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Case 1



Stem cells are the "basis" of the construction of the whole human organism. From them all tissues are formed, all organs - they are the source of life. They have the fascinating potential to divide and create new cell types in the body. In addition to being built, they serve throughout life for the regeneration of the organism (Figure 1). 




[image: ]

Figure 1:  









What is their Secret?




Stem cells can be unlimitedly divided and specialized in any type of cell in our body. They are special because they know exactly how to find the diseased tissue in the body and regenerate it.

Stem cells have three key features

They are the foundation of the body: Stem cells are the foundation of a human organism. All organs and all tissues were created from them.


They recover damaged: The main role of stem cells is to create and restore tissue but also regenerate cells damaged by diseases and injuries from blood to kidney and muscle.


They have the power of transformation: Unlike specialized cells that have a specific role stem cells are of a universal type and have the fascinating possibility of transformation into almost all cells of a different type: heart, nerve, blood cells, kidneys, retina, etc [1].



Stem cell division



The stem cells are divided into:



i.	Embryonic

ii.	Stem cells from umbilical cord blood

iii.	Adult stem cells



Embryonic stem cells: Found in the embryo and used mainly for research purposes in order to better understand the problems in the stem cell field.



Stem cells from the umbilical cord blood: Are found in the umbilical cord blood and completely safe and harmless to the
mother and the newborn can be separated. These are young stem cells that were not influenced by external influences [2].



Adult stem cells: Their greatest concentration is in the spinal cord, and also in other organs. They are used extensively for the needs of treatment, but they have a drawback that they carry "traces of the previous life" -the former diseases, vaccinations, the influence of the external environment which makes them less vital.





Where are the Stem Cells located in the Body?


Stem cells can still be found in organs and tissues such as oral cavity (13 sites), liver, intestines, bone marrow, blood, muscles, skin, brain, fat tissue, etc.







What are the Stem Cell Treatment Options?


Today, most stem cell therapy is performed by the use of adult stem cells, but also stem cell therapy from umbilical cord blood has also provided remarkable results and is increasingly being used. For now, stem cells are used to treat diseases of the blood, metabolic and diseases of the immune system. Treatment with stem cells involves the regeneration of damaged tissues and organs. Own stem cells have already been successfully used in the treatment of cardio-vascular diseases [1]. 







How Does Medicine Develop in the Field of Stem Cells Application?




Stem cells have been used in medicine for the treatment of various diseases in the last few decades, as well as for various other treatments. Regenerative medicine is a relatively new area that is rapidly progressing as research is spreading to the whole world.


The first treatment for umbilical cord stem cells was: treatment of type 1 diabetes in children and adolescents as well as childhood paralysis resulting from brain damage due to lack of oxygen.



The subject of very intense research in recent years is the following areas:



A.	Congenital heart defects (progressing with the
development of heart valves)

B.	Neurological disorders (such as spinal cord injury, brain
injury, Parkinson's disease and stroke)


C.	Transplantation of the skin, bones and cartilage




Significant success in treating with the cord blood stem cells was in 2009, when scientists from the Medical University of Hannover and the University of Barcelona presented four genes in umbilical cord blood stem cells called induced pluripotent stem cells (iPS cells). Their significance is that they can develop into all types of cells in the body and therefore hope for future therapies.



In support of the use of stem cells in medicine is fact that the 2012. Nobel Prize winners from the medical domain were Japan's scientist Shinya Yamanaka and Brittan’s John B. Gurdon, scientists working on the use of stem cells in therapies.





What is the Potential for Stem Cells use in Medicine?

This field in medicine tells scientists to investigate the possibility of therapy for the treatment of cell-based diseases. With stem cells this is a great potential because scientists come to the knowledge of how the body develops an individual cell and how the healthy cell replace the diseased one in the body.



Stem cells can be programmed for various tasks in the future, actually, they can specialize and become heart, liver, blood cells. Cancellation or poor function of organs and tissues in the body can be regenerated. This is especially noticeable in degenerative diseases where new therapies are in sight.


What is the Significance of the Dental Pulp Stem Cells?


There are three populations of stem cells isolated from dental pulp up to date and classified as Dental Pulp Stem Cells (DPSC), Stem Cells From Human Exfoliated Decidual Teeth (SHED) [3,4] and Immature Stem Cells (IDPC) [5]. All stem cells of dental pulp are ectomeshenhimal germ origin and are localized in the perivascular niche. They are easily and effectively isolated, highly proliferative, clonogene, multipotent, exhibiting a high degree of plasticity and similar to meshenhimal bone marrow stem cells (BMSC) [5,6]. They showed high expression of alkaline phosphatase gene, dentine matrix protein 1 and dentin-sialophosphoprotein as well. It is also emphasized of the importance of expression of multiple genes that encode the synthesis of extracellular matrix components, cell adhesion molecule, growth factor, transcription factors, cellular cell transmission gene, cellular communication and metabolism. In vitro or in vivo conditions, these cells can be differentiated with certain differences between them in the direction of odontoblasts, chondrocytes, osteoblasts, adipocytes, neurons/glia, smooth and skeletal muscle cells, endothelial cells, and melanocytes. In vivo conditions, after implantation they show a different potential for the formation of dentine but also bone, adipose and nerve tissue [7,8].




It is generally believed that DPSC has anti-inflammatory effect and exhibit an immuno-modulating effect. They also lead to immunological tolerance if implanted into allogeneic tissues. The ability to inhibit the proliferation of T lymphocytes indicates their immuno-suppressive effect [9-11].



The dental pulp stem cells have opened up new perspectives in the therapeutic use of these cells not only in the regeneration of dentine, tissue of periodontium and bone-joint tissue of the cranio facial region but also in the treatment of neuro-trauma, autoimmune diseases, myocardial infarction, muscular dystrophy, and connective tissue damage [12-15].




The challenging and the promotion of osteogenesis in order to compensate physiologically and pathologically lost bone tissue is a major challenge in modern medicine and dentistry [16]. Although bone tissue has the ability to repair and regenerate bone loss after periapical infections, periodontal illness or trauma can lead to tooth loss if adequate treatment has not been applied [14,15]. In order to avoid auto-transplantation of bones from the distant parts of the body (crista iliaca, ribs), modern dentistry is increasingly resorting to the application of various alloplastic materials, allografts and xenografts [9,17].


However, all of these materials have their application limits and disadvantages. Allogeneic and xenogeneic grafts have similar biochemical characteristics as bone (biomechanical stability and elasticity) but a major disadvantage is the inability to initiate osteogenesis. Progress in stem cell research would help solve some of these problems [18]. Dental pulp stem cells - DPSCs have the ability to differentiate into different phenotypes such as osteoblasts, myoblasts, chondrocytes and adipocytes. In according with multipotency of these cells the researchers hope for their wide application in regenerative endodontics especially in the treatment of the root canal with incomplete root growth.




The concept of stem cells application in endodontics is based on a concept that includes three basic components: a source of cells, a carrier (of natural origin or synthetic polymers) and the application of signal molecules (TGF / BMPs) [19]. An adequate source of cells would be one that allows differentiation in the desired cell type and in addition it is generous and easily accessible and reciprocally autogenous, thereby avoiding the immune response. Recent researches have proven the possible creation of a tissue very similar to the physiological tissue of tooth pulp from stem cells exfoliated from decidual teeth. During the tissue engineering of pulp and periodontal tissue from stem cells of dental pulp and stem cells of periodontal ligament polymers and bovine collagen carriers were shown as the most acceptable carriers [18,20].



Isolation, characterization and differentiation of dental stem cells are described [21]. However, in addition to their easy accessibility, the great problem is the very low quantity and the debatable quality of the produced cell lines. The amount of stem cells of the tooth pulp possessing the necessary cell markers and abilities is limited. The most recent research has shown that the stem cells are located in niches with low partial pressure of oxygen. The fact that hypoxia increases the likelihood of supporting cellular cell lines and the proliferation of multipotent precursors is an important progress in the field of stem cells research. Further research should precisely determine whether DPSCs respond differently to signal molecules after treatment by hypoxia as this fact open up new possibilities by changing their potential of differentiation. The vitro studies are necessary to allow physiological simulation of dental tissue and to establish accurate mechanisms of proliferation and differentiation of DPSCs in different conditions [22,23].
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