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Proteins are vital macronutrients, without which the development of the body is impossible. Proteins are involved
in the development and differentiation of cells and the structure of organs and systems. Depending on the diet, the
amount of proteins in the blood plasma can vary, leading to protein and protein-energy deficiencies. Accordingly,
determining the impact of protein deficiency on human health, particularly on the occurrence of diseases associated
with changes in cancer pressure and renal dysfunction, led to the formulation of the study aim.

This review article aimed to systematise scattered knowledge, collect information on the state of the research on
the issue, review the literature, compare data from different sources, review new knowledge with trends in develop-
ing this knowledge, identify new research areas, and review promising ideas. The review literature identifies several
essential functions performed by proteins in the body.

It has been found that a deficiency of protein in the diet leads to an imbalance in protein metabolism and changes
in the volume of intravascular space.

The descriptive review helped to identify the causes and treatment of hypoproteinaemia and dysproteinemia.
Deficiency of proteins in the blood directly impacts the kidneys, causing damage to their tissues. Proteins are di-
vided into simple and complex. Simple proteins include albumin, globulins, histones, protamines, and scleroproteins.
Complex proteins include nucleoproteins, lipoproteins, glycoproteins, chromoproteins, and metalloproteins. Various
biochemical blood parameters are used to diagnose kidney disease, including total protein, albumin, globulins, and
others. Changes in these parameters may indicate the presence of pathological conditions associated with renal
dysfunction.

If the deficiency is extremely severe, various approaches are used to treat kidney-related impairment, including
protein fortification, protein supplements, or infusions. It can help restore the balance of proteins in the blood and
improve kidney function. Maintaining oncotic pressure with protein foods in the diet is very important to prevent
kidney disease. It is concluded that starvation or insufficient protein intake contributes to the occurrence of diseases

that negatively affect the standard of living.
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Connection of the publication with planned re-
search works.

The study was conducted within the framework of
the scientific and technical work of the Department of
General Medicine with the course of physical therapy
on the topic: “Monitoring the health status of the popu-
lation of the Dnipro region with the analysis of clinical
and laboratory indicators”, state registration number
0119U101044 of Oles Honchar Dnipro National Univer-
sity.

Introduction.

Every cell in the body is composed of proteins,
which must be supplied in certain amounts daily with
food. Proteins are a vital necessity, without which the
development of the body is impossible. The problem
of increasing the biological value of the protein diet is
observed when eating foods with a low-calorie protein
content. The issue of protein deficiency can be solved
by enriching the diet with protein-rich foods or adding
protein-rich nutrients. Research on this topic is essential
for improving clinical practice and identifying disorders
associated with protein deficiency.

The aim of the study.

To determine the effect of protein deficiency in the
diet on human health, particularly the occurrence of
renal dysfunction with changes in oncological pressure.

The main part.

It is known that protein is contained in foods in the
form of nucleic acids and nucleoproteins, which are sub-

ject to catalytic action and are split into simple proteins
and nucleic acids.

In her research, Doctor of Medical Sciences, Pro-
fessor L.A. Maltseva [1] states: “Proteins cannot pass
through the cell membrane, while amino acids can free-
ly pass it”.

Nucleic acids are split in the intestinal tract by nucle-
ases. There are two types of nucleases: endonucleases
and exonucleases. Endonucleases catalyse the hydroly-
sis of nucleic acid molecules, breaking them into oligo-
nucleotides and mononucleotides. Exonucleases also
catalyse the reactions of cleavage of mononucleotides
in the nucleic acid chain. The main products absorbed
from the gut into the bloodstream are mononucleotides
and nucleosides. The blood carries them to various or-
gans and tissues, where part of them is used for plas-
tic needs, and the other part is split and converted into
final products. In tissues, nucleic acids are also separat-
ed into mononucleotides under the catalytic action of
tissue nucleases, deoxyribonucleases, and ribonucleas-
es, which are concentrated in the mitochondria of cells.

Shtemenko N.l., Sorochan 0.0. [2] state: “The most
common alpha-amino acids in nature are those from
which proteins and proteins are built. They are called
proteinogenic”.

In his article, Tokumasa Nakamoto [3] states: “The
mechanism of protein synthesis initiation is conserved
and universal.”
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After analysing many sources, we concluded that
scientific research related to protein synthesis is still rel-
evant, as it remains a central problem of modern biol-
ogy and medicine.

The polypeptide chain is formed in ribosomes. The
synthesis of proteins from polypeptide chains occurs in
the endoplasmic reticulum and the lamellar complex
(Golgi). Nucleic acids are actively involved in protein
synthesis. There are informational, transport, and ribo-
somal RNAs [4].

Thus, informational RNAs are responsible for trans-
ferring information about the primary structure of pro-
teins from DNA to protein synthesis sites, transport
RNAs assemble amino acids, and ribosomal RNAs are
bound to ribosomal proteins and comprise 80% of all
cellular RNA.

Protein is also formed based on messenger RNA.
DNA has a characteristic sequence of amino acids (ad-
enine-guanine-cytosine). Three types of genes are in-
volved in protein biosynthesis (structural, operator, and
regulator genes). The structural gene determines the
protein’s primary structure and serves as a matrix for
the biosynthesis of messenger RNA. The biosynthesis is
controlled by a specific operon whose activity depends
on the regulatory gene. Since the regulatory gene and
structural genes are located at different ends of DNA,
a repressor (regulatory protein) ensures the connection
between them. Protein synthesis is affected by several
factors (viruses, chemicals, hormones, etc.). A disrup-
tion in any chain of protein synthesis leads to a change
in protein properties manifested by pathology. [4]

According to the FAB/WHO recommendations, Or-
lova N.Y. [5] states: “The daily protein requirement is
85-90 g (based on at least 1 g of dietary protein per 1 kg
of body weight)”.

According to the rules of healthy eating, the most
significant source of complete proteins of animal or veg-
etable origin is milk, meat, fish, liver, soy, peas, beans,
potatoes, rye bread, and rice.

Protein foods are central to the structure of living
matter and play a crucial role in its functioning. Each
organism differs from the other in its unique set of pro-
teins, without which life is impossible.

Pavlotska L.F., Tsykhanovska I.V., Dudenko N.V., Laz-
areva T.A. [6] state: “The biological value reflects the
quality of proteins contained in the product: amino acid
composition, in particular, the presence of essential
amino acids, their ratio with substitutable ones, and the
speed of attack by digestive enzymes.”

In a healthy body, the concentration of plasma pro-
teins is maintained constantly. There are simple and
complex proteins. Simple proteins contain only amino
acids, while complex proteins also contain non-amino
acid components: vitamin derivatives, lipids, carbohy-
drates, etc. Certain proteins content changes are ob-
served in many diseases, so their concentration in the
blood is widely used for diagnostic purposes. The fol-
lowing are determined in biological fluids: total protein,
individual proteins, and protein fractions. Their concen-
tration changes in diseases of organs involved in protein
synthesis and catabolism. [7]

In their research, Eremenko R.F. and Ostapets R.O.
[8] found that “the proteinogram has certain differences
depending on age, so these aspects should be consid-

ered when diagnosing certain pathological conditions in
different age groups”.

Stalmakova N.I., Martyniuk 1.O. [9] state: “Protein
deficiency may develop due to the lack of the required
amount of proteins in the body”.

A person’s need for protein depends on age, body
weight, and health status, and there are also individual
factors that we must consider.

The protein requirement can be determined by (E.
Mindell, 1997) (table) for children and young people.

Table — Protein intake per day for children and
young people

Age 1-3 4-6 | 7-10 | 11-14 | 15-18| 19 and over
Weighting | 4 g1 | 150 | 1,21 | 0,99 | 0,88 0,79
coefficient

The daily protein requirement in grams is obtained
by multiplying the age-appropriate weight factor by the
body weight in kg. The need decreases with age but
should not be less than 45 grams. [10]

Kamyshnikov V.S. [10] states: “A decrease in protein
concentration occurs primarily with insufficient intake
from food — a strict vegetarian diet, starvation”.

Based on our monitoring, we can identify the follow-
ing reasons for the reduction in protein levels:

1) nutritional disorders;

2) impaired digestibility;

3) liver disease, reduced protein biosynthesis;

4) loss of protein by the body: in urine and blood.

There are also reasons for increased protein excre-
tion:

1) renal causes, enteropathies with protein loss,
burns;

2) polyclonal: liver disease, autoimmune diseases;

3) monoclonal: myeloma, Waldenstrém’s macro-
globulinaemia;

4) dehydration. [7]

The food we eat and its composition affect our
health, performance, mood and life expectancy. Lack of
protein food in the diet leads to an imbalance in protein
metabolism and changes in the volume of intravascular
space, causing hypoproteinaemia. [11]

In pathological conditions, abnormal proteins that
are not synthesised in a healthy body appear in the
blood, leading to paraproteinemia. Paraproteinemias
are acquired conditions in which abnormal proteins
appear in the blood not synthesised in a healthy body.
Their presence is indicated by an additional fraction (M-
gradient) between individual globulin subfractions in
the tests. [9]

Another pathology, dysproteinemia, is observed
when the normal ratio of serum proteins is disturbed.
Hyperproteinemia is observed when there is an increase
in serum protein. Orlova N.Y. [5] states: “Proteins play an
extraordinary role in the body’s vital activity”.

Proteins are known to be the building blocks of
the body, performing several essential functions in the
human body, namely:

1) plastic function, since proteins are part of all or-
ganoids of cells and tissues (protoplasm, nuclei, mito-
chondria, ribosomes, cell membranes);

2) reproductive function of the main structural ele-
ments that comprise nucleoproteins necessary for the
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synthesis of hormones, enzymes and several other bio-
logically active substances;

3) supporting function: proteins are part of bone tis-
sue and cartilage;

4) motor function: muscle contraction is provided by
actin and myosin proteins;

5) the protective function of proteins is because an-
tibodies are formed in the body when foreign bodies
enter it;

6) the antitoxic function of proteins is associated
with the fact that they can form inactive complexes
with toxic substances that are excreted from the human
body;

7) proteins are involved in blood clotting processes,
thereby preventing excessive blood loss during injuries
and operations;

8) the catalytic function of proteins is since all en-
zymes are proteins by nature, they participate in meta-
bolic processes;

9) proteins contribute to the transport of oxygen,
nutrients and metabolic products;

10) the regulatory function of proteins is that food
proteins affect the processes of excitation and inhibition
in the cerebral cortex;

11) food proteins are a source of energy for the
human body. As a result of the biological oxidation of
1 g of protein, 4 kcal or 16.7 kJ of energy is released. [5]

The body’s need for protein is determined by such
an indicator as nitrogen balance, which is characterised
by the ratio of the amount of protein ingested with food
and the amount of its breakdown products excreted in
the urine and faeces. [11, 12]

The final stage of protein metabolism involves bio-
chemical processes that form ammonia, urea, uric acid,
creatinine, indian, and glutamine. In addition, amino
acids are excreted in the urine that are not used in pro-
tein synthesis. Nitrogenous products of protein metabo-
lism are contained in a constant amount in the blood
plasma. In total, they make up the residual nitrogen
fraction, which is zero. In this case, one speaks of nitro-
gen equilibrium if an adult receives a sufficient amount
of protein in his or her daily diet. [7]

Blood dysproteinemias are a serious medical prob-
lem that can affect the function of various organs, in-
cluding the kidneys. It is necessary to consider the
mechanisms, possible diagnosis and treatment of blood
dysproteinemias and their impact on the kidneys. Re-
search on this topic is important for improving clinical
practice and improving the outcomes of patients with
dysproteinemia.

Dysproteinemia, observed in many diseases, leads
to homeostasis disorders and the development of spe-
cific reactions in the body, which can often be caused
by an unbalanced diet with an excess or deficiency of
essential macro- and micronutrients, including proteins
and vitamins. [13]

Blood dysproteinemias are a common serious con-
dition characterised by abnormalities in serum protein
levels. It can significantly impact the function of various
organs, including the kidneys. Multiple reasons, such as
general protein degradation, impaired protein synthe-
sis, or protein loss through the kidneys, can cause dys-
proteinemias.

They can cause changes in renal haemodynamics
that affect renal function. Reduced levels of proteins in

the blood lead to a decrease in oncotic pressure, which
reduces fluid reabsorption in the renal glomeruli. It can
lead to increased fluid excretion in the form of polyuria
and reduced renal filtration efficiency. Thus, 1.G. Kupo-
vitskaya [14], in her research, states: “The concentration
of total protein in the blood serum depends mainly on
the synthesis and breakdown of the two main protein
fractions albumin and globulins”.

The main physiological role of proteins:

1) maintain colloidal oncotic pressure, preserving
blood volume;

2) participate in blood clotting processes;

3) maintain blood pH, forming one of the blood buf-
fer systems;

4) when combined with several substances, they
transport them to tissues;

5) maintain an average level of cations in the blood
(for example, 40-50% of serum calcium is bound to pro-
teins, as well as a significant portion of copper, magne-
sium and other trace elements);

6) play an important role in immune processes;

7) are a reserve of amino acids;

8) perform a regulatory function (hormones, en-
zymes and other biologically active protein substances).
(6]

A deficiency of proteins in the blood will directly
impact the kidneys, causing damage to their tissues.
Proteins have important functions in the kidneys, in-
cluding regulating the acid-base balance, producing and
excreting urine, and ensuring the structural integrity of
cells. Dysproteinemias can cause a decrease in these
functions, which affects the overall function of the kid-
neys. Diseases accompanied by severe inflammation
are a common cause of hypoalbuminemia. A significant
amount of albumin can be lost due to nephropathy. Ne-
phropathies accompanied by protein loss (e.g. glomeru-
lonephritis, renal amyloidosis) result from changes in
the nephron glomeruli with impaired filtration mecha-
nism. [12]

Instrumental methods are used to more accurately
assess the impact of dysproteinemia on the kidneys.
One of them is an ultrasound examination of the kid-
neys, which allows you to determine their structure and
size and detect possible formations or damage. Exami-
nation methods such as magnetic resonance imaging
(MRI) or computed tomography (CT) can also be used to
obtain detailed images of the kidneys and detect patho-
logical changes.

If the deficiency is extremely severe, various ap-
proaches are used to treat dysproteinemia, including
protein supplementation, protein supplements, or infu-
sions. It can help restore the balance of proteins in the
blood and improve kidney function.

In the context of dysproteinemias of the blood and
kidneys, electrophoresis is an important tool for diag-
nosing and assessing the status of proteins in these or-
gans. Electrophoresis can help to determine the type of
dysproteinemia by analysing the movement of protein
fractions in a gel medium under the influence of an elec-
tric field. [13]

During electrophoresis, a blood or urine sample is
applied to a special gel, such as an agarose or polyacryl-
amide. Under the influence of an electric field, proteins
move through the gel depending on their charge and
size. Protein fractions can be detected and measured
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using special staining techniques. Electrophoresis al-
lows the separation of proteins based on their electri-
cal charge and size and is, therefore, a valuable tool for
detecting abnormalities in the distribution of protein
fractions in dysproteinemias. In particular, it can help
detect changes in the blood’s concentration of albumin,
globulins and other protein fractions. [9]

For example, an increased concentration of globu-
lins may indicate an inflammatory process or immuno-
logical disorders, while a decreased albumin concentra-
tion may indicate liver dysfunction. Electrophoresis is a
sensitive and specific test method that can detect even
small changes in the composition of blood and urine
proteins. The use of this method, in combination with
other clinical data, allows for the diagnosis of various
diseases, including kidney disease and systemic disor-
ders. [2]

However, if dysproteinemias are associated with
pathological conditions, such as immunodeficiency
states or tumours, treating these conditions may help to
improve kidney function. It may include chemotherapy,
immunotherapy or other treatments to control the un-
derlying disease.

Given the importance of the kidneys in maintaining
the body’s balance and eliminating harmful substances,
understanding the mechanisms of blood dysproteinemi-
as and their impact on the kidneys is important for clini-
cal practice and developing effective treatment strate-
gies.

Proteins are natural polymers consisting of amino
acid residues connected by a peptide bond; they are the
central part of living organisms and the molecular basis
of vital processes. [15]

A genetic condition characterised by the absence or
abnormally low level of albumin.

In his study, Levit D. [16] asserts that in analbumin-
emia, there is a compensatory increase in globulins,
which increases colloidal osmotic pressure to 50% of
normal. Albumin is responsible for 80-85% of the col-
loidal osmotic pressure of normal plasma.

T. Nagasawa [17] states that serum albumin actively
contributes to the maintenance of oncotic pressure and
the distribution of fluid into the extracellular space.

According to Bailey M. Foster, Afsun Abdollahi and
Gregory M. [18], their studies assure that people with
congenital analbuminemia (CAA) do not produce albu-
min due to homozygosity.

Yavonenko O.F. [19] states: “The composition of pro-
teins and nucleic acids is studied in many diseases”.

Solid-phase electrophoresis methods are widely
used in clinical and scientific research to study the
component composition of proteins in body fluids and
tissues. These methods are sufficiently informative, as
they allow assessing the body’s functional state based
on the peculiarities of protein fraction migration and on
fractional redistribution of individual proteins that com-
prise them. [20]

Gubsky Y.I. [21] states: “All highly ordered forms
of spatial conformation of protein molecules are de-
termined by the primary structure of the polypeptide
chain, i.e. the amino acid sequence, which is deter-
mined by the genetic code of the cell in which the pro-
tein is synthesised”. According to Lorenzo Minchiotti,
Gianluca Caridi, Francesca Lugani, Monica Galliano and
Ulrich Krag-Hansen, [22] when albumin levels in the

blood plasma decrease, the substances it transports are
left untransported.

Part of the osmotic pressure depends on plasma
proteins; normally, the oncotic pressure is 15.2 mmHg
or 0.02 atm. plasma proteins maintain the oncotic pres-
sure inside the blood vessels, and haemoglobin plays
this role inside red blood cells. [23, 24, 25]

Disruption of protein synthesis in any chain always
leads to pathology. Nikolskaya V.A. [23] states: “As one
of the transport proteins of blood, serum albumin (SA)
binds and carries various low-molecular-weight com-
pounds, among which the main place is occupied by
fatty acids, which act as precursors of several biologi-
cally active substances that are actively used as energy
substrates in lipid peroxidation reactions”.

D. E. Raffner and A. Dugajczyk [24] state in their re-
search that albumin is a plasma protein that maintains
fluid balance between body parts and fatty acid metab-
olism.

People with congenital analbuminemia (CAA) do not
produce albumin due to homozygosity for an albumin
gene mutation.

In their study on cancer pressure in analbuminemia,
Gianluca Caridi, Francesca Lugani, Andrea Angeletti,
Monica Campagnoli, Monica Gagliano and Lorenzo Min-
ciotti [25] note, “Some researchers have suggested that
the expression of other plasma proteins is significantly
increased in CAA to compensate for the absence of al-
bumin. Globulins support physiological functions in hu-
mans under the influence of analbuminemia”.

The content of proteins in the intravascular space at
any given time results from a constant balance between
the synthesis and secretion of proteins in the blood.

In their study, Berody S., Heide L., Gribouval O.,
Hambat J., Niode P., and Beaudoin V. [26] state that the
level of albumin during thrombolytic complications was
unknown, which prevented the determination of the
expected threshold beyond which the risk could be mi-
nimised. The conclusions that a physician would have
drawn during the study are necessary for clinical prac-
tice:

1) differential diagnosis;

2) control over the correctness of the doctor’s pre-
scriptions;

3) determining the criterion of curability in a patient.

Karidi Guliyek EJ, Campagnoli M, Lugani F, Onal H,
Kilic D, Galliano M, Mingiotti L [27] reported: “An allelic
heterogeneous defect caused by various mutations in
the albumin gene in a homozygous or compound het-
erozygous state. A new case of congenital analbumin-
emia was diagnosed in a female newborn from consan-
guineous (cousins) parents from Ankara, Turkey, with
low albumin concentration (<8 g/l) and severe clinical
symptoms.” Thus, determining the amount of albumin
helps determine the choice of treatment.

Jonathan Hogan, Mary Priya, and Alexander Nelson
Leung [28] state that if monoclonality is evident, it is
important to distinguish between conditions with the
deposition of intact immunoglobulin molecules or only
light chains. In these cases, serum proteins can help to
identify the diagnosis.

Levit D.G. and Levit M.D. [29] argue that inhibiting
insulin-like factors, free thyroxine, and triiodothyronine
leads to chronic metabolic acidosis, which causes a neg-
ative nitrogen balance and reduces albumin synthesis in
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humans. Thus, metabolic acidosis inhibits protein syn-
thesis.

Hypoalbuminemia is associated with inflammation,
and inflammation increases capillary permeability and
serum albumin release, leading to an expansion of the
interstitial space and an increase in the volume of al-
bumin distribution. The treatment of hypoalbuminemia
should be based on eliminating the causes of ongoing
inflammation rather than on albumin infusion. Hypo-
albuminemia results from the combined effects of in-
flammation and inadequate protein and calorie intake
in patients with chronic conditions such as kidney dis-
ease. Inflammation and malnutrition reduce albumin
concentrations by decreasing the rate of albumin syn-
thesis, while inflammation alone is associated with a
higher partial catabolic rate (FCR) and, in extreme cases,
increased vascular excretion of albumin. A perverse
cascade of events occurs in which inflammation causes
anorexia, reduces the efficient utilisation of dietary pro-
tein and energy intake and increases the catabolism of
the key somatic protein, albumin. Hypoalbuminemia is
a potent predictor of mortality in patients with chronic
kidney disease, and cardiovascular disease is the lead-
ing cause of death in this population. Inflammation is
associated with vascular disease and likely causes vas-
cular endothelial damage and hypoalbuminemia, as two
distinct manifestations of the inflammatory process.
Albumin has many significant physiological effects that
are essential for normal health. However, simply admin-
istering albumin to critically ill patients with hypoalbu-
minemia does not improve survival or reduce morbidity.
Thus, the findings from these clinical trials suggest that
the cause of hypoalbuminemia, rather than low albumin
levels specifically, is responsible for morbidity and mor-
tality. [30]

DOI 10.29254/2077-4214-2023-3-170-119-130
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Conclusions.

Starvation or insufficient protein intake from food
contributes to pathological conditions that negatively
affect human life. In our opinion, the role of nutritional
correction, which will affect the general condition of
the human body, is significant in this regard. Thus, de-
spite intensive research, the problems of correcting nu-
tritional disorders remain open. The complex research
in the field of laboratory diagnostics and instrumental
research methods helps to establish the cause of dis-
orders and improve the prognosis and quality of life of
patients facing the problem of protein deficiency in their
daily diet.

Prospects for further research.

Based on our analysis, there is a need for a holistic
approach to the management of patients with disor-
ders associated with a lack of protein in the daily diet,
combining traditional medical nutritional correction
programmes. The total amount of protein in the blood
decreases due to the albumin fraction. The albumin
fraction includes pre-albumin, albumin, and thyroxine-
binding protein. Globulins provide immunological resis-
tance and anti-inflammatory response, which perform
many other functions, such as alphal-globulins, alpha
2-globulins, beta-globulins, gamma-globulins, which are
referred to as blood protein fractions that provide infor-
mation for the diagnosis of diseases. The article reviews
the current updated diagnostic concept of nutritional
disorders associated with protein deficiency, particular-
ly such disorders as changes in oncological pressure. The
research results can be used in monitoring the condition
of patients to correct and prevent nutritional disorders
associated with protein deficiency in the daily diet.

TEOPETWYHI NEPEAYMOBMU LIIHHOCTI BIIKA B MPOAYKTAX XAPYYBAHHSA
TA LWOAEHHOMY PALJIOHI

[OHIiNpoBCbKUIA HaLioHanbHUIA yHiBepcuteT imeHi Oneca MoHuapa (m. AHinpo, YKpaiHa)
a.rudyshina@gmail.com

BinKku € Mxummeago HeobXiOHUMU MAKpoHympieHmamu, 6e3 aKux Hemoxcausuli po3eumok opeaHiamy. poyecu
po3sumky, oughepeHuiayii KnimuH, 6ydosa opzaHie i cucmem 8i0bysaemoca 3a y4acmio binkKis. 3anexcHo 8io
PAUIOHY Xap4y8aHHSA KinbKicme binKie y naa3mi Kpoei moxce 3miHeamucs, wo npuszsodums 0o binkosoi ma
binkogo-eHepzemu4Hoi HedocmamHocmi. BionosiOHO 8U3HAYEHHSA 8MnaAusy HedocmamHocmi y xap4yysaHHi binka
Ha 300p06’A N0OUHU, 30KpemMa HO 8UHUKHEHHs 30X80PHBAHb, AKI M08’A3AHI 3i 3MIHOIO OHKOMUYHO20 MUCKY ma
MOpPYyWEeHHAM YHKUII HUPOK, 3yM08U0 (hOPMYAHOB8AHHA Memu O00CiOHEHHS.

Memoto 0docnidxweHHA o021a0080i cmammi b6yna cucmemamu3ayia pPo3pi3HEHUX 3HaHbL, 36ip iHpopmayil
Mpo cMaH 00CNiOHeHHA NUMAHHSA, 02780 aAimepamypu, MOPiBHAHHA IHPOPMAUii 3 pi3HUX Oxcepes, 027190 HOBUX
3HAHb i3 3a3HAYEeHHAM MeHOeHUill y po38UMKY YuUX 3HAHb, BiIOOKPEMAEeHHA HOBUX HAMPAMI8 00CNiOMEeHHS, 02150
nepcnekmusHux ideli. B o2na008ili nimepamypi 8U3HAYEHO HU3KY 8aM/IUBUX (PYHKUil, W0 SUKOHYE binOK 8
Op2aHi3Mi.

3’dacosaHo, wjo HedocmamHicme 6inKosol ixci 8 payioHi npu3zsodume 00 NMopyweHHs pisHosazu 8 binkosomy
06MiHi ma 3miHi 06°eMy BHYyMpPiWHbLOCYOUHHO20 POCMOopy.

Onucosuli 021a0 donomie euAsUMU MPUYUHU BUHUKHEHHA | cnocobu siky8aHHA 2imonpomeiHemii, ma
ducnpomeiHemii Kpoei. degiyum 6inKie y Kposi Mmae npamuli 8naue Ha HUPKU, CIIPUYUHAIOYU MOWKOOMEeHHS ix
MKAHUH. Binku nodinarome Ha npocmi ma cknadHi. o npocmux 8iOHocAMb: anbbyMiHu, 2106yniHU, 2icMOHU,
npomamiHu, ckaepornpomeiHu. [Jo CKAaOHUX 8iOHOCAMb: HyKaeonpomeiou, sinonpomeiou, 2naikonpomeiou,
Xxpomornpomeiou, memasonpomeiou. [nsa 0iaezHOCMUKU 30X80PH0BAHb HUPOK 8UKOPUCMOBYOMb Pi3Hi BioxiMiyHi
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MOKA3HUKU Kposi, a came 3a2anbHuli 6inoK, anbbymiH, 2a06yaiHU ma iHWi. 3MiHU 8 YUX MOKA3HUKAX MOMCYymb
€8i0YUMU rpo HAABHICMb NAMOs102iYHUX CMAHI8 M08°A3aHUX 3 MOPYUWEHHAM YHKUIi HUPOK.

115 niKy8aHHA N08’A3aHUX 3 NOpyWeHHAM QyHKYiT HUPOK BUKOPUCMOBYHOMb Pi3Hi nidxoou, 30kpema 36a2a4eHHs
Xap4yeaHHA binkamu, npulmaHHA binkosux 6io00b6asoK abo iHgy3ii, AKuwo degiyum € Ha038UYAUHO BAMKUM.
Lle moxce dornomoemu giOHosumu pigHosazy binKie y Kposi ma noKpawumu @yHKYito HUPOK. [1iOmpumMaHHA
OHKOMUYHO20 MUCKY BinKoBoro iHceto 8 pauioHi dyxce saxcause 018 3anobiecaHHA 30X80PHOBAHL HUPOK. 3pobieHo
BUCHOBOK, U0 20/100Y8AHHSA YU HEOOCMAMHSA KifbKicmMb HAOX00HeHHA binKa 00 op2aHi3mMy cnpusatomMe 8UHUKHEHHHO
30X80PHOBAHb, W0 HE2AMUBHO 81/UBAIOMb HA PiBEHb HUMMA AOOUHU.

Key words: 6inok, 6inkoea HedocmamHicme, einonpomeiHemis, ducripomeiHemisi Kposi, 3aX80pH08AHHA HUPOK,

OHKOMUYHUU MUck.

38’A30K ny6niKauii 3 NJ1aHOBMMMU HAayKOBO-A0CAIA-
HUMMK poboTamu.

Jocnig)eHHA npoBefeHO B paMKax HayKOBO-TEX-
HiYHOT pob0TK Kadenpn 3aranbHOI MEAULMHUN 3 KYPCOM
¢disnyHoi Tepanii Ha Temy: « MOHITOPUHT CTaHy 340pOB’A
HaceneHHA [HinponeTpoBcbKoi 06nacTi 3 aHanisom
KNiHIKO-1abopaTOpHUX MOKA3HUKIBY, AepXKaBHUIN pee-
CTpauinHuit Homep 0119U101044 [HinpoBCbKOroO Hau,i-
OHaNbHOrO yHiBepcuTeTy imeHi Oneca foH4apa.

Bcryn.

Ko)KHa KNiTMHa B OpraHiami cknagaerbea i3 6ifkis,
AKi NOBMHHI Y NEBHMX KiNIbKOCTAX LWOAHA HAAXO4UTU
[0 OpraHiamy 3 ixeto. BinKku € XUTTEBOIO HEObXiAHICTIO,
6€3 AKMX HEMOXK/IMBUI PO3BUTOK OpraHiamy. Mpobiema
niasuweHHa 6ionoriyHoi LiHHOCTI 6inKOBOro paLlioHy
CNOCTEPIraeTbCA NpU Xap4yyBaHHi NPOAYKTaMM i3 HU3b-
KOI KaslIopiMHicTIO pauioHy Ha 6inku. Po3s’asaTtu npo-
6nemy 6iKOBOT HEAOCTAaTHOCTI MOXKHa WAAXOM 36ara-
YeHHS XapyyBaHHA NpPoAyKTaMu baraTmmm Ha 6inoK abo
[,0[3BaHHAM [0 paLioHy HYTPIEHTIB, AiKi 36araveHi 6in-
KOM. [locnig»KeHHA L€l TeEMWU Ma€ Ba*K/nMBe 3HAYeHHA
ON1A BOOCKOHANEHHA K/iHIYHOI NPAKTUKM Ta BU3SHAYEHHA
nopyLleHb, NOB’A3aHMX i3 HecTayeto bisika B opraHiami.

MeTa gocnigeHHs.

BW3HauMTW BNAMB HeAOCTATHOCTI Bi/ika y XxapyyBaHHi
Ha 340pOB’A NOAMHUN, 30KPEMA HA BUHUKHEHHA NOPY-
WweHb GYHKLiT HUPOK NPW 3MiHi OHKOTUYHOTO TUCKY.

OCHOBHa 4YacTuHa.

AK BigOMO, y Xap4yoBMX NpoayKTax 6inoK MicTUTbCA
Yy BUMNALI HYKNEIHOBUX KMCNOT Ta HYKAeonpoTeiais, AKi
nigaaoTbca KaTaniTUUHIN Aji Ta poswenntooTbca Ha
npocTi 6iNIKK Ta HYKNEeIHOBI KNUCOTH.

Y CBOIX AOCNIAKEHHAX OKTOP MeANYHMX HayK, Npo-
decop Manbuesa J1.A. [1] ctBepaKye: «binku He mo-
KYTb MPOXOAUTU Yepes KAITUHHY MeMbpaHy, a amiHo-
KUCNOTW BiIbHO NPOXOAATD ii».

HykneiHoBi KMCNOTM pPO3LLENAOTLCA Y KULIKOBO-
My TPaKTi 0 HyKneas. IcCHye ABa BUAM HyKeas: eHAao-
HYK/lea3n Ta eK30HyK/ieasn. AK 3BiCHO eHAOHyKneasn
KaTani3yloTb Npouecu rigponisy BcepeauHi Moaekyn
HYKNEIHOBMX KMCNOT, BHACAIAOK 4YOro BOHM po3Lle-
NOTHCA HA ONITOHYKNEOTUAM Ta MOHOHYKNIEOoTUAM.
TaKoX €K30HYyK/1ea3n KaTanisyrTb peakLii BigwenneH-
HA MOHOHYK/IEOTUAIB JIAaHLIOra HYKNEIHOBUX KWUC/OT.
OCHOBHMMMW NPOAYKTaMM, AAKi BCMOKTYHOTbCA 3 KULLOK Y
KPOB, € MOHOHYK/1€0TMAM Ta HYKNeo3nan. Kpos’to BOHM
NepeHOCATbCA A0 Pi3HMX OpraHiB, TKAHWH, Ae YacTMHa
BMKOPUCTOBYETHCA A1 NIACTUYHMUX NOTPED, a iHWa Yac-
TMHA PO3LLENJIOETLCA Ta MEPETBOPIETLCA Ha KiHUEBI
NPOAYKTU. Y TKAHUHAX HYKNEIHOBI KUCNOTM TaKOX pPO3-
LLEeNoTbCA A0 MOHOHYKNEOTUAIB MPU KaTaniTUYHIN
Aii TKAHUHHUX HYKNeas, Ae30KCUPUBOHYKNeas, pUuboHy-
Kneas, AKi 3ocepeaeHi B MiTOXOHAPIAX KAITUH.

LUtemeHko H.l.,, CopouaH O.0. [2] BReBHWOTb:
«Hanbinbw nowmpeHi B npupoai anbda-amiHOKUCIOTH,
3 AKMUX NobyaoBaHi 6inkM i npoTeinun. Ix HasuBatoTbL Npo-
TEIHOTEHHMMW Y.

ToKkymaca Hakamoto [3] B cBOiiA CTaTTi cTBEpAKYE:
«MexaHi3m iHiuiauii cnHTe3y 6inka 36epiraeTbea i € yHi-
BEPCANbHUMY.

MpoaHanisyBaBwK HaraTo AxKepen, sKi BKAsylOTb,
MW 3p06MAN BUCHOBOK, LLLO AOCI € aKTyabHUMMW HAYKOBI
AOCNiaXeHHA NoB’A3aHHi i3 cMHTe30M b6inKa, 60 ue 3a-
NINIAETLCA LEeHTPasbHOW Npobaemoto cyvacHoi 6ioso-
rii Ta MeanuumHN.

MoninenTUAHWI NaHUOT YTBOPIOETLCA Y pubocomax.
CuHTe3 6inkiB i3 noninenTMAHWX NaHLoriB BifOyBa€eTbCA
B €HA0M/1a3MaTUYHIN CiTui 1 NAacTUMHYAaTOMY KOMMJIEKCI
(fonbaxki). HykneiHoBi KMcnotTu 6epyTb aKTUBHY y4acTb
y cuHTe3i 6inka. Po3pisHatoTb iHpopmauiiHi PHK, TpaH-
cnopTHi PHK, pubocomHi PHK. [4]

OTxe, iHbopmaLiliHi PHK BianosigatoTb 3a nepeHe-
CeHHs iHpopMaLii Npo NepBUHHY CTPYKTYpy b6inkis Big,
OHK o micup cuHTesy 6inka, TpaHcnopTHi PHK 3gili-
CHIOIOTb 36ipKYy aMiHOKMUCIOT, a pubocomHi PHK 3B’s3aHi
i3 6inkammn pubocom Ta cknagatotb 80% Bcit PHK Kni-
TUHW.

Ha ocHoBi iHpopmaLiiHux PHK TaKoXK yTBOPIOETLCSA
6inok. Y JHK € xapakTepHa nocnigoBHICTb aMiHOKMCNOT
(apgeHiH-ryaHiH-unTo3MH). Y 6HiocuHTesi 6inka 6epyTb
yyaTb TpWU TUMNW TeHiB (CTPYKTYPHWIA, reH-onepaTop,
reH-perynatop). CTPYKTYPHWUIN reH BM3HAYAE MEePBUHHY
CTPYKTYpY binka, a Takox cnyrye matpuueto ana bio-
cuHTe3y iHdopmauiiHoi PHK. BiocMHTE3 KOHTPOMIOETb-
CA NEBHMM OMEPOHOM, LiANbHICTb AKOr0O 3aN1eXUTb Big
reHa-perynatopa. OCKiNbKKU reH-perynaTop i CTPYKTYypHi
reHy po3TalloBaHi Ha pi3HMX KiHuax AHK, 3B’A30K mix
HUMM 3abe3neuye penpecop (binok-perynatop). Ha cuH-
Te3 6ifika BNAMBAE HM3Ka daKTopiB (BipycK, XiMiuHi pe-
YOBMHU, TOPMOHMU Ta iHWe). MopyweHHA B Byab-AKomy
NaHUuto3i cnHTe3y binka Npus3BoAUTL A0 3MiHW BAACTU-
BOCTel 6ifiKa, Wo NposABAAETLCA NaToNorieto. [4]

3riaHo 3 pekomeHgauismu FAB/BOO3 Opnosa H.f.
[5] cTBepaskye: «doboBa notpeba B HiNKy CTAaHOBUTb
85-90 r (i3 po3paxyHKy He meHwe 1 r xapyoBoro 6isKka
Ha 1 Kr macu Tina)».

3rifHO 3 nNpaBWaamMu 340POBOr0 XapyyBaHHA HaW-
Ginbll CYTTEBUM AyKepesioM MOBHOLiIHHUX binkiB TBa-
PUHHOTO YN POCIMHHOTO MOXOAMKEHHA € MOMIOKO, M’ACO,
puba, neyviHka, cos, ropox, KBaconA, KapTONs, KUTHIN
Xni6, puc.

BinkoBa iXKa 3aliMa€e LeHTpasbHE MiCLe Yy CTPYKTYpi
YKMBOI MaTepii Ta BiZirpae nepwopagHy ponb B ii GpyHK-
LioHyBaHHi. KoXeH opraHiam Bigpi3HAETbCA Big, iHWOro
YHiKanbHUM Habopom 6inkis, 6e3 AKUX KUTTA HEMONK-
nvee.
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Masnoubka J1.®., LluxaHoscbKa I.B., AyaeHko H.B.,
NasapeBa T.A. [6] cTBepAKytoTb: «bionoriyHa UiHHICTb
BifloBparkae AKICTb BiKiB, AKI MiCTATbCA B NPOAYKTI: ami-
HOKMCNOTHWUIA CKNAaJA, 30KPema, HafABHICTb He3aMiHHUX
AMIHOKMC/IOT, iX CNiBBiAHOLWEHHA i3 3aMiHHMMW, WBUA-
KiCTb aTaku TpaBHUMU pepmMeHTaMM».

Y 340p0OBOMY OpraHi3mi KOHLUeHTpaLis 6inKiB nnas-
MW MiATPUMYETLCA HA MOCTIMHOMY PiBHi. Po3pi3HAOTbL
NpPocTi ¥ ckNagHi 6inKkn. MpocTi 6iNKK MiCTATb TiIbKK ami-
HOKWUCNOTU, a CKNaAHI — We 1 He aMiHOKMCNOTHI KOMMO-
HEHTW: NOXiAHI BiTamiHiB, ninian, syrnesogm towo. Mpun
6araTbox 3aXBOPHOBAHHAX CMOCTEPIratoTb 3MiHW BMICTY
OKpemux 6iNKiB, TOMy BMKOPUCTAHHA iX KOHUEHTpaL,ii
B KPOBi LUMPOKO BMKOPUCTOBYIOTb i3 AiarHOCTUYHOO
meToto. B 6ionoriyHnx pianHax BU3HaAYatoTb: 3arasibHUM
6inokK, iHaMBIAyanbHi 6inkK Ta 6inKosi dpakKLii. X KOH-
LLeHTpaL,iA 3MIHIOETbCA NPU 3aXBOPIOBAHHAX OpPraHiB, AKi
6epyTb y4yacTb y CUHTE3i Ta KaTabonismi 6inkis. [7]

Y cBoix gocnigeHHax €pemeHko P.®., Ocrtaneup
P.O. [8] BcTaHOBMAM, WO « NpoTeiHOrpama Mae NeBHi
Bi4MIHHOCTI B 3a/1€}KHOCTIi BiZ BiKY, TOMYy AaHi acneKkTu
HeobXifAHO BpaxoByBaTW MpU AiarHOCTULj NeBHUX NaTo-
JIOTIYHUX CTaHIB Y Pi3HMX BIKOBMX rpynax ».

Ctonmakosa H.l., MapTuHiok 1.0. [9] cTBepaKytOTb:
«YHacnifoK BiACYTHOCTI B opraHiami HeobxigHOT Kinb-
KOCTi 6inKiB Mo)Ke po3BMBaTUCL binkoBa HepocTaT-
HICTb».

MoTpeba nognHu B BiNKy 3aneKuTb Big BiKy, macu
Tina, cTaHy 340p0OB’A Ta We € iHAMBIAyanbHI dakTopw,
AKIi MM NOBMHHI BPaxoOBYBaTH.

Ons pite i monoaux ntogen notpeby B 6Ky MOXKHa
BM3HauuTH 3a (E. MiHgenn,1997) (Tabn.).

Tabnuuna — Hopma 6inka Ha aoby gna gitein
Ta MonoAauxX ngei

Bik 13 | 46 | 710 [ 1114 ] 15-18 ] 19 7a 6inbwe
Barosu |4 01 | 150 | 1,21 | 0,99 | 0,88 0,79
KoedilieHT

MOMHOMBLUM BaroBmMin KoedilLieHT KOTpUIA BigNOBi-
[0Q€E BiKy, Ha Bary Tina B Kr, OTPUMYIOTb BENMYMHY AEHHOI
notpebu B 6inKy B rpamax. 3 Bikom notpeba 3HUNKYETb-
csl, ane He NoBMHHa byTn meHwwe 45 r. [10]

KamuwHikos B.C. [10] cTBepaKye: «3HUMKEHHA KOH-
LeHTpauii binka BMHMKAE Nepll 3a BCe NpW HepocTaT-
HbOMY HAAXOMKEHHI 3 iKel — CyBOpa BereTapiaHCbKa
[i€Ta, ronoayBaHHA.

Ha ocHOBI NpoBeAeHOro HaMM MOHITOPUHTY MOXKHA
BUOKPEMMUTU TaKi MPUUMHU 3HUKEHHA PiBHA BinKa:

1) nopyLweHHA XapyyBaHHS;

2) NnopyLUeHHs 3aCBOOBAHOCTI;

3) XBOpO6HU NEYiHKK, 3HUKEHHA NpoLeciB 6iocuHTe-
3y 6inkKa;

4) BTpaTa 6inKa opraHiamom: i3 ceyeto, KpoBs'to.

TaKOXX MOXKHA BUAIAUTM NPUYMHAMWU MiABULLEHHA
eKcKpeu;ii 6inKka:

1) HMpPKOBI NPUYMHK, eHTeponarTii i3 BTpaToto bisKa,
OoniKku;

2) NnonikNoHaNbHi: XBOPOHU NeYiHKKN, ayTOIMYyHHI 3a-
XBOPHOBAHHSA;

3) MOHOK/NOHaNbHI: MienoMHa xBopoba, MaKkporio-
6yniHemis BanbgeHcTpema;

4) 3HeBOAHEHHA. [7]

Came Ta iXKa, AKY MM iMO Ta 1i CKAag BMNAMBAE Ha
340p0B’A, MpauesgaTHiCTb, HacTpii Ta TpPMBanICTb

XUTTA. HepocTaTHicTb 6inkoBoi iXKi y pauioHi npusBo-
OUTb [0 NOPYLIEHHs piBHOBArn B 6inkoBomy o0bmiHi Ta
3MiHi 06’eMy BHYTPiLUHbO-CYANMHHOIO MNPOCTOPY, CTaE
npu4YMHoLo rinonpoTeiHemii. [11]

Mpy NaTonoriyHMx CTaHax y Kposi 3'sBAAOTbCA Na-
TONOrYHI BiNKK, AKI He CUHTEe3yTbCA Y 340POBOMY
OpraHi3mi Ta Le npu3BoAMTbL A0 NapanpoTeiHemii. Ma-
panpoTeiHemii — ue HabyTi cTaHW, NpW AKMUX B KPOBI
3'ABNAIOTLCA NATONOrIYHI BiNKK, AKI HE CUHTE3YOTbCA Y
340pOBOMY OpraHiami. Mpo ix NPUCYTHICTb FOBOPUTL Ha-
ABHICTb B aHani3ax Aogatkosoi ¢pakuii (M-rpagieHTa)
MiXK OKpeMunmm nigdppakuiamm rmobynixis. [9]

LLle ogHa naTtonoria, gucnpoTteiHemia, AKa cnocTepi-
ra€eTbCA NPU NOPYLUEHHI HOPMaJIbHOTO CMiBBIAHOLEHHA
6inKkiB cMpoBaTKM KpoBi. MinepnpoTteiHemia cnocrepira-
€TbCA NpY NiABULEHHI 6inKa B cupoBsaTui Kposi. Opno-
Ba H.A. [5] ctBepasKye: «binku BigirpaloTb HaA3BUYANHY
PONb Y KUTTELIANBHOCTI OpraHiamy».

AK BiLOMO, 6iNKKM € ByaiBenbHUM MaTepiasom Ans
OpraHi3amy, AKMUIA BUMKOHYE B OPraHi3ami NOAMHU HU3KY
BaXK/NIMBUX PYHKLIN, a came:

1) nnacTnyHa GyHKLiA, OCKINbKKM BiNKM BXOAATb A0
CKNaAy BCiX OPraHoifiB KAITUH | TKAHUH (NpoTonaasmu,
A0ep, MITOXOHAPIN, puboCcom, KNITUHHUX MeMbpaH);

2) BiaTBOPHA YHKLiA OCHOBHUX CTPYKTYPHUX ene-
MEHTIB, WO BXOAATb A0 CKAagy HyKaeonpoTeigis, He-
06XigHMX ANA CUHTE3Y FOPMOHIB, PEepPMEHTIB Ta HU3KMU
iHLWKMX 6i0NOrYHO aKTUBHUX PEUYOBUH;

3) onopHa byHKLjA: 6iNKK BXOAATb A0 CKAAAyY KiCTKO-
BOI TKAHWHW, XPALLIB;

4) pyxanbHa QyHKLiA: CKOpoYeHHs m’a3iB 3abesne-
YyITb BINIKW aKTUH | MiO3UH;

5) 3axucHa ¢yHKLia 6inKiB 06yMoBAEHa TUM, WO aH-
TUTI/Ia YTBOPIOKOTLCA B OPraHi3mi Mig Yac HaaAXOOKEeHHSA
0,0 HbOTO YYXKOPigHUX TiN;

6) aHTUTOKCMYHA yHKLiA 6inKiB Nos’A3aHa 3 TUM,
IO BOHM 34aTHi YTBOPIOBATM 3 TOKCUYHMMMU PeYOBMHA-
MW MasI0aKTUBHI KOMMJIEKCH, AKI BUBOAATLCA 3 OpraHis-
MY OANHWY;

7) 6inkn 6epyTb yyacTb y NpoLecax 3CigaHHA KPoBi,
TMM caMMM 3anobiratoTb HaAMiIPHUM BTpaTaM KpoBi nig,
yac TpaBm, onepawin;

8) KaTaniTMuHa dyHKUiA 6inkiB 06yMoBAEHA TUM, LLO
BCi pepMeHTM 3a CBOEI Npupoaoto € Hinkamu, BoHM be-
PYTb y4acTb y npouecax 0bmiHy pevyoBuH;

9) 3aBAAKM BiNIKam 34iMCHIOETLCA TPAHCMOPT KMUCHHO,
NOKMBHUX PEYOBMH i NPOAYKTIB 0OMiHY peyoBUH;

10) perynatopHa ¢yHKuiA BiNKiB NonArae B Tomy, WO
GinKKM i BNAMBAOTb Ha Npouecy 36yaKeHHA Ta rasib-
MYBaHHSA B KOPi FOJIOBHOTO MO3KY;

11) 6inkm iXi € pKepenom eHeprii gns opraHis-
My N0AUHKU. Y pe3ynbTaTi 6ioNoriYHOro oKUCHeHHs 1 r
6inKa 3BiNbHAETLCA 4 KKan abo 16,7 KMk eHepril. [5]

MoTpeba opraHiamy B 6iNlKax BM3HAYAETbCA TaKUM
NOKa3HMKOM, K BanaHc a3oTy, AKUIA XapaKTepUsyeTb-
CA CNiBBiAHOLWEHHAM KifIbKOCTI 6i/iKa, Wo Hagiwna oo
opraHismy 3 ixKeto, i KifIbKOCTi NPOAYKTIB MOro po3naay,
BMBEAEHWX 3 OpPraHi3my 3 ceyeto i Kasom. [11, 12]

KiHueBuit eTan 6inkoBoro obmiHy BK/Ito4ae bioxi-
MiYHi npouecu, AKi NPM3BOAATb A0 YTBOPEHHA amiaKy,
CEYOBUHW, CEYOBOI KUCNOTU, KPeaTuHIiHY, iHAWKaHY,
rnytTamiHy. Kpim TOro, i3 ceuyero BWMAINAKOTLCA aMiHO-
KUCNOTU, AKI HE BUKOPUCTOBYHOTHCA Yy NPOLLECi CUHTe3y
6inkKis. A30TUCTI NPoAYKTU BiNIKOBOTrO 0BMiHY MiCTATbLCA
B MOCTiIMHIN KiNbKOCTi y Ni1a3mi KpoBi. Y cymi BOHM ckna-
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OatoTb GpaKLito 3a/MWKOBOrO a30Ty, AKUW AOPIBHIOE
Hynt0. B Lubomy BUNaZKy roBOpATb MPO a30TUCTY PiBHO-
Bary, AKLLO A0pOCaa N4MHA OTPUMYE AOCTATHIO Kifib-
KicTb 6i/IKa B WoOAEHHOMY paLioHi. [7]

OucnpoTteiHemii KpoBi € cepio3HO MeanYHO
npobnemoto, AKka MoXKe BNAMBATU Ha YHKLiO Pi3HMX
opraHiB, 30Kpema HUpPOK. MNoTpibHO BpaxoByBaTM mexa-
Hi3MM, MOX/IMBY AiarHOCTUKY Ta NiKyBaHHA Aucnpore-
iHeMilt KpoBi Ta iX BN/IMB Ha HUPKK. [LOCNiaKeHHA L€l
TEMU € BaXX/IMBUM A1 BAOCKOHAIEHHA KAIHIYHOT NpaK-
TUKM Ta NOKPALLEHHA pe3ynbTaTiB NiKkyBaHHA NALEHTIB
i3 AncnpoTeiHemMiaMM.

[ucnpoTeiHemis, WO cnocTepiraeTbea nig, yac 6ara-
TbOX 3aXBOPHOBaHb, NPU3BOAUTL A0 MOPYLUEHHA rome-
0CTa3y Ta PO3BUTKY crneumdiuHUX peaKLiit opraHismy,
[OCUTb 4acTUMKM MPUUYMHAMM AKUX MOXKE BUCTynaTu
He3banaHcoBaHe XapyyBaHHA 3 HAANMIWKOM abo aedi-
LLUTOM OCHOBHMX MaKpO- Ta MIKPOHYTPIEHTIB, 30Kpema
6inkis Ta BiTamiHis. [13]

JuncnpoTteiHemii KPOBi € MOWMPEHUM TAXKKMM CTa-
HOM, AKMIN XapaKTepU3YETbCA BIAXWMIEHHAMMU B PIiBHAX
6inkKiB y cupoBaTLi Kposi. Lle Moxe maTu 3HauHui BNAKB
Ha PYHKLiIO Pi3HUX OpraHiB, 30Kpema HUPOK. ucnpoTe-
THeMii MOXyTb OYTUM CNPUYMHEHI PISHMMM NPUYUHAMMU,
TaKMMW SIK 3arajsibHa gerpagauia 6inkis, nopylweHHA
CUHTe3y 6inkKiB abo ix BTpaTh Yepes HUPKMU.

BOHM MOXYTb CAPUYMHATM 3MIHW B remMogmnHamiui
HUPOK, AKI BNIMBAOTb HA iXHIO QYHKLi0. 3MEHLLEHHA
piBHiB BiNIKIB Y KPOBi NPU3BOAUTL A0 3HUMKEHHA OHKO-
TUYHOTO TWCKY, WO 3MEHLIYE 3BOPOTHE MOMMHAHHA
piavHM B KnybouKax HMpPOK. Lle moxke npussectn Ao
36iNblUEHHSA BUAINEHHA pignHK B dopmi noniypii Ta 3HK-
eHHA edeKTMBHOCTI dinbTpauii HMpoK. Tak, I.I. Kyno-
BULbKa [14] B cBOiX gocnigrkeHHAX 3aaBndAe: «KoHueH-
Tpauia 3arasibHOro 6ifika B CMPOBATL, KPOBi 3a/1eXUTb
rOJIOBHUM YMHOM Bif, CMHTE3Yy Ta po3najy ABOX OCHO-
BHUX BiNKOBMX PpaKLiii anbbymiHy i rnobyniHis».

OcHoBHa ¢isionoriyHa posb 6inkis:

1) niATPMMYIOTb KONOIAHO-OHKOTUYHUIA TUCK, 36€epi-
ratoumn ob6’em Kposi;

2) 6epyTb y4acTb y NpoLecax 3ropTaHHA KPoBi;

3) niaTpMmytoTb MOCTIlHICTL pH KpoBi, ¢popmytoun
OfHY 3 BydpepHUX cUCTeM KPOBi;

4) Npu CNoNyYeHHi 3 PALOM PEYOBUH TPAHCMOPTY-
I0Tb iX Y TKAHUHW;

5) nigTPMMyOTb HOPMaNbHWIA PiBEHb KaTIOHIB Yy
Kposi (Hanpuknag, 40-50 % KanbLiito CMPOBaTKM 3B’A3aHO
3 B6inKaMK, a TaKoMK 3HAYyHa 4YacTMHa Migi, marHito Ta
iHWKWX MiKpOEeneMeHTiB);

6) BiZirpaloTb BaXK/IMBY PO/b Y iIMYHHMX NpoLEecax;

7) € pe3epBOM aMiHOKUCAOT;

8) BUKOHYIOTb peryntotody dyHKLito (ropmoHu, dep-
MEHTM Ta iHWIi 6ioNoriYHO aKkTMBHI 6iNKOBI PeYyOBUHM).
(6]

[eodiumT 6inkKiB y KpoBi MaTtme NpPAMUIN BNAUB Ha
HUPKW, CMPUYUHAIOYN MOLIKOAMXKEHHA iXHIX TKaHWH.
BiNKM BUKOHYIOTb BaXKMBY OYHKLLO B HUPKAX, BK/LO-
YalouM  perynoBaHHA  KUC/IOTHO-NYXKHOTO  6GanaHcy,
YTBOPEHHA Ta BUAINEHHA Cevi, a TaKoX 3abe3neyeHHA
CTPYKTYPHOI LLiNICHOCTI KNITUH. [AIncnpoTeiHeMii MOXyTb
CNPUYUHUTI 3MEHLLEHHA UMX OYHKLiN, WO BNANBAE Ha
3aranbHy QYHKLLHO HUPOK. 3aXBOPIOBAHHSA, LLO CYNpPOBO-
O)KYHOTbCA BUMPAXKEHUM 3anaseHHAM — YacTa NpuUYmMHa
rinoanbbymiHemii. 3HayHa KiNbKiCTb anbbymiHy moke
b6yt BTpauyeHa B 3B’A3Ky i3 HedponarTieo. Hedponarii,

LLLO CYNPOBOAKYIOTbCA BTpATOtO bisika (Hanpuknag rno-
MepynoHeppPUT, amiNoigos3 HUPOK), € HACNIAKOM 3MiHM
KNyb60ouKiB HEPPOHIB i3 MOpyWeEHHAM MexaHiamy ¢inb-
Tpauii. [12]

3 meToto 6inbll TOUYHOI OLIHKM BNAMBY AUChpoTei-
HeMIii Ha HWPKM BUKOPWUCTOBYIOTLCS IHCTPYMEHTAsIbHI
metoan. OOMH 3 HUX — YNbTPA3BYKOBE A0CAIAMKEHHSA
HUPOK, fIKe [,03BOJIAE OLIHUTY iXHIO CTPYKTYpY Ta poO3-
MipK1, BUABUTU MOXKIMBI yTBOpPEHHA abo MOLIKOAKEH-
HA. TaKOX MOXKYTb 3aCTOCOBYBAaTWUCA Taki meToau 06-
CTEXKEHHA, IK MarHiTHo-pe3oHaHcHa Tomorpadis (MPT)
abo komn’'toTepHa Tomorpadia (KT), saki gossonsoTb
OTPMMATK AeTasibHi 306PaXKEHHS HUPOK Ta BUABUTU Na-
TONOTIYHI 3MiHW.

Ona nikyBaHHA AucnpoTeiHemin BUKOPUCTOBYIOTb-
cA pisHi niaxoan, 3oKkpema 36arayeHHA AieTn Hinkamu,
npuitom 6inkoBMx npenapatis abo iHPys3ii, AKLWO aedi-
LUMT € HAaZA3BUYANHO BaXKKUM. Lle moKe gonomortu Bia-
HOBUTW piBHOBAry 6iNKiB y KPOBi Ta NOKPAWMUTU DYHK-
LLit0O HUPOK.

Y KOHTEKCTi AMCnpoTeiHeMili KpOBi Ta HUPOK enek-
Tpodopes € BaKNAMBUM iIHCTPYMEHTOM ANA AiarHOCTUKM
Ta OLiHKM CTaHy bifiKiB, WO MICTATbCA B LUX OpraHax.
Enektpodopes moxke AOMOMOITU BU3HAYUTU TUN AUC-
npoteiHemii, aHanisytoun pyx 6inkosux dpakLiit y rene-
BOMY CepeaoBuLLi Nig, Aieto enektpuyHoro nons. [13]

MNig yac enekTpodopesy 3pas3ok Kposi abo ceui Ha-
HOCUTbCA Ha crewianbHUI reNb, HANPUKAAL, arapo3HNUi
abo noniakpunamigHuin renw. Mig BNAMBOM eneKkTpuy-
HOro nons 6iNKKn pyxatoTbca Yepes reib 3a1eXKHO Bif 1X-
HbOrO 3apAdy Ta Po3mipy. 3a AOMNOMOro cnewjiasbHUX
dapbyBanbHUX MeToAiB ¢dpakuii 6inKkiB MOXyTb 6yTM
BMAB/EHI Ta BUMIpAHi. Enektpodopes gossonsae po3ai-
IUTU BiNIKM Ha OCHOBI iXHbOI €/1IEKTPUYHOI 3aPAAIKEHOCTI
Ta PO3Mipy, TOMY BiH € KOPUCHUM IHCTPYMEHTOM A/1A BU-
ABNEHHS aHOMaNiN y po3nogini 6inkosux dpakuint npm
aucnpoTeiHemiax. 30Kpema, BiH MOXKe AONOMOITU BU-
ABUTM 3MiHW B KOHULeEHTpaLii anbbymiHy, rnobyniHis Ta
iHWKX 6inkoBUX dpaKLii y Kposi. [9]

Hanpuknag, 36inblieHa KOHUEHTpauia robyniHis
MOXe BKa3yBaTW Ha 3anasbHWi npouec abo imyHo-
JIOTIYHI po3n1aan, TOAI AK 3HMMKEHA KOHLEHTpaLia anb-
BYyMiHY MOXKe 6yTM 03HAKOK MNEeYiHKOBOI ANCPYHKLLI.
Enektpodopes € uytamsum i cneundiyHMM meToaoM
LOCNIAKEHHA, AKUA L03BONAE BUABNATU HaBiTb HeBe-
JIMKIi 3MiHM y cKnagi 6inKiB KpoBi Ta cevi. BUKopucTaHHA
LbOro mMetoay B KOMOiHaLii 3 iHWMMM KAiHIYHUMK pa-
HUMMK O03BOASE 34INCHUTU AiarHOCTMKY Pi3HUX 3aXBO-
ptOBaHb, BKAHOYAKOUM 3aXBOPIOBAHHA HUPOK Ta CUCTEMHI
posnagu. [2]

MpoTe, AKLLO AMcnpoTeiHemii NoB’A3aHi i3 natonoriy-
HUMMK CTaHaMM, TaKUMM AK imyHoaediUUTHI cTaHn abo
NYyXJIMHK, NiKYyBaHHA TAKMX 3aXBOPIOBAHb MOXKE CNPUATU
noninweHHo GYHKLIT HUPOK. Lle moxe BKAOYaTK Ximio-
Tepanito, imyHoTepanito abo iHWi meToam, cnpsmMoBaHi
Ha KOHTPO/Ib OCHOBHOIO 3aXBOPIOBAHHA.

BpaxoBytouM 3HAYEHHA HUPOK ANA MIATPUMKK piB-
HOBarn opraHiamy Ta BMBEAEHHA LIKIANMBUX PEYOBUH,
PO3YMiHHA MeXaHi3aMiB PO3BUTKY AUCNPOTEIHEMIN KPOBI
Ta iX BN/IMBY HA HUPKM € BaXKAMBUM ANA KNiHIYHOT NpaK-
TUKM Ta PO3POOKM eDEKTUBHUX CTPATErIN NiKyBaHHA.

BinknM — ue npupogHi nonimepu, WO CKNA[AOTbHCA
3 aMIHOKWUCNOTHUX 3aNWLWKiB, 3'€4HAHMX MNenTULHUM
3B’A3KOM, BOHW € TOJIOBHOIK YaCTUHOO KMBUX OpPraHis-
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MiB i MOJIEKYIAPHOK OCHOBOI MPOLLECIB KUTTEAIANb-
HocTi. [15]

[eHEeTUYHWUI CTaH, KOTPUI XapaKTepPU3YETbCA BiaCyT-
HicTio a0 aHOMa/IbHO HU3bKUM pPiBHEM a/IbbYMIHiB.

Y cBoemy gocnigskeHHi flesit [. [16] 3aneBHseE, Lo
npu aHanbbymiHemii cnocTepiraeTbcs KomneHcaTopHe
36iNblUEHHA TNOBYNIHIB, WO NiABULLYE KONOIAHO-OCMO-
TUYHUI TUCK A0 50% Big HopmanbHoro. AnbbymiH Bia-
nosiaae 3a 80-85% KoM0iAHO-OCMOTUYHOIO TUCKY HOP-
MaNbHOI NNAa3MU.

T. HaracaBa [17] cTBeparKye, WO anbbymiH cupo-
BAaTKM aKTMBHO CNPUAE MNIATPUMLL OHKOTUYHOIO TUCKY i
po3noainy piAnHU y NO3aKAITUHHUI NPOCTIp.

AK cTBepAKytoTb belini M. ®octep, AdcyH Abaonnaxi
Ta Mperopi M. [18] y cBOIX AOCNIAMKEHHAX 3aMNEBHAIOTH,
Lo Ntoam i3 BpoasKeHot aHanbbymiHemieto (CAA) He
BMPO6AIOTL a/bOYMiH Yepes3 roMO3UTOTHICTb.

ABoHeHKo O.®. [19] ctBepaxye: «Cknag 6inkiB Ta
HYKNETHOBMX KUCNOT AOCNIAXKYIOTb NPK 6araTbox 3axBo-
PHOBAHHAXY.

MeToau enektpodopesy Ha TBEPANX HOCIAX LUMPOKO
BUKOPUCTOBYIOTb Y KJIIHIYHUX Ta HAYKOBUX AOC/HIAMKEH-
HAX ANA BUBYEHHA KOMMOHEHTHOrO ckaagy binkis piavH
i TKaHWMH opraHismy. Lli meToau € y gocTaTHin mipi iH-
GOPMaTUBHMMMU, OCKINbKM [al0Tb 3MOTy OLHIOBATH
dYHKLUiOHaNbHUIA CTaH OpraHiamy 3a 0cob/iMBOCTAMM
Mmirpau,ii 6inkoBmx ¢ppaKLi Ta Ha OCHOBI NOdpPaKLiiHOTO
nepeposnoaiNy OKpemMux iHAMBiAyanbHUX 6inkKiB, WO
BXOAATb A0 iX cknaay. [20]

ly6cbkmnin HO.1. [21] cTBeparKye: «Bci BMCOKO BnO-
pAAKoBaHi popmu NpocTopoBoi KoHdopMmaLii 6inkoBMX
MOJIEKYN AeTePMIHOBaHI MEPBMHHOIO CTPYKTYPOO Mo-
NinenTMaHOro naHuora, TobTo amiHOKMCIOTHO MOC/Ii-
[OOBHICTIO, fIKa BU3HAYAETbCA FEHETUYHUM KOZLOM KANiTU-
HW, B AKil CUHTE3YETbCA AaHUI BINOK». AIK CTBEPAKYIOTb
JNopeHuo MiHkioTTi, AxkaHnyka Kapigi, @paHyecka Jlyra-
Hi, MoHiKa lanbaHo Ta Ynbpix Kpar-faHceH, [22] wo npwu
3HUMKEHHI piBHA anbbyMiHy B Naa3mi KPOBi Ti PpeYOBUHMU,
KOTPi BiH TPAHCNOPTYE, 3anunLIatOTbCA 6e3 TpaHCnopTy-
BaHHA.

YacTMHa OCMOTMYHOIO TWUCKY 3aneXuTb Big, 6in-
KiB MNa3mu, y HOPMi OHKOTMYHMUWA TUCK CTAHOBMUTL
15,2 mm pT.cT. abo 0,02 atm. 6inKM nnasmu Kposi nia-
TPUMYIOTb OHKOTUYHWI TUCK BCEpPeaMHi CYAMH, a Y ce-
peauHi epUTPOLLUTIB LLIO POJIb BUKOHYE remMorniobiH. [23,
24, 25]

MopyLweHHA cuHTe3y 6inka y byab — AKOMY NaHLo-
3i 3aBXAM NPU3BOAUTb A0 natonorii. HikonbcbKka B.A.
[23] cTBeparkye: «byayunm OAHMM i3 TPAHCMOPTHUX
6inkiB KpoBi, cMpoBaTKoBMIi anbbymiH (CA) 3ailicHioe
3B’A3yBaHHA Ta MepeHIC Pi3HUX HU3bKOMONEKYIAPHUX
3’eAHyBaHb, cepes, KOTPUX OCHOBHE Micue 3alimatoTb
*KUPHI KNCNOTK, KOTPi BUCTYNAOTb B PONI NONepeaHuKiB
psaay 6ioNoriMHO aKTUBHUX PEYOBUH, KOTPI B peakLisx
NEePEKNCHOro OKMUC/NEHHA /iNiAiB Ta aKTMBHO BUKOPUC-
TOBYIOTb B AKOCTi eHepreTUYHUxX cybcTpatis».

0. €. PapdHep Ta A. Oyraiumk [24] y csoix pocni-
OYKEHHAX CTBEPAKYIOTb, WO afbbymiH — 6i0K naasmu,
AKMIA NiATPUMYE BanaHc pPianHU MiXK Bigdinamu Tina Ta
O06MiH }MPHUMU KUCAOTaMK.

Jltoam 3 BpoaKeHot aHanbbymiHemieto (CAA) He BU-
pobnsaoTb anbbyMiH Yepes roMO3UTOTHICTb 38 MyTaLli€to
reHa anbbymiHy.

Y pocnigeHHAX CTOCOBHO OHKOTMYHOIO TUCKY Mpu
aHanbbymiHemii [OxkaHnyka Kapigi, ®paHuyecka Jlyra-

Hi, AHOpea AHaxenetTi, MoHika KamnaHboni, MoHi-
Ka lanbsHO Ta JlopeHuo MiHuioTTi [25] 3a3HayvatoTh:
«Jleaki gocnigHMKM NPUNKCYIOTb, WO piBEHb eKcnpecii
iHWKMX 6inKiB Nna3mu icToTHO NiasuLLyeTbea B CAA, 106
KOMMEHCYBaTK BiACYTHICTb anbbymiHy. nobyniHu nia-
TpuMyoTb i3ioNorivnHi GyHKLUiT N0AMHK Nig BNAVBOM
aHanbbymiHemii».

3micT GinKiB y BHYTPILWHbOCYAMHHOMY MPOCTOPI B
KOYEeH MOMEHT Yacy — pe3y/nbTaT NoCTiMHOI piBHOBarw,
MiX CUHTE30M Ta ceKpeL,ieto BinkKiB y KpoB.i.

Y cBoemy pocnigxeHHi bepogu C., Xaige /., Mpiby-
Banb 0., Xambat ., Hioge M., boayeH B. [26] cTBep-
OXKYIOTb, WO piBEHb anbbymiHy nif Yac TpomboniTny-
HUX YyCKNaZHeHb 6yB HEBiZOMMWN, WO MepeLuKoaKano
BM3HAYEHHI0 nepesbayyBaHOro Nopory, 3a AKUM PU3MK
MO3KHa 6y10 6 MiHiMi3yBaTW. 3pO06MMO BUCHOBKM, KOTPI
6ynn 6 oTpuMaHi nikapem nig Yyac AocnigKeHb HeobXxia-
Hi B KNiHIYHIM NnpakTuui ana:

1) andepeHuinHoro aiarHosy;

2) KOHTPO/IEM 33 NPABULHICTIO NPU3HAYEHb NiKaps;

3) BU3HAYEHHSA KpUTEpito BUIIKOBHOCTI Yy MaL,ieHTa.

Kapigi lyniek E.A., Kamnawboni M., flyrani &,
Onan X., Kiniu 4., fanbaHo M., MiHkioTTi /1. [27] noBigo-
MAAIOTb: « ANeNIbHUI reTeporeHHNN aedeKT, cnpudinHe-
HUI PI3HUMM MyTaLiAMMK B reHi anbbymiHy B rOMO3UroT-
HOMy abo CKNnaZHOMY reTepo3uroTHOMy CTaHi. Hosui
BUMaZOK BPOAMEHOI aHanbbymiHemii, giarHocToBaHOI
Y HOBOHAPOAKEHOrO XKiHOYOI CTaTi Big KpoBHOCMOPIA-
HeHux (aBotopiaHux bpaTis i cectep) 6aTbKiB 3 AHKapW,
TypeyumrHa, 3 HM3bKOK KOHLEHTpaLieo anbbymiHy (<8
r/n) i BUpaXKeHi KAiHiYHI cumnTomm». OTKE BU3HAUYEHHS
KiZIbKOCTi anibbymiHy Aonomarae BU3HauMTK BUBIp me-
TOAY NiKYBaHHS.

[koHaTaH XoraH, Mepi Mpwusa, OnekcaHap HenbcoH
NeyH [28] cTBepAKYHOTb, AKLLO MOHOK/IOHA/IbHICTb 0Ye-
BWAHA, BaX/IMBO PO3PIi3HATU YMOBM i3 BifKNaLEHHAM
iHTAKTHOT MosieKyIn imyHornobyniHy abo nvwe nerkmx
NaHUoriB. Y CMBOPOTLL KPOBI B LMX BUNAAKax A4oNoOma-
ra€ BUABWUTU AjiarHo3 AocnigxeHHa 6inkis.

Nesit A.T., Nesit M.[. [29] cTBepAKYIOTb, WO NpU-
rHiYeHHsA iHcyniHonoaibHoro gakTopa, BiNbHOTO TUPOK-
CMHY Ta TPUMUOATUPOHIHY MPU3BOAMUTL A0 XPOHIYHOrO
meTabonivyHoro aunao3sy, KOTPUN BUKINKAE HEraTUBHUM
6anaHc a30Ty Ta 3HUKYE CMHTE3 anbbyMiHy B NHOANHW.
Taknm YnHOM MeTaboniyHWi aunpo3 NPUrHIYYeE CUHTE3
6inka.

FnoanbbymiHemis nos’A3aHa i3 3anaseHHAM Ta 3a-
naneHHs 36inblUye NPOHUKHICTb KaninapisB i BUBINbHEH-
HSl CMPOBATKOBOrO a/bOYMiHY, LLLO NPU3BOANUTL A0 PO3-
LWMPEHHA IHTEPCTULLIANBHOIO NPOCTOpy Ta 36iNbleHHSA
06’emy posnoginy anbbyminy. JlikyBaHHA rinoanbbymi-
HeMii Mae 6a3yBaTMCA Ha YCYHEHHI NPUYMH TPUBAKOYOTO
3ananeHHsn, a He Ha iHy3ii anbbyminy. FnoanbbymiHe-
Mif € pe3ynbTaToM KOMBiHOBaHUX edeKTiB 3anasieHHsA
Ta HeJOCTaTHbOrO CMOMMBAHHA BinKka Ta Kanopik y na-
LLIEHTIB i3 XPOHIYHMMM 3aXBOPHOBAHHAMMW, TAKUMU fAK
XPOHIYHa HMPKOBA HEAOCTaTHICTb. 3ananeHHA Ta HeJo-
CTAQTHE XapyyBaHHA 3HUXKYIOTb KOHLLEHTpaLito anbbymi-
HY LWAAXOM 3HUMKEHHSA LWBUAKOCTI MOro CMHTE3y, ToAi AK
ofHe Nvwe 3anafieHHA nos’s3aHe 3 6iNbWO YacTKo-
BOIO LWBKUAKICTIO KaTabonismy (FCR) i, y KpaliHix Bunaa-
Kax, NigBULLEHUM BUBEAEHHAM abOYMiHY 3 CYAUHHOTO
BiaAiny. BUHMKAe NOPOYHMI KacKag noain, y AKX 3ana-
JIEHHA BUK/IMKAE QaHOPEKCItO Ta 3HUXKYE edeKTUBHE BU-
KOPWUCTaHHA AiETUYHOrO HiNKa Ta CNOXKMBAHHA eHeprii Ta
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nocuntoe KaTaboniam KAYOBOro COMATUYHOro 6ifiKa,
anbbymiHy. FinoanbbymiHemia € NOTYKHUM MpPeauKTo-
POM CMEPTHOCTI Y MALEHTIB 3 XPOHIYHOK HMPKOBOIO
HeAOoCTaTHICTIO, i OCHOBHOI MPUUYMHOK CMepTi B LN
nonynsAuji € cepuesBo-CyAMHHI 3aXBOPOBaHHA. 3ananeH-
HA MoB’sA3aHe i3 3aXBOPIOBAHHAM CYAWH i, NMOBIpHO,
CNPUYMHAE MOLWKOAKEHHA E€HOO0TENII0 CYAMH, @ TaKOXK
rinoanbbymiHemia AK ABa OKPeMUX NPOABY 3anasabHOro
npouecy. AnbbymiH mae 6e3niy Baxausux o¢isionoriy-
HUX edeKTiB, HeobXigHUX AN HOPMaNbHOIO 340P0B’'A.
OfHak npocte BBeAEHHA anbbymiHy naujieHTam y Kpu-
TUYHOMY CTaHi 3 rinoanbbymiHEMIEID HE NOKpaALLYE BU-
YKMBAHHA YW 3HUXKYE 3aXBOPIOBAHICTb. TaKMM YMHOM,
BMCHOBKM 3 LMX KAIHIYHUX AOCNIAMKEHb NPUMNYCKalOTb,
O NpUYMHa rinoanbbymiHemii, a He HU3bKUIA piBEHb
aNbbyMiHy KOHKPETHO, BiANOBiAa€E 3a 3aXBOPIOBAHICTb i
cMepTHicTb. [30]

BucHoBKM.

[onoayBaHHA YM HEOOCTATHA KiNbKICTb HAAXOAMKEH-
HA BinKa 3 e 40 opraHiamy cnpuatoTb BUHUKHEH-
HIO MaTONOrYHUX CTaHIB, WO HEraTMBHO BM/IMBAlOTh Ha
KUTTA NOAUHKU. Y LbOMY, HA Hally AYMKY, Oy¥Ke Ba-
INBA PO/ib KOPEKLLT XapyyBaHHA, AKe byae BNAMBaTU Ha
3aranbHUI CTaH OpraHiamy NI0ANHU. TaKMM YMHOM, He-
3Ba)KalOUM Ha IHTEHCMBHI JOCNIAMKEHHSA, 3a/1MLWaoTbCA
BIAKPUTMMM NPoBAEMUM KOpEeKLii XapuyoBUX MOPYLLEHb.
Komnnekc gocnigskeHb y ranysi nabopatopHoi aiarHoc-

TUKW Ta iIHCTPYMEHTANbHUX METOAIB AOC/IAKEHHA CpU-
A€ BCTAHOB/IEHHIO MPUYMHM NOPYLLEHb Ta MOKPALLEHHIO
NPOrHO3y Ta AKOCTI XXUTTA MALLEHTIB, AKI CTUCKAOTbLCA i3
npobaemoto HecTadi 6i/ika B LLOAEHHOMY PaLLiOHi.

MepcneKkTMBM NOAANBLUNX [OCNIAMKEHD.

Ha ocHOBi nmpoBeAeHOro Hamu aHanizy BMHMKAQ
HeobXigHICTb LinicHoro migxody A0 BBEAEHHA MalieH-
TiB i3 NOpyLWEHHAMM NoB’A3aHUMM i3 HecTauyelo binKka
B LLOAEHHOMY paLioHi, O NOEAHYE B COBI TpaaULiliHi
MeANYHI NPOorpamm KOpekKLii paLioHHa Xxap4YyBaHHA. 3a-
rasibHa KifibKicTb 6ilKa 3MeHLLYETbCA B KPOBi 3@ PaxyHOK
anbbymiHoBOI ¢pakuii. o anbbymiHoBOi dpaKLili Bia-
HOCATb: NpeasibbymiH, anbbyMiH, TUPOKCMH-3B’A3yOUNIA
6inok. nobyniHn 3abesnevyyoTb iIMyHOMOrIYHY oOnip-
HiCTb Ta NPoOTU3anasibHy peakLilo Lo, BUKOHYE barato
iHWKX GYHKUIN, AK anbdal-rnobyniHun, anbda 2-rnoby-
NiHn, 6eTta-rnobyniHn, rama-rnobyniHn, AKi BigHOCATb
[0 6inKkoBuX dpaKuin KpoBi, AKi 3abe3neyyioTb iHOpP-
MaLjiHe 3HaYeHHA AnA AiarHOCTUMKM XBOpob. Y cTaT-
Ti NpeAcTaBAEHO OMNAL Y AKOMY MAETbCA MPO CyvyacHy
OHOBJIEHY AiarHOCTUYHY KOHLLENLi0 NOpyLIeHb Xap4y-
BaHHA NOB’A3aHMX i3 HecTayetlo 6ifika, 30Kpema TaKux
nopyLleHb, AK 3MiHa OHKOTUYHOrO TUCKY. Pe3synbtati
OOCNiAXKEeHb MOXYTb BYTW 3aCTOCOBAHi B MOHITOPUHTY
CTaHy NaLieHTiB AR KoperyBaHHA Ta 3anobiraHHA nopy-
LEeHb XapyyBaHHSA NOB’A3aHMUX i3 HecTayeto 6ifKa B Wo-
LEHHOMY PaLLioHi.
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TEOPETUYHI NEPEAYMOBMU LUIHHOCTI BIJZIKA B MPOAYKTAX XAPYYBAHHA TA LWOAEHHOMY PALIOHI

CHicap O. C., PyguwuHa A. €.

Pestome. MNpu gediunTi 6inka B iXKi 6€3 amMiHOKMCNOT, LLO MOro CKNaaaoTb, He MoXKe byTn 3abesneyeHa poboTa
OCHOBHWX CTPYKTYPHMX KNITUH, OpraHis, TKaHMH. AMIHOKMCNOTKU, KOTPi BXOA4ATb A0 CKnagdy 6inkiB noginaoTbesa Ha
3aMiHHI Ta He3aMmiHHi. [10 He3aMiHHUX aMiHOKMCNOT, KOTPi HAAX0AATb 3 i¥Keto, BiAHOCATb: BaNiH, Ni3WH, NENLETUH,
i301eNUETUH, METIOHIH, TPEOHIH, TPUNTOdaH, deHinanaHiH. HenoBHOLHHI 6iNKM XapaKkTepuaytoTbes aediumMTom oa-
Hiei abo AeKiNbKOX HeE3aMiHHUX aMiHOKMUCAOT. [Jo 3aMiHHUX aMiHOKMUCNIOT BiAHOCATb: anaHiH, acnapriHoBa KMCAOTa,
acnapriH, ryTamiHOBa KMCA0Ta, IyTaMiH, MPOAiH, MiLWH, CEPUH, KOTPi CUHTE3YIOTbCA 3aHOBO B opraHiami. Jediynt
B ’Ki OKpeMMnx He3aMiHHMX aMiHOKMCNOT NOPYLUYE CUHTE3 BiNlka 3 NOABOK MEBHUX KAIHIYHUX CMMNTOMIB. Bci Binku
NoAINATLCA HA NPOCTI, KOTPI NPW PO3Naai PO3LLEN/IOTLCA TiZIbKM HA aMIHOKMCNOTM Ta BaXKKi —KpiM amMiHOKMCNOT
Ha iHWi opraHiyHi Ta HeopraHiyHi 3’eAHaHHA. MpK NopyLweHHi cMHTe3y BiNKiB y TKAHMHAX CNOCTepiraeTbCA rinonpo-
TeiHemia 0cobAnBO MpU roNoAyBaHHI, CYNPOBOAMKYETbCA 3HUMKEHHAM KOHLEHTPaL,i anbbyMmiHiB,Ta cnocTepiratoTbes
3MiHW BiAHOLWEHHA KOHLLEHTPAL,in OKpeMuX BifIKiB Naa3Mm KPOBi, WO BUKANKAKOTb ANCNPOTEIHEMItD. ANbBYMiH-CUH-
TE3YETbCA B NeYiHL,i, CKAaZa€ biNblly YacTUHY 3aranbHOro 6inka. OHKOTUYHMIA TUCK NA3MM Ha MOJIOBUHY 3yMOB/ie-
HWUI anbbymiHamu. MNpu 3HMMKEHHI KinbKOCTI anbbymiHiB HuxKue 30 r/n, Hopma cknagae 35-45 /1 OHKOTUYHMIA TUCK
3MEHLUYETbCA | BOAA NEPEXOAMUTb i3 MN1a3MM KPOBi Y BHEKNITUHHMIA NpocTip. Haltbinbw BupaxkeHa rinoanbbymiHemis
CMOCTEPIraeTbCA NPY 3aXBOPHOBAHHAX MNEYiHKN Ta HUPOK. MiATPMMaHHA OHKOTUYHOTO TUCKY BiNIKOBOLO i¥Keto y paui-
OHi AyXKe BaxkmBe gns 3anobiraHHA rinonpoTteiHemil, AucnpoTeiHemii Ta 3axBoptoBaHb HUPOK. OcKinbku npu bara-
TbOX 3aXBOPHOBAHHSAX CNOCTEPIraloTbCA 3MiHU Y BMICTY OKpeMmx Bi/IKiB, BMICT IX KOHLEHTpPALLi MOXKe AaTU KOPUCHY
AiarHocTuYHy iHpopmaLito. [lo 3arnbeni moxke NpUBECTM BiACYTHICTb 6iNKa y paLioHi Npu Lbomy a30TUCTUI BanaHc
HeraTMBHUMI, 3aBAAKM po3naay 6ifIKy BNACHMX OpPraHiB Ta TKaHUMH. HeobXxiaHicTb po3naay BnacHMx 6inkis npu 6in-
KOBOMY roflofyBaHHi 38’A3aHa i3 QyHKLiEO Pi3HMX OpraHiB: BIgMUPAHHAM Ta BUAANEHHAM AEAKUX TKAHWH Ta HOBO-
YyTBOPEHb, PYMHYBAHHAM KAiTUH KpoBi. HeraTMBHWUIA a30TUCTUIM BanaHC CNOCTEPiraeTbCa NPU HECTadi y NPoAyKTax
Xap4yyBaHHA He3aMiHHUX aMiHOKMUC/IOT, a TaKOoX Npu 6iIKOBOMY ro/iofyBaHHi.

Kntouosi cnosa: 6inok, 6inkoBa HefOCTaTHICTb, rinonpoTeiHemin, ANCNpoTeiHEMIA KPOBi, 3aXBOPHOBAHHA HUPOK,
OHKOTUYHUI TUCK.

THEORETICAL PREREQUISITES OF THE VALUE OF PROTEIN IN FOOD PRODUCTS AND IN THE DAILY DIET

Snisar O. S., Rudyshyna A. Y.

Abstract. Protein deficiency in food without its stored amino acids cannot be ensured by the work of the main
structural cells, organs, tissues. Amino acids that are part of proteins are divided into replaceable and irreplaceable.
Essential amino acids that come with food include: valine, lysine, leucetin, isoleucetin, methionine, threonine,
tryptophan, phenylalanin. Inferior proteins are characterized by a deficiency of one or more essential amino acids.
Replacement amino acids include: alanine, aspartic acid, aspargin, glutamic acid, glutamine, proline, glycine, serine,
which are synthesized again in the body. Deficiency in the food of individual essential amino acids disrupts protein
synthesis with the appearance of certain clinical symptoms. All proteins are divided into prost, which at decay
are broken down only into amino acids and heavy-crim amino acids into other organic and inorganic compounds.
When the synthesis of proteins in tissues is disrupted, hypoproteinemia is observed, especially during fasting,
supruvodovoj reduced albumin concentration, and there are changes in the concentration ratio of individual plasma
proteins causing dysproteinemia. Albumin-synthesized in the liver, makes up most of the total protein. The oncotic
pressure of the plasma by half is due to albumins. When the number of albumins decreases below 30 g/I, the norm
is 35-45 g/l, the oncotic pressure decreases and water passes from the blood plasma to the non-cellular space. The
most pronounced hypoalbuminemia is observed in liver and kidney diseases. Maintaining oncotic pressure with
protein food in the diet is very important to prevent hypoproteinemia, dysproteinemia, and kidney disease. Since
many diseases show changes in the content of individual proteins, the content of their concentration can give useful
diagnostic information. The absence of protein in the diet can lead to death at the same time, the nitrogen balance
is negative, due to the breakdown of the protein of its own organs and tissues. The need for the breakdown of their
own proteins in protein starvation is associated with the function of various organs: the death and removal of some
tissues and neoplasms, the destruction of blood cells. Negative nitrogenous balance is observed in the absence of
essential amino acids in food, as well as in protein starvation.

Key words: protein, protein deficiency, hypoproteinemia, blood dysproteinemia, kidney disease, oncotic
pressure.
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PROGNOSTIC VALUE OF CELLULAR CHANGES IN THE BLOOD TEST DURING COVID-19

INFECTION
Dnipro State Medical University (Dnipro, Ukraine)
s.lyuda@i.ua

Changes in laboratory tests help in risk stratification and early adjustment of therapy in any pathology, COVID-
19 infection is no exception. Therefore, work on the systematization of hematological changes in COVID-19 infec-
tion, which have clinical prognostic value, deserves attention. Established that important biomarkers of the severity
of COVID-19 infection are lymphopenia, primarily due to CD8 T-lymphocytes, neutrophilia, thrombocytopenia, de-
creased monocyte count, leukocytosis or leukopenia, and an increase in eosinophils. The progression of inflamma-
tion with a high risk of death in COVID-19 infection is associated with the following changes in a blood test: an in-
creased ratio of neutrophils/lymphocytes, neutrophils/platelets; decrease in the ratio of the number of lymphocytes/
leukocytes, progression of lymphopenia, neutrophilia, decrease in eosinophils, progression of thrombocytopenia,
anemia, increased distribution of erythrocytes by volume.

Key words: COVID-19, blood tests, hematopoiesis, cellular changes, prognosis.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work of the
department «Clinical, functional and morphological
changes in the cardiovascular system in patients with
acute and chronic coronary heart disease, arterial
hypertension and heart failure in combination with
accompany pathology», state registration number
0120U102731.

Introduction.

Changes in laboratory tests help in risk stratifica-
tion and early adjustment of therapy in any pathology,
COVID-19 infection is no exception. There are numerous
reports in the literature about changes in the blood test
in this disease. Characteristic is their diversity and ambi-
guity. The latter depend on the pathogenesis prevailing
in the patient from the different mechanisms of the cel-
lular response in the development of infection. In par-
ticular: the direct effect of the virus on hematopoiesis,
the immune response to the pathogen, the severity of
destructive processes in tissues during the development
of the inflammatory process. Therefore, work on the
systematization of hematological changes in COVID-19
infection, which have clinical prognostic value, deserves

attention. There are few publications on this problem
[1], which requires further systematization of the data-
base.

The aim of the study.

To review the database on changes in peripheral
blood parameters and their prognostic value in COVID-
19 infection.

Object and research methods.

We used English-language articles in PubMed data-
bases over the past 10 years with keywords - peripheral
blood, cellular composition, coronavirus infection, prog-
nostic value.

Main part.

The database presents the most frequent reports of
prognostic value in COVID-19 lymphopenia and neutro-
philia. In the case of a severe course of the disease, lym-
phopenia is more pronounced, compared with a milder
course [2-6].

The researchers analyzed subpopulations of lym-
phocytes. According to some authors, there was no
significant difference in total T- and CD4 T-lymphocytes
between groups of patients with severe and mild in-
fection. However, in patients in the intensive care unit
(ICU), the number of CD8 T cells (suppressor/cytotoxic)
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