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Would You Like Having Your New Teeth Grown from Your Own Cells?
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Teeth are essential in the life of animals, including humans. The loss of them can considerably decrease quality of life and survival. In case of humans, worse physical appearance or bad articulation could be an unpleasant manifest of the dental tissue damage.

Probably all of us have already experienced the trouble with teeth, at least as tooth decay. If we do not solve the problem at the beginning, it becomes a bigger problem, which can result in a complete loss of teeth, therefore a need of implants or false teeth.
Modern medicine suggests many ways how to care of our teeth and look after them. Why do we even search for other options then? Difficulties appear even in this field of science from time to time. In case of substitution, patients have to deal with an uncomfortable feeling of an artificial material in their mouth.Side effects and refusals resulting from non-biocompatibility between the substitution and the tissue also present frequent problems.
Owing to it, tissue engineering has been introduced. This article is going to show youthat in the field of laboratory work we are not so far from constructing additional teeth. In other words – the third dentition will not besoon a science fiction anymore!
Cells As a Playground
What does that frequently used naming tissue engineering mean? You can imagine practically unlimited possibilitieshow to play with living cells and tissues in order to build new tissues or directly whole organs. A lot used technique is the so called recombination.Simply said, the core is in a new reorganization of tissues or cells.
Stem cellsare known in relation to regenerating different types of organs. They are those never-ending-multiplying cells which create you, the rest of your family, your neighbor and even your dog. But of course it is not that simple. There are two types of stem cells: embryonic and somatic.
For simplification, embryonic ones are those which are present at the very beginning when all the animal beings look still like a small ball.They are quickly multiplying and later dividing in many different types of cells. Embryonic stem cells are present just for a short time, so it is hard to isolate them for scientific use indeed.
Somatic cells are, on the other hand, present in tissues almost till the end of one´s life, e.g. hair, nails and teeth (dental pulp). In contrast to embryonic stem cells somatic ones are notassociated with ethical problems. Somatic stem cells could be used as anautologic source of stem cells to repair a human body. It means that you could develop your own organ from your own cells.Isn´t it remarkable? How many health issues could be cured like this?
So, let´s have a look at their relation to the dentition.There are three methods of dental organ reconstruction. The research has focusedon the transfer of embryonic development method, which currentlylooks like the most promising.

This technology tries to simulate natural tooth development. The point is that an upper tissue=ectoderm (later forming enamel) and a lower tissue=mesenchym (forming dentin, dental pulp ...)reciprocally communicate during the whole development. The first interactions start in ectoderm-this please remember for further elucidation.
First of all, the stem cells that will be tested need to be prepared for the procedure. The recipe is as follows: 

1. Isolate human embryonic stem cells
2. Induce them so that they change to precursors of neural crest cells (= these cells are during natural tooth development “parents” of the mesenchym)
To form the dental tissue the induced human embryonic stem cells need to be in an odontogenic surrounding.The most active part of dental tissue by early stage is theoral epithelium (ectoderm-based tissue). This layer was separated and used as a source of inductive signals for cells. Stem cells should be theoretically able to react to these signals and start to form a tooth, due to the same conditions as during the natural development.
Repetition is the Mother of Wisdom
Epitheliums of mice embryosand inducted human embryonic stem cell lineswere used for the research. The induction paths were studied in recombination and tested by many molecular detecting methods.These methods showed that cells of oral epithelium multiply, but embryonic stem cells mostly die.

Results were compared to natural development on observed development of mice molars in different stages of growth.
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Separated parts: oral epithelium and mesenchym

And Fairy Tale is Over
So far it has not been successful to induce odontogenesis in embryonic stem cells by separated mice oral epithelium. But it is possible that this defect can be caused by interspecies recombination.That means that maybe they are not able to react to each other impulses. Unfortunately, or maybe thank goodness, because of ethical problems is not possible to use anoral epithelium from humans.

Another fact is that due to a quantity ofmultiplications of human embryonic stem cells theymight not be able to maintain their innate functions.
There are manyother possibilities and all of them will be re-examined.
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Recombination of oral epithelium (EP; the growing is visible) and induced embryonic stem cells
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Growing epithelial part in recombination
Dyinginduced embryonic stem cells in recombination
In spite of that, such results are very positive.By each testing science approaches the real conclusion and by re-examination of these results some interesting facts can be found at last. Even more important is that cells tested in this research are just one cell type among many others, which could be used. It is necessary to test all of them to see which the most promising one is.

Besides other things the research has supported results of foreign teams in recombination interspecies tissues.

In the end here is a piece of advice for you: Despite the fact science is making bigger and bigger progress every day, do not rely on it and wash your teeth regularly! Maybe your children will be able to order brand new “Make yourself teeth kit” from eBay.
Sources

[1] BEI, Marianna, MolecularGeneticsofToothDevelopment, CurrOpinGenetDev., 2009 October, 19(5), 504-510 

[2] COBOURNE, Martyn T., MITSIADIS, NeruralCrest Cell and PatterningoftheMammalianDentition, London, JournalofExperimental Zoology (Mol DevEvol.) 306B: 251-260, 2006 

[3] HAMPL, Aleš, Differentiationofhumanembryonic stem cellsintoodontogeniclineages, Czech Science Foundation-Part C 

[4] KARÁSKOVÁ, Eliška, Molekulární mechanismy regulující časná stádia vývoje zubu a možnosti realizace těchto procesů in vitro, Brno 2009 

[5] KELLER, Laetitia, KUCHLER-BOPP, Sabine, MENDOZA, Soledad Acuna, POLIARD, Anne andLESOT, Herve, Toothengineering: searchingfordentalmesenchymalcellssources, Originalresearcharticle, 04 March 2011, France 

[6] KOČOVÁ, Jitka, Vývoj zubu, Ústav histologie a embryologie LF UK v Plzni
