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Stem Cells - Medicine Of The Future
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In the last few years there hasbeen a lot of fuss about specific cells, which scientists in atwenty-first century have discovered. These cells have a big therapeutic potential to become a treatment for such serious diseases such as diabetes or polio one day. Scientists believe that they would be able to replace the damaged tissue with the healthy one thanks to these cells. But still there is a big questionmark above this treating method because there are a lot of thingsabout them that scientists have notfound out yet. Recently a lot of researches are in progress in different parts of the world. Hopefully, we can expect a bright future for cell therapies.
Unlimited Division
These special cells are called stem cells. Stem cells are the only cells in the human body having some unique attributes, which make them so interesting for research!First of the unique attributes is the ability to divide without restraint. The second unique attribute is the ability to turn into different types of cells. Thanks to these attributes there is a big hope being put into stem cells. Unfortunately, it is even more complicated, because you need a special kind of stem cells to use them as a treatment. Most of the studies deal with pluripotent stem cells. Pluripotent means that the cells are able to turn into any kind of cell in human body except extraembryonic tissues such as placenta. 
Problems Studies Have Shown
Scientists have to cultivate (grow and breed) these cellsto use them in cell therapies. The problem, which some of the studies have shown, is that they do not remain in a pluripotent condition, which is really significant for them in medicine. Cultivating causes a damage of DNA and also accumulation of mutations and reactive oxygen species. If doctor had applied these damaged cells to the patient,it would have caused a formation of cancer or dysfunction of transplanted cells. It is clear that doctors cannot afford such a risk. 
Fortunately, science is rapidly moving forward and scientists are still coming up with more remarkable discoveries and facts regarding stem cells, their cultivation and their metabolism. 
Do Cells Need Oxygen or Does It Harm Them?
We already know that the most important source of energy is glucose. Glucose can be processed in two different ways in cells. The way glucose is processed depends on the environment or the medium in which the cell is placed. In the environment with sufficient amount of oxygen a way with oxidative phosphorylation is used. This way provides a great amount of energy, but also formation of reactive oxygen species. Reactive oxygen species are particles, which can damage cell andits DNA by their effects. On the other hand, in the environment with lack of oxygen a way only with glycolysis is used. This one generates much smaller energy.
In 2007 scientists from Japan have ascertained that human embryonic stem cells in contrast with differentiated cells use primarily glycolysis for energy gain. Glycolysis is a process in which glucose is transformed to lactic acid and it generates a small amount of energy. Normal differentiated cells use this process when they are located in the environment with lack of oxygen. Surprisingly, embryonic stem cells (and stem cells generally) use it even though they are located in the environment with sufficient amount of oxygen. The question is why they behave like this.
Scientists have madea lot of speculations why stem cells use primarily glycolysis even when they are in the environment with oxygen, but they have notfoundtheexactexplanationyet.In 2011 Folmes and his team have discovered that glycolytic metabolism (using of glycolysis) has a positive influence on maintenance of the pluripotent condition. And many other researches have confirmed that the settings of metabolism (the way how cell obtains energy) help to maintain pluripotency. So this could be one of the explanations, why stem cells behave like this.
How to Affect The Metabolism
Frequently used way of maintaining the pluripotency is by using a Fibroblast Growth Factor 2 (FGF2). This substance activates pluripotent genes and maintains the cells in pluripotent state. FGF2 influences quantities of certain transporters and enzymes in metabolism. Unfortunately, scientists have not explored all the positive or negative effects of this substance and it needs to be examined more in detail. Perhaps only time will tell us everything. 
Miraculous FGF2
In the latest researches scientists have dealt with the functioning of FGF2. It turned out that with added FGF2, the amount of transporter Glut1 increases. Therefore, FGF2 supports thecell in receiving a bigger amount of glucose. The sufficient amount of glucose than enables the cell to rely primarily on glycolysis. It also showed that FGF2 affects a formation of reactive oxygen species. With added FGF2 cells produced less reactive oxygen species than without FGF2. Lower amounts of reactive oxygen species may be due to greater use of glycolysis, but it is also possible that FGF2 causes greater formation of antioxidant enzymes and thereforecells contain less reactive oxygen species. 
Improvements In The Future
So we already know that stem cells do notuse only glycolysis, they use partially also oxidative phosphorylation(Oxidative phosphorylation is a process which takes place in mitochondria and it produces a lot of energy.). This is regulated by FGF2. It seems that FGF2 allows them to effectively regulate the oxidative phosphorylation and glycolysis so that enough energy is formed and at the same time the creating of too many oxygen species, which could damage the cell, is avoided. The discovery of this positive influence of FGF2 on metabolism of the stem cells is really helpful for improvement of the environment in which the cells are cultivated in vitro. With the help of specific inhibitors different signaling pathways in cell can be influenced which would help to fully reveal the signaling pathways of FGF2 and thus to influence the metabolism more. This step would again lead to an approach of using embryonic stem cells in cell therapies. 
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