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ASPECTS OF THE INDUCED STEM CELLS THERAPEUTIC USE
Nikolchenko A.Yu, Tynynyka L.N.
Private Institution of Higher Education «Kharkiv International Medical University»,
Kharkiv, Ukraine
a.nikolchenko@khimu.edu.ua, l.tynynyka@khimu.edu.ua

Currently, induced stem cells (ISC) are used mainly for modeling diseases,
screening drugs, and testing their toxicity. However, in the coming years, their large-
scale use for cell therapy and growing organs and their “spare parts” for transplantation
will begin. Induced stem cells are stem cells obtained from any other (somatic,
reproductive or pluripotent) cells through epigenetic reprogramming. Depending on
the degree of dedifferentiation, cells during reprogramming are distinguished: induced
totipotent, induced pluripotent stem cells (IPSC). Methods for obtaining them can be
using direct reprogramming, which involves transplanting nuclei taken from somatic
cells into a fertilized egg from which the nucleus has previously been removed
(Rodgerson DO, Harris AG, 2011). Reprogramming of IPSC can also be carried out
by fusion of somatic cells with pluripotent stem cells (Pan G, Mu Y, Hou L, Liu J.,
2019 ) or modification of a somatic cell, indicating its transformation into a stem cell,
using, for example, genetic material encoding protein reprogramming factors (Zhang
H, Tian L, Shen M, Tu C, Wu H, Gu M, Paik DT, Wu JC, 2019)

An important advantage of IPSC over Embryonic stem cells is that they can be
obtained from cells of an adult organism, rather than from an embryo. Therefore, it has
become possible to obtain IPSC from adult and even elderly patients (Ruggieri M,
Riboldi G, Brajkovic S, Bucchia M, Bresolin N, Comi GP, Corti S., 2014).
Reprogramming of somatic cells into IPSC leads to their rejuvenation, as evidenced by
data from studies of telomeres. With induced pluripotency, embryonic telomere length
Is restored, and consequently, the potential number of cell divisions increases.
Moreover, the mitochondria of the cell are also rejuvenated, while the level of
respiration characteristic of young cells is restored (Johnson TA, Singla DK, 2017).

Therefore, the technology for producing IPSC is a method of radical rejuvenation.
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It is important to prevent the formation of fibrous scar tissue and stimulate
regeneration during treatment of myocardial infarction. This can be achieved in vivo
by using paracrine factors that can change the direction of differentiation of cardiac
progenitor stem cells from specialization into fibrous scar tissue towards the formation
of cardiovascular tissue (Johnson TA, Singla DK, 2017).

Human hepatocytes have a very limited ability to recover from liver damage.
Therefore, liver transplantation is often the only way to treat diseases such as cirrhosis.
Liver cell therapy is complicated by the fact that hepatocyte culture does not replicate
well in vitro (Rameshwar P, Moore CA, Shah NN, Smith CP., 2018). Therefore, it is
more convenient to propagate cells in the form of IPSC and only then to transform
them into hepatocytes.

Produced by the immune system, a specialized type of white blood cell known
as a cytotoxic T lymphocyte (CTL) is able to recognize specific markers on the surface
of various infectious or tumor cells and destroy these tumor infected and virus infected
cells. Therefore, immunotherapy using antigen-specific T cells may be used in the
future to combat many types of cancer and viral infections (Rameshwar P, 2012).

Thus, the use of ISC in medicine, in the future, will occupy one of the most
important places in the treatment of diseases with various etiologies.
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JOCJII)KEHHSI KOTHITUBHUX MEXAHI3MIB BUBIPKOBOI
YBAI'M 3 3BACTOCYBAHHSAM MOJAEJIBHOI'O OB’EKTY
B’s30Bcbka O.B.

[TpuBaTHUI BUIIMA HAaBYAIBLHUN 3aKJ1a]] « XapKiBCHbKUN MI>KHAPOIHUH MEIUIHUI
YHIBEPCUTET», XapKiB, YKpaiHa
0.vyazovska@khimu.edu.ua
VYBara moxe OyTH 30cepe/pKeHa sSK Ha OJIHIM 0COONMMBOCTI 00’€KTa, Tak 1 Ha
oMy o0’ekTi. B excrnepuMeHTanbHIM TCUXOJIOTIT JjI1 BUBYEHHS I[LOTO NMHUTaHHS
MalTh CHpPaBy 3 BUPILICHHSIM 3aBAaHb 3 Kuibkoma curHanamu (Gottselig J.M,
Wasserman E.A., & Young M.E., 2001; Soto F.A & Wasserman E.A., 2011;
Vyazovska O.V.,, Teng Y., & Wasserman E.A., 2014). Konu BinBigyBaHHS JHIle
JESKUX 13 TPENCTaBICHUX OCOOMMBOCTEH CTHUMYJy HE TapaHTye BHHArOpPOY,
HEOOX1THO OXOIUTHU BC1 BUMIpH, 11100 11 oTpuMaru. Hanpukian, B’s308cbka O.B, Tenr
0. ta Baccepman E.A. (2014) naByanu roiyiyOiB CHpaBisTHCS 13 3aBIaHHSAM

pO3Mi3HaBaHHS 30POBHUX CTHMYJIB, SIKI CKJIQJaiucs 3 YOTHPHOX PO3MIPHOCTEH.
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