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The concept of oxidative stress is widely used to describe damage caused by reactive oxygen and nitrogen spe-
cies. This concept is actively developing and is the basis for the rational use of antioxidants.

The purpose of the work is to analyze the literature data on the development of the doctrine of oxidative stress
and its role in normal and pathological conditions.

Literary sources were searched in PubMed and Google Scholar databases and the sources analyzed in this work
were selected.

The founders of the doctrine of oxidative stress have described that it can be a result of not only external factors,
but also internal cellular mechanisms. This condition is characterized by the generation of reactive forms of oxygen
and nitrogen in the cell, changes in antioxidant protection, oxidative modification of macromolecules and impaired
redox balance. An important discovery was the fact that redox reactions are used in the cell signaling. Oxidative
stress was detected in physiological conditions and involved in many diseases as their cause or consequence. The de-
velopment of the oxidative stress doctrine relates to the improvement of strategies for its detection and quantitative
evaluation, so the previously used indicators are supplemented with new ones, a comprehensive approach based on
indices is introduced. It is believed that intense oxidative stress should be diagnosed to prevent the development of

free-radical pathology and premature aging in a timely manner.

Understanding of oxidative stress developed to the idea of oxidant-antioxidant equilibrium and the need for its
normal slight shift to the side of oxidative processes to maintain homeostasis. This approach warns against excessive
administration of exogenous antioxidants, which can disrupt the balance.
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The connection of the publication with planned re-
search works.

The article was prepared within the initiative re-
search work of the Department of Pharmacology,
Clinical Pharmacology and Pharmacy of Poltava State
Medical University “Pharmacological research of bio-
logically active substances and medicinal products for
the development and optimization of indications for
their use in medical practice” (state registration number
0120U103921).

Introduction.

Itis well known that prolonged exposure to increased
levels of oxidative factors of free radical origin can cause
structural defects and functional changes in cells, and
the modern lifestyle associated with processed foods,
the impact of a wide range of chemicals and hypokinesia
plays an important role in its induction [1]. In modern
physiology and pathophysiology, there is a complex dia-
lectical approach to this problem. It relates to the con-
cept of oxidative stress (OS).

More than thirty-five years ago, when Sies H, Cade-
nas E (1985) first introduced the term “oxidative stress”,
few people were aware of the impact of this contribu-
tion [2]. The concept of OS was introduced for research
in redox biology and medicine. At the same time, knowl-
edge of pro-oxidants and antioxidants, their endogenous
and exogenous sources was presented [3]. Over the last
few decades, the chemistry of free radicals has gone far
beyond chemistry and has become a widely known in-
terdisciplinary field of chemistry, biology and medicine.
More and more researchers are now being used OS to
describe the state of disorders, damage and pathogen-
esis caused by reactive species of oxygen (ROS) and ni-
trogen. Despite the great progress, the concept of OS
continues to evolve [4] and is the basis for pathogenetic

therapy of many diseases and rational preventive use of
antioxidants [5, 6, 7].

The aim of the study.

To analyze the literature data on the development
of the doctrine of oxidative stress and its role in normal
and pathological conditions.

The object and research methods.

The search was conducted in Google Scholar and
PubMed databases. Google Scholar includes most of
the reviewed online journals in Europe and USA. This
gives a huge number of results that have been speci-
fied by searching for the same keywords in the PubMed
database, which presents publications of leading in-
ternational medical journals. Based on the number of
publications on certain aspects of the article, the most
pressing issues of the modern OS doctrine were identi-
fied and the article was built accordingly to them.

Main part.

The founders of the OS doctrine described a wide
range of evidence that free radicals can be detected
by various biomarkers and lead to cell damage [2, 3].
They noted that oxidative damage can be a result of not
only external factors, such as irradiation and chemical
toxicants, but also internal cellular mechanisms, such as
hydroperoxide production due to normal metabolism,
activation of monooxygenase in response to xenobiot-
ics, formation of the singlet oxygen. OS as a violation
of pro-oxidant-antioxidant balance in favor of the first
is characterized by four categories of biological changes
[2, 3, 4]. The first category is an increase in the genera-
tion of ROS and reactive nitrogen in the cell, which can
be either in radical forms (superoxide, hydroxyl radi-
cals, peroxyl radicals, and nitric oxide), or in non-radical
forms (hydroperoxide, singlet oxygen, ozone, and per-
oxynitite). The second category describes changes in
antioxidant protection: a decrease in the content of low
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molecular weight antioxidants, such as a-tocopherol,
ascorbic acid, glutathione and carotenoids; reduction of
the activity of antioxidant enzymes, such as superoxide
dismutase, catalase, glutathione peroxidase and their
auxiliary enzymes, such as glutathione reductase, glu-
cose-6-phosphate dehydrogenase and isocitrate dehy-
drogenase. The third category of OS biomarkers reflects
the oxidative modification of macromolecules (peroxide
oxidation of lipids, oxidation of proteins and DNA). Fi-
nally, a violation of the redox balance in the cell is also
considered as evidence of OS (for example, a changed
ratio of reduced and oxidized glutathione).

Given the variety and range of pro-oxidant and anti-
oxidant enzymes and compounds, attempts were made
to classify the forms of OS [8] and conceptually intro-
duce a scale of intensity in the range from physiological
OS to excessive oxidative load [9]. There are nutritional
(dietary, postprandial), physiological, photo-oxidative
(ultraviolet, infrared), radiation-induced OS, as well as
nitrosative and reductive stress. The intensity of OS can
be basal, low, medium and high.

The noticeable discovery was the fact that redox re-
actions in living cells are used in fundamental regulation
processes [4]. Cell signaling (signal transduction) is one
of the three means (besides hormones and synapsis)
by which cells respond to an external stimulus through
temporary allosteric or covalent modifications of pro-
teins or changes in gene expression [4]. Redox signaling
is the process in which cells use ROS as signaling mol-
ecules for transformation and differentiation [10]. The
role of redox switches has attracted attention recent-
ly, primarily as a dynamic role of cysteine in proteins,
which opens the field for the redox proteome [11]. The
bridge between phosphorylation / dephosphorylation
and reduction / oxidation of protein cysteine is provided
by the redox sensitivity of critical cysteinyl residues in
phosphatases, opening a molecular pathway for signal-
ing cascades as fundamental processes in all biological
systems.

It is now established that a wide range of cellular
functions, including growth, adaptation and aging, is
associated with the redox transmission of signals. At
least five categories of cell answers can be stimulated by
ROS, including modulation and secretion of cytokines,
growth factors or hormones; ion transport, transcrip-
tion, neural modulation, and apoptosis. Almost half of
the above effects require the participation of nuclear
factor (NF) kB and mitogen-activated protein kinase
(MAPK). Regulation of protein tyrosine phosphatase by
ROS plays a major role in redox signaling. Its constant
activation due to reducing medium can make enzymes
unable to respond to redox changes and realize func-
tional adjustments. Although MAPK and NFkB are the
most studied, other signaling pathways are increasingly
being identified as sensitive to redox disturbances, such
as PGC-1028, AMPK29, FoxO family transcription fac-
tors, and sirtuins [12, 13].

The discovery that some antioxidant enzymes may
adapt to the increased formation of ROS under various
pathological and physiological conditions indicate that
organisms can change their internal resistance to oxi-
dative influence to achieve a new balance, that is pro-
oxidant-antioxidant homeostasis [4]. The OS may mean
that the system has not been able to adapt or resist
oxidizers or has reacted excessively to the initial OS, so

this condition is sometimes defined as a violation of the
redox signals transmission and control [14].

Paradoxically, the effectiveness of protection against
oxidative damage and reparation can also be increased
after exposure to ROS, as the expression of many DNA
repair enzymes is intensified during OS. It is argued that
the best strategy of increasing the level of endogenous
antioxidants is OS itself [15].

Organized response to dangers relating to molecular
structures associated with damage (MSAD) include in-
teraction with OS [16]. Under its conditions, the TRC40
protein targeting factor functions as an ATP-indepen-
dent chaperone [17].

Modern data on the connection of OS with inflam-
matory reactions open new perspectives for under-
standing redox regulation. For example, inflammatory
macrophages release glutathionylated peroxiredoxin-2,
which then acts as a danger signal to induce the produc-
tion of tumor necrosis factor-a (TNF-a) [18].

The scenario in which the conjugation of OS and in-
flammation takes place is as follows [19]. Inflammation
occurs in response to invading pathogens or internal
damage as an adaptive defense. The initial infiltration
by polymorphonuclear neutrophils of the affected tis-
sue promotes the formation of superoxide by NADPH
oxidase located on the membrane of neutrophils, with
subsequent production of superoxide, hydroperoxide
and hydrochloric acid to “disinfect” the site of damage.
However, excessive inflammation can be accompanied
by excessive production of pro-inflammatory cytokines
such as TNF-a and interleukins-1 and -6, as well as ac-
tivation of NFkB. Escalation of local inflammation due
to NFkB activation leads to an increase in the level of
C-reactive protein in the blood plasma, which is consid-
ered a biomarker of systemic inflammation. Chronic in-
flammation after the initial response can attract neutro-
phils and macrophages to the site of injury and further
increase ROS generation, forming a vicious cycle.

The OS is determined by the imbalance between
high levels of ROS and the low activity of antioxidant
mechanisms. Intense OS can cause damage to cellular
structures and potentially destroy the tissues [20]. The
OS was detected in physiological conditions, such as ad-
aptation, regeneration, aging, physical activity [21-25].
New studies indicate that antioxidants can control OS in
the aging body, interrupting the formation and spread
of ROS, improving immune function and increasing
healthy longevity [26].

OSis shown to be involved in more than one hundred
diseases as their cause or consequence. These include
cancer [27], neurodegenerative diseases [28], cardio-
vascular diseases [29, 30], and diabetes [31]. Numerous
clinical studies have confirmed the connection of the OS
markers and periodontitis [32]. OS is associated with the
development of skin diseases, including photo-aging,
cancer, psoriasis, atopic dermatitis, etc [33].

There are two main mechanisms through which OS
contributes to disease. The first involves excess produc-
tion of ROS, which directly oxidize macromolecules, in-
cluding membrane lipids, structural proteins, enzymes,
and nucleic acids, leading to cell dysfunction. The sec-
ond mechanism of the pathogenetic effect of OS is a fail-
ure of redox signaling, and both of these mechanisms
can operate in the same disease [34], for example, in
diabetes, when glycation products accumulate and, at
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Figure — Homeostatic and pathogenetic role of the oxidative stress
(a scheme).

the same time, abnormal activation of signaling path-
ways occurs, leading to complications of diabetes [35].
The involvement of OS in the pathogenesis of diseases
is characterized by the non-specific nature of its targets,
which differs from the specific effect of basal OS on the
cellular signaling while maintaining homeostasis (fig.).

Strict scientific assessment under clearly defined
conditions is mandatory for control of oxidative process-
es in medicine, because, along with intense OS, there
is redox stress. Inadequate consumption of antioxidants
can cause a state of “antioxidant stress”. If the adminis-
tration of antioxidant supplements reduces the basal OS
level, it may interfere with the immune system to fight
the pathogens and remove damaged cells, including
cancer cells [36].

The development of the OS doctrine is not possible
without improving strategies for its detection and quan-
tification. It is very important to develop new methods
and find appropriate biomarkers that can be used to as-
sess OS in vivo. Previously used indicators, such as sub-
stances that react with 2-thiobarbituric acid, are gradu-
ally supplemented by new ones, such as isoprostanes or
allantoin [37].

To determine the presence of OS, both ROS forma-
tion and antioxidant defense potential should be mea-
sured. Free radicals have a very short half-life, so they
are difficult to determine in the laboratory. Neverthe-
less, there are currently enough methods available to
measure OS and each of them has its own advantages
and disadvantages [38]. At the same time, different
approaches are used for identification of free radicals
either directly using paramagnetic electron resonance
or indirectly by detecting some more stable intermedi-
ate products (estimation of the consequences of radical
attack of biological molecules using high-performance
liguid chromatography, gas-liquid chromatography,
or colorimetric studies). Antioxidant status can be as-
sessed by colorimetric, immunological, and enzymatic
methods [36].

Direct methods of ROS detection relate to super-
oxide, hydrogen peroxide, hydroxyl-anion radical, but
they are very reactively capable ROS and it is difficult
to determine them in the body. Indirect methods are
used to overcome these problems. They usually mea-
sure changes in endogenous antioxidant protection sys-
tems or determine the damage of cellular components
caused by ROS [38]. Methods have been developed to

identify and quantify the oxidative damage of proteins,
lipids and DNA. Of course, the final products should be
specific to oxidative damage, to respond clearly to the
0S, but to remain unchanged in the absence of oxidative
events [39].

There is growing interest in measuring antioxidant
status for clinical evaluation [40]. Protection of cells
from unwanted oxidation is achieved mainly by en-
zymes, while non-enzymatic antioxidants play a major
role in plasma. Radical-scavenging antioxidants are con-
sumed during reactions, and antioxidant status can be
used indirectly to assess free radical generation.

One of the approaches is the measurement of the
content of individual antioxidants (in particular, ascor-
bate, a-tocopherol, and urate) in the blood, plasma or
tissue homogenates. For the fullness of the evaluation
it is necessary to simultaneously measure the activity of
all antioxidants, but this approach is time-consuming,
expensive and technically demanding, may not detect
the synergistic effect between antioxidants and does
not take into account the effect of unknown antioxidant
substances at the moment [41]. Another approach is to
determine the overall antioxidant capacity by exposing
samples of controlled OS and measuring the oxidation
rate or time required to oxidize the substrate.

There is a lack of consensus regarding the valida-
tion, standardization, and reproducibility of methods
for measuring ROS in blood cells using flow cytometry,
markers based on ROS-induced modifications of lipids,
DNA and proteins, the activity of antioxidant enzymes
and the total antioxidant capacity of human body flu-
ids [42]. It has been hypothesized that the limitations of
each method can be overcome with OS indices that in-
clude more than one marker, and the choice of markers
to be considered in a global index should be dictated by
the purpose of the study and its design. Several indices
have been proposed to measure OS in humans in rela-
tion to health and disease, among which the following
can be distinguished: OS index, thiol ratio, reduced and
oxidized glutathione ratio, which have proven to be reli-
able, practical, and clinically useful [43].

The problem with such studies is that determining
antioxidant potential alone is not enough, as it is dif-
ficult to establish how individual antioxidants work:
by preventing the formation of ROS, scavenging free
radicals, inducing signaling pathways, or repairing oxi-
dative damage. In addition, antioxidant status varies
significantly between individuals and between labora-
tory methods used in humans [38]. Reference values of
OS markers have not yet been established. In addition,
there is no direct correlation between OS markers in
blood and their levels in cells, and analysis of patient
blood samples can be misleading.

Long-term OS effects will occur if antioxidant status
is low and free radical levels are high. No specific clini-
cal symptoms are associated with this condition in the
early stages of the imbalance. Therefore, OS is not diag-
nosed until damage is inevitable, and the consequences
are not a sign of the disease. It is believed that efforts
should be made to recognize intensive OS in a timely
manner and eliminate oxidative imbalance in order to
prevent or delay the development of free radical-relat-
ed diseases and premature aging [44]. Since no single
biomarker can predict the development of disease as a
consequence of long-term excess peroxidation, it is im-
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portant to use multiple methods to detect and quantify
OS to increase their validity.

Conclusions.

According to the literature data, scientific circles are

The most important thing is to maintain the redox
balance, and not to completely stop the production of
ROS and reactive nitrogen, because certain types of free
radicals are involved in cell signaling pathways, immune

processes and the induction of the antioxidant protec-
tion systems themselves. This approach warns medical
professionals against excessive administration of exog-
enous antioxidants, which can disrupt these processes.
Prospects for further research.
Our further work will be devoted to the analysis of
modern skills and principles of antioxidant therapy.

still interested in OS and its management with the help
of supplements and drugs of the antioxidant action. The
understanding of OS from the initial thought on the neg-
ative effect of an excess of ROS has developed to ideas
about the redox balance and the need for its normal
small shift to the side of OS to maintain homeostasis.
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OKCUOATUBHWI CTPEC: KNACUYHA AOKTPUHA TA il OHOBJIEHHA

BaxkHuua O. M., banwok O. €., bo6posa H. O.

Pestome. Bcmyn. Konm Bneplie 6yB 3aNponoHOBaHWI TEPMiH KOKCUMAATUBHUI CTPEC», Masio XTO YCBIAOMIOBAB
BMJINB LbOro BHECKy. H1Hi Bce Binblie AOCNiAHMKIB 3aCTOCOBYIOTb LLe MOHATTA 418 ONUCY NOLWKOAMKEHHA, CNpuyn-
HEHOro akKTMBHUMM GOPMaMM KUCHIO Ta a30Ty. KOHLEeNLia OKCMAATMBHOIO CTPeCy NPOAO0BXKYE €BOIOLIOHYBATH i €
6asncom Ans paLioHaibHOro 3aCTOCYBaHHA aHTUOKCUAAHTIB.

Mema pobomu — npoaHanisyBaTu AaHi NiTepaTypu WOAO0 PO3BUTKY BUEHHA NPO OKCUAATUBHUI CTPeC i Moro posib
B HOpPMIi Ta B NaTOOrii.

06’ekm ma memoou 0ocnioHeHHH. byno 34iMcHEHO NOLWYK NiTepaTypHUX AxKepen y 6asax aaHux PubMed Ta
Google scholar i BiaibpaHo okpemi 3 HUX, NpoaHani3oBaHi Hagani B AaHil pobori.

OCHOBHG YacmuHA. 3aCHOBHUKM BUYEHHSA MPO OKCUAATUBHUIA CTPEC OMMCANU, LLO BiH MOXKe ByTU pe3ynbTaTom
He Ti/IbKM 30BHILLHIX paKTOPIB, @ M BHYTPIWHIX KNITMHHUX MexaHi3MiB, Llelt cTaH BU3HAYa€ETbCA reHepaL,iero akTUB-
HUX GOPM KUCHIO | @30Ty B KNITUHI, 3MiIHAMW aHTUOKCUAAHTHOIO 3aXUCTY, OKMCHOK MoaMdiKaLLIEID MaKpPOMOeKyn
i NOpYLIEeHHAM OKMCHO-BiAHOBHOIO 6anaHcy. MpUMITHUM BiAKPUTTAM CTan0 YSABAEHHS NPO Te, WO OKMCHO-BiAHOBHI
peakLii BUKOPUCTOBYIOTbCA B KNITUHHIN cUrHanisauii. BogHouyac, BiAKPUTTA TOro, WO AesKi aHTUOKCUMAAHTHI dep-
MEHTU MOXKYTb aflanTyBaTUCA A0 NiABULLEHOIO YTBOPEHHA aKTUBHUX GOPM KUCHIO MOKa3ano, WO OpraHiamu 34aTHi
3MiHIOBATM CBOIO BHYTPILIHIO PE3UCTEHTHICTb A/1A AOCATHEHHA HOBOTO PiBHA OKCUAAHTHO-aHTMOKCUAAHTHOIO rome-
ocTasy. OKcnaaTMBHUM cTpec 6yB BUABNEHUI NPK $i3i0N0rYHMX CTaHaX | NPUYETHUIM A0 NOHAA, CTa 3aXBOPOBAHb K
iX NprynHa abo HacnigoK. PO3BUTOK yABAEHb NPO OKCUAATUBHUI CTPEC HE MOXK/INBUI 6€3 YyA0CKOHANEHHA cTpaTerii
Oro BU3Ha4YeHHA Ta KiNbKiCHOI OLiHKM, TOMY paHille BUKOPUCTOBYBAHI MOKa3HMKM AOMNOBHIOOTLCA HOBUMM, BMPO-
BaAKYETbCA KOMMIEKCHMUI Niaxif, Ha OCHOBI iHAEKCiB. BBaXKatoTb, WO CAig NparHyTM CBOEYACHO PO3Mi3HATU iHTEH-
CMBHUWN OKCUMAATUBHUI CTpec, Wob 3anobirtn abo BiACTPOYMUTM PO3BUTOK 3aXBOPOBAHb, NOB’A3aHUX i3 BibHUMU
paAvKanamu, Ta nepegyacHe CTapiHHA.

BucHo8KuU. PO3yMiHHA OKCMAATUBHOIO CTPEeCy Bifg, NOYaTKOBOro NOMAAY Ha HEFrATUBHWUIN BNIMB HAA/ULLKY aKTUB-
HUX GOPM KUCHIO PO3BUHYNOCH A0 YABNEHb NPO OKCUAAHTHO-aHTUOKCUAAHTHY piBHOBAry i HEOBXiAHICTb ii HOpManb-
HOro HeBE/NIMKOro 3pyLleHHA BOIK OKCMAATUBHUX NpoLEeciB AN NiATPMMaHHA romeocTasy. Takuii niaxig 3actepirae
MeauYHUX NpodecioHanis Big HAAMIPHOrO BBEAEHHA EK30reHHMX aHTUOKCUAAHTIB, AIKe 34aTHE NOPYLUUTH Lo PiB-
HoBary.

KntouoBi cnoBa: oKCMAATUBHUI CTPeC, aKTUBHI GOPMM KUCHIO, aHTUOKCUAAHT, OKMCHO-BIAHOBHA piBHOBaAra,
OKMCHO-BiAHOBHA K/IITUHHA CUTHaANi3aL,if.

OXIDATIVE STRESS: CLASSICAL DOCTRINE AND ITS UPDATE

Vazhnichaya E. M., Baliuk O. Ye,, Bobrova N. O.

Abstract. Introduction. When the term oxidative stress has been first proposed, few realized the impact of this
contribution. Nowadays, more and more researchers are using this concept to describe the damage caused by reac-
tive forms of oxygen and nitrogen. The concept of oxidative stress continues to evolve and is a basis for the rational
use of antioxidants.

The purpose of the work is to analyze data from the literature on the development of the oxidative stress doc-
trine and its role in normal and pathological conditions.

Object and research methods. Literature sources were searched in PubMed and Google scholar databases and
some of them were selected and analyzed in this paper.

Main part. The founders of the doctrine of oxidative stress described that it can be a result not only of external
factors, but also of internal cellular mechanisms. This condition is determined by the generation of active forms of
oxygen and nitrogen in the cell, changes in antioxidant protection, oxidative modification of macromolecules, and
disruption of the redox balance. A remarkable discovery was the fact that redox reactions are used in cell signal-
ing. At the same time, the discovery that some antioxidant enzymes can adapt to increased formation of reactive
oxygen species has shown that organisms are able to change their internal resistance to achieve a new level of
oxidant-antioxidant homeostasis. Oxidative stress has been identified in physiological conditions and is implicated
in more than a hundred diseases as their cause or consequence. The development of ideas about oxidative stress is
not possible without improving the strategies for its determining and quantitative assessment, therefore previously
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used indicators are supplemented with new ones, and a comprehensive approach based on indices is introduced. It
is believed that efforts should be made to recognize intense oxidative stress in a timely manner in order to prevent
or delay the development of free radical-related diseases and premature aging.

Conclusions. The understanding of oxidative stress, from the initial view of the negative impact of an excess of
reactive oxygen species, has developed into ideas about the oxidant-antioxidant balance and the need for its normal
small shift to the side of oxidative processes to maintain homeostasis. This approach cautions medical professionals
against excessive administration of exogenous antioxidants, which can disrupt this balance.

Key words: oxidative stress, reactive oxygen species, antioxidant, redox balance, redox cell signaling.
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Vihtenko V. O., Pronina O. M.

THE USE OF SURGICAL THREADS IN KIDNEY SURGERY
Poltava State Medical University (Poltava, Ukraine)
vitaliyvihtenko@gmail.com

The work highlights the topographic and anatomical location of the kidney and its importance in the life process;
the history of development and research of the kidney, as well as diseases and surgical treatment are essential topics
in the field of kidney surgery, understanding the anatomy and physiology of the kidney is necessary for the correct
diagnosis and treatment of kidney diseases, taking into account the factors affecting the effectiveness and duration
of suture resorption, the immune response to suture material and drug treatment are among the factors that affect
the success of surgical procedures, drug treatment is given as an example of dialysis, disease and surgical treatment
that play an essential role in the treatment of various kidney diseases, including kidney tumours, kidney cysts, kidney
stones, in which such surgical methods as partial nephrectomy, radical nephrectomy, lithotripsy, surgical materials
are widely used. Examples of suture materials such as Polydioxanone (PSD), Polyglecapron (Monocryl), Polyglactin
910, Desmosin, and Silk are given. Each of these threads has its composition, structure, features, advantages and
tissue reaction to suture material. Further research on suture materials in kidney surgery is necessary to increase
the effectiveness and safety of surgical interventions and their relevance in further research on suture materials in
kidney surgery.

Key words: kidney, suture material, kidney surgery.
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0118U004459).

Introduction.

The kidney, one of the vital organs of the human
body, plays a crucial role in maintaining general health.
Its primary function is to filter waste products and ex-

cess fluid from the blood, regulate electrolyte balance
and produce hormones that control blood pressure and
produce hormones that stimulate the production of red
blood cells, such as erythropoietin. However, like any
other organ, the kidneys are prone to diseases that can
disrupt their normal functioning.

The aim of the study.

Conduct an analytical review of the literature on
using suture material in kidney operations.

Main part.

Anatomy and topography of the kidney.
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