
human shave also presented evidence on the
strong potential of application of autologous
PDL cells in the treatment of periodontitis
and regeneration of the periodontium [15].
Yang et al showed the positive role of Dental
Stem Cells in tooth root regeneration and
formation. DPSCs can generate pulp-like
tissues with odontoblast like cells. [16-17].
Dental stem cells have been reported to be
applied in the regenerative medicine for
regeneration of non dental tissues like muscle
and neural tissues, induction of angiogenesis,
and treatment of liver diseases [2] In vivo
studies show that induced stem cells from
exfoliated deciduous teeth (SHED) is able to
form smooth and skeletal muscle -cells
besides it also Improve the muscular
dystrophy in animal models [8].

DPSCs differentiate into neurons in vitro and
when injected into the cortical lesions in the
brain of rats exhibited properties similar to
neurons, indicating the potential of Dental
pulp stem cells (DPSCs) in neurogenesis and
gliogenesis 18].

Neurodegenerative diseases such as in
Parkinson's and Alzheimer's disease stem
cells have raised a new hope. Tooth germ
progenitor  cells have shown their
neuroprotective effects in Alzheimer’s and
Parkinson’s diseases through the application
of angiogenic, antiapoptotic, and
antioxidativemechanisms [19].

Dental stem cells have shown to inhibit the
progression of liver fibrosis and improveliver
function in animal studies with liver injury
[20].
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8. Dental stem cells are able to form the
corneal epithelium following corneal
injury. Reconstruction of the corneal
epithelium was also reported via
transplantation of SHED, containing
tissue-engineered cell sheet, into animal
models [21].

9. Recently scientists have been
investigating analternative approach to
treating HIV-1/AIDS, based on the
creation of a disease-resistantimmune
system  through transplantation  of
autologous,  gene-modified  (HIV-1-
resistant)  hematopoietic  stem  and
progenitor cells (GMHSPC) [22].

10. Human Stem cells are currently being
used to test new drugs. Cancer cell lines,
for example, are used to screen potential
anti-tumor drugs. The stem cells have
been used since many years in immune-
reconstitution following cancer
development or following  cancer
treatments Clinical trials are underway to
explore the low immunogenic properties
of stem cells and their possible use for
treatment of problems with an overactive
immune system seen with allergies and
autoimmune disorders [6].

Short comings:

In spite of various advantages of Stem cells in
dentistry and regenerative medicine, scientists
have recently reported that human Dental
Stem Cells cultured in vitroexhibit different
karyotypicabnormalities such as polyploidy,
aneuploidy, and ring chromosomes as well as
high frequency of chromosomal mutations.
These results suggest that cultured Dental
Stem Cells are cryogenically instable and
must be carefully analyzed before use in
clinical therapy [22].

Conclusion

The science of stem cells therapies has the
potential to lead to treatments for major
degenerative diseases, by providing healthy
cells to replace diseased tissues and organs.
Regeneration of the dental tissues offers an
eye-catching alternative to more conventional
restorative approaches because the infected
tissue is replaced by natural tissue, which
forms an essential part of the tooth.
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Complementary studies are suggested to be
conducted to identify the novel aspects of
application of DSCs in dentistry and regenerative
medicine in particular. To summarize, the

Ahmad A et al

promise of stem cell therapies is an exciting
one, but significant. Technical hurdles remain
that will only be overcome through years of
intensive research.
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