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Introduction 

Among different source for stem cells, less attention has been 
paid to the human dental pulp. Human dental pulps are the best 
and new source for stem cells, and have potential to different to 

all kinds of  cells. So the aim of  this study was to evaluate the pulp 
ability for produce stem cells for clinical application.

Objectives

In this study we tried to isolated stem cells from human primary 
dental pulp and peripheral blood. Peripheral blood mononucle-
ated cells consist of  hematopoietic stem cells (HSCs) and mes-
enchymal stem cells (MSCs). To date there is no well-defined 
isolation or characterisation protocol of  stem cells from human 
adult peripheral blood mononucleated cells. Our aim in this study 
was to isolate and characterize mononucleated cells from human 
peripheral blood. Peripheral blood mononucleated cells were iso-
lated using the Ficoll-Paque density gradient separation method 
and cultured in complete medium  We want to show that both 
group of  stem cells are the best Candida to clinical treatment, 
dental pulp stem cells can differentiated to all kind of  cells like 
cardiac cells and are used to treatment disease.

Methods

Primary teeth falling and their replacement with permanent ones, 
is physiologically an active process which involves the genesis of  
permanent teeth and the absorption of  primary teeth roots simul-
taneously. The normal incisor pulp from 8-12 years old children 
primary teeth is isolated and its stem cells are cultured after puri-
fication. The falling primary dental like wisdom teeth have a soft 
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tissue in their proximal part which contains stem cells. [1,2] The 
isolation process would take place in 2 different methods: The 
enzymatic digestion method: in this method the tissue sample is 
placed in 3mg/ml type I collagenase, 4mg/ml dyspase, For“ 30-
60 ”minutes at 37°C after cutting into small slices. The resulting 
cell suspension is then passed through a 0.2 micrometer filter and 
cultured with 20% Fetal Bovine Serum (FBS) supplemented with 
100µmol of  ascorbic acid 2-phosphate and 100 unit/ml penicil-
lin in a CO2 cell culture incubator. These cells are called human 
dental pulp cells/digestion (HDPC-d). The second method is a 
subsidiary one, pulp tissue cut  into small piece and put in 6-wall 
plate then we added all the previous method materials without 
dyspase and collagenas,  plate were in incubator,  after 40 day 
stem cells separated from pulp and we passaged them to flask.
[3,4,5,6] For isolating the stem cells from peripheral blood we 
use ficoll method, Three milliliters of  Ficoll–Paque PREMIUM 
(Amersham tube. An equal volume of  phosphate-buffered saline 
Biosciences, Uppsala, Sweden) were placed into a 15 ml centrifuge 
(Gibco, Carlsbad, CA) was added into the vacuum PB collection 
tubes. The diluted mixture of  specimen was slowly layered on 
top of  the Ficoll–Paque PREMIUM. The centrifuge tube was 
then centrifuged for 40 min at 2000 rpm. The mononuclear cells 
were extracted and transferred into a new15 ml centrifuge tube. 
Cells were washed with Dulbecco’s modified Eagle’s low glucose 
(DMEM) (Gibco) with 1:1 dilution and underwent centrifuga-
tion at 1,200 rpm for15 min. The supernatant was then discarded. 
Cell pellet formed at the bottom were resuspended using 1 ml 
of  37°c fetal bovine serum (FBS). The mixture of  mononuclear 
Cells were then cultured in cell culture medium, which consisted 
of  DMEM, 20% FBS, peripherals blood cells derived HSCs were 
characterized using light microscopy to determine cell morphol-
ogy. It is hypothesized that HSCs isolated from the blood of  nor-
mal individuals share the same characteristics and ability to dif-
ferentiate along cardiac cells [7,8,9,10,11].for differentiation cells 
to cardiac cells we use 5-azasitidin and exitocin (1/10³mM). Cells 
were in 6-wall plate and we added DMEM, exitocine,5 -azasitidin 
then put the plate in incubator for 21 day [12,13].

In order to induce cardio-differentiation, a number of  10000 cells 
were cultured in 35ml dishes with DMEM (Dulbecco’s Modified 
Eagle’s Medium)-LG supplemented by 15% FBS (Fetal Bovine 
Serum), and after reaching an approximately 70% confluency, the 
cardio-differentiation is induced in these cells by treating them us-
ing Exitosin for a 4-week period. [14,15,16] to confirm that dental 
pulp are mesanchymal stem cells and peripheral blood cells are 
hematopoietic, flow cytometery analyzes was don [17,18,19]. 

Results

These findings confirm that, there is similarity between pluripo-
tency genes expression in human dental pulp stem cell, and em-
bryonic stem cells, so they can be categorized as pluripotent cells. 
One of  the most interesting applications of  pulp mesenchymal 
stem cells is Parkinson treatment. Parkinson is a nerve cell re-
generation disorder which causes gradual death of  Dopaminer-
gic neurons and subsequently a decline in brain dopamine level. 
Dental pulp contains ex vivo-expandable cells called dental pulp 
stem cells (DPSCs), with the capacity to differentiate into multiple 
cell lineages. Dental pulp stem cells growth faster than peripheral 
blood cells and can be survive in culture medium without FBS but 
peripheral stem cells died in this medium. The colony numbers of  
dental pulp stem cells are much than peripheral blood  stem cells, 

dental pulp stem cells are elongated and acerate but peripheral 
blood cells are spherical, differentiation rate for dental pulp was 
higher than peripheral blood cells, After providing the evidence 
to isolate stem/progenitor cells out of  the dental pulp, prolifera-
tion studies have been described in various reports and exhibit 
a high proliferation rate dental pulp stem cells differentiated to 
cardiac cells in 21 day but the peripheral cells differentiated in 35 
day. Dental pulp cells are mesanchymal stem cells because they 
expression CD166, and don’t expression, CD38, CD34 markers. 
Peripherals cells expression CD34, CD38 high. Dental pulp cells 
and peripheral blood cells have the ability to differentiate into all 
kind of  cells. Circulating blood is known to contain stem cells 
that can completely restore hematopoietic after ablation of  the 
bone marrow. Whether such stem cells circulate in the blood is 
unsettled. MSCs are spindle-shaped with irregular processes. Cells 
treated with Exytocin and 5-azacytidin connected with adjoining 
cells to form myotube-like structures. These results indicate that 
stem cells, can differentiate into cardiomyocytes in vitro by treat-
ment with Exytocin and 5-azacytidin, and can be considered as a 
source of  cells for cellular cardiomyoplasty. The differentiation 
of  MSCs into cells that expressed cardiac specific genes such as 
α3-actinin, beta - myosin heavy chain (β-MHC). 

Conclusion

Stem cells in the isolated mononucleotide cells were character-
ized using a multidisciplinary approach which was based on the 
expression of  stem cell markers, morphology and the capacity to 
self-renew or proliferate and differentiate into specialized cells. 
mononucleated cells in suspension were positive for HSC mark-
ers. The isolated adherent and suspension mononucleated cells 
were able to maintain their stem cell properties during in-vitro cul-
ture by retaining their capacity to proliferate. Mesenchymal stem 
cells (MSCs) and haematopoietic stem cells (HSCs) are adult stem 
cells present in peripheral blood. MSCs are generally defined as 
self-renewable, multipotent progenitor cells with the ability to 
differentiate into several mesenchymal lineages including bone, 
cartilage, adipose and muscle tissues. In addition, MSCs have also 
demonstrated the potential to transdifferentiate into other types 
of  tissues such as hepatic, renal, cardiac and neuronal tissues, thus 
indicating the cells pluripotency. HSCs are defined by their ability 
to repopulate all of  the haematopoietic lineages in vivo and sustain 
the production of  these cells for the lifespan of  the individual. 
HSCs have been or are being used for the restoration of  lym-
phohaematopoietic function after myeloablative, near myeloabla-
tive or non-myeloablative treatment. Our main objectives for this 
study were the isolation, culture and molecular characterisation 
of  mononucleated cells from human peripheral blood and dental 
pulp stem cells. Dental pulp cells have the high growth rate than 
peripherals blood cells. Both of  them are able to differentiation 
to cardiac cells but dental pulp stem cells differentiated faster than 
peripheral blood stem cells. 
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