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KAYECTBEHHBIE U KOJITMYECTBEHHBIE ITOKA3ATEJIX OPTAHU3MOB 300BEHTOCA HA
HNEPUOJUYECKU 3ATAIIVINBAEMBIX NIPUBPEXHBIX YUACTKAX AKBATOPUU
KPACHOJAPCKOI'O BOAOXPAHUJIHUIIIA

Denisenko O. S.
JSC «Azovo-Chernomorsky Scientific Center of Fishery Researches»

QUALITATIVE AND QUANTITATIVE INDICATORS OF ZOOBENTHOS ORGANISMS ON
PERIODICALLY FLOODED COASTAL AREAS OF THE KRASNODAR RESERVOIR

Annomayusn

B pamxax dannoii pabomul paccmampusaromesi pe3yivbmanmvl MOHUMOPUHLOEbIX UCCIEO08ANULL, NPOBOOUMbBIX
cneyuanucmamu 000 «A3060-Yepromopckuil HAYUHBLIL YeHMP PblOOXO3AUCMEECHHBIX UCCIe008AHULLY 8 Nepuod
aueaps-oexabps 2020 2. no uzyyeHuro 8U008020 COCMABA U YUCTEHHOCU OP2AHUZMO8 3000€HINOCA Ha NePpUOOU-
YecKu 3amanaueaemvix yuacmiax axeamopuu Kpacrnooapcrozo kpasi 6 npedenax cm-yvt Cmapokopcyrnckas Kpac-
HOOAPCK020 Kpast

B pezynomame uccredosanuii usyueno 6udosoe pazHoodpasue, Noy4eHbl Ce30HHbLE U 20008ble NOKA3AMENU
YUCTEHHOCU U OUOMACCHL OP2AHUZMOS8 3000€HMOCA HA NEPUOOUHECKU 3AMANIUBAEMbIX YHACIKAX AKEAMOpUU
Kpacnooapcrozo sodoxpanunuwa. Ilposedena cpagnumenbHas XapaKxmepucmuka OaHHbIX XapaKmepucmuk ¢ no-
KazamensiMu, XapakxmepHviMu Oisk ROCHOSIHHO 06800HeHHbIX yuacmKoe aksamopuu Kpacnodapckozo 6éodoxpanu-

auwa.
Abstract

Within the framework of this work, the results of monitoring studies carried out by specialists of the Azov-
Chernomorsk Scientific Center for Fisheries Research in the period January-December 2020 to study the species
composition and number of zoobenthos organisms in periodically flooded areas of the Krasnodar Territory water
area within the Starokorsunskaya station are considered. Krasnodar Territory.

As a result of the research, the species diversity was studied, seasonal and annual indicators of the abundance
and biomass of zoobenthos organisms were obtained in periodically flooded areas of the Krasnodar reservoir. A
comparative characteristic of these characteristics with the indicators typical for constantly watered areas of the

Krasnodar reservoir is carried out.

Kniouesvie cnosa: Kpacnooapckoe 8o0oxpanunuuge, 3000€HmMOC, YUCIeHHOCHb, OUOMACCA, Ce30HHAL OUHA-

MUKa.

Key words: Krasnodar reservoir, zoobenthos, abundance, biomass, seasonal dynamics.

MaTtepuana 1 MeTObI HCCJIeA0BAHMI

Ot60p mpo6 ocymectBisicss B 2020 roxy B me-
prosL 0OBOJHEHHOCTH MPHOPEKHBIX YUAaCTKOB aKBaTO-
puu KpacHonmapckoro Bomoxpanunuma Ha 10 cTas-
LUSX, PACHOJIOKEHHBIX Ha paccTosHuM 500 M 1pyr oT
Jpyra BIOJIb TIoOepexbs akBatopun KpacHomapckoro
BOJIOXPAaHMIINIIA B paiioHe cTaHULbl CTapOKOpPCYHCKas
Kpacnonapckoro kpast. st coopa u 06paboTku 1mpoo,
a TaKkKe OMpe/IeTICHNS TAKCOHOMHYECKOH MPUHAIIeK-
HOCTH OPTaHN3MOB 3000€HTOCA HCTIOIH30BAJIHCH CTaH-
JApTHBIE METOIWKM M OOIIeTpU3HAHHBIE ONPEIeiH-
tenu [3,5,7,8].

Pe3yabTaThl Hecae10BaHUI

KpacHonapckoe pycnoBoe BOJOXpaHHIUILE pac-
TIOJIO’KEHO B cpefiHeM TedeHnH p. Kybanu B 248 km ot
e€ ycThs, HemocpeACTBeHHO Belme I. KpacHonapa.
Yama BOJOXpaHWIIMIA 3aHUMAET TEPPUTOPHIO JIBYX
cyowsexToB Poccuiickoit ®enepanun — PecryOnuku
Anpirest (87% muiomanu 3epkajia BOJOXPaHWIUINA) U
Kpacromapckoro kpas (13% mromann 3epkaia BOJIO-

xpanwiuia). Ha neBom Gepery BoJOXpaHHUIUINA pac-
nojnoxeHsl KpacHorBapaeiickuii u Teydexckuil paii-
oHbl PecnyOnmukm Agpiress u benopedeHckuit paiioH
KpacHozmapckoro kpas; Ha mpaBoM Oepery —r. Kpacho-
nap, dunckoit u Ycre-Jlabunckuit paiionst Kpacho-
Japckoro kpas [6].

BopoxpaHunuiia OTIMUYaOTCS OT €CTECTBEHHBIX
BOJIOEMOB, MPEXKE BCETO, MIOLIAJIbI0, YPOBHEBBIM pe-
KIMOM H PeryJHpOBaHHEM BOJOIMYCKOB, ITO3TOMY
MIPOUCXOIAIINE B HUX THAPOJIIOTHYECKUE, THAPOXIMHU-
YeCcKHe W THAPOOHOIIOTHIECKHE MTPOIECCHl CHIIBHO OT-
JIMYAIOTCSI OT TaKOBBIX B MPUPOAHBIX Bogoemax. Oc-
HOBHBIE (DaKTOPHI, KOTOPHIE BIUSIIOT Ha IPOIECCHI,
TIPOMCXOJISIINE B BOJOEME — BOZOOOMEH 1 YPOBHEBBII
pexum.

ITo xapakTepy BoJOOOMEHa BOAOXPAaHHIIMIIE OT-
HOCUTCSI K BOJOEMaM aKKyMyJISITUBHO-TPAH3UTHOIO
THMa. B 3aBUCUMOCTH OT BOJHOCTH Tojia €ro BO1000-
MEH MPOUCXOIUT OT 4 110 2 pas.

VYpoBuennbit pexum KpacHomapckoro Bomoxpa-
HUJMIA CKJIAABIBACTCA KaK 3a CYET aTMOC(EPHBIX
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0CaJIKOB, TaK ¥ 3a c4eT cToka p. Kybanu u nmeBobOepex-
HbeIX puTOKOB ([Icexymnc, [Tmum, bemas, Jlaba u mp.).
YpoBeHb BOABI M 00BbEM BOJIOXPAHIIIUINA 3aBUCIT OT
MOBEPXHOCTHOTO CTOKAa M cOpoca BOJHBIX Macc 4epe3
TUIOTUHY JJIS1 HYK]| CEJIbCKOXO03SUCTBEHHBIX MPEIIpHU-
SITUH, 3aHUMAIOIINXCS BBIPALIUBAHUEM pHUCa.

EsxeromHo BecHO# B mepuona Hepecta Gpuroduib-
HBIX BUJIOB PBIO (KOHEII ampesis - Ha4ajao Masi) IpOuC-
XOJUT MHTEHCUBHBIA cOPOC BOABI U3 BOJOXPAHIIIUINA
Ha HYXJIbl MEIHOPalui. JTO MPUBOIUT K OTOJICHHIO
HepecTuiuil. M3MeHeHns: o6beMa U ypOBHS BOJOXpa-
HIJIMIIA TPUBOJAAT K OOJIBIIMM KOJICOAHHUAM IDIOIIA I
BOJIOEMA.

Tak, B pe3ynbrare cpabOTKHM BOAOXPaHUIMIIA
IIOIIalb B T€YEHHE HEPECTOBOIO Nepuoja (ampenb-
nepBas Jickana uioHs ) ymeHbmaercs Ha 10-15 %, 3atem
HAOJFOTaeTCsl TIEPUO] HAKOIUICHUS BOJBI (BTOpast Jie-
KaJla UIOHS — UI0JIb), BIIOCIEACTBHUH (B IIEPUOJ HAryJa
pBIO) MPOMCXOOUT yMEHBIICHHE 0o0beMa U IUIOLIaTu
BOJOXpaHWIHIIA 10 OKTAOpA. C OKTSIOpsA IO ampeib
MPOMCXOIUT aKKYMYJISIIHS BOJIBI B BOJOXPAHIIIHUIIE.

OpmanM w3 Hambolslee TOABEPIKEHHBIX ITOCTOSH-
HBIM KOJICOaHUSM YPOBHS BOJHI B akBaTopnu KpacHo-
JAPCKOTO BOIOXPAHWJIHINA TPYII OPTAaHU3MOB SIBIIS-
eTcst 3000€HTOC.

Benymeii rpynmoii B 3000€HTOCE Kak MO BCTpeya-
€MOCTH, TaK W MO KOJUYECTBY BUJOB SIBJISIOTCS JIH-
YMHKY XUPOHOMUJ, TpenacTaBieHHble 19 dopmamu.
OCHOBHBIMH OMOTOMIAMHU B BOJOXPAHUIIHIIEC SIBIISIOTCS
Wb ¥ OBIBILIKE CEIbX03YTO/1bsl. B mepBbIe ro/bl ero Cy-
IIECTBOBaHUs HaOJI0aach HEPABHOMEPHOCTh B pac-
MpeJeNICHUH TOHHOW (payHbI 10 3THM OHOTOIIaM, HO B
JanbHeHIeM oHa ObLIa pacIpeesieHa MOYTH PaBHO-
MepHO. Kak u B Apyrux BojoxpaHwmnmax, B Kpacuo-
JAPCKOM PEe3KO BBIPAXKEHBI KOJMYCCTBEHHBIC U3MCHE-
HUS OMoMacchl OEHTOCa 0 CE30HAM.

MakcumManbHas 6nomacca 3000€HTOCa Ha MOCTO-
STHHO OOBOJIHCHHBIX y4YacTKax akBaTOpWUU HabIroia-
€TCs BECHOM U OCEHBbIO, MUHHMMaJbHas JeTOM. JleTHui
MUHUMYM OHOMAcChl 6EHTOCA CBSI3aH CO CTETIEHBIO BBI-
eJIaHusI €r0 PhI0aMU U XUIITHBIMU O0€CTIO3BOHOYHBIMHU, a
Tak’k€ HECTAaOWJIBbHBIM THUIPOJOTHUYECKUM PEKUMOM
OceHpl0 HaOMOACTCS 3HAYATEIFHOE PA3BUTHE XHPO-
HOMUJI ¥ OJTUTOXET. HanmMeHbIMe moka3aTes YiCiIeH-
HOCTH W OMOMAcCCHl 3000€HTOCA OTMEYCHBI B OBIBIITIX
pyciax pek, TTyOOKHX y4acTKaX BIOJb IUIOTHHBI U B
LUEHTPaJIbHON 30HE.

HaubonpIrass 4nciieHHOCTh W OMOMacca TOHHOW
(hayHpl HAOMIOMAIOTCS B TEYCHHE BCETO BETETAI[MOH-
HOTO C€30Ha Ha MEIKOBOIHBIX yJacTKax JIEBOOEPEKbs
BOJIOXPAaHWIIMIIA CO CTOPOHBI PECHyONNKH AIBITEs C
pa3peKeHHBIMH KYCTAapPHUKOBBIMU 3apOCIISIMA M TIPH-
OpeXHOM BOIHOW PACTUTEIBHOCTBIO.

VYuuteiBass OCTHOCTH BHOBOTO COCTaBa JOHHBIX
OpPTraHU3MOB M CHI)KCHUE B JICTHHUH [IEPHUOJT OMOMACCHI
KOPMOBBIX OOBEKTOB C IIEPBBIX JICT CYIICCTBOBAHUS BO-
JIOXPaHWIUINA MPUCTYITHIN K HAPaBICHHOMY (POPMH-
POBaHUIO HE TOJEKO HXTHO(AYHBI, HO U KOPMOBBIX Op-
TaHU3MOB ITyTeM HHTPOAYKIUH LECHHBIX KOPMOBBIX
0ecII03BOHOYHBIX - MU3UI U ramMMmapua. B Hactosmee
BpeMs MH3HIBl W TaMMapuAbl BCTPEYAIOTCS IOBCE-
MECTHO B HEOOJBIINX KOJIMYECTBAX U B O0IIEM pa3BH-
THU OeHTO(AyHBI CYIIIECTBEHHON POJIH HE UTPAIOT.

Ha 3HaunTeIbHBIX yUacTKaxX BOJAOEMA OBIITH OTME-
YyeHbl 0OJIBIINE CKOIUIEHHs aApeiiccensl (Dreissena pol-
ymorpha). Tlomymsiius ApeiicCeHbl COCTOUT U3 MOJI-
JIFOCKOB, OCEBIIMX BECHOM, a TAKXKE Pa3HOBO3PACTHBIX
MIPOLIUIOTOAHUX MOJITIOCKOB. B momysisiimu npeiicceHsl
JOMHHHUPYIOT 0co0M OoJiee crapiiero Bo3pacra (IByX-
U TpexjeTku). B oOpacranusx apelicceHbl OTMEUEHO
HaJIMYUe JMATOMOBBIX M CHHE3ENEHBIX BOJOpPOCIEH,
THIPOUIHBIX MOJIUIIOB, TaMMapui, JTUIWNHOK XHPOHO-
MU, HEMATOABI W HUTYATHIE BOJOPOCIH (CIIMPOTHPA).
[Hpeliccena pacnpezesieHa HEpaBHOMEPHO IO BOJOEMY.
Hambompiree ckoruieHue €€ OTMEYEHO Ha HACHIITHOM
TpyHTe, OCTOHHBIX COOPYKEHHUSX, COpPOYICP KHUBAIO-
mux pemerkax. O0mas miomazap € pacnpocTpaHeHUs
olieHNBaeTcs Ha ypoBHe 650 ra. Kpome npeiicceHsl B
cocTaBe 3000€HTOCa B HE3HAYMTENILHBIX KOJIMYECTBAX
ormeueHa neprosuna (Unio sp.) u ¢usa (mysbipuaTas
yautka) - Physa fontinalis.

CpenneronoBasi BeryrHa OoMacchl 3000eHTOCa
Ha TIOCTOSTHHO OOBOJHEHHBIX YYacTKaX aKBaTOPUHU
KpacHomapckoro BONOXpaHWIIMINA COCTaBISIET B
HacTosmee BpeMs 2,8 /M2 Opu dMCIeHHOCTH 244
ax3./M? [1,2,4,6,9].

[o pe3ympTaTamM ImpoOBEIESHHBIX HAMH HCCIICIOBA-
HUI 3000€HTOC Ha TIEPHOAMYCCKH 3aTAILIMBAEMBIX
ydacTKax akBaTopuu KpacHOIapcKoro BOJOXpaHH-
Jiniia mpeACcTaBJICH JIMYMHKAMU XUPOHOMU/, OJIUT'OXC-
TaMH, MOJIJIOCKaMHU U JIMUYMHKaAMHU HACCKOMBIX. 3a ne-
PHOJ UCCICIOBaHUN BOJOCMOB OBLTH MICHTUDHUIHPO-
Banbl 4 Buma xuponomuz (Chironomus annularius,
Chironomus balatonicus, Dicranota bimaculata,
Tanypus monilis), 3 sBuma osmroxer (Criodrilus
lacuum, Limnodrilus profundicola, Tubifex tubifex), 3
Buga MmojurtockoB (Dreissena polymorphic, Physa
fontinalis, Unio sp.).

Bricimie pakooOpasHbIe - MU3UABI U TaMMAaPHIBI
Ha TICPUOANYCCKU 3aTalUIMBACMbBIX YyYaCTKax aKBaToO-
pun KpacHogapckoro BOJOXpaHMIHINA OTCYTCTBO-
BaJIH.

UucneHHOCTh M OWOMacca Bcex WACHTU(HIMPO-
BAaHHBIX BHI0B 3000€HTOCHBIX OpraHnM3MoOB Haxoau-
Jlach Ha OY€Hb HU3KOM YPOBHE, COCTABIISAS B CPEIHEM
3a nepuoi ucciaenoBanuit 0,12 /M2 MPU YUCIIEHHOCTH
24 5k3./M2. Jlonst MATKOTO GeHTOCA MpeBbImaeT 62,3 %.
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PATHOMORPHOLOGICAL FEATURES OF THE PANCREAS IN MATURE CATS WITH ACUTE
PANCREATITIS

Abstract.

The aim of the study was to investigate the pathomorphology of the pancreas of adult cats with acute pancre-
atitis. Histological examinations of the pancreas were performed in the laboratory at the Department of Anatomy
and Histology of Polissya National University.

Histological sections were stained with hematoxylin and eosin and histomorphometric analysis of parts (exo-
and endocrine) of the pancreas was performed for examination microscopy to detect histological changes in cats
with acute pancreatitis. The obtained morphometric data indicate an increase in sick animals in 1.12 times the
parenchyma of the exocrine part of the gland, which was 48257.09 £ 135.06 um2 (97.89 £ 0.04%). The endocrine
part, respectively, occupied 6771.88 £ 274.06 um2 area (3.89 £ 0.03%.). In the control group of animals, the

corresponding values were 42989.03 + 141.05 um?2 (96.11 £ 0.05%) and 6811.44 £ 312.04 (3.89 + 0.03%,).
Characteristic pathohistological changes in the gland were manifested by edema of the intercinary space and
an increase (p <0.05), 1.27 times the proportion of its stromal component, which was 22.47 + 0.25%, and in the

control - 17.69 + 0.14% respectively.

Keywords: morphology, histostructure, islets of Langerhans, lysis of nuclei, proliferation of nuclei, volume

of pancreatocytes.

Introduction.

The pancreas is one of the few organs that, due to
the combination of external secretory and endocrine
functions, participates in almost all physiological pro-
cesses, from digestion to adaptation processes, includ-
ing the maintenance of homeostasis of the whole organ-
ism [3, 4]. The activity of the body is extremely im-
portant for the regulation of carbohydrate, protein and
fat metabolism in animal and human tissues [11].

It was found that diseases of the digestive system
in animals are about 45% out of the total number of
non-communicable diseases, among which in the first
place is inflammation of the pancreas [12].

However, the data of morphological studies on the
pathology of the pancreas in animals are ambiguous,
and the results of histological studies in sick cats are
given only superficially.

There is no doubt that pancreatitis in domestic an-
imals, including cats, remains one of the most common
diseases and insufficiently clarified causes of morbidity
and mortality of animals of this species [6, 8].

Pancreatitis is an inflammatory-dystrophic disease
of the glandular tissue of the pancreas that occurs due
to premature activation of proenzymes in acinar cells
and occurs with impaired patency of its ducts [7]. This
pathology can be both acute and chronic, bacterial and
nonbacterial in nature [10]. It depends on the degree of
manifestation of its atrophic processes associated with
fibrosis in the parenchyma of the pancreas [13]. How-
ever, there may be a severe form of the disease, which
is accompanied by the development of pancreatic ne-
crosis and systemic complications [1]. Any form of

pancreatitis can occur with mild symptoms or mani-
fested by nonspecific clinical signs [10].

The acute form of pancreatitis is accompanied
with edema and necrosis, with hypoperfusion and
thrombosis, which in turn can exacerbate pancreatic ne-
crosis [5].

At the same time acute pancreatitis can turn into
chronic, which in turn may be accompanied by exocrine
insufficiency of the pancreas.

The most common signs of pancreatitis in cats are
low body temperature, anorexia, dehydration, jaundice
is less common [9].

Therefore, given the importance of the function of
the pancreas not only as an organ of the digestive sys-
tem, but also one that determines the general condition
of the whole organism, it is important to study the
pathomorphological features of the gland in cats with
acute pancreatitis.

Material and methods.

In conducting research, the basic rules of good la-
boratory practice GLP (1981), the provisions of the
"General Ethical Principles of Animal Experiments",
adopted by the First National Congress of Bioethics
(Kyiv, 2001) and the requirements for the Rules of ex-
perimental use animals ”.

The material for the pathomorphological study
was cats that died from pancreatitis diagnosed on the
basis of clinical, biochemical studies and ultrasound (n
=6).

Histological examination of the pancreas in nor-
mal and in pathology was performed in the pathomor-
phological laboratory of the Department of Anatomy
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and Histology, Faculty of Veterinary Medicine,
Polissya National University.

To study the morphology of cells and tissues, and
morphometric study used staining of histocuts with he-
matoxylin Ehrlich, Karats and eosin and the method of
Van Gizon [2].

Microphotography of histological specimens was
performed using a camcorder CAM V200 mounted in a

‘M" : "“,b 7’
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Fig. 1. A fragment of the microscopic structure of the exocrine part of th

Results.

The pancreas in cats is externally covered with a
thin connective tissue capsule. The parenchyma of the
gland is divided into lobes, between which are the septa
(Fig. 1), which are connective tissue strands in which
blood vessels, nerves and excretory ducts.

"r,; i3 h. -
e pancreas of the control group of cats:

1 - acinus; 2 - interparticle connective tissue. Hematoxylin Karatsi and eosin. x 120.

Morphologically, it is noted that the largest part of
the gland is the exocrine part (Fig. 3), which according
to morphometric studies of the pancreas in clinically
healthy adult cats is 42989.03 + 141.05 um?2 per unit
area of the gland in optical examination (approx. 16,
about 8) or (96.11 = 0.05%). It consists of terminal di-
visions - pancreatic acinuses with a diameter of 29.89
+ 0.15 pm and excretory ducts.

The volume of pancreatocytes and their nuclei in
control animals is 425.05 £ 17.11 and 30.92 + 1.60
um3, respectively. The nuclear-cytoplasmic ratio of
pancreatocytes is 0.12 + 0.003 um. from

The acinus of the gland is formed by secretory (ac-
inous) cells, which are known to produce digestive en-

zymes: lipase, amylase, trypsin, chymotrypsin, nucle-
ases, etc. [11]. On histological examination, such cells
are mostly triangular in shape, the nuclei are rounded,
located almost in the center of the cells, the cytoplasm
of acinar cells is stained unevenly. Thus, the basal part
of such cells is stained basophilically blue, which is
called a homogeneous zone. The apical part has an ox-
yphilic color, ie painted red - zymogenic zone. This
color structure is due to the uneven distribution of or-
ganelles in the relevant parts of the pancreatocytes. In
addition to cells, the exocrine part contains plug-in and
intraparticle excretory ducts, which are lined with a sin-
gle layer of epithelium.
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Fig. 3 Fragment of the microscopic structure of the pancreas of the control group of cats:
1 - exocrine part; 2 - nuclei of pancreatocytes; 3 - interparticle connective tissue; 4 - interstitial connective tis-
sue 5 - vessel. Hematoxylin Karatsi and eosin. % 400.

The endocrine part of the gland, whose area is
6811.44 + 312.04 pm2 (3.89%) per conventional unit
area in the field of view of the microscope (approx. 16,
vol. 8) is formed by pancreatic islets (islets of Langer-
hans), which are located between the acinuses (Fig. 3).
Such islets consist of insulocytes, around which are fe-
nestrated capillaries with pericapillary space. Small
cells - insulocytes had a light cytoplasm. It is known
that there are the following cell types: acidophilic - A-

-
rd

v £

cells, basophilic - B-cells, dendritic - D-cells and PP-
cells. Histologically, it is noted that in the center of the
islets of Langerhars the largest mass is formed by B-
cells containing a significant amount of heterochroma-
tin.

Sectional macroscopic studies showed that in cats
with acute pancreatitis at autopsy, the pancreas was
dark red, hyperemic, enlarged, swollen, with localized
hemorrhage.

Fig. 4. Microscopic structure of the pancreas of cats with acute pancreatitis: 1 - interstitial edema; 2 - discom-
plexation of acinuses; 3 - pancreatocytes; 4 - nuclei of pancreatocytes. Hematoxylin Karatsi and eosin. x 400.

Histological examination of the histostructure of
the exocrine gland in acute pancreatitis in comparison
with the control group of animals showed that the ve-
nous vessels and arteries were dilated, overflowing

with erythrocytes and single neutrophils. Isolated hem-
orrhages in loose fibrous connective tissue or in the lu-
men of the excretory ducts were noted. In addition, in
addition to neutrophils, macrophages and lymphocytes
were found in the gland stroma. In some cases, in the
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field of view of the microscope there was an expansion
of the intercinary space, which indicated the initial
stage of acute inflammation. Morphometric studies
showed an increase in the proportion of stromal com-
ponent (p<0.05) in 1.27 times, which was 22.47 +
0.25% relative to animals in the control group - 17.69
+ 0.14%, respectively.

At the same time, morphological examination of
the pancreas in cats with acute pancreatitis showed an
increase of 1.12 times (p<0.001) in the exocrine paren-
chyma, which was 48257.09 + 135.06 um2 or (97.89 +
0.04%). Therefore, the morphometric parameters of the

endocrine part were reduced by 39.56 pum2 and
amounted to 6771.88 + 274.06 pm2. Such morpholog-
ical parameters in control animals were 42989.03 +
141.05 pm2 (96.11 £ 0.05%) and 6811.44 + 312.04
um2 (3.89 £ 0.03%), respectively.

Disorganization of the structure of individual exo-
crinocytes was also noted. The latter were in a state of
uneven swelling of the zymogenic zone, and a clear de-
formation of the homogeneous zone. The nuclei of such
exocrinocytes moved to the basal part of the cell. Some
exocrinocytes were in the stage of necrotic changes.
There was a pronounced interstitial edema (Fig. 4).

5

Fig. 5. Microscopic structure of the pancreas of cats with acute pancreatitis: 1 - plethora of the interciliary
space; 2 - neutrophilic leukocytes; 3 - karyopyknosis of nuclei; 4 - smoothing the contours of the boundaries of
exocrine cells. Hematoxylin Karatsi and eosin. x 400.

In the analysis of the histrostructure of the acinus
of the gland, found mostly destructive changes of vari-
ous types. Thus, most noted a clear loss of eosinophilia
of the cytoplasm, expansion of the perinuclear space,
changes in the nuclei (compaction), the polarity of such
cells was violated. Neutrophilic leukocytes were de-
tected in such acinuses. In addition, the boundaries of
exocrine cells lost their contours (Fig. 5). Focal hemor-
rhages were found in the parenchyma of the exocrine
part. The vessels were dilated and filled with blood.

In addition, significant necrosis of the exocrine
part of varying degrees was detected. In some parts of
the parenchyma of the pancreas necrosis completely af-
fects several lobes together with the connective tissue
layer, in other parts of the parenchyma - only a small
part of the lobes. Some acinuses lost their characteristic
shape and did not have a clear structure (Fig. 6).
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Fig. 6. Microscopic_structure of the pancreas of cat
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s with acute pancreatitis: 1 - necrosis of pancreatocytes; 2 -

karyolysis. Hematoxylin Karatsi and eosin. * 400.

Microscopic examination of histological sections
in the endocrine part showed that the contours of the
islets of the pancreas were blurred, in a state of atrophy,
in isolated cases, hyperplasia and sclerosis were ob-
served in the area of histo sections. The number of islet
cells in sick cats decreased significantly with the com-
parison of the control group. The walls of the vessels of

the islets were swollen, showed dilatation with inten-
sive filling of the capillaries of the islets of Langerhans
(Fig. 7), a slight stasis in the microcirculatory tract.
Fragmentary necrosis of A-, D-, PP-, B-cells located on
the periphery of the islets was noted.

Fig. 7. Microscopic structure of the endocrine part of the pancreas of cats with acute pancreatitis:
1 - destruction of cells of the islets of Langerhans; 2 - focal hemorrhages in the endocrine parenchyma. Hema-
toxylin Karatsi and eosin. % 400.

Morphometric examination of the diameter of the
islets of Langerhans of the pancreas of sick cats of all
studied groups revealed significant differences. Thus,
the diameter of the acinuses and islets of Langerhans
significantly (p <0.001) increased by 1.14 and 1.15
times and was equal to 31.84 + 0.04 and 71.82 £ 2.1

um, respectively. The corresponding values in clini-
cally healthy cats were 27.88 = 0.14 and 62.15 +2.45
pm.

Conclusion.

1. Our histological morphometric and statistical
methods of histoarchitectonics of pancreatic tissue of
cats allows us to assess the degree of its morphological
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structure in normal and in terms of pathology - acute
pancreatitis.

2. The histological structure of pancreatic drugs
indicates cyto- and morphometric changes in the exo-
crine and endocrine parts. The results of morphometric
studies of the exocrine part indicate a tendency to in-
crease (p <0.001) in 1.12 times the exocrine paren-
chyma of cats, equal to 48257.09 + 135.06 um2 or
97.89 + 0.04%. The endocrine part of the gland, in con-
trast, was reduced by 39.56 um2 times and amounted
to 6771.88 +£274.06 um2. Such morphological param-
eters in control animals were 42989.03 + 141.05 um2 -
96.11 + 0.05%% and 6811.44 + 312.04 um?2 - 3.89 +
0.03%.
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THE EFFECT OF METHIPHENE, METHIONINE, AND PHENARONE ON THE HUMORAL PART
OF THE IMMUNE SYSTEM OF PIGLETS IN EXPERIMENTAL CHRONIC NITRATE-NITRITE
TOXICOSIS

Abstract.

The article describes the dynamics of indicators of the state of humoral immunity of piglets in experimental
nitrate-nitrite toxicosis. The subjects were 20 large white piglets three months old. The research was conducted
at the Komarnivsky National Research Center of the Stepan Gzhytskyi National University of Veterinary Medicine
and Biotechnologies. According to the method of analog groups, one control and three experimental were formed.
Feeding sodium nitrate to piglets at a dose of 0.3 g NOs7kg. b.w. contributes to the development of chronic nitrite-
nitrate toxicosis. Nitrates in a toxic dose for 90 days reduce the protective properties of the body. Under nitrate load,
feeding pigs phenarone, methyphene, and methionine had a positive effect on piglets' humoral immunity, manifested by

the high antimicrobial activity of serum.
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Introduction. Many scientific works by domestic
and foreign researchers are devoted to studying issues
related to nitrate-nitrite toxicosis in animals and poul-
try. Among them in our country, the most fundamental
researches are carried out by S.V. Bazhenov, Z.P.
Skorodynsky, G.O. Khmelnytsky, A.Y. Mazurkevich,
0.0. Malinin, D.F. Gufriy, O.l. Kanyuka, V.M.
Hunchak and others. These scientists have identified
the main links in the pathogenesis of nitrate-nitrite tox-
icosis with a different course in animals and birds, sig-
nificantly identified features of metabolic processes
and disorders of physiological functions of the body
[1]. However, the mechanism of toxic effects of nitrates
and nitrites on pigs has not been studied enough.

Still, an urgent problem in animals' chronic toxi-
cosis is the development of veterinary drugs that can
increase antioxidant activity and immune resistance of
animals, normalize metabolic processes in tissues, re-
store the structure and function of organs and systems.
Among them, various specific and nonspecific biologi-
cally active drugs have become widespread. One of
them is phenarone, which delays lipid oxidation and re-
duces free radicals' content to preserve biologically ac-
tive vitamin preparations and feed supplements.
Phenarone is a complex compound containing 70%
phenazanoic acid and 30% zeolite. In animals,
phenarone stimulates the conversion of peroxides to in-
active metabolites, which increases the nonspecific re-
sistance of animals [6-8].

The mechanism of action of phenarone in chronic
nitrate-nitrite toxicosis is associated with the direct ef-
fect of its components on the inhibition of the absorp-
tion of metabolites that have a toxic effect on cell mem-
branes caused by nitrites. As a result of the adsorbing
action of zeolite in the digestive tract, there is a de-
crease in the concentration of substances formed by ni-
trates and nitrites, which can be toxic to the body and
enhance the processes of lipid peroxidation. This cause
occurs by osmosis and diffusion of these substances
through the capillaries of the small intestine's microvilli
and their subsequent fixation on the sorbent granules
[5]. By preventing the entry of toxic substances from
the digestive tract into the blood and developing in-
flammatory reactions in the intestine, enterosorption in-
directly contributes to the functional unloading of the
liver, thus ensuring more efficient functioning of the
antioxidant defense system. Phenosan acid is a direct-
acting antioxidant that interacts directly with lipid pe-
roxidation products and free radicals.

However, many authors [2] found that when ni-
trates enter animals' bodies in large quantities,
phenarone did not have a proper corrective effect on the
antioxidant defense system and neutralization of lipid
peroxidation products. That prompted the development
of a new drug that could perform a proper corrective
function.

At the Department of Pharmacology and Toxicol-
ogy of Stepan Gzhytskyi National University of Veter-
inary Medicine and Biotechnologies Lviv, the antioxi-
dant Methyphene was developed, which contains the
drug phenarone and the amino acid methionine [3].

The methionine combines enzymatic and non-en-
zymatic systems of antiradical protection of biological
cell membranes. It converts neutral fats into phospho-
lipids, which stabilize subcellular membranes, thus
providing antioxidant protection and increasing hepato-
cytes' resistance against the toxic effects of harmful
substances, including nitrites. Methionine also main-
tains calcium homeostasis and prevents the develop-
ment of the fatty liver disease.

Therefore, it is known from the literature that ni-
trate-nitrite toxicosis in animals uses drugs that have
antioxidant properties because nitrate-nitrite toxicosis
is the depletion of the antioxidant system and the
growth of lipid peroxidation products. The proposed
methods of treatment of animals in this intoxication ap-
ply only to poultry and cattle. Still, this toxicosis also
affects pigs, so the urgent problem is to study the path-
ogenesis of nitrate-nitrite toxicosis in swine and de-
velop an effective method of treatment and prevention
of nitrate-nitrite intoxication [4]. The use of known
remedies is insufficiently studied in pigs. That is why
the research of phenarone, methiphene, and methionine
in nitrate-nitrite toxicosis in swine is relevant.

The aim of the study. To investigate the effect of
phenarone, methiphen, and methionine on the humoral
part of the immune system of pigs in experimental
nitrate-nitrite toxicosis.

Materials and methods of research. The subjects
were 20 large white piglets three months old. The study
was conducted at the Komarnivsky National Research
Center of the Stepan Gzhytskyi National University of
Veterinary Medicine and Biotechnologies. According to
the method of analog groups, one control and three
experimental were formed. The scheme of the experiment
is given in table 1.

Table 1
Groups of animals The dose of the drug
c Piglets were fed sodium nitrate at a dose of 0.3 gNO37/kg body weight once a day during
the studies

E Piglets were fed methionine at a dose of 4 mg/kg + sodium nitrate at a dose of 0.3
! gNOs7/kg body weight once a day during the studies

L Piglets were fed phenarone at a dose of 1.20 mg/kg + sodium nitrate at a dose of 0.3
2 gNOs7/kg body weight once a day during the studies

E Piglets were fed methiphen at a dose of 0.9 mg/kg + sodium nitrate at a dose of 0.3
$ gNO37/kg body weight once a day during the studies.
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Blood for investigation was taken from the cranial
vena cava at the beginning of the experiment and 10,
30, 60, 90 days. From humoral indicators of resistance
bactericidal activity of blood serum (BABS) was
investigated by the method of O.V. Smirnova, T.A.
Kuzmina (1966), lysozyme activity of blood serum
(LABS) - photo electro colorimetric method, and titer
of normal antibodies of blood serum (TNABS) in
agglutination reaction (Chumachenko V.E., etc., 1990).

Research results.

The investigation of the effects of phenarone, me-
thiphen, and methionine on humoral immunity in ni-
trate-nitrite toxicosis in pigs is shown in table 2.

It is known that specific macromolecules provide
humoral immunity that functions in the internal fluids
of animals. Blood plasma contains particular proteins
that can neutralize microorganisms and toxic products
of their activities that enter body fluids. The function of
the immune system is to recognize genetically foreign

antigens and specifically respond to them. Its primary
purpose is to neutralize and destroy those antigens that
stimulate the immune response.

As shown in Table 2, in chronic nitrate-nitrite tox-
icosis in piglets, serum antimicrobial activity in the first
days of the study increased, as indicated by grew up of
the bactericidal and lysozyme activity of serum in sick
animals. Thus, on the 10th day, BABS increased by
11%, while the LABS in this period grew up by 4%.
Subsequently, the antimicrobial activity of the serum of
piglets fed sodium nitrate in a toxic dose began to de-
cline gradually, indicating the suppression of the phys-
iological state of the humoral immune system. On the
30th day, the C group's BABS reached 25.13+0.65%,
and the LABS - 39.414+0.60%. The lowest antimicro-
bial activity was found on the 60th day, compared with
the initial values, BABS decreased by 9% and LABS -
by 6.8%.

Table 2

The indicators of humoral immunity of piglets feeding methionine, phenarone, and methyphene under
conditions of chronic nitrate-nitrite toxicosis (M+m, n=5)

Indicators Groups of animals

Start day 10th day 30th day 60th day 90th day
. C 26.44+0.49 | 29.41+0.60 | 25.13+0.65 24.04+0.54 24.83+0.50
aBCat?\t/?tr)'/C'da' EL | 2579049 | 28.79+t050 | 25.2000.49 | 24.91+0.50 25.05+0.56
(BABS) % E2 | 25914048 | 28.64+0.65 | 25.26+0.50 | 25.53+0.52%* 25.42+0.49
E3 | 26.284050 | 28.55+0.63 | 26.06+0.61 | 26.41+0.55%* 26.35+0.61
C 41124061 | 42.89+0.63 | 39.41+0.60 38.31+0.72 40.21+0.70
kﬁf’ﬁ;‘e E1l | 41.33+0.70 | 41.64+0.60 | 39.86+0.65 | 39.92+0.54*** | 39.99+0.70
(LABS) % E2 | 41244061 | 41.60+0.75 | 40.15+0.63 | 40.22+0.60*** | 40.76+0.65
E3 | 41.0840.60 | 4155+0.64 | 41.28+0.60 | 41.12+0.75*** | 41.20+0.60
C 79.28+3.13 | 79.85+3.10 | 80.91+3.11 84.32+3.13 80.86+3.11
I MM/ mi E1l | 79.3143.10 | 79.34+3.13 | 79.74+3.13 82.86+3.10 79.91+3.10
’ E2 | 79.3943.10 | 79.41+3.11 | 79.68+3.12 | 80.75+3.13** 79.42+3.10
E3 | 79154311 | 79.19+3.10 | 79.42+3.12 79.27+3.11 79.20+3.12

The degree of probability, compared with the control group: * -p <- 0,05; ** -p <-0.02; *** -p <0.001

On the 90th day of the research in the C group was
found an increase in BABS and LABS, as indicated by
the adaptation of piglets to long-term sodium nitrate in-
take, but comparing the values with blood taken at the
beginning of the experiment, antimicrobial activity of
serum was lower.

Under physiological conditions, the formation and
presence of circulating immune complexes (CIC) in
fluids manifest the body's immune response to antigen
and an essential factor in ensuring immunity. The
formed immune complexes under these conditions cir-
culate in lymph and blood for some time; then, there is
their detection. Simultaneously, the CIC can trigger
chains of pathological changes because their prolonged
circulation, even with a slight increase in body fluids,
leads to accumulation in tissues. This, in turn, causes
increased aggregation and adhesion of platelets, which
leads to disruption of microcirculation and obliteration
of blood vessels of the hemomicrocirculatory tract, tis-
sue damage and necrosis. Formed CIC interacts with
almost all blood cells, with complement, and receptors
of many cells of organs and tissues. The interaction of

the CIC with immunocompetent cells leads to the mod-
ulation of the immune response.

In studying the values of humoral immunity in
sick piglets in the blood, the level of circulating im-
mune complexes (CIC) on the 30th day of the experi-
ment is 80.914+3.11 mM/ml against 79.28+3.13 mm/ml
in clinically healthy. On the 60th day, the highest CIC
level was established, where, according to the initial
values, it increased by 6%. High levels of CIC in the
serum indicate the suppression of the body's immune
system due to the attachment of specific antibodies to
the products of metabolism in chronic nitrate-nitrite
toxicosis.

Therefore, the simple detection of high CIC levels
without clinical signs, anamnesis data indicates only
the stimulation of piglets' immune response, which is
aimed at removing from the body genetically foreign
antigens.

In studying the values of humoral immunity of
piglets fed methionine, phenarone, and methyphene for
three months, high antimicrobial activity of blood se-
rum was found.
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The bactericidal activity of serum of piglets fed
methionine and sodium nitrate was 28.79+0.50% on the
10th day of the experiment and 25.20+0.49% on the
30th day, respectively. On the 60th day, BABS in this
experimental group decreased slightly but, compared
with the C group, risen by 4%. On the 90th day, this
figure reached the limits of the physiological norm.

Feeding phenarone and methiphene contributed to
a better normalization of serum bactericidal activity
than the use of methionine. Thus, on the tenth day of
the experiment, we note an increase in the studied indi-
cator, respectively, by 10 and 9% compared to the ini-
tial values. Still, relative to the C group of animals, this
figure was slightly lower. On the 30th day, serum bac-
tericidal activity in both experimental groups was in the
range of 25.26+0.50 - 26.06+0.61%. On the 60th day,
the BABS was the highest in the experimental group of
animals fed methiphen. According to the C group, it
raised by 10%. On the 60th day, BABS reached the in-
itial values' limits.

Lysozyme activity of blood serum of piglets on the
10th day in all experimental groups was slightly lower
than the control group of animals. The E; group was
41.64+0.60%, in the E> group - 4, 60+£0.75%, in the E;3
group - 41.55+0.64%, while in the C group it was
42.89+0.63%.

In subsequent periods of the study, LASC in the
experimental groups of piglets continued to decline, but
compared with the control group of animals, it in-
creased slightly, respectively, in piglets fed methionine
- by 1.1%, in piglets fed phenarone - by 2%, in piglets
fed methyphene - by 5%. On the 60th day, the most
probable changes in the above indicator of the experi-
mental groups of animals compared with the control
group were found. Thus, in the E; group, LABS grew
by 4%, in the E, group - by 5%, and in the E3 group,
respectively, by 7%. On the 90th day, LASK continued
to grow, but it reached the initial values only in the ex-
perimental group of animals treated with methiphen,
where, respectively, it was 41.20+0.60%.

In general, the results indicate a specific stimulat-
ing effect of methionine, phenarone, and methiphene
on humoral immunity activity in blood, namely BABS
and LABS, when added to compound feed to piglets
that were nitrated for three months

Having established that the CIC increases signifi-
cantly in chronic nitrate-nitrite toxicosis, we tested an-
tioxidant drugs with hepatoprotective and detoxifying
effects. In piglets treated with these remedies before ni-
trate and nitrite poisoning, the CIC content did not
change compared to intact animals. The absence of
changes in CIC content in the body of poisoned piglets

treated with phenarone and methiphene may indicate
the intensity of detoxification processes and thus re-
duce antigens' formation, which leads to stabilization of
the content of CIC in the blood.

Conclusions

1. Feeding sodium nitrate to piglets at a dose of 0.3
g NOs/kg. b.w. contributes to the development of
chronic nitrite-nitrate toxicosis. Nitrates reduce the
body's protective properties in a toxic dose; when they
enter the animal's body for 90 days

2. Under nitrate load, feeding pigs phenarone,
methyphene, and methionine had a positive effect on
piglets' humoral immunity, manifested by the high an-
timicrobial activity of serum.
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THE EFFECT OF METHYPHEN AND VITAMIX SE ON THE LEVEL OF PRODUCTS OF BULL
LIPID PEROXIDE OXIDATION UNDER NITRATE-CADMIUM LOAD

Abstract.

The study aimed to investigate methyphene and Vitamix Se's antioxidant properties under the nitrate-cad-
mium loading in young cattle. The experiments were performed on 20 bulls of six months of age, black-spotted
breed, from which four groups of 5 animals in each were formed: control and three experimental groups. The
control group's bulls (C) were fed with feed for a month sodium nitrate at a dose of 0.15 g NO3 /kg body weight
together with cadmium chloride at a dose of 0.02 mg/kg animal. The first experimental group (E1) bulls were fed
sodium nitrate and cadmium chloride in the above doses for a month, and methyphene was given to the diet at a
dose of 0.28 g/kg of feed. The second experimental group (E2) was fed sodium nitrate and cadmium chloride in the
above doses for a month, and Vitamix Se was added to the diet at a dose of 0.03 g/kg body weight. The third
experimental group (Es) bulls were fed sodium nitrate and cadmium chloride in the above doses for a month and
fed with methyphene and Vitamix Se. The level of intermediate and final products of lipid peroxidation under
conditions of chronic nitrate-nitrite toxicosis with cadmium loading was studied. Antioxidant properties of
methyphene and Vitamix Se preparations in young cattle under conditions of nitrate-cadmium loading were in-
stalled. The use of methyphene and Vitamix Se in developing chronic nitrate-nitrite toxicosis of bulls with cadmium
load contributed to reducing intermediate and final products of lipid peroxidation diene conjugates and malonic
dialdehyde. At nitrate-cadmium loading, the best effect on inhibition of processes of peroxidation of lipids of an

organism of animals was shown by the combined use of methyphene and Vitamix Se.

Keywords: cadmium nitrate intoxication, antioxidant, nitrates, cadmium, lipids, malonic dialdehyde, diene

conjugates.

Introduction

Lipids and their natural complexes are the basis
for the construction of biological membranes, in which
they perform essential functions. Double bonds accom-
pany lipid oxidation in the diene conjugate system [2,
4]. Lipid peroxidation reactions reflect the cell's func-
tional state and subcellular membranes, which are im-
portant for the body's viability.

The development of a pathological process is pre-
ceded by damage to cell membranes, which is mani-
fested primarily by a violation of the lipid layer's func-
tional state. Numerous toxicosis is known, character-
ized by disturbances of oxidative-antioxidant balance,
including nitrate-nitrite and cadmium toxicosis [1, 3, 5-
7]. Previous studies have shown that under conditions
of nitrate-cadmium loading in young cattle, the balance
between the processes of lipid peroxidation and the an-
tioxidant system's activity, resulting in the body accu-
mulating a large number of free radicals, reactive oxy-
gen species, products of lipid peroxidation that are
harmful to the body as a whole and reduce the activity
of both enzymatic and non-enzymatic systems of the
body's antioxidant defense. Therefore, to correct this
balance, we used drugs that have antioxidant properties
[8, 9].

As antioxidants, we took the drugs methyphene
and Vitamix Se, which are permitted in clinical veteri-
nary practice, mainly in sick animals with nitrate-nitrite
toxicosis. However, there is no data on the use of these
drugs under nitrate-cadmium loading in the literature.

Therefore, our work aimed to investigate
methyphene and vitamin Se's antioxidant properties
during nitrate-cadmium loading in young cattle.

Materials and methods. The experiments were
performed on 20 bulls of six months of age, black-spot-
ted breed, from which four groups of 5 animals in each
were formed: control and three experimental groups.
The C group's bulls were fed with feed for a month so-
dium nitrate at a dose of 0.15 g NO3 /kg body weight
together with cadmium chloride at a dose of 0.02 mg/kg
animal. The E; group's bulls were fed sodium nitrate
and cadmium chloride in the above doses for a month
and methyphene was given to the diet at a dose of 0.28
o/kg of feed. The E2 group’s bulls were fed sodium ni-
trate and cadmium chloride in the above doses for a
month, and Vitamix Se was added to the diet at a dose
of 0.03 g/kg body weight. The E3 group's bulls were fed
sodium nitrate and cadmium chloride in the above
doses for a month and fed with methyphen and Vitamix
Se.

The level of malonic dialdehyde was determined
(MDA) by the method of E.N. Korobeynikov (1989),
the level of diene conjugates (DC) was determined by
the method of 1.D. Steel (1977)

Research results.

The effect of methyphen on the level of interme-
diates of lipid peroxidation in cadmium nitrate toxico-
sis is shown in table 1.
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Table 1

The level of diene conjugates in the serum of bulls after the introduction of methyphene and Vitamix Se in
chronic nitrate-nitrite toxicosis with cadmium load (M+m, n=5)

Diene conjugates (umol/l)
Groups of animals
The blood test time Experimental 1 Experimental 2 Ex'perlmental 3
Control i : (nitrates + cad-
(days) : (nitrates + (nitrates + cad- -
(nitrates + : ; mium)
cadmium) cadmium) mium) methyphene + Vita-
methiphen Vitamix Se -
mix Se
The initial values 5.80+0.17 5.7840.21 5.81+0.19 5.7540.23
The first day 6.81+0.25 6.67+0.22 6.60+0.23 6.59+0.21
The fifth day 6.96+0.30 6.69+0.23 6.62+0.21 6.43+0.22 *
The tenth day 7.2540.35 6.63+0.25 * 6.57+0.22 * 6.05+0.20 *
The fifteenth day 7.52+0.30 6.61+0.23 * 6.51+0,20 * 5.98+0.20 *
The twentieth day 7.67+0.34 6.34+0.22 * 6.19+0.19 * 5.86+0.21 *
The thirtieth day 7.81+0.38 6.16+0.20 * 6.05+0.19* 5.80+0.23 *

As can be seen from this table, the level of DC in
the blood of bulls, which were given methyphen on the
first day of the experiment, was 6.67+0.22 pumol/l,
which is 15% higher than the initial values and 2%
lower than the control values-groups of animals. On the
fifth day, the level of DC in the blood of the E; group
decreased by 4% relative to the C group's values. On
the tenth day, this indicator decreased by 9%. On the
fifteenth day, the level of DC felt by 12%. On the twen-
tieth day, the intermediate peroxidation products' level
was 6.34+0.22 umol/l. On the thirtieth day, the diene
conjugates' level felt by 21% relative to the C group.

The use of Vitamix Se in the E, group contributed
to a more likely reduction in the level of diene conju-
gates than the use of methyphene. In the blood of ani-
mals, it was lower than in the E; group throughout the
experiment. Thus, compared with the C group, the level
of the studied indicator on the fifth day decreased by
5%, on the tenth day - by 9%, on the fifteenth day - by
13%, on the twentieth day - by 19% respectively.

However, the use of the above drugs did not re-
duce the level of intermediates to the limits of physio-
logical norms, so the combined use of these drugs con-
tributed to better neutralization of lipid peroxidation
products. The level of DC in the blood of the Es group
compared to other groups was the lowest, where it
ranged from 6.59+0.21 to 5.80+0.23 umol/l, respec-
tively. The diene conjugates' level in experimental
bulls' blood fluctuated within the physiological norm
from the twentieth day. It was lower than the C group
of animals by 24 and 26%, respectively.

Therefore, the combined use of methyphene and
Vitamix Se in animals under conditions of nitrate-cad-
mium loading prevents the formation of intermediate
products of lipid peroxidation in animals' blood.

The second important factor is the study of the fi-
nal products of lipid peroxidation - malonic dialdehyde.
Table 2 shows the changes in this indicator in the blood
of bulls under conditions of chronic nitrate-nitrite toxi-
cosis with cadmium load and the effect of antioxidant
drugs: methyphene and Vitamix Se.

Table 2

The level of malonic dialdehyde in the serum of bulls after the introduction of methyphene and Vitamix Se
in chronic nitrate-nitrite toxicosis with cadmium load (M=+m, n=5)

Malonic dialdehyde (umol/l)
Groups of animals
. . Experimental 3
Blood test time (days) Control Expe_rlmental 1 Ex_perlmental 2 (nitrates + cad-
- (nitrates + (nitrates + cad- -
(nitrates + dmi - mium)
cadmium) ca ”!'“m) .”“”T“) methyphene + Vita-
methiphen Vitamix Se -
mix Se
The initial values 0.233+0.010 0.235+0.010 0.240+0.009 0.239+0.011
The first day 0.264+0.011 0.262+0.011 0.263+0.012 0.260+0.010
The fifth day 0.277+0.012 0.260+0.010 * 0.259+0.010 * 0.256+0.011 *
The tenth day 0.286+0.011 0.263+0.011* 0.261+0.010* 0.251+0.011*
The fifteenth day 0.292+0.012 0.258+0.010* 0.254+0.011* 0.248+0.009*
The twentieth day 0.299+0.011 0.251+0.009* 0.249+0.010* 0.244+0.011*
The thirtieth day 0.310+0.013 0.252+0.011* 0.250+0.009* 0.244+0.010*

When feeding animals sodium nitrate at a dose of
0.15 g NOs /kg body weight and cadmium chloride at
a 3.0 mg/kg dose, was found an increase in MD from
the first day of the experiment, where it raised by 13%

compared to baseline. On the fifth day, the malonic di-
aldehyde level was 0.277+0.012 pumol/l. On the tenth
day, the level of lipid peroxidation products continued
to increase. On the twentieth day, it grew by 28%, on
the thirtieth day - by 33% relative to the initial data.
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The use of methyphene and Vitamix Se in bulls of
the Es group helped reduce lipid peroxidation's final
product. When comparing experimental groups with
the control, it was found that on the fifth day of the ex-
periment, the MD level decreased by 6, 6.5, and 7.6%,
respectively. On the tenth day in the blood of the E;
group, the level was 0.263+0.011 pumol/l, in the E;
group, the level was 0.261+£0.010 pumol/l, in the Es
group, the level of MD was 0.251+0.011 pmol/l. On the
fifteenth day of the experiment, the level of malonic di-
aldehyde continued to decrease relative to the values of
the C group. This figure felt in animals treated with
methyphene - by 12%, in animals treated with Vitamix
Se - by 13%, and in bulls treated with methyphene. To-
gether with Vitamix Se reduced by 15%. On the twen-
tieth and thirtieth days in the blood of bulls of all ex-
perimental groups again noted a decrease in the level of
MD and reached the physiological values.

It should be noted that the combined use of
methyphene and Vitamix Se in animals with chronic ni-
trate-nitrite toxicosis with cadmium loading contrib-
uted to a better reduction of the final products of lipid
peroxidation.

Summing up the results of the research, we came
to the following conclusions:

- the use of methyphene and Vitamix Se in the de-
velopment of chronic nitrate-nitrite toxicosis of bulls
with cadmium load contributed to the reduction of in-
termediate and final products of lipid peroxidation,
namely diene conjugates and malonic dialdehyde;

- at nitrate-cadmium loading of bulls, the best ef-
fect on inhibition of processes of peroxidation of lipids
of an organism of animals was shown by the combined
use of metifen and Vitaminx Se.
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THE EFFECT OF BENDAMINE ON ANTIOXIDANT PROTECTION OF RATS' MYOCARDIUM IN
DOXORUBICIN INTOXICATION

Abstract.

The study aimed to investigate the effect of the remedy "Bendamine™ on rats' antioxidant status in experi-
mental doxorubicin-induced cardiomyopathy. The research was performed on white sexually mature young male
Wistar rats weighing 180-200 g. Animals were divided into three groups of six rats each: control group - intact;
experimental group E; - doxorubicin was applicated intraperitoneally at a dose of 2.5 mg/kg 3 times a week for
two weeks; experimental group E; - in case of doxorubicin intoxication, the drug "Bendamine" was administered
intragastrically at a dose of 20 mg/kg. The action of doxorubicin and the development of the hypoxic state in rats
are accompanied by activation of oxidative stress and enhancement of free radical processes. It was indicated by
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increased levels of intermediate and end products of lipid peroxidation and inhibition of antioxidant defense. There
was a 32.7% increase in diene conjugates and a 37.6% increase in TBA-active product in rats' control groups.
After application to rats, it was also found that doxorubicin causes inhibition of the glutathione system of antiox-
idant protection of animals. The use of the remedy "Bendamine™ in the E group contributed to the strengthening
of the enzymatic and non-enzymatic parts of the antioxidant system, protecting the structural and functional in-
tegrity of cell biomembranes. The medicine "Bendamine" inhibits the excessive formation of LPO products in
pathologically altered tissues of rats' hearts. In the E, group, the level of intermediate and final products is prob-
ably reduced. In the E;group, the myocardial homogenate, the level of diene conjugates decreased by 16.8% also
the level of TBA-active products - by 20.8% compared to the E; group-had characteristic clinical signs of cardio-

myopathy caused by doxorubicin.

Keywords: pharmacology, drug "Bendamine," doxorubicin, rats, cardiovascular insufficiency.

Introduction

Cardiovascular pathologies in dogs and cats are in-
credibly diverse and common in daily practice in
Ukraine and abroad. According to the classification of
Professor G.V. Domracheva, in domestic animals, car-
diovascular pathology is divided into myocardial, peri-
cardial, endocardial, and vascular diseases. There is a
close relationship between the above pathologies, age,
and animal breeds [4, 6, 10, 11].

Heart failure in dogs can be both a congenital dis-
ability and acquired as a result of infection. This pathol-
ogy occurs mainly in elderly dogs. With heart failure in
dogs, the heart cannot fully perform its physiological
functions and provide the body with normal blood cir-
culation. Accordingly, it leads to stagnation and deteri-
oration of blood supply to organs, leading to patholog-
ical myocardium changes. [2, 3]. Analyzing domestic
and foreign researchers' data, the development of the
easy-to-use and safe complex cardiac drug, the use of
which will increase the effectiveness of treatment of an-
imals and a wide range of cardiovascular pathologies,
is timely and relevant to research for veterinary medi-
cine [5, 7, 8].

The study aimed to investigate the effect of the
drug "Bendamine" on the antioxidant protection of rats'
myocardium in experimental modeling of heart failure.

Material and methods of research

The study was performed on white sexually ma-
ture young male Wistar rats weighing 180-200 g, which
were kept on the standard diet of the institute vivarium
of the State Scientific-Research Control Institute of
Veterinary Medicinal Products and Feed Additives.
Throughout the research, the rats were kept on a bal-
anced diet containing all the necessary components; the
animal's drinking water was obtained without re-
strictions from glass drinking bowls with a volume of
0.2 liters.

Experimental studies were conducted by the drug-
biological experiment requirements to select analogs,
control, compliance with the same conditions of feed-
ing and maintenance during the research, and account-
ing for the results.

Twenty-four male rats were selected to create a
model of doxorubicin-induced cardiomyopathy. Ani-
mals were divided into three groups of 6 rats each: con-
trol group - intact; experimental group E;, in which rats

were simulated doxorubicin-induced cardiomyopathy
by intraperitoneal administration of doxorubicin at a
dose of 2.5 mg/kg 3 times a week for two weeks; ex-
perimental group E,, in which animals after injection of
doxorubicin were intragastrically applicated the drug
"Bendamine" at a dose of 20 mg/kg.

The content of LPO products - diene conjugates
and TBA-active products, the activity of antioxidant
enzymes - glutathione peroxidase and glutathione re-
ductase, and the level of reduced glutathione, were de-
termined by methods [9].

All animal manipulations were performed under
the European Convention for the Protection of Verte-
brate Animals Used for Experimental and Scientific
Purposes (Strashourg, 1986).

The analysis of research results was carried out us-
ing the software package Statistica 6.0. The student's t-
test assessed the probability of differences. The results
were considered plausible at P < 0.05.

Results and discussion

The obtained data indicate that doxorubicin's ad-
ministration to the experimental groups is accompanied
by an intensification of free radical oxidation processes
in the myocardium. Thus, based on the conducted re-
searches, the growth of intermediate and final products
of LPO was established, namely the increase of diene
conjugates by 32.7% and TBA-active products - by
37.6% compared with the control group of rats (Table
1). Oxidative damage to proteins leads to disruption of
cardiomyocyte metabolism. Thus, under conditions of
intensification of free radical oxidation, was suppress
the antioxidant system's enzymatic link, thus intensify-
ing oxidative stress in the myocardium [1]. The nega-
tive effect of oxidative-modified proteins in the cell is
apparently because oxidized proteins act as a source of
free radicals that deplete cellular antioxidants' supply.

An increase in the amount of TBA-active products
in the myocardium of rats under the influence of doxo-
rubicin indicates myocardial depletion of polyunsatu-
rated fatty acids, which are the main substrate for lipid
peroxidation. The myocardium loses the primary
source of prostaglandin synthesis necessary for its nor-
mal functioning and plays an essential role in myocar-
dial adaptation processes to stress.
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Table 1

Indicators of lipid peroxidation intensity in rat myocardial homogenate in experimental modeling of heart
failure and action of the drug "Bendamine" (M £+ m, n = 6)

Groups of animals

Indicators

Control Experimental 1 Experimental 2
Diene conjugates, umol/g 6.45+0.13 8.56 + 0.39* 7.12+0.22*
TBA-active products, mmol/g 30.79 + 4.50 42.36 £ 2.11* 33.57+247

After applying the drug "Bendamine" to rats of the
E> group, inhibition of lipid peroxidation processes un-
der doxorubicin intoxication conditions was found. In
the E; group, the level of intermediate and final prod-
ucts is probably reduced. In the myocardial homoge-
nate, the diene conjugates' level decreased by 16.8%.
The level of TBA-active products - by 20.8% compared
to the E1 group-had characteristic clinical signs of car-
diomyopathy caused by doxorubicin.

Thus, the remedy "Bendamine" inhibits the exces-
sive formation of LPO products in pathologically al-
tered tissues of the heart of rats, has an inducing effect

on the antioxidant defense system, thus protecting the
structural and functional integrity of cell biomem-
branes.

Studies have shown that doxorubicin causes inhi-
bition of the glutathione system of rats' antioxidant de-
fense in the E1 group. Thus, the level of reduced gluta-
thione in the animals' myocardial homogenate of the E;
group probably decreased by 45.3%. In comparison,
glutathione reoxidase and glutathione reductase activ-
ity decreased by 26.1 and 33.3%, respectively, com-
pared with the rats' control group (Table 2).

Table 2

Indicators of the antioxidant defense system in rats’ myocardial homogenate in experimental modeling of
heart failure and the action of the drug ""Bendamine™ (M + m, n = 6)

Groups of animals

Indicators

Control Experimental 1 ~ Experimental 2
Reduced glutathione, pmol/g 0.53+0.08 0.29 £ 0.05* 0.39 £ 0.05*
Glutathione peroxidase, nmol/min X mg protein 6.81+£0.79 5.03 £ 0.54* 6.37 £0.37
Glutathione reductase, pmol/min x mg protein 0.57+0.11 0.38 +£0.12* 0.51+0.10

The use of the remedy "Bendamine" in rats of the
E» group under doxorubicin cardiomyopathy condi-
tions contributed to the activation of the glutathione
link of the myocardium antioxidant system. The level
of reduced glutathione in the myocardial homogenate
of the E, group ranged from 0.39 + 0.05 umol/g.

After studying glutathione peroxidase activity in
the experimental groups in the myocardium, it was
highest in the E, group. This enzyme activity was cor-
respondingly higher by 26.6% relative to intoxicated
rats not treated by the remedy "Bendamine".

Glutathione reductase activity was also higher in
the E» group, where it was 0.51 + 0.10 umol/min X mg
of protein. In contrast, this figure was 0.38 + 0.12
pmol/min x mg of protein in the E; group.

Thus, based on studies of the effect of the drug
"Bendamine" on the antioxidant system of the myocar-
dium of experimental rats under doxorubicin intoxica-
tion, it was found that the newly developed remedy has
a corrective effect under oxidative stress inherent in
doxorubicin-induced cardiomyopathy. The studies' re-
sults enrich the pharmacological characteristics of the
drug "Bendamine," indicate its rather pronounced pro-
tective effect on the myocardium in experimental dox-
orubicin cardiomyopathy, and is a convincing proof of
the feasibility of the drug in veterinary practice.

Conclusions

The action of doxorubicin and the development of
the hypoxic state in rats are accompanied by activation
of oxidative stress and enhancement of free radical pro-
cesses, as indicated by increased levels of intermediate

and end products of lipid peroxidation, as well as inhi-
bition of antioxidant defense.

The use of the drug "Bendamine" in rats of the E;
group contributed to the strengthening of the enzymatic
and non-enzymatic parts of the antioxidant system, pro-
tecting the structural and functional integrity of cell
biomembranes.

The remedy "Bendamine™ inhibits the excessive
formation of LPO products in pathologically altered tis-
sues of rats' hearts.
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HIEJTYXA NOACOJHEYHUKA, KAK CPEJACTBO INOJJAEP)KAHUSI HCKYCTBEHHOI'O
BOJOEMA
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SUNFLOWER HUSK AS A MEANS OF MAINTAINING ARTIFICIAL WATER

Annomauusn

Bosmooicnocms ucnonvzosanus UENI0JIO3HbIX KapKacoe, KakKk cpedcmeo noddepofcaHuﬂ d)Oprl UCKYCCmeeH-
HO20 8000eMa U e2o BHympeHHe2o eouncmaa. Texnonoeus 6Heopenuss makux yKpenjienui mpeoyem muamenv-
HO20 U3Y4eHUsl USMEHEeHUs CBOUCME U KAYecmea 600bl 8 60006]\4@, a makoice eco mpodmocmu. Camvim npocmaoslt M
ObICMPBIM MEeMO0OM 0151 OnpeodeieHuss mpogHocmu sagasemcs buomuueckuti undexc Matispa. Ipu nomowu
2Mo20 uHoekca I’lpOGO()uﬂC}l «IecKuil MOHRUMOPUHS» COCMOAHUSA 6o0oema..

Abstract

The possibility of using cellulose frames as a means of maintaining the shape of an artificial reservoir and
its internal unity. The technology of introducing such fortifications requires a thorough study of changes in the
properties and quality of water in a reservoir, as well as its trophicity. The simplest and fastest method for deter-
mining trophicity is the Mayer's biotic index. This index was used to "lightly monitor" the state of the reservoir.

Knrouesvie cnosa: uckyccmeennulil 6000eM, yKpenieHue, n000epicanue, MOHUMOPUHe, OUOMUYecKull uH-
0€eKC, Yennono3d, MUSHUH, CebCKOe XO3AUCMEO.
Key words: . artificial reservoir, strengthening, maintenance, monitoring, biotic index, cellulose, lignin,

agriculture

[eryxa OT ceMsH MOJCOTHEYHHKA SBISICTCS LICH-
HBIM pecypcoM. OHa HCIIONB3YyeTCsS B OCHOBHOM JIJIS
VITy4IICHUS. MHHEPAJIHFHOTO COCTaBa IOYB HA OTOPOJ-
HBIX YYacTKaX U Ha OOJbIINX (hepMepCcKux yroapix. B
CBSI3M C OOMIIMEM MUHEPAILHBIX KOMIIOHEHTOB B CBOEM
COCTaBe SBISIETCS XOPOIIMM yAOOpeHHeM, 3Hadu-
TENbHO YBEIMYUBAIOIIUM YpPOXKaM CEIbCKOXO3sH-
CTBEHHBIX KyJbTyp. OCHOBHAas IICHHOCTh €€ CBOMHCTB
3aKJIF0YAeTCs B HAJIMUNE 1IeIUTI00361. OCHOBHBIM JIeH-
CTBYIOIINM KOMIIOHCHTOM IIEJUTIONO3bI SBISICTCS JIHT-
HUH, KOTOPBIII Onaromapsi cBoel CTpyKType o0pasyer
MPOYHBIA KapKac, TaKOW KapKac HAa3bIBACTCS VIb-
TpocTpykTypoi. CBOICTBa KapKaca U3 MIEeTyXyd MOXKHO
CPaBHUTH CO CBOMCTBaMHU KapKaca U3 Kelle300eTOoHa.
MecTo CTpYKTYpHOH COCTaBIISIOIIEH Kapkaca 3aHH-
MaeT 1LIeJUII0J103a, a JIMTHUH, PacloJIOKEHHbIH Ha Hel
o0azaeT BRICOKOH MPOYHOCTHIO HA CXKaTHE.

Takolt kapkac ,lpearnoJsiaraetcsi, OyaeT MOJI0KH-
TEJIHHO BIUATH HA KHBOE COOOIIECTBO BojgoeMa. B ka-
YECTBEC )IeﬁCTByIOIHeFO BCIIICCTBA JIUTHUH ABJISACTCA XO-
polM aJICOPOCHTOM BPEIHBIX BEIECTB U OJHOBpPE-
MEHHO MOET IMOMOYb BOCCTAaHOBUTH HEJOCTATOK
PACTUTENFHOTO BEIIECTBA B OTHOCHUTENBHO MOJIOJBIX
BOAHBIX coopyxeHusXx. Koropble emie HE BOCCTaHO-
BWJIH PETYJIHPYIOINE CBOUCTBA.

Briio mpoBeneHO wHccienoBaHWE Ha OJHOM U3
BOAHBIX 00BEKTOB. OMBITHBIN OOBEKT - TIPY, CO3/TaH-
HOM Ha OCHOBE OAJTKHM JAPEBOBUIHON CHCTEMBI. Pacmo-
JIO)KEH B YCJIOBHS CTENMHOM 30HBI KpacHomapckoro
Kpasi C yMEpEeHHBIM KIMMAaTOM. MaKCHMyM OCaIKOB

3lech HAOIIOMaeTCs B CepelrHE JeTa, a MaKCHMAalb-
HBI YPOBEHB BOJBI MIPUXOINUTCS HA BECCHHHUU MEPHO.T
MMaBOIKOB BoIHBIN 00BEKT MMEET JIBE MOMIPY KEHHBIE
4acTH, OTICNICHHBIE MEXIy coOoW mamOoil. Makcu-
MaJlbHasl ITyOuHa 000MX yacTel okojo 3 M, Hanbosee
MIMPOKas 9acTh — y AaMOBI, 6 M. B Teuenun roga npyn
MOJIBEPTaJICsl TEXHUUECKON OYHMTKE OT JOHHBIX OTJIO-
JKEHUI. 3a BECh MPOIECC OYUCTKH COKPATHIIN 3apacTa-
HHE Npy/Ja TPOCTHUKOM NpakTH4YeckH K 15% (panee 3a-
pacTtaHue HaCUUTHIBAIO 0KoJo 38% OT obmie ruromann
nmpyna).

Takoll TeXHUYECKH npolecc, Kak MeXaHn4yecKas
OUHCTKA SIBJISIETCS IOCTATOUHO PE3KUM JIJIsl €CTECTBEH-
HOHM CHUCTEMBI, UTO B CBOIO OU€pe/b CTAaHOBUTCS €CTe-
CTBEHHBIM ITPETIATCTBHEM HA Iy TH TOAICPIKAHHS BOIO-
€MOM €ro BHYTpeHHe! ycToiuuBocTu. IIpoueccel Boc-
CTaHOBJICHUSI B BOJHOM OOBEKTE, MO CPAaBHEHHIO C
Ha3eMHBIMH CHCTEMaMH, TMPOUCXOIAT ropasno ObICT-
pee, Omaromapst 4eMy HaM W yJajgoch MPOHAOIIOAATH
BCE HEOOXOIUMBbIE TEHISHITUH 3a JJOCTATOYHO HE0O0JIb-
moi cpok. Ha BHemHiO0 gamMO0y, BHU3 O TEUEHHUIO,
ObUIa BBIBE3€HA HACHINb M3 IICTYXH ITOJICOTHCYHHKA,
KOTJIa XKe, BEPXHSS 9aCTh BOJHOTO 00OBEKTa HUKAKOTO
BHEILIHETO BO3AECHCTBUSI MOCIIE TEXHUUECKOH OYUCTKU
He ObUTO. B TeueHMe mocneayromux HECKONIBKHX JIET
MIPOBOJWINCEH PETYJISIPHbIE CE30HHBIE U BHYTPH CE30H-
HBIE HMCCIIEOBaHUS M0 OlleHKE TPO(MHOCTH BOJOEMA.
BHyTpuce30HHBIE HCCIeIOBaHHUA TPEOYIOTCS IS
YCpEIHEHUS M TOATBEP KICHIS €IWHOTO TTOKa3aTems.
TpodHOCTs ONEHWBAIN MO OHOTHYECKOMY HHIEKCY
Maiispa. JlaHHBIN WHAEKC TIO3BOJISET OBICTPO OIIEHUTH




«COLLOQUIUM=JOURNAL» #7(94), 2021 / AGRICULTURAL SCIENCES 23

TpoHOCTH BOjOEMa, He NpuOeras K J1adopaTOpHBIM
aHanuzaM. OJJHaKO OH MMEET BBICOKYIO NOIPELIHOCTS,
MIOATOMY BBIBOJIMJICSI CPEIHUIL ITOKa3aTelb U3 5 mpoo.

Pesynbratsl mepBoro ceMecTpa HaOIIOACHUH I10-
Ka3ajm, 94To Mo OMoTHYecKoMy MHIeKcy Maiidpa obe
YacTH BOJIOEMa OTHOCSTCA K KIIAacCy 3arps3HCHHBIX
BOJI, OZTHAaKO, 3HaYCHHE B KOHIIe ceMecTpa B 10 6amos
M0 MH/EKCY CBUETEIBCTBYET O TOM, YTO COCTOSIHHE
BOJIOEMAa CTPEMHUTENBHO TIpHOIIKaeTcs K Oera-mMe30-
canpoOHo# 30He. Bropoii u Tperuii cemectp Habmoe-
HHUH TOKa3aj, 4TO COCTOSIHME HIKHEH 4YacTu mpyna
uMeeT OO0JIBIYI0 CKOPOCTh U3MEHEHHs. baJutbl B KOHIIE
cemectpa coctaBuiu 11 n 14 6annoB y BepxHeil yacTu
Y HWDKHEW YacTy MpyzAa 1o TEYEHHIO COOTBETCTBEHHO.

Ocoboe BHUMaHUE CleayeT 00paTuTh Ha TO, B Ka-
KOM TEMIIE HJIET HapaCTaHHE KOJIMUYECTBO KUBOTO BE-
IIeCTBa BojioeMa. HachIeHHOCTh KUCIOPOIOM B HUX-
HEel JacTH BOJOEMa C HACBHIIBIO INEIyXH COCTaBIISACT
ok010 85%, uto moutn Ha 20% mnpeBbIIIacT MoKas3a-
TEINb BTOPOH yacTi 00bekTa. TpeTnii cemecTp BHIBOAUT
BEPXHIOIO YacTh BOJHOTO 00beKTa K OeTa-me3acanpoo-
HOH 30He (13 OamwtoB mo mxkane Maifdpa). Jta yacth
BOJOC€MaA TOJIbPKO HAYMHACT HAChIIIATh CBOHU BOJAbI KUC-
JopoIoM M HapamuBaTth Ouomaccy. Korma B nmpyroi
YaCcTH CNajacT HapacTaHWe M HAYMHAET MPOPUCOBBI-
BaThCsl HEKOTOpPOE Moi00ue OaslaHca, YeTBEPTOMY Ce-
MecTpy HaOJIIOAEHHH STH MPOLECCHl OKOHYATEIHHO
CTaOMIIM3HUPOBAIIHCH.

Taxum 06pa3om HaOMIOAEHUS MMOKA3aIH, YTO HC-
MOJIb30BAHNE INENYyXH IIOJCOMHEYHHKA B KadeCTBE
CpeACTBa TOAJEP)KaHHUS HMCKYCCTBEHHOTO BOJIOEMa
BHOJIHE peanbHOo. Kak u OBIJIO MpearnookeHo paHee
IIenyxa He TOJBKO MOXKET CTaTh 3aMEeHOM ele300e-
TOHHOMY KapKacy JUIsl yKpeIieHus: OeperoB u namb

BOJIHOTO 00BEKTa, HO U OBITh HCTOYHUKOM OpTraHHYe-
CKOT'O BELIECTBa, HEOOXOIMMOTr0 BOJJOEMY JUIsl BOCCTa-
HOBJIEHUs OanaHca IOCIe TEXHHMYECKOTO BMeEIaTelb-
crBa. HecomMHEHHO, Ha TIpoIecCHl BOCCTAHOBIICHHUS B
MIPyy BIWSET OTPOMHOE MHOXECTBO (pakTOpPOB | HC-
CIICIIOBAHUs TIPOBEICHHBIC IIPU MOMOIIM OWoTHYe-
CKOTO MHZEKCa B PEATbHBIX YCIOBHUIX HE SBISIOTCS Ha
100% yxa3pIBalONIIMHA Ha TPUYNHHO-CIICJICTBEHHEIC
cBs3u. OHAKO JaXke CTONb MPOCTOH W KOPOTKUH MO-
HUTOPUHT NO3BOJIMI J0KAa3aTh NMPEIOKEHHYIO TUIO-
TE3y.

OpHaKO NPY BHECEHHH M30BITOYHOTO KOJIMYECTBA
LIeTyXH IpU IPOMBIBHOM BOJHOM PEXHME MOXKET BO3-
HUKHYTh ONACHOCTb YPE3MEPHOI0 HAKOIUICHHS Opra-
HUKU U CYKIIECCUH BOAOEMa. TO MOXKET B KOHE IOMe-
HATH HE TOJILKO BHEIIHHUH BHJ BOJHOTO OOBEKTa, HO U
TIPUBECTH K THOEIH ero oouTaTenei 1 CMEHE BHIOBBIX
co00IIeCTB TeppUTOPHH. B TakoM cirydae nMeeT MecTo
OBITH ONIBITHOE HCIIOJIb30BaHUE YKPEIUICHHS IIEITyX0H,
C MTOCTOSTHHBIM KOHTPOJIEM €€ BINSHHSA Ha BOZOEM.
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THE INFLUENCE OF PLANT COLLECTION OF SARASM ON SOME BIOCHEMICAL
INDICATORS OF THE LIVER IN A CHRONIC EXPERIMENT.

Since the second half of the twentieth century, var-
ious types of interferon obtained from the composition
of human leukocytes or by genetic engineering from
distinct strains of microorganisms are widely used in
world hepatology and oncology as an immunostimulat-
ing, hepatoprotective, antiviral and anti-cancer agent
[1-4].

The disadvantages of interferon-containing drugs
are that they are expensive, capable, similar to the same
antibiotics, or obtained synthetic drugs, to cause a lot
of side effects from the liver, kidneys, hematopoietic
and other internal organs [5]. It has been proven that
many medicinal plants, including Rhodiola rosea and
other plant adaptogens, have an interferon-stimulating
effect [6].

The advantage of these natural remedies is that
they are cheap, available to a wide range of patients,
and safer.

The creation of safe interferon-stimulating phyto-
preparations capable of replacing expensive lympho-
cytic and bacterial interferons is considered a promis-
ing and urgent direction for the pharmacology of the
21st century [7]. The search for interferon-stimulating
medicinal plants and the creation of natural stimulants
of interferon on their basis requires extremely energetic
and coordinated searches with the participation of ex-
perienced botanists, biologists, phytochemists, and es-
pecially pharmacologists.

Since the second half of the twentieth century, ac-
tive searches have been carried out in Tajikistan to de-
velop new hepatoprotective phytopreparations based
on local medicinal plants [8]. increasing the liver's re-
sistance to pathological influences - enhancing its de-
toxifying function by increasing the activity of its de-
fense mechanisms, as well as helping to restore its func-
tions in case of various injuries.

Herbal remedies due to the content of a complex
of biologically active substances, i.e. complexes of
such compounds as phenolic compounds, flavonoids,
essential oils, vitamins, organic acids, macro and mi-
croelements and dozens of other compounds exhibit ac-
tive hepatoprotective, antioxidant, membrane stabiliz-
ing, anti-inflammatory, choleretic, antispasmodic and
hypoglycemic properties.

Flavonoids, due to their chemical structure, have
broad medicinal properties. They have an active anti-

inflammatory, antioxidant, antitoxic capillary stabiliz-
ing, antitumor, diuretic, hypoglycemic effect, play an
important role in the prevention of violations of the
structure and function of the liver in various pathologi-
cal conditions. Other authors have established that
some flavonoids strengthen the walls of blood vessels
and reduce their permeability. Some of them have a
tonic effect and accelerate the body's adaptation to
heavy physical activity.

Currently, on the basis of individual flavonoid-
containing medicinal plants, such hepatoprotective
drugs as legalon, carsil, silibor and others have been
created, which are widely used in modern hepatology.

Based on the relevance of modern herbal hepato-
protective drugs and their importance for modern hepa-
tology and medicine in general, we were faced with the
task of studying the hepatoprotective effect of Sarazm
tincture.

Material and research methods. Subacute liver
damage was chosen as a model of hepatitis. With the
help of carbon tetrachloride (CCl4), which is consid-
ered a potent hepatotoxin and is widely used to obtain
an experimental model of hepatitis. To compare the
therapeutic effect, the drug Carsil was chosen. Carsil
largely protects the liver from pathological changes in
the structure and enzematic activity, has a detoxifying
effect, has properties similar to a routine, which has a
specific hepatoprotective effect.

The experiments were carried out on 75 sexually
mature outbred white rats of both sexes, with an aver-
age weight of 190-220 g. The animals were divided into
the following 5 series: 1 - intact, receiving intragastric
saline under vivarium conditions daily for 30 days at a
rate of 2 ml / kg masses; 2 - control, untreated rats that
received CCl4 subcutaneously at the rate of 2 ml / kg
of weight mixed with cottonseed oil (1: 1) 3 times a
week subcutaneously for 1 month; 3 and 4 - experi-
mental animals that received for 1 month according to
the same scheme CCl4 and daily intragastrically deal-
coholized tincture "Sarazma", respectively, in doses of
2 and 5 ml / kg of weight; 5 - rats that received CCl4
according to the same scheme and were treated for 1
month with Carsil administered daily intragastrically at
the rate of 50 mg / kg of weight.
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Table 1.
Survival of animals treated with tincture, Pamiro-Alai (SARASM) (1: 5) with subacute hepatitis CCl4
Series of experiments and doses Initial number of Survived Killed
per kg mass Initial number of rats Sur- rats
vived Number in% Number in%
Intact
fiziol. rast. 2 ml 12 14 93,3% 1 6,7%
Control 0 0
CCls 2 ml s/ c every other day 6 40% 9 60%
CCls 2 ml s.c. according to the 9 60% 6 40%
scheme
SARASM 2 ml daily for 1 month.
CCly 2 ml s.c. according to the 0 0
SARASM scheme 5 ml daily for 1 9 60% 6 40%
month.
CCl4 2 ml s / ¢ according to the
scheme 0 0
Karsil 50 mg / kg daily for 1 month. 8 53,3% ! 46,7%

In the process of subacute intoxication of the or-
ganism with CCl4, severe disturbances in the enzyme-
forming function of the liver occurred (Table 2). In un-

treated animals, the activity of ALT increased by 35.5%

(P <0.001), AsAT by 35.3% (P <0.001), silk phospha-
tase by 49.4% (P <0.001), and the activity of 5-HT by
62.7 % (P <0.001).

table 2

Influence of tincture (SARASM) (1: 5) on enzymatic activity in subacute CCl4 hepatitis. An average of 6

to 14 rats per batch.

Procate Mm
Series of experiments P<
and doses per kg of mass AJIAT AcAT
E/ £/ lenounan E/JI JIAI" HMoab/a
Intact
fiziol. rast. 2 ml 40,0+0,04 22,34+0,07 353,6+0,03 220,140,05
Control 153.1+0,03 134,3+0,02 528,5+0,04 358.2+0,03
CCls 2 ml s/ c every other 0,001* 0,001 0.001 0,001
day 35,5%** 95,3% 49,4% 62,7%
CCls 2 ml s.c. according to 86.9+0.5 83.5+0,05 410,1+0,04 274, £00,05
the scheme 0,01 0,05 0,05 0,05
SARASM 2 ml daily for 1 33,6%*** 22,4% -22,4% -23,5%
month.
58,6+0,5 53,8+0,08 403,0+0,07 254,1+0,06
CCl4 2 ml s.c. according to 0,01 0,01 0,01 0,05
the SARASM scheme 5 ml - 35,1% -30,0% -23,6% -29%
daily for 1 month.
ccl4 tonr:eS s,/c%:riﬁgordmg 62,5 0,03 60,020,03 407.2+0,04 254.120,04
Karsil 50 mg / kg daily for 0,02 0,02 0,01 0,01
1 month - 36,2% -26,3% -22,9% -20,6%

Note: * - the P value for the control batch is given in comparison with the intact batch, for the experimental batch
it is given in comparison with the indicators of the control batch; ** - as a percentage in relation to the intact series;
*** _ as a percentage in relation to the indicators of the control series
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Tincture Sarazm administered intragastrically at
doses of 2 and 5 ml / kg body weight for 1 month mark-
edly prevented the consequences of the hepatotoxic ef-
fect of CCl4.

Tincture Sarazm administered intragastrically at
doses of 2 and 5 ml / kg for 1 month significantly pre-
vented the consequences of the hepatotoxic effect of
CCl4.

As a result of the course of treatment carried out
with the help of Sarazm (at a dose of 5 ml / kg of body
weight) in the blood serum of experimental animals, the
level of the studied enzymes increased under the influ-
ence of CCl4 decreased: ALT by 35.1% (P <0.001),
AST by 30.0 % (P <0.001), WF by 23.6% (P <0.05), 5
NT by 29.0% (P <0.05). Under the influence of
SARASM, administered according to the same scheme
at a dose of 2 ml / kg of body weight, statistically sig-
nificant positive results were also obtained for all stud-
ied parameters. The ALT level decreased by an average
of 33.6%, AST by 22.4%, ALP decreased by an aver-
age of 22.4%, and LDH by 23.5%.

Carsil administered according to the same scheme
at a dose of 50 mg / kg body weight for 30 days also
caused a noticeable decrease in the level of the studied
enzymes. ALT level decreased on average by 36.2% (P
<0.02), ALT level by 26.3% (P <0.02), ALP level by
22.9% (P <0.01) and 5 NT by 20, 6% (P <0.01).

Subacute intoxication of CCI4 animals caused an
increase in the content of bilirubin and cholesterol in
the blood serum of control rats (Table 3)

In experimental rats treated with Sarazm tincture
at doses of 2 and 5 ml / kg body weight for 30 days, the
bilirubin content, respectively, averaged 5.6 + 0.03 and
5.8 +£0.05 nmol / L versus 7.6 = 0, 03 nmol / 1 in the
control series, which on average this difference was
26.3%. The cholesterol content in the experimental an-
imals increased only by 21.4%, while the content of B-
lipoproteins decreased by 18.0%. The total protein in
serum in all series did not differ from the control series.

Sarazm tincture, administered intragastrically for
30 days, contributed to a significant decrease in the in-
creased concentration of bilirubin under the influence
of CCl4, the activity of transaminase enzymes (ALT

and ASAT), alkaline phosphatase, LDH in blood se-
rum. Did not have any effect on protein-nitrogen me-
tabolism in subacute hepatitis (CCI).

Flavonoids are capable not only of neutralizing
free radicals, but at the same time can interact with
other inhibitors and restore the activity of a stronger in-
hibitor. As a result, the “consumption” of endogenous
antioxidants in the body decreases, which contributes
to a more rational use of the internal reserve of antiox-
idants (Kudrin A.N., Skakun N.P., 1996).

Sarazm's tincture has an active hepatoprotective
effect, the mechanism of which is associated with a
high content of selenium in its composition, and possi-
bly with the manifestation of interferon stimulating
properties.

The results obtained allow Sarazm to be recom-
mended as an auxiliary hepatoprotective agent in com-
bination with other hepatoprotective drugs.
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ANTIOXIDANT SYSTEM OF RATS BY THE INFLUENCE OF COMPOSITION OF BACTERIA
ISOLATED FROM TRADITIONAL CARPATHIAN CHEESE BRYNDZA

Abstract.

The article presents data on the study of the effect of the composition of probiotic strains of L. lactis, Lb.
plantarum and E. durans SB18 in a ratio 50:40:10 on some indicators of the antioxidant defense system of white
rats. In particular, the use of the tested composition caused an inhibitory effect on the intensity of lipid peroxidation
processes, which in turn led to decrease of TBA-active products and lipid hydroperoxides. It was found that on the
14th day of the experiment the content of TBA-active products and lipid hydroperoxides decreased by — 6.1 and
4.1% respectively and on the 21st day of the experiment — by 14.9 and 22.1% (p<0.01).

In determining the content of products of oxidative modification of proteins (OMP), which characterize the
oxidative damage of various components of the cell, a slight decrease in the concentration of OMP .30 and OMP37g
was noted throughout the experiment. Under these conditions, was established the activation of metabolic pro-
cesses, which indicated by an increase in superoxide dismutase activity (SOD) on 14 and 21 day of the experiment

by 6.3 and 9.6% respectively (p<0.05).

In addition, an increase of humoral defense factors of laboratory animal was found, in particular on the 21st
day of the experiment the serum lysozyme activity increased by 9.1%, and the level of circulating immune com-

plexes (CICs) decreased by 14%.

Keywords: antioxidant defense system, E. durans, L. lactis, Lb. plantarum, lipid peroxidation processes, TBA-

active products

Introduction

Contravention of the balance between endogenous
and pathogenic microflora causes functional disorders
of the digestive system, which can be the reason of dis-
orders of psycho-emotional state and an increased sen-
sitivity to the stress [1]. Given this, dysbacteriosis and
stress conditions mutually reinforce each other, which
generally causes a violation of homeostasis of the
macroorganism. In this case, in the body occurs exces-
sive immunoreactivity, and in the tissues activation of
lipid peroxidation and also when the functional interac-
tion between the immune and hypothalamic-pituitary
systems is disrupted [2, 3]. It is confirmed, that under
stress conditions the processes of peroxide oxidation in
the body intensify [4].

It was found, that one of the mechanisms of the
action of probiotics is their restoration of pro- and anti-
oxidant balance. The obtained results indicated on the
effectiveness of combined probiotics in the prevention
of stress-induced lesions [5-7]. The therapeutic effect
of lactic acid bacteria is also provided with their rapid
colonization of the gastric mucosa [8].

Considering the literature data about the antioxi-
dant properties of probiotics [9], the studies were con-
ducted to determine their effect on the lipoperoxidation
processes, in particular were found decrease in the con-
centration of DC after 14 days of administration of
combination of lactic acid bacteria, and also was ob-
served decrease of TBA-active products and catalase
activity in comparison to the control group of rats [5,
10].

For more detailed study of the effectiveness of
new probiotic strains of microorganisms a topical issue
is research directed on studying the antioxidant protec-
tion of the macroorganism. So the aim of this work was

to study the effect of the developed composition of lac-
tic acid bacteria [11] which were isolated from tradi-
tional Carpathian cheese bryndza [12] on some indica-
tors of the antioxidant protection system of white rats.

Materials and methods.

Determination of the influence of the studied com-
position of the consortium of lactic acid bacteria on the
antioxidant defense system was performed on white
rats, Wistar line, body weight 160180 g. For this pur-
pose, was formed control and experimental group of an-
imals, with six animals in each group. Animals of the
first (control) group were administered isotonic sodium
chloride solution, animals of the second group —a com-
position of probiotic strains of L. lactis, Lb. plantarum
and E. durans SB18 in a ratio of 50:40:10 at a dose of 1
cm® (1107 CFU/cm®) per animal. The tested composi-
tions were administered intragastrically by using a
metal probe for 21 days. After that, under light ether
anesthesia, the animals were decapitated and blood and
tissues were taken for research. The level of intensity
of oxidative destruction of proteins was evaluated by
the reaction of the obtained carbonyl derivatives of the
amino acid reaction with dinitrophenylhydrazine, as
described in Levine et al. [13]. Lysozyme activity of
blood serum was determined by nephelometric method
[14]. Determination of the content of circulating im-
mune complexes (CICs) in the serum was performed
according to the method of Grinevych Yu. A. etal. [15].
The concentration of TBA-active products in blood
plasma was determined by the method of Korobeiny-
kov E. N. [16].

Determination of superoxide dismutase activity
was performed according to the method of Dubynyna
E. E. etal. [17]. The content of lipid hydroperoxides in
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plasma blood was determined by the method described
by Myronchyk V. V. [18].

Results and discussion.

The use of a composition of lactic acid bacteria L.
lactis, Lb. plantarum and E. durans SB18 throughout
the experiment caused an inhibitory effect on the inten-
sivity of lipid peroxidation processes, which led to the
decrease of the content of TBA-active products and li-
pid hydroperoxides (Table 1). In particular, on the 14th
day of the administration of consortium of lactic acid
bacteria the content of TBA-active products and lipid

hydroperoxides decreased by 6.1 and 4.1%, respec-
tively, and on the 21st day — by 14,9 and 22.1% (p<0.01
). Because lipid peroxidation is a physiological process
and represet the degree of influence of molecular oxy-
gen on mitochondrial lipids under normal physiological
conditions and is determined by the ability to regulate
the structural and functional state of membranes [19],
the detected changes may indicate on enhanced antiox-
idant and detoxification properties of lactic acid bacte-
ria.

Table 1
Indicators of lipids peroxidation in plasma blood of rats
‘ Parameters ‘ 14 day 21 day
Control Experiment Control Experiment
TBA-active products, 4.459:0.29 4.184+0.32 3.966:0.40 3.37420.09
nmol/ml
Lipid hydroperoxides, 2.18+0.08 2.09+0.12 2.26+0.06 1.76£0.012**
OdE/ml

Note: ** - p<0.01

An extremely important enzyme of antioxidant
protection of the body is superoxide dismutase (SOD),
which is the primary line of defense against oxidative
damage and provides interruption of chains in oxygen-
dependent of free-radical reactions [20].

In the determining the activity of SOD (Table 2) it
was found out, that the use of the studied composition
of lactic acid microorganisms for 14 days caused its in-
creased by 6.3%, and on the 21st day of the experiment
this figure was probably higher by 9.6% (p<0.05).
Therefore, an increase of SOD activity may indicate on
the activation of metabolic processes, in particular, an
increased demand for O2, and an increased generation
of active form of oxygen.

The evaluation of oxidative damage of various
components of the cell was carried out on the content
of products of oxidative modification of proteins
(OMP). It should be noted that OMP is one of the ear-
liest and most reliable indicators of tissue damage, as
OMP derivatives are stable [21, 22, 23]. That is why we
studied the effect of the studied composition of lactic
acid bacteria on OMP. As can be seen from the data in
Table 2, long-term administration of a consortium of
lactic acid bacteria caused a slight decrease in OMPa3o
and OMP370, which is likely to indicate an inhibitory
effect of the test composition on the processes of OMP.

Table 2
SOD activity and content of products of oxidative modification of proteins
14 day 21 day
Parameters Control Experiment Control Experiment
SOD (U/ml) 4.13+0.26 4.39+0.13 4.18+0.11 4,58+0.03*
OMP 430 (uM/ml) 3.68+0.13 3.36+0.10 3.57+0.11 3.51+0.09
OMP 370 (uM/ml) 0.78+0.021 0.75+0.029 0.79+0.025 0.75+0.017

Note: ** - p<0.05

In determining the influence of the studied com-
position on humoral defense factors (Table 3), it was
found, that on the 14th day of the experiment, the lyso-
zyme activity of blood serum increased only by 0.8%.
At the same time, there was a decrease the level of CICs
by 4.9% compared to the values of the control group.

Whereas, on the 21st day of the experiment, the Lyso-
zyme activity an increased by 9.1%, and the level of the
CICs decreased by 14%. The detected changes may in-
dicated about an increase in humoral defense factors
and normalization of homeostasis.

Table 3
Humoral defense factors in blood serum of rats
14 day 21 day
Parameters Control Experiment Control Experiment
Lysozyme activity, % 35.7+£2.33 36.0+1.15 28.7+0.88 31.3+1.45
CICs, mmol/L 41.0+1.0 39.0+3.46 45.0+3.51 38.7+1.86
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Conclusions.

1. The use of a consortium of lactic acid bacteria
L. lactis, Lb.plantarum and E. durans SB18 in a ratio
50:40:10 caused decrease in the content of lipid perox-
idation products, TBA-active products, the content of
OMP products, which indicated to the an increase in
antioxidant properties of the body.

2. Lactic acid bacteria of the formed composition
had a positive effect on humoral defens factors of the
organism of laboratory animals, in particular on the
21st day of its use lysozyme activity of blood serum in-
creased by 9.1%.
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ORGANIZATION OF THE AUTOMATED MONITORING SYSTEM OF WATER FLOWS IN THE
OPEN WATER

Annomauusn

C meuenuem spemenu 6cé bonvuie u 60bUE NPOYECCO8 NPOU3BOOCIBA, KOHMPOA COCMOAHUS 008EPSIOM
aA8MOMAMU3UPOBAHHBIM cUCEMAaM. [l MOHUMOPUH2A PACX0008 600bl 8 OMKPBIMOM 6000MOKe MAKHCE B03-
MOJICHA opeanusayus cucmemvl coopa u obpabomxku urcupyemuix snavenui. Cozoanue maxou cucmemvl 03-

MOJ*HCHO Ha basze komnonenmos Arduino.
Abstract

Over time, more and more production processes, condition monitoring rely on automated systems. To monitor
water discharge in an open watercourse, it is also possible to organize a system for collecting and processing
recorded values. The creation of such a system is possible based on Arduino components.

Knroueenvie cnosa: asmomamuzayusd, ()amlmxu, pacxod 60()bl, MOHUMOPUHE.
Key words: automation, sensors, water flow, monitoring.

MeTonsl U CHOCOOBI aBTOMATHU3AIMHU MPOCTHIX
WIN CIIOXHBIX TPOILECCOB BCE OOINBIE HAXOAAT CBOE
MECTO B pasIMYHbIX O6J'IaCTHX MMpoOn3BOACTBA, KOH-
TPOJISL COCTOSTHUSA, a TAaKXKE PETYIHUPOBAHUS ITHX IIPO-
meccoB. Takas TeHAGHIMS BO3HMKIA C Pa3BUTHEM
HAYYHOH W TEXHWYECKOH 0a3bl, KOTJa OJWH YeIOBEK
MOJKET C IIOMOIIBIO ITyJIbTa YIPAaBICHUS BXXHUBYIO
HaOJFOIaTh U KOHTPOJIHPOBAThH X0 BBHIOTHIEMOH Jie-
SIT€JIbHOCTU. B 1aHHOI1 CTaThbe peub NOUIET O NaTUMKaX
KOHTPOJSI W MOHHTOPHHTA COCTOSHHS H3y4acMOro
00BEKTa, a TakXKe 00 aBTOMAaTU3UPOBAHHBIX CHCTEMAX,
YacThI0 W JIJa)kKe OCHOBHBIM 3BEHOM KOTOPBIX TIpE-
CTAIOT 3TH JJATYUKHU. B yacTHOCTH paccMOTpHM coBpe-
MEHHBIC JIOCTHKCHHUS H BO3MOXKHYIO OPTaHU3AIHIO MO-
HUTOPHUHI'A PACXOA0B BOJIbI B MaJIbIX BOJJOTOKAX.

JaTtunky W3MepeHus: pacXxoioB BOIBI (PacXxomo-
MepbI) HOAPA3AENAIOTCS Ha CIeAYIONHe THIIBI:
Taxomerpudeckue.
9J'[eKTp0MaFHI/ITHBIe TIOJTHOIIPOXOJHBIC.
[ITaHroBEIC ATEKTPOMATHUTHEIE.
VIbpTpa3ByKOBEIE.
Panapnble u mazepHble.
. Cuérumku Ha OCHOBE YpOBHEMepa.

Tak kak He BCE THIIBI pacxogoMEPOB MOAXOIAT
JUIL M3MEPCHHH B OTKPBITHIX BOJOTOKAX, BBIICIAM
JIMIIb T€, KTO CMOXKET CIIPaBUTHCA C MOCTaBJICHHOM 3a-
nmadeil. Peub 0 TaXOMETpUYECKHUX W JIa3ePHBIX THUIAX
pacxoI0MepoB.

[IpuMeHeHHE palapHBIX U Ja3ePHBIX PACXOIA0ME-
POB macT Haubosiee TOYHBIE PE3yIBTATHI IPU 3aMepax
TaKAX THAPOJOTHYCCKUX XaPAKTEPUCTHK, KaK CKO-
POCTB M pacxo/ MOTOKA PEKH, KaHaJIa MK HHOTO BOJO-
ToKa. Takue TEXHOJOTMHM AaKTUBHO IMPUMEHSIOTCS B
crpanax Esporsl u CIIIA, oHM TOpOTrOCTOSIINE U 3a9a-
CTYI0 SIBJISIFOTCS CEKPETHBIMH, TOITOMY HX TSKEIO
HaWTH B CBOOOTHOM mponaxe[4].

oukrwhE

TaxoMmeTpuyeckre THUIBI PACXOJOMEPOB MpPUME-
HSIOTCSI TIOBCEMECTHO, B Pa3NIUYHBIX HPOHM3BOJCTBEH-
HbIX cucteMax. [IpuHOMNO AeHCTBUA AaT4YMKaA MPOCT.
Bopa, moctymaromas Bo BXOJHOE OTBEPCTHE H3BECT-
HOT'O CEYCHHs, BpalllaeT YCTAHOBJICHHYIO BHYTPHU BEp-
TYIIKY, KOTOpasi B CBOIO OYepenb IepenaT Ha YCTPOii-
CTBO MOHHUTOPHHIA KOJIMYECTBO COBEPILEHHBIX 000pO-
ToB. Ha camoMm e ycTpoiicTBe, oTOOpa)aromem
UH(DOPMALIUIO, KOJIMYECTBO COBEPIIEHHBIX 00OPOTOB
MIEPEeBOAUTCS B OOMICTIPHHATHIC 3HAUCHHUS - JINTPHI WA
M. JIaHHBIHA THII JATYUKOB HPOCT B UCIIOJIL30BAHUM U
MIPOU3BOJICTBE, a TAKXKE OOIIETOCTYIICH B TIPOJIAKE.

IIpn opraHuzanuu aBTOMAaTU3UPOBAHHOM CH-
CTEMBbl MOHHTOPWHTA Ha OTKPBITOM BOJIOTOKE (Maoit
PEKH) OIHIIIEM BO3MOKHOCTh MPUMEHCHHS TAXOMETPH-
4eckux pacxojgoMepoB. CHcTeMa MOHHTOPHHTA CO-
CTOWT M3 CIEIYIOUIMX KOMIIOHEHTOB: JIATYUK Pacxoja
BOJIBI, TIPOIIECCOP, MOIYJb JUIA TIEpeIavn JaHHBIX de-
pe3 MOOWIIBHYIO CE€Th, KOMITBIOTED MM MOHHTOD IS
OTOOpakeHHsT U 00pabOTKU NMPUHSTBHIX IaHHBIX, pac-
yéTHas MporpaMMa Uisi aBTOMaTH3WPOBAaHHON 00pa-
OOTKH U COPTHPOBKE JAHHBIX, a TAK)KE HIIEMEHTHI yCTa-
HOBKHU M MOHTa)Ka CHCTEMBI B IOATOTOBJICHHOM MECTE
wii ctBope. IIpOCTBIM M IOCTYIHBIM, KaKk B IUIaHE
LIEHBI TaK ¥ YCTAaHOBKH, CIIOCOOOM OpTaHU3aI[UH OIIH-
CBIBAEMOW CHCTEMBI MOJXKET BBICTYIHUTH COOpHas CH-
crema Arduino. B cocraB Oyner Bxoauth miata (iieHa
ot 500 mo 1000py6.), HEMOCPEICTBEHHO CaM JATYHK
pacxona BojsI (0koso 400py0.) u cBA3yrOLIME KOMIIO-
HEHTHI (MPOBOA, MOIYJIb CBSI3H, 3AIIMTHAS KarcyJia U
ta.). ToroBass cucrema Ha Gase Arduino crmocoOHa
CIIPAaBHUTHCS C TIOCTABIICHHOMN 3amaqeii[3].

[Ipu MoHTaXxxe cHCTEeMBI, s €€ KOPPEKTHOM pa-
60TBI, HEOOXOAMMO BEIIIOIHUTH CIICTYIONIHE YCIOBHS:

1. OOecmneynTh MOTHYIO THAPOU3OJAIMIO JAaT-
YHKa, TUIATHl ¥ COSANHSIOMNX KOMIIOHEHTOB (B 3aIHT-
HOW KarcyJe, Ibe30MeTpe | Ip.);
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2. Hané&xHO YCTaHOBUTH NaTYUK B OTKPBITOM
IMOTOKE, IPMKPEINHMB €r0 K IITAHTe I JII000M TBEpIOM
MOBEPXHOCTH (OMOPBI MOCTA, OAJIKK | TII.), CTPOTO IO
HAIPaBJICHUIO TCUCHHS, IS MOJYICHUS TOYHBIX 3HA-
YEHUH.

Hambonee mpocTeiM cnocoOOM THIPOU3OISAIIAH
JIaTYMKA MOXKET BBICTYMUTH 3apaHee MOJrOTOBJICHHAS
Kalcyja, CHIelaHHas W3 HepasIaraeMoro IDIacTHKa,
100 uHBIX MaTepuasioB. C 100OBOI CTOPOHBI PACIIO-
JaraeTcs BXOTHOE OTBEPCTHE U MOTOKA BOIBI JHa-
METPOM pPaBHBIM paboyeMy IUAMETPY B3ATOrO JaT-
ynka. C TBIIBHON CTOPOHBI PacIoiiaraeTcs BBIXOTHOE
otBepctue. i yMEHBINICHHUS PUCKA CHOCA KATCYJIbI
MIOTOKOM, €€ Hy>KHO BEITIONIHUTH B 00TeKaeMoii hopme.
BrInonHeHHe MaHHBIX YCIOBHH MMO3BOJMT JOJTO-

volatile int flow_frequency;
unsigned int 1_hour,f_val;

unsigned long ctTime,flow_val,cloopTime;

CPOYHO M 0e3 PUCKOB MOJIOMOK O0OPYIOBaHUs CBOC-
BPEMEHHO U TIOCTOSIHHO TIOJTy4aTh 3HAYCHUS PACXOL0B
BOJIbI, MPOXOIALICH yepe3 AaTynK. Tak Kak OAMH Jat-
YUK HE CMOXKET U3MEPSITh BECh PACXOJl BOJIbI B OTKPBI-
TOM pyclie, PEKOMEHAYETCsl yCTAHOBKA CETH TAKUX JIaT-
YHKOB 110 BCEMY UccieayeMomMy cTBopy. [lonyueHHbie
[IPH 3TOM JIaHHBIC MPUBOAATCS B OOIIYI0 0a3y JaHHBIX
1 TI0 CPEeTHUM apUPMETHISCKUM 3HAYCHUAM Ha TITyOH-
Hax MOKHO OIPECIUTh PACX0 BOJBI BCETO CTBOPA 32
KopoTkoe Bpems.[1,2]

Just ompeneneHus pacxoga BOABI JaTYUKH Af-
duino yxe 3amporpaMMHpPOBAHBL, T.e. MCXOTHBINA KOJ
JUTsL HUX HaXOJHUTCS B OTKPHITOM jpocTyme. Hampumep,
Ha puc.] n300pakeH KOJ cueT4InKa BOJIBI Ha Oa3e ceH-
copa Water flow sensor SEN-HZ21WA.

/[ Water flow
/[ Water flow
/[ Water flow

void flow () // Water flow Interrupt function
I

L

flow_frequency++; f_val++;

}
void setup()
I

{
Serial.begin(9608);

attachInterrupt(l, flow, RISING);

}
void loop ()
I

{
ctTime = millis();

if(ctTime >= (cloopTime + 10808@))

{

cloopTime = ctTime;

sei(); ctTime = millis(); cloopTi

1 _hour = (flow_frequency * 6@ / 7.5);
flow_frequency = @; // CBpoc cu4&T4mka

Serial.print(1l_hour, DEC);
}

Serial.print(" L/hour"); J// Nutpoe

if(f_val>=458){flow_val++;f_val=0;}
Serial.println(flow val);Serial.println("L"); // Bcero nuTpoe

¥

Puc.1 - Koo cuemuuka 600wt Ha 6aze cencopa Water flow sensor SEN-HZ21WA

Kak BUIUM Ha pUCYHKE, UTOrOBOE 3HAUEHHE IO/~
CUUTHIBAETCA B J1/C, HO TIPH JOIOJHUTEIEHOM KOJHUPO-
BaHHMHU 3TOTO 3HAYCHUS pacyéTHas MporpamMma MOXKET
TIEpPEBOIUTH B MY/C.

Cucrema aBTOMAaTH3MPOBAHHOTO MOHHUTOPHHIA
pacxoza BOJBI B OTKPHITOM BOAOTOKE, CO3/IaHHAS Ha
ocHoBe Arduino, moxet cTaTh 3Q(HEKTHBHBIM HHCTPY-
MEHTOM B pyKaX THJIPOJIOTOB, IIPOTHO3KCTOB, a TAKXKe
cooctBenHnKoB 006ekToB I'TC. HempepriBHOE TOMY-
YEeHHUE JAaHHBIX O TIOTOKE IT03BOJIUT COOpaTh OOIIMPHYIO
0a3y maHHBIX MO 00BEMaM CTOKa Ha CTBOpPE, CBOEBpE-
MEHHO MpPEAyNpeKaaTh ONAacHbIE CHUTYaIMH, CBS3aH-
Hble ¢ OOJBIIMMHU PacXoJaMH BOJIbI, U BECTH IPaMOT-
HYIO TIOJINTHKY B 00JIaCTH pacripeeIeH s BOIHBIX pe-
CYpPCOB.
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CONTROL OF WEEDS IN AGROPHYTOCENOSES OF SOWING PEAS

Summary.

The article contains the results of research of the impact of measures to regulate the number and weight of
weeds in agrophytocenoses of sowing peas. It was determined that the quality control of weeds in pea crops was
ensured by consistent treatment with the soil preparation Dual Gold (0.8 | / ha) and the insurance one MaxiMox
(0.5 I/ha). The destruction of weeds was 91.6% of the natural weed background and reduced the above-ground
air-dry mass by 88.9%. In the paper it is scientifically substantiated and proved, that such protection of crops from
the harmful effects of weeds provides the level of pea yield for an average of three years at the level of 3.3 t/ha.

Keywords. Pea, weeds, harrowing, herbicides, crop capacity.

Formulation of the problem. In 2020, 582.6
thousand tons of peas were harvested in Ukraine from
an area of 251.5 thousand hectares, with an average
yield of 2.32 t/ha. And in 2019, 573 thousand tons of
peas were harvested, from an area of 254.3 thousand
hectares with a yield of 2.26 t /ha. It has great prospects
in Ukraine for strengthening the economic indicators of
the agricultural sector. For agriculture it is important
the solving the issue of increasing the growth rate of
pea yields and reducing the impact of unfavorable
growing conditions, due to which it is possible to
achieve a significant increase in the level of stability of
grain production over the years.

In Vinnytsia region, 14.09 thousand tons of peas
were threshed in 2020 with a yield of 29.97 quintal per
hectare.

Sowing peas are sensitive to weediness of crops.
Due to the harmful effect of weeds, its productivity can
be reduced by 30% or more. Because in weedy fields
yields are significantly reduced due to shading, reduc-
tion of soil moisture available to cultivated plants, dif-
ficulty of tillage and harvesting, deterioration of ferti-
lizer efficiency, etc. One of the reserves of increasing
the pea grain yield is to reduce the weediness of its
crops.

As the weediness of the agrophytocenosis in-
creases, the negative effects of weeds increase, causing
large crop losses. Considering the high level of weed
infestation, the use of herbicides remains an important
element of integrated weed control. But for their highly
effective use, it is necessary to know the actual species
composition of weeds in each field, which makes it nec-
essary to survey the territories.

As weeds compete with crops for moisture, pho-
tosynthetic radiation, and nutrients, limiting their harm-
ful effects has been and remains one of the main prob-
lems in the crop industry. Timely intervention in the
phytocenosis and measures, taken by man, will result in
a good harvest.

Analysis of recent research and publications.
Peas are an important legume. One of the reserves of
increasing the yield of pea grain is to reduce the weed-
iness of its crops. The level of presence of annual weeds
in agrophytocenoses is determined by growing condi-
tions and biological characteristics of cultivated plants.
And the presence of perennial weeds is determined by

the content of their vegetative reproductive organs in
the soil. The level of weed component in agrophytoce-
noses by species, number and weight is a dynamic phe-
nomenon during the growing season.

High weed infestation is a risk factor in agricul-
ture. In Ukraine, this problem has become more acute
in recent years for a number of reasons, which makes it
important to find measures to improve weed control in
agrocenoses. Monitoring of weed seed stocks in the ar-
able soil layer (0-30 cm) in different soil and climatic
zones of Ukraine shows, that in the zone of sufficient
moisture there are 1.47 billion pcs/ha, in the zone of
excessive moisture 1.71 billion pcs/ha, in the zone of
insufficient moisture 1.14 billion pcs/ha [5].

The demanding nature of peas to the temperature
regime limits the area of its cultivation in the Southern
Forest-Steppe and Steppe Zones of Ukraine. In Polissya
and in the Forest-Steppe the yield of peas is 1-5 dt/ha
higher than when growing it in the conditions of the
Steppe and the Southern Forest-Steppe Zones [3, 9].

The practice of many countries shows, that over-
coming the existing shortage of high-quality protein for
food and feed needs is possible only by increasing their
production. The positive qualities of these crops con-
tribute to the constant growth of sown areas and gross
fees, second only to these indicators of grain crops [10].

In Ukraine, there is a similar trend to increase the
use of herbicides, and reduce agrotechnical methods of
weed control [11].

Due to the significant level of littering of most ag-
ricultural lands, agrotechnical measures cannot always
achieve the desired result of weed control, which ne-
cessitates the use of highly effective herbicides [4, 13].

In pea crops, weeds, with insufficient protective
measures, can be the main reason for reduced crop
yields, they strongly shade and suppress pea crops, dry
and deplete the soil, complicate crop care and harvest-
ing, promote the reproduction and spread of pests and
pathogens, etc. [2, 15].

Extermination measures should be carried out in
the presence of 10 pcs/m? of weeds. Decreased pea
yields are observed, when weeds have been in pea crops
for 20 days after emergence of pea seedlings. Later,
weed control measures no longer compensate for the
losses, that were inflicted on peas during this period
[14].
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Obtaining high and stable yields of pea varieties
significantly depends on the timely passage of stages of
growth and development, which are determined by both
varietal characteristics of the culture, weather and cli-
matic conditions of the years. Growth and development
is one of the most important agrobiological features of
peas, which reflect a certain interaction of the plant
genotype with a set of technological techniques and ag-
roclimatic resources of the growing region [6, 7].

The development of the most effective control
system of the weed component cenosis with the use of
chemical plant protection products in the cultivation of
peas is an extremely important element of technology
[8].

The purpose of the study is to determine the ef-
fect of harrowing and herbicides on the weed compo-
nent in the agrocenosis and to identify the peculiarities
of the formation of grain productivity of peas, depend-
ing the options of controlling its weediness.

Presenting main material. During 2018-2020,
the experiments were based on the experimental field,

where the soil has the following parameters: gray forest
soil of medium-loamy mechanical composition; humus
content - 3.0%; pH of the salt is 5.4. The weather char-
acteristics of the three years of the study were typical
for the Forest-Steppe zone and suitable for growing
peas.

The technology of growing peas of the Magnat
variety was generally accepted for the Forest-Steppe
zone. The sown area of the plot was 22.5 m?; the ac-
counting area was 20 m?. The experiment was repeated
four times with a randomized placement of variants.
The working solution was applied with a knapsack
sprayer with a liquid consumption rate of 250 I/ha.
Weed counts were performed according to generally
accepted methods. The first record was performed
quantitatively, using a framework in 30 days after sow-
ing, and the second - quantitative weight method-before
harvesting. Recording for pea yield was performed in
sections. Statistical processing of the obtained data was
performed by analysis of variance.

The scheme of the experiment

Options

1. Natural background of weediness (control)

2. Pre-emergence and post-emergence harrowing

3. Before the emergence of pea seedlings - Dual Gold emulsion ratio, 1.6 I/ha

4. In the phase of 2-3 true leaves of MaxiMox crop, soluble ratio, 1.0 I/ha

of MaxiMox crop soluble ratio, 0.5 I/ha

5. Before the appearance of pea seedlings - Dual Gold emulsion ratio, 0.8 I/ha + in the phase of 2-3 true leaves

Peas are less demanding of temperature than other
legumes. The minimum germination temperature of its
seeds is 2-3°C. But under such conditions, early spring
and winter weeds can also grow in agrophytocenoses.
Our research has shown, that in agrophytocenoses of
peas a mixed type of weeding was formed, where mon-
ocotyledonous species had the largest share: Echi-
nochloa cruss-galli L.Pal. Beauv., Setaria glauca L.
Pal. Beauv.), Agropyrum repens L. Dicotyledonous
perennial weeds are present in the experimental plots:
Chenopodium album L., Thlaspi arvensis L., Stellaria
media L., Sinapis arvensis L., and perennial - Sonchus
arvensis L. [1, 12].

Unlike early cereals, peas have certain weed spe-
cies. In particular, its agrophytocenosis is dominated by
annual cereals and spring dicotyledonous weeds. Due
to the symbiosis with nodule bacteria, in the rhizo-
spheric zone peas have excretions,that are enriched
with nitrogen and other elements. And this creates fa-
vorable conditions for the germination and vegetation
of weeds in its crops.

The structure of sown peas agrocenosis weediness
was determined: in total during the 3 years of research
there were in average 93 weeds/ m2, among them
monocotyledons - 70% and dicotyledons - 30% (Table
1).

Table 1

Weediness structure of pea agrocenosis (average 2018-2020), pcs/m?

Name of weeds

Number of weeds

Total

93

Echinochloa cruss-galli L.

37

Setaria glauca L.

19

Poa annua L.

3

Agropyrum repens L.

[op]

Total monocotyledons

a1

Chenopodium album L.

Stellaria media L.

Thlaspi arvensis L.

Sinapis arvensis L.

Matricaria perforate Merat L.

Polygonum convolvulus L.

Sonchus arvensis L.

Other species

Total dicotyledons
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Control of segetal vegetation and its harmful ef-
fects in agrophytocenosis of peas to economically in-
significant level is a very important condition in the
technology of its cultivation.

In peas’ agrocenosis, the issue of weed protection
is given a special place. Practical experience shows,
that it is almost impossible to reduce the weediness of
pea crops to an economically insignificant level only
with the help of agronomic measures. The system of
peas protection from weeds should combine a set of
agrotechnical and chemical measures, that are carried
out consistently and are mutually agreed.

Peas had a mixed type of weediness, where an-
nual cereal species predominated - about 65 pc /m? ac-

cording to research years. The most common weed spe-
cies were Echinochloa cruss-galli L., Setaria glauca L.,
Agropyrum repens L., Chenopodium album L., Stel-
laria media L., Sonchus arvensis L., Thlaspi arvensis
L., Sinapis arvensis L., Perforated matrix Merat.

When caring for crops, measures to limit the num-
ber and harmful effects of weeds are important to ob-
tain the planned harvest. During the pea growing sea-
son in the control variant, the number of weeds de-
creased by an average of 10 pcs/m? over three years of
research. This is the result of suppression of weeds,
which were in the lower tier of the coenosis, by culti-
vated plants (Table 2).

Table 2

Influence of harrowing and herbicides on weediness
of peas agrocenosis (average for 2018-2020)

- _ Rec- Number of weeds, pcs/m? Weed destruction,%
Experiment options Mono Dico Mono Dico
ord | Total Total
cotyledons | tyledons cotyledons | tyledons

Natural background of weediness 1 93 65 28 - - -

(control) 2 83 64 19 - - -
Pre-emergence and post-emergence 1 16 7 9 82,8 89,2 67,9
harrowing 2 19 7 12 77,1 89,1 36,8
1 11 5 6 88,2 92,3 78,6
Dual Gold e.c, 1.6 I/ha > 12 4 8 855 94.2 57.9
. 1 8 4 4 91,4 93,8 85,7
MaxiMox, s.1.,1.0 I / ha 5 7 3 7 916 94.2 78.9
Dual Gold e.c.,0.8 I/ha + MaxiMox 1 7 3 3 93,5 95,3 89,3
s.l., 0.5 /ha 2 7 3 4 91,6 95,3 78,9

During the experiment an agrotechnical method
of weed control in agrophytocenoses of peas — pre-
emergence and post-emergence harrowing was used.
Before harvesting, 19 pcs/m2 of weeds were counted
on this variant. Harrowing in agrophytocenoses of peas
reduced the level of their numbers by 77.1% and their
air-dry mass-by 49.5%.

In our studies, the degree of weediness in ag-
rophytocenoses was on a high scale, so herbicides had
to be used to reduce their presence.

The application of the dual Gold herbicide at the
rate of 1.6 I/ha before pea emergence ensured the re-
duction of weeds in one month after application by
88.2%, compared to control areas, where weed protec-
tion measures were not carried out. The active sub-
stance S-metolachlor has a negative effect on cell divi-
sion, which slows down the growth process and subse-
quently causes death of weeds.

The protective effect of soil herbicide was mani-
fested in the reduction of the number and ability of
weeds to accumulate vegetative mass. It was especially
effective against monocotyledonous weeds. During the
recording in a month after the application of the prepa-
ration, it was noted, that the number of monocotyle-
donous weeds was 5 pcs/m?, and dicotyledonous - 6
pcs/m?. The level of weediness by cereal weeds de-
creased by 92.3%, and dicotyledons - by 78.6%, com-
pared to control. However, the herbicide did not show
any toxic effect on perennial weeds in the pea crops, so
they were able to grow freely, develop and accumulate
their weight. The number of weeds before harvesting
peas in the areas, where the soil herbicide Dual Gold

was applied at a rate of 1.6 I/ha was 12 pcs/m?, the level
of weeds decreased by 85.5%, compared to control ar-
eas.

Pea plants are highly sensitive to the action of
herbicides in the periods before the phase of 2 leaves
and after 5 leaves. And when its plants have from 2 to
5 leaves, the wax layer best protects against negative
chemical influence. So, the insurance herbicides to pro-
tect peas from weeds are recommended to be applied at
this stage of crop development. Spraying crops at an
earlier or later date can negatively affect cultivated
plants: their development is delayed, leaves are de-
formed, stems are distorted.

Analysis of the insurance herbicide MaxiMox ac-
tion at the rate of 1.0 I/ha showed, that it effectively de-
stroyed perennial weeds. Its active substance imaza-
mox inhibits protein synthesis in weeds, which leads to
chlorosis of young leaves, the death of growth points,
the suspension of growth processes and the weeds
death. After chemical treatment with MaxiMox, weed
growth stops within a few hours, although visible signs
of toxicity of the herbicide may not appear for several
days after application. Complete weeds death occurs af-
ter 3-6 weeks after application.

During the second weed record, it was found that
the herbicide MaxiMox had the effectiveness of 91.6%.
The number of perennial monocotyledonous species
decreased compared to the control by 94.2%. The re-
duction in the number of dicotyledonous weeds on the
options for its application was 78.9%. MaxiMox herbi-
cide destroyed perennial weeds, so the total weediness
of crops decreased by 91.6% compared to control plots.
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It was recorded, that negative effects of herbicides
on cultivated plants were not detected during studies.
Dual Gold and MaxiMox herbicides decompose
quickly in the soil and in the recommended application
rates do not have a negative effect on those crops that
will be sown after peas.

In the experimental variants, in the second half of
the pea growing season, due to the detoxification of
herbicides and precipitation, we observed a weakening
of their effect on weeds. This has led to an increase in
the number of certain species. There was an increase in
the level of pea weediness in the variants, where the

Dual Gold herbicide was applied. A new wave of dicot-
yledonous weeds appeared in the areas after precipita-
tion: Chenopodium album L., Stellaria media L. and
from monocotyledons — Echinochloa cruss-galli L.
Consecutive application of herbicides: Dual Gold
at the rate of 0.8 I/ha and Maxi Moks at the rate of 0.5
I/ha allowed to regulate qualitatively the presence of
weeds in agrophytocenoses during the growing season
of sowing peas. At the time of crop harvesting, weed
death in this variant averaged 91.6% over three years of
research, and the above-ground air-dry mass was 105
g/m2,
Table 3

Influence of harrowing and herbicides on weeds in the pea agrocenosis
(average for 2018-2020)

Number of weeds, Aboveground mass of weeds (air-
Experiment options pcs/m? dry)
total g/m? reduction to control,%

Natural background of weediness (control) 84 948 -

Pre-emergence and post-emergence harrowing 20 479 49,5
Dual Gold e.c., 1.6 I/ha 12 211 77,7
MaxiMox s.I., 1.0 | ha 8 136 85,7
Dual Gold e.c., 0.8 I/ha + MaxiMox s.1., 0.5 I/ha 7 105 88,9

The process of growing stable yields of peas is
highly dependent on the ability of the agronomic ser-
vice to provide favorable conditions for cultivated
plants for their formation. The decrease in the number
and weight of weeds in agrophytocenoses contributed
the increasing in the density of standing pea plants,
their better growth and development, and increasing
crop yields.

One of the set of measures to obtain high yields
of pea grain is high-quality protection of its coenoses
from the negative effects of weeds. After all, the yield
is an integral indicator of the productivity of cultivated
plants, which determines the relationship of a set of
quantitative signs with growing conditions.

Table 4
Pea yields depending on weed control (average for 2018-2020), t/ha
. _ Seed yield, tha Increase to control
Experiment options t/ha %
2018 2019 2020 average
Natur_al background of 16 14 14 15 i i
weediness (control)
Pre-emergence and_ post- 21 19 18 19 40,4 26.7
emergence harrowing
Dual Gold e.c.,1.6 I/ha 2,7 2,3 2,2 2,4 +0,9 60,0
MaxiMox s.l., 1.0 I/ha 3,2 2,7 2,6 2,8 +1,3 86,7
Dual Gold e.c., 0.8 I/ha +
MaxiMox s.1.,0.5 I/ha 3,5 3.2 33 33 *18 120,0
LSDos 0,17 0,16 0,16

The protection of pea plants from the negative ef-
fects of weeds contributed to the quality realization of
the productive potential of the crop. On average over
three years of research, the yield of pea grain on the
variants with the introduction of herbicides was 2.4-3.3
t/ha, which was higher, than in the control areas by 60-
120%. The largest increase in pea seed yield was ob-
tained in the variants with the application of Dual Gold
(0.8 I/ha) and the subsequent use of MaxiMox (0.5
I/ha). On the average for three years of researches it was
1,8 t/ha.

Over three years of research high herbicidal ac-
tivity was characteristic of the sequential variant of
herbicides application: soil Dual Gold with consump-
tion rate of 0.8 I/ha and insurance MaxiMox with a con-
sumption rate of 0.5 I/ha. Qualitative control of crop

weeding made it possible to obtain the yield of pea
grain on average at the level of 3.3 t/ha.

Conclusions.

1. In agrophytocenoses of peas a mixed type of
weediness was formed. The ratio of groups was domi-
nated by monocotyledonous weed species - 72.0%.

2. During the first record, the presence of weeds
in the control was 93 psc/m?2. And during the pea grow-
ing season, due to interspecific competition, their pres-
ence decreased by 10 pcs/m?.

3. As a result of harrowing pea crops, the number
of weeds decreased by 77.1% and by 49.5% above-
ground air-dries mass.

4. Treatment with soil herbicide Dual Gold at a
rate of 1.6 I/ha killed 85.5% of weeds and reduced their
weight by 77.7%, compared to the control option.
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5. Spraying of peas with the insurance herbicide
MaxiMox at the rate of 1.0 I/ha ensured the death of
96.1% of weeds and reduction of their weight by 85.7%
before control.

6. On options of consecutive application of Dual
Gold (0.8 I/ha) and MaxiMox (0.5 | / ha) there was the
best control of pea weediness: in relation to the control,
the death of weeds was 91.6% and the reducing of their
weight by 88.9%.

7. The largest increase in pea yield (1.8 t/ha on av-
erage over three years of research) was obtained in the
variants with application of Dual Gold (0.8 I/ha) and
subsequent use of MaxiMox (0.5 I/ha). Reducing the
number and weight of weeds allowed to get a pea har-
vest at the level of 3.3 t/ha.
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ECOLOGICAL EFFICIENCY OF INCREASING YIELD OF AGRICULTURAL CROPS BY BEE
POLLINATION

Abstract

The ecological efficiency of increasing the yield of agricultural crops due to bee pollination has been studied.
It was found that in the period from 2000 to 2016, 175.6 mg of lead and 56.2 mg of cadmium per 1 hectare of
agricultural land in the territory of Vinnytsia region; of them with nitrogen fertilizers — 47.4 % and 3.7 %; with
phosphorus — 29.2 % and 16.5 %; with potassium — 23.3 % and 80 %. During the cultivation of winter rape and
sunflower on the area of 405370 ha with mineral fertilization in order to increase their yield, 908.2 kg of lead and
214.5 kg of cadmium got into the soil. The increase in yields of these crops due to bee pollination against the



https://doi.org/10.24412/2520-6990-2021-794-36-40

«COLLOQUIUM=JOURNAL» #7(94), 2021 / AGRICULTURAL SCIENCES 37

background of reduced use of mineral fertilizers led to a reduction of up to 30% of soil contamination with lead

and up to 25 % of costs.

Key words: heavy metals, lead, cadmium, concentration, bee pollination, nitrogen fertilizers, phosphorus

fertilizers, potassium fertilizers.

I. Literature review

The intensification of modern agriculture in the
conditions of Vinnytsia and Ukraine as a whole leads
to intensive pollution of natural ecosystems with
various toxicants, in particular, and heavy metals, the
concentration of which in some cases exceeds
acceptable levels. At the same time, there is a tendency
to reduce the content of humus in soils, which over the
past 25 years has decreased by an average of 5.3
percentage points, primarily due to crop failure by a
sharp decrease in crops and low levels of organic
fertilizers. At the same time, there is a need to restore
soil nutrients, which is solved mainly by applying
mineral fertilizers to the soil [1, 4].

Significant sources of heavy metals entering the
environment in Ukraine are enterprises of the
metallurgical and mining industries, which have led to
man-made soil contamination with heavy metals. It is
known that the scale of environmental pollution by
heavy metals over the past few decades is growing
rapidly. According to the Institute of Soil Science and
Agrochemistry. O.N. Sokolovsky currently heavy
metals contaminate about 20% of agricultural land in
Ukraine.

A large amount of heavy metals enters the soil
with precipitation, especially in areas near industrial
centers. In the soils around these enterprises, a
significant excess of permissible concentrations of such
metals was found. The environment is also polluted by
non-ferrous and ferrous metallurgy enterprises, the
production of mineral fertilizers, and the machine-
building industry, and the application of organic
fertilizers.

Intense pollution of the environment with such
metals has created serious problems for the safe
agricultural use of soils, especially near highways,
large industrial cities and metallurgical enterprises.
After all, it is known that the soil is of great sanitary
and hygienic importance for animals, whose existence
is closely linked to this object of the natural
environment. It is important for the functioning of the
agroecosystem and human life.

Once in the soil, these metals together with
organic components form slowly moving complexes. It
is known that the organic matter of the soil binds such
metals more strongly, nor its mineral components. At
the same time, it should be noted that lead and copper
are more strongly fixed in organic matter, while
cadmium is weaker. Fixation of such metals in the soil
to some extent depends on the amount of oxides,
calcium and phosphorus [5].

From the soil part of the lead and cadmium passes
into plants through the root system. It has been proven
that plants can accumulate heavy soil metals in large
quantities. The intensity of migration of these elements
in plants largely depends on their botanical origin [2, 3,
6].

Due to migration and transformation, such metals
affect the components of almost all ecological systems.
The intensity of migration and transformation of heavy
metals in plants is significantly affected by lead and
cadmium.

The use of mineral fertilizers promotes the
constant entry of heavy metals into the soil and their
inclusion in the soil cycle crop food. Under conditions
of high inflow of heavy metals into the soil with the use
of food products made from food raw materials grown
in these conditions, leads to their accumulation in
tissues and organs of living organisms, causing a
number of disorders at the cellular, organ and body
levels in general.

Heavy metals, getting into the tissues of living
organisms interact with thiol groups of various
macromolecules of the body, blocking them, which
subsequently leads to the loss of proteins of many
reactions and metabolic disorders.

The entry of heavy metals into the body for a long
period of time has a negative effect on its hematopoietic
organs, and also enhances the formation of free
radicals, which leads to lipid oxidation.

It is established that cadmium poisoning causes a
violation of protein synthesis and enzymatic processes.
At the same time, it should be noted that cadmium
causes a violation of nucleic acid metabolism and
disrupts DNA synthesis.

Some of the lead circulates in the blood plasma in
the form of albuminates, is found in the liver, kidneys,
but mainly accumulates in bone and cartilage.

Lead lactate, which penetrates nerve and muscle
cells easily, plays a key role in the mechanism of lead
toxicity. Fast-growing tissues have been shown to be
most sensitive to lead. Lead intoxication in childhood
prevents the peak of bone mass, which can provoke
osteoporosis in the future.

It is proved that heavy metal poisoning leads to
increased morbidity and reduced life expectancy, there
is an increased stillbirth rate. The consequence of
environmental pollution is a reduced level of immunity,
increased morbidity and mortality. The constant supply
of heavy metals to the body leads to stress, as well as to
hidden changes in metabolism.

Under such conditions, there is a need to limit the
use of mineral fertilizers in modern conditions of
intensive agriculture and to develop measures to
increase the vyield of agricultural plants through
environmentally friendly technologies.

The purpose of research study of the
effectiveness of reducing soil contamination with
heavy metals through the use of bee pollination of
crops.

11. Methodology

The ecological efficiency of bee pollination
research was determined by establishing the level of
heavy metals entering the soil due to the increase in
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crop yields with mineral fertilizers and bee pollination.

Accumulation of lead and cadmium in bee nests
(honey, perga, honeycomb) was determined by atomic
absorption method.

Chemical methods of increasing crop Yyields
included the use of mineral fertilizers, and biological
pollination of these crops by honey bees.

Research on this topic was conducted in the

conditions of agricultural production of Vinnytsia
region, Ukraine.

I1I. Analysis and results

Analysis of the use of mineral fertilizers (Table 1)
in the Vinnytsia region over the years showed that the
amount of nitrogen fertilizers per 1 ha ranged from 14
kg to 72 kg, phosphorus — from 2 to 20 kg and
potassium fertilizers — from 3 to 20 kg.

Table 1

Use of mineral fertilizers during 2000 - 2016

Years of research Mineral fertilizers, kg/ha in current weight
Nitrogen Phosphorus Potassium Total by years

2000 14 2 3 19
2005 27 3 9 39
2009 44 7 12 67
2010 39 20 21 80
2015 54 20 17 91
2016 72 18 20 110

Total for years of research 250 70 82 406

On the average on 1 hectare 416 11.6 136 67.6

for the investigated period

On average, 41.6 kg of nitrogen fertilizers were
applied to the soil per 1 ha during the accounting
period; phosphorus — 11.6 kg and potassium fertilizers
— 13.6 kg. At the same time, it is necessary to note the
tendency to increase the level of use of mineral
fertilizers.

Analysis of the supply of lead with mineral
fertilizers (Table 2) shows that in 2000 in agricultural
soils per 1 hectare got 45,8 mg of lead, in particular,
with nitrogen fertilizers — 61.1 %, phosphorus
fertilizers — 19.2 % and potassium — 19.6 %. In 2005,
94.2 mg/ha of lead entered the soil with mineral
fertilizers, of which 57.3 % with nitrogen fertilizers,
14.0 % with phosphorus fertilizers and 28.6 % with

potassium fertilizers. In 2009, 154.8 mg/ha of lead was
received, with nitrogen fertilizers — 56.8 %, with
phosphorus — 19.9 % and potassium — 23.2 %. In 2010,
229 mg of lead per 1 ha fell into the soil, of which 34.0
% with nitrogen — 38.4 % with phosphorus - and 43.9
% with potassium. In 2015, 247 mg of them entered the
soil: nitrogen — 43.7 %, phosphorus — 35.6 % and
potassium — 20.6 %. In 2016, 283.2 mg of lead, 50.8%
— nitrogen fertilizers, 27.9 % — with phosphorus and
21.2 % — with potassium fertilizers got into the soil.

That is, there is a clear trend to increase the
intensity of lead with mineral fertilizers in recent years.
The highest amount of lead in the soil came with
nitrogen fertilizers.

Table 2
Receipt of heavy metals with mineral fertilizers in agricultural soils appointment, mg/ha
Receipt of heavy metals with mineral fertilizers
. . Phosphorus Potassium
Nitrogen fertilizers - - fertilizers
Years of research - . fertilizers (simple - Together
(ammonium nitrate) superphosphate) (potassium
chloride)
Pb Cd Pb Cd Pb Cd Pb Cd
2000 28 0.7 8.8 1.6 9 9 458 | 11.3
2005 54 1.35 13.2 2.4 27 36 94.2 | 39.7
2009 88 2.2 30.8 5.6 36 63 154.8 | 70.8
2010 78 1.95 88 16.0 63 51 229 68.9
2015 108 2.7 88 16.0 51 51 247 69.7
2016 144 3.6 79.2 14.4 60 60 283 78
On the average on 1
hectare for the 88.3 21 51.3 9.3 41 45 175.6 | 56.2
investigated period

In 2000, 11.3 mg of cadmium got into the soil per 1
ha (Table 2), of which 6.2 % with nitrogen fertilizers;
phosphorus — 14.2 % and potassium — 79.7 %. In 2005,
the soil received 39.7 mg, of which 3.45 % — with
nitrogen fertilizers; 6.5 % — with phosphorus and 91 % —
with potassium fertilizers. In 2009, the soil received 70.8
mg/ha of cadmium, in particular, 3.1 % — with nitrogen;
7.9 % — with phosphorus and 90 % — with potassium
fertilizers. In 2010, 68.9 mg of cadmium per soil per

hectare; 2.8 % — with nitrogen fertilizers; 23.3 % — with
phosphorus fertilizers and 2.8 % — with potassium. In
2015, the soil with mineral fertilizers received 69.7 mg,
of which 3.8 % — with nitrogen fertilizers; 22.9 % — with
phosphorus fertilizers and 73.1 % — with potassium
fertilizers. In 2016, the soil received 78 mg/ha of
cadmium; with nitrogen fertilizers — 4.6 %; phosphorus
—18.5 % and potassium — 76.9 %.



«COLLOQUIUM=JOURNAL» &#7(94). 2021 / AGRI

CULTURAL SCIENCES 39

Table 3

Intensity of accumulation of heavy metals in the soil during the cultivation of winter rape and sunflower

The main honey-

: . Amount of fertilizers, kg/ha
bearing agricultural

Gross input into the

Total sown area, soils of heavy metals, kg

crops active substance | physical weight ha Pb | cd
Nitrogen fertilizers (ammonium nitrate)

Winter rape 80 222 159420 70.7 3.5

Sunflower 45 125 245950 61.5 1.54
Phosphorus fertilizers (double superphosphate)

Winter rape 60 300 159420 411 38.2

Sunflower 45 225 245950 238 44.3
Potassium fertilizers (potassium chloride)

Winter rape 90 150 159420 71.7 71.7
Sunflower 45 75 245950 55.3 55.3
Together 405370 908.2 214.5

Analysis of the intensity of soil contamination by
heavy metals (Table 3) showed that when growing
winter oilseed rape and sunflower with an area of
405,370 ha in the soil in 2018 with mineral fertilizers
got up to 8.2 kg of lead and 214.5 kg of cadmium.

During the cultivation of winter rape, 50.9 % of
lead and 52.8 % of cadmium got into the soil, while
during the cultivation of sunflower these indicators

were in the range of 39.1 % and 47.2 %.

During the cultivation of winter rape (Fig. 1,2)
553.4 kg of lead and 113.4 kg of cadmium got into the
soil, of which 12.7 % and 3.1 % — with ammonium
nitrate, 74.3 % and 33.7 % - with double
superphosphate and 13.0 % and 63.2 % — with
potassium chloride.

600 353 4

2

3874

amount of lead, kg

winter rape sunflower

Ifor the use of mineral fertilizers i for the use of mineral fertilizers with bee pollination

Fig. 1. Efficiency of reduction of soil pollution by lead by bee pollination of winter rape and sunflower

During the cultivation of sunflower in the soil got
354.8 kg of lead and 101.1 kg of cadmium, of which
17.3 % and 1.52 % — with ammonium nitrate, 67.1%

and 43.8% — with double superphosphate and 15.6 %
and 54.7 % — with potassium chloride.
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Fig. 2. The effectiveness of reducing soil contamination with cadmium

Increasing the yield of agricultural plants due to
bee pollination against the background of reducing the
use of mineral fertilizers makes it possible to reduce the
supply of lead and cadmium in the soils of Vinnytsia
region when growing winter rape by 166 kg and 106.4
kg, sunflower — by 34.0 kg and 30.3 kg, respectively.

The analysis of economic efficiency showed that
increasing the yield of winter rape and sunflower for
bee pollination, reduces the cost of using mineral
fertilizers by 25 %.

IV. Conclusion and discussion

Analysis of the use of mineral fertilizers in the
Vinnytsia region over the years of research (2000-
2016) showed that the amount of nitrogen fertilizers per
1 ha in the active raw material ranged from 14 kg to 72
kg, phosphorus - from 2 to 20 kg and potassium
fertilizers — from 3 to 20 kg, as a result of which 908.2
mg of lead and 214.5 mg of cadmium per 1 ha.

When growing winter rape and sunflower, 0.006
kg of lead and 0.001 kg of cadmium are added to the
soil per 1 ha.

Increasing the yield of winter rape and sunflower
by bee pollination makes it possible to reduce the use
of mineral fertilizers by up to 30 %, which limits the
inflow of lead to soil to 30 % and cadmium to 30 % and
reduce costs to 25 %.
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INFLUENCE OF GROWTH STIMULANTS ON THE ONTOGENESIS OF SPRING BARLEY

(HORDEUM VULGARE L.)

Abstract.

An investigation of the importance of growth factors for accumulation of solids in spring barley (Hordeum
vulgare L.) plants at different stages of organogenesis is established, the influence of growth factors on the ele-
ments of structure and productivity of spring barley is specified. The use of growth regulators in crop production
along with other agricultural practices of intensive and biologized tillage technologies is one of the most advan-
tageous and promising methods of improving crop yields. Spring barley plants were treated with the stimulants
Epin-extra, Zircon and 1 % bischofite in the tillering phase. As a result of the research, it was found out that
spraying of crops in the tillering phase with the growth regulators Epin-extra, Zircon and 1 % bischofite reduces
the growing season by 2-4 days when treating spring barley on sod-podzolic soil; the growth regulator Epin-
Extra and 1 % bischofite increase the assimilation leaf surface of plants by 8.5 and 11.1% respectively, the pho-
tosynthetic potential by 5.7 % and the net productivity of photosynthesis by 3 and 10 %; the growth regulator
Zircon does not have a positive effect on the photosynthetic activity of spring barley plants under soil and climatic

conditions.

Keywords: plant growth regulators, leaf surface area, photosynthetic activity, photosynthetic potential, net

productivity of photosynthesis

In the modern technologies of spring barley
(Hordeum vulgare L.) treatment great importance is at-
tached to various methods of treatment of both seeds
and plants with environmentally friendly new prepara-
tions in order to improve yields. One of the most prom-
ising directions of the modern technology for crop pro-
duction is the use of plant growth stimulants [1].
Growth stimulants activate the immune system of the
plant (spring barley), enable to ‘smooth’ the limiting
factors of obtaining potential yields, improve resistance
to drought or excess moisture at high or low ambient
temperatures, as well as accelerate or slow down the
maturation of plants, increase the number of seeds in
the ear, contribute to the redistribution of nutrients in
economically important plant organs. These conditions
cannot be provided by the traditional elements of the
technology [2, 3, 4].

Thus, our research is relevant and deals with the
study of growth stimulants influence on the ontogenesis
of spring barley (Hordeum vulgare L.).

Field experiment was carried out during 2017—
2019 on the experimental field of the Poltava State
Agrarian Academy (Ukraine) and barley Helios,
Vakula and Parnassus cultivars were used as test crops.
All cultivars are Ukrainian breeding and recommended
for grown in the Forest-Step zone of Ukraine. Institute
of Plant Breeding named after V. Ya. Yuriev of Na-
tional Academy of Agrarian Sciences of Ukraine is
originator of the barley cultivars.

Characterizing the results of seedlings and full ma-
turity of the studied cultivars of spring barley
(Hordeum vulgare L.) in 2019, it should be said that for

the cultivar ‘Helios’, treatment with Zircon led to the
emergence of seedlings on 11.05.19, which is 3 days
faster than the control. And the full maturity was on
3.07.19, which is 2 days faster than the control. The
best stimulant was Zircon. For ‘Parnassus’ cultivar the
seedlings appeared on 12.05.19, and the full maturity
was on 12.07.19 under the action of Zircon as well.
“Vakula’ cultivar in 2019 had seedlings on 14.05.19,
and the full maturity — on 6.07.19. Such indicators did
not show a significant advantage of the stimulants used
for growing this cultivar of barley.

Thus, the use of Zircon and 1 % bischofite solu-
tion (for ‘Helios’ and ‘Parnassus’ cultivars) accelerated
the earing phase by 2—4 days, Epin-extra — only by 1-
2 days. The effect of stimulants on the growth rate of
spring barley plants was observed in the maturity phase
of barley grain, as a result of which the barley grain
treated with stimulants matured 2—4 days earlier than in
the control, this is due to the fact that stimulants accel-
erated processes of metabolism in plants, thereby pro-
moting maturation. Therefore, 1 % bischofite solution
and Zircon most actively promoted the approach of
subsequent phases of plant development in the control
field. In the control variant, the phenological phases
came later, so on average, for 3 years of the experiment,
the duration of the growing season in this variant was
92 days.

When treating with different stimulants, the dura-
tion of the phases (stem elongation — earing, earing —
full maturity) differ greatly, which is due to specific
weather conditions in the period of the experiment



https://doi.org/10.24412/2520-6990-2021-794-41-42

42

AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL» #7(94). 2021

(2017-2019). Thanks to the use of stimulants, the dura-
tion of the growing season of spring barley plants was
reduced by 2-5 days in 2017 compared to the control.
It was the shortest when using Zircon and 1 % bis-
chofite solution, while the growing season in both cases
was 86 days. It should be noted that the effect of Zircon
and 1 % bischofite solution was especially evident in
the following periods: tillering — stem elongation and
earing — full maturity, because each of these periods
was reduced by 2 days relative to the control (for the
cultivars ‘Helios’ and ‘Parnassus’). The use of Epin-
Extra was manifested in the reduction of these periods
by only 1-2 days.

In 2018, when using Zircon and 1 % bischofite so-
lution, the duration of each subsequent phase of the de-
velopment of spring barley plants was the shortest, and
these stages were reduced by 1-3 days relative to the
development phases, and the growing season was 6
days shorter than the control. The use of Epin-extra on
crops also accelerated the development of spring barley
(Hordeum vulgare L.), and the growing season was re-
duced by only 3 days and amounted to 87 days.

In 2019, the duration of development phases of
spring barley plants differed slightly from previous
years of the research (2017-2018). In variants through
the use of stimulators the period of tillering — stem elon-
gation was reduced by 1 day. The next period: stem

elongation — earing differed greatly from previous
years, as under the action of Zircon the period was re-
duced by only 1 day, and under the action of 1 % bis-
chofite solution the reduction in maturity of spring bar-
ley ‘Vakula’ was not detected. The stimulant Epin-ex-
tra increased this period by 3 days, but reduced the
stage of earing — full maturity by 3 days. In general, un-
der our experimental conditions, the regularity of re-
duction of the growing season under the influence of
stimulants was kept. It was most pronounced when
treating spring barley crops (cultivars ‘Helios’ and
‘Parnassus’) with stimulants such as Zircon and 1 %
bischofite solution.

The use of Epin-extra promoted increasing the pe-
riod of stem elongation — earing by 1-3 days (table 1).
The growing season was reduced by 2—4 days. Thus,
through the use of Epin-extra the maturity was on the
90th day after emergence of seedlings, when using Zir-
con and 1 % bischofite solution — on the 88th, and in
the control variant — on the 92nd day [5].

Optimally oriented in space photosynthetic system
of spring barley crops, mainly leaf surface, ensures the
most complete use of soil and climatic resources of the
region and enables to get a maximum effect from the
methods of agrorechnical influence (table).

Table
Leaf surface area in the earing phase of the spring barley cultivars under study for 2017-2019, thousand
m*/ha
Average Deviation from Average forDeviation from the Average for 3 Deviation from the
Variant of stimu- g the control (%) g control (%) g control (&)
for 3 years 3 years years
lant oy | thousand . , | thousand . , | thousand
Helios % Vakula % Parnassus %
m?*ha m?*ha m?ha
Control 35.1 - - 36.5 - % 36.2 - -
Epin-extra 36.8 3.3 6.7 36.7 4.2 8.8 37.1 4.7 8.2
Zircon 35.4 1.2 53 36.9 1.8 1.2 37.5 2.1 14
0, i i -
Il/? bischofite so-| 49 4 28 | 65| 301 23 |118] 383 18 |114
ution
HCPos 0.8 - - 0.9 - - 0.8 - -
During the research it was found out that at the  23(2), 470.

time of treating the crops in the tillering phase with the
growth stimulants Epin-extra, Zircon and 1% bis-
chofite solution the growing season reduces by 2-4
days when growing spring barley on sod-podzolic soils;
the stimulant Epin-extra and 1 % bischofite solution in-
crease the assimilation leaf surface of spring barley
(Hordeum vulgare L.) plants by 8.5 and 11.1 % respec-
tively, the potential of a photosynthetic process by
5.7 % and the net productivity of photosynthesis by 3
and 10 %.
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Annomauyus.

B cmamve 6vi1u paccmompenwvt ocobennocmu paseumusi mypusma Typeyxoii Pecnybnuxu. Pons mypucmu-
yeckoll cgepol Kax ocHosHo2o paxmopa paseumusi Typeyxoi SKOHOMUKU, 8 NEPUOO aKMugHou ¢hazvl pacnpo-

cmpareHusi koponagupycrou ungexyuu COVID-19.
Abstract.

The article discusses the features of the development of the tourism of the Republic of Turkey. The role of the
tourism sector as the main factor in the development of the Turkish economy, during the active phase of the spread

of the coronavirus infection COVID-19.
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Ceronust Typuust siBiseTcs oJHOM n3 Hambolee
OBICTPO PA3BUBAIOLIUXCS CTPAH MHUPA.

Crnenyer OTMETHTH BBITOJHOE Teorpaduyeckoe
nonoxxeHne Typrun Wrpaer 3HAYUTEIBHYIO pPOJb B
9KOHOMUKE Pa3BUTHH II0 OTPACIH TypU3Ma CTPaHBbI.

Typuus 3aHumaeT 16-e MecTo B peHTHHIe CTpaH
o BKiany Typusma B BBIL

B 2019 romy Typucthueckas OTpacib IOKaszaia
poct Ha 10,1%, yBeTHUYUB yIeNbHBIA BEC B CTPYKType
BBII no 11,3%. NHBecTUIIMU B TYPUCTUYECKYIO OT-
pacib B 2019 rony yBenuunnuch Ha 3,8% U cocTaBmIn
16,2 mupa. momu. CIIIA [1].

Typrnuio Ha3bIBaIOT MEPEKPECTKOM KOJINYECTBOM
APXUTEKTYpPHBIX MMaMATHUKOB BEIMKHUX JIPEBHUX LIUBU-
JU3aIMA U KyJIbTYp, 001a1aeT MPEBOCXOAHBIM CPEaH-
36MHOMOPCKUM KJIUMaTOM.

CornacHo pe3ynbTaTaM MPOBEIECHHOTO HCCIEN0-
BaHUs, CaMbIMU MOMYJISIPHBIMU SIBJISIFOTCS. TYpHI C Lie-
JIBIO OTJIBIXA Ha MOOEPEexbsIxX Drefickoro, MpaMopHOTo
n CpenuseMHOr0 MOpEH, 3KCKypCHOHHOMY, Jieued-
HOMY M CLIOPTHBHOMY Typu3Mmy [2].

TaxkuMu N3BECTHBIMH 0eCMUHAYUAMY BEICTYIIAIOT
CPEAN3EeMHOMOPCKOTO T00epexbsi, AHTaNbs, AJaHbs,
Benex, Cune, Kemep, srefickoro mobepexss, bompym,
ITamykkane, Kymanacsl, Mapmapuc, derxue a Takxe
nucropudeckne ropoga Typunn takue kak: CtamOym —
JPEBHSAS CTOJHIIA, KPYITHBIM Meranoiuc, DaupHe, W3-
mup, Ddec, empe, bypca, Kanmagokusi, Aakapa, Ko-
Hbsl, Mapaus, AHTakbesa, AMmaces, Kapc u Op3ypym.

Yepromopckoe nobepexxse Typunu, He Tak pas-
BUTO, KaK CPeIU3eMHOMOPCKOE U ATeHCKOE, HO JUIf OT-
JIbIXa 3/1€Ch TaKkKe UMeroTcs Bce ycnoBus. K Tomy ke,

B MOCJIEIHEE BPEMs, ITOMY PETHOHY YJeNsAeTCs MOBBI-
IIEHHOE BHHMAaHHE CO CTOPOHHBI NpaBHTENbCTBA Typ-
nuu. K riaBHBIM JOCTONPHUMEYATENbHOCTSAM PETHOHA
otHOCcAT CadpaHOO0ITy — ICTOPHUYESCKUI OCMaHCKHUH r0-
poxn, Tpab3on, CamcyHn, Opay, Kacramony, Amacpa,
Cunon, I'mpecyn AptBuH u Puse.

B Typuuu HaxoasTcss TepManbHble HCTOYHHUKH, U
HCTOYHMKHM MUHepanbHbIX BojJ Kanran, fnosa, ban-
4yoBa, A(bOH, a TaK)Ke FOPHOJIBDKHBIX KypoOpTOB YiIy-
nar, Kaprankas, Capsikampim, [lamanmoxkeH u Op-
Joxusic [3].

HanuonaneHO! cTpaTeruu pa3BUTHs Typu3Ma B
Typruu nporHo3upyercs, 4YTo B CTpaHE pa3BUTHE TY-
pu3Ma OyzIeT MPOMCXOAUTH 338 CHET OTKPBITHS HOBBIX
HanpaBJIeHHH Typu3Ma Ha 0a3e 3HAYMTEIBHOTO pe-
CYpPCHOr0 MOTEHIMala CTPaHbl, B YaCTHOCTH, Kypop-
TOB, a TaKXKe OBICTPOTrO INepenpoPIINPOBAHUS TYpH-
CTHYECKON OTpaciy MHOJ 3alpoChl HOBBIX KIIUEHTOB,
KOTOpBIE, KaK 0)KUAAeTCsl, Oy1yT MPHOBIBATH U3 HOBBIX
cTpaH. HecMOTpsi Ha CIIOXKHBIE T'€ONOIUTHYECKHE 00-
CTOATENBCTBA, TypIHsl NPOBOJUT MOJIUTHKY JE€MOKpa-
TH3AIMH K TypUCTaM, CTapasch 00eCIeYnTh CBOM Ky-
POPTHI JIOCTaTOYHBIM KOJHYECTBOM OT/IBIXAFOIIHX,
OpPHEHTHUPYSICH KaK Ha MCIAMCKHUX, TaK U HA €BPOIIEH-
CKUX TYPHCTOB.

K 2023 roxy TypucTHUeCcKas OTpacib CTPaHBI CTa-
BHT Tiepea coOoil 3aady BONTH B MATEPKY MHUPOBBIX
JIUZIEPOB TI0 YUCITy TYPUCTOB U JOXOAOB OT TypU3Ma.

VYcnemHo mianupys AesTeIbHOCTh Typu3Ma, 00-
palaeTcs BHUMaHHE U Ha CTPOUTEIBCTBO PA3IMUHOIO
YPOBHS FTOCTHHULI, IPOBEIECHUE AOPOT, IUPOKYIO MO~
TOTOBKY TOCTUHHYHBIX KaJPOB.
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B 2020 roxy B Typrwm moOsiBaso 12,7 MITH HHO-
CTPaHHBIX TYPUCTOB, 3T0 Ha 71,7% MeHbIIe IO cpas-
Henuro ¢ 2019 romom (45 miH) [6].

CambIM TocelaeMbIM peruoHoM Typuuu crana
AHTanbs, npuHaBmas 3,2 MIH HHOCTPaHHBIX TYpH-
croB. Ha Bropom mecte CramOyn (Gosiee 5 miH), Ha
TpeTheM — mpoBuHIMsA Dauphe (1,8 MiH), pacmoino-
JKeHHas y TpaHullbl ¢ bonrapueid Ha ceBepo-3amaje
CTpaHsbl, Ha 4eTBepToM — Myriuia (670 TbIC.), rie pacmo-
JararoTcst KypopThl Jreiickoro modepexns TypIium.
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B Poccna M bonrapua

H lepmaHuAa

IIo nanHbIM MuHHCTEPCTBA KYJIBTYPBl U TypU3Ma
Typrmn ommyOIMKOBaIO CTATUCTHKY TOI-5 TOCYIApCTB
10 KOJIMYECTBY TYPUCTOB, IOCETHBLIMX Typuuio B
2020 r. ITepBoe MecTO 1O KOIUYECTBY TYpUCTOB B Typ-
WY, 3aHsUM TYpUcThl 13 Poccun (2 128 758 yen.) oka-
3aB OJIAroNPUATHBIN P PEKT Ha TYPELKYIO SKOHOMHUKY,
HCTIBITHIBAIOIYIO KpH3KC u3-3a mannemun COVID-19.

Bropoe u tperbe mecra 3aHamu bonrapus (1
242 961uen.) u 'epmanus (1 118 932 yen.). (Puc. 1)

B YKpavHa M AHraunA

Puc 1. TOII-5 2ocyoapcme no konuuecmeo mypucmos, nocemuswiux Typyuto ¢ 2020 2. [4].

Jlons poccHiCKMX TypHCTOB cocTaBwia 16,7%,
Oonrapckux — 9,7%, Hemenkux — 8,8%. (Puc.2).

Hoas rpaxaan TOII-5 rocynapcrs Bo Bbe3ae B Typuuio
B 2020 r.,%

AHrnusa
6,44%
YKpauHa
7,83%

FepmaHusa
8,79%

Poccua
16,72%

Bonrapus
9,76%

Puc. 2. [Jonsn epascoan TOII-5 cmpan 60 eveszoe ¢ Typyuro 6 2020 2. [4].

Ilo nanueiM MHCTUTYTa cTatuctuku Typouu no-
xoas! Typunu ot Typusma B 2020 rogy Bo Bpems maH-
nemun COVID-19 cokparunuce Ha 65,1% — no 12
Miapa 59 muH 420 THIC. TOIApOB, IO CPaBHEHHUIO C
2019 rogom ($34,5 mapn). Ipakruaecku 10 mapa noi-
JIapoB U3 NOCTYyIIEHUH oT Typusma B 2020 roxy cocra-
BUWJIY JINUHBIE PACXObI TYPUCTOB, a 2,6 MIIPJI A0JUIAPOB
— pacxojbl Ha TypIIakeTHl [5].

CpenHue pacxoabl OJHOIO TYpUCTa Ha MPOKUBA-
HUE B CyTKM COCTaBUIM 61 momnap, CpegHue pacXoibl

uHOCTpaHIeB — 70 JOJUTapoB, a CPEIHUE PACXOMABI TY-
PelKNX TpakaaH, NPUOBIBIINX M3-3a TPAHUIEI HA OT-
neix B Typuuto — 44 nonnapa.

Cxatne TypucTudeckoii otpaciu Typmmu B 2020
roJy 0OyCIIOBIEHO TeM, YTO BCS IIETIOYKA IPETOCTaB-
JICHUS TYPHUCTHYECKUX YCIYT, a TaKKe IEeITeIbHOCTh
CMEKHBIX 3KOHOMUYECKHUX OTpPAaciei ObLTH 3aTPOHYTHI
COILMANBHBIMHU, SKOHOMUYCCKAMU OTPAHUICHUSAMHU, 3a-
KPBITUEM MEXIYHAPOTHOTO aBUACOOOIICHUS MEKIY
cTpaHamu B cBsi3u ¢ mannemueit COVID-19.
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THE VALUE OF THE NATIONAL CURRENCY IN THE STATE ECONOMY

Abstract.

The article deals with the issues on the current economic status of the Russian Federation and the USA. The
analysis of factors that can speed up the development of the Russian economy in a humber of areas, including the

financial system, is carried out.

Keywords: exchange rate, national currency, national economy, international economy, foreign currency,

commercial banks, inflation.

As most analysts predicted, the exchange rate of
the Russian national currency has significantly weak-
ened. This decline is explained by another decline in the
price of oil on the international market. The direct de-
pendence of the ruble exchange rate on the cost of
"black gold" is still obvious and natural. The systematic
currency interventions carried out by the Central Bank
of the Russian Federation once again show that the
strategy for the development of the Russian economy
has a clear link to the US economy, namely, lending to
the US government debt and the development of the US
economy. The categorical reluctance to develop the real
sector of their national economy is becoming more ob-
vious every year. In the modern Russian economy,
every "major player" plays his own so-called "game".
The industrial sector is mainly represented by commod-
ity corporations: oil companies, metal and steel compa-
nies. The largest oil vertically integrated corporations
make huge profits from oil exports and are more than
interested in making all payments to them in US dol-
lars, taking into account the exchange rate ratio. The
financial sector of the Russian economy, which is
mostly represented by commercial banks, is also pri-
marily interested in getting extra income and during the
crisis, instead of lending to the real sector of the econ-
omy, is engaged in active speculation on the foreign ex-
change market.

Over the past 10 years, the US dollar has grown
by more than 2 times. Despite the fact that during this

period of time, there was sharp punctuation of curren-
cies, and the exchange rate was approaching a record
high of 80 rubles per dollar in early 2016.

A similar situation was observed in March the
year 2020 when the dollar broke the mark of 80 rubles.
This trend, observed from year to year, significantly un-
dermines confidence in the Russian ruble on the inter-
national market, which, of course, negatively affects
the investment attractiveness of the Russian market.

However, in our opinion, despite the globaliza-
tion of the international economy and the openness of
the economies of all developed countries, the erosion of
confidence in the national currency within the country
is much more significant and significant.

From a financial point of view, a very large share
of savings among Russians is in foreign currency. The
Russians are not afraid of even the meager interest rates
on dollar deposits and Euro. The high level of inflation,
low level of economic growth ( and sometimes its re-
verse indicator), as in the 90s of the last century, are an
unspoken call to invest in foreign currency, both from
the point of view of saving their capital, and from the
point of view of their capitalization.

Domestic investment in the national economy
gives any country economic growth. This was clearly
presented during the Soviet era. Despite the fact that the
Soviet economy was “closed”, being under the "iron
curtain®, about 80% of GDP was focused exclusively
on the military-industrial complex. Nevertheless, the
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savings of all Russian citizens in the Soviet era were
exclusively in the national currency.

And this was quite obvious in the "closed" admin-
istrative-command economy. However, the essence of
the economic breakthrough was explained, in my opin-
ion, not only by the type of economic system. The rea-
son for the demonstration of economic growth, in our
opinion, is the financial and economic plan. In other
words, the commodity and money turnover has moved
and has given income to the national economy, because
the country's citizens keep all their savings in the na-
tional currency, thereby lending to the national econ-
omy and enabling it to develop and demonstrate eco-
nomic growth. The issue of inflation is also resolved
under this condition. It is very easy for the state to con-
trol the correspondence of the money supply to the
mass of goods, since all savings are in the national cur-
rency and the financial regulator (in our time - the Cen-
tral Bank) can easily and effectively regulate the bal-
ance of the national economy through the issue func-
tion. At the same time, the national currency is full-
fledged, in the absence of alternative sources of savings
and investment within the country's market.

However, in the modern world, with the massive
globalization of the economies of all countries, such an
economic model is utopian. All developed countries
have open economies. Accordingly, all developed
countries have well-developed financial markets and
currency markets, including.

What is the problem with the lack of economic
growth and the fall in the national currency? The an-
swer probably lies in a number of factors that artifi-
cially slow down the development of the Russian econ-
omy in a number of areas, including the financial sys-
tem. It is not a secret that the financial system of any
state, like the circulatory system of a living organism,
is designed to supply the economy with investments for
its development and growth.

The ideal model of the economic balance of any
country is that the issue of money should correspond to
the mass of goods. This is the principle that Central
Banks in all developed countries adhere to. The issue
of funds is determined by the ratio to GDP, GNP, gold
reserves, etc.. And if there is an increase in proportion
in the direction of increasing the mass of commodities,
i.e. higher GDP, it leads to arise in a country's currency,
i.e. increase the rate of a certain currency on the foreign
exchange market. For the most part, these economic in-
dicators allow us to set the exchange rate of one cur-
rency against the currencies of other countries. As men-
tioned earlier, the country's economic balance will be
stable if there is a clear link between the money supply
in circulation and the commodity mass within the coun-
try. If alternative savings funds appear within the state,
expressed in the currency of other countries, the princi-
ple of matching the money supply to the commodity
mass is violated. It turns out that all the total income
produced by one country during the reporting period is
not expressed in the national currency, but the savings
of citizens, the value of the country's produced income,
are sent to the currency of another country. In this situ-
ation, there is inflation in the country where a foreign

currency appears as a way to save and increase the cap-
ital of citizens, and the automatic increase in the price
of foreign currency, since this foreign currency is used
as a means of saving and capitalization. Theoretically,
a country whose currency is used as a means of saving
and turnover does not need to produce anything! Its cur-
rency becomes more expensive only on the basis that it
is accepted for payment and used as a means of saving,
actually lending free of charge to the economy of this
country, crediting its public debt, crediting the military-
industrial complex of this country (which is already
strategically dangerous for the economies of all coun-
tries). But the most important thing is that by investing
in foreign currency, Russian citizens stimulate eco-
nomic growth of the USA, not Russia. If a foreign cur-
rency in a certain country is perceived as a means of
circulation and accumulation, then the issuing country
appropriates the income produced in another country,
where the foreign currency is perceived as a means of
saving. This immediately raises a reasonable question.
And why are Russian citizens so inclined to spend their
savings in a foreign currency — the US dollar and Euro?
It is very difficult to answer this question unambigu-
ously. There are many reasons for this. One of the most
significant reasons, of course, is that the political and
economic situation observed in Russia for several dec-
ades does not meet the criteria of stability, which is why
Russian citizens — domestic investors in the economy,
do not have sufficient confidence in the state and, con-
sequently, in the national currency. After serious crises,
defaults, that were observed during the 90-ies, formed
a certain attitude of citizens to the foreign exchange
market in Russia and the country's financial system as
a whole.

For these reasons, Russian citizens have a signif-
icant part of their savings in foreign currency. And the
purpose of saving in foreign currency is significant
fluctuations and punctuation in the world currency mar-
ket, which is why the foreign exchange rate may in-
crease sharply relative to the ruble. The currencies of
many developed countries are tied to the world price of
oil, and as soon as a country, a major oil exporter, such
as Saudi Arabia or Iran, "opens the tap" and begins to
sell oil in huge volumes at reduced prices, that's when
the price of oil on the world market decreases...and with
it the depreciation of the Russian ruble! So the change
in the exchange rate is not caused by short — term
growth of foreign economies-the level of US GDP as it
was, as a rule, and remains at a certain level. This
sharply reduces the price of the Russian currency-the
ruble, which is directly dependent on the world price of
oil. In addition, if you delve into the very concept of a
monetary unit — the currency of a particular country,
then in fact it is a paper with a certain denomination and
a certain issuer. But using a foreign currency as a means
of saving means direct exchange only of banknotes of
different countries. In fact, using the US dollar as a
means of saving, for example, means that we pay for
the purchase of banknotes issued by the US Federal re-
serve with real goods, or rather raw materials: oil, met-
als, wood, coal and other natural resources. With rare
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exceptions, ready-made knowledge-intensive and capi-
tal-intensive products are exported from Russia. Raw
materials are mainly exported to Russia.

Indeed, we can go to a commercial bank and ex-
change Russian rubles for US dollars in the proportion
of 80 to 1 according to the exchange rate. Given that
the Russian Federation has a two-tier banking system,
commercial banks are lent by the Central Bank of the
Russian Federation. But the "independent" Central
Bank of the Russian Federation, taking into account the
current policy of the Ministry of Finance, purchases
currency on the international currency market.... Here
in principle everything is clear...There is only one
question. What does the Central Bank of Russia buy US
dollars for? The Central Bank of the Russian Federation
buys US dollars for our oil, steel and other raw materi-
als that Russia exports abroad.

It turns out that for real raw materials, Russia re-
ceives a foreign currency — a paper that shows the nom-
inal value and the issuing country. In fact, the cost of
expensive US resources costs the cost of paper and
paint to print dollars, just because its currency is ac-
cepted for payment. The main lobbyists for selling raw
materials abroad in US dollars in Russia are, of course,
oil exporters. Moreover, these companies-vertically in-
tegrated oil producing and refining companies that sell
oil abroad, are very interested in devaluing the national
currency, because if the value of the Russian ruble de-
creases, having huge foreign exchange reserves when
the national currency is devalued, they will get super
profits when exchanging US dollars for rubles. And the
talk that when the ruble exchange rate falls, the value
of shares of major companies decreases and they suffer
losses is not true. On the contrary, often at times of
sharp punctuation in the international currency market
and a sharp decline in the value of the ruble, holders of
large reserves of foreign currency win significantly on
the currency difference, since it automatically becomes
more expensive in the ruble equivalent. And this is pri-
marily the largest companies that export raw materials
abroad, as well as the banking sector, which is also ac-
tively buying up currency. Moreover, the devaluation
of the ruble and subsequent inflation can also be
achieved by commercial banks engaged in speculation
on the domestic currency market.

Commercial banks, analyzing the financial and
economic situation in the world and the country, can
unite in so-called cartels and begin to actively buy for-
eign currency from the Central Bank and economic en-
tities within the country. As soon as the foreign ex-
change reserves are exhausted and a huge part of the
foreign exchange reserves is concentrated in commer-
cial banks, a sharp jump in the foreign exchange rate
will automatically occur, since the value of the currency
will be set by commercial banks. In this case, we must
pay tribute to the fact that the policy pursued by the
Central Bank of the Russian Federation is quite effec-
tive in such a development. In such situations, the Cen-
tral Bank of the Russian Federation stops selling cur-
rency inside the market, releases the ruble exchange
rate, thereby saving the country's foreign exchange re-
serves.

An interesting phenomenon is the prosperity of
the American economy. Since the Bretenboud agree-
ment, the US dollar has been recognized as the world's
reserve currency because the US suffered the least from
World War 11 and because the US had the largest gold
reserve at that time. The US dollar was recognized as
the world currency and the rule was adopted that the
value of the currency should be secured by gold, and
later the IMF accepted the condition that no state has
the right to issue its currency more than the amount that
it has in reserves in dollar equivalent, that is, in US dol-
lars. Lobbyists for these bills were the wealthiest fami-
lies in the US and co-owners of the fed. Thus, since the
mid-50s of the last century, the US dollar has taken the
role of the reserve currency of the world and the role of
the world currency. Since then, many developed coun-
tries have held huge reserves of US dollars, such as
Russia and China, thus providing free loans to the US
economy, stimulating its active growth, and covering
the US trillion-dollar national debt. Oil is the greatest
discovery of all time. And in the modern world, oil is
not only the number one energy raw material in the
world, but also a component that is contained in the pro-
duction process of almost any product. The fact is that
Americans sell their "printed paper dollars™ in ex-
change for real resources and raw materials — primarily
oil. This is why, taking advantage of the fact that the
US dollar is the world's reserve currency, the whole
world actually credits the US economy, actually giving
away such a basic energy raw material — oil! America
just needs to turn on the printing press. The fed prints
as many US dollars as necessary, and credits its real
sector of the economy — absolutely all industries, pro-
duction, processing, education, etc. and then collects fi-
nancial resources through taxes. Thus, uncontrolled
emission (the volume of emission is classified) the US
is spinning its economy, which under such conditions
demonstrates phenomenal growth rates. It would seem
that with a large issue of money supply, hyperinflation
should begin....but it is not in the US. What is the se-
cret? Why is it that with a colossal money supply,
which is clearly more than the mass of goods, prices do
not rise in the United States and store shelves are not
empty? Why doesn't the US devalue the dollar? This is
because the excess money supply, which is no longer
such, is transferred by the US to other countries in ex-
change for the income generated by the country that ac-
cepted US dollars for payment for its goods. Simply
put, the United States buys raw materials and goods for
its printed US dollars, which are no longer really a cur-
rency, but only printed paper. This explains economic
growth and the absence of hyperinflation in the US.
And as soon as over-printed paper dollars come back
from abroad to the homeland, they are immediately
withdrawn from circulation. This explains most of the
world's crises in recent decades. Those countries that
accept US dollars for exchange for their raw materials
and goods, and put the US currency into circulation,
immediately undermine their economy and financial
system. And the US economy is thriving.

The US economy gets a boost to the development
of the economy, and it is successfully developing with-
out any effort on the part of the state itself because the
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whole world, being the holder of huge reserves of US
dollars, credits the American economy.

Russia is the world's largest exporter of oil and
other raw materials. The terms of international settle-
ments in the Russian national currency are an obvious
advantage for the Russian economy. Buying Russian
raw materials from foreign countries for Russian rubles
would dramatically increase the exchange rate of the
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Russian national currency. And along with the increase
in the ruble exchange rate, Russia's investment attrac-
tiveness increased, both in financial and real terms, and
the Russian economy showed high growth rates. For
the development and growth of the national economy,
the state must create favorable conditions for invest-
ment of the economy by citizens of this state.
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FEATURES OF LAND RELATIONS REFORM IN UKRAINE

Abstract.

Agricultural production, in contrast to industry and other areas of economic activity, is characterized by

specific, unique properties associated with the biological basis of production processes. The obligatory need for
agriculture is also the availability of land resources as the main means of production. The role and place of land
in the agricultural economy is now defined quite significantly. From an economic point of view, land is the object
of economic activity, the material base of production, the source of meeting human needs.

Involvement of land in economic relations has defined a special type of relationship — land relations. The
content of this concept makes private land ownership one of the most important elements of protection of the
system of civil rights, state guarantees of business and investment activities. These phenomena are a consequence
of Ukraine's transition to a market economy. This, in turn, was inevitably accompanied by the transformation of
the economic mechanism, changes in forms and methods of management. In agriculture, such transformations
were marked by reform. It is the process of land reform in Ukraine that focuses on providing a legal basis for
implementing the requirements of international law of economic freedom and independence. According to schol-
ars, economic freedom is the basis and component of the freedoms of civil society. The guarantee of personal
freedom of a citizen is private property [1], [3]. Given that man is a social being, property allows him to feel
independent and be more confident within society. Private property is the product of a mature self-consciousness
of the individual. It is effective when the owner and the owner are combined in one person, due to which there is
a greater material interest in working better and more efficiently for their own good. Such goals are envisaged by
the completion of land reform in Ukraine. The article describes the chronology of land reform and highlights key
legislation that had a significant impact on its progress. The key problems of completing land reform and prospects

for land market development in Ukraine have also been identified.

Keywords: land, private property, regulation, land reform, agricultural land, land market, farms.

Results. In Ukraine, the category of private prop-
erty has come a long way from evolution, from the mo-
nopoly of public property under socialism in the early
twentieth century, when collective and state enterprises
were created, to a market economy in a multifaceted
environment. The country's agriculture underwent a
process of forced collectivization, and the land was na-
tionalized. This provided for the creation on the basis
of private property of peasants agricultural coopera-
tives, and on the basis of large landed estates — state
farms (state farms). The disadvantage of this model of
state and collective forms of ownership in agriculture,
as Azizov, S. emphasizes, should be considered that the
workers were separated from the ownership of the
means of production and economic results. This state
did not encourage them to highly productive work, ef-
ficient use, accumulation and economic storage of
means of production, manufactured products, and the
private interest of the peasant was lost [1].

After the collapse of the USSR and the disband-
ment of the command-and-control conditions of the
planned economy, the introduction of market economy
principles in the sphere of domestic agricultural policy
took place in a period characterized by political uncer-
tainty, economic instability and stagnation of agricul-
tural production. The inconsistency of the regulatory
framework for the completion of land reform had a neg-
ative impact on the process of agrarian reform. The
problem was exacerbated by the conservative views of
officials with conservative communist ideological
views [2].

The reform of the development of the Ukrainian
system of land relations began with the proclamation
by the Verkhovna Rada of the Ukrainian SSR on July
16, 1990, of the Declaration on the State Sovereignty
of Ukraine. This document confirmed the fact that
Ukraine withdrew from the Soviet Union and gained
independence. The fundamental motive of land reform
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was the text of the Constitution: «land, its subsoil, air-
space, water and other natural resources located within
the territory of the Ukrainian SSR, natural resources of
its continental shelf and exclusive (marine) economic
zone, all economic and scientific-technical the potential
created on the territory of Ukraine is the property of its
people, the material basis of the sovereignty of the Re-
public and is used to meet the material and spiritual
needs of its citizensy» [5]. The result of the land reform
was the transfer of ownership of state-owned agricul-
tural land to the peasants. This political step became the
basis for the formation of market land relations. Citi-
zens have been granted a full range of rights in relation
to land resources in the form of possession, use and dis-
posal of it [22].

Land reform began with the basic ideology ... the
land should belong to those who cultivate it [24]. On
October 1, 1990, the Verkhovna Rada of the Ukrainian
SSR adopted the Concept of the Transition of the
Ukrainian PCP to a Market Economy. The fifth section
of this document states: The transition to market rela-
tions implies a radical transformation of agrarian rela-
tions, which requires land reform. However, as the con-
tent analysis showed, this document did not contain
specific ways to achieve the stated goal. On December
18, 1990, the Verkhovna Rada of the Ukrainian SSR
adopted the Resolution «On Land Reformy. This docu-
ment initiated the reform of land ownership and the for-
mation of market relations in the countryside. Based on
the above Concept, the Verkhovna Rada of the Ukrain-
ian PCP adopted the Land Code of the Republic of
Ukraine. The Code declared the land the property of the
people and stipulated the procedure for granting it to
citizens for life inherited possession. The restraining
factor of such a transfer should be considered that ac-
cording to Article 11 of the Constitution of the USSR
(in force on the date of adoption of the Code), the land
was still in the exclusive ownership of the state. There-
fore, the real transition to market relations in the agro-
industrial complex was not possible without resolving
the issue of transfer of land to private ownership [1, 2].

The implementation of this obstacle was planned
to be solved by unbundling the lands of collective agri-
cultural enterprises. Citizens received the right to re-
ceive a land share (share) according to the 1992 Land
Code. Article five stated that each member of a cooper-
ative or collective farm, provided he left its structure,
could receive a land share in the amount of the average
land share of the region. The same Code provided that
this right could be inherited or subject to sale. The De-
cree of the President of Ukraine of October 10, 1994 Ne
666/94 «On Urgent Measures to Accelerate Land Re-
form in the Sphere of Agricultural Production» [24]
was of great importance in regulating these norms of
the Land Code. This document specified that each
member of the sold economy was issued a certificate.
This document confirmed his right to privatize the land
share. The certificate recorded the actual area of the
land share in conventional hectares and in monetary
terms. In addition, the Decree provided that a citizen-
shareholder could dispose of the certificate by dona-
tion, sale, exchange, inheritance, pledge, and if desired,
could receive land for cultivation.

On August 8, 1995, the President of Ukraine is-
sued Decree Ne 720/95 «On the Procedure for Sharing
Lands Transferred to Collective Ownership by Agricul-
tural Enterprises and Organizations» [25]. The decree
stipulates that the right to a land share is also granted to
formerly working pensioners who remain members of
these enterprises and have a share in the collective own-
ership of land. It should be noted that within the time
period when the above regulations were adopted, citi-
zens actively privatized land plots provided by the Land
Code for personal farming, gardening, housing, cottage
and garage construction or horticulture.

The expediency of dividing the land of collective
farms was motivated by the fact that the peasant be-
comes economically independent. This was to ensure
the equal development of various forms of management
in Ukraine and to promote land protection. Accelera-
tion of these events was facilitated by the issuance by
the President of the Decree On Land Lease on April 23,
1997 and the adoption of the Law of Ukraine On Land
Lease on October 6, 1998 [7]. As a result, it became
possible to lease whole plots of land to anyone. The
adoption of the Resolution of the Cabinet of Ministers
of Ukraine of January 24, 2000 Ne 119 contributed to
the regulation of lease relations. The resolution deter-
mined the procedure for registration of land share lease
agreements (shares). And by the order of the State Land
Committee of Ukraine dated January 17, 2000 Ne 5 the
form of the Standard contract of lease of the land share
(share) was established. The conclusion of such an
agreement has strengthened the legal protection of
landowners and land users [7].

Despite the created institutional conditions for
market transformations, the process of development of
private farms was slow. This phenomenon can be ex-
plained by the lack of experience of the peasants in do-
ing business, the lack of the necessary theoretical and
methodological materials and the lack of the necessary
means of production. In addition, the peasants had no
idea of land as a family value. This was facilitated by
the absence of cases of inheritance of family farms and
private land ownership.

At the time of the reform, the Soviet collective and
state farms concentrated considerable material and
technical potential for agricultural production — land,
machinery, buildings, and resources. However, the lim-
ited financial capacity of Ukrainian peasants limited the
prospects for investment development of small farms.
This is confirmed by the fact that at the end of 1999 in
Ukraine less than 10% of collective enterprises were re-
organized [2].

The reform of land relations was intensified after
the President of Ukraine signed the Decree «On urgent
measures to accelerate the reform of the agricultural
sector of the economy» on December 3, 1999 [24]. Ac-
cording to this document, land shares were transferred
to private land holdings with clear boundaries. For this
purpose, the Law of Ukraine of June 5, 2003 Ne 899-1V
«On the procedure for allocating land plots in kind (on
the ground) to owners of land shares (units)» [8] was
adopted and a resolution of the Cabinet of Ministers of
Ukraine of April 4, 2004 was issued Ne 122 «On the
organization of works and methods of distribution of
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land plots between owners of land shares (units)» [24].
That is, only eight years after the beginning of land di-
vision, its legislative regulation took place. As a result
of this legislative activity, the process of citizens' ex-
change of certificates for the right of ownership of land
shares (units) to state acts intensified.

On October 25, 2001, the new Land Code of
Ukraine was adopted. It entered into force on January
1, 2002. This legal act has become a conceptual bill
governing the reform of land relations and the for-
mation of the land market. Private, state and communal
forms of land ownership have become equal [10].

Part three of Article 22 of the new Land Code of
Ukraine defines the following categories of targeted
use of agricultural land: for personal farming; for gar-
dening and horticulture; for cattle grazing and haymak-
ing; for conducting commodity agricultural production;
and for the organization of farms [10].

The new version of the Land Code of Ukraine also
supported the following Constitutional norms:

— «Land is the main national wealth under spe-
cial state protection» (Article 14);

— «Ensuring ecological safety and maintaining
ecological balance on the territory of Ukraine is the
duty of the state» (Article 16)

— «No one may be unlawfully deprived of prop-
erty rights. The right to private property is inviolable».

— «Everyone has the right to engage in entrepre-
neurial activity, which is not prohibited by law» (Arti-
cle 42) [10].

Analyzing the Ukrainian legislation and taking
into account the research of Tretyak, A [23] we note
sixteen elements of land ownership in Ukraine: the
right to own land, the right to use, the right to dispose,
the right to lease, the right to manage, the right to in-
come from land, the right to security of property, the
right to rent, the right to transfer property rights to in-
heritance, the right to capital value, the right to contrib-
ute to the statutory fund, the right to transfer rights to
land easements, the right to emphyteusis, the right to
superficies, the right to pledge, the right to prohibit ben-
efits in a harmful manner, the right to compensation.
Disclosure of these elements of land ownership in terms
of its market circulation is of particular importance. We
believe that the more of these rights are assigned to the
land, the greater will be its value and market value.

It will be recalled that together with the adoption
of the Land Code in 2001, a moratorium on the sale of
agricultural land was introduced. According to para-
graph 15 of section X of the Land Code, the date of lift-
ing the moratorium has been repeatedly postponed. Ar-
ticle 15 of the Transitional Provisions of the new Land
Code of Ukraine provided that until January 1, 2005,
citizens and non-state legal entities could not sell or
otherwise alienate property rights. This norm applied to
two categories of land they owned: plots allocated for
farming or other commodity agricultural production
and land shares (shares). The prohibition did not apply
to the right to exchange, inherit and seize land for pub-
lic use. The government planned to establish this ban to
provide additional time for the formation of legislation
necessary to create a land market [18]. But this process

took quite a long time. The moratorium was systemati-
cally extended:

1. Until January 1, 2007 with a ban on land ex-
change. During this period, the legislation was aimed at
banning shadow mechanisms to circumvent the mora-
torium. Such illegal mechanisms provided for the con-
clusion of agreements for the future. But by law they
were declared invalid from the moment of signing [10].

2. Until January 1, 2008, except for the lands in-
tended for conducting commaodity agricultural produc-
tion. The moratorium was extended to lands intended
for personal farming and any change in the purpose of
the land covered by the moratorium was prohibited. But
it was allowed to conclude agreements to exchange one
plot for another.

3. According to the wording of the Land Code of
Ukraine of January 1, 2008, paragraph 15 of the Tran-
sitional Provisions establishes the following conditions
for lifting the moratorium «... until the entry into force
of the laws of Ukraine «On State Land Cadastre» and
«On Land Market» ...». On January 19, 2010, this item
was supplemented with a new date — January 1, 2012.
During this period, of these conditions, on July 7, 2011,
only the Law of Ukraine «On the State Land Cadastre»
was adopted. And on December 9, 2011, the
Verkhovna Rada of Ukraine adopted the draft Law of
Ukraine «On the Land Market» in the first reading.
During the sitting of the Verkhovna Rada of Ukraine it
was proposed to rename the Law of Ukraine «On Land
Market» to the Law of Ukraine «On Circulation of Ag-
ricultural Land» [10].

4. In the following wording of the Land Code of
Ukraine dated of December 30, 2011, item 15 of Sec-
tion X was rewritten as follows: «Purchase or sale or
other alienation of land plots and land shares (units) is
prohibited until the entry into force of the Law of
Ukraine «On Land Market» , but not earlier than Janu-
ary 1,2013...» [10].

5. On November 20, 2012, the parliament adopted
in the second reading amendments to the Land Code,
according to which the moratorium was extended for
the period until the adoption of the law On the circula-
tion of agricultural land, but not earlier than January 1,
2016. [10] . The law, which extended the moratorium,
instructed the Cabinet of Ministers of Ukraine to draft
a Law of Ukraine «On the Circulation of Agricultural
Land» within six months. Despite the fact that the draft
Law of Ukraine «On Land Market» was approved in
the first reading on December 9, 2011, it has not been
adopted yet. It was envisaged to change the concept of
this bill with the change of its name to the Law of
Ukraine On the circulation of agricultural land. Another
extension of the moratorium was necessary to develop
an effective mechanism for selling land and preventing
possible abuses.

6. In November 2015, the Verkhovna Rada again
extended the moratorium on the sale of agricultural
land until January 1, 2017. Lifting the moratorium in
the context of military conflict and economic crisis
would be a threat to national and food security. It could
also threaten the loss of land as an important national
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resource. It was necessary to develop a plan for the in-
troduction of agricultural land, which will be clear and
safe for citizens.

On June 7, 2016, the Verkhovna Rada of Ukraine
adopted another law «On Amendments to Section X
«Transitional Provisions» of the Land Code of Ukraine
to extend the ban on the alienation of agricultural land».
According to this Law: «In paragraphs 14 and 15 of
Section X «Transitional Provisions» of the Land Code
of Ukraine, the figures «2017» shall be replaced by the
figures «2018» [6]. Thus, the time period for banning
the market circulation of agricultural land was extended
until January 1, 2018. Given that the creation of a land
market was a necessary component of the development
of a market economy, the market had to be transparent
and fair. Thus, the extension of the moratorium was
necessary to develop legislation that would regulate the
land market.

8. On December 31, 2017, another law «On
Amendments to Section X «Transitional Provisionsy» of
the Land Code of Ukraine» came into force. This once
again extended the moratorium on sale or alienation un-
til January 1, 2019. The lifting of the moratorium in the
context of Russia's military aggression and economic
crisis in the absence of legislation governing the circu-
lation of agricultural land threatened national and food
security [18].

9. February 07, 2019, the law on the extension of
the moratorium on the sale of agricultural land for an-
other year — until January 1, 2020.

10. March 31, 2020 can be considered a significant
date in the completion of land reform. On this day, the
law On Amendments to Certain Legislative Acts of
Ukraine Concerning the Conditions of Circulation of
Agricultural Lands was adopted [9]. This act already
offers clearer positions in the introduction of market
circulation of agricultural land. This bill enters into
force on July 01, 2021, and is characterized by the fol-
lowing innovations:

1. The introduction of the circulation of agricul-
tural land will take place in stages:

— fromJuly 01, 2021 to 01. 01. 2024 buyers will
be able to be individuals (only citizens of Ukraine);

— from January 1, 2024 the buyers will be able
to be legal entities owned by citizens of Ukraine.

2. Restrictions on the acquisition of ownership of
agricultural land with a total area of up to one hundred
hectares will apply to citizens until January 1, 2024.
From January 1, 2024, the purchase of 10 thousand hec-
tares will be allowed for citizens and legal entities.

3. State lands will be made available to communi-
ties and they will only be able to lease them, but not sell
them. It will be similar with state and communal lands.

4. Banks will also be able to acquire the right of
ownership of agricultural land plots, but only in case of
their confiscation as collateral for non-payment of the
loan. However, such land plots must be sold by them at
a land auction within two years from the date of acqui-
sition of ownership.

5. Citizens of Ukraine who have the right of per-
manent use, the right of lifelong inherited ownership of
land plots of state and communal property intended for
peasant (farming) economy, as well as tenants of land

plots who have acquired the right to lease land by re-
issuing the right of permanent use plots until 2010, have
the right to purchase such land in the property with in-
stallments of up to ten years at a price equal to the nor-
mative monetary value of such land, without land auc-
tion.

6. Until January 1, 2030, the sale price of agricul-
tural land plots allocated on the ground to owners of
land shares (units) may not be less than their normative
monetary value.

7. Permission to grant property rights to agricul-
tural land to foreigners will be adopted in an all-Ukrain-
ian referendum.

8. It is strictly forbidden to grant ownership of
land:

— legal entities, participants or beneficiaries of
which are foreigners — on state and communal lands. It
is also prohibited to sell land located closer than 50 km
from the state border of Ukraine (except for the state
border, which passes by sea);

— legal entities, participants or final beneficiar-
ies of which are citizens of Russia;

— persons who belonged or belong to terrorist or-
ganizations;

— legal entities, participants or beneficiaries of
which are foreign states;

— legal entities where it is impossible to identify
the final beneficiary;

— legal entities whose beneficiaries are regis-
tered in offshore zones;

— individuals and legal entities subject to sanc-
tions;

— legal entities registered in the states included
in the list of those who do not cooperate in the field of
combating money laundering.

Summarizing the chronology of the described
events, taking into account the results of our own re-
search [13], we highlight the following stages of land
reform in Ukraine:

— the first stage (1990-1992). The beginning of
land reform. Adoption of the Resolution of the
Verkhovna Rada «On Land Reform» of December 18,
1990;

— the second stage (1992-1996). The lands were
denationalized and transferred to collective farms. The
Law of Ukraine «On Forms of Land Ownership» of
January 30, 1992 was adopted;

— the third stage (1997-1999). Formation of pri-
vate land ownership as a result of shares through the
issuance of land certificates;

— the fourth stage (2000-2019). Development of
land lease relations. The beginning of the formation of
the legal field for the land market. Establishing a ban
on the sale of agricultural land;

— the fifth stage (2020 — present). Adoption of
the new Law of Ukraine «On Amendments to Certain
Legislative Acts of Ukraine Concerning the Conditions
of Circulation of Agricultural Lands» Ne 552-1X. The
law ensured the beginning of the formation of a full-
fledged legislative field for the introduction of market
circulation of agricultural land. At this stage, the imple-
mentation of a set of measures to ensure the mechanism
of practical implementation of the constitutional rights
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of citizens to freely dispose of their property is envis-
aged. Creating conditions for the acquisition of agricul-
tural land by citizens of Ukraine.

It is worth noting the main feature of modern land
relations in Ukraine. It is that most peasants do not have
the physical ability to cultivate their own land, so they
rent them out on the basis of contracts. In 2019, 4.9 mil-
lion such lease agreements were concluded for 17.6
million hectares of total land area, of which 0.75 mil-
lion were agreements with farms. According to our own
research, we can conclude that rents in Ukraine are
quite low. When conducting their own research among
landowners-landlords, dissatisfaction of 98% of re-
spondents with the amount of rent was recorded [13].
In addition, it was noticed that low rents underestimate
the value of land for its owners, and accordingly — its
potential market value. As defined in Part 2 of Art. 21
of the Law of Ukraine On Land Lease [7] the amount
of rent for land is set by agreement of the parties in the
lease agreement. However, in accordance with item 1
of the Presidential Decree of February 2, 2002, Ne
92/2002 «On additional measures for social protection
of peasants — owners of land plots and land shares
(units)», not less than 3% of the normative-monetary
assessment of the land plot [26], which is defined in the
certificate of receipt of land.

Given the large number of landlords (almost 5 mil-
lion people), it should be noted that the ideology of land
reform was violated, according to which the land
should belong to those who will work on it. We agree
with the opinion of Martin, O [17] that the land should
pass from a person who is not interested in its use, to
the owner, who has a desire to cultivate it and make a
profit. We motivate this by the fact that the owner of
the resource on a conscious level will be more careful
about their property. It is in the interest of the land-
owner to attract innovative techniques and technologies
to maximize the return on investment. For a start, this
will be possible for Ukraine only if the state controls
the market for agricultural land.

Let's pay attention to the importance of small
farms. As Lutsyak, V says: «small business due to its
unique characteristics (freedom of decision-making, fo-
cus on rationality, risk sharing, innovation, initiative,
activity) is the basis for economic security of the state»
[15]. In accordance with paragraph 3 of Art. 55 of the
Commercial Code of Ukraine, business entities are di-
vided into micro-enterprises, small, medium and large
enterprises according to the criteria of the number of
employees and income from any activity for the year.
The subjects of micro-entrepreneurship are: natural
persons registered in the manner prescribed by law as

natural persons — entrepreneurs, and legal entities —
business entities of any organizational and legal form
and form of ownership. They have an average number
of employees for the reporting period should not exceed
ten people. Their annual income from any activity does
not exceed the amount equivalent to two million Euro,
determined at the average annual rate of the National
Bank of Ukraine.

Ukrainian statistics authorities distinguish the fol-
lowing types of agricultural producers:

1. Agricultural enterprises — economically inde-
pendent economic units with the right of legal entity.
They are engaged in the production of agricultural
products for sale and operate on a business basis. Agri-
cultural enterprises also include farms.

2. Farming — a form of entrepreneurial activity of
citizens with the creation of a legal entity who have ex-
pressed a desire to produce marketable agricultural
products. They are engaged in processing and sale of
products in order to make a profit on land provided to
them for farming.

3. Households — households engaged in agricul-
tural activities. The purpose of such activities is self-
sufficiency in food and production of marketable agri-
cultural products. This category of producers also in-
cludes natural persons — entrepreneurs who carry out
their activities in the field of agriculture.

In Ukraine, the most common small businesses in
the agricultural sector are farms, personal farms (proto-
type family farms), individuals —entrepreneurs who op-
erate in the field of agriculture and personal farms.

Summarizing the above analyzed research, it is
safe to say that the fact of private ownership of land is
the main criterion for the efficiency of agricultural pro-
duction. As a generalization, we give the judgment of
Luzan, Ya. [14], who summarized the system and com-
plexity of, in our opinion, the most promising model of
farming in the following:

1. farmer — the owner of land capital and property;

2. new principles of production relations based on
the principles of sole ownership of land, ownership of
production resources and own labor;

3. implementation of production on the ideology
of market conditions;

4. providing a controlled land market with a devel-
oped infrastructure.

As a result of land reform in Ukraine, a specific
structure of the land fund was formed. As of January 1,
2019, the land area of Ukraine was 60.3 million hec-
tares (about 6 percent of Europe). Let us illustrate the
comparative characteristics of the state of land use in
European countries (Table 1).
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Table 1.

Comparative characteristics of the state of land use in European countries and Ukraine in 2019

Indicator Ukraine Europe | Countries EU
[Total area, million hectares 60,4 1017 438
IArea of black soil, million hectares 28 85 20
The area of agricultural lands destination, million hectares 42,7 475 178
Area of arable land, million hectares 32,5 278 116
Share of leased land in agricultural land use,% 97 65 55
\Area of agricultural land certified as organic, million hectares 0,3 12,8 8,5
Area of irrigated land, million hectares 0,5 22,8 15,1
Amount of investments, US dollars / ha 1450 4260 6860
Grain exports, million tons 41,8 130 38,5
/Area of agricultural land per capita, ha / 1 person 0,9 0,6 0,4
Price per 1 hectare of agricultural land, thousand US dollars — 4,7 8,2

Source: compiled by the authors based on the data from official website of the State Service of Ukraine for Geod-

esy, Cartography and Cadastre [19] and Eurotat [20]

In the further analysis of land relations of Ukraine
it is necessary to pay attention to the value of land re-
sources in ensuring food security. The main part of food
in the XXI century is obtained only on 9% of the Earth's
surface (arable land, gardens, plantations, meadows,
pastures). According to the Food and Agriculture Or-
ganization (FAQ), up to 3.2-3.5 billion hectares (20%)
can be used in world agriculture. Of this area, only 0.45
billion hectares after development can become highly
productive agricultural land. At the same time, of all
arable land, only 1.1 billion hectares can be irrigated.
The destabilizing factor is that only part of the land
used for agricultural production uses intensive land use
technologies [4]. Ukraine's agricultural land accounts
for almost 19% of Europe's reserves. At the same time,
the high level of soil fertility in Ukraine is able to pro-
vide food for 140 to 180 million people a year [3]. The
area of black soil on the territory of Ukraine is, accord-
ing to various estimates, from 15.6 to 17.4 million hec-
tares (8% of the world level).

As of January 1, 2019, the area of state-owned
land in Ukraine was 47.9%, private — 52.0%, non-state
agricultural enterprises — only 0.1%. A significant part
of the land area (70.9%, or 42,776.9 thousand hectares)
is agricultural land, in the structure of which agricul-
tural land — 68.9%. Arable land accounts for 53.8%,
pastures occupy 9.1%; 4.0% — hayfields; 1.5% — peren-
nial plantings; 0.5% — fallows. These figures confirm
the highest provision of Ukraine with agricultural land
—0.9 hectares and 0.7 hectares of arable land per capita.
This is the highest figure among EU countries. For ex-
ample, in Poland — 0.38 hectares of arable land, and in
France — 0.30 hectares [20].

At the present stage, the result of land reform has
been the elimination of the state monopoly on land [24].
Gradually there are changes in the composition and
structure of the land fund of Ukraine. Let's compare its
structure from the beginning of independence till today
(tab. 2).

Table 2.
Change in the structure of the land fund of Ukraine for 1991-2019, thousand hectares

Type of land Years 2019 till

1991 2019 1991 +/-
Agricultural land 42030,3 41407,9 —622,4
Forested areas 10221,3 10433,1 211,8
Built-up land 2161,2 2552,9 391,7
Wetlands 884 982,3 -98,3
Open lands without vegetation or with little vegetation 1314,5 1020,6 -293,9
Reservoirs 2435 2426,4 -8,6
Other lands 1308 12317 -76,3
Total 60354,9 60354,9 0

Source: compiled by the authors based on the data from official website of the State Service of Ukraine for Geod-

esy, Cartography and Cadastre [19]

Since January 1, 1992, 6.9 million citizens have
acquired the right to a land share. As a result, almost 27
million agricultural lands (74.8%) were transferred to
private ownership for commercial agricultural produc-
tion. After that, 25.1% remained in state ownership, and
0.1% in communal ownership. Of the arable land,
84.3% is privately owned, 15.6% is state-owned and
0.1% is communal. According to the State Service of
Ukraine for Geodesy, Cartography and Cadastre as of
January 1, 2019, the average regulatory monetary value

of arable land is 27499 UAH / ha (about 986 Euro or
1093 US dollars) The most expensive arable land is es-
timated in Cherkasy region 646 UAH / ha or 1207 EUR,
1337 USD). The cheapest land in the Zhytomyr region
(21,411 UAH / ha or 768 Euro, 851 US dollars). Ac-
cording to our estimates, the total regulatory assess-
ment of Ukraine's land assets is about UAH 1,138.67
billion. (34.505 billion Euro, 40.667 billion US dollars)
[19].
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Analyzing the change in the structure of the land
fund of Ukraine, it should be noted that by 622.4 thou-
sand hectares there was a decrease in the area of agri-
cultural land. The area decreased from 42030.3 thou-
sand hectares in 1991 to 41407.9 thousand hectares in
2019. The total area of forested land increased from
10,221.3 thousand hectares to 10,433.1 thousand hec-
tares, ie by 211.8 thousand hectares. The area of built-
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up land also increased by 391.7 thousand hectares. This
is due to the intensification of agglomeration. The dis-
tribution of land by the main landowners and land users
indicates the predominance of land of agricultural en-
terprises, which account for 28.7% of the territory (Fig.
2.1).

) Pastures
Hayfields
5 y 5% FIEESSEIES,
FEEEEELELELES, .
IS LIS,
Perenr”al LTSS,
plantings R orrrirnsss ™
\
(2,2%) \
\
—_— Arable 7]
(79,0%)
]
L~

Fig. 2.1. Change in the structure of agricultural lands for the period from 1991 to 2019 in Ukraine
Source: compiled by the authors based on the data from official website of the State Service of Ukraine for Ge-
odesy, Cartography and Cadastre [19]

Considering the changes in the structure of agri-
cultural land, we can say that no significant changes
have taken place. The area of arable land decreased by
0.9%, and under perennial plantings by 0.3%. At the
same time, the area under pastures increased by 0.3%,
fallow lands by 0.7% and hayfields by 0.3%

Reforming land relations in Ukraine as a whole
has gone through a number of stages:

1. The destruction of the state monopoly on land
and its transformation into a collective and private form
of ownership.

2. Renunciation of collective property and its re-
placement by communal property.

3. Unbundling of lands of former state-owned ag-
ricultural enterprises with issuance of certificates of
ownership.

4. Allocation of land shares in the area and re-
placement of certificates for full private ownership of
them.

The end of a political and scientific discourse that
has lasted more than a decade should be a carefully cal-
culated and implemented institutional system that
would ensure the transfer of land from passive land-
owners to active land users. It is necessary to form a
system of effective institutions that would provide a set
of market mechanisms of institutional regulation,
which will develop the class of farming and ensure the
rational and gentle conduct of agricultural business. In-
stitutionalization of market turnover of land in the agri-
cultural sector of Ukraine provides for the modification
of domestic elements of its functioning through bor-
rowing and transplantation of certain categories of the
institutional system to the conditions of the national ag-
ricultural sector. However, this process has only just
begun, and despite the duration of land reform, only the

basic institutional skeleton of the domestic model of the
agricultural land market has been formed.

An important issue of further reform of land rela-
tions in Ukraine in terms of the organization of land re-
lations is to ensure their sustainability, which is associ-
ated with the ecological and economic use of land re-
sources, based on rational land use and land protection.
Organizational and legal principles of rational use of
agricultural land is a set of mandatory legal means
aimed at the implementation of the subjects of land re-
lations measures to ensure targeted, economic, environ-
mentally safe use of land, reproduction and increase
their fertility [11]. Therefore, based on the achieve-
ments of institutional theory, world experience of sus-
tainable land use and our own research, we will try to
outline the necessary conditions for basic social and
economic measures that would ensure approximation to
the goals of sustainable development:

— greening of agricultural production;

— improving public welfare;

— balancing ecological, economic and techno-
logical conditions of agro-industrial complex develop-
ment with social values;

— meeting the growing material and spiritual
needs of the population;

— prudence and mercantilism in the use of natu-
ral resources;

— providing favorable for human health recrea-
tional natural conditions.

Based on the above postulates, sustainable devel-
opment should be understood as a process of increasing
economic and technological exponents of agro-indus-
trial production without devastating consequences for
the environment and in terms of promoting the solution
of urgent dilemmas of social welfare [12].
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Summarizing the views of scientists, we can say
that sustainable land use as a component of sustainable
development of Ukrainian society is a system of re-
source use, which is characterized by harmonization
and balancing of processes of use of the whole array of
communications with the most effective options for
specific space and time principles of the relationship
man-earth-ecosystem.

The main factor in the compliance of land reform
in Ukraine with the requirements of the concept of sus-
tainable development is private ownership of land, so
the direction of research was aimed at identifying prob-
lems in this area. Among them are the following:

1. Absence of the subject of ownership for certain
categories of lands (lands of unaccepted inheritance,
unclaimed shares, collective lands), which does not al-
low them to be fully and legally used;

2. State bodies regulating land relations, nature
management and environmental protection do not sup-
port proper control over compliance with current legis-
lation in terms of mandatory monitoring of agrochemi-
cal conditions of agricultural land, do not effectively
implement land ownership rights, do not define envi-
ronmental and legal aspects of realization of land own-
ership;

3. The legislation does not define a clear mecha-
nism for punishing legal entities and individuals who
receive for temporary use (lease, emphyteusis, land
easement, superficies) an agricultural land plot for de-
terioration of its agrochemical indicators;

4. Restrictive norms of legislation (moratorium)
do not allow to fully implement the legal content of
ownership of land resources;

5. The long and protracted process of land reform
has given rise to a number of illegal shadow schemes
for the transfer of ownership of agricultural land;

6. Uncertainty with the subsequent fate of collec-
tive ownership of land, as the legislation of Ukraine
eliminates this form of ownership, but informally it still
exists and is accounted for by the State Service of
Ukraine for Geodesy, Cartography and Cadastre;

7. Unresolved problem of distribution of agricul-
tural lands of former collective agricultural enterprises
that did not fall under the process of unbundling: non-
agricultural lands, economic field roads and access
roads, protective plantings, girders, lands under farm-
yards;

8. Unresolved problem with the existence of un-
claimed certificates for the right to receive land shares;

9. Uncertainty of the process of recognizing the in-
heritance not inherited and the acquisition of rights to it
by the territorial community.

The institutionalism of the rules of the market en-
vironment for agricultural land should be accompanied
by the development of control mechanisms, which in
the EU include price regulation, tax regulation and
quantitative restrictions on sales. The analysis of world
experience indicates the existence of different market
models of land turnover, the analysis of which can be
useful if we take into account and design the specific
features of a country and domestic national interests. It
is necessary to develop a unique Ukrainian model of the
land market. Its basis has already been determined by

the adoption of the new Law «On Amendments to Cer-
tain Legislative Acts of Ukraine Concerning the Con-
ditions of Circulation of Agricultural Lands» Ne 552—
IX [9], which was adopted by the Verkhovna Rada on
March 31, 2020 and provides for a number of planned
changes:

— from July, 2021 — agricultural land can be pur-
chased only by individuals who are citizens of Ukraine,
within the limits of the maximum size of the land plot
— 100 hectares per person;

— from January 1, 2024 — in addition to individ-
uals, the right of ownership of agricultural land will
also be able to acquire legal entities (participants of
which are exclusively citizens of Ukraine), territorial
communities and the state. The maximum size of the
land plot increases to 10 thousand hectares.

— until January 1, 2030, the legislation of
Ukraine sets the lower limit of the price, which for ag-
ricultural land allocated in kind (on the ground) to the
owners of land shares (units), cannot be less than their
regulatory monetary value.

According to the new law, a moratorium on the
sale of agricultural land of state and communal owner-
ship is established. Analyzing the prospects of this sce-
nario, it should be noted that it contains certain inaccu-
racies and gaps. First, the law does not provide for a
single procedure for the alienation of agricultural land
and does not directly regulate the procedure for buying
and selling land, but only states that the transfer of own-
ership of land is the conclusion of civil law agreements,
which determines a fairly wide list. Secondly, the buyer
must be checked for compliance with the criteria for ac-
quiring the right to purchase land in certain amounts.
The procedure for such verification must be approved
by the Cabinet of Ministers of Ukraine and carried out
using information from the State Register of Real Es-
tate Rights, the State Land Cadastre and the Unified
State Register of Legal Entities, Individual Entrepre-
neurs and Public Associations.

Conclusions. The analysis of structural changes
of agricultural lands, as a result of the land reform in
Ukraine, allowed stating the elimination of the state
monopoly of land rights as a result of their transfer to
citizens by unbundling. A positive consequence of this
was the development of various organizational and le-
gal forms of management, among which farms predom-
inate. It is determined that modern land relations in
Ukraine between farms and landowners are built on
lease terms. An in-depth analysis noted that modern
land use in Ukraine does not meet the conditions of sus-
tainable development.

Prospects for the completion of land reform in
Ukraine are proposed to be considered in the form of a
state-controlled land market. An important step in this
direction was the adoption of the Law On Amendments
to Certain Legislative Acts of Ukraine on the Condi-
tions of Circulation of Agricultural Land of 31.03.2020.
It should be noted that the integration of this law into
the regulatory system will provide innovative changes
in the process of completing land reform and the devel-
opment of sustainable land use. The most important
measure will be the lifting of the moratorium, which,
with its systematic extension, has caused the deepening
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of existing problems, namely: landlord of land rela-
tions; predominance of lease terms of land use with
minimum rental rates; deterioration of the situation
with the structure of crops and non-compliance with
crop rotations.

References

1.Azizov, S., & Kaninsky, P. (2019). Organization
of agricultural production and business: a textbook.
Kiev: The fourth wave. 624 p. (Ua).

2.Borodina, O., Geets, V., & Gurtov, A. (2012).
Ukrainian model of agrarian development and its socio-
economic reorientation: science. ext. for order. NAS of
Ukraine, Int econ. and predicted. Kiev. 56 p. (Ua).

3.Galushko, V., Bilyk, Y., & Danylenko, A.
(2006). Formation of the land market in Ukraine. Kyiv:
Harvest. 277 p. (Ua).

4.Dankevich, V., Dankevich, E., & Shegeda, O.
(2019) The impact of economic globalization on the
formation of land relations in agriculture. Problems of
the economy, 2, 5-14 (Ua).

5. Declaration of Ukraine. On the state sovereignty
of Ukraine. Information of the VVerkhovna Rada of the
USSR. 1990, 31, 429 p.

6.Law of Ukraine «On Amendments to Section X
«Transitional Provisions» of the Land Code of Ukraine
Concerning the Extension of the Prohibition of Expro-
priation of Agricultural Land». Ne 1669-VIII from
06.10.2016. URL: http:za-
kon3.rada.gov.ualawsshow166919

7.Law of Ukraine On Land Lease. Ne 161-XIV
dated October 2, 2003. URL.: http: zakon2.rada.gov.

8.Law of Ukraine «On the procedure for allocat-
ing land plots in kind (on the ground) to owners of land
shares (units)». Ne 899 — V. from 05.06.2003 URL.:
http: zakon3.rada.gov.

9.Law of Ukraine. On Amendments to Certain
Legislative Acts of Ukraine Concerning the Conditions
of Circulation of Agricultural Lands. Ne 552-1X. from

31.03.2020 URL: https://za-
kon.rada.gov.ua/laws/show/552-20#Text
10. Land Code of Ukraine. Ne 2768-ll1 as

amended on 25.10.2001, 30.12.2004, 01.01.2007,
01.01.2008, 02.02.2010, 30.12.2011, 01.07.2013. Offi-
cial VRU portal. URL.: http: rada.gov.ua.

11. Zubar, 1. (2016). Ecological and economic
problems of modern land use of farms in Vinnytsia re-
gion. Economy. Finances. Management: current issues
of science and practice, 9, 30-41.

12. Zubar, 1. (2019). The problem of landlordiza-
tion in the plane of sustainable development of agro-
industrial complex of Ukraine. Economy. Finances.
Management: current issues of science and practice, 5,
185-197.

13. Zubar, 1. (2017). Forecast of market prices for
agricultural land in Ukraine. Economy. Finances. Man-
agement: current issues of science and practice, 11,
111-114.

14. Luzan, Yu. (2010). Organizational and eco-
nomic mechanism for ensuring the development of
agro-industrial production of Ukraine: monograph.
Kiev: NSC IAE, 472 p.

15. Lutsyak, V. (2015). Features of state regula-
tion of small business development. Bulletin of socio-
economic research, 1, 239-247.

16. Martin, O. (2012). Financial aspects of the
functioning of the agricultural land market and the effi-
ciency of the agricultural sector of the national econ-
omy of Ukraine. Scientific notes of the National Uni-
versity Ostroh Academy. Series.: Economics, 19, 370-
373.

17. Martin, O., & Lech, G. (2011). Formation and
development of the market of agricultural lands in the
post-socialist space. Economic Bulletin of the Univer-
sity. Coll. scientific works of scientists and graduate
students. Pereyaslav-Khmelnytsky, 161, 41-45.

18. Official website of the Verkhovna Rada of
Ukraine. URL: http://iportal.rada.gov.ua/meet-
ing/stenogr/show/3422.html.

19. Official website of the State Service of
Ukraine for Geodesy, Cartography and Cadastre. URL.:
https://land.gov.ua

20. Official website of the European Statistics
Committee.URL: http:ec.europa.eu.

21. Resolution of the Cabinet of Ministers of
Ukraine «On the organization of works and methods of
distribution of land plots between owners of land shares
(units)». Ne 122. from 04. 02. 2004. URL: http:za-
kon3.rada.gov.ua.

22. Torchuk, V. (2014). Prerequisites for the for-
mation of the market of agricultural land in the Zhyto-
myr region. Land Management Bulletin,7, 40-44.

23. Tretyak, A., Volska, A., & Kovalishyn, O.
(2014). Certification of land rights as components of
land management rights and the need to reflect them in
accounting and cadastral accounting. Land Manage-
ment Bulletin,3, 18-21.

24. Decree of the President of Ukraine «On urgent
measures to accelerate land reform in the field of agri-
cultural production». Ne 666/94. from 10. 10. 1994
URL.: http: zakon4.rada.gov.ua.

25. Decree of the President of Ukraine On the pro-
cedure for distribution of land transferred to collective
ownership of agricultural enterprises and organizations.
Ne 720/95. from 08. 08. 1995. URL: http: za-
kon3.rada.gov.ua.

26. Decree of the President of Ukraine. «On Ad-
ditional Measures for Social Protection of Peasants
Owners of Land Plots and Land Shares (Shares) from
02.02. 2002. Ne 92/2002. URL: https://za-
kon.rada.gov.ua/laws/show/92/2002#Text.



«COLLOQUIUM=JOURNAL» #7(9%), 2021 / ECONOMIC SCIENCES 57

Opuxanosa Mapvam Anayounosna
K.9.H. , ooyenm Huel'V.
Bapaxoee Axmed Anuxanoguu

mazucmpanm 1 Kypca sxonomuueckoeo gpaxynomema Unel'y.

COCTOSHHUE BAJIIOTHOI'O PBIHKA U BJIMAHUE HA SKOHOMUKY POCCHMU.

Ortskhanova Maryam Alaudinovna
Ph.D. , associate professor of IngGU.
Barakhoev Ahmed Alikhanovich

1st year undergraduate student of the Faculty of Economics, IngSU.

STATE OF THE FOREIGN EXCHANGE MARKET AND INFLUENCE ON THE RUSSIAN
ECONOMY.

Annomauusn:

B cmamve paccmampusaiomes ocobennocmu cogpemenno2o 6anomnozo pvinka Poccuu u e2o nepcnexmugnl
pazeumus ¢ 6yoyuem. Ilposeden ananus 0OCHOBHBIX 6HYMPEHHUX U BHEWHUX PAKMOPO8, OKA3LIBAIOWUX GUAHUE
HAa KOHBIOHKMYPY OMeyYecmeeHHo020 8anommnozo puinka. Paccmompenu ounamuky xmouesoti cmasxu L[b PD u

OUHAMUKY KYPCO8 e8P0 U 00a1apa K pyoio.
Abstract:
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BasntoTHbIi pRIHOK-TO PBIHOK, Ha KOTOPOM IOKY-
MaTeJy Y NPOAABLBl YYACTBYIOT B OKYIIKE U IPOJAXKeE
WHOCTPAHHBIX BAJIIOT.

Ponb BamoTHOro pblHKAa B SKOHOMHKE IMPOSIBIIS-
eTcst yepe3 ero (QyHKINH:

1. ®ynknms nepeona. OCHOBHOI M HamOolee
3aMeTHON (PYHKIIUEH BaJFOTHOTO PHIHKA SIBJSCTCS TIe-
peBOA CpeAcTB (MHOCTPAHHOW BAIIOTHI) W3 OJHOU
CTPaHbl B APYTYIO Ul yperyJupOoBaHuUs Iarexei. B
OCHOBHOM 3TO BKIIOYaeT KOHBEPTAIMIO OJHON Ba-
JIOTHI B JIPYTYIO, T/I€ POJIb BATIOTHOTO PHIHKA 3aKIIO-
yaeTcs B Iepenavye MOKyNaTelIbHOH CIIOCOOHOCTH M3
OJIHO cTpaHbl B apyryto. Hanpumep, ecnu axkcnoprep
Wupun umnoptupyer ToBapel u3 CILA, m omnara
JIOJDKHA OBITh NMPOW3BEJICHA B IOJUIApPax, TO KOHBEPTA-
Ul PYIHH B JOJUTap OYAET OCYIIECTBISATHCS BAIFOT-
HBIM pbIHKOM. [lepenaTounast pyHKITHS BRITIOTHSIETCS C
WCIIOJIB30BAaHUEM KPEOUTHBIX HMHCTPYMEHTOB, TaKHX
Kak OAHKOBCKHE YEKH, BEKCeNs M TeleOHHBIE mepe-
BOJIBI.

2. OyHKIUS KPeIUTOBAaHHUS. BarOTHBIA PHIHOK
MPEOCTABIISET KPATKOCPOUHBIE  KPEIUTHI HMIOPTE-
paM, 4ToOBI 00JIErYuTh OECPEnsITCTBEHHBIH IIOTOK TO-
BapoOB M YCJIYT U3 CTpaHbl B cTpaHy. IMnopTep Moxer
HCIIOJIE30BaTh KPEAUT JUIst (PUHAHCUPOBAHUS 3apyOeikK-
HBIX 3aKynok. Hanpumep, unauiickas KoMnaHus, >ke-
narorasi npuodpectu Texuuky u3 CLIA, MoxeT orura-
TUTh TOKYIKY, BBIIIYCTUB BEKCEJIb Ha BaJIOTHOM
PBIHKE, 110 CYTH, C TPEXMECSIYHBIM CPOKOM IOTaIlICHHUS.

3. DOyHKIHUS XeHKUPOBAHMS. Y YACTHUKH BaJIOT-
HOTO 0OMEeHa 4acTo 00sITCs KoJleOaHui OOMEHHBIX Kyp-
coB. I3MeHeHrne 0OMEHHOTO Kypca MOXKET MPUBECTH K

BEINTPHINTY WM YOBITKY U 3aHHTEPECOBAHHOW CTO-
POHBL.

2020 rox cTaim MacHMajabHO HEOOBIYHBIM IS Ba-
JIOTHOTO PHIHKA.

KopoHaBupyc 3acTaBmil HHBECTOPOB YXOAHTH U3
PHUCKOBBIX aKTHBOB, K KOTOPBIM OTHOCHUTCSl pyOIib, H
MIEPEXOJIUTh B 3allUTHBIE, HAMIPUMEP NOJUIAp M E€BPO.
JlaBneHre Ha pOCCHIICKYIO BAJIFOTY TaKXKe OKa3aH pe3-
KO€ MaJIcHUE IIeH Ha He()Th U OCJI0KHEHUE T'€OIOIUTH-
yeckoit cutyannu — npesuaentoM CIIA 6bu1 n36pan
Jxo baiineH, u3BeCTHbBIN KECTKONU pUTOPUKON B aJipec
Poccun.Bce 31u (pakTOpEI, €CTECTBEHHO OTpPa)karoTCs
Ha (OPMHPOBAHUE BATIOTHOTO Kypca POCCHICKOTO
pyOuis Ha pBIHKE.

3a 2020 rox kypc aoiapa K pocCHiCKoMy pyOJIio
Beipoc Ha 11,9700 py6. 3a $1. MakcumanbHas cTou-
MOCTH J0JUTIapa 3a roJ Oblia 3a)MKCUPOBaHA BO BTO-
poii nosioBruHE MapTa u paBHsiack 80,8815 py6., a Mu-
HUMajbHas — B CEpPEAMHE SHBApS W COCTaBIsIIA
60,9474 py6. Kypc poc 8 mecsimies u3 12, a camoe cepb-
€3H0€ N3MEHEHHNE MPOU30IIIIO B MapTe, KOTa 32 MECSI]
nomnap npubasun 11,4051 py6.

CrouMoCTh JTOJUIapa CHJIbHEE BCErO MEHSIACHh B
MapTe, KOraa KojeOaHus Kypca JOCTUTA M IoYTH 15
pyOuieii, a cirabee Bcero — B UIOHE. boibIiie Bcero 1o-
Jap IpuOaBUI B MapTe, IO UTOTaM KOTOPOTO BBIPOC Ha
17%, a moTepsin — B HOAOpE, KOT/la ero IeHa yMeHb-
muiaack Ha 5,9%.

B TaGnmiie mokxa3aHpl H3MEHEHHS Kypca Jojutapa
B 2020 roay mo mecsiam:
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Tabmuna 1.
HHAMMKA H3MEHEHHsI Kypca JoJ71apa

Mecs Cpennmii kypc | Kypc B Hauaze Kypc B xoHI1IE Munumym MakcuMym
SuBapp 61,8121 61,9057 63,0359 60,9474 63,0359
Despaib 63,9897 63,1385 66,9909 62,7977 66,9909
Mapt 73,7194 66,3274 77,7325 66,0784 80,8815
Anpens 74,7376 76,4074 73,6894 73,3150 77,0416
Mai 72,5003 72,7263 70,7520 70,7520 74,1169
Hronb 69,1967 69,7114 69,9513 68,3123 70,3950
Hronb 71,2941 70,4413 73,3633 70,4413 73,3633
ABryct 73,7981 73,4261 74,6382 72,9676 75,5379
Centsa6pp 75,7280 73,8039 79,6845 73,5849 79,6845
OkTs10pb 77,6635 78,7847 79,3323 76,4443 79,3323
Hos6ps 76,8359 80,5749 75,8599 75,4518 80,5749
Jexadpn 74,2167 76,1999 73,8757 72,9272 76,3203

Kpaiine HeraTuBHOE BIUSHUE HA 3KOHOMHUKY P®
UrpaeT Kak IieHa Ha He()Th, TaK M KypCOBasi MOJUTHKA
banka Poccun, a MMEHHO: B KPHU3HCHBIM NHEPUON C
2014r., B CBSI3HU C BO3POCIINM /I€BaIbBAIlMOHHBIM U UH-
¢simrorEEIM pucKOM, LlenTpaneberii bank Poccwii-
ckoit @enepanuu (bank Poccun) pe3xo yBemTuuui KITo-
YEBYIO CTaBKYy € OTMETKH 5,5% 1o 17% ronoBbix, T.€.
Ha 11,5 MpOIEeHTHBIX TYHKTOB. [2, 5]

B pesymbrare 3TO NIPHBENO K IOCTEICHHOMY
YKPEIUICHHI0 POCCUHCKOrOo pyOis M IOBBIIICHUIO
Kypca nomapa. I[locnennee 3acenanne CoBera AUpEK-
topoB banka Poccum matupyerca 18 mexabps 2020
roga. Ha HeM MpuHSTO peleHne COXpaHUTh KITFOUEBYIO

craBky. TakuMm oOpaszoMm, kiaoueBasi crapka b Pd®
Ha ceroans 2020 roja ycraHoBiieHa Ha ypoBHe 4,25%.

Ha ceromusmauii neHs ocodboe BHUIMaHHE YACISI-
eTCsl 3alliTe CTAOMIBHOCTH POCCUICKOH IKOHOMHUKH
0T KOJleOaHUi KypCOB HHOCTPAHHBIX BAJIFOT IO OTHO-
LIEHHUIO K poccuiickoMy pyOito. B cBsizu ¢ uem nanee
paccMOTpUM JUHAMHUKY KYPCOB €BPO H JOJIIapa 1o OT-
HOIIICHUIO K pyOstto B mepuo 3a 2020r.(Tabmuia2.)

Kak BugHO M3 TaOMHUIE! 2, 32 UCCICIYyEeMBbIH Tie-
puox 2020r. HaGmopanach TEHACHUMS YBEIUYCHHS
CTOMMOCTH Kypca €BpO U J0JUlapa MO OTHOIICHUIO K
py6mo.

Tabmuna 2.
JuHaMuKa KypcoB eBpo M joJu1apa K pyoJo 3a 2020r. [2]
JHara EBpo Honnap
01.01.20r 68,72 61,78
01.02.20r 69,70 63,88
01.03.20r 81,05 63,88
01.04.20r 81,94 75,23
01.05.20r 79,07 72,68
01.06.20r 77,96 69,22
01.07.20r 81,38 71,28
01.08.20r 87,34 73,79
01.09.20r 89,28 75,66
01.10.20r 91,29 77,59
01.11.20r 91,08 77,04
01.12.20r 90,07 74,05

Mexay TeM Ha JajbHEHIIee pa3BUTHE BATFOTHBIX
nap (eBpo, Joi1./py0.) OKa3bIBaeT BIUSHHUE TaKO (ak-
TOp, KaKk 00beM TOPTrOBOT0 BHEITHET0 000poTa Poccuii-
ckoit Deaepanuu ¢ 3apyOe)KHBIMHU CTpaHaMU. B 0CHOB-
HOM TOProOBYIO JesTenbHOCTh Poccus Bema co crpa-
Hamu EBpocoio3a, 4bsi J0JI BO BHEIIHETOPIOBOM
obopote ctpansl coctaBuia 42,7%, crpanamu ATOC -
31%, CHI" — 11,7% u EADC — 8,1%. Cpenu ctpas oc-
HOBHBIMH TOPTOBBIMH NapTHepamu B 2018 roxy Obutn:
Kurait — 15,7%, Tepmanus — 8,7%, Hunepnanner —
6,9%, benapycy — 4,9%, Utanus — 3,9%, Typuus —
3,7%, Pecnyomuka Kopes — 3,6%, CoenuHeHHBIE
[Itarer — 3,6%, Ilonema — 3,2% u Snonus — 3,1%.B
pe3yabpTaTe MPOBEACHHBIX UCCIIEAOBAHUHA MOXHO CKa-
3aTh, YTO COCTOSIHHE BAIIOTHOTO phIHKA Poccun 3aBu-
CUT OT CJICAYIOMHX (PaKTOPOB: TUHAMUKHA MHPOBBIX
IeH Ha HePTh (MMEHHO LIEHBI Ha HEe()Th OKA3BIBAIOT
(hyHIaMEHTAILHOE BIUSIHAC HA YPOBEHb JKU3HU MHO-
THUX POCCHUSH), PETYIHPYIOUIEH HampaBIeHHOCTH Jae-

He)kHO-KpenuTHoH monutuku LB PD, ob6pema BHemI-
HeToproBoro obopora P® c 3apy0OexHBIMH TapTHe-
paMu U reomnonuTU4YecKo cutyauuu B mupe. Ho He-
CMOTpSI Ha HaJTMYHE KaK OTPHIIATEIbHBIX, TAK U MOJIO-
JKUTENIbHBIX TEHJAEHLUH, BaJIOTHBIN pBIHOK Poccun
MOYKHO CUYHUTaTh OTHOCUTEIILHO yCTOWYUBBIM. B ciemy-
IOIEM ToJly 3KOHOMHUYeckuil poct Poccum momken
YKPENUThCs, TIaBHBIM 00pazoM Ojaromaps mpocpo-
YEHHBIM HAJIOTOBBIM CTUMYJaM W 0oJiee OIarompusr-
HBIM YCJIOBHSIM JICHE)KHO-KPEIUTHOM MOJUTHKH, KOTO-
pBIe, KaK BUJIHO, CIOCOOCTBYIOT POCTY BHYTPEHHEIrO
crpoca.

IIpoBenenue pe3ynbTaTUBHOW BalIOTHOM U Je-
HEXHO-KPEJAUTHON TOJUTHUKHU MO3BOJIUT CTAOWIU3UPO-
BaTh BAIIOTHBIA KypC PyOJii U YCTOWYHBOCTH HAITHO-
HaJbHOW BaJIOTHI, CHU3UTh UHQIISIIHNIO, YTO JTACT BO3-
MOXXHOCTh Halllel CTpaHe 3aHiITb YCTONUYHBYIO
MO3UIUIO0 HA MUPOBOM BAaJIFOTHOM PBIHKE.
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Resume:

The article is devoted to the analysis of one of the most important socio-economic problems of the Russian
Federation - unemployment. The paper deals with the main types of unemployment. The reasons and negative
consequences generated by unemployment and the main methods of combating it are indicated. It also provides
statistics on unemployed people in some republics of the North Caucasus.

Knruesste cnosa: bespabomuya, euowl beapabomuybsl, paxmopsi be3pabomuybl, CMAMUCTMUKA.
Key words: unemployment, types of unemployment, factors of unemployment, statistics.

I'maBHOW SKOHOMHYECKOH TPOOJIEMOIl B COBpe-
MEHHOM MHpe sBIsieTcss 6e3paboTtuna. bezpabdoruma -
MOJIOKEHHE B YKOHOMHKE, IPH KOTOPOM 4acTh IKOHO-
MHYECKH aKTHBHOT'O HACEJICHHSI, KOTOPOE XKeJaeT Tpy-
JUTHCS, HE MOXKET HaiTH paboTy. K skoHOMIUEeCKH ak-
TUBHOMY HACEJICHUIO HE OTHOCATCS JIETH, IIEHCHOHEPHI,
JKEHILUHBI B JICKPETHOM OTITyCKE M MHBAJIUIbI.

[MpyunHbl 6€3paboTHIEI MOTYT OBITH Pa3HBIMHU.
Ho game Bcero 6e3paboTHIly CBS3BIBAIOT C yBeJINYeE-
HHEM YHCIIEHHOCTH YKOHOMUYECKH aKTHBHOTO Hacele-
HHSI OTHOCHTEINILHO YPOBHSI HAIIMOHAIBHOTO MPOU3BO/I-
crBa. Eciii ypoBeHb SKOHOMHKH HHM30K, a HaceJCHHUE
MOCTOSIHHO TPUpAcTaeT — TO, €CTECTBEHHO, OHU HE
CMOTI'YT peajiM30BaThCsl B HY)KHOU UM cdepe nesTelib-
HOoCcTH. Takke Ha ypOBEHb 3aHATOCTH HACEJICHUS BIIU-
SIeT W MPOJJICHUE IEHCHOHHOT0 Bo3pacTa. Jltonu crap-
IIEro BO3pacTa, He MMesl BO3SMOXKHOCTH YHTH Ha TNeH-
CHIO, MPEISITCTBYIOT paboTe MOJIO/BIX CIIEIHAIUCTOB,
B CBSI3M C 3THM, YPOBEHb 0e3pabOTHIIBI TaK)KE yBEIH-
YMBACTCS.

V3ameHeHne noTpeduTeIpCKOro Cripoca Ha TOBaphl
W YCIIYTH BJICYET 32 OO0 N3MEHEHHUS B TPOU3BOJICTBE:
NPUMEHEHNE HOBBIX TEXHOJIOTHi1, COBEPLICHCTBOBAHHUE

paboudnx MecT U T.4. MHOTHE BUABI TOBAPOB HCYE3AI0T,
CHIYKAETCs WIIN YBEJIMYMBAETCS CIIPOC HA TOT MM WHOH
BUJI TPO(heCcCUOHANIbHOM JiesiTenbHOCTH. Eciu mpodec-
cHs, KBaJTM(HUKAIMS WK OTBIT paOOTHUKA HE COOTBET-
CTBYET HOBOH TEXHHKE IMPOMN3BOICTBA, TO YEIOBEK BHI-
HYXJIEH YHTH ¢ paboThl, B OONBIIMHCTBE cily4acB. B
COBPEMEHHOM MHpE >KePTBOI TAaKOTO SBICHHS CTaja
npodeccust Oyxranrepa, ¢ BHEAPEHHEM B IIPOM3BOJ-
CTBO M JIpYTHX cdep KU3HI KOMIBIOTEPHOH TEXHOJIO-
run. Takke yMECTHO CBSI3bIBaTh 0€3paboTHILy C CE30H-
HBIMH paboramu. OHa Tak W HA3bIBAETCS, CE30HHAs
6e3paboTtrna. B 3aBUCHMOCTH OT BpeMEHH To/1a, JH0I1
BEIHY)KJICHBI OCTaBaTbcsi 0e3 paboTel. Hampumep, B
CEJIECKOM XO3SCTBE, B CBSA3U C CE30HHBIM XapaKTePOM
JESITeAbHOCTH.

HemanoBaxkHo# mpuunHON 06e3pabOTHIBI SBIIS-
eTcsl ¥ HU3Kas 3apaboTHas riata. Tor e MHEHHUS ITpH-
nepxxuBaercss n akanemuk J[.C. JIbBoB[2]. MeiicTBu-
TEJIBHO, C 3TUM TPYIHO HE COTJIACUTHCS, BEIb ITO OKa-
3bIBAET pa3pyIIAOIIee BO3ACHCTBUE HA CTHMYJIBI
paborHuka. YenoBek nepcraeT BHACTh NEPCICKTHBEL,
CUHUTAET, YTO €ro TPy OOECIIEHEH U B UTOTE YBOJIbHS-
eTcsi ¢ paboTEHI.
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ITocne yxona ¢ oxHOWH PabOTHI YETOBEK MOXKET
MPUCTYIUTh K HOBOHM paboTe WM HavaTh €€ IMOUCKH.
Kpartkue neprnoipl MeXIy 3TUMH JEUCTBHUAMH, HIEPH-
OJIbl HE3aHATOCTHU YEJIOBEKA, BBITEKAIOT BO (PpaKkmmoH-
HBII BUJ Oe3paborunbl. Eciy yenoBek B TeueHue JUIn-
TENIFHOTO BPEMEHHU HE MOKET HAHTH paboTy, TO Takas
Oe3paboTHia IMEHYETCsl CTPYKTYpHOH. HeBo3MoxHO,
9TOOBI 0e3paboTHIIa TIOHOCTHIO MCUYe3Ta, OHa Oyaer
CYIIECTBOBATh BCerja, 10 KpailHeil mepe 2 ee BHUJIa:
CTPYKTYpHas U (ppakunoHHAs. DTH Ba BUaa Oe3pado-
THULB! POPMUPYIOT ECTECTBEHHBIH YPOBEHB, C KOTOPBIM
COBMECTHMA IIOJHAsl 3aHATOCTh HACEICHUS CTPaHBI.
Harmpagienue nepconasia B IpUHYAUTEIbHBIH OTIYCK,
CoOKpaIas 3apabOTHYIO ATy, B CBA3U CO CIIAJ0M IIPO-
W3BOJICTBA WJIM JPYTMMU SKOHOMHYECKHMH IpolIIe-
MaMd B cepe AeSTENbHOCTH NMPUBOAWT K LUKINYC-
cKkoit 6e3padotuie. [{ukmuueckas Oe3padbotuia onpe-
JETSIETCSI PAa3HOCTHIO MEXK/Ty CYIIECTBYIONIEH HOPMOH
6e3paboTHIIBI ¥ eCTeCTBEHHOI HOpMOii [1].

Ha 2020 rog 4yuciIeHHOCTh SKOHOMHUYECKH aKTUB-
HoOTro HaceyieHust Poccuun cocraBuiia 75,3 MIIH. 4eJIOBEK,
3 4,8 MJIH.9eJoBeK SBIIOTCA Oe3paboTHBIMH. Oco-
O6enHocThIO Oe3paboruubl Poccun sBisiercst e€ Ooiee
BBICOKUM YpOBEHb B CEJIbCKOII MECTHOCTHU, YEM B IO-
poze. Ha naHHBII MOMEHT caMblid BBICOKUH YPOBEHb
6e3paboTunbl 3adukcupoBan B CeBepo-KaBkasckom
¢enepansHOM OKpyTe (14,9%):

Pecniy6mnnka Murymerus - 30,7%

UYeuenckas Pecyomuka - 21,7%

Pecniy6nnka Cesepnast Ocerusi-Ananus 16,3%

PecnyOnmka Jlarectas - 16,1%

Kak Obl MBI He ToBOpMIIM O Oe3pabotuue, e€ Bbl-
COKHil ypOBEHb BIICUET 3a COOOH cepbe3Hble SIKOHOMH-
YECKUC U COLTMAJIbHBIC HpO6J’IeMLI: BO-TIEPBbIX, CHUXKA-
eTcsl JI0XOJ HACEJICHHS U TOBBIIIACTCS YPOBEHb rOCy-
JapCTBCHHBIX pacxoAaoB, BEIb HECMOTPA HHU Ha 4YTO,
0e3paboOTHBIM BHIIIAYHUBAIOTCS TOCOOUH, YTO CBOEOO-
pa3HO JaBHUT Ha SKOHOMHKY, 0OCOOCHHO €CIIH OHA M TaK
B INIOXOM COCTOSIHHHU. A BO-BTOPBIX, U3-3a OTCYTCTBUS
paboThl U MOCTOSHHOTO JIOXO/a B CEMbsIX, OCOOCHHO
TJIe €CTh JIETH, IIOCTOSIHHO POUCXO/ST CKAaH/IAJIbI, He-
PeIKo NPUBOASALINE K pa3BOAaM. A ¢ pa3BOIOM JItOAEH
TpebyeTcst OoIbIIe pECYpCOB, KHIIbS U T.II., YTO TAKKe
BJIMACT HA OKOHOMMUKY. CBs13b MEXIY pa3sBogaMH U 5KO-
HOMHKOH YCTaHOBHJI B CBOMX HCCIIEJIOBAHHAX TaKKe
WHuctuTyT O6paka U peiaurum.

Ho cambIM BakHBIM mOciencTBHEM Oe3pabo-
THUIBI, 1O HAINEMY MHEHUIO, ABJIACTCA POCT IMPECTYITHO-
CTH M yXYAUICHHE NCHUXMYECKOTO 37I0POBbS JIIOJCH.
.HIO}II/I, HE UMEA TOCTATOYHBIX CPEJICTB HA ) KU3Hb U BO3-
MOXHOCTH paboTaTh, IIBITAIOTCS IOOUTHCS BCETO 3TOT0
MMPECTYNHBIM ITYTEM. A HUMCHHO, YBCJIMYMUBAIOTCA BO-
POBCTBO, YOUICTBA, MOIIIEHHUYIECTBO | T.1. B 3TOI CH-
Tyallud OJIHH CTAHOBSTCS NPECTYIHHKaMH, a APYTrue
KEPTBAMHU, Y KOTOPBIX 3TO IIPOUCIIECTBUE HE MPOXO-
JuT 0e3 crenoB, MOPTHT MX INCHUXMYECKOE 3/J0POBbBE.
UYame Bcero BoBedeHa B 9Ty cdepy MoJonexsb. M He-
PEIKO JIFOJU, YYBCTBYS ceOst OecIioie3HbIMH, TEpPSIOT
CMBICI KU3HH M pemIaloTcs Ha camoyowmiictBo. U ca-
MBIM Ba)KHBIM BOIIPOCOM Ha CETOJHAIIHUI JICHb SIBJIS-
eTcst Bompoc 60pe0BI ¢ Ge3paborureit. OMWBIT cTpaH C
Pa3BUTON PHIHOYHOH AKOHMMKOH ITOJITBEP)KIAET, YTO
caM 1o ceOe PHIHOK He CIIOCOOEH CIpaBUTHCS ¢ Oe3pa-
OoTHIell, He0OX0AMMa TIOMOILL CO CTOPOHBI Tocyap-
ctBa. [Ipumepom 60psOBI TOCymapcTBa ¢ 6e3pabdoTuiieit
MoxeT ciayxuts nonurtuka CCCP. JIrozmel, koTopbie

JaXxe He XOTeJNH paboTaTh , 3acCTaBIISUIM, HPUMEHSS
CHUITy, a HA3Kas 3apaboTHAas IUIaTa KOMIIEHCHPOBAJIach
OecrutaTHRIM 00pa30BaHUEM, OCCIUIATHOW MEIHIIUH-
CKOM TIOMOIIBIO U 00eCIIeYeHNEeM KUJIbsI JUIS HE MMY-
IHX.

IMockonbky omHOTO "JekapcTBa" U PEIICHHS
npoOiieMbl 0e3paboTUIIBI HEJOCTaTOYHO, MPUMEHSIOT
HECKOJIBKO MeTo10B. /111 60pBOEI ¢ Oe3paboTurieii roc-
yIIapCTBO MOJKET BHIJaBaTh MIOCOOWHM W OPraHU30BATh
LEHTPHI 3aHATOCTH, B KOTOPHIE YEIOBEK CMOXET 00pa-
THUTBCS 3a moMolbio. M Takue neHtpsl B Poccun yxe
JABHO CYIIECTBYIOT.

Ha coBpeMeHHOM 3Tarie YKOHOMHUYECKOTO Pa3BHU-
THS TOCYJAPCTBY BBITOJHO CTHMYIHUPOBATH CAMOCTOSI-
TENbHYI0, aKTUBHYIO AEATEIbHOCTh IPakaaH 1o obec-
MEYEHUI0 cOOCTBEeHHOM 3aHsaTOCTH. C 3TOH IIENIBIO CO-
3nana  @epepanpHas  rocygapcTBeHHass  ciyxOa
3aHATOCTH HaceneHus. EE riaBHas 3amava - co3math
YCIIOBUSL AJIsl peain3aliiy JIMYHOCTBIO COBEH MHHUIMA-
THUBBI ¥ TBOPYECKHUX cIocoOHOCTeH. B wactHOCTH, 32-
Jlada opraHu3aliuy - CHATb NPECIATCTBUA, MCUIAIOIINE
JMOASIM COXPAaHUTh WM TPHOOpEcTH padodee MecCTo:
OTCYTCTBUE HH(DOPMAIIMH O HATUIUH CBOOOTHBIX MECT,
HEXBATKa KBaHI/Iq)I/IKaI_II/II/I U T.O.

Jis co3maHus yCcIoBU CaMO3aHATOCTH MPUHSTHI
MEPBI JJId NOAACPIKKHA MaJIOTro MpeAIIpUHUMATECIILCTBA,
KOTOpasi IOMOTaeT OTKPHITh cBOe Aeino. [ mommep-
JKaHUsI TOCTOIHOTO YPOBHSI KM3HU B CTpaHe, rocyaap-
CTBY HEOOXOMMO IPUHSTH BCEBO3MOKHEBIC MEPHI.

YcnoxHseT ycTpaneHHe 0e3paboTHIbI ee pa3Ho-
BHIHOCTH M, COOTBETCTBEHHO, I KaXKIOTO BHIA HE-
00X0qMM CBOW MeTon peureHus. Tak, JUisi peuieHus
mpo6eM 06e3paboTHIIBI CTPYKTYPHOTO BHIA MOXKHO CO-
31aTb MPOTrpaMMBbl I10 HepeKBaJ'II/I(bI/IKaI_[I/II/I U II0CTO-
SITHHO HH(OPMHPOBATh O BOCTPEOOBAHHBIX KBAHU(pUKA-
musx. [uknmyueckas Ge3paboTuiia camasi ClOXHAsT U
TpeOyeT CHCTEMHOT0 TOAX0a. [ TaBHBIN crtocob - CTH-
MYJISILUST TIOTPEOUTENBbCKOrO CIpoca, TaKXke MOl
JIEPKKY OKA3bIBACT POCT SKCIOPTA U HHBECTHPOBAHUE
B OOHOBJIEHUH NPEIIPUATHH.

BespaboTuiia - 3To He KaKOe-TO CBEPXbECTECTBEH-
Hoe aBieHue. C Helt MOKHO OOpOThCS U HyXHO. Beap
€CITH YpOBeHb €€ OYIeT CIMIIKOM BHICOKHM, OHa MO-
KET CEphE3HO IOJIOPBATh IKOHOMHKY JIFOOOTO Trocy-
JApCTBa U MPHUBECTH K pa3Bairy cTpaHbl. KoHeuHO, roc-
YyIapCTBO CTapaeTcs CHU3UTH 0e3paboTulry, mpennpu-
HUMaeT MEpHI, HO 3TH MepHI, Kak "MalleHbKas Karuisd B
OTPOMHOM Mope".

K coxanennto, B Poccunt 3TOMy NpernsiTcTBYIOT
OropoKpaTHsi M KOppymius Ha MecTax. Mephl Mo
6oprbe C NMPOU3BOJIOM UYMHOBHHUKOB IPOBOJSTCS, HO
JJIA TOTO, qTOOBI CUTyanusa M3MEHWIACh K JIy4YIIEMY,
TpeOyeTcst 3HAUUTEIHHOE BpeMSL.

Cnucok UCnoJb30BAHHON JINTEPATYPHI:

1.Andepera T.}O. OcHOBHBIE TeHACHINH (HOPMU-
pOBaHMs pBIHKAa TpyZAa B CelbCKOW MecTHOCTH Poc-
cun.[Tekcr] // O6uiecTBO 1 SKOHOMUKA. - 1997.- No7-
8. C.131-138.

2.benokpruosa O.C. 3andyenko A.A. 3aHATOCTH U
PBIHOK TpyZAa B IEPEXOJHON SKOHOMHKE: TEOpHUS W
mpaktuka.[ Texct], PoctoB-na-Jlony: «Kuuray, 1998. -
115c.

3.bo6koB B. PernoHayibHbIE MpOrpaMMbl COIH-
anpHOM 3amuThl Hacenenus. .[Tekcr] // Yenoek u
Tpyad. 1996 - Ne5. C. 38-41.



«COLLOQUIUM=JOURNAL» #7(9%), 2021 / TECHNICAL SCIENCE 61

TECHNICAL SCIENCE

VIIK: 004.942

Aunazynosa A.C.
banmabaee A.M.
Yuusepcumem « Typan-Acmana»

UCCJIEJOBAHUE AHAJIU3A KJIIOUEBBIX HATIPABJIEHAY ONITUMU3AIIMU UT-BIOJKETA
KOMIIAHUHA

Ainagulova 4.S.
Baltabayev A.M.
«Turan-Astana» University

RESEARCH ANALYSIS OF KEY AREAS TO THE COMPANY’S IT-BUDGET OPTIMIZATION

Annomauusn

Jannas cmamos nocssiwena onpocam onmumusayuu oroxcema wa 1T-npodykmul u yciyeu npeonpusimuil.
Paccmompenwr sudvr UT-3ampam, kuouesvie komnonenmul UT-01000cema, a maxoice npednazaemcst gvi0eieHue
cpeocms uz UT-01000cema na pazsumue | T-mexnonoeuti npeonpusmusi, Komopas Modlcem cnocoocmeosams e2o
odanvhetiuteli mooepuusayuu. Ilpusedenvl 6ce Heobxodumbvie 6b1600bl.

Abstract

This article is devoted to the issues of budget optimization for enterprises IT products and services. There are
considered the IT costs types, the IT budget key components, and it is also proposed to allocate funds from the IT
budget for enterprise’s IT technologies development, which can contribute to its further modernization. All the

necessary conclusions are given.
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Pacxonpl Ha WH(pOPMANMOHHBIE TEXHOJIOTUHU SIB-
JISFOTCS BAYKHBIM (PaKTOPOM, OTIPEISIISFONIIM aKTyalb-
HOCTB ITOJTXO/IOB K IUTAHUPOBAHUIO OFOIKETa MpeIIpH-
atuit u hopmupoBanue M T-6100xcema — OHA U3 KITFO-
YeBbIX M He Bcernga npoctbix 3agau UT-otmena. Ot
3(h(HeKTUBHOCTH IIAHUPOBaHUs OOKETa BO MHOTOM
3aBHCUT Kak paboTa COTPYIHHUKOB, TaK M JKCILTyaTa-
005051 BCEH arnmnapaTHo-NporpaMMHON nuT-
MH(PACTPYKTYPHI PEIIPHUSTHSL.

N3menenue nuHamuka pacxonoB MT-3arpar He
SBIISICTCA IOCTOSHHBIM HU BO BPEMEHM, HH B PETHO-
HaJILHOM pa3pese, HU B MHIyCTpuU. TeMIbl pocTa Ha
cupoc UT-ipoayKTOB U YCIIyT MOTYT 3HAYUTEIBHO OT-
JMYAThCSI KaK MEXy OTPaciIIMH HMPOMBIIUICHHOCTH,
TaK ¥ MEXJy perHOHaMH. 3a MOCIEeTHHN IO/l MaKCH-
MaJlbHble TeMIbl pocTa Ha crnpoc WMT-mpoxykros u
yCIyr MO MHPY HPOM30LLIO B 3APaBOOXPAaHEHUU, HA
BTOPOM MECTE HAaXOJHTCSl CETMEHT 00pa3oBaHMs, a Ha
TPEThEM — TOCYHAAPCTBEHHBIA CEKTOP 3JIEKTPOHHOTO
npaBuTenscTBa. Ho, HECMOTpPS Ha 3TO OCHOBHBIE HHBE-
cruuun B UT cocpenoTrodyeHsl B MPOMBILIIIIEHHOCTH
(mnCKpeTHOE W HETpephIBHOE IPOW3BOACTBA), Tele-
KOMMYHHKAITMOHHOM M (PMHAHCOBOM cekTopax [1].

UT-3ampamul npeonpusmus exmouarom 6 ceost.

- ONIEPATUBHBIE 3aTPAThl, CTOUMOCTb Ka)KIOJHEB-
HoH pabotst UT;

- KalUTaJbHBIE 3aTpaThl, CTOMMOCTb NpHOOpeTe-
HUSI HOBBIX OCHOBHBIX CpeAcTB mpousBoictsa UT u
cTOUMOCTh 00opynoBanus B UT-npoekTax;

- 3aTpaThl Ha BHemHue MUT-yciyru (KOHCANTHHT,
aHAJIMNTHKA) U AyTCOPCHUHT;

- 3aTpaThl Ha BHeApeHne HOBBIX UT-ipoaykToB n
TEXHOJIOTH, a TaK)Ke Ha BHEIIHNE TEXHUYECKHE KOH-
CYyJbTaIUH;

- 3aTpaThl Ha YHACIICAOBAaHHbIC MTPHIIOKEHUS, CTO-
AMOCTB TIOJIICPIKKH M YCOBEPIICHCTBOBAHUS yCTapeB-
OIMX TPWIOKEHUH, KOTOpBIE MTOJICPKUBAIOT CYyIIe-
CTBYIOIINUE OM3HEC-TIPOIIECCHI;

- 3arpatel Ha R&D (Research & Development),
pa3paboTtky cooctBeHHbIX UT-cucTeM, UCTIBITAHUE HO-
BoIX UT-TeXHOJIOTHUH U T. 1.;

- 3apruiaThl 1 6onycel UT-nepconana;

- 3aTpaThl HA YIIPABJICHUC U A AMUHUCTPUPOBAHUC,
CTOUMOCTH ynpasienus UT-oTaemom u cTonMocTs 3a-
TpAaT TON-MEHEXKMCHTA.

B nenom UT-0r0KeT COCTOUT U3 IIECTH KITFOYE-
BBIX KOMIIOHEHTOB:

- annapaTHoe 00ecIIeueHHE;

- IporpaMMHOE 00ecIedeHue;

- 3aTpaThl Ha OIUIATY TPY/a;

- BHCIIHHUEC MMOCTABIIUKHA YCIIYT,

- nepeaavya JaHHbIX 1 KOMMYHHKaIIUH (B 3aBUCHU-
MOCTH OT KOMIIAHHH CHOJJa MOXKET BXOJUTH UJIM HE BXO-
JUTH CTOUMOCTH I'OJIOCOBBIX KOMMYHHKAIINH);

- BCE MPOYHUE PACcXOJIbl, HANPUMEp Ha oOydcHHE,
ycayru HR-areHTcTB unn Ha ropugudeckue ycnyru [2].

Tak Kak IpeANPHUITUS OTIUIAIOTCS IO CBOUM pa3-
MepaM ¥ 00beMaM Ha HECKOJBKO MOPSIKOB, TO Ooliee
MMOKA3aTeIbHBIM Ha MPAKTUKE SBIISCTCS BEIMYUHA pac-
x0710B Ha UT, mpuBeicHHAS K MacIITa0y IPEATIPUSITHSI.
Js1t 9TOM 11eTTM UCTIONB3YETCsl BEIMYMHA TOJIOBBIX pac-
xo10B Ha UT, BeIpaskeHHast B IPOLIEHTAX OT r'OAOBOTO
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moxofa (Wim Oro/KeTa A TOCYAapCTBEHHBIX CTPYK-
Typ). B cocraBe cymmapusix UT-3aTpat 0ObI9HO BBIIEC-
10T onepauronssie U T-3aTparsl u kanuransubie UT-
3aTpaThl.

PucyHnok 1 oTpaxkaer mpuMepHOE COOTHOIICHUE
MEXKIy OSTHMH KaTeropusMu pacxomoB Ha IT-
TEXHOJIOTHH.

OmnepaloHHbBIH OFOKET Ha TPEANPHUIATHU BKIIO-
YaeT pacxojbl Ha MpHOOpeTeHHe KOMIUICKTYIOMHUX U
3armacHBIX 9acTeH, IIIATeX M 3a apeHIy 000pyIOBaHUSL
W aMOPTHU3AIMOHHBIE OTYUCIICHHS B CIydae mpruoOpe-
TeHUst oO0opynoBaHmst. KamurameHbI OOmKEeT Tpen-
CTaBIISIET COOOH PEeaKO BOSHUKAIOIINE PACXOIBI, KOTO-
pBIC AMOPTH3UPYIOTCS C TCUCHHUEM JICT Ha TIPOTSIKCHUU

s)kn3HeHHoro nukia MT-aktuBos. K Takum pacxomam
OTHOCSITCS — TPUOOPETEHNE HOBOTO CepBepa MaciTada
MPEIIPUATHS I CTPOUTEIILCTBO PE3CPBHOTO BBIYKC-
JUTETBHOTO IICHTpa. Pa3Mep KamuTaapHOTO OrO/IKEeTa
CHJILHO 3aBHCHT OT BUJIa JCATCIHLHOCTH MPEIIPUATHS
U OTPaciy U MOXET 3HAYUTEIBHO OTIMYATHCSA OT roja
k roxy. [losromy Oojee MOKa3aTENbHBIM SBISCTCS
CpaBHEHHE ONEPalMOHHOTO OIO/PKETa, B COCTAB KOTO-
pOro BKJIIOYAIOTCS aMOPTHU3ALMHOHHBIC OTYHUCIICHUS,
CBSI3aHHBIC C KanmUTaIbHBIMA MHBecTUIIsIMU B UT 3a
PAA IPEOBIAYIIHX JIET.

CucremHoe
— agnapamne
obecneyeHue
25%
<
PazpafoTka Cetesoe u (@
o NPUKNAAHEIX o TENEKOMM.
CHCTEM obopyaosaHme
| KanuTaneHoe
@ sarparsl || nNporpammuoe |\ 10%
Nomnepxxa, ofecnevenue
L conpoBoMaeHWe
NPWKNAAHBIX CHCTEM
3atparu 3naHuA M 10%
Ha UT [ ] NOMELWEHHA
Coo% >
Jarpars Ha
— wHdpa
dpacTpyKTypy @
| 3arparel
Ha nepcoMan
<>
|| AgMuHKCTpaTHBHBIE 3atparsl Ha (El]%
pacxops | TENEHOMM.
yonyru
OnepauMoHHble
3aTpaThl Mopaepxka Km""
— €O CTOpPOHLI
NOCTABWMKOB
15%
—{ Mpouue pacxoau

Pucynox 1 — Pacnpedenenue mexcoy paziuyHblMu cmamvimu pacxo0oe Ha | T-mexunonocuu

Tarxke cymiecTByeT elie OJHa BakKHAs KOMIIO-
HeHTa UT-3aTpaT, KoTOpast 0OBIYHO HE BKIIOYAETCS B
WUT-6romkeT — 3TO Tak HaszbiBaeMbie "CkpbiThie UT-
3arpathl’. DTH 3aTpaThl MOTYT OBITH CPaBHUMEI C Ca-
MuM U T-0r01KETOM — CpellHsISE OTHOCUTENbHAS MX Be-
JTUYHMHA cocTaBisieT mopsiaka 0,3% oT moxona Komma-
HuH. CkpoiTbie U T-3aTpatsl peacTaBisioT coboii pac-
XOAbl Ha  3aKyNKW, HpPOW3BE/ICHHBIE Ou3HEC-
nojapasesneHusMy, He ydreHHeiMH WT-crmyxOoit. K
JTOM K€ CTaTbe MOT'yT OTHOCHUTBCS 3aTpaThl HA IIPOBE-
JIeHHe uccienoBaHuid M paszpabotok (R&D), ceszan-
HBIX C HH(POPMALMOHHBIMH TEXHOJIOTHAMH.

Cpennsist 3apabotHas mata U T-crennanucToB ¢
MIPUMEPHO OJTMHAKOBOU KBATM(DHUKAIIMEH B CYMMapHOM

WT-610mKeTe He CTONb CYIIECTBEHHA IO JBYM MTPHUH-
HaM:

- C OJJHO CTOPOHBI, JI0JIsl PACXOJOB HA BHYTpPEH-
HUI TiepcoHan B obmmem onepannonHoMm UT-6romxere
cocrarisieT mopsiaka 25-30%;

- C IpYro¥ CTOPOHBI, BEJIMUMHA YJIETbHBIX 3aTpaT
KaK IPOLEHTAa OT J0X0Jia 00paTHO MPOIOPIHOHATIbHA
pa3Mepy IpeAIpUsITHs 1 aOCOTIOTHOM BEJIMUMHE 3TOTO
J0Xo/la — T.6. y MEJNKHX TpPEIIPHATHH BeIWYHHA
YJIENIBHBIX 3aTpaT BHIIIE.

OTcroza cienyer, 4To pa3Mep NpeArpusiTys (duc-
JICHHOCTh TIEpCOHANa, TOO0BOM J0XO[) J0OCTaTOYHO
CHJIBHO BIUSIET HA OTHOCHUTEIBHYIO BEIWYHMHY 3aTpaT
Ha HHPOPMAINOHHBIE TEXHOIOTHH.
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OpHako, Takue JaHHBIC ABISIOTCS TOJNBKO MHIH-
KaTUBHBIMHU W HE MOTYT HUACHTH()HUINPOBATh aJeKBaT-
HOCTh MH(OpMaNMOHHBIX cucTeM npeanpusitus. Cra-
TUcTHYeckui pacuer mo WT-3arparam He MO3BOJISIET
n3Meputh dpdexktuBHocts U T: cooTBeTCTBHE YaAEIb-
HBIX 3aTpaT OTJENbHOM KOMIIAHMM CpPEJIHUM 3Haue-
HUSM He Oo3HadaeT oOsi3arenbpHOro coorsercTBus UT-
CHCTEM 3a/la4aM MPeANpUITUS.

TeMm He MeHee, CYLECTBEHHbIE OTIIMYUS CyMMap-
HbeIX U T-3aTpaT koMIaHuM OT CpEJHEOTPACIEBBIX 3HA-
YEHUH MOTYT CBHICTEILCTBOBATH JIN0O 0 HEd(peKTnB-
HoctH mHBecTuIMH B T, 1100 0 3HAaYMTEILHOM HEZIO-
¢unarcupoBanmu UT u, Tem cambiM, 00 yrpose ais
nojyiep)Kku U pasButusi UT-undpactpykTypsl npen-
npusAtud. YBenuuenue pacxonos Ha T B kakoM-To ne-
pHosie MOXKeT OBITh BIIOJHE OOOCHOBAHO, HAIPHUMED,
CYIIECTBEHHBIM paclIupeHHeM Ou3Heca, HOBOH pBbI-
HOYHOW TOJUTHUKON WM HEOOXOJUMOCTHIO Kapau-
HaJIbHOM CMEHBl KPUTHYECKHUX IIPUJIIOKCHUM, TaKHX,
KaK aBTOMATHU3WpOBaHHAs OaHKOBCKas CHCTEMa It
(mHAHCOBBIX Opranm3anuii. OOpaTHAS MOTBITKA OMpe-
nenuth UT-0r0mKeT opranu3anny, HCXO s U3 COOTBET-
CTBUSL OTHOCHUTEJIBHBIX 3HAUYE€HUH, W MOJOTHATH MOJ
9TOT OF0/KeT Habop U T-1IpoeKToB, MOXKET IPUBECTH K
CepbE3HBIM 3aTpyIHEHHSIM B pabote U T-cimy 05l Kak ¢
O6u3Hec-TIoApa3eIeHUAMHU, HapuMep, U3-3a HaBs3bI-
BaHMsI BO3MOXKHO HEHY)KHBIX M IIPOEKTOB, TaK U ¢ (u-
HAHCOBBIMU CITyK0OaMM M3-3a pa3yBaHUs OlepaliOH-
HBIX PacXoJI0B.

B To xe Bpems camu abcontoTHbIe BenuuuHbl U T-
OIO/KETOB CBUAETEIIECTBYIOT O TOM, YTO COBOKYII-
HOCTh HH()OPMAIIMOHHBIX CHCTEM M HHPPACTPYKTYPHI
WT xommaHum — BecbMa JOPOTOCTOSIIEE IPHOOpeTe-
HHE, TaK YTO €€ CO3JJaHNe U SKCILTyaTaIis TpeOyYIOT 3a-
OIIarOBpEeMEHHOTO IUTAHUPOBAHHS U KOHCTPYHUPOBAHHUS
— TO ecTh (POPMHUPOBAHUS APXUTECKTYPHI M pa3pabOTKH
crparerud [3].

JUid TOHMMaHUS NPAaKTHKH 3aTPaT pa3IMIHbBIX
komnanuii Ha T BaxHO OTaM4aTh 1Ba TUIMA 3aTpaT HA
MHQOPMALMOHHBIE TEXHOJIOTHH [4]:

- obs13aTenpHbBIC 3aTpaThl (non-discretionary);

- 3aTpaThl, CBS3aHHBIE C  DPa3BUTHEM
(discretionary).

DTO AOCTATOYHO Ba)KHBIE MOHATHUS, HNOCKOJBKY

BOKPYT TaKWX MOHSITHH Kak OIOIKET HA KaITUTAIbHBIC
1 OTEPALOHHBIE 3aTPaThl, HE MOJHOCTHIO OTPaXKaeT
pealbHyI0 NpakTuKy aestensHocTH UT-ciayx0 u uc-
nosp3oBaHus UT-TexHOIOrHI Ha MPEANIPUSTHH.

O0s13aTenbHBIE 3aTpaThl — 3TO TE 3aTPaThbl, KOTO-
pBle OpraHM3alys MIPOCTO 00s3aHa MPOU3BOIUTH JIS
TOTrO, 4TOOBI 00ecreuuTh (PyHKIMOHUPOBAaHHE TEKY-
et UT-uHppacTpyKTYphl ¥ IPUIIOKEHUH, BBITOIHS T
uX oOCIy)XMBaHHE, a TaKkXKe 00ecreuynBaTh TEKYIIHE
onepanuu. lIpuMepamMu TakWX 3aTpar SIBISIFOTCS 3a-
TpaThl Ha MOJEPKKY KOMITBIOTEPOB TOJIb30BaTENCH 1
CEepBEpOB, OOCITYyXMBaHHE HMMEIOIIUXCS MPUKJIATHBIX
CHCTEM M HUX 3KCIUTyaTanuio (HalpuMep, CHCTEMEI
9NEKTPOHHON MOYTHI), aAMUHUCTPATUBHBIE PACcXOJB,
ces3annble ¢ UT. D10 ananor 3arpaT Ha aBTOMOOHIIb
OCJIe €ro MOKYIIKK: KpoMe TpaTr Ha OeH3HMH, He00X0-
JUMO NEPUOAMYECKH MEHSTh Macilo, TOPMO3HBIE KO-
JIOJKHU U T.JI.

Bropker pa3BuThs — 3TO OCTaBLIAsCs OT 00s3a-
TeNBHBIX 3aTpat 9acts UT-0romkera. Oto Ta yacte UT-
Oro/pKkeTa, KOTopasi MOXET OBITh MHBECTHPOBAaHA Ha
pasBuTHE (YHKIMOHAIBHBIX BO3MOMKHOCTEH CHCTEM,
3aMEHY CYIIECTBYIOIINX CHCTEM HA HOBBIC, OOHOBIIE-
HHUE WHQPACTPYKTYpHl U B YJIydIICHHE JCATEIHHOCTH
UT-cnyx0b1. [IpuMepaMu TaKuX 3aTpaT SBISTIOTCS HO-
BbIE MIPOEKTHI B 00JIACTU yIIPaBJICHHUs OTHOLICHUSIMHU C
KJIMEHTaMH, 3JIEKTPOHHOM KOMMEpIUH, YIpaBICHUSI
3HAHUSAMM, MUTPALIMY C OJHOM BEPCUU KOPIIOPATUBHOM
CHCTEMBI yIIpaBICHHS pecypcaMy Ha HOBYIO U T.1.

IIpaxkTuka moOKa3bIBaeT, YTO COCTABISAIOIIAS, CBSI-
3aHHasl ¢ 00s3aTeNbHBIMU 3aTpaTaMH, JOMUHHUPYET B
UT-0r0mKeTax KOMIIAHUA W COCTAaBISIET B CPEIHEM
oko10 70% (a o HexotopbM — 80%). 1 TobKO OCTaB-
masicst yacte M T-0rokera MoXkeT OBITh HarpaBieHa
Ha pPa3BUTHE, CBSI3aHHOE C BO3MOKHOCTSIMH TTOJTyIeHUS
HOBBIX penMyIiecTB oT ucnonb3oBanus UT (pucynox
2). B T0 e BpeMsl aHaJIN3, POBEICHHBIH, B YACTHOCTH,
KOMITaHWEH Accenture, Mmokas3aj, 4To JUIS KOMITaHHW-
JUAEPOB PHIHKA B CBOGH MHIYCTPUHU JIOJIS 3aTpaT Ha
WT, nampaBisgemas Ha pa3BUTHE, COCTABISIET OOJb-
IIyIO, YeM B CPEJHEM II0 PHIHKY BEIUYHHY, 2 UMEHHO,
35-45%. Mex TeM 00s13aTeNbHbIE 3aTPaThl COCTABIISIOT
Bcero 55-65%.

OpraHu3anusi 6IOZ[>K6THOFO mnponuecca NCKIIOIUTECIBHO
0%

90%
80%

~30%

~45%

70% o~

60%

50%

40%
30%

~70%
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20%

10%

0%
CepegHaku

TNupepn

[ O6szarenbHbie 3aTpathl

[ Biopxet pa3BuTHA

Pucynox 2 — Coomnoutenue obszamenvruix 3ampam u 6100xcema pasgumus UT
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HNMeHHO TIpOeKTHI, (MHAHCHUpPYEMbIE OIOJIKETOM
Pa3BUTHSI, MO3BOIAIOT KOMIIAHHUAM IOJIYYHUTh HOBBIE
(MHAHCOBBIE TPEHMYLIECTBA WJIM YMEHBIIUTH 3a-
Tpatsl. [IpenMyniecTBa Takux MPOEKTOB, KaK MPaBUIIO,
OLICHMBAIOTCS IO KPUTEPHIO BO3BpATa OT HMHBECTUIIHH.
Orta e KaTeropus MPOeKTOB MO3BOJISET ITOJy4YaTh U HE
M3MEpPHMBbIE HAIPSAMYIO B ICHE)KHOM BBIPAKEHUH IIpe-
MMYILECTBA, TaKHE, KaK YBEIMUCHHE KayecTBa 00Ciy-
JKUBAHUSL.

Nmenno pykxoBoautenmun WT-cimyx0 HecyT mps-
MYIO OTBETCTBEHHOCTb 3a 00OCHOBaHHME ¥ MHHHUMM3A-
uro Toit wactu UT-0romkera, koTopas cBsizaHa ¢ 00s1-
3aTenbHBIMH 3aTpaTamMu. OOOCHOBaHUE TPeOyeT cpaB-
HEHUSl C XapakTepHBIMHU JJIsI MHAYCTPUH HOpPMaMw,
paccunTHIBAEMBIMH, HAIPMEP, HA OCHOBE KOJINUECTBA
MEPCOHAIBHBIX KOMIBIOTEPOB B OpPraHU3alyy WIH KO-
au4ecTBe oOpameHu B cayx0y noanepxku. Eciu 3a-
TpaTbl MEHBIIC, YEM B CPCAHEM U1 UHAYCTPUH, TO 3TO
JIOCTaTOYHO CHJIbHOE OOOCHOBaHHME IS 3alUTHI 3a-
SIBKM Ha 3Ty 4acTb OI0/KeTa.

YMeHbIIeHNE 00s3aTENIBHBIX 3aTpaT AaeT OpTaHHu-
3anun 3G dexT MocTOTHHON S KOHOMHUH, TIOCKOJIBKY 3TO
pacxonpl Ha TEKyIIHE IPOLECcCHl U omnepanyu. Takas
9KOHOMHUSI CO3J]a€T OCHOBY ISl TOCTOSTHHBIX YITydIIle-
HUH, CBs3aHHBIX ¢ ucnonb3zoBanuem UT. Ilpumepno
JIBE TPETHU CPEJICTB, NOJIy4aeMbIX B pe3yJbTaTe JaHHON
O9KOHOMHUH MOKHO HaIllpaBUTb Ha 6}OI[)KCT pa3BUTHUA
UT.

Cutryamust 1no ob6ocHoBanmio UT-Gromxkera,
HarpasBJigs€Mas Ha pa3BUTHUEC U COOTBCTCTBYIOLIUE IIPO-
€KTHI JIOJDKHA MEHATHCS. DTO OJDKHA CTaTh 00JIaCThIO
COBMECTHOI OTBETCTBEHHOCTH IIEPBBIX PYKOBOJIUTE-
JIel, 3aMHTEPECOBaHHBIX B ITOJYIEHUH HOBBIX IIPEUMY-
mectB, W pykoomureneid UT-cmyx0, KoTOphIe
JIOJDKHBI I0CTaTOYHO TOYHO OLICHUBATh 3aTPaThl HA pe-
IN3ANHUIO0 TIPOCKTOB.

W3 sToro aHamm3a MOXHO CAENATh CIEIYIOLIHE
BBIBO/JIbI.

IlepBeIii BBIBOJ COCTOMT B HCMoJib3oBaHuu |IT-
TEXHOJIOTHH B OPTaHU3aIU{, UMEIOIIEeH /1B COCTaBIIsA-

IOIIHNX: MPEIOCTaBICHUE YCIYT M MPOAYKTOB CO CTO-
poHsbI ciryk061 T 1 cripoc Ha 9TH YCIYTH B MTPOIYKTHI
CO CTOpOHBI NojpasjaeneHuid. B nanHom ciywyae UT-
ciIy’)k0aM HEOOXOJUMO YACATH OOJIbIIee BHUMAHHE
TOM COCTaBISIOLIEH, KOTOpas CBsI3aHa C YIpaBJICHUEM
3anpocamu Ha WUT-ycimyru co cTOpoHBI mojpasneie-
HUH, T.€. HY>KE€H MOCTOSHHBIA MOMCK BMECTE C PYKO-
BOJICTBOM MOJpa3AeNeHNil MaKCUMaIbHOW OTHa4u OT
UT B 0CHOBHOI J€ATENBLHOCTH OpraHu3auuu. s ero
OCYIIECTBIICHHS, HEOOXOINMO TIpeIBapUTEIILHOE 0bec-
TeYeHUE JTOJDKHOTO YPOBHA 3(p(PEeKTHBHOCTH TEKYITHX
oTIepanuii, CBsI3aHHBIX ¢ pabOTOHN 1 SKCILTyaTaue cy-
IIeCTBYOMEH HHPPACTPYKTYPHI M CUCTEM. DTO O3HA-
YaeT U yMEHBIIICHUE 00s13aTeIbHBIX TEKYIUX 3aTPaT Ha
UT 3a cuer adpdexTrBHOCTH omnepanuii. Eciau B opra-
HU3AIMH CYIIECTBYIOT IMPOOJIEMBI B 3TOU 00JIaCTH, TO B
TAKOM CJydYae CleAyeT oOpaTHTh BHUMAaHHC Ha BO3-
MOXXHOCTb TOBOPUTH O CTPATETUN U 3aHUMATLCA CTpa-
TCTUUCCKUMU IPOCKTAMMU.

Bropoii BEIBOA COCTOUT B HEOOXOAMMOCTHU CO3/1a-
HUS TIOCTOSIHHBIX OpPTaHM3allMOHHBIX W YIIpaBJICHYE-
CKUX MEXaHU3MOB, 00ECTICYMBAIOIIUX MTOUCK MTEPCIICK-
THUBHBIX 00JIACTEH HHBECTHIINN B HOBBIE BO3MOKHOCTH,
cBsi3annble ¢ UT.
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DETERMINATION OF THE MAIN PARAMETERS OF THE ROTARY MOWER CUTTING
APPARATUS

Anomauis.

B cmammi scmanoeneno, wo epekmuena 0082icuna pisicyuoi KpOMKU HOHCA NPSMO NPONOPYIUHA WUEUOKOCTE
azpeeamy6anHs KOCapKu ma 00epHeHo NPOnOPYIHItL Kymoesil WeUOKOCmi pomopa ma KilbKOCmi 6CIMaAHOBIeHUX
Ha HboMy Hodici. Tlepexpumms wisxie pyxy HOJICi6 CyCIOHIX pOmopis 3anedcums 6i0 padiyca pomopa, KilbKicmb
B6CMAHOBIEHUX HA HbOMY HOICIG | KiIHeMamuyHutl pescum pobomu pidicyyozo anapamy. binvuwe moeo, 30invuenns
paodiyca pomopa sumazae 30i1bUuLeHHs nepeKpummsi, a 3011bUeHHs KIHeMAMU4YHO20 PeXCUmMy ma KilbKoCmi HOJiCi8
npu3800UMb 00 3MEHULEHHs NePeKPUIMMmsl MIJC UWLIAXAMU HOJICIG.

Abstract.

It was found that the effective length of the cutting edge of the knife is in direct proportion to the aggregation
speed of the mower and in inverse proportion to the angular velocity of the rotor and the number of knives mounted
on it. The overlap of the paths of the knives of adjacent rotors depends on the radius of the rotor; the number of
knives mounted on it and the kinematic mode of operation of the cutting apparatus. Moreover, an increase in the
radius of the rotor requires an increase in the overlap, and an increase in the kinematic mode and the number of
knives leads to a decrease in the overlap between the paths of the knives.

Knwouoei cnoea: pomayiiina xocapxa, pomop, Hidc, CKOuleHa niowd, nepexpumms, WeuoKicme pi3aHms.

Keywords: rotary mower, rotor, knife, mown area, overlap, cutting speed.

1. Introduction

For mowing grass during harvesting of hay or hay-
lage, support-free mowers with rotary movement of
knives are used mainly, the productivity of which is
much greater than segment-finger mowers. Free-cut-
ting apparatuses with rotational movement of knives
can be the ones with rotation around the vertical (rota-
tional) and horizontal (rotary) axes. Mowers that are
equipped with rotary cutting devices grind grass signif-
icantly, so they are used in mower-grinders and lawn
mowers. The purpose of the work is to substantiate the
methodology for calculating the structural and kine-
matic parameters of rotary cutting devices that should
correspond to the conditions of their use. The main pa-
rameters characterizing the operation of rotary cutting
devices are: area, mown within one disk rotation cycle;
knife effective length; overlap of adjacent rotors’
knives; cutting speed. The following assumptions were

made while determining the basic parameters of the ro-
tary cutting apparatus of the mower. It was assumed
that the angular speed of the rotor and the ground speed
of the mower are unchanged, with the movement of the
unit being straightforward. In addition, the cutting ap-
paratus performs mowing in a plane parallel to the soil
surface, which is perpendicular plane to most plant
stems.

2. Target setting

Grass mowing is an integral part of any haymak-
ing technology. It must be carried out with optimal tim-
ing and in compliance with agronomic requirements.
Support free mowers with rotary knives movement are
the most frequently used for this technique. They
proved substantially more productive than segment fin-
ger mowers. Cutting apparatuses are among the major
parts of mowers. They are updated in two directions:
the first is to improve the cutting process due to optimi-
zation of the apparatus parameters and search for new
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ways of cutting and new types of cutting apparatus; the
second one aims at improving the knife driver.

Support free cutting apparatuses with rotational
movement of knives can have vertical (rotational) and
horizontal (rotary) axes [1]. Mowers that are equipped
with rotary cutting devices grind grass significantly, so
they are used in mower-grinders and lawn mowers [2].

The differences in construction of the rotary mow-
ers are most frequently based on the cutting apparatus
design and the type of its drive. In terms of the tool
drive location the rotary mowers can have upper, lower
and combined drive. It must be noted that the drive de-
fines the design of the cutting apparatus. The lower
drive mowers have their cutting apparatus rotors disk
shaped with articulated knives attachment, the cutting
edges being located in the rotation plane. These appa-
ratuses are cost effective, have simple design, are relia-
ble and easy to maintain. The disks are the pressed
structures, circle or oval shaped and equipped with
strengthening ribs.

Cutting apparatus rotors of the upper drive mow-
ers are made as cylinders with articulated attachment of
knives.

The main parameters that describe the operations
of rotary cutting apparatuses are: the area mown for one
disk cycle; effective length of the knife, overlapping
knives of adjacent rotors; cutting speed. The studies [3-
8, 14, 15] substantiate the above parameters. It should
be noted however, that the studies do not provide suffi-
cient analysis of the rotor kinematics while the findings
on correlation, enabling to calculate kinematic and ge-
ometrical indicators of cutting apparatus performance,
have contradictions.

3. The analysis of the most recent research

Knife is the main functional element of the cutting
apparatus of a mower and performs the function of
mowing plants. It is equipped with a cutting edge,
which is set at an angle y to the radial direction and has
a sharpness angle g (Fig. 1). The following are the ra-
tional values of the angles: v = 0,44...0,53 rad, =
0,35...0,70 rad [3].

\d

7 2.

Fig. 1. Cutting edge angles of the knife

Edge sharpness is an important parameter of the
knife. In order to secure high quality grass mowing at
the speed of 40 m/sec the edge sharpness should be
within 100...200 microns [4]. However, the width of
the edge stops influencing the cutting apparatus perfor-
mance when the cutting speed is increased to 80 m/s [5,
6, 7].

According to the findings, the critical support free
grass cutting speed is within 20 m/s while the speed at
which the stubble height is almost the same as the set
height of cutting stays within the range of 45...60 m/s

[7].

The work [8] defines the optimal cutting speed for
sharp knives as 60 and for blunt ones 80 m/s.

The rational cutting speed depends on the grass in-
feed to the cutting apparatus and, thus, on the mower’s
load speed and the grass yield. The in-feed increase re-
quires relevant increase in cutting speed. With the in-
feed of 4.2 kg per second the rational cutting speed is
50...60 m/s [9].

Rotary cutting apparatuses have a number of
weaknesses, one of which is grinding grass during the
mowing process, which results in bigger yield loss. The
explanation is the incoherence of the knives’ circular
speed and the mower’s load speed. The above effect is
also observed when the number and the length of knives
is bigger than the optimal. The attempts to reverse the
parameters may result in fail patches, i.e. unmown seg-
ments of the field [10].

Thus, a fundamental task is to identify the coher-
ence of constructive and kinematic parameters of rotary
cutting apparatuses and their use conditions.

4. Basic research

The main factors of rotary mower performance are
the shear area of one knife for one rotation cycle, the
effective length of the knife and the speed of support
free cutting. These factors define the workload on the
knife by the cutting power and the energy spent on the
grass mowing.

In order to identify the main parameters of the ro-
tary cutting apparatus we refer to the figure 2, which
provides the scheme of one of the mower rotors, that
moves translationally with the speed of V and rotates
with the circular speed of .

To define the main parameter of the rotary cutting
apparatus of the mower the assumptions are as follows.
We shall assume that the angular speed of the rotor and
the translational speed of the mower are unchanged,
while the unit movement is straightforward. The cutting
apparatus also mows in the plane parallel to the ground
surface, i.e. across the most stalks of plants.

The origin of coordinates is placed according to
the picture. Y-axis is directed towards the translational
movement (the load) of the mower.

Mowing with support free rotational apparatuses
is the result of the impact interaction between the knife
and the grass stalks. One of the main factors of this
mode of mowing is the cutting speed. For comparison
purposes among different apparatuses the speed is nor-
mally defined for extreme outer points of the knives’
cutting edges.

Since the travel speed of the mower V is much
lower than the circular speed of the knives, all the
points thereof trace out cycloidal trajectories in the ab-
solute motion. The equation of the trajectory of the
point of the knife 1 (point a) in parametric form is writ-
ten as:

X, = Rcosat )
y, =Vt+Rsinat, 2

where x, and y, — are movement projections of the
point a on coordinate axis, m;

R — the radius of the circle made by point a during
the circular movement, m;

t—time, s.
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Fig. 2. The scheme of defining the main parameters of rotary cutting apparatus:
1, 2 — knife, 3 — disk

After differentiating between 1 and 2 in time, we
obtain:
dx,

—2 =—Rwsinat,
at ®)

d
yta =V +oRcosat. (4

Absolute speed of the point ¢ at any moment of

time
dx Y dy ?
Vo = —=%| + =% .

When we apply the figures of the speed projection
from (3) and (4) to (5), we obtain

V,,, =VR’@’ + VRwcoswt +V 2. (6)

The absolute speed will reach the maximum value at

wt = 2k, where k=0; 1;2...,i.e. Vabs =Rw+V. Vabs
will have the minimum value atat = 7+ 27K, ie.

V. =Ra-V.

Therefore, the absolute speed of any point of knife
varies from the maximum value, equal to the sum of the
circular speed of this point and the mower’s aggregation
speed, to the minimum, which is the difference of the
above speeds.

Point of knife trajectory equation 2 (point b) in para-
metric form is written as:

X, =R co{a)t —ZTEJ , @)

Y, =V + Rco{a)t—z—”J , ©)
Z

where yu, y» — are movement projections of the point
b on coordinate axis b;

z — the number of knives mounted on the rotor.

One of the main parameters of the rotary mower per-
formance is the area mown with a knife for one rotation
cycle. As we can see on picture 2, the area mown by a
knife for one cycle of the rotor is limited with absolute
movement trajectories (cycloids) of point a and b of the
knives 1 and 2, graph ccidcxc. Therefore, the blade of each
knife cuts plants from the field segment that is limited by
two trochoids shifted towards the mower’s aggregation
speed.

The coordinates of the points ¢ and d (the cycloid
cross points) are defined by the angles ¢1 and 2. Accord-
ing to the data [12]:

T
D=y ©
(111
where 1 is Kinematic parameter, 1 = wR/V.

The sign (+) in this formula corresponds to the point
¢, while the sign (-) corresponds to the point d.
We use well known Fundamental theorem of calcu-
lus [11] to identify the area of the figure ccideoC
Rcos gy

Sccldczc = _[[U(X)_ f (X)hxa

—-Rcos g,
where u(x) and f(x) — are the function that describes
the curves cc.d and ccid respectively.
To identify the formula for the function u(x) and f(x)
we exclude the parameter t from the equations (1) and (7)
and apply the obtained values of time to (2) and (8) respec-
tively. As a result, we obtain:

f(x)= \iarccos% +VR*=%*, a1
®
u(x)= V(27 arccosX |+ RE- . (12)
o\ 1z R

Applying (11) and (12) to (10), we obtain:

(10)

Rcos¢
Fccldczc = J. |:\i(2_ﬂ- + arCCOS%j +/ R? —x? _\iarCCOS% + /RZ _x2 :|dX _
@

o\ Z

—Rcosg,
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2VR
=" (cosg, +cosg, )
vz

Then, with consideration of (9) the knife mows the
following area for one rotation

= _ 27R? coS V4 T
wet Az 2(A+1) 2(A-1))
The effective length of the cutting edge of the knife
should be bigger or equal to the difference between the
maximum ordinates of the absolute movement of the
points of adjacent knives (Fig. 2), i.e.:

h,2Y, =Y, (14)

where h,, — effective length of the cutting edge of the
knife, m;

Y1, Y2 — maximum ordinates of the absolute shifts of

the points of the first and the second knife respectively, m.
After we differentiate (7) from (8) in time, we obtain:

dx, , 27
—2 = _Rwsin| ot —— |,
dt ( z j (%)

Ny, Ra)+co{a)t —2—”} (16)
dt 4

In the points of the trajectories of the points of knives,

+cos (13)

Y
that have maximum ordinates, the derivatives —2 and

dx

a
dy, .
— are equal to zero, i.e..
dx,
V +Rwcoswt
—Rwsinwt

V + Ra)cos[a)t—hj
2 ) _g

- Ra)sin(a)t —2”)
Z

As long as the denominators of these fractions cannot
be equal to zero, and having set the numerators of the ob-
tained fractions to zero and solved them for time, we ob-

tain:
{raseosg
t, =—| r—arccos— |,
0] Rw

1{ {v 2;;)}
t, =—| r—arcco§y —+— ||, (18)
I0) Row z

0 1

(A7)

where t a tb —the time, needed for the points « and
b to reach the maximum ordinates.

We apply the values of time ta and tb from (17)
and (18) to (2) and (8) and obtain:

2
Y, = v |:7Z - arccos(iﬂ +R 1—(\LJ , (19)
w wR w
Y, = \i{n —arcco

2
L+2—”H+R 1—(LJ .(20)
w oR 2 oR

We apply (19) and (20) to (14) and, after transfor-
mation, we obtain:

n > 2.
wz
Thus, the effective length of the edge of the knife is
in direct proportion to the aggregation speed of the mower
and is in reverse proportion to the angular speed of the
rotor and the number of knives mounted on it.
If we switch from the angular speed of the rotor to
the circular frequency, we obtain:

h

(21)

80
nz

where n —the circular frequency of the cutting
apparatus’ rotor, rotations per minute.

The path points of the adjacent knives, which have
the maximum ordinates should have equal abscisses. Let
us verify this. We apply the found values of time from (17)
and (18) respectively to (1) and (7) and make sure that the
abscisses of both points are equal to each other.

X, =X =-V/o. (23)

The Figure 3 shows the graphic correlations between
the changes of minimal effective length of the cutting edge
of the knife and the change in rotation speed of the
mower’s rotor, built according to (22).

The graphs assume that two knives are mounted on
the rotor, i.e. z = 2. As we can see according to the
presented data, the effective length of the cutting edge of
the knife decreases as the circular frequency of the rotor
increases.

During the operations of the rotary mower the
knives’ trajectories of the adjacent rotors must overlap by
the value 4. If they don’t, there will be fail patches on the
field, i.e. the unmown areas. As we can see on the fig. 2
after the mower passes over the unmown areas there will
be curvilinear triangles kfd left on the field.

(22)
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Fig. 3. The graphs of variance between the minimal effective length of the cutting edge of the rotary cutting apparatus
hp and the circular frequency of the rotor n: 1 -V =2 m/s, 2 —V =3 mls, 3-V = 4 mls

That same picture makes it evident that the knives’
overlap 4 must be bigger than the double projection of the
interval nd on the absciss [13]:

A= 2|x, = X!,

where | X, |= R _ the absciss of the farthermost
trajectory point from the axis QY;

|Xd| — the absciss of the two

trajectories cross point.
From the fig. 2 we have:

X;| =Rcosg,.

adjacent knives’

Then

A=2R 1—cosL .
[r-cosz)
(24)

From (24) we conclude that the path overlap of the
adjacent rotors’ knives depends on the rotor radius; the
number of the knives, installed thereon and the kinematic
operation mode of the cutting apparatus. Besides, the
increase in the rotor radius requires the increase in the
overlap while the growth of the kinematic mode rate and
the number of knives results in reduction of the knives’
path overlap. This is described in graphs on the fig. 4.
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Fig. 4. The variance of the path overlap of the adjacent rotors knives 4 in correlation with kinematic mode 2 and
rotor radius R (z=2): 1-R=0,2,2-R=0,3,3-R=0,4 m

5. Conclusions

1. The main parameters that describe the operations
of rotary cutting apparatuses are the area mown by a knife
for one disk cycle, knife’s effective length, adjacent rotors
knives overlap, cutting speed.

2. The cutting speed of any point of knife varies from
the maximum value, which is equal to the sum of the cir-
cular speed of this point and the mower’s aggregation
speed, to the minimal one, which is the difference between
the above speeds.

3. The effective length of the cutting edge of the knife
is in direct ratio to the mower’s aggregation speed and in
reverse ratio to the angular speed of the rotor and the num-
ber of knives, installed thereon.

4. The adjacent rotors knives overlap depends on the
rotor’s radius, the number of the knives, installed thereon
and the kinematic mode of operation of the cutting appa-
ratus. The increase in the rotor radius requires the increase
in the overlap while the increase in the kinematic mode
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rate and the number of knives results in the reduction of
the overlap of the knives’ trajectories.

5. We obtained the correlation that allows to identify
the area mown by one knife for one cycle of the rotor.
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"PRESERVING FERTILITY IN MALIGNANT PATIENTS"

Abstract

Fertility preservation is becoming increasingly important to improve the quality of life in cancer survivors.
Despite guidelines suggesting that discussion of fertility preservation should be done prior to starting cancer
therapies, there is a lack of implementation in this area. Several techniques are available for fertility preservation,
and they can be used individually or together in the same patient to maximize efficiency. Oocyte and embryo
cryopreservation are now established techniques but have their limitations. Ovarian tissue cryopreservation
though considered experimental at present, has a wider clinical application and the advantage of keeping the
fertility window open for a longer time. Both chemotherapy and radiotherapy have a major impact on reproductive
potential and fertility preservation procedures should be carried out prior to these treatments. The need for fertility
preservation has to be weighed against morbidity and mortality associated with cancer. There is thus a need for
a multidisciplinary collaboration between oncologists and reproductive specialists to improve awareness and

availability.

Keywords: Cancer, counseling, cryopreservation, fertility preservation

Introduction

Fertility is a precious concern in human life. Un-
fortunately, several factors and conditions can jeopard-
ize female patients’ fertility prior the completion of
their family planning such as the use of chemotherapy
and radiotherapy for cancer treatment. When aggres-
sive chemotherapy and radiotherapy are used, gonado-
toxicity may occur as a side-effect leading to impair-
ment of reproductive functions and even fertility loss in
severe cases . Oncofertility is a relatively new inter-
disciplinary field at the intersection of oncology and re-
productive medicine that expands fertility options for
young cancer patients. The term ‘oncofertility’ was
coined for the first time in 2006by our coauthor Prof.
Teresa Woodruff, the founder and the director of On-
cofertility Consortium, Northwestern University, Chi-
cago, lllinois, USA @, In women, hematological malig-
nancies are not rare and account for 7%— 9% of esti-
mated new cancer cases and deaths. The most common
forms of hematological malignancies that occur in girls
and young women and therefore necessitate oncofertil-
ity care are acute lymphocytic leukemia (ALL), acute
myeloid leukemia AML), non-Hodgkin’s lymphoma
(NHL), and Hodgkin’s lymphoma (HL). The other
forms of hematological malignancies such as chronic
lymphocytic leukemia, chronic myeloid leukemia, and
myeloma occur usually at an older age after menopause
(age >50) and hence do not raise such serious concerns
about fertility ©.

We focus on the current multidisciplinary chal-
lenges and future trends of fertility preservation and
restoration in girls and young women with ALL, AML,
NHL, and HL .

Fertility preservation can be defined as the appli-
cation of medical, surgical, or laboratory techniques to
preserve gametes or reproductive tissue to achieve fu-
ture genetic parenthood.19,20 Women who have not

preserved their gametes by cryopreserving oocytes,
embryos, or ovarian tissue and who defer parenthood
until the completion of gonadotoxic cancer treatment
may find themselves with a reduced reproductive win-
dow and may jeopardize their chances of conception,
even with assisted reproductive treatments'® Although
several strategies of interdigitating fertility preserva-
tion options with cancer therapy have been described in
the medical literature, these strategies have to be indi-
vidualized according to a patient’s pubertal status, can-
cer diagnosis, prognosis, and—most important-desire
to preserve future childbearing potential )

Aggressive chemotherapy and radiotherapy in
young patients with cancer have greatly enhanced the
life expectancy of these patients, but these treatments
often cause infertility because of the massive destruc-
tion of the ovarian reserve resulting in premature ovar-
ian failure (POF). This review focuses on the effect of
cancer treatments on fertility and on the various surgi-
cal and assisted-reproduction innovations that are avail-
able to provide the patient with the option of future
pregnancies ©. As the emerging discipline of fertility
preservation is steadily attracting increasing interest,
developments shortly promise to be very exciting.
However, in everyday routine work, better interdisci-
plinary cooperation between gynecological and pediat-
ric oncologists, surgeons, immunologists and endocri-
nologists is necessary so that individualized options for
fertility preservation can be offered in advance of sur-
gical procedures or cancer treatments. GnRH analog
treatment can preserve fertility in some patients, but not
in all. At present, cryopreservation of ovarian tissue ap-
pears as a very promising method of providing the can-
cer patient with a realistic chance of preserving fertil-
ity—a prospect that is also extremely important to pa-
tients for psychological reasons.
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Oncofertility is a new interdisciplinary field at the
intersection of oncology and reproductive medicine
that expands fertility options for young cancer patients.
The most common forms of hematological malignan-
cies that occur in girls and young women and therefore
necessitate oncofertility care are acute lymphocytic leu-
kemia, acute myeloid leukemia, non-Hodgkin’s lym-
phoma, and Hodgkin’s lymphoma. Aggressive geno-
toxic anticancer regimens including alkylating chemo-
therapy and total body irradiation are used often in
treating girls and young women with hematological
malignancies ). The risks of gonadotoxicity and sub-
sequent iatrogenic premature ovarian insufficiency and
fertility loss depend mainly on the type and stage of the
disease, dose of anticancer therapy as well as the age of
the patient at the beginning of treatment. To avoid or at
least mitigate the devastating complications of anti-
cancer therapy-induced gonadotoxicity, effective and
comprehensive strategies that integrate different op-
tions for preserving and restoring fertility ranging from
established to experimental strategies should be offered
before, during, and after chemotherapy or radiotherapy
®). A multidisciplinary approach that involves strong
coordination and collaboration between hemato-oncol-
ogists, gynecologists, reproductive biologists, research
scientists, and patient navigators is essential to guaran-
tee a high standard of care.

Methodology

A systematic search of bibliographic and grey lit-
erature for clinical practice guidelines regarding fertil-
ity preservation in TYAs with cancer was undertaken,
in addition to expert consultation. The literature search
combined demographic-specific terms and the relevant
disease—((teenage OR adolesce* OR young adults)
with fertility and its preservation (fertility and (preser-
vation or conservation)). The search was limited to clin-
ical practice guidelines. A thorough internet search was
undertaken to ensure that eligible clinical practice
guidelines not cataloged within bibliographic databases
were included. Experts in the field of TYA oncology
were also approached. A similar search strategy was
used to identify fertility preservation guidelines for
children and adults to ensure that no guidance relevant
to TYAs was missed. In cases where multiple versions
of a guideline were available, the latest version was ap-
praised @

All identified clinical practice guidelines were re-
viewed according to the Appraisal of Guidelines for
Research and Evaluation (AGREE-II) criteria by two
researchers (a TYA oncology consultant and an aca-
demic oncology trainee). The AGREE-II is an online
appraisal tool used to assess the methodological rigor
and transparency by which a guideline is developed.

Ovariopexy and gonadal protection for radiotherapy

Consensus-based Statement 4.525

The AGREE-II tool is comprised of 23 individual ele-
ments categorized into six groups: scope and purpose,
stakeholder involvement, the rigor of development,
clarity of presentation, applicability, and editorial inde-
pendence. The rigor of the development category is
split into eight statements “9;

® Systematic methods were used to search for
evidence .

®* The criteria for selecting the evidence are
clearly described .

® The strengths and limitations of the body of
evidence are clearly described .

® The methods for formulating the recommen-
dations are clearly described .

® The health benefits, side effects, and risks
have been considered in formulating the recommenda-
tions .

® There is an explicit link between the recom-
mendations and the supporting evidence .

® The guideline has been externally reviewed by
experts before its publication .

® A procedure for updating the guideline is pro-
vided.

Guidelines with a score of 75% (42/56) or better
in the “rigor of development” section were then further
assessed and narratively synthesized. Prior to com-
mencing the study, the investigators agreed that this
score was an acceptable cut-off, as no score breakdown
is provided within the AGREE-II. If there was disa-
greement between the two researchers, a third inde-
pendent researcher (a TYA oncology consultant) was
consulted. Content, scope, and consistencies between
recommendations were examined. Key elements of in-
consistency were further explored, relating these areas
to the quality of the guideline (overall AGREE-II
score), the rigor of its development (AGREE-II sub-
group score), the healthcare system within which the
guideline was developed, and the evidence from which
the recommendation was derived.

Organ-preserving surgery

There are several S3 guidelines on the treatment
of patients with malignant ovarian tumors, cervical can-
cer, and endometrial cancer. To prevent discrepancies
between guidelines, the guideline coordinators of the
S3 guidelines and the coordinators of the S2k guideline
on fertility preservation unanimously agreed to incor-
porate the relevant Statements, Recommendations and
background texts from the S3 guidelines into the S2k
guideline. The relevant Recommendations and State-

ments are available in the long version of the guideline
(11).

Expert consensus

Strength of consensus +++

Transposition of the ovaries out of the area which will be irradiated may reduce the risk of radiogenic

ovarian insufficiency.
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Cryopreservation of unfertilized oocytes

Outcomes for unfertilized oocytes after slow freezing or vitrification.

Slow freezing Vitrification
Survival rate per unfertilized oocyte after cryopreservation/thawing | 45-67% 80—90%
;egrtlllzatlon rate per unfertilized oocyte after cryopreservation/thaw- 54_68% 76-83%
Clinical pregnancy rate/transfers 11.6% 44.9% (p=0.002
Congenital malformation rate 0.5% 1.3%

Stem cell transplantation

Consensus-based Recommendation 6.R80

Expert consensus

Strength of consensus
+++

Women treated with a conditioning protocol to prepare them for stem cell transplantation have a high
risk of infertility. These patients must be informed and receive counseling about methods to protect

their fertility.

One major concern raised by the use of ovarian
cortical fragments in cancer patients is the potential risk
that the frozen-thawed ovarian tissue might harbor ma-
lignant cells that could induce a recurrence of the dis-
ease after reimplantation. In the case of Hodgkin and
non-Hodgkin lymphoma, the risk is minimal, if not
non-existent. In the case of leukemia, malignant cells
may be present in the bloodstream and at risk of being
transferred (12,

Ethical Consideration

Gamete or gonads storage for long periods gener-
ates ethical and moral questions without answers so far,
but they deserve attention, reflection and discussion be-
fore one opts for a fertility preservation protocol. One
reason for such discussion is the existence of uncertain-
ties curtailing the processes that involve routine and ex-
perimental strategies, as well as the future use of the
preserved tissues and cells in the face of the possibility
of the death of their biological owner .

For how long cryopreserved biological material
will be feasible? Although cryopreserved sperm can re-
main viable for many years ¢ and ovarian tissue may
resist freezing, at least in the short term @4, experience
with these and other techniques is too recent to ensure
its security and its routine use. Will the freezing and
thawing processes affect the quality and function of
cells and tissues? Is it safe to use them? These are ques-
tions that only time will answer .

While recognizing the merits of the cause, ques-
tions arise from the indication of fertility preservation
protocols for individuals with cancer. This is so be-
cause, from a technical point of view, those are treat-
ments primarily linked to the diagnosis of infertility,
and cancer patients are not necessarily infertile at the
time of treatment or will be infertile after its comple-
tion, challenging the existence of a true medical indica-
tion 9. On the other hand, the provision of strategies
to preserve fertility in the presence of any disease or
treatment that may affect it reaches a moral obligation
level, respecting the autonomy of choice, which is an
essential foundation of a free society 9

Thus, it is understood that fertility preservation
preceding antineoplastic treatment lays between medi-
cal indication - based on the intention of prevention,
humanization and a social statement - based on biopsy-
chosocial impact of procreating disability. In the case
of cancer patients with the potential risk of fertility loss,
real ethics is to furnish the best information about the
potential risks and the currently available techniques
for the preservation of their gametes. This will allow
wellinformed patients and their families to make the
right decisions with the necessary clarity, based on per-
sonal interest concerning the possibility of future fertil-
ity .

Disquieting questions need to be raised to a pro-
found and sensible approach to fertility preservation of
anyone. In a very real sense for feminist authors, the
observation that some medical procedures are consid-
ered as solutions to social problems is seen often with
pejorative eyes. One of the questions is related to the
possible inappropriate social pressure on women with
cancer or parents of girls and adolescents with cancer,
because of the obligation of future motherhood as a re-
quirement of society (17)

Finally, the universal right to procreate gives ethi-
cal, legal, and moral support for the development of on-
cofertility. Similarly, the principles of autonomy, be-
neficence and non-maleficence should chart the course
of the chosen strategy with respect and attention, in-
cluding children and adolescents' opinion, when they
can understand the circumstances (9,

The expected outcome of the study

Only a few studies have been conducted on the re-
productive outcomes after FSS in early and advanced
stage MOGCTs and evidence concerning fertility po-
tential remains unclear 9. This is because MOGCTs
are rare tumors and only about 30 years have passed
since the dramatic improvement in prognosis with BEP
therapy. However, among significant BEP-related tox-
icities, fertility impairment due to follicle destruction,
ovarian stromal fibrosis, and reduction of primordial
follicles is one of the most relevant @, These effects
seem to be strictly correlated to the type of drugs used,
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schedule, total dose, and treatment duration. In an at-
tempt to diminish toxicity, JEB (carboplatin, etoposide,
and bleomycin) has replaced BEP in children @Y, given
that among chemotherapeutic agents, cisplatin has the
highest risk of causing ovarian failure. Available data
have shown that menstrual function is maintained after
platinum-based regimens in over 85-95% of patients
with MOGCTs

Brewer et al. reported that 71% of patients who
underwent FSS and BEP chemotherapy maintained
their normal menstrual function during and after treat-
ment, the remaining patients regained normal menses
within 6 months of completing chemotherapy. How-
ever, resumption of cyclic menses after oncologic treat-
ment does not necessarily imply normal fertility. The
rate of premature menopause reported in the literature
ranges between 3% and 7.4% (23).

According to the literature available on the possi-
ble dangerous effects of cancer treatments on preg-
nancy, no evidence of an increased risk of genetic or
other defects in new-born from MOGCTS survivors ex-
ists. Data are currently scant, and further and long-term
studies should be conducted to confirm this. However,
the available evidence is reassuring, reporting an infer-
tility rate of about% 20 Therefore, a young woman with
MOGCTs at any stage must be reassured about the
promising oncologic and fertility outcomes after treat-
ment: @4

Problems anticipated

The increasing number of young survivors of can-
cer with favorable outcomes is defining the need for a
more comprehensive approach that will improve the
quality of life after cancer, including the preservation
of fertility. This new paradigm of treatment raises sev-
eral complex questions. If a risk factor for infertility can
be assessed, what does the patient or parent of a young
child do with this information? What if an insurance
carrier declines to cover fertility treatment, exacerbat-
ing economic disparities in patient care and society as
awhole? How can the ethical and legal issues surround-
ing consent and assent be addressed? Ten years ago,
many of these issues were irrelevant, given the status of
research in the field of follicle biology at that time.
Now, these questions are being addressed with the use
of an interdisciplinary approach to medical progress
and patient care. The opportunity to provide accurate
information as well as generational hope is invaluable.
Clinicians must break through old practice patterns and
understand that young patients will no longer be con-
cerned only with preserving their lives in the present
but will want to preserve the fullness of their future as
well.Questions to ask the health care team before treat-
ment:

What is the risk of infertility from the recom-
mended treatments?

Would potential infertility be temporary or perma-
nent?

Are there other effective treatments that do not
pose a high risk ?

Conclusion

Aggressive genotoxic anticancer regimens, in-
cluding alkylating chemotherapy and TBI, are often

used in treating girls and young women with hemato-
logical malignancies, and they can lead to subsequent
iatrogenic POI and fertility loss. To avoid, or at least
mitigate, such devastating gonadotoxicity risks and
complications, effective and comprehensive oncofertil-
ity strategies that integrate different options for pre-
serving and restoring fertility ranging from established
to experimental should be offered before, during, and
after anticancer therapy. A multidisciplinary approach
that involves strong coordination and collaboration be-
tween hemato-oncologists, gynecologists, reproductive
biologists, research scientists, and patient navigators is
essential to guarantee a high standard of care.
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LINGUAL SURFACE MICROFLORA IN CHILDREN WITH CHRONIC GENERALIZED
CATARRHAL GINGIVITIS (CGCG) WITH DISEASES OF THE DIGESTIVE SYSTEM AND ENT
PATHOLOGY

Annomauusn

B cmamve noxasanvl pesynomamol npo8eOeHHbIX YUMOIOSUYECKUX U DAKMEPUONOUYECKUX UCCIe008AHUTL
COCK0D08 C 5I3bIKA HA 8bIABIIEHUE U NOOCUEN KOIUYeCMEa KOIOHUL Pe3uOeHMHOU (hropel y demell ¢ XPOHUYECKUM
2eHePANU308aAHHbIM KAMAPATbHBIM SUHSUBUMOM U UMEIOWUX 3a001e8aAHUsL BEPXHUX OMOEN08 NUWEeBAPUMENLHO20
mpaxma 6 cowemanuu ¢ JIOP-namonozueil. Boiasnen oucoananc pocma pe3udeHmuol Qaopvl Ha nosepxHocmu
A3bIKA Y IMUX Oemell KaK 6 0CIMpOoM nepuooe, mak u 6 nepuood y2acanus CUMNIMOMO8 OCHOGHbIX 3A001e6aAHUIL.

Abstract

The article shows the results of cytological and bacteriological studies of scrapings from the tongue to identify
and count the number of colonies of the resident flora in children with chronic generalized catarrhal gingivitis
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and those with diseases of the upper digestive tract in combination with an ENT pathology. An imbalance in the
growth of the resident flora on the surface of the tongue was revealed in these children both in the acute period
and in the period of decrement of the symptoms of the main diseases.

Knwuesvie cnosa: demu, xponuuec:cud ZeHepaJZMS’O@aHHbZZZ Kamapaﬂbeld cuHraueum, 3abonesarnus nuujeea-
pumeﬂbHoﬁ cucmemol, ﬂOP-I’laWIOJZOZM}Z, obcemenennocms A3bIKA, eunepmpodm;l COCOYKO8 53blKd.

Key words: children, chronic generalized catarrhal gingivitis, diseases of the digestive system, ENT pathol-
ogy, contamination of the tongue, hypertrophy of the papillae of the tongue.

Ha rpammme poTtoBo#l moiocTtH, 5330¢arora-
CTPOIYOAEHAIBHOM 30HBI U TOH3WJI-T0(QapeHr HATbHON
00J1acTH HAaxOAWTCS S3bIK M OH ITIOJIBEPXKEH BO3JEH-
CTBHSIM CTPECCOPHBIX (haKTOPOB, OOYCIOBJICHHBIX I1a-
TOJIOTHUECKUMH MpoIleccaMd B 3THX TpeX OTAesax.
[ToBepXHOCTh KOpHS S3bIKa SIBJISIETCS HE TOJIBKO Me-
CTOM 0OHUTaHHsl OOJBIIOTO KOJNYECTBA MUKPOQIIOPHI,
HO W TIEPBUYHBIM 3BEHOM IIOJIOCTH PTa, KOTOPOE UCIIBI-
TBIBAET KUCIIOTHBIN CTpecc MY IONaJaHNH Ha HEee pe-
(hITFOKCHOTO COAEPKUMOTO0 M m3MeHeHu pH poToBoit
)KuAKocTH [1, 2, 3], 4To HE MOXKET HE pa3ApakaTb TOH-
3uiuIo-(apeHrnanpHyto obmacts. [IpoBoammast Tepa-
IHsL C UCIOJIb30BaHUEM aHTHOMOTUKOB IpH 3a00JeBa-
HUSX OHIIeBapuTensHoit cuctembl U JIOP-natomorun
TaKXKe MOXKET OKa3aTh BIUSHIE HA MUKPOOHOIICHO3 IT0-
noctu pra [4,5].

Mamepuan u memooowi.

IIpoBeaeHBI MUTONIOTHYECKHE U MHKPOOHOJIOTH-
YeCKHE MCCIIEJOBAaHMS COCKOOOB C KOPHS SI3BIKA Y JIe-
TEH MPAaKTUYECKH 3A0POBBIX U C CAHUPOBAHHOI TT0JIO-
CTBIO PTa, C BOCHAINTEIbHBIMU 3a00JIEBaHUSIMH TKa-
Hel MapoJOHTa, HE OTATOIIEHHBIX COMYTCTBYIOIIMMH
3a00JICBAaHMSIMH 1 Y JIeTel ¢ 3a00JIeBaHNSAMH BEPXHHUX
OT/EJIOB NHIIEBAPUTEIBHOTO TPAKTa M MMEIOLIHX I1a-
tosoruto JIOP-opranos.

B mpoBeneHHBIX HAMU UCCIIEAOBAHUSIX MTPUHSIIH
yuactue 176 nerei B Bo3pacte oT 9 mo 15 mer. 1-1o
rpymniy (KOHTPOJIBbHYIO) C(HOPMHUPOBAIH U3 3TO0POBBIX
Y CAaHUPOBAHHBIX JIeTeH, 00PATUBIIMXCS K HAM C IIETIbI0
NpoHIaKTHYECKOTO OCMOTpPa U CaHAIMH MIOJIOCTH PTa,
KOTOpBIM ObUIA OKa3aHa CTOMATOJIOTHYECKasl IIOMOIIb
(10 mereit).

KonmuecTBo neTeil B OCTaNbHBIX Tpymnax ObLIO
PUMEPHO OAWHAKOBBIM, YTO ITO3BOJIMJIO HaM IIpOBe-
CTH CpaBHEHHE IIOJNyYEHHBIX pe3ynbTaroB. Bo 2-to
TPYIITY BOIIUTH I€TH, IMEIOIIHE TATOJIOTHIO TKaHeH ma-
pononta — XI'KI', u 6e3 3a00seBaHmit JKeTyJOUHO-KH-
meyHoro tpakra (JKKT) u JIOP-natomorunu. B 3-10
TPYNITy- JETH, OOpaTHBIIEECS K TaCTPOIHTEPOJIOTY H
OTOPHHOJIAPHHTOJIOTY Ha KOHTPOJIBHBI OCMOTp, UMe-
forue 3aboneBanus BepxHux otaenos JKKT u

JIOP-narosnoruto (XpOHUYECKUH TOH3MIIIHT, XPO-
HUYECKNH (DapUHTUT) B CTaAMU PEMHUCCHUH, KOTOPHIM
paHee OBLIO MPOBEJICHO JICUCHHE OCHOBHBIX 3a00JIeBa-
Huil. B 4-10 rpynny BKIIOUMIHN JEeTEl C HE3PO3UBHOMN
pedmrokcroit 6ose3nbro (HOPB) u xpoHryecknm ToOH-
swmrtoM (XT), B 5-10 rpynmy — nereit ¢ racTposso-
(hareanpHOM pedarokcHOH 6one3Hbi0 (I'DPB) 1 xpoHu-
yeckuM (apunarurom (X®P). B 6-fo rpymmy — mereit ¢
XpoHudeckumu ractpoayonenutamu  (IJ[) wm ra-
crpoxayoneHanpHeiMu si3BamMu (IJISI) ¢ comyTcTBytO-
M XT, B 8-10 Tpynmmy — aeTeit ¢ XpOHUYECKUM TTaH-
kpeatutoM u XO.

Pezynomamut u odcyscoenusn. B pesynprare mno-
JIy4EeHHBIX JaHHBIX IIPU OCMOTpE sI3bIKa JieTell ¢ 3a00-
JICBAaHUAMHU BEPXHUX OTAEJIOB NHUIIEBAPUTENBHON CH-
cremsbl 1 JIOP-natonoruei, aTpousi COCOYKOB S3bIKa
BeisBiicHa y 1/3 nereit ¢ IOPB u X®. V npereii ¢ I'/] u
I'15, 3aboneBaHHMSAMH XOJELUCTONAHKPEATHIECKOM
30HbI ¢ conyrcTBytomnM X T nmn X® arpodus cocou-
KOB OOHapyKHBaeTCS HECKOIBKO pexe — y 1/5 meteit.
Craexyer OTMETHTSB, YTO B TPYMIIE AETEH ¢ NATONOTUEN
tkaHe# mapogonta —XI KT, 6e3 BeIpaskeHHO# (POHOBOH
MIATOJIOT MU ATOT CUMIITOM He OBIJI BBISIBIICH HH B OTHOM
ciryqae. ['mnepTpodust COCOUKOB S3bIKA MIMENa MECTO y
56,4 % nereii ¢ 3aboneBamusamu JKKT u JIOP-
MaToJIOTHEH, o4aru neckBamanuu —y 15,7 %. 13 storo
CJIEJTyEeT, YTO OUEBH/THO BOCIIAIUTENIbHBIC 3200JICBaHUS
s30(aroracTpoiyoieHaIbHOW M XOJICLHCTONAHKpea-
THUYECKOM 30H NMHUIIEBAPUTENHHOTO TPaKTa B COUCTAHUU
¢ JIOP-naronoruei oka3pIBatOT BIUSAHUE HA COCTOSHHUE
COCOYKOBOTIO anmnapara s3bIKa.

Hurtonornyeckue nccienoBanus y 156 nerei, Bbi-
SIBIJIM CMEMIaHHYI0 MHKpoduopy y 26,1 % obcnerno-
BaHHbIX. CmemanHas ¢iopa pexe (10,7 %) npucyt-
ctBoBaisia y niereit ¢ ['OPb u X®, Heckonbko yanie oHa
oOHapyKUBaJach y Aeteit 3-if rpymmsl. B ocrambHBIX
rpymax 4yacTOTa BBISBICHUS OblIa Cleayromei: B 6-1
-y 20%,B4-it—y23,8%,B8i1—y27,3%,B7-li—y
29,2%, 4TO HE SBUJIOCH CTATUCTUYECKH 3HAUUMOMH pa3-
HULIEH.

I'pudst poga Candida oOHapysxeHb! y aeteit 1-6-i
rpymir. [Ipuyaem y gereit 3-i Tpymnmsl (C BSUTOW CHMITTO-
MaTHKOM 3a00JIeBaHMIT) STOT MPOLEHT ObLI CAMBIM BbI-
cokuM — 42,9 %. IlpoBeneHHas paHee Tepamnus C UC-
MIOJIb30BaHNEM aHTHOMOTHKOB y 3THX JIeTeH CHoco0-
CTBOBaJIa POCTY IaHHOTO BUa rpuboB. B rpymme nereit
C BOCHAJMTENbHBIMU 3a00JIeBaHMSIMU TKaHEH Napo-
nonta-XI'KT', rpu6er Candida obHapyxenst y 38,9 %,
1 COBCEM PEIKO OHH BBIIBIIINCH Y JeTel ¢ 3aboseBa-
HUSIMH OPTaHOB XOJICIICTOIIAHKPEATHIECKON 30HBI U
XT 8,3 % B 7-iirpymme, y 4,5 % B 8-it rpymmne y neret
C XpOHUYECKUM IaHKpeaTuToM U XO.

JlentoTpuxun HE BBISBIECHBI B KOHTPOJIBHOU
rpymmne aereit. B rpynmne nereii ¢ 'OPb u X® onu 06-
Hapy>XWIHCh ¢ 4yacToTod 82,1 %, B rpymmne nerei c
HOPII n XT ¢ gacroroit 66,7 %. [Ipu 3aboneBaHmsIx
xemqHoro my3elps U XT 1IentoTpuxuu BBISABIECHBI Y
75% nereit, npu I'1, ['/15 B coueranuu ¢ XT u XD —y
60 %, npu 3a00JICBaHUAX IOHKEIYJOYHOMN JKEeIe3bl H
X® y 36,4%. B rpynne ¢ BocmaauTeIbHBIMH 3a00I1€-
BaHMAMHU TKaHel napogonra — XI'KT', nenrorpuxuu B
COCKOO€ ¢ fA3bIKa BBIABIISIFOTCS] Y KQXKJOr0 BTOPOTO pe-
Ocnka. J[aHHBIN BUI MUKPOQIIOPHI peke BCETo 0OHAPY-
JKUBAJICS y AeTei 3-i TpyMIibL.
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dy306akrepun Hanbosee YacTo BBISABIISUIUCH B 3-
i rpymnne (85,7 %) u B rpynne ¢ 'OPb u X (64,3 %).
V nereit ¢ HOPII u XT 3T0T nokasaTtesb HaX0JUICS Ha
6osiee HU3KOI oT™MeTKe — 47,6 %. B ocTanbHBIX rpym-
Max TOJTydeHbI CIEAYIONINE JaHHbIe: B §-1 rpymnme — y
36,4 %, B 6-i—y 35 %,B 7-i1—y 16,7 %.

VY 1/5 gactu gereii ¢ 3a001€BaHUSIME OPTaHOB 330-
(haroracTporyoJeHaNBHON W XOJEINCTONAHKpeaTnyie-
ckoit 30H 1 JIOP-nmatonorueit HaOIrOMAINCH acCOIAA-
MM OTJEIBbHBIX BUJIOB MUKPOOHOU (hJIOpBI, KOTOpBIE
OBUTH BBISBJICHBI B IIperapaTax B OOJBIIOM KOJHYe-
CTBe.

Bakreprosiornueckue Mcciea0BaHUsI COCKOOOB C
s3bIKa IpoBeaeHb!l y 122 nereit. Ilpu noacyere y4uTsi-
BaJOCh KOJMYECTBO, IpeBblmIaromee HopMmy. Cpemu
BBIIBJICHHBIX BHUAOB PE3UACHTHOH (DIOpPBI, MMEIOLINX
TCHOCHIMIO K  POCTY,  MOXHO  BBIJCIHTE:
Streptococcusspp., Enterococcusspp.,
Fusobacteriumspp., Leptotrichiaspp., Candidaspp. ¥ 3
netel 6-if TpymImel B COCKOOaxX C sI3bIKa BBICEBAIINCH
naktobakTepun. CTpenToKoKkH npeobnanam (87,5 %)
y nereit ¢ mankpearutamu 1 Xd. Mensiie Bcero (56,2
%) ux 6bUT0 0OHapykeHo B rpymnmne ¢ HOPB u XT. B
KOHTPOJILHOM TPYIIE HU Y OJAHOTO peOeHKa CTPenTo-
KOKKM HE BBLIBISUIMCh. DHTEPOKOKKH OOHapY>KEHBI
Takxe y gereit ¢ mankpearutamu (31,3 %) u XD, B 1-i

n 3-ii rpymnmax oHM oTcyTcTBoBanu. Dy3obakrepuu
vare (83,3 %) 0OHapyKUBAIKCH B 5-1 IpyTIie, a B KOH-
TPOJILHOM IpyIIie 3T0 ObLI €TUHCTBEHHBIH cirydaid. Ko-
JINYECTBEHHBIE [IOKA3aTENM KOJIOHUM JIENTOTPUXUM
BEIIIIC HOPMBI BEISIBIUTH Y OOJIBIIIMHCTBA JETEH C BBIpa-
KeHHOU cmmmromatukoii 3aboneBaruit XXKT u JIOP-
matonorueii. ['pudsr poga Candida gare BeIcenBannch
B rpymmax geteii c HOPb u XT uI'OPbu X®. V 1 (4,3
%) pebeHka 3-i rpymmsl B Ipenaparax ObUIM BBISB-
JICHBI TIOYKYIOIHecss (GOpMbI OIaCTOCIIOP U MUIICTHU
rpuboB pona Candida, y yactu neteii 4-6 rpymnmn oOHa-
PYKEHO YBEJIIMYEHHE KOJIMYECTBa TPUOOB, YTO MOCIY-
JKUJIO OCHOBAHHEM Ui JAMArHOCTUKH XPOHHYECKOTO
KaHIIU03a y 3TuX Aeteid. B 3-if rpymnme y Takux gerei
otMmeyvaiics B aHamHese kpome XT unu X enre u xpo-
HUYECKUH raCTpUT. Y OCTaJIbHBIX OOCIIEAYEMBIX JeTei
ObLIa BBIIBIICHA OOBIYHAS MUKPOQIIOpa TIOJIOCTH PTa.
[Ipu comocTaBiIeHWN NAaHHBIX OaKTEPHOIOTHYC-
CKUX ¥ IMTOJIOTHYECKUX WCCICIOBAHUI BEISBIICHA
KOPPEIAIHS IO OTEIEHBIM BHIAM MUKPOQIIOpHL. JaH-
Hble 1O (hy300aKTEepUsIM PACIIOJIOKHUINCH CHUMMET-
pudHO B Tpynmax nered c 3aboneBaHusimMu JKKT u
JIOP-naTonoruei, NpoTeKarOUMMU B aKTHBHOW (hase

(puc. 1).

LMTonorMueckMii METOL,

—.—EEIHTEFIHDJ’IDFH'—IECHHIH mMmeTon
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Puc. 1. Obcemenénnocms nosepxnocmu xopus azvika Fusobacterium spp.

IToka3zarenu BpICEBAEMOCTH JENTOTPUXUH TIO pe-
3ylbTaTaM OaKTepHUOJOTH-YeCKOTO U  IUTOJIOTHYe-
CKOT'O HCCJIeIOBAaHUS UMENH 3aMETHYIO pa3HUIly B 8-

i
rpymme (62,5 u 36,4 % cOOTBETCTBEHHO), a B 5-i U 2-i

rpymnax IUTOJOTHYSCKUN METOJ Aaid OOJBIION Mpo-
LEHT JeTell ¢ BEICOKUM POCTOM KOJIOHHH (pHcC. 2).
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Puc. 2. Obcemenénnocmo nosepxnocmu xophs asvika Leptotrichia spp

I'pubsl poma Candida namuOro wyarie BbICEHBa-
JINCH TIPH GAKTEPHOJIOTHYECKUX HCCIIEIOBAHUSIX B 4-if
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u 5-if rpynnax (coorBercTBeHHO 56,3 u 50% mnpoTus
33,3 u 32,1%), npu LUTOJIOTHYECKUX HCCIEAOBAHUAX

(puc. 3).

60

40

——
20 /

—+— LIMTOAOTMYECKHA METOL,

EEIHTEPHOIIOI’H'—IECHHI;I MeTon

pynnet

Puc. 3. Obcemenénnocmo nosepxnocmu xopus asvika Candida spp.

3axkntouenue. 1o pesynbraTaMm, NOTY4YCHHBIM IIPH
MPOBEICHUH IUTOJIOTHIECKUX U OAKTEPHUOIIOTHYECKUX
HCCIIeIOBaHUH, MOXHO CAETIATh BHIBO/JI, UTO HA TOBEPX-
HOCTH s13bIKa y OobinHCcTBa netei ¢ XIKI' 6onbHBIX
3aboneBanusamu BepxHux otaenoB XKKT B coueranuu ¢
JIOP-natonorueit, HabmIOJANOCH YBEIHMUYEHUE POCTa
PE3UICHTHON MUKPOMIOpHL: JENTOTpUXHH, (Py300aK-
Tepwuii, rpuboB poxa Candida u crpentokokkoB. Oco-
6eHHo 310 Ob1TO0 BRIpaXkeHo ipu [ OPb u X n 'y neret,
paHee JICYEHHBIX 110 TI0OBOAY 3a00JICBAHUH BEPXHHX OT-
nenoB XKKT u JIOP-ttatonorun. XoTs TEHACHIINAS OblIa
HEOJHO3HAYHOMW, B pa3IMYHBIX Tpymmax u y 1/3 obcire-
JIOBAaHHBIX OBUIM BBISBIICHBI acCONMALMN MHUKPOOHON
(dyopsl B pa3nuuHBIX BapUaHTaX KOJIWYECTBEHHOTO
YBEJIMYEHUS.

VYV nereil ¢ marosorued TKaHeW NapojoOHTa —
XI'KT', mo maHHBIM OGaKTEPHOIOTHYECKUX HCCIEI0BA-
HU, ycoBust 11 pasmuoxerus Candidaspp. (42,1 %)
u nenrorpuxuii (36,8 %) ObUTH TaKXkKe TOCTATOYHO OJa-
ronpusthsl. Pexxe (10,5%) BricemBanmch ¢y3zobakTe-
pun.

B 6ompmmHCTBE corydaeB y neteit ¢ XI'KIT 60:16-
HBIX COYETAHHOM IMaTONOTHEH BEPXHHUX OT/IEJIOB HIIIe-
BapuTesbHOM cuctembl U JIOP-opraHoB nuTosioruye-
CKHH DKCIIPECC-METOJl HCCIIEOBAHUS COCKOOOB C
SI3BIKa MOYKET HMCIIOJIB30BATHCS 0€3 JOTOIHUTENHFHOIO
JIOPOTOCTOAIIET0 OaKTEepHOIOTHUECKOTO HCCIeI0Ba-
HUS IS BRISABJICHUS qUcOaaHCca PE3UACHTHON (IIOpHI

MOJIOCTH PTa W HA3HAYCHUS KOPPHUTHPYIOUIETO Mapa-
JOHTOJOTHYECKOTO W OTOPHHOJIAPHHTOJIOTUIECKOTO
nedyenus [6,7].
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