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Boron enhances odontogenic and
osteogenic differentiation of
human tooth germ stem cells
(hTGSCs) in vitro
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Abstract

Stem cell technology has been a great hope for the treatment of many common problems such as
Parkinson's disease, Alzheimer's disease, diabetes, cancer, and tissue regeneration. Therefore, the main
challenge in hard tissue engineering is to make a successful combination of stem cells and efficient
inductors in the concept of stem cell differentiation into odontogenic and osteogenic cell types.
Although some boron derivatives have been reported to promote bone and teeth growth in vivo, the
molecular mechanism of bone formation has not been elucidated yet. Different concentrations of
sodium pentaborate pentahydrate (NaB) were prepared for the analysis of cell toxicity and
differentiation evaluations. The odontogenic, osteogenic differentiation and biomineralization of
human tooth germ stem cells (hnTGSCs) were evaluated by analyzing the mRNA expression levels,
odontogenic and osteogenic protein expressions, alkaline phosphatase (ALP) activity, mineralization,
and calcium deposits. The NaB-treated group displayed the highest ALP activity and expression of
osteo- and odontogenic-related genes and proteins compared to the other groups and baseline. In
the current study, increased in vitro odontogenic and osteogenic differentiation capacity of hTGSCs by
NaB application has been shown for the first time. The study offers considerable promise for the
development of new scaffold systems combined with NaB in both functional bone and tooth tissue
engineering.


https://pubmed.ncbi.nlm.nih.gov/?term=Ta%C5%9Fl%C4%B1+PN&cauthor_id=23575901
https://pubmed.ncbi.nlm.nih.gov/?term=Do%C4%9Fan+A&cauthor_id=23575901
https://pubmed.ncbi.nlm.nih.gov/?term=Demirci+S&cauthor_id=23575901
https://pubmed.ncbi.nlm.nih.gov/?term=%C5%9Eahin+F&cauthor_id=23575901
https://doi.org/10.1007/s12011-013-9657-0

PubMed Disclaimer

Similar articles

Effect of lactoferrin on odontogenic differentiation of
stem cells derived from human 3rd molar tooth germ.
Tash PN, Sahin F.

Appl Biochem Biotechnol. 2014 Nov;174(6):2257-66. doi:
10.1007/512010-014-1204-8. Epub 2014 Aug 31.

PMID: 25173676

Effect of F68, F127, and P85 pluronic block copolymers
on odontogenic differentiation of human tooth germ
stem cells.

Tasli PN, Yalvac ME, Sofiev N, Sahin F.

J Endod. 2013 Oct;39(10):1265-71. doi: 10.1016/jjoen.2013.06.011.
PMID: 24041389

Bmp 2 and bmp 7 induce odonto- and osteogenesis of
human tooth germ stem cells.

Tasli PN, Aydin S, Yalva¢ ME, Sahin F.

Appl Biochem Biotechnol. 2014 Mar;172(6):3016-25. doi:
10.1007/512010-013-0706-0. Epub 2014 Jan 30.

PMID: 24477555


https://pubmed.ncbi.nlm.nih.gov/disclaimer/
https://pubmed.ncbi.nlm.nih.gov/25173676/
https://pubmed.ncbi.nlm.nih.gov/24041389/
https://pubmed.ncbi.nlm.nih.gov/24477555/

Strategies for directing the differentiation of stem cells
into the osteogenic lineage in vitro.

Heng BC, Cao T, Stanton LW, Robson P, Olsen B.

J Bone Miner Res. 2004 Sep;19(9):1379-94. doi: 10.1359/JBMR.040714.
Epub 2004 Jul 26.

PMID: 15312238 Review.

Multidifferentiation potential of dental-derived stem
cells.

Yin JY, Luo XH, Feng WQ, Miao SH, Ning TT, Lei Q, Jiang T, Ma DD.
World J Stem Cells. 2021 May 26;13(5):342-365. doi:
10.4252/wjsc.v13.i5.342.

PMID: 34136070 Free PMC article. Review.

See all similar articles


https://pubmed.ncbi.nlm.nih.gov/15312238/
https://pubmed.ncbi.nlm.nih.gov/34136070/

