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Annotation. Ukraine belongs to energy-deficit countries, because it meets its
needs in fuel and energy resources by only 53%. Our country has a significant
potential of the main types of renewable energy sources, but at the moment they
make up a fairly small share of the country's overall energy balance.

Keywords. biofuel, soy, fuel briquettes, boiler equipment.

In Ukraine, based on the soil and climatic conditions, the biofuel industry has a
significant potential for growth, and sources for biofuel can be located in the
following sequence: corn, triticale, wheat, various types of sorghum and millet, sugar
beet, sunflower, rapeseed, soy, waste agriculture and forestry, as well as miscanthus,
poplar, sunflower stems and husks.

Consider soy as one of the crops for biofuel production.

Soybeans - the main grain and legume crop of world agriculture in the 21st
century - are in the center of attention of world agricultural science and production.
Over the past 50 years, its production in the world has increased from 26.9 million
tons to 263 million tons, that is, by 9.8 times, with a 2.2-fold increase in the

population. In terms of production, it ranks fourth in the world after corn, wheat and
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rice. When growing soybeans according to traditional and alternative technologies,
the yield is 19.6 and 21.4 t/ha, straw — 26 and 28 t/ha, respectively. From one ton of
soybeans, it is possible to obtain 850 kg of cake, which is fed to poultry, pigs and
cattle, and 150 kg of oil, which is an indispensable component in the production of
paints and biofuels, and we must not forget about straw, which can be used as fuel
pellets. A significant amount of straw is potentially available for use in energy
production. For burning straw, the market offers a number boilers/heat
exchangers/burners specially designed for use of biomass. It is technically possible to
burn straw in several forms (slicing, pellets/granules, rolls/bales) depending on the
technology combustion and design features of boilers.

The production and use of fuel briquettes from biomass is an important element
of the development of bioenergy in Ukraine due to the economic, environmental and
social benefits it can provide.

Advantages of using agrobiomass fuel briquettes:

1. Compliance with the requirements of boiler equipment, better environmental
indicators during combustion, in particular, in terms of CO, and solid particle
emissions compared to burning firewood.

2. The possibility of use in existing stoves, household (15-30 kW) and small
solid fuel boilers with manual loading (up to ~100-150 kW). Briquettes do not
require specialized equipment, unlike more expensive biomass pellets.

3. The potential possibility of using briquettes with a relatively low density
("soft") in more powerful boilers with screw feed (up to ~1 MW).

4. Availability of a significant raw material base, especially for agrobiomass
briquettes.

5. Relatively low price. For briquettes, the price per unit of energy is
comparable to firewood, with much better fuel characteristics.

6. They are more convenient and economical than firewood in terms of
transportation and storage. Due to the higher energy density, they require lower labor
costs when manually loading into the boiler.

7. Can act as a cheaper substitute for coal, especially in those regions where
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coal is expensive. The cost of a unit of energy in straw/sunflower husk briquettes can
be up to 2 times less than in coal. Briquettes are made from available local biomass,
which is a renewable source of energy and is CO,-neutral.

8. Incredible heat transfer. Compared to firewood, which burns quickly and
often provides mediocre heat release, the burning time and heat output of high-carbon
briquettes are 2.5 times greater than the first ones.

9. Quick ignition. Since there is very little moisture in the briquettes, they
ignite much better. Thus, the speed of heating the house using this type of fuel is
much higher than when using firewood.

10. Minimum ash. After complete combustion of ash briquettes, at least 18
times less than when burning wood.

Ukraine is an agro-industrial country with a huge unused resource of raw
materials for the production of pellets and briquettes from biomass. An advantage in
favor of biofuel is the possibility of using industrial waste and crop by-products.
There are actually no disadvantages of using biofuel.
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Abstract. For centuries, mankind has considered grapes to be a source of
health. It is an excellent source of phytonutrients - phenols, polyphenols, sugars,
tannins and aromatics, acids and vitamins A, C, K and B6. Berries are rich in
thiamine-fiboflavin, niacin and folate. They also contain minerals (calcium,
magnesium, phosphorus, potassium and sodium). The appreciation of grapes as a
valuable food and medicinal crop has been preserved for centuries and has grown
significantly over the years. The grape industry suffers significant losses due to plant
diseases, which annually destroy a significant portion of the crop, significantly
depress grape plants, and reduce the life of the plantations. The chemical method
continues to play an important role in disease control, as it works quickly and
effectively, preventing crop losses. The highest pesticide load in vineyards of 10-15
sprayings is associated with the use of fungicides against fungal diseases of
grapes - mildew and many other diseases.

The aggravation of the global environmental crisis has led to changes in
agrobiology. The chemicalisation of agriculture inherent in intensive technologies is
giving way to adaptive agriculture, which is based on optimising and minimising
chemical intervention.

Along with the selection of resistant cultivars, it is important to study the
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physiological characteristics of the impact of phytopathogenic microorganisms on the
plant when using various components of ecological farming, including alternative
technologies for soil revitalisation using microbial biodestructors. In this direction, it
Is important to determine the effect of the natural consortium of microorganisms in
the composition of the preparation Extracon, fungi Mikosan-B intended for soil
rehabilitation on the immunity of grape plants under artificial infection with separate
and combined infection and against rot.

The aim of the work was to find a selection of varieties, their acclimatisation
and agricultural techniques in Ukraine.

High productivity of vineyards depends on the quality of planting material. The
biotechnology of growing grapes by chubuki is one of the most common methods of
grape propagation, which allows all varietal traits to be transferred from the mother
plant.

The material harvested in autumn remains in a biological state for the extra half
of October-December, and from January onwards it goes into a state of forced
dormancy. At this time, you can start growing seedlings. The best time to plant
chubuki in containers is the first days of March. To do this, you need to prepare the
substrate a week before planting or in autumn, pour it into containers, pour warm
water on the soil and put it in a room at room temperature.

The material must be prepared for planting: wrap them in a damp cotton cloth
for a day at room temperature. Then cut the two- or three-budded chubuki into
containers with secateurs. The upper cut should be on the opposite side and about 1.5
cm above the upper bud, and the lower cut should be 2.0-3.0 mm below the centre of
the node; the lower bud is removed (blinded). Then, the upper part of the chubuk
should be waxed: dip it in paraffin (or wax) heated to 80°C with a quick movement
and cool it by immersing it in cold water. [2]

After the initial preparation, the chubuki were placed for soaking:

- first experiment: chubuki were soaked in a solution of Mikosan B (100 ml per
4 litres of water) at room temperature for 12 hours and planted in containers;

- second experiment: chubuki were soaked in clean water at room temperature
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for 12 hours, then the material was planted in containers, and the next day the
preparation ExtraCon (100 g per 1 litre of water) was added.

- The third experiment was a control experiment: chubuki were soaked in clean
water at room temperature for 12 hours and planted in containers;

The soaked chubuki are planted in the prepared substrate. The plantings were
watered with warm water and mulched. At a temperature of +20° + 24°C, after about
10 days, callus (root buds) began to form on the lower cut of the chubuk. When the
roots can be seen through the walls of the container, watering can be done less
frequently to avoid rotting the roots that have formed. As a rule, containers are placed
on the south or west side. When the inflorescence appears, it must be removed with
scissors. A week before planting in open ground, they are hardened. Depending on
the varietal characteristics, the growth by the time of planting in open ground can be
up to 150 mm. Seedlings should be planted in the second half of May, when the
threat of spring frost is minimal, and the growth itself is shaded. During the growing
season, the growth is periodically tied up, stepsons are removed, and in August,
minting and then pruning are carried out.

Conclusions. As a result of the research in 2023, 65% of the chubuki took root
in the first trial, and 68% and 19% in the second and third trials, respectively.

Weather conditions were favourable for this crop.
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Abstract. Potatoes are one of the main foodstuffs widely used for feed and
industrial purposes. The value of the crop is determined by the content of vitamins,
starch, amino acids, protein and mineral salts in the tubers.

Dry rot, caused by Fusarium spp. infection, is a dangerous disease of potatoes
that occurs frequently around the world and causes significant economic losses.
Chemical fungicides are the main strategy for preventing and controlling dry rot, but
their intensive and long-term use can lead to fungal resistance as well as toxic
residues and environmental pollution.

There are several approaches to prevent and control dry rot in potatoes. For
example, it has been suggested that dry rot damage can be prevented by growing
disease-free seed potatoes and avoiding damage to tubers during harvest [1]. In
addition, controlling the temperature of harvested tubers within 10-18°C has a certain
effect against dry rot [2]. However, it is not possible to completely control the disease
using physical methods alone.

As a result, safe and sustainable biological control is gradually becoming the
most adequate method of protection and has a wide range of applications.
Microorganisms and bioactive substances should be important elements of

biocontrol, as they can inhibit the growth of Fusarium or induce resistance to dry rot
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in potatoes. It was found that when using a composition based on talc and
Pseudomonas. fluorescens significantly reduced the development of dry rot in
laboratory experiments. The use of one of the strains of P. fluorescens VUPf506 was
the most effective in reducing dry rot of potatoes in natural conditions. The authors
consider this method using P. fluorescens VUPf506 as a promising alternative to
chemical fungicides [3].

In Ukraine, the development of microbial-based preparations has a long
history, resulting in several product names with a wide range of applications.
Considering the importance of dry rot control for potato culture and the development
of practical recommendations for the use of microbial preparations, the aim of our
research was to determine the effectiveness of microbial-based preparations against
dry rot of potato tubers during storage.

In order to select biological products for protection of potatoes against dry rot,
the following preparations were evaluated: Mikosan-N (alkaline extract of
aphyllophore fungi, 3 %, n.w. - 10 ml/kg, Ukraine); PhytoDoctor (based on Bacillus
subtilis bacteria, n.w. - 30 g/l, Planriz (based on Pseudomonas fluorescence strain
AR-33, v.s. with a titer of 2.5 10° cfu/ml, n.v. - 50 ml/litre of water, Ukraine);
Actophyte (based on Streptomyces sp, 4 ml/l, Ukraine). Control tubers were treated
with water. The study was carried out in laboratory conditions (in a phytocamera), at
a controlled temperature according to the experimental variants: 3-5°C, 14-18°C and
23-25°C. The study was conducted on two potato varieties (elite) of four ripeness
groups - Zagadka (early) and Chervona Ruta (medium-late) obtained from the
Institute of Potato Growing of the Ukrainian Academy of Agrarian Sciences.

Conclusions. It was found that under the temperature conditions of the
experiment, the development of the dry rot pathogen was mainly most effectively
restrained by Planriz and Mikosan-N. The early variety Zagadka was more
susceptible to the pathogen compared to the mid-season variety Chervona Ruta. It is
Important to continue the experiments, as there is a need to study the expanded
varietal composition of potatoes and compositions of preparations for protecting the

crop against dry rot.
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AnHoTaumusi: B cratee mpencTaBlieHbl JaHHbBIE, KOTOPHIE IMOKa3bIBAIOT
MPEUMYIIECTBO POJICTBEHHBIX CKpPEIIMBAaHUW TIO CPAaBHEHUIO C HCXOJHBIMU
TOMO3WUTOTHBIMU ~ JIMHUSIMU.  [IpoaHann3upoBaHbl OCHOBHBIE  XapaKTEPUCTHKU
M3YYCHHBIX JIMHUA U3 4-X 3apOJbIIIEBbIX IUIa3M, a TakKe POJCTBEHHBIX
ckpeniuBanuii. Ha OCHOBE MOJy4YEHHBIX PE3yNbTaTOB CPOPMUPOBAHBI DIEMEHTHI
CEJIEKIIMOHHOM IpOrpaMMbl 1o CO3JIaHUIO0 paHHEeCHEeNbIX MPOCTBIX
MOAU(PUIMPOBAHHBIX THOPUIIOB KyKYpy3bl. 3a nepuon 2019-2022 r.r. ObuI0 U3y4YEHO
21 roMo3urotHas JIMHUSL W 25 POJCTBEHHBIX CKPEUIMBAHMI TIO OCHOBHBIM
arpOHOMUYECKUM TMokazatessiM. [lonmydeHHble pe3ylabTaThl IMOKa3bIBAIOT, YTO
POJCTBEHHbBIE CKPELIMBAHUSI MPOJYKTHUBHEE, YEM HCXOJIHbIE JIMHUM B CpPEIHEM Ha
39% npu BiaxHoCTH 3epHa 14,8%.

KuarueBsblie cioBa: ['uOpubl, ['OMO3UTOTHBIE TMHUM, 3apOAbIIIeBas MJa3ma,

Kykypy3sa, PoncTBenHsle ckpeliBanus, Y poxan 3epHa.

Coznanue npocThiX MOAUGPHUIIUPOBAHHBIX THOPUIOB HA OCHOBE CKpCIIUBAHUS
nHOpenHbIX auHUN Tuna (AxA;)xB w3HayanbHO OBLJIO HANIPABJICHO HA IMOBBLIIICHHE
NPOJYKTUBHOCTH MATEPUHCKMX (OpM B cUCTeME THOPUIHOTO CEMEHOBOJICTBA
[1, c. 363]. B CIIA B mepuox 1960 — 1970 r.r. mmMpoKO HCIOIb30BaIMCh MPOCTHIC
MoAUUITIPOBAHHBIC TUOPHIBI HA OCHOBE CKpeIMBaHus AXA; Kak ¢ MATEPUHCKUMHU,

TaK ¢ OTHOBCKHNMHU (pOpMaMI/I, KOTOPBIC COCTABJIAJIN OKOJIO 10% CCMsIH, ITPOJaBaCMbIX
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B CeBepHoii Amepuke [2, 565].

HekoTopele  wuccienoBaTend  MOJararOT, 4YTO  POJACTBEHHbIC  JIMHUU
NPEICTaBIAIOT CcOo00M S(PPEeKTUBHBIM HCTOYHUK TIOBBIIIEHUS PEHTA0EIBHOCTU
CEMEHOBOJICTBA MPOCTHIX TUOPHUIOB 3a CUYET WCIOJIB30BAHHS MOIU(DUIIMPOBAHHBIX
maTepuHCKuX (Gopm AxA; [3, ¢. 27]. Mbl cuuTaeM HEOOXOAMMBIM OIPEICIHTD
NOHATHSL CECTPUHCKUX U POACTBEHHBIX JMHUN, KOTOPBIE YACTO HUCHOJB3YIOTCA KaK
CHHOHHUMBI, 2 B HEKOTOPBIX MyOJUKAIMAX UCHOJb3yEeTCSl OJHO Ha3BaHUE ISl 00OUX
noHATH. CECTPUHCKUE JMHUM HMEIOT OJAMH M TOT K€ MCTOYHHUK HCXOJHOTO
Marepualia, TOrJla Kak pOACTBEHHbIC JIMHUM UMEIOT B CBOEH POJOCIOBHOUN pa3HbIE
HMCTOYHUKHM MCXOJTHOTO MaTepualia ¢ oOIUM POAUTENEM, 0 KOTOPOTO COCTABJISET
menee 50% [4, c. 463]. T'ubpuast (AxA;)xB, 3aHUMAIOT TPOMEKYTOUHOE TOJIOKEHHUE
10 CpaBHEHMIO ¢ TpocThIMU AXB u TpexsmuelinbiMu (AXB)XC 1o npoayKTUBHOCTH U
BBIPABHEHHOCTH pACTeHHM, Oyayunm Onmxe K mnpocteiM Tubpuaam [1, c. 368].
MoauduiupoBaHHble MPOCThie THOPUABI KYKypy3bl Ha OCHOBE POJICTBEHHBIX
ckpeuuBaHuii AxA; kak marepuHckux (opm wim BxB; kak oTnoBckux ¢opm
CIOCOOCTBOBAJIHU MPOIIECCY CO3AaHUS MHOPEAHBIX JTUHUN U3 UCXOIHOTO MaTepuasa ¢
y4aCTUEM OTPAHUYCHHOTO YHCJIAa TEHOTHUIIOB, KOTOpPHIE HCIOJB30BAIUCH Kak
poauTenbckue GopMbl B THOpUIHBIX KoMOMHanusaX. [lo manasiM J[3t06enkoro b. B.
POACTBEHHbIE CKPEIIMBAHUS [0 MPOAYKTUBHOCTH 3€pHA MPEBBICWIIM HCXOJHbIC
auaun  Ha 30,8-61,7%, mnpu HEOJArompusTHBIX KIMMAaTUYECKUX YCIOBUSX.
Uccnenyembie oOpasipl mokazamu 1,5-8,8% reTeposnca 1o MpoI0BKATEILHOCTH
JHEeW OT BCXOJIOB JI0 MOSIBJICHUSI PhUICI] U TPAKTUYECKU HE OTJIMYAIUCH OT KOHTPOJIS
110 YCTOMYMBOCTH K MOJIETaHUIO |35, ¢. 47].

Ha ocHOBaHUM SKCIIEPUMEHTATBLHBIX PE3YIHTATOB CHOPMUPOBAHBI CIICIYIONTHE
AJIEMEHTHl CEJIEKIIMOHHON TporpaMMbl 10 CO3JaHUI0 PAHHECHENBIX MPOCTHIX
MoauduiMpoBaHHbix TruOpunoB (AxA;)xB: 1) «kmaccudukanus nuHHA Ha
POJACTBEHHbIE TPYIIbI HA OCHOBE AJIUTHBIX JIMHUI; 2) CO3IaHUE BHYTPU I'PYIII HOBBIX
JUHUM; 3) co3JaHue CTEPWIbHBIX AaHAJIOTOB U BOCCTAHOBUTENICH (HEepTUIILHOCTU
OBUIBIEI; 4) co3daHue POJCTBEHHBIX MATEpUHCKHUX ¢GopM; 5) co3gaHue u

TECCTUPOBAHUC IIPOCTHIX MO,Z[I/I(I)I/IHI/IPOBaHHBIX I‘I/I6pI/II[OB M0 MPOAYKTHBHOCTU H
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JIPYTUM MOJIE3HBIM NPU3HAKAM.

B nepuon 3a 2019 m 2021 r.r. ¢ OnaronpusiTHBIMU KJIMMAaTHYECKUMU
YCIIOBUSAMH JJII POCTa U PAa3BUTHs KYKYpy3bl OBLIO HMCHBITAHO 21 TOMO3WUTOTHAS
JUHUSA, B TOM 4YHuCle 8 U3 rerepo3ucHoil rpymmsl Peiin Aiogent, 5 uz3 bCCC-b37, 3
W3 3apoJbIIIEBOM Iu1a3Mbl JlaHKacTep WM 5 JMHUM W3 KPEMHUCTOM TPYMIIbI
EBpoduHT.

JlanHple mpenctaBieHHbIE B Tabmuie | MOKa3pIBalOT, 4TO 0OOJiee BBICOKHE
pe3yJabTaThl 10 CTAPTOBOMY POCTY B (haze 5-7 MUCTheB MoaydeHsl y uHui MKP62,
MKP64, MKP71, u MKP56. CpaBuutensHo 6osiee ciabble BCXOJIbI HAOIIOATUCh Y
nuauit MKP22, MKP70, AH618/95 u AH4234/98. OcTtanbHble TEHOTHUIIBI, KOTOPHIE
OLICHUBAJINCH BU3YaJIbHO, OKA3JIUCh OJU3KUMU K CPEJHHUM IO OTIBITY.

Tabumuna 1.
XapakrepucTHKa MHOPEeIHbIX JUHHUHA M0 OCHOBHBIM CeJIEeKIIMOHHBIM

npusHakam (B cpeanem 3a 2019 u 2021 r.r.)

Hazpanue nmunuu CrapToBBIii pocT, Jueit 1o Beicora Kopnesoe Ypoxkaii 3epHa, Brnaxnocts
Gan LIBETEHUS pacTeHuit, cM noneranue, % T/Ta 3epHa, %
METeIoK
AN41234/98 6,5 60,5 198,8 0,0 3,60 13,9
AN1234/06 74 58,7 186,3 0,0 4,40 12,6
AN1112/07 7,0 58,8 195,0 0,0 4,33 14,1
MKP60 7.3 58,8 183,8 0,0 524 13,9
MKP61 74 61,5 205,0 12,1 4,52 12,7
MKP62 7,6 61,9 211,3 0,0 5,42 14,0
MKP63 6,3 62,4 213,0 3,6 5,86 14,9
MKP64 7,6 60,8 1715 0,0 6,37 14,1
MKP52A 7,3 58,2 187,3 29 3,99 14,0
MKP70 6,1 62,3 1875 0,9 4,26 15,0
MKP71 7,8 60,3 185,7 0,0 4,80 13,9
MKP711 7,1 61,5 182,3 0,0 4,81 13,9
AN3550/03 7,3 59,5 169,5 0,4 5,18 14,0
AN422/07 6,8 56,3 200,6 0,0 4,25 14,6
MKP55 75 62,8 193,8 0,0 3,78 14,4
MKP56 7,8 61,8 211,3 0,0 4,86 13,9
AN618/95 6,5 55,8 158,8 34 2,52 13,6
MKP19A 7,0 56,8 193,8 0,4 3,62 13,9
MKP20 7,3 58,0 1615 0,0 3,03 151
MKP21/182 7,0 62,3 180,0 0,0 3,09 12,7
MKP22 6,0 59,5 178,8 1,0 3,13 13,1
Cpennee 71 59,9 187.8 1,2 4,33 13,9
DLgs 0,42 0,84

[IpoaoMKUTENTLHOCTD IEPHOIa OT BCXOJ0OB /10 MOSIBJICHUS PhUICI, COCTaBUJIA B
cpenneM 59,9 nHelt, u BappupoBasia B npejenax oT 55,8 mueit y AN618/95 no 62,8
nuerr y MKP55. V nmuanit MKP52A, AN422/07, AN618/95 u MKP19A nepuon no
HOSIBJICHUsT pbulel] ObL1 Kopoue. OTmernM, uto y auaui AN4234/98, AN1112/07,

MKP60 u MKP62 pbuiblia nosiBisitorcs panblie Ha 1,5-2,0 1Hs, yeM LIBETEHHE
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Merenok. Y kpemHucThix JuHuii MKP20, MKP21/182 u MKP22 naGmogancs
pa3pbiB B 2-4 QHS OTHOCHUTENBHO JAaThl LIBETEHUS MYKXCKHUX COLBETHUN M MOSBICHHS
pbUIel] Ha oyaTkax. BeicoTa pacTeHuid cocraBuiia B cpeaaeM 187,8 cM ¢ Bapuanuen
ot 158,8 cm y ynbrpapanneit mann AN618/95 u 6omee 200,0 cM y CHIIBHOPOCITBIX
muauit MKP61, MKP62, MKP63, AN422/07 u MKP56. Jlunun AN618/95, MKP20,
AN3550/03 u MKP64 ¢ 6osiee HU3KO# BBICOTOM pacTeHUM MPEACTABIISIOT HEKOTOPHIC
npoOsieMbl Kak OTIOBCKHE (OPMBI, MOCKOJBKY HX BBICEBAIOT HA YydacTKax
rUOpUIU3alMA  PSJIOM C MaTepUHCKUMHU (opmaMu, KOTOpble o00OsamatoT Oosee
pPa3BUTBIMU pacTeHUsIMU. BblcoTa NpPUKpEIUIEHUs MPOAYKTUBHOIO IOYaTKa Ha
pactenun Haxonutcs Ha ypoBHe OT 47,5 cm y MKP20 no 81,3 cm y MKP56, uto
OpUEMJIEMO JJIi MEXaHU3UPOBAHHOM YOOpKM MOYATKOB. YpO)Kail 3epHa COCTaBUI B
cpennem 4,33 T/ra ¢ Bapuauuei ot 2,52 1/ra y ynerpapannei muaua AN618/95 no
6,37 1/ra y cpennepannei tuauu MKP64. Beicokuii moTeHIMan ypoxaiHOCTH 3epHa
nokaszanau JuHuM rpynnsl Pelin Aniogentr MKP60 — 5,24 1/ra, MKP62 — 5,42 T/ra,
MKP63 — 5,86 1/ra u MKP64 — 6,37 t1/ra. KpeMHHUCTBbIE JIMHUKA C BBICOKOM
YCTOMYMBOCTBIO K HU3KUM TemIeparypaMm, cOpMHUpPOBaIM B CpeAHEM 3a 2 Troja
OKOJIO 3 TOHH 3€pHa Ha TreKTap M NO3TOMY HE MPEJCTABISAIOT HHTEpPEC I
UCIIOJIb30BAHUSI B KQU€CTBE MAaTePUHCKUX (opM. MeHee MpoayKTUBHBIMU OKa3aJIMCh
muann AN618/95 — 2,52 1/ra, MKP20 — 3,03 1/Ta m MKP21/182 — 3,09 1/ra ¢
KPEMHHCTBIM THUIIOM 3€pHA. ODKCHEPUMEHTAIbHbIE [aHHbBIE CBUIETEIbCTBYIOT O
BO3MOXKHOCTH Hcnoas3oBanus juHuM AN1234/06, AN1112/07, MKP60, MKP61,
MKP62, MKP63 u MKP64 B kadectBe MaTepuHCKHX (OpM [Js MPOCTHIX
MoaudupoBaHHbIX TuOpuaoB. Jluanun AN1234/06 — 12,6%, MKP61 — 12,7% wu
MKP21/182 — 12,7% oTnu4aiuch BIaXKHOCTBIO 3¢pHA HIDKE CPEIHEH 110 CpaBHECHHIO
¢ 15,1% y muanu MKP20, xapakTepu3yroencs oueHb MeAJICHHON MOTEPE BObI U3
3epHa 1nocie (PU3NoIOrHIecKOr CIeIOCTH 3epHa.

B ombite npenkoHkypcHoro ucnbeitanus 3a 2021-2022 rogsl usydeHo 25
POACTBEHHBIX CKPEIIMBAaHWW, B TOM 4uciie 13 W3 rerepo3sucHor rpynnel Peiin
Aiionenrt, 2 u3 rpynnsl BCCC-b37, 3 u3 Jlankactepa u 5 BapuaHTOB C KPEMHUCTOMN

KOHCHUCTECHIIUECH 3€pHa. Ananuz OKCIICPUMCHTAJIbHBIX OAaHHBIX IIPHUBCACHHBIX B
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Tabnuie 2 TOKa3bIBa€T, YTO IO CTapTOBOMY POCTY PACTeHHUW OBLIM BbIIAEIEHBI

MKP19AXANG618/95 wu

KOMOHWHAIIUNA

C

KPCMHHCTBIM

THUIIOM

3epHa

MKP19AxMKP21/182. PoacTBeHHBIEC CKPEIIMBAHUS C 3yOOBUIHBIM THUIIOM 3€pHA

Taoauna 2.

3epHoBasi NPOAYKTUBHOCTh U XaPAKTEPUCTUKA POACTBEHHBIX

CKpeLIMBAHUI 110 OCHOBHBIM aIrPOHOMHYECKHM MPU3HAKAM

(cpeanee 2021-2022).

PoncrBeHHbIe CKpelMBaHUs CrapToBbli Jueit o Beicora VYpoxaii 3epHa, Brnaxuocts
pocr, 6amt LBETEHUS pacTeHuid, cM T/Ta 3epHa, %
METEJIOK
MKP61xAN4234/98 6,3 57,0 2478 7,74 14,0
AN4234/98xAN1234/06 6,9 57,3 2440 7,68 14,1
AN4234/98xAN1112/07 6,4 57,5 224,0 6,84 14,3
MKP60xAN1234/06 6,4 57,9 214,0 6,99 13,3
MKP61xAN1234/06 6,7 57,5 230,0 6,09 13,7
MKP60xAN1112/07 6,8 58,0 2115 6,05 14,5
MKP 61xAN 1112/07 6,0 58,5 2325 5,07 14,2
MKP 60xMKP 61 6,3 57,5 226,5 6,37 13,9
AN 1234/06xMKP 62 7,1 57,0 235,0 8,23 14,5
MKP 60xMKP 62 6,9 57,8 22715 7,86 14,3
MKP61xMKP 62 7,0 57,7 2225 7,85 14,8
MKP63xMKP 62 6,9 60,8 224,0 8,68 14,9
MKP 64xMKP 62 7,0 59,7 215,0 8,21 15,0
MKP 52AxMKP 71 8,0 57,4 2245 8,21 14,8
MKP 70xMKP 71 7,0 59,9 253,3 841 14,9
AN 422/07xMKP 55 6,8 57,5 2425 6,85 14,9
MKP 55xMKP 56 6,5 58,8 256,3 8,98 16,4
MKP52AxMKP56 6,5 56,5 240,0 7,30 15,2
MKP 20xAN 618/95 75 53,8 208,8 6,44 15,5
MKP 20xMKP 19A 7,8 53,5 207,8 6,16 15,5
MKP 20xMKP 21/182 73 55,8 2138 6,29 16,4
MKP 19AxAN 618/95 83 52,8 230,0 6,62 15,0
MKP 19AxMKP 21/182 8,5 56,0 236,3 7,23 15,0
MKP 19AxMKP 22 6,5 54,3 2138 5,59 15,6
MKP21/182xMKP 22 5,8 56,8 244,0 7,33 15,9
Cpennee 6,9 57,1 229,0 7,16 14,8
HCPgs 0,58 0,72

MMENU CpeaHUM cTapToBbIM pocT, U Toibko MKPS52AxMKP71 Beimenuiics c

CaMBbIM BBICOKHM CTapTOBBIM POCTOM paCTCHI/Iﬁ. OTMGTI/IM, 4qTO IIpHU OLCHKC JAHHOI'O

AI'POHOMHYCCKOI'O IIOKAa3aTC/id B KAa4YCCTBC CTaHAapTa C MAaKCHMAJbHBIM oamioM 9

WCIIONIb30BaJICs pailonnpoBaHHblii THOpuA [lopymGens 176MB, co3ganHbiil ¢

KPEMHHUCTOM OTIIOBCKOM (pOpMOIA, TiepeIaroiieil BbICOKHI CTapTOBBIM POCT PACTEHUIM

FI/I6pI/II[HI)IM KOM6I/IHaI_[I/I$[M. HpOI[OJ'DKI/ITeJ'H)HOCTB nepuoga OT ITOABJICHHA BCXOIAOB

N0 TOSIBJIEHUS pbUIEL] cocTaBuia B cpeaHeM 57,1 nHsA, Bapsupys or 52,8 nHs

(MKP19AxAN618/95) no 60,8 nus (MKP63xMKP62). [laHHble pe3yabTaThl

IMOKAa3bIBAOT, YTO YBCIUYCHUC TICTCPO3UCA IIPOABILICTCA Yy BCCX POACTBCHHBIX

CKpGHII/IBaHI/Iﬁ 0 CpaBHCHUIO C HCXOAHBIMH JIMHUAMU, BKJIIIOUEHHBIMU B HX
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pPOJIOCIOBHYI0. POJCTBEHHBIE CKpPEIIMBAHUS XapaKTEPU30BAIUCH 0OJiee BBHICOKUMU
pacTeHHSIMU 1O CpPAaBHEHHUIO C TOMO3UTOTHBIMU JIMHMSIMH, B  CpEIHEM
NPEBBIIIAIOIIUMHA 3HAYEHUSI ATOrO0 TNpU3HAKA Yy HWHOpenHbIX JWMHUKW Ha 26,6%.
HauGonee Bpicokne pacTeHmss oTMmedeHbl B komOuwHarmumsx MKP70xMKP71 —
253,3cm u MKP55xMKP56 — 256,3 cMm. OTHOCHUTENIBHO HEBBICOKHE PACTCHHS
3amMedeHbl B ckpeniuBanusax ¢ auauamu MKP20, AN618/95, MKP19A, MKP21/182.
Bricokue pactenus u3 KpeMHHCTBIX 00pas3ioB ormeueHbl y MKP21/182xMKP22 —
2442 cMm. HyXHO OTMETUT, YTO T€HOTHUIBI MAJI0 OTIUYAIUCH MO YCTOWYHUBOCTH K
CTE0JIEBOMY U KOPHEBOMY ITOJIETAHUIO.

Cpennsis ypOXKallHOCTh 3€pHa MO 25 HU3yYEHHBIM BapuUaHTaM COCTaBWJIa
7,16 /ra. HauOonbimas ypoxkailHOCTh 3€pHa TOJydYeHa y KOMOWHaIUU
MKP55xMKP56 B cpennem 3a nBa roga - 8,98 t1/ra. OTMeTUM, UYTO JaHHBIN
pe3ynbTaT sBIAETCS OJM3KUM K pe3yJibTaraM, IIOJy4YeHHBIM Yy CTaHaapTa
MKP61xMKP70 u3 rereposucHoir moaenu Peiin Aliogent x BCCC-B37, xkoTopslit
chopmupoBan B cpeaHeM 3a aBa roaa 9,56 1/ra. CpaBHUTEIBHO BBICOKHE YPOXKaH
3epHa MOJy4YeHbl Y KoMOMHAIMK OTIHOBCKOM popmer MKP62 u maTepunckoit popmsr
MKP70, a ocobeHHO OTIMYaIuCh pojcTBeHHBbIE ckperniuBanus MKP63xMKP62 —
8,68 1t/ra u MKP70xMKP71 — 8,41 1/ra. ¥ 14 BapuaHToB ypoxkail 3epHa HIKE
cpeaHero, a y 10 BapuaHTOB, OTKJIOHEHUS OKA3aJIUCh CTATUCTHYECKU JOCTOBEPHBI
npu (HCPs=0,58). Hu3kyro npoyKTHBHOCTH MMOKA3aIM KOMOMHAIIUK C HMHOPETHBIMU
KpeMHUCThIMU JuHUAMHU (5,59-7,33 1/ra) u 3yboBuanbie muauun MKP60, MKP61 B
ckpemmBanusax ¢ AN1234/06, AN1112/07 (5,07-6,99 t1/ra). Huskyo BIaXHOCTB
3epHa Mpu yOOpKe MO CpaBHEHUIO cO cpenHel mo ombity (14,8%) obecreuniaun
komOuHarn MKP61x AN4234/98, AN4234/98x AN1234/06, MKP60xAN1234/06,
MKP61x AN1234/06 u MKP60xMKP61, xapakrepusyromniuecs ObICTpoi morepei
BOABI TMMOCJEe (DU3UOJOTHUECKONW CHENIOCTH 3epHa. POJCTBEHHBIE CKpPEIIMBAHHS U3
KPEMHUCTOHN 3apOJIbIIIEBOM IJIa3Mbl UMENU B cpeHeM 15,6% BiIaxHOCTH 3epHa 1o
cpaBHeHHi0O ¢ 14,3% 1 KOMOMHAUMM C 3apOJBIINICBOM TIa3Mol AMNOICHT.
Y4uuThiBas MPOIYKTUBHOCTh M BIQKHOCTH 3€pHA y M3YYCHHBIX BAPUAHTOB MOXKHO

KOHCTAaTUpPOBAaTb, 4YTO POACTBCHHLIC CKPCIIMBAHUA U3 FCTCpOBI’ICHOﬁ T'PYIIIbI
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AWOACHT, KaKk MaTepUHCKHE (POPMBI MPEBOCXOIAT KPEMHHUCTHIE CKPEITUBAHUS.
OO0uryr0 BU3yalbHYIO OLICHKY AKCIEPUMEHTAJbHBIX THOPHUIIOB ONPEEIsin B
6asax ot 1 10 9. Haubosnee BhlpaBHEHHBIE U MPUBJIEKATEIbHbIC THOPHU/IbI BHISBICHBI
T€, KOTOPBIE CO3/1aHbl C poAcTBeHHbIMU cKpenuBanusiMu MKP60xMKP61, MKP60x
AN1112/07, MKP61x1112/07, @ MKP60xAN1234/06,  MKP61xAN1234/06,
AN422/07xMKP55 u  MKP20xMKPI19A.  BoabmMHCTBO M3  MPOCTHIX
MOAU(PUIUPOBAHHBIX THOPHUAOB, KOTOpPHIE MONyYHad 8 u 9 0anoB MO JaHHOMY
MOKa3aTeto, ObLIM CHUHTE3UPOBAHbl C MATEPUHCKUMU (OpPMaMH W3 TETEPO3UCHOU
rpynnel  Peiin  Alionent. HyxHO OTMeTUTh, 4YTO MarepuHcKas ¢dopma
MKPS5xMKP56 w3 3apoapimeBoil mna3mbl JlaHkactep, Opu CKpPENIMBAHUU C
muausimu - MKP61, AN1234/06 obecnieumia HI€aJbHYIO OJHOPOJHOCTH U
BBIPABHEHHOCTh PACTEHUM Ha YpOBHE MPOCTHIX THOPUAOB. Pe3ynbTaThl ONBITOB 3a
2021 rTom, c¢ OnarompuUATHBIMM KIMMAaTHYeCKUMH ycloBusmMu, u 2022 ron,
XapaKTEPU3YIOMINICS KaK HeOMaronpusiTHIN JIJIsl ypoXKasi KyKypy3bl, MPECTABICHBI
B Tabnuie 3. AHAJIU3 JTaHHBIX MOKa3bIBAET, YTO B CPEAHEM JOCTOBEPHBIX pa3Inuuil
MEXAY MOAUGPUIIMPOBAHHBIMYU THOPHUIAMHA U MPOCTHIMU 10 TIEPUOY OT BCXOJIOB 0
[IBETEHHUS METEJIOK HE3aBUCHUMO OT TPYIIIbI CIIEJIOCTH HE BBISIBJICHO.
Taouauna 3.
Ypoxkail 4 BJIaKHOCTb 3¢PHA B 3aBUCUMOCTH OT THIIA

rudOpuaa v rpyninbl Creja0cTu

AxB (AxA)xB

CenekIMOHHbIE MOKA3aTeNN Ton DAO ®AO ®AO ®AO
170-200 210 - 240 170 - 200 210 - 240

JIHEl OT BCXOJIOB JI0 LIBETEHUSI METEIOK 2021 58,9 62,5 57,7 62,2
2022 54,3 58,3 53,2 58,0
Cpennee 56,6 60,4 55,4 60,1
YpoxaifHOCTb 3epHa, T/Ta 2021 8,29 8,83 8,24 8,72
2022 3,96 4,26 3,93 4,35
Cpennee 6,13 6,55 6,10 6,54
Bruaxuocts 3epra, % 2021 15,8 15,5 15,9 15,8
2022 13,2 12,8 13,1 12,9
Cpennee 14,5 14,2 14,5 14,4

VYpoxaii 3epHa B 2022 roay CyHIECTBEHHO MOCTpajal, B PE3YyJbTaTe YEro
CpeIHU yposKail 3epHa 3a JiBa roja cocTaBuia 6,13 T/ra muist yIbTpapaHHUX TPOCTHIX

ruOpunoB u 6,10 T/ra amsg mpocThIX MOIUMMUUMPOBAHHBIX THOpUAOB. [IpocTeie
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rubpuael ¢ nepuonom Bererammu ®AO 210-240 chopmupoBaim 6,55 1/Ta 3epHa, a
mpocteie MoauduimpoBanHeie 6,54 T1/ra. BmaxxHoCTh 3epHa mpu yOOpKe y BCeX
TUIIOB THMOPUJIOB B CpEIHEM 3a JBa roja BHpupoBasa B mnpenenax 14,2 — 14,5%.
Hcxons 13 moMydeHHBIX ABIHHBIX, CYIIECTBEHHBIX Pa3IMUUM MEXKIY ABYMS TUIaMU
CKpelIMBaHui He ObUi0 oTMeueHo. llpencraBieHHbIE MaHHBIE YKa3bIBAIOT Ha
BO3MOXXHOCTh TOBBIIICHUS YpPOKAMHOCTH 3€pHAa MaTEPUHCKUX (QOpM B BHJE
CECTPUHCKUX CKPEIIMBAaHUN, B TO XK€ BpeMs cOXpaHsioT 3(dexT rerepos3uca Ha
YPOBHE MPOCTHIX THOPHJIOB.

BbIpaBHEHHOCTh pAacTEHUH M IOYATKOB SBIISIIOTCS BaXXHBIMHM 3JIEMEHTaMH
MPOCTHIX TUOPUAOB, HAUMHAS OT BCXOJ0OB 10 YOOPKH yposkasi. ITO CBOMCTBO MpUAAECT
IPOCTBIM TUOpHJIaM TPUBJICKATEIbHBIM TOBApPHBIA BUJ, YTO 00JIETYAET WX BBHIOOP
CEJIbCKOXO3SIMCTBEHHBIMU  ITpou3BoanTEIsIMU. Onenka mno 7 mnpuszHakam y 15
BApUAHTOB M0 KaXXJIOMY THIA THOPHUIOB BBISBUJIA Pa3IUyuUs MO KOIDPHUIUEHTY
Bapualuyi Kak MEXAy TpylmamMu, TaKk W MEXAY aHaJu3UPyEeMbIMU IpU3HAKAMU
(Tabm. 4). OTMeTUM, YTO BapualMsl CUATAETCA HE3HAUUTEIIbHOM MpH KO3 (dULIMEHTE
V menee 10%, cpenneii npu 3Hauenusx 10-20%, u 3naunmoii Beimre 20%. B cpennem
[0 BCEM NpPHU3HAKaM MPOCTbl€ TMOPHIBI MOKA3aJM HE3HAUWUTEIbHYIO BapUallUIO0 B
9,2% 1o cpaBHeHuto ¢ 11,7% s mpocThIX MOAUGBUIIMPOBAHHBIX THOPHJIOB.

Taoauna 4.
Ko3¢dpuuuent Bapuauuu Mopgo10ruyecKux Npu3HAKOB

y ABYX THIIOB rHOpPUI0B

Ne AXxB (AxA)xB
n/n TIpusnaku
/m Cpennee \% Cpennee \Y

1 Beicota pacrennii, cm 215,9 7,1 212,7 12,3

BeicoTa npukperuienus noyarka, ¢M odartka, CM 90,5 10,2 91,5 15,1
Macca mouarka, © 116,3 9,1 114,4 10,4
JliuHa 1moyartka, cM 16,6 10,6 16,7 13,8

Jluamertp moyatka, CM 43 6,4 4,1 6,8
Yucno psoB HA OYATKE 16,9 10,0 16,8 10,4
Yucno 3epeH B pagy 32,8 10,7 30,2 12,9

~N| o g B Wl DN

CpenHee 3HauU€HUE BapUalul 9,2 11,7

bosnee BbICOKas BBIPAaBHEHHOCTh HAOMIOJANACh IO JUAMETPY IIOYATKOB C
Bapuaien B npeaenax 6,4-7,9% u uucny psaoB 3epeH B noyatke B cpeaHem 10,2%.
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B monudunmpoBaHHbIX GopMyniax 3aperucTpUpOBAIN CPEIHIO BapHALMIO MO 6-U
npu3HaKaM, a M0 JAWaMeTpy MouaTka, KOd(PQPHUIIMEHT BapUallMi HE3HAYUTEIbHBIN.
OTtHOocuTeNnbHO O0Jiee BBIpAKEHHAs M3MEHUYMBOCTH Oblla OOHApy)XeHa IO BBICOTE
MPUKPEIJICHUST TIoYaTKa U JJIMHE moyaTka. Takum oOpa3oMm, yCTaHOBIEHO, YTO U3
Ka)X/10r0 TUIAa MOAU(DUIIMPOBAHHBIX MPOCTHIX TMOPUIOB MOXKHO OTOOpaTh 00pa3Iibl
Ha YpOBHE IMpPOCThIX TMOPUIOB, KaK IO BBIPABHEHHOCTU pACTEHHUM, TaKk U IO
MPOAYKTUBHOCTH.

BbiBOABI

1.  KowmmekcHbli aHanmM3 pe3yabTaTOB »SKCIEPUMEHTA JIEMOHCTPUPYET
BO3MOXXHOCTH CO3JaHHsI THOPHAOB C MOAU(MUIIMPOBAHHBIMH MAaTEPUHCKUMU
(opMaMu, KOTOpbIE 110 arpoOTEXHUYECKHM IIOKa3aTeliiM M  BBIPAaBHEHHOCTHU
MOP(OJIOTUUECKUX MPU3HAKOB NPUOIMKAIOTCS K MPOCTHIM (POpMyJIaM CKPELIMBAHHUSL.

2.  HMudopmanusi, HaKOIUIEHHas B UCCIECJOBAHMSX, IPEICTAaBICHHBIX B
CTaTbe, MOJUYEPKUBAET OOJIBIIYIO POJIb POACTBEHHBIX CKPEIIMBAHUNA U3 rpynnsl Peiin
AliogeHT ¢ reHeTHdyeckuM pasHooOpaszueM 30-60%, Kak NEepPCHEKTUBHBIX
MaTEepUHCKUX GOpM [JIT CO3MaHHS TMPOCTHIX MOJUMPHUITUPOBAHHBIX THUOPHUIOB
KYKYPY3BbI.

3. Nubpennrpie ckpemuBanus AxAj;, Kak poauTenbckue GopMmbl ¢ Ooree
peHTa0EIbHBIM TIPOU3BOJICTBOM CEMSIH, TIPEICTABIAIOT cO00M A(h(PEeKTUBHBIN CIOCOO
MOAU(DUKALIMK  PAHHECHENbIX NPOCThIX TUOpPUAOB, oOOecneuynBas  BBICOKHE

AI'POHOMHUYCCKHUC IIOKA3aTCJIN U BBIPABHCHHOCTD paCTeHHI;'I.

CIIMCOK JIMTEPATYPbI
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OBI'PYHTYBAHHS TUITY CENAPYIOUOI IOBEPXHI JJ151
IMHEBMATUYHUX 3EPHOOYNCHUX MALINH

JAynaenko Anacracia CepriiBHa

IOpuenko Karepuna FOpiiBHa

Crynentu

JIHIPOBCHKUIM JIepKaBHUM arpapHO-€KOHOMIYHHMM YHIBEPCUTET
M. J{ninpo, Ykpaina

OCHOBHI THUIIH CENApPYIOUYUX IMOBEPXOHB, II0 BUITYCKAIOTHCA MPOMUCIOBICTIO
JUIA TTHEBMATHYHUX 3E€PHOOYMCHUX MAIIHWH: TUIETEHA IPOTOBa CiTKa, mepgopoBaHi
IOJIOTHA, NPYTKOBE pEIeTo. 3 HUX TOBITPONPOHUKHUMH TOBEPXHSIMH, LIO
3aCTOCOBYIOTHCS B THEBMAaTUYHMX KaHallaX €: APOTOBA CiTKa, NEpPOpPOBAHE MOJIOTHO
3 KpPYrJIUMH OTBOpPAaMH pO3TAlllOBAHMMH IO KyTaX INECTHUKYTHHUKA. TaKoX
3aCTOCOBYIOTHCSI MIE€BHI MEPELIKOAMN MOBITPSHOMY MOTOKY ISl BUPIBHIOBAHHS HOTO
ITOJIS] IIBUJKOCTEM.

[Tpu anasnizi neppopoBaHUX PEIIIIT, K1 BUTYCKAIOTHCS BUPOOHUIITBOM

JUTS1 3€pPHOOYMCHUX CerapaTopiB BU3HAUEH1 OCHOBHI BUAM nepdopartii:

a) OTBOPH KpyIJioi (hOpMH pO3MIllI€H] 10 KBaApaTy;

0) OTBOpU MPSIMOKYTH1 PO3MIIIICHI PAaMU;

B) OTBOPH MPSIMOKYTHI PO3MIILIEHI PSAJAMU 3 OKPYTIICHUMHU TOPLISIMH;

') OTBOPU MPSMOKYTHI PO3MIIIEH] CUMETPUYHO;

1) TeX came, aje 3 OKPYIJIEHUMHU TOPLSIMU;

€) OTBOPH Y BUIJISI/II TPUKYTHUKA;

’K) OTBOPH KPYTJIl pO3TAIlIOBaH1 y BUTJIS/I JIYHOK;

3) pemieTo 3 OTBOpaMH, IO MalTh BUIJISA TPUKYTHUKA, 1 mepdopoBaHe
MOJIOTHO 3 KPYTJIMMU OTBOPaMH, PO3TAIIOBAHUMH T10 IIECTUKYTHHKY.

Cenapyroua TIOBEpXHs, sKa OyJe BHUKOPHUCTOBYBAaTHCS B KOHCTPYKII1
JOCIDKYBAaHOTO a€pOJMHAMIYHOTO cemapatopa 3 WIIHIPUYHOIO Cenapyrvoi
MOBEPXHEI0, Ma€ 3a0e3MedyBaTh MaKCHUMaJlbHy PIBHOMIPHICTh TOJIS IIBUIKOCTEH

MOBITPSAHOTO MOTOKY MO 11 MIMPHUHI, HACIHHS TapOy3a Mae 3aJuIIaThCs MOCTIHO Ha
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Cenapyrouoi MOBEPXHi, )XHBUH TMEPETHH pPEIIeTa Ma€ MaKCHUMAJIbHO B3a€MOJISITH 3
IJIOMIESIO0 TIepeTHHY HaciHHs. Cemapyroda MOBEPXHs MOBUHHA MATH STKOMOTA MEHIIIHMA
Koe(iIlleHT OMopy JAWHAMIYHOMY THCKY &, IO JI03BOJINTh €KOHOMHTH CHEpPTilo
MOBITPSHOTO MOTOKY.

[IpoananizyeMo THUIIM CEeNapylOyuX IMOBEPXOHb, MPU I[BOMY MOCTAaBUMO
oOMeXEHHSAMHU JiameTpa nepdoparii.

Po3rnsiHeMo cemapyrodi MOBEpXHi, sIKi MOIMIMPEH] B MOBITPSIHUX CEMapaTopax.
[TomoTHsiHA ciTKa 3 MPAMOKYTHMMH oTBopamu [1] (a) miamerp mpory d = 1,8 mm,
JOBXXHHA CTOPOHH TPOCBITY ocepenky | = 4,5 MM, Koe]illeHT KUBOTO MEPETHHY
citky, k. = 0,77.

[IpyTkoBe pemiero. miaMeTp TpyTka a = 3 MM, 3a30p MDK MpyTaMu
Dup = 2,5 MM, ki = 0,45.

[lepdopoBane TOJOTHO 3 KPYIJIMMH  OTBOPAMH, PO3MINICHHUMH  TIO
MIECTUKYTHUKY

a) J1aMeTp oTBOpy a = 7,5 MM, Kpok t = 11 MM, Koe(DilliEHT )KUBOTO MEPETUHY
Kic=0,42;0)a=5mmMm, t=6wmm,k,.=0,63.

S0 BWKOPHUCTOBYBAaTH B SIKOCTI CEMapyrdoi TMOBEPXHI PEIIeTO, IO
CKIIQZIAEThCSl 3 TPSIMOKYTHHX TNep(opoBaHUX OTBOPIB, TO MpH IMOJa4l Ha HUX,
MOXKJIMBO, BiIOYJEThCS 3aKJIWHIOBAHHS HACIHHS, 3MiHa Po0O0YOi ILIOINI KHUBOTO
MEPETUHY HACIHHS 1 MOTIPIICHHS YITKOCTI PO3ILJICHHS HACIHHA 1O Maci [ 2].

B pesymbrari aHamizy mnpuiiMaeMo B SKOCTI CEMapyloyoi TMOBEpPXHi
nepdopoBaHEe PEIIETO 3 KPYTJIMMH OTBOPAMH, PO3MIIIIEHUMH IO KyTaX TPUKYTHHUKA.

BucHoBkwu.

Ha migcraBi BUBYEHHSI Cy4acHOI'O CTaHy NMHUTaHHS cemnapaiii HaciHHA rapOysa
OyJu 3po0JIeH1 HACTYITHI BUCHOBKHU:

- BCTAHOBJICHO, [0 pO3pOOKa HOBUX 3aCO01B IS TATOTOBKHA HACIHHS JI0 CIBOU
IUISIXOM cemnapariii iX 3a 3Ha4YeHHSIM MacHy € aKTyaJIbHUM;

- icHyrOul 3aco0M MexaHi3alli JJjis cemapailii HaciHHS TapOy3a MaroTh P
HEJIOJIIKIB, TOMY pPO3pOOKa HOBOI BIOCKOHAJIEHOT KOHCTPYKIINI aepoAMHaMIYHOTO

cenaparopa 3 UWJIIHAPUYHOIO CEMapyruvol0 MOBEPXHEI0 [JIsl HACiHHS OalllTaHHHUX
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KYJBTYD € aKTyaJIbHUM 3aBJaHHSIM.

CIIMCOK BUKOPUCTAHMUX /IKEPEJI
1. ['OCT 3826-82 «CeTku nIpOBOJIOYHBIE C KBaAPATHBIMU STYECHKAMI)
2. WUnbuenko A. A. OOocHOBaHME KOHCTPYKTHBHO-TEXHOJIOTMUYECKUX
napaMeTpoB a’pOJMHAMUYECKOr0 CemapaTtopa CeMsH OaxdeBbIX KyJIbTyp: IHC.
KaHauparta TexH. Hayk : 05.05.11 - MamuHbel W cpeAacTBa MeXaHW3alUUuu

CEIIbCKOXO03SIMCTBEHHOr0 Tpou3BoAcTBa. JIyranck, 2014. 169 c.
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VJIK 637.523.2
JTOCJTKEHHS MIOKA3HUAKIB SIKOCTI ITPU BUPOBHUIITBI
M’SICHUX XJIBIB B YMOBAX IPUBATHHX
MIITPUEMCTB IIBIHS YKPATHA

Kapnenko Onexkcanap BorogumupoBud

K. C.-T. H., JOIEHT

XepCOHCHKUM JIepKaBHHUM arpapHO — €KOHOMIYHUM YHIBEPCUTET
M. XepCcoH, YKpaiHa

JanuniiB IBan OnexkcanapoBuy

3100yBay BUILIOT OCBITH JAPYroro (MariCTepCcbKOro) piBHs
cretianbHicTh 204 TBIIIIT

XepCOHCHKUI Jep:KaBHUM arpapHO-€KOHOMIYHUN YHIBEPCUTET

Beryn. YV HiMmenbKiid, aBCTPIMCHKIA Ta IIBEUIIAPCHKIA KyXHI M'SCHUH XJ10
BIJIOMHMI ITi)T Ha3BOKO «jieOepke3e» (Him. Leberkése, mitep. — «newiHKOBHH cup»). 3a
nereHnor0 kopOaca sebepkese 3'sBuiacss HanpukiHii XVIII cromitrs kypdropcTsi
baBapis. Mae xapakTepHy NpsMOKYTHY (hopMy XJIIOHOTO OyXaHIlS 1 3aMiKa€ThCS Y
dopmax s mamrety. Crodarky B sUIOBUYMM a00 CBHHSUMNA (apiu ajis Jiedepkesy
J0JIaBaJId JIIBEp, B CY4YaCHUX peIeNnTax BiH MPAKTUYHO BIACYTHIM, TOMY TOYHIIIIE
Taky KoBOacy Ha3uBaTu HiMmelnbKoio «dmaiiikese» (HiM. Fleischkidse — «w'sicHuit
cupy»). 3ragka CUpy B Ha3Bi IOB'A3aHa BHKIIOYHO 3 ¢GopMoro KoBOacHoro [1].
Jlebepke3e MoOke cepBipyBaTHUCA 3 TapHIpOM SK OCHOBHa cTpaBa. byrepbpoa 3
nebepkese - nomyJssipHa ByJauyHa i>ka B Himeuunni Ta ABCTpii.

JlocnikeHHsT SIKICHUX TOKa3HHWKIB M SICHUX XJ101B BIIOYBaJMCS B PIZHHUX
HanpsiMkax. OZHUM 13 HUX € aIbTEPHATUBHI NIJISXM IMiIBUINCHHS BUXOIY M’ SICHUX
xJ1101B: BUKOPUCTAHHS iCTIBHMX MOKPHUTTIB, MO0 (OPMYIOTbCA 13 MTPUPOIHOL
BIJITBOPEHOI 010CHPOBUHU (30KpeMa, 3 TOJIiCaxapyuIiB - MEF0JI03U, KPOXMAITIB TOIIIO)
Ha M'sCHUX mpoaykrax. [lomicaxapuay BUKOHYIOTh HE JIUIIE 3aXUCHY (YHKIIIO, aje
W, Hampukiaj, (i310JI0Ti4YHY, BIAITpalOyd posib 0alacTOBMX PEYOBUH 1 Marouu
3IaTHICTH A0 pe3opOiii. Bonu Takox OepyTh ydacTs y GOpMyBaHHI CMaKy Ta 3araxy

npoaykry [2, C. 169-175.]. Tomy MoKHA BBakKaTh IOCIIDKCHHS 3 JaHOI TEMH
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aKTyaJbHUMHU.

Cran BUBYeHHs npodaeMu. BupoOHHUIITBO pi3HUX BUIIB M SICHHUX BUPOOIB B
HaII JepkaBl HAa JIaHUW Yac TMEpeXHBAE TMEBHY Kpu3y. Ajie B MOBOEHHHUM dac
MOCTaHE MUTAHHS BIJHOBJIEHHS Ta 30UIbLIEHHS BUPOOHHUIITBA M’SICHHUX BUPOOIB 3a
pPaxyHOK HEBEJIMKHUX MPUBATHUX rocrnofapcTs. Lle oauH 3 pe3epBiB pO3BUTKY MaJIOTO
O13HeCy B mepepoOHIiif rajysi.

Mera poodoTH. Meroro JaHO1 po0OoTu Oyio BU3HAYCHHS
1H(MOpPMAIIHHO-CTATUCTUYHUX MapaMeTpiB CHUCTEMHM, MPEACTABICHOI MOKa3HUKaMU
’KUBOT MacH Ka4OK YKPaiHChKHUX MOMYJISALINA y Billl 7 TH>KHIB.

Marepiaau Ta metoau. MeToro pob0oTH € OOIpyHTYBaHHSI (POPMYBaHHS SIKOCTI1
Ta TIJBUIICHHS EKOHOMIYHOI €(QEeKTUBHOCTI TEXHOJOrli M’ACHHX XJi0iB 13
BUKOPHUCTAHHAM 3aXHCHUX IUTIBKOYTBOPIOIOUMX CKJIaaiB Ha ocHOBI MII.
Bupo6HunTBo M’acHUX XJ101B 3A1ACHUIIOCS B yMOBaxX IMPUBATHOTO MIAMPUEMCTBA
TUIIOBOI'O IS MIBJIEHHOT'O PETrioHy Y KpaiHu.

Jlis BUKOHaHHS TIOCTaBIEHOI MeTH mepeadadanocss BUKOHATH HACTYIIHI
3aBJIaHHS:

- BU3HAYUTH OPraHOJENTUYHI MOKA3HUKH SIKOCTI M’SICHOTO XJi0a (OanbHa
OITIHKA);

- TOCTiIUTH (h13UKO-XIMIYHHMX ITOKA3HHUKIB SIKOCTI M’ SICHOTO XJ110a;

- BU3HAYUTH BUX1Jl TOTOBOTO MPOAYKTY (M’ SCHOTO XJ10a).

BuroroBnennst m’sicHoro xjiba «Okpemuit» BiIOyBallOCh 3a PEIENTYpPOIO Ta
Bumor JICTV [3]. ITix yac mpuroTyBaHHs MPOIYKTYy OyIu cOpMOBaHI 3pa3Ku:

- KonTtpons - 3pa3zok Nel.

JocmiHi:

- 3pa3zok Ne2 (momaTkoBa 0OpoOKy MOBepXHEBOro mapy Qapiry B ¢opmi
BOAHUM po3unHoM MI] (meTwnmenmiono3u) Ha eTami (GOpMyBaHHS M’ SICHOTO
ximiba - 1,0%);

- 3pazok Ne3 (06pobka pozunHom ML — 1,5%);
3pa3ok Ned (06podka pozunroMm MI] — 2,0%).

HocmimkeHHss  (Pi3UKO-XIMIYHUX  TIOKa3HUKIB  SKOCTI M SICHOro  xJi0a
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BimOyBanock 3rigHo Bumor JICTY 4436:2005. KoBbacu BapeHi, COCHCKH, CapAeIIbKH,

XJ110u M’sCHI. 3araibHi TEXHIYHI yMOBH. BU3Hauammch Taki MOKa3sHUKHU SKOCTI, SK:

o BHU3HAYEHHSI BOJIOTOCTI CYIIIHHSAM Y CYIIMIIbHIN 1m1adi.
o BHU3HAYEHHS BMICTY COJII.
o BU3HAYCHHS BMICTY HITpUTY Hatpito [4, 5, 6].

Pe3yabTaTi Ta 00roBopeHHs. KOHTpOJb SKOCTI MPOAYKTIB Xap4dyBaHHS, SIK
NpaBUiIO, 3aCHOBAHMU Ha TMOEAHAHHI OPraHOJENTUYHUX Ta 1HCTPYMEHTAIbHUX
MEeTOAaX JOCIIIKEHb.

3a J0MOMOTOI0  OpPraHOJENTUYHOTO METONY IIBHUJAKO Ta OO'€KTHUBHO
BU3HAYAIOTh SKICTh MPOAYKTY Ha TEpIioMy ertami ouiHioBaHHA. [lpu 1pomy
BUKOPUCTOBYIOTh HAYKOBO OOIPYHTOBaHI METOJU BiAOOPY METyCTaTOPiB 1 OIlIHKH
npoaykTy. CydacHuUi piBEHb JTOCHIJIKEHHS SKOCT1 Xap4OBHUX MPOYKTIB HEMOXKIIUBHMA
0e3 JerycraiifiHoro aHaii3y, SIKUM MPOBOJSATH 3 BUKOPUCTAHHSM OajoBUX IIIKaJ.
3riIHO CXEMHU JOCHiAYy MPOBEICHA OIlIHKAa YOTHUPHhOX BUJIIB 3Pa3KiB 13 J10JATKOBOIO
00poOKOI0 TMOBepxHEBOro mapy ¢apury B ¢dopmi BOgHUM po3unHoM MI]
(MeTUmIeUII0I031) Ha eTari (OpMyBaHHS M’ SICHOTO XJ1i0a.

OpraHonenThyHi MOKa3HUKU PI3HUX BUJIIB (apiiliB HaBeAeHO B Tabmwmii 1.

Taoauns 1

OpranoJsienTH4YHI NOKA3HUKH AKOCTI papury (y 6asax)

3pa3ku
Horasmk Nel (koHTpOIIB) No2 Ne3 Ne4
30BHIMIHIN BUATJISI 4,7 4,65 4,76 4.66
Komip 4,45 4,5 4,58 4,5
3amax 4,37 4,47 4,56 4,51
Koncucrenis 4,71 4,72 4,70 4,70
Cmak 4,54 4,4 4,6 4,4
CepeiHs OllIHKA 461 4,55 4.64 4,55

TexHounorist koBOacH TPaIUIIIIHO BUKOPUCTOBYETHCSI METOJIOM BUTOTOBJICHHS
M’SICHUX OaTOHIB, IO BKJIIOYA€E PO3KayyBaHHS Ta OOpOOKYy M’sica, MapUHYBaHHS
CUPOBHMHHM, TPUTOTYBaHHA (Qapiry, QopMyBaHHsS XJiba, 1m0 mnependavae

BUKOPUCTaHHA (QOpM 3 MeTanay, JO3BOJIEHOTO Jisi BUKOPUCTAHHS B XapyoBiii
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MIPOMUCIIOBOCTI, MOMEPEIHBO 3MAIICHOTO XUPOM. 31 CBUHAYUM TOILICHUM >KHPOM,
IIUIBHO 3alOBHIOIOYM iX (apiieM, 3amo0iralouyud Mopu 1 MOBITPSHI MOPOKHUHH,
BUpIBHIOIWOYK ¢apil y Gopmi, a TaKOXK 3amliKaroud Ta OXO0JIOKyrouu. Hemosmikom
IBOTO CMOCO0Y € YTBOPEHHS IOBEPXHEBOTO IIapy dapiry, SKAA KOHTaKTye 3
HABKOJIMIITHIM CEPEJOBHUIIIEM IIPU BHUIIIKAHHI Ta OXOJOJPKECHHI, BHACIIJOK YOTO
BIIOYBa€ThCS 3HAUHA BTpaTa Macuh Ta 3HWKEHHS BHUXOJY TOTOBOI MPOAYKIIii,
MOTIPIIYIOTHCS CIIOKUBYI BIaCTUBOCTI [7].

Mertoro pociipkeHsb Oyina po3podka crioco0y BUTOTOBJICHHS M SICHUX OaTOHIB,
1o nepeadayae 10AaTKOBY 0OpOOKY MOBEPXHEBOTO IIApy (papiny y BUTIIAII BOIHUX
po3unHiB MI] Ha erami ¢opmyBaHHS M’ acHMX OaToHIB. O0’€KTaMU HOCHIIKEHHS
Oymu xmi6 M’sichuii «Oxpemuit» mepmioro copty [8], BOJAHI PO3YMHH 3 MAacCOBOIO
gactkoro MI (MII-8) 1,0...2,0%. Ilixg gac pizanusa nqomaBamu 25% Boau. Ckmam ais
0o0OpoOKM HaHOCWJIM Ha IOBEPXHEBUHM Immap xJiOHoro apury y dopmi nepen
BUITIKAHHSIM.

Bunikanna xmiba 3 ¢apury nependayae JeHATypalil0 OUIKOBUX PpPEYOBHH,
3BaprOBaHHS 1 TIAPOTEPMIYHMIA pO3MAaJ KOJIareHy, TipOJIi3 JKUPIB, PYWHYBaHHS
NEeSKUX BITaMIHIB, 3MIHY €KCTPaKTHUBHUX pPEUYOBMH, MIIIHOCTI M’sica, 3arudenb
BEreTaTUBHUX (POPM MIKPOOPTaHi3MiB 1 TPUTHIYEHHS aKTUBHOCT1 ()epPMEHTIB.

SAx BUIHO, IHTEHCHUBHICTh HaWOLIBIIOTO0 e(EeKTy yTBOpEeHHsS Oap’epy mis
BUIIAPOBYBAHHSI BOJIOTH CIIOCTEPIraeTbcss MNpU OOpOOLI 3aXUCHUM PO3YMHOM 3
BmictoMm MK 1,5 % 3 HacTymHUM HEe3HAYHUM 30UTBIIICHHSM LIBOTO €(EKTY.

BaxnuBy ponb y (popmMyBaHHI cMaky Ta apoMary M SCHOro XJiba B MpoIrieci
1oro tepmMidyHOi 0OOpOOKH BiIrparOTh €KCTPAKTUBHI PEUOBHUHU, HU3bKOMOJEKYIISPHI
BOJOPO3YMHHI pPEUOBMHU (TIyTamiHOBA KHUCJIOTa, TPOAYKTH posmaxy ATD) i
KUPOPO3UMHHI pedoBUHU. [lif yac HarpiBaHHS BOHU BCTYNAOTh Yy CKJIAJHI
B3a€MOJIIi, IO NPU3BOAATH JIO YTBOPEHHS JETKHUX AapOMAaTUYHUX MPOIYKTIB.
30UTBIIIEHHST MAcOBOI YaCTKH BOJIOTU B JOCHIKYBaHUX 3pa3Kax MPU3BEIO [0
MOJIMIIEHH X KOHCUCTEHIIi (OKpIM XapaKTepHOI eIacTHYHOCTI, COKOBUTOCTI 1
3amaxy 1 CMakKy 3a paxyHOK OOMEXEHOro BHUIIApOBYBAHHSI pPa3oM 3 BOJIOTICTIO

CKCTPAKTUBHHUX PCYOBHH, IO BU3HAYAIOTH BJIACTHBI M,SICY CMaKoOBI XapaKTCPHUCTUKHU
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xJ1161B. OTpruMaHi pe3yabTaTi (Pi3UKO-XIMIYHUX MOKA3HUKIB (Ta0a. 2) BiAMOBIAAIOTH
HopMmam, pernameHToBanuM JICTY 4436:2005. MacoBa 4acTKa KpOXMAJIIO HE
JOCITIJIKyBaIacs.

Tabauuns 2

PesyabTaTn nociaimkeHHs: Qi3MKO-XiMiYHMX MOKA3HUKIB SIKOCTI M’SICHOTO XJ1i0a

3pazok Macoga yactka, %

MACHOTO X1i6a Bosora KyxonHa cisip Hitpur Hatpiro
L onTpoTy 652404 |  2,4+0,02 0,0041:£0,0001
Jlocmig

Ne2 66,3+0,4 2,3+0,02 0,0036=+0,0001
Ne3 68,4+0,3 2,2+0,03 0,0033+0,0001
No4 68,5+0,4 2,2+0,04 0,0031+0,0001

3 oJepkaHUX JAHUX BHUIHO, IIO 3aKOHOMIPHHUM € TIEPEpO3MOIiT BOJOTH Ta
CYXHUX PEUOBHH, 110 BiI0OpaXKaeThCsl y 301UIbIIEHH]I MacoBoi yacTku Bojioru (1,68, 4,9
ta 5,0% BIAMOBIIHO) Ta 3MEHIIIEHH] MACOBUX YAaCTOK KYXOHHOI COJIi, HITPUTY HATPIIO.

MacoBi 4acTK{ BOJIOTH, KYXOHHOI COJII Ta HITpUTY HaTpito pa3kiB Ne3 ta Ned
3HAXOJIUJIMCS Maike Ha OJHAKOBOMY PiBHI, BifmoBigHo 68,4 Ta 68,5, 2,2 Ta 2,2 1
0,0033 Ta 0,0031%. Buxig rotoBOro MpOAYKTY BHUSBHUBCS HAWBUIIUM Yy 3pa3Ky
Ne3 - 118,2%, 110 nepeBuIlyBaIl KOHTPOJb Ta 1HII JOCTIAHI 3pa3Ky BIAMOBIIHO Ha
3,1, 1,37 ta 0,4%.

BucHoBkn. Ha oOCHOBI JOCHIIKEHHSI SKOCTI M’SICHUX XJiOiB B yMOBax
MPUBATHOTO MIAMPUEMCTBA THUIIOBOTO JJIsi TIBJAEHHOTO pPETrioHY YKpaiHW.MOXHA
3pOOUTH HACTYITHI BUCHOBKHU:

1. OO0pobka moBepxHeBoro Iapy Gapury B ¢opmi mepea 3amiKaHHAM
1,0...2,0%-Mx BOJZHMMH PO3UYMHAMH METHJIICIIONO3H  JO03BOJISE€  IIiBUIIUTH
€KOHOMIYHY €(DEeKTUBHICTh TEXHOJIOTII.

2. [TonminuryroTbesl CIOXKHUBHI BJIACTUBOCTI M SICHUX XJI101B, IO MOJIATAE,

TOJIOBHMM YWHOM, Yy 30LIbIICHHI BHUXOAY rotoBoi mpoaykuii mno 118,2%, a Takox
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OpraHOJICTITUYHI TTOKa3HUKH (3pa3ok Ne3).
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YK 633.39/37
BIIVIUB BOBOBOI'O KOMIIOHEHTY I CXEMHA CIBBX HA BUCOTY
POCJIMH I BPOXKAVHICTD KYKYPYI35IHOI CYMIINIKH HA CUJIOC

Ipuxoasko Bitamiit OnexcanapoBuy,

K.C-T.H.

I'puniBenbka Ipuna I'puropiBua

CrynenTka

YMaHChKUI HAIllOHATBHUM YHIBEPCUTET Ca/liBHUIITBA
M. YMaHb, YKpaiHa

AHoTanisi. BusiBIeHHS B3a€MHOrO BIUIMBY CKJIAJOBUX CYMIIIKH BIPOAOBXK
BEreTalliHOr0 MEPIoy Ha PICT 1 PO3BUTOK POCIHMH B arpoleHO031 1 (OopMyBaHHS
MOKA3HUKIB BPOXKAIHOCTI 3aJIEKHO BiJl CXeMH CiBOM 1 0000BOI0 KOMITOHEHTY.

Kuarw4oBi cioBa: kykypynasza, cosi, 600M KOpMOBI, cxeMa CiBOM, BHCOTa

POCIIVH, YPOKANHICTb.

[IIo6  3HM3UTH  CcOOIBapTICTh  TBAPUHHUIBKOI  MPOAYKIII  MOTPIOHO
BIIPOBA/PKYBaTU HOBITHI ~TEXHOJIOT1I Yy KOPMOBUPOOHHUIITBO, 3aCTOCOBYIOUU
aJIallTUBHI TEXHOJOTIi BHUPOIIYBaHHSI KOPMOBUX KYyJIbTYp, II00 OTpUMATH KOPM
BHUCOKOI SIKOCTI, SIKMW 30aJaHCOBaHUN 3a TepeTpaBHUM TmpoteiHoMm. I[Ipobremy
KOPMOBOTO OUIKa MOBMHHA TOTPIOHO BUPINIYBaTH HacaMmIiiepes] depe3 301NIbIIeHHS
BUPOOHUIITBA BUCOKOOILTKOBUX KYJIBTYP.

3rilHO 3 yMOBaMM JOBKUUIS Ta JIEI0 CTPECOBUX (PAKTOPIB BiAOHPAIOTHCS
KYJIBTYPH, 1X COPTH Ta TIOPUAM JJIsl CYMICHOTO BUPOITYBaHHS, 1100 BIJACTIIKYBAaTH iX
BIIMIHHY aJanTalii0 70 KOHKPETHHX IPYHTOBO-KJIIMAaTHYHHUX YMOB Ta OTpUMAaTH
cTaOLIIbHO BUCOKUHN ypoOrKail.

[Ipuiimatoun 110 1HGOpPMAIIO JI0 YBaruw I0CTA€ 3aBJaHHS BHU3HAYCHHS,
BUBYEHHS Ta OOIPYHTYBAHHSI KOMIIOHEHTIB TEXHOJOTIYHMX ACIEKTIB BUPOIILYBaHHS
CYMIIIKM KYKYypyA3d 3 CO€l0 Ta 000aMu KOPMOBHMH, IO MATHME ITO3UTHUBHY
JUHAMIKy 30UIbIIEHHS YPOXKaHOCTI Ta MAaKCHUMAaJIbHY KUIBKICTh MEPETPABHUX Ta

3aCBOIOBAHMX PEUYOBWH, TIPUEMHHUN 3O0BHINIHIA BUTJSAN, BIAMIHHI CMaKOBi

47



BJIACTUBOCTI, M0OpEe 3aCBOEHHS TBapMHAMU B yMoOBax mpaBoOepexHoro Jlicocremy
VYkpainu [1].

VY cBoOiX gocnijiax MM BHUpOIIyBanu TiOpua Kykypymsu JII'31383 kommanii
Limagrain, 6061 kopmoBi copty IlikanTHi Ta coto copty EC Kommnoszutop.

Jocnia 3aknagaBcs B IIOCTOMY MOJII CIBO3MIHM Kadeapu POCIWHHMIITBA Ha
3eMJISIX HaBYaJIbHO-BUPOOHUYOTO Biaainy ¥YMancbkoro HYC.

KnimaT periony 1ociiKeHb XapaKTepU3y€eThCsl HECTIMKUM 3BOJIOKCHHSIM Ta 3
arpoKJIIMaTUYHUMU XapaKTEPUCTUKAMU € CIIPUATIMBUM JIJIs1 BUPOIIYBAaHHS CYMIIIOK.

B skocti monepenHuka, IS 3akJaJaHHS JOCIITY, BUCTYIAB MOCIB MIIEHUIN
03UMOT 3 MICISKHUBHUM CHUJEPAIIBHUM IMOCIBOM TipyHIil O17101.

[Ticnst 300py ypo’Karo MIIEHUIl 03UMOI, MPOBEIH IMOCIB TipyuIll OUI01, SIKYy 3
gyacoM 3aopanu. JlymenHs BigOyBajocsi 3a JIONIOMOIOK JIMCKOBUX OOpiH-
nymunasHUKIB Jlykat 2,5. [IpuoproBaHHS TMOKHUBHUX CHJAEPATIB MPOBEIU ITI3HO
BOCEHHU, BUKOpHUCTOBYIouM TpakTop Djohn deere 6135 B arperati 3 [IOHM 3+1.
Ilepen ocHOBHOIO 00pOOKOIO BHECHM B IPYyHT (ocdopHe aoOpuBo cynepdocdar
noABIHHMN HOpMOIO P31 Kalium Makosh — Kys

BupiBHIOBaHHS TIPYHTY HaBECHI 3[IMCHUJIM, BHKOPHUCTOBYIOUM arperar
KIII' - 4,5, nepenmociBHUi 0O0poOITOK TIPOBOAMIM JaHUM arperatom. Ilix
NEePeAnociBHUM OOpOOITOK BHECIM aMiayHy cenitpy Hopmoro N60 Ha riambuny
3aropTaHHg 5-6 cM.

CiBOy BapiaHTIB 3 MIUPUHOI MDKpsSAb 45cM 3aidicHunu 4 TpaBHA 3a
nonomoroto ciBanku Kien 2,8. Ha gac 300py yposkaro rycToTa pociauH JOpiBHIOBAJA:
KyKypya3u — 70 Tuc. mr/ra, a 606oBoro komnonenrty 180 Tuc/ra.

Bci 06miky 1 aHami3M MPOBOJMIIN BIAMOBIIHO 3arajibHONPUUHATHX METOJUK
[2-3].

JlocnmiKeHHsT BIUTUBY POCTY 1 PO3BUTKY KYJBTYp, IO BXOIATH 10 CKJIamy
CYMIIIIOK JIOMOMara€ OTPUMaTH BUCOKY MPOTYKTUBHICTh BHUCOKOSKICHOI CHIJIOCHOI
MacH B KOHKPETHHUX MPHUPOJTHO-KIIIMATHYHUX YMOBAX.

Ha pannix eramax BereTariii BUCOTa POCIHH KyKypyA3u Oyna omHakoBa. lle

CBIIUUTH TIPO JOCTATHE 3a0€3IMEeUeHHs] POCIUH (haKTOpaMH YKUBJICHHS 1 BIJICYTHICTh
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BILJIMBY HETaTUBHUX YMHHUKIB.
Komu Hactynae ¢aza 7 MUCTKIB y POCIMHU KYKYPYJI3H CIIOCTEPITraeThCs BILINB
60060BOr0 KOMIIOHEHTY, TOMY 3MiHIOE€THCSI BUCOTA KYJIbTYpH Yepe3 BIUTUB 31 CTOPOHU

coi un 600iB KOpMOBUX (Tab.1).

Taoamnus 1
IHTeHCHBHICTBH POCTY KYKYPY/A3H i 0000BMX KOMIIOHEHTIB
CYMIIIIOK 3aJ1e5KHO Bix cxemH ciBou. (2023p.), cm
Bapian Bucora, cm
P 17.06 27.06 07.07 17.07 27.07 07.08

Kykypyn3a (KOHTpOJIb) 36 77 150 205 217 222

Kykypyaza 3 coewo B

OJIUH Psif 36/20 77/35 | 151/75 | 206/98 | 218/102 | 223/105

Kykypymza 3 0obamu
KOPMOBHUMHU B OJIMH PSIJT 36/34 75/53 | 147/104 | 201/111 | 212/113 | 217/113

Kykypyaza 1 psin i cos 1

psn 35/18 75/31 | 146/66 | 200/87 | 211/90 | 216/93
Kykypyaza 1 psg i 606u
KOpMOBI | psif 35/33 74/51 | 144/100 | 198/107 | 209/109 | 214/109

[TpumiTka: mepes pUCKOIO - KyKypyA3a; 3a pUCKOI0 — 6000BUI KOMITOHEHT

Crnocrepiraroun 3a poctoM 0000BOr0 KOMIOHEHTY CYMIIIKH MOHa 3pOOHUTH
BHCHOBOK, III0 POCIMHH COi 1 0001B KOPMOBHUX B OOPOTHOI1 13 KYKYpY/I3010 3a Kparili
YMOBHM OCBITJICHHSI 3HAYHO BUTSTYBAJUCS y BaplaHTax MOCIBY B OJMH psAIoOK. B
yepe3psAIHUX MOoCIBaxX KyJbTYp YMOBHM OCBITJICHHSI CKJIQ[AlOThCSl 3HAYHO Kpalle SK
JUTSI BUCOKOOIJTKOBOTO KOMITOHEHTY, TaK 1 JIJIsi 371aKOBOTO. TOMYy BHMCOTa POCIH B
JAaHUX BapilaHTax koymBajiacs B Mexax 93—109 1 214-216 cm BiANOBIIHO, 10 HIKYE
KOHTPOJIBHOTO MOCIBY — 222 cM.

3a BUCIBaHHS KYKYPYA3U B CyMIIIIIl 3 COEI0 B OJWH PSIJI BIAMIYaEMO HE3HAYHE
30UTbLIEHHSI BUCOTH BIJIHOCHO KOHTPOJBHOTO TOCIBY, NMPU LIbOMY B aHAJOTTYHOMY
BapiaHTi 3 000aMy KOPMOBHUMH 3HMKEHHS BUCOTH POCIIMH KYKYpyA3U Ha 5 cM.

Takox ciij BIAMITUTH, 110 POCIMHHU COi MPOJOBXKYBAIU POCTH 10 MOJIOYHO
BOCKOBOI CTHUTJIOCTI Yy 3J1aKOBOTO KOMIIOHEHTa, a 000M KOPMOBI 3HAYHO paHiIle

MPUIMHSIN PICT 1 TOYUHAIN CKUAATH JIMCTKH 1 oCTUraTu. B pe3ynpTaTi iX BMICT B
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CUJIOCHIM Maci 3HUKYBaBCH.

MaxkcuManbHHM piBEeHb YPOXKAHHOCTI MPU BUPOLIYBAaHHI BapiaHTy KyKypya3a 3
CO€I0 B OJIMH PsIIOK cKJaB 58,6 T/ra. [leno HIKUO0I0 YpOosKaiHICTh OyJia y CyMilIKax
KyKypya3a 3 606amMu KOpMOBMMH B OAMH PAIoK — 56,1 T/ra. JlaHuii moka3HUK B
KOHTPOJIbHOMY BapiaHTi OyB HMKYMH 3a MakCMMaJbHUM Ha 1,2 T/ra Ta BUIMN Ha
1,3 T/ra 3a BapiaHT KyKypya3a 3 000aMu KOPMOBUMH B OJIUH PAJIOK 1 CTaHOBUB
57,4 t/ra

OTxe, BUPOIIYBaHHS KyKypyI3y 3 0000OBUMHU KyJIbTypamH 3a IMOCIBY B OJMH
panmok Ha T NgbP3Kgy copusimo 3HauHOMY 3pOCTaHHIO BHCOTH 000OBOrO
KOMIIOHEHTY B pe3yjbTaTi OOpOThOM 3a Kpallll YMOBH OCBITJIEHHS. A y BapiaHTi
BHUCIBaHHS 11 13 CO€I0 HAMOUIBIIHKM 301p CHIOCHOI MacH, 110 MEPEBUIIYBAB KOHTPOJIb

Ha 1,2 1/Ta.
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YIAK 619:616.61:63
GPAKTOPHU INIOIIUPEHHSA YPOJITIA3IB YV IPIBHUX TBAPUH.

Kosanbosa O. M.

MaricTp BET€pUHAPHOI MEIUIIMHU, ACUCTEHT
3akJiaj] BUILO1 OCBITH

«ITominbChKuid 1EpKaBHUI YHIBEPCUTET»
Kawm’sneup-Tloginscbkuii, Ykpaina

AHortanisi: J[ocnipKeHO pO3NOBCIOIKEHHS YPOJIITIa3iB cepell ApIOHUX TBapUH
Ta OMNKMCAHO TOPIBHAJIBHY XapaKTePUCTUKY 3aXBOPIOBAHOCTI y M. BiHHMIS Ta
NpWIENIMX 11 perioHax Ha OCHOBI MPOAHAII30BaHUX JOKYMEHTIB MEPBUHHOI
BETEPUHAPHOI 3BITHOCTI Ta OCOOMCTHX CHOCTEPEKEHb TiJ 4Yac JOCIIKECHb.
O06’exkToM moCiKEHHsS OylM KOTH Ta COOAKM PI13HUX IMOPiJ, BIKOM BiJ 2 10 8 POKIB
(317 romn.), XxBOpHUX Ha ceyokaM siHy XBOpoOy. BcTaHOBIIEHO, 110 YacTOTa BUSIBICHHS
yposiTiasy ApiOHMX TBApWH 3a OCTaHHI POKH 3HAYHO 3pOCia IO BITHOIIECHHIO [0
nonepenHix. OCHOBHUMHU MPUYMHAMHU POCTY 3aXBOPIOBAHHS MO)KHA HA3BAaTH: 3MIHU B
rofiBm (IHTCHCHBHE BXWBAaHHA CYXHX KOPMIB), MAaJOAKTUBHUU CIOCIO JKUTTH,
TeHETHYHA CXWJIbHICTh TBAPUH, MOTIPIIEHHS €KOJIOTIYHOTO CTaHy Ta SKOCTI1 BOJIH.

KutouoBi cioBa: xotu, co0aku, ceuokamsiHa XBOpoOa, yposIiTia3u.

CeuokaM'ssHa XxBopoOa (ypoJiTia3) € JOCTaTHRO PO3MOBCIOHKEHOIO MATOJIOTIE0
OpraHiB Ce€4OBOi CHUCTEMHU TBapuH Ta JrojAei. Yacrilie peecTpyeTbcs y KOTIB,
XYTPOBUX 3BipiB, c00aK, )KYWHHUX TBApWH, PIAKO y KOHEW Ta cBuHeH. Ll maTomoris
3yCTpI4aeThcsl y APIOHUX TBAPUH Maibke OyAb-SKOro BIKY 1 OCOOJMBO MOILIMPEHA Y
Bimi Big 1 g0 6 pokis [1].

3a3Buuail TBApUHHU, SIKI CTPAXKIAIM Ha ypoJiTia3 — MaJld HaJIMIpHY Macy, 1110
JI03BOJISI€ CTBEP/KYBATH PO HASIBHICTh KOPEJALII 3aXBOPIOBAHHS 3 HAJJIUIIKOBOIO
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Baroro 1 rinmoJAnHaMi€r0. Y JOMAIIHIX KOTIB IS MAaTON0ris (IKCYEThCS HAWJacTIIIe 3a
IHIIMX ApIOHUX TBApUH; y HEKACTPOBAHMX CEYOKaM'ssHa XBOpOOa PO3BUBAETHCS
pialie, HiXK y KaCTpOBAHUX, Y SKUX aKTH CEYOBUIJICHHS BIIOYBalOThCS MEHIIE, 1110
CHpHsI€ HAKOTIMYCHHIO KpUCTAIiB [2, 4].

Huni BcTaHOBIIEHO, 1110 3HEBOAHEHHS Ta MiaBHIIeHHS pH cedi B co0ak 1 KOTiB
MO>K€ MPU3BECTH /10 (OPMYBaHHS KOHKPEMEHTIB B OpraHax CEYOBUIIIBHOI CUCTEMHU
Ta BUHUKHEHHS CEYOKaM SIHOT XBOPOOH. 3TiHO KOJOiMHOI Teopii, ab0 KOJIO0igHOTO
3aXHCTy, BUHUKHEHHSI KOHKPEMEHTIB B CEYOBHMX NUISIXax SBJSE COOOI0 CKIIAJIHHIMA
(13UKO-XIMIYHANA MPOLEC, B OCHOBI SIKOTO JIEKUTh MNOPYIIEHHS PIBHOBAarM MIXK
KOJOilaMu — JpiOHOAMCHEPCHUMH OlIKaMH, Ta KPUCTAJOilaMH — PO3YMHHUMU
MiHepaIbHUMHU cojisiMu cedi [5]. JlocmikKeHHs BUCHHMX MOSICHWJIM, IO B Cevi
TBApUHU, XBOPOi Ha CEYOKaM’ sIHY XBOpPOOy, MICTUTBCSI B OJUHAJATH pa3iB OLIbIIe
KOJIOITHOTO Martepiady HDK Yy 370poBux. Cmij BIIMITUTH, LI0 KOJOIIUA ce4l €
IPOIYKTaMU 3BUYAHHOTO PO3May €MiTeNisl HUPKOBUX KaHAJbBIIIB, TOMY Ypa)K€HHS 1X
MOJKe BILTMBATH HA KOJIOITHUI CKiaj cedi [2].

OCHOBHUMH CHUMIITOMaMH YpOJITia3y B 3aJI€KHOCTI BiJl CTYNEHS YpaKCHHS
MOXKYTh OyTH: HECHOKIH, O0NI0UE Ta YTPYAHEHE CEUOBUIIJICHHS B HE3BUUHUX MICLSX,
YacTe BWJIM3YBAaHHSA MPOMEXKEHH, CTPAHTYpis, 1IIypis, HETPUMaHHS ceyl, remMarypis,
TBapuHa MpUIIMAaE HEMIPUTAMaHHY 103y (TOPOUTHCS), TOBIUM Yac 3aTPUMYETHCS HA
JIOTKY AJI TyaJleTy, B JIeAKHX BHITaJIKaX MOXKE BIIMI4aTHCS HETPUMAHHS Ceyi, KOJH
OJTHIEI0 YAaCTHMHOIO KaMiHb PO3MIIIYETHCS B CEUOBOMY MiXypi, a 1HIIOIO B 3aJiHIH
yacTuHi ypetpi [3].

CykynHICTh psiiy (pakTopiB MPU3BOAUTH /10 30UIBIICHHS KUIBKOCTI JIETaIbHOCTI
BiJI c€4OKaM STHO1 XBOpOOH JpiOHMX TBApHH 3 KOKHUM POKOM, & METOJ! J1arHOCTHKH,
JIKyBaHHS Ta NpOo(UIAKTUKHU YPOJIiTia3iB 1€ HE MOBHICTIO po3pobieHi. Tomy, MeToro
Hamoi poOoTH OyJI0 JOCHITUTH PO3MOBCIOMKEHHS CEYOKaM STHOT XBOpOOW, IaTH
MOPIBHSJIbHY XapaKTEPUCTHUKY Ha OCHOBI JaHMX MO0 BIKOBOI Ta TMOPOTHOI
3aXBOPIOBAHOCTI y M. BiHHUILIS Ta NpUIENIUX 1i perioHax.

JlocmikeHHsT BUKOHYBAJIMCh Ha 0a3l MpUBATHOI JIIKapHI BETEPUHAPHOI

MeauiuHe ,,VinVet” y M. Binauig, Binaunpkoi o6nacTi Ta Ha kadeapi HOpMaabHOT

52



Ta marosoriyHoi Mopdoorii 1 ¢izionorii QaxynbTeTy BETEpUHAPHOI MEAUIIMHU 1
TEXHOJIOTIM y TBapMHHULTBI 3akiaay Bumoi ocBith «llominbchkuit aepxaBHUM
YHIBEPCHUTETY.

O06’exToM mocmimkeHHs: Oynu KOTH Ta COOAaKH PI3HUX MOPiJ, BIKOM Bif 2 110 8
pokiB (317 roin.), XBOpUX Ha cedyokaMm’ siHy XBOpoOy. JIJist G111 TOYHOTO BU3HAYCHHS
NOIIMPEHHSI BKA3aHOI MaToJorid Oylu MpoaHadi30BaHl JOKYMEHTH TEPBHUHHOI
BETEPUHAPHOI 3BITHOCTI, @ TAKOXX YpaxoBaHI OCOOMCTI CIIOCTEPEKEHHs i dYac
JOCIHIJIKEHb. /{7151 BUBUEGHHS MOIIUPEHHS 3aXBOPIOBAHOCTI CEYOKaM SIHOI XBOPOOHU y
KOTIB MPOBOJIMJIM aHAJI3 JJAHUX BETEPUHAPHOI 3BITHOCTI KIIIHIKH, 3allMCIB B JKypHaIIl
13 BUKOPUCTaHHSM €JIEKTPOHHOI mporpamMu «JetVet»y ms peectpailii XBOpUX TBapHH,
OpU IbOMY MM BpPaxOBYBajJH BIKOBY Ta MOPOJHY PO3MOBCIOIKEHICTh CEUOKaM SHOI
xBopoOu. IIpu npoBeeHH] aHaNi3y IKAaBUJIO HACTYIHE: KUIBKICTh IpIOHUX TBApPWH, B
AKUX TPOTATOM POKY PEECTpYyBajIM He3apasHi, I1H(EKIidHI Ta mapa3uTapHi
3aXBOPIOBAHHS; CTPYKTypa 3apeecTpOBaHOI HE3apa3HOl MaTojiorii 1 30Kpema
X1pypriuyHoi, BUA0BA, BIKOBA, TOPOJAHA MPUHAJIEKHICTh, CE30HHICTh POSIBY XBOPOOHU.

JliarHoCcTHKa He3apa3Hoi matojorii 0a3yBajiach Ha pe3yjibTrarax KIIHIYHOTO
OOCTEXKEHHSI XBOPUX 13 YypaxyBaHHSM BHSBICHUX CHMITOMIB 3aXBOPIOBAHb,
CTaIINHOCTI 1X mepeOdiry, 3acTOCOBYBaMCS JTabopaTopHi (AOCHITKEHHS KPOBI, cedl
TOIIO), CKJIAJHI IHCTPYMEHTAJIbHI (peHTreHorpadisi, YIbTPa3ByKOBi) METOAM
JTOCHIPKCHHSI, a TaKoX pe3yJbTaTu CHellaibHUX JOCHIKEeHb (KOMPOJIOTIYHUX,
CEpOJIOTIYHUX ) 1 eMI300TUYHY CUTYyallito B M. Binuuiis Ta Binuuibkiit odnacri.

Jnst mabopaTopHOTo AOCHIIKEHHS TPOOU KPOB1 BIAOMPAIIN 13 CTETHOBOI BEHHU.
IIpobu ceui BigOuWpanu 3a JOMOMOTOK KaTreTepH3allii CEeYOBOTrO Mixypa, a 3a
HEMOJKJIMBOCTI i MPOBEACHHS MPOBOIUIIN ITUCTOIICHTES.

Ax BumHO 3 Man. 1 cedokam’stHa XBOpoOa 4YacTille 3yCTPIYa€eThCsl Y KOTIB —
84 %, a HiK y cobak — 16 %. Takuii posmoau Mo BUJAM MOXKHA TMOSICHUTHU
PI3HOBHJIaMH B OCOOJIMBOCTAX METa0OJI3My Ta CIOCOO0y JKUTTSA KOTIB Ta cobak. Y
cobak OUIBIN aKTUBHMM CMOCIO KUTTA, HIK y KOTIB, 11€ TIOB’S3aHO 3 THM, 1110 COOaKH
O1sIbLIIE Yacy MPOBOJSATH HA BYJIUIIX 3 MOCTIHHUM MOIIIOHOM, a KOTH YyTPUMYIOThCS B

KBapTHpax 1 TOMY B HUX aKTUBHUH MOI[IOH B1JICYTHIM.
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Mau. 1. BugoBa nprHaJIesKHICTh 10 Ce40KaM’STHOI XBOPOOH.
JaHi, Bi1oOpakeH1 B MaJl.2 CBi4YaTh MpO T€, IO CEpell XBOPOO CEe4oCTaTreBoi
CUCTEMHU Yy JpiOHMX TBapUH HANUOUIBII YaCTO PEECTPYETHCS CaMe€ CEYOKaM’ siHa
XBOpo0a, sika ckiagae 66,3% miono ypoructuty 31%, a 3aXBOpIOBaHHS HH>KHBOTO

BI/IJIUTY CEYOBUBIIHUX IIJISAX1B CTAaHOBIATH 17,1%.

cevoKaMsIHa XBopoba 66,3% '

3aXBOPIOBAHHS HM)KHBOTO BIJIIUTY CCUOBHBIIHUX '
nusxis 17,1%

ypouuctur 31% '

0,00% 10,00% 20,00% 30,00% 40,00%50,00% 60,00% 70,00%
Mau. 2 XBopoOu ce4ocTaTeBoi CHCTEMU
Takok BCTAHOBJIEHO, IO CEpeNHiM BIK ApiOHUX TBapuH y SKUX OyB

BCTAHOBJICHUH J1arHO3 — C€YOKaM siHa XBOopoOa, ckiaB Bif 2 10 6 pokiB. JlaHi momo

BIKOBOI MPUHAJIKHOCT1 KOTIB Ta cOOaK BioOpakeH1 Ha MaJl. 3.
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Mau.3. BikoBa kpuBa ypoJiitiady y KOTiB Ta co0ak
Maiike KOXKEH XPOHIUYHUN TMPOIIEC, IO MPOTIKAE€ B OpPraHi3Mi Mae€ IMEBHY
ce30HHICTh mposBy. CeyokaM’siHa XBOpoOa HE € BUKJIIOYEHHSM 1€ BiIOOpaXEHO Ha

Mai. 3.
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Mau. 4. Ce30HHICTh POSIBY CEY0KAM’STHOI XBOPOOH y c00aK Ta KOTIB.
[linBuIieHHs 3aXBOPIOBAHOCTI MPUIIAJAE HA JIIOTUM-TPABEHb Ta ONIDKYE 10
OCEH1 CepIeHb-)KOBTEHb. Lle MoB’A3aHO 3 TUM, L0 Yy BECHSHUHN MepioJ MPOXOAUTH

PI3KUIA MiAHOM TOPMOHAIBHOI AKTMBHOCTI Ta 3MIHM B OOMIHI PEYOBHH, a TaKOXK
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HEJOCTATHICTh YyNbTPadioNeToOBUX MPOMEHIB Ta aBiTaMiHO3, MO0 € MPUYMHAMH
YCKJIQAHEHHS TIepediry XpoHIYHUX MaTOJIOTIYHUX MPOIIECiB B OPTaHi3Mi TBAPHH.
AHami3zyroun jaHi Oylo BCTAHOBJICHO, IO YacTOTa BHSBJICHHS YpOJiTiazy
ApiOHUX TBapHH 3a OCTAaHHI POKM 3HAYHO 3pOCIa MO BIAHOMICHHIO JIO0 TOTMEPEIHIX.
OCHOBHMMHU TNpPUYUHAMHU POCTY 3aXBOPIOBaHHS MOXKHA Ha3BaTU: 3MIHM B TOMAIBII
(IHTEeHCHBHE BXXHBAHHS CyXHX KOPMIB), MaJIOAaKTMBHUM CMOCIO >KUTTS, TCHETHYHA
CXWJIBHICTh TBapWH, 3aBE3CHHS HOBHUX IIOPiJl, TOTAaHO aJaNTOBAaHMX JO HAaIINX

KJIIMATUYHUX YMOB, TIOTIPIIICHHS €KOJIOTTYHOTO CTaHy Ta SIKOCTI BOJIH.
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TAMETOIIATIL. BJIACTOIIATII. EMBPIOIIATII

Bypxoscbkuii Bosiogumup BitaniiioBuy

CTYJIEHT

IToropina Ipuna OuieriBHa

K.IL.H., JOUEHT

Hamionansauit Mmeauunuii yaisepcuret iMeHi O. O. boromornbiis
M. KuiB, Ykpaina

Mera: 03HaOMUTUCH 3 TOHATTSMH: «TaMeTOMaTis», «OJacTomaris,
«emOpionatisi».  Onumcatu  iX  €TIONOTi0, TAaToreHes Ta  MOPQOJIOTiyuHI
XapaKTEPUCTUKHU.

[IpenaTanbpHUIl TIEpioJ TPUBAE B1Ji MOMEHTY BUHUKHEHHS 3UTOTH JI0 IMOJIOTIB.
3a3Buuail MOro TPUBAIICTh CTAHOBUTH 9 KaleHAAPHUX MicsIiB, TOOTO 40 THXKHIB
(280 pwuiB). IlpenartanbHuii mepio y O10JOTiT PO3BUTKY TaKOXK MAa€ HaA3BY
KIMaTOreHe3, a IMpolec AO03pIBaHHS TraMeT B OpraHi3Mi penpoayKTUBHOIO BIKY
OTpMMaB Ha3By mnporeHe3. [lig yac mporeHesy Ta KiMaTOr€HE3y MOXYTh BUHUKATU
MaToOroJIOT1YHI MPOIECH, SIKI MPUNUHATO HA3MBAaTH TaMETOMATIsIMU 1 KIMaTOMaTisIMU
BIJIMIOBITHO.

["ameTomnaTisiMu B OLIBIIIOCTI BUITAKIB HA3WBaKOTh MatoJorii ramet [1]. 1o Hux
BIIHOCSTh TIOIIKO/DKEHHS SIMIEKIITUHU Ta ClepMaTo30iga IiJi 4yac OBOreHe3y 1
CriepMaTOreHe3y BiMOBITHO.

KimaTtomarii mpuiiHaATO miApo3aiiasaTé Ha 4 Tunu: Onmacromarii, emOpiomnarii,
panHi (eronarii, mi3Hi geromnarii [2].

Haii01nb1uii BINIMB Ta MEAUYHE 3HAYEHHS MAaIOTh raMeTonarii, 6j1acTomnarii Ta
eMOpionartii. Lle#t pakT mosicHIOETHCS TUM, 1110 MATOJIOTTYHI MPOIIECH, K1 BUHUKAIOTh
B 3a3HAY€HI MEPIOJIM MPEHATAIBLHOTO PO3BUTKY, B OUIBLIOCTI BMIAJKIB HECYTh 3a

co00I0 cepiio3HI Bagu Ta MArOTh HAWOUIBIIMK BIUIMB Ha KUTTEMISUIBHICTH Ta
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MOTAJTbIIE ICHYBaHHS TIJI0/1a B IIIJIOMY.

Tak, wmyramii, fKki BHHUKaIOTh B MpoIleci OnacTomaTii MaTUMYTb OUIBII
CepHO3HMI BILIMB, HDK MYyTallii, IKi BAHUKHYTh B PE3yJIbTaTi Mi3HbO1 eTonaTii [4].

Ile BigOyBaeThcs TOMy, M0 deTomnaTii XapaKTEPHU3YIOThCSI BUHUKHCHHS
nepeayciM TKaHUHHUX BaJl, TOJI SIK OJAcTOMaTrii CympOBOKYIOTHCS B OCHOBHOMY
BaJlaMH LIJIMX OpraHiB ado IUINX CHCTeM opraHizmy [3].

KitouoBi cnoBa: rameromaris, OmacromaTis, emOpiomaTis, KiMaTomaris,
deromnarisi, NpeHaTaIbHUN PO3BUTOK, MATOJIOT11, BaJIH, KUTTETISIIbHICTD.

[IpoHe3e3y — yTBOPEHHS, PO3BUTOK Ta JIO3PIBAHHS CTATEBUX KIITHH, I 4ac
SIKOTO MOXYTh BIJOYBAaTHCSI TaMETOMATII — MATOJOT1i, 1[0 MalOTh Y HE HAUOLIbIINN
BILJIUB Ha MOJAJIBII PO3BUTOK Ta KUTTEIISIBHICTD IO .

[lin yac mpouecy rameronaTii BiJOYBA€TbCS VYIIKOIKEHHS YOJOBIYMX Ta
KiHOUMX TameT. [laTonorii MOXyTh MaTH PI3HOMAHITHUN XapaKTep Ta MEXaHI3MHU.
[TounHaroum Bij MyTallii Te€HIB 1, K Pe3yJibTaT, BUHUKHEHHS CIaJKOBHX XBOPOO 1
CHAJKOBUX BaJl PO3BUTKY, 3aKIHUYIOUH XPOMOCOMHHMH a0epalisiMi Ta TEHOMHUMU
MyTaiisMud. Bcl i maTosoridyHi 3MIHM 3a3BHYail IPHU3BOJATH JO CaMOBUIBHOTO
abopTy ab0 BaXXKOi XPOMOCOMHOI XBOpOOHW, SIKI MaTUME€ CEpHO3HUN BIUIMB Ha
MOIAJTBITY KUTTEAISUTBHICTS OpraHizmy [5].

Mopdomnoriyno mpu MOMIKOIKEHHI AJipa TaMeTH MOXKYTh BiAOyBaTHUCS 3MIHU
TF€HETUYHOI0 amapaTy. 3MiHM TeHIB abo iX MyTaiii B MOJajbIly MPHU3BOJATH 10
3aKpITUICHHS [IUX 3MiH 1 epeiadl iX HaCTYITHUM KIIITUHHUM Te€HEPAIlisiM.

Cepen reHHUX 1 XpOMOCOMHHUX XBOPOO pO3pPI3HSIOTH MOBHI 1 MO3aiuHi (popmu.
[ToBHI (popmMHU XapaKTepU3yIOThCS HASBHICTIO AEPEKTYy T€HETUYHOTO MaTepiaily y
BCIX KJITHHAX opraHizMmy. Mo3aiuna ¢opma XapaKTepu3yeThCs ypaKEHHIM
CIaJIKOBOTO MaTepiajly JIUIIE B ICSKiM 4acTHHI KJIITHUH.

[IpoTsiroMm  TpeHATaTBHOTO  PO3BUTKY  TaKOX  MOXYTh  BUHHUKATH
OyacromnaTii - BUJ KIMATOMATIi, IO BUKJIMKAE MATOJIOTIYHI MOPYIIEHHS PO3BUTKY Ha
ctajii 6;actynu (0JaCTOIUCTH).

Bunnkarots Onacronatii 3a3Buyail B mepion IpoOJeHHS B mepmii 15 gHIB 3

MOMEHTY 3arutiHeHHs [6].
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[TpuunHamu GrmacromnaTii 3a3BHUYail € XpOMOCOMHI abepairii, Mo Mo€IHaHl 13
BIUTMBAMH CE€peNoBUIAa (€HIOKPWHHI 3aXBOPIOBAHHS MaTepi, TIMOKCiS TOIIO).
[TaTorenes Ta po3BUTOK BaJM 3aJI€KUTh BiJl BUAY YPaXKEHHs OJacTyIH.

Mopdosoriuna xapakTepucTruka 61acTonariii € pi3HOMaHITHOIO.

Cepen HuX: NOpYIICHHS IMIUIAHTAIlll OJacTONMCTU (EKTOIMIYHA BariTHICTH),
MoBepXHEBa a00 HAATO MIMOOKA IMIUTAHTAIllA OJIACTYJH B €HIAOMETPIM, MOPYIIECHHS
opieHTaIlli IMIUIAHTAIlli MO BITHONIICHHIO O C€HAOMETPII0, BaJd PO3BUTKY BCHOTO
eMOpioHa, JesaKl MOOJWHOKI BajJM, ABIMHMKOBI KadilTBa 1 aruiasis abo rimormiasis
aMHIOHY, aMHIOTHUYHOI HI’)KKH, YKOBTKOBOTO MiIKa [3].

B mnepeniky HaBeleHO €Kl BPOJKEHI BUAM PO3BUTKY HpH OJiacTonaTisixX:
MyCT1 3apOJIKOBI MIIIKKM — yYTBOPIOIOTHCS BHACIHIJIOK aruiasii abo paHHBOI 3aruoerni
eMOpiobyiacta 3 HACTymHOIO HOro pe3opOli€ro; Trimoruiasis Ta — amiasis
103a3apOJKOBUX OpraHiB (aMHIOHY, aMHIOTHYHOI HIXKKH, JKOBTOYHOTO MIIIKA);
NBIMHUKOBI  Bagud  PO3BUTKY — CHUMETPUYHA 1 acHMETpUYHA  JIBIMHS;
AUIIOTIArycC - 3poIleHa CHMETPpUYHA JBIHHS; TreTeponaryc — 3poiieHa HeCuMeTpUuIHa
NBIMHS, ¢ HEAOPO3BUHEHUM OJIM3HIOK Ma€ Ha3BY «Iapa3uTy.

EmOpionaris — BuJ KiMaTomarii, siki BUHUKalOTh 3 16-ro mo 75-uii neHb
BariTHOCTI BKJIFOUHO. [IpoTSrom 11p0ro mnepioay MOBHICTIO 3aBEPIIYETHCS 3aKJIaIaHHS
BCIX OpradiB mioAy (opraHoreHe3) 1 QopMyBaHHS aMHiOHa Ta xopioHa [1].
OcHOBHMMH HaciigKkaMu eMOpionaTiil € BpOA>KEeH1 BaJl PO3BUTKY OPraHiB.

OaHuM 13 HaWNOMIMPEHINMIUX TPUKIAAIB eMOpionaTii €  aJKoroJibHa
eMOpionaTis, 110 BIOMa MiJ HAa3BOI «AJIKOTOJBHUM CHHIPOM ILJIOAQ», SKHUM
NPOSBIISIETHCS] BPOHPKEHUMH BaJaMU PO3BUTKY 0araTbOX OpPraHiB i CHCTEM.

EmOpiomnarii maroTh OUIBII PO3MIMPEHY Ta CKIAJHY KiIacu(iKaiiio, HIK
NomnepeIHLO 3a3HayeHl MaTOJOTIUHI 3MIHM TUIony. lle MOosSCHIoEThCS TUM, IO Ha
MOMEHT MOXJIUBOCTI TIOSIBM eMOpiomnaTii B €MOpIOHI yTBOPIOIOTHCS OpTaHH Ta
CKJIa/IHI TKaHWHHI CTPYKTYpH, 110 30UIbIIYy€E BaplaTUBHICTh Ta KIJIbKICTh MEXaHI3MIB
YTBOPEHHS MATOJOTTYHUX MPOLIECIB (MyTalllid, YIIKOIKEHb TOILIO).

KnacugikyoTe Bagu po3BUTKY OpraHiB 3a HACTYHMHUMH I'SSTbMa OCHOBHHUMU

IMpUHOUIIaMH.
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Etionoriyna knacudikaris. Etionoris xapaktepusye NpuUpoay BUHUKHEHHS
TUX, Yd 1HIMX Baja. Jlkepena BUHMKHEHHS eMOpiomaTiii MOXyTb OyTH TaKUMHU:
CragkoBi Je(eKTH TeHiB, aHOMaJlli XpoMocoM abo TeHoMa Yy IIJIoMYy; BILIUB
TepaToreHHux (akropiB ¢i3uuHOi Tpupoau (10HI3ylOu€ BHUIPOMIHIOBAHHS, TSKI
Cumonapa); BIUIMB TepaTOreHHUX (AKTOPIB XIMIYHOI TpUPOAX (aJIKOToJbHA 1
TajgigoMigHa — emOpiomnarii); BIUIMB  1HQEKIIHHUX  TepaTOreHHUX  (HaKTOpiB
(pyOeomnsipHa 1 IUTOMETANIOBIPYCHA eMmOpiomaTii); TSKKI 3aXBOPIOBAHHS Martepi
(mabeTnyHa 1 THPEOTOKCHYHA eMOpionaTii).

Tonorpado-anaromiuna knacugikamig. [lorpanuTy miJ BIUIMB MaTOJIOTTYHOTO
MPOIECY MOXKYTh BCl OpTraHU Ta iX CUCTEMH, OJHAK HAUMOIIMPEHIIIUMHU aHOMAITISIMU
€ BaJll CEpPLEBO-CYJUHHOI 1 LEHTPaIbHOI HEPBOBOI CHUCTEM Yepe3 Te, IO S IHX
OpraHiB XapaKTEpPHUI TPUBAIMI TEPATOTEHHUIN TEPMIHAIITHUI TIEPIO/I.

TeparoreHHu#l TepMiHALIMHUK TEepiog - MPOMDKOK 4Yacy MpOTIroM
KIMAaTOT€HE3Y, YNPOJIOBXK SKOrO TEpaTOoreHHU (akTop 31aTHUN BUKIUKATU
dbopMyBaHHS Baau PO3BUTKY OpTaHy.

KinpkicTe Bajz. YpakeHHIO MOXE MiJJaBaTHCh SIK OJWH OpraH 1 CUCTeMa
OprasiB, Tak 1 J€KUIbKa CUCTEM OPTaHiB.

MexaHisM po3BUTKY. ICHYIOTh mepBUHHMI (BHACIIIOK TEPATOTEHHOTO
¢dakTopy) Ta BTOpUHHUI (BHACIIOK IEPBUHHOTO) MEXaHI3MHU PO3BUTKY €MOPIOTATIH.

Xapaktep Mopdosoriunux 3MmiH. [lo Xapaktepy MOpPQOJOTIUHUX 3MIH
BIJTHOCSITh UYMCIIEHHY KUIbKICTh Baj. Cepeln HUX: areHesis/aruiasis — BpOJKEHA
BIJICYTHICTh OpraHy; 3MIHa pO3MIpy OpraHiB; 30UIbIICHHS YMCJAa OpraHiB; aHOMaJi
pO3TallyBaHHs; BaJM PO3BUTKY KaHaIIB 1 MPUPOJHHUX OTBOPIB; HEPO3ILICHHS a0o
(GIHTTS OPraHiB; BPOHKEHA TUCXPOHISl — MOPYIICHHS TEMITIB JO3PiBaHHS OPTaHiB 1
TKaHuH [4, 3].

BucnoBku. Otxe, B Mpoleci NPeHaTaJIbHOTO PO3BUTKY MOXKYTh BHUHHUKATH
pI3HOMaHITHI MyTalii Ta MNaToJOrI4HI MpolecH. byno omucaHo MexaHi3MH
BUHUKHEHHS, €TIOJIOTII0 Ta MaTOTreHe3 raMmeTonartid, OjacTomartiii Ta emOpiomaTii.
JleTanbHe BUBYEHHS Ta JOCIHIIKEHHS MEXaHI3MIB BHHHKHEHHS Ta Mepediry JaHuX

I1aToJIOTIH B HCpCHCKTI/IBi JO3BOJINTH 3aro0iraTu YCKIIAAHCHHAM PO3BHUTKY ILIIOAA,
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MosIBl BPOJDKEHUX BaJl Ta Habarato 3MEHIIMTh PU3MK BUKHUJHIB Ta IMEpeAYacHOi

CcMepTi eMOpioHa.
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EKOJIOTTYHA ®LI10OCO®IS TA Ii POJIb Y ®OPMYBAHHI
EKOJIOI'TYHOI CBIJOMOCTI B OCBITHLOMY MNPOIIECI:
BUKOPUCTAHHSA CYYACHHUX TEXHOJIOI'TA
TA NEJATOI'TYHOI MAUCTEPHOCTI

3aBoaniii Tersina BanepiiBua,

CTapIINil BUKJIa1a4

Apo3aoB Ouexciit AHATOJTiIIOBHY,
BHUKJIaa4-METOIUCT

Yasaao BanenTuna SIkiBHa,

CTapIIni BUKIaJaY,

Konemx xopeorpagpiyHoro MUCTEITBA
«KuiBchbka MyHIIIUIIaIbHA aKaJeMisl TaHIIIO
imeH1 Cepka Jludaps», M. Kuis

Beryn. Opniero 3 HaWBaXIMBIMX MOpoOJIEeM Cy4dyacHOCTI € Oesleka
KYJbTYPHO-IIUBUII3AIMHOTO Ta €KOJIOTIYHOTO ICHYBaHHS JIOAUHU. JUCKycii mo10 ii
BUPIIICHHS BEAYTHCS B MIMPOKUX KOJIAX HAYKOBIIIB, OJTHAK MPOBIJHA POJIb OCTAHHIM
4acoM HAJIEKUTh CHELialIicTaM 3 MUTaHb eKOoJoriyHoi ¢inocodii. Came 11eil HanpsIm
30Cepe/DKCHN Ha OOIPYHTYBaHHI CIIOCOOIB MHCJICHHS, a TaKOX IPaBWiI, IO
3a0e3MeuyloTh MPUWUHATTA BIJMOBIIHUX Ta 3BaXEHUX PINICHb, IMOB'S3aHUX 3
OXOPOHOK HaBKOJHUIIHBOrO cepefoBuia. OCBITHI 1HIIIATUBHM B yMOBax CTaJOro
PO3BUTKY BIIKPHTI ISl BIUTMBY ekoJioridHoi ¢ginocodii [3]. ToMy odeBHIHOIO cTa€e
HEOOXIJTHICTh HANMOBHEHHA OCBITHIX CTparerii 1 mnporpam  (iiocoPpchkum
KOHTEKCTOM, IO 3HaXOAWTh BUPAXEHHS Y (POPMYBaHHI €KOJOTIYHUX IIHHOCTEH 1
OB’ SI3aHUX 3 HUMHU HOPM TIOBEIIHKH.

Meta pob6oTu. MeTta AOCHIIKEHHS TOJISITa€ y BU3HAYEHHI POJII €KOJIOTIYHOT
dimocodii y GopmyBaHHI EKOJIOTIYHOI CBIJOMOCTI, a TaKOX CHCTeMaTH3aIlii
cydacHUX (opM MenaroriyHoi podoTH y i ramysi OCBITH.

Marepiaiau Ta MeToau. EkosioriyHa cBiIoMiCTh — 11€ 0JiHa 3 (OpM CYCHUIbHOT
CBIZJOMOCTI, IO XapaKTepU3YEThCS 1HAUBIIYaJbHOIO Ta KOJEKTUBHOIO 3JATHICTIO

YCBIJJOMIJIIOBATH HEPO3PUMBHUI 3B'SI30K JIOJUHU 3 MPUPOJIO0, 3AJIEKHICTh JOOPOOyTY
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JIOA€M BiA LUTICHOCTI Ta BIJHOCHOI CTIMKOCTI MPUPOAHOTO JOBKIUIA Ta
BUKOPHUCTAHHA IILOTO PO3YMIHHS B MPAKTHYHINA MisbHOCTI. EKONOTiUuHYy CBiTOMICTD
Hapasi MOXKHA PO3TJIAJIaTH SIK OAWH 13 0a30BUX eJeMEeHTIB cBiToriay. Lle o0ymoBuio
BU3HAYCHHS METOJIOJIOTIT JOCTIIKSHHSI.

B poGoti Oynm 3acTocoBaH! MPUHIMIN Ta METOAM COIiadbHO-(})1I10CO(CHKOT
Teopii, ska 3abe3reuye METOJ0JIOTIYHY OCHOBY Mi3HAHHS CYCIUIBHUX TPOIIECIB 3a
paxyHOK cHucTeMaTu3allii HalOULIbIl 3aralbHUX TOHATh, KaTEropiil, 3aKOHIB, IO
B1IOOpaXaloTh KJIIOUOBI Ta HEOOXITHI CTOPOHH CYCHIIBHOTO JKUTTS, WOro
1ICTOPUYHUHN PO3BUTOK. HallBasKITMBIIIOO € BUMOTa BUXOJAUTH B Mi3HAHHI 3 TPUHIIUITY
PO3BUTKY, OCKUIBKM €KOJOTIYHA CBIJIOMICTh, MAalOUM JIAJEKTUYHUN XapakTep, He
3aJUIIAE€THCA HE3MIHHOIO, XO4Ya 3HAayHa 4YacTHHA 11 €JEMEHTIB Ma€ BIAHOCHY
CTIMKICTh. PO3BUTOK €KOJIOTIYHOI CBIJOMOCTI O3HA4a€ MOSIBY SIKICHUX 3MiH, HOBUX
dbopm ioro Oyrrs (IHHOBAIii Ta HOBOBBEIEHb), a TaKOXK IIOB'S3aHUX 3
NEPETBOPEHHAMH MOTO BHYTPIIIHIX Ta 30BHIIIHIX 3B'SI3KIB.

HaiiOinipil  onpanbOoBaHUM MUTAHHSM B €KOJIOTIYHIM mpoOjeMaTuill €
KOHIIETIIISI CTAJIOr0 PO3BUTKY, B SIKI MPOTOJIONIYIOTHCSI OCHOBHI ITUTI: 30€peKEeHHS
O0locdepu Ta BMKUBAHHS JIIOACTBA. [[pUHIIMIM CTanoro po3BUTKY TICHO MOB'A3aHi 3
GyTypOJIOTIUHUM MIIXO0M, IO JTO3BOJISIE CEPENl PI3HUX albTEPHATUBHUX BaplaHTIB
BU3HAYUTH HAUOLIBI peaabHi TEHACHIIIT 3 TEPCIEKTUBOIO Ha MaiOyTHE.

[Ipu mociimkeHH1 eKOJIOTTYHOI CBIIOMOCTI OyB BUKOPHUCTAHUM aKClOJIOTTYHUN
MiJX1JI, OCKUIBKM BOHAa Ma€ I[IHHICHUW XapakTep, OpPIEHTOBAHWW Ha TMparHEHHs
JOCSTTA TapMOHII Yy CHCTEMI «IIOAWHA — MpUPOJa», MO GopMye TEHACHIIIT
KyJIbTYPHOT'O PO3BUTKY CYy4acHOT IIMBLII3ALI1i.

Takoxx OyB 3acTOCOBaHMN MDKIUCUMIUTIHAPHUM WiAX1A, M0 mepeadavae
BpaxyBaHHs JOPOOKY pi3HMX JUCHUIUTIH: ¢iutocodii, icTopii, reorpadii, NCUXOIOTI,
KyJIbTypoJsorii, couiosnorii, ekojorii Ttomio. Ile o0OymMOBHUIIO 3BEpHEHHS [0
COLIIOJIOTIYHUX, €THOJOTIYHUX, COLIAIbHO-IICUXOJIOTTYHUX Ta I1HIINX METOIIB
JIOCITIKEHHS.

Pe3yabTatu Ta 00roBopenHs. [IpoOnema cTaBieHHS JTIOJWHU JO MPUPOJIH,

€TUYHUX AaCMEKTIB i1 B3a€EMOBIAHOCHH 3 HABKOJHIIHIM CBITOM, CIpoOa CTBOPEHHSI
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TFapMOHIMHOIO CYCHUIBbCTBA, LIO JKUBE B €IHOCTI 3 HABKOJHIIHIM CEpPEIOBHUIIEM,
XBUJIIOBAJIA 1 TIPOJIOBXKYE XBUJIIOBATH JIFOJICTBO IMPOTITOM yChOTO HOTO iCHYBaHHS.
OO0pana npobyeMaTrka 3HaAHIIUIA CBOE BIIOOPaXKEHHS y MPalsiX BIJIOMUX MUCIUTENIB:
[Tiparopa, I'epakmita, Cenekun, ABryctuna, Kanra Tta Oaratbox iHmmx. MokHa
TAaKOXX BIJI3HAYUTH i1 ONpaIfOBaHHS y TOJITHYHUX Ta PENIrIMHUX KOHIEMIsX,
17I€0JIOTIYHUX Ta EKOHOMIYHUX JOKTPUHAX.

B cyuacHiif Haymi IiJicCHe BUBYCHHsSI O3HAYCHHX MHUTAaHb BEIETHCS Y paMKax
Takoro po3auty ¢im1ocodCchbKOro 3HaHHS, SK ekoJsioridyHa ¢imocodis. Llel HaykoBuit
HampsM HalUJICHW Ha Mi3HaHHS Ta OCMUCIEHHSI MPOIIECiB, 10 BIAOYBAIOThCSA B
LIJIOMY, BUSIBJICHHS 3arajbHUX 3aKOHOMIPHOCTEH, PO3yMIHHS MICLS JIFOAWUHHU Y CBITI.
Exonoriuna dingocodis sik caMocTiiiHa TalTy3b HayKu cpopmyBaiacs 10CUTh HEJABHO,
y XX cr. Bona TicHO moB'A3aHa 3 Tak 3BaHOI INIMOMHHOIO ekojorieo (Deep
Ecology), po3pobaeHoro HopBe3bkuM (pitocodom A. Heccom [3] Ta dpaHIry3pKuM
ncuxoaHamitTukoM Ta (Guiocopom @. I['Barrapi [1]. besmocepennbo TepMiH
«exodinocodis» («exkocodis») OyB ynepuie Bukopuctanuii A. Heccom y 1973 p.,
KWW HATOJIOIIYBaB, IO HAMPSIMU 1HTEPECIB €Kocodii € BaplaTUBHUMU 1 BKIIIOYAIOTh
He nuie (GakTy 3a0pyHEHHS, PECYPCH, HACEJICHHS], a i LIIHHICHI npiopuTeTH [1].

VY 1980 pp. ckimagaeTsess po3yMiHHS mpeaMeTa eKoditocodii sK KOMIICKCHUX
coiabHO-(QUTOCOPCHKUX TOCIIIKEHb B3a€MOJIII CyCHUIBCTBA Ta MpUpoau. B cBoro
yepry, ®@. I'Bartapi y 1990 pp. po3poOuB cBiil miaxig 10 po3yMiHHS ekodinocodii,
3aCHOBAHMI HA TPHOX OCHOBHUX YAaCTHHAX: €KOJIOTisl HABKOJUIIHHOTO CEPE/IOBHUIIIA,
colllaJibHa €KOJIorisd (EKOHOMIKa Ta COLialbHI pPOJIl) Ta MEHTalbHa €KOJIOTis,
noB's;3aHa 3 TcuxoJiorieto. HaykoBelp CHiBBIIHOCHB €KOJIOT1IO CepeoBHUIa 13
«COLIAJILHOIO €KOJIOTIE0 po3yMy». BiH HarosjomryBaB, 1m0 03 TEBHUX 3MiH
COIllaJIbHOI Ta MaTepiaiabHO1 chepHu JIOJCHKOTO CYCHiIhCTBA HEMOXKJIMBI JIOKOPIHHI
3MIHH Y CB1IOMOCTI JIFOZCH.

B nanuii yac exosoriuny (¢isocodito BU3HAYAIOTH K 0071acTh (i10cOPCHKOTO
3HaHHA, M0 JOCHKYye (utocodchki MpoOIEeMU B3a€EMOJII JKMBUX OpPTaHi3MiB 1
CUCTEM MiX COOOI0 Ta CEPEOBHUIIEM CBOTO MpOKuBaHHS [4]. PO3BUTOK €KOIOTTYHOT

dimocodii fige B pycii OUIBIIT IIUPIIOT0 PO3YMiHHS €KOJIOT11, HIXK Tally3b 010JI0T1i 4n
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chepa BITHOCHH MIX JIOJUHOIO Ta mMpupoaor. BoHo Oe3nocepenHbo MmoB’si3aHe 3i
3HAYHUM PO3IIUPEHHSM Ta YyHIBEpCATi3alli€l0 KOHIISMIII €BOJIOIi, BHUPaKEHOI B
Cy4YacHii KOHIIEMIli yHIBepcaIbHOTO (200 I100aJIbHOI0) €BOJIIOIIIOHI3ZMY.

Hapa3i # 3MICT TOHSATTS «EBOJIOIS», SKE paHile 3acTOCOBYBAJIOCS
NEepPEeBaXHO JI0 KUBOI MPHUPOAM, CTa€ HA0AraTo MMPIIUM. Y TOHSTTS «EBOJIOILIS
YBIMIUIM YC1 3HAYEHHS, SKUMHU HAIMOBHIOBAJIOCA TMOHATTS «PO3BUTOK», 4epe3 sKi
OCMHUCTIOBAJIUCS: 1HIWBIyaJlbHUH PO3BUTOK JIIOJWHU (OHTOT€HE3) Ta PO3BUTOK
monactBa (dutorenes). [lo HpOro Takox Oyiau J0JaHI HOBI 3MICTH, 110 BHHHUKIIU
3aBJISKH 3aCTOCYBaHHIO CHCTEMHOTO TEOPETUYHOTO OAaYCHHSI.

[Ipupona € swmme ¢QparMeHTOM TIJI00AIbHOrO, abo0  YHIBEPCAJIBHOTO,
eBosroriitHoro mpornecy. Crpoba OCATHYTH BCl TOYKH JOTHKY €BOJIIOIIT Ta
PO3BUTKY — II€ Cy4acHa MEPCIEKTHBA PO3BUTKY Pi3HUX Tally3eil 3HAHb.

JloJaBaHHSI €KOJIOTTYHOTO aCHEKTy 10 TEOPETUYHOI €BOJIIOLIMHOT OCHOBH, SKY
MOXHa PO3YyMITH B PO3IIUPEHOMY, MDKIUCIUIUIIHAPHOMY, a HE JIUIIE Y BY3bKOMY
010JIOTIYHOMY CEHCi, TPU3BEIO JO MOSBH €KOJIOTTYHOTO MiAXOAY SK JOCTITHUIBKOT
CTpaterii B pi3HUX Tally34X HAYKOBOTO 3HAHHS Ta MOOYJIOBH HOBOI KOHIIEMI[IT OCBITH
[2].

JlonaBaHHSI KOTHITUBHOTO AaCIMEKTy (PKUTTS SK MI3HAHHS) Ta acCMeKTy Teopii
CKJIQHOCTI (KMBI CHUCTEMM € CKJIAQJHUMHU) HaJae i AOCTIIHUIBKIN cTpaTterii
CIPABXHIO MDKIUCIUIUTIHAPHICTD.

Takum 4MHOM, €KOJIOT1YHA MEPCIEKTHBA B CYYaCHUX HAYKOBUX JTOCII1KEHHSIX
BUXOJIUTH Ha mepiunii miad. CbOroJiHI pO3TISAAIOTE €KOJIOTIIO [Ili, pO3yMy, >KHUTTS,
Mi3HAHHS Ta TBOPYOCTI, AYMKH Ta CJIOBA, 17€H, CIUJIKYBaHHS Ta yIpaBiIiHHSA [4].

VY neparoriui pO3MIMPEHUNA EKOJOTIYHUN MiAXIJ MOXKE BHUCTYINATH SIK
IHCTPYMEHT ISl MDKAMCIUIUIIHAPHOTO CHUHTE3y 3HaHb. HaBuaibHO-TiemaroriyHui
MpOLEC, CMOCIO CHNUIKYBaHHS BYMTENs 1 y4HS TOMl BIAOYBA€ThCS SIK IMOBHOIIIHHA
KOMYHIKaIlis, J1ajior, B3aEMHE KOHCTPYIOBAaHHS IMpeIMETHOi 00yiacTi 0OrOBOpEHHS.
OcsiTa B 1IbOMY CEHC1 nepectae OyTH (GopMaJIbHUM MPOILIECOM Iepeaadi 3HaHb BiJl
OJIHI€] JIFOAWHM A0 1HINOI, a TpaHCchopMyeTbes y cepenoBuile, e (HOpMyHOThCS

YMOBH, 3a SKHX CTAaOTbh MOXKJIMBHUMH IIPOLHCCH I'CHCPYBAHHA 3HAHb CaMHUM YYHCM,
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HOro akTHBHA 1 MPOJYKTHBHA TBOpYA AisUIbHICTh. CTBOPIOETHCSA HENIHIMHA CUTYaIlis
BIJIKDUTOTO JIaJiOTy, IIO0 PETYJIOETHCSA €IEeMEHTaMH MO3UTHBHOTO Ta HETATUBHOTO
3BOPOTHOTO  3B’SI3KYy,  CIUIBHOI  OCBITHBOI ~ MPUTOJAU, MOTPAIUIAHHSIM B
CaMOY3rOJUKEHHM CBIT y pe3yibTaTi BHUpPIMICHHS MNpPOOJEMHHX CHUTYyallli MiJ dac
ypoky. OcCTaHHE oO3Hayae, MO 3aBIASKU CIHUIBHIA AiSUIBHOCTI BYUTEIb 1 YYEHb
MOYMHAIOTh (YHKIIOHYBATH 3 OJHAKOBOIO IIBUIKICTIO, KUTHU B OJHOMY TEMIII.
Y4uuTenp He TPOCTO CTAaBUTh MUTAHHS, HA K1 3a34aJICTib 3HAE BiAMOBIAb, X04a TaK 1
OyBae Ha TNOYATKOBHMX eTamax HaBuyaHHsA. BiH Qopmymioe 3aBmaHHS Tak, 100
pO3MOYaTH CMUIbHE JOCHIIKEHHS, 00 MOro y4eHb 3alliKaBUBCS TAEMHUISAM OYTTS,
3p0O3yMiB HEBUUEPIIHICTh 3HAHb MPO CBIT 1 OTpUMAaB Oa)KaHHS HE CTUIBKU «3HATH
I110», CKUIBKH «3HATH SIK».

Cepen cydacHUX TEXHOJIOTIN CIIiJT BIA3HAYUTH 1HTEPaKTUBHICTh. Bukiamgad ta
y4€Hb CTalOTh CIIBaBTOPAaMHM, CIIBIPALIOIOUYM OJUH 3 OJHHUM, IepedyBalOTh Yy
CUHEPreTUYHOMY 3B’SI3KYy. YUUTENIb NOBUHEH HAaBUMTHUCA OAUUTH, IO XOBAETHCS 34
TUM YM 1HIIMM YYHEM, 1 HaBUYUTHCS Horo po3ymitu. HaBuaHHsA — 1e HE mepenaya
3HaHb, a NpoOymkeHHa aymi. Came B IbOMY MoJsrae TanaHT neparora. OCHOBHa
npo0JjemMa MoJiArae B TOMY, SIK 3A1MCHIOBaTH YIpaBIlHCHKI BIUIMBHU, HE KEPYIOUH, K
BUIITOBXHYTU CUCTEMY Ha OJIMH 13 BJIACHUX 1 CHOPHUATIMBUX LUISIXIB PO3BUTKY, SIK
320€3MeUNTH CAMOBPSIHICTD 1 caMOYIIpaBliHHA. TakoX HEOOX1JTHO IMOJ0JIATH XaocC
(HeopraHizoBaHICTh 1 CIIOHTAaHHI MPArHEHHS Y4HA), HE MOA0JABLIM WOT0, a 3pOOUBIIH
1oro npuBaOIMBUM, KPEAaTUBHUM, MPArHyYuM 1HHOBaIlii. Po3mupenuit ekonorianui
MIJIX1J 10 OCBITHU TOJISITAa€ B CTUMYJIIOBaHHI a00 MPOOY/XKEHH1 OCBITH, OCBITH SIK
BIJIKpUTTA cebe abo criBmpalli 3 CO000 Ta 3 THIIMMHU JIFOAbMHU.

dinocodcbka MOAETH €KOJIOTIYHOI CBIIOMOCTI € Oa)kKaHUM CTaHOM PO3BUTKY
COLIAJIbHOI CB1ZIOMOCTI, KOJIM BUCOKUH PIBEHb 3HaAHb PO MPOLIECH, 110 BIIOYBAIOTHCSA
B EKOCHCTEMI, CYNPOBOKYETHCS I1HTENEKTYyaJIbHOKO 3JaTHICTIO CIpUAMaTH Ta
nepeadavaT €KOJIOTIYHI HACIIKHM BJIACHOI CBIIOMOCTI, BUNHKH, a TAKOXK MOPAIbHY
YYTIUBICTh LI0JI0 CTOCYHKIB MIX JIFOJMHOIO Ta Npupoaor. Exornoriuyna ¢igocodis
KOJIMBAETHCA MDK EKOJIOTTYHMM 1 COIIaJIbHUM 3HaHHSAM. JIJIsI OCBITHIX MpOIIECiB

BOKJIMBUM TaKOX € IHIUBIAyaJIbHUN XapakTep Ii€i qucuuiuting. BoHa npusBena 1o
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MPOPUBY, 110 BU3HAYAETHCS HOBUM MOTJISIIOM Ha MICIE JIOJUHH Y CBITI IPUPOJU Ta
HOBHUM CIIOCOOOM MHCJICHHS PO JIIOUHY Ta MPUPOIY H B3a€EMOJII0 MK HUMHU.

BucHoBkH. Y cy4acHOMY CBITI €KOJOTIYHMM MiAXiJ B Teopii Ta MPaKTHIl
OCBITM MOXXHAa BHM3HATH €BpUCTHUYHUM. Ha #oro ocHOBi ¢GopMyIOTh IliKaBi
KOHIIENTYaJIbHI 1]1€1, BIIKPUBAIOTHCS HOBI MOXJIMBOCTI JIJII OOTOBOPEHHS CKJIQTHUX
npoOieM B3aeMOJii JIIOAMHU 3 HABKOJHUIIHIM CEPEJOBHUIIEM 1 OCMMCIICHHS
JIOAICHKOTO CBITY Ta CBITY MPUPOH B IsIoMy. ToMy B JOCTIIKEHH1 OyJia po3riisiHyTa
ekoJioriuHa ¢isocodis sk HOBa caMOCTIHHA raiy3b (p1710c0hCbKOTO 3HAHHS, 1CTOPIs 11
CTaHOBJICHHS Ta CYTHICTb, IIOTEHII1AJ] BUKOPUCTAHHS B OCBITHBOMY IPOIIEC] 3 METOIO
(dbopMyBaHHSI €KOJIOTIYHOI CB1JOMOCTI.

[Ipn po3risiii €KOJOTIYHOI CBIIOMOCTI SIK CHUCTEMH OyB BUKOPUCTaHUMN
KOMILUIEKCHHUM, CUCTEMHHI, CTPYKTYpHO-()YHKLI1OHAJbHUMN, [UBUII3AIIAHUN Ta 1HII
MIXOU, a TaKOXX MPHUHIUIN ICTOPUYHOCTI, TPAJAMIINHI METOAU M1aJIEKTUYHOTO
MUCJICHHS.

VY3arajabHEHHSI TEOPETUYHOTO Ta MPAKTUYHOrO JOPOOKY 3 peanisallii OCBITH y
Harpsmi (HOpMyBaHHS E€KOJIOTTYHOI CBIJIOMOCTI MeTOoAaMH eKoJyoriuyHoi dimocodii
J03BOJIMJIO 3pOOMTH HACTYIHI BUCHOBKU. JKHMBY Ta HEXHUBY NPUPOIY HEOOX1THO
CIpuiiMaTH SK I[IHHICTh CYYacCHOCTI, IO 3a0e3MeunTh MIAaHOOJIWBE Ta TMOBAXKHE
BIJTHOIICHHS 3 OOKY JIoAMHU. KOHTaKT 3 MPHUPOAOI0 HE MOXKE OOMEKYBATHUCS JIHIIIE
MaCUBHMM  CIOIVISIAaHHAM. YYHI MarTh YCBIAOMHMTH LI IIHHOCTI 4Yepe3
NEPEOCMUCIICHHS €JIEMEHTIB HAaBKOJHUIIIHHOTO CBITY SK ECTETUYHHX OO €KTIB.
Penpesenraiiss npupoau y napaxynokHIX CTPYKTypax J03BOJUTH BBECTH il y CBIT
moauuu. Toxdl 1l eleMeHTH NepEeTBOPATHCA 3 CYTO (PI3MYHMX 00’ €KTIB HA SIBUIIIA, SIKI
OyIyTh BOJIOAITH IIHHOCTSMH, MOAIOHUMU 10 THX, IIIO MPUCYTHI B JIFOJCHKOMY CBITI.

TakuM YMHOM, MOKHA CTBEPIKYBATH, IO €KOJIOT1YHA (pu1ocodisi BUHUKIA SIK
BIANOBIAb Ha pPYHHYBaHHS CBITY MNPHUPOAM, IO OE3MOCEPEAHBO MPHU3BEIO A0
exosoriyHoi karactpodu. CporojHi, MpU ICHYBaHHI BEIMYE3HOTO PO3PUBY MiXk
JIOJMHOI0 Ta PEIITOI JKUBOTO YM HEXHUBOTO CBITY, €KOJIOTi4Ha ¢iaocodis
30CEPEIKYETHCS, 30KpeMa, Ha OOTPYHTYBaHHI CIOCOOIB MUCJIEHHS Ta PETYJIOBAaHHI

plllieHb 1 Ji, 110 TOB’sA3aHl 3 OXOPOHOI HABKOJMIIIHBOTO cepefoBuiia. OCHOBHA
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MeTa — yTpUMaHHs Ta 30€peKeHHsI MOro B TaKOMY CTaHi, SIKHH Oy/e KOPUCHHUM SIK
JUIA CBITY JIOJWHHM, Tak 1 Juisi CBITY mpupoau. ToOTo, ekonoriuHa Qimocodis
BUCTYIIAa€ SK MapkKep HOBOi epu Ta ii (inocodcrke oO0IpyHTyBaHHSA. BoHa ctae
OCHOBOIO JJIi HOBOTO CHOCOOY MHCJICHHS IIOJAO IIMPOKOTO KoJia MpoOiem,
MOB'SI3aHUX 3 €KOJIOTI€r0. A 3B’SI30K MDK €KOJIOTTYHOIO (Pitocodiero Ta OCBITOO IS
CTajJoro PO3BUTKY 3a0e3nedyuTh (QOpMyBaHHS HOBOTO TOKOJIHHS 31 CTIHKOIO

€KOJIOTTYHOKO CBIJOMICTIO.

CIIMCOK BUKOPUCTAHUX JIZKEPEJI

1. Guattari, F. (1995). Chaosmosis an ethico-aesthetic paradigm. Indiana
University Press.

2. Mielkov, Y. (2020). From sustainable development to degrowth:
philosophical and educational strategies for sustainability. Philosophy of Education,
26(1), 37-53. https://doi.org/10.31874/2309-1606-2020-26-1-2

3. Nass, A., Rothenberg, D. (1989). Ecology, community, and lifestyle:
outline of an ecosophy. Cambridge University Press.

4, Valera, L. (2019). Ecologia humana. Nuevos desafios para la ecologia y

la filosofia. Arbor, 195(792). https://doi.org/10.3989/arbor.2019.792n2010

68


https://doi.org/10.31874/2309-1606-2020-26-1-2
https://doi.org/10.3989/arbor.2019.792n2010

YK 579.676/663.18
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KuiBchkuii HallloHAIBHUN YHIBEPCUTET TEXHOJIOTIHM Ta AU3ailHY
M. KuiB, Ykpaina

AHoTania: be3nakTo3Hl NpPOAYKTH Ha CHOTOAHI € €IUHUM BapiaHTOM
XapuyBaHHsA A 0ci0 3 HENEPEHOCHUMICTIO JIaKTO3H. [IpoTe, BaXIJIMBO pO3YyMITH, IO
JaHl MPOAYKTH MOKYTh MaTh HeOE3NeKy IpU CIOXKWBAHI, MOB’S3aHY 3 BUCOKOIO
KaJIOPIMHICTIO, KUPHICTIO. Takoxk, 0€371aKTO3H1 MPOJAYKTU MOXKYTh MICTUTHU IIKIJIUB1
PEUYOBHHM Ta alepreHu, Takl SK IJIIOTEH, TOPIXH Ta pi3HI KOHCEPBAaHTU. ToMmy,
BXJIMBO PO3YMITH HEOOXITHICTh PO3POOKM albTEPHATUBHUX (PYHKI[IOHAIBHUX
IPOJYKTIB.

KirouoBi cjioBa: 0e3/1akTO3HI TPOAYKTH, TIIOTEH, KOHCEPBAHTHU, MOJOKO,

GyHKIIOHATBHI TTPOYKTH

be3nakTo3Hi TPOAYKTH — 1€ MPOAYKTH, BUTOTOBJIEHI 0€3 BHUKOPUCTAHHS
nakTo3u. Jlakro3a — aucaxapuj, IO CKJIAJA€ThCs 3 TajlakTo3W Ta TJOKo3u [1].
Henepenocumicte nakto3u (LI) BUHMKae, KOJM TOHKUN KHUIIEYHHK HE BHPOOJISLE
JI0OCTaTHhO (DEpMEHTIB JlaKTa3zu JUIsl TepeTpaBieHHs JakTo3u [2]. BaxmuBum €
PO3YyMIHHSI CyYaCHMX MIJXOJIB KOPEKIl JaHOr0o CTaHy Ta MPOAYKTIB, SIKI O3HAU€HA
rpyna pU3MKy MOXE CHOXHBaTH. MeTow pobotu Oylio JOCHIIUTH JOCTYIIHI
0€3J71aKTO3HI MPOAYKTH Ta OLIIHUTH MOXJIUBY HeOe3IleKy iX BUKOpHucTaHHs. B poOoTi
BUKOPHUCTOBYBAJIM METOM CUHTE3Y, OMMCY Ta aHaJ13y HayKoBoi iH(opMairii.

Ornsig  3axBOpPIOBaHHS Ha HEMEPEHOCUMICTh JlakTo3u. HemepeHocumicTb
JAKTO3W TONIMPEHAa B YChOMY CBITI, X0d4a ii YacToTa pi3Ha B PI3HUX KpaiHaxX. 3a

nanumu BOO3, B €Bpormi HenepeHOCUMICTh JakTto3u Mmae 12-17% nHaceneHHs, B

69



VYxpaini — 15-35% nopocnux. HenepeHOCHUMICTD TaKTO3H Ma€ BUCOKY MOIIUPEHICTD Y
BCHOMY CBITI, KOJMBAIOUUCh B 57% 10 65% [3].

[le#i ctaH BUHMKAae 3 OJIHIE]T 3 JBOX MPUYMH: TEHETUYHO JETEPMiIHOBaHA
HETIePCUCTEHITIS JTaKTa3u a00 HASBHICTH IHIIOTO MUTYHKOBO-KHIIIKOBOTO po3nanxy [2].
Jins i€l rpynu  Jrojeld  HEoOXITHO pO3pOOMTH  crheliaibHi, O€3JaKTO3HI Ta
HU3BKOJIAKTO3HI ~ MOJIOYHI MpOAyKTU. [lepCleKTUBHUM HANPSIMKOM  PO3BUTKY
MOJIOYHO1 MPOMHCIIOBOCTI € IIJIbOBE BUPOOHUIITBO HAMOIB 1 MPOAYKTIB, CHEIIAIbHO
PO3pOOIEHUX IS JIIO/IEH 3 HEMEPEHOCUMICTIO JIAKTO3H.

3aeXHO BijJ TOTO, HACKIIBKU J0OpPE BCMOKTYETHCS JIAKTO3a B TOHKIN KHIIIII],
MOPYLIEHHST BCMOKTYBaHHS NOAUIAIOTH HA: MalbaOCoOpOWIil0 —  YacTKOBa
HECIPUUHATIMBICTD JI0 JTAKTO3HU, sIKa XapaKTePU3YETHCS HEMIOBHUM ii BCMOKTYBAHHSIM
CTIHKaMM KUIIKIBHUKA, Ta 1HTOJEPAHTHICTh A0 JAKTO3H — MMOBHA HECIPUUHATIUBICTh
1o Hei opra”izMmy. CUMNTOMU HENEPEHOCHUMOCTI JIAKTO3M 3a3BHYail HE BHUHHUKAIOTH,
AKIIO aKTUBHICTH JlakTa3u nepepuinye 50%. Lleit cran xapakTepHuil 1Jis MaIi€eHTIB 13
MOPYIIICHHSM BCMOKTYBaHHS, SIKI MOXKYTh O€3MEYHO CITOKMBATH 10 12 T JIaKTO3W Ha
JIeHb, 10 ekBiBaJeHTHO 250 M MOJIOKa, HE TOPYIIyIoud pPOOOTY IUIYHKOBO-
KUIIKOBOTO TPAKTY [4].

MoJsiouHi MPOAYKTH € HEBiJ €EMHOIO YacCTHHOIO IIOJACHHOTO pallioHy. Aje
TOJIOBHOIO MPUYUHOIO BIMOBH BiJ MOJIOKA € HEMEPEHOCHMICTh MOJIOYHOTO IYKpPY
(nmakto3u). ToMy akTyajqbHOIO € MpoOeMa BUBEICHHS JIAKTO3H 3 MOJIOKA Ta MOJIOYHUX
npoaykTiB. OCKUIBKA MOJOKO Ta MOJIOYHI TIPOAYKTH € I[IHHUMH JDKepeaMu
HE3aMIHHUX TIO)KMBHUX PEYOBHMH, I1X BHKIIOYCHHS 3 pallioHy TpHU3BEae 0
HEJOCTaTHBOTO HAIXO/HKCHHS 0araTb0X KOPHUCHUX PEUYOBHWH, IO TPHU3BEIEC JIO
3HIDKCHHST (PI3UYHOT Mpare31aTHOCTI Ta PiBHSA CTIHKOCTI J0 3aXBOPIOBAaHb Ta 1HIIIHMX
HECTIPUATIUBUX (PAKTOPIB 30BHINIHBOTO cepenoBuia [5]. ToMy mnepcrneKTUBHUM
BUPIIIIECHHSAM I11€1 TPOOJIEMHU € TEXHOJIOTiSI CTBOPEHHS MOJIOYHUX MPOAYKTIB, BUTBHUX
BiJI JTaKkTO3H a00 31 3HIKEHUM 11 BMICTOM.

HebGesneka cnoxkuBaHHs Oe3nakTo3Hux NpoaykTiB. Illkoma 0Oe3nakTo3HUX
MPOJIYKTIB HE J0BeaeHa. HaToMicTh HAYKOBO JOBEIEHO, IO O€37aKTO3HA MPOYKITis

30epirae OUIBIIICTh KOPUCHUX BJIACTUBOCTEH 3BMYAMHOTO MOJIOKA, HEOOXITHUX IS
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HOPMaJIbHOTO (PYHKI[IOHYBaHHSI OpraHizmy, a came: ¢ocdop, Kamiid, KaabIliii Ta
BITaMiHH.

[IIxona Ge3MakTO3HUX MPOAYKTIB MOXKE OyTH B TOMY, 110 BOHM IMPUTrOTOBaHI 3
OUTBIIOT KUIBKOCTI I[yKpYy Ta IHIIUX JIOJAATKOBUX KOMIIOHEHTIB, SIKI MOXYTh OyTH
IIK1IJTABUMU JIJISL 37I0POB s, SIKIIIO BOHHM 3HAXOJSATHCS B OUIBIINIM KOHIIEHTparlii. Takox
MOXKe OyTH HEOE3MEeYHUM, SIKIIO B JIOJUHU € ajepris Ha KOMIIOHEHT, 110 BXOJIUTh /10
0€371aKTO3HO1T IPOIYKITii, I1e MOXKE OyTH COsI, TOPiXH, TITIOTEH a00 KOHCEPBAHTH.

Crnocrepiraerbes 30UIbIIEHHS MOMUTY Ha MPOAYKTH POCIMHHOTO MOXOXKEHHS,
OCKIJIBKH BIJIOMO, IO MOKE€ ICHYBaTH B33a€MO3B’SI30K MIXK OBOYEBOIO JIETOI0 Ta
3HIDKEHHSIM PHU3UKY TAaKUX MATOJIOTIM, SIK paK 1 CEepUEeBO-CYyIWHHI 3aXBOPIOBAHHS.
CoeBe, MurjaJbHe Ta KOKOCOBE MOJIOKO € OJHHMMHU 3 HaWOUIbII CIOKUBAHUX
pociuHHUX MoJjoka. CoeBe MOJIOKO 0€3 JIaKTO3U Ta XOJECTEpUHY, Oarare OLIKOM Ta
IHIIMMHA  BaXJIMBUMM  CIIOJIyKaMHU, MOXE OyTH KOPUCHUM JUIsl TNPOQPLIAKTUKU
CEpLEBO-CYJMHHUX 3aXBOPIOBAHb;, KOAryJslii COEBOr0 OLIKa MOXHa CIPHUATH
J0JIaBaHHSIM 3aKBAaCOK, IO JI03BOJISIE OTPUMATH HMOTYpTONOAIOHMN TpoaykT. Kpim
TOT0, MPOJIYKTH, OTPUMaHi 3 KOKOCOBOTO MOJIOKA HE MICTUTh JIAKTO3H, XOJIECTEPUHY
Ta MICTUTh HHU3bKY KIJIBKICTh HACHUUYCHHMX KUPHUX KHUCIOT; KpPIM TOTO, KOKOCOBE
MOJIOKO TIOKa3aJ0 OubIll aHTHOKCHAAHTHI BIACTUBOCTI TMOPIBHSHO 3 KO3SYUM 1
KOPOB’SIYMM MOJIOKOM |[6].

YMOBHI MPUYMHM KO BiJ O€31aKTO3HUX MPOIYKTIB:

1. Taki Hamoi HE MOXYTh MOBHICTIO 3aMIHUTH KOPOB'S'Y€ MOJIOKO, TOMY IO B
HUX HEMa€ TBAPUHHOrO OiJIKa, SIKUA MICTUTh PO3UYMHHI (OPMHU KaJbLIiIO, KU JIETKO
3aCBOIOIOTHCS] OPTaHI3MOM.

2. Jlesiki BUM POCIMHHOTO MOJIOKA MArOTh Yy KiJIbKa pasiB OUIBIIE KUPY, HIXK
3BUYaitHe Mosoko. KokocoBuil Hamiil Mae xkupHicTb 24%, TOIl SIK MAcTEpU30BaHE
KOpOB'ssue MOJIOKO Haiuacrime 2,5 abo 3,6%.

3. Topixu — oAMH 3 HANCWIBHIIIMX aJlepreHiB, TOMY CIIOKMBAaHHS HamoiB 3
ropixiB MOKe MPU3BECTH 10 XapUOBOi HETIEPEHOCUMOCTI.

4. Y poCcIMHHE MOJIOKO MOXYTh JI0JaBaTH Pi3HI POCIHUHHI OJii, sIKI HE 3aBXKIU

KOPHCHI.

71



5. MicTaTe xap4oBi MT00aBKH: KOHCEPBAHTH, CTAOUII3aTOPU Ta €MYJIBraTOPH.
Ane HaWroJOBHINIE, IO BUPOOHWKH YacTO JOAAIOTH IIYKOp, 1 Ha HOTO MIKOAY
BKa3YIOTh BITUM3HSHI Ta 3apyOi’KHI €KCIIEPTH.

KokocoBe Monoko. Uepes HagMipHE CIIOKUBaHHS KOKOCOBOTO MOJIOKA MOXKYTh
BUHMKHYTH PI3HI MPOOJIEMH 31 3J0pOB’SIM, TakKi SIK TIMEPTOHIS, MOPYIICHHS POOOTH
ceplis, MiABUIIECHHS KUCIOTHOCTI IUTYHKA, M1JBUILICHHS X0JIECTEPUHY.

I'imeptonisa. Ilepma mpoGrnema, sika BUHUKHE — 1€ BHCOKHUN KpPOB’STHUM THCK
(rimeptonis). Lle Tomy, 1110 3aHaATO 6araTo KOKOCOBOTO MOJIOKA MOXE IPU3BECTH 0
30UTbLIEHHSI TPUTIILEPUIIB, TUILY KUPY, KU OpraHi3M MOX€ BUKOPHUCTOBYBATHU SIK
pe3eps eHeprii. Lle BrunBae Ha 3aKynoOpKy apTepiil 1 KpOBOHOCHUX CYIUH.

[Topymiennss podotu cepus. Ille ogHa HeOe3neka - MIABUIICHUNA PUBHK
CEpLIEBUX 3aXBOPIOBaHb. lle MOSCHIOETHCS THUM, IO KOKOCOBE MOJIOKO MOCTiHHO
TOTYETHCS TPU BHUCOKUX TEMIEpaTypax, IO MOXKE CIPUYUHUTH HAKOMUYCHHS
HIKIJTUBUX JKUPIB Y KOKOCOBOMY MOJIOLII.

[TigBuIIEeHHS KHUCIOTHOCTI NUTyHKa. [lopyIneHHs roiogayBaHHS KOKOCOBHM
MOJIOKOM MOJKE€ IIJIBHUIIUTH KHUCIOTHICTh IIUTYHKA, OCOOJIMBO SKIIO BH iCTe MOro Ha
rOJIOJHUI WIMTyHOK. B pe3ynmpTaTi 1 piMHA MOXKE YCKJIATHUTH TIEpETPaBIICHHS
IUTYHKOM 1HIIOT 1K1, TOMY O171b Y IUTYHKY HEMHUHYYA.

[TinBuienns xonecrepuny. Lleit ctan BUHMKae 4epe3 HAKOMUYEHHS B OpraHi3Mi
HAaCMYEHUX HKUpIB. TOMy HE pPEKOMEHIYeTbCS CHOKHUBATH BEIUKY KUIBKICTh
KOKOCOBOI'O MOJIOKA Ta 6araropa3oBo HarpiBaTH KOKOCOBE MOJIOKO.

CoeBe mosok0. Co€eBE MOJIOKO — 1I€ MPOAYKT POCIUHHOTO MOXOKEHHS, SIKUH €
OaraTuM JDKEpesoM MOXUBHUX pedoBUH. OnHaK coeBl 000U MICTATH Pi3HOMAaHITHI
IIKIJIJTUBI CTIONYKH, BKITIOYAIOUN aJIEPTeHH, aHTUTIOKUBHI (pakTopu Ta O10TEHHI aMiHU
(BA), siKi MOXYTb MEPEXOJIUTU B COEBE MOJIOKO.

[TommpenicTh aneprii, COPUIMHEHOI COI, CTAHOBHUTH OJM3bko 1-6% Yy miTeit
MOJIOJIIE TPhOX POKIB 1 Omuszpko 3—4% B mopocm. Ll amepris HOCHIIOETHCS
30UTbLIEHHS! HOPMU CIIOKMBAaHHA COi 1, SIK HACHJOK BMIIMK BIUIMB HOro OuIKa Ha
Toauny [7].

CoeBuit 010K (SP) BUALIAIOTE 13 coeBUX 0001B, TOpoX, KOHIOIIMHA. Xoya SP
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Ma€ TIEBHUW TEPareBTHYHUN €(EKT, BEIMKE CIIOXUBAHHA a00 TpHWBAE CIIOKHBAHHS
SP a6o cupux coeBux 000IB € MIKIIIUBAM JJIA 3M0POB's. Y IBOMY OISl 1Ie OYsI0
MOMIYEHO M0 COEBUM OLIOK HEraTMBHO BIUIMBA€ HA 3aJI03U BHYTPIIIHBOI CEKpeIlii;
KaHIICPOTCHHMWI BIUIMB Ha MiANUTYHKOBY, MOJIOYHY 1 IIIMTOBHIHY 3aJI03U; TOKCUYHUHN
BIUIUB HA HUPKH 1 MMEUIHKY; 1 aJIEpPT14H1 peaKilii.

[To61uHi edexTr coeBoro OinKa. Xoya BBaXAEThCs, 0 SP Mae pi3HI NO3UTUBHI
eheKTH Ha 3I0POB’S JIFOAWHHM, 3BITH TTOKA3aJIH, [0 CIIOKUBAHHS OUThIMX 103 SP, Hik
PEKOMEHIOBAaHO, MOXKE OyTH IIKIIJTUBUM. SP MICTUTh BENUKY KUIBKICTh 010aKTUBHHUX
PEUOBMH  CHOJYKM 3  TOKCHYHUMH Ta/ab0  MmKyMBUMH  edexktamu. B
€KCIIEPUMEHTAJIbHOMY  JOCIIIJKEHHI TMOPYLIEHHS po0OTH OOOJOHOK KHIIKOBOI
IIITKOBOT OOJISAIMIBKU, aTpodis MIKPOBOPCHHOK 1 3HIKEHHA O KUTTE3JATHOCTI
eniTenialbHUX KIITUH CIIOCTEPIraBcs MpHU BKUBaHHI cupoi coi. JlocaiAHUKN BUSBUIIH,
10 1HT101TOPU TPUTICUHY Ta JIEKTUH € 1HT101TOpaMU TPUTICUHY OCHOBHI OUIKH. JIEKTHH
3B'SI3YETHCS 3 KHUIIEYHUKOM EMITENII0 1 BUKIMKAIOTh IUIYHKOBO-KHIIKOBI PO3Jaau
3MiHa KOPITYCHOTO MEXaHI3My.

JlocmikeHHST TOKCHYHOCTI COEBOro Oinka. JlOCHIIHMKH ITOBIJOMUIIH, IO
1H'eK1li BOJHOTO €KCTpakTy SP y KposukiB 1 cobak Oyj0 BHU3HAHO CMEPTEIbHHUM.
CUPHI EKCTpPaKT MICTUTh BHCOKY Ypea3Hy AaKTUBHICTh, TOKCHYHY PEYOBHHY, SKi
BUKJIMKAIOTh CMEpPTh TBapWH. 3arajioM SP BupoOisie nBa 130epMEHTH ypeasH.
Cnemudiunoro mjisi emMOpioHa € ypea3a CHUHTE3YETbCS JIMIIE B €eMOpiOHI, IO
PO3BUBAETHCS, TOMAI SK BCIOJUCYIA ypea3a BUSBISIETHCS Yy BCIX TKaHMHAX, a caMe
KyJbTUBOBAaHI KJIITUHU, JTUCTS, eMOPIOHHU, KOPiHHS Ta 000JOHKHM HaciHHA. [loka3zaHo
OiBULIEHHST piBHSA ypeasu B SP  antuxapuoBuii edekr y mypiB. IH'ekiis
anpOyMiHonomiOHa (pakilisi, oTpuMaHa 13 CUpUX COeBUX 000iB, Oyja TOKCHYHOK Y
MOPCBHKHX CBHHOK.

BB coeBoro Oinka Ha €HAOKPHHHI 3ai03u. Benwmka KinbkicTh SP MicCTHUTB
HU3KY (piTOoeCTporeHiB Taki AK 3eHicTeiH, OioxamiH A Ta maia3ein. binmbmiicts 3
(GiTOeCTpOreH € TMOTEHUIHHO EHJAOKPUHHUMHM pYWUHIBHUMH pEYOBHMHAMHU  SIKi
MOPYIIYIOTh HOPMaJbHY POOOTY TOPMOHIB, a TaKOX pENpoayKTHBHa cuctema. lle

MOKa3ajau Pi3HI JOCHIIHKEHHS (DITOECTpPOreHW MarOTh 3HAYHUM BIUIMB HAa CTAaTEBUU
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PO3BUTOK 3 TOYKH 30pYy 3MIHM 4Yacy CTaTE€BOTO JA03pIBaHHS, €CTPOTEHHOTO IHKIY
nopyueHHs: QyHKIIH s€uHuKIB 1 rinmodiza a Takox aucyHKIi rinoragamyca. Kpim
TOTO, 11¢ OyJI0 3a3HA4YeHO, 110 30UIBIICHHS CIIOKUBAHHA SP BUPOOISETHCS IIKIIIHUBA
€CTpOTeHHa Ta TOUTPOTeHHA JISIBHICTS [8].

HebGe3neka MUrAaibHOrO MOJIOKa ISl 3I0pOB'sl. MUTainb BBaXKAETHCS APYTUM
3a TOMYJSPHICTIO TOPIXOM y CBITI (mcis apaxicy). Aje BiH IIKIJJUBHA TpH
HAJUIMINIKy B pamioHi. Tak, peryaspHe BXUBaHHSI MUTJAII0 MOXKE BHKIUKATH
npo0IeMH 3 NUTYHKOBO-KHUIIIKOBUM TPAKTOM, SIKIIIO BU HE I’ €T€ IOCTATHHO BoaU. Beim
B1JIOMO, 110 KJIITKOBHMHA 3B'A3y€ 1 BUBOJUTH TOKCHUHU 3 OpraHizMy. AJie HaJMipHa
KUTBKICTh MO€E TT030aBUTH OpPraHi3M 3amaciB Kajbllil0, MarHito, IMHKY Ta 3aji3a.

[IxiyMBUI BIUIMB MUTIAJBHOTO MOJIOKa Ha IUIYHOK MOJKIIMBO TUIBKU TIPH
BUKOPUCTAHHI MarasuHHUX aHajoriB. barato BHpPOOHUKIB JOJAalOTh B CBOIO
OPOJYKIIIO crenianbHuil 3arycHuk. Kaparenan abo kappareH cropusi€ pPO3BUTKY
NyXJMHHUX 3aXBOPIOBaHb, a TaKOXX MOXKE TNEPEIIKOKAaTH HOPMalbHIN poOOTI
IIUTYHKOBO-KHIIIKOBOTO TPakTy. B pe3ynbTari MOXYTh BHHUKHYTH 3IyTTS JKHBOTA,
XapuoBa ajepris, 3anajbHl 3aXBOPIOBAHHS KUIIIEYHUKA, BUpa3Ka 1 HaBITh PaK IUTYHKA.

KanopiitHicTe Murganto cranoButh 645 kkan Ha 100 r: 3aHaaTO BHUCOKA, 11100
3pOOUTH rOpiX PETYISAPHUM MEPEKYCOM. SIKIIO BU BKUBAETE iX PETYJISIPHO, BU MOKETE
JIerKo HaOpaTH Bary 3aBJsSKU BUCOKOMY BMICTY KHUPIB y BalllOMY pallioHi.

Jromsim 3 anepri€ro Ha TOpixu Ta JIOJASM 31 3HUKEHOI POOOTOI0 IMIMTOBUIHOT
3aJI031 HE MOKHA MMUTH 1I€¥ Hariil.

BucHoBkHu. be3nakTo3HI MPOAYKTH € OCHOBHUM BapiaHTOM XapudyBaHHS IS
0Ci0 3 HENMEepPEeHOCUMICTIO JIAKTO3H, KA MOXXE OyTH TEHETHYHO OOYMOBJIEHOIO a0o
MOB'A3aHOI0 3 IHINIUMH IITYHKOBO-KUIITKOBUMH pO3JafamMu. BoOHM 3amummiaroThes
NOMYJIIPHUMU 3aBJIIKH TMOLUIMPEHHI0 HENEPEeHOCHMOCTI JaKTO3W B HAIIOMY CBITI.
PuHOK Takux MpOMyKTIB 3pOCTae depe3 301UIBIICHHS BIIOMOCTEH CIOKMUBAadiB MPO X
BUKOPHUCTAHHS Ta CIIPHUSIHHS 3J0POBOMY CIIOCOOY KHUTTS.

Takox ciig 3a3HaYUTH NPO PU3UKHU. Jleski Oe3akTO3HI MPOIYKTH MOXKYTh
CTBOPUTH OUIBIIY KUIBKICTh LYKPY Ta AOJATKOBI KOMIIOHEHTH, SIKI MOXYTh OyTH

IIKIIJTMBUMU JUIS1 3I0pOB's. TakoK, MO)K€ BUHUKHYTH PEaKIlis Ha JesSKl KOMIIOHCHTH
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TaKUX MPOJIYKTIB, HAIPUKIIAJ, HA TOPIXH, IITIOTEH a00 KOHCEPBAHTH.

PocnunHe MOJI0KO, HAMpUKIIaA KOKOCOBHUW HaIliid, MOK€ MaTH OLIbIIIE JKUPY B
CKJa/i, HDK 3BUYaifHE KOPOB'SYE€ MOJOKO, 1 JOJaBaHHS POCIUHHHUX OJIA MOXe
BIUTMHYTH Ha Xap4yoBY MiHHICTh. CIIOKMBAHHS COEBOTO O1JTKa TAaKOX Mae€ OOMEKEHHS,
OCKUJIbKH O1JIBIIN JO3U MOXKYTh MaTH HETaTHUBHUH BILUIUB HA OPTaHi3M.

TakuM 4WHOM, HasiBHI O€3JIaKTO3HI MPOAYKTH € JIMIIE HEBEJIUKOK J1001pKOI0
BapiaHTIB JUIsi OCI0 3 HEMEePEeHOCHMICTIO JIAKTO3HW, M0 TOTPEOYIOTh CEPHO3HOTO
MiaX0ay Y BUOOPI Takoro MpOAYKTY Ta HOTO crokuBaHHI. [ miHIMIzalii puU3UKiB

JUTSL 310POB’ sl HEOOX1AHO PO3POOIISTH AJIbTE€PHATUBHI (PYHKI[IOHAIbHI MPOAYKTH.
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Abstract. Psychosocial stress is a result of various factors, including
occupational, personal, and socio-economic, which can cause depression and anxiety.
Numerous studies indicate that stress has a negative impact on the state of the body as
a whole, where the impact of stress on the cardiovascular and respiratory systems and
mortality deserves special attention.

Chronic stress causes changes in the autonomic regulation of the
cardiovascular and respiratory systems, which can provoke the development of
pathology of these systems or can increase the risk of diseases in the future, so there
Is a need of preventive methods creation for the development of chronic stress, its
negative impact on the functional state of the body as a whole, and the search for

ways to increase stress tolerance.
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Introduction. The analysis of causal relationships between dynamical systems
Is increasingly of interest in various fields of science. The cardiovascular and
respiratory systems are characterized by a complex interaction of several linear and
nonlinear subsystems. It is well known that the circulatory and respiratory regulatory
systems are combined, that is, the heart and respiratory rhythms are synchronized.
The study of cardiopulmonary coupling is still a topical issue for the diagnosis and
treatment of certain diseases and for public health in general.

The aim of research: to investigate the impact of stress on the functional state
of cardiovascular, respiratory systems and cardiorespiratory coupling.

Materials and methods. The analysis has been conducted in PubMed, Scopus
and Web of Science databases using following keywords: «stress», «cardiovascular
systemy, «respiratory systemy, «cardiorespiratory coupling» in order to collect the
existed results of researches about the impact of stress on the functional state of
cardiovascular, respiratory systems and cardiorespiratory coupling.

Results. Cardiorespiratory coupling encompasses the interaction of the
respiratory and cardiovascular systems to effectively regulate gas exchange, through
constant control by the autonomic nervous system from inspiration to inspiration and
between heart beats [1, p. 1329]. Acute or chronic stress affects the activity of the
cardiovascular system through the activation of the sympathetic part of the autonomic
nervous system, which leads to an increase in heart rate, contraction force,
vasodilation in the arteries of skeletal muscles, narrowing of veins, narrowing of
arteries in the spleen and kidneys, decreased sodium excretion by the kidneys, etc.
[2, p. 215]. On the other hand, stress activates the limbic system of the brain, which
can lead to an increase in the tone of the parasympathetic part of the autonomic
nervous system with corresponding effects on internal organs, such as a decrease in
heart rate or even complete cardiac arrest, a decrease in contractility, a decrease in the

velocity of conduction of impulses by the conduction system of the heart, peripheral
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vasodilation, and a decrease in blood pressure [3, p. 239]. Additionally, stress can
change the function of the vascular endothelium, increase platelet aggregation,
therefore increase the risk of thrombosis and ischemia, can affect the concentration of
lipids in the blood serum, therefore contribute to the development of atherosclerosis,
all of the above can cause arrhythmias and myocardial infarction [4, p. 7818].

It is known that acute stress stimulates pulmonary ventilation to provide an
optimal volume of oxygen to meet the current needs of cells under the influence of a
stressful stimulus, at the same time, hyperventilation leads to excessive excretion of
carbon dioxide, which in turn can cause vascular constriction and reduce oxygen
transport to cells, resulting in symptoms such as dizziness, paresthesia in the
extremities, a feeling of tightness in the chest, even panic attacks [5, p. 5729]. In
addition, chronic stress stimulates the formation of mucous secretions in the upper
respiratory tract, suppresses the immune response, which leads to an increased risk of
developing respiratory infections [6, p. 223]. Moreover, in patients with chronic
obstructive pulmonary disease or other chronic diseases of the respiratory system,
hyperventilation can lead to an exacerbation of the disease, precisely due to the
stimulation of the formation of histamine and leukotrienes. Current evidence suggests
a cause-and-effect relationship between stress and asthma [7]. Scientific studies
indicate that psycho-emotional stress increases heart rate and respiratory rate, but
reduces cardiorespiratory coupling by reducing the effects of the vagus nerve [8].
Other scientific studies show that during psycho-emotional stress, there is a
significant increase in pulmonary ventilation not due to a parallel increase in
respiratory rate and tidal volume, but precisely due to an increase in respiratory rate,
while tidal volume increases slightly, which is not an effective mechanism for
optimizing pulmonary ventilation and gas exchange [9, p. 314].

The negative effects of stress on the functional systems of the body are caused
by the activation of stress-implementing systems, while the activation of the
parasympathetic part of the autonomic nervous system can reduce the negative effects
and risks of developing pathological conditions. One of the pathways to activate the

parasympathetic division is through the breathing practice of "diaphragmatic
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breathing" or "deep breathing"”, which is an effective non-pharmacological practice.
Diaphragmatic breathing involves contracting the diaphragm, increasing the volume
of the abdominal cavity, with deep inhalation and exhalation, which leads to a
decrease in respiratory rate and increases the optimal time for gas exchange.
Diaphragmatic breathing stimulates vagal activation of GABAergic pathways from
the prefrontal cortex and insula, which inhibits amygdala activity, that is, deactivates
the limbic system and the rostral prefrontal cortex, while increasing the activity of the
right dorsolateral prefrontal, which is responsible for performing functions such as
working memory, cognitive flexibility, planning and abstract thinking. Whereas,
inhibition of the activity of this area leads to the development of irritability,
short-term memory loss, lack of empathy, difficulties with planning, and impulsivity.
Moreover, scientific evidence shows that, in addition to controlling the limbic
system, the prefrontal cortex modulates the activity of the autonomic nervous system.
Nowadays, the practice of diaphragmatic breathing has become widely used in the
treatment of mental disorders, such as post-traumatic stress disorder, phobias and
other emotional disorders associated with stress, precisely because of the
improvement of cognitive functions and the reduction of the negative subjective and
physiological effects of stress in healthy people [10, p. 874].

Conclusion. Based on the fact that chronic stress causes changes in the
autonomic regulation of the cardiovascular and respiratory systems, which can
provoke the development of pathology of these systems or increase the risk of
developing diseases in the future, therefore, there is a need to develop preventive
means for the development of chronic stress, its negative impact on the functional

state of the body as a whole, and the search for means to increase stress resistance.
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Summary

The ongoing war in Ukraine has created severe challenges for teaching of
oncology of maxillofacial region. This article examines the specific struggles
Ukraine's medical schools and hospitals are facing in teaching of oncology of
maxillofacial region during the war. It provides an overview of the impacts the
conflict has had on patients, students, facilities and faculty. An analysis of the unique
challenges of oncology of maxillofacial region education also is presented. Finally, it
explores potential solutions and ways the international community can provide
support. Thorough medical education is crucial for saving lives and providing the
best possible care. Finding ways to continue training of oncology of maxillofacial
region during such instability is imperative.

Introduction

The current war in Ukraine has created immense challenges for the country's
healthcare system. Hospitals have been damaged or destroyed, medical supplies are
scarce, and healthcare workers are fleeing the violence. This has made providing
quality medical education incredibly difficult, especially for specialized fields like
oncology of the maxillofacial region.

Treating cancers of maxillofacial regions requires skilled surgeons, access to
radiotherapy, and a multidisciplinary approach. Education for maxillofacial oncology

focuses on anatomy, pathology, radiographic imaging, surgery, radiation therapy,
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chemotherapy, rehabilitation and more. Providing comprehensive training for these
complex malignancies is already challenging, but the conditions in Ukraine have
made quality education nearly impossible in some areas.

Impacts on Patients

The first major challenge is that the number of patients needing maxillofacial
oncology care has surged. This is due to delayed diagnoses and treatment caused by
the war. Many Ukrainians fled dangerous areas when the invasion first began, making
routine dental exams and access to biopsies nearly impossible. Potential warning
signs like tooth pain, mouth sores, swollen lymph nodes or loose teeth often went
unaddressed. Additionally, once diagnosed, the chaotic environment made consistent
care difficult. Surgeries were postponed, radiation stalled and chemotherapy
disrupted.

This influx of advanced cases is overwhelming limited oncology services.
More complex surgeries are required, radiotherapy machines are constantly in use,
and Demand for reconstructive procedures has skyrocketed. Treating these complex
cancers requires multidisciplinary care, specialized equipment and extensive
resources. But bombings have damaged hospitals, supplies are scarce, and staff
shortages are severe. Students must learn how to triage cases and provide palliative
care when aggressive treatment is impossible. But the hands-on experience required
for such judgment is hard to gain when facilities are damaged and patient load is
excessive.

Impacts on Students

Providing quality education has become extremely difficult. Many universities
have been forced to pause traditional classroom lectures and hospital-based training.
In dangerous areas, holding anatomy labs, conducting cancer simulations and
teaching surgical skills carries high risks. And in more stable regions, classrooms and
dorms are now overflowing with displaced students and faculty. The student to
teacher ratio has ballooned, preventing the personalized instruction and mentorship so
vital in oncology training.

Additionally, students themselves are dealing with immense trauma and
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instability. Those forced to flee their homes have lost family members, possessions
and their sense of safety. Even students not directly impacted by bombings are
experiencing severe stress and mental health declines. Focusing on complex work is
already challenging, but doing so amid such chaos is nearly impossible. But
motivations and energy levels are understandably low, as basic needs for food, water
and shelter go unmet.

Impacts on Facilities

The facilities central to maxillofacial oncology training have also been
affected. Universities with anatomy and simulation labs have been damaged by
missile strikes and shelling. Radiotherapy machines have been destroyed in hospital
bombings. Vital training space has become overloaded makeshift shelters and triage
centers. Students can no longer practice surgical techniques in cadaver labs or run
through radiotherapy protocols on specialized machines. Classrooms designed for
lectures now house displaced civilians.

Those facilities still standing face severe supply shortages. Anatomy labs lack
cadavers and dissection equipment. Oral pathology departments do not have the
microscopic slides and lab chemicals needed for diagnosis. Hospital stocks of
chemotherapy drugs, analgesics and antibiotics are dangerously low. There is a
scarcity of film for imaging, needles for biopsies, surgical tools and dental supplies.
Students can be taught the theoretical concepts, but without hands-on practice their
skills are limited. Providing safe, realistic and repetitive clinical experiences is
essential but currently impossible in many areas.

Impacts on Faculty

The oncology institutions have also been directly impacted. Many experienced
surgeons, oncologists, professors and program directors have voluntarily joined
territorial defence groups. Others have been forced to flee or been killed in the
fighting. This brain drain has been devastating, as newly graduated dentists and
surgeons require mentorship from senior faculty to hone their skills. In a specialty as
complex as maxillofacial oncology, lacking seasoned mentors to offer feedback,

demonstrate techniques and oversee patient care will severely impact quality.
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Remaining faculty are doing their best but are spread dangerously thin.
Experienced surgeons are tasked with oversight of multiple hospitals and training
programs. Professors are instructing classrooms with hundreds of displaced students.
Caseloads have expanded exponentially while staffing has been decimated.
Demanding surgical schedules leave minimal time for teaching. Administrative
responsibilities once shared among teams now fall solely on whoever remains. The
quality of instruction is suffering, as even the most dedicated faculty work to the
point of exhaustion.

Unique Challenges in Maxillofacial Oncology

The broad impacts on patients, students, facilities and faculty challenge
medical education across specialties. But maxillofacial oncology faces additional
struggles due to the complexity of the region. The anatomy is challenging, with
cranial nerves, lymphatic drainage and intricate musculature. Identifying and staging
cancers requires specialized diagnostic skills and equipment. Treatments involve
surgery, radiation therapy, chemotherapy, rehabilitation and prosthetic fabrication.

Mastering such multifaceted care requires significant instruction, repetitive
practice and meticulous mentorship. But the specialized labs, technologies, supplies
and staff needed are scarce throughout Ukraine. Students cannot adequately learn
biopsy techniques with limited microscopy labs. Surgical skills suffer when cadaver
dissections are impossible. Navigating radiation devices takes extensive supervised
practice unavailable in damaged facilities. The multidisciplinary coordination central
to quality care must be modeled by seasoned teams that no longer exist.

Compared to general dentistry or basic trauma surgery, training for
maxillofacial oncology is vastly more complex. In times of instability, focusing
resources on proficiencies needed for life-saving and palliative care is wise. But this
leaves students lacking in the nuanced mastery required for the specialized care
maxillofacial cancer patients need. Education must continue advancing, albeit
balanced with the pragmatic needs of the crisis.

Potential Solutions

While the challenges are immense, there are ways the international community
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can support maxillofacial oncology education in Ukraine:

1. Funding could be provided to purchase portable simulation tools for
aspiring surgeons. Virtual reality technology and 3D printed models allow practice of
skills when access to cadavers and patients is limited.

2. Experienced maxillofacial oncologists could form collaborative
mentoring  relationships  with  Ukrainian peers and students through
videoconferencing. This helps provide specialist oversight absent internally.

3. Academic partnerships could form between Ukrainian institutes and
maxillofacial oncology programs abroad. This facilitates resource sharing and
continued education despite local shortages.

4.  Scholarships could fundUKrainian students and faculty to continue their
education at maxillofacial oncology centers globally. This removes them from
instability while furthering training.

5.  Journals could make relevant publications open access. Full digital
distribution supports education when print materials are inaccessible.

6.  Webinars led by international experts can teach the latest techniques,
research and theories. This knowledge sharing circumvents barriers of displacement
and transportation disruption.

7. Companies could donate vital supplies like surgical tools, microscopes,
anesthesia machines and radiation shields to reequip damaged facilities. This allows
hands-on teaching to occur once stability returns.

8. Databases could be created to pair displaced students and faculty
members with host training programs abroad. Centralizing relocation coordination
facilitates continuity of specialty education.

Q. Grant funding could support the rebuilding and resupplying of damaged
simulation labs, anatomy facilities, cancer centers and dental clinics. This
reestablishes dedicated training spaces as recovery progresses.

Conclusions

The Russian invasion of Ukraine has caused immense suffering and instability.

The healthcare system is under severe strain, with medical education facing stark
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challenges. Training the next generation of maxillofacial oncologists has become
exponentially more difficult. Students, staff, resources and facilities have all been
impacted.

But with creativity and global collaboration, pathways for continued specialty
training can be forged. From supplemental virtual simulations to relocated hands-on
instruction, maintaining education is possible. With concerted support, Ukraine's
talented and dedicated dental and medical students can gain the skills needed to
provide expert maxillofacial cancer care even amidst crisis. Their patients deserve
nothing less. It will require flexibility, innovation and expanded partnerships. But
Ukraine's rich tradition of excellence in healthcare education must persist, guiding the

country towards recovery and healing.
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Resume. The most typical gestational complications after acute respiratory
infections are: placental dysfunction (22.4%), fetal growth retardation syndrome
(9.9%), intrauterine infections (22.4%), congenital malformations of the fetus (7.8%).
An increase in the frequency of placental dysfunction by more than 2 times in the
early stages significantly increases the likelihood of developing fetal growth
retardation syndrome by 1.8 times. The risk of fetal pathology increases 3.1 times
with an acute respiratory infection suffered in the 1st trimester, 1.5 times with an
acute respiratory infection in the 2nd trimester and 2.6 times with an acute respiratory
infection in the 3rd trimester of gestation. The time interval between an episode of
acute respiratory infection and the manifestation of placental dysfunction is
8.64+1.13 weeks.

Key words: acute respiratory infection, gestational complications, placental

dysfunction.

The incidence of acute respiratory viral infections, including influenza,
significantly exceeds the incidence of all other known human infectious diseases
[1, 2]. The incidence of respiratory infections during the gestational period reaches
35.6% [3, 4]. In recent years, a number of studies have appeared devoted to the study
of immediate and long-term complications on the course of physiological pregnancy.
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There is very discrepant evidence that viral infections in the mother may increase the
risk of perinatal complications, such as congenital malformations of the fetus,
placental dysfunction, fetal growth restriction syndrome, and infections of the
perinatal period. [5, 6].

There is insufficient information in the literature about the possible
complications of acute respiratory infections (ARI) depending on the stage of
pregnancy, which necessitates further study of this problem.

The purpose of the work is to determine the relationship between pregnancy
complications and acute respiratory infection at different stages of gestation.

To achieve this goal, a retrospective study was conducted on 232 women who
were practically healthy before gestation and who had suffered an acute respiratory
infection at various stages of pregnancy. The course of pregnancy and delivery, the
condition of the fetus, and the health of newborns were taken into account as control
(surrogate) points. As a control, 65 cards of practically healthy pregnant women who
did not suffer from respiratory infections during the gestational period were randomly
selected. Depending on the localization of the respiratory process, pregnant women
were divided into groups: ARI of the upper respiratory tract (URT) (rhinitis,
nasopharyngitis, tracheitis, laryngitis) (n=124) and ARI of the lower respiratory tract
(LRT) (bronchitis, bronchiolitis) (n= 108). In turn, depending on the gestational age
in which they suffered ARI, pregnant women were divided into 3 groups: 1 subgroup
consisted of 58 pregnant women with ARI in the first trimester of gestation; group
2 — 66 pregnant women with ARI in the 2nd trimester of gestation; 3rd — 108
pregnant women who had ARI in the 3rd trimester of gestation.

The distribution of pregnant women by age showed that pregnant women aged
21-25 years were most often observed (22.8+2.18).

A study of the course of pregnancy showed high levels of miscarriage’s hazard
(44.4% and 22.7%), which were complicated by spontaneous miscarriages in 13.9
and 9.1%, respectively, and non-developing pregnancy in 13.9 and 22.7%,
respectively, women after ARI in URT and LRT suffered in the 1st trimester

(Table 1). Further observation of pregnant women who had ARI in the first trimester
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showed the development of placental dysfunction in 36.4% of women with ARI in
LRT and in 30.6% of women with ARI URT, which were complicated by the
development of fetal growth retardation syndrome. Congenital malformations of the
fetus were observed in 11.1% and 9.1% of pregnant women with ARl URT and LRT,
respectively. It should be noted that the development of complications did not depend
on the location of the lesion in ARI, except for the miscarriage’s hazard and
miscarriages, which were more common in the group with ARI LRT. It is noteworthy
that congenital malformations of the fetus were observed more often in the group
with ARI of the fetus.

A study of the course of pregnancy in women who suffered ARI in the second
trimester showed the development of placental dysfunction in 19.0% and 12.5% of
women with ARI of URT and LRT, respectively. Fetal growth retardation syndrome
was observed almost 2 times more often in the group with ARI LRT,

The most common manifestations of placental dysfunction were hydramnios
and oligohydramnios. In the third trimester, pregnancy in these women was
complicated by the development of preeclampsia (4.8% and 16.7, respectively, in
ARl URT and LRT) and the development of premature birth in 9.5 and 8.3%,
respectively, in ARl URT and LRT.

A study of the course of gestation in pregnant women who suffered ARI in the
third trimester showed a high risk of premature birth, which was observed in almost
half of the women. At the same time, premature birth developed only in 1/3 of these
women and was more than 2 times more common in the group with ARI LRT. In 1/5
of women with ARI in the 3rd trimester, placental dysfunction developed, which was
almost the same in the groups. Whereas fetal growth retardation syndrome was 2
times more common in the group with ARI LRT and averaged 9.3%.

With ARI in the third trimester, as well as in the first trimester, congenital
malformations of the fetus were noted, which amounted to 11.1%. It should be noted
that mild preeclampsia developed in 13% and 17.7% of pregnant women with ARI
URT and LRT, respectively, in the third trimester. Whereas, severe preeclampsia was
observed after ARI in the third trimester in 4.3% and 6.5%, respectively.
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Preterm delivery occurred in 16.1% of pregnant women with ARI URT, which
Is 2 times more often than in the group with ARI LRT. In one case, due to the
development of stage 3 disorders of the uteroplacental-fetal blood flow, the
pregnancy was terminated early. During the same period, women also had fetal
malformations in equal numbers in both groups. An increase in the frequency of
placental dysfunction more than doubling in the early stages led to the same high
rates of fetal growth retardation syndrome in ARI in the first trimester. The forms of
fetal growth retardation syndrome depended on the period in which ARI was
suffered, i.e., early development of placental dysfunction and did not depend on the
location of the lesion. Thus, the symmetrical form of ORP was most often observed
in the group with ARI in the first trimester. The time interval between ARI and the
manifestation of PD symptoms was 8.64+1.13 weeks.
Table 1
Frequency of complications during pregnancy period depending on acute

respiratory infection

Group 1 Group 2 Group 3
Complications (n=58) (n=66) (n=108) Test of significance
abs./% abs./% abs./%
ﬁi‘;;%mage s 36,2 24,2 48,1 p, p1<0,05
Miscarriage 12,1 6,1 - p<0,05
Preeclampsia 8,6 91 21,3 p, p1<0,05
Oligohydramnios 13,6 7,6 19 p, p1<0,05
Hydramnios 20,7 21,2 18,5 p1<0,05
Placental
insufficiency 32,8 16,7 20,4 p, p1<0,05
(disfunction)
Fetal growth
retardation 13,8 7,6 9,3 p, p1<0,05
syndrome
Congenital
malf%rmations 10.3 i 111 pr<0,05
Preterm delivery 6,9 9,1 15,7 p, p1<0,05

Note: p - significance of differences in the values of signs in groups with ARI
in the 2nd and 3rd trimester relative to the group with ARI in the 1st trimester;
pl - significance of differences in the values of characteristics in group 2 relative to
group 3.

The average time of delivery did not differ in groups with different localization
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of ARI lesions; only very early preterm birth was observed in the group with ARI
LRT.

Thus, the most typical gestational complications after ARI were: placental
dysfunction, fetal growth restriction syndrome, intrauterine infections, congenital
malformations of the fetus. An increase in the frequency of placental dysfunction by
more than 2 times in the early stages significantly increases the likelihood of

developing fetal growth retardation syndrome by 1.8 times.
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Abstract. The objective of the study was to analyze the basic parameters of
cellular and humoral immunity in children with sensorineural or conductive hearing
loss / deafness (SNHL, CHL). The cellular immunity activity decreased in children
with SNHL more significant mainly due to TCD4+-lymphocytes-helper reduction,
that indicates congenital immunodeficiency and promotes primary chronic
inflammation. In children with CHL the cellular immunity activity decreased, but
humoral response is activated by a higher content of BCD19+-lymphocytes
accompanied by its secretory activity reduction and is an evidence of the acute
inflammation in anamnesis.
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Introduction. Hearing loss in children is a multifaceted condition that extends
beyond the auditory system. According to WHO in 2030 the patients number with
irreversible forms of hearing loss increase by 30% worldwide [1-7]. Recent research
has shed light on the intriguing connection between hearing impairment and immune
system alterations in pediatric populations [8-11]. This article explores the
mechanisms and patterns of immune system changes in children with deafness and
hearing loss. Before delving into the specifics of immune system changes, it's
important to understand the basics of how the immune system works. The immune

system is a complex network of cells, tissues, and organs designed to protect the body
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from infections and diseases. It comprises two primary branches: the innate immune
system, providing rapid but generalized responses, and the adaptive immune system,
which offers specific, long-lasting defense. Children with hearing loss may
experience immune system changes that can have far-reaching effects on their overall
health. These alterations can be broadly categorized into the following patterns:

e Inflammation and Infection Susceptibility: Children with hearing loss may
exhibit chronic inflammation, which could be related to the underlying causes of their
hearing impairment. Prolonged inflammation can weaken the immune response,
making these children more susceptible to infections.

e Autoimmunity: in some cases, immune system dysregulation may lead to
autoimmune responses. This is when the immune system mistakenly targets healthy
tissues in the body, potentially causing damage to various organs. Research has
shown a potential link between hearing loss and autoimmune conditions in children.

e Stress-Induced Changes: living with hearing loss can be emotionally and
psychologically challenging for children. This chronic stress can have a profound
Impact on the immune system, leading to altered immune responses and an increased
vulnerability to illnesses.

e Gut-Immune System Connection: recent studies have also explored the gut-
Immune system axis. Changes in gut microbiota, which can be influenced by various
factors, including hearing loss, may contribute to immune system alterations. The gut
microbiome plays a significant role in regulating immune responses.

e Impact of Hearing Aids and Cochlear Implants: children with hearing loss
who use hearing aids or cochlear implants may experience different immune
responses due to the presence of these devices. The impact of these interventions on
the immune system is an area of active research.

e Treatment and Interventions: understanding the immune system changes in
children with hearing loss is critical for their overall well-being. Early intervention
and proper management of hearing loss, as well as addressing any associated immune
system alterations, are crucial. This might involve targeted therapies to manage

inflammation or address autoimmunity, as well as psychological support to mitigate
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the effects of chronic stress.

Aim. To analyze the basic parameters of cellular and humoral immunity in
children with sensorineural or conductive hearing loss / deafness (SNHL, CHL).

Materials and methods. A prospective study involved 102 children from 8 to
18 years old with different types and degrees of hearing loss / deafness. The study
was conducted in compliance with all requirements of GCP, GLP, biomedical ethics
regarding the scientific medical research conduct with human participation. Informed
consent for participation in the study was signed by the parents of each child. 68
(66.7%) children had SNHL, 34 (33.3%) — CHL. Children were divided by age into
two groups: 8-11 years and 11 months old (n=36) and 12-18 years old (n=66). The
control group included 60 practically healthy participants, who did not suffer from
hearing impairment and matched for age and sex distribution to study group (p>0.05).
SNHL or CHL was diagnosed by ENT specialist using following methods: ENT
examination, computer based audiometry, tympanometry.

Cell immune response was analyzed by TCD3+ lymphocytes content and their
subpopulations (TCD4+-lymphocytes-helper and TCD8+-lymphocytes suppressor).
Humoral immune response studied by general pool of BCD19+-lymphocytes and
their secretory activity after major classes of immunoglobulins (1g) IgM, 1gG, IgA.
Statistical processing was performed using Statistica® 7.0 (StatSoft Inc, USA)
software. Significance of differences were considered at p<0.05.

Results and discussion. Relative TCD3+-lymphocytes content reduced in all
children with SNHL, CHL by 46.29% and 44.29% including TCD4+-lymphocytes
helper by 49.58% and 44.27% accordingly (more in SNHL) and TCD8+-
lymphocytes-suppressor - by 37.50% and 43.65%, lower neutrophils phagocytic
activity by 14,06-45,76% and compensatory phagocytic number increase (more in
SNHL). Humoral immune response in children with CHL, which were mainly caused
by binaural media otitis, was associated with BCD20+-lymphocytes compensatory
growth by 47,62% (p<0,001), with significant decrease of their secretory activity
after IgG and IgA level content by 26,36% (p<0,05) and 24,21% (p<0,01)

respectively and increasing the circulating immune complexes (CIC) number - by
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37.27% (p<0.001).

The absolute content of the BCD19+ lymphocytes total pool in CHL children
which are indicator of the humoral immune response increased by 47.62% (p<0.001)
(+11) and was higher than in children with SNHL by 25.81% (p<0.001), against the
background of a significant decrease in secretory activity in relation to the main
classes of immunoglobulins IgG, IgA concentration in peripheral venous blood by
26.36% (p<0.05) and 24.21% (p<0.01) and an increase of CIC number - by 37.27%
(p<0.001).

The secretory activity of BCD19+ lymphocytes in SNHL children by the IgA
serum concentration decrease was lower than in CHL children by 10.65% (p=0.001)
with a marginally lower CIC number by 8 .73% (p=0.051) and in general exceeded
such in the practically healthy group by 25.28% (p<0.001). The serum IgA content
decrease, as the main immunoglobulin of the mucous membranes protection from the
infection penetration, in the in SNHL children was not due to the fourth critical
period of the immune system formation in children (4-6 years), since the age of the
subjects ranged from 8 up to 18 years, and may indicate its congenital or acquired
deficiency, which potentially creates prerequisites for the occurrence of primary
chronic inflammation on the mucous membranes of the inner ear, upper respiratory
tract, etc.

The BCD19+-lymphocytes total pool content increased in children with CHL
and indicated the humoral immune system stimulation.

Moreover, that confirms indirectly the acute-inflammation underwent or its
chronicity. In addition, lower IgM, IgG and IgA levels in children with SNHL
indicates congenital / acquired immunodeficiency, or the presence of chronic
inflammation of the mucous membranes.

In both groups of children with SNHL or CHL the level of CIC exceeded than
in the control group. Thus, the obtained results indirectly indicate a possible increase
of microbial antigens flow into the blood and immunoglobulin complexes formation
that are not removed by phagocytic cells from the bloodstream (especially in children
with CHL).
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Conclusion. The cellular immunity activity decreased in children with SNHL
more significant mainly due to TCD4+-lymphocytes-helper reduction, that indicates
congenital immunodeficiency and promotes primary chronic inflammation. In
children with CHL the cellular immunity activity decreased, but humoral response is
activated by a higher content of BCD19+-lymphocytes accompanied by reduction of

their secretory activity and is an evidence of the acute inflammation in anamnesis.

REFERENCES:

1. Chadha S, Kamenov K, Cieza A. The world report on hearing, 2021. Bull
World Health Organ. 2021;99(4):242-242A. doi: 10.2471/BLT.21.285643.

2. Okano T. Immune system of the inner ear as a novel therapeutic target for
sensorineural hearing loss. Front Pharmacol. 2014;5:205. doi:
10.3389/fphar.2014.00205.

3. Sindura KP, Banerjee M. An Immunological Perspective to Non-syndromic
Sensorineural Hearing Loss. Front  Immunol.  2019;10:2848.  doi:
10.3389/fimmu.2019.02848.

4. Sydorchuk LP, Iftoda OM. New prognostic markers of hearing impairment
in children: gene-gene interaction and approximation models. Journal of Education,
Health and Sport. 2020;10(6):373-381. DOI:https://doi.org/10.12775/
JEHS.2020.10.06.039.

5. Humes LE. Examining the Validity of the World Health Organization's
Long-Standing Hearing Impairment Grading System for Unaided Communication in
Age-Related Hearing Loss. Am J Audiol. 2019;28(3S):810-818. doi:
10.1044/2018 AJA-HEAL18-18-0155.

6. Olusanya BO, Davis AC, Hoffman HJ. Hearing loss grades and the
International classification of functioning, disability and health. Bull World Health
Organ. 2019;97(10): 725-728. doi: 10.2471/BLT.19.230367

7. Sohal KS, Moshy JR, Owibingire SS, Shuaibu IY. Hearing loss in children:
A review of literature. J Med Sci. 2020;40:149-61. Available from:
https://www.jmedscindmc.com/text.asp?2020/40/4/149/282526.

98



8. Baniotopoulou C, Boecking B, Mazurek B. Do you Hear what | Hear? A
Qualitative Study Examining Psychological Associations Underlying Evaluations of
Everyday Sounds in Patients with Chronic Tinnitus. J Pers Med. 2023;13(4):690. doi:
10.3390/jpm13040690.

9. World Health Organization. WHO team: Sensory Functions, Disability and
Rehabilitation. World report on hearing. Geneva: World Health Organization. 2021.
Mar 3. 252 p. ISBN: 978-92-4-002048-1 Available at:
https://www.who.int/publications/i/item/9789240020481;
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-
and-rehabilitation/highlighting-priorities-for-ear-and-hearing-care Accessed October
15.2023.

10. Graydon K, Waterworth C, Miller H, Gunasekera H. Global burden of
hearing impairment and ear disease. J Laryngol Otol. 2019;133(1):18-25. doi:
10.1017/S0022215118001275.

11. Ma'an ND, Turaki I, Shwe D, Nansak B, Babson B, Gomerep S,
Malaya L, Moffatt D, Shakibai N, Paessler S, Makishima T, Shehu NY. Analysis of
sensorineural hearing loss in patients attending an otolaryngology clinic in North
Central Nigeria. PLOS Glob Public Health. 2023;3(4):e0000685. doi:
10.1371/journal.pgph.0000685.

99


https://www.who.int/publications/i/item/9789240020481
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/highlighting-priorities-for-ear-and-hearing-care
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/highlighting-priorities-for-ear-and-hearing-care

YIIK616
PROBLEMS OF FORENSIC MEDICAL IDENTIFICATION OF A PERSON
IN COMPLICATED CONDITIONS

Yakovtsova Iryna

Doctor of Medicine, professor
Antonov Andrii

PhD, associate of professor
Abdullaieva Anhelina

Department assistant

Kharkiv National Medical University
Kharkiv, Ukraine

Uzbek Tetiana

Department assistant

Donetsk National Medical University
Kropyvnytskyi, Ukraine

Annotation: The mass death of people in emergency situations makes it
necessary to conduct an appropriate amount of forensic medical research to establish
the causes of death, identify persons and solve other significant issues [1-4]. Carrying
out these studies, in the presence of numerous human victims, is often faced both
with a significant amount of damage on the corpses of the dead, which causes in 15%
of cases the loss of significant identification features, and with the lack of capabilities
of some forensic medical expert institutions, due to insufficient training of specialists,
inappropriate conditions for keeping corpses, lack of necessary laboratory equipment.
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complicated conditions.

Establishing all the circumstances and time of the event and its participants is a
necessary requirement during the investigation, in particular in the case of numerous
deaths of people during war, man-made disasters or mass riots. In such cases, the
practice, when the identity of not all the dead is established, cannot be justified by the

lack of time and personnel resources. Although, in some places this is caused purely
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by the shortcomings of methodical support.

The identification procedure can take place in normal and complicated
conditions. Under normal conditions, the expert is provided with object A and object
B to conduct a certain identification study. It is the presence of two researched
objects that allows the expert to reach a certain conclusion based on certain
identification features, in accordance with the principles of identification research.
Complicated conditions should be considered conditions when the expert is given
object A for research, but object B is missing or undefined. Under such conditions,
the expert only determines certain characteristics of object B that appeared on object
A, which, however, are not sufficient for the final identification of object B. Another
case of complicated identification conditions is a mass death of people. In this case,
the amount of work increases significantly,

Let's consider the expert's actions in simple and complicated conditions using
examples. The expert was given the charred corpse of a person who died during the
fire for research. The investigator has reason to believe that the deceased is a certain
person - the owner of the house. If a person has a dental card that shows their dental
status, an expert can compare the dental status of the corpse with historical data and
conclude that the corpse and the owner of the building are the same. Such a case
should be considered a normal condition of identification, since two objects are
available for comparison.

However, more often identification research is performed in the absence of any
information about a person, for example, when identifying an unidentified person.
This leads to a situation when it is necessary to first determine the person of a person
or a limited circle of persons, in relation to which (whom) an identification study
should be conducted, then identify identification signs and, finally, perform the study
itself. It should be noted that the first two stages are essentially investigative work
entrusted to law enforcement agencies, but in practice, the lack of effective
interaction between expert institutions and investigative units of the Ministry of
Internal Affairs of Ukraine leads to unsatisfactory results - the identity of a certain

number of dead people remains undetermined.
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A variant of a complicated case is identification in cases of mass death of
people. The absence or limited information about the dead, which has identification
significance, is further complicated by the number of dead and the limited number of

experts who can be involved in the work at the same time.
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AHoTanisi: 3apaxxeHHs Bipycom renatuty C (HCV) 3 mogaiasmmM po3BUTKOM
xponiyHoro rematuty C (XI'C) - mpoGnema OXOpPOHHM 3[0pOB'S, IO CTOCYETHCS
170-180 muH 0ci0 10 BCbOMY CBITY - O1u3bK0 3% 3arajibHOT YMCETbHOCTI HACEeICHHS.
[Mommpenicts HCV-indexiii B auTsadiil momyssiii po3BUHEHUX KpaiH CTaHOBUTh
0,1-0,4%, npu 11bOMY BiJI3HAYAETHCS 3AJICKHICTh YAaCTOTU 1H(MIKYBaHHS BIJ BIKY: Y
BiKOBiii kaTeropii 6-11 pokiB dacrora BusBiIeHHS aHTU-HCV-aHTUTIN CTaHOBUTH
0,1-02 %, y 12-19 pokie - 04% [1-3]. VYV «kpaiHax 3 HHU3BKHM
COLIIAIbHO-€KOHOMIYHUM cTarycoM vactora HCV-iHdekuii B auTsuid nmomymsiii
nocsrae 1,8-5,0%.

B exonomiuHo po3BuHeHux kpaiHax HCV € HallyacTimow NpuYuHOIO
XPOHIYHHMX 3aXBOPIOBAaHb MEUIHKU Y JiTel [4-6]. B naHuii yac, 3a JaHUMH LIEHTPIB 3
KOHTpoJto Ta mnpodinaktuku 3axBoproBaHb (Centers for Disease Control and
Prevention), y CBITI HOPIYHO pEECTPYIOTh OJM3BKO 25 THUC. HOBHX BHUIAJKIB
3apaxkeHHst HCV-Bipycom cepen aiteit ta qopociux [5].

KuarouoBi ciaoBa: BipycHuii rematut C, XpoHIYHHME mepebir, miTH, BipycC

rernatuty C

Mera. Ha miacrasi aHamizy HaykoBO-MenW4yHoi iHopMmarlii, craTeil, Te3 Ta
IHIIMX JKEpeN, aHali3yBaTH CyYacHl1 JaHl MpoO KIIHIYHI OCOOJMBOCTI XPOHIYHOIO

renatuty C y AiTei.
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Marepiaim Ta MeToau [IOCTiAAKeHHSl. AHaNI3 Cy4acHUX JITepaTypHUX
JDKepeN BITUM3HSHOI Ta 3apyODKHOI HAyKOBOI JITepaTypu 3 BHUKOPHUCTaHHAM 0a3
nanux MEDLINE, PubMed 1 Cochrane 3a ki1r04OBHUMH CJIOBaMH: «BIPYCHHM
TemaTuT?, «AiTh», «renatuT Cy», «XpoHiuHul nepedir », «renatut C Bipyc».

PesynbTratn jgociaigkeHHss Ta ix oOrosopenHs. XBI'C 'y gitei
XapaKTepU3y€eThCs HASIBHICTIO BipeMii Ta Mi3epHOI KIHIYHOT cuMOTOMaTukKow. [1pu
peTenpbHOMY 300pi aHaMHe3y Y OLTBIIIOCTI XBOPUX MJTITKIB, PiAIIe AITSH MKIIHHOTO
BIKY Ta PIAKO Y JOLIKUIBHAT BAAETHCS BUSBUTH ACTEHOBETE€TATUBHUM CHHIIPOM
(maBUILIEHA CTOMJIIOBAHICTh, OCOOJIMBO TICHS 3aHATh (DI3UYHOIO KYJIBTYpOIO, VY
CHOPTUBHHMX CEKUIAX; 3HWKEHU Ta/ad0 BUOOpUYMI ameTuT, nepioanyHi 0ol y
IpaBOMy niapedep'i, Xap4uyBaHHS abo Gb13UYHIX HABAHTAXEHHSX ).
['emaromeranisi - TOJNOBHHM CHMIITOM 3aXBOPIOBaHHS — MOXe OyTH €IUHUM
KJIIHIYHUM TIposiBOM XBopoOu. [lpu manpmanii medyiHKM BiJ3HAYAE€THCA HE3HAYHA
OOJIFOYICTh Ta YIIUIBHEHHS ii KoHcHcTeHIli. CIruleHoMeralis HE Taka IIOCTIiiHa,
YacTille BOHAa TOEJHYETbCS 3  IEMOpariyHUM  CHHAPOMOM  (ILIKIPHUMH
KPOBOBWJIMBAMHU y BUTJISIAI TIETeXii 1 TpomOomwuTorneHii). [Hoai y crapmmux nited Ta
MIJUIITKIB MOKHA BHUSIBUTH O3HAKW XPOHIYUHOI KoaryjonaTii (ZepiuuT CHUHTE3y
(dakTOpiB 3ropTaHHsS KPOBI B MEYIHII — HacaMIiepe]] MPOTPOMOIHOBOTO KOMIUIEKCY) Y
BUTJISIZII «CUHSYKIB», CTIOHTAaHHUX HOCOBHX KPOBOTEY 0€3 O3HAK Ba3omaTii HOCOBOI
MIEPErOPOKH Ta apTepiaibHOI rineprensii [7, 8].

[TozaneuinkoBi mposisu HCV iHdekiii, sKi € MOTEHIIHHO BaXKUMH Y
JOpOCIIMX, Yy [JITeH pIOKICHI, 3a BHUHATKOM CYOKJIIHIYHOTO TiMOTUPEO3y Ta
ayTOIMYHHOTO THUPEOIIUTY, 110 3yCTpiuarThes BianoBigHO B 11% Ta 5,6% Bunaakis
[9, 11].

Hepiako kiaiHIYHI CUMOTOMH XBOPOOM MOXYTh OyTH MOBHICTIO BIACYTHIMU. B
010XIMIYHUX aHaJli3aX KPOB1 aKTHBHICTh TpaHC(]epa3 KOTUBAETHCS BiJ HOPMAIbHHUX
70 TIOMIpHUX 3Ha4YeHb. AJie B OUIBIIOCTI BUMAJAKIB pIBeHb TinepdepmeHTemii
miHiManbHui - AJIT ta ACT (He nepesuiye 1,5-2 HOpM) 1 HOCUTh XBHUJICTIOAIOHMIMA
xapaktep. [lirmenTHUIT 00MiH, O1TKOBO-CUHTETHYHA (DYHKIIIS MEUYIHKU 3a3BUYail HE

nopyuieHi. Y KkpoBi BusiBisitorbes aHTU-HCV  IgG  cymapni (aHTHTIIA 110
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CTPYKTYPHHUX Ta HECTPYKTYpHHX OinKiB Bipycy - core, NS3, NS4, NS5), PHK HCV
[7, 8, 10].

Manocumnromuuii nepedbir XBI'C y gite#t, iHpiKOBaHUX Yy paHHbOMY BIIll,
MO>K€ TPUBATH JOBrO, 10 AOCATHEHHs AOpocioro Biky. OnHaK HOpMaldbHHUM piBEHb
aktuBHOCTI AJIT Ta ACT 1mie He CBIYUTH MPO BIACYTHICTh 3MIH y TE€UIHIl, OCKUIBKU
akTUBHICTH (cTymiHb TskKocTi) XBI'C oOLHIOETBCS HE JUIIE 32 CTYIEHEM
BHUPAXXEHOCT] KIJIIHIYHUX MPOSIBIB Ta KPaTHICTIO MigBUIeHHS akTuBHOCTI AJIT, ane i
3 ypaxyBaHHSM CTyIeHsl (piOpo3y TMEUiHKH, SKUM MPU CTaIiAX, M0 JAAJICKO 3alILIn
(F3 1 F4 3a mxkanoro METAVIR ) depe3 TpuBaiuil 4yac € OCHOBHOI HPUYHUHOIO
PO3BUTKY BXKKHUX yCKJIATHEHB 1 HECTIPUATIMBOTO PE3YIbTATY XBOPOOH.

binbmiicte maii€eHTiB MarOTh Maibkeé HOPMalbHY TICTOJIOTIYHY KapTHUHY
MEYIHKH MicJist OUThII SIK IBOX AecATUpPIYHOro 1H(iKyBaHHs [12, 13]. OnHak y nesakux
niTel Bxke uyepe3 1 pik micns 3apakeHHs OyJio BHUSBJICHO MPOTPECYIOUy MOPas3Ky
oprany [8, 13]. Pusuk uupo3y mnediHku y AiTeH, ki cTpaxaaroTh Ha xpoHiuny HCV
iH(pexkuito, cranoBUTh B 1% m0 4%, mocTonoaiOHuit (iOpo3 1 BakKe 3arajeHHS
Oynmu omwmcani npuomuszno y 15% [9, 10, 12-15]. I'emaTonentonsipHa KapigHoMa
3yCTPI4a€ThCs PIAKO, IO TEMEPIIIHBOTO Yacy OIMUCAaHO TUIbKU 3 Bumanku [16, 17].
dakTtopaMu PpU3UKY PO3BUTKY IMpo3y mnediHku y girer 3 XBI'C mnopsg 3
obmirataumu koHbekiiero (HBV, HDV, HGV, TTV) i ¢akynsratuBaumu (CMV,
EBV, HSV 1,26 ta iH) remnaToTpOlHUMHU BipycamMH Ta BHCOKOIO AaKTHBHICTIO
HEKpPOBO3aMaJbLHOTO MPOIIECY B MEUiHIll €: (eTanbHI MeTadoIiuHI XBopoou (XBopoba
Binscona-KonoBasioBa, rmikoreHosu I-1V, pigko IX; wmykoBiciugo3, aediuur
anbga-1-aHTUTPUINICUHY, TaJlaKTO3eMis, THUPO3MHEMIS Ta 1HIII aMiIHAIUAYPIi,
BPOKCHI aHOMAJIii TIeY1HKHU Ta KOBYOBUBIIHUX IIIJISAXIB).

3aranom, y autsiaomy Biti XBI'C € nominyrouoro popmoro HCV-indexiii.

BucnoBku. Xponiuna remnatut C y fAiTell XapaKTepU3YEThCS BIJCYTHICTIO
BUPAKEHUX KIIHIYHUX CHMIITOMIB 1 4acTO MOXE MPOTIKATA MaJOCHMIITOMHO a0o
acuMIToMHO. HalimomupeHimyM KIIIHIYHUM MPOSIBOM Y AITEH € remaToMeraiis, sika
MOXE CYNPOBO/KYBAaTUCA JIETKOIO OOJIOUICTIO Ta YHIUJIBHEHHSM TICYIHKH.

I'emopariuauii CHHAPOM, TaKUH K TeTeX1i Ta TPOMOOIUTONIEH1SI, MOXKE OyTH 1HIIUMHU
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nposiBamu xBopoOu. [lo3aneuiHKoB1 MPOsIBY, AK1 € PIAKICHUMH Y AIT€H, BKIIOYAIOThH
rinoTUPeO3 Ta ayTOIMyHHHUI TUPeoinuT. BaxkiuBo BpaxoByBaTH, M0 XBopoOa MoOke
IpOTIKaTU 0€3 BUPAKEHUX KJIIHIYHUX CHUMIITOMIB, Ta IO MOKa3HUKH O10XIMIYHUX
aHaII31B KPOBI MOXKYTh OyTH Maii’ke HOpMaJIbHUMHU a00 MamocumMnToMHUMHU. OJTHAK,
HaBITh MPHU BIJICYTHOCTI BUPAKEHUX CHMIITOMIB, MOXXYTh PO3BHBATHUCS CEPHO3HI
YCKJIQTHCHHS, Takl K (PiOpo3 Ta HUpo3 MediHKU.J{iITH 3 pU3HMKOBUMHU (haKTOpaMH,
TaKUMH SIK 1HIIII TemaTOTPOnHi iHPeKIi abo (eTanbHi MeTabOIuHI XBOPOOU, MOKYTh
MaTH TIJABUINEHUN pPH3UK PO3BUTKY CEPHO3HUX YCKIQJAHEHb B XPOHIYHOTO
rematuty C. ToMy Ba)JIMBO BUACHO BUSIBJISITH Ta KOHTPOJIOBATH XPOHIYHUN TE€NATHT

C y niteii, HaBITh SKIIO BOHH HE MAIOTh BUPAXKEHUX CUMIITOMIB.
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MOPIBHSIHHS ®1310JIOTTYHUX ACTIEKTIB IMTPOLIECY PETEHEPALIT
TKAHUH ONEPATUBHOI JUISIHKY MPU NIITOTOBLI 10
JTEHTAJBLHOI IMIUTAHTALUI B 3AJTEXKHOCTI BIJI IPOTOKOJIIB
3ABEPLLIEHHSI ONEPALIITHOTO BTPYUYAHHS
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AcmipanTt, JIBH3 «Ykropoacbkuii HallloHAIbHUI YHIBEPCUTETY,
M. YKropon, YKpaiHa

AHoTanis. B Hamt yac 3011b11y€ThCst 00CST 3BEPHEHB JI0 JiKapsi-CTOMATOJIOra 3
IPUBOJIY TPOBENICHHS JCHTAIBHOI IMIUIaHTaIlli. BpaxoByroun 4acToTy HasiBHOCTI Y
MalI€HTIB HE3aJ0BUIBHOIO CTaHy POTOBOI MOPOKHUHM, B TOMY YHCIII CTaH OKPEMHX
3y0iB, 110 HE J03BOJISIE BUKOPUCTOBYBATH iX y POJII TOYKOBOI OMOPU MailOyTHBOT
OPTOMEANYHOT KOHCTPYKIIll, YaCTUMU € BUIMAJKU BHJAJEHHS 3yOIB 3 METOIO
3BUTBHEHHS TIPOCTOPY [IJI1 BCTAHOBJICHHS BHYTPINTHBOKICTKOBHX THTAaHOBHUX
JEHTAJbHUX IMIUIAHTATIB Ta, SIK HACIIJOK, MPOBEJICHHS aJeKBATHOI OPTONEIUYHOT
pealuiTallii malieHTiB.

Came TOMy METOIO pOOOTH CTaja OI[iHKa CIIBBIIHOIIEHb MK PI3HUMHU
MPOTOKOJIAaMU  3aBEpILIEHHS omepanii 3 TOpUBOAY BHUAAJEHHsA 3yOiB, 3ayid
BUOKpPEMJIEHHSI (PAKTOPIB, M0 MOXYTh MPU3BOJUTH 10 OLIBII BUCOKMX 3HAYEHb
KpUTEPIiB Yacy-sSKOCTI KICTKOBOi pereHeparlii, 3ajyisl MiJBHUIICHHS IMOBIPHOCTI
YCHIIIHOCTI MPOBEACHHS ICHTANBHOT IMILIaHTAIIi1.

Kuarw4oBi cioBa: cromaronoris, JAeHTaldbHA IMIUIAHTAIllsl, OCTEOIHTErparlis,

OCTEOpeTeHepallis, ATPOTeHHI BTPyYaHHsI, TAPOJOHTOJIOTYHUN CTATYC.
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Beryn. 3a CTaTUCTUYHMMM JaHUMHU KUTBKICTH TALIE€HTIB 13 3BEPHEHHSIM 3
npuBoay JAeheKTiB 3yOHUX pAIiB, SKAM II0Ka3aHO TPOBEIACHHS JIEHTAIBHOI
IMILTIAHTAaIlli, MPOrpecuBHO 3pocTae. JlocuTh dYacTo depe3 He3aI0BUIbHUN
MapOIOHTOJIOTIYHUN CTaTyC POTOBOI MOPOKHUHU TAIIEHTA € HEOOX1THUM BUIAICHHS
3y0iB, III0 HE MOXYTh OYyTH BIJHOBJICHI YM BUKOPHCTaHI SK OMOPHU ManlOyTHBOI
opToneANYHOl KOHCTpyKIii. CTaHAapTHUM MPOTOKOJOM VY TaKUX BHUMIAAKaX €
orepaTHBHE BTPYYaHHS, y XOJ1 SKOro 3youm BuupamisioTeesi. Came TOMy, HayKoBa
OIliIHKa Ta OOIPYHTYBaHHS (DAKTOPIB, K1 MOXKYTh OyTH Oe3mocepeaHIMU IPUINHAMU
KOPEKTHOTO BIJHOBJICHHSI OpraHi3My, € JOLUIbHUM, aJKe€ JOCHIJKEHHS UX
YUHHUKIB J03BOJIIE€ CIIPOTHO3YBATH OCTEOPETEHEPALI0 13 MIHIMAIBHOK KUIBKICTIO
MOKJIMBUX YCKJIQJHEHb, 110 Y CBOI YEpPry MOXE MPHU3BECTU [0 MiJABUIICHHS
IMOBIPHOCTI MPOBEACHHS YCIIIIHOT IEHTAIbHOI iMIuTanTaii [ 1-3].

Metra poGoTu. BusHaueHHs CIIBBIJHOIIEHb MK PI3HUMHU MPOTOKOJIAMHU
3aBEpILCHHS Orepallii 3 MNPUBOAY BHIAJEHHS 3y0IB Ta pereHepaiicro KiCTKOBOi
TKaHWHM.

Marepiaau i meroau gociaigxenHss. OO0’€KTOM JOCTIKEHHS € CTYMiHb
octeoperenepaiii. IlpeameTom AOCHIKEHHS € OPTOMAHTOMOTIPAMHI 3HIMKH
3yOOIIeIeTHOTO anapaTy namieHTiB. OQUHUIICI0 CIIOCTEPSKEHHS € 3HIMOK MAaIli€HTIB
OpU TEPBUHHOMY Ta TIOBTOPHOMY 3BEpHEHHIO XBOpOro. OCHOBHUM METOIOM
JOCJIIKCHHS € aHaJI13 OPTONAaHTOMOTPaMHUX 3HIMKIB.

Pe3yabTaTtu. Ananiz 6a3yerbcs Ha JIOCTIKEHHI OPTOMAHTOMOIpPaM, y XOIi
SAKOTO BHU3HAYaJIUCh CTYIIHb KICTKOBOi BTpaTu Oe€3MOCEepeIHbO MiCis BUIATICHHS
3y0iB Ta CTYIIHb BIJJTHOBJIEHOI KICTKOBOI TKAHUHU 4Yepe3 6 MICALIB MIiCs TPOBEACHHS
omepariii. 3aramom Oyso gociimkeHo 325 3HiMKiB. Bei 3HIMKH Oyniv po3mnoiifieHi Ha 6
rpyl, B 3aJE€XHOCTI BiJl BIKY Malli€HTiB, a came: Bix 18 go 25 pokis; 26-31 p.;
32-37 p.; 38-43 p.; 44-49 p.; 50-55 p. KoxeH 3HIMOK aHaNI3yBaBCS ILISXOM
BU3HAYaHHS 00’€My BTpaTH KICTKH Mics MaHImyJsimii. OKpiM TOTo, Y KOXKHIN 3 X
BIKOBHUX Ipyn OyJIO pO3AUICHHS HAa HACTYIIHI MATPYIHU (B 3aJ1€KHOCTI BiJl MPOTOKOJIIB
3aBEPIICHHS OMepallii); KJIACHYHUN MPOTOKOJ, TMPOTOKOJI 3  IHTETpaIll€lo

creriaJbHOro KojareHoBoro ParasorbCone y nyHKy BHIaJ€HOro 3y0a; MpOTOKON 3
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iHTerpariero PRF-MeM0Opanu, crniemiagbHO MiATOTOBIEHOT 13 EHTPU(YTroBaHOI KPOBI
nami€eHTa, y IUISHII BHJAJICHOro 3y0a; OJHOYAcHA IHTErpaiis sSK KOJareéHOBOTO
ParasorbCone y ayHmi BugaiieHoro 3y0a i3 OJHOYACHUM HakIagaHHsAM mapy PRF-
MeMOpaHu.

Y xomli nochipkeHHS OyJ0 BHSBIECHO 3aJCXKHICTh MDK MPOTOKOJIAMHU
3aBEpIIEHHsA  oOlepalii 3 TPUBOJAY BHUJAJEHHA 3y0iB Ta  HACIIIKOBOIO
octeopereHeparti€io. byno noBeaeHo, o y pas3i 3acTOCyBaHHS KOJareHOBUX KOHYCIB
ParasorbCone Ta creriajapHO MiAroTOBaHUX 3 BIACHOI KpoBi marmienta PRF-MmeMOpan
MpOIECH KICTKOBOI pereHepariii 3HayHO IMIJBUINYIOThCA. 3a OJUH 1 TOW camui
MIPOMIXKOK 4acy 3aBepllajJbHUN 00’€M HOBOYTBOPEHOI KICTKM B CEpeIHbOMY OyB Ha
27% Oinbiie, HIX y BUNaAKax 0e3 BUKOPUCTAHHS IMX 3ac001B, II€ JO3BOJISIE
MPUITYCKATH, 110 3aCTOCYBAHHS BUIIEBKA3aHUX JOAATKOBUX MAHIMYJSAIIN MOJIETIIYE
pereHepaiilo  TKaHUH OpraHi3My, IO Y CBOI YEpry OIOCEPEIKOBAHO MOXKE
PU3BOUTH J10 OUIBII MIBUAKOT OCTEOpEreHepalli.

BucnoBku. [IpaktnuHe 3Ha4YeHHS OTPUMAHUX PE3YJIBTATIB TOJISITAE Y TOMY,
0 BU3HAYEHHS MPSIMOTO B3a€EMO3B’S3KY MDK JIOAATKOBUMH MAHIMYJALISIMU Y XOJI
MIPOBE/ICHHS oOlepalii 3 METOI BHUJAJICHHS 3y0IB Ta KIHUEBUM pe3ylIbTaTOM
ocTeopereHepailiii Moke 3a0e3MeUnTy aIeKBaTHE Ta IIBUKE BITHOBJICHHS OPraHi3My
MaIieHTa 1 3BOJIUTh JO MIHIMYMY IMOBIPHICTh MOXJIMBUX YCKJIQJHEHb, IO y CBOIO
4yepry TMO3UTHBHO BIUIMBAE HA IMOBIPHMM pe3ynbTaT MalOyTHBOI JIEHTAIbHOT

IMIUIaHTAI].
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Beryn. bakrepiodaru € BucokocnenupiyHUMU areHTaMHu, 10 aTaKyrTh JIUIIE
OakTepii-MillieH1, He MKOASAT, HOPMOGIIOpl OpraHi3My JIIOAUHHU, HE OEpyTh Yy4acTh Y
PO3BUTKY JIIKAPCHKOI CTIMKOCTI 30yJHUKIB Ta OOYMOBIIOIOTh CTPYKTYpPY MIKPOOHOT
MOMYJIALIi B CKJIAMOBOI SIK NMEBHUX HIII, TaK 1 BCI€i €KOCHCTeMHU JIOAUMHU. ToOTO
OakTepiodaru BIAIrpalOTh BUPIIANBHY poJib Y (OpMyBaHHI MIKpOOHOIO CKiamy, 3a
PaXyHOK KOpEryBaHHS PI3HOMAHITHOCTI OakTepi, TaKUM YHUHOM SIBJISSFOUYHCH
HEBIJl'EMHOIO CKJIQJ0BOIO MIKPOOiOMY JIFOIMHH.

Merow poOOTHM cTamo BHU3HAYEHHS Ta BIAOIp IITamiB, YYTJIMBUX [0
cnernupiuanx 6akrepiodaris.

Martepiaan i meroan. SIk 00’exktu Oyio B3sATi KiiHiuHI mTamu Escherichia
coli, Pseudomonas aeruginosa, Staphylococcus aureus BulydeHi BijJ TMaIli€HTIB 3
JIOP-natonoriero Ta Iliopar® — KkoMepIliiHUIA MOJIBaJeHTHUN OakTepiodar
(peectpamiitne nocBiquenHs UA/15974/01/01). Bei  gocnikeHHST BUKOHAHI B
TPHOXKPATHIN MOBTOPHOCTI y Pi3HI JIHI.

Busnauennss d9yTtnmBocTi OakTepit momo cmemudivyHOoro Oakrtepiodary
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MPOBOJIMIIN KpamnedabHuUM MeTogoM [1]. Busnauenns tutpy dary npoBoamiu 3a
goromoroto  spot-tecty [2]. Ilpm craTucTUYHOMY aHami3l  pe3yNIbTATIB
BUKOPHCTOBYBAJIM NTapaMeTpruuHi MeTou [3].

Pe3yabTaTn Ta iX 00roBOpeHHS.

VY tunoBux 3a MOp¢OJIOTIYHUMH, THHKTOPHUATEHUMH 1 010XIMIYHUMH O3HAKaAMHU
kriniyaux 3oasTiB E. coli, P. aeruginosa, S.aureus Bu3Havamud YyTIUBICTH 0

KOMep1iiHoro imyHobionorigyaoro 3acody I[liopar®.

Taoaunsa 1.
Jlizyroua aktuBHicTh Iliogar® BiTHOCHO KJIIHIYHHMX i30JIATIB OaKTepil
[ tamu CL SCL +++ ++ + - Bceboro
ITaMIB
E. coli 18 13 11 12 8 3 65
P. aeruginosa 4 5 6 9 11 16 51
S. aureus 24 16 15 5 8 9 77

[Tpumitka: CL — 3nuBHMM di3uc; SCL — HamiB3IMBHUHN JI3UC; +++ — OKpeMi
HeraTuBHI KooHii (Oiabire 20); ++ — okpemi HeraTuBHi KoJioHil (Bix 10 mo 20); + —
OKpeMi HeraTuBH1 KoJIoH1i (710 10); - — BIACYTHICTB JI3UCY

Sk BugHO 3 Tabiuii 1 HeraTUBHY YyTIMBICTH Maiu 4,7 % KIIHIYHUX 130JITiB
E. coli, 31,4 % i3omsatiB P. aeruginosa Ta 11,6 % i3omsriB S. aureus. CnaOky Ta
MOMIPHY YyTJHMBICTH mposBisuio 47,6 % i3omsarie E.coli, 51 % i3omsTiB
P. aeruginosa ta 36,4 % i3omaTiB S. aureus. Bucokouytnusumu 10 [liodar® Oysio
47,7 % xminiunux i307atiB E. coli, 17,6 % i3omatiB P. aeruginosa ta 52 % i30sTiB
S. aureus.

HactynHum  eramoM  cTajio  BU3HAY€HHA  1H(QEKIIAHOT  aKTUBHOCTI
KOMepIiHHOTO iMyHOOioN0or1yHOTO npenapary [liogar®. TutpyBaHHs TPOBOIUIOCH
JBOMAa METOJAaMH: CIOYaTKy 3a AmnmenbMaHoM (BU3HAYEHHS HaAHOUIBLIOrO
po3BenieHHs (bara, sKe TMPUTHIYYE PICT TECT-KyJbTyp), a noTiM 3a ['pauis
(Bu3HaueHHs OsmkoyTBOprorounx oauauilb (bYO) B 1 mi).

ExcrniepyuMeHTanbHO BCTAHOBJIEHO, 110 1H(MEKIIHHAa aKTUBHICTh (TUTp (ara)
[Tiopar® (cuHBOTHINHOTO, CTa(IOKOKOBOrO Ta KHILIKOBOI MaJUYKH) 332 METOJIOM

AnensMana cranosmto 107 (ta6i. 2-4).
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Taoauus 2.
Indexuiiina akTuBHicTH 10 i30asTiB PSeudomonas aeruginosa

3a MeTOJA0M AMNIeJLMaHAa

Po3Benenns momiBageHTHOTO OakTepiodara
Tect-mTam 10" | 10° | 10° | 10" [ 10° [ 10° [ 10" | 10® | 107 | 107
P. aeruginosa ATCC
27853 + + + + + + + + + -
P. aeruginosa 1221 + + + + + + + + + -
P. aeruginosa 2267 + + + + + + + + + _

[TpumiTKa: «+» — HasBHICTH MOBHOTO JI3HUCY; «+» — HASIBHICTH YaCTKOBOTO
JI3HUCY; «-» — BIJICYTHICTD JII3UCY
Taoannsa 3.
Indekniitna akruBHicTs [liodar® no izoastiB Staphylococcus aures

3a MeTOJA0M ANmeJLMaHa

Po3Benenns moniBaneHTHOTO OakTepiodara
Tecr-mram 100 ] 107 | 10° | 10° | 10° [ 10° | 107 | 10® | 10° | 10T
S. aureus ATCC 25923 + + + + + + + + + -
S. aureus 101 + + + + + + + + + -
S. aureus 191 + + + + + + + + + -

[IpumiTka: «+» — HaAsABHICTh MOBHOTO JII3UCY; «+» — HAsABHICTb YaCTKOBOTO
J3HUCY; «-» — BIACYTHICTb JII3UCY
Taoauus 4.
Indexuiiina akrusnicTh Iliodpar® no izoastiB Escherichia coli

3a MeTOJA0M ANMneJLMaHa

Po3BeieHHs mosiBajIeHTHOrO OakTepiodara
TecT-mram 100 [ 120° | 10° | 10* | 10° | 10° [ 1207 | 10° [ 10° | 10
E. coli ATCC 25922 + + + + + + + + + -
E. coli 17 + + + + + + + + + -
E. coli 22 + + + + + + + + + -

[TpumiTka: «+» — HasABHICTh MOBHOTO JI3UCY; «+» — HASBHICTH YaCTKOBOTO

JI3UCY; «-» — BIJICYTHICTb JII3UCY

Sk BugHO 3 Tabmuub 2-4, MOJIBaJICHTHUN Oaktepiodar MPOSBISAB CBOIO
aKTHUBHICTh JIO BCIX B3ATHX B Jociij i30isTiB P. aeruginosa, S. aureus Ta E. coli B
tutpi 107,

Jns BuzHauenHs bYO B 1 M koMepiiiitHOTO mostiBajieHTHOTO OakTepiodary

. . . -9 o
[Tiodar® 3a meToaom I'parris mpoBoauIM 13 po3BeacHHsA 107, ke qaBajl0 YaCTKOBUI

J3UC TeCT-KYJIbTYp PH BU3HAYCHHI THTPY 32 METOI0M ArmenbpMaHna (Tadi. 5-6).
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Tadoauus 5.
Indekniitna akruBHicTh [liodar® no izoasriB Pseudomonas aeruginosa

3a meToaoM I'pamnis

Tecr-mranm EVO AxtusHicTh [Tiohar® BimHOCHO
TecT-KyiIbpTypu, M+c

P. aeruginosa ATCC 27853 3

P. aeruginosa ATCC 27853 3 3,66+1,15

P. aeruginosa ATCC 27853 5

P. aeruginosa 1221 6

P. aeruginosa 1221 5 5,66+0,57

P. aeruginosa 1221 6

P. aeruginosa 2267 2

P. aeruginosa 2267 2 1,66+0,57

P. aeruginosa 2267 1

Taoauns 6.

Indekniitna akruBHicTh ITiodar® no izoastiB Staphylococcus aures
3a metoaom I'pauist

AxtusHicTb [Tliopar® BigHOCHO
TecT-mTam BYO TeCT-KynbTypH, M+c
S. aureus ATCC 25923 4
S. aureus ATCC 25923 4 4,334+0,57
S. aureus ATCC 25923 5
S. aureus 101 7
S. aureus 101 7 6,33+1,15
S. aureus 101 5
S. aureus 191 1
S. aureus 191 3 2,33+1,15
S. aureus 191 3
Taoauus 7.
Indgexuiiina akruBuicTh ITiodar® no izoasriB Escherichia coli
3a metoaom I'pauist
AxrtuBHicTh [liopar® BimHOCHO TeCT-
Tecr-mram BYO KynpTypH, M+c
E. coli ATCC 25922 6
E. coli ATCC 25922 6 5,66+0,57
E. coli ATCC 25922 5
E. coli 17 8
E. coli 17 7 6,33+£0,57
E. coli 17 7
E. coli 22 4
E. coli 22 3 2,33+0,57
E. coli 22 3

Sk BuaHO 3 TAOMMIL 5-7 y KIIHIYHMX IITamiB, JO SKUX KOMEPIIiHHI

OakTepiodarn MPOSBISLUIA OUTHII BHCOKY JITHUYHY AaKTHBHICTH y THOIMNEPEIHbOMY
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JOCIiAl, TakoX Oynu BUIMMH 1 mokazHuku bYO, mo, 3 Hamoi TOYkud 30py,
00yMOBJICHO PI3HOIO YYTJIMBICTIO IITaMiB 0 KyJlbTypu OakTepiodaris.

ExcriepuMeHTaIbHO BH3HAYCHO, IO cepeaHsi akTuBHICTH Iliogar® mo Tecrt-
kynmbTyp P.aeruginosa cramosmma (3,66+1,87)x10° BYO/mi, S.aureus —
(4,3+2,15)x10° BYO/mu, E. coli — (5,44+1,81)x10° BYO/mn
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VIIK 616-022
KJTHIKO-ENMIJIEMIOJIOTTYHI ACHEKTH JIETTOHEJILO3Y
(OTJISIIOBA CTATTS)

Kosotuno Tersna PomaniBHa

HoxTop dimocodii kadenpu iHDEKIIHHUX XBOPOO Ta emigeMionorii
BykoBUHCHKHI iepKaBHUN MEIUYHUI YHIBEPCUTET

Yeiinem: Minena AnjapiiBHa

CryneHTka 5 Kypey

BykoBUHCHKUIA Iep:kaBHUN MEIUYHUN YHIBEPCUTET

bepe3oBcbka Inna BitaniiBHa

CrygneHTka 5 Kypey

BykoBUHCBHKHIT ep>KaBHUN MEAUYHUIA YHIBEPCUTET

AHoTanisi: XBopoOa JIETIOHEPIB € BAXKIMBOIO MPUUYUHOIO SIK MO3aJIKapHSHOI,
Tak 1 rocmiTajibHOl MHeBMOHII. He3Bakatoun Ha Te, 110 JIETIOHENb03 3yCTPIHAEThCS
pIAKO, BIH MPOAOBKYE CHPUYMHITH CHANAXW 3aXBOPIOBaHb, SKI BaXJIUBl IS
IrPOMAJICHKOTO0  3/0pOB’s.  XBOopoOa  BHUKJIMKAETHCA  OYyIb-IKUM  BHUJIOM
IrpaMHETaTUBHUX aepoOHUX OakTepid, MmO BiAHOCATBCS 10 poay Legionella;
30yaHuKkoM y OutbinocTi BUNaaAkiB y €Bpomi € Legionella pneumophila ceporpynu 1.
Y @it crarti MM OmMIIEMO TJIOOAIbHY eIMiIEMIOJIOTII0 XBOPOOW JIeTioHepiB, ii
TIarHOCTUKY Ta JIKYBaHHsS, a TAaK0XX BHU3HAYMMO NPOTAIMHU Ta MPIOPUTETH
JTOCTIDKeHb. PaHHA KIIHIYHA JIarHOCTMKA Ta IMIBUAKUM IMOYATOK JIIKyBaHHS
BIAMOBIAHUMU aHTUOIOTHKaMu st Legionella spp. y BciX TmaiieHTiB 13
NO3aJIKapHSAHOIO a00 TrOCHITAIbHOI MHEBMOHIEID € BUPIIAILHUM KPOKOM Y
JKyBaHH1 3aXBOPIOBAHHS.

Kuarw4oBi cioBa: jerioHena, rpaMHEraTHBHI aepoOHiI OakTepii, ceporpyna,

mraM, KyasTuByBaHHs, [1JIP.

XBopo0Oa JierioHepiB, Ha3BaHa Ha YECTh KOHBEHI[T AMEPUKAHCHKOTO JIETIOHY Y
Odinanensdii B 1976 pori, ae ii Brepine BUSBWIHA, XapaKTEPU3YEThCS MTHEBMOHIEIO,

sIKa MOXe OYyTHU TOB’s3aHa 3 I'eHepai30BaHUM CETICUCOM. Y BChOMY CBITI O1JIBIIICTh
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BUIAJKIB OB s13aH1 3 Legionella pneumophila, xoua Bumaaku, moB’A3aHi 3 1HIIMMH
Oaxtepismu Legionella, Mornu 3anuIIUTHCS HEMOMIYEHHUMH Yepe3 BiJICYTHICTb
CHeliaJbHuX TECTIB a00 ynepeIKeHUX BUCHOBKIB. ¥ 0ararbox KpaiHax MEepBUHHUN
TIarHOCTUYHUN METOJ, SKUW BKJIIOYA€ BUSBJICHHS AaHTHTEHY B Cce4l, HE IyXe
YyTJIUBUHN JI0 IITaMiB, sKi HE HajexaTh 10 L pneumophila ceporpynu 1 a6o iHmmx
BUIB, BKIoYaroun Legionella longbeachae. [1]

JlerioHenb03 Ma€e CE30HHUHM XapakTep 3 MKOM aKTHBHOCTI, IO MPHUIAJAE Ha
KiHeIlb JiTa 10 oceHi. Kiapka IocaikeHb OB’ A3YIOTh 1€ 301IbIISHHS 3 TEIUTIITUMU
Ta BOJIOTIIIMMH MOTOJHUMU YMOBAaMH Ta BHUIIO BIJIHOCHOIO BOJIOTICTIO MPOTSATOM
IIUX CE30HIB.

Jlokasu cBigyaTh Mpo Te, O BWKMBaHHSA L. pneumophila B aepo3zossix
30UTbIIY€ETHCS 3 BHUCOKOKO BIJIHOCHOKO BOJIOTICTIO, XO4a JIaDOpaTOpHI JaHl Mpo
KUTTE3TATHICTH a€PO30JIIB MOKYTh HE TOUYHO B1JIOOpa)KaTH BIKUBAHHS B PEAIbHOMY
CBIT1 B HABKOJIMIITHLOMY CEPEIOBHIII. [2]

B Agscrpainii Ta HoBiil 3emanii 1oAaTKOBUH MK BUIAJIKIB XBOPOOH JIETIOHEPIB
croctepiraeThcsi HaBecHi dYepe3 iHdekmii L longbeachae, siki, sk BBaXkarTh,
OB’ s13aH1 3 BUKOPUCTAHHSIM KOMITIOCTY B CaJ[iBHUIITBI.

HenaBusa icTopissi MoAopokei, BKIIOYHO 3 TMepeOyBaHHSIM y TOTENsX, Oyna
OB’ s13aHa 3 XBOPOOOIO JIET1I0HEPIB.

ByaiBni, siki TpUBaNMii yac 3aMIIAIOTHCS HE3AMHATUMHU, 1 3HAYHUI 3aCTiid BOAU
B JIOBTUX TPyOax MOXYTh MPU3BECTH J0 PO3MOBCIOHkeHHS Legionella spp, sikiio He
BXKUTH HAJICKHHUX 3aXO0/J11B KOHTPOJIIO.

Kpyi3Hi cyaHa TakoX MOXyTb OyTH JKEpeJioM XBOpPOOW JIETIOHEPIB 3
MOAIOHMX TIPUYHH 1 TIOB’SI3aHi 31 craJlaxaM XBOpOOH.

BpaxoByroun 3B’SI30K 13 TOJOpPOKaMH, ICHYIOTh CIEIialdi3oBaHl CHUCTEMU
CIIOCTEPEIKEHHS 3a BUITAIKAMU XBOPOOU JIET1I0HEPIB, MOB’A3aHOI 3 MOAOPOKAMH, 1100
MOKPAIIUTH 1IeHTU(]IKAIIIIO0 JHKEPE 1 3aX0U OXOPOHU 37I0POB’SI.

PiBeHb 3BITHOCTI Ta mependadyyBaHU PU3UK AJI1 MaHAPIBHUKIB 3aJ€XKaTh BIJ
kpainu; Hanpukiaa, y 2009 pomi ['pertis noigomuia npo 1,68 BUMaakiB Ha MUTBHOH

JIOIMHO-HOYEH, MPOBEACHUX TaM, y TopiBHsSHHI 3 0,55 BuMaakiB Ha MUIbHOH
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JFOMHO-HOYEH y BennkoOpuTaHii mpoTsArom Toro x poky. [3]

XBopoOa JierioHepiB 3a3BHUall MEPEIAEThCS Yepe3 BAMXAHHS aepo30JiiB abo
acripariiro Boau, 1o MictuTh Legionella spp, 1 HeMae qoka3iB mepeaayl BiJl JIFOJUHU
70 JTIoAuHU. BBaxaeTbed, 1m0 XxBopoba nerionepis, cnpuunHeHa L longbeachae, mae
IHIIMI NUISIX Tepenayl, sSIKMi 1€ He MOBHICTIO BUBYEHHUH, ajieé KOHTAKT 13 IPYHTOM
JUISL TOPITUKIB 00 Ca/IiIBHUIITBOM BBAXKAETHCS (DAKTOPOM PU3BHKY.

[Torana ririeHa pyk micyis poOoTH B cafy, TpUBaje KypiHHS Ta OJM3bKICTH 70
HiABIIICHUX TOPIIUKIB TAKOX IMOB’SA3aHi 3 IMiIBUIICHUM PU3HKOM. [4]

Y Toi yac SK OUIBIIICTH BUNAAKIB XBOPOOM JIETIOHEPIB TPAIUIAIOTHCS
CIIOPaJANYHO, MOXYTh BUHUKATH KJIACTEPU Ta BUMAratd JOCIIHKCHHS, a CHaJlaxH 3
TOYKOBUX JIXKEPEJI 1HO/1 MOXKYTh MaTH 3HAYH1 HACJIIJIKH JIJISl 3I0POB’ S HACETICHHSI.

Benuki cnamaxu XBOpoOM JieriOHEpiB Oyju MOB’A3aHl 13 3apakKeHUMU
TpalUpHSAMU, CHUCTEMaMH Tapsyoro Ta  XOJIOJAHOTO  BOJONOCTAYaHHS  Ta
riipoMacaxHUMHU BaHHaMmHU. [1licHO, Oyab-sKe JKEpelo, Ke TeHEepye aepo30Jll, Mae€
noTeHian aa nepenayi Legionella spp, 1 onucano mupokuii COEKTp MEXaHI3MIB 1
YMOB, BKJIIOUAIOUH 3apakeHe oOJaHaHHs JiKapeHb, BUMIAPHI KOHAUIIIOHEPH, KPYi3HI
CylHa Ta roreni. Bumaaku XxBopoOH JIETIOHEpIB TAKOX IOB’A3YIOTh 3 (POHTaHAMH,
PO3NMUIIOBAYaMH B CylIepMapKeTax i aBToMaTaMH It BAPOOHMIITBA JIbOy. [5]

dakTopaMy PU3UKY 3aXBOPIOBAHHSI € KypiHHS, JITHIA BIK, XpOHIYHI
CeplEBO-CYAMHHI a00 pecHipaTopHi 3axBOPIOBaHHSA, JA1a0eT, 3JIOBXXUBAaHHS
aJKorojieM, pak (0COOJIMBO 3 TITHOOKOI MOHOIMTOIICHIEIO, SK 11€ CIIOCTEPIrac€ThCs
IIpU BOJIOCATOKJIITHHHOMY JIeliKo31) Ta imyHocympecisa. Indekuis Legionella spp
BUHUKJIA AK YCKJIaJHEHHA Tepamii ¢aktopoMm Hekposy nyxiauHu (TNF)-o 3 Bummm
PU3HUKOM TIOPIBHSIHO 13 3aTJIbHOIO MOMYJISIIEI0, X04a BOHA Oyiia MEHIII BUPAKEHOIO Y
NAII€HTIB, K1 OTPUMYBAJIM €TAHEPLEIT, HIK Y THX, XTO OTpUMYBaB 1H(pIikcumabd abo
afganimMymao.

[akyOariitnuii mepioa XBOpoOM JeTioHepiB 3a3BWYail cTaHOBUTH 2-10 nHIB, B
cepeaHboMy 6-7 IHIB; OJHaK OyJiM BIJ3HAYEHI JOBIIMM 1 KOPOTIIMM 1HKYOAIliiHUIMA
nepion. [6]

30J10TUM I[iaI“HOCTI/IIIHI/IM CTaHIapTOM € KYJIbTHBYBAHHA Ta BI/II[iJ'ICHHSI
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JIETIOHEN 3 KJIIHIYHUX 3pa3kiB. BaxxnmBo Te, M0 BUAUICHHS 1H(IKYIOYOTO IITaMy
J03BOJISIE TIPOBECTH  CIMIJIEMIOJIOTIYHE THUIMyBaHHS, HAJAIOYM I[iHHI JaHl JUIs
KOHTPOJTIO Ta PO 1IaKTUKH 3aXBOPIOBaHb. UyTJIMBICTh MOCIBY 3HAYHO BIJIPI3HAETHCS
B pi3HHMX Ja0OpaTopifix, aje MpU BHUCOKIA KIiHIYHIA 0013HAHOCTI BOHA CTAaHOBHTH
npubmuzHo 50-80%. UyTnuBicTh KyJIbTHBYBAaHHS, WMOBIpHO, OyJe BHUIIOW Y
TOCHITaII30BaHUX TAIlIEHTIB 13 OUIBII TSHKKUM 3aXBOPIOBAHHSAM, HIK Y THX, XTO
MPOKMBAE B TpoMaji, uepe3 3OUTbIICHHS MIKPOOHOTO HAaBaHTAKCHHS B
pecrnipaTopHUX 3pa3kax. BHKOpHUCTaHHA CEJIEeKTHBHOTO arapy Ta MOMNepeaHbOol
00poOKM (HarpiBaHHS a0O0 KHCJIOTa) g HAAIMHOTO BHJUICHHS JIETIOHEI HE €
MIPOCTUM, 1, BPaXOBYIOUH HHM3bKY IMOIIMPEHICTh XBOPOOW JIET1OHEPIB, JUIIE KiJIbKa
nmabopartopii Hapazl BBaXKAIOTh 1[I METOAW EKOHOMIYHO €(QEeKTUBHUMH IS
3BUYAITHOTO BUKOPUCTAHHA. OJHAK, CJIJI HACTIHO 3a0X04YyBaTH CIPOOU TMOCIBY Y
NAIl€HTIB 3 TO3UTUBHUMU pe3yjibTaTaMUd AaHTUTEHY B C€ul Ta y TMAI€HTIB 3
OCJIa0JICHUM IMYHITETOM Yepe3 BaXKIMBICTH OTPUMAHHA 130JIATIB Yy TMAIIEHTIB 3
iH(pekuiero L. pneumophila, BiaminHOO Big ceporpynu 1. [HmmMM icTOTHUM
HEJOJMIKOM  KYyJIbTypaJIbHOTO METOAYy € 3-5-lleHHUW 1HKyOaliiHuil mepiof,
HEOOX1AHUM JJIs1 BUAUICHHSI MIKpOOiB; HEOOXIIHICTh CKOPOTUTH IO 3aTPUMKY Oyia
BUPIIIAIBHOIO Y PO3poO0Ill METOMIB IMBUJIKOTO MOJICKYJSIPHOTO CEKBEHYBaHHSI.
[HIIMM 1CTOTHUM HEIOMIKOM KYJbTYPaJIbHOTO METONY € 3-5-IeHHMI 1HKyOaliiHmi
nepioyi, HEOOXIAHUW IS BHUIUICHHS MIKPOOiIB;, HEOOXIAHICTh CKOPOTUTH IO
3aTpUMKYy Oyja BUPIMIAIBHOIO y PO3POOIN METOJIB MIBHUIKOTO MOJIEKYJISIPHOTO
CEKBEHYBaHHS. [HIIMM iICTOTHUM HEIONIKOM KYJIbTYPaIbHOTO METONY € 3-5-ICHHMIMA
1HKyOaIiiHui  mepiosi, HEOOXIMHWM JJis BHUILJIEHHA MIKpoOiB, HEOOXITHICTh
CKOPOTUTH I[I0 3aTPUMKy OyJia BUPIMIATHHOI Y PO3pOOI METOIB IIBUIKOTO
MOJIEKYJISIPHOTO CEKBEHYBAHHS. [ 7]

Teopernuna uytnuBicte [IJIP-TecTyBanHs (TOOTO BUSBICGHHS OJHI€T KOTIIi
IITHOBOT TMOCIIJOBHOCTI) MIBUIKO TpH3BeNa 0 WOro mupokoro po3sutky. [IJIP y
pealbHOMY dYaci 3apa3 pO3TISAacTbes SIK MOJEKYISIpHUH METOoA BHOOPY s
BusiBjieHHs Legionella spp, Teopetnuno mpomnoHyo4H crenuivyHiCTh, YYTIUBICTD 1

IIBUJIKICTh OTPUMAHHS Pe3yibTaTiB (KUJIbKa TOJWH TICHsS B3ATTS 3paszka). biabiricts
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ormy0JlikoBaHuX AaHux crocyeTrbest TIJIP, cmemmdiunmx mms L. pneumophila, sxi
3a3BHuail cipsiMoBaHi Ha reH MIp . Ll anami3n MOXKyTh BUSABISTH 1HPEKIT Oyab-IKOT
ceporpynu L pneumophila ta maroTh BHUIY YyTIUBICTh, HIXK KYJIbTYpajlbHI METOIU
(mpubnu3Ho Ha 15% Oinblie BpoXaro MOPIBHAHO 3 KYyJIbTYPOIO B JOCIIIKEHHI
MenracTi Ta iioro koJjer). [8]

LIJIP Legionella spp (3a3Buuait HauwneHa Ha 16S p/IHK) BukopuctoByBanacs B
NESKUX JOCHIDKEHHSAX 1, 37a€ThCs, 3a0e3medye OuUTblmry d9yTIHBICTh. OmgHAK y
nocmmpkeHHi CAPNETZ, xoua 10% nerionenso3y OyJi0 BHSBICHO JIMINE 3a
noromororo 16S pJIHK Legionella spp IIJIP, aume 60% 3 HuX MoxHa OyI1o
miATBepAUTH cekBeHyBaHHsIM JIHK, mpunyckatouu, mo 10 pe3yibTaTiB, OTPUMaHUX
3a JIONOMOTOI0 TAaKMX aHaji3iB, CJIiJI CTABUTHCS 00EPEkKHO, TOKU HE OyJ]ie JOCTYITHO
OlIbllIe JaHUX MPO CIIEHUPIYHICTb.

Cyxuii Kamienb, SKAi 1HKOJIM OB’ I3aHUM 13 XBOPOOOIO JIETIOHEPIB, YCKIIATHIOE
OTPUMAaHHS PECIIPATOPHUX 3pa3KiB 1 3r0J0M MEPEIIKOKAE PO3CIIITYBAHHIO CIAlIaxy,
3HA4YHO OOMEKYIOUYM KUIBKICTh BUITAJIKIB 13 TaHUMU TUIyBaHHs. PanHi nani 5S p/IHK
ITJIP nokazanu, mo JJHK L pneumophila Mo>xHa BUSBUTH B Cedi Ta CHPOBATII KPOBI
3 BUCOKOIO uyTJIHBICTIO (>80%); OJIHAK pe3ysbTaTH AOCIIIKEHb 13 OUIBIIOK CEPIEr0
BUMaakiB Ta pisHumu [1JIP cBimuaTh mpo Te, 110 YyTIUBICTh Y CHUPOBATIl HabaraTo
Hwk4da (30-50%). [9]

OCHOBHiIi MOMEHTH:

1. KynpTuByBaHHS Ta BUIIJICHHS JIETIOHEN 3 KIHIYHUX 3Pa3KiB € 30JI0TUM
CTaHJIapTOM J1arHOCTUKU

2. JlocnmiKeHHs aHTUTeHY cedl € HalOUIbIl 4YacTO BUKOPHCTOBYBAHHUM
TIarHOCTUYHUM TECTOM; OJIHAK aHaJII3W MAalOTh HU3bKY UYTJIMBICTH JJISi TO3UTUBHUX
mramiB mAb3/1, He noB’s3anux 13 Legionella pneumophila cepoepynu 1.

3. Cepororist HE MAXOUTH AJIsl HETalHOTO KJIIHIYHOTO JIIKYBaHHS

4, [IJIP y peanpbHOMY Yaci 3apa3 po3IIISIIAETHCA K MOJICKYJISIPHUI METOJ
BUOOpY s BusBieHHs Legionella spp, skuii  TeopermuHo — 3abesmneuye
cnenupivHICTh, YyTIUBICTh 1 MIBUAKICTD; €W METOJT CJIiJi BUKOPUCTOBYBATH SIKOMOTA

MIBU/IIIE TSI PAHHBOT T1arHOCTUKHU
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S. KoxeHn, y KOro € CHMITOMH MO3aJIIKapHAHOT 00 BHYTPIIIHBOIIKAPHIHOT
MTHEBMOHI1, MOBUHEH MPONTH TECTYBaHHS Ha XBOPOOY JIET10HEPIB

6.  JlocmmkeHHs cranaxiB Ta TunyBanus Legionella spp

Po3scninyBanHs cniayiaxiB XBOpoOH JIETiOHEPIB 00YMOBICHO MOKJIUBICTIO TOTO,
10 TOYKOBE JIKEPESIO MiJAACTh BEIUKIM KITBKOCTI HACENICHHS BIUIMBY 3apa)KE€HUX
aepo30JIiB, SIKI MOXYTb OYTH PO3CISHI Ha BeIUKiM TepuTopii. BimOymocs Kijibka
PE30HAHCHUX IHIUJEHTIB 13 TAKUMHU BUKPHUTTAMHU, 1 € OCOOIUBOIO MPOOIEMOIO IS
IpaJMpeHb, A€ TMOMEepeaHl TOCTIIKEHHS crajiaxy BCTAaHOBWUJIM JIOKa3u iHQEKI Ha
BijcTani 10—15 kM Big mxepena. [10]

Opnak OaraTo cranaxiB J€MOHCTPYIOTh MEHIIY B1JICTaHb MOLUMPEHHS, YMOBHU
HABKOJIMIITHBOTO cepefoBuia Ta (izuyHa reorpadisi, IMOBIpHO, BIAITPalOTh MEBHY
pOJIb y BU3HAYEHHI BIJCTaHI po3citoBaHHS. E(PEKTHBHI CHUCTEMH CIOCTEPEKEHHS Ta
CHOBIIIECHHSI MAIOTh BUpIMIAJbHE 3HAYCHHS [IJI1 PAHHBOTO BUSIBJICHHS CHAJIaxiB, sIKi
MO>KYTh IIBUIKO PO3BUBATUCS Ta CIPUUYUHATH COTHI BUITAJIKIB 32 KUIbKa JHIB.

KoHTponp cnanaxiB XBOpOOM JIETIOHEPIB IPYHTYETbCS HA IIBUIKOMY
OTPHMMAaHHI OMHMCOBHX EMiJIEMIOJIOTIYHUX JaHUX Yy MOEJHAHHI 3 MIKPOO10JIOTTYHOIO
iH(hopMaIi€r0 a7 BU3HAYEHHS JKEpesna Ta BIPOBAHKEHHS 3aXOAIB KOHTPOJIIO.
Husbkuii piBeHb CMEPTHOCTI B KIJIBKOX OCTaHHIX crajaxax IMOSCHIOETHCS MIBUJIKUM
PO3CIIAYBaHHSIM 1 BIPOBAIKEHHSAM 3aXO0/[1B KOHTPOJIIO.

JInst moOy0BU €MiIEMIONIOTIYHOI KapTUHU Ta BU3HAYEHHS 3B’SI3KIB y 4Yaci Ta
MiCIll HEOOX1H1 JIeTaabH1 ICTOpli XBOpOoOU 31 CTaHIAPTHU30BAHUMHU aHKEeTaMu. Y pasi
HEOOXITHOCTI TaKOK MOXKYTh OyTH BUKOPHUCTAHI aHKETH JUIsl MOAAJIBIIOTO TPaJCHHS.
Ha ocHoBI icTopii XBopoOU CIiJi BUBHAUUTH JIPKEpeENa Ta MPOBECTH OLIHKY PHU3HKY,
o0 COpsMyBaTH Ta BU3HAUWTH TPIOPUTETHICTH PO3CIITyBaHb Ta BIAOOpPY TPoO
HABKOJIMIIIHBOTO cepeioBUIla. MikpoO10JOTIYHUM acleKT Oyab-SKOTO JOCHIKCHHS
MoJIAra€ B TOLIYKY JIOKa3iB, IO MOB’A3YIOTh JKEPENo chajaxy 3 BUIAJAKaMH,
[IUISIXOM TIOPIBHSIHHS 130JISTIB J1ecioHep y 3pa3Kax HABKOJHUIITHHOTO CEPEIOBHINA 3
130J1ATaMH BiJl Tali€HTiB. [11]

[3omsati L pneumophila ceporpynu 1 MokHA IMIBHIKO PO3AUIUTHA Ha MiATPYIH

3a JOIIOMOI'OIO MaHeJe MOHOKJIOHAJBHUX AaHTHUTLI Ha OCHOBI Mi)KHapOI[HO.l. TaHeJl
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MiATPYMyBaHHS MOHOKJIOHABHUX aHTHUTLIL

OjmHak IIel MeToj Ma€ TMoraHy JAUCKpPHMIiHAIi Ta AutuTh L pneumophila
ceporpynu 1 juiie Ha BICIM-IECAITh (PEHOMEHIB, TOMY, OTXKe, OyJ0 JOCIIKEHO
OaraTo 1HIIKUX MeTONiB. MeToa THMyBaHHA Ha ocHOBI mociigoBHOcTI JIHK, sxwmii
po3pizasie L pneumophila wa mnomax 1700 TtumiB, Temep CcTaB MiKHAPOIHUM
CTaHAapTOM Pa30M i3 OB’ SI3aHOI0 3 HUM OHJIaH-0a3010 JaHUX.

OCHOBHOIO TE€pEeBaro IHOTO0 METOMYy € Te€, MO0 JaHl eMiIeMiOJOTIYHOTO
TUITYBaHHS MOXXHA OTpUMAaTH Oe3MocepeHbO 3 KIIHIYHUX 3pa3KiB 0€3 HeOOX1THOCTI
KyJIbTUBYBaHHS Ta 130JIAL11 OPraHi3My.

[Moegnanns I1JIP L. Pneumophila ta mnpsMoro THiyBaHHS Ha OCHOBI
MIOCJIITOBHOCT1 JIO3BOJISIE OTPUMATH BUCOKOAMCKPUMIHAINIKMHI JIaHI TUITyBaHHSA 3
KJIIHIYHUX 3pa3KiB MEHII HiXk 3a 24 TOJUHMU.

Enigemionoriune TUIyBaHHS € HAJI3BUYAMHO BAXKJIUBUM JIJIs BCTAHOBJICHHS
3B’SI3KYy BUMAJIKIB 13 JPKEPETIOM; OJIHAK BIH MOX€E HEMPABUIIHHO OB’ 3aTH JIXKEPEIO 31
CIIPaBOIO, SIKIIIO HE CYMPOBOIKYETHCS PETEIBLHUM PO3CIIiIyBaHHsAM. Enigemionoriuue
TUITYBAaHHA TaKOXX MOJXE JOIOMOITH BHSBUTH TICEBIOCTANIaXH, sIKI HACIPaBIl €
rpynaMy HEMOB’SI3aHUX BUIAJIKIB, BUKJIIMKAHUX PI3HUMH IITaMaMH. [12]

3a BIJICYTHOCTI KJIIHIYHUX 3pa3KiB, 3pa3Kyd HABKOJHUIITHHOTO CEPEIOBUIIA BCE
I1e KOPHUCHI IS MiATBEp/PKEHHS abo BUKIOUeHHS mpucyTtHocti Legionella spp. V
MOEAHAHHI 3 OIIHKOI pHU3UKIB CUCTeMHM I 1H(opMarlliss Moxke JOIMOMOITH
BCTAaHOBUTH BIPOT1IHICTH TOTO, IO ISl CHCTEMA € JHKEpeTIoM. MeToau IpoCTOPOBOTO
aHaJi3y Ta MaTeMaTUYHOTO MOJICJIFOBAHHS, TaKl SIK KJIACTEPHUMN aHaJi3, aHalli3 BiKHA
iH(dekii, MonentoBaHHs Huledy Ta aHami3 KoedillieHTa aTakd, MOXYTb OyTH
BUKOPUCTaH1 JIJIi TOKPAIIEHHS OLIBII TPAJAUIIMHUX METOJIB PO3CIiTyBaHHS Ta
JIOTIOMOTH Y CIPsIMyBaHH1 PO3CJIilyBaHb; OJHAK I1i METOJU BCE 1€ MOKJIAIAI0ThCs Ha
JOCTOBIPHI JaH1 BUMAIKIB

AHami3 MDKHApPOJIHUX JaHUX TPO €MiIeMIOJIOTIYHE TUITYBAaHHS TOKA3ye, IO
OUIBILIICTh JIETIOHEPIB CHPUYMHEHI BIJHOCHO HEBEJIMKOI MIArPYNOK BCIX ILITaMIB
JIeTi0HEN, BUAJICHUX 13 HABKOJHUIITHEOTO CEPEOBHUIIA.

Xoua geski mramu (Hanpukian, ST1) mmpoko momMpeHi, 1HI, 3AA€ThCA,
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oOMexeHl TeBHMMHU perioHamu (Hampuknan, ST47 y miBHiuHIA €Bpomi). Leit
HEPIBHOMIPHUH PO3MOALT 1HOI 00MEXy€e KOPHUCHICTh METO/IIB 1 MPU3BIB 10 PO3POOKU
JOJATKOBUX METOMIB THII3allli, TaKWX SK IOCIIIOBHICTh BCTaBOK, THITYBaHHS
3MIHHUX €JIEMEHTIB 1 CIIOJITOTHUITYBaHHS.

Omnak 111 METOAM HE MJIAIOThCS CTaHAApTH3aIlii 1 TOMY HE 3HANIUIM
HMIMPOKOTO 3aCTOCYBAHHS.

HermonaBHO TOBHOTEHOMHE CEKBEHYBAaHHS OYyJIO JOCIHIKEHO SIK MOKJIUBUN
Mmetoa tumyBaHHs L. pneumophila, i moka3u NpUHIMIIOBUX JOCIHIIHKEHb MMOKA3aJIH,
[0 TIOBHOTEHOMHE CEKBEHYBAaHHS Ma€ TOTEHIan OyTH HaWKpalmuM METOIOM
TUITyBaHHS, XO4Ya B JAaHWM Yac HOT0 MOXKHA 3aCTOCOBYBATH JIMIIE TaMm, Ji¢ OyJiu
orpuMani 13o01aTH. OpHak 1mie moTpibHO Oarato poOOTH, MO0 YIOCKOHAIUTH
KOHBeepU OOpOOKM MaHMX g JAHUX LIUJIOrO TeHOMa, Mepll HDK MOXXHa Oyne

BCTAHOBUTH CITPAB/li CTAHIapTU30BaHUN MeTo Tumizariii. [13]
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VIIK 618.1
MOPIBHSAJIbHA XAPAKTEPUCTHUKA MPOIECIB CYJIMHHOT'O
PEMOJIEJTIOBAHHS TP TTIIOTUPEO3I Y JKIHOK
PEIPOIYKTABHOT'O TA IOCTPEIPOJIYKTAUBHOI'O MEPIO/IB

MegexoBenb Okcana KocTsHTUHIBHA,
K.MeJI.H., mpodecop

npodecop kadeapu ciMmeHOT METUITMTHU
JlodaTiok Mapist €BreniiBua,

Crynent

IBanoBa Anna CepriiBHa

AcmipaHT

CyMchkuit iepKaBHUM YHIBEPCUTET

M. Cymu, Ykpaina

AHoTtanisi. JIi4 OIIHKM JWHAMIKM PpO3BUTKY Ta CTYNEHIO BUPAXKEHOCTI
CYIMHHUX 3MIH IpH TINOTUPEO3l B MONYJALISAX XKIHOK PENpPOAYKTHBHOIO Ta
MOCTPENPOIYKTUBHOTO TIEPIOAIB y IOCHKeHHs Oyno BKmModeHo 118 xBopux 3
BIIEpIIIC BUSABJICHUM TrinoTtupeo3oM Ta 60 KiHOK 0e3 eHAoKpuHomaTid (rpyma
KOHTPOJII0). Y KIHOK PENPOIYKTUBHOTO BIKY, XBOPUX Ha TIMOTUPEO3, OYJIO BUSIBICHO
MJBUIIEHHSI €XOTeHHOCTI KoMIuiekcy iHTuMa-menia (KIM) ta #oro moToBiieHHS 3
YaCTKOBOIO BTpaTOl0 AU(EPEHIIIOBaHHS Ha IIapu, TOAl SIK BUMIPIOBaHHS TOBIIUHU
KIM y »xiHok BikoM 10 50 pOKIB KOHTPOJBHOI TPYyNU HE BIAPI3HAIOCH BIJ
CEPEeIHbOCTATUCTUYHOI BIKOBOI HOPMHU. Y JKIHOK IMOCTPENPOAYKTUBHOIO BIKY 0e€3
€HJOKPHUHOMATIA PO3BUTOK (POKanbHOI JedparMeHTanii 1IHTUMU CIOCTEpIraBcs y
20%, a ¢gopmyBaHHs ONSAIIOK BUSBIEHO y 6,6% >XKIHOK 1€l rpynu. 3a HasBHOCTI
rinotupeo3dy 79% KIHOK TOCTPENPOJYKTUBHOIO BIKYy Malld TIOBHY BTpaTy
nudepeHIliIoBaHHsI Ha IIapu Ta 3MIHU €XOT€HHOCTI KOKHOTO 3 mapiB. HasBHICTH
ook Oyna BcraHoBieHa y 50% >K1HOK ITI€T TPYTIH.

BucHoBok. B 3aranpHiii  momymsmii  KIHOK — TPOIECH  CYJUHHOTO
pEMOJIENIIOBaHHS BiOYBaIOThCSl TEPEBAKHO Y IMOCTPENPOAYKTUBHMY IMepiomi. Y

XBOPUX Ha TIIOTUPEO3 MOYATOK ATEPOCKICPOTUYHUX 3MIH CYJUHHOT CTIHKH KOPEIIO€E
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3 MMOYATKOM T1OTUPEOTAHOT AUCPYHKIII].
Kiio4oBi cjoBa: cyauHHE pPEeMOCIIOBaHHS, TIMOTHPEO3, PEHpPOAYKTUBHUIA

nepio, mocrpenpoayktuBHui nepioa, KIM

AKkTyanbHicTb.  PemojentoBaHHs ~ CyIMHHOI  CTIHKM €  CKJIQJIHUM
MOJIIETIONOTIYHUM TpolecoM. BrMBaroun Ha OKpemi JaHKU TATOT€HE3y MOKHA
MOTIEPEeIUTH 0arato yCKIaAHEHb aTEPOCKIICPO3y, 3HUKYIOUH PU3HUK PO3BUTKY
1epeOpoBacCKyISIPHUX 3aXBOPIOBaHb [1]. Beymnepeu ysBlieHHIO, 110 CeplIeBO-CYIUHHI
3axBoproBaHHs (CC3) € mepeBakKHO YOJIOBIYOIO MATOJIOTIEND, CMEPTHICTh CaMe BiJl
CC3 cepen xiHOK € BUIIOIO [2]. PH3uK ceplieBO-CyTMHHUX 3aXBOPIOBAaHb 3POCTAE 3
BIKOM SK Yy YOJIOBIKIB, Tak 1 y XiHOK [3], ame KapalompOTeKTOpHHH e(dEeKT
€HJOTE€HHOTO €CTPOreHy ranbmye pusuk po3BUTKY CC3 y KIHOK pernpoyKTUBHOIO
Biky [4; 5]. 3a mamumu PoTTepaaMChbKOro IOCIIKEHHS, TIOTHPEO3 € OLIbII
BaroMMM  YWUHHUKOM  CEpILEBO-CYJIMHHOTO  pPU3UKY, HDK  TIOTIOHONAIIHHS,
JTUCTITIIeMIst UM TinepTeH3is [6].

Mera: oiiHKa JUHAMIKH MPOTPECYBaHHSA CYAMHHUX 3MIH TMPH TIMOTUPEO3l B
MOMYJISILISIX AKIHOK PENPOAYKTUBHOTO Ta MOCTPENPOYKTUBHOIO MEPIOIIB.

KoHTHHIeHT Ta MaTepiajm J0CaiIKeHHS.

J1y1st OLlIHKY AMHAMIKHA PO3BUTKY Ta CTYMEHIO BUPAXKEHOCTI CYJTUHHUX 3MIH MIPU
rinoTHpPeo3l B MNOMYJSLIAX KIHOK PENpOJYKTUBHOIO Ta MOCTPENPOAYKTHUBHOTO
nepiofiB y JaochifkKeHHsS Oyno BKIoueHo 118 xXBopux 3 BIepile BHSIBICHUM
rinotupeo3oM Ta 60 xiHOK Oe3 eHgokpuHomariid. byino copmoBaHo ABI rpymnu
KOHTPOJTIO 3 YpaxyBaHHsIM BiKky: rpymna 1.1 — 30 >kiHOk 6€3 eHI0KpUHOMATI! BIKOM JI0
50 pokiB; rpyna 1.2 - 30 >xiHOK 0e3 eHIOKpWHOMAaTiii BiKOM OinbIn 3a 50 pOKIB.
Kpurepii BKIIOYEHHSI 10 TpYMU KOHTPOJIIO — KIIIHIYHO Ta JJAOOpaTOpHO TOBEAECHA
BiJIcyTHICTh, TopymieHsb ¢yHkiii 113, BiACYTHICTH MEKOMIIEHCOBAHMX XPOHIYHUX
YCKIIQAHEHb Ta CYIyTHIX 3aXBOPIOBaHb. XBOP1 HA TIMOTHPEO3 OyiaM PO3MOJAUIEHI 3a
aHAJIOTIYHUM KpHUTEpleEM Ha JBI Tpynu: 1o rpynu 2.1 yBidmmio 50 >KiHOK BIKOM [0
50-tu pokiB, g0 Tpynu 2.2 — 68 KIHOK y TMOCTPENPOIYKTUBHOMY TEPIOI.

KputepisiMu BKJIIOUEHHST XBOpUX OYJIM HAsABHICTh TIMIOTUPEO3Yy, MiATBEpHKEHA
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KJIHIYHUMH Ta JTa0OpATOPHUMU JaHUMHU, BIACYTHICTh JIEKOMIIEHCOBAHUX XPOHIUHUX
YCKJIaIHEHb Ta CYMYTHIX 3aXBOPIOBAHb.

3 wmetoro Bepudikallii JiarHo3ly Ta BHU3HAYEHHS OCOOJMBOCTEH Tmepediry
TIIOTUPEO3y Y XBOpUX OyB BUKOPUCTAHHM KOMIUIEKC KIIIHIYHHX, JJAOOPaTOpPHHUX Ta
1HCTPYMEHTAJIbHUX METO/IIB: 3arajJibHOKJIIHIYHE 00CTEe)KEHHS XBOPHX;
3arajgbHOJIA00paTOpHE OOCTEKEHHS XBOPHUX; BU3HAUEHHS THUPEOIAHOTO MpoduIio;
V3]1 mmronoaiOHOI 3am03u; coHorpadis CyauH 3 KOJIHOPOBOIO moruieporpadicro 3a
noromororo amapaty Toshiba «Nemio XG» niHIHHAM JaT4YUKOM 3 J1ialla30HOM
gactoT 8-12 MI'w; anani3 apxiBHOoro Marepiany (ictTopiit XxBopobu Ta aMOyJIaTOPHUX
Kapr).

PesyabTaTu

3 BIKOM BHM3HAuyaeTbCsl TeHJEHIs A0 30unbiieHHs TTI, ane piBeHb BUIBHUX
dopm T3 Ta T4 nocrtoBipHux BigmiHHOCcTeM He wmae (TTD - 2,5 + 0,8 Ta
3,1 £ 0,8 mmons/n (p>0,05); T4 Bier 10,6 + 1,3; 11,7 + 2,0 mmoas/a; T3 5,5 £ 1,0
BUIBH Ta 5,0 = 1,1 mmonb/n (p>0,05) BianosigHo y rpymnax 1.1. ta 1.2).

B ycix rpymax Oyno mnpoBeneHo VY3-Bizyanmizallilo CYJIWHHOI IUISHKA Y
B-pexuMi 3 pPO3paxyHKOM IHJIEKCY «IHTHMa-Melia» Ta OIMUCOM HOro SIKICHOI
XapaKTEpUCTUKH, BH3HAYCHHSM  JIOKaJi3allii, pO3MIpIB Ta  E€XOCTPYKTYypH
BHYTPIIIHbOCYIUHHUX yTBOpeHb. BumiptoBanus TKIM y 1.1-rpyni He BiApi3HATIOCH
BIJl CEpPEIHbOCTATHCTHYHOI BIKOBOI HOpMH, y Tpymni 1.2 OyJao BCTaHOBJIEHO
nocroBipue 360utbmieHHs TKIM 3 Bikom g0 0,8 MM Ta po3BUTOK (HOKaJIBHOT
nedparmenTaiii iHTUMU y 20% KIHOK, y 6,6% >KIHOK IIi€l TPyIU CHOCTEPIraioch
dbopmyBaHHs OOk (Tadm. 1).

[Ipy ynpTpa3ByKOBOMY JOCIHIJKEHHI COHHUX aptepit y 46 % xBopux 2.1
rpynu (28 xinok) KIM maB 4iTKuid po3Mmoaisl Ha AP 32 €XOT€HHICTIO Ta HOPMaJlbHI
JUTSL JTaHO1 BIKOBOI TPyNU pO3Mipu TOBIIMHU — B cepeanbomy 0,8 mm £ 0,1. Asne y
MOPIBHSHHI 3 KOHTPOJBHOIO TPYIOI0 JKIHOK PEMPOIYKTUBHOTO BIKY CEpeIHIN
noka3Huk O0yB Ha 0,2 MM OutbuM. Y 22 xBopux (44 %) rpynu 2.1 6ys0 BUSBICHO
migBuiieHHss exoreHHocti KIM Ta #oro mOTOBIEHHS 3 YacCTKOBOIO BTPATOIO

nudepeHIlitoBaHHS Ha IIapH.
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Taoaunusa 1.

IMopiBHsAJIbHA XapaKTePHUCTHKA KOMILIEKCY IHTUMA-Me/ia

I'pyna TKIM, mm Axicua oninka KIM
HasBHicTh HasBHicTp Ons1ku
nedpparmeHTalii iHFTUMUA | (KUIBKICTH 0Ci0, %)
(K1IBKICTB 0C10, %)

1.1 rpymna 0,6 +£0,1 0% 0%
1.2 rpymna 0,8+0,1 44% (n = 22) 0%
2.1 rpymna 0,7+0,1 20% (n = 6) 6,6% (n = 2)
2.2 rpymna 0,9+0,1 79% (n = 54) 50% (n = 34)

VY 54 xBopux (79%) rpynu 2.2 crnocrepirajach 4acTKOBa a0o MOBHA BTpaTa
nuepeHIIIOBaHHsl Ha IIapd Ta 3MIHUM €XOT€HHOCTI KokHoro mapy, y 4 (5 %)
30epirajiach 4iTKiCTh KOHTYPIB IIapiB, ajie MaJIO MICI€ TOTOBIIEHHS IHTUMU-ME/IIT 110
1 mMm. HasiBHicTh Ouisitiok Oyiia BctaHoBiieHa y 34 xBopux (50%) , y 12 % (8 xBopux)
MOP(QOJIOTTUHI 3MIHU MPU3BOJMIN 10 3MEHIICHHS] BHYTPIIIHBOTO [1aMETPY a. carotis
communis.

BucnoBok. B 3aranpHiii  momymAmii  JKIHOK — MPOLECH  CYJUHHOTO
pEMOJIeNIIOBaHHST BiJOYBaIOThCSl TEPEBAKHO Y MOCTPENPOAYKTUBHMY Iiepiomi. Y
XBOPHUX Ha TIOTUPEO3 MOYATOK ATEPOCKICPOTUYHUX 3MIH CYJUHHOI CTIHKH KOPEIIO€E

3 MOYATKOM T1OTUPEOITHOT AUCHYHKIIII.
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YK 616-07: 616.1/.3
T'EHJEPHI OCOBJIMBOCTI NOPYUIEHHSA ®YHKIIII HUPOK IPU
MEXAHIYHIN KOBTSIHUIII B OCIE 3 TINEPTOHIYHOIO XBOPOBOIO

Ocranina Tersana I'eopriiBHa

KaHIUJIAT MEANIHUX HAYK

JOLEHT Kadeapu 3aranbHOT MEAULIUHU 3 KypcoM (i3uuHOi Tepartii
JIHINpOBChKMI HAIllOHANBHUHN yHIBepcuTeT iMeH1 Onecst ['oHuapa
CepkoBuu lapuna QJeriBHa

Jikap-1a0opaHT 010XIMIYHOTO BIAJLTY

KHIT «KniniyHa nikapHs MBUAKOT MeAUIHOI goroMoru» JIMP

M. J{Hinpo, Ykpaina

AHoTtanisi. [locnmipkeHO OMHAMIKY TPOBIIHUX JabOpaTOPHUX MapKepiB
nopyueHHs! (PyHKIIT HUPOK (KpeaTHHIH KPOBI, MIBUAKICTh KIYOOUKOBOI (iabTpallii)
IpY MEXaHIYHIA KOBTSHUIIl B OCI0 3 TIMEPTOHIYHOI XBOPOOOIO B 3aJIE€KHOCTI BiJl
OPUYUHU PO3BUTKY OOTypaliifHOro xoisiectady. BcTaHOBIIEHO, IIO MpPH PO3BUTKY
MEXaHIYHOI KOBTSHHULI B OCIO 3 TIMEPTOHIYHOIO XBOPOOOK AK B KIHOK, TaK 1 B
YOJIOBIKIB, PO3BUBAETHCS TMOPYIICHHS a30TBUAUTBHOT (DYHKIIIT HUPOK 31 301JIbIIIEHHAM
PIBHSI KpEaTHHIHY KpOB1 OLIbII, HK B 2 pa3u BiJ HOPMH, Ta 3HUKEHHS BUILIBHOL
¢ynkuii HEUpoK 31 3MeHmeHHsM KD < 60 mu/xs/1,73 M2. Po3BUTOK MeXaHIYHOi
JKOBTSHHUIII Ha T JOOPOSKICHMX 3aXBOPIOBaHb >KOBYHHX IIUISIXIB Ta BEIHUKOTO
COCOUYKAa JIBAHAUATUNANOI KHUIIKM B TMAIl€HTIB 3 TINEPTOHIYHOI XBOPOOOIO
ACOIIIOETHCA 3 JJOCTOBIPHO OUTBINI BUPAKEHUM 3HWKEHHSIM BUAUTHHOI (DYHKIIIT HUPOK
B 0c10 xiHo4o1i ctati (p <0,05).

[Ipyn mMexaHiuHIA XKOBTSHHUIl OHKOJIOTIYHOTO T'€HEe3y B 0CI0 3 TiNepTOHIYHOIO
XBOpPOOOIO K B JKIHOK, TaK 1 B YOJOBIKIB, PO3BUBAIOTHCS O3HAKH TOCTPOTO
MOIIKOJKEHHSI HUPOK 3 MiJBUIICHHSIM PIBHS KpeaTHHIHY OUIbI, HIX B 2,5 pasu, Ta
smenmnenasam LIK® < 15 mu/xs/1,73 M2,

Kiio4uoBi cioBa: MexaHi4Ha KOBTSHUIS, TIIEPTOHIYHA XBOp0Oa, KpeaTUHIH,

MIBUAKICTH KIIyOOUKOBOI (PUIbTpalii, TeH1epH1 0COOIMBOCTI.
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AkTyaabHicTb. ['ocTpe nmomkompkenns nupok (I'TIH) sk kmiHiuHUE cuHApOM
JOCUTh YacTO PO3BUBAETHCS Yy XBOPUX MiA Yac KpUTUYHOro ctaHy (mo 35-75%
Nali€HTIB BULIUICHh IHTEHCUBHO1 Teparii) [1] 1 acOIII0EThCS 3 BUCOKOIO JIETATbHICTIO
(mo 50%) 3a paxyHOK pO3BUTKY TSKKHX PO3NAAIB PEryJbOBaHUX HHUPKAMU
KOMIUIEKCHUX MapaMeTpiB remoctady [2]. bepyum ydacTh y mporecax oOMiIHY
010JI0T1YHO aKTUBHUX PEYOBUH, BKJIIOYAIOYM TOPMOHHM, TICUIHKA HAJIA€ PETYISATOPHUN
BILJIUB Ha YMCJICHHI QYHKIIIT HUPOK, y TOMY YHCIi (IbTpaliiHy Ta pe3opoiiay [3].

TsDKK1 ypakeHHS HUPOK 3YCTPIYAIOTHCA MPU OOTypalii KOBUYHUX IUIAXIB 1
HalpsiMy 3aJIeKaTh BiJ TPHUBAJIOCTI O0OTypalii >KOBYHHUX HPOTOKIB. MexaHi3M
VIIKOJ/KEHHSI HUPOK IIPH XOJIECTa31 3HAYHOIO MIpOI0 00OYMOBJIEHUN TOKCHYHOIO JTI€I0
BUJIIJICHOTO Yepe3 TIIOMEPYJsipHy MeMOpaHy KOH'IOroBaHoOro OumipyOiHy, IO
MPOSIBIISIETBCS  €HJOTOKCUKO30M Ta  pO3NMaJaMH TEeMOJAMHAMIKH, a  TaKOX
0e3rocepe/HiM MPSIMUM BIUIMBOM OUTIpYyOiHY Ha HHUPKOBY TKAHHHY, IO BUKIUKAE
TSDKKI MICIIEBI TOKCHYHI TomKo keHHs [4]. HekoH'toroBanuii OimipyOiH y BEIHMKIN
KUIBKOCT1 HaKOIMUYY€EThCS B IHTEPCTULlI HUPOK, NOPYIIYIOUN (YHKLIIO KaHAIbIIB Ta
IHTEPCTHIII1, 1110 3yMOBJIIOE IECTPYKIIIFO COCOUKOBOI 30HH HUPOK [5].

3a €eTIONOTIYHMMH MPUYUHAMU PO3BUTKY MEXAHIYHOI KOBTSHUI BapToO
BIJI3HAYUTU OOTYypallil0 XOBYHUMHU KOHKpPEMEHTaMH. BUIbIIICTh KOBUHHUX KaMEHIB
MaloTh 3MilIaHy npupoay. Jlo ix ckiamy BXOIUTh 3HaUYHA KUTHKICTh OPTaHIYHUX Ta HE
OpraHiYHUX PEYOBHH, OJTHAK HaWOLIbIIA KUIbKICTh KAMEHIB € XOJECTEPUHOBUMHU [6],
caMe TOMY TAaIllEHTH 3 TIMEePTOHIYHOIO XBOPOOOIO 3HAXOIATHCA Yy TPYIMl PUBUKY
BUHUKHEHHSI MEXaHIYHOI >KOBTSHUIll [7]. BaxiauBo BiA3HAUMTHU, 1O B KIHOK Y
NOCTMEHOIAy3y HaBiTh 0€3 TMNpUeIHAHHS TINEPTOHIYHOI XBOPOOM PO3BUTOK
XOJIECTEpUHOBHX KOHKPEMEHTIB BIJOYBAa€ThCS 3HAUHO YACTIIIE, HIXK Y YOJIOBIKIB Ti€i
) BIKOBOi KaTeropii, IO MOB’S3aHO 31 3MIHOI TOPMOHaJIbHOTO (oHY Yy IeH
mepiol - TIMOECTPOTEHEMI€I0, 1 acOIIHOBAaHMM 3 MM 30UIBIIEHHSIM PO3BHUTKY
rinepxoJjiecrepuHemii [8].

OpHi€ro 3 HAUTSKYMX TPUYMH PO3BUTKY MEXAHIUHOI >KOBTSIHMII € 3JIOSIKICHI
MyXJIMHU TeNaTUKONaHKPEOyHAIbHOT 30HH, SIKI CKJIaIatloTh mpuban3Ho 15% Bix ycix

NYXJIUH IUTYHKOBO-KUIIKOBOTO TpakTy [9]. MexaHiuHa >KOBTSHULS MPU MyXJIUHAX
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TOJIOBKHM TMIIMUTYHKOBOI 3aJI03U 3/1€01IBIIIOT0 BUSBISETHCA HA TI3HIX CTamisaX
3aXBOPIOBaHHS, KOJIM PaJUKaIbHI BTPYYaHHS BXX€ MaJIOMMOBIpHI, 1 3HAYHO MOTIpPIIy€E
KJIIHIYHUHN Tiepeoir 3axBoproBanus [10].

EtionoriyaumMu  ¢akTopaMu  TOCTPOro  TOUIKOMKEHHS  HUPOK, IO
CITOCTEpPITal0ThCs MPHU MO3aNEYIHKOBOMY XO0JIECTa31, € HACTYITHI: He(POTOKCUUHICTD,
reMOJMHAMIYHI 3MIHW, €HJOTOKCHKO3, MIABUIICHUN pPIBEHb IPOCTATJIAHAUHIB 1
HUPKOBOI CyIMHHOI peakTUBHOCTI [11]. BinpH1 pagukamy KUCHIO, SIKI YTBOPIOIOTHCS
IIpU MEXaHIYHIN KOBTSHUII, BIAITPatOTh BaXIUBY posib y narodiziosnorii ['TIH gepes
CTUMYJIALINHUI BIUIMB €HAOTOKCHHY Ha JIIMOKCUT€HA3HUH LUISIX MEeTadosi3My
apaxiJJOHOBOi KHCJIOTH, 3HM)KEHHS aKTUBHOCTI AHTHOKCHJAHTHHUX (DEPMEHTIB NpHU
00'éeMHOMY BHCHa)KEHHI, IIJIBUIICHHS PIBHS aKTUBHUX (POPM KHCHIO, MOCHJICHHS
YKOBTSIHUII, a TAKOXK 3HMXKCHHSI aHTUOKCUIAHTHOTO 3axucty [12, 13]. Takum yuHOM,
BUBUCHHS €TIOMATOICHETUYHUX UYWHHUKIB TMOPYIIEHHS (YHKIII HHUPOK MpHU
MEXaHIYHIN MKOBTSHUIll Ta KIIHIYHUX OCOOJIMBOCTEH y MOEJHAHHI 3 TIMEPTOHIYHOIO
XBOPOOOIO € aKTyaJbHOIO MPOOJIEMOIO Yepe3 iX 3HauHy MOIIMPEHICTh, (POPMYBaHHSA
YUCJICHHUX METa0O0JIYHUX 3MiH, SIK1 MPOTPECYIOTH 1 CKIIATHO IMiIIaI0ThCS KOPEKITii.

Merow poboru Oyno JOCHIIUTH AUHAMIKY Ja0OpaTOPHUX MapKepiB
NOpYyIICHHS (DYHKIIIT HUPOK MPU MEXaHIYHIN KOBTSHUIIl B OCI0 3 TIMEPTOHIYHOIO
XBOPOOOIO B 3aJICKHOCTI B/l MPUYMHU PO3BUTKY OOTYpaIiifHOTO X0JIeCTa3sy.

[Ipy BUKOHaHHI JOCHIIJKEHHS OyJl0 BUKOPUCTAHO HACTYNHI METOHHU:
aHATITUYHUNA (OIS CydacHOI MEIUYHOI JTeparypH), JiabopartopHi (OioxiMiuHi
METO/M JTOCIHII)KEHHS CUPOBATKU KPOBI), CTATUCTHUYHI (00pOOKa OTPUMAHUX JaHUX).

O6’exTOoM JOCHIIKEHHST OylIM TAalllEHTH 3 MEXaHIYHOK >KOBTSHUIICIO Ta
apTepiaJpbHOI0 TIMEPTEH3IEI0 TpPHU HAAXOHKCHHI [0 CTallloHapy, MPEAMETOM
JOCIIJIKEHHSI — KPEaTUHIH CUPOBATKHU KPOBI Ta MIBUAKICTh KIYOOUKOBOI (piabTparlii
(ITIK®) B qunaMiii (Tpy HAJAXOKEHHI Ta BUMHKCIII 31 CTAI[lOHAPY).

CratuctnuHa oOpoOKa OTpUMAHUX JaHUX MPOBOAMIIACA 3a JOIOMOTOIO
cranaaptHux nporpam Microsoft Excel 3 po3paxyHKOM HacTyNMHHUX MOKa3HHUKIB:
cepenni apudmernyHi 3HayeHHs (M), cTaHmapTHI TOMWJIKKA CepenHix (m).

JIOCTOBIpHICTh BIIMIHHOCTEW BHU3HAYaj W 3a JOMOMOIrow Kputepito CTerogeHTa — {;
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BIIMIHHICTh TIOKa3HHKIB BBaXKaJIH JOCTOBIpHOIO mipu p <0,05.

Pe3yabTaTi Ta 00roBopeHHs. B nocnimkenns Oyno BkimodeHo 150 xBopux 3
MEXaHIYHOIO JKOBTSHHUIICIO Ta CYMyTHHOIO TIIEPTOHIYHOIO XBOPOOOIO, cepell KOTPUX
Oyno 74 ocobm xiHouoi crati (cepemHiMm Bikom 72,00+£0,93 poxm) Ta 76 o0cibd
40J10B140i cTati (cepeaniM Bikom 71,00+1,11 pokwn).

[Ipy HagxomKeHHI JI0 CTallloOHapy BCIM TMalli€eHTaM BHU3HAYAJIUCS PIBHI
MOKA3HUKIB TEYIHKOBOTO KOMIUJIEKCY (3araqpHui OumipyOiH Ta MHoro ¢pakiiii,
MEYIHKOBI TpaHCaMiHa3u, Jy>kKHa (ocdaraza), KpeaTUHIHY 1 TIIOKO3M KPOBI (JIMB.
tabn. 1). CepenHi BeIMYMHM BHILEBKA3aHUX MOKAa3HUKIB HE Majd JOCTOBIPHUX
TeHJEPHUX BIAMIHHOCTEH, II0 BKa3ye Ha OJHOPIAHICTH CPOPMOBAHUX TIpyl

JIOCIIIKEHHS.

Taoauusa 1

BioxiMiuHi MOKAa3HUKM NPH HAAXOMKEHHI 10 cTanioHapy (M+m)

[ToxazHuku Kinku (n=74) YounoBiku (n=76)
I'1rok03a KpoBi, MMOJIB/JT 6,95 +£0,20 7,11£0,25
Kpeatunin, MkM/n 275,58+21,10 270,30+20,24
[IK®D, mon/xs/1,73 M 36,59+2,10 36,47+2,08
binipy6in 3aranpauit, MKM/1 228,75+15,91 224,96+15,27
binipy0in npsamuii, MKM/n 171,94+12,53 169,11+11,99
binipy6in Henpsimuii, MKM/n 59,674,777 58,64+4,60
AcT, MM/u-11 2,30+0,57 2,25+0,54
AnT, MM/u-1 1,77+0,10 1,73+0,09
JIyxna docdarasza, HMois/c* 1 6266,90+204,48 6186,04+203,78

Jlis  momanmbIIoro aHajidy OTpPUMaHMX JAaHUX Ta BUBYCHHS TEHACPHUX
0co0IMBOCTEM 1a0OPATOPHUX MapKepiB MOPYIIEHHS (DYHKIIIT HUPOK MPU MEXaHIYHIN
YKOBTSTHUII B OCI0 3 TIMEPTOHIYHOIO XBOPOOOIO B 3aJI€KHOCTI BiJ] MPUIUHU PO3BUTKY
00TypalliifHOro XoJyiecTa3y BCiX MAlLI€HTIB Oyl0 MOAUICHO Ha 4 Tpynu 3a MPUUYUHOIO
MEXaHIYHOT KOBTSHUIII:

1 rpymna (n=10) — 3 aHOMaJTIIMH PO3BUTKY KOBYHOTO MiXypa, IBaHAAISTHIIAION
KHIIKH, )KOBYHUX MTPOTOKIB;

2 rpyna (n=60) — 3 HOOpPOSKICHUMU 3aXBOPIOBAHHSIMH >XOBUHHUX IUISXIB,
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XO0JIEI0XY, BEIMKOTO COCOYKA JIBAHAIATUIAIO] KUIIIKH;

3 rpyma (n=59) — 3 3anaJbHUMH 3aXBOPIOBAHHSIMH JKOBYHHX IUISXIB,
YKOBYHOTO MiXypa, MIJIUIYHKOBOI 3a7103H, JIM(DaTHYHUX BY3J1B PO3TAIIOBAaHUX IIO
XOJTy )KOBUYHHUX MPOTOKIB.

4 rpyma (n=50) — 3 OHKOJIOT1YHI 3aXBOPIOBAHHS TOJIOBKH IiIUTYHKOBOT
3a703u, (aTepoOBOTO COCOYKA, JKOBYHOTO MiXypa, TeMaTUKOXOJIEI0XY, MOJOYHOI
3aJI034 3 MeTacTa3aMy B JIM(ATU4YHI BY3JIU MEYIHKOBO-ABAHAALSITUIIAIOL 3B'A3KHU 31
3/IaBJICHHSAM TI03al€YiHKOBUX JKOBYHHMX MIPOTOKIB Ta/ab0 3arajbHUX KOBUHHUX

MIPOTOKIB.

3a cTarTiO KOXKHA rpyma OyJia mojijieHa Ha 2 MiArpyIu:

o niarpyna A — IiHKH;

o niarpyna B — 4onoBiku.

Cepenniit BiK XBOPHUX MO MIATPYyINaM ICTOTHO HE BIJPI3HSABCS 1 CKiIaiaB y 2A
niarpyni — 73+2,16 pokis, y 2B miarpyni — 72+1,46 pokis, y 3A miarpymi — 77+2,27
pokiB, y 3B miarpym — 744233 pokis, y 4A miarpymi — 73+1,12 pokis, y 4B
miarpymi — 72+1,81 pokiB, 3a BUKJIIOYEHHSM | rpynu, B KOTpid 4YOJOBIKM Oynu
JOCTOBIpHO cTapiiie )KiHok: 78+0,33 pokiB Ta 70+2,23 pokiB BianosigHo (p<0,05).

HasBHICTh 03HAaK TOCTPOrO MOIIKOHKEHHS HUPOK B TMAIIEHTIB 3 MEXaHIYHOIO
YKOBTSHUIICIO TPU HAJAXOHKEHHI JI0 CTAaIllOHApy OIIHIOBAJIM 3a PIBHEM KPEATHHIHY
KpoBI 3 000B’si3k0BUM po3paxyHkoMm IHK® 3a ¢dopmynoro MDRD. 3rigno
OTpUMaHUM JaHUM, pIBEHb KpeaTHHIHy B Tmepmmx 3-X Tpynax OyB Jemo
MIJBUIIIEHUM, CYTTEBO HE BIJIPI3HSABCS 1 HE MaB YITKUX TE€HIEPHUX BIIMIHHOCTEH

(nuB. Tabm. 2).

VY 4-ii rpymi XBOpUX, B KOTPI MPUYMHOIO PO3BUTKY MEXAHIUYHOI KOBTSHUII
CTaJI OHKOJIOT1YH1 3aXBOPIOBaHHS, pIBEHb KpEaTHHIHY OYB CYTT€EBO MIBUIIEHUM (70
6 pa3iB BiJl BEpXHHOI MEXH HOPMH) Ta CKJagaB y kiHok 585,12+30,04 mxM/m, y
qyoJioBiKiB — 597,83+£31,31 MkM/n, 1m0 CBiAYMIO TPO PO3BUTOK TOCTPOrO

MOIIKOPKEHHS HUPOK B JIaH1i rpyIii XBOPHUX.
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Taoauuga 2
IMoka3Hukyu PpyHKIII HUPOK NPH HAAXOIKEHHI B CTAlliOHAP B 3aJI€XKHOCTI

BiJl IPMYMHH MeXaHIYHOI :KOBTsIHMII (M=£m)

IToxa3Huk I'pyna 1 I'pyna 2 I'pyna 3 I'pyna 4
(n=10) (n=60) (n=59) (n =50)
1A 1B 2A 2B 3A 3B 4A 4B
(n=5) (n=5) | (n=25) | (n=35) | (n=23) | (n=7) | (n=21) | (n=29)
KpearuHis, 103,0 98,94 | 119,17 | 122,72 | 110,18 | 115,57 | 585,12 | 597,83
MKM/i1 +14,86 | +9,93 +5,94 +5,40 +5,85 | £10,05 i30,04* +31,3 1®
KD, 53,04 68,26 44,60 56,10 45,55 58,17 8,47 8,29
MJI/XB +10,08 | £924 | £3,07" | £3,60 | £330 | 797 | £0,70" | +0,71°

IpumiTka: © — ZOCTOBIpHIiCTb BimMiHHOCTeH Mixk migrpymamu 1A/1B, 2A/2B,
3A/3B, 4A/4B (p <0,05); ~— mocroBipHicTs BinMmiHHOCTEH v miarpymax 1A, 2A, 3A,
4A (p <0,05); - JIOCTOBIpHICTh BiAMiIHHOCTEeM y miarpymnax 1B, 2B, 3B, 4B
(p <0,05).

Taki BUCOKI pIBHI KpeaTUHIHY y 4-il Tpymi MOXHA TOSICHUTH TPUBATICTIO
MPOTIKAHHS MEXaHIYHOI KOBTSHULI YEPE3 OHKOJIOTTYHHUI reHe3.

HaliTouHimuM J1abOpaTOpHUM NOKA3HUKOM ISl OLIHKM BHJAUIBHOT (DYHKIIIT
HUPOK B TemepimHiid 4Yac € BuzHaueHHs [IIK®. 3a pesynpraramMmu Hamoro
JOCTIKEHHS, Y TIEpIINX TPhOX IPyMax XBOPUX PEECTPYBAIOCA MEPEBAKHO MOMipHE
samwkeHHs piBHs DK, npu yomy B ycix mux rpynax piBenb LIIK® y xiHok OyB
JIENI0 HUXXYKMM, HDK y YOJIOBIKIB, a B 2-Ml rpymi sl pi3HUI Oyjia JTOCTOBIPHOIO
(2A - 44,60+3,07 mi/xs/1,73 M%, 2B — 56,10+3,60 mi/xs/1,73 M p <0,05). V rpymi
XBOpUX, JI€ TPUYUHOI PO3BUTKY MEXaHIYHOI >KOBTSHHUIN CTald OHKOJIOTIYHI
3aXBOPIOBaHHS, OyJI0 3apeecTpOBaHO J1OCTOBIpHO HalHmkY1 piBHI [IIKD sk y xiHOK
(8,47+0,70 mi/x8/1,73 M%), Tax i B gonoBikiB (8,29+0,71 mi/xe/1,73 Mm% p <0,05), siki
MOHa TPAKTyBaTH SK PO3BUTOK TOCTPOTO TMOIIKOKEHHS HUPOK y IIUX XBOPUX HA
TJI1 MEXaHIYHOI )KOBTSIHUIl OHKOJIOTIYHOT'O TeHE3Y.

[Ticnst pospimeHHs 00Typalii >KOBYHHMX IUISAXIB BiIOYBA€THCS BITHOBJICHHS
MIKPOLIMPKYJISIIIi, MOPYIICHHS $KOI € OJHIEI 3 TPUYUH PO3BUTKY MOTIPIICHHS
(GyHKIIIOHYBAaHHS HUPOK Yy XBOPHUX 13 MEXaHIYHOIO YKOBTSHUIIEIO. 3T1AHO OTPUMaHUM

JaHUM JIOCHIJKEHHsI, TP BUIIKCII 31 CTalllOHApy B OOCTEKEHUX XBOPHUX MEPIIUX
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TPbOX TPYI, HE3AJIEKHO BiA CTaTi, pPIBEHb KPEaTHHIHY KpPOBI MaKCHUMAaJbHO
HaOmm3uBcsl 710 BepxHboi Mexi Hopmu (1A — 92,40+14,00 mxmons/m, 1B —
95,76+6,76 mxmonw/n; 2A — 101,70+3,28 mxmons/n, 2B — 102,43+4,08 MKMOJIB/II;
3A —99,97+3,67 mxmoinb/i, 3B — 100,00£8,87 MKMOIB/1), @ MIBUAKICTH KITyOOYKOBO1
dinbrparii 36impmEIacs B cepenHboMy Ha 5-15 mu/xe/1,73 M® B mOpiBHSHHI 3
JAHUMHM TIPU HAJIXOKEHH1 710 cTarlioHapy (1uB. Ta0. 3).

Tabimus 3

Ioka3Huky GyHKIII HUPOK NMPHU BUNMCII 3i CTAIOHAPY B 32JI€2KHOCTI BiJ

NMPUYMHUA MeXaHiYHOoI :xk0BTsAHULI (M £ m)

IToka3Huk I'pyna 1 I'pyna 2 I'pyna 3 I'pyna 4
(n=10) (n =60) (n=59) (n =50)
1A 1B 2A 2B 3A 3B 4A 4B

(n=5) (n=5) (n=25) | (n=35) | (n=23) (n=7) (n=21) | (n=29)
Kpeatunin, | 92,40 95,76 | 101,70 | 102,43 | 99,97 | 100,00 | 270,52 | 274,33

MKM/11 14,00 | +6,76 | +3,28 | 4,08 | +3,67 | %887 | £15,16 | £15,27°
[LIK®D, 57,70 71,06 51,66 66,27 49,36 67,11 20,69 20,07
MJI/XB +9.81 8,11 | +2,80% | 3,32 | +2,97" | £7,92 | +1,37 +1,31%

IpumiTKa: © — TOCTOBIpHICTH BimMiHHOCTeH Mik mizrpymamu 1A/1B, 2A/2B,
3A/3B, 4A/4B (p <0,05); ~ — mocToBipHicTs BimMiHHOCTEH v miarpymax 1A, 2A, 3A,
4A (p <0,05); - JIOCTOBIpHICTh BiAMiHHOCTEM y miarpymax 1B, 2B, 3B, 4B
(p <0,05).

Takox ciig BiAMITUTH TOH (akT, mo xou piBHI HIOK y )iHOUMX miarpymnax
(1A, 2A, 3A) 1 cranu BHUIIMMH HPHU BUIHUCLI 31 CTalIOHAPY, CTYMIHb MOPYIIEHHS
BUJIITLHOT (PYHKIII HUPOK TaK 1 3ajJUIIMJIACh HAa MOMIPHOMY PiBHI, B TOM Hac y
yosoBlunx miarpynax (1B, 2B, 3B) cTynine nopyuieHHs BUAUIBHOI (PYHKIIT HUPOK
MIPU BUMKCII 31 CTallioHApy CTaja He3HAYHO0, a B 4OJIOBIKiB miarpyn 2B i 3B Oyna
JIOCTOBIPHO BUIIOK, HIXK Yy KiHOK miarpym 2A 1 3A (p<0,05). Orpumani pe3ynbTaTu
CBIJIYaTh MPO PO3BUTOK OUIBII BUPAKEHOTO 3HIKEHHS (YHKIII HUPOK B KIHOK 3
TIIEPTOHIYHOIO XBOPOOOTO, SKIIO MPUUYUHOIO PO3BUTKY B HUX MEXaHIYHOI KOBTSHHIII
€ JOOpOSIKICHI 3axBOPIOBaHHS KOBYHUX IIISAXIB, XOJIENOXY, BEJIMKOTO COCOYKa
JBAHAALATUIIANOI KAITKKA a00 3amajibHi 3aXBOPIOBAHHS )KOBYHHUX IUISAXIB, J)KOBUHOTO

MixXypa Ta MiILTYHKOBOI 3aJ03H.
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[To3uTBHA JUHAMiKa 3BOPOTHOTO PO3BHUTKY JabopaTtopHux o3Hak [TIH
criocTepirajgach 1 B TMAalll€HTIB YE€TBEPTOi TPYNHU: PiBEHb KpPEaTHHIHY KpPOBI NpHU
BUIIKCIII CTaB HUX4Y€ B 2 pa3u, yuM OyB MPHU HAJIXOJHKEHHI JO CTallloHapy, aje BCe
oJIHO 30epiraBcsi 3HAYHO MIABHUIIEHUM 1 JOCTOBIPHO BUIIMM Yy TOPIBHSAHHI 3 1HIIUMU
rpyrnamMu sk y kiHOK (270,52+15,16 mxM/a; p <0,05), Tak 1 B 4YOJIOBIKIB
(274,33+15,27 mxM/im; p <0,05). BiamoBigHO 3a3Hayajnocs 1 JesKe IOKpaIIECHHS
BUAITbHOI (yHKIiT HEpoK y kiHok (20,69+1,37 mw/xB/1,73 M) i donoBiKiB
(20,07+1,31 m/xB/1,73 M?) TPyl XBOpHX, 1€ NPUYHHOK PO3BHTKY MEXaHIYHOI
KOBTSHULI OyJIM OHKOJOTriYHI 3axBoproBaHHs: piBeHb IIIK® y mux XBopux mnpu
BUIHKCII 301IBIIMBCS B CEPEAHBOMY Y 2,5 pa3u B NMOPIBHSHHI 3 HAJAXOJKEHHSIM [0
CTallioHapy, ajie CTYIMiHb MOPYIIEHHS BHAUIbHOI (GYHKIII HUPOK 3ajuIlaiacs
TSKKOI, a cepenHid piBeHb [IIK® OyB A0CTOBIpHO HaWHWXKYMM Cepell yCiX
aHamizyemux marpyn (p <0,05). OrpuMani JaHl MOXXHA MOSICHUTHA THUM, IO Y
BUIAJKY OHKOJIOTIYHOI MPUYMHU MEXAHIYHOI KOBTSHULI HE 3aBXIU MOXIINBE [TOBHE
yCyHEHHsI 00Typallii >KOBYHUX NUISXIB, a Oarato 3MiH y HHUPKaxX, 3yYMOBJIECHHX
MEXaHIYHOIO KOBTSIHUIICIO, CTAIOTh HE3BOPOTHUMH, 1110 MPU3BOJUTH 1O BUHUKHEHHS
TOCTPOTrO YpaKeHHSI HUPOK, a B MAaHOYyTHROMY — JI0 PO3BUTKY XPOHIUYHOT HUPKOBOI
HEJOCTaTHOCTI Y TAKUX XBOPHUX.

BucHoBkmu.

1. IIpy poO3BUTKY MEXaHIYHOI MKOBTSHHULI B 0CI0 3 TINEPTOHIYHOIO
XBOPOOOIO SIK B )KIHOK, TaK 1 B YOJIOBIKIB, PO3BUBAETHCS MOPYIICHHS a30TBUILIHHOT
(GyHKUIT HUPOK 31 30UIBIICHHSIM PIBHS KpPEaTHHIHY KpOBI OUIbII, HIXX B 2 pa3u Bij
HOpPMH, Ta 3HaYHE 3HUKEHHS BUAUIBHOI (PyHKIIIT HUPOK 31 3MeHIeHHaM [IIK .

2. Po3BHUTOK MeXaHIYHOI JKOBTSHHUIII Ha TJII JOOPOSKICHHUX 3aXBOPIOBAHb
KOBUHUX MUISXIB Ta BEJIUKOTO COCOYKA BAHAIISNTHIIANOI KUIIKKH B TAIIEHTIB 3
TIIEPTOHIYHOIO  XBOPOOOIO  ACOINIOETHCA 3 JOCTOBIPHO OUIBII  BUPAKEHUM
3HIDKCHHSIM BUAUTHHOT (PYHKITIT HUPOK B 0¢i0 xiHo4Oi cTaTi (p <0,05).

3. [Ipy MexaHIYHIA SKOBTSHHUIII OHKOJIOTIYHOIO TeHely B 0oci0 3
TINEPTOHIYHOIO XBOPOOOIO SIK B KIHOK, TaK 1 B YOJIOBIKIB, PO3BHBAIOTHCS O3HAKH

TOCTPOTO MOIIKOKEHHSI HUPOK 3 IMIABUIIICHHSAM PIBHS KpEeaTUHIHY O1IbIl, HIXK B 2,5
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pasu, Ta 3MenmeHasM [IK® < 15 mu/xs/1,73 M.

4, He3anexxHo Big TpUYMHM MEXaHIYHOT JKOBTSHHIN, B YOJOBIKIB 3
TIIEPTOHIYHOIO XBOPOOOIO MPHU BUITHCIN 31 CTaIllOHAPY BIJHOBJICHHS BUIIIBHOT
3MaTHOCTI HHUPOK BiAOYBa€ThCS 10 JAOCTOBipHO Oumpimoro piBHa 3a LK
(> 60 mi/xe/1,73 M%), Hix y xiHOK (< 60 M/xB/1,73 Mm% p<0,05), 3a BHHSTKOM
XBOPHUX 3 OHKOJIOTIYHMM T'€HE30M MEXaHIYHOI KOBTSHHII, B KOTPUX HE3AJICKHO BiJ
cTati  30epiraeTbCsi  3HA4YHE  MOTIPIIEHHS  BUAUIBHOI  (yHKLII  HUPOK

(LLIK® < 30 mur/xB/1,73 MP).
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YAK:613.2.099
OCHOBHI BUA BOTVYJI3MY TA CYHACHI IIIAXOIN
10 JIKYBAHHA

IMaBawok Karepuna CepriiBaa

I'aiinenko Beponika €BreniiBHa

Byaura Anna OJiekciiBHa

CtyneHTku

XapkiBchbKHil HallloHANBHUN yHiIBepcuTeT iMeHi B. H. Kapasina,
MeIUYHUN PakyabTeT

HaykoBuii KepiBHUK:

BinnikoBa Hartanisa BaJsepiiBHa

Acucrtent kadeapu iHGEeKIIHHUX XBOPOO Ta KIHIYHOT IMyHOJIOT 1]
XapkiBChbKHi HallloHaNbHUM yHiBepcuTeT iMeH1 B. H. Kapasina,
METUYHUHN (aKkyIbTET

M. XapkiB, YKpaiHa

AHoTanisi: boTyni3M — 1€ piAKICHE 3aXBOPIOBAHHS, SIKE ICHYE B JEKUIBKOX
dopmax: xapuyoBUW OOTYNI3M, CHPUYMHEHUH CIOKMBAHHAM 1XKi, 3apakeHOi
OOTYJNIHIYHUM TOKCHHOM, PaHbOBUHN OOTYyIi3M, CHPHUYMHEHUN KOJIOHI3AIlI€I0 paHu
Clostridium botulinum Ta BupoOJeHHAM TOKCHMHY IN Situ, IuUTSYME OOTYII3M,
CHPUYMHEHUM KOJIOHI3AI€I0 KHUIIEYHHKA Ta TOKCMHOYTBOPEHHSM. AepOo30JbHUI
00TyJI3M MOK€ BUHUKHYTH BHACTIZOK PO3MUIEHHS OOTYJOTOKCHHY, a STPOT€HHUU
00TyJI3M MOXE€ BUHMKHYTH BHACTIZOK 1H €Kil TOKCHMHY. Yci ¢dopmu OOTymi3mMy
BUKJIMKAIOTh YITKUM KIIHIYHUA CUHJIPOM CUMETPUYHOTO Mapajidy YepernHuX HEPBiB
13 HACTYITHUM HU3X1IHUM, CAMETPUYHUM MIISIBUM MapaiiueM CKEJIETHUX M SI31B, SIKHUM
MO€E TPOrPeCcyBaTH NI0 AUXATBHOI HEMOCTaTHOCTI Ta cMmepTi. OCHOBOIO Teparmii €
peTenbHa IHTEHCUBHA Teparis (BKiaoyatoun npu HeoOxigaHocti LIBJI) 1 cBoevacHe
JiKyBaHHS aHTUTOKCUHOM.

KarouoBi cioBa: 00Tyni3M, aHTUTOKCHH, TMapajid YepernHUX HEPBIB,
aHaepoOHa OakTepisi, 00TyJIOHEHPOTOKCHH, 3apuoBl npoaykTu, IBJI, cumerpuunmii
MJISIBHH TIapaiid CKeJICTHUX M’SA31B, TIIOKCIs, IUXajdbHa HEJOCTATHICTh, PO3IMICHHS

OOTYJIOTOKCHHY, PETEIbHUN MOHITOPUHT, TENTABAJICHTHUNA AaHTUTOKCHUH, BBEICHHS
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AHTUTOKCUYHOI CUPOBATKH.

AKTYyaJIbHICTD

borynisMm — 1 piaKiCHMIA, aje TOTEHUIHHO CMEpPTEIbHUA CHHIPOM
Tu(dy3HOTO MIISIBOTO IMapajiivy, BUKJIMKaHUN OoTynoHerpoTokcuHoM (BoNT),
€K30HEHUpPOTOKCMHOM, 1110 BHUpoOssieTbest Oakrepieto Clostridium botulinum. 3
MOMEHTY HOT0 BH3HAHHS SIK 3aXBOPIOBAHHS Xap4yoOBOTO MOX0KeHHs B HiMeuuunHi Ta
benprii y 1800-x pokax Oyio omucaHO KijdbKa IHIIUX €TIOJNIOTiH OO0TyIi3My,
BKJIIOYAIOYM PaHbOBUU OOTYNI3M, STPOr€HHUM Ta IHrajslidHui. Xoda BBEICHHS
MOJIIBAJICHTHOI'O ~ @HTUTOKCUHY J0 OOTYJIHIYHOTO HEUPOTOKCUHY MOM'SKIIYE
KJIHIYHUN 1iepedir O0Tyli3My, CHpaBXKHBOI MPOTUOTPYTH HE ICHYE, 1 JIIKyBaHHS
MPOJOBXKY€E TOKJIAJAaTUCS Ha TW)KHI IITYYHOI BEHTWIAIII JIereHb Ta 1HII
PECYpCOBMICHI METOAM JIKyBaHHS, IOKM HEPBOBO-M'S30BI CHTHAJIBHI MEXaHI3MHU
OpraHi3My BiJIHOBIIIOIOTHCS. [1]

EnigemioJioris

3 1973 poky neHTpu 3 KOHTposit0 Ta mpodinaktuku 3axopioBanb (CDC)
MiATPUMYIOTh  HallioHanpHY CHCTEMY CIIOCTEPEKCHHS 3a OOTYIi3MOM IS
MOHITOPUHTY BUNIAAKIB 3axBoproBaHHsa y Crnionmyuenux Illrarax. 3a 5 pokis 3 2011 1o
2015 pik peectpyBaniocsi B cepeabomy 162 Bunagku 60Tymni3My Ha pik. [2, 3, 4]

BianosinHi mponopiii KOKHOro TUMY O0Tyni3My BapitoBaiucs Big 71% 1o
88% nisa mutsdoro 6otymizmy, Big 1% mo 20% miis xapuoBoro 00Tyini3My, Bijg 5% 10
10% nns panoBoro Ootymizmy Ta Big 1% nmo 4% mius OOTymi3My 1HIIOTO Y
HEB1JIOMOT'0 MOXO/KEHHS. 3a BUHITKOM PIIKICHUX BEJUKHUX CHaaxiB (HAPUKIIA],
cnajiax xapuoBoro Oortymismy B Oraiio y kBitHi 2015 p. craHoBuB nume 27
BUIIAJIKIB), 3arajbHa KUIbKICTh BUMAJAKIB OOTYJI3My Ta BIJHOCHA YacTKa KOXKHOIO
HIATUIY 3aTUIIATKACS BIJHOCHO CTaOlIbHUMHU IPOTIAroM octaHHix 10 pokis. [2, 3, 4]

Y Cnonyuenux Illrarax He Oyno 3apeecTpoBaHO BHMAJKIB OOTYIi3MY,
BUKJIMKAHOTO O10TEPOPU3MOM, 1 JIUIIE OJUH 3apEECTPOBAHUM BHUIIAJIOK SITPOTEHHOTO
O0oTymi3My, 10 BHHMK Yy  pe3yjbTaTl  BUKOPHUCTaHHS  HEJIIEH31HHOI,

BHCOKOKOHIIEHTpOBaHO1 opmu BoNT. [2, 3, 4]
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Jlo 1950-x pokiB piBEHb CMEPTHOCTI Xap4yoBOoro 60Tymi3My cranoBuB 60-70%.
3a mepiox 1975-2009 pokiB 3aranmpbHa cMepTHICTH ckmana 3,0%, npu mpomy 109
cMepTel, MoB'sI3aHuX 13 00TyII3MoM, cepen 3618 BunaakiB 60Tymi3my. [2, 3, 4]

Xap4oBuii 00Ty 1i3M

C. botulinum € anaepoOHOIO OakTepi€l0 — MOXKE PO3BHBATHCS JIHIIE 3a
BIJICYTHOCTI KHCHIO. XapyoBUW OOTYJI3M pO3BUBAETHCA y pasi, KoM OakTepii
C. botulinum poctyTh Ta BUPOOJSIOTP TOKCHHM B Xap4yOBHUX MPOAYKTaX 10 iX
cnoxkuBanHs. C. botulinum npoaykye cropu (BOHM HMOIIUPEHI Y HABKOJIMUIIHBOMY
CepeIOBUIIII, BKIIOYAIOUM TPYHT, 1 HaBiTh PIYKOBY i MOPCHKY BOJY). 3pOCTaHHS
OakTepiil Ta BUPOOJIEHHS TOKCHHY B1AOYBalOThCS B MPOAYKTAX 3 HU3BKHUM BMICTOM
KACHIO Ta TpU NEBHOMY IIO€JHAHHI Temmeparypu 30epiraHHs Ta IapameTpiB
KoHcepBauli. Haiyacrime 1€ BIIOYBa€TbCS y XapuyoOBUX MPOJIYKTax JIErKOi
KOHCEpBallli, a TakoXX B TMPOAYKTaX, SKI HE MPOUIUIM HaJlexHOi 0OpoOKH,
KOHCEpBOBaHUX a00 OyTUJIBOBAaHUX y JIOMAIlHIX YMOBax. Y KHUCJIOMY CEpEIOBHILI
(pH wmenme 4,6) po3Butky C. botulinum He BinOyBaeTbcd, 1 TOMY B KHCIUX
NPOJAYKTaX TOKCHH HE BHUPOOJSIEThCS (MpoTe HU3bKUN piBeHb pH He pyitHye
TOKCHHIB, BUpOOJICHUX paHiiie). [5]

Jlst 3amo6iranHs pocTy 6akTepiit Ta BUpOOJIEHHS TOKCUHY BUKOPUCTOBYIOTHCS
TAKOX HU3BKI TeMIeparypu 30epiraHHs y MOE€JIHAHHI 3 MEBHUMHU PIBHSAMHU BMICTY
coJil Ta/abo KHUCIOTHOCTI. BOTYJTOTOKCHMH BHSIBICHHI y IIMPOKOMY Psiii XapyOBHUX
IPOJYKTIB, BKJIIOYAIOYM HHU3BKOKHUCIOTHI KOHCEPBOBAaHI OBOYI, TakKi SK 3€JIeHA
KBacoJid, ILINWHAT, rpudu Ta Oypsk; puldy, TaKy SK KOHCEPBOBAHWI TYyHEllb,
(depmMeHTOBaHa, COJIOHA Ta KomyeHa puba; Ta M'ACHI MPOAYKTH, Takl SK IIMHKA Ta
COCHCKHU. [5]

JAuTsaunii 60Ty J1i3M

Jutsamii 60TyIMi3M PO3BUBAETHCS, IEPEBAXKHO, B AITEH BikoM 10 6 MicsaiiB. Ha
BIAMIHY BiJI Xap4yoBOro OOTyJNi3My, II0 BHUKJIMKAETHCS CIOXHBAHHIM BXKE
BUPOOJIEHUX TOKCHUHIB Y XapYOBHUX MPOIYKTaX, TUTAYUN OOTYJi3M PO3BUBAETHCS Y
pasi, Koau JIiTH nmpokoBTyOTh cropu C. botulinum, 3 sikux pos3BuBaroThCs OGakTepii,

110 KOJIOHI3YIOTh KUIIIEYHUK Ta BUAULSIIOTh TOKCHHU. Y OUIBIIOCTI TIOPOCIUX JTHOJICH 1
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AiTe crapiie 6 MiCSIIB IIbOTO HE BIAOYBa€ThCS, TOMY IO TNPUPOAHI 3aXUCHI
MEXaHI13MHU KUIIKIBHUKA, [0 (OPMYIOThCS Mi3HIIIE, 3aM00IraloTh MPOPOCTAHHIO CIIOP
Ta 3pocTaHHIO Oaktepil. KiHIYHI CUMMOTOMH y JITEH T'PYIHOTO BIKY BKJIIOYAIOTh
3aKper, BTpaTy ameTUTy, Cla0KiCTh, 3MIHEHMH IJlad Ta YITKO BUPAXKEHY BTpaTy
3MaTHOCTI TpUMATH TOJIBKY. ICHye JeKkigbka MOMUIMBUX JDKeped 1H(IKyBaHHS
TUTSYUM OOTYJI3MOM, aje HU3Ka BUIIAJIKIB 3aXBOPIOBAHHS ACOIIIOETHCS 3 MENIOM,
3apaxeHuM criopamu. Tomy, 6aTbkaMm Ta ocodaMm, SKi 3IACHIOIOTh TOTIIS 3a TIThMH,
HE CIIiJ] 1aBaTH Me TITsAM BikoM 10 1 poky. [5]

PanboBuii 00Ty 1i3M

PanboBuii OOTyJI3M pO3BUBAETHCA PIOKO, Yy BHUNAAKaX, KOJH CHOpHU
NOTPAIUISIOTh Y BIIKPUTY paHy Ta 3/1aTHI PO3MHOXKYBAaTUCA B aHA€EPOOHUX YMOBaX.
CUMIOTOMH CXOI1 Ha Xap4yoBHUil OOTYJI3M, aje MOXKYTh 3'ABJIATHUCS 3a /Bl TWXHI. L5
(dopma XBOpoOH MOB'sI3aHa 3 TOKCUKOMAHIE, 30KpeMa iH'€KIiIMHU repoiny. [5]

Aepo30JbHUI 00TYJII3M

BotynisM piAKko pO3BUBAETHCS BHACHIJIOK BAWXaHHA. Takl BUNAIKU HE
TPATUIIIOTHCS B IPUPOTHUX YMOBAX, BOHH MOB'sI3aH1, HAIPUKJIIA, 3 BUTIAJKOBUMHU 200
HAaBMHUCHUMU MOJISAIMU (TaKUMH SIK O10TEPOPHU3M), sIKI MPU3BOIATH 0 BUBUILHEHHS
TOKCHHIB B aepo3oiisix. KiiHiYHa KapThHa y pa3i 00Tyli3My, IO PO3BUBAETHCS
BHACIIJIOK BIIMXaHHS, CXOXKa Ha KIIHIYHY KApTUHY TPH XapyoBOMY OOTYII3Mi.
Cepennst nertanbHa J03a [JIs  JIIOJEM OIIIHIOETHCS HA PIBHI 2 HaHOTpam
OOTYJIOTOKCMHY Ha KUIOTpaM Barv Tijla, 1[0 MNpUOIM3HO B 3 pa3u MEpPEeBUIILYE
aHAJIOTIYHUHN TIOKa3HUK Y BHUIAIKaX Xap4yoBOTo 00TymizMy. CHMIOTOMH 3'SBISIOTHCS
yepe3 1-3 nH1 micns BAMXaHHSA TOKCHHIB a00 udepe3 TpUBAMIIIMN mepion y pasi
HIOKYMX PIBHIB 1HTOKCHKarii. CHUMITOMH pO3BUBAIOTHCA TaK camo, K 1 TpH
Xap4yoBoMy OOTyIi3Mi, 1 Ha 3aBepllalibHIM cTajii BiOyBae€ThCs Mapaiid M's3iB Ta
HEJIOCTATHICTh JauXaHHs. [IpW mio3pi Ha BIUIMB TOKCHUHY IIIISXOM BIUXAHHS
aepo30JII0 HEOOX1THO 3aNO0ITTH 101aTKOBOMY BIUIMBY Ha MAIlEHTA Ta IHIIUX JIIOJCH.
Crnin 3HATU 3 Malll€eHTa OJsr Ta 30epiraTd WOro B MOJIIETHJICHOBUX MakeTaxX JOTH,

JIOKHU BiH He Oy/ie PeTebHO BUMPAHUNA y BOA1 3 MUJIOM. [larieHT MOBUHEH PUHHSITH

mym. [5]
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HisasHict BOO3

Pone BOO3 y mpuifHATTI 3aX0/1iB y BIAMOBIIb Ha CTIajlaXy OOTYIi3MY:

* Enignarnsn ta BusiBneHHs: BOO3 miaTpuMye MOCWICHHS HalllOHATBHUX
CUCTEM CIIiTHATJISTY Ta MIKHAPOIHOTO TIOTICPEIKEHHS JIJIs1 3a0€3MeYeHHS ITBUIKOTO
BUSIBJICHHS CIajaxiB XBOPOOM Ha MICISIX Ta BXUTTA €(PEKTUBHUX MIKHAPOIHUX
3aX0/iB Yy BignmoBiab. OCHOBM TPOBEJAEHHS CHITHAIISAY  3J1HCHIOIOTHCS
KOOpJIMHAIIIE€I0 Ta BKMBAHHA 3aXOJIB Y BIAMOBiAL — MiKHapoIHA MeEpeka OpraHiB
oesnekn xapuoBux NpoaykTiB (IHOOCAH), sika mnoB'si3ye HalllOHaJbHI OpTraHU
JepKaB-uIEeHIB, BIAMOBIIaJbHUX 32 YIPABIIHHS MOAISIMU B raiay3i Oe3MeKu XapuoBUX
MPOJYKTIB. [6]

* Ominka pu3uKy: B ocHOBI 3axoaiB BOO3 neXutrh METOMOJIOTIS OLIHKU
PHU3HKY, SIKa BKJIIOYA€ BUSHAUCHHS THITY CIIajlaXy XBOPOOM — UM € BOHA IMPUPOJTHOIO,
BUIIaJIKOBOIO 200, MOYJIMBO, HABMUCHOIO.

* [Bonamis mxepena iHbekii: BOO3 koopauHye MisUIbHICTD 13 HAIIOHAIBHUMHU
Ta MICIICBUMHA OpTaHAMH IS CTPUMYBAaHHS ITOJAJIBIIOTO IOMIMPECHHS ClalaxiB
XBOpoO. [6]

 Hapmanns copusaas: BOO3  koopauHye [ii MIDKHAPOJHHMX YCTAaHOB,
€KCIIepTIB, HallIOHATBHUX JTA00OPATOPIid, aBlaKOMIIAH1/ Ta KOMEPIIIHHUX OpTraHi3allii 3
MoO1mi3aIli obmagHaHHs, 3ac001B Ta MaTepialiB, HEOOXITHUX JJISi BXKUTTS 3aXOMdIB Y
BIJIMOBIb, BKJIFOYAIOUX [MOCTAYaHHS Ta BBEJICHHS OOTYIIHIYHOTO aHTUTOKCHUHY. [6]

JlikyBanHus 00Ty1izmy

CknagaeTbes 13 3ampoBaKEHHST AHTUTOKCUHIB, TOCHITaTI3allli, peTeIbHOro
CIIOCTEPEKEHHS, PECIIPATOPHOI MIATPUMKH 32 HEOOX1AHOCTI Ta XIpYPriyHOi 00poOKU
IUTIOC aHTUOIOTHKIB y pasi paHbOBOro 0OTyni3My. Bynap-skuii mamieHT 13 KIHIYHOIO
KapTUHOIO O0O0TyJi3My Mae OyTH HerailHO TOCHITajli30BaHUM IS PETEIHHOTO
CIIOCTEPEKEHHS. AHTUTOKCHHOBA Teparisl iCHye y NIBOX (opmax: aHTUTOKCHH 13
renTaBajJeHTHOI KIHCHKOT CHPOBATKH, MMOKAa3aHUH JJIs TIAIIEHTIB BIKOM BiJ 1 poky, Ta
JOJICBKUI  IMYHOTJIOOYJIIH, TOKa3aHUW JUIsi HEMOBJISAT BIKOM 10 |  poky.
['enTaBaneHTHHUI AHTUTOKCHH 13 KIHCHKOT CUPOBATKH MICTUThH aHTUTLIA 10 BONT/A.

[Tpu migo3pi Ha OOTYIMI3M JiKap MOBUHEH HETAHO 3BEPHYTHUCS 3a JOMOMOTOIO
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710 PErioHATbHOTO TOKCHUKOJIOTIUHOTO IEHTPY. SKII0 mijo3pa BelMMKa 1 CUMITOMHU
MPOTPECYIOTh, TIOKa3aHO HeraiiHe Npua0aHHs Ta BBEJAEHHS aHTUTOKCUHY. PeTenbHuit
MOHITOPUHT TMOBHHEH BKJIFOYATH YacTy KIIHIYHY OIIIHKY BEHTWIIALII, mepdy3ii Ta
IUTICHOCTI  BEPXHIX JUXAIBHUX MIIAXiB, Oe3MepepBHY  MYyJIbCOKCHMETPIIO,
CIIIPOMETPI0 Ta BUMIPIOBAHHS ra3iB apTepiaabHO1 KpoBi. IHTYOAIliI0 CIIij pO3TIIsSIaTH
y TAIIEHTIB 13 TOPYIICHHIMHU BEPXHIX AUXAIBHUX HUISAXIB 400 KUTTEBOIO €MHICTIO
menme 30% Big mnporHosoBaHoi. [Ipum panboBOoMy OOTymi3Mi TiCHs BBEACHHS
AHTUTOKCUHY TIOKa3aHi caHalliiiHa oOpoOka Ta Tepamis aHTHOl0THKamMu. BiamosinHi
CXEMH BKJIOYAIOTh TPU MUIBHOHM OAMHUIL NEHINWIIHY G BHYTPIIIHBOBEHHO KOXHI
4 roguHu a00 MeTpoHiaazon mo S00 Mr koxkH1 8 TOAUH JJis MAIIEHTIB 3 aJIEPri€lo Ha
MEeHIMWIIH. AMIHOTJIIKO3UIU BIAHOCHO IIPOTHUIIOKA3aH1, OCKUIBKH OYJI0 ITOKa3aHo, 110
BOHM  TIOCWJIIOIOTh  HEPBOBO-M'S30BY  OJIOKaJy, CHOPUYMHEHY  OOTYJI3MOM.
AHTHOIOTUKY HE CIiJ] BUKOPUCTOBYBATH MPHU JUTSYOMY OOTYIi3M1 4epe3 MOXKIIUBE
BuBLUIbHEHHS BONT micis mizucy kimiTuH. J{oJaTKOB1 METOIM JTIKYBaHHS BKJIFOYAIOTh
MMOBHE TIApEHTEpaIbHE XapUyBaHHS Y BUIAJIKaX TAKKOI KAITKOBOI HEMPOXITHOCTI Ta
IpUraiir0 BChOTO KHIIKIBHHKA Yy BHUIIQJKAX XapyoBOTO OOTYII3MYy 0€3 TKKOI
KHIIKOBOT HenpoxiaHocTi. [7, 8, 9]

BucHoBku

TakuMm guHOM, OOTYII3M BHUKJIMKA€E CTPaXKJaHHS IMAIli€eHTa Ta 3a BIJICYTHOCTI
JIKYBaHHS IIBHJIKO MPHU3BOIUTH A0 cMepTi. OCHOBHMMH HAINpsSMKaMU JIIKyBaHHS €
BBEJICHHS AHTUTOKCHUYHOI CHPOBATKA Ta KOpEKIis Timokcii. [lyke BaKJIUBUM €
MOMEHT CBO€YACHOI JIarHOCTUKHM 3aXBOPIOBAHHS Ta TOYATKY JIIKYBaHHS, a TaKOX
npodinakThka, sika BKitodae nocuwieHHs BOO3 HallloHanbHUX CUCTEM emigHarisy,
JOTPUMAHHS TEXHOJIOTIM TPUTOTYBaHHS TIEBHUX Xap4YOBHX NPOJYKTIB, 5K B

JOMAIIIHIX YMOBaX, TaK 1 Ha MiAMPUEMCTBAX TPOMAICHKOTO XapyyBaHHSI.
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VJIK 616-08
BUKOPHUCTAHHSI PEKOMBIHAHTHHUX BIPYCIB B JIIKYBAHHI PAKY

CrapikoBa €Brenist AnapiiBHa

Cxkunnanenko €amnzasera BaueciapiBHa

CTYJICHTKH,

XapkiBcbkuit Harionansauit Meauaauil YHIBEpCUTET,
bopoBuk Katepuna MuxoJjaiBua,

K.ME[I.H., JOLEHT Kadeapu BHYTPIIIHHOT MeTUIIHA No2,
KJIIHIYHOT IMyHOJIOT1i Ta aneprouorii im.akaz. JI. T. Maoi

AHoTaNisi: B 1aHHIN poOOTI pO3IISAAAE€THCS BIUIUB PEKOMOIHAHTHUX BIPYCIB,
Ha TPUKJIAAl TMOKCBIPYCiB, alb(aBipyciB, Bipycy xBopoOu Hbrokanca, JEeHTUBIPYCIB,
JUIsL 3aCTOCYBaHHsI B KIIIHIYHMX YMOBAax JJId BaKUUHALli, TEHHOI Tepamii paky Ta
OHKOJIITUYHUX CTPATEriH, a TAKOK MOXJIMBI TIOB’s13aH1 3 IIUM €(EKTH 1 PUBHKH.

KurouoBi cJjioBa: pak; MOKCBIpPYCH; ME3€HXIMajbHI CTOBOYpOBI KJIITHUHU;

aByJaBlpycH; anb(aBipyCH; aHTUTEHU; TEPAMIs.

Pak € onHI€I0 3 HaWBaXIMBIMIKUX OPOOJEM 31 3J0pPOB'AM, TaK SK Ba)XKO
3amo0irT HOro BUHUKHEHHIO, OCKIJIBKH BCE IIe HEBIJIOMUM MAaTOTeHE3 I11€1 XBOpOOH,
a ii 3JaTHICTh 3aBJaBaTH TUMYACOBUX a00 HEOOOPOTHHUX YIIKOIKEHBb YK€ BHCOKA.
Ha pannomy erami pgociipkeHb Oysio 3poOjieHO Oarato 3ycwib ISl PO3pOOKHU
e(eKTUBHIIIUX METO/IB JIIKYBaHHS, TAKUX SIK IMyHOTEpaIis Ha OCHOBI HOBOTO KJacy
MPOJYKTIB, CHEUU(PIYHUX [JIs TYXJIUHU, SKI BUPOOJISIOTHCS 3 BHUKOPUCTAHHAM
texHoJorii pekomOiHanTHO1 JIHK. i pekoMOiHAHTHI MPOYKTA BUKOPUCTOBYIOTHCS
3 OCHOBHHMH IUUISIMU 3HHINCHHS MyXJIWHU Ta CTUMYJIOBAHHS IMyHHUX KJIITHH 70
pearyBaHHs Ha paKOBI KJIITHHHU.

3rigno 3 pocrimkenusmu Yahya E.B., Algadhi A.M., pekoM0OiHaHTHI BipycH €
HOBUMH TEPANICBTUYHUMHU 3ac00aMH, SKi MOKHAa BHKOPHCTOBYBATH JUIS JTIKyBaHHS
PI3HMX 3aXBOpPIOBaHb, BKJIIOUAIOUM pak. PeKOMOIHAHTHI BIpycH MOXYTb OyTH
CKOHCTPYHOBaHI JUIsl €KCIIPecii 4y>KOPITHUX TPAHCTEHIB 1 MAIOTh MIUPOKUN TPOIII3M,
110 JIO3BOJISIE €KCITPECIIO TeHIB Y IIMPOKOMY Jliana3oHi KITHH-rocnoaapis [1].
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PosrnsnyBmm crarrro La Rosa C., Longmate J.,ta iH., Bimomo, IO
NOKCBipycH, sKi 31atHi ingykysatu sik CD4 ™ tak i CD8 * onmocepenxopany iMyHHY
BIIMOBIAL ~ TPOTH  TETEPOJIOTIYHUX  AQHTUTCHIB, €  HaWOUIbII  IIUPOKO
BUKOPUCTOBYBAaHUMU BipycaMu TUIS BUPOOHUIITBA IPOTUITYXJIMHHOT
BakIMHU. [[OKCBIpyCH MalOTh BEJIMKUN TE€HOM, IO [03BOJISI€E BBOAUTH BEJUKI
gykopigHi nocaigoBHocti JIHK. [lnst renHoi Tepamii Oyno po3poOiieHO KijibKa
MOKCBIPYCHUX BeKTOpiB, y Tomy unciai ALVAC Ha OCHOBI BipyCy BiCIlH KaHapoOK,
MoaudikoBanuii Bipyc kopoB’suoi Biciu Ankara (MVA) 1 NYVAC [2].

MVA BUKOpUCTOBYBaBCS JUIsI CTBOPEHHS POy BakIMH, IO MICTATh
cnenu(pivHl AHTUT€HU, TIIEPEKCIIPECOBaH] B MyXJIMHHUX KJIITHHAX, BKItoyarouu 5 T4,
mynuH 1 1 npocTtarocnenudiunnii antured. 3a Scurr M., Pembroke T., Bloom A., ta
1H., BKa3aHO, II0 TakKl BaKUWHU MOKAa3aJld HU3bKY TOKCHYHICTH y (a3l | KIiHIYHUX
BUNPOOYBaHb 1 OyJdM BHCOKO IMYHOIeHHMMH Yy jeskux marfientis [3]. [Ipore,
HE3BAYKAIOUM Ha CTUMYJIAIIIO0 aHTUTEH-CIIenU(pIYHOT IMyHHOI BIJIOBiIi, BaKIIMHAIIISA
HE TMpu3Belia JI0 3HAYHOTO KIIHIYHOTO TMOJIMNIIEHHS B YYaCHHUKIB KJIIHIYHUX
BUINPoOyBaHb. POOMMO BUCHOBOK MpPO BIACYTHICTh 3HAYHOTO MOJIMIIEHHS CTaHy
MAall€HTIB BHACHIIOK 3/aTHICTI MNYXJMHUA YHUKATH PO3Mi3HABaHHS I1MYHHOIO
CUCTEMOIO.

B Toii ke yac, onuparounchk Ha gocmmkeHds Chulpanova D.S., Kitaeva K.V.,
Ta 1H., 00 3aMacKkyBaTh BIpyC BIiJl IMYHHOIO BHSBICHHS Ta OOMEXUTHU
IMYHOTEHHICTb BIPYyCy, MOYKHA BUKOPHUCTOBYBATH KJIITUHHO-OTIOCEPEAKOBAHUMN TTIIX1]1
BIpyCHOI JocTaBKu. Me3enxiManbHi ¢cToBOYpoBl kiiTuHU (MCK) € nepcneKTuBHUMU
KITITHHHAMH ~ BEKTOpaMH  d4epe3 1X MPUPOAHMNA TPOMi3M A0  MyXJIUHHHX
ninsHok. [IpoananizyBaBiu mitepatypy, posymiemo, MCK, oTpumani 3 KICTKOBOTO
MO3KY JIIOAWHH, 1H(PIKOBAaHI BIPYyCOM KOpPY, MITpyBajd B IMIUIAHTOBaHI MyXJMHHI
KJIITUHUA TENaTOLEIONSIPHOT KapIIMHOMH 1 3HAYHO MPUTHIYYBAIHM PICT MyXJIUHU SIK Y
MUIIEH, SKI HE OTPUMYBaJM AHTUTLIA, TaK 1 Yy MAaCHMBHO IMyHI30BaHUX MHUIICH 3
BAXKUM KOMOIHOBaHMM iMyHonedinuToM. HaBnmaku, mpsiMa iH’ekuis BIpycy maiia
MPOTUITYXJIMHHUMA €(PEKT JUIIE Y MHUIIIEH 3 BAKKUM KOMOIHOBAaHUM IMyHOAE(IITUTOM,

Kl HE OTPUMYBAJIM aHTHUTLIA. Aje B ToW ke yac Bukopuctanus MCK mae pusuk
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HEOOMEXEHOr0 POCTY KIITHH, HeOaxkaHoi TpaHcopmarlii Ta MNOTEHIIHHOTOo
YTBOPEHHS MyXJIUHHU [4].

Bipyc xBopoOu Hprokaciia, Tako)k 3BaHUM NTAITMHUM aByJaBipycoM 1, siKuit
BUKOPHCTOBYBABCS SIK TEPANCBTUYHWN areHT y BaKIMHAX NPOTH OHKOJI3ATIB,
OHKOJIITUYHUX Ta IMYHOT€HHMX BEKTOpax, CHTHAJbHUX BEKTOpax Ta areHTax
noctaBku reHiB. Hanpuknan, aBropu Takamura-Ishii M, Miura T, cTBepKyIOTb, 1110
OCIIPKEHHS In VIVO pEeKOMOIHAHTHOT BaKIIMHHU MPOTH MyXJHH BUSBUJIO 3[aTHICThH
BaKI[MHU, OIOCEPEJAKOBAHOI MPUPOJAHUMH  KIITHHAMU-KULIEpaMH, 1HAYKYBaTH
nerpagaunito ¢giopocapkoMu. B 1HIIOMY IOCHIIKEHHI aBTOpIB OyJO BKa3aHO, IIO
3anaJibHU  OUIOK MakpodariB, KU BKIIOYEHHH 10 CKJIaay Bipycy XBOpoOH
Hrrokacna 3HauHo mpurHiuyBaB nyxiuHu B16 Ta CT26 mumsixom OHKOIIZY Ta
nyxXJuHocnenup1yHO1 IMyHHOI BiAMOBIL [S].

Takox, momo gocimipkeHHs Ha I1L-24, gxuii BKJIOYaBCS B 1HAYKOBaHHI
anonTo3 1 T-KIITHHHO-0MOCEPEIKOBAHUM IMYHITET MPOTH METAHOMHU MHUILIEH. 3T1THO
3 HOBUM IiJIX0JIOM, KOMOIHOBaHa TepaneBTHUYHA Ta MNPO(UIaKTUYHA TPOTUPAKOBA
BakIMHa Oyna po3poOieHa st koekcnpecii [L-7 ta IL-15. BrumB pexomOiHaHTHOT
BAKIIMHM Ha MenaHoMy wumied Bl6 nerpagyBaB mnyxJiMHYy Ta CTUMYJIIOBAaB
BUPOOJIEHHST KIIITUH TaM'sIT1 i1 TPUBAJIOTO 3aXUCTy Bif paky. lllomo nentusipycis,
TO HEJABHE JOCHTIIKEeHHS aBTOpiB Morante V, Borghi M, [6] moka3ano, mo mpu
BUKOPUCTAaHHI BAaKUMHU TMPOTH IMyHOTepamii paKy Ha OCHOBI JEHTHBIPYCHOIO
BEKTOpa 3 JAe(EKTOM IHTErpa3H, IO JOCTABISAIOTh OBAJILOYMIH SK HEBIIACHHM
AHTUTEH, PICT MyXJUHU OyB YCYHYTHH MICJIsl OJHOPA30BOi IMyHI3allll, 1110 BKa3y€e Ha
Te, 10 HEBJIACHI MyXJIMHO-ACOILIMOBaHI aHTUTEHU MAlOTh MOTY>KHUM MOTEHIIAT ISt
MPOTUIIT POCTY PI3HUX MyXJWH. Alb(haBipycH, 3 iX MO3UTUBHOIO OHOJIAHIIFOTOBOIO
camoamiutigikyrouoro PHK, mmpokum cnekTpom xa3siB 1 3HaYHUM pPIBHEM €KCIpecii
TPAHCTEHIB, € MPUBAOIUBUMH KaHIAWJIATaMH JIJIi BUKOPUCTAHHS B T€HHIM Teparii Ta
3aCTOCYBaHHI Ha OCHOBI BakIMH. Bucoka eQeKTUBHICTh BaKIMH Ha OCHOBI
anb(aBipyc-BeKTOpa poOouTh ix ayxe O6axanumu. Came nocnimkenns Komaep @.J1.
CTBEP/KYIOTh, 10 aHTtureHn E16 1 E6, 3akomoBaHi peIUTIKOHHUMH YacTHHKAMU

Bipycy Semliki Forest, siki OyJin HEKOMIETEHTHUMH B peruIikalii, 0yJu BUKOPUCTaH1

152



y BakiuHi Vvax001, kiiHiuHI BUIpoOyBaHHs nepioi (as3u sikoi BiaOymucs y 2020
poui. Bynmo momiueHo, mo BiH Oe3meuHuil 1 JA0Ope MEPEHOCUTHCS, BUKIMKAIOYH
BianoBiar CD4 1 CD8 T-xmitun npotu E7 1 E6. Bakiuna mokaszana MO3UTUBHY
IMYHHY BIATOBIJIb y BCiX 12 y4yacHHUKIB BUIIPOOYBaHHS.

Otxe, Bcl BuIIE3rajaHi BIpyCHM MAarTh IOTEHINA] IS 3aCTOCYBaHHS B
KJIIHIYHUX YMOBaX JJI BaKI[MHAIIl1, TeHHOT Teparii Ta OHKOJITUYHUX CTpaTerid Mmicis
BIIMOBITHUX BHINPOOYBaHh Ha Oesmeky. KimHIYHI Ta AOKTIHIYHI JOCIIIKCHHS
OHKOJIITHYHUX TOKCBIPYCIB TIOKa3alu, IO BOHM HAaJ3BUYalHO Oe€3leyHl Ta
MOTEHI[IHHO MOXYTh OyTH BUKOPUCTaHI JJIsl JIIKYBaHHS PI3HOMAaHITHHUX BHJIB Pakxy,
Kl Hapa3l HEBWIIKOBHI. Y mopiBHSHHI 3 1HmuMuU MPHK imyHHa BIINOBIiIb,
BUpoOneHa camoamrutidikyrouoto PHK anbdasipycis, € Oinbin criiikoro. Tak camo
Bipyc xBopoOM Hplokacna mNOTEHUIMHO KOPUCHUW Ui Tepamii paky. Xoua
JOCIIJKEHHSI TIOKa3aly, 110 NepeBard BUKOPHUCTAHHS IMX BIPYCIB JUISI PO3POOKH
BaKI[MH, TE€HHOI Teparii Ta OHKOJI3y IEepPEeBAXKYIOTh IMOB'A3aHI 3 UM PHU3UKH,
HEOOXI1TH1 TOAATKOBI JOCIIJKEHHS, 00 BUKIIOYUTH MOTEHI[IMHI 3arpo3H, MEpII HiX

MO>KHA OyJie po3MoYaTy BUMPOOYBAHHS Ha JIFOISX.
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EKOJIOI'TYHI TPOBJEMMU XAPKOBA TA LILJISIXHY IX BUPIIIEHHA
Y XXI CTOJITTI

Yepuyxa Oaekcanap BacuiboBuy,

K.1.H., IOIIEHT

KpukyHn Yiasina AnapiiBHa

CrynenTka

XapKiBChKHM HAIllOHATLHUM MEIUYHUIN YHIBEPCUTET
M. XapkiB, Ykpaina

KurouoBi cioBa: exosoriyni npo0iemu, Boaa, Y iu, 3a0pyaHeHHs atMochepH,

OUKCHI CIIOPYIH, LIJISIXU BUPILICHHS, 3J0POB’sI, HABKOJIMILIHE CEPEIOBHUILIE.

AKTyaJIbHICTH

€ Oararo exonoriyHUMHU mnpooOsemMamu, sk y CBiTi, Tak 1 B YKpaiHi, 1
Oe3nocepeHbO y XapKoBi, ajleé MU 3yIUHUJINCS Ha JBOX OCHOBHMX, Ha HAIly JyMKY,
npobjieMax, a came: 3a0pyaHeHHs MOBITPs Ta Boau. OCTaHHIM YacoM BelIMKa yBara
NPUAUISIETbCS JAOCUTh BAXKJIMBIM Ta aKTyaJbHIA I HaC — XapKiB'sH Temi, Temi
3a0pyHEHHSI HABKOJHUIITHBOI'O CepeoBUINA. AJKe HEOOXITHICTh EKOJIOTIYHOIO
BUXOBaHHS CTajla Cy4aCHOIO MpOOJIEeMOIO, 110 HE TEePNUTh BifkIaneHHs. HuHi Ha
TepuTOpili XapKiBChbKOT 00JIACTI ICHYE HU3Ka MPOOJIEM EKOJIOTIYHOTO CHpPSIMYBAaHHS,
Kl HE BUPINIYIOTHCS POKaMHM Ta BKpail HEraTMBHO BIUIMBAIOTh HAa HABKOJIMUIITHE
cepenoBulle. XapKiBChbka 001acTh 3aiiMae 3a 00CsraMu MPOMHUCIOBOTO BUPOOHUIITBA
5-¢ Micie Ta gumie 15-e — 3a o0csraMyd yTBOPEHHS Ta PO3MIIICHHS MPOMHUCIOBUX
TokcHMyHMX BigxoniB Ha 2020 pik [1]. Jlama dvacTuHA EKOJIOTIYHHX TPOOIEM
crocyetbest Urban Health, ockinbku exomoris Bigirpa€ TakoX Ba)JIMBY pPOJb Y
3710pOB’1 JIFOJICH.

OcHOBHA YacTHHA

HacmipaBai, ocHOBHUII BHECOK y 3a0pyAHEHHS aTMoc(epu BHOCATH BXKE HE
XapKIBChKI MIMPUEMCTBA («CTAI[IOHApHI JDKEpeNa»), a mapK aBTOMOOLUTIB, IO BCE

30UIBIIYEThCS  («IIEpEeCyBH1 JpKepena»). | 1e CyTTeBO 3MIHIOE BCH KapTy
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3a0pyIHEHOCTI TIOBITPs y Xapkogi [2] .

Tenep paBaiite po3rassHEMO BC1 MOXKIIUBI €KOMPOOIEMHU HAIIO1 00IacTi:

[Tpo6sema Ne 1. [ToBitps:

-OcHoBHUMH 3a0pyaHtoBaduamMu TOBITps (10 80%), sk yxke 3ramyBaiocs
paHniiie, Mmicta XapKoBa € aBTOTPaHCIOPT.

-Jlo 88% mnpomucioBux 3a0pyaHeHb MOBITPs XapKiBCbKOi 00JIACTI MpHUIIAIA€e
Ha 10 Bemukux mignpuemcTs, Hanpukman: X 13, TEL-3, TEII-5, Kokcoxim3agor .

-OCHOBHI PEYOBMHU-3a0pYHIOBaYl, SKUMH CIIOCTEPIraeThCcs MEPEBUIICHHS
I'’IK: mun, dbenon, hopmanbaeria, OKCU BYTJICIIO, caxa.

-IlpyunHu  3a0pynHeHb: 30LIBLIIEHHS KUIBKOCTI aBTOMOOLIIB, 3HM)KCHHS
KUTBKOCTI 3€JIEHUX HACaJ[KEHb, BIJCYTHICTh CaHITAPHUX 30H IMiAMPUEMCTB, MPUPOJIHI
0COOJIMBOCTI, HEpalllOHAJIbHE TOCIIOapIOBaHHs, TOraHUN KOHTPOJIb [3].

[TpoGnema Ne2. Bona:

-JIume 42% tepuTopii MicTa XapKoBa OXOIUICHO 3JTMBOBOIO KaHAIII3AIIETO.

-V Xapkosi 30yn0BaHO juile 4 OYMCHHMX CHOPYAM Ha 3JIMBOBIM KaHami3amii
(reoOximno 120).

- 200 cTOKiB 3MMBOBMX KaHaJi3allli BIAMNPaBISIOTHCS MPSIMO B PIiUKH 0e3
KOJTHOTO OUMILIEHHSI.

-Piuka ¥V au — naiizabpyHeHiiia BoJHa apTepisi XapKiBCbKOi 001acTi.

-V oOaceiini V]I ckupaerbest 76% (218 mMiH. KyO. M.) BCiX 3BOPOTHHX BOJ
XapkiBChKOi 00J1aCTI.

-3a Mmunynu# pik 10 ¥Yau (a 3BiaTu 10 CiBepcbkoro JoHIIS) TOTpanuio moHa
90 tHc. T 3a0pyIHIOIOYUX PEUYOBHUH — CyJb(aTH Ta XJIOPUIH, HITpaTH Ta Gocdatw,
Ha(TOMPOYKTH Ta TOBEPXHEBO-aKTUBHI PEUOBUHU, 3aJ1130 Ta IIUHK, HIKEIb Ta MiJb.

-Bin 24 no 84% 3a0pynHIOIOUMX PEUYOBHUH, SIKI (OPMYIOTHh SIKICTh PIYKH
CiBepchkuii JIoHEb y TPAaHCKOPAOHHUX CTBOpAaX, YTBOPIOIOTHCS came y OaceitHi Y
[4] .

[Ilo ctocyeTbes 3a0pyAHEHHS BOAM, TO MEPII 3a BCe, 301IBIINTU KIUIBKICTh
ouucHUX cropya xoua 0 'y 10 pasiB 1 Toai ix Oyne 40 Big HeoOxinHux 120. Hactynne

10 TTOTPIOHO 3pOOUTH — 11€ MPABWIHHO YTUII3YBAaTH BIIXOMU SIKI HE PO3KIAAAIOTHCS
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Taki K, (papba, amiak, MOTOpHE Macjo..., a HE 3/1MBaTH y KaHam3zaiito. Jlami, Ha
YOMY aKIIEHTyEMO YyBary — II€ KOHTPOJIOBAaTH OYMIICHHS CTOKIB 3JUBOBUX
KaHaIi3allii, 1m0 BUXOIATh MPSAMO Y PIUKU. AJie HAUTOJIOBHIIIUM HIJISXOM BUPIIIEHHS
3a0pyIHEHHS BOAM — II¢ OyayBaHHA Xo4a O OJHI€I 1HXKEHEPHOI CIOPYIH IS
OUMIIEHHS, 3HENIKO/PKEHHsSI M 3HEe3apaxxeHHs CTIYHUX BoJ. [lo oyucHUX cnopyn
HajeXaTh  aepOTEHKH, aepodiIbTpH, OI0QUILTPU, CENTHUKH,  BIJACTIHHHUKH,
METaHTeHKH, IPaTKU-IpOoOapKH, MicKo-, HAdTO-, KUPO- 1 MACIOBIOBIIOBAYl TOMIO.
[Ile omHuUM 13 NUIAXIB BUPIIICHHS MPoOJIeMH 3a0pyAHEHHS BOJIM, HA HAIly AyMKY, €
npUOMPaHHS CMITTS HABKOJIO BOJIOWM [4].

[Mogo nuTanHs 3a0pyIHEHHS] aTMOC(PEPHOro MOBITPsI XapKIBCbKO1 00J1acTi, TO
11e Ha0oJIiJIe MMTaHHA, T.K. XapKiBChKa 00JIacTh € OJIHIEI0 3 HAMOUIBIINX o0acTel 3a
TEPUTOPIEI0 Ta HACENCHHSIM, a TaKOX Ma€ OJMH 13 HaWOUIbIl PO3BUHEHUX
IpUAyMaHUX KOMIUIEKCIB. Bcl 111 (hakTH 3yMOBIIIOIOTH HASIBHICTH IIJIOTO KOMILIEKCY
€KOJIOTIYHUX MPOOJIeM 1 CTBOPIOE BEIMKE HABAHTAXKEHHS Ha HABKOJIUIITHE MPUPOJIHE
cepenoBulle, 0codinBo Ha atMocdepHe NoBiTpsA. OAHUM 13 OCHOBHUX HAIPSMKIB
yIOCKOHAJICHHSI CUCTEMHM YIIPABIIiHHSA B Tally31 OXOPOHH aTMOC(EPHOro MOBITPS €
po3po0Ka LUILOBUX MOKA3HUKIB CTaHy atMoc(epu mo pailoHax o0nacTi Ta y MICTI
XapkoBi. Po3poOka TakuxX MOKa3HUKIB JIO3BOJIUTh BU3HAYUTH BHECOK KOXKHOTO
HiAIpUEMCTBA Yy 3a0pyAHeHHS aTMocdhepu Ta po3poOUTH 3aXOU IS KOKHOTO
MiINMpUEMCTBa-3a0pyAHIOBaYa [5] .

BucHoBku

[Tpupona notpedye 3axucty. [loBiTps Ta BoJa 3 KOKHUM POKOM Bce Olnbliie
3a0pyaHIOEThCS. [lepkaBoio 3ampoBaHKEHO 3aKOHU IS 3aXucTy atMocdepu. [lpote
MU HE pPOOMMO HEOOXITHMX BHMCHOBKIB. MaiiOyTHe B Hamux pykax. Ham Ttpeba
JIOKJIACTU 3YCHJIb, 1100 BOHO OyJIO CBITJIUM, YUCTUM Ta 370poBUM. | mounHatu Tpeda
KOKHOMY 13 camoro cebe [6].

[To-mepmie, Mu cami MOBHHHI 3a0e3MeYUTH COO1 YMOBU JO HOPMAaJIbHOIO
icnyBaHHs. KokeH 3 Hac MokeMo He 3a0pyJIHIOBATU MICTO, TOBITPs (HANPHUKIIAI,
KHHYTH TAJIUTH, 0O 11 3BMYKA 3aBJa€ IIKOIW HE TUIBKH TOMY, XTO MaJUTh, aje U

OTOUYIOUMM  JIFOJAM, SIKI  JUXalTh 3a0pyaHeHuM  moBiTpsim).  Ilo-apyre,
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BIJIITPALIOBATH MEXaH13M BIAOMYHM OpraHaM, IIOAO JisJIbHOCTI 3aBOJiB, (padpuk Ta
CLITBCHKOTOCIIOAAPCHKHX MAMPUEMCTB, SIKi, HEIIAIHO, 3a0pyTHIOIOTH MOBITPs [6].

Mu BBakaemo, SKIIO MyOJIYHO TOBOPUTH MPO MPOOIEMH 3a0pyTHECHHS
MOBITPSL Ta BOAM HAIIOTO MICTa, TO MH IOJOJAEMO Il TPYIHOII 1 XapKiB CTaHE
OJIHUM 13 HaWKpamux MicT YKpaiHu, a 1e OyJe NOo4YaTKOM JI0 TOKpalleHHS

€KOJIOT1YHOI cUCTeMH BCiel €Bponu.

CIIMCOK JIITEPATYPU
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BB%D0%B0%D1%81%D1%82%D1%8C ( nara 3BepHenns 03.10.2023)
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72&Itemid=99 (nara 3BepHenns 04.10.2023)
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PHARMACEUTICAL SCIENCES

VIIK: 615.07: 615.014
BIO®APMAIIEBTHUYHI [ ®APMAKOKIHETAYHI ACIIEKTH
JIYPETUYHOI'O JIKAPCHKOI'O 3ACOBY TPO®IKOP

KoputHiok Paica CepriiBna

JlokTop (papmManieBTUUHUX HAYK, Ipodecop
HanioHnanbHu#l yHIBEPCUTET OXOPOHH 340POB™* s YKpaiHu
imeni I1. JI. [lynuka

M. KuiB, Ykpaina

IHeuaeBa Tarbsina BasiepiiBHa

3aCcTyHUK T'OJI0OBU MPABIIIHHSA

I'enepanbuuii qupextop AT «JIekxim»

M. KuiB, Ykpaina

Mipoumnuk Eseonopa I'enpixiBHa

HavanbsHuk Biaainy MapkeTusry i pekinamu AT «JIexxim»
M. KuiB, Ykpaina

AHoTanisi. Y Jrofeil MOXHWIJIOTO 1 CTapeuoro BIKY CHOCTEPITarOThCA 3MiHH
(dapmakogiHaMikKu Ta (PapMaKOKIHETHKHM JIKAapChKiX 3aco0iB, M0 NOTpedye
KBaTI(pIKOBAHOTO TIAXOAYy JO iX 3aCTOCyBaHHS IMpH JiikyBaHHI. lle oOymoBieHO
MOP(OJIOTIYHUMH, OOMIHHMMH 1  (YHKUIOHAJbHUMHU  MOPYIICHHSIMH, W10
BIIOYBAlOTbCA B OpraHi3Mmi MpH CTapiHHI, @ TAKOX MOJIMOPOIAHICTIO 1 CYTTEBUMH
3MIHAMM Ha YCIX PIBHSAX JKUTTENISIIBHOCTI OPraHi3My: MOJIEKYJSPHO-T€HETUYHOMY,
KJIITIHHOMY, OPTaHHOMY, PETryJIaTOpHOMY [6].

KarwuoBi caoBa: Ilpodikop, OiodapmarneBTnuni 1 (papMakoKiHETHUIHI

ACIICKTH.

Aptepianbaa rineprensis (Al) peectpyeTrhes y 50 — 64% XBOpHUX MOXWIOTO Ta
CTapeuoro BIKY 1 € BAKJIMBUM (PAaKTOPOM BUHMKHEHHS 1HCYJbTIB, 1H(ApKTYy MioKapAa,

3aCTIHHOI CcepleBOi HEAOCTAaTHOCTI, a TaKOX parnToBoi cMmepTi. besmocepeaHim
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3aBIaHHSM AHTUTINEPTEH3MBHOI Tepamii XBOPHUX IMOXMUJIOTO Ta CTapeuoro BIKYy €
MOCTYNOBE ¥ CTiliKe 3HW)KEHHA apTepiajgbHOro TuUcKy Hibkue 140/90 MM pT. cT.
HanMmipae Tta panToBe 3HWKEHHS apTeplaibHOTO THUCKY MOXE MPHU3BECTH [0
YCKJIaJIHEHb 4Yepe3 TMOTIpIIEHHS KpPOBOOOIry B TOJOBHOMY MO3KY, KOPOHApHUX
CylMHAaX, HHUpPKaX, y 3B'H3Ky 3 4YUM BaXJIMBUM KPUTEpiEM  BHOOPY
AHTUTINEPTEH3UBHOTO TMpernapaTy B repiaTpii € WOro 37aTHICTh MOCTYIOBO
3HIKYBATH PiBEHBb apTePlalIbHOTO THCKY.

['epiaTpuyHi TAIlEHTH YacTO MOPYIIYIOTh MNPU3HAYCHHUM PEXKUM MNpUHOMY
JKApChKUX MpenapaTiB, TOMY I L€l TPyNnH MAll€HTIB Ba)KJIMBa MOXIJIHMBICTh
MEepPEBIPKA  KOMIUIalHCA HA OCHOBI JAaHUX TEPaneBTUYHOTO  JIKAPCHKOrO
MOHITOPUHTY. BpaxoByrouw, 110 XpOHOJOTIYHHMN BIK HE 3aBXKIU BigoOpakae
O10JIOTIYHUK CTaH TMAall€HTa, B KOXHOMY KOHKPETHOMY BHIIQJIKy HE MOXKHa 3
TOYHICTIO Tependauntu (apMaKOKIHETHKY JiKapchbkoro 3acol0y. Bce 1e Takox
CBITYUTh TPO BAXKIUBICTh I1HAMBIAyai3alii (apmMakoTepamnii Ha OCHOBI JaHUX
TEparneBTUYHOTO JIIKAPCHKOTO MOHITOPUHTY y replaTpUYHUX MalieHTIB.

Pusuk moOiuHMX peakiiil B i Tpymi MaIl€HTIB BUCOKUH. ToMy moyaTkoBa
71032 TpernapaTy NOBHHHA OyTH MOPIBHSHO HEBUCOKA 3 MOCTYMOBUM 30UIBIICHHSM i
70 JOCSTHEHHS OakaHoro e(eKTy 1 yBaXXHUM CIIOCTEPEKEHHSAM 3a TMPOSBAMHU
no6iuHoi mii. ¥ Takiii cutyarii me OiiabIlne 3HaYeHHS Mae OOJIK 1HAWBIIYyaIbHOI
(dbapMaKoKIHETUKHU Mpenapary 3a JaHUMH TEPareBTUYHOTO JIIKAPCHKOTO MOHITOPUHTY
[5, 6].

€ edexrtuBHUMHM Tpenaparamu B JikyBaHHI Al. BoHu BimHOCATBCS 110
npenapatriB Jlyis JiKyBaHHS apTepiaibHOi TiMepTeH3li B TeplaTpU4HId MpakTUlll
BUKOPUCTOBYIOTh aHTHUTINEPTEH3UBHI Mpenapatu 1-ro psay — alypetuku. [iypeTuku
BUOOPY TpH JIIKYBaHHI XBOPHUX MOXWJIOrO BIKY 3 cucToJiuHOIO Al', a Takox mnpu
CYMyTHIA cepIreBid HeAoCTaTHOCTI. JliypeTHKM 3HIKYIOTH apTepiaibHUNA THUCK
3aBASKA 3MEHIICHHIO pealdcopOIlii HATpito 1 BOAM, BHACTIIOK YOTO 3MEHIITYETHCS
00’€M LHPKYJIIOOYOT KPOBI 1 TMO3AKIITHHHOI PIAWHHA, a TaKOX TMOHUKYETHCS
CYJIMHHUM OTIID.

J10 BUCOKOAKTHBHOTO J1ypEeTHKA BITHOCUTHLCA cedoriHHui npenapat [Ipodikop
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(Topacemin) y Burisii po3unny juist in’ekmiil (BupoOoHuK AO «Jlekxim» Xapkis, Kon
ATX CO03C A04.). Bin 3acTocoByeThCsl Ui JIIKYBaHHSA HAaOpsIKiB Ta/ab0 BUIOTIB,
CIPUYUHEHUX CEPLIEBOIO HEJAOCTATHICTIO.

biogpapmayesmuyuii acnexm. 3actocyBaHHS TOTIOMIXKHUX PEYOBHH € OTHHUM 13
O0lodapManieBTUYHUX (aKTOpIB JUISL  OJIEp)KAHHS CTIMKOI JIIKapCchKoi  (opMu.
Jlikapcekuit  3aci6  Ilpodikop B  SKOCTI  JOMOMIXKHUX  PEUYOBHUH MICTUTH
nometwieHrmkonb 400, TpoMeTamos, HaTpilo TIAPOKCHI, BOAY I 1H ekmii. pH
[Tpodikopy: 8,5-9,5. [ns 306epekeHHs CTaO1ILHOCTI MPOTITOM 2-X POKIB TOpecaMi
noTpedye ciiabo JIyKHOTro cepeAoBuIia. Y 3B*sI3Ky 3 IIUM y CKjaj cTaduii3aTopa
BXOAUTh HaTpito rigpokcu. Ilomietunenrnikons (Makporon) 400 mgomaerbcst SK
IPOJIOHTaTOp, a TAKOX JUIsl PEryJIOBaHHS OCMOTUYHOTO THCKY, HAOIMKEHOIro 0
OCMOTHYHOTO THCKY KpoBi. TpomeTramoin Mae o6e30ommorouy fito [1, 2, 4].

Dapmaroxinemuunuil acnekm. 3B’si3yBaHHs [Ipodikopy 3 OLIKaMu I1a3Mu
KpOB1 CTaHOBUTH TMoHaM 99 %, mertabomitie M1, M3 1 M5 — 86 %, 95 % 1 97 %
BiANOBIHO. Buaumuii 06’em posnosainy (Vz) cranoButs 16 1. B opranizmi jirogunu
TOpaceMii MeTaboMi3y€eThCs 13 YTBOPEHHSIM Tphox MeradoiitiB M1, M3 1 M5. 1li
METa0OJIiITH YTBOPIOIOTHCS Y PE3yJbTaTi CTYNEHEBOTO OKWCHEHHS TMPHUETHAHOI 0
(GeHITPHOTO KUTbLA METWJIBHOI TPyNH J0 KapOOHOBOi KucioTH. Metabomit M3
YTBOPIOETHCSI Y PE3yJbTaTi TIAPOKCUIIIOBAHHS KUTbLA. Y JIIOAWMHM HE BJAJOC
BUSIBUTU MeTaboJiTu M2 Ta M4, 1110 OyJyiu 3HaliJIeH] B eKCIIEPUMEHTaX Ha TBApUHAX.

®dapmakokinetuka [Ipodikopy Ta #oro MeTaoNiTIB XapaKTepPU3YEThCs
JiHIAHOIO 3anexHicTio. lle o3Hayae, 1m0 HOro MakcuMaiabHa KOHUEHTpalis y
CUPOBATIIl KPOBI Ta IUIONIA MiJ KPUBOIO BMICTY B CHpPOBATII KPOBI 30UIBIIYETHCS
OpoNopIiiHO 10 ao3yBaHHs. KinmeBuii wac HamiBBuBeaeHHs (t 1/2) Ilpodikopy i
oro MetaloJiTIB y 30POBUX JIIOJe CTAaHOBUTH 3—4 TOAWHU. 3arajlbHUM KJIIPEHC
[Ipodikopy Topaceminy crtaHoBuUTh 40 MIJI/XB, PEeHAIBHUN KIIPEHC — MPUOIH3HO
10 mu/xB. Y 3mopoBux moaen npubmmsno 80 % BiJ BBEAEHOI 03W BUBOJUTHCS Y
Burisial I[lpodikopy 1 #loro meTabodiTIB 13 ceuero 3 TaKUM CEepeAHIM MPOLIEHTHUM
BimHomeHHsAM: [Ipodikop — mpubmmzno 24 %, meradomnit M1 — npubnuzno 12 %,

meTtabosit M3 — npubmuzno 3 %, meradomt M5 — npubnuzno 41 %. OcHoOBHMIA
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MeTtaboit M5 aiyperudHoro edexTy HeMae, a Ha Airodi Metabomita M1 1 M3, y3ari
pa3om, npunagae npudauzno 10 % yciei dapmakoaunamiunoi nii. IIpu HuUpKOBIi
HEJIOCTATHOCTI 3arajJibHUW KJipeHc 1 Tepiog HamiBBUBeneHHs [Ipodikopy He
3MIHIOIOTBCSI, a TepioA HamiBBUBeAeHHS M3 1 M5 mnogomxkyerbes. OmHak
dbapMakoIMHAMIYHI XapaKTEPUCTUKU 3aTUIIAIOTHCS HE3MIHHUMM, a CTYIIIHb TSKKOCTI
HUPKOBOT HEJIOCTATHOCTI HA TPUBAJICTH 11 HE BIUIMBAE.

Y mamieHTiB 13 TOpYyHmIEHHSAM (yHKHiA mediHKH abo 13 CEeplEeBOIO
HEJIOCTATHICTIO TepioJi HamiBBUBeAeHHS IIpodikopy 1 Merabomity M5 He3HauHO
MO/IOBXKYETHCS, & KUIBKICTh PEUOBMHU, IO BUBOJIUTHCA 13 CEUEI0, MAlkKe MOBHICTIO
JOPIBHIOE KUIBKOCTI, III0 BHUBOJMUTHCS Yy 3J0pOBUX JtoJed. ToMy HaKONMWYEHHS
[Ipodikopy 1 Horo merabomniTiB He BinOyBaeThes. IIpodikop Ta ioro merabomiTu
MPAKTUYHO HE BUBOJAATHCS MPU FeMOI1ali31 Ta reMoIbTpariii.

[lamieHTaM JITHROTO BIKY Ha TMOYaTKy JIIKyBaHHS HEOOXITHO 3BEpTaTH
0COOJIMBY yBary Ha MOSIBy CUMIITOMIB BTPATH €JIEKTPOJITIB Ta 3TYLIEHHS KPOBI, JJIs
4oro MOTPIOEH pEeryjsipHUN KOHTPOJIb KapTUHU KpPOBi1 (€PUTPOLUTH, JEUKOIUTH,
tpoMmOoruTH). Tak sK y replaTpUYHUX TAIIE€HTIB, SK TPABWIO, MPUCYTHS
noMMopOiAHICT JiKyBaHHS [IpodikopoM pexkoMeHAYyeThCS MOYMHATH 3 MEHBIIUX
103 [3, 5].

Takum uymHOM, IIpodikop, sk edexkTuBHUII AIYpETUK, BITHOCATHCA 10
AHTUTINEPTEH3UBHUX MpenapatriB 1-ro psay BUOOpY A JIKYBaHHS apTepiaibHOL
rinepren3ii. 3aBAsSKM HASBHOCTI JIOMOMDKHUX PEUOBMH TMpenapar CTaOlUIbHHIMA
npoTIroM 2-x pokiB. BiH 3MeHIIye 00’€M LMPKYJIIOHOUYOi KPOBI 1 MO3AKIITUHHOL
PiZIMHK, a TAKOXK MOHMKYE CyIMHHHIL omip. Moro BUKOPUCTOBYIOTH y repiaTphuHiii
MIPAKTHUIIl B AKOCTI IlypeTHKa BUOOPY HA OCHOBI JaHUX TEPANIEBTUYHOTO JIIKAPCHKOTO

MOHITOPHUHTY.

CIIUCOK JIITEPATYPH:
1. buodapmanus : yueO. miusa dapmaiieBt. By30B U ¢dak. / B. B. I'magpiies,
JI. B. Cokonosa, JI. JI. JlaBTsH 1 iH..; mox pea. B. B. 'manpimesa. — JlnenponeTpoBck

: OxoHomuKa, 2018. — 124 c.

162



2. JlomoMiXKHI pPEYOBHMHM B TEXHOJIOTii JIKiB: BIUIUB Ha TEXHOJOTIYHI,
CIIOKMBY1, EKOHOMIYH1 XapaKTEPUCTUKHU 1 TEPANEBTUUHY €(PEKTUBHICTH : HaBY. MOCIO.
JUIS CTyJACHTIB BuI. ¢apmarieBT. HaBy. 3aki. / I. M. IlepueB [Ta iH.] ; 3a pen.
I[. M. TlepuieBa. — XapkiB : 3onoti cropinku, 2010. — 600 c. Komecmuk M.O.,
CremanoBa H.M., Cenrok X.B.

3. Komnenmuym 2018 — JlekapcTBeHHbIe Mpemnapatsl / mof ped. akaa. HAMH
VYkpaunsl B. A. KoBanenko. Kues : MOPHOH, 2018.

4. Koputhiok P. C., IlewaeBa T.B. Ponb koMIiekcy AOMOMIKHUX PEYOBUH B
po3umHax s iH’ekmiii. The 13th International scientific and practical conference
“Modern scientific research: achievements, innovations and development prospects”
(June 19-21, 2022) MDPC Publishing, Berlin, Germany. 2022. 610 p. c.141-144,

5. https://www.google.com/search

6. Shargel L., Andrew B. C. Yu. Applied biopharmaceutics and
pharmacokinetics. 7-th ed. Mc Graw Hill Edication, 2016. 527 p.

163


https://www.google.com/search

YAK: 339.138:615.272:616.72
AHAJII3 ACOPTUMEHTY JIKAPCBKHUX 3ACOBIB HA OCHOBI
AJIOITYPUHOJTY HA ®APMAIIEBTUYHOMY PUHKY YKPAITHA

Tapacenko I'anna BikropiBHa

K.TE€XH.H, JOLEHT Kadeapu MPOMUCIOBOI papmartii

I'ypkoBcbka OJiena BikTopiBHa

MaricTpaHTKa

KuiBChKOr0 HalllOHAIBHOTO YHIBEPCUTETY TEXHOJIOTIH Ta AU3aiHY
M. KuiB, Ykpaina

Anoraunis: [logarpa € oaHi€r0 3 HAMNOWMPEHIKX (POPM 3amaieHHs CYTJI001B,
AKe 374€0UIBIIOT0 BUSBISIOTH Y MalieHTiB BiIKoM BiJl 40 pokiB. OCHOBHUM (PakTopoM
PHU3UKY PO3BUTKY MOJATPH € MiJBUIIECHHS PIBHS CEYOBOi KUCIOTH B KpoBi. B po6oTi
MPOBEJICHO aHAJII3 ACOPTUMEHTY MPOTUIIOJArPUYHUX JIIKAPCHKUX 3aCO00IB HAa OCHOBI
JIONYpUHOJY, IPEJCTaBICHUX Ha (DapMalleBTUUHOMY PHUHKY YKpaiHU CTaHOM Ha
BepeceHb 2023 p. BcraHoBIEHO HEIOCTaTHIM aCOPTUMEHT TMperapaTiB  Ha
(apmManeBTUYHOMY pPHHKY YKpaiHM Ta OOIrpYHTOBaHO JAOLUIBHICTh PO3POOKHU
T€HEPUYHOTO JIIKAPCHKOTO 3aC00y BITYM3HSHOTO BUPOOHUIITBA Y (hOpMi TaOJIETOK.

KuarouoBi cioBa: noparpa, Jikapcbki 3acoOu, (apMaleBTUYHUN PUHOK,

ACOPTUMEHT.

3 KOXXHMM POKOM 33aXBOPIOBAHICTh Ha MOJArpy 3pOCTae K B YKpaiHl, Tak 1
OutpmocTi kKpain cBity. [lomarpa — XpoHIYHE, TeTEpOreHHE 3a MOXOKCHHSIM,
MeTa0OJIIYHE 3aXBOPIOBAHHS, MOB'SI3aHE 3 TMOPYIIEHHSM IYPUHOBOTO OOMIHY Ta
3HIDKEHHSIM €KCKpellli CeYOBOI KHMCIIOTH HUPKaMH, 3 PO3BUTKOM TilepypuUKeMIi Ta
BIJIKJIAJICHHSIM CEYOBOT KUCIIOTH Ta KPUCTATIB ii COJIEW y TKaHMHAX PI3HUX OPraHiB,
nepedir SKOro MPOXOJWTh 13 TOBTOPHUMH HamaJamMH TOCTPOTO  apTPUTY,
KpHUCTaI-1HIYKOBAaHOTO CHHOBITY, 3 PO3BUTKOM BTOPHUHHOTO OCcTe0apTpo3y [1].

[lomarpa € omHi€e0 3 HaWMOMMpeHIMUX (GopM 3amajeHHs CyTJIo0iB, sKe

31€0UIBIIOT0 BUSBISIIOTH y mailieHTiB BikoM Biji 40 pokiB. OcHOBHHMM (aKkTOpoM
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PU3UKY PO3BUTKY MOJArpu € MiJBUILIEHHS PIBHSA CEYOBOi KUCIOTH B KpoBi. Bono
MOB’sI3aHE 13 IIJIOI0 HU3KOI YHWHHHUKIB, TaKMX K OXHUPIHHA, 3MIHM B paIlioHI
XapuyyBaHHs B OIK TIJBMUINCHHS CIIOKMBAHHS NPOJYKTIB, OaraTMX Ha ITypHHU,
QJIKOTOJTI0, COJIOAKUX O€3aKOTOJIbHUX HamoiB (10 MICTATH (PPYyKTO3y), HA AOJATOK
0 TpUOMY CEYOTIHHHUX IIpenapariB, IO 3aCTOCOBYIOTbCS TIPU  CYIYTHIX
3axBoproBaHHsX. [logarpa, K mpaBuiIO, MPOSIBISETHCS YPAKEHHAM CYIJIO0IB CTOIH,
TOMIJIKOBOCTOITHOTO, KOJIHHOTO YHM CYIJI00iB KUCTeH. 3a BIACYTHOCTI HAJEKHOTO
JIKyBaHHS a00 y pasi AKII0 Teparis BUSBUJIACS Hee(PEKTUBHOIO, MATOJIOTIS MOXKE
Ha0yBaTH XPOHIYHOIO Mepediry Ta MporpecyBaTd, pPe3yJbTaToM YOro € MOCTIHHUN
BUpaX€HUH OOJBOBHUI CUHIIPOM, BTpaTa MPaLE3IaTHOCTI Ta 3HUKEHHS SKOCT1 KUTTS
narieHTiB. [locTiiiHnii 6151b, HapoCcTarOYe 0OMEKEHHS PYXJIMBOCTI, MOCTYIOBA BTpaTa
MPaIe3IaTHOCTI Pi3KO 3HWKYIOTh SKICTh KHTTS IMAIli€HTIB 3 moaarporo [2-5], a Takox
MiIBUIIICHHSIM Kap/1i0BacKy/ISIPHOT 3aXBOPIOBAHOCTI Ta CMEPTHOCTI [6-9].

3axBOPIOBAHICTh Ha TIOJAarpy HeyxuibHO 3poctae [10, 11]. KinbkicTh naiieHTiB
13 moxparporo craHoBuTh 0,9-2,5 % cepen nHacenenHns kpain €spomnu, y CIIA Ha
nojarpy CTpaxiaarwtb 3,9 % HaceneHHs, a Ha rinepypukemio — 21 %. B Ykpaini
MOIIMPEHICTh COJIOBUX apTpONaTiil 3aJMIIA€ThCd HAa BUCOKOMY pIBHI MPOTITOM
octaHHiX pokiB. [Togarporo B Ykpaini xBopie 10 2% mopocioro Hacenenns [10, 12],
nepeBaxHo 4osioBiky micis 30 pokiB. JKiHKH XBOPitOTH 3HAYHO piamie — 5-8% ycix
BUTIAAKIB mofarpu. [Ipu 1ipoMy JiarHO3 MOJarpu BCTAaHOBIIOIOTH Y CEPEIHBOMY Ha
5-7-my poii 3axBopioBaHHS. ToMy OCOOMMBOI aKTyaJIbHOCTI HaO0yBa€ CBO€YacHE
3aCTOCYBaHHS aJCKBAaTHOTO JIIKYBaHHSI ITPH 1bOMY 3axXBoproBanHi [13].

VYcniiHe JIKyBaHHS MAILEHTIB 3 MOAArporo notpedye epeKTUBHOrO 3HUKEHHS
PIBHSI C€YOBOI KHUCIOTH B KpOBI. I3 I1i€10 METOIO MIMPOKO 3aCTOCOBYIOTH 1HTI0ITOpH
KCAHTHUHOKCHIa3H, SIKI 3HIXKYIOTh PIBEHb MPOAYKIIT c€4OBOi KHUCIOTH. lIpoTsrom
ACCATWIITh ~ OCHOBHUM  MPEACTaBHUKOM  IBOTO  KJacy  MpemapariB €
JOMYPUHON - TEPIINK po3poOJieHni 1HTIOITOP KCAHTIHIAETIAPOTeHA3U, SKHM
npotarom noHaja S0 pokiB 3aCTOCOBYIOTH ISl KOPEKIii TinepypuKeMii Ipu mojaarpi
[14, 15].

3a manumu JlepaBHOTO PEECTPY JIKAPChKUX 3acO0IB Ta €JIIEKTPOHHOTO
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pecypcy «Kommenmiym», Jmikapchki 3acoOu Juisi  JIIKyBaHHS TOJarpu  3a
kBamidikamiitHoro cuctemoro ATX (Anatomical Therapeutic Chemical (ATC)
classification system) HanexaTh 0 Tpynu M — «3acobu, 110 BIUIMBAIOTh HA OMOPHO-
pyxoBuii ammapaty, miarpymu M04 — «3acobu, 0 3aCTOCOBYIOTHCS IS JIIKYBaHHS
noxarpu». Jlana rpyma Bkiroyae B cebe: MO4A A «lIpemapatu 1o NpUTHIYYIOTh
yTBOopeHHs ce4oBoi kucinot» Ta MO4A C «llpemapatu, 1m0 HE BIUIMBAIOTh Ha
MeTaboIi3M CEUOBOT KUCTIOTH.

[Ipy nikyBaHHI MOAArpy KIIOYOBY pOJIb MAalOTh MpenapartH, 10 BUBOASTH
cevoBy kuciory (CK) ockiabku 3aXBOPIOBaHHS PO3BUBAETHCS BHACIHIIOK HOPYILICHHS
IIypPUHOBOTO OOMIHY Ta HAKOIMYEHHS COJEN y PI3HOMAaHITHUX TKaHMHAX Ta OpraHax,
HNepeBaXHO y cyriao0ax. OCHOBHOIO METOK KOMIUIEKCHOIO JIIKYBAHHSI € 3HUIKECHHS
PIBHSI CEYOBOI KUCJIOTH y KpoBi. HemocTaTHbO 3HATH KIIIHIYHI NPOSBU HEIYTH 3
JIOTIOMOT'OI0 CUMIITOMATHYHUX JIKAPChKUX 3ac00iB. 3 4acoM 301IbIIYETHCS PIBEHb
CEYOBOI KUCIIOTH, L0 MPU3BOAUTH 10 BIJIKIAJACHHS COJIEH ypaTiB Ta MPOTrpeCcyBaHHs
3aXBOPIOBAHHS.

[NnoypukeMiuHi penapaTu — JIKapChKi MpernapaTH, siki 3HIKY0Th BMicT CK 'y
KpoBi (ypukemiro). [{nst 3umkenHs piBHs CK BUKOPUCTOBYIOTH 2 TpyIH JIIKapChKUX
3ac001B:

— TpenapaTtH, L0 CHPUSIIOTh IIBUIKOMY BHUBEICHHIO COJIEH 13 OpraHizmy
TOAUHU: TpoOeHenusa, cyibdiHmipa3oH, OeH3o00pomapoH Ta 1H. I[IpaBuIIbHO
nigiopana no3a ctabiynizye piBeHb CEUOBOT KUCIOTH Y TIa3M1 KPOBI;

— TpemapaTH, 10 BIJIUBAIOTH HA MPOIEC YTBOPEHHS YpaTiB yMOBUILHIOIOTH
PO3IICTITICHHS MyPUHOBUX CTOMYK 70 KiHIIEBUX MPOIYKTIB pO3Mady, BHACIIIOK YOTO
3MEHIIY€EThCS ii piBeHb Yy T1a3Mi. [lpu oMy 3HMXKY€EThCS HMOBIPHICTh HAKOITMYCHHS
il B TKaHMHAX, Cyrjio0ax Ta IHIIMX opraHax y BuUrisAl cosied. lo mux 3acoOiB
BIJTHOCSITHCS JIOMYPUHOJI, JUTOMATOH Ta 1H.

HaiinonynspHimmmit mpemapart a1t 0J0KyBaHHS BUPOOJIEHHS CEYOBOI KUCIIOTH €
AnonypuHOJI. AJIONTYPUHOJ BUITYCKA€EThC y BUTIs1 TabseTok mo 100 mr ta 300 mr.
[{ina npemapaty 3 nozyBanasMm 100mMr cranoButh Bif 70 1o 250 rpH./ymak., 3aj1exHO

B1J1 KIJTbKOCT1 TaOJIETOK Ta TOPTOBOI MapKH.
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BinomocTi 1mon0 HasBHUX Ha (apMaleBTUYHOMY PUHKY JI3, 110 IPUTHIYYIOTh

YTBOPEHHS CEY0BOI KUCJIOTH Ha OCHOBI anomypuHoiy (M04A AO01), ix TopriBenbHIX

Ha3B JI3 Ta BUpOOHUKIB HaBeIeHO B Ta0mIIl 1.

Taoauuga 1

Crpykrypa papManeBTHYHOIO PUHKY YKpPaiHM NPOTUIIOAATPUYHHUX

JikapcbKux 3ac00iB miarpynu M04A A 3a ATX-kaacudikaniero

Ne PIT Tepwmin mii PIT ToprisennHa ®dopma BHITYCKY Bupobauk
3/1o Ha3Ba
UA/19063/01/02 23.11.2021 AnonypuHOII- tabi. 300 MrNe50 TOB "®K "310pos's", Ykpaina
23.11.2026 310poB'sa
UA/19063/01/01 23.11.2021 AJonypuHOII- tabu. 100 Mr Ne50 TOB "®K "310pos's", Ykpaina
23.11.2026 310poB'st
UA/19772/01/01 05.12.2022 Minypur® tabn. 150 Mr 3AT @3 ET'IC, YropmuHa
05.12.2027 Ne30,50,60, 70,80,
90, 100, 120
UA/19772/01/02 05.12.2022 Minyput® 1a611.200 mr Ne 30, 3AT @3 EI'IC, Yropiuna
05.12.2027 50, 60, 70, 80, 90,
100, 120
UA/9524/01/02 HEOOMEKEHU I AnonypuHOI Ta6a. 300 mMr Ne 50 Canpno3 @apmachlOTiKan3 A.1.,
325.03.2020 Canno3® CrnoBeHis
UA/9524/01/01 HEOOMEKEHUH AnonypuHOI ta6i. 100 MmrNe50 Canpno3 @apmacplOTiKaN3 I.1.,
325.03.2020 Canno3® CrnoBeHis
UA/12636/01/02 HeoOMexeHni | Amomypuron-KB Tab1. 300 mr Ne30 AT "KuiBchkuii BiTAMiHHUI 3aBOx’",
325.10.2017 VYkpaina
UA/12636/01/01 HeoOMexeHni | Amnomypuron-KB Ta61.100 MrNe 50 AT "KuiBchkuii BiTAMIHHUI 3aBOx",
325.10.2017 VYkpaina
UA/7302/01/01 HEOOMEKEHUMN AJommypuHOI Ta6i. 100 mr Ne50 ITAT "HBI] "BopariBcekuit XD3",
3 09.08.2017 VYkpaina

CranoMm Ha BepeceHb 2023 poky acopTHUMEHT 3apeecTpoBaHux JI3 miarpynu

MO4A AO1 cranoButh 9 TOproBeiabHUX Ha3B, 3 HUX 5 (56 %) JI3 BITYM3HAHOTO
BUpoOHuLTBa Ta 4 (44 %) JI3 3akopAOHHOTO BUPOOHMIITBA MPEACTABICHUX 2
kpainamu [16, 17]. AHani3 3apeecTpoBaHUX Ha YKPaiHCHKOMY (papMarieBTUYHOMY
PUHKY TIpemapariB Jjisi JIIKyBaHHA TMOJarpyd IIOKas3aB, IO CIHOCTEPITAEThCS

JIOMIHYBaHHS JI3 BITYU3HSIHOT'O BUPOOHUIITRA, MPEJICTaBICHUX 3-Ma
¢bipmaMu-BUpOOHUKAMU.

Cepen BITUM3HSIHUX BHUPOOHUKIB (apmalieBTHUHUMHU KommaHisiMu € TOB
"®apmanetnyHa kommadis "3gopoB'a’, I[IAT IlyGmiune akuioHepHE TOBapHCTBO
«HaykoBo-BupoOHHUnii 1eHTp "bopimariBcbkuii XiMiko-(hapManeBTUIHUNA 3aBOI"»
ta AT « KuiBchbKkuii BITaMIHHHH 3aBOI).

[HO3eMHI BHPOOHHMKHM MOCTA4arOTh Ha (apMarleBTUYHUN PUHOK YKpaiHU IBa

HallMEHyBaHHsS MpoTunoaarpuyHux JI3, 1m0 MNPUTHIYYIOTh YTBOPEHHS CEYOBOI
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kucnotu (44 %), mpemnapaTi IMIOPTYIOTHCS HA BITYM3HIHUN PUHOK B PIBHHUX JOJIX 31

Crnogenii Ta Yropmmau (Puc. 1).

JI3 Ha ocHOBI aJ10MypHHOJIY HA (papMaLeBTUYHOMY
PHMHKY YKpaiHu

VYropuuHa; 2;

.
A

Puc. 1. Anani3 npono3uuiii JI3 rpynu ajgonypuHosay Ha pUHKY Y KpaiHu

Vkpaina; 5;

CroBeHis; 2; 56%

22%

JI3 rpynm ajomypuHONy MpEeACTaBlieHI Ha (papMaleBTUYHOMY PHUHKY JIHUIIE
TabJIeTOBAaHUMH (POPMaAMH.

3 METOI0 BU3HAUCHHS I[IHOBOI MOMITUKH JI3 Ha OCHOBI aJIOMyPHHOIY 3 BMICTOM
nitouoi peuoBuHU 100Mr/TabneTky BUKOHAHO TIOPIBHSUIbHI JIOCHTIIPKEHHS IIiH
pedepeHTHOrO Tpenapary Zyloric®, ta6nerku mo 100 Mr (BIACHHK peecTpariifHOro
nocBimueHHss Aspen Pharma GmbH, Himeuuwmna), 3 renepuunumu JI3. Bymnu
PO3IJIIHYTI YOTHUPU TEHEpPHKa, OJWH 1HO3EMHOTO BHUPOOHUIITBA 1 TpPU 3pa3Ku
BITYM3HSHOTO BHPOOHUIITBA. BCTaHOBIEHO, 10 BiAMOBIAHI MpemapaTH MpeICTaBICHI
Ha (papMaleBTUIHOMY PUHKY YKpainu y IiHoBoMy niama3zoHi no 200 rpH./ymak.
(Tabm. 2).

Tabumnus 2

AHaJi3 win Ha JI3 s JikyBaHHS OJATPHU IPYNH AJIONYPHHOJLY

Ne
3/l HaiimenyBanns ,  dopma BrpouuK Llina onroBa Iina po3apidua
BHITyCKY 3a | ymak. 3a | ynak.
3 [11B, rpH. 3 [1B, rpH
1 AunorrypuHon-310poB'st  TaOI. TOB "®K "3nopos's", Ykpaina 68.27 80,60
100 mr NS0 ' (68,20 - 93,00)
2 Anonypunon Canmo3® Ttabm. Canno3 dapMaceloTiKaN3 1.1., 224,87
100 MrNe50 CroseHist 154,70 (154,73 - 295,00)
3 Anonypunon-KB Ttabn. 100 AT "KuiBchkuii BiTaMiHHHIT 3aBOJ ", 8771 96,30
mrNe 50 VYkpaina ' (71,60 - 121,00)
4 Aunontypunon Ttabm. 100 wmr ITAT "HBLI "Bopiuariscokuit XD3", 77.99 85,00
Ne50 VYkpaina ' (63,99 - 106,00)
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MaxkcuManbHy BapTiCTh Mae€ IMpemnapaT 1HO3E€MHOTO BHPOOHHUIITBA, a BAPTICTh
BITUM3HSHUX TpemapTiB cTaHoBUTh 10 100 rpH/ymak. MiHiManeHy IliHA
68,27 rpH./ynak. Ma€e BITYM3HAHUNA mpenapaT AjonypuHoi-3a0poB's tadn. 100 mr
No50 (TOB "®K "3nopos's", Ykpaina) [18]. Ha puc. 2 maBeaeno posnoxin JI3 3a

BapTICTIO IIpernapariB.

Bapricts JI3 o 100 mr NeS0 rpu./ynak.

Anonypunon Canno3® _
Arnonypunon-KB —

Anomypunon bopmariBesknit XD3

AOTIypHHOI-310POB'S

0 20 40 60 80 100 120 140 160

Puc. 2. Po3noain nporunogarpuynux JI3 3a Baprictio npenaparis

JI3, mo MICTATh aJlONypUHON, BKJIIOYEHO A0 HamioHaibHOro meEpeniky,
3arBepkeHoro [locranoBoro KaGinery MinictpiB Ykpainu Bin 25 6epesnst 2009 p.
Ne 333 i3 3minamu, BHeceHuMH 3rigHo 3 [ToctanoBamu KM Ne 449 Big 22.04.2015,
No 18 Big 06.01.2023, No 907 Bix 25.08.2023 Ta mijyisararoTh 3aKyMiBil 3aKjaagaMu 1
yCTaHOBAaMHU OXOPOHH 3JI0pPOB’s, IO MOBHICTIO a00 4YacTKOBO (DIHAHCYIOTHCS 3
JepKaBHOTO Ta MiclieBux OromkeTtiB [19, 20].

HauionansHuit nepenik ocHoBHUX JI3 B Ykpaini 0a3yerbest Ha 19-My BugaHH1
bazoBoro mepeniky ocHoBHmX JI3, pekoMmeHmoBaHMX BcCecBITHROIO Oprani3ali€ro
oxopoHu 3a0poB’s. Jlo HarionanbHOro mnepesniky BXOASATh SKICHI, €(EKTHBHI,
OesreyHi Ta E€KOHOMIYHO pomnuibHi JI3 HeoOXimHi s 3a0e3MedeHHs HaJlaHHS
MEIUYHOI JOTOMOTH HACEJICHHIO B 3aKJajaX OXOPOHU 370POB’S HE3AJEKHO BIJ
dbopmu BracHocTi. BiH ckitaaeThbes 3:

— OCHOBHOTO Tiepeniky: edekTuBHl, Oe3neuni JI3 3 HalBHIUMH

MOKa3HWKaMU €KOHOMIYHOI JIOIUIBHOCTI JIJIsl TPIOPUTETHUX MATOJIOTIYHUX CTaHIB;
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- JI0JAaTKOBOTO mepeniky — JI3 mjasi mpiopuTeTHUX MATOJOTIYHMX CTaHIB,
o TMOTpeOyIOTh  CIEHiai30BaHOTO  JIAaTHOCTHYHOTO a00 MOHITOPUHTOBOTO

oOJyaTHaHHS.

[lamieHTH MarOTh MpaBO OTpUMYBaTH 3a3HadyeHi JI3 Oe3omyiatHO mmiJ yac
JIKYBaHHS y 3aKjafiax OXOpPOHH 370pOB’S, 32 YMOBH IIO Il JIIKM 3apEECTPOBaHI B
VYkpaini. Jlo HalioHANBHOTO TMEPENiKy BKIIOYEHI 3apeecTpOBaHI Ta HE3apeeCTPOBaHi
B Ykpaini JI3.

CranoMm Ha Oepeszenb 2023 B YKpaiHi BCTAHOBJICHO JAEpP’KABHE PETYIIOBAHHS
1iH Ha JI3, 10 MICTATh anonypuHoi (Tadbauiis 3).

3abe3neyeHHs] HAceleHHsT YKpaiHU €QEeKTHBHUMH, OC3MEUYHUMH Ta SKICHUMHU
JIKApCbKUMHU  3ac00aMM € OJHUM 3 TPIOPUTETHUX 3aBAaHb  BITYM3HSAHOI
dbapmaneBTHYHOI ramysi.

Jlis BUpIIIEHHA LbOTO 3aBAaHHS HEOOXIAHO 3alpOBaKyBAaTH HAJIEKHY
dbapMaileBTUYHY pPO3pOOKYy 1 JOCHIIKEHHS TEHEPUYHHMX JIIKAPChKUX 3acoOiB.
Oco6uBOi yBaru noTpedyroTh JIKapChKi 3aC00H, K1 BXOATh J0 MEPEIIKY >KHUTTEBO
HEOOXITHUX TpernapariB 1 3aCTOCOBYIOThCA MJisi JIKYBaHHS XBOpPOO, MOB’SI3aHHUX
BOXJIMBUMU (DYHKIIISIMU OpraHi3My.

OpHUM 3 TakHX JIIKapChbKUX 3acO01B € TpernapaTu Ha OCHOBI aJOMypUHOITY, SIKi
3aCTOCOBYIOTHCSA Y JIIKYBaHHI MOJATPH.

Tabanus 3
Hepeaik JI3, o MicTATH aJ10IYPHHOJI, HA AKi BCTAHOBJICHO

JAepKaBHEe PeryJlOBaHHS LiH

Toprosa Ha3Ba ®dopmMa BUILYCKY BupoOHuk
1 2 3

AnonypuHon Tabm. 100mr Ne50 I[TAT "HBL] "boprmuariecekuiit XD3", Ykpaina
Anonypunon Canno3® Tabm. 100mr NelO Canrorac ®apma ['M6X, HimeuunHa
Anonypunon Canno3® Tabm. 100mr Ne50 Jlek, CnoBeHist
Anomypuron Canno3® Taba. 100mr Ne50 Camorac ®apma 'M6X, Himeuanna
Anomypuron Canno3® Ta6a. 300mr Nel0 Camorac ®apma 'M6X, Himeuuanna
Anomypuron Canno3® Ta6a. 300mr Ne50 Jlex, CnoBenist
Anonypuron Canno3® Tab1. 300mMr Ne50 Camorac ®apma 'M6X, Himequnna
ATormypuHOI-310pOB'S Tab. 100mr Nel0 TOB "®K "3nopos's", Ykpaina

170



AnormypuHOI-310pOB'S Tab. 100Mr Ne50 TOB "®K "3nopos's", Ykpaina
AnonypuHOI-310pOB's Tab6m. 300mr Nel0 TOB "®K "3nopos's", Ykpaina
AnonypuHOI-310pOB's Tabm. 300mr NeS0 TOB "®K "3nopos's", Ykpaina
Anonypunon-KB Tabm. 100mr Nel0 AT "KuiBcpkuii BiTaMiHHMIA 3aBoa", YKpaina
Anonypunon-KB tabm. 100mr Ne50 AT "KuiBcpkuii BiTaMiHHMIA 3aBoa", YKpaina
Anonypunon-KB Tabm. 300mr Nel0 AT "KuiBcpkuii BiTaMiHHMIA 3aBoa", YKpaina
Anonypunon-KB Tabm. 300mr Ne30 AT "KuiBchkuii BiTaMiHHMIA 3aBoa", YKpaina

Takum umHOM, (hapMaleBTHUYHA PO3POOKA TEHEPUUHOTO JIKApPChKOTO 3acoly
Ha OCHOBI aJIONypHHOJY 3 3aCTOCYBaHHSM HayKOBO-OOTPYHTOBAaHHMX ITiJIXO/IiB
JOCIIKEHHST O10€KBIBAJICHTHOCTI, BU3HA4YCHHs OiodapMarieBTHUHUX (HaKTOPiB, IO

BIUIUBAIOTh Ha O10JOCTYIIHICTh, € aKTyaJlbHUM 3aBJaHHAM I ¢hapMaleBTUYHOT

MIPOMHMCIIOBOCTI.
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Introduction.

When adamantane-1-acetic acid methyl ester reacted with phosphorus
pentasulfide in dioxane, adamantane-1-thioacetic acid methyl ester was synthesized
for the first time. As a result of its reaction with piperidine, the corresponding
thiolester, adamantane-l-acetic and thioacetic acid N-piperidylamides, and
N-methylpiperidine are formed. Based on the comparison of the obtained results with
those similar to the esters of adamantane-1-thionecarboxylic and thionpivalic acids, a
variant of the mechanism of this reaction is proposed.

Aim. It is known that the presence of bulk adamantyl radical significantly
affects the course of chemical reactions [2].

In [1] we described the synthesis of the methyl ester of adamantane-1-
thioncarboxylic acid (13) and showed that when interacting with piperidine instead of
thionamide formation it is isomerized to the ester of thiorcarboxylic acid (16) and
converted into the piperidine salt of the same acid (14), accompanied by

N-methylation of piperidine.
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Results and discussion.In order to study the spatial effect of the carbon radical
on the direction of the reaction of thionesters with piperidine, the behavior of
adamantyl-1-thioacetic (2) and thionpivalic (9) methyl esters in this process was
studied in the present work. In other words, those substrates in which steric factors
play, respectively, a smaller or larger role.

Thionesters (2) and (9) were synthesized in dioxane by the method developed
by us [1] and isolated by column chromatography on silica gel with yields of 72 and
69%, respectively. The reaction was monitored by GLC. The IR spectrum of
compound (2) contains an absorption band at 1250 cm™, which corresponds to the
valence oscillations of the C = S bond, and the PMR spectrum in the region of
3.9 ppm. there is a singlet of protons of the methyl group. The corresponding signal
for the thionester (9) is observed at 3.95 ppm.

As a result of half an hour of heating the thionester (2) in anhydrous piperidine,
taken in large excess, after distillation of the latter was isolated a mixture of

compounds (Table 1).

0
P,S S CsH{ N Y 0
R{OCH Lo gl 511 Rlo o *+ RY
Dioxane OCH, SH,NHC;H,, NGCsHj;

1), (8) ), (9), (13) (3), (10), (14) 4), (11), (15)

S 0 o
+ R—< + R + +  CH;3;NGsHy,

NHCsH, SCH, OCH,
® (6), (12), (14) Q)

CHyN-= < :N'
R= @CHZ- (1-7), (CH;);C- (8-12), Ad- (13- 16)

The presence of adamantane-1-acetic (4) and thionoacetic (5) acids in this
mixture of N-piperidylamides was determined by GC and PMR methods by
comparison with samples obtained from adamantane-1-acetic acid chloride.

Thus, in the PMR spectrum of thioamide (5), the proton signals of the
a-methylene groups of the piperidine ring are observed in the form of two broad
singlets at 3.63 and 4.20 ppm, apparently due to the inhibition of rotation around the
bond = C - N. shear of these protons in a weak field in comparison with amide (4)
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(6 3.43 ppm), in which these protons are equivalent.

Thiolester (6) was isolated by column chromatography as a sample with a
content of 57% in a mixture with the original thionester (2) and ester (7). In the IR
spectrum of this mixture, the absorption band of carbonyl groups is observed at 1680
and 1730 cm-1, which corresponds to their absorption in thionester (6) and ester (7).
In the PMR spectrum there is a signal of protons of the SCH; group at 2.05 ppm,
which is shifted to a strong field in comparison with esters (2) and (7) by 1.85 and
1.4 ppm, respectively. Assuming that amide (4), as in the case of adamantane-1-
carboxylic acid N-piperidylamide (15) [1], is formed from salt (3), we tried to detect
it by lowering the reaction temperature.

However, only amide (4) and thioamide (5) were detected in the synthesis at
20 °C in quantities of 9 and 91%, respectively. Obviously, the formation of salt (3)
slows down as the reaction temperature decreases. This is confirmed by the data of
the experiment conducted in an airtight container at 160 and 220 °C (Table 2).

Table 1
Properties of thionesters (2), (9) and products

of their reaction with piperidine

Ne Yield?, Melting point, °C° PMR spectrum, IR spectrum,
Comp. % (retention time,s) 3, ppm sm*
2 72 (900) 2.44 (2H), 3.88 (3H) 1250 (C=S)
4 48 46-48 (828) 1.88 (2H), 3.43 (4H) 1610 (C=0)
5 32 91-93 (1332) 2.73 (2H), 3.63, 4.20 (4H) 1250 (C =S)
6 10 (468) 1.13 (2H), 2.05 (3H) 1680 (C =0)
7 3 (306) 3.45 (3H) 1730 (C=0)
9 7 - 1.03 (9H), 3.95 (3H) -
10 54 - 2.93 (4H), 8.30 (2H)
11 27 38-40 (144) 1.10 (9H), 1.45 (6H), 3.35(4H)
12 18 - 2.10 (3H)
Note. At 106 ° C.° For compounds derived from acid chlorides.
Table 2
Yields® of reaction products of thioester (2) with
piperidine at different temperatures,%
Ne
Compaund 20°C 106°C° 160°C 220°C

4 9 48 69 89

5 91 31 19 5

6 - 10 11 5

Note. ® Submit GLC. ® The boiling point of piperidine at atmospheric pressure.
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As can be seen from table 2, an increase in temperature leads to an increase in
the amount of amide (4) and a decrease in the amount of thioamide (5). Salt (3) was
not found in any experiment. However, in the distillation of piperidine, as in the case
of the reaction with a carboxylic acid thioester [1], N-methyl piperidine was detected
in an amount corresponding to the amount of amide (4). This confirms the
assumption of the formation of amide (4) from the piperidine salt (3).

The reaction between thionester (9) and piperidine was performed under
similar conditions (30 minutes, boiling piperidine). A mixture of compounds was
formed (Table 1), in the PMR spectrum of which signals at 3.35 and 2.93 ppm were
observed, which apparently belong to the a-protons of the piperidine ring in amide
(11) and salt (10), respectively. compare with [1]). In addition, the formation of salt
(10) indicates the presence of a signal of protons of the group NH," at 8.3 ppm The
shift of a-protons in the PMR spectrum of amide (11), obtained from pivalic acid
chloride, completely coincides with the above. The signal of protons of the SCH3
group in the thiolester (12) was observed at 2.1 ppm. (2.05 ppm for thiolester (6)).

Thus, as a result of the reaction of the thiorester (9) with piperidine, as in the
case of adamantyl-containing thionesters, the formation of the piperidinium salt and
isomerization to the thiolester occur. The yield of N-methylpiperidine was not
determined in this experiment.

It is known that the first stage of the reaction of the nitrogenous base with
carbonyl or thiocarbonyl compounds is the addition of a carbonyl or thiocarbonyl
group and the formation of adducts (17). Further transformations of these
intermediates are possible in several ways. In the reaction under study, the usual
decomposition of intermediate (17) with the formation of thioamide (5) occurs only
in the case of ester (2). Unusual ways of decay of the adduct (17) will be realized for
all thionesters, including thionester (14), the properties of which are described in [1].
Isomerization of thionesters to thiolesters occurs, in our opinion, by converting the
adduct (17) into an intermediate (18) through the transition state (A). It is known
from the literature [3] that thermal isomerization of thionesters to thiolesters proceeds

strictly intramolecularly and obeys first-order kinetic laws. In some cases, it is
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explained by the participation of ion pairs [4]. Based on these data, we proposed
structure (A) as a transition state. This transition state is an ionic vapor whose anion
Is stabilized by delocalization of the charge between oxygen and sulfur atoms.

As can be seen from table. 3, in the case of the most bulky tert-butyl radical,
the yield of thiolester (12) is not the lowest.

However, as the volume of the substituent decreases, ie with the transition to
adamantyl (thiolester (16)) and adamantylmethyl (thiolester (6)) radicals, the yield of
thiolester should increase. In the latter case, it becomes possible to realize the
transition state (B), which leads to the formation of thioamide (5), because the
transition states (A) and (B) are similar. Taking into account the total yield of
compounds (5) and (6), the yield of thiolester (12) having a tert-butyl radical will be
the lowest.

To understand the causes of this phenomenon, it is necessary to take into
account that in the ion pair the anion is more solvated than the cation [5]. Therefore,
the reduction of anion energy due to solvation will be crucial to stabilize the
transition state (A). As the volume of the radical increases in the series of
adamantylmethyl, adamantyl, tert-butyl, steric barriers to the solvation of the anion
increase, which increases the energy of the transition state and, thus, leads to a

decrease in the rate of thiolester formation.

Conclusions. The formation of piperidinium salts from intermediate (17),
accompanied by N-alkylation of the piperidine molecule, involves the participation of
another piperidine molecule in this process.

Therefore, structure (B) was proposed as a transition state, in which the
transition of a methyl group to a nitrogen atom occurs without charge separation. In
this case, the influence of steric factors must be offset by the neutrality of the
transition state. However, due to the importance of such an effect on the competitive
directions of the reaction (isomerization, thioamidation), the salt yield during the

transition from tert-butyl to methyladamantyl substituent decreases (Table 3).
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Table 3
Yields of reaction products of thioesters (2), (9) and (13) with piperidine,%
Ne
Compaund Solt tiolacide+ Amide Thiolester Thioamide
9 82 (10 — 11) 18 (12)
13° 57 (14) 29 (16) -
2 48 (4) 10 (6) 32 (5)
Note. * Data from [1].
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YK 669
OBPOBKA CTAJIEBUX BUPOBIB

BoJsiokan IBan I'eopriitoBuu

CTapIIni BUKIaga4y

MirtpieBa Kninna KocTasHTHHIBHA

TpyxanoB BiaaauciaaB AHaToTiiioBHY

Crynentu

Opecbka ep)kaBHa akaieMis Oy/IIBHUIITBA Ta apXiTEKTYpH
M. Ogneca, YkpaiHa

Anortanisi. Tepmiuna oOpoOka cTaneBux BUPOOIB € HEBIJ'€MHOIO CKIIaIOBOIO
BUPOOHUYUX TPOIECIB CYyYaCHUX METANypriiHux mianpueMctB. CTajlb 3 JIUTOIO
CTPYKTYyporo 0€3 TepMIuHOi OOpOOKM YacTO HE MOXKE 3aJ0BOJIBHATH TMOTPIOHI
BUMOTH. PO3TIsSiHYyTO MOMJIMBICTH 3MIIIHEHHS BWIMBKIB 13 cTam mapku 150XHM
BUKOPUCTOBYIOUM METO]l TEPMOYACOBOI OOPOOKH y TBEpOMY CTaHl. BUBUEHO BILIMB
TUMYAcCOBOi 0OpPOOKH Ha CTPYKTYpPY Ta BIACTUBOCTI BUIIMBKIB.

Kuarwu4osi cioBa: ¢aszoBi cranu, TepmodacoBa oOpobOka, TepMorpama, 3epHO,

CTPYKTYpa, 4ac HarpiBaHHs.

3aeBTekToigHa ctanb Mapku 150XHM BUKOPUCTOBYETBHCS AJIsI BUTOTOBJICHHS
0aHIaXIB, JIUTHX Ta KOBAHUX BAJIKIB raps4oi npokatku. Hemomkom BHUKOpHUCTaHHS
ctami 150XHM nns BUTOTOBIEHHS BaIKiB € ii CKIAQAHWN 1 TPUBAIUNA PEKUM
TEPMIYHOI OOPOOKH, LIO0 CKJIAAAETHCS 3 MONEPEIHbOrO MOTPIMHOrO BiAMANy 1
OCTaTOYHOI TEePMIYHOI OOpPOOKH 3a PEKUMOM TMOABIHHOT HOpMaTi3allii 3 BHCOKOIO
BIJIITYCTKOIO, HEBUCOKA TBEPICTh METANy Y 3B'A3KY 3 HU3bKOIO IIBUIKICTIO. MeToro
JAHOTO JOCIIKEHHS € CTBOPEHHS PEXUMY TEpPMOUYacOBOiI OOpOOKM BWIJIMBKIB 13
3aeBTekTOiqHOI cTaimi Tumy [50XHM, mo no3Bosise MiIBUIIUTH MEXaHI4HI
BJIACTUBOCTI METAIly LIJISXOM OTpUMAaHHS OUTbLI IPiOHOAMCIIEPCHOI CTPYKTYpH. Jis
BU3HAYEHHS MapaMeTpiB TEPMOYACOBOI 0OpOOKU MPOBOAUBCS aHaIi3 (Pa30BUX CTaHIB
CTaJIi 3a PI3HUX TEMIEPaTyp.

Y nmianazoni Temmeparyp Big 7380 mo 7750°C € o6nacth, sKa
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XapaKTEpHU3y€e€ThCs TEPIOIOM 3apokeHHs HOBOi (asu. [lpu 1mpomy BigOyBaeThCs
PO3UMHEHHSI BXKE ICHYIOUMX KapOiiB 1 3apO/KEHHS IEHTPIB KpHCTali3alii HOBOI
dazu (aycrenity). MinimansHuit mik npu 7590°C xapakTepusye MaKCHUMAaJIbHY
IIBUKICTh YTBOPEHHS LIEHTPIB KpHUcTamizauii. MikpocTpykTypa cramni tumy 150XHM
y BHUXIJIHOMY (JIUTOM) CTaH1 MPEJCTaBIII€ CYMIIll TOHKOJUCIIEPCHOTO TEPIiTy Ta
[IEMEHTUTY, IO PO3TAIIOBYETHCS MO MEXax 3€pEeH y BUIJISAIl CITKUA 3 AUISTHKAMU
rpy0oi romuactoi 6ynoBu. Cepemns TBepaicTh craii ctanoBuTh 300-340 HB.

TepmouacoBa BUTpUMKA IpoBojauiacs B medi onopy «HampyxeHHs» moneni
niBogHoro 4oBHa 20/12,5 moTyxkHicTio 3 KBT 1 MakCUMalbHOIO TEMIIEpaTyporO
13500°C. ¥V nonepeanso Harpity miu a0 temneparypu 7600 °C 3mimanu aBa 3pa3ku
ctaii. [Ipu 3ananiii TemnepaTypi 3pa3ku BUTPUMYBAIIMCS MeUl NPOTIroM 19 XBUITUH.
Ileit yac BUTPUMKH PO3PAXOBYETHCS 3aJ€KHO BIJ TOBIIMHU CTIHKM BUIUBKU. [licis
TEpPMOYacoBOi OOpOOKM MEpIIMi 3pa30K OXOJIOAKYBABCA Y BOl, APYTUH 3pa3ok
CIOKIMHO OXOJIO/DKYBAaBCSI Ha TOBITPI 10 KiMHATHOi Temmeparypu. llei mmxn
TEPMOUYaCOBOT OOPOOKH MPOBOAMBCS 32 PIBHUX YMOB JIBOPA30BO.

[lepmmii BunpoOyBaHuii 3pa3ok cTai Mae TBepAicTh y nutomy ctadi 38 HRC,
apyruii 3pazoxk 35 HRC. IlpoHmoBmmM JIpyruii LUK TEpMOYacoBOi OOpOOKH,
TBepAicTh, mepmoro craHoBuna 64 HRC, teepaicts apyroro 30 HRC. 3nauno
MJBUIIMIACS TBEPAICTh MEPIIOTO 3pa3ka OXOJOKEHOTO Y BOl, TOJI TBEPIICTh
Ipyroro  3pa3ka  OXOJIOJUKYBAaHOTO  Ha  MOBITpI  3HM3Wiacs.  BinOynacs
NepeKpucTali3allisl CTPYKTYpH TMepIioro 3pa3ka craini. BusBuiacs HoBa
napiOHogucnepcHa ¢asza IUIACTUHYACTOro mnepmirty. Jljis NOpIBHSHHSA MEXaHIYHUX
XapaKTEPUCTUK OYJI0 B3ATO 3pa30K Ti€l K MApPKH CTalll, U0 MPOMIIOB CTaHIApPTHE
3araptyBaHHs mipu Temmeparypi 11500°C 3 oxonomkennsm y Bofl. Lleit 3pazok mae
tBepaicTh 64 HRC. BunpoOyBaHHS M0 3HOCOCTINKOCTI MPOBOAUIUCS BIAMOBIAHO 10
I'OCT 23.2080-079. Buxoasuu 3 OTpUMaHUX pPE3YJNbTATIB BUMNPOOYBaHb, MOXKHA
3poOUTH BUCHOBOK MPO Te, 1o 3pa3ok ctami 150XHM, 1mo npo#imoB TepMoyacoBy
00poOKy, Ma€ aHAJIOT1YHI MEXaHI4H1 BJIACTUBOCTI TBEPAOCTI Ta 3HOCOCTIMKOCTI, SIK Yy
3pa3ka crani. ['apTyBanbHUIl 3pa3ok Mae rpyOy rosdacty pi3HOpiAHY cTpykTypy. Ha

BIIMIHY BiJ HBOTO 3pa3oK, IO MPOMWIIOB TEPMOYACOBY OOPOOKY, Ma€ 30BCIM 1HIIY
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3epHUCTY PIBHOMIpPHY CTpPyKTypy. Ll cCTpykTypa ckiagaeTrbcs 3 pPIBHOMIPHO
BIIOPSKOBAHUX 3€peH OKpyrioi (Gopmu mo Kpasx. TeopeTHYHO Taka CTPYKTypa
nepeadavae OUTBII BUCOKI, MEXaHIYHI BJIACTHMBOCTI CTajl, 3[aTHICTh CTAJIM YWHHUTH
OMip Pi3HUM 3MIHHUM HaBaHTaKEHHSAM. TepmiHOBa 00poOKa cTaii [03BOJISIE 3HAYHO

CIIPOCTUTH Ta CKOPOTUTH PEXKHUM TepMiuHOT 00poOKu ctan mapku 150XHM.
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Annotation. Complex technical objects in modern society are extremely
important. We are talking primarily about various radio-electronic complexes for
military and special purposes, radar stations, automated control systems (air traffic,
energy facilities, etc.). The state's defense capability, economic security, and the lives
of hundreds and thousands of people depend on the level of reliability such facilities.

Such objects belong to the class of recoverable objects of long-term repeated
use. They tend to be expensive and costly to operate. To ensure the required level of
reliability during their operation, maintenance is usually carried out, the essence of
which is the timely preventive replacement of elements that are in a pre-failure state.

Keywords: maintenance, object of military equipment, regulated maintenance

of military equipment, costs for the cost military equipment.

Complex technical objects are understood as objects consisting of a large
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number of different types elements (tens, hundreds of thousands), each of which can
be a rather complex technical device. Elements can be electronic, mechanical,
electromechanical, hydraulic, etc. The heterogeneity of elements leads to the fact that
different elements are characterized by fundamentally different physical processes
(and, consequently, rates) of degradation, leading to their failure.

The objects under consideration belong to the class of repairable objects for
long-term repeated use, and during their operation, maintenance is usually carried out
to maintain the required level of reliability. Maintenance (MS) is understood as “a set
of operations or an operation to maintain the operability or operability of an object
when it is used for its intended purpose, simple, stored and transported” [1, 2]. Also,
when used as intended, only MS will be considered.

During operation, an object at any time can be in one of the following states:
serviceable, operable, inoperable.

The object can be used for its intended purpose only in good or good condition.
Restoration of a working or working condition is carried out at the expense of current
repairs. The MS is usually carried out only when the object is in working order. If by
the time of the start of maintenance (or in the process of maintenance) there was a
complete failure, then the object is first restored, and then maintenance is carried out.

The essence of MS is to prevent some part of failures by replacing individual
elements, cleaning, lubricating, adjusting, etc. (which is why MS is often called
prevention). In modern technical facilities, in the vast majority of cases, maintenance
Is reduced to the replacement of elements (liquids, oils, etc.) that are in a pre-order
state.

The task of optimizing parameters strategy maintenance "on condition™ (MC)
with a constant monitoring frequency can be represented as follows:

T(E .U T)>T";(l.1la)
c,.(E..U,

T0 !

T')—min, (1.1b)
where T,” - is the specified required value of the mean time between failures of

object;
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U’ and T - are the sought optimal values of corresponding parameters.

It was already noted above that this problem cannot be solved by rigorous
analytical methods of optimization, only an approximate solution of the problem is
possible. Let us consider a technique for the approximate solution of problem (1.1),
based on the use of a simulation statistical model and software that implements it
(ISMPN program).

First, let us describe the technique formally, present it in the form of an
algorithm that is implemented by a user (expert) in a dialogue mode with a PC. Later,
we will consider the technology of software application in solving the problem.

The algorithm for solving the problem is shown in figure 1.

Operator 1 creates empty sets E’ and U , and initiates the variable k, which is
used to count the number of steps in finding a solution. The set E is used as current
set of serviced elements (one element taken from the set will be added to it at each
step E_). The set U’ is used to memorize the found optimal values of maintenance
u’ . levels of elements included in the set E_ .

Operator 2 forms number k of the next (current) step of search process.

Operator 3 selects k-th element e, from the set E_ and adds it to the set E’ .

Operator 4 builds (programmatically) graphs of functions u;,, (T,) and ¢ (T,)

depending on the frequency of maintenance T, .
u’ (T.) - is the optimal value of maintenance level for k-th element, satisfying

the condition:

ujok(TK):cyﬂ(E;,U;,Tk) — min, (1.2)

* * *

where U_={u’,...,u’, ,,u .} - is the set (vector), in which u,...,u’, , - are

optimal values of maintenance levels of elements found in the previous steps, and is

varied of maintenance level for the element e,,...,e,_,, optimal value of which must be

found in accordance with condition (1.2).
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Figure 1. Algorithm for finding optimal parameters of maintenance strategy “on

condition” strategy with a constant frequency of control

The vector U in (1.2) differs from U_ only in that U found optimal value is
substituted as k-th component u_ (T.).

The value ¢ (T,) - is the unit cost of operation obtained at the optimal value of
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maintenance level u’, (T ):

¢ (T)=c,(E. U.T).(13)
Operator 5 determines the optimal (conditionally optimal) value of the control

frequency in the current step T ', satisfying condition:
¢ (T.) = nlm ¢, (T). (1.4)
Operator 6 determines optimal value of the maintenance level u’”’ :

us =u’ (T7).(1.5)

Operator 7 stores found value u’, in the database, thereby preparing database

ok
for subsequent calculations.
At this stage of calculations, we have obtained a conditionally optimal solution

to the problem (optimal provided that there is a set of serviced elements E’ ):
STO; =(E; .U, T.).

Operator 8 determines the mean time between failures of the object T
achieved in current search step:

T, =T,(STO;).

Operator 9 checks the condition T,” >T.*. If the condition is satisfied, then the
obtained conditionally STO; optimal solution is taken as the final solution to the
problem (operator 11):

STO; :=STO;.

In this case, the process of finding a solution ends.

Otherwise, if T <T,®, statement 10 is executed, which checks if all of the
elements from E_were used in the search for a solution. If not (k <|E_|), then

operator 10 transfers control to operator 2 continue the process of finding a solution.

If at some step all the elements selected from E_ are exhausted (k =\Em\ ), then

this will mean that the original problem (1.1) has no solution T,” - given requirement

cannot be met.
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If, despite this, the task still remains relevant, then to solve it you need:
- to increase the level of reliability object;

- expand the set of potentially serviceable items E_, or
- to reduce the required level of facility reliability T,”.

Conclusions. The developed methods for determining the optimal parameters
of various maintenance strategies are tested on specific examples. As test objects, on
which the methods were tested, we used objects that significantly differ in
composition, structure, and reliability. This made it possible, on the one hand, to
demonstrate the applicability of the developed methods in various conditions and, on
other hand, to study the main properties of the optimal strategies of MC and
“maintenance by resource”. The results obtained confirm the initial assumption about
the preference of MC strategies in comparison with the “maintenance by resource”
strategy. The results of the application of the developed methods confirm their

practical applicability for real technical objects.
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Introduction. Compliance with the quality of products in restaurant
establishments with internal and international standards is a necessary condition that
determines their competitiveness and directly affects the overall image.

Actuality of the theme. Organizing food services in restaurant establishments
must comply with safety and food quality requirements [1-4]. Adherence to the
principles of the HACCP system allows for the optimization of technological
processes, reduces losses from the production of unsafe products by identifying
non-compliance at early stages of production, and ensures the safety of products
through traceability along the entire food chain [3, 5].

The quality of sauces is established during their development, ensured during
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production, and maintained during storage and distribution by strict adherence to the

requirements outlined in regulatory and technological documentation [6-7].

The research goal is to identify critical control points and corrective actions in

the production of sauces in restaurant establishments.
Results and discussion. According to HACCP principles [1-5], an analysis of

hazardous factors at each stage of sauce production in a pizzeria was conducted,

which involved their identification and assessment (Table 1). Five critical control

points (CCPs) were identified at the stages of raw material acceptance and sauce

storage. CCPs are associated with hazardous biological and chemical factors.

Table 1

Critical Limits and Corrective Actions

CcC Raw Material Critical Limits Corrective Actions
P
Stage of Procurement (CCP 1) and Raw Material Acceptance (CCP 2)
1,2 Beef, pork, and 8 °C or lower (unless otherwise specified Reject the product; supplier
chicken bones, by legislation); packaging must be intact inspection; personnel training
rendered animal fat, and undamaged; products must not be
margarine close to the expiration date at the time of
delivery
1,2 Fish -12 °C or lower (unless otherwise Reject the product; supplier
specified by legislation); packaging must inspection; personnel training
be intact and undamaged; products must
not be close to the expiration date at the
time of delivery
1,2 Celery and parsley Raw food must be separated from ready- Reject the product; supplier
(root), carrots, onions, to-eat food during the entire delivery inspection; personnel training
tomato puree time; products must not be close to the
expiration date at the time of delivery
1,2 Salt, sugar, bay leaf, Packaging must be intact and Reject the product; supplier
black peppercorns, undamaged; products must not be close inspection; personnel training
citric acid, wheat flour to the expiration date at the time of
delivery
Stage of Raw Material Storage (CCP 3)
3 Beef, pork, and 8 °C or lower (unless otherwise specified | Re-temperature; consider if the
chicken bones, by legislation); packaging must be intact | products are safe for use; disposal
rendered animal fat, and undamaged; products must not of hazardous food products;
margarine exceed the expiration date; residues of personnel inspection and training
cleaning/disinfecting agents
3 Fish -12 °C or lower; packaging must be Re-temperature; consider if the
intact and undamaged; products must not | products are safe for use; disposal
be close to the expiration date; thawed of hazardous food products;
when the core temperature reaches personnel inspection and training
between 0 °C and 5 °C
3 Celery and parsley Products must not be close to the Personnel inspection and training

(root), carrots, onions,
tomato puree

expiration date at the time of delivery
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3 Salt, sugar, bay leaf, Packaging must be intact and Personnel inspection and training

black peppercorns, undamaged; products must not be close
citric acid, wheat flour to the expiration date at the time of
delivery
Sauce Production Stages (CCP 4-5)
4 Finished sauce Core temperature of at least 85 °C Continue heating or cooling the
(unless otherwise specified by sauce until the objective is

legislation) for no more than 4 hours, or | achieved; consider if the product
core temperature between 0 °C and 5 °C | is safe for consumption; disposal

for no more than 3 days of hazardous food products;
personnel inspection and training
5 Finished sauce Serve at a minimum core temperature of | Continue heating the sauce until
63 °C; do not serve food that may be the objective is achieved;
contaminated consider if the product is safe for

consumption; disposal of
hazardous food products;
personnel inspection and training

Based on safety and quality monitoring results for the main sauces, critical
control points, critical limits, and corrective actions in case of their exceeding during
the production and handling of main sauces in the pizzeria were established and
developed.

Conclusions. Developing an HACCP system for a pizzeria ensures the analysis
of hazards and control at all stages of sauce production in the establishment. Its
implementation makes this process safe, and as a result, customers of the
establishment gain confidence in the safety of dishes, contributing to an increase in
trust in the establishment and raising its reputation. Consequently, the establishment

gains a significant marketing advantage in the highly competitive restaurant business.
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The development of modern science in the field of artificial intelligence allows
delegating tasks of various complexity to it. Among them, it is worth highlighting the
NLP task.

NLP is an important direction in computer science, artificial intelligence, and
mathematical linguistics that focuses on studying tasks related to computer
processing of natural language [1, p. 2].

The scope of NLP usage is extremely broad. Within this field, various tasks are
considered, such as text data classification, text data clustering, development of QA
models, speech synthesis, semantic text search, and more. Accordingly, user inquiry
processing falls within the domain of NLP issues.

The main goals of this article are to review existing methods and tools that are
advisable to use for user inquiry processing.
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As mentioned earlier, the NLP field deals with solving many problems. To
address the task of user inquiry processing, you need to refer to the following
categories of NLP tasks:

° Categorization [2, p. 5]

° Building QA-models [3, p. 3]

The task of user inquiry categorization is solved using various techniques,
including conventional methods such as KNN and Linear Classifier. Accordingly, a
inquiry assigned to a specific category can be examined based on the characteristics
of that category.

The main feature is the need to process inquiries in such a way that they can be
represented in a numerical form. The accuracy of the transformation determines the
accuracy of the categorization models' performance.

As a method of text transformation, models such as Word2Vec-like,
Transformers, and BERT should be considered [4, p. 268]. The implementation of
categorization models can be done using both traditional methods mentioned earlier
and neural network architectures. Architectures such as CNN, TextCNN, can be
highlighted as examples of simple neural networks for working with text data. In
addition, hybrid architectures can also be effective.

QA models are characterized by their ability to generate responses to user
inquiries using various sources of data [5, p. 1]. There are QA models that, while
trained on specific responses, can also search for answers in specific data sources,
such as databases. A drawback of these models is the need for a large amount of data
for training in order to achieve high levels of accuracy.

In the role of a dataset, the most relevant dataset to use is open data on
electronic petitions because they accurately reflect potential submissions. To increase
the dataset's size for the purpose of improving model training, it is necessary to
employ the data augmentation principle.

The task of processing inquiries was considered as a classification task. In
order to conduct the research, models were trained using the collected dataset. After

obtaining the model evaluation results on the test data, the following model
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configurations were identified, as listed in Table 1.

Table 1
Results of model evaluation on test data
Model Accuracy (%) Execution time (seconds)
SVC & Glove 95.4 2.400
TextCNN & Glove 934 1.286
BERT 954 50.971

Thus, having conducted an analysis of this subject area, specifically the
application of NLP to address user inquiries, it can be concluded that at the present
time, it is extremely promising for further research. Existing tools for solving tasks in
the field of NLP are constantly evolving and improving, providing new possibilities
in language processing. Meanwhile, the demand for software systems in this direction
continues to grow, as automatic user inquiry processing not only optimizes this
process but also makes it more efficient.

Furthermore, the presence of software products on the market that allow
solving similar tasks speaks not only of high demand and a wide range of
applications for this type of software systems but also of the demand for solutions

adapted to various needs of end users.
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Introductions

To evaluate the use of various surface testing methods for the durability of
hydraulic hammer parts, bench testing was carried out at the Mashhydroprovid plant.

The stand (Fig. 1, 2) consists of a stationary frame on which a hydraulic
hammer 1 is installed, connections via flexible hoses 2 to the hydraulic system for
adjusting the oil pump 3, pressure gauge 4, shut-off valve 5 , throttle 6, filter 7 , oil
tank 8 of the vibrating system, to place the pressure sensor of the pressure line 9,
pressure sensor of the pressure line 10, device for vibrating the fluidity of the striker
11, measuring capacity 12, strain gauge vim monitor 13, oscilloscope 14,

thermocouples 15 and 16, connections to writing device 17. [1-4]
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Fig. 2 — Scheme of the stand for testing a hydraulic hammer

The stand is working as usual. Before adjusting the operating process
parameters of the hydraulic hammer, pressure and drain pressure sensors are set to
special linen stand. Then fill the oil tank of the hydraulic system with a working
environment of the required brand and for the additional control unit of the pump,
install a minimum amount of operating fluid. At the same time, turn on all the devices
of the vibrating system to warm up for a maximum hour, as indicated in the data
sheets of these devices, and the drive motor of the pumping station. [5] Changing the
amount of pump flow at a frequent stage and changing at the skin level the amount of
throttle pressure that has a reaction on the hydraulic hammer tool, record all the
parameters that are being adjusted. During testing of the empty device, a vice was
opened from 132 to 620 MPa. [6-7]

Aim

The working parts of the hydraulic hammer were monitored, which were
manufactured and heat-treated to a hardness of 42-44 HRC. [8-11] Testing were
performed on a stand for 1000 cycles per vantagen. After 250 skin cycles, the devices
were dismantled, the nature of damage to the working surfaces was examined and
recorded.

After 1000 guidance cycles, the diameter of the housing channels in the zone
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immediately increased to 125.3 mm, the striker in the “N” zone (div. Fig. 3) wore off
by 0.3 mm, in the “F” zone — by 0.35 mm. The wear of the peak (div. small 3) should
be approximately 0.3 and 1.2 mm. The signs of wear on the working surfaces of the
parts, in the form of minor scratch marks, appeared on the peak in zone “F”
(div. Fig. 4) after 250 cycles of wear, on the bushings in zone “B” after 450 cycles,
and on the top ix parts (fighters and hulls) consistently after 300 and 500 cycles. The
signs of wear on the working surfaces of the parts, in the form of minor scratch
marks, appeared on the peak in zone “F” (div. Fig. 4) after 250 cycles of wear, on the
bushings in zone “B” after 450 cycles, and on the top ix parts (fighters and hulls)
consistently after 300 and 500 cycles.

The tested parts of the device were cleaned to remove carbon deposits, washed
In an extinguishing agent and subjected to metallographic examination. [12-15]

The central part of the striker (zone “F”, div. Fig. 3) appears to be 40 mm in
diameter with a smoothed surface. Near the central area one can see ring-shaped
zones with a relief, created in part by short folds, which indicate the radial
straightness of the figure. 5). Zone “M”, which adjoins zone “N”, covers almost half
of the surface (div. Fig. 3). There, wear of the surface metal is indicated, as
protrusions and depressions (borozen) are marked. [15-20] Zone “B” expands to the
lower part of the surface, and is characterized by intense hardening of the metal with
a shiny, smoothed, peeling surface. Zone “E” is characterized by wear and hardening

of the surface metal.

Fig. 3 — Hydraulic hammer test stand (general view)
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Fig. 4 — Scheme of the stand for testing the hydraulic hammer

On the surface of the housing channel, soot and color of the escape are noted.

Fig. 4 shows a picture of damage to the working surfaces of the pick and
sleeve. The nature of the wear of these parts is almost identical to the damage of the
upper parts. There is more intensive wear of the peak in zones "M" and "F" compared
to the corresponding zones of the fight.

Materials and methods of the study

When performing a micro-examination and in the fractures of samples cut from
the hull and strikers, a significant number of cracks were found in the surface
volumes of the material of the upper and lower parts (Fig. 6).

On the upper parts, there is a greater number of cracks of radial and mesh

orientation (see Fig. 5), on the lower parts there are single cracks (Fig. 6).

Figure 5 — Striker after operation: surface wear, x10

The distribution of cracks on the surface of the working areas of the parts is
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uneven. On the striker, the cracks are mainly concentrated in the "M" and "F" zones
(see Fig. 6), on the hull - in "B" and "C". The cracks are most densely located on the
battle; they have a radial orientation, tangential ones are much less common. In some
places, the merging of individual tangential cracks into one ring crack is noted. In
fractures, the cracks have the appearance of arc-shaped areas with a clearly defined
border. The walls of the cracks are smooth, significantly worn and have a dark shiny
shade. The depth of cracks on the body and striker is up to 0.3 mm, on the sleeve and
peak - 0.1 mm.

The cavities of the cracks are filled with oxides of a light gray shade almost
throughout their depth. In all cases, the cracks are located in the zone of structural
changes and sometimes extend beyond it by 0.1-0.15 mm.

When studying the microstructure of the surface layers of all the studied parts,
zones of structural changes are observed. The depth of these zones (see Fig. 6, 7) on
the strikers ("M", "F") is 0.15-0.3 mm, on the body and sleeve ("B", "C") - 0.10 -
0.18 mm. They have a structure of martensitic and troost-martensitic types. On the
rest of the surfaces, structural changes are observed in individual areas up to 1 mm
long and up to 0.03 mm deep. On the cross-section of the hull (zone "A"), the
formation of knots of metal adhesion, slander and wear of the surface layer is
observed. In the zones "B" and "C" there is defamation and microcutting of metal
with the formation of a fold-like relief oriented along the forming channel of the case
(see Fig. 3). On the surface of the hull channel (zone "D") there is wear, nicking and
flaking of the surface of the nicked layer.

Results and discussion

Analysis of the table. 1 allows us to conclude that the mechanical properties of
the material of the case, striker, bushings peak at 20 °C meet the requirements of
operation. During the study of the macrostructure, it was established that the metal of
the parts is dense, there are no defects of metallurgical origin (Figs. 8, 9).

The microstructure is of the sorbite type, uniform in the cross-section of the
parts.

The microhardness in the zone of structural changes exceeds the microhardness
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of the base metal of the parts by 1.5-2.0 times and is HV 630-680 (HRC 57-59).

The chemical composition of the material of the investigated parts meets the
operational requirements. The hardness of the material of the casings, strikers and
picks is almost the same in the cross-section of the parts and is: casing — HRC 43-45;
sleeve — HRC 42-44; butt — HRC 43-44; peak — HRC 39-40.

Ne

|
* 8 .
-nﬂi -

Fig. 7 — Structural changes in peak and sleeve materials, X5

a) b)
Fig. 8 — Macrostructure in the diam. plane: a — housings; b - bushings x100
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Fig. 9 — Macrostructure of the peak, x100

The mechanical properties of the material of the parts were determined on
samples cut in the axial and tangential directions at 20°C. The results of tests of

mechanical properties are given in table 1.

Table 1
Mechanical properties of the material of the parts
The name of | Direction cutt. of Mechanical properties
the part samples o 50,2 % o% KCV
MPa MPa J/cmz
1 2 4 5 6 7 8
. axial 1450-1460 | 1360-1370 | 14,0-15,0 | 56,0-59,0 48
Cylinder
(body) tangential 1460 | 1360-1370 | 13,0 45,0 40-42
axial 1440-1450 | 1330-1370 | 13,0-14,0 | 54,0-56,0 34
Peen
tangential 1440-1490 | 1350-1410 | 12,0-13,0 | 42,0-43,0 | 34-82
Bushi axial 1465-1480 | 1370-1390 | 14,0-16,0 | 54,0-59,0 | 46-48
usnin
9 langential 1475 | 14001410 | 130 |480510| 48
Working tool@xial 1320 | 1250-1260 | 16,5-17,0 | 62,0-64,0 | 68-72
(pick) tangential 1310-1320 | 1250 | 15,0-17,0 | 54,0-56,0 | 54-58
Conclusions

1. The nature and degree of development of damage, the features of structural
changes and the type of cracks detected on the body, bushing, peak and striker allow
us to conclude that the developed and implemented method of testing models
provides comparable load conditions and, as a result, similar structural phase
transformations and material damage of real parts.

2. Damage to the working areas of the body, bushings, spikes and striker has

an identical character with the maximum degree of development on the curved parts
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of the surfaces of the parts - the zones of the most intensive sliding of the
counterbody material.

3. Destruction of the material of the device parts includes defamation,
deformation, displacement and peeling of the metal layer, the formation of adhesion
nodes and their wear in micro-areas.

4. The degree of damage to the working areas of the case and the striker is

greater compared to that observed on the peak and sleeve.

REFERENCES

1. 1. Glushkova D. B. Viznachennya optimalnih par tertya iz zastosuvannyam
metodu termoelektrichnoyi ruhalnoyi sili nerujnivnogo metodu kontrolyu /
D. B. Glushkova, V. A. Bagrov // The 13 th International scientific and practical
conference «Modern directions of scientific research development» (June 15-17,
2022) BoScience Publisher, Chicago, USA. 2022 — S. 268-277.

2. Visokos S. M. Osnovi materialoznavstva : navchalnij posibnik /
S. M. Visokos, Yu. Yu. Glushko, M. V. Pehovka, V. O. Sashko, T. M. Tereshenko. —
2018. 136 s.

3. Rizhkov Yu. V. Pidvishennya znosostijkosti poverhon, sho trutsya /
S. M. Dub, A. N. Kovalchuk, Yu. V. Rizhkov, D. B. Glushkova, V. P. Tarabanova //
Visnik HNADU : zb. nauk. pr. — Harkiv, 2009. — Vip. 46. — S.39-42.

4. Glushkova D. B. Porivnyannya znosostijkosti ta nanotverdosti stalej,
poverhnya yakih zmicnena riznimi sposobami / Visnik HNADU: zb. nauk. pr. —
Harkiv, 2020. — Vip. 90. — S. 38-42.

5. Kvasnickij V. V. Ocinka zastosuvannya metodu komp’yuternogo
modelyuvannya do doslidzhennya napruzheno-deformovanogo stanu cilindrichnih
vuzliv / V. V. Kvasnickij, G. V. Yermolayev, N. V. Matviyenko // Avtomatika,
avtomatizaciya, elektrotehnichni kompleksi ta sistemi. — 2008. — Ne 2. — S. 5-9.

6. Konspekt lekcij z disciplini «Inzheneriya poverhni» (Chastina 2) dlya
studentiv specialnosti 131 «Prikladna mehanika» osvitnoyi programi «Vidnovlennya

ta pidvishennya znosostijkosti detalej ta konstrukcij» usih form navchannya / uklad.:

203



S. P. Berezhnij. — Zaporizhzhya : ZNTU, 2018 — 79 s.

7. Dyachenko S. S. Vpliv ionno-plazmovoyi obrobki na mikro- ta nano-
tverdist konstrukcijnih stalej / S. S. Dyachenko, I. V. Ponomarenko, S. M. Dub //
Visnik HNADU : zb. nauk. pr. — Harkiv, 2009. — Vip. 46. — S. 134-136.

8. Novosyadlij S. P. Sposib pidvishennya teplostijkosti bagatosharovoyi
metalizaciyi submikronnih struktur / S. P. Novosyadlij, R. M. lvanyuk // Metalofizika
ta novitni tehnologiyi. — 2007. — T. 29. — Ne 11. — S. 1495-1506.

9. J. A. Sue. Development and corc evaportion of non-stoichiometric
titanium hitride coaTi-Ngs // Surbace and coaTi-Ng technolody, 1993. — V. 61. —
P. 115 - 120.

10. Korobskij V. V. Doslidzhennya fiziko-mehanichnih vlastivostej
kontaktnih materialiv elektromagnitnih puskachiv, sho naneseni gazoplazmovim
metodom / V. V. Korobskij, A. M. Mrachkovskij / Energetika i avtomatika,
Nacionalnij universitet bioresursiv i prirodokoristuvannya Ukrayini, 2019. -
Vip. Ne 6. — S. 146-163.

11. Kendell A. Surface processes during thin-film growth / A. Kendell //
Plazma sources sciense technology. — 2003. — V. 133. — P. 50-62.

12.  Harries S. Influence of chromium content in the dry mashining
performance of cathodic are evaporated TiAIN coaTi-Ng / S. Harries, E. Doyle,
A. Vlasveid, I. Audy, I. Zong, D. Quick // Wear. — 2003, V. 254. — P. 185-194.

13. Glushkova D. B. Doslidzhennya vplivu vakuumno-dugovogo pokrittya
na znosostijkist porshnevih kilec // D. B. Glushkova // Visnik HNADU: zb. nauk. pr.
Harkiv, 2021. — Vip. 94. — S. 59.

14. DSTU ISO 6507-1:2007 Materiali metalevi. Viznachennya tverdosti za
Vikersom. Chastina 1. Metod viprobuvannya (ISO 6507-1:2005, IDT), zatverdzhenij
nakazom vid 05.07.2007 Ne 143 «Pro zatverdzhennya nacionalnih standartiv
Ukrayini, skasuvannya normativnih dokumentiv ta vnesennya zmini do nakazu
Derzhspozhivstandartuy.

15.  Shmegera R. Mehanichni vlastivosti nanoob’yemiv visokochistoyi midi /

R. Shmegera, S. Dub / Visnik Lvivskogo universitetu, Seriya fizichna: zb. nauk. pr.

204



Lviv, 2007. — Vip. 40. — S. 86-93.

16. Oliver W. C., Pharr Y. M. In improved technique for determining
hardness and elastic modulus using and displacement sensing indentation
experiments // Y. Mater. Res. —1992. —t. 7. — Ne 6. — P. 1564 — 1583.

17. Glushkova D. B. Vpliv lazernoyi obrobki na strukturu i vlastivosti
detalej cilindro-porshnevoyi grupi / D. B. Glushkova, O. Ya. Nikonov //
Avtomobilnij transport: zb. nauk. pr. — Harkiv, HNADU, 2020. — Vip. 46. — S. 12-18.

18. Golovko V. V. vpliv vvedennya tugoplavkih chastok do zvaryuvalnoyi
vanni na strukturu ta vlastivosti metalu shviv / V. V. Golovko, D. Yu. Yermolenko,
S.M. Stepanyuk, V.V. Zhukov, V.A. Kostin / Naukovo-tehnichnij rozdil
«Avtomatichne zvaryuvannya» — Kiyiv, 2020. — Ne 8 — S. 9-15.

19. Dubovij O. M. Tehnologiya napilennya pokrittiv / O. M. Du