BIOETHICAL ASPECTS OF STEM CELL APPLICATION IN MEDICINE

Boleslav Syshchenko !

Student of the Educational and Scientific Institute of Medicine,
Bogomolets National Medical University,
boleslav.syshchenko@gmail.com
https://orcid.org/0009-0009-1529-6776

https://doi.org/10.34017/1313-9703-2026-1(27)-2(28)-158-162

AHoTaums

BnagucnaB CuwyeHko. BUOETUYHM acneKkTU Ha U3NON3BAHETO HA CTBOJNIOBUTE KNeT-
KW B MeguuMHaTa. ToBa u3cneaBaHe aHannanpa OCHOBHUTE GUOETNYHM acnekTu Ha U3nonaBaHe-
TO Ha CTBOMOBUTE KNETKW B CbBPEMEHHaTa briomeamumHeka obnacr. MpocnegeHo e uctopuyecko-
TO pa3BUTWE Ha KNETBYHWUTE TEXHOMOMN, XapakTepuanpaHu ca eMOpUOHaNHUTE, UHAYLMPaHUTE
MAYPUNOTEHTHU N ME3EHXMMHUTE CTBOMOBY KNETKM, KAKTO M TEXHUSAT TepaneBTUYeH NoTeHuman u
0C06EHOCTUTE Ha NPUMOXKEHNETO UM OT BMOETIUYHA rneaHa Touka. OCHOBHO BHUMaHWE € 0TAEeNEHO
Ha MopasiHO-npaBHUTE Npobnemu, CBbp3aHn C NonyyaBaHETO Ha eMOPUOHANHK CTBOMOBN KIETKY,
6e30MacHOCTTa Ha KIIMHUYHOTO UM NPUIOXEHUE, BLMPOCUTE 3@ 3a4NTaHE Ha YOBELLKOTO AOCTONH-
CTBO, PUCKOBETE OT KOMepCHanu3aumsTa Ha KneTbYHUTE TEXHONMOMN, 3aluuTaTa Ha IMYHUTE Meau-
LIMHCKM JaHHW 1 OCUTYPSIBAHETO Ha CMpaBeasnB JOCTHIN A0 MHOBATUBHU METOAM Ha NeveHve. Pas-
rnexpgart ce npeaumcTaaTa Ha MHAYLMpaHuTe NNypuUnoTEHTHN U ME3EHXUMHIUTE CTBOMOBHW KNETKM
KaTo €TUYHO MO-NPUEMNMBM anTepHaTBM, ChLLEBPEMEHHO Cce noavepTaBa HeobXxoaMMmocTTa oT
Mo-HaTaTbLUHM U3CreaBaHMs BbPXY TaxXHaTa e(PEKTMBHOCT U BesonacHocT. B 3aknoyeHneTo ce
MoOCOYBa, Y€ Pa3BMTUETO Ha KNeTbYHaTa Tepaniis U3MCKBa KOMMIEKCHa HOPMATUBHO-NPaBHa ypea-
0a, cnassaHe Ha NpuUHUMNUTE Ha GuoeTUKaTa N HamupaHe Ha GanaHc Mexay Hay4YHWs Nporpec,
3alluMTaTa Ha npaBaTa Ha YoBeKa W OBLLECTBEHUTE UHTEPECH.

KnioyoBu gymu: 6roetuka, CTBOMOBYK KNETKN, EMOPUOHANHM CTBOMOBU KNETKW, MHAYLM-
paHuW NNyPUNOTEHTHI CTBONOBM KMETKX, ME3EHXUMHIW CTBOSIOBM KNETKM, KNETbYHa Tepanus, Meau-
LIMHCKO NpaBo, BUOMEAMLIMHCKM TEXHOMOTUM

AHoTauis

Cvwenko B. I'. BioeTUyHi acnekT BUKOPUCTAHHA CTOBOYPOBUX KNITMH B MEAULIMHI.
Y [aHil posBiALji NpoaHani3aoBaHO OCHOBHI BIOETUYHI aCeKT BUKOPUCTaHHS CTOBOYPOBMX KNITUH
CyyacHin GioMeaunyHin ranysi. BUCBITNEHO iCTOPUYHMIA PO3BUTOK KNITUHHWX TEXHOMOTIN, OXapakTe-
pn30BaHO eMOpioHarbHi, iHAYKOBaHI NIOPUNOTEHTHI Ta Me3eHXiManbHi CTOBOYPOBI KNiTUHK, a Ta-
KOX iXHil TepaneBTUYHWIA NOTeHLian i 0cobnmMBOCTI 3acTOCYBaHHS 3 BioeTnyHoro nornsgy. OCHOBHY
yBary npuaineHo MoparbHo-npaBoBuM npobrieMam, NoB's3aHM 3 OTPUMaHHAM eMOpioHanbHUX
CTOBOYPOBMX KMiTUH, BE3MNEYHOCTI iXHBOrO KMIHIYHOTO BUKOPUCTAHHS!, MUTaHHSM NoBarv A0 noa-
CbKOI TAHOCTI, pu3nkam KomepLiianisaLlii KNiTUHHUX TEXHOMONIN, 3aXMCTY NEPCOHANbHNX MEANYHIX
AaHux i 3abe3neyeHHio cnpaBeaInBoro AOCTYNy 4O iHHOBALiMHWX METOAIB NikyBaHHS. PO3rnsHyTo
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nepeBary iHIyKOBaHNX MITIOPUMOTEHTHUX Ta ME3eHXiMarnbHUX CTOBOYPOBMX KITITWH SIK €TUYHO NMpu-
WHATHILWX anbTepHaTWB, BOAHOYAC, HAroNoWeHo Ha HeOBXigHOCTI NoaanbLMX AOCIMKEHb LWOA0
iXHbOI e(PeKTMBHOCTI Ta 6€3NEYHOCTI. Y BMCHOBKY BCTAHOBMEHO, L0 PO3BUTOK KITITWHHOI Tepanii
noTpebye KOMMIEKCHOTO HOPMAaTMBHO-MPABOBOrO PEryIoBaHHS, AOTPUMAHHS MPUHLMNIB GioeTUKN
Ta noLuyky 6anaHcy Mix HayKOBUM NPOrPeCcOM, 3aXMCTOM MpaB MOANHN i CyCRiNbHUMM iHTEpecami.

KniovoBi cnoBa: bioetuka, cTOBOYPOBI KNiTUHK, EMOPiOHamNbHI CTOBOYPOBI KNiTUHM, iHAY-
KOBaHi MIOPUNOTEHTHI CTOBOYPOBI KMiTUHM, Me3eHXiManbHi CTOBOYPOBI KMiTUHM, KNITUHHA Tepanis,
MeanyHe npaBso, BiomMeanyHi TexHonorii

Abstract

Boleslav Syshchenko. Bioethical aspects of stem cell application in medicine. This
research analyzes key bioethical aspects of stem cell application in the modern biomedical field.
The historical development of cell technologies is highlighted, embryonic, induced pluripotent and
mesenchymal stem cells are characterized, as well as their therapeutic potential and specifics of
their application from a bioethical point of view. The main attention is paid to moral and legal prob-
lems related to the production of embryonic stem cells, safety of their clinical use, respect for human
dignity, risks of commercialization of stem cell technologies, protection of personal medical data and
ensuring fair access to innovative methods of treatment. The advantages of induced pluripotent and
mesenchymal stem cells as more ethically acceptable alternatives are considered, while emphasiz-
ing the need for further research regarding their efficacy and safety. In conclusion it is established
that the development of cell therapy requires comprehensive legal regulation, adherence to the
principles of bioethics and the search for a balance between scientific progress, protection of human
rights and public interests.

Keywords: bioethics, stem cells, embryonic stem cells, induced pluripotent stem cells, mes-
enchymal stem cells, cell therapy, medical law, biomedical technologies.

The concept of stem cells is fundamental to modern understanding of biology and is the di-
rect key to the development of modern therapeutic methods. Their ability to renew damaged tissues
and organs makes them especially promising in therapeutic applications: healing physical trauma,
heart defects, and neurologic disorders, as well as the development of new treatment methods.

The use of stem cells in medicine poses a number of important ethical questions for science
and society.

Stem cell application in medicine puts a set of important ethical questions for science and
society, which require detailed discussion and further establishment of legal and moral boundaries.
Since research in the area of stem cell technologies opens up new possibilities in treating otherwise
incurable diseases, such questions of their use become more relevant, including questions in the
context of bioethical aspects regarding their collection and use (Sprinsyan, 2021; Hyun, 2010).

The history of stem cell application in medicine finds its roots in the middle of the 20th
century when researchers first began considering them as a potential source of novel discoveries
in the area of therapeutics. As early as 1957, Donnel Thomas and the others have carried out the
first allogenic blood marrow transplantation in humans. The concept of using stem cells for medical
purposes has been positively received, despite the lethal outcomes of 6 patients in the span of 100
days since respective operations were carried out (Lendahl, 2022; Pronyaev, Voloshyn, Melnyk et
al., 2021). After then, numerous operations and discoveries in the area of stem cell research have
been made, all of which have been marred in ethical discussions regarding the preservation of hu-
man dignity and rights (Charitos, I. A., Ballini, A., Cantore, S. et al., 2021).
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The question of ethics in such cases is being posed especially acutely with the application
of human embryonic stem cells, procuring which first requires the destruction of an embryo. This
yields numerous points of disagreement between scientists, human rights advocates, and religious
figures.

Stem cells can be classified using several parameters: their origin, their ability to differenti-
ate, and their developmental stage. Having alternative ways of procuring stem cells means their
difference in ethical, legal, and moral aspects of use within medical and general application areas
(Hyun, 2010).

Embryonic stem cells (ESCs) are collected from embryos during their blastocyst stage.
These cells are pluripotent, which means that they can potentially become any cellular form within
the organism. Since obtaining such cells requires first destroying the embryo, their use is the subject
of numerous ethical and moral controversies. Scientists, who support the use of ESCs, highlight
their major potential in treating serious and / or incurable diseases within the reach of modern medi-
cal practice. Such arguments, however, raise profound questions regarding the legal status of an
embryo (Bilko, Malysheva, Budash, et al., 2012).

Induced pluripotent stem cells (iPSCs) are obtained from adult somatic cells — most often
being derm cells or hematopoietic cells of the blood. By genetically reprogramming them to a pluri-
and totipotent state, they gain the ability to differentiate into any type of cell, akin to embryonic stem
cells, yet their application is commonly deemed to be more ethical in comparison, since they do not
require a human embryo (Brenes, Griesser, Sinclair, 2024).

Mesenchymal stem cells (MSCs) can be obtained from different tissues in the body: blood
marrow, fat tissue, umbilical cord, etc. They are restricted to their respective germ lines and can
differentiate only into the cells, which are the direct cellular descendants of the tissue cell lineage,
from which they have been derived. They have great potential in treating physical trauma, osteo-
porosis, chondromalacia, and other diseases of a specific organ system (Samsonraj, Raghunath,
Nurcombe, et al., 2017).

Despite enormous potential, the use of all types of stem cells in research or treatment calls
for a set of ethical questions. Questions regarding the application of stem cells in medicine can
be divided into several general categories: moral and legal status of human embryos and fetuses,
patient confidentiality, availability of stem cell therapeutic methods, and the problem of medical data
as a product (Hyun, 2010; Boyko, 2009).

Unquestionably, the most controversial problem is the moral status of a human embryo,
since the destruction of human embryos and germs to obtain stem cells for the sake of consuma-
rable material is traditionally unacceptable in a number of cultures and religious beliefs (Hyun,
2010). Critics of ESC use believe that the destruction of an embryo is ultimately unacceptable, be-
cause an embryonal cell has an inherent right to live, and, in similar views, is equivalent to any living
person. They state that human life begins from the moment of conception, thus, the embryo must
have the same set of rights as a born, conscious person. The opponents of ESC use also statement
that resources in stem cell research should be redirected into researching induced pluripotent stem
cells, and highlight the general inexpedience of ESC application when more ethical alternatives
available (Boyko, 2009).

In our view, the technology of collecting iPSCs and MSCs seems to be more ethical, since
it do not require the destruction of a human embryo. However, in this case, questions also arise
regarding the effectiveness and safety of using such cells, because induced genetic modification
can lead to mutations and oncogenesis (formation of tumors). This is exactly why the therapeutic
application of iPSCs and MSCs is much more limited compared to ESCs, and additionally requires
thorough research and regulation to ensure the safety of their use (Sprinsyan, 2021; Charitos,
Ballini, Cantore, et al., 2021; Brenes, Griesser, Sinclair, 2024). Today, such regulation is either
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completely absent or lacking (Lendahl, 2022).

Much time must pass before an effective legislative system of regulation the use of human
stem cells in research and therapeutic applications would be form. Legalizing the use of stem cells
may lead to quick commerecialization, and then medical practices (and later more uniform organiza-
tions or monopolies) will be able to use patients as a source of medical data and stem cell material
(Hyun, 2010); much like what happened in communications technologies after an unsuccessful
regulatory campaign in western countries (Sidorenko, Khisamova, 2022). Therefore, there must ex-
ist certain mechanisms to prevent the exploitation of vulnerable populations as well as maintaining
proper informed consent, preserving patient data, etc.

Another ethical issue arises from the unequal access to novel therapeutic methods employ-
ing stem cells. In many countries such technologies are simply unavailable for the majority of the
population. This raises the question of social equality and providing fair possibilities for all patients,
regardless of their economic background.

Therapeutic application of stem cells can be associated with various risks, of which there
are the possibility of developing malignancies, infectious complications, and rejection of trans-
planted cells by the host's immune system (Graft vs. Host Disease). These worries are especially
important in light of growing “stem cell tourism” sector. Certain medical practices in countries with
poor regulation offer clients from the First World hope for treating diseases non-surgically, with the
use of the patient’s own mesenchymal cells (Murray, Chahla, Frank, et al., 2020). Most often such
interventions are accompanied by serious side effects, such as bacterial infections, bilateral vision
loss, paraplegia, and even cancer (Horner, Tenenbaum, Sipp, et al., 2018).

In summary, stem cells open up major possibilities in medicine, allowing for breakthroughs
in the treatment of many diseases previously being considered incurable. Nonetheless, their ap-
plication commands thorough analysis from a bioethical point of view. Issues regarding the legal
status of human embryos and the safety of stem cell use in medicine, as well as levels of access to
innovative treatment methods, require attentive study and resolution.

Therefore, in our view, the objective of modern science and society in general is achieving a
balance between innovation in medicine and moral boundaries, which are based first and foremost
on humanistic principles and social justice. Improving the methods of stem cell procurement, reduc-
ing the risks in treatment, and ensuring access to novel therapeutic methods must be achieved by
us all in the future.
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