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SUMMARY 

Objective: The dental pulp is the part in the center of a tooth made up of living connective tissue 

and cells called odontoblasts. The vitality of the dentin structure, both during health and after inju-

ry, depends on pulp cell activity and the signaling processes that regulate the cell’s behavior. Den-

tal pulp tissue has condensed stem cell activity. Dental pulp stem cells are multipotent stem cells 

that have the potential to differentiate into a variety of cell types. Several publications hav e 

stressed the importance of the expression of pluripotentiality associated markers: the transcription 

factors Nanog, Sox2, Oct3/4, SSEA4, CD13, Stro1  are indispensable for the stem cells to divide 

indefinitely without affecting their differentiation potential (self renewal) capacity. Progesterone is 

a steroid hormone leading to menstrual cycle and gestation. There is a widespread rumor among 

people that pregnancy causes toothy loss.  

Method: So, progesterone was applied in different concentrations on human  dental pulp cells in 

cell culture. Cell viability assay was applied 24th hour later with trypan blue. RNA isolation, 

cDNA synthesis and Real Time PCR analysis were applied on selected transcription factors 

(Nanog and Oct4 (POU5F1) genes) which have role on steamness of stem cells.  Gene expression 

analyses results were correlated with the cell viability assay results.  

Results: Cell viability assay results were 80% viable in control, 82% viable in 7 ml progesterone 

application, 81% viable in 14 ml progesterone application, 83% viable in 21 ml progesterone ap-

plication. Due to our findings, progesterone in different concentrations did not chance the cell 

viability in dental pulpa cells . On gene expression analyses, preliminary results supported that high 

concentrations of progesterone enhance the gene expressions of steamness genes (Nanog, and 

Oct4) in dental pulp cells.  

Conclusions: So, progesterone did not change cell viability in high concentrations. We assume 

that progesterone did not affect apopitotic pathways on dental pulp cells. On the other hand, high 

gene expressions of Nanog, and Oct4 in high doses of progesterone represent the importance of 

progesterone hormone in dental pulp cells including stem cells maintenance.  
Key words: Dental pulp tissue, Stemness, Nanog, Oct4(POU5F1). 
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ÖZET 

Amaç: Diş pulpa dişin merkezinde olan konnektif doku ve odontoblast hücrelerden oluşan yapıdır. 

Diş sağlam veya yaralanmışken dentin yapısının canlılığına hücre sinyal aktivitelerine bağlıdır. Bu 

yapı yoğun kök hücre aktivitesine sahiptir.  Diş pulpa kök hücreleri multipotent yapıdadır ve 

birçok hücreye farklanır. Birçok yayın kök hücrelerin farklanmadan bölünme (self renewal) kapa-

sitesi ile ilgili Nanog, Sox2, Oct¾, SSEA4, CD13, Stro1 gibi transkripsiyonel faktörlerinin önemini 

ortaya koymaktadır. Progesteron adet döngüsü ve hamilelikte önemli bir hormondur. Halk arasında 

hamileliklerin diş kaybına neden olduğu yönünde yaygın bir inanış vardır.  

Yöntem: Progesterone hücre kültüründeki diş pulpa hücrelerine uygulandı. “Trypan blue” ile 24 

saat sonrası hücre yaşaması ile ilgili deney yapıldı. RNA izolasyonu, c-DNA sentezi ve Real Time 

PCR analizi ile kök hücrelerin köklülük özelliklerini gösteren transkripsiyon faktörleri [Nanog, ve 

Oct¾ (POU5F1) genleri] çalışıldı. Gen ekspresyon analizi sonuçları hücre yaşaması ile ilgili den-

ey sonuçları ile karşılaştırıldı.  

Bulgular: Hücre canlılık oranını gösteren tripan blue testinde; kontrol hücrelerinde %80, 7 µl 

Progesteron uygulanan grupta %82, 14 µl Progesteron uygulanan grupta %81 ve 21 µl Progesteron 

eklenen grupta ise %83 oranında canlı hücre saptandı. Bu sonuçlara göre, farklı konsantrasyon-

larda progesteron diş pulpa hücrelerinin canlılık oranlarını değiştirmemektedir. Gen ekspresyon 

analizlerinde ilk sonuçlar yüksek doz progesteronun diş dokusunda köklülük ile ilgili genlerin 

(Nanog ve Oct¾) gen ekspresyonlarını arttırdığı, dental pulpa hücrelerini etkilediklerini ortaya 

koydu.  

Sonuç: Bu sonuçlara göre Progesteron yüksek konsantrasyonlarda hücre canlılık oranını 

değiştirmemektedir. Biz progesteronun diş pulpa hücrelerinde apopitotik yolakları etkilemediğini 

düşünüyoruz. Diğer taraftan Nanog ve Oct4 gen ekspresyonunun yüksek Progesteron konsantra-

syonlarında artmış olması kök hücreleri de içeren dental pulpa hücrelerinin devamlılığında proges-

teron varlığının önemini ortaya koymaktadır.   

Anahtar sözcükler: Diş pulpa dokusu, Köklülük, Nanog, Oct¾ (POU5F1).  

 

INTRODUCTION 
The dental pulp is the part in the center of 
a tooth made up of living connective 
tissue and cells called odontoblasts. The 
vitality of the dentin structure, both dur-
ing health and after injury, depends on 
pulp cell activity and the signaling pro-
cesses that regulate the cell’s behavior. 
Dental pulp tissue has condensed stem 
cell activity. Dental Pulp Stem Cells, or 
(DPSCs) are multipotent stem cells that 
have the potential to differentiate into a 
variety of cell types. There are various 
studies where the importance of these 
cells and their regenerative capacity has 
been demonstrated1.  

Several publications have stressed the 
importance of the expression of pluripo-
tentiality associated markers: the tran-
scription factors Nanog, Sox2, Oct¾, 
SSEA4, CD13, Stro 1 are indispensable 
for the stem cells to divide indefinitely 
without affecting their differentiation 
potential, i.e., maintaining their self-
renovation capacity. The quantification 
of protein expression levels in these cells 

is very important in order to know their 
pluripotent levels, as described in some 
publications2.   

Progesterone is an endogenous steroid 
hormone involved in the menstrual cycle, 
pregnancy, and embryogenesis of hu-
mans and other species3. In human, pro-
gesterone hormone is a steroid hormone 
leading to menstrual cycle and gestation. 
Progesterone is high in blood especially 
in pregnant women. Progesteron inhibits 
estrogen receptors and stimulates cell 
differentiation. Progesterone has a num-
ber of physiological effects that are am-
plified in the presence of estrogens. Es-
trogen through estrogen receptors up 
regulates the expression of progesterone 
receptors. Progesterone inhibits estrogen 
receptors and stimulates cell differentia-
tion4. There is a widespread rumor 
among people that pregnancy causes 
toothy loss5 So, progesterone may have 
effect on dental pulpa cells.  

In our research, the effect of progesterone 
on dental pulpa stem cells viability and 
the expression changes of Nanog and 
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Oct¾ in dental pulp cells were analyzed 
in different concentrations. Dental pulp 
cells, taken from healthy third molar 
tooth were cultured and as a hormone 
progesterone was applied in different 
concentrations. 24th hour later, cell viabil-
ity was analyzed by using trypan blue. 
RNA isolation, c-DNA synthesis and 
Real time Polymerase Chain Reaction 
(RT-PCR) analyses are still continuing. 
Due to our further results, the effect of 
progesterone on dental pulpa cells will be 
discussed.    

MATERIAL and METHODS 

Preparing progesterone:  
Progesterone was obtained directly from 
the producing company (Progestan 50 
mg/ml I.M- Kodak-Farma). It was ap-
plied in different concentrations (7 µl, 14 
µl, 21 µl) cell cultures6. 

Cell Culture:  
Human dental pulpa cells (kindly provid-
ed by Dr. Deniz Torun) were cultured 
and incubated in RPMI-8226 1640 (Sig-
ma-Aldrich-R8758) including 10 % (v/v) 
FBS (BiochromAG, Germany) and 1% 
(v/v) gentamicine (Biological Industries, 
Israel) (37˚C, 5% CO2) (Heraus incuba-
tor, Henau, Germany). 

Cell viability assay:  
Trypan blue (Sigma Aldrich Co. 302643) 
as a stain was used in procedures for 
viable cell counting. Trypan blue was 
diluted at 0.8 mM in PBS. It was mixed 
with the cells 1:1. In this method, live 
(viable) and dead (non-viable) cells were 
counted on hemocytometer7. 

RNA Isolation 

RNA isolation was made from the exam-
ples of dental pulpa cells. One sample 
was obtained from control group. One 
sample was obtained from 24 hour-later 
group. Three different samples were ob-
tained from the groups respectively 
(Roche RNA isolation kit).   

cDNA Syntesis  

RNAs obtained from dental pulpa cells 
were used for c-DNA synthesis. C-DNA 
synthesis was done by using Revert Aid 
c-DNA synthesis kit. c-DNA’ s were 
controlled with 2% agarose gel (Still 
continuing). 

Reverse Transcription (RT-PCR) 
c-DNA’ s were used in Nanog, ve Okt3/4 
gene expression analyses. The primer 
lists were found in primer bank [Nanog 
primers;5'-
TCCCGAGAAAAGATTAGTCAGCA-
3’ (forward), 5’-
AGTGGGGCACCTGTTTAACTT-3’ 
(reverse), Okt3/4 primers; 5’-
CTGGGTTGATCCTCGGACCT-
3’(forward), 5’-
CCATCGGAGTTGCTCTCCA-
3’(reverse)] 
(http://pga.mgh.harvard.edu/cgi-
bin/primerbank). RT-PCR conditions: 
95˚Cº 10’’, 56˚ 15’’, 72˚C 15’’- 45 cycle 
(Roche Light Cycler 1.5). For internal 
control β-Actin gene was used [beta-actin 
housekeeping gene (5'-GTC CCT CAC 
CCT CCC AAA AG-3' (forward) and 5'-
GCT GCC TCA ACA CCT CAA CCC-3' 
(reverse)]. Each reaction is performed as 
20 µl (10 µl 2x SYBR, 5 µl c DNA, 0.5 
µl primer, 3 µl d H2O). Each sample was 
studied for 8 times for proper statistical 
results. Results were analyzed by “Roche 
Light Cycler1.5 software”.  

Statistical Analyses  
Mean values and standard deviations 
were obtained, in cell viability assay. For 
evaluating the results of RT-PCR anal-
yses, Student T test was used in the com-
parison of groups.  

FINDINGS 
Cell viability assay results were 80% 
viable in control, 82% viable in 7 µl pro-
gesterone application, 81% viable in 14 
µl progesterone application, 83% viable 
in 21 µl progesterone application. Due to 
our findings, progesterone in different 
concentrations did not chance the cell 

viability in dental pulpa cells. No statisti-
cal difference was observed (p>0.05).   

Also gene expression analyses of Nanog 
and Oct ¾ gene were 1.72x10-3 and 0.07 
in control, 0.05 and 0.90 in 7 µl proges-

terone treated group, 0.03 and 0.97 in 14 
µl progesterone treated group, 0.05 and  
2.53 in 21 µl progesterone treated group 
respectively. Statistical difference was 
observed in gene expression analyses 
results, due to control (p<0.05) (Table 1). 
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Table 1: Gene expression analyses of Control group and study groups  

 GENE EXPRESSIO N LEVELS 

GENES Control 

Group 

7 µl Progesterone 

Group  

P value 14 µl Progesterone 

Group 

P value 21 µl Progesterone 

Group 

P value 

NANO G 0,00172 0,05 p<0.05 0,03 p<0.05 0,05 p<0.05 

O CT ¾ 0,07 0,9 p<0.05 0,97 p<0.05 2,53 p<0.05 

 

DISCUSSION 

A viability assay is an assay to determine 
the ability of organs, cells or tissues to 
maintain or recover viability. Viability 
can be distinguished from the all-or-
nothing states of life and death by use of 
a quantifiable index between 0 and 1 (or 
0 and 100%)8. In this analyses, trypan 
blue is a vital stain used to selectively 
colour dead tissues or cells blue. Live 
cells or tissues with intact cell mem-
branes are not coloured9. So, progester-
one did not change cell viability in high 
concentrations. We assume that proges-
terone did not affect apopitotic pathways 
on dental pulp cells. 

Human dental pulp stem cells, unique 
mesenchymal stem cells (MSCs) type, 
exhibit the characteristics of self-renewal 
and multi-lineage differentiation capaci-
ty. As known, Oct4 and Nanog are plu-
ripotent genes. In a recent report, Huang 
et al. found that concurrent expression of 
Oct¾ and Nanog maintains mesenchymal 
stem-like property of human dental pulp 
cells10. In our analyses results, progester-
one hormone enhances the expression 
levels of in a dose dependent manner. So, 
we suppose that progesterone maintains 
dental pulp cells on Oct¾ and Nanog 
genes.  As known, Oct¾ and Nanog are 
essential for stem cells maintenance11, 12. 

Acknowledgement: Human dental pulpa 

cells kindly provided by Dr. Deniz TORUN. 
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