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MODESTUM

Stem Cells Therapy in General Medicine

Abduzhappar Gaipov', Askhat Myngbay?

Editorial Article

Regenerative medicine is much of intense interest among scientists and clinicians. This is a comparatively new field
and needs further developments in use. To date, more than 355K in PubMed and almost 3M in Google Scholar, different
articles, studies, protocols, and reports related to stem cells indexed and published. In this editorial, we briefly explored
the current status and the perspectives of stem cell therapy in general medicine.

Stem cells are the cells with the ability to self-renewal and capable of regenerate the damaged/injured cell types of
organs and tissues (1). They are divided into two groups being embryonic and non-embryonic (known as adult stem
cells). According to differentiation potential stem cells are divided into 5 types: totipotent, pluripotent, multipotent,
oligopotent and unipotent (2). Totipotent stem cells can differentiate into embryonic as well as to extraembryonic cell
types. Pluripotent stem cells give rise to any cell types of endoderm, mesoderm and ectoderm, whereas multipotent
stem cells differentiate to any cell type of mainly closely related cell family. Oligopotent and unipotent stem cells have
differentiation potential towards few cell types and only one type of the cells, respectively.

Due to immunogenicity and ethical issues, embryonic stem cells which are derived from embryonic blastocysts are
mostly restricted to in vitro experimental use, therefore clinical applications and the efficiency of these types of cells in
therapy needs further research. In comparison, adult stem cells as hematopoietic and mesenchymal stem cells are widely
used and reported in many clinical applications. These types of cells exist in mature tissues and can generate different
cell types and even regenerate organs. Currently, there are no ethical restrictions on adult stem cells and it was recently
shown that autologous adult stem cells have shown therapeutic prevalence in heart disease treatment and other diseases
(3-6). The main areas of general medicine, (except onco-hematology, cancer, and systemic diseases), where treatment
with stem cell became in common use are depicted in Figure 1.

According to the International Society for Cellular Therapy, mesenchymal stem cells are redefined as multipotent
mesenchymal stromal cells (7) which has a potency of differentiation into osteoblasts, adipocytes, chondroblasts and
potentially many other cell types. However, there is no accepted more precise description of these two types of
mesenchymal cells to distinguish, and mostly mesenchymal stem cell (MSC) as a term is used for both types of cells
nowadays. MSC cells are widely used in animal models as well as in human diseases, as diabetes, nephropathy (8, 9).
Usage of adult stem cells are progressed in gene therapy by being genetically engineered human adult stem cells and
has a promising future.

It was reported that MSCs have a potential to reduce or suppress T cell response (10-12) and have shown positive
and promising results in the treatment of inflammatory and immunological diseases (13, 14). There are differences in
usage of MSCs in clinical applications. The majority reports use bone marrow-derived MSCs (BM-MSCs) which are
expanded in vitro before in vivo applications (15, 16), whereas other reports show where they used stem cells bypassing
selection step in animal and human studies (17-19) and there are studies where stem cells were selected by using surface
markers prior to use (20, 21). In vitro expansion of stem cells prior injection can reduce the quality of treatment, because
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Figure 1: Stem cells therapy in general medicine

of the prolonged culturing period and limited functional potential (22). In comparison, non-expanded stem cell
populations would have more repair potential, enough number of cells, although comparative studies needed.

BM-MSCs could contain multiple cell populations, which have the same ancestral cell, and the number and potential
of these cell populations may vary in reparation (22). Therefore, pooled samples containing various populations may not
be efficient in therapy due to the inhibition of less efficient population by more efficient ones. Besides, there are no
currently available reports showing the optimal dosage and route of administration of stem cells neither in human nor
in animal models. Nevertheless, the most common route of interventions conducted via intraarterial or intravenous
infusions to provide systemic delivery to damaged organs/tissues and via local applications for treatment of local external
surgical diseases such as burns, ulcers, and wounds (3, 6, 18, 23).

Nowadays, scientists and pharmaceutical industries are developing and manufacturing commercially available stem
cells for pre-clinical trials and practical use (24-27). However, these are allogeneic stem cells, collected from different
sources or donors, and their immunogenicity mostly debated comparing to autologous stem cells (28). Allogeneic MSCs
have hypoimmunogenic property and might be transplanted between HLA-incompatible donors, which bypass the
concerns regarding transplant rejection issues (29). Although, MSCs reported as low-immunogenic and immune-evasive
cells (30), and clinical advantage of autologous MSCs over allogeneic MSCs has not been demonstrated to date. Even
so, patients who underwent treatment with allogeneic stem cells should be screened for panel reactive antibody and
donor-specific antibody, if the information was provided, and be aware of high sensitization before organ transplantation
in the case of necessity. Further studies should be addressed to these issues, along with long-term outcomes and
malignancy.

In conclusion, stem cell therapy is the future of regenerative medicine and the more insight research is needed to
understand the exact biology and the therapeutic potential of stem cells. Stem cell-based treatment is exciting and very
promising, that most likely benefit the human health. New editorial board of Electronic Journal of General Medicine
welcomes all authors worldwide, to submit their valuable studies in the area of stem cells treatment and regenerative
medicine for further consideration and publication.
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