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In vitro evaluation of isolation possibility of stem cellsfrom
intra oral soft tissue and comparison of them with bone mar -
row stem cells
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Abstract

Objective: Stem cells are of great interest for regenerating disturbed tisst
organs. These cells are commonly isolated from the bone marrow, but tk

been interest in other tissues in the recent years. In this studgyaleated tF
possibility of isolation of stem cells from oral connective tissue and invesi

their characteristics.

Materials and Methods: In this experimental study, sampling from the t
marrow and oral connective tissue of a beagle dog was perdounder genel
anesthesia. Bone marrow stem cell isolation was performed according to the es-
tablished protocols. The samples obtained from oral soft tissue were br

small pieces and after adding collagenase |, the samples were incubate
minutes in 37°C. Other processes were similar to the processes which were car-
ried out on bone marrow cells. Then cell properties were compared to eve

the cells from the connective tissue were stem cells.

Results: The cells from the bone marrow and peative tissue had the sa
morphology. The result of colony forming unit assay was relatively similar. Popu-
lation doubling time was similar too. In addition, both cell groups differentia
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INTRODUCTION distinct characteristics for the first time; self
Stem cells, which have high growth and differenewal (producing daughter cells) and the ca-
rentiation potential, have been of great interepacity to differentiate to many cell lines [1].

in the recent years. Their properties, culturslesenchymal stem cells have the potential to
condition and their efficacy to regenerate indifferentiate to chondrocytes, osteoblasts, fi-
jured tissues have been evaluated by many k@oblasts, adipocytes and many mesenchymal
searchers. These cells are defined with twissues. These cells are present in many tissues
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Fig 1. Cells after second passage A. Bone marrow cells B. Connective tiss

and organs such as the muscles and bone maonfluence of adherent cells (bone marrow and
row [2, 3]. The aim of this study was to obtairoral soft tissue cells) reached the amount of

stem cells by means of an easier and mo8®-90%, they were washed twice with PBS
comfortable method, with no more tissue lossolution and released from culture surface by
trauma to tissues and postoperative complicasing 0.25% trypsin-EDTA solution and plated
tions. So we decided to use oral soft tissug) tissue culture polystyrene flasks. Primary
which is always available, has fewer complicacultures of cells proliferated until reaching a
tions after surgery and also has good bloambnfluent growth-arrested condition. The rate

supply. of cell proliferation was calculated by measur-
ing the population doubling time after passage.
MATERIALSAND METHODS Then the medium was changed to osteogenic

In this experimental study, bone marrow anthedium (DMEM containing 10% FBS, 1M

soft tissue samples were isolated from an adulexamethasone, 69 nM insulin and 0.2 mM
healthy dog. The procedure was conducteddomethacin.)

under general anesthesia. At the beginning, TWventy one days after osteogenic differentia-
ml bone marrow sample was harvested frommon, Alizarin red staining was conducted for
the dog’s iliac crest. The sample was dilutedssessing differentiation. Oil red staining test
with the same amount of PBS and centrifugeevaluated adipocytes differentiation after 31
at 400gr for 20 minutes. The mononuclear ceflays. To evaluate colony forming cells, 100
layer was then collected and rinsed with PB&ells were plated in 10cm dishes containing
solution. The cells were expanded witiDMEM and 10% FBS. Culture medium was
DMEM containing 10% FBS in flasks. Afterchanged every 3 days. The samples were then
24hours, non-adherent cells were removed asthined, making it possible to count the num-
new culture mediunwas added to the adherenber of colonies. This test was repeated three
cells. This medium was changed every 3 daydimes for each cell group. Five days after the
The samples which were obtained from thbeginning of osteogenic differentiation, the
oral soft tissue were broken to small piecegenes; namely, GAPDH (glyceraldehyde-3-
After adding collagenase |, the samples wephosphate dehydrogenase), TBP (TATA box
incubated for 45 minutes in 37°C. The othébinding protein), ALP and Osteocalcin) were
processes were just the same as the processesluated by RT-PCT. Details of temperatures,
carried out on bone marrow cells. When theimes and cycle numbers are shown in Table 1.
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Fig 2. Deposits in mineralized nodules stained with Alizarin Red A. Bone marrow cells B. Connective tissue cells

RESULTS Colony counting in hematoxylin stained sam-
In this study, cell populations derived fromples demonstrated that oral tissue colonies oc-
dog bone marrow and oral soft tissue wereupy 36% of the plate surface which was more
morphologically similar. They were visible ashan that of the bone marrow colonies occupy-
adherent spindle-shaped and fibroblast likieg 29% of the plate surface.

cells at the bottom of the plates. Figure Cell proliferation evaluated by Population
shows these cells after second passage. AliZasubling Time (PDT) test was more in the
rin Red staining on the 21st day showed th@bne marrow group in comparison to the oral
the observed deposits are calcified in bottissue group with a PDT of 24 hours and 30
groups. Bone nodules stained with alizarin reldours, respectively. The results of assessing
are shown in Fig 2. GAPDH, TBP, Osteocalcin and ALP genes are
Oil Red staining on the 31st day did not showemonstrated in Table 2.

any adipocyte differentiation in the cellPCR results described in Fig 3 indicated that
groups. osteocalcin gene was only present in bone

Table 1. Temperatures, Times and Number of Cycles in Real-Time PCR

Function Cycle Time Temperature Number
Initial denaturation 1 3 minutes 94-C 1
Cycle denaturation 30 seconds 94-C 2
Primer annealing 45 seconds 60°C
Extension 35 45 seconds 72°C
Substrate clearance 1 7 minutes 72°C 3
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marrow cells and ALP gene was present imesenchymal stem cell cultures may be estab
both groups; however, it was more significarlished from all organs and tissues irrespective
in bone marrow cells. of their embryonic origin. They suggested that
the cell populations obtained could be practi-
DISCUSSION cally defined as mesenchymal stem cells since
Mesenchymal stem cells have been convetiiey exhibit the capacity of prolonged self-
tionally isolated from the bone marrow andenewal and differentiation to mesenchymal
more recently from some other tissues such asll lineages.
the deciduous and permanent dental pulp tic-

sue, PDL, impacted teeth and follicles. [4-8]
Cells isolated from these tissues are used clir
cally in regenerating injured tissues and orgar
such as bone defects and other clinically con
promised conditions such as sinus elevatin
surgeries [9].

Table 2. Results of Assessing GAPDH (Glyceraldehyde-
3-Phosphate Dehydrogenase), TBP (TATA Box Binding
Protein), Osteocalcin and ALP (Alkaline phosphatase)
Genes in Bone Marrow and Oral Connective Tissue Cells

This study was designed to investigate the aj
plicability of mesenchymal stem cells derivec
from the oral palatal connective tissue usin
the same conditions established for the cultive
tion of bone marrow derived mesenchyma
stem cells. Tooth extraction is essential for isc
lating stem cells from the pulp, PDL and fol-
licle.

On the other hand, obtaining bone marrow de
rived stem cells would be absolutely painful
and causing various complications. So wi
suggest that palatal tissue would be suitabl
for isolating stem cells in a more available an
convenient way, while no more tissue loss
trauma and complications would occur.

Lindolfo et al (2006) found that long term

PRIMER Bone gcr)?tl Size

Marrow Tissue
Total RNA 65.1 69.2 po/pl

260/280 181 1.82
oD

260 1.628 1.730
1 D.GAPDH ++ ++ 113
2 D.TBP + + 109
3 D.Osteocalcin + 135
4 D.ALP ++ + 162
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Morphology and surface markers were similahe proliferation rate of stem cells by using this
in cells, while differentiation potentials weretest. They demonstrated that this rate in deci-
quite different. They suggested that presenceious pulp stem cells was more than that of
of mesenchymal stem cells in all tissuebone marrow and permanent dental pulp stem
attributes to their presence around blood vesells [17].

sels [10]. We evaluated osteogenesis and adipogenesis
In our study the cultured cells were adheremd assess the multipotency of cells. After Ali-
and fibroblastoid shape, just the same as bomarin red staining on the 21st day, calcified
marrow stem cells isolated. The results of theéeposits were seen in the plates of both cell
colony forming assay showed that coloniegroups. Then the genes (GAPDH, TBP, Os-
have been formed in both cell groups and theocalcin and ALP) were assessed by conduct-
percentage of colonies in the connective cdlig Real time-PCR on the cells. GAPDH (gly-
plate was more than that of the colonies in theeraldehyde-3-phosphate dehydrogenase) and
bone marrow plates. So we concluded thd@BP (TATA box binding protein) are ex-
self-renewal potential in connective tissu@ressed in all cells and we checked them for
cells was more in comparison with culturedlefining PCR process validity. Osteocalcin, a
bone marrow cells. non-collagenous protein of extracellular ma-
In many studies, colony forming potential idrix, is just produced by osteoblasts and it is a
evaluated by this test. In a study which wasarker of osteogenesis. ALP (Alkaline phos-
carried out by Digirolamo et al in 1999, it wagphatase) is a product of osteoblast activation
concluded that cell proliferation potential maynd its raise is the result of active bone forma-
be evaluated by colony forming assay whetion. ALP and Osteocalcin genes regulate pro-
cells are plated in low density [11]. Seo et akin production.

(2004) and Nagatomo et al (2006) evaluatdd this study Osteocalcin gene was expressed
PDL stem cell colonies and compared thewnly in bone marrow cells; however, ALP was
properties with bone marrow stem cells [12present in both cell groups.

13]. In a study conducted by Gronthos et aNegative result obtained from Oil Red staining
evaluating dental pulp stem cells, they suden the 31st day) demonstrated that both cell
gested that this property is not strong enougjroups (even bone marrow stem cells) were
in these cells [14]. Baghaban Eslaminejad et abt able to differentiate to adipocytes with the
compared the proliferation potential of stenprotocol we used, suggesting inclusion of mi-
cells from the dental pulp of deciduous andor changes in adipogenic protocol for dog
permanent teeth using multiple cell growtleells.

indices as PDT (Population doubling time) and

colonogenic activity [15]. CONCLUSION

High proliferation rate is a special characteridn this study we cultured oral connective tissue
tic of stem cells. “Population Doubling Timecells. Based on the fact that their morphology,
Test” showed that both cell groups had a higself-renewal capacity, high proliferation rate
proliferation rate; however, the rate was higheand osteogenic differentiation potential was
in bone marrow cells. Population Doublinghe same as bone marrow stem cells, we con-
Time is different in various stem cells depend:luded that these cells have the special proper-
ing on their origin. For example this time irties of stem cells.

embryonic stem cells is 36 hours which is a biiltimately, we suggest using flow cytometry
more than the time in oral connective tissum later studies in order to evaluate cell surface
cells [16]. Miura et al, using this test comparecharkers.
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