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Infectious diseases are a significant problem in poultry farming, be-
cause they significantly slow down the growth rate of the industry and
lead to losses. For the productive development of the industry and the
avoidance of danger to the health of consumers due to the uncontrolled
use of these drugs, it is worth using alternative methods of protecting
poultry and improving the quality of the obtained products, in particular
drugs obtained by nanotechnological means. Nowadays, nanoparticles
of various minerals are used in poultry farming, the mineral antagonism
of which is reduced in the intestines, compared to preparations of the
usual size, which contributes to the modulation of absorption mecha-
nisms, optimization of the immune response, and increased efficiency
of digestion.

Oxidative stress is a harmful factor for cellular integrity due to the
constant release of reactive forms of oxygen. Se is widely used as a
supplement to reduce oxidative stress. The element is found in organic
and inorganic compounds, replaces Sulfur in protein molecules and is an
important part of selenoproteins. Se is known for its antioxidant activity,
plays a major role in optimizing redox potential, reproductive process-
es, hormone metabolism, muscle development, and anticarcinogenesis.
Nano-Se results in higher Se retention activity due to smaller size and
greater bioavailability.

Biogenic selenium nanoparticles (SeNPs), synthesized with the par-
ticipation of bacteria, have unique physicochemical and biological prop-
erties compared to inorganic and organic compounds, and nanoseleni-
um-enriched probiotic bacteria can be effectively used as an alternative
to other forms of selenium as food and feed additives.

The work compared the composition of fatty acids of lipids extract-
ed from erythrocytes of quail blood, which were injected with sodium
selenite and pro-oxidant nano-Se. With the introduction of nanoseleni-
um, a decrease in the level of NFAs was noted, as well as a significant
increase in the level of the main PUFAs. The lack of compensatory
accumulation of docosapolyene fatty acids in the cell membranes of
erythrocytes of birds of the 2™ group can be considered as a factor of
the beneficial effect of the administered drug, as well as as a justifica-
tion for the need to prescribe complex drugs to birds capable of modu-
lating the fatty acid composition of cell membranes. The effectiveness
of using a complex nanopreparation consists in normalizing the level
of fatty acids and restoring their metabolism at the stage of eicosanoid
formation.

Key words: fatty acids, quails, peroxide oxidation, selenium, sodi-
um selenite, nanoselenium, nanoparticles, lipids.
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Problem statement and analysis of recent
research. Infectious diseases are a significant
problem today in poultry farming, because they
significantly slow down the growth rate of the in-
dustry and lead to losses. Vaccines and antibiot-
ics, which are currently used to fight pathogenic
microorganisms, can pose a danger to the health
of consumers due to the uncontrolled use of these
drugs. For the productive development of the poul-
try industry, it is worth using alternative methods
of poultry protection and improving the quality of
the obtained products, in particular drugs obtained
by nanotechnology [5].

Currently, poultry farming uses nanoparticles
of various minerals (Argentum, zinc oxide [5],
cerium dioxide, copper [27], Ferrum, Selenium
[5]), the potential of which has not yet been ful-
ly utilized due to insufficient knowledge. Mineral
compounds are scarcely available from a biologi-
cal point of view for animals, and in the nanoform,
mineral antagonism in the intestines is reduced,
which contributes to the modulation of absorp-
tion mechanisms, optimization of the immune re-
sponse of the bird's body and increased digestion
efficiency [25], reduction of cases of early embry-
onic mortality [16].

Nanomaterials, as biosensors, are used to ob-
tain information about the course of various types
of metabolism in tissues and cells, and thanks to
the ultra-sensitive determination of the content
of nutrients, their metabolites, and the activity of
biologically active compounds, they increase the
understanding of the nature of the interaction of
these substances [16], their bioavailability, and
food evaluation of the obtained products [25].

Nanoparticles (NPs) enter the body from food
or water and through parenteral administration of
nanopreparations [20]. Their bioavailability usu-
ally decreases when passing through the gastroin-
testinal barriers, intestinal mucosa and liver, and
with direct introduction into the systemic circu-
lation by parenteral injections, bioavailability is
100%. Depending on the size, nanoparticles can
transit through the digestive tract without being
absorbed by the body, or penetrate through the in-
testine and reach organs and tissues with the blood
flow [23]. In monogastric animals, the mechanism
of conversion of nanosized Se preparations into
selenite assumes that the intestinal microbiota
converts nano-Se into selenite, Se-phosphate or
H,Se, which ultimately leads to the synthesis of
selenoproteins [20].

Addition of nanosilver and inorganic Se to the
diet does not cause weight gain, feed consump-
tion and changes in feed conversion ratio, but
increases relative weight of liver and small intes-
tine (p<0.05) of broilers [23]. Feeding Selenium
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nanoaquachelates with vitamin E had a positive
effect on calcium-phosphorus metabolism in lay-
ing hens.

There are data on the effect of Selenium on
enterocytes [14], in particular its effect on the
reduction of intestinal tumorigenesis in multiple
intestinal neoplastic mutations. Selenium supple-
mentation can be hypothesized to have some ef-
fect on intestinal growth, including cellular differ-
entiation of the intestinal mucosal epithelium. An
important effect of Selenium on breeding chickens
due to increased resistance to oxidative stress [12]
and increased resistance and immunological status
of the organism was revealed. There are reports
that, in addition to having a positive effect on in-
testinal morphology, Selenium is able to improve
the composition of the intestinal microbiota and
act as an antioxidant.

Oxidative stress is a detrimental factor for
cellular integrity due to the constant release of re-
active oxygen species mediated by various biotic
(bacteria, viruses, fungi, etc.) and abiotic stressors.
Such a trace element as Selenium with a powerful
antioxidant potential is widely used as a feed ad-
ditive to reduce oxidative stress in living systems
[3; 8; 11]. Selenium is widely found in organic
and inorganic compounds [8]. It replaces Sulfur
in protein molecules and is an important part of a
number of enzymes (selenoproteins). Se is main-
ly known for its antioxidant activity and plays a
major role in redox potential optimization, repro-
ductive processes, thyroid hormone metabolism,
muscle development, and anticarcinogenesis [18].
Nano-Se results in higher Se retention activity due
to smaller size and greater bioavailability [15].
Glutathione peroxidase is the first selenoprotein
discovered in biological systems with antioxidant
activity [8].

Biogenic selenium nanoparticles (SeNPs),
synthesized with the participation of bacteria, have
unique physicochemical and biological properties
compared to inorganic and organic compounds.
Nanoselenium-enriched probiotic bacteria can be
effectively used as an alternative to other forms of
selenium as food and feed additives [28].

It has been established that biogenic selenium
nanoparticles affect the redox-sensitive transcrip-
tion factor Nrf2 (Keapl/Nrf2/ARE signaling),
which activates gene expression and the synthe-
sis of a number of antioxidant and cytoprotective
proteins, including quinone oxidoreductase, glu-
tathione peroxidase, heme oxygenase-1, gluta-
thione-S-transferase, = gamma-glutamylcysteine
synthetase, glutathione reductase and superoxide
dismutase [2; 24]. Biogenic nanoselenium parti-
cles activate the Nrf2-ARE system through p38,
ERK1/2, and AKT-mediated phosphorylation of
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Nrf2 to improve the antioxidant function of intes-
tinal epithelial cells [24].

The addition of nano-Se is used in poultry
diets to monitor the intensity of growth, redox
and immune processes. The addition of nanose-
lenium improves the reproductive performance
of poultry [28]. Nano-Se showed better results
on body weight gain compared to sodium sel-
enite in broiler diets [18]. Similar results were
also observed when 0.3 mg/kg of Se was add-
ed to the basic diet in the form of nanoelemen-
tal Se, sodium selenite or selenium-containing
yeast [1; 3; 15]. The combination of probiotics
and Se nanoparticles also showed improvement
in growth, skeletal muscle fatty acid profile, and
serum oa-tocopherol content in broilers. Nano-Se
optimized the antioxidant status through the ef-
fect on the activity of antioxidant enzymes and
increased the level of IgG and IgM compared
to organic and inorganic Se compounds under
conditions of oxidative stress [4] in chickens and
thermal stress [11] in broilers, while improving
growth and immunity indicators, activating the
expression of cytokine genes.

Recent studies have focused on the use of Se-
lenium to engage the antioxidant defense system
[4; 6], however, there are quite a few reports on
the use of nanoscale preparations of Selenium.
Thus, feeding nano-Se to broilers significantly
increases the activity of GSH-Px and superoxide
dismutase (SOD) in blood serum and reduces the
concentration of malondialdehyde [11]. Nano-Se
increases the antioxidant capacity of the liver due
to a decrease in the amount of oxidized GSH-Px
in the liver. Selenium compounds normalize blood
biochemical parameters in case of intoxication [7]
and, according to current data, Selenium can mod-
ulate viral diseases, including COVID-19.

The aim of the research was to determine the
composition of fatty acids of lipids, as the main
substrate of peroxidation, extracted from erythro-
cytes of the blood of quails, which were injected
with sodium selenite and nanoselenium.

Material and methods of research. The
study used sodium selenite (a traditional mineral
supplement for poultry diets) and a new nano-
preparation of Selenium, obtained using strains of
L. plantarum cultures provided from the collec-
tion of microorganisms of the Institute of Micro-
biology and Virologynamed after D.K. Zabolotny.
In our previous studies, we evaluated the stability
of nanoselenium, investigated acute and chronic
toxicity in laboratory animals, and characterized
the nanopreparation using transmission electron
microscopy (TEM), which indicated the non-tox-
icity and stability of the synthesized nanoprepa-
ration.

In the future, comprehensive production stud-
ies were conducted on quails in order to study the
lipid metabolism in the bird's body and compare
the effects of traditional and new forms of seleni-
um. During the research, the general principles of
bioethics, legal norms and requirements were fol-
lowed. In the case of studying the biological effect
of various forms of Selenium, 120 quails of the
Pharaoh breed were selected at the age of 1-day-
old and 2 groups were formed using the method
of analogues - a control group (received sodium
selenite) and an experimental group (received
nanoselenium) of 60 heads each. The conditions
of keeping quails were the same and corresponded
to zootechnical standards. The quails were kept in
cages with a local heating system, fed compound
feed according to recipes according to age. Poul-
try received complete compound feed with the ad-
dition of sodium selenite (group 1) and biogenic
nanoselenium (strains of L. Plantarum cultures
previously grown on a Selenium-enriched medi-
um) (group 2) by multistage mixing. The dosage
of Selenium drugs corresponds to the established
effective amounts according to previous scientific
studies [22] and was 0.3 mg/kg of feed.

For research, biological material was collected
from 5 poultry heads at the same time to exclude
daily fluctuations of physiological and biochemi-
cal parameters.

The extraction of lipids from plasma and blood
cells was carried out with a chloroform-methanol
mixture in a volume ratio of 2:1 [26]. Separation
of lipids into fractions was carried out on thin-lay-
er silica gel plates in the solvent system hexane
: diethyl ether : glacial acetic acid (85 : 15 : 1).
Detection of individual fractions of lipids on both
plates was carried out in iodine vapor. The isolated
lipid fractions were removed from the first plate
and, after adding potassium dichromate solution
to them, colorimetrically, and transesterified from
the second plate. The identification of lipid frac-
tions on the plates was carried out using standard
lipids with the degree of purification of ChC. Ac-
cording to the results of thin-layer chromatogra-
phy, the content of individual classes of lipids of
the first plate was calculated according to the for-
mula with correction coefficients for each studied
fraction. These coefficients were calculated as the
ratio of the extinction of the non-esterified form of
cholesterol (internal standard) and the extinction
of the investigated lipid fractions. Transesterifica-
tion of lipids from the second plate was carried out
by dissolving them in hexane. Later, a 5% solu-
tion of sodium methylate in methanol was added
to the obtained hexane solution of lipids in a test
tube and shaken for 3—4 minutes. After separating
the contents of the test tube, the upper layer was
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removed with an automatic pipette, concentrated
and introduced into the evaporator of a gas-liquid
chromatographic apparatus, which has a column
selective for long-chain fatty acids. A gas-liquid
chromatograph (Chrom-5, Praha) with a steel
column of 3700%3 mm was used for studies of
methyl esters of fatty acids. The calculation of the
content of individual fatty acids based on the re-
sults of gas chromatographic analysis was carried
out according to the formula, which includes cor-
rection factors for each studied fatty acid [2626].
These coefficients were found as the ratio of the
peak area of heptadecano (internal standard) and
the studied fatty acid at a concentration of 1:1 in
the isothermal mode of the chromatograph.

Variational and statistical processing of the
data was carried out using the Microsoft Excel
program according to the formulas created by us.
Arithmetic mean value (M), standard error (m)
and mean square deviation (0 ) were determined.
The reliability of changes was determined by Stu-
dent's t-test.

Research results and discussion. The normal
metabolism of the body depends on many factors,
in particular, on the content of lipids and fatty sub-
stances. Being energy-intensive substances, lipids
at the same time perform a number of other vi-
tal functions and can cause metabolic disorders
if their amount or individual fractions ratio in the
diet is incorrect. In particular, cholesterol is a sub-
stance from the group of sterols, which is found
in large quantities in nervous and fatty tissues, the
liver and is a precursor of steroid hormones, bile
acids, lipoproteins and vitamin D. Its excess in
the body leads to the formation of gallstones and
cholesterol plaques in blood vessels. Triglycerols
- esters of glycerol and VLC, are a natural reserve
of fatty acids that participate in the synthesis of
triglycerides, phospholipids, hormones, ketone
bodies, are a blood vehicle, the main component
of natural skin lubrication and the most import-
ant form of energy storage. Fatty acids are the ba-
sis for the formation of phospholipids, form cell
membranes, and are the precursors of prostaglan-
dins and leukotrienes.

Our previous studies had established that the
addition of selenium preparations to the quails'
diet causes a tendency to decrease the content of
lipid spectrum indicators, as well as total lipids,
while the use of nanoselenium provokes a more
pronounced drop in the content of total lipids and
their fractions, in particular, cholesterol and tria-
cylglycerols in the blood of quails, which is con-
sistent with data from the literature [13].

It is known that microorganisms in the digestive
tract can take part in the metabolism of cholesterol
in the body, acting on the cellular systems of the
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host enzyme that synthesize endogenous cholester-
ol. The hypocholesterolemic activity of strains of
lactic acid bacteria L. casei IBM-7280 [19] was es-
tablished in in vivo experiments on a mouse mod-
el. Studies [17] found that plasma cholesterol and
triglycerides were reduced, while high-density li-
poprotein (HDL) was increased with probiotic and
selenium supplementation. Perhaps this is due to
the activation of lipolysis to supply Selenium.

The use of Selenium preparations also result-
ed in a tendency to increase the content of Calci-
um and Phosphorus in the blood serum of experi-
mental quails in our previous studies, a significant
change was the use of sodium selenite (p<0.05).
In the case of stimulation of the metabolic activ-
ity of probiotic preparations, low-molecular fatty
acids (acetate, lactate, propionate, butyrate) are
formed, which lower the pH in the intestines, pro-
mote the assimilation of Calcium, Magnesium,
and Ferrum [6].

Research [10], in which probiotics were
added, showed a decrease in the content of tri-
glycerides and cholesterol in the blood. It has
been suggested that some bacterial probiotic
strains can incorporate cholesterol into bacterial
cells and hydrolyze bile salts that inhibit the ac-
tivity of 3-hydroxy-3-methylglutaryl-coenzyme
A (HMG-CoA) reductase, which plays a key role
in the synthesis of this sterol. limiting the rate of
cholesterologenesis and reducing the total pool of
cholesterol in the body.

It is believed that probiotics containing spe-
cific microorganisms contribute to the transforma-
tion and assimilation of nano-Se in the intestine
[21]. One of the possible mechanisms of nano-Se
transformation may be mediated by the action of
microbiotics in the intestine, which are able to
transform nano-Se into selenite, H2Se or Se-phos-
phate with further synthesis of selenoproteins [21].

Polyenoic fatty acids (FA) are not synthesized
in the body, but are irreplaceable vitamin-like
factors that enter with feed. Their normal content
depends on the mobility of membranes and their
performance of physiological functions (differ-
ential permeability, active transport of ions and
metabolites, protective and support functions, par-
ticipation in the transmission of excitation, con-
tractility, etc.). Damage to structural components
of membranes in the process of LPO negatively
affects their functions.

The aim of our current research was to deter-
mine the composition of fatty acids of lipids ex-
tracted from erythrocytes of the quails blood, which
were injected with the studied drugs. Since both the
traditional mineral preparation of Selenium and the
newest nanoforms of the element showed a posi-
tive effect on the metabolic processes in the body
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of quails, it was decided to compare the intensity
of their effects. Table 1 shows data on the content
of individual fatty acids in the membranes of eryth-
rocytes of birds of the experimental and control
groups. In birds of the 1st group (received sodium
selenite), compared to the 2nd group (nanoseleni-
um reseived), the percentage content of acids 14:0,
16:0 and 18:0 probably decreases. At the same
time, the level of acids 20:4 (®-3), 22:3, 22:5 (»-3)
and 22:6 (®-3) increases significantly. Moreover,
the percentage of 22:6 (®0-3) in the erythrocyte
membranes of quails of the 1st group is 3.2 times
higher than that of the 2nd group, and 20:4 (0-6) by
33.6%. Therefore, in the bird that was injected with
pro-oxidant nanoselenium, there is a decrease in
the level of NFAs, as well as a significant increase
in the level of the main PUFAs.

It is known that erythrocytes do not have their
own genetic apparatus that regulates the biosyn-
thesis of fatty acids, which are transferred to these
cells with the help of very low-density lipopro-
teins, mainly from the liver, where their synthesis
takes place. Only NFAs and monoene fatty acids
can be synthesized de novo in the body of humans
and animals. A decrease in the content of polyun-
saturated fatty acids during oxidative stress can
occur due to a decrease in the intensity of their
de novo synthesis. As for the main PUFAs of the
n-3 and n-6 series, they are not synthesized in the
animal body from NFAs and MNFAs.

The detected imbalance of fatty acids due to the
introduction of sodium selenite may be associated

with a violation of the formation of fatty acids un-
der the influence of elongases and desaturases. Af-
ter the introduction of the complex drug, a normal-
ization of lipid parameters is observed in the fatty
acid composition of erythrocyte lipids, primarily
due to a change in the level of palmitic, arachidon-
ic, stearic, eicosate, and docosapolyene fatty acids.

The lack of compensatory accumulation of
docosapolyene fatty acids in the cell membranes
of erythrocytes of birds of the 2™ group can be
considered as a factor of the beneficial effect of
the administered drug, as well as as a justification
for the need to prescribe complex drugs to birds
capable of modulating the fatty acid composition
of cell membranes.

Oxidative stress is accompanied by the release
of catecholamines and glucocorticoids from the ad-
renal glands into the blood. Catecholamines, when
interacting with B-adrenoceptors on the surface of
the plasma membrane, activate signal transduction
reactions. Under the influence of phospholipase,
the release of PUFAs from phosphatidyllinositol
and phosphatidylcholine occurs. These fatty acids
are able to cause repression of genes that control
[-oxidation of fatty acids and the expression of pro-
teins involved in the synthesis of de novo lipids [9].
Endogenic fatty acid imbalance can be preceded by
changes in other lipid classes, including cholester-
ol. Since PUFAs are ligands for some transcription
factors that regulate the genetic level of synthesis
and lipid catabolism, fatty acids may be an inde-
pendent factor in various diseases.

Table 1 — Distribution of fatty acids in the membranes of erythrocytes of quails of the experimental groups,
mol % to the total content of fatty acids, M+m

Fatty acids and their codes 1. Sodium selenite o%.bljgrrl;ﬁg-zgfggﬁtln
Myristic C,, 0,39+0,05%* 0,78+0,08
Pentadecanoic C,, 0,18+0,01 0,17+0,03
Isopalmitic C, | 0,61+0,08 0,56+0,06
Palmitic C, 30,1+1,2* 37,842,6
Palmitic C, | 5,76+1,1 6,28+0,5
Margaric C ., 0,45+0,05 0,48+0,04
Stearic C 12,0£1,2* 17,1+1,4
Oleic C | 25,2443 24,2425
Linoleic C, 12,0+£2,5 11,1£1,6
Eicosatrienoic C, , 0,68+0,05%* 0,19+0,05
Arachidonic C,, 2,74+0,3* 1,82+0,2
Docosatrienoic C,, , 0,28+0,04* 0,15+0,03
Docosapentaenoic C,, 0,28+0,06* 0,12+0,02
Docosahexaenoic C,, 0,16+0,04* 0,05+0,01
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Conclusions. Increasing percentage content
of 22: 5 (o-3), 22: 6 (0-3) in erythrocyte erythro-
cyte membranes are a factor in protection against
peroxide damage. The main intracellular depot of
some other PUFAs are phosphatidyllinositol and
phosphatidyletanolamine. The imbalance of fatty
acids in the erythrocytes of the birds, which were
administered sodium selenitis, is characterized by
a decrease in the number of major saturated fat-
ty acids, as well as an increase in the content of
polyunsaturated fatty acids (arachidonic and do-
cosahexaenoic). The effectiveness of the use of
a complex drug is to normalize the level of fatty
acids and restore their metabolism at the stage of
formation of eicosanoids.
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KupHOKHCJIOTHHIA CK/1ag MeMOpaH epUTPOLH-
TiB KPOBi nepeneJis

HexmicTpenko O. C., lllyabko O. I1., 'k H. B.,
Ounenxo JI. C.

3HaYHOIO MTPOOIEMOIO0 Y ITaXiBHULTBI € 1H(EKITiH-
Hi 3aXBOPIOBAHHSI, aJ’)KE BOHH CYTTEBO YIIOBUILHIOIOTH
TEMIIM 3POCTaHHS rajly3i Ta NPU3BOAATH 1O 30UTKIB.
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Jlnsi IpOAYKTHBHOTO PO3BUTKY Taily3l Ta yHUKHCHHS
HeOe3MeKn I 3710pOB'sS CIIOKHMBAdiB 332 HEKOHTPO-
JIbOBAaHOTO 3aCTOCYBAaHHs IIPENapariB BapTO BHKO-
PHUCTOBYBaTH ajbTEpPHATHBHI METOAM 3aXUCTy IITHII
Ta MOMIMIICHHS AKOCTI OTPUMAHOI MPOIYKIIiT, 30KpeMa
MpernapaTd, OTPUMaHI HAHOTEXHOJOTIYHHM IIUIIXOM.
HwuHi y nTaxiBHAITBI BUKOPHCTOBYIOTHCSI HAHOYACTHH-
KU Pi3HUX MiHEpajiB, MiHEpaIbHUH aHTaroHi3M SIKUX Y
KHIIKIBHUKY 3HIKYETHCS, TIOPIBHSIHO 13 IpernaparaMu
3BHYalfHOTO PO3MIpy, IO CHpPUSE MOAYJIALII MeXaHi3-
MIB BCMOKTYBaHH:, ONTHMIi3alii iMyHHOT BiAMOBiAl Ta
MIIBUIIECHHIO €(DEKTUBHOCTI TPABJICHHS.

OxcunmatuBHUH CcTpec € 3ryOHUM (aKTOpOM IS
KJIIITHHHOI IUTICHOCTI BHACIIAOK ITOCTIMHOTO BHBLJIb-
HEHHSl PEakTUBHHUX (DOPM OKCHUTeHy. Se Ma€ IIMpOKe
3aCTOCYBaHHS K 100aBKa /ISl 3SMEHILEHHS OKCHIATHB-
HOTro cTpecy. EjxeMeHT 3ycTpiyaeTbesi B OpraHiqyHuX Ta
HEOPraHIYHUX CIIONYKaX, 3aMillye€ CIpKy B OUTKOBHX
MOJIEKYJIaX 1 € BaXIJIMBOK YaCTHHOIO CEJICHOMPOTEi-
HiB. Se BIIOMUH CBOEI aHTHOKCHIAHTHOIO JI€I0, Bifi-
Tpa€e TOJIOBHY pOJIb B ONTHMI3alii peJOKC-TIOTEeHITialy,
PENPOIYKTUBHUX MpPOIecax, MeTadolli3Mi TOPMOHIB,
PO3BUTKY M’sI3IB Ta aHTHKaHIeporeHesi. Nano-Se 3y-
MOBITIOE BHIIY aKTHBHICTH YTPUMaHHS Se BHACIiJOK
MEHIIX PO3MIpiB Ta OUTBIIOT 6i0AOCTYITHOCTI.

Biorenni nanouactunku Ceneny (SeNPs), cun-
TE30BaHI 3a y4acTio OakTepiif, MaloTh yHiKanbHI (i-
3UKO-XiMigHI Ta OiOJIOTiYHI BIACTHBOCTI MOPiBHIHO
3 HEOPTraHIYHWMH 1 OpPraHiYHUMHU CHOJyKamH, a 30a-
radeHi HaHOCEJIeHOM MpoOioTHdHI OakTepii MOXYTh
e(PeKTHUBHO 3aCTOCOBYBATHCS SIK ajbT€pPHATHBA IS
inmmx Gopm CemneHy y CKIali XapdOBHX 1 KOPMOBHX
J00aBOK.

Y poOOTi MOPIBHIOBABCS CKJIa]] JKUPHUX KUCIIOT JIi-
HiJiB, EKCTPAroBaHMUX 3 EPUTPOLUTIB KPOBI NIEpETENiB,
SIKUM BBOJWJIA CEJICHIT HATPiI0 Ta MPOOKCHIAHTHHMN
HaHO-Se. 3a BBeleHHS] HAHOCEJICHY CIIOCTEepIiraii 3HH-
xenHs piBHsI HXKK, a Takox cyTTeBe 3pOoCTaHHS piB-
Hs1 ocHoBHHX [THJKK. BincyTHicTh KOMIIEHCATOPHOTO
HaKOIWYEHHs JIOKO3aIOJIIEHOBUX JKUPHHUX KHUCIOT Y
KIITHHHUX MeMOpaHax epUTPOLMTIB NTHUIl 2-01 rpynu
MOXKHA PO3MISIATH SIK (DaKTOp CHPHATIMBOTO BIUIUBY
BBE/ICHOTO TIPETapary, a TakoX SK OOIPYHTYyBaHHS He-
00OXiTHOCTI TPU3HAYCHHS NITHUIll KOMIDICKCHUX IIpera-
pariB, IO 3/aTHI MOAYJIIOBATH CKJIAJ )KUPHUX KHCIOT
MeMOpaH KiiTHH. EQEeKTUBHICTH BUKOPHCTaHHS KOMII-
JIEKCHOTO HAHOIPENapaTy MoJisrae B HopMasisaii pis-
HS )KUPHHUX KHCJIOT 1 BITHOBJIEHHI X MeTabomi3mMy Ha
cTaii yTBOpEeHHs eHKO3aHOiIiB.

Kro4oBi ciioBa: >XHpHI KHCIIOTH, TIEpENeNH, Ie-
POKCHTHE OKHCHEHHS, CEJIEH, CEeJICHIT HaTpilo, HaHOCe-

JIeH, HAHOYACTUHKH, JIIITiTH.
k %
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