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PO3I1JI I. TEHETHKA, ®I310JIO0I'TSA POCJINH
TA ITIPUKJIATHA BOTAHIKA

UDC 630.431

THE EFFECT OF THE PYROGENIC FACTOR ON DISTINCTION
PINUS SYLVESTRIS L. ON THE FALLOW ECOSYSTEMS

Shevchuk S. Ye.

Ivano-Frankivsk Vasyl Stefanyk Precarpathian National University,
76018, Ukraine, lvano-Frankivsk, Shevchenko str., 57

rezervportal@gmail.com

The mechanism of gradual seizure of the territory by pine is investigated, as a result of non-periodic burning
of dry grass on the floodplains of the Transdniesteria Opilia. The seizure speed of the territory depends on the
frequency and strength of fires on the fallows. The destruction of the overground part of herbaceous plants of
the fallows makes these lands available for the self-seeding pine. Subsequently, the displacement of the outer
boundary of the planting in the depths of the fallows occurs. A scheme of the distribution of pine trees on the
investigated territory was construct based on the analysis of the spatial structure.

Key words: fire, fallows, distribution of pine, reforestation of the fallows.

lepuyk C. €. BIUIMB INIIPOTEHHOT'O ®AKTOPA HA IIOIIMPEHHA PINUS SYLVESTRIS L.
HA TIEPEJIOTOBUX EKOCHUCTEMAX / Ilpukapnarchkuii HaliOHaJbHUI yHiBepcuTeT iM. Bacuis
Credanuka, 76018, Ykpaina, IBano-®pankiscbk, Byi. llleBuenka, 57

JlocnmipkeHo MeXaHi3M CTYIEHEBOrO 3aXOIUIEHHS TEePUTOpil COCHOI, L0 BiAOYBAE€ThCS B pe3yJbTaTi
HETepioIMYHOr0 BUNAIOBAHHA Cyxoi TpaBu Ha mnepeinorax Ilpmanicrepcbkoro Omims. IlIBuakicTs
3aXOIUICHHS TEPUTOPIT 3aJISKHUTh BiJl YACTOTH Ta CHIIM HOXKEXK Ha TepesioraX. SHUIICHHS BOTHEM HaJ3eMHOI
YaCTHHH POCIMHHOCTI IEPesIorTiB pOOUTH HJOCTYMHHMH IIi 3eMJIi JUII CAMOCIBY COCHH. 3T0JIOM BiIOyBa€eThCS
3MIII[EHHS 30BHINTHROT MEXi Haca/pKeHHs B TTHOWHY mepenory. Ha ocHOBI aHami3y IpOCTOPOBOi CTPYKTYpH
CTBOpEHA CXeMa MOIINPEHHs COCHU Ha AOCIIKYBaHiil TepHTODIi.

Kntouosi cnosa: nodxcedrci, nepenocu, nOWUPeHHs COCHU, 3aNICHEHHs Nepenosis.

epuyk C. E. BIUSAHUE ITMPOT'EHHOT'O ®AKTOPA HA PACTIPOCTPAHEHME PINUS SYLVESTRIS L.
HA 3AJIEXKHBIX DKOCUCTEMAX / IpukapriaTckuii HallMOHaIbHBIN yHHBepcuTeT UM. Bacuus Credanuka,
76018, Ykpauna, MBano-®pankosck, yi. llleBuenko, 57

HccrnenoBan MexaHM3M CTYNEHYATOTO 3axBaTa TEPPUTOPUU COCHOM, KOTOPHIM MPOUCXOAMT B pe3yibTaTe
HETIEPHOIMYECKOr0 BBDKUTAHUS CyXOHW TpaBbl Ha 3anexax [Ipumuucrepckoro Omosbs. CKOpoCTh 3axBaTa
TEPPUTOPHUHN 3aBUCHT OT YAaCTOTHI M CHJIBI ITO’KapoB HA 3aJie)kaX. YHHUTOKEHHE OTHEM HAJ3EMHOM 4acTH
PacTUTENFHOCTH 3aJIeXKEH JIeNlaeT JOCTYITHBIMM 3TH 3€MJIH JUISl CaMOCEeBa COCHBI. BIIOCIIeICTBUY TPOUCXOANT
CMeleHHE BHEIIHEH I'paHWIBl HAacaXJeHHs B IIyOMHY 3aynexu. Ha ocHOBe aHanmmM3a NpOCTPaHCTBEHHOM
CTPYKTYPBI CO3JaHa CX€Ma PaclpOCTPAaHEHHUsI COCHBI Ha UCCIIEAYEMOM TEPPUTOPHUN.

Kniouegvie cnosa: noscapwi, 3anedcu, pacnpocmpanerue cochbl, odaecenue 3aaedxicell.

INTRODUCTION

The fire as an ecological factor has a significant impact on the performance of the ecosystem. This
influence is dualistic — on the one hand, it leads to depletion of the species composition of the groups,
on the other hand there is a number of phytocenosis that can exist only under the influence of fire [6].
The special role of fires is that they are stimulators of flash natural storation of pines. This fact lies in
basis the so-called hypothesis of impulse pyrogenic restoration and stability of pine groups [4]. The
basis of the hypothesis and ways of its use were laid by a number of authors [5] in relation to the pine
forests of the forest zone of Western Siberia. The main mechanism of impulse pyrogenic restoration
of pine forests is the mosaic-step structure of their woodstate, which is formed as a result of repeated
fires. This theory is quite fair to the main part of the habitat of the pine common, where this species
is the main forest-forming breed.

The aim of the work was the investigation of the successional processes on the fallows, ascertaining of
the role of fires in the pine plantations moving into the depths of the meadow territory.

Bicnuk 3anopizvko20 HauionaibHoZo yHIGepcumeny Ne 2,2017



METHODS OF RESEARCHES

Based on theoretical data and on our own reseches, we investigated the effect of the pyrogenic factor
on the restoration of the pine in the area where it does not occupy a dominant position. In particular,
we studied successional processes on the fallows of Transdnisteria Opillia (Ternopil region), where
the pine has entered in a rigid competitive struggle with herbaceous and deciduous species in the
process of reforestation of the fallows.

The area of our reseach is a hilly locality, which is quite fragmented (Fig.1). Agricultural fields alternate
with forests and thrown areas — fallows? a lot of which is concervated by inoculation or reforestation.

Fig. 1. The fallows of Transdnisteria Opillia

The research was carried out on the territory where there was sometimes spring or autumn fall of dry
grass on the fallows. On some areas fall entered in pine plantations, which are directly bordered on
the following fallows. We compared the areas where the base fire took place and where it was not.
The parameters of dynamics of groups were investigated. For this purpose, there were laid transects
that stretched from the maternal plant wall to the depths of the fallows until the place where no pine
seedlings were met. Also along the transect we laid fixed platforms (20 x 40 m), where we calculated
the number of pine trees, their age and condition, and measured morphometric parameters [7]. Plants
of pine were identified by the method of periodization of ontogenesis of wood species [1] (Fig.2).
Vital status was indetified with the scale of the state category adopted in the forest pathology. The
mass of 1000 pieces of completely dry needles was calculated using the thermogravimetric method,
using the moisture scales AXIS ADGS°200.

Fig. 2. The measurement of morphological parameters of plants

Bionoziuni nayku



RESULTS OF THE RESEARCH

At the top of the hills of the investigated area, which are unsuitable for the agricultural use, there
are pine plants aged 70 years, which reproductive potential and the ability to regenerate we have
researched. As the soils in this area are limestoned, they are easily subjected to mineralization due
to the influence of environmental factors, so the overgrowth of the slopes with the pine is in the
direction from the top of the slope (the parent plant) to its foot. When the steepness of the slope
becomes more flat, the thickness of the soil and turf on it is greater than at the top, the pine compete
with herbaceous species. Pine seeds can not get fixed in the soil, because they can not break through
the litter, and single sprouted seedlings suffer from oppression from herbaceous species by shading.
This leads to inhibition of the growth of such individuals and their death. However, after burning
of herbs (intentional or occasional) the pine has an opportunity for active development of living
space. The fire destroys an overland part of herbaceous plants, their seeds, litter and bare the soil,
making it more accessible to the seeds of pine. Periodic burning of herbs (in spring or autumn)
leads to a reduction of phytomass with herbage by 20-60 %, a total projective coating of 10-40 %,
and the height of stems of herbaceous plants decreases by 1,5-2 times (2.3). The variety of herbs
decreases, their pressure is weakened on the depressed species such as pine. The time that grass
needs to be restored allows the pine seed to germinate massively and consolidate the territory for
itself. The number of seedlings at the area after the fire is quite significant (7,7-9,5 thousand/ha.).
Selfseedings form on a scorched area a thick “brush”, later they come in the stage of the
undergrowth.

We can argue that the studied of pine group have a peculiar spatial structure, which is a key factor
in the process of resettlement. Three zones are visually observed from the woodstand wall, each of
which is formed by plants of approximately the same age and the same size. The first zone is a band
approximately 70 meters wide, where the formed structure of the woodstand is visible. The virgin
(v1, v2) and young generative (g1) individuals are grouped into compact groups of 9-36 individuals
(trees). The earth in the middle of these aggregations is spread with a layers of fallen pinenidles in
the thickness of 5-7 cm. Virgin, imaturic (im1, im2) and juvenile (j) individuals (plants), as well as
sprouts (p) are commonly encountered on the thinned out areasoutside the clusters. Fallen pine
nidles do not cover the ground completely, there are herbaceous plants. From the calculation we
can see the density of pine species in this zone is 5438 + 0.54 individuals (trees) per hectare.
The height of the plant create several tiers. The lowest is up to 1m. It is formed by the numeral
immaterial and virgin individuals (trees), the bulk of plants has a height of 7-11 m., Some
individuals rise to 14-15 m. The tree stand status index is 2.06.

The height of most individuals is lower (2,5-4,5 m) in the second zone. Most often are found
individuals aged 10-11 years, virginal and intolerant individuals sprout in groups of 6 to 9 trees.
Single plants are more evenly distributed over the territory of the zone, therefore, the mosaic is
slightly different than in the zone number 1. There is no unbroken layer of fallen pine nidles, but
there is a large number of juvenile individuals (j) and seedlings (p). The tree stand status
index is 1,8.

There are no clearly defined clusters of pine species in the third zone. The contrary, isolated
individuals are unevenly located on the territory, creating a “wavy border” with a change.
The influence of the edge effect is observed in this zone. There is a large variety of herbaceous
plants and significant phytomass. The density of the grass and the considerable turfed soil are the
factors that inhibit the further propagation of the pine tree.

Values of individual morphometric parameters of P. sylvestris plants are given in the table 1.

Authentic positive correlation was found between the length of the needle and the weight of 1000
pieces of completely dry needles for both areas (the coefficient of correlation r is 0,93 and 0,90, in
accordance); between the number of needles at 10 cm of a sprout and a mass of 1000 pieces of
needles (r = 0,81 and r = 0,83, in accordance). The correlation is observed between the plant height
and the diameter of their stem (r = 0,61 and r = 0,63).
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10

Table 1 — Values of individual morphometric parameters of P. sylvestris plants on the fallows of
Transdniestra Opillia

Ne Morphometric parameters and their units Fallowiamplmgl\/lpgtlgrtnal planting
1 Mutations number, pcs 55+0,70 47+1,4

2 Needle length, mm 73,7+ 8,14 65,5 + 6,65

3 | Amount of needles per 10 cm sprouts, pieces 130+0,91 127 £ 0,87

4 Weight of 1000 needles, g 7,63 +0,20 6,23+ 0,15

The coefficient of variation for most morpho-parameters is v > 10 %, so we can come to a conclusion
about the high level of plasticity of the dimensional values of the P. sylvestris in various groups of
Transdniestra Opillia.

Based on the obtained data, we can construct a scheme for the distribution of pine trees in these areas.
The first wave occurred 25 years ago by mass germination of self-seeding on mineralized slopes of the
hill directly near the wall of the parent planting. Gradually, the main mass of seedlings, individual plants
increased significantly in size and began to suppres those species which have lagged in growth. Due to
the lack of sunlight, the bulk of seedlings died, and remained seedlings were formed on the captured
territory a peculiar “mosaic” structure of the woodstand, it means conglomeration of individuals and small
meadow with several trees. The further promotion of the diaspora was hampered by the dense herbage.
However, a fire destroyed the grass cover, litter, exposed the soil. At the same time, a certain number of
young pines was damaged, but significant areas became available for fixing and germination of pine
seeds. Bulk of germinatings secured a fairly significant band for the pine, but in the process of intraspecific
competition there were a significant drop out seedlings. However, this allowed to form another lane with
a characteristic mosaic placement of pine species in it. In addition, only some individuals of the pine
managed to survive on part of the territory that directly bordered on the fallows, the rest were eliminated
by herbaceous or shrub species, which also began intensively to recover after burning.

The next wave of pine propagation occurred in 2014-2015. A number of fires took place on the
experimental areas in summer-autumn period. They cleared the ground part of the soil from
vegetation. Individual pines from the third zone also suffered from damage, about 20 % of them died.
Massive germination of seedlings was observed in the cleared by fire areas in spring. The limit border
“fallow-pine plantation” moved toward the fallow at 23-38 meters.

CONCLUSION

Thus, non-periodic burning, which occurs on the fallows of Transdnisteria Opilia, is a factor that
allows pine to capture the territory, creating bands or zones with a predominance of individuals of
the same age and development. It is so-called gradual spread. Even if the underlying fire deeply enters
into the pine plantings, it still allows the species to recover quickly. In the damaged generative
individuals accelerates rapidly the maturation of cones and seeds, and in the spring the density
of self-seeding increases sharply, which compensates for the loss of the group due to the fire and
leads to an increase of the territory occupied by this species.

We can conclude that minor fires that destroy the main mass of grass cover are a mechanism for
weakening of the competitive pressure of meadow species on the pine and rather contribute to the
widening of this species on fallows.

Further investigations allow us to use the hypothesis of impulsive pyrogenic restoration and stability
of pine groups for successional groups on the fallows of Transdniesteria Opilia. After receiving the
data about the dynamics of the group development, we can provide its development. We will receive
natural forest bands between agricultural lands on condition of the transition of planting to stable
woodstands with a characteristic structure. It allows to suspend degradation processes in hilly areas
by the eliminating of the slopes cultivation with their subsequent reforestation provided by the
National Action Plan for struggle against land degradation and desertification for 2016-2020.
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PO3ALJT II. 300J10I'TA TA EKOJIOI'IAA TBAPUH

VIIK 598.2 (477.5)

HHPEOBPA3OBAHUME I'HE3/I0BOI'O OPHUTOKOMIIVIEKCA
HOUMbBbI HUWKHEI'O JHEIIPA 1O BJIUAHUEM
AHTPOHOI'EHHBIX U ITPUPOJHBIX ®AKTOPOB

bycen B. A.

Hayuonanvnoiii npupoonwiii napx “Benuxuii Jlye”
71630, Vxpauna, 3anoposicckas obracms, Bacunvesckuii pation, [{nenpopyonoe

hram@ukrpost.ua

3a Bpems HcCCIeIOBaHMN B IMoWMe HIDKHETO JlHempa cpeau pa3luYHbIX THUIIOB IMPHUPOIHBIX KOMIUIEKCOB,
UCTIONB3YEMBIX NTHI[AMHU B TIPOLIECCE THE3I0BAHNSA, BBIACICHBI IIECTh OCHOBHBIX: APEBECHO-KYCTaPHUKOBBIH,
BOJIHO-00JIOTHBIH, JIyroBOH, IecyaHble KOCHI U I'PSAbI, TNIMHUCTBIE CKJIOHBI U OOPBIBBI, a TAaK)KE CKaJbHBIC
oOHaxerus. [lox BIMSHMEM aHTPOIOTCHHBIX U MPHUPOIHBIX (AKTOPOB ¢ KOHHA XIX cT. B MoiiMe HIKHETO
JlHenpa ucye3no Ha rHe3noBaHuM 15, a Bcenwiiock 17 BumoB nrull. 13 Hanbosee cyniecTBEHHBIX (pakTopoB,
NMOBIMSABIINX HAa W3MEHEHHEe OpHHUTOdayHBl B TIoOiMe HmkHero JlHempa, MOXHO BBIICIUTE!
THJPOCTPOUTEIHCTBO, CTPOUTENILCTBO JaMO Ha MaJbIX peKax, 3aCTPOUKY MpUOpeKHOi yacT noimMel J{Henpa
1 YBEITMUCHNE PEKPEAlMOHHOM Harpy3KH B BECEHHE-JIETHUH NEPHOI.
Kniouegvie cnoea: cnezoawjuecs nmuyvl, OpHUMOKOMNILEKC, NOUMEHHbII Jlec, 61aJiCHble U cyXue jyed, necuauvie
2paokl, cKkanvl, houma Hudxcrez2o [Jnenpa, Kaxoeckoe 6odoxpanunuuye.

Bycen B.A. IIEPETBOPEHH 1 'HI3ZIOBOI'O OPHITOKOMITJIEKCY 3AIIJIABU HUXKHBOT'O JTHITTPA
1 BINIMBOM AHTPOIIOTEHHUX TA ITPUPOJHUX YMHHUKIB / HamionaneHU# TpUpOAHAIN TTApK
“Benukwuit JIyr”, 71630, Ykpaina, 3anopisbka 001actsh, BacumiBcbkuii paiion, JHinpopyaHe
3a yac JOCHKCHb y 3aIlIaBi HIDKHBOTO J[HINpa cepex pi3HUX THIIB NPHPOIHUX KOMILIEKCIB, 3acEICHHX
NTaxaMy, 1[0 THI3AATHCS, BHUIUICHO HIICTh OCHOBHHUX: AEPEBHO-YarapHUKOBHI, BOJHO-OOJIOTHHI, JTyTrOBHH,
IMIIAHI KOCH 1 TPSIN, TIIMHUCTI CXUIHA 1 OOpUBH, Ta ckedi. [1i BIDITMBOM aHTPOIIOTEHHUX 1 MPUPOTHUX YHHHUKIB
3 kins XIX cr. B 3aruiaBi HWkHBOrO JIHINpa 3HUKIIO Ha THi3MyBaHHI 15, a Bcenwmuch 17 BuIIB nTaxis. I3
HAMOUTBII ICTOTHUX YMHHUKIB, SIKi BIUIMHYJIM Ha 3MiHY OpHITO(ayHH B 3aIlIaBi HIDKHBOTO JIHimpa, MOXHA
BUJIUITH: TiApoOyAiBHULTBO, OYAIBHUITBO 1aM0 Ha MaliMX piukax, 3a0y/l0BY MpHUOEPEKHOT YaCTHHU 3arljiaBH
JHinpa Ta 30LIbIIeHHs peKpealliifHoro HaBaHTKEHHS y BECHSHO-JITHIH Mepio].
Krouosi cnosa: eniz0osi nmaxu, opHimoKoMniexc, 3aniaenull ic, 60102L I CYXi YK, NiWaHi epsaou, cKenl, 3aniaed
HudicHbozo Jninpa, Kaxoecvke 6odocxosuuye.

Busel V. A. TRANSFORMATION OF BREEDING BIRDS OF THE LOWER OF DNIEPER UNDER THE
INFLUENCE OF ANTROPOGENIC AND NATURAL FACTORS / National Park “Great Meadow”, 71630,
Ukraine, Zaporizhzhya region, Vasilyevsky District, Dneprorudnoe

In terms of growth of anthropogenic pressure and large-scale natural complexes transformations in the South
of Ukraine the study of wildlife conservation is of particular relevance. Hydraulic engineering, land
reclamation, forestation and intensive use of natural resources lead to changes in habitat of the number of
animals and in particular nesting birds. The study of these processes is necessary for the development of
methods for the protection of rare and endangered species at the regional and global level and to protect their
habitats. Floodplain of the Lower Dnieper is very representative in this regard, since the construction of the
Kakhovka hydroelectric power plant led to the flooding of vast areas, which significantly affected the change
in the species composition of birds as well as numbers and spatial distribution of many species. Regulation of
flow and the construction of dams on small rivers are leading to irreversible processes, turning the lower
reaches of the Dnieper River in a cascade of slowly flowing but huge reservoirs. Riparian forests and meadows
were almost completely destroyed during very short time.

The chosen region is interesting in comparison to upper reservoir cascade. Here we have both natural floodplain
below the Kakhovka Damand artificial Kakhovka Reservoir. By analyzing the development of the breeding
bird communities in the area, we can predict changes in the breeding avifauna under the influence of
anthropogenic and natural factors.

First to make such forecasts of the development of avifauna of the newly created Kakhovka Reservoir at the
end of 1950 was P.P.Orlova (1959). But he mainly focused on forest and wetland species. Analysis of a new
material is of great theoretical and practical scientific interest in the study of this issue.
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The material which is the basis of research was collected by the author during 25 field seasons in 1992-2017.
Colonial water birds were surveyed with the help of water transport. Thus we were able to observe both islands
and several bays of Kakhovka Reservoir. The total route traveled by water transport was about 400 km. Air
transport (helicopter MI-2) was used in 1998 and 2011 to explore the colonial settlements of birds on the islands
of the Kakhovka Reservoir. Car routes were used to survey the coastline of both Kakhovka Reservoir and natural
bank beneath the city of Nova Kakhovka. The total length of road routes during the study was about 13,000 km.
In 1999-2017 absolute count of waterfowl birds was conducted from observation spots and on routes. In total
350 km of routes in terrestrial habitats and 60 km?of reservoir’s area were surveyed. In 2007-2017 in most
typical biotopes monitoring plots were chosen to calculate numbers and densities of breeding birds. This
enables to study large areas with the help of limited number of plots.
Currently, nesting avifauna of the floodplain of the Lower Dnieper can be divided into two regions, which are
fundamentally different both in its development and further formation. The first area we refer is the Kakhovka
Reservoir, which is a relatively new large artificial reservoir of plain type, which is in the process of “maturation”
that affects the future path of the breeding avifauna in the region. The second area is the marshes below the city
of Nova Kakhovka represented mainly by trees and shrubs and wetland natural complexes. The area is
ecologically less dependent on the negative factors of the hydrological regime of the Kakhovka Reservoir. As a
result of artificial regulation of water level, small islands are sometimes flooded.
Kakhovka reservoir built in 1955-1957 years in the former of Konsko-Bazavlukskih and Gavrilovskih
floodplains. At the present time it is at the stage of “stabilization and maturation”, which usually begins in this
type of reservoir in 15-20 years after the flooding of the river valley. At this time, it is characterized by relatively
stable bird communities that differ from those that existed before creation. Their foundation is the elements of
wetland and wetland complex, which are dominated by species with high ecological plasticity.
Active coastal erosion is one of the primary factors that affect the further development of the Kakhovka
Reservoir.The causes for this is the shallow and large reservoir and geological structure of the bank. Seasonal
storms change topography and structure of the coastal strip, which limits nesting possibilities for birds.
Currently, in some areas there is a tendency for the relative stabilization and the completion of these processes,
but such portions comprise at least 10 % of the total reservoir coastal line.
Different natural complexes used by birds in the floodplain of the Lower Dnieper were distinguished into 6
main types: tree-shrub, wetland, meadow complexes, sand spits and ridges, clay slopes and precipices, and also
rocky outcrops. Since the 19th century, in the course of action of anthropogenic and natural factors, 15 species
stopped breeding in the floodplain of the Lower Dnieper, and 17 new bird species appeared. Breeding of the
Black Stork (Ciconia nigra), Common Goldeneye (Bucephala clangula), Merganser (Mergus albellus), Stock
Dove (Columba oenas), Long-tailed Tit (Aegithalos caudatus), and Tree-creeper (Certhia familiaris) should be
considered as relic bird populations cut off from their main range.
Processes of intensive economical activity entailed degradation of a meadow natural complex in the late
1940s — middle of 1950s and contributed to invasion of birds belonging to a steppe type of habitats, not typical
to the Lower Dnieper floodplain. These species were Crested Lark (Galerida cristata), Short-toed Lark
(Calandrella cinerea), Skylark (Alauda arvensis), and Tawny Pipit (Anthus campestris), which had been
breeding there until the area was flooded in 1956. The most essential factors influenced on changes in avifauna
in the Lower Dnieper floodplain were water engineering, dyke building on small rivers, development of
a coastal part of the Dnieper Delta and increase of recreational pressure in the spring-summer season.

Key words: breeding birds, bird community, floodplain forest, wet and dry meadows, sandy ridges, rocks, floodplain

of the Lower Dnieper, Kakhovske Reservoir.

BBEJEHUE

dayHa THE3IAMIMXCS NTHIl ora YKpauHbl BKJIIOYaeT B ceOsi Ooiblioe pa3sHooOpasue BHIOB,
pacrpocTpaHeHHe KOTOPBIX 3a IMOCJeHEee CTOJIETHE MpEeTepreno 3HaAuYUuTeIbHbIE TPeoOpa3oBaHusl.
Haubonee moxa3aTenpHa B 3TOM IUIaHE MOMMa HUxkHero JlHempa, rae ¢ co3ganueM KaxoBckoro
BoloXpaHWIMIa B 1956 T. ObUIM MOJHOCTBIO 3aTOIJICHBI MPUPYCIOBBIE YYacTKM pEKH, 3a
HCKJIIOYEHHEM OCTaHIIEB MECYaHOM Tpsabl, a Takke HeOOJBIIMX y4YacTKOB IOHMEHHOro Jjeca B
BEPXOBbAX BOJOXPAHWIMIIA M HHU30BBSAX MajblX peK. YacTUYHO HE3aTOIUIEHHBIMHM OCTAaJIUCh U
I'PaHUTHBIE OCTPOBA B paliOHE I'. 3alIOPOKBE.

IIporiecchl B MI3MEHEHHSX THE3/10BOM OpHUTO(AYHBI Ha TEPPUTOPUH IONMBI HHXKHEro J{Hernpa 4acTu4yHo
3atpoHyThl B pabotax II. II. OpnoBa [13], HO OH MPEUMYIIECTBEHHO paccCMaTPUBAIIPEBECHO-
KYCTapHUKOBBIA U BOJHO-OOJOTHBI KOMIUIEKC HAa HAaYaIBHBIX CTaausAX (opmupoBaHus KaxoBckoro
BOJOXpaHWIHIA. Bompockl pacceneHuss THE3I0BOW OpHUTO(AyHBI M3 MONY3aTOIUICHHBIX OCTATKOB
MIOMMEHHOT0 Jieca B ICKYCCTBEHHBIE JIECOHACAXKICHUS paccMOTpeHbI B padortax A. C. Jlucenkoro [12] u
B. C.IlerpoBa [14]. B Hacrosiiee Bpems 3TOT MaTepHal 3HAYUTEIBHO YCTapel, U HE OTpaKaeT
JEWCTBUTEIILHOTO COCTOSIHUSL IPOUCXOMAIIMX IporeccoB. 11oaToMy HOBBIE HMCCIENOBaHUS U aHAIN3
PETPOCHEKTUBHBIX JAHHBIX TO3BOJIUT OOJIEE ACTATBHO B3IJIIHYTh Ha ATy IPOOIeMy.
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Lenpto Hacrosimedt paboThl sBisETCS 0000IIEHHE HAKOMJICHHOTO MaTepuala 00 H3MEHEHHSX
THE3/I0BOW OpHUTO(ayHBI MOWMBI HIKHEro /lHenpa, olleHKa OCHOBHBIX (DaKTOPOB, KOTOpPBIE B TON
WIN WHOW CTENEHHM TIIOBIMSUIM Ha BUIOBOM COCTAaB INTHUI] M W3MEHEHHE CTaTyca NpeObIBaHHS
OT/EJBHBIX BUJIOB I10/1 BO3JICHCTBUEM aHTPOIIOT€HHBIX M IPUPOIHBIX (PaKTOPOB.

MATEPHUAJIBI U METOABbI HCCJIIEAJOBAHUA

Martepuan, TMOJNOXKEHHBIE B OCHOBY HCCIEIOBaHUM, ObUT cOOpaH aBTOPOM B TEYCHHE
1992-2017 rr., Ha TPOTSHKEHUU 25 TOJEBBIX CE30HOB. AOCOJIIOTHBIC YUYEThI KOJIOHHUAIBHBIX BHIOB
IITUL] TPOBOAMIIMCH C UCIIOJIB30BAHUEM BOJHOTO TpaHcropTa. Takum obpa3zom, ObUIH 00CIIeI0BaHbI
TEPPUTOPUU OCTPOBOB M OTHEIbHBIX 3aMBOB KaxoBckoro Bomoxpanwiuimia. OOmuid mapuipyrt,
MPOMICHHBI BOJIHBIM TPAHCIOPTOM, cocTaBui okoyio 400 kM. Bo3nymHblid TpaHcmopT (BEpTOJET
MMU-2) Ob1 3anerictBoBan B 1998 m 2011 rr. mias ocMOTpa KOJIOHHAIBHBIX ITOCEICHHH IITHIIL.
ABTOMOOWJIbHBIE YYETHBIE MapUIPYThl OBLIM HCIONb30BaHbI Uig 0O0CIEIOBAaHUS MPUOPEKHBIX
paitonoB KaxoBckoro Bogoxpanuiniia u rmiaaBHei Huxe r. Hoas Kaxoska. OOmias npoTskEHHOCTD
aBTOMOOMIIBHBIX MapIIpyTOB 3a BpeMsl HcclieoBanuii coctaBmiia okono 13000 km. B 1999-2017 rr.
Ha aKBaTOPHUH U OEperoBoi TUHUHM BOAOEMOB aOCONIOTHBIA YUET OKOJIOBOIAHBIX U BOAOIIABAIOIINX
IITUI] TPOBOMIICS METOIOM TOUCYHBIX HAOIIOJCHUI U MapUIpyTHBIX yueToB. O0muil 006éM padot
coctaBui 350 KM Y4ETHBIX MapIIPyTOB JJIsi HA3EMHBIX MeCToOOUTaHui u 60 kM? y4€THOMU TUIoNIaan
st BogoémoB. B mepuox 2007-2017 rr. B moiiMe HuxkHero JlHempa Hamu ObUTIO 3ajl0kKeHO 12
MPOOHBIX TUIOMIANIOK ISl W3YYEeHHsS BHUAOBOTO COCTaBa NTHUI] W BIUSHUA AHTPONOTEHHBIX H
MPUPOAHBIX (DAKTOPOB HA YHUCIICHHOCTh M M3MEHEHHsI CTaTyca Ha ONpeleTIEHHBIX TePPUTOpUsX [4].

PE3YJIBTATBI U UX OBCYKJAEHUE

Cpe,I[I/I Pa3JINYHBIX THIIOB MPHUPOAHBIX KOMIIJICKCOB, HCIIOJIb3YCMbIX HNTHLAMU B IMoMiMe HHIKHETO
HHera, 3a BpCM:d HCCIICIOBAaHUN HaMU BBIJCIICHO IIECTh OCHOBHBIX: HpeBeCHO'KYCTapHHKOBBIﬁ,
BOHHO'6OHOTHLIﬁ, J'IerBOﬁ, MECUYaHbIC KOCBI U I'PAAbl, TJIMHUCTBIC CKJIIOHBI U O6pBIBBI, a TaKXKe
CKaJIbHbIC OOHAKCHUS.

B npeBecHO-KyCTapHMKOBOM MPUPOJHOM KOMIUIEKCE HM3BECTHO Ha THE3JOBAHUU &5 BUIOB, UTO
cootBeTcTBYeT 50 % 0T BCero cocraBa HaceJleHUs NTUI] TOWMBI HIXKHero /[Herpa. B nepByro ouepenb
9TO CBSI3aHO C TEM, YTO APEBECHO-KYCTAPHUKOBBIM KOMIUIEKC MMEET CIOXKHYI CTPYKTYpPY, 4YTO
COOTBETCTBEHHO CIIOCOOCTBYET KaUYECTBEHHOMY YCJIOKHEHHUIO BUFOBOTO COCTAaBA THE3/SIINXCS 31€Ch
ntun. OOmas miomaab JpeBEeCHO-KYCTapHUKOBOTO KOMILUIEKCa MOWMBI HIpkHero JlHempa [0
dopmupoBanus KaxoBckoro BojoxpaHmiuina coctapisuia 73 Teic.ra [13]. B Hacrosimee Bpems
COXPAHMBILASCA YACTh APEBECHO-KYCTAPHUKOBOI'O MPUPOJHOTO KOMILIEKca 3aHMMaeT 20 ThIC. Ta, 4TO
cocrasisier 26 % ot Beeil TeppuTopHu oMbl HkHeTo J{Henpa (puc. 1.).
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. IecuaHsle KOCBI H  TIIHHHCTEIE CKaIbHbIE
JPEBECHO- BOJHO- TyroBOi ~
L . TPSIBI CKIOHHI H oBHaKeHHA
KYCTAPHHKOBBIH  GONOTHBIH OGpHIBEL

B — Komcko-basasmykckue u I'aBpuioBckue miaBsu 10 1956 r.
Il - Cospemvennas teppuropus KaxoBCcKoro BogoXpaHHIIAIIA
[l - TMnaBru HUKE 30HB HOATOMIEHHS

Puc. 1. Usmenenue mioniaayd NpupoIHbIX KOMIUIEKCOB OMMbI HUKHETO J{Herpa 3a 120-neTHuiil nepuos
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CylleCTBEHHO TMOJIMSUIM HA THE3JOBYIO OpPHHUTO(AYHY APEBECHO-KYCTAPHUKOBOTO MPHUPOTHOTO
KOMIIJIEKCA MacCOBBIE BRIPYOKM OWMEHHOTO Jieca B cpeanne 1950-x rr. B Koncko-bazaBnykckux u
["aBpHIIOBCKUX TUIABHAX MEpes WX 3aToruieHueM. BeipyOka Ha OrpoMHOM TUIOIIAIHN U TPEeBpalieHNe
B TE€YCHHE KOPOTKOT'O BPEMEHH JIPEBECHO-KYCTAPHUKOBOI'O KOMILIEKCA B OTKPBITHIC MECTa OOUTAHHUS
npuBesa K OBICTPOMY M MACCOBOMY BBICEJICHUIO APEBECHO-KYCTAPHUKOBBIX IITHIL U3 3TOW MECTHOCTH.
Tax, no ykazanusim I1. I1. Opnosa [13] yxxe B nepBblii rog pyOok, B 1954 r., 3HaunTeNbHO CHU3WIIACH
YHCJICHHOCTh MHOTHX JICCHBIX ITHIL. [10JHOCTBIO Hcue3nu Ha rHe3moBanuu yTok (Mergus albellus),
ckora (Pandion haliaetus), Terepessitiuk (Accipiter gentilis) u nepenenstaux (Accipiter nisus).
B 1955 r. ycnoBus ansi THE3A0BaHUS JPEBECHO-KYCTAPHUKOBBIX NTHUI] elmé Oojiee yXyIIIUIINCh B
CBSI3U C PE3KUM COKPALICHUEM MPUTOIHBIX MECT oOuTaHus. MI3MeHuBIINECS yCIOBUS U JalIbHEIIee
X YXYAIICHHE BBI3BAJM B OMNpPEICICHHBIX MeCTaX KOHLEHTPALMIO U YIUIOTHEHHE THE3J0BBIX
IPYNIIMPOBOK OT/AEIBHBIX BUAOB BOPOOBMHBIX M XUIIHBIX IITHUII.

Ha navansHoli craguu 3atorenus Koncko-baszaBinykckux u ['aBpHII0OBCKUX IIJIaBHEN HEMAJIOBAKHBIM
(haxTOpOM B COXpaHEHHH IITHII JPEBECHO-KYCTAPHUKOBOTO THE3/I0BOT'0 OPHUTOKOMILIIEKCA MTOCTY KN
Huenposckue 1uiaBau Hioke T. HoBas Kaxorka. ITo cBemenwsiv I1. I1. OproBa [13], GoibIIHHCTBO
BUJIOB BOPOOBMHBIX NTHI MEPECENUINCH C TEPPUTOPUU BHIPYOJIEHHBIX IUIaBHEH, MPOJBUHYBIINCH
Jajiee B HETPOHYThIEC BBIpyOKaMu r1aBHU Hike T. HoBast KaxoBka.

B mpouecce nanpHeimero ¢popmupoBanus KaxoBckoro BojoxpaHWIMIIA MPOUCXOIUT 3aCEIICHUE
JPEBECHO-KYCTAPHUKOBOTO KOMITJIEKCA OCTPOBOB. Je(pUIUT rHE3AOBBIX TEPPUTOPUI CITOCOOCTBYET
371eCh OPMHUPOBAHUIO KPYITHBIX ITOJIMBUAOBBIX KOJIOHUH BECIIOHOTHUX M TOJEHACTHIX ntull. Ecim 1o
MOMEHTA 3aTOIUJICHHSI 3TU BUJIbI THE3IWINCH HEOOJIBIIMMH TPYIIIaMHU U He 00pa30BbIBAIM KPYITHBIX
kosionuil B KoHcko-ba3zaBiaykckux u ['aBpuioBCKHX IJIABHSX, TO ¢ KOHIA 1960-X IT. Ha ocTpoBax B
BepXxoBbix KaxoBckoro BojmoxpaHwiuiia (GOpMHPYIOTCS KPYIHBIE KOJOHHHM 3THX BHUIOB. 31€Ch
CIIEAyeT OTMETHTb, UTO B 3TH e T0/Ibl IPOUCXOIUT 3HaUUTeNbHOE yKpynHeHue (10 5000 rHe310BbIX
nap) AeHAPOPHUIbHBIX KOJOHUI BECIOHOTHUX M TOJEHACTBIX NTHUI] B AenbTe [lHempa, 4To Tarxke
CBUJETEIBCTBYET O paccesieHnu NTull B J[nenpoBckue maBau Huke 1. HoBas Kaxoska [1].

Hayumblii HHTEpeC MPEACTaBIAIOT BU/IbI IITUI], KOTOPBIC OTOPBAHBI OT CBOETO OCHOBHOT'O T'HE3/I0BOTO
apeana, — uépubnii auct (Ciconia nigra), oobikHOBeHHBIH roross (Bucephala clangula), myrok
(Mergus albellus), xkmuuaTyx (Columba oenas), mmuaHOXBocTast cuHuna (Aegithalos caudatus) u
obbikHOBeHHas muiyxa (Certhia familiaris). IIpeamonaraercsi, 4To 3TH BUABI MPOHUKIIN CIO/IA €I
B eproji BIOpMCKOTO OJieIcHEHUSI B TUICHCTOIICHE, BBITCCHUBINIEE MTHI[ JAIEKO Ha IOT, BKIIIOYAs
CEBEPHYIO 4acTh mobepexbs UEpHoro mMops u AonuHy HuxkHero J[aempa. Ilo3aHee, Koraa JieHUK
Hayal OTCTyNaTh, Ha MeCTe ObIBIICTO pedyruymMa COXpaHWIACh PEIMKTOBas OpHUTO(AyHa,
MPOCYIIECTBOBABIIIAS U IO HAIIIETO BPEMEHH. DTH BHUIBI B CHITy CBOEH MPUBS3aHHOCTH K YCIOBUAM
oOWTaHWs, OKa3ajgach HambOoJiee YSI3BUMBIMH, KaK K MpPOIECCaM THAPOCTPOUTEILCTBA, TaK M
TpaHchopMaIuu TEPPUTOPHH B IIETIOM.

B B0oaHO-007I0THOM NMPHUPOJHOM KOMILIEKCE BCEr0 Ha THE3/10BaHMM HaiiieHo 39 BHJIOB NMTHUII, YTO
coctaBisieT 23 % Bceil rHe3aduieiics opHUTO(ayHBl MONWMBI HIbKHero /[Henpa. O6mas miomans
BOJIHO-0OJIOTHOTO KOMIUIEKca TMOMMbI HibkHero JlHempa 1o ¢opmupoBanus Kaxosckoro
BOJOXpaHWINILa cocTapisiia okoio 107 Teic. ra [13]. B HacTosmee BpeMsi COXpaHUBIIAsCS 4acTh
BOJHO-00JIOTHOTO MPUPOJHOTO KOMIUIEKCAa MPHUTOJAHOIO JUIsl THE3J0BaHUS MTULl 3aHUMAaeT
28 ThIC. T2, uTO cocTaniseT 37 % oT Bcelt TeppuTOpHH oMbl HkHETo J{Henpa (puc. 1).

B mpouecce 3atomnenuss Koncko-bazaBmykckux u ['aBpHIIOBCKHMX TMjIaBHEH OBUIO IMOJHOCTBIO
YHHYTOKEHO OK0JI0 80 THIC. Ta BOJHO-OOJIOTHOTO KOMIUIEKCA, YTO OTPA3HIOCh, IPEXKIE BCETO, Ha
BHUJOBOM COCTABE€ U YHNCJIICHHOCTH THE3AAIIINUXCA ITTUILI. TaK, B IICPBLIC I'OABI IMTOCJIC 3aTOIJIICHHA PE3KO
COKpaTHJaCh YHCJIEHHOCTh IMOTAaHKOOOpA3HBIX, TyCeOOpasHBIX W PIKaHKOOOpa3HbIX mTHIL [6].
[TomHOCTRIO HWCUE3IM Ha THE3IOBaHMM dYepHorreiiHas moranka (Podiceps nigricollis), uwmpok-
cBUCTYHOK (Anas crecca), xoxiaras depHerh (Aythya fuligula), caska (Oxyura leucocephala) u
yepwubir (Tringa ochropus).
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W3 monoxutenbHbIX (PakTOpOB BIUSHUS MPOLIECCOB THAPOCTPOUTENHLCTBA B MOitMe HIbKHETo JlHemnpa
Ha YCJIOBMS THE3JOBaHUs CIEAYyeT yKa3aThb OTCYTCTBHE BECEHHErO NaBOJAKA, KOTOPBIA OKa3bIBall
HEraTUBHOE BO3JCWCTBHE HAa BCEX HA3EMHO-THE3ISIIUXCS NTHII U OCOOCHHO Ha BHIBI BOIHO-
oomotHoro komimwiekca [11]. DTo oTpaswioch Ha YBEIUYEHHH YHCICHHOCTH, MPEXIE BCEro
MACTYUIKOBBIX ITHII.

B 1yroBoM mnpupogHOM KOMIUIEKCE Ha THE3I0BAaHUM HaWaeHO 24 TrHe3IAuMxcs BUAa, 4YTO
cooTBeTcTBYeT 15 % Bcero HaceneHHs NTUI MOHMBI HIKHero Jlnempa. OOmias ruiomanb Jyros
noiimbel  HukHero JlHempa 10 QopmupoBaHusi KaxoBckoro BOJOXpaHMIIHMINA COCTaBJIslIa
50 teic. ra [13]. B HacTosiiee BpeMs COXPAHMBINASACS YaCTh JIYTOBOIO OHMOTOMA 3aHUMAET
6,5 ThIC. ra, 4TO cocTaBisgeT He Oosee 9 % ot Beeit TeppuTopHHn HOKMBI HIbKHETo J[Henpa (puc. 1).

B konne 1940-nepBoii nonosune 1950-x rr. nyra Koncko-ba3zaBinykckux miaBHel HAUWHAIOT aKTUBHO
OCBaMBAThCSl B IUIAHE XO3SHCTBEHHOH JEATEIHLHOCTH 4YENIOBEKa, YTO HETaTUBHO OTPa3WIOCh Ha
COCTOSIHUH TIPHUPOIHOTO KOMIUIEKCA. ITO CIIOCOOCTBOBAIO BCEJCHUIO CHOJIAa MTHII, OTHOCSIIMUXCS K
CTEITHOMY TPUPOJHOMY KOMIUIEKCY, HECBOMCTBEHHOMY IOiiMe HWXHero JlHempa, — X0oXJaTtoro
xaBoponka (Galerida cristata), mamoro sxaBoponka (Calandrella cinerea), moseBoro ’xaBopoHKa
(Alauda arvensis) u moneBoro kouska (Anthus campestris). BeneacTBrire OKOHYATEILHOTO 3aTOIICHUS
3TOro peruoHa B 1956 r. 3Tu BUbI HA THE3IOBAaHUH 3/1€Ch OOJIbIIEe HE oT™Meuauch [12, 13].

Hawubosee cyiiecTBeHHbIC H3MCHEHHSI B BUIOBOM COCTABE THE3SIIMXCSI IITUII JIyTOBOTO TPUPOJIHOTO
KOMILJIEKCa MTPOU3OIILTU B IIPOLIECCE TUIPOCTPOUTENHCTBA B KOHIIE 1950-X rT. B Teuenne HeCKOJIbKUX
JeT ObUIM MOJHOCTBIO 3aTOIJICHBI MOMMEHHBIC W 3aCOJCHHBIC JIyTa, PacloJ0KEHHBIC B HHU30BbSX
pexku Konka, xotopele cocraBmsumi 13 % (okomo 40 Teic. Ta.) Bceil Tteppuropun KoHcko-
bazaBinykckux v 'aBpHUIIOBCKHX IJIaBHEH. DTO MPHUBEIO K TOMY, YTO U3 THE3UBIINXCS 3/1€Ch MITHIL B
KoHIe 1950-X IT. 3HAYUTENBHO COKpATHJIACh YHMCICHHOCTH mepernerna (Coturnix coturnix), ynbuca
(Vanellus vanellus), TpaBauka (Tringa totanus) u 6onotHoit coBbl (Asio flammeus). B atu e rospt
MOJTHOCTBIO MCYE3JIM Ha THE3I0BaHWHU IMHIOXBOCTH (Anas acuta), mosesoit ayas (Circus cyaneus),
ayroso# nyus (Circus pygargus) u kopoctens (Crex crex).

OcCHOBHasl 4aCTh COXpaHMBIIENUCS TEPPUTOPUHN JTYTOBOTO MPUPOAHOIO KOMILIEKCA PACIIOIOKEHA B
npuOpexHO yacTu M Ha ocTpoBax IutaBHed Hmxke r. HoBas KaxoBka. DTa TeppuTopus B CBOIO
ouepeslb B MOCIEIHUE JECSITUIETHS UCIBITHIBAET OOJIBIIYI0O aHTPOINOIE€HHYIO HArpys3Ky B CBS3H C
aKTHUBHBIM OCBOEHHMEM M 3acTpoikoil MecTHocTu. Hanbosnee HeGmaronmpusaTHO 3TO OTPa3HIIOCh Ha
YHUCJIEHHOCTH OT/JEJIbHBIX BUJOB MMAaCTYIIKOBBIX NTHIl U KYJUKOB, KOTOPbIE 371€Ch ObIIIN OOBIYHBI €111€
BO BTOpoi nosioBuHe XX cT. [1, 2]. B cBOIO 0ouepenp, yBenn4eHHE YMCIEHHOCTU NTHUL CEMENCTBA
IIMJIOKJTIOBKOBBIX B ceBepHOM [IpumuepHOMOpbE CIOCOOCTBOBAIO NPOHUKHOBEHUIO UX U Ha
TEPPUTOPUIO ONMBI HIKHETO JIHemnpa, 4To CBA3aHO ¢ (OPMHUPOBAHNEM BIIAXKHBIX JIYTOB Ha Oeperax
HEOOJIBIIIUX BOJOEMOB CO CTaOMIIBLHBIM THAPOPEKUMOM. Tak, ¢ koHIa XX cT. Ha KapmamuHckux
00JI0TaX W B HU30BBAX HEKOTOPBIX MallbIX PEK MOSIBISIOTCS Ha THE3J0BAaHUM XOJYJIOYHHK
(Himantopus himantopus) u mmmokitoBka (Recurvirostra avosetat), cratyc npeObIBaHHS KOTOPBIX
JI0 ATOTO BPEMEHH 37€Ch OBLI IOCTAaTOYHO criopHbIM [1, 17].

B npupoaHOM KOMIUIEKCe MecYaHbIX KOC U I'PsAJl BCErO Ha THE3J0OBaHUM HalIeHO 8 BUIOB NTHII, YTO
cootBeTcTBYeT 3 % Bcero HacesneHus NTHll HUkHero J{Henpa. OO1as momnas necuaHblX KOC U Ipsijl
HiwkHero [lHenpa g0 ¢opmupoBanus KaxoBCKOro BOJOXpaHMIIHMINA COCTaBisuia 6 Thic. ra [13].
B HacTos1ee BpeMsi TEppUTOPHSI 3TOI0 IPUPOJIHOTO KOMIUIEKCA 3aHUMAET OKOJIO 2,5 ThIC. Ia, YTO
cocraBiseT 3 % ot Bcelt TeppUTOpHH MOMBI HUKHEro [[Henpa (puc. 1).

HecmoTps Ha 3HaUMTENbHBIE MJIOMIAIU IECYaHO! IpsAbI M paBoOepexHbIX Koc JIHempa, 10 MOMEHTa
3aroruieHns Koncko-bazaBnykckux u ['aBpmIIOBCKMX IJIaBHEH, 3TOT NMPUPOAHBIA KOMIUIEKC ObLI
O4YeHb O€JeH KaK B BUJOBOM, TaK M KOJHYECTBEHHOM COCTaBE T'HE3AALICHCS OpPHHUTO(ayHBI.
OCHOBHBIM HETaTHBHBIM (PAaKTOPOM, BIUSIONIMM Ha TaKO€ pacrnpesereHne NThll, 0e3yCclIOBHO, ObLIN
BBICOKHE I0JIOBObSI, €KEOJHO 3aTAINIMBAIOIIME HU3MEHHYIO YacTh N€CYaHOW IpsAJibl B HU30BBSIX
peku Konka, a Takye KOochl mpaBoro 0epera ocHoBHOTO pycia J{nenpa [14, 18].

bionoziuni nayxu
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[Tponecchl ruppocTpouTenbcTBa B KoHIE 1950-x rr. emé Oonee ycyryOMiIn OOCTaHOBKY B 3TOM
PUPOJHOM KOMILIEKCE. 31eCh McUe3aeT Ha rHe3gpoBanuu aBaotka (Burhinus oedicnemus), pesko
CHIDKACTCSI YUCIICHHOCTD PYKaHKOOOPA3HbIX MITHII.

Ha coBpemenHoM 3Tare oOMpHbIe TEPPUTOPHH ITECUaHOM TPSIIBI B TOMMe HIDKHEro J{Herpa 3aToIIeHbI
KaxoBckuM BOJOXpaHWIMILEM, €€ OCTaTKaMH SIBILIIOTCA ocTpoBa bosbmme u Maibie Kyayrypsr u
TwiaBHU 0113 T. DHeprogap. OTKpbIThIE IECKH OCTPOBOB KaxoBCKOro BOAOXpAaHMIIMINA KaK THE3/I0BYIO
CTAIIMIO MHOTJIA UCTIOJIb3YeT YepHOTroJIOBhIA X0X0TyH (Larus ichtyaetus) xoxorymss (Larus cachinnans)
U peuHas kpauka (Sterna hirundo), HO 3TH BHIBI JOCTATOYHO IUIACTUYHBI B BBIOOPE MECT OOHMTaHUS,
MIOATOMY 3KOJIOTUYECKH HE MIPUBS3aHbI HMEHHO K 9TOMY THITY TIPHPOTHOTO KOMILIIEKCA.

W3 neratuBHBIX (haKTOPOB BIMSHMS Ha MecyaHble KOchl miaBHel Hike r. Hoas KaxoBka crienyer
yKa3aTh Ha YCWJIEHHE aHTPONOTEHHON HAarpy3kd, B YaCTHOCTH 3aCTPOMKY IMPUOPEKHBIX PaiOHOB.
OTO OTpa3swioch, NPEXKIE BCEro, HA PE3KOM CHWXXEHUM YHUCIEHHOCTH IE€pPEeBO3YMKA
(Actitis hypoleucos) kynuka-copoku (Haematopus ostralegus) u peuHoit Kpayku, KOTOpbIC ObLIH
3[1eCh OOBIYHBI 0 BTOPOH mosoBuHbl XX cr. [1-3, 5, 7-10].

B mpuposHOM KOMIIEKCE TJIMHUCTBIX CKJIOHOB U OOpBIBOB BCEro HAIEHO Ha THE3/I0BaHUU
15 BuzoB, uto cooTBeTcTBYeT 9 % BCcero HaceneHus nTHIl HukHero JlHempa. OOmias miomanab
[JIMHUCTBIX CKJIOHOB U OOpPBIBOB, PAcIOJIOKEHHBIX HAa TEPPUTOPUM MOMMBI HUXKHEro JlHempa, 1o
dhopmupoBanus KaxoBckoro BojoxpaHwiIMia coctaBisia 2,5 Teic. ra [13]. B Hacrosmee BpeMms
TEPPUTOPUS ITOTO KOMIUIEKCa 3aHMMaer 14 Twic. ra, 4yto coctaBimsieT 18 % ot Bceit TeppuTopuu
oMbl HHkHEro J{nenpa (puc. 1).

B Koncko-ba3zaBnykckux IU1aBHSX IpaBblid BHICOKHM Oeper JlHenpa mpeacTaBiisi cOOON BBICOKUI
IJIMHSHBINA CKJIOH, Ha OTAENbHBIX YYacTKaX KOTOPOro ObLIM BBIPAXKEHbI MOIIHBIE OIOJI3HEBbIE
IIPOLIECCHI BBI3BAHHBIE PA3MBIBOM KOPEHHBIX ITOPOJ BO BpeMs PE3KOr0 IOABEMA BOJBI B BECCHHE-
JeTHUH nepuo. 37ech rHe3IMI0Ch 6 BUAOB NTHIL, U3 KOTOPHIX HanboJiee MHOTOUYHCIEHHBIMH OBLIIH
3onotuctas mypka (Merops apiaster) u 6eperosas nacrouka (Riparia riparia) [13, 14].

BonnoBast spo3uss B mpouecce ¢(opmupoBaHus KaxoBCKOro BOJOXpaHMIMINA TpUBENa K
BO3HHUKHOBEHHIO BBICOKHX JIECCOBBIX OOpBIBOB, 3aHMMaromux okosio 80 % Bcell OeperoBoii Monock
Bogo€ma. IIpenmyiecTBeHHas 4acTb THE3IALIMXCS 3[4€Ch ITHULl — 3TO KOJOHHWAJIBHBIE BHIBI,
CIIOCOOHBIE CaMU PBITh HOPBI, JIN0O0 3aHUMAIOLIHE yXKe FOTOBbIe yoexxuia. Hanbonee xapakTepHbIMU
BUJIaMU JIJIs 3TOTO MIPUPOTHOTO KOMITIEKca SIBISIFOTCs cuzoBopoHka (Coracias garrulus), 3onortucras
HIypka ¥ OeperoBas JacTOYKa. YBEIUYEHUE IUIOMIAAN 3TOr0 MPHPOJHOTO KOMILJIEKCAa BO BTOPOH
nonoBrHe XX CT. TIOBIUSIIO HA BCEleHHE B moiimy HmkHero J{Herpa oraps (Tadorna ferruginea), a
TaKKe BIEPBbIC OTMEUEHO B OOJIBINUX TIIMHSIHBIX HHIIAX THe30BaHKe BopoHa (COrvus corax).

B nnaBHsix Huxe . HoBast KaxoBka oOpbiBHCTBIE Oepera BcTpeyaroTcs Ha mpaBoM Oepery JlHernpa u
B puienbToBoi yacTu. [Iporeccs popmupoBanus KaxoBckoro BOJOXpaHUIIHINA OTPA3HINCh B ATON
MectHocTH, 1o MHeHuto Il II. OpnoBa[13], Ha KpaTKOBPEMEHHOH BCHBIIIKE YHCIEHHOCTU
sumopoka (Alcedo atthis) u cuzoBoponku. B 3TH ke ro/ibl 0OTMEUYEHO rHE30BaHHE OOBIKHOBEHHOTO
ckBopua (Sturnus vulgaris) B Hopax ITHHSHBIX OOPBIBOB, YETO PaHBIIE 3/1€Ch HE OTMEYAIOCh.

B mpupomHOM KoMIUIEKCe CKaTbHBIX OOHAXKEHWN BCETO HAWIEHO Ha THE3J0BaHWU 7 BHUIOB, YTO
cooTBeTcTBYeT 9 % Bcero HaceneHus NTUIl HkHero [[Henpa. OO1ast Iuomabs CKalbHBIX OOHAKEHHIMA
pPacCTONIOKEHHBIX Ha TEPPUTOpUM TOWMBI HIbkHero JlHempa mo dopmupoBanus KaxoBckoro
BOJOXpaHWJIMINA cocTaBiisia 7 Thic. ra [13]. B HacTosiiee BpeMs TEppUTOpHUsi ATOrO KOMILIEKca
3aHUMAeT 5 ThIC. ra, 4YTO cocTaBisieT 7 % OoT Bcelt TeppuTopHH oMbl HUkHEro J{Henpa (puc. 1).

B ceBepnoii yactu KoHcko-ba3zaBiykckux TuiaBHeW CKallbHBIE BBIXOJIBI IIpaBoro Oepera /[Hempa u
CEBEPHOM YacTH OCTpOBa XOPTHUIIA, TPEACTABIISUIH COO0M BBIXOABI YKPAHHCKOTO KPUCTATIMYECKOTO
MacCHBa, U SIBISUINCH €r0 KKHOW I'paHUlleil pacnpocTpaHeHus B Haamopoxse. 31ech rHE3IUIOCH
7 BUOB ITHII, K3 KOTOPBIX HaNOOJIee MHOTOYHCICHHBIME ObLTH 0ObIKHOBeHHast kamenka (Oenanthe
oenanthe) u kamenka-iemanka [15, 17].
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®opmupoBanre KaxoBCKOTO BOMOXPAHWIIMINA SBJISIETCS OCHOBHBIM HETaTHBHBIM (haKTOPOM,
MOBJIMSBIIMM Ha YMEHBIICHHE TUIOMIAN 3TOr0 MPUPOJHOTO KOMILIEKCA, YTO OTPA3HIOCh, TPEXKIIC
BCEr0, Ha YMCIICHHOCTH THE3IAIIAXCS 371ech NTHil. Hanbosiee CHIIBHO 3TH MPOIECCHI 3aTPOHYJIH
IPaHUTHBIE OCTPOBA, PACIIOIOKEHHbBIE HA HIKHEM Obede JIHemporsca, a TakKe CKIIOHBI CEBEPHOM
4acTH OCTpoBa XOpTHIla M mpaBoro Oepera JlHempa B paifoHe T. 3amopoxbe. DTO MPUBEIO K
CHIDKCHHIO YHCIEHHOCTH OOBIKHOBEHHOU KaMeHKH, 0O0bIkHOBeHHOM mycreasru (Falco tinnunculus)
M MCUYC3HOBEHUIO Ha rHe3noBanuu ¢uiuHa (Bubo bubo).

HpOBe,I[eHI/Ie naaneﬁmnx I/ICCJ'IeI[OBaHI/Iﬁ B 007aCTH M3MEHEHUH CTPYKTYpPbI BUJOBOI'0 COCTaBa U
JUHAMUKH €€ YHCICHHOCTH MO BIUSHUEM AHTPOIIOTCHHBIX U ITPUPOJHBIX (baKTOpOB MMpeaAcCTaBIACT
HECOMHEHHBII HHTEPEC KAK B IPAKTHYCCKOM ACIIEKTE, C TOYKU 3pCHUA pa3pa60TKH MepOHpI/IHTI/Iﬁ 10
OXpaHC PECYpCOB XHUBOTHOI'O MHpA, TaK U B TCOPCTHYCCKOM IIJIAHC, KaK PCIICHHUC MHOI'UX
O6H.I€6I/IOJ'IOFI/ILI€CKI/IX U IIPUKJIAJIHBIX 3a1a4.

BbIBO/IbI

1. HeraruBHble H3MEHEHUS IPEBECHO-KYCTAPHUKOBOTO MIPUPOJIHOTO KOMILIEKCA MPOU3OIIESAIINE B
pe3ysbTare THAPOCTPOUTEIBHBIX PabOT, B YaCTHOCTH MacCOBbIe pyOku 1954-1956 rr. B moiime
HIKHero JlHemnpa npuBeny K MCUE3HOBEHUIO HA THE3JOBAHUM MPEUMYIIECTBEHHO OOpeanbHbIX
Busi0B ntuil. CoxpaHuBIIMECS y4acTKd 1uiaBHeW Huxke T. HoBas KaxoBka u BHemnoWMEHHbIE
JICCOHACAKJICHUS] CTalM HEMaJOBWKHBIM (AKTOPOM B COXPAHCHHHM TMTHI] JAPEBECHO-
KYCTapHUKOBOT'O THE3/I0BOI'O OPHUTOKOMILJIIEKCA.

2. UV3MmeHeHHs BOJHO-0OJOTHOTO TIPUPOJHOTO KOMIUIEKCA, MPOU3OIICANINE B PE3yibTaTe
q)OpMHpOBaHI/Iﬂ KaXOBCKOFO BOIIOXpaHI/IJII/IHIa, HpI/IBeJII/I K HCUC3HOBCHHUIO HAa THE3I0BAHUHU UJIN
PE3KOMY CHIDKEHUIO YHCIEHHOCTH MPEUMYIIECTBEHHO PrKaHKOOOpasHbIX NTull. OOIHIHMpHBIE
3anBEl KaX0BCKOTO BOIOXpaHIIINIIA W3-32 CHIIBHBIX IITOPMOB B OEpEroBOi 3p0O3UHU B BECCHHE-
JICTHUHA TEePHOJ XapaKTEePU3yIOTCS OTHOCUTEIHHO OEIHBIM BHAOBBIM COCTaBOM ITHIl BOJHO-
0O0JIOTHOT'O KOMILIEKCA.

3. H3MeHeHus JIyroBoro mpHpoOJHOTO KOMIUIEKCA, MPOU3OLIEAIINE B pe3ysbTaTe (pOpMUPOBAHUS
KaxoBckoro BOJOXpaHMJIMINA, OKa3ajdd HETaTMBHOE BIUSHUE IPEUMYIIECTBEHHO Ha
OPHUTOKOMIIJIEKC TIOWMEHHBIX, NJIH 3AJIMBHBIX JIYTOB. X0341CTBEHHAs AEATEIbHOCTD YEJIOBEKA B
cepenuHe XX CT. MOBIMsJIA HA BCEIEHHUE CIOJa MTHULl, OTHOCSIIUXCS K CTETHOMY NPUPOTHOMY
KOMIUIEKCY, HE CBOMCTBEHHOMY MOMMe HIKHero /[Henpa.

4. TlecuaHble KOChl W TIpsibl, 3aHMMas OOLIMPHBIE TEPPUTOPUHU IONMBI HUXKHero JlHempa
70 3aTtoruieHnss KaxoBCKMM BOAOXpaHWIMIEM OBbLTM OTHOCHTENBHO OEIHBI Kak B BHJIOBOM,
TaK U KOJIMYECTBEHHOM COCTaBe THeE3JsALIeHcs OpHUTO(ayHbl, B CBSI3M C BBICOKHMHU
BECEHHUMHM MoJ0BOoAbsIMH. Ilporeccsl (opmupoBanus KaxoBckoro BogoXpaHWIMINA emIé
OoJiee yCcyryOUId CUTYallMIO U MPUBEIN K PE3KOMY COKPAIIEHHIO YUCICHHOCTU THE3IAIINX CSI
371€Ch BUJIOB.

5. Ha rnumHucTBIX cKJIOHaX W OOphIBaXx B TNoiiMe HuKHero JlHempa HaMu HE OTMEYEHBI
HETaTUBHBIC U3MEHEHNUs, IOBJIMABIIAE HAa COKpAILIEHHUE YHCICHHOCTH OTIEIbHBIX BHJIOB
rHe3famuxcss ntun. M3 monokuTenbHbIX (DAKTOPOB MOKHO YKa3aTh Ha pacHIMpeHue
TEPPUTOPUH NMPUPOJHOIO KOMIUIEKCa B MpOIlecce BOJHOBOM 3po3uu nobdepexbs KaxoBckoro
BOJOXPAHWINILA, YTO IOBJIMSIO HAa BCEIEHHE CIOAA Oraps M H3MEHCHHE CTEPEOTHIIOB
o0uTaHMUs BOPOHA U KAMEHKHU-TIJICIIaHKH.

6. IIpormecchl MOATOIUICHHS CKATBHBIX OOHAXKEHUH M M3BECTHSKOBBIX BBIXOJIOB, TIPOU3OMIC/IINC
B pesynbTaTe (opmupoBaHus KaxoBCKOro BOJOXpaHWIHINA, MPUBETU K HCUE3HOBEHHUIO Ha
THE3/I0BaHUU B MoiimMe HIbkHero J{Hernpa ¢uinrHa. DTH ke TPUUYUHBI CIOCOOCTBOBAIN PE3KOMY
CHUKEHUIO YUCIICHHOCTH MPEUMYIIECTBEHHO BOPOOBUHBIX U XUIIHBIX MTHII.
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CPABHUTEJIbHBIA AHAJIN3 T'EJBMUHTO®AYHBI
PA3JIMYHBIX I'PYIIIT COBAK B ABEPBAVI)KAHE

N6parumosa P. 111, P3aes H. M.

Hncmumym 300n0euu HAH Azepbaiiosxcana
1073, Azepoatioscan, baky, ya. A. Abbaczade, npoeso 1128, keapman 504

namigrza@gmail.com

B pesynpraTe HWccCieOBaHUE TebMHUHTO(AYHBI Pa3IMYHBIX TPYIIT CO0AK B 3aBHCHMOCTH OT YCIIOBHHA WX
COJICPIKAHUS BBISBIICHO: Y MMACTYIIBHX — 25 BUJ/IOB TEIIbMUHTOB, Y CTOPOXKEBEIX IBOPOBHIX — 17 BHIIOB, ¥ co0akK,
o0HTaIOMUX HA 3aMOBEIHBIX TEPPUTOPHSIX, — 37 BHIOB, CEILCKUX OpoAsuInx cobak — 39 BUIOB U TOPOJACKUX
Opoasiumx cobak — 13 BUIOB TeIbMUHTOB.
Kniouegvle crnosa: nacmyuivbu, opoosuue cobaxu, obumarowjue Ha meppumopusix 3an08e0HUK08, bpoosauue ceabcKue,
20poOCKue Opoodsiuue cobaxu, NPomelIcymounvie Xxo3ae8a, abuomuyeckue Qaxmopo.

I6parimona P. I11., P3aes H. M. [TOPIBHSIJIBHUI AHAJII3 TEJIbMUHTO®AYHU PI3HUX I'PYIT COBAK
B ABEPBAMJXKAHI / IncturyT 300m0rii HAH Asep6aiimkany, 1073, AsepGaiimpkan, baxy, Byi. A. A6Gacsane,
npoizz 1128, xeapran 504

VY pesysbTaTi JOCHiHKEHb TeNIbMIHTO(AyHH Pi3HUX I'PyIl COOAK 3aJeXKHO BiJl yMOB iX yTPUMaHHS BUSBJICHO:

y HacTyIMX — 25 BUIB reJIbMIiHTIB, Y CTOPO’KOBUX ABOPOBHX — 17 BHIIB, y cO0aK, [0 MEIIKAIOTh Ha 3aIIOBITHUX
TEPUTOPISIX, — 37 BUAIB, CUIBCHKHUX OpoasunX co0ak — 39 BUIB 1 MiCbKHX Oposstanx codak — 13 BHIB IebMIHTIB.
Krouosi crnosa: nacmywi, 6poosiui cobaku, Ki MewKaroms Ha MePUMopisx 3an08IOHUKAX, OPOOSIUI CIlbCbKI, MICHKI

bpo0siui cobaku, NPoMidcHi 2ocnodapi, abiomuyri paxmopu.
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Ibrahimova R. Sh., Rzayev N. M. COMPARATIVE ANALYSIS OF HELMINTHOFAUNA OF VARIOUS
DOG GROUPS IN AZERBAIJAN / Institute of Zoology, NAS of Azerbaijan, AZ 1073, Azerbaijan, Baku,
Pass. 1128, block 504
The work of a number of researchers is devoted to the identification of helminthofauna of stray dogs in
Azerbaijan. But these works contain data only for individual types of helminthes and there is no information
in them on the difference of helminthofauna depending on the conditions of keeping dogs of different groups
and environmental factors.
Conditions of keeping animals are influencing directly on helminthofauna of animals, and therefore
comparative studies of helminthofauna of various groups of dogs are topical and have a practical importance.
With considering, depending on the conditions of detention, stray dogs are conventionally divided into
several groups: shepherd dogs, sentry yard dogs, stray dogs living in protected areas, rural stray and urban
stray dogs.
As aresult of the study of helminthofauna of different groups of dogs, depending on the conditions of their content,
it was revealed: in shepherds — 25 kinds of helminthes, in sentry yard dogs — 17 kinds, in dogs that live in protected
areas — 37 kinds, in rural stray dogs — 39 kinds and in urban stray dogs — 13 kinds of helminthes.
The difference in the species composition of the helminthofauna in different groups of dogs is primarily due
to the composition of food in the places where they are kept, since the infection with helminthes is in direct
correlation with the composition of food. It was found that the most dangerous among them are the dogs
that live in the reserve, rural and urban stray dogs. As can be seen from the comparative analysis of the
helminthofauna of stray dogs, depending on the conditions of their maintenance, dogs living in the reserve,
rural and urban stray dogs represent the greatest danger to humans and domestic ruminants, that have
epizootic, epidemiological and ecological significance.
In connection with this, it is proposed to carry out preventive measures that prevent the helminthes infection
of various groups of stray dogs and the possibility of transferring dangerous helminthes to humans and
ruminants. Moving freely in various directions, stray dogs, sometimes infected with pathogenic helminthes,
characteristic of wild animals, contribute to their spread in synanthropic foci.
Stray dogs, being carriers of pathogenic helminthes of humans and domestic ruminants in synanthropic foci
have an important epizootological and epidemiological significance.
In addition, stray dogs, polluting the environment with eggs of a number of pathogenic helminthes, lead to
parasitic contamination, which is also important from an ecological point of view.
In association with the above, it is necessary to develop and carry out more effective preventive measures
in relation to stray dogs (dogs that live in protected areas, stray rural and urban dogs).
Strict adherence to sanitary and hygienic rules is needed to prevent helminthes infection of guard dogs.
It is recommended to reduce the number of shepherds” dogs in private and farm households, their timely and
effective de-worming, and most importantly intensify the fight against echinococcosis.

Key words: shepherd dogs, stray dogs, living in reserves, rural, urban stray dogs, intermediate hosts, abiotic factors

BBEJIEHUE

PacrnipocTpaneHHbIe 10 Beeli Tepputoprn Asepoaiimxana opossturie codaku (Canis famillaris L., 1758)
CUMTAIOTCSI HE TOJBKO OCHOBHBIMHM XO3sl€BAMH OITACHBIX ISl YEJIOBEKA W JOMAIIHUX >KMBOTHBIX
TeIbMUHTOB, HO TaKXKe M HX pACIpOCTPAHUTEISIMH. BaXKHOCTh BOMpOCa BBIABICHUS MPUYUH
PacIpoCTpaHEHHUS TeJIbMUHTOB, BXOIAIIMX B COCTAaB reJIbMUHTO(AYHBI OPOIINX COOAK, OTHOCSIIUXCS
K pa3IM4HbIM  TpyIIaM, ONPEAEIsSeTcs HMX  OKOJOTHYECKHM,  AIHU300TOJOTMYECKHM |
SIUAEMHOIOTHIECKIM 3HAYEHUSIMH.

BrisBnenuto renpMuHTO(PAyHBI Oponsuux cobak B AsepOaiipkaHe TMOCBSIIEHBI PadOTHI psja
uccnenosateneit [5-8]. Ho aTtu paboThl copepkar JaHHBIC TOJBKO OTHOCHUTEIBHO OTACIBHBIX BUJIOB
TeJIbMUHTOB, U B HUX OTCYTCTBYIOT CBEJICHHS M0 OTIUYHMIO TeIbMUHTO(AYHBI, 3aBUCSIIEH OT YCIOBHIA
coJiepKaHus co0aK pa3IMYHBIX FPYIII U SKOJIOTUYECKUX (aKTOPOB.

VYcnoBusi cosiepKaHusl HEMOCPEACTBEHHO BIMSIOT Ha TeIbMUHTO(AYHY *HBOTHBIX, B CBSI3H C 4YeM
CpaBHUTENBLHOE MCCIIEI0BAaHUE TeIbMUHTO(pAYHBI PA3IUYHBIX IPYII COOAK SBISIETCS aKTYaJIbHBIM U
HMeeT PAaKTUYECKOE 3HAYCHNUE.

C ygeTom 3TOro, B 3aBHCUMOCTH OT YCIIOBHUH CO/IEpKaHUs OpOITINX COOAK MBI YCIIOBHO pa3/IeiiiId Ha
HECKOJIBKO TPYII: MAcTyIIbH COOAKU, CTOPOKEBBIE TBOPOBBIE cOOAKH, Oposture coOaku, 0OOUTaroHe
Ha 3aIMOBE/IHBIX TEPPUTOPHUSAX, CEITLCKUE OPOISTINE U TOPOJICKHE Oposane COOAKH.

Lenbto HacTosmmIeld pabOTHl SBISIETCS W3YYEHHWE H TPOBEJACHHE CPABHUTEIHLHOTO aHAIM3a
TeJILMUHTO(AYHBI PA3IMYHBIX TPYI OpOITINX cOOaK B 3aBUCIMOCTH OT YCIIOBHH MX COJICPYKAHUS H
mecTa OOUTaHus.
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MATEPUAJIBI U METOAbI UCCJIELJOBAHUA

Ha pasnuunbix Tteppuropusx AszepbOaiikaHa ¢ y4yeTOM YCIOBUH coOJepKaHUs cobak ObLIo
MCCIIEZIOBAHO METOJIOM TOJHOTO T'eIbMHUHTOJIOTHYECKOTO BCKPBITHS 94 macTyiibh, 88 cTOpOKeBbIX
JBOPOBBIX, 97 cobak, 0OOMTAIOIIMUX HA 3alOBEIHBIX Tepputopusx; 121 cembckux Opomsuux u 109
TOPOACKHX Opoasunx colax.

BunoBoe omnpenenenue TpemaroJ, HecTO M akaHTouedasa MPOBOIWIOCH 110 NMPHUTOTOBICHHBIM U
OKpaIlIeHHBIM KBaCI[OBHIM KapMHUHOM mpemnaparam. [ljis BHUIOBOTO ONpEICNCHHS HEMAaTOd HX
NPOCBETJISUIM B CMECH MOJIOYHOM KHCJIOTHI W TiMIepuHa, B coorHomreHuun 1:1. Ilpum BumoBom
OIpEeICTICHUH FeIbMUHTOB HCIIOJIb30BaK MUKpocKkorbl Olympus oz yBenuueruem x 20 u x 40.

Tpemaronsl, mectonpl u akanrouedanbl gukcupoBanmuch B 70°cmupre, a Hematonbsl — B 4 %
dbopmanuse [5].

PE3YJIBTATBI U UX OBCYKJAEHUE

B pesynbTare uccienoBanuii reIbMUHTO(AaYHBI Pa3TUYHBIX TPYII COOAK B 3aBHCHMOCTH OT yCJIOBHIA
WX COJIep>KaHUs ObLIO BBISABIICHO: Y MACTYIIBUX — 25 BUJIOB FEJIbMUHTOB, Y CTOPOYKEBBIX TBOPOBBIX —
17 BunoB, y cobak, OOMTAIONMX HA 3aMOBEJAHBIX TEPPUTOPUAX, — 37 BHUJIOB, CEIBCKUX OpOISUMX
cobak — 39 BUIOB U TOPOACKUX Opoasunx cobak — 13 BUAOB re1bMUHTOB (Tabdi. 1).

Tabmuua 1 — BeisiBIIieHHBIE BHJIBI TEIBMUHTOB Y pa3IMYHBIX rpymil cobak B A3epOaiimxane
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1 2 3 4 5 6

TpemaToasl
Alaria alata Goeze + - - + -
Plagiorchis elegans Rudolphi + - - + -
Euparium melis Schrank - - + + -
Pharhyngostomumcordatum Diezing + - + + -
Cryptocotyle lingua Creplin - - + - -
IecToabl

Spirometra erinacei-europei Rudolphi - + + + -
Dipylidium caninum Liihe + + + + +
Joyeuxiella rossicum Skrjabin + - + + -
Taenia hydatigena Pallas + - + + -
T. krabbei Moniez - - + - -
T. cervi Christiansen - - + - -
T. pisiformis Bloch + - + + +
T. parenchimatosa Pushmenkov - - + + -
Hydatigera taeniaeformis Batsch + - + + -
Multiceps multiceps Leske + - + + -
Echinococcus granulosus Batsch + + + - +
Alveococcus multilocularis Leuckart - - + + -
Tetratirotaenia polyacantha Leuckart - - + + -
Mesocestoides lineatus Goeze + + + + -
M. corti Hoppli - - + + -
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[Tponomxenue Tadbmuisr 1

1 2 3 4 5 6

M. petrowi Sadychov - - + - +
AxkaHTOnedabl
M. catulinus Kostylew | - 1 - 1 + 1 + | -
HemaTtonnl

Capillaria plica Rudolphi + - - + -
C. putorii Rudolphi - - + + -
Thominx aerophilus Creplin + - - + -
Trichocephalus georgicus Rodonaya + - + + -
T. vulpis Froelich - + - + +
Trichinella spiralis Owen - - + + -
Strongyloides vulpis Petrow - + + - +
Ancylostoma caninum Ercolani + - + + +
Uncinaria stenocephala Railliet - + + + +
Gongylonema pulchrum Molin + + + - -
Grenosoma vulpis Rudolphi - - + + -
Troglostrongylus brevior Gerichter + - - + -
Angiostrongylus vasorum Railliet + - + - -
Molineus patens Dujardin - + + + -
Toxascaris leonina Linstow - + - + +
Toxocara canis Werner + + + + +
T. mystax Zeder - + - + -
Spirocerca lupi Rudolphi + - + + +
Sp. arctica Petrow - + - + +
Spirura rytipleurites Deslongchamps + - + + -
Physaloptera praeputiale Linstow - - + + -
Ph. sibirica Petrow et Gorbunow + - + -
Ascarops strongylina Rudolphi + + - + -
Rictularia affinis Jageskiold + + - + +
R. cahirensis Jagerskiold - + + + -
Dirofilaria repens Railliet et Henry + + + + -
Bcero: 48 25 17 37 39 13

[Ipu cpaBHUTEIBHOM aHAU3€ PACTIPOCTPAHEHHSI TEIBMUHTOB Y COOAK Pa3IMYHBIX TPYIII BHISIBICHO:
y MacTymbux co0ak — 3 BUJIa TpeMaTo/l, 8 BHJIOB IIECTO/, 14 BHIOB HEMATOT;, Y CTOPOIKEBBIX COOAK —
4 Buna niecron, 13 BugOB HeMaTo; y cobak, 0OUTAONUX HAa 3aMOBEIHBIX TEPPUTOPHUSX, — 3 BUAA
Tpemaroa, 16 BuaoB mecton, 1 Bua akanTouedanoB, 17 BHAOB HEMATOJ; Y CEIbCKUX OpOISINX
cobak — 4 Buaa Tpemaro, 12 BuaoB 1ectof, 1 Bua akantoredanos, 22 BUOB HEMATO; Y TOPOJACKUX
Opoastanx cobak — 4 Bua 1ectoq u 9 BUIOB HEMATOT.

PasHuna B BHJIOBOM cOCTaBe TelIbMUHTO(AyHBI Yy pa3IUYHBIX TPYNH cO0akK, MpEXAe BCEro,
o0OyCIIOBJIEHa COCTaBOM IHIIM B MeECTaX HMX COJIEp)KaHUs, TaK Kak 3apakKeHHe TeIbMUHTaMU
HaXOJUTCSI B IPSAMOM KOPPEIATUBHOM CBSI3U € cocTaBoM numu [2, 10].

Tak, B cocTaB MUIM MACTYIIBUX COOAK BXOAST OOMTAIOLIME B OKPECTHOCTAX (pepMbl pa3iivuyHbIE
BUJBI I'PBISYHOB, MCJIKUC ITPECMBIKAIOMIUCCA, HCKOTOPBIC HACCKOMBIC, a TAKKC [oruoIIne Ha (bepMaX
KUBOTHBIC U 3apa’KCHHBIC OTXOJbI, OCTABIINCCA ITOCJIC pa3aCIIKU XKUBOTHBIX. ITo sToit IIpUYIUHEC Y
HUX GBIJII/I OTMCUYCHBI TAKHUE€ OIIACHBIC JIsI 4YCJIOBCKA MW AOMAIIIHUX KBAYHBIX XHUBOTHBIX BHJbBI
reapMHHTOB, Kak Echinococcus granulosus, Multiceps multiceps, Taenia hydatigena. 3apaxenue
nactymbeux cobak Ttpemaromamu (Alaria alata, Plagiorchis elegans, Euparium melis,
Cryptocotyle lingua) mpoucxoauiio mpu UCIOIB30BAHUN UMHU BOJIBI IS IIMUThS U3 OKPECTHBIX OOJIOT.
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[Tuima cTopoXKeBBIX IBOPOBBIX COOaK 0COOBIM pa3HOOOpa3ueM He oTandaeTcs. OHU JOBOJIBCTBYIOTCS
TEM, YTO JaeT WM XO3iMH, a TaKKe CIydalHO TIOMMaHHBIMH TPbI3yHAMH, MEIKUMH
MIPECMBIKAIOIUMHUCS, HACEKOMBIMH, KOTOPBIE SIBIISIOTCS MPOMEKYTOUHBIMU X035€BaMU HEKOTOPBIX
reJbMUHTOB. B CBS3M C 3TUM y 3TOH Tpynmbl co0aK CKyIHBIH COCTaB TeIbMHUHTO(AYHBI,
MpEeACTABICHHBIM B OCHOBHOM HeMaToaamH [3].

N3-3a oTCyTCTBUSA X034€B y OpoAsunx coOak apeayl pacceleHUs W PALMOH MUTaHWUs 3HAUYUTEILHO
mupe. B cocraB UX UM BXOIAT, SBIIIOIIMECS IIPOMEKYTOYHBIMU X0351€BaMU I'€JIBMUHTOB MEJIKUE
Ha3eMHbIE I103BOHOYHBIE M OECIIO3BOHOYHBIE >KMBOTHBIE U, COOTBETCTBEHHO, BMJIOBOM COCTaB
TeJIbMUHTOB Y HUX Pa3HOOOpPa3eH (TpeMaTo/bl, IECTO/bI, aKaHToLe(datbl, HEMAaTOAbl), © OTMEYEHa
BBICOKAsl YUCIICHHOCTh YKa3aHHBIX I€JIbMUHTOB.

Bponsune cobaku mopoii MPOHUKAIOT HA TEPPUTOPUH 3AIIOBEAHUKOB, I71€ TUTAIOTCS TPYNaMH JUKUX
JKUBOTHEIX. Ilo 3ToM IIPUYUHE OHHU 3apaaroTCs Iapa3uTaMu, CBOMCTBEHHBIMHU AJUKHUM XHUBOTHBIM
(Taeniacervi, T. krabbei, T. parenchimatosa, Tr. spiralis), u craHOBsTCS OCHOBHBIMH XO035€BAMHU
STUX T'eJIBMHUHTOB [1].

Haunbonbmras 3apakeHHOCTh reibMUHTaMHu (39 BHIIOB) y CEIBCKUX OpOISYMX COOAK CBS3aHA C UX
obpazoM >xu3HU. OHM MUTAIOTCS BCEBO3MOXHBIMH INPOMEXYTOUHBIMH XO035€BaMHU T'€JIbMUHTOB,
TaKMMH KaK YJIUTKH, CIIM3HU, HACEKOMBIE, TPBI3YHbI, MEJIKME IPECMBIKAIOLINECS, 10XK/IEBbIE YEPBH,
CHUHAHTPOIHbIE NTULBI U IPYTUMH, B CBA3U C YEM 3apaxkatoTcs OOJIBIIMM YHCIOM BHUJOB TPEMATO/,
necroa, akanrornedan u Hemaron. Lllupokuii cnekTp (apean, cocTaB MUIIM W T.J.) AJS MATAHHUS
CeNIbCKUX Opoasiuux co0ak sBIsSETCS NPUUMHON KaYeCTBEHHOI'O U KOJIMYECTBEHHOI'O MHOT000pa3us
TeJIbMUHTO(AaYHBI 3TOH IpyMITbl cOOaK.

HpI/I HCCIICA0OBaHUHU FeJ’ILMI/IHTO(baYHBI ropoacCKux 6pOI[}I‘II/IX cobak ObLIO BBISIBJICHO, 4YTO BI/II[OBOI71
COCTaB ¥ KOJTUYECTBO I'eIbMIHTOB 3TOM rpyInibl HAUMCHbIICC. FOpOI{CKI/Ie 6pOI[$I‘II/I€ co6a1<1/1 IIOMHUMO
OBITOBBIX OTXOOO0B IIMTAKOTCA TaAKKEC BBI6pOIHeHHBIMI/I 3apa’XCHHbBIMU BHYTPCHHOCTIMU y60f1HLIX
JKUBOTHBIX BOJIM3HU HCKOHTPOJUPYCMBIX ITYHKTOB I10 Pa3AaCIKEC AOMAIIHUX XHWBOTHBIX, d TAKXKC
Pa3jIMUHBIMU TPBISYHAMU HW MCIKUMH IMPECMBIKAIOIIUMUCH. IlIo »roit INpUYNHC KpPpOME BHIOB
Diplopylidium nolleri, Joyeuxiella rossicum, Mesocestoides lineatus, stu cobaku 3apaxaroTcs
TaKMMHM OIAaCHBIMHM A YCJIIOBCKA MW JOMAIIHHMX JMXBAa4YHBIX JKHUBOTHBIX TICIIBMHUHTaAMH, KakK
Echinococcus granulosus, Multiceps multiceps, Taenia hydatigena [4,11].

Bbponsune cobaku B pacnpoCTpaHEHUH 3THUX 3-X BUJOB I'eIbMUHTOB UTPAIOT PEIIAIOIIYI0 POJIb.
BunoBoe pazHooOpa3ue u 4MCIEHHOCTh FeIbMMHTOB Opoasiunx co0ak, 0OUTaroIMe Ha 3aII0BEAHbBIX
TEPPUTOPHUSX, U CETBCKUX OPOIIUMX COOAK BBIIIE IO CPABHEHHIO C TOPOJACKUMHU COOAKaMH.

Hanuuue B nouBe pa3inuuHbIX TeppuTopuil A3zepOaiiakana 6J1aronpusATHBIX ONTUMAIbHBIX YCIOBUI
JUISL COXPAHEHUS KU3HEICSATEIbHOCTH SIMIl T€OreIbMUHTOB CIIOCOOCTBYET 3apakKEHHUIO Pa3IUYHbIX
rpymn cobak psiiom Hemaro; (Toxascaris leonina, Toxocara canis, T. mystax, Uncinaria stenocephala,
Ancylostoma caninum, Molineus patens), uMerOmUX BaXXHOE AMH300TOJIOTMYECKOE U
SMHIEMHUOJIOTHYECKOE 3HaUeHHE [7].

Kak BHIHO M3 CpPaBHUTENBHOIO aHAIN3a reIbMUHTO(AayHBI OpoAsunX cO0aK, YUYUTHIBAsS YCIOBUS
UX cojepxaHus, cobaku, OOMTAIOLIME Ha TEPPUTOPUHU 3AMOBEIHHKA, CEIbCKHE U TOPOJCKUE
Oponsune cobaKku MpeiCTaBIsIOT HanOOJBIIYI0 OMACHOCTh JJISl YeIOBEKa U JIOMAIIHUX KBa4HbIX
KUBOTHBIX. becnpensaTcTBeHHO mMepeMeniasch B pa3MyHBbIX HaIpaBiIeHUSAX, Oponasuue cobaku,
[IOPOM  3apaxasCchb IIaTON€HHBIMU TIE€JIBMUHTAMM, CBOMCTBEHHBIMM JHKHM KMBOTHBIM,
CIIOCOOCTBYIOT HMX pacHpOCTPAaHEHHI0 B CHHAHTPOMHBIX oyarax. bponsuue cobaku, SBISACH
[IEPEHOCYMKAMHU IIATOTEHHBIX TEJIbMUHTOB YEJIIOBEKa W JOMAIIHMX JKBAYHBIX JKMBOTHBIX B
CHHAHTPOITHBIX 0Yarax, UMEIOT BAJKHOE MU300TOJOTMYECKOE U MUIEMHOJIOTMYECKOE 3HAUEHUE.

Kpome Toro, Opoasume coOaku, 3arps3Hss OKPYKAIOIIYI0 Cpely sHIaMHu psaa MaTOTeHHBIX
reJIbMUHTOB, IPUBOJAAT K Iapa3UTapHOMY 3arpsi3HEHHIO, YTO TAK)KE BAXKHO C 3KOJIOIMYECKOU
TOUYKH 3PEHUS.
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B cBs3u ¢ BBIIEH3NIOKEHHBIM, HEO0X0AMMO pa3paboTath M NPOBOJAUTH Oosiee 3(p(EeKTUBHBIC
NpOPUIAKTHYECKUE MEpPhl IO OTHOIIEHHI0 K OpoasuuM cobakaMm (coOakam, OOWTAIOIMM Ha
3aMOBE/IHBIX TEPPUTOPHSIX, OPOJSIYUM CEIILCKUM U TOPOACKUAM coOaKam).

HCO6XOI[I/IMO CTporoe CO6J'IIOI[€HI/Ie CaHUTAPHO-TUTUCHUYCCKUX IIpaBUJI, IMMPECAOTBpAlIArOIINX
3apa’XCHUC I'CJIbMUHTAMU CTOPOIKECBLIX ABOPOBBIX cobax.

PexomeHyeTcst CHUKEHHME YUCIEHHOCTH MACTYIIbUX CO0aK B YAaCTHBIX U (PePMEPCKUX XO3AHCTBAX,
UX CBOEBpeMeHHast M 3P EeKTUBHAS JETEIbMUHTU3ALMUS, U CaMOE TJIaBHOE — YCHJIEHHE OOphOBI ¢
9XHHOKOKKO30M.

B mepBmekTuBe MaNbHEHIINX HCCIEIOBAaHUNA Hamu OyJIeT NpPOBENEH CPaBHUTEIBHBIA aHAIN3
reJIbMUHTO(AYHBl APYTHX BUAOB cOOaK (CIy»KeOHBIX, TPUPEPMEPCKUX H JIp.) U MPEACTaBICHBI Ha
HAyYHOM OCHOBaHUH NMPO(UIAKTHUECKIE MEPOIPUATHS U MEPbI OOPHOBI C OTTACHBIMU JIJIS YEJIOBEKA
Y JOMANIHUX >KUBOTHBIX T€JIbMUHTAMH.

BbIBO/IbI

1. Pa3numia B BHJOBOM COCTaBe I"CJ'IBMI/IHTO(baYHbI Y Pa3/IMYHBIX T'PYIIL CO6aK, IpexKac BCCTO,
06YCJIOBJI€H3 COCTaBOM IHUIINM B MCCTaX HMX COACPIKAHUSA, TAK KaK 3apaXCHUC I'CJIbBMUHTAMHU
HaxoauTcCs B HpHMOﬁ KOppGJ’IHTHBHOﬁ CBA3H C COCTAaBOM ITHUIIIH.

2. TD'pynmsl cobak, OOMTAOIMUX HA TEPPUTOPHH 3aMOBEIHHKOB, CEITLCKUE U TOPOJACKHE Oposune
co0aku UMEIOT OoJiee OOMIMPHYIO TeIbMUHTO(GAYHY U MPEACTABISIOT HAUOOIBIIYIO OMTACHOCTh
JUTSL 9eJI0BEKA U IOMAITHHX JKBAYHBIX KHBOTHBIX.
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KPAHIOJIOTTYHUM ITPO®LIb BOBKA 3BUYMAMHOI'O
CANIS LUPUS L., 1758 (CANIDAE) IIBAEHHOT' O CXOJY YKPATHU

Jlebenera H. 1., Jomniu B. 1., 3amypa A. C.

3anopizbkuii HAYIOHAILHUL YHI8EpcUmem
69600, Ykpaina, 3anopidxcorcs, eyn. Kykoecvkoeo, 66
natalyredfox@gmail.com

JocmimkeHi MeTpudHI 03HaKH KPaHIaJbHOTO CKeJleTa BOBKA 3BHYAMHOTO MIBAEHHOTO cxoxy Ykpainu. YUepem
xmxaka Me3onedarniusoro Tumy (LI = 53,44 %). He3Baxkaroun Ha Te, 1110 Maiibke 3a BCiIMa MOKa3HUKAMHU CaMIIi
XIDKaKa JIEII0 KPYIHIII 32 CAMUIIb, BIPOTiHI CTATEBI BIIMiHHOCTI CIIOCTEPIraroThes Ui 8§ i3 23 MOCIiKyBaHIX
KpaHIOMETPUYHUX O3HaK. Po3mMax BHI0BOT MiHIIMBOCTI KpaHIOMETPUYHHUX O3HAK BOBKA JIOCIIIXKYBAHOT'O PETiOHY
cknanas 7,46 %. HaiiOinpin MiHIMBUMYU O3HaKaMHU € HIMPUHA POCTPYMY Ta IIMPHHA MiX ikiIamMu. BapiaOenbHicTh
O3HaK Olnbllla y caMHIb MOPIBHSAHO 3 camusmu (po3max 9,64 % Ta 7,24 % BinnoBinHo). OcHOBHUMIT BKJIaz y
3araJibHy MIiHJMBICTh 9-TH O3HaK KpaHIaJbHOIO CKelleTa (OCHOBHA JIOBXKMHA, OBXKMHA JIMIILOBOTO BiJJIiTY,
MacToifHa IIMPHUHA, MIXKOKOBA IIMPHHA, IIHPHHA MK HaJOKOBUMHM BiJPOCTKaMH, BIJIMYHA INIUPHHA; IINPHHA
pOCTpyMYy, IIMPHHA TBEPIOTO MMiAHEOIHHS, JOBKIHA HI)KHBOT LIIEJIETIN) BHOCSTH CaMIli, a 3a 4 (J0BXHHA TBEPAOTO
iAHeOIHHA, TOTIINYHA [UPHHA, IIUPHHA MK iKJIAMH, TOBKHHA BEPXHBOTO PSAYy HIYHHUX 3yOiB) — CaMHUIII.
INokasHuk crareBoro ITUMOp(di3My KpaHIOMETPHYHMX O3HAK JOCHIIKYBAaHOTO BHAY Bapiloe B Mexax 1,05-
7,14 %, ycepemueHmii mokasHUK ckiamae 2,91 %, mo CBITYUTH MpO HE3HAYHWH CTYIIHB MPOSBY CTATEBOTO
auMop(i3My BOBKa 3BUYAIHOTO MIBJICHHOTO CXOAY YKpaiHu.

Kniouosi crosa: 606k 36uuatinuil, KpaniomempuyHi 03HAKU, MOPEOI0CIUHEe PISHOMAHIMMSA, MIHAUBICIb, KOeiyicHm

sapiayii, NOKA3HUKU CMAmMe8o20 OUMopQizmy.

Jle6enesa H .M., [Jomumu B. ., 3amypa A. C. KPAHUOJIOTUYECKU TIPO®UIIL BOJIKA
OBbIKHOBEHHOI'O CANIS LUPUS L., 1758 (CANIDAE) IOI'O-BOCTOKA YKPAUHBI / 3anopoxckuii
HallMOHAJILHBIN YHUBEpCUTET, 69600, Ykpauna, 3anopoxne, yi. KykoBckoro, 66
HccenenoBanpl MeTprUecKre IPH3HAKK KPAHHAIBHOTO CKEJIeTa BOJIKA OOBIKHOBEHHOTO FOT0-BOCTOKA Y KPaWHBI.
UYepen xumrauka Me3onedanuaeckoro tuma (LI = 53,44 %). HecMoTps Ha TO, YTO MOYTH IO BCEM TTOKA3aTEIIM
caMIibl XWIIHUKAa HECKOJBKO KPYITHEE CaMOK, JOCTOBEpPHbIE IOJIOBBIC OTIMYMS HaOmomatorcs it 8 m3 23
HCCIIEyeMbIX NPHU3HAKOB. Pasmax BHIOBOH M3MEHYMBOCTH KPaHMOMETPUYECKHX IIPU3HAKOB BOJIKA
HCCIIeyeMOro perrona coctasisu 7,46 %. Hanboree M13MEHIMBBIMY NIPU3HAKAMH SIBIISTIOTCS IIMPHUHA POCTPYMa
U IIMpHHA MKy KIIbIKaMu. BaprabensHoCTh MPU3HAKOB OOJIBINE Y CAMOK 110 CPAaBHEHMIO C camIlaMu (pa3Max
9,64 % u 7,24 % cootBercTBeHHO). OCHOBHOI1 BKJIaJ1 B OOIIYI0 K3MEHYMBOCTD 9-TH MPU3HAKOB (OCHOBHAS JUIMHA,
JUIMHA JIMLEBOTO OT/elNa, MacTOMHAs [MPHUHA, MEXKIJIa3HUYHAs IIUPHHA, [IMPUHA MEXIY HaArJIa3HUYHBIMU
OTPOCTKaMH, CKyJIOBasl IMPUHA, IIMPUHA POCTPYMa, HIMPUHA TBEPAOTO HeOa, IJIMHA HIDKHEH YeI0CTH) BHOCST
camIpl, a 4-X (AJMHa TBepAOro Heba, 3aThlIOYHAs LIMPUHA, NIMPUHA MEXAY KJIBIKAMH, [UIMHA BEPXHETO psiia
Hie4HbIX 3y0oB) — camku. [lokazaresb 1osoBOro AuMopdu3Ma KpaHHOMETPUUECKHE MPU3HAKOB M3Yy4aeMOro
BU/a BapeUpyeT B npeaenax 1,05-7,14 %, ycpenHeHHBIH moKa3arenb cocTaBiseT 2,91 %, 94To CBHAETENTBCTBYET
0 HE3HAYMTENHHON CTENeHH MPOSBICHNUS MOJIOBOH TMMOP(N3M BOJIKAa OOBIKHOBEHHOT'O IOT0-BOCTOKA Y KPAHHBI.
Kniouegvie crosa: 6oax 00bIKHOGEHHbIN, KpanuoOMempuuecKue HNpUsHaKu, mopghorocuueckoe pasHoobpasue,
UBMEHUUBOCMb, KOIDDuUYyUeHm eapuayuu, NOKA3ameib Noi06020 OUMOPHUIMA.

Lebedeva N. I., Domnich V. I., Zamura A. S. GREY SOUTHEAST UKRAINE WOLF CANIS LUPUS L., 1758
(CANIDAE) CRANIOLOGICAL PROFILE [/ Zaporizhzhya national university; 69600, Ukraine
Zaporizhzhya, Zhukovsky str., 66

It is well-known that cranial skeleton traits are most informative in variability studies. A skull is one of the
most stable morphological structures, with its traits allowing to define distinctions and estimate both
intraspecies and interspecies variability. The aim of this work was the grey southeast Ukraine wolf skull
morphological variety features research.

We have examined wolf skulls from the scientific collection of forest biology, game management and
ichthyology department of the Zaporizhzhya national university. The cranial skeleton variability estimation
has been done employing 23 different traits. The most relevant linear bone reference points which form
craniometry foundation were chosen.

Mesocephalic type wolf skull (Cl = 53,44 %) is massive and high with the extended foreface. The predator
facial skull length is typically about 60 % of skull length.

According to all measured indices, predator males were slightly larger than females. However, significant sexual
distinctions were observed for 8 out of 23 investigated traits: postcranial and zygomatic width, rostrum and hard
palate width, skull height, length of the upper and lower jaw teeth, length of the molar lower jaw teeth.
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The range of wolf males variability was 4,90-12,14 %, and females — 4,32-13,96 %. In males, the following
5 traits were most variable: the basic length, mastoid width, width between supraorbital processes, rostrum
width, width between the canines. Only the width between the canines was the most variable in females.

The range of predator craniometric traits specific variability was 7,46 %. The most variable traits were the
rostrum width and width between the canines. It is notable that trait variability is higher in females in
comparison with males.

Males provide major contribution to the general variability of 9 traits (the basic length, facial skull length,
mastoid width, interorbital width, width between supraorbital processes, zygomatic width, rostrum width, hard
palate width, length of the lower jaw), and females only to 4 traits (hard palate length, postcranial width, width
between canines, length of the molar teeth of the upper jaw).

The craniometric traits sexual dimorphism index (Pd) of the studied species varied within 1,05-7,14 %. The
postcranial width, rostrum width and skull height had the highest Pd, and the largest and condylobasal length,
interorbital and postorbital width, width between supraorbital processes, brain chamber width, width between
the canines, length of the lower jaw had the lowest Pd. Grey southeast Ukraine wolf cranial skeleton average
sexual dimorphism index was 2,91 % only that demonstrates its insignificant degree.

Our analysis has revealed certain morphological wolf skull features which can become the basis for detailed
studies of these species morphological variety structure and its formation mechanisms.
Key words: gray wolf, craniometric traits, morphological variety, variability, variation coefficient, sexual
dimorphism index.

BCTYII

[Nomimopdism  monymsiii  popmye mopdosnoriune  pisHomanitts (MP), sxke € omiero i3
(byHIaMEHTATLHUX BIIACTUBOCTEH MPHUPO/IH, HEBII'€MHOI0 YaCTHHOI 010J0TIYHOro pizHOMAaHITTS [1].
B3arai moniMopdi3zm momysisiii po3risiIaEThesl 3 TOYKH 30PY aIalITUBHUX BIIACTHBOCTEH )KUBOT MaTepii,
a BJIACHE BHYTPILIHHOBHIOBA MIHJIMBICTH IOB’s3aHa 3 BIUIUBOM O10TMYHUX Ta a0l0TWYHHUX YMHHUKIB
JOBKLLISA 1 BiTOOpaXKye afanTariito Oprafi3miB JI0 JJOKATBHUX YMOB MEIITKaHHS [2].

OctanHiM yacoM Bce Oinbllle yBaru npuaiisierbcs MP, OCHOBHMMH KOMIOHEHTaMH SIKOTO €
IHAMBIAyanbHa, BIKOBa, cTareBa Ta reorpadiuyHa ¢opmu MiHaIuBOCTI. CHIBBIIHOIIEHHS MIX
3a3HaYeHUMHU (OpMaMM MIHJIMBOCTI BU3HAYa€ CTPYKTypy MP, mociipkeHHS SKOTO € YMOBOIO
Mi3HAHHS MEXaHi3MiB ()OPMyBaHHS PI3HOMAHITTS OpraHi3mis 3araiom [3-5].

3arajbHOBIJIOMO, 1110 HaiO11b11I iHHOPMATUBHUMU ITPU BUBUEHHI MIHJIMBOCTI € 03HAKU KpaHI1aJIbHOTO
ckenera. Yepen — ojHa 3 HallcTaOUIBHIMINX MOP(OCTPYKTYp, O3HAKHU SKOI J03BOJSIOTH (IKCYBaTH
BI/IMIHHOCTI Ta OI[IHIOBATH 1 BHYTPIIIHBOBUIOBY, 1 MIKBHJOBY MIHIUBICTh. J[1s BHUBUYEHHS
MIHJIMBOCTI TBapUH YacTillle BUKOPUCTOBYIOTH JIIHINHI pO3MIpH Ta MPOIOopIii uepena. 3 0AHOro 60Ky,
KpaHIOMETPUYHI BIJHOCSATBHCS O HAMOLIbII CTaOUIBHUX MOKA3HUKIB OpPraHi3My, a iX MIiHJIUBICTh
BKa3ye Ha BIAHOCHO TPHUBAJIl aJaNTHUBHI Mpoliecu B momyisauii. 3 1HIOro 00Ky, KpaHIOMETpHUUHI
O3HAKH TAKOK CXWJIbHI IO MIHIIMBOCTI I1iJ BIUIMBOM €KOJIOTiYHUX (hakTopis [4, 6-8].

Merta poboTtu nosisirania B IOCJI1PKEHHI 0COOJIMBOCTEN MOP(OIOriYHOTO pI3HOMAHITTS Yyeperna BOBKa
3BMYAIHOTO MiBJIEHHOTO CXO/ly YKpaiHu.

MATEPIAJIM TA METOIHU AOCJ/IIKEHD

Marepianiom 17151 JOCHIKEHHs OyJIM Yepenu BoBKa 3BHuaiiHoro (51 cameusp, 38 caMullh) HayKOBOi
KoJekuii kadeapu 6ioJorii Jicy, MUCIMBCTBO3HABCTBA Ta 1XTIONOTil 3amopi3bKOro HalioHAJIBHOTO
yHiBepcuteTy. OLliHKa MiHJIMBOCTI KpaHiaJIbHOT'O CKeJleTa MpoBoAMiIach 3a 23 ozHakamu. OOupanucs
HaNWOUIbII TOIUIBHI JUISL IIaTHOCTHKY JIIHIMHI KICTKOB1 OPIEHTUPH, SIK1 € 6a30BUMH I KpaHIOMETpii
(puc. 1). BumiproBaHHsi BUKOHaHI eeKTpoHHUM mranreniupkynem [III-1-200-0,01.

Hedaniyauii inAEKC po3paxoByBaln 3a GOPMYIIOIO:
B
Ol = T 100 %, (1)
ne LI — nedaniuyauii ingekc;
BII — BuyinyHa mupuHa;
KJI — konauno0a3aapbHa JOBKHUHA.
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Puc.1. Cxema  BuMIpIOBaHb  KpaHIOMETPHYHUX  O3HaK: | —HaWOUIbIIA  JOBXKHHA;
2 — KoHAMIO0Oa3aJlbHA JOBXKHMHA; 3 —OCHOBHA [IOBXKMHA; 4 — JOBXKMHA JIMI[bOBOTO BIJJLIY;
5 — TOBXKHMHA TBEPAOTO IMMiTHEOIHHS; 6 — JOBXKMHA MO3KOBOTO BiJJIUTy; 7 —MacTOiqHA HIMPUHA;
8 —MDKOKOBa  mMpUHA; 9 —3a0KkoBa  MIMPHHA; 10 —mupuHa  MDK  HAJOKOBUMH
BigpocTtkamu; 11 — mmpuHa MO3KOBOI KamepH;l12 — moTHIMYHA MUpWHA; 13 — BWIMYHA HIMPHHA;
14 — mmpuHa pocTpyMy (Haj iknaMu); 15 — mupuna Mix ikiiamy; 16 — muprHa TBEPAOTO MiJHEOIHHS
(mo3aay xuxoro 3yba); 17 — Bucora ueperna; 18 — nomkuHa HIOKHBOI 11eaeny; 19 — BUcoTa HIKHBOT
meneny; 20 — AOBXKHMHA BEPXHBOTO pALy 3yOiB; 21 — JOBXKHMHA BEPXHBOIO pALY IIIUYHUX 3YOIB;
22 — OBXHMHA HIDKHBOTO sy 3y0iB; 23 — HOBKHHA HU)KHBOTO PSIY MIIYHUX 3YOiB.

CrateBi BIIMIHHOCTI O3HAaK OIIHIOBATH Y BIZICOTKAX 3a (hOPMYIIOIO:

pd = Xm0, )

m

ne Pd — noka3Huk crareBoro 1uMopdizMy 03HaKH;
XmTa Xfm — cepeHs BEIUYMHA O3HAKH CaMIliB Ta caMHIIb [9].

VYcepenHeHu MOKa3HUK CTATEBOTO AUMOP(}i3My BU3HAUAIHN 32 POPMYIIOIO:

pp = ¢ (3)

n

ne PD — ycepenHeHuit mokazHUK cTaTeBOro 1uMopdizmy;
Pd — moka3Huk crareBoro 1uMopdismMy 03HaKH; N — KUIbKICTh 03HaK [9].

PiBenbp MiHnMBOCTI BU3Hauanu 3a koedinieHTtoM Bapiauii (Cv). [Ipu anami3i nmepBUHHUX AaHUX
3aCTOCOBAHO METOAM BapialliiiHoi cratuctuku [10].

PE3YJIbTATH TA IX OBGITOBOPEHHS

Hns npencraBHukiB Canidae XxapakTepHi 3arajbHi O3HAaKM KpaHiaJbHOro ckenera. OpOita
HE3aMKHEHa, 3JIMBAEThCS 31 CKPOHEBOIO SIMKOIO, Y 3B’A3KY 3 UMM J100p€ PO3BMHEHUN BUIMYHHMA
BIIPOCTOK J1000BOI KicTkH. CKpOHEBi JIiHIT 3MMBAIOTHCS B 30BHIIIHIA cariTaabHUM TpeOiHb, SKUN
YITKO BIJJOKPEMITIOE CKPOHEB1 IMKH. MK JTUITLOBUM 1 MO3KOBUM YEPETIOM € TIepexoTuieHHs . Dikcarlis
3 HOCOBUMH BIJPOCTKaMM JIOOOBUX KICTOK, JHIIbOBOIO ITOBEPXHEI0 BEPXHBOIIEIENHOI KiCTKU
1 HOCOBUM BIJJPOCTKOM pI3IEBOT KICTKM BIJIOYBA€ThCS 3aBISIKM CHHIECMOCHOMY IIBY. Tomy
MIKHOCOBUH, HOCOpPI3LEBUI IIBU MPOTSATOM JKUTTS HE KOCTECHIIOTh. 3aBISKH LbOMY MOXIIMBA
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€KCKYpCisi HOCOBOI MOPOKHUHY TPU MOCHIICHH] aKTy AuXaHHS. HYoKHS mienerna CKIaaaeTbest 3 JBOX
MOJIOBHMH, IO 3’€HaHI MDKpI3IEeBOr0 3B’sa3kor0. OcobnuBicTiO veperna mpeactaBHukiB Canidae,
30KpeMa BOBKa, € (hikcalis BHIMYHOI KICTKM JI0 HIOPCTKOCTI BEPXHBOLIENEMHOI KICTKH 3a
JIOIIOMOTOI0 BUWJIMYHOLIEenHoro msa [11, 12].

Yepen BoBka Me3ouedaniynoro tuny (LI = 53,44 %): macuBHUIA, BUCOKHIA 13 BUJOBXKEHOIO JIUIIEBOIO
4acTUHO. JI0B)KMHA JIMIILOBOTO BiJJILTY X¥MKaka ckiaiae 6im3bko 60 % nopxuau yepena. [lutanns
cTaTeBoro IuMoOp(dizMy pO3IIISIAETHCS OUIBIIICTIO aBTOPIB, SKi MPAIIOIOTH 3 OCTEOJIOTTYHUMHU
KOJICKIIISIMU X¥DKaKiB. barato aBTopiB BKazyroTh, 110 Cobadi XxapakTepu3yIThCSl BAPA3HUM CTATEBUM
TuMop(hi3MOM KpaHIOJIOTIYHUX O3HAK. 332 HAITMMH JaHUMH, Maibke 32 BCiMa MOKa3HUKAMH CaMIIi
JOCITIDKYBAHOTO XIDKaka JeII0 KPYIMHINN 3a caMuIlb. AJie BIpOTiAHI CTaTeBl BIAMIHHOCTI
criocrepiraotbes it 8 13 23 MoCHipKyBaHUX O3HAK: MOTHIMYHA Ta BWJIMYHA MIUPHUHA, IIUPUHA
pPOCTpyMY Ta TBEPJOTO IMiAHEOIHHS, BUCOTA YepeIly, JOBKUHA BEPXHHOT'O Ta HIXKHBOTO PsJIiB 3YOiB,
JIOBKMHA HIKHBOTO PSITy IMIIYHUX 3y0iB (Tadu. 1).

Tabnuis 1 — KpaniomeTpuyHa xapakTepuCTHKa BOBKA 3BUUAHOTO MiBAHSA YKpaiHU

Cami (n =51) Camutii (n = 38)
O3naku : — : —
min -max X + my min-max | X + mg
1. Haiibinpma gOBKHHA 207-273 246,38 + 2,01 | 205-272 | 242,18 +2,49
2. Koummno6a3anbHa TOBXHHA 195-250 230,42+ 2,06 | 195-260 | 226,81+ 2,28
3. OcHOBHAa I0OBXHHA 126-234 207,57 +3,47 | 178-244 | 211,15+2,80
4. JloBXHHA JIMIIHOBOTO BIIILTY 121-178 138,16 £1,51 | 112-148 | 134,03+ 1,53
5. JloBxrHa TBEPJOTO ITiTHEOTHHS 95-127 113,42 +1,01 94-127 110,23 +£ 1,27
6. JloBxrHA MO3KOBOTO BiIILITY 86-127 108,10 + 1,52 79-120 103,60+ 1,72
7. MacroinHa mmpuHa 52-99 74,20+ 1,13 59-80 71,69 + 0,98
8. MixokoBa IUpHUHA 35-57 43,86 + 0,58 34-50 43,05 + 0,59
9. 3aokoBa mmupuHa 35-47 41,31+ 0,39 35-45 40,69 + 0,49
10. gﬁgﬁggﬂ“ﬁ:mpommﬂ 47-75 59,27+0,87 | 4570 | 58,65+0,88
11. [MIupuHa MO3KOBOI KaMepH 43-68 63,25+ 0,54 51-68 62,06 + 0,64
12. TloTunuyHa mMprUHa 69-96 77,45+ 0,81** 46-82 73,41 +£ 1,05
13. BwinyHa mmprHa 103-144 | 124,95+ 1,37*** 104-128 | 119,03 +0,95
14. lupuna poctpymy 31-66 43,25+ 0,71** | 30-47 40,16 + 0,65
15. [MupunHa Mix iKITaMu 21-35 27,85+ 0,47 23-37 27,37+ 0,62
16. [lIupuHa TBEpAOTO i THEOIHHS 54-82 67,96 + 0,93* 53-75 64,89 + 0,88
17. Bucota yeperna 68-101 83,18 + 1,04** 65-90 78,35+ 1,20
18. JloBXHHA HUXKHBOT IIIEJICITH 80-194 17455+2,60 | 154-186 | 171,94+ 1,27
19. Bucora HIDKHBOI IIEJIenH 60-91 77,00+ 1,01 62-87 74,79 + 1,08
20. JlopxxnHa BepXHBOTO psaxy 3yoiB | 107-131 | 120,48 +£0,84** | 101-128 | 116,58 + 1,08
2L i‘i’j;“leij‘%"iXHboro pAny 7190 | 8300+061 | 70-89 | 81,32+0,77
22. ]JIoB)KWHA HIKHBOTO PsiTy 3yOiB 105-137 |121,89+1,00**| 105-127 | 117,72 +1,03
23. i‘;jf;‘;:y‘gf‘*wm pARY 76-99 | 91,70 +£0,68%* | 74-95 | 88,42+0,80

Ipumitka: *o = 0,05; **a, = 0,01; ***¢ = 0,001
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Jliama3oH MIHJIMBOCTI CcaMIliB BOBKAa JOCIIIKyBaHOTO periony ckiagaB 4,90-12,14 %
(y cepenapomy 7,95 %), a y camunp — 4,32-13,96 % (B cepenabomy 7,32 %). V camiiiB HaiiOiIbIII
MIHJIMBUMH € 5 o3Hak: ocHoBHa nomxuHa (Cv = 11,08), macroigna mupuna (Cv = 10,13),
mupuHa Mk HagokoBuMHU Bigpoctkamu (Cv = 10,09), mmpuna poctpymy (Cv = 11,40), mmpuna
Mix ikmamu (Cv = 12,14). V camunp HaiOLIbII MIHIUBUMHU € JIMIIE MIMPUHA MK 1KJIaMH

(Cv =13,96) (puc. 2).

Cv, %
15

13

11

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

——caMii —@—camui =—BHI0Ba

Puc. 2. MiHIUBICTh KpaHIOMETPUYHUX O3HAK BOBKA 3BUYAMHOIO MIBJIEHHOTO CX01y YKpaiHu (03HAKH
HaBEJIEHO Ha CXeMi BUMIpIOBaHb pHcC. 1)

Po3max BHI0OBOi MIHIMBOCTI KpaHIOMETPUYHUX O3HAK BOBKa JOCIIIKYBAaHOTO PETIOHY CKIIaJaB
7,46 %. Haii0inpIl MIiHIMBUMH O3HAKAMH € MIMPHHA POCTPYMY Ta IMHMpHHA MK ikimamu. Coiin
3a3HAYUTH, 110 BapiabeNbHICTh 03HAK OLIbIIa B CAaMHIlb MOPIBHAHO 3 caMLsIMU (po3Max 9,64 % Ta
7,24 % BinnoBigHO). 3a 9 o3HakaMu (OCHOBHA JIOBXKHHA, JOBXKHWHA JIMIIBOBOTO BTy, MacTOiTHA
IIMpYHA, MIXKOKOBA IIUPUHA, MIMPUHA MK HaJOKOBHUMH BiIpOCTKAMH, BUJIMYHA IIUPUHA; ITUPHUHA
pOCTpyMy, IMPUHA TBEPAOTO ITiTHEOIHHS, TOBKWHA HUKHBOT IIEJICTIH) OCHOBHUH BKJIAJ] y 3arajibHy
MIHJIUBICTh BHOCSITH caMili, a 3a 4 (JOBXXHWHA TBEPJOTO MiAHEOIHHS, MOTWINYHA IIUPUHA, TUPHUHA
MDXK 1KJIaMH, TOBXXKHUHA BEPXHBOTO PAY IIIYHUX 3YO1B) — camuiii (puc. 2).

[TokasHuk crareBoro AuUMOpQi3My KpaHIOMETPUYHUX O3HAK JIOCHIJKYBAaHOTO BHJY Bapiloe B
mexax 1,05-7,14 %. HaiiGinpmmmu Pd BigzHawaroThes moTwiMuHa mwmpuHa (5,22 %), mupuHa
poctpymy (7,14 %) ta Bucota uepena (5,81 %), a HaiimeHnmmmu — HaiOinema (1,70 %) Ta
koHaunoOasaneHa (1,57 %) nosxuna, mixkokona (1,85 %) ta 3aokosa (1,50 %) mupuna, muprHa
MiX HaoKOBUMHU Bigpoctkamu (1,05 %), mupuna Mmo3koBoi kamepu (1,88 %), mmprHa Mix iKIamMu
(1,72 %), noexxuna HkHBOI menenu (1,50 %). PD kpaniomnoriuHoro ckeneta ckianae 2,91 %, 1o
CBIJTYUTH MIPO HE3HAYHUH CTYMIHb NMPOSBY CTATEBOr0 TUMOP(I3My BOBKA 3BUYANHOTO MiBJAEHHOIO
cxony YKpaiHu.

[linm wac mpoBemeHOro aHaji3y BHSBJCHI TEBHI MOPQOIOTidHI OCOOMMBOCTI 4Yeperna BOBKa, SKi
MOXYTh CTaTH MIAIPYHTSAM ACTAIbHUX JOCIIIKEHb 1 CTPYKTYpU MOP(OJIOTIYHOTO Pi3HOMAHITTS
JOCITIKYBAHOTO BUY 1 MEXaHi3MiB HOT0 pOpMyBaHHS.
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BUCHOBKHA

Yepen BoBka mesonedaniynoro tumy (LI = 53,44 %). He3pakarouum Ha Te, 1110 Maike 3a BCiMa
MOKa3HUKaMM CaMIli XW)Kaka Jemo KPYIHINN 3a CaMHuIlb, BIPOTiAHI CTaTeBi BiIMIHHOCTI
CIIOCTEPIratoThes A § 13 23 MOCTiPKYBaHUX KPaHIOMETPUYHHUX O3HAK.

Po3max BHI0BOi MIHJIMBOCTI KPaHIOMETPHYHUX O3HAK BOBKA JIOCIIKYBAHOTO PETIOHY CKIIaJaB
7,46 %. HaifOinpm MiHIMBMMM O3HAKaMHU € IIMPHHA POCTPYMY Ta IIMPUHA MK I1KJIaMH.
BapiaOenbHicTs 03HaK Oiiblla y camMHIb MOPIBHAHO 3 caMisiMU (po3max 9,64 % Tta 7,24 %
BIJITOB1JTHO).

OCHOBHWUI BKJIQJ] Y 3araJIbHY MIHJIMBICTh 32 9 03HAKaMHU KpaHIaTbHOTO CKEJIeTa BHOCSATH CaMIIi,
a 3a 4 — camur.

[Toka3HuK cTaTeBOro AUMOpP(}i3My KpaHIOMETPUYHHX O3HAK JOCIHIIKYBAaHOTO BHUJY Bapiloe B
mexax 1,05-7,14 %, ycepennenuit mokaszHuk ckiagae 2,91 %, mo CBiAYXATH MPO HE3HAYHUI
CTYITIHb MPOSIBY CTATEBOT'0 AUMOP(i3My BOBKA 3BHUAWHOTO MIBACHHOTO CXOAY Y KpaiHH.
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ANALYSIS OF PHYSICAL-MORPHOLOGICAL INDICATORS OF EGGS
OF DIFFERENT COLOR IN THE SHAOXING BREED OF DUCKS
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The results of the analysis of physical-morphological indicators of eggs with a shell of different colors of the
Shaoxing duck breed are presented in the article. As a result of studies, 1337 eggs, a significant difference was
found between the weight indices, the egg shape index, the strength of the shell, the thickness of the shell of
the egg (p < 0,01) in the eggs of white and green colour. The necessity of further studying the genetic diversity
of birds, which causes the individual variability of indices of individual birds, is substantiated

Key words: egg mass, duck, shape index, Shaoxing breed, strength, shell thickness.
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AHAJII3 PIBUKO-MOPDOJIOITYHUX TTOKA3HUKIB A€Lb PI3BHOI'O KOJIbOPY ¥V KAUOK TTOPOAU
ITAOCIHb / HamionanpHui yHiBepcHTET OiopecypciB 1 mpupomokopucTyBaHHs Ykpaiau, 03041, Ykpaina, Kuis,
ByIL I'epois O6oponn, 15; IHCTHTYT po3BeneHHs i TeHeTHKH TBapuH iMeHi M.B. 3yous HamioHamsHoi axamemii
arpapHnx Hayk Ykpainw, 08321, KwuiBcekka 0015, Bopucmonscekuii p-H, c. UyOmHcbke, Byl IlorpeGHsxa, 1,
2JTa6oparopis sxocTi 1 6esnexu npoaykitii AITK HaiionansHOro yHisepcuTeTy 6iopecypeiB i PHpOIOKOPHCTYBAHHS
Vxpainu, 03041, Yipaina, Kuis, By:1. Tepois O60ponu, 15; *lHcTuryT TBapMHHHMITEA 1 BeTepuHapii WKeLBSHChKOT
Axanemii cinscbkorocnonapebkux Hayk, 310021, Kuraii, Xanwkoy, UWkensan, 198, Hopora Ilmisio; “Kommnanis
Wiyzi Loyseii [ontpi lesenonmenrt, 311813, Kuraid, Yy, WkersH, 1, JJopora XyaHbIoryi3us, Bassiuiar.
VY craTTi HaBeAEGHO pe3yNbTaTH aHali3y (i3uKo-MOp(OIOriyHUX MMOKA3HUKIB SElb 31 IIKAPAITYNOI Pi3HOTO
Kobopy kadok mopoau laocine (Shaoxing). ¥V pesynbrati qocmimkeHs 1337 se€mp BCTAHOBICHO JOCTOBIPHY
PI3HHUIIO MK MMOKa3HMKAMH MAacH, iHISKCOM (GOpPMH SHIS, MINHICTIO IIKApaITyld, TOBIIMHOK OOOJIOHKH
(p<0,01) y senp Oimoro Ta 3elIeHOr0 Koubopy. OOIrpyHTOBaHO HEOOXINHICTH IMONANBIIOTO BHBUYCHHS
TEHETHYHOTO Pi3HOMAHITTS NTHII, SIKE 3yMOBJIIO€ 1HMBI{yalbHy MIHJIMBICTb TOKAa3HUKIB OKPEMHX OCOOHH.
Kniouosi crosa: maca aeyw, kauxa, indexc popmu, nopooa Lllaocine, miynicms, moswura WKapaiynu.
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B craTbe npuBeneHb! pe3ysabTaThl aHaIM3a (U3NKO-MOP(OIOrHIEcKNX MoKazaTeel S CO CKOPIIYIIOH pa3HOro
uBera yrok nopoas! Illaocun (Shaoxing). B pesynbrare nccnenoBanust 1337 siuiy ycTaHOBNIEHa JOCTOBEpHAs
pa3HUIIA MEKY TIOKA3aTeIsIMH MAcChl, HHAEGKCOM (hOPMBI SIHIa, MPOYHOCTHIO CKOPJIYTIBI, TOMIINHONW 00O0I0OUYKA
(p <0,01) y sttt 6emoro u 3eneHoro 1Bera. O00CHOBaHA HEOOXOIUMOCTh JATBHEHIIIETO N3yICHHUS TCHETHYECKOTO
pazHO0Opa3ysi NTULIEL, KOTOPOE 00YyCIIaBINBACT HHANBHTYalIbHYI0 H3MEHUHBOCTH ITOKA3aTENEeH OTIETBHBIX 0CO0E.

Knioueguie cnosa: macca auy, ymxa, unoexc gpopmel, nopooa Lllaocun, npounocms, moaswuHa CKOPIynol.
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INTRODUCTION

Egg is a high-value food product. It contains all necessary components for human food as well as
biologically active substances in a well-balanced form, which determines its high digestibility
(96-98 %) [1]. For this reason, issues related to the breeding of egg ducks and the quality of their
eggs, remain relevant for a long time in many countries of the world, and especially in Asia [2, 3].
According to FAO (Food and Agriculture Organization) data for the year 2000, there were about
45 breeds in China, and in Europe in the meantime, there are only 36 [4].

The Shaoxing breed belongs to China’s main egg breeds [5]. Ducks of this breed are characterized
by high performance. According to the Bureau of Product Quality (Chutki, China), the age of
maturity (the beginning of egg laying) in these birds occurs at 130-140 days. The characteristics of
the Shaoxing breed include the fact that the peak period of laying eggs lasts from eight to ten
months. On average, one duck in 500 days gives from 290 to 310 eggs, which is one of the highest
rates for egg breeds [5]. Especially valuable are eggs with a shell of green color. In the ducks of the
Shaoxing breed, 70-80 % of the eggs have a white colored shell and only 20-30 % green [5].

The quality of the egg shell plays an important role in the profitability of egg production, since its
damage during transportation leads to significant financial losses for the enterprises [ 6]. The quality
of the shell is associated with its strength, thickness, shape [7], as well as color according to the
traditions of consumers. Thus, it is known, for example, that consumers in Italy, Portugal, Great
Britain and Ireland prefer egg shells of brown color. In Germany, the Netherlands and Spain, people
equally buy eggs with a light and dark shell [8]. In Asia, eggs with a colored shell (blue, green,
brown) are preferred [3], about 80 %, and in Puerto Rico it reaches almost 100 % [3].

A number of studies indicate that there are differences in the strength of the shell in eggs with a
light and dark envelope. According to Tyler and Geake (1958), the eggs with shell of the white
color of the Lehorn White Cross had a thicker envelope than the brown-colored eggs of Rhode
Island breed, and the eggs from Lehorn Brown Cross (white shell) had the same thickness with
brown enveloped eggs of Rhode Island breed [9]. Research by Joseph N. S. and others in 1999,
showed, that eggs with a brown color had a greater mass, which is an indicator of shell quality [10].
According to Sekeroglu, the dark color of the shell positively correlates with the strength and
thickness of the shell [11].

Subsequent studies Odabasi, Aygun and Hargitai has proven the influence of color on the egg
properties of the eggs. These studies have proven that eggs with dark shells have a large mass, shell
thickness and strength [12, 13, 14].

However, to date, the correlation between the color and the quality of the egg in general, and in the
Shaoxing breed in particular, has not been sufficiently studied. The difference in weight, egg shape
index, strength and thickness of eggs of different colors is of particular interest.

The purpose of our study was to determine the correlation between the color of the egg shell and its
quality in the ducks of the Shaoxing breed.

MATERIALS AND METHODS

The research was carried out on a duck farm of Zhejiang Generation Biological Science and
Technology Co., Ltd. and in the Poultry Genetics Laboratory of the Zhejiang Academy of Sciences
(Zhejiang Province, PRC). For the study, 50 ducks of the Shaoxing breed were selected from different
poultry houses in which the eggs differed in color of the egg shell (white and green). An individual
method of counting the number of eggs dropped by ducks was carried out. The age of experimental
females at the beginning of the experiment was 75 weeks (the end of the egg laying) and the
experiment lasted 4 months. The mass of eggs, the index of shape and thickness of egg shell
(1337 eggs) are determined.

The length (L) and the width (D) of the eggs were measured with an accuracy of 0,1 mm by caliper.
Weighing of eggs was carried out on electronic scales JM-A 20001 with an accuracy of 0,1 g.
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The egg shape index was calculated using the formula:
Egg Shape = (Egg Width / Egg Length) x 100 [15].

Eqgg shell thickness was measured using ECHOMETER 1061, and the shell strength was checked by
means of the Egg Shell Force Gauge Model 111 machine.

Biometric processing of experimental data was carried out in accordance with generally accepted
methods on a PC using MS Excel software.

RESULTS AND DISCUSSION

The table summarizes the results of the experiment to determine the mass, index of shape, thickness
and strength of egg shell of different colors in the Shaoxing breed ducks of 75 weeks old. As you
know, one of the most important indicators of the food and incubation value of eggs is its mass.
It has a direct influence not only on its caloric content, but also on the chemical composition [1].
After analyzing the average weights of eggs with different color shell, we came to the conclusion
that eggs with a green shell have a greater mass than eggs with white shell 71,43 + 0,208
and 68,52 + 0,415 g (p < 0,01).

76 -
74 -
72 - y =3,2729In(x) +
R2=0,7816
70 - y=0,74x +
68 -
66 -
64 -
62 - —
September 2016 October 2016 November 2016 December 2016
m Eggs with green color shell B Eggs with white color shell

Fig. 1. Change the weight of the egg in Shaoxing breed ducks over time, gr

It is known that the weight and size of the eggs vary during the period of increase in bird’s egg laying.
So, in the Beijing Duck breed [16] with increasing age, we also observed a change in egg mass.
During the 18 weeks of the experiment, it has increased from 91,5 to 94,4 g.

By comparing the weight of eggs with the shell of green and white colour, we found that with age
increasing this index increases as well. Particularly interesting was the fact that eggs with a green
shell had a greater mass and during the four months of the experiment it increased by 5,08 g, while
in eggs with a white shell — by 2,07 g (Fig. 1).

In general, it can be noted that the average weight of eggs from experimental ducks corresponds to
the norm, because according to the standard [5], it should reach 62-68 g in the Shaoxing breed, and
at the end of the egg laying period it becomes relatively stable (69-73 g).

An important indicator of egg quality is its shape, since it affects the position of the embryo during
development [17]. According to the Bureau of Product Quality (Chutki, China), the Shaoxing breed
egg shape index should normally be 72-76 % [5].

Table 1 shows the average index of the shape index in eggs of different colors.
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Table 1 — Indicators of physical and morphological characteristics of eggs of different colours in the
Shaoxing breed ducks

Indicator Eggs with a shell of green color | Eggs with a shell of white color
M+m Cv + mcy M+m Cv £ mey

Egg mass, g 71,43+0,208 | 9,44+0,206 | 68,52+0,415* | 10,25+ 0,427
Shape index, %: 75,50+0,117 | 5,02+0,110 | 74,79 +0,260* | 5,90 + 0,246
- longitudinal diameter, sm | 6,04 = 0,008 4,55+ 0,099 6,01 + 0,020 5,70 £ 0,238
- transverse diameter, sm 4,55 + 0,005 3,78 +£0,083 4,48 + 0,010 3,87 +0,161
Shell thickness, kg 448 +0,035 | 14,80+0,553 | 3,81+0,064* | 14,84+1,188
Shell thickness, mm 0,47+0,006 | 11,50+0,972 | 0,43 +0,016* | 14,05+ 2,565
- dull end 0,46 +£0,008 | 12,85+1,086 | 0,42+0,016 | 14,13+2579
- equatorial part 0,48+0,007 | 11,31+0,956 | 0,44+0,019 | 16,55=+3,021
- sharp end 0,46 £ 0,007 | 13,71+1,159 | 0,43+0,015 | 13,18+ 2,407

Notes: * p < 0,01 in comparison with egg with green color shell.

During the experiment it reached 75,50 + 0,117 % in eggs with a shell of green color and it reached
74,79 + 0,260 % (p < 0,01) in eggs with a white color shell.

After analyzing 1337 eggs from the Shaoxing duck breed during the first four months, we found that eggs
with a green shell the shape egg index increased by 1,72 (74,92-76,64 %). A slight variation of the egg
shape index was observed in a 75-week-old bird with a white shell, its value was 74,1-75,33 % (Fig. 2).

77 -
76,5 -
76 -
75,5 -
75 -
74,5 -
74 -
73,5 -
73 -
72,5 -

y =1,2389In(x) + 747
R? = 0,909

y=0,372x+7

October 2016 November 2016 December 2016

September 2016

B Eggs with green color shell B Eggs with white color shell

Fig. 2. Change in the egg shape index in the Shaoxing breed over time, %

The tendency to increase the index of egg shape with the age of the bird was also observed in the
Beijing duck breed [16]. During the 18 weeks of the experiment, it fluctuated within 65-72 %. The
point is that with an increase in the age of the bird, an increase in the egg mass is observed, which
affects the change of the shape index.

According to N. Nikolova [6], in chickens with age less than 45 weeks, the egg shape index was
74,4-77,5 %, while in the old bird it was 73,9-76,3 %. This is because the young egg laying bird had
a more rounded egg shape, and the bird older than 45 weeks gave eggs of elongated shape, which is
a characteristic feature of old chickens.

The Shaoxing breed ducks with age of 75 weeks with a green and white shell, the egg shape index
fluctuated within the normal range and corresponded to the standard of breed 72-76 % [13] (table 1).
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In studies by M. A. Derkho [1] the egg shape index ranged from 71,5-74,9 %. The increase in the egg
mass was accompanied by a decrease in the shape index, that is, the eggs became more elongated,
which affected the damage rate of the shell.

Egg shell is a complex and perfect natural packaging, the main purpose of which is to withstand the
mechanical effects on the egg, which ensures its integrity. Evaluating the quality of eggs, first of all
attention is paid to the strength and thickness of the shell, because the level of damage rate of eggs
depends on them; the high level of damage rate leads to a decrease in eggs grade and food safety [18].

In the H & N Brown Nick breed of chickens [12] during the investigation of the thickness of the shell, its
positive correlation between the eggs of green and blue (r = 0,409) was found. Similar results were obtained
by Odabasi [14]. Correlation between the thickness of eggs of green and blue color was 0,41. Negative
correlation was observed between the thickness of eggs of white and blue color (r =-0,92 and r =-0,19).

In white-collared flycatcher [13] the color of eggs (blue-green) was not associated with the thickness
of the shell and size. However, the tendency was observed that eggs of larger size had a thicker shell,
although the correlation was not significant (r = 0,36).

Emilia Hanusova found that the eggs of the Rhode Island Red chickens had a greater thickness than
Oravka chicken eggs (p < 0,01), but the average egg mass was larger in the Oravka breed [19].

After analyzing the thickness of the shell of eggs of different colors in the Shaoxing breed ducks
(table 1), we found that in eggs with a green shell, the average thickness was 0,47 + 0,006 mm, while
in white eggs there was 0,43 + 0,016 mm (p <0, 01).

It is discovered that the strength of the shell is a total indicator of many parameters of its quality:
thickness, mass, shape of the egg and other characteristics [5]. None of these indicators, taken
separately, cannot fully reflect the strength of the shell, directly related to its damage rate. According
to Tsyarenko P. P. [18] the strength of the shell practically does not depend on the weight of the egg,
but it has the greatest connection with the thickness of the shell of the egg.

5 -

= -0,22In(x) + 4,6324
4 - R2=0,8306

=-0,005
R2=0,
3 |
2 |
1 |
0 - T T T EE—
September 2016 October 2016 November 2016 December 2016
| Eggs with green color shell = Eggs with white color shell

Fig. 3. Changes in egg shell strength in the Shaoxing bread ducks with time, kg

In the Yangzhou [3] chicken the eggs with a light colored shell had a smaller mass than eggs with dark
shell color. However, there was no significant correlation between the indicators. The average weight of
an egg with a dark shell was 54,32 g, and with light — 50,06 g. According to the researcher [3], the color
of the shell is more interconnected with the strength and thickness of the shell.

After analyzing the strength of the egg shell of different colors in the Shaoxing breed (table), we
found that in eggs with a green shell, the average strength was 4,48 + 0,035 kg, while white eggs had
3,81+ 0,064 kg (p <0,01). At the beginning of the experiment, the index of strength of the shell of
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green color was 4,66 kg, and at the end of the experiment it was 4,30 kg. The strength of the white
egg shell fluctuated during the experiment from 3,80 kg to 3,72 kg (Fig. 3).

By comparing the average weight, index, shape, strength, and thickness of the egg shell s from the
Shaoxing breed ducks with age of 75 weeks (end of the egg laying) for four months, we found that
with age the weight and egg shape indexes increase, which is the norm for the ducks of the breed [5].
In contrast, the strength of the egg shell varied from 4,66 to 4,32 kg for green eggs and from 3,80 to
3,72 kg for white eggs, indicating a decrease in this indicator with the age of bird.

Correlation analysis of the physical-morphological indicators of green eggs revealed the relationship
between the thickness of the shell and the egg shape index (r = 0,936 + 0,005), the weight of the egg
and its length (r = 0,681 + 0,0164), weight and width (r = 0,835 + 0,0093), the width of the egg and
the thickness of the shell (r = 0,6813 + 0,02185). Contrary to this, in eggs with white color of the shell
it was found a correlation between the weight and length (r = 0,703 + 0,02298), mass and width
(r=10,795+0,0216) and the length and shape index (r = 0,781 + 0,0229). Significant correlation
between the shell thickness and its strength was not discovered.

Throughout the experiment, we observed that in eggs with a green shell, the weight, shape index,
strength, and thickness of the egg shell were larger than those of white eggs.

CONCLUSION

1. After analyzing of physical-morphological indicators of eggs (the average weight, index, shape,
strength, and thickness of the egg shells) from the Shaoxing breed ducks with age of 75 weeks
(end of the egg laying) for four months, we found that with age the weight and egg shape indexes
increase, which is the norm for the ducks of the breed. In contrast, the strength of the egg shell
indicating a decrease in this indicator with the age of bird.

2. According to the analysis of physical-morphological indicators in the Shaoxing breed ducks, it
has been reliably found that eggs with a green shell have an average egg mass greater than that
of white eggs (71,43 +0,208 g and 68,52 £ 0,415 g; p <0,01). The shell of eggs with a dark
envelope was more durable than in eggs with light shell (4,48 + 0,035 kg and 3,81 + 0,064 kg;
p <0,01). It was determined that the thickness of the shell in green eggs was higher than that of
white colored shell eggs (0,47 = 0,006 mm and 0,43 + 0,016 mm; p < 0,10).

3. Subsequent studies are to evaluate ducks of egg breeds taking into account their genotypes, which
will give possibility to organaze a selection to increase the egg productivity of birds and obtain
products with optimal technological properties from them.

This study was supported by the Earmarked Fund for National Waterfowl-industry Technology
Research System (CARS-42-06) and the Zhejiang Major Scientific and Technological Project of
Agricultural (livestock’s) Breeding (grant number 2016C02054-12).
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PO3ALJI III. @I310J101I'IA JIFOAUHU TA TBAPUH

VIK 576.52

AKTUBHICTD I'lhlnIEPTPOPIYHUX CUT'HAJIBHUX IIJIAXIB
Y CEPLI PEI'YJIOETHCH a-E-KATEHIHOM

bananpkuii B. B., Manesuu JI. JI., Ilisens O. O.

Incmumym monexkynaproi 6ionoeii i eenemuxku HAH Yxpainu
03680, Ykpaina, Kuis, syn. Axao. 3aborommnoeo, 150

0.0.piven@imbg.org.ua

Anbda-E-kaTeHiH — KIIOYOBUI KOMIIOHEHT aJre3UBHUX KOMILUICKCIB y JOpOcioMy Mmiokapai. Panime Oymno
MOKa3aHo, 1110 TeHETHYHUI HOKAayT IIbOT'0 FeHa B eMOpioreHe3i He NPU3BOJUTH A0 NOPYLIEHb Y Kap/ioreHesi
cMepTHOCTI. AJie poiib a-E-kaTeHiHy B po3BHUTKY 1 (yHKIIIOHYBaHHI JOPOCIIOTO CEpLis HE TIOBHICTIO 3 sICOBaHa.
Henerist rena a-E-kameniny TPU3BOIUTH 0 MiABUINCHHS aKTUBHOCTI KaHOHIYHOTO Wnt i Yap curHamifris, a
TaKOXX JI0 PO3BHUTKY TIHepTPOdil i JIETANbHICTh MHIICH i3 Jeneiiero reHa o-E-kamewina. Y poOOTI Mu
30CepequINCsl Ha JOCHI/DKeHHI aKTHBHOCTI TinepTpodiYyHMX KacKadiB y cepli TBapuH i3 HOKAayTOM
a-E-xareniny. BukopucToByBaim Mumieli i3 yMOBHIM HOKayTOM TeHa o-E-kameniny 1 TpancrenHux oMHC-
Cre mumedt. J[7st aHamizy piBHA TOTANBHUX 1 ocoprapoBaHuX GOpM OLIKIB, AKi OEPYTh YIaCTh Yy peryInmii
MAPK, TIK-B i I1IK-A curHamiHriB BUKOPHCTOBYBAIH MeToJl BecTepH-O10TiHr. MU BHSBIIIH, IO TETEPO-
i TOMO3UTOTHUH HOKayT O-E-kaTeHiHy B eMOpiOHAIBHOMY CepIi IOB’S3aHUH i3 MiJBUIICHHIM aKTHBHOCTI
[IK-B i npuraiverssM akTUBHOCTI [IK-A cHTHANBHUX NUIAXIB, IO XapaKTePHO I TimepTpodii Miokapaa Ta
cepueBoi HegocTaTHOCTI. Kpim Toro, aktuBHicTs MAPK1/3 cHTrHamBHOTO MIISAXY TaKOXK Oya MOPYIICHOIO B
MyTaHTHHX cepusix. OTxe, Hallll JlaHi CBiAYaTh, 110 O-E-KaTeHiH peryioe curHalibHi KacKaau, siKi KpUTHIHO
BaXTUBI 7151 QYHKI[IOHYBAHHS CEPIls Ta Or0 PEMOICITIOBAHHSL.
Kniouosi cnosa: a-E-kamenin, cinepmpois, miokapo, MAPK1/3, IIK-B, I1K-A.

banauxuii B. B., Manesuu JI. JI., I[Tusens O. O. AKTUBHOCTbD T'MITEPTPOPUYECKNX CUTHAJIBHUX
IIYTEU B CEPAIE PEI'VJIIMPYETCA o-E-KATEHUHOM / WHCTHTYT MOJIEKYNISpHO OHONOTHH WU
reaetukd HAH Yxkpaunsi, 03680, Ykpanna, Kues, yi. Axaxa. 3a6onoTtaoro, 150

Aubda-E-kaTeHnH SBiIS€TCS BaKHBIM KOMIIOHEHTOM a/re3MBHBIX KOMIUIEKCOB BO B3pOCIIOM MHOKapie. Panee
OBIJIO IOKA3aHO, YTO TEHETHYECKHH HOKAayT 3TOr0 Ie€Ha B IMOpHOreHe3e He NPHBOIAWT K HAPYIICHHIO
KapauoreHesa n cMmeptHocTH. OpHako ponb o-E-kareHWHa B pa3BUTHH M (YHKIMOHMPOBAHMM CEpJIa BO
B3pOCJIOM OpraHM3Me He JI0 KOHIIA SCHa, B CBOEH NMpeAblIyIeil paboTe MbI MOKa3ay MOBBIIIEHHE aKTHBHOCTH
KaHOHHM4YecKoro Wnt 1 Yap CUTHAJIMHIOB, a TaKXKe Pa3BUTHE THIEPTPO(UH U JIETATBHOCTD MBIIICH C Jienenuei
reHa o-E-kamenuna. B HacTOsSIIieM MCCIEAOBAHMM MBI COCPENOTOYIIINCH HAa W3Y4YEHHHM AaKTUBHOCTU
HNepTpo(UUECKUX CUTHAIBHBIX KackKaloB B cepjie ¢ HokayToM o-E-kareHuna. B pabore ucnonb3zoBanu
KUBOTHBIX C YCJIOBHBIM HOKAayTOM TreHa o-E-kamenuna n TpaHcreHHbIX oMHC-Cre mprmeit. [ns anammsa
cofepkaHus 00mero u (pochOpPHINPOBAHHBIX OETIKOB, KOTOpHIe y4acTBYIOT B peryisinun MAPK1/3, TIK-B u
IIK-A curHanuHrOB NpuUMEHSUIH MeTo]l BectepH-OmoTTHHT. MBI OOHAPY)KWIIH, YTO T€TEPO- ¥ TOMO3UTOTHBIN
HOKayT o-E-kaTeHnHa B 3MOPHOHAIHHOM CEpJle CBs3aH C TMOBBIMIEHHONW akTHBHOCTHIO [IK-B curnampHOTO
Kackasia ¥ NOHIKEHHOH akTUBHOCTHIO ITIK-A curnanmara, 4To XapakTepHO JUIs CEpIe4HON HEAOCTaTOUHOCTH U
runeprpodun. Kpome Toro, aktuBHOCTH curHansHoro kackaaa MAPK1/3 taxoke Obuta HapylieHa B MyTaHTHBIX
cepauax. Takum o0pa3oM, HAIIM JAHHBIE CBHETEIBCTBYIOT O TOM, 4TO O-E-KaTeHWH y4acTBYeT B peryisiiuu
CHT'HAJIBHBIX KaCKaJI0B, KOTOPbIE MPUHIMITHAIEHO BaXKHBI IS (QYHKIIMH CEpJILia ¥ €T0 PEKOHCTPYKIIMH.
Kurouesvie cnosa: o-E-kamenun, cunepmpoghus, miokapoa, MAPK1/3, IIK-B, [IK-A.

Balatskyy V. V., Macewicz L. L., Piven O. O. a-E-CATENIN REGULATES HYPERTROPHIC SIGNALINGS
IN HEART / Institute of Molecular Biology and Genetics of NAS of Ukraine, 03680, Ukraine, Kyiv, Akad.
Zabolotny str., 150

Heart disease is the leading cause of death worldwide with the number of people diagnosed ever increasing due
to an ageing population also has a great social and economic impact. Recently, the investigation of new method
of diagnosis and treatment of cardiovascular diseases are become topical, but also the elucidation of the heart
diseases mechanisms are in focus. Taking it to account, the investigation of signaling pathways controlling the
normal function of the heart and its adaptation to stress is at the edge of modern cardiac biology.
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Alpha-E-catenin is important component of adherent junction in adult myocardium. The structure and function of
a-catenin have been studied using experimental mouse models and isolated cells. The early embryonic loss of this
gene was shown to disrupt the trophoblast epithelium and block embryonic development in the blastocyst stage.
We previously reported that heart-specific knockout of aE-catenin did not affect cardiogenesis or overall
embryonic development. We did not observe an increase in lethality in newborn mice. This appeared to be related
to functional redundancy between proteins of the adhesion complex, particularly between aE- and oT-catenin.
Other studies showed that the ablation of aE-catenin in the adult heart leads to cardiomyopathy and intercalated
disc abnormalities. Moreover, in humans, aE-catenin downregulation was observed in areas of myocardial
infarction with heart wall rupture, but the precise mechanisms of this downregulation are still unknown.

Recently was shown that aE-catenin is involved in regulating HIPPO signaling by binding with Yap.
aE-catenin deletion in the skin leads to keratinocyte hyperproliferation through HIPPO signaling inhibition.
Furthermore, aE-catenin interacts with 14-3-3 protein and Yap and sequesters it in the cytoplasm, thereby
preventing Yap translocation to the nucleus. The cardiospecific double knockout of oE- and o T-catenin in mice
led to the activation of Yap-dependent transcription and cardiomyocyte proliferation. Furthermore, a-catenin
modulates canonical WNT signaling. It prevents the interaction between the B-catenin/T-cell factor complex
and DNA and stimulates fB-catenin degradation. Recently we have shown that the loss of aE-catenin in
embryonic heart enhances B-catenin and Yap transcriptional activity in cardiomyocytes, leas to extending
fibrosis and hypertrophy and mice lethality at 11 month of age. However, a-E-catenin role in adult heart
development and function is far from understood.

Thus in our present study we have focused on detailed analysis of a-E-catenin mutant hearts, namely we have
analyzed the activity of most known hypertrophic signaling pathways: MAPK signaling, PK-B signaling,
PK-4 —signaling. In our experiment we have used a-E-catenin conditional knockout and aMHC-Cre transgenic
mice. This aMHC-Cre transgene elicits recombination in cardiac muscle but not in other organs.
aE-cateninfl™/fox mice were obtained from Jackson Laboratories (Bar Harbor, ME, USA). To generate the
cardiac-specific deletion of aE-catenin, we mated a-myosin heavy chain (aMHC)-Cre mice with floxed aE-
catenin mice. We have utilized Western blot for analyses of total and phosphorylated level of protein involved
in MAPK, PK-B and PK-A — signaling regulation. For this we have used left ventricles of mutant and control
heart for protein isolation.

In result of our work we observed a two-fold increase in the levels of total Akt and pAkt at Ser*”® in mutant
hearts. The levels of pAkt at Thr®® were significantly lower in both mutant groups of mice. The levels of
pPK-A in both groups of mutant mice were significantly lower compared with controls. It’s important to note
that, PK-A phosphorylates sarcomeric proteins, including titin. Titin is extremely important for heart
contractions, and our finding suggest lower levels of titin phosphorylation and a weakening of cardiac
contractions in mutant. Thus, this data also may indicate the violation of hemodynamic function in aE-catenin
mutant hearts. Activation of the PK-B pathway and downregulation of the PK-A — signaling pathway are
typical events that occur during heart failure. The analysis of MAPKZ1/3, another important factor that is
involved in the development of heart pathology, revealed significantly lower pMAPK1/3 levels in oE-catenin-
haploinsufficient hearts compared with controls. pMAPKZ1/3 levels were higher in hearts with homozygous
knockout of aE-catenin compared with controls. It’s important to note, that both decreases and increases in
MAPKZ1/3 have negative impacts on the heart and can provoke heart pathology.

Thus, we found that oE-catenin plays an important role in hypertrophic signaling pathways regulation. Our
data indicate that aE-catenin depletion in the embryonic heart affects MAPK signaling, PK-B signaling and
PK-A — signaling in adult heart and probably leads to heart failure.

Key words: a-E-catenin, hypertrophy, myocardium, MAPK1/3, PK-B, PK-A

BCTYII

XBopobu cepueBo-cyanHHoi cuctemu (CCC) y cydacHOMY CBiTi, Ha »aJlb, [TOC11al0Th MepIlIe Miclie
SK MPUYMHA CMEPTHOCTI Ta iHBamigu3aiii. Tak, jaume B YKpaiHi HIOpIYHO BIEpILE BHUIBISETHCS
OJIM3bKO 2 MJTH XBOPHX 13 I[I€10 MATOJIOTI€10, 3 HUX KOXKEH IpYruil — mpare3aatHoro Biky. Lllopoky B
HAIII¥ KpaiHi BiJl cepIieBO-CYIMHHUX 3aXBOPpIOBaHb momupae moran 500 tucsd rpomast [1]. Onaum
13 HAMMOIMIMPEHIINX 3aXBOPIOBaHb CEPLIEBO-CYTUHHOI CUCTEMH € TinepTpodis MioKapaa, — OJIUH 13
KIIIOYOBUX (DAKTOPIB PU3UKY PO3BUTKY cepleBoi HegocTaTHOCTI. [laTosoriuna rineprpodis cepus
XapaKTepU3YeThCs MEPII 3a BCE MOPYIICHHSIM apXITEeKTYpH TKaHUHH ceplis, MiABUILEHHAM (HiOpo3y,
eNMIHAIIEI0  KapAIOMIOIUTIB Ta KapJlaJbHOIO AUC(YHKIl€I0, MIABUIICHHAM eKcHpecii
rinmeprpodiunux ado ¢erampuux reniB (ANP, BNP, b-MHC) [2]. Baprto 3ayBaxkuTtu, 10
rinepTpodist — 1€ aganTHBHA peakilisi ceplsl Mepil 3a BCe Ha XPOHIUHE IiJBUIICHHS THCKY,
TIOIIKO/KEHHS CEPIIsl, TOPMOHABHI CTpecH. AJjie IpaliBepoM TaKHUX 3MiH € TIEpII 3a BCE YHUCEIbHI
CUTHAJIBHO-PETYJISITOPHI KacKaay, 110 aKTHBYIOTHCS Ta/ab0 MPHUTHIYYIOTHCS Y BIJIOBIIb Ha CTpeEC
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1 aKTHBYIOTh T€HETHUYHY Iporpamy agantamii cepus. o Takux BigHOcATh G-Oi70K, MOB’s3aHUN
peuenrop, kanbiiHeipua/NFAT, MAPK, PI3K/TTIK-B/mTOR curnanpauit nuiax [3] Ta KaHOHIYHUN
Wnt curnaniar [4]. He3Baxkarouun Ha HAKOMHMYEHI AaHi, TOCTIKEHHS MOJEKYISIPHUX MEXaHi3MIB
PO3BHUTKY Ta nepediry rineptpodii cepiis € HaA3BUYaliHO aKTyaJIbHUM 3aBJIaHHSIM.

Panimre mamu Oynmo TOKa3aHO, MO eMOpioHANBHA Kapuiocrerudiuna neneris o-E-kareHiHy He
MIPU3BOIUTH JI0 TIOPYIIEHb Kap/AioreHe3y Ta eMOpioHabHOT JieTaabHOCTI [5]. OnHak npy noaaibimx
CIIOCTEPEKEHHSIX MM BUSBWIM, IO 1 IeTepO3UroTHa, i TOMO3UrOTHA Jenemnii reHa o-E-kaTeHiHy
MPU3BOAATH JI0 TiepeadacHoi 3aruoeni mumei (11 micsmiB), MOp(}ONIOTiYHUX MOPYIIEHb CTPYKTYPH
ceplIs, MiABUIIIEHHS eKcIpecii rinepTpodiuHuX reHiB Ta akTuBaiii kaHoHiuHOr0 WN'T/B-KaTeHiHOBOTO
CUTHATIHTY 1 Yap-3ajIeKHO1 TPAaHCKPUIIITT B KapaioMiouTax gopocioro cepiid [6]. binok aE-karenin
BIJOMUH SIK CTPYKTYpPHUH KOMIIOHCHT KaATSepUHOBHX 3’€lHAHb, IO Hacammepen Oepe ydacTb y
MiaTpUMaHHI KmiTuHHOT aaresii [7]. IIpote mparli ocTaHHIX pOKiB CBiyYaTh, IO Oi0JIOTIYHA POJIH
O-KaTeHIHY JICIIO CKJIaHINIa i He OOMEXYEThCS JIMIIE MiATPUMKOI0 MDKKIITHHHOL aaresii. 3okpema
OyIl0 Mmoka3aHo, 110 Jejelis reHa o-E-kaTeHiHy B MIKipi TPU3BOAUTH 10 PO3BUTKY IUIOCKOKIITUHHOI
KapLIUHOMH, IO HE TTOB’SI3aHO 3 MOPYIICHHAMH MIKKIITUHHOI anaresii [9]. Takox Oyno BUSBIEHO, 11O
BTpara reHa o-E-kateHiny npusBoauth 10 iHridyBanas HIPPO-curnanpHOro xackaay Ta akTHBaLii
HOro TpaHCKpHIIIIHHOTO Ko-aktuBaTopa Yap [8]. Lli maHi y3roJuKyrOThCS 13 HAIIMMU BIIACHUMH
pe3yabTaTaMu, e MU TaKOXK CIIOCTEPIraiy MiABUILIEHHS eKCIIpecii reHiB-MillIeHel TPaHCKPUTIIIHOTO
KO-aKTHBaTopa Yap y cepIisix TBApUH 13 HOKAyTOM T'eHa o-E-kareHiny.

3BakalouM Ha Halll Ta JITEpaTypHI JaHi, MU MpHUIIyCKaeMo, M0 Jenelis o-E-kaTeHiny B
eMOpiOHAIBHOMY CepIli MPU3BOJUTH A0 JAPAMAaTUYHUX MOPYIIEHb MOPQOIIOTii Ta (PyHKIIOHYBAHHS
cepls caMe uepes MopyieHHs QyHKIIOHYBaHHS IEBHUX CUTHAIBHUX cucTeM. OCKUTbKY TinepTpodis
€ HACIIKOM 3J1aro/pKeHOT B3a€MO/IiT 1iJI01 HU3KM CUTHAJIBHO-PErYIATOPHUX KAaCKadiB KIITHHH, MU
BUPIIIMIIN JETalbHINIE MpOaHali3yBaTh aKTHUBHICTh BIJOMHX KacKajiB, 3aTYYEHHUX IO PO3BUTKY
rineprpodii (MAPK, TIK-B Tta [IK-A curHanbHMX KackaliB) y ceplsX TBapUH 3 TeTepo- Ta
TOMO3UTOTHOIO JieTierieto reHa o-E-kateniny Bikom 10 MicsIliB.

MATEPIAJIM TA METOAU JOCJIIT)KEHb

['oMO3HUroTHMX MUIIIEH 32 YMOBHIM HOKayToM reHa o-E-kareniny (FIox/Flox; aMHC-Cre-) cxperiryBanu
13 Mumammy, siki ekcrpecyrots Cre-pekoM0OiHa3y i KOHTPOJIEM MPOMOTOpa T€Ha BAKKOTO JIAHITIOTA
miosuny o (WT/WT; aMHC-Cre+). TlotromctBo F1 3BoporHO cxpenryBamu i3  Flox/Flox;
aMHC-Cre- mumamu. [TotromcTBo F2 BHKOPHCTOBYBaNIM B MOAAIBIINX MOCIIDKeHHX: FIOX/WT;
aMHC-Cre+ — wmwmmi i3 rerepo3urotHoro jenemnieto o-E-kareniny (rereposurotu), Flox/Flox;
aMHC-Cre+ — muiri i3 roMO3HUTOTHOIO Jieneriero a-E-kareniny (romo3urorn), Flox/WT; aMHC-Cre- ta
Flox/Flox; aMHC-Cre- — konTposibHi Mutii. KilbKiCTs TBAPUH y KOXKHIM rpymi — 5. Y 3acTocoBaHiit Hamu
mozeni Cre-pekomiHaza eKcrpecyeThes, mounHaoud i3 10,5 m1HiB eMOpiOHATBHOTO PO3BUTKY, 1 BUIIAJISE
¢nankoBanmii lOXP caiitamu parMeHT reHoMy 3 BUCOKOIO epekTrBHicTIO [3]. HOBOHapOmkeHNX TBapUH
TEHOTUIYBAJIM Yy Billl 5-6 110 3rifHO 31 CTaHAApPTHUMU MIPOTOKOJIaMU. MyTaHTHI Ta ajiefi AUKOro TUITY
BU3HAYaIM 3a Jonomororo Takux npaimepis: npamuii: 5’-CATTTCTGTCACCCCCAAAGAC-3’ Ta
3popotauii  5’-GCAAAATGATCCAGCGTCCTGGG-3’, oMHC-Cre TpaHCreH —  TIPSMUIA:
5’-CAGAACCTGAAGATGTTCGC-3> Tta 3Boporauit  5’-TACACCTCGGTGCTAACCAG-3'.
I'enorunyBanns, Buniienns JJHK npoBoaumm 3rijHo 31 cranapTHUMU nipoTokonamiu. [lpu nposenenHi
JIOCTTIJDKEHHSI BUKOPHCTOBYBAJIM CaMIIiB MUILIEH BikoM 10 MicsiB.

Tpancrenni TBapuHHu Oynu oTpumMani goktopoMm Mixaenem [Inalinepom (Meanunuii KoJemx,
baitnop, CIIIA). TsapuHu, TOMO3MIOTHI 3a YMOBHUM HOKayToM aib(da-E-kareHiny
(a-cateninflox/flox), orpumani i3 [[xxexcon madoparopii (Jackson Laboratories, USA).

Bupinenns Oiika mpoBOAWIM 13 TKAHMHHU LUTYHOUKiB roMoreHizyBanusaM y 50 MM HEPES (pH 7,4)
oydepi, mo mictuts 2 MM etuienaiaminTrerpaarerar, 1 % Nonidet P-40, 10 % riitepoa, iHridiTopu
nporea3 (10 MKI/MKI JeHNeNnTuHy, 5 MKI/MKJI TENCTaTUHy A, 2 MKI/MKJI amnpoTuHiny, 1 MM
dbenimmeruncynshonHin ¢uyopua) ta iHridiTopu (ocdaraz (1 MM Harpiit opToBanagat ta 10 MM
HaTpii ayopun), micns nporo nentpudyrysanu npu 10500g nporsrom 20 xB. KonnenTpartiro Oinka
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BU3Hauau 3a jgonomororo Bio-Rad Protein Assay (Bio-Rad, Hercules, CA, USA), sk cranmapt
BuKopuctoByBair BSA. Busznauanu piBens y-kareHiny (610253, BD Transduction Laboratories™) ta
GAPDH (MA5-15738, Thermofisher Scientific) y 50 Mkr OinKOBHX Ji3aTiB 3a JIOIIOMOTOIO
cnenudiyanX aHTUTLA. Po3gurenns OinkiB npoBoawiu B 10 % momiakpuwiamigHoMy Treii 3a
JeHaTypyrouux yMoB. [Totim 010k nepeHocuin Ha PVDF mem0pany (Millipore, Billerica, MA, USA).
Bizyanizaniro 37iiiCHIOBaIM 3a JIONOMOTOI0 XeMiToMiHecieHTHOTo cyocTpary HR Substrate reagent
(Millipore). Jlns amamizy aktuBHOCTI PI3-kinaznoro-mTOR-3amexHOro Kackamy 3acTOCOBYBAIH
MOHOKJIOHANIbHI ~ aHTHTiIa 1potn cymapHoro IIK-B1 (sc-1618, SantaCruz Biotechnology)
MOHOKJIOHANIBHI aHTHTLNA poTH phosphollK-B Ser-473 (sc-101629, SantaCruz Biotechnology) Ta
Thr-308 (sc-135650, SantaCruz Biotechnology). Ilpu mocmimkenni MAPK curHaabHOro Kackamy
BUKOPHCTOBYBAJIM MOHOKJIOHAJIbHI aHTUTLNIA TpoTu cymapHoro MAPK1/3 (#9102, Cell Signaling), Ta
dbochop- MAPK1/3 Tpe-202/Tpe-204 (#437, Cell Signaling). Okpim TOro, BUBYAIM AKTUBHICTbH
nporeinkiHazn A (IIK-A) 3a 10moMoror0 MOHOKJIOHAIBHUX AHTUTIT mpoTH cymaphoro ITK-A
(sc-390548, SantaCruz Biotechnology) ta docto-TTK-A (sc-32968, SantaCruz Biotechnology), a sik
KOHTPOJIb PIBHOMIPHOCTI HABAaHTAXXECHHS JOPIOK OLTKOM — MOHOKJIOHAJIbHI aHTUTLIA TIPOTH aKTHHY
(#3700, Cell Signaling technology). IlpoBeneno Tpu moBTOpU KOKHOTO ekcrepuMeHTy. KinmbkicTh
JOCITIJDKYBAHUX OLTKIB HABEJICHO Y BIIHOCHUX OJMHUILIX, SIKI OOYHMCITIOBAIH SIK BIJIHOIICHHS BMICTY
JOCHIKYBAHOTO OUIKY /0 BMICTY KOHTPOJIBHOTO OUIKY aKkTHHY Ha Till camiid AOPDXKII remo, abo
CyMapHOro OiJIka JiIst OLIHKY 3MiH BMICTy Horo ¢gocdopriboBanoi GopmH.

Crartuctuyny 0OpOOKYy JaHUX MPOBOIMIHM i3 BHKOopucTanHsm GraphPad Prism7. 3acrocoByBanu
oxHo(dakTopHUit qucnepciitnuii anam3 (one-way ANOVA) i3 post hoc tectom Tykest. CTaTucTHIHO
noctoBipHuM BBaxkanu p < 0,05.

PE3YJBTATH TA IX OBTOBOPEHHSI

Mu Bixe 3a3Hayaiy, 10 o-E-KaTeHiH BUKOHYE He JIMIIE BaXIIUBY CTPYKTYpHY (DyHKIII1O, a i 3a1ydeHHH
JI0 PEryJsiiii KUIbKOX CUTHAJIbHO-PETYISTOPHUX KackajiB, cepes akux kaHoHiyHuid Wnt, HIPPO Tta
Hedghog [9-11]. I3 3acTocyBaHHsSIM MOJeTi YMOBHOTO HOKayTy OyJO IMOKAa3aHO, IO JeNellisl reHa
a-E-xareniny cnpuuunse npurdiyeHHs HIPPO curHamiHry 3 mnoJanblIol0 TPaHCKPUILIHHOO
aKTHUBAL€0 Yap, Ta, sIK HACHIIOK, 30UIbIIEHHSIM pO3MipiB Ceplis Ta MiABUIICHUM piBHEM npoidepartii
kapaiomioruTiB [10]. ¥V cBoiif poOOTI MU He JIHIIIE CIOCTEPIraIM MiIBULIIEHHS! CUTHAIBHOI aKTUBHOCTI
Yap Ta 30UIbIIEHHS Macu ceplis, a i akTUBallil0 KaHOHIYHOro Wnt CHUTHaJIiHTy B CepLsX 1 3 TOMO-,
1 TeTEpPO3UTOTHOIO JIeNellielo TeHa o-E-kareniny. Bigomo, mo Wnt cUrHaiHT TakoXK 3adydeHo 0
KOHTpOJIIO mpodidepanii Ta AudepeHIitoBaHHA KIITHH, a TaKOX JI0 PO3BUTKY PEKOHCTPYKIIH
nopocioro Mmiokapaa [12—-14]. BoueBunps o-E-kaTeHIH BHKOHYe Ba)JIMBY CYHNPECOPHY (QYHKIIIO
B JIOPOCJIOMY Cepli Ta IPUTHIYY€E CUTHAIBHY aKTUBHICTh Yap Ta kaHoHIYHOro Wnt. Bapto 3ayBaxury,
1o TinepTpodiss — 1€ CKJIaJHa MaToJIOTis, SKa € HACHIIKOM IMOPYIICHHS Ta B3a€MOIl LUJI01 HU3KHU
CUTHAJIbHUX KackaliB. Tox A OUIBII TIMOOKOro pO3yMiHHS MEXaHi3MiB PO3BHUTKY MATOJIOTI MU
30CcepeIniICs Ha aHalli31 akKTUBHOCTI CUTHAJIbHUX KacKajiB, 1110 3alTy4eHi IO pO3BUTKY TinepTpodii.
3a nonomororo BectepH-0s10T aHamizy MM gocniamiaM 3MiHH BMicTy (ocdopunboBanux I1K-B,
MAPK1/3 ta I1IK-A y cepIisix TBapuH 3 TOMO- Ta TETEPO3UTOTHOIO JIEJICIIE0 TOCIIHKYBAaHOTO TeHa.

Sk BusiBHIIOCA, piBeHb akTUBHOT [IK-A y MyTaHTHUX TBapUH 000X Ipyr OyB CTATUCTUYHO BipOTiTHO
HUKYHM MTOPIBHSHO 3 KOHTPOJIBHUMH TBApUHAMU TOTO caMmoro BiKy (puc. 1 6). 3HMKEeHHS aKTUBHOCTI
i€l KiHA3M HE JIUILE € TUIIOBUM JUIsl PO3BUTKY TinepTpodii Ta cepieBoi HeAOCTaTHOCTI, a i MPsIMO
BKa3zye Ha TOTIpIIEHHS CcKopouyBasibHOT (yHKIIi Miokapna, ockiibku [IK-A  docdopumroe
capKOMepHi OUIKM BKIFOYHO 3 TITiHOM [15]. A came OiIKM capKOMepiB Ta TITiH BiJMOBiNAIOThH 3a
CKOpouyBalibHY (QYyHKIIIO Miokapaa. OKpiM TOTO, MU CIOCTEpITajy IiJIBUIICHHS CUTHAJIBHOI
aktuBHocTi PI3/TIK-B, Tak, BmicT cymapHoi Ta pocdopunboBanoi 3a cepunoM [1K-B (Cep473) 6yB
Maiike yABIYl BUIIUH y TBApUH 3 TOMO3UTOTHOIO Jefielielo o-E-kareHly MmopiBHSHO 13 KOHTPOJIEM
(puc. 1 6, r). Bumuii pisers docdo-I1K-B-Cep473 takox cBimuuth mpo 3amydeHHs 1 mTORC2
Ta MOBHY eH3uMaTu4yHy akTUBHICTH [IK-B y MyTanTHUX cepisix. Mu Bke 3a3Hadaliy, 10 aKTHBAIIISA
[1K-B curnHanpHOro Kackaay CIpPHUYUHSE PO3BUTOK TinepTpodii Ta cepueBoi HEJOCTaTHOCTI, OKPIM
TOTO, TPU3BOANTH J0 TOCTabIeHHS ceprieBOi (DYHKINIT Ta MOPYIICHHS METa00Ii3MY TITFOKO3H 1 )KUPHHUX
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kucnort [16]. LikaBo Takox, mo Yap, MiABUIICHHS CUTHAJIBHOI aKTUBHOCTI SIKOTO MH CIIOCTEpirany B
CEepIsX MHIIEH 13 TeTepo- 1 TOMO3UI'OTHOIO JIeIelli€lo TeHa a-E-kareHiny, 3mateH aktuByBatu [1K-B
gepe3 miR-29 ta/abo ILGFR. Iinkom moxmuBo, mo aktuBaiis PI3/IIK-B curaanpHOro kKackamy B
MYTAHTHHX CEPIIX € HACIIAKOM Jelelii reHa o-E-kareHiny, BHACTIIOK SKO1 BIIOYBa€eThCS erpaaris
6iKoBOrO KOMILIEKCY o-E-karenin/14-3-3/Yap Ta BuBUIbHEHHS OcTaHHBOTO [8]. CBOEIO Ueproro, Yap
HE JIMIIIE aKTUBYE cBO1 reHu-mimeHi, a i PI3K/TIK-B curnanbHuii kackan.
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Puc. 1. Western-blot anani3 kiHeTUKHU TinepTpoIYHUX CUTHATIBHUX KacKaJliB y TBAPUH JTUKOTO THITY
Ta 3 Jeneliero resa o-E-kameniny: a — \Western-blot anami3 3MiH BMICTY AOCHIIKYBaHUX O1LJIKIB;
6 — BmicT pocpopunboBanoi I1K-A; B — BmicT pochopunboBanoi MAPK 1/3; r — BmicT cymapHOi
IIK-B; 1 — BmicT docopunsoBanoi [IK-B Cep473; e — BmicT dochopunsoBanoi [IK-B Tpe308;
n =35y koxHii rpyni; * — P < 0,05, ** — P <0,01.

Amnaniz aktuBHocTi MAPK curHaminry B JOCHIKYBaHUX TBapWH BUSIBUB CTaTUCTUYHO BIPOT1THO
HIWKYUK piBeHb ¢ocopumoBaniss MAPK1/3 y cepisix TBapuH i3 T€TE€pO3UTOTHOIO JIEJIEII€r0
a-E-kareniny nopiBHsHO 13 koHTpoJsieM (Puc. 1 B). | HaBmaku, y cepusx TBapuH 13 OBHOIO BTPATOIO
reHa o-E-kxareniny - pisenb pMAPK1/3 OyB cTaTUCTUYHO BIpOTiJHO BUILIIMM TOPIBHSHO 13 KOHTPOJIEM
(puc. 1 B). Bimomo, mo MAPKI1/3 akTuBYyeThCs y BIIIOBIIb HA PI3HOMAaHI CTPECOBI CTUMYIIH Ta
HiATPUMYE PO3BUTOK rinepTpodii i ceprieBoi HeocTaTtHOCTI [17]. OHak Hemo aBHO 0YiI0 T0BEACHO,
1o kapmaiocniendivna generis MAPK1/3 takox cipuyauHsie po3BUTOK CeplieBOi HeocTaTHOCTI [18].
OTxe, IPYHTYIOUNCh Ha BJACHUX Ta JITEPaTypHUX JAHUX, MM HPUITYCKAEMO, IO BIAMIHHICTH Y
¢dochopumoBanni MAPK1/3 y TBapuH 13 retepo- Ta FTOMO3UTOTHOIO Jienenielo o-E-kareHiny Moxe
BKa3yBaTH Ha OLIBII CKIAIHY B3aEMO/IiI0 o-E-kareHiny Ta iHmmx OikiB (14-3-3, Raf-1), 3anydenux
710 KOHTPOJIIO LIbOTO CUTHAIBHOTO KacKay, 1 oTpedye AeTalbHOTO aHali3y.

BaxnauBuM eTamoM IMOJANBIIOTO HANPSAMKY JOCHIKEHb Oynae 3°sCyBaHHS MOJEKYISIPHUX
MeXaHi3MiB KOMIUIEKCHOTO BIUTUBY .-E-KaTeHiHy Ha aKTHBHICTh CUTHAIBHUX KackaniB (Wnt, Hippo,
MAPK, TIK-B Tta I1K-A) y xapaiomiomnurax.
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BUCHOBKHA

Otxe, a-E-kamenin BUKOHYE He JIMIIE CTPYKTYpHY (GYHKIIIO, a i 3aIy4eHH 0 KOHTPOJIIO KITBKOX
CUTHAJIBHUX KACKaJiB, IPUHIMIIOBO BAXJIMBUX Ui (DYHKIIIOHYBAaHHS CepIls Ta WOTO ajamTarii 10
CTPECOBHUX CTHMYJIIB:

1. Kapnaiocnenudiunuii HokayT o-E-kareHiny npusBoauts a0 aktusauii [TK-B.
2. Kappiocienudiuna aenenis o-E-kareniny cipuunsse iHrioyBanns aktuBHOCTI [TK-A.

3. Terepo3urorHa ta roMO3UroTHa Kapaiocneuugpidaa neneuis o-E-kaTeHiHy MpU3BOIUTH SIK 70
1Hr10yBaHHs, Tak 1 aktuBalii MAPK1/3 BiamoBiaHo.
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SMIHU MOP®OPYHKINIOHAJIBHOI'O CTAHY
TA HPOAYKTUBHOCTI TOHAZ LI1YPIB
11 BIJIMBOM BAKKHUX METAJIIB

€uenko 1O. B., bost B. JI., Pomanosa M. JI.

3anopizbkuii HAYIOHAILHUL YHI8EpCUmem
69600, Ykpaina, 3anopidcorcs, eyn. Kykoecvkoeo, 66

vd.bovt@gmail.com

JocmimkeHHs IPUCBIYCHE BIUIMBY BaXKKIX METaJIiB HAa MOPG O] YHKITIOHAEHIH CTaH CiM’ THHKIB IITypiB, BMICT
xenaroyrBoprounx Zn, Mg, Cu y ciepmaro3oiziax i BIUIMB iX Ha (hepTHIbHICTH CaMIIiB IIYPiB. Y JOCITIHDKEHHAX
BUKOPHCTOBYBAJIHCS TiCTOJIOT1YHI, MOP(OMETPHYHI Ta CTATUCTHYHI METOJIH.

OtpumaHi JaHi BKa3zylOThb Ha Te, IO B IIPOILIECI CIEPMATOreHe3y HaWOLIbII BPa3jIMBOIO JIAHKOIO € CTajis
YTBOPEHHS criepMaTh. BIUIMB BaXKKUX METaliB BiOOpaXkaeThCsl 3HIKEHHSIM 1HJIEKCY TaMETOTeHE3Y Ta iHAEKCY
penakcarii (Hampyrd CHepMaToreHesy), IO CBIAYMTH MPO 3HWKCHHS (YHKI[IOHATHHOT aKTHBHOCTI TOHAJ Ta
3HWKEHHs! GpepTHIbHOCTI. [Ipy nocikeHHI esKyIATy OyJI0 BCTAHOBJICHO, IO B IIYPIB, SIKI IiIaBaJINCS BILIUBY
Ba)XKKHX METAIB, Oylla 3HIKEHA KIJTBbKICTh CIIEPMATO30iqiB Y eSAKYJATI, a TAKOXK IXHS XKHUTTE3MATHICTH. [Ipn
MOPIBHUIBHOMY JOCIHIDKEHHI BMICTY XenaToyTBoprorounx Zn, Mg, Cu y cmepmaro3oiniB, sKi ITiaIaBaliich
BIUIMBY Ba)KKHUX METAJIiB, BMICT IIMHKY 1 MarHito OyB 3HAUHO 3HIKCHUIL, a BMICT KYIIPyMYy ITiIBUIICHHAH.
Krouosi crosa: gpepmunoricme, cnepmamosoiou, easxcki memanu, xeramoymsoprioui Zn, Mg, Cu.

Emenko 10. B.,  bostr.B. /I, PomanoBa M./[. @ U3MEHEHUS MOP®ODYHKIIMOHAJIBHOI'O
COCTOSHUS U TIPOAYKTUBHOCTH TOHAJI KPBIC TIPU BO3JEWCTBUU TSKEJIBIX
METAJIIOB / 3anoposxckuii HAaMOHANBHBIH YHEBEpCcUTET, 69600, Ykpanna, 3anopokse, yi1. XKykoBckoro, 66
HccnenoBanue NOCBSILEHO BIUSHUIO TSDKENBIX METAIUIOB Ha MOP(GO(YHKIIMOHATIBHOE COCTOSHUE CEMEHHHUKOB
KpBIC, CoJiepxanue xenaroobpasyromux Zn, Mg, Cu B cnepMaTo3ouiax, a Takke Ha (PepTHILHOCTH KPBIC
camIioB. M croib30BaHbI THCTOJIOTHYECKHE, MOPHOMETPUIESCKHIE U CTATHCTUUCCKHUE METO/IBI.

[Toy4eHHbIe JaHHBIE CBUIETENLCTBYIOT O TOM, UTO B TIPOIlECcCe CliepMaToreHe3a HanboJee yI3BUMbBIM 3BEHOM
SIBIISICTCS CTaans 00pa30BaHUS CliepMaTHA. BiusiHUe TSHKENBIX METAIIOB MPHBOAMT K CHIDKCHUIO WHIEKCA
criepMaTOTreHe3a U WHAEKCa pellakcaliy (HaIpsDKeHUS CIIepMaTOreHe3a), YTO CBHICTENBCTBYET O CHIDKCHUH
(YHKIMOHATBHON aKTHBHOCTU TOHAX W CHIDKCHHH (epTHiIbHOCTH. lIpHM HCCIeNOBaHHM ISKYIATa KPBIC
MTOJIBEPTABIINXCS BIMSHHUIO TSHKEIBIX METAUIOB OBLJIO CHM)KEHO KOJMYECTBO CIEPMATO30HIOB, a TaKXKe HX
XK3HecrmocoOHOCTh. [Ipr cpaBHEHNH collepKAHUS XEIaTOOOPa3yONIINX METAIUIOB Y KPBIC, MTOIBEPTaBIINXCS
BIMSIHHAIO TSDKENBIX METAJUIOB, M Y KOHTPOJBHOM TPYyIITEL, OBUTO YCTAaHOBJICHO, YTO COJNEpXKAHUE ITMHKA U
MarHusi CHI)KEHO, a COJIep>KaHue MEIN MOBBILIEHO.
Knrouesvie crosa: pepmunvrnocms, cnepmamosoudbt, msdicenvie memaiivl, xeramooopasyowue Zn, Mg, Cu.

Eschenko Ju. V., Bovt V. D., Romanova M. D. MORPHOFUNCTIONAL CHANGES OF STAGE AND
PRODUCTIVITY OF THE SEMINAL GLANDS MALE RATS UNDER THE INFLUENCE OF HEAVY
METALS / Zaporizhzhya National University, 69600, Ukraine, Zaporizhzhya, Zhukovsky str., 66

Helatable elements, such as Zn, Mg, and Cu are important for reproduction health. This metals has intensively
studied, there deficiency leads to gonadal dysfunction, decreases testicular weight and causes shrinkage of
seminiferous tubules.

Zn, Mg, and Cu are necessary for reproduction, because the gonads are the most rapidly growing tissues in
body and vital enzymes involved in nuclear acid and protein synthesis are metal enzymes.

These three cations (Zn, Mg, and Cu) stimulate or inhibit progressive motility of spermatozoids, depending of
the concentration of each. If concentrations of metals are high, these elements individually or jointly impair
fertility among the patricians with normal sperm density.

We studied the effects of heavy metals on seminal male rat’s glands during the period of postnatal ontogenesis,
and contents of helatable metals (Zn, Mg, and Cu) in spermatozoids. It was investigated with the help
histological, morphometric and statistical research methods.

The data indicate that, in the process of gametogenesis is the most vulnerable link in the formation stage
spermatids. There was a decrease index of spermatogenesis and the index of relaxation that testifies about
decrease of functional activity of the testicular. Revealed a decrease in the concentration of spermatozoids in
the ejaculate, and their viability.
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There are conclusion: heavy metals negatively affect the morphofunctional state of gonads in male rats, causing
deformation of the parenchyma and the stroma of the testicles, and leads to disruption of spermatogenesis; the
influence of heavy metals on the body of rats causes the change of spermatozoa in the form of changes in the
form of the head and its reduction, the total reduction in the neck and the increase in tail part of the sperm,
which significantly impairs the function of fertility; the index of spermatogenesis and the index of relaxation
under the influence of heavy metals are reduced, which causes a decrease in the functional activity of the
testicles of rats; the productivity of the spermatic glands is reduced by the action of heavy metals, which
manifests itself in reducing the concentration of sperm in the ejaculate, and also reduces their viability; the
negative influence of heavy metals on the ratio of the content of chelating metals (Zn, Mg, Cu), the content of
Zn, Mg decreases and the content of Cu increases, which uniquely disrupts the process of spermatogenesis,
which in turn leads to a decrease in the function of fertility.
Key words: fertility, spermatozoids, heavy metals, helatable metals, Cu, Zn, Mg.

BCTYII

HeszanoBuibHIN cTaH 310pOB’sS HAaceJEHHS 3a YMOB HETaTHMBHUX JEeMOTrpadidyHUX MPOIECIB, M0
CTIOCTEpITaloThesl B YKpaiHi, CTBOPIOE 3arpo3y HaIliOHANbHINA Oe3meri, GOopMyBaHHIO TPYIOBHX,
IHTEJIEKTYaJIbHUX, JYXOBHUX PECYpCiB y HaAOMMkuuil epion. Y BiAJaneHiid MepCreKTUBI MUTAHHS
PENPOAYKTUBHOTO 370POB’S YOJIOBIKIB HaOyBa€e OCOOJIMBOrO 3HAYEHHS, OCKUIBKM Ha Oe3TUIiis
CTpaxaae OJIM3bKO MUTBHOHA MOAPYXKHIX Map, M0 cTaHOBUTH 15-17 %, Toni 3rigHo 3 BOO3 15 %
€ KPUTHYHOIO BEJIMUUHOIO, TIPH SIKMUX MUTAHHSI Ha0YyBa€ JIepyKaBHOTO 3HadeHH [ 1-6].

OkpeMo CJ1ijT HaroJIOCUTH, IO Cepesl NPSIMHUX MPHYHMH 3HIKEHHS PETIPOYKTUBHOTO 3/I0POB’Sl YOJIOBIKIB
3aiiMarOTh HECTIPUATIMBI (DAKTOPH HABKOJMIIHBOTO CEPEOBHIIA, B TOMY YMCI BUPOOHMUI (haKTOpH
pu3HKY [4, 6], 32 SKUMH BUALTSIOTHCS OKpeMi podeciiiHi rpyIiu, cepel IHIINX HAHOUThII HECIPUSTINBOIO
B IIbOMY aCIIEKTi € Mpars poOITHHKIB MeTamypriiHux komOiHatiB. Ll poOora Bakka 1 HampyKeHa,
a TEXHOJIOTs OB s13aHa 3 Ji€r0 BiOpallil , rymy, My i3 BMiCTOM TOKCHYHUX MeTatiB [ 1, 5-8].

OTxe, MOZIETIOBaHHS TPOIIECIB, MOB’A3aHUX 13 PENPOAYKTUBHUM 3I0POB’SIM UOJIOBIKIB, — JyXKe
aKTyalbHE MUTaHHS.

MerToro nocniKkeHHs 0y10 MOJENIIOBaHHS BIUIMBY Ha YOJIOBIYY (DepPTHIIbHICTh BaXKUX MeTaliB. s
JOCSITHEHHS METU CaMIliB LIYypiB, L0 MiJIaBAINCH BIUIMBY BaKKUX METANIB B YMOBaX YTPUMYBaHHs
Ha MeETalypriiHOMy MiJNPHEMCTBI, JOCIIKYBadl MOp(GOQYHKIIOHAIbHI 3MIHM TOHaj,
CIepMaTo30i/liB Ta BMICTYy B CIIepMaTo30i1ax xenaToyTrBoprounx meraiiB Zn, Mg, Cu.

MATEPIAJIM TA METOU JOCJIIKEHHSA

HochimkenHss mpoBoauau Ha 60 Oinux crareBo3piuiMx camipx IypiB Baroto 200-250 rpamis.
TBapunu Oynu noauieHi Ha 2 rpynu no 30 ocoObuH KoXKHa: | KOHTpOJIBHA TpyIa — yTpUMYyBaIacs B
yMoBax BiBapito, Il rpyna — yrpumyBanacs nporsarom 30 1i6 Ha TepuTOpii 1IeXiB METaIypriiHOro
KOMO1HaTYy “3anopixkcTais’”.

JlocnmipkeHHsT BUKOHYBAJIMCS BIJANOBITHO O OCHOBHOIO IuIaHy kKadenpu ¢iziosorii moauHu i
tBapunu 3HY ta nepxOromxeTHux teM “Ctpec 1 KIITHHHUNA MeTabonizMm metaniB” (Ne pepxaBHOL
peectpanii 0103V0007230) Ta “Po3pobka Ta oOrpyHTYBaHHS METOJIB OLIHKM ()YHKIIOHAJIEHOTO
CTaHy KJIITHH 3a JOMOMOT0I0 XeaaTtopiB-xpomodopis” (Ne mepskaBroi peectparii 0106V90083920).
JlocmipKeHHST TaKOXK MPOBOAMIIUCS Ha 0a3l MpUBAaTHOrO AiarHOCTHYHOTO 1eHTpy TOB “Mennaiid-
bio” Ha ocHOBI goroBopy mpo criBmnpaito Bif 15 6epe3ns 2017 poky Ne 2-C.

TBapuHu yTpUMYyBaJIUCh 13 JOTPUMAHHSIM 3arajbHUX MPUHUUIIB OIO€TUKM BIANOBIAHO 10
MDKHapOJAHMX MPUHUUIIB €Bpomneiicbkoi KOHBEHLII MpO 3axUCT XpeOeTHUX TBapHH, IO
BUKOPUCTOBYIOTBCS JUIsl JOCHITHUX Ta IHIIMX HAYKOBUX Iijei [9].

[Ticns 3akiHUEHHS €KCIIEPUMEHTY TBapUH YMEPTBIISIN UISIXOM JIeKamiTamii miJ] JIETKUM HapKO30M.

Marepianiom a7 JOCTIIKEHHS OyJM CiM’THUKU CaMIliB IIypiB Ta IXHiN esKYJIAT y BUTTISAL CycrieH3ii
CIIEpPMATO30i/iB, 110 OTPUMYBAIHCH 13 KayAadbHOI YaCTHHU NPUAATKY CiM’ SIHUKY, SKY ITO310BXHBO
PO3THHAIIN Ta BUBUIBHSIIN BiJI XKUPY NPUAATKIB CiM’ THHKA.
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JUist TiCTOJIOTIYHOTO JOCHIJDKEHHS 3pa3ku TKAaHWH CiM’SHUX 3ano3 ¢ikcyBamu y 10% po3uumHi
HEUTpabHOTO opMasiny, MiaAaBa Ml IeriapaTallii Ta 3aJuBalid B apadiH 3a 3arajJbHO-TIPHHHATOIO
METOHKOIO.

['oTyBanu TiCTONIOTIUHI MOMEpPEYHi 3pi3u CiM’SHUX 3aji03 TOBIIMHOKO 10-15 MkM, 3abapBiroBain
reMaTOTOKCHIIIH-€03MHOM Ta JIOCIIDKYBAJIH 32 JIOIOMOTro0 IidpoBoro Mikpockona AXio Imager M
i3 mporpamuuM 3a6e3neyennsm AXio Vision S (64 Rel. 4.8.3 1 Zen 2011).

[Tix gac orsiTOBOT MiKPOCKOITT BH3HAYAIIM TaKi MOKA3HUKHU: KUTbKICTh 3BUBUCTHX CIM’STHIX KaHAJIBIIIB
B OJTHOMY TIOJi 30Dy, IUIOINLY MONEPEYHOTO PO3Pi3y 3BUBUCTOrO KaHAIBIIS Ta HOTO MPOCBIT, TUIONLY
CIIEPMATOr€HHOT'O EiTeNi 0 Ta HOro TOBIIMHY; KUIBKICT KIIITHH CepTolli B CIEpMAaTOTeHHOMY eTliTeNil
3BUBUCTOTO CIM’SIHOTO KaHAJbILS, IMUPUHY 0a3ajJbHOTO Ta JOBXKHUHY alliKaIbHOI YaCTHH KIITHH
Cepromi, momy KTTHH 1 iXHIX $Ap, KUIBKICTb CHEPMATOT€HHUX KIITHH (CIIEpMaTOTOHii,
CIEPMATOIMTH 1 CIIEPMATH/IN); KIIBKICTh CIIEPMATO30i/1iB Y IPOCBITI 3BUBUCTOTO CIM’THOTO KaHAJIBIIA,
TUIOIILY TOJIOBH 1 Si/jpa IMMPUHY IIMHUKA Ta JIOBKUHY XBOCTOBOI YACTHHHU CIIEPMATO30i/IiB.

Mopdomerpuuni 3amipu npoBoAwH 1pu 30iasmenHi 10x10, 4010 1 100x10.
Innekc ciepmaroreHesy odouucioBaiu 3a popmydoro [6, 10, 11]:
Is=%xa/N,

JIe a — KUTBKICTB MIapiB y KOXKHOMY KaHaJIbII (TIEPIINi Iap — CIIepMaTOTOHil, IPYTUid ClIepMaTOLUTH,
TpEeTid — CIepMaTHUIId, 4YETBEPTUH — crmepMaro3oinu), N — KIIbKICTh IMOPaXOBaHUX KaHAJIBIIIB
B TIOJISIX 30DY.

Innekc penakcamii (Hampyrd crepMaToreHesy) po3paxoByBalW IO BIIHOLICHHIO CYMH YCiX
MOPaxOBaHMUX CTAaTEBUX KIITUH 70 cymu Kiitud Ceprodi [6, 10, 11].

BrnuB BaxkKuX MeTaliB Ha MPOAYKTUBHICTh CiM’SIHUKIB IIypiB OI[IHIOBATIH 32 TAKMMH MMOKa3HUKAMH:
3arajbHa KOHLEHTpallisd CHEpPMAaTo30iliB B ESIKYyJATI; KOHLEHTpalis XUBUX CIEPMaTO30idiB B
eSKYJIATI; KOHIEHTpallis MEpTBUX CIEPMATo30iliB B €AKYJIATI; KUTTE3NATHICTH CHEPMATO30i/dIB
(% >xuBUX KIITHH BiJ] 3arajbHOI KiibKocTi) [6, 10, 11].

Jlnis BU3HAYEHHS MNepeNiueHUX MOKa3HMKIB CYMIIl cycleH3ii crepMaTo30ifiB 1 (i3i0JI0riyHOro
po3uuny (1:40) 3abapBiroBaay TPUNAHOBMM CHHIM Ha TPEIMETHOMY CKJII 1 JOCTIKyBalld 3a
JIOIIOMOT'OI0 aBTOMATHYHOIO NYMIbHUKA KiniTuH Countes TM.

BwmicT XenaroyTBOpIOIOYMX METaNiB Yy CHEpPMaTo30ilax BH3HAYAIM 3a0apBJICHHSIM MAa3KiB
criepMaro30iniB, 3adikcoBaHux y mnapax ¢opmaminy. Jlns BHABIEHHS BMICTY LUHKY Ma3K{
3a0apBIIOBAIM JUTH30HOM, MarHir0 — MAarHe30HOM 1 MiIl — JIUTIOKCaMiJIoM. YCl METOJIUKH
po3pobneni lO. B. €menko Ta cmiBaBTOopamu [4]. BMicT MeramiB y KIIITHHaX OIIHIOBAIH
HaIBKUIBKICHIM METOIOM.

CratuctuuHa oOpoOka pe3ynbTaTiB: OJepKaHi pe3yiabTaTH JOCHIJDKEHb IEpeBipsud  Ha
HOPMAJBHICTH po3moiay 3a gormomoror W-tecty. IMoBipHICTh moxuOku mepmoro poay p > 0,05.
[Ipu HOpManbHOMY PO3MOJITICHHI MOPIBHAHHSA BUOIPOK MPOBOIMIIOCS 3a AONOMOroro T-kputepito
CrprozieHTa ISl He3aleXKHUX BUOipok. Pe3ynbpTaT HaBeAaeHo y BUurisiai M + m, N — KUTbKICTh TBapUH
y cepii excnepuMeHTiB. OTpUMaHi J1aHi CTaTUCTHYHO OOpOOJIEHI 3a JOMOMOIOI0 KOMIT IOTEpHOI
nporpamu “STATISTICA 6.0”.

PE3YJBbTATH TA iIX OBTOBOPEHHSI

[Ipu MopdooriyHOMY JOCIIPKEHHI BU3HAYAIOTHCS 3MIHM HE TUIBKH B MAPEHXIMI, IKY MU KUIbKICHO
OLIIHIOBAJIM, aJIe 1 B IHTEPCTHUIII] Ta 000JOHKAX CIM’ SIHUKIB.

[lin BIIMBOM BaXKUX METAJliB BHSBIEHI Taki 3MiHU: OUIKOBa 0O0OJIOHKAa Maja HEpPIBHOMIpHY
TOBIIMHY, 3BUBUCTI KaHaJbIIl JeopMyBanucs, Ta Ha0ynM GaraTorpaHHoi (POpMU 3aMiCTh OBAJIbHOT,
BOHHU TIEPECTANH IIUIFHO MPWISATATH OXUH O OJHOTO, IIO CBIJYUTH MPO 00E3BOJHEHHS TKAHUH
1 BTpaTy Typropy; MoaiOHMM YWHOM Je(hOpMOBaHA IHTEPCTHISI MDK KaHAJIBIIMH;, MEXa MIXK
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CIEpMATOT€HHUM EMITeNiEM Ta MPOCBITOM KaHAIbILIB, MIOIIHI KIITUHU JedOpPMOBaHI; KIITHHU
Ceprosi 3MeHIIEHI B po3Mmipax Ta aepopMOBaHI CIEpPMATOTOHII 3MEHINCHI, paHHI Ta Ti3HI
cCriepMaTuIM MaiKe He BiIPI3HAIOTHCS, BOHH J1e()OPMOBaHi, IXHi sJIpa 3MILLEHI 10 IEHTPY KIITHHH;
CTOCOBHO CHEpPMAaTo30iiB, BOHM XaOTHYHO PO3TAIIOBaHI B MOJI 30pYy, KaHAIBIS iX TOJOBKH
3MEHIIEH], 1e)OPMOBaHi, y ACIKHX IOJIAX 30py MOXKHA BUSBUTH OOPHBH XBOCTIB Ta arjrOTHHALIIIO
CIEpPMATO301/diB, Y JACSIKUX CIM STHUX KaHAJbIIB CIIEPMATO301AH BiACYTHI 30BCiM. KinbKicTh KIIITHH
Jlelinira pi3ko 3MEHIIEHA, pO3MillleHa MOOHHII, a HE TPYIaMH, SIK y HOPMI.

KinbkicHy XapakTepuUCTHUKY 3MiH NMPHU MOP(}OIOTriYyHOMY TiCTOJOTIYHOMY JOCIIPKEHHI HAaBEIHO B
TabOmmmi 1.

Tabmuus 1 — MopdomMeTprudHi TOKa3HUKH CiM’STHUX 3aJ103 ITypiB y | konTposnbHii Ta Il qocmimuii rpymi

No
i IToka3nnk [ rpyna I rpyna
1 2 3 4
1 KinpkicTs 3BMBHCTHX CIM’SHHX KaHATIBIIIB 35,01 + 0,75 26.22 + 0,24*
B OJIHOMY TIOJIi 30pY
o | Hlnomma nonepesHoro pospisy sBHBHCTONO | yor0q8 71 4 1721 69 | 53105,82 & 2903,27**
KaHAJIBISI, MKM
3 | [lomia mpocBiTy KaHAIBIIS, MKM? 8793,24 + 901,03 23135,91 + 1085,35**
4 | Imomia criepMaToOreHHOTO CITENIIO, MKM? 37204,0 + 1305,83 | 32009,58 + 2497,59**
5 ToBIIMHA CIEPMATOTEHHOTO EIITENIIO, 3717+ 201 27,97 + 1,89
MKM
Kinpkicts kimitun CepTodi B
6 | cmepMaTOreHHOMY EMiTEeNi0 3BUBUCTOTO 24,12 + 8,98 18,97 £5,21**
CIM’STHOT'O KaHAIBII
7 | [Inoma kmitur CepTtodmi, MEKM? 191,24 + 19,14 150,02 + 14,01**
8 I_HI/IpI/IH?. 0asaIbHOT YaCTHUHU KIIITUH 12.96 + 181 12.31 + 1,75
Ceproui, MKM
9 BI/ICOTa'aHIKaJ'IBHO'l. YAaCTUHU KJIITHH 14.98 + 5.32 1761 + 3,01*
Ceproui, MKM
10 | IMnoma siapa xituH Ceproui, MEKM? 1497 £ 0,93 11,02 £1,94**
KinpkicTh criepMaToroHiis B
11 | cepmaToreHHOMY ermiTeNii 3BUBUCTOTO 51,92+ 1,57 48 59 + 1 91**
CiM’THOT'O KaHAJIBII
12 | ITnoma CHepMaTOHI/ITa,MKMZ 4,02 +0,89 2,98 £ 0,73**
13 | IMnoma siapa ciepMaToInTa, MEKM? 3,37 +0,91 2,75+ 0,654**
14 KIJ"II)KI‘(iTI) criepMaTHyL B (’:HepMaTOFeHHOMy 35,01+ 1,21 2873 + 1,43**
enitenii 3BUBUCTOrO CiM’IHOTO KaHAJIBIIS
15 | Ilnoma cnepmatuim, MKM? 33,01+0,21 28,47 + 4 57**
16 | IInoma siapa criepMaTuIu, MKM? 3,01 +£0,97 2,07 £0,63**
17 ﬁgﬁ){(HHa JDKTYTHKA Mi3HIX CIIEPMAaTH/I, 11,01 + 2,84 12,57 + 2,.95%*
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[Tponosxenns Tadbmui 1

1 2 3 4

18 ToBIIMHA JHKT'YTHKA MTI3HIX CIIEPMATHU]I, 312+ 0,81 2,38 + 0,01%*
MKM

19 KinbkicTs CHGPI\:[&TO3OIIIIB y MPOCBITI 208.97 + 14,03 23112 + 28,01%*
3BUBUCTOTO CiM’SHOTO KaHAJIBIIS

20 | Ilmoma rooBKH criepMaTo30i/a, MKM? 18,02 £ 2,73 14,96 + 0,97**

21 | lllupuHa MHKY crIepMaTo30iaa, MKM 3,01+0,49 2,53+1,73*

29 JoBxuHa XBOCTOBOT 4aCTHHH 21,01 +0,24 2215 + 1,08*
CIIEpMaTo301/1a, MKM

23 | ITnoma simpa ciepmaro3oina, MKM? 1,92+ 0,75 1,25+ 0,97**

[Ipumitka: * — pi3HHIL JOCTOBIpHA 111010 KOHTPOJt0 3 p < 0,05; ** — pi3HuIst 10cTOBIpHA 111010 KOHTpoJo 3 p < 0,01.

[Ticnsa nmpoBeneHHsT MOPGOMETPUUHUX TOCHIKEHHb OyJIO BHUSBICHO TakKi 3MiHHM y CiM’SHUKax y
TBapWH, IO MIJABAIACH BIUIMBY BAXKUX METATIB TMOPIBHSIHO 13 KOHTPOJBHOIO TPYIIOIO:
3MEHIIIEHHS KiJIbKOCTi 3BUBHCTUX CiM’SIHUX KaHAJbIIB B OJHOMY 10J1i 30py Ha 24,12 % (p < 0,05);
3017BIICHHS TUIONII MOTEPEYHOT0 PO3pPi3y 3BUBHCTUX KaHAJBIB 1 IX NMPOCBITY BiANOBITHO HA
13,81 % (p < 0,001)157,91 % (p < 0,001); 3MeHIIEHHS MO CIIEPMAaTOT€HHOT0 EMITENII0 Ta HOTro
ToBIIMHM BinnoigHo Ha 13,57 % (p < 0,001) 1 22,01 % (p < 0,05); 3MeHIIEHHS IO Ta IUPUHA
6azanpHOi vacTuHu KiituH Ceproni BimmoBigHo Ha 19,12 % (p <0,001) i 7,4 % (p <0,050),
30i7bIIeHHsT 1XbOi amikanbHOi yacTuHU Ha 10,49 % (p < 0,05); 3MeHmeHHs MIonl saep KIITHH
Ceptoni Ha 36,35 % (p <0,001); 3MeHIIEHHS KUJIBKOCTI CIIEpMATOrOHIiB y CIEpMaTOT€HHOMY
emniTenii 3BHUBUCTOTO CIM’STHOTO KaHaJBIIB, iX IUJIONIl Ta iXHIX sAep BiAMOBiIHO Ha 6,88 %
(p <0,001), 29,61 % (p<0,001) i 34,21 % (p <0,001); 3MeHIIEHHsT KiTHKOCTI CIIEPMATOIHUTIB,
ixp0l TuTOIIi Ta ixHiX sjuep BiamosimHo Ha 8,39 % (p <0,001), 20,01 % (p<0,001) i 12,23 %
(p <0,001); 3MeHIIeHHS KIJTBKOCTI ClIEpMaTH1 y CLIEPMAaTOT€HHOMY €IiTelNii 3BUBHCTOTO CIM THOTO
KaHaJbIl, IXHBOI TUTOIN Ta iXHIX saep BiamosigHo Ha 17,32 % (p <0,001), 21,31 % (p <0,001)
128,71% (p <0,001); 36inbIeHHs JOBKUHHU JUKTYTHKIB Mi3HIX ciepmatua Ha 19,99 % (p < 0,005)
IIpY OJIHOYAaCHOMY 3MEHIIEHH1 ioro ToBmMHU Ha 12,28 % (p <0,05); 3MeHIIEHHsS KIJIbKOCTI
CIIEpPMAaTO30i/1iB y po3pi3i 3BUBUCTOTO CiM’SIHOTO KaHAJbBI, TUIONI TOJIOBKHU criepMaTo30iaa i Horo
sIpa, a TaKOX IMHPHHK MUHKK BianoBiaHo Ha 27,03 % (p <0,001), 12,54 % (p < 0,001), 25,01 %
(p <0,001), 10,13 % (p < 0,05); mpu OMY XBOCTOBA YaCTHHA CIIEPMATO30i/1a cTana JAOBIIOK Ha
8,07 % (p <0,05); Takoxx BigMiUeHEe 3HIKCHHS IHJICKCY crmepmartoreHesy 3 3,28 +0,19 mo
2,84 £0,26 m.e. Ha 10,25 % (p < 0,001), ingexcy penakcarii 3 18,21 +1,79 no 17,21 = 1,15 m.e.
Ha 4,46% (p <0,001), mo cBIAYUTH MPO 3HMKEHHS (PYHKIIOHATHHOI AKTUBHOCTI CIM’SIHUKIB
y CaMIIiB HIypiB.

[Ipu Bi3yanbHiil OWIHII 3pa3KiB €SKYIATY JABOX TPyl TBapuH Oyji0 BiJ3HaueHo, mo y [ rpymi
KOJIip MOJIOUHO-OUIHi, rycToi KoHcHcTeH i, a y Il rpymi Komip CBITJIMINI 1 MEHIII T'YCTOT KOHCHCTEHIIIT.

[TapameTpu, 1110 XapaKTepU3yOTh GEPTUIBHICTH CAMIIIB IIIypiB, HABEJEHO B TaONIULII 2.

Tabnuus 2 — KinbKicHi Ta sIKICHI MOKa3HUKU MPOAYKTHUBHOCTI CiM’STHUX 3aJ103 CaMIiB IYypiB y IBOX
rpymax

Ne n/mt ITokasHuk I rpyna Il rpyna
1 2 3 4
1 3aranbHa ¥<0Hu?eHTpau1${ CIIEpMaTO30111B 8,01+ 054 402+ 0,19%*
B esKyJATi, 10°/min
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[TponosxeHHs TabIUIIL 2

1 2 3 4

2 KOHHGHTpaHIﬁY)KHBHX CIIepMaTo30i/iB 7.01+0.15 1440, 2%*
B esAKyJTi, 10/mi

3 KOHueHTpaulﬂ7MepTBHx CIIepMaTo30iiB 0,87+ 0,12 2.3+ 0,2%*
B esKyiaTi, 10°/min

4 Kutre3zgatHicTh criepMaro30imiB, % 87,91+ 3,79 36,61 + 2,83**

[pumitka: ** — pizHUIA MocTOBipHA MO0 KOHTpOo 3 p < 0,01.

VY nocninniit II rpymi mopiBHAHO i3 KOHTPOJBHOIO | rpynoro BinMideHE 3MEHIICHHS 3arajibHOl
KOHIEHTpauii crepmaro3oigiB B esakymari Ha 50,54% (p <0,001), koHueHTpawis KUBUX
cnepmaro3oiniB Ha 82,58% (p <0,001), a Takox 3MEHIIECHHs iX >XUTTE3AATHOCTI Ha 52,94 %
(p <0,001), xoHmeHTpalisi MEpTBUX crepmaro3oigiB 36inpummiaca Ha 61,08% (p <0,001). Taxi
pe3yabTaTH BKA3YIOTh PO HETATHBHUI BIUIMB BAYKKMX METaJiB Ha ()ePTUIIbHICTH CaMIIiB IIYpiB.

3MiHM BMICTy XejaroyTBoprorounx MetaiiB (Zn, Mg, Cu) B cmepmaro3oigax HIypiB HaBEICHO B
Tabmi 3.

Tabmuus 3 — Bmict xenaroyrBoprorounx meranis Zn, Mg, Cu B y cnepMaTo30ifax y ABOX Ipyrnax

Ne /1 | InTeHCHBHICTB 3a0apBIIeHHH, Y. O. [ rpyna II rpyna
1 Zn ( AUTU30H) 1,37+0,12 0,96 + 0,09**
2 Mg (Marae3oH) 1,09 + 0,07 0,78 £ 0,03**
3 Cu (xymdepon) 0,47 +£0,03 0,84 +0,05*

[pumiTtka: * — pi3HAULA ZOCTOBipHA 010 KOHTpoIto 3 p < 0,05; ** — pizHuus qocToBipHa moxo koHTpoio 3 p < 0,01.

BrnuB Baxkux MeTasiB 3MiHIOBaB HOpMaJIbHE CITIBBITHOLLIEHHS X€IaTOYTBOPIO0UNX Metanis Zn, Mg,
Cu B ciepmaro3oifax, 3HKyBaB BMicT Zn, Mg ta niasumtyBas BmicT Cu, 115 3MiHa OpYIIye OajaHc
METaJliB Yy METAJOBMICHUX ()EPMEHTAX, 1110 CBOEIO YEPror0 HETaTHMBHO BiJOOPAXKA€ThCS Ha IpOIEci
CIIepMaToreHe3y, Ta MOPYIIIYE MPOIIEC CIEPMATOTCHE3Y Ta 3HIKYE (PepTHUIIHHICTH caMIliB HIypiB [12].

[lepcnekTHBY MOJANBIINX JOCHIIKEHb: MOJEIIOBAaHHA KOMIUIEKCHOI Jii CTPECOBUX YMHHHUKIB Ha
4OJIOBIUY (PePTUIIBHICTD, SIK Y TBAPUH, TAK 1 Y JIFOJIUHU.

BUCHOBKHA

1. Baxki MeTany HEraTWBHO BIUIMBAIOTh Ha MOPPO(YHKIIOHAIBHUNA CTaH TOHAJ CaMIliB IIYpiB,
CIPUYMHIOIOYH Ae(opMallifo MapeHxiMi Ta CTPOMHU CiM SHUKIB, Ta MPU3BOJUTH J0 MOPYLIICHHS
CIIEpMaTOreHe3y.

2. BnnuB BaXXKUX METalliB Ha OpraHi3M LIypiB CIPUYMHSE 3MIHY CIIEPMATO30iiB Y BUTJISAAL 3MIHU
(hopmu TOJIOBKH Ta ii 3MEHIIIEHHS, 3arajlbHOTO 3MEHIICHHS IMUUKU Ta 301IBIIEHHS XBOCTOBOI
YaCTUHU CIIEPMATO301/1a, 0 3HAYHO MOpyIIye QYHKIIIO (epTUIHHOCTI.

3. Immekc cmepmaroreHe3y Ta iHIEKC peiakcallii i BIUIMBOM BaKKUX METAJIB 3HIKYIOTHCS, IO
CIPUYMHIOE 3HIKEHHS (PYHKI[IOHAIBHOT aKTUBHOCTI CiM’SIHUKIB LIYypiB.

4. TIpoAayKTUBHICTH CIM SHUX 3aJ103 3HMXKYEThCS 3@ Jii BaXKHX METaliB, IO HPOSIBISETHCA Yy
3MEHIIIEHH1 KOHLIEHTpAIlil CIePMaTO30i/iB Y eSIKYJSATH, @ TAKOXK 3HUKYE TXHIO KUTTE3AATHICTD.

5. BusBieHO HeraTUBHUI BIUTUB BAXKKHUX METATIB Ha CITIBBITHOIICHHS BMICTY X€JIaTOyTBOPIOIOYHMX
metaniB (Zn, Mg, Cu), Bmict Zn, Mg 3HmKyeThest a BMicT Cu MiIBUIIY€ETHCS, 110 OJHO3HAYHO
MOpyUIye TPOIEC CHEPMaTOreHe3y, IO B CBOK YEpry MPHU3BOIUTH JO 3HWKCHHS (YHKIIii
(bepTHIBLHOCTI.
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OCOBJINBOCTI PEAKIII CEPHEBO-CYIMHHOI CUCTEMHA
CTYJEHTIB I3 PI3HUM TUIIOM CAMOPET'YJIAIII KPOBOOBIT'Y

3anopoxns B. 10., 'aBpunenko O. 1O.

3anopizbKuil HAYiOHANLHUL YHI8epcUmem
69600, Ykpaina, 3anopidxcaicsa, eyn. Kykoscvkozco, 66

zadorovic@gmail.com

3a pesynbTaTaMu MPOBEICHOTO JOCIIKEHHS BCTAHOBIICHO, 10 cepen AiB4at [V kypcy mepesaxanu ocobu (43 %),
II0 MaJ cepueBuid Tun camoperyisiii kpooobiry (TCK). Haiimeniuny uncensHy rpymy ckianu fisdara (20 %)
3 cynuaauM TCK. I'pyna oci6 3i 3mimannm TCK 3aiimana npomikae rosnosxxerHst (37 %) Mk rpynamH i3 cepLeBUM
ta cynuaauM TCK. AHani3 reMo- Ta KapIioJJMHAMIYHUX TIOKa3HUKIB BUSIBUB MICBHI BIIMIHHOCTI B JiBYAT i3 Pi3HUM
TCK. 3a pe3ynpraTamy aHali3y cepeiHbOIPYIIOBUX MOKAa3HUKIB KoedilieHTa ekoHoMivHOCTI kKpoBoobiry (KEK)
BCTaHOBJICHO, 1110 AiBuara IV kypcey i3 cepueBum TCK manu minsuiieni nokaszuuku. [Tokasanku KEK y Hux Oymnu
Ha 13,43 % Bunmmu 3a BepxHIO MexKy HopMH Ta Ha 13,38 % (p < 0,05) BHIe MOPIBHSHO 3 TPYIIOIO 31 3MilLIAHIM
TCK, 1m0 cBiYUTH NP0 3HIKEHHS PE3EPBHUX MOXKIMBOCTEH CEpLIEBO-CYANHHOI CHCTEMH Ta BKa3ye Ha BTOMY U
TICBHI TPYIHOII B poOOTi CeprieBO-CyANHHOI cucTeMu. Y niBdar i3 cyauHHEnM TCK cepenHpOrpynoBHii HOKa3HUK
KEK OyB MiHIMAJIbHUNA, HIDKYAM 32 HIDKHEO MeXy HopMH Ha 3,12 %, mo Moke CBITUMTH TIPO 3POCTAaHHSA
€KOHOMIYHOCTI pOOOTH CEPIIeBO-CYMHHOI CHCTEMH OpTaHi3My Ta IeBHY €(eKTHBHICTh KPOBOOOITY.

Kniouosi cnosa: cmydenmu, wacmoma cepyeux CKOpoueHs, apmepianbHutl MUck, CUCMOLIYHULL 00 €M Kpo8i, yOapHuil

00’em Kposi, KoepiyicHm eKoHOMIYHOCI KpO8000i2y, mun camopeyisayii Kpoeoooizy.

Bamopoxnss B. 10., Taspunenko O. 0. OCOBEHHOCTHM PEAKIIMU CEPJEYHO-COCYIUCTOMN
CUCTEMbBI CTYAEHTOB C PA3HbBIM THUIIOM CAMOPEI'YJISIHUM KPOBOOBPAIIEHUS /
3anoposKCKuii HalMOHAJIBHBINA yHUBEpcUTeT, 69600, YkpanHa, 3anopoxse, yi. JKykoBckoro, 66
ITo pe3ynpTaTaM MpOBEACHHOTO UCCIIEJOBAHUS ONPEeIeHo, YTo cpeau AeByniek [V kypca npeobiaananu nuna
(43 %), umerorue cepAeUHbIH TUT camoperyJsimu kpoBooOpariesrus (TCK). UncaeHo HAaMMEHBIIYIO TPYIITY
cocraBmm neBymkna (20 %) c¢ cocymucteim TCK. I'pymma mmmn co cmemanaeiM TCK  3aHmMana
MIPOMEXyTOUHOE monoxkeHue (37 %) Mexay rpynnaMu u3 cepaedabM u cocyaucteiM TCK. Ananms remo- u
KapIMOAMHAMUYECKUX TIOKa3aTelel BBIABWII OINpejelieHHble ommuns y naeBymek ¢ pasueiM TCK. Ilo
pe3ynbTaTaM aHalu3a CpPeIHETPYyINIOBBIX ITOKa3aTesell Ko QHIMeHTa SKOHOMUYHOCTH KPOBOOOpPAIICHHUS
(K3K) ycranoBneHo, uto aeBymkn IV kypca ¢ cepaeaabiv TCK umenu moBeIIeHHBIE TOKA3aTeTH. 3HAYCHUS
KOK B Hux Obuté Ha 13,43 % BEIIIE BepXHEW rpaHuIEl HOpMEI U BhITIe Ha 13,38 % (p < 0,05) mo cpaBHEHUIO
¢ rpymnnoit co cmemanHeiM TCK, 4TO CBUAETENBCTBYET O CHHXKEHHH PE3EPBHBIX BO3MOXKHOCTEH CepJieuHO-
COCYMCTOM CHCTEMBI U YKa3bIBA€T Ha YCTAJIOCTh U ONIPEIeIeHHBIE TPYAHOCTH B paboTe CepIeUHO-COCYAUCTOM
cuctembl. Y aeBymek ¢ cocyaucteiM TCK cpeanerpynmoBoit mokazarens KOK Oblm1 MUHUMANIBHBIM, HIKE
HIDKHEW rpaHuibl HOpMbI Ha 3,12 %, 4T0 MOXKET CBHJIETENILCTBOBATH 00 YBEIMYSHUH SKOHOMHUYHOCTH PabOThI
CepACUHO-COCYTUCTOI CHCTEMBI OpraHU3Ma U OTpeAeIeHHON AP PEKTUBHOCTH KPOBOOOPAIIIEHHS.

Knrouegvie cnosa: cmyoenmoi, uacmoma cepoeunbix COKpaujeHutl, apmepuanbHoe 0agieHue, CUCIOIUYECKUll 00beM Kposu,

YOapHwiil 00beM Kposu, KOI(Dguyuenm 3KOHOMUYHOCIU KPOBOOOPAUEHUs, MUN CAMope2yisayuu KpO8oOOPaujeHUs.

Zadorozhnja V. Yu., Gavrilenko O. Yu. CARDIOVASCULAR SYSTEM REACTION FEATURES OF
STUDENTS WITH DIFFERENT TYPE OF BLOOD CIRCULATION AUTOREGULATION / Zaporizhzhya
national university; 69600, Ukraine, Zaporizhzhya, Zhukovsky str., 66

The study aimed to determine peculiarities of cardiovascular system reaction in students with different type of
blood circulation autoregulation.

The study took place at the physiology, immunology and biochemistry with a course in civil defence and medicine
department of the biological faculty in Zaporizhzhya national university, Zaporizhzhya. The participating
Biological faculty students were examined in September/ October 2016 (2016-2017 academic year).

The total number of the examined female students was 30 students aged 19 to 21. The examination took place
in the morning before the lectures time. All surveyed persons had no chronic diseases in anamnesis, or acute
diseases/other bad health states during the tests.

Heart rate and arterial pressure were measured in all examined persons. The type of blood circulation
autoregulation (TBCA) was defined in everyone surveyed on the gathered data basis.

Il surveyed persons were divided into 3 groups according to the TBCA. The vascular TBCA group was
presented by 6 students (middle age 20,33 + 0,21). The heart TBCA group included 13 students (middle age
20,46 + 0,18), and the mixed TBCA group consisted of 11 students (middle age 20,27 + 0,14). Anthropometric
data and Quetelet index (QI) were defined in members of each group. To evaluate the degree of regulatory
mechanisms tension primary indices, namely the arterial blood pressure (systolic and diastolic) and heart rate
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(HR) were measured. Further cardiovascular system indices (pulse arterial pressure, systolic blood volume,
cardiac minute output, blood circulation economisation coefficient) were calculated from the measured indices.
All indices were calculated using standard techniques.

The obtained results were processed using variation statistics methods in “Excel” with Student t-test employed
for small samples. The minimum statistical significance was at p < 0,05.

Based on the conducted research results we established that among year four females heart TBCA (43 %)
prevailed. Vascular TBCA (20 %) females were the smallest group. Females with mixed TBCA occupied
intermediate position (37 %) between groups with heart and vascular TBCA.

Individual analysis of the QI estimate index has shown that among year four students with different TBCA persons
with normal weight prevail: in the group of persons with vascular TBCA they constituted 83,3 %, in the group of
students with heart TBCA — 76,93 %, and in group with mixed TBCA — 81,82 %. Among year four students with
different blood circulation autoregulation types persons with abnormally low weight constituted 15,38-18,8 % in
each group. Overweight students were present only in a heart TBCA group totalling 7,69 %.

It has been established that the mean group HR indices in year four students with mixed and vascular TBCA
were within the norm, and in students with heart TBCA HR was 2,61 % above the norm. Average HR values
in females with heart TBCA were significantly above 9,14 % (p < 0,05) those in students with mixed TBCA,
and exceeded by 23,73 % (p < 0,001) the indices of heart reduction in females with vascular TBCA. The
highest mean group ATd indices were observed in students with vascular TBCA. These were higher than in
students with heart TBCA by 11,47 % (p < 0,01), and 6,21 % above those in students with mixed TBCA, but
these distinctions were not statistically significant. The highest systolic blood volume indices were observed
in students with heart TBCA: these were 14,12 % (p < 0,01) higher than in students with vascular TBCA and
4,81 % higher as compared to the mixed TBCA group. The lowest cardiac minute output indices were observed
in a group of students with vascular TBCA: these were 33,86 % (p < 0,001) lower than cardiac minute output
indices in the heart TBCA group. Cardiac minute output indices in females with mixed TBCA were 23,15 %
(p < 0,001) higher as compared to the vascular TBCA group.

The largest percent of students which had the investigated indices within their age norm were in the mixed
TBCA group.. In the heart TBCA group students with elevated HR (61,54 %) and APp (53,85 %) indices
were prevalent. Systolic blood volume indices below the norm were prevalent in the vascular TBCA group
(83,33 %). 50 % of students with vascular TBCA had cardiac minute output indices within their age norm,
while in in the other 50 % cardiac minute output was lower than the norm by 27,98 %.

Analysis of the mean group blood circulation economisation coefficient indices demonstrated that year four
with heart TBCA had these indices increased. Their blood circulation economisation coefficient values were
13,43 % above norm, and 13,38 % (p < 0,05) above those in the mixed TBCA group. This indicates a decrease
in this groups cardiovascular system functional capacity and points at possible cardiovascular weariness and
functional shortfalls. Mean group blood circulation economisation coefficient indices in females with vascular
TBCA were at the minimum and below the norm by 3,12 % which could indicate increased cardiovascular
system and blood circulation efficiency.
Key words: students, heart rate, arterial pressure, systolic blood volume, stroke volume, blood circulation
economization coefficient, type of blood circulation autoregulation.

BCTYII

BigmoBimno mo Tteopii P. M. BaeBchkoro, cucrema KpoBOOOITY € IHTETPAaTMBHUM MOKAa3HUKOM
(bYHKIIIOHATEHOTO CTaHy OpraHi3My i BiJlirpae poBiTHY poJib y 3a0e3nedueHHi mpotieci axanTaiii [1] 1o
eKCTpEeMaJIbHUX YMOB, a TakOXX Oepe ydacTb y HIITPUMII romeocrasy opranismy [2, 3]. PiBens
(YHKIIOHYBaHHS CEpPLEBO-CYIMHHOI CUCTEMH € OJHUM bI3 TOJIOBHUX KPUTEPIiB OI[IHKH aallTHBHO-
MPUCTOCYBATBHUX MOXKIIMBOCTEH OpraHi3My JI0 YMOB 30BHILIHBOTO 1 BHYTPILIHBOTO cepeioBuIna [4].

[IpucrocyBanHsI KpoBOOOITY B OKpPEMHX OpraHax 1 B OpraHi3mi B3araji JO0 MOTOYHHX YyMOB
KUTTEISTBLHOCTI BIAOYBAEThCS HUIAXOM HOro perynsmii [5]. 3arampHa perynsiist KpoBOOOITY
CIpsIMOBaHa Ha 30epeKeHHs HOPMAJIBHOTO PIBHS apTepialbHOrO THUCKY B CTaH1 CIIOKOIO, a IiJ 4ac
aKTHUBHOI JISTIBHOCTI OpraHi3My CIpHs€ NEepexoly Moro Ha HOBUH, OUTBII ONTHUMAJIbHUU 10
BIJIMOBIAHUX YMOB PIBEHb [6].

Binomo, 1m0 Ba)XIMBUM MOKAa3HUKOM (YHKIIIOHATHHOTO CTaHY CEPIIEBO-CYJAMHHOI CHUCTEMHU € THII
camoperyisamii kpoBooOiry (TCK). Hanexnicte momauaM 10 TOro ab0 I1HIIOTO THITY PETYISIii
KpPOBOOOITY BH3HAYA€THCS CIIBBITHOUICHHSM CEPLEBOTO W CYIMHHOTO KOMIIOHEHTIB MiATPUMKHU
apTepiaibHOrO THUCKY. BcranoBneno, mo B HopMi icHye 3 tunu TCK: cepueBuil, CymuHHUM 1
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3MILIaHUH (CepLeBO-CyTMHHMINA). J{J151 KO)KHOTO 3 HUX XapaKTepHe IIeBHE CIIBBIIHOIIECHHS CEPIIEBOTO
1 CyTMHHOTO KOMITOHEHTIB IIEHTPaIbHOI reMonHaMiku. JloBeIeHo, 1m0 HaHO1IbIl ONTUMAIBHUM €
3MilIaHui (CepleBO-CyAMHHUI) TUT camoperyisiwii. [Ipu ceprieBoMy Tumi perynsuis 311HCHIOETbCS
3a paxyHOK ITOCWJICHHsI poOoTH Miokapaa. HalimeHnn eekTHBHUI THIT caMOperyIsiiii — CyAMHHUH,
IIPU SIKOMY PETYJISIisl 31MCHIOETHCS 32 paXyHOK ITJIBUIIEHHS TOHYCY CYAWH Ha TJi BUCHA)KEHOI
(byHKIIOHATBHOT 37aTHOCTI cepiis [7].

Y JoCTymHIM HaMm JiTeparypi IIMPOKO BHCBITICHI TWTAHHS, TOB’S3aHI 3 BUBUCHHSIM IOKA3HHKIB
(bi3MIHOro PO3BUTKY 1 (DYHKIIOHATBHOTO CTaHy CEpPIIEBO-CYAMHHOI CHCTEMH B JIiTei Ta mKojspis [8-10],
cryaentiB pisaux BH3 [11-13] Ta oci6 3pisioro Biky [14-16] i3 pi3HHME THIIAMH CAMOPETYJISILIIT KPOBOOOITY.

CTyIEHTCHKHI BIK B OHTOTCHETUYHOMY aCIIeKT1 MPEJCTABIISE MEPi0JI, KOJIU 3aKIHIYETHCS O10JI0TIUHE
JO3piBaHHS JIOAWHU, ¥ yci MOpho]YHKIIOHATBHI MMOKA3HUKUA JOCSATAIOTh CBOIX Ae(iHITUBHUX
(ocTaTounux) po3MmipiB. st 11bOr0 eramy XapakTepHE BiIpalibOBYBaHHS B3a€MOJIIi Pi3HUX JIAHOK
(bi31070T1YHUX CHCTEM 1 B3a€EMUHHM OpraHiB i cucteM [17]. Apmanrarist opraHi3amy A0 HaBYaJIbHOI
JUSUTBHOCTI SIBJISIE COOO0 CKJIAIHUIN TPUBAIMI TIPOIIEC, TPUBAIICTD SIKOTO Pi3HI BYCHI BU3HAYAIOTh I10-
pisHomy [18]. Tak, TCK € BakIMBHM NOKa3HUKOM (YHKI[IOHAIFHOTO CTaHy CEpIEBO-CYIHMHHOL
CHCTEMHU, 10T0 BU3HAUCHHS Ja€ MOXKJIMBICTD OLIIHIOBATH PIBEHb HAMPYTH B PEryJiALii i€l cuctemu [7].

Mera mocmifKeHHS HoiArajga y BH3HAYCHHI OCOOIMBOCTEH peakiiii cepleBO-CYAMHHOI CHCTEMH
CTYJICHTIB 13 PI3HUM THIIOM CAMOPETYJIIALIT KpOBOOOITY.

MATEPIAJIM TA METOU JOCJIIT)KEHb

HocnimxenHs npoBoauincs Ha 0a3i kadenpu diziomnorii, iMyHoIOTIi 1 610XiMii 3 KypcOM HHUBLIBHOTO
3aXHCTy Ta MEAWLUHH, 010JIOTIYHOTO (aKyIbTeTy, 3amopi3bKOro HAI[iOHAIBHOTO YHIBEPCHTETY,
M. 3anopixoks. OOCTeXKEHHs CTYAEHTIB O10JIOTYHOro (axkyiabTeTy OyJao HpPOBEIEHO y BEpECcHi-
xo0BTHI 2016 poky (2016-2017 HaB4anbHUM PIK).

Yeboro obcresxxeno 30 cTyeHTiB xKiHOYO1 cTaTi BikoM BiJ 19 10 21 poky. BumiproBaHHS OKa3HUKIB
CEPIIEBO-CYJAMHHOT CUCTEMHU MPOBOIWIN TEPe] MOYaTKOM 3aHATh ypaHill. YCi JiByaTa B aHaMHE31
HE MaJM XPOHIYHMX 3aXBOPIOBaHb, MiJ 4Yac OOCTE)XEHHS TOCTpl 3aXBOPIOBaHHA abo TMoraHe
CaMoIo4yTTs OyJIK BIJCYTHI.

Jns Bu3HaueHHs TUmy camoperynsanii kpooodiry (TCK) Ta owiHKM CTynmeHs HanpyXeHHs
PEryJIATOPHUX MEXaHI3MIB BUMIPIOBAJIM MEPBUHHI NMOKa3HUKU: apTepiainbHuil Tuck (ATc, ATn) ta
nynasc (HCC). Ha mijncTaBi oTpuMaHMX JaHMX BU3HA4Yalu TN camoperyisuii kpoBooodiry (TCK) B
KOXKHOT CTYACHTKH OKpeMo. J[Jisi BU3HAUEHHS THITYy CaMOpPETYJIAIii KpOBOOOITY BUKOPHCTOBYBAIN
¢dopmyny H. I. Apununna [19]. Tak, sxuro 3HauenHs TCK konuBanucs B mexxax 90 1o 110 ym.ox., y
oci0 BU3Hayalu 3MiMIaHUM TUO KpoBooOiry, sikmo iHaekc TCK nepesumysaB 110 ym.ox. — tun
caMmoperyisuii kpoBooOiry OyB cyauHHUM, MeHIIe 90 ym.oa. — ceplieBuil.

3a TUIIOM caMOpEeTyJISLii KpOBOOOITY YCiX JiBYAT pO3NOAUIMIN Ha 3 rpynu. ['pyna ocib 13 cyTMHHUM
TCK 6yna npeacraBnena 6 cryaenramu (cepeaniit Bik 20,33 £0,21). o rpymu i3 cepueBum TCK
yBiiinun 13 crynenTiB (cepenniit Bik 20,46 + 0,18), Ta go rpynu 31 3mimanum TCK — 11 crynenTis
(cepenniii Bik 20,27 £+ 0,14). Y ocib koxHOI Tpynu Oy/M BU3HAUEH]1 aHTPOIIOMETPHYHI JJaH1 Ta 1HIEKC
Kerne (IK). Ha mincraBi BUMIpSHUX NMEPBUHHUX JaHUX OyJau po3paxoBaHl MOKa3HUKHU CEPIIEBO-
CyIuHHOI cucTeMu: myiabcoBuil Tuck (ATm), cucroniuauii 06’eM kpoBi (COK), XxBUnuHHHN 00’ €M
kpoBi (XOK), koediuient exkonomigyHocTi kpoBoodiry (KEK) 3a crangapTHUME MeTOAMKAMHU.

PesynpTaTi mnpoBEeNEHMX EKCIEpPUMEHTIB OOpoOJeHI MeTojaMu BapialiiHOi CTAaTUCTUKH 3
nporpamMHuM 3a0e3nedeHHsM “Excel”. J[oCTOBIpHICTh pe3yibTaTiB OIIHIOBAJACA 3a KPUTEPIEM
Crprofenra st Manux BHOIpok. MiHiMaibHA JOCTOBIPHICT XapakTepusyBaiacs p < 0,05.

PE3YJBbTATH TA iX OBITOBOPEHHSI

3a pe3ynabpTaTamMH MPOBEACHOTO 00CTEeKEHHS CTyNeHTOK [V Kypcy Oynu BHSIBJICHHI 0COOU 3 TphOMa
TCK, asne ix criBBiAHOIIIEHHS MaJii TIeBHI 0c0o0aMBOCTI (pHC. 1).

bionoziuni nayxu



59

B Cyaunnnii Tun B Cepuesuil Tun B 3mimannii Tun

Puc. 1. CniBBiAHOIIEHHSI TUITIB CaMOPETYJISAIiT KpoBooOiry cepen cTyaeHTok IV kypcey

Cepen nmiuatr IV kypcy mnepeBaxamu ocobu (43 %), mo wmamu ceprueBuii TCK. Haiimenmny
qucenpHy rpymy ckianu fiBuara (20 %) 3 cyauaanm TCK, ix 6yno Ha 23 % meH1iie Hixk 0ci0 13 cepleBUM
TCK. I'pyma oci6 3i 3mimanum TCK 3aiimMana mpoMmiKHE TOJIOKEHHS MDK TPYIaMH i3 CepLEBHM
ta cyauHHuM TCK. Tak, no rpymnu oci6 31 3mimanum TCK ysiiinum 37 % nisuar IV kypcey, mo Ha 17 %
Oinbie Hixk oci0 3 cymuaanM TCK ta Ha 6 % MeHIte mopiBHIHO 3 Tpymoro 3 cepieBuM TCK.

Bimomo, 1o tun camoperyssiii KpoBooOiry BigoOpakae GeHOTHIIYHI 0COOIMBOCTI opranizmy. s
kokHoro 3 TCK xapakrtepHe TeBHE CITIBBIJHOIICHHSI CEpIIEBOTO 1 CYIWHHOTO KOMIIOHEHTIB
neHrpanbHoi remoauHamiky. [Tpu cepueBomy TCK ontumanbsHuil apTepianbHUM TUCK MIATPUMYETbCS
nepeBayKHO poOOTOIO MiOKap/ia, a PU CyIMHHOMY — TOHYCOM cyauH. B oci6 31 3mimmanum TCK cucrema
caMoperyJsLii HalOUTbII 30aaHcoBaHa. 3MiHa peryiLii KpoBooOiry B OiK MepeBakaHHs CYJMHHOTO
KOMIIOHEHTA CBIIYMUTH PO 1i eKOHOMI3alli0, MABUIIEHHS (YHKIIIOHAIBHUX pe3epBiB. TomMy HalOUIbII
ONTHMAIBHUM BBAXA€TbCS 3MIIAHUN (CepLeBO-CYIMHHUI) Tum camoperymsnii. Haiimenm
epexTBHUM BBakaeTbesl cyaquHHMA TCK, mpu skomy peryiasTopHa i 3A1HCHIOETbCS 3aBISKU
M1/IBUIIEHHIO TOHYCY CYJMH Ha TJIi BUCHAXEHOI (PYHKIIOHATIBbHOI 3AaTHOCTI cepuis [7].

AHani3 cepeHbOTPYIOBUX AHTPONOMETPUYHUX MOKa3HUKIB JiBuaT IV Kypcy 3amexHo Bija iX
TCK He BuUSBUB JOCTOBIPHMX BiJMIHHOCTEW 3a TOKa3HHKaMu pocty, Bard Ta IK (tabmn. 1).
Ane ycepenaHeHi nokazHuku iHaekcy Ketne giBuat 3 ypaxyBanusam TCK BusiBuiIn HopMmasibHYy Bary
Tija 0cid TPHOX IPYIL.

Tabmuis 1 — AHTpomomeTpuuHi JaHi cTyldeHTIB |V Kypcy 3ajexHO BiJl THUILy CaMOperyJsiii
KpOBOOOITY

3 T — Cyn?r?iﬂgg THII Cep(I;e:I/]I-I/:; )TI/IH 3M1?;a:1/]1-1:/|1-)THH
3pict, cM 164,8 + 2,20 170,6 +2,7 167,1+15
Bara, xr 545 + 2,47 60,0 + 3,01 56,2 + 2,06
IK, ym.ox 20,06 + 0,80 20,5+0,74 20,04 £ 0,64

OTtpuMaHi cepe/lHl 3HaYeHHS aHTPOMOMETPUYHUX MOKAa3HHUKIB HE 3MOTJIM MOBHOIO MIpPOIO BiAOUTH
HasBHICTbH BiIMIHHOCTEH MOP(OJIOTIYHOTO CTATyCy AiBYAT 3aJI€KHO BiJl IXHBOT'O THUITY CAMOPETYJIALIi
KpoBooOiry. Tomy OyB npoBeneHU aHalli3 1HIMBITyaJbHUX IMOKa3HUKIB, TOOTO MpoaHalli30BaHO
BiJICOTKOBE CITiBBIJHOIIICHHS 1HAUBINyanbHUX 3HaUeHb IK y crygenTok [V kypcy 3anexxHo Bif TUITY
camoperyJiIii KpoBooOiry (puc. 2). 3a miteparypaumu ganumu [20] BioMo, 10 BETUYUHA 1HIEKCY
macu Tina (IK) nobpe BinOuBae 3amacu >Kupy B Oprati3mi, i Mo)ke BY4aCHO CUTHANII3YBaTH 1 PO HOro
HaJUTMIIOK 1 MPO HECTady, IO CBOEK YEpror Moxke OyTH HeOE3NeYHUM YUHHUKOM PO3BHUTKY
YCKJIQJIHEHb Ta PU3UKOM BUHUKHEHHSI HU3KU 3aXBOPIOBAHb.
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Otxe, IHAMBIYAIbHUM aHAI3 pO3paxyHKOBOI0 MOKAa3HMKA POCTO-BAaroBoro iHaekcy Kernie mokasas,
1o cepen cryaeHTok IV kypey i3 pisanmu TCK mepeBakaroTh 0coOM 3 HOpMaIbHOIO Baroro (puc. 2):
y rpymni oci6 i3 cynquaauM TCK Bonm cknamu 83,3 %, y rpyni aisuar i3 cepueBum TCK — 76,93 %,
Ta B rpymi 31 3mimanum TCK — 81,82 %.

Ocobu 3 HaUTMIITIKOM Baru Oynu BUsBIEHI TUIbKH B rpymi 3 cepueBuM TCK — 7,69 %. ¥V rpyni niBuar
i3 cynquaanM Ta 3MimanuM TCK 0ci6 i3 HaUIMIIKOM Bard He BUABJIEHO (pHC. 2).
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CynuHHUN THI CepueBuii THI 3MilaHui T

B JledinuT Macu Tija B HopmanbHa Bara 2 Hagmmmok Macu Tina

Puc. 2. BifgcoTkoBe CHiBBiAHOIIEHHS IHAECKCY MacH Tila cTyaeHTOK [V Kypcy 3alie)XHO BiJ THUIY
caMmoperyJsLii KpoBooOiry.

CratucTuka CBIIYUTH MPO T€, IO HAAMIpHA Bara MPAaKTUYHO 3aBXIU NPH3BOJIUTH 10 PO3BHTKY
I[yKpOBOTO Aia0eTy, apTepialibHOi rinepTeHsii, ilemMiuHoi XBOpOOH cepls, 1HCYJbTY, TUCKIHE31H
KOBUHOTO  MIXypa, JKOBUHOKaM STHOI ~ XBOpPOOM, XpPOHIYHOTO  XOJELMCTUTY, Oe3mmians,
OCTEOXOHJPO3y XpedTa 1 OOMIHHO-IUCTPO(IUHUX MOJIAPTPUTIB, AESIKMX BHUJIB paKy TOLIO.
[TomupeHHsT HAAJIMIIKOBOI Baru 1 0XKMPIHHS CEepesl CTYACHTIB € 3arpo30l0 BUHUKHEHHS CYMYTHIX
TSOKKUX 3aXBOPIOBaHb TA HACTYITHOI 1HBAiIM3allil Malli€HTIB MOJIOOTO BiKy [21].

Cepen aiBuat [V Kypcy i3 pi3HUMH THIIAMHU CaMOPETYJISILii KpoBOOOiry BusiBeHi ocoou (15,38-18,8 %)
3 HeCTayero Baru B KOkHil rpymi (puc. 2). HeoOxinHO BpaxoByBaTH, 110 3HAUYHUN Je(ilUT MacH Tina
— IIe OCHOBHA TeperyMoBa PO3BUTKY AHMCTpodii. Sk mpaBmiio, rojJ0BHOIO NMPHUYUHOK AKTHBHOTO
PO3BUTKY TUCTpOdii € MOCTIHHE HEOIAAHHS (aTiIMEHTapHa JUCTPOdist), 110, MOKIUBO, € IIPOBIIHOO
MIPUYMHOIO0 HU3BKOI Baru B JiBUaT LOro BiKy. HeparjioHanbHe XapuyBaHHS MOXKE MaTH 1 3MYyLICHUN
1 HaBMHCHUI xapakrep. CTpimMke OaxaHHs “Tpumatu (GopMy Ha BiANOBIHOMY piBHI” Haifuacrimie
MPU3BOANTH JIO 30BCIM HEBUIIPABIAHOI BIJIMOBH BiJl MPUMMAHHA 1K1 B HEOOXITHUX KOPUCHHX IS
opraniamy oo6csrax. Hacmiigkom 1pOoro crany € MOpyLIeHHS B Ipolecax MeTadoidi3Mmy, HI0 B
MOJIAJIBLIIOMY B1IOMBAETHCS B CTPIMKOMY 3HID)KEHH1 IIPale3[aTHOCTI Ta 1HIIKX po3i1aaax 3/10poB’s [22].

CraticTUYHUH aHai3 pe3yJIbTaTiB OLIHKU (YHKIIOHAIBHUX MOKIJIMBOCTEH CeplIeBO-CYIMHHOI CUCTEMU
oprasizmy cTyIeHTok |V KypcCy 3aiexHO Bl THITY caMOperyJisiiii KpoBooOIry HaBeIeHH B Tabmui 2.

Tabnuus 2 — CepelHOrPYNOBI NOKA3HUKH I'eMO- Ta KapJi0JUHAMIKH CTYACHTOK [V Kypcy 3anexHo
B1JI TUIYy CaMOpPETYJISIIIIT KpOBOOOITY.

ToKa3HUKH Cynunnnii TCK Cepresnii TCK 3mimanuit TCK
(n=06) (n=13) (n = 11)
UCC, yn/xs. 63,5+ 4,57* 83,23 + 2,61%% 75,64 + 2,57
ATc, MM.pT.CT. 113,2 + 3,46 112,46 + 3,28 113,5+2,05
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[TponosxeHHs TabnuIl 2

1 2 3 4
AT, MM.pT.CT. 78,8+ 1,83 70,69 + 2,35% 73,91 + 2,25
AT, MM.pT.CT. 37,67 +1,76 41+ 1,59 38,50 + 2,48
COK, mn 52,17 + 2,23 60,75 + 1,45° 57,83 + 2,35
XOK, n/xB 3,32+ 0,28 5,02 + 0,76%% 4,32 + 0,1

pumitku: * — p <0,05; ** —p <0,01; *** — p < 0,001 mpu mopiBHAHHI NOKA3HKKIB 0cib i3 cyauHHENM Ta 3MimanuM TCK;
#—p <0,05; ## — p < 0,01 mpu nmopiBHAHHI TTOKA3HUKIB 0ci0 i3 cepreBuM Ta 3MimaaumMu TCK;
$ _p<0,05; %¥-p<0,01 npu nopisHAHHI MOKA3HUKIB 0ci6 i3 cyuEHNM Ta cepueuMu TCK.

Cepennborpynosi nokazauku YCC y crynentok [V kypcy 13 3mimanum ta cynuaaumu TCK Oynu B
MEXax HOPMH, a B JiBYAT i3 CEpIEBUM THIOM caMmoperyisiii kpoBoobdiry HCC — na 2,61 % Oyna
BUIIOI0 32 BEPXHIO MeXy HOpMH. CTaTHCTHYHO BiporiiHa pi3HUI 3a nokasaukamu YCC
BCTAaHOBJICHA MK TphoMma Tpynamu. Tak, cepeani 3HaueHHs YCC y miBuar i3 cepueBuM TCK Ha
9,14 % (p <0,05) BiporigHo Buine HiK B oci6 31 3mimanum TCK, Ta Ha 23,73 % (p <0,001)
MIEPEeBUIIYE TTOKA3HUKU CEPIIEBUX CKOpOUeHb NiByaT i3 cynuHHuM TCK. V cTyneHTok i3 cyAMHHUM
TCK uacTora cepueBux ckopouenb Ha 16,05 % (p < 0,05) mmx4e Hix B ocib 31 3mimanum TCK.

3a pe3ynbTaTaMu MPOBEIACHOI0 CTATUCTUYHOTO aHami3zy 3a nmokazHukamu ATc ta ATn cepen rpym
cryneHtok IV kypcy i3 pisaum TCK Oynmm B Mekax BIKOBOI HOPMH Ta CTATUCTHYHO 3HAYUMUX
BIZIMIHHOCTEN MK HUMU HE BUSBJICHO.

CTaTuCTUYHO 3HAYYITY PI3HUIIIO BUSBICHO 32 TOKa3HUKOM AT/ cepes TpyIl CTYACHTOK 13 pi3HUM THIIOM
TCK. Binomo, mo Bucora ATn B OCHOBHOMY BU3HAUYA€ThCS CTYMEHEM MPOXITHOCTI MEpeAKaIiIspiB,
YaCTOTOK CEPIIEBUX CKOPOYCHB 1 CTYNEHEM €IACTUYHOCTI KPOBOHOCHUX CYyIUH. ATII TUM BUIIWHA, YUM
OUTBILINIA OITip ePEAKANUIAPIB, Ta YAM HIDKUMNA eTaCTUYHHUN OIip BEMKUX CyuH 1 ynM Outsina YCC [23].

HaiiBumii cepennporpynosi nokazHuku ATn Oynu BusHaueHHi B oci0 13 cyaunHuM TCK, mo Ha
11,47 % (p < 0,01) Bumie Hixk B ocib i3 cepueBuM TCK Ta Ha 6,21 % BuIie HiX y AIBYAT 31 3MIIIAHUM
TCK, aine 11 pi3HHIIS CTATUCTUYHO HE BIPOT1/IHA.

AHalni3 OTpUMaHUX CepeIHbOIPYNOBUX JAaHuX 3a mnokasHukamu COK mokaszaB CTaTHCTHYHO
BIpOTIHY pi3HUII0 MK ocobamu 3 cepueBuMm Ta cyauHuMm TCK. Bimomo, mo COK BinOuBae
KUIBKICTh KpOBI, SIKa BUKHIA€THCS IUTYHOUKAMHM Ceplsl 3a OAHY CHCTONy. BenuumHa 1boro
MTOKa3HMKa 3aJIeKUTh BIJ] CUJIM CEPLIEBUX CKOPOUEHB 1 301IbIIYETHCS TPU (PI3MUHUX HAaBAaHTAKEHHSX.
Haii6inpmi nokaznuku COK manu niByara 3 cepreBum TCK, mo Ha 14,12 % (p < 0,01) 6inbine Hix
B oci0 13 cyaunauM TCK Ta Ha 4,81 % Bumie nopiBHaHO 3 oco6amu 31 3mimanuM TCK. CtaTucTuyHo
BIpPOT'iIHOT pi3HMILI MK ocobamu 3 cyauHHUM Ta 3mimanuM TCK 3a nokasaukamu COK BusiBIIEHO
He Oyino, ane B 1ux rpynax COK OyB MeHIIUM 3a BIKOBY HOPMY.

[loka3HuK, SKUH YYTIMBO pearye Ha 3MIHM B OpraHi3mi, 4uM OW BOHM HE€ BHKIIMKAJINCH,
1 € HAWBAYIMBIIIUM T1apaMEeTPOM TMPUCTOCYBAIBHUX peakiii — XBUIMHHHHN 00’em kpoBi (XOK).
Bemnuuna XOK 3anexutsb, nepi 3a Bce, BiJl MOTpeOU OpraHi3My B KHCHI 1 MOKUBHUX PEYOBHHAX
1, 3pelTo0, BiJ piBHA MeTabonizmMy B TkaHuHax [24] Bimomo, mo nokasuuku COK 1 XOK,
€ IHTErPaTUBHUMH IOKAa3HUKAaMHU MOTOYHOIO (PYHKIIOHAJIBHOIO CTaHy OpraHi3Mmy, BiI0OpaXkaroTh
CKOPOT/IMBY (PYHKIIIFO MiOKap/a i aJalTHBHI MOKIHBOCTI CHCTEMH KpoBOOOiry 3araiom [13].

Po3zpaxoBani cepennporpynoBi nokasaukun XOK y crymentok IV kypcy 3anexso Bin ix TCK
3HAXOJIMJIMCS B MeXax BiKOBOI HopMu. CtaTucTuyHUI aHamni3 noka3HukiB XOK BUSBUB BiporigHi
BIIMIHHOCTI MK rpynamu fiB4ar. Tak, Haiimenmn nokaszuuku XOK crocrepiranucs B rpymi oci6
13 cyquaauM TCK, mo Ha 33,86 % (p < 0,001) Hmwxkue 3a nmokazHuku XOK y ocib 13 cepuesum TCK.
V niByar 3i 3mimanuM TCK nokasaukn XOK Oynu Bummmu Ha 23,15 % (p < 0,001) nmopiBHSIHO
3 rpynoto 13 cyauaauM TCK. Cratuctuddo BiporigHoi pizHuii mik mokasHukamu XOK B ocid
13 3mimanuM Ta cepueBuM TCK He BusiBieHO.
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OTxe, Binomo, 1o B3araini npupict XOK Ha ¢oni ninsumienns YCC, sk e Mu cnocTepiraiy B 0cio
13 cepueBuM TCK, € meHm exoHomiuHMM. Y mpoMy Bunaaky 36unbmenHs YCC MokHA BBaKaTH
BOXJIMBUM aJanTaiiaum mexaHizsmMoM 30inpineHHs XOK y BinnmoBiap Ha IMiABHINEHI HaBYAIbHI
HaBaHTKCHHS B YHIBEPCUTETI Ta PEaKIli€l0 OpraHi3My Ha 1HII HETaTUBHI YNHHHKH, K1 BIUTMBAIOTh
Ha CEepUEBO-CYIUHHY IisUIbHICTh. [HAMBINYyanbHUHA aHami3 (QyHKIIOHATBHUX MOKAa3HUKIB CEpIEBO-
CYAMHHOI CHCTEMH BUSABUB BiZICOTKOBY HEOIHOPIAHICTH IPYIT BIAHOCHO HOpMH (Tabi. 3).

Tabmuis 3 — [loka3HUKH 1HIWBITYaILHOTO aHAII3Y IeMO- Ta KapAioAMHAMIKK CTyIeHTOK [V Kypcy
3QJIC)KHO Bl TUITY CAMOPETYJIAIIT KpOBOOOIry.

Cynunnuii TCK Cepuesuit TCK 3mimanuii TCK
IMoka3HUKH (n=6) (n=13) (n=11)
% X+ mx % X+ mx % X+ mx
1 HOpMH - - 6154 | 89+193 | 2727 | 87,0+10
;Ilﬁg]; wopma | 66,67 | 700+082 | 3846 | 74+29 | 7273 | 71,38 = 1,83
' | mopmu | 33,33 | 50,5+7,5 - - - -
1 HOpMU - - - - - -
ﬁ;‘; o | HOPMA 83,33 | 1158+ 2,67 | 84,62 | 116,55+2,12 | 100 | 1135 2,05
© 7 | |nopmu | 16,67 | 100+0 | 15,38 90 + 0 - -
tHopmu | 16,67 | 83,0+0 - - 9,09 90+ 0
ﬁx‘)} op | HOPMA 83,33 | 780+20 | 100 | 70,69+235 | 90,91 | 72,3+1,75
R | HOpMU - - - - - -
1 HOpMH - - 53,85 | 46,14 +1,03 | 27,27 | 50,0 + 2,87
ﬁ;i‘)} op | HOPMa 66,67 | 39,0+1,35 | 30,77 40+ 0 72,73 | 35,63+ 1,75
| lmopmm | 3333 | 250+50 | 1538 30+0 - -
T HOpMU - - - - - -
COK,mn | Hopma 16,67 | 60,47+0 | 69,23 | 6324+139 | 72,73 | 61,71+16
| Hopmu | 83,33 | 50,47 +1,82 | 30,77 | 55,14+0,79 | 27,27 | 47,47+19
T HOpMH - - - - - -
XOK, 1/xB | HopMma 50 | 3,86+0,14 | 100 | 502+076 | 100 | 4,32+0,1
p
| HOpMI 50 2,78 +0,33 - - - -

Hait6inpmmii BicoTOK 0Ci0, 110 MM JOCTIKYBaHI TOKa3HUKH y MEXax BIKOBOi HOpMHU, OyIH
B rpymi 31 3mimanum TCK. V rpymni i3 cepueBum TCK BcranoBieni ocobu 61,54 % ta 53,85 %,
o manu niasuineni nokasHukn YCC ta ATn BianosigHo. Y rpymi 13 cynuHHuM TCK BusiBieHo
3HaYHUH BifcoTok aiByat 83,33 %, mo manu nokazuuku COK, HUX41 BiJl HOPMHU.

3a anamnizom nokaszHukiB XOK BcranoBneno, mo 50 % oci6 i3 cynuaaum TCK manm ix B Mexax
BiKOBO1 HOpMH, a B pemitu 50 % XOK OyB 3umxenuii Ha 27,98 % nopiBHsiHO 3 HOpMoto. OTxe, B
oci0 13 cyaunauM TCK onTuManbH1 3HaU€HHS apTepialbHOTO TUCKY MIATPUMYIOTHCS 32 PaXyHOK
O11b1II BUCOKOTO TOHYCY cynuH Ha Tii 3MeHIeHoro COK Ta 3umxkenoro XOK.

V¥ ocib6 13 cepreBum TCK y cTaHi COKOK ONTUMANIbHI TMOKa3HUKH TeMO- Ta KapJi10JMHAMIKH
niaATpuMytoThes 3a paxyHok niasuimeHHs YCC ta ATIIL. V gisuar i3 3mimanum TCK perymsuiro
CHUCTEMH KPOBOOOII'y MOKHA BBa)KaTH HANO11b1I 30aJ1aHCOBAHOIO.

BaxnuBuM KOMIIEKCHUM ITOKAa3HHKOM CTaHy CEpIEBO-CyIMHHOI CHCTEMH € KOe]illieHT
exoHoMmizanii kpoBoobiry (KEK). Bimomo, mo KEK xapakrepu3ye BHTpaTu OpraHizmy Ha
NepecyBaHHsI KPOBI B CYAMHHOMY PYCJi Ta CBIIYUTH MPO JOCKOHAIICTh MEXaHI3MIB ajamTalii
CUCTEMH KPOBOOOITY 10 HAaBaHTaXEHb, TOOTO BUABIISAE (DYHKLIOHATIBHI PE3E€PBU OPTraHi3My 1 HOTO
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3aranpHy (i3uuHy mnpanesnatHicTb. AHami3 nokasHukiB KEK nocuts HaouHo mokasye cral
aJanTaifHuX MeXaHi3MiB €EKOHOMIYHOCTI CUCTEMHU KPOBOOOITY B OOCTEKEHHUX.

3a pesymbpTaTaMH aHalily cepeaHborpynoBux nokasHukiB KEK BcTaHoBieHO, mo miByaTta
IV kypcy i3 cepueBum TCK mamum minumieHi nokasznwku (tadn. 4). Tak, KEK y niBuar i3
cepueBuMm TCK Oy Bummm Ha 13,43 % 3a BepxHio Mexy Hopmu Ta Ha 13,38 % (p < 0,05)
nopiBHgHO 3 Tpymnor 31 3MmimanuMm TCK. V giBuar i3 cynuaauMm TCK cepemnporpynoBuit
noka3Huk KEK OyB MiHiManbHHH, HIKYNUM 32 HIXKHIO MKy HopMu Ha 3,12 %.

[IpoBenenuii iHauBiAyansHui anamiz nokasHukiB KEK y miBuar IV kypcy 3 pi3HUMEU TuUIIaMu
camMoperyisnii KpoBooOiry BHUSBHB TPYIOBY HEOJHOPIJIHICTH y BiJACOTKOBOMY CKJaai oci0
BigHocHo g0 Hopmu KEK. Haii6inpmmuii Bizcorok oci6 (54,54 %), sxi mamu mokasuuk KEK
B MEKax HOpMH, Oyio BusiBieHO y rpymi i3 3mimanum TCK, ane tperuna ocib i€l rpynu manu
nigsuieni nokasauku KEK.

VY rpyni aiBuart i3 cynuaauM TCK gocniqkyBaHui MOKa3HUK, Y MEXaxX HOpMHU, OyB BUSHAUCHUN
numre B 33,33 % oci0, a B pemTu aiByat cnocrepiranocs ontuManbpHe 3HKeHHss KEK na 25,4 %
HUKY€ HOPMH, 11O MOXE CBIAYUTHU MPO 3POCTAHHS €KOHOMIYHOCTI pOOOTH CEpPIEBO-CYyIUHHOI
CHUCTEMH OpraHi3My Ta NeBHY €(eKTUBHICTh KPOBOOOITY.

Tabmms 4 — INokazauku KEK (ym.ox.) aiBuat IV xypey 3 pi3HEME THIIaMH CaMOpETyJIsiiiii KpoBOOOITy

TCK X+ mx % BigHomeHHs 10 HOpMU

. - - 1 HOpMU
R | 2422042458 | 283601160 | 3333 Hopwa

18650+ 302,23 | 66,66 | Hopun

5 3743,0 + 106,53 76,92 1 HOpMH
iy | 34030515467 | 283800 7,69 Hopwa

24150+ 15,0 15,39 | HOpMU

_ 5 3446,3+ 175,16 36,36 1 HOpMHU
m IR | 2947.73 + 138,617 | 269836585 | 5454 Hopva

2450,0+0 9,1 | HOpMU

[pumitku: * — p < 0,05 npu MOpiBHAHHI MOKa3HUKIB 0cib i3 cepueBuM Ta 3Mmimanum TCK.

Benukwuii Bincotok (76,92 %) nisuar 13 cepueBum TCK manu nokaznuku KEK Bumii 3a ¢izionoriuny
“HOpMY”, IO BiJIOOpaXkae 3HIKEHHS pPE3epPBHUX MOXKIMBOCTEH CEpILEBO-CYIMHHOI CUCTEMH,
XapaKTepU3ye HAmpyry aJanTaliiHUX MEXaHI3MiB, IO BIJNOBIIAIOTh 332 E€KOHOMIYHICTH POOOTH
CHCTeMH KPOBOOOITY Ta BKa3ye Ha BTOMY i MEBHI TPYAHOLII Y poOOTi CEpIIeBO-CYITUHHOI CUCTEMH.

[TepcrieKTHBY  TONANBIINAX  JIOCHTIJDKSHB MOJISATAl0OTh B OINIHII  BEreTaTUBHOTO CTAaTyCy Ta
aJanTaniiHoro moteHIiany oci6 i3 pisaumu tunamu TCK.

BUCHOBKHA

1. 3ape3ynbraramu MpoOBEACHOTO JOCIIDKEHHS BCTAHOBJIEHO, 1110 ceperl IiBuat [V Kypcy nepeBaxaiu
ocobu (43 %), mo mamu cepuesuii TCK. Haiimenury uucensHy rpymy ckiamd maiBdara (20 %)
3 cynuHHuM TCK, ix 6yno Ha 23 % mene Hix oci0 3 cepueBum TCK. I'pyma oci6 31 3mimanum TCK
3aiimaria npoMikHe nosnoxkeHHs (37 %) Mk rpynamu 13 cepueBum Ta cyaquHauM TCK.

2. InpuBimyanbHMIA aHai3 PO3PaXxyHKOBOTO MOKa3HUKA POCTO-BAroBoro iHaekcy Kerne mokasas,
mo cepen cryaeHTok IV kypcy i3 pisaumu TCK nepeBakaroTh 0COOM 3 HOPMAJILHOIO Baroo:
y rpymi oci6 i3 cyaunaum TCK Bonu cknanu 83,3 %, y rpymi aiBuar 3 cepueBum TCK — 76,93 %,
ta y rpymi 31 3mimanuMm TCK — 81,82 %. Cepen niBuar IV Kkypcy i3 pi3HUMH THIAMHU
camoperysiii KpoBooOiry BusieHi ocobu (15,38-18,8 %) 3 HecTauero Baru B KOXKHIN Tpyi.
Oco0wu 3 Ha[UIUIIIKOM Baru Oyiv BUsIBJICHI TUThKU B rpyiii 3 cepueBum TCK — 7,69 %.
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Bceranosneno, mo cepenuborpynosi nokasaukun YCC y cryaentok IV kypcey i3 3MmillaHuM Ta
cynuaauM TCK y Mexax HOpMH, a B IIBYAT 13 CEPIIEBUM THIIOM caMoperyisiii kpoBoooiry HCC
Ha 2,61 % Oyna BHIIOI0 3a BepxHIO Mexy HopMmu. Tak, cepenni 3HaueHHs YCC y miBuar i3
cepuesuMm TCK Ha 9,14 % (p < 0,05) Biporimno Bumii HiX B oci6 31 3mimanum TCK, Ta Ha
23,73 % (p <0,001) mepeBuIy€e MOKAa3HUKHU CEPIIEBUX CKOpoueHb AiByar i3 cyauHauM TCK.
HatiBuii cepennporpymnosi nokasHuku ATa Oynu BusHaveHi B oci0 i3 cyaquaauM TCK, mo Ha
11,47 % (p <0,01) Bume Hix B oci6 i3 cepueBum TCK. Haitbinpmi nokasuuku COK mamu
niBuara 3 cepreBuM TCK, mo Ha 14,12 % (p < 0,01) 6inbure Hixk B oci6 13 cynuaauM TCK Ta Ha
4,81 % Bume mopiBHsHO 3 ocobamu 31 3mimanuM TCK. Tak, naiimenmni mokasauku XOK
crioctepiranucs B rpymi oci6 13 cynuaauM TCK, o Ha 33,86 % (p < 0,001) HmKYe 32 TOKA3HUKH
XOK B ocib6 3 ceprieum TCK. V npiuar 31 3mimanum TCK nokazauku XOK Oynu BumumMu Ha
23,15 % (p < 0,001) mopiBHsHO 3 Tpynoro i3 cyauHHUM TCK.

Haii6inpmuii BiicoTOK 0Ci0, 10 MajIy JTOCIIKYBaHI MIOKa3HUKH B MEXaX BIKOBOI HOPMH, OyIH
B rpymi 31 3mimanuM TCK. ¥ rpymi i3 cepueBum TCK BusiBneni ocobu 61,54 % ta 53,85 %, mo
manu migsuiieHi nokasanku YCC ta ATn BignosigHo. Y rpyni 3 cynuaauM TCK 3naunumit
Bifgcotok miByat (83,33 %) manu nmokazHuku COK Huxkui 3a HOpMY. 3a aHaIi30M MOKA3HUKIB
XOK BcranosineHo, mo 50 % oci6 i3 cynquaanM TCK manu ix B Mexkax BIKOBOT HOPMH, a B PELITH
(50 %) XOK 0yB 3umxenuii Ha 27,98 % HOpiBHAHO 3 HOPMOIO.

3a pesynbraramMu aHaiizy cepenHborpynoBux mnokasHukiB KEK BcraHoBieHo, mo miBuata
IV kypcy i3 cepueBum TCK manu minBuieHi nokasuuku. [lokasauku KEK y Hux Oynu Bummmu
Ha 13,43 % 3a BepxHI0 Mexy HOpME Ta Ha 13,38 % (p < 0,05) BHIIUMU TOPIBHIHO 3 TPYIIOKO 31
smimanuM TCK, mo cBiJUUTH NMPO 3HMKEHHS PE3EPBHUX MOXKIMBOCTEH CepLEeBO-CYIUHHOI
CHCTEMH Ta BKa3ye Ha BTOMY i NIEBHI TPYAHOIIII B POOOTI CEpPIIEBO-CYAMHHOI CUCTEMHU. Y IiBYAT
13 cymuaHauM TCK cepeanbornynosuii nokazauk KEK 6yB MiHIManbHUMA, HU)KYE HUKHBOT MEXKI1
HOopMHU Ha 3,12 %, 110 MO’Ke CBIIYUTH PO 3pOCTaHHS EKOHOMIYHOCTI pOOOTH CepLIEeBO-CYAUHHOI
CHCTEMH OpraHi3My Ta MeBHY €(eKTUBHICTh KPOBOOOITY.
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B3AEMO3B’A30K MI’K PIBHEM KOPTUKOCTEPOHY
TA AETTAPOEHNIAHAPOCTEPOH-CYJb®AHTOM
Y CUPOBATLI KPOBI HIYPIB PI3HOI'O BIKY TA CTATI
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JocmimkeHo piBeHh KOPTHKOCTEPOHY Ta ICTiAPOCIiaHAPOCTEPOH-CYIb(PATy, a TAaKOXK B3aEMO3B’SI30K MIiXK
HUMH{ B CHPOBaTIIi KPOBI HIypiB YOTHPHOX BIKOBHX I'PYI pi3HOI cTaTi. BcTaHOBMIIM, 110 BIPOTIIHO BUILMIA
PiBEeHb KOPTHKOCTEPOHY Y IIIypiB IOBEHIJIBHOTO BiKy 000X CTaTeil, a HalHIK4IMii B 3pijioMy Billi. Pieens JIIEA-
C cepen caMIiB HAWBUIIMK y FOBEHUIBHIN IPyIIi, cepell caMHLlb y MoJogoMy Biui. CrocTepiranucs BiporifaHi
3MIiHH B CIIBBITHOIICHHI I[X TOPMOHIB.

Kniouosi cnosa: kopmuxocmepoH, oeciopoenianopocmepon-cyibpam, wypu-camyi, wypu-camxu, 6ikosi epynu.

Musun B. B., JIsmenxko B. I1., Jlykamos C. H. BBAUMOCBSI3b MEX/TY YPOBHEM KOPTUKOCTEPOHA
N JETNPOSIMNAHAPOCTEPOH-CYJIbB®ATA B CbIBOPOTKE KPOBU KPBHIC PASHOI'O BO3PACTA
N TIOJIA /| JInempoBckuii HaunuoHanmbHbIA yHUBepcuteT uM. Onecst ['onuapa; 49010, Vkpauna, [duenp,
np. Farapuna, 72; lJleueOHO-IMArHOCTHYECKUN HAyYHO-KOHCYJIBTATHBHBIA IeHTp “IonosHas Goms”; 49010,
VYxpauna, [{renp, wi. CobopHast, 12
HccnenoBanu ypoBeHb KOPTHKOCTEPOHA U JETHIPOIITHAHAPOCTEPOH-CYIb(haTa, a TAKXKE B3aHMOCBI3b MEXY
HUMH B CBIBOPOTKE KPOBH KPBIC YETHIPEX BO3PACTHBIX IPYI (pa3sHOro mojia. Y CTaHOBUIIHU, YTO JOCTOBEPHO
BBICOKHH YPOBEHb KOPTHKOOCTEPOHA Yy KPOC IOBEHUIIBHOTO BO3pacTa 000MX II0JIOB, @ CaMblif HU3KHH B 3pejoM
Bo3pacte. Camblii BeIcOKHH ypoBeHb JII'IA-C cpenu caMIlOB B FOBCHUIIBHOI! I'pyTIIe, a CPEAH CaMOK B IpyTIIe
MoJI0J10T0 Bo3pacTta. Habmronanu 10CTOBEpHBIE H3MEHEHUS B COOTHOILIICHUH TaHHBIX TOPMOHOB.
Kniouegvie  cnosa:  kopmuxocmepoH, — 0e2uOpoINUaAHOPOCMEPOH-CYIbam, — KpblCbl-CAMYbl,  KPblCbl-CAMKU,
603pacmmwie 2pynnoi.

Mizin V. V., LyashenkoV.P., !LukashovS.M. THE RELATIONSHIP BETWEEN THE LEVEL OF
CORTICOSTERONE AND DEHYDROEPIANDROSTERONE SULFATE IN THE BLOOD SERUM OF RATS
OF DIFFERENT AGE AND SEX / Oles Honchar Dnipro National University, Gagarin Avenue, 72, Dnipro,
Ukraine; *Medical and diagnostic scientific-consultative center “Headache”, Soborna Square, 12, Dnipro, Ukraine.
The humoral system plays an important role in the regulation of all life processes of the body. Steroid hormones
perform a variety of functions and are sensitive to the effects of internal and external factors. Therefore, these
hormones are used as biomarkers of pathological and age-related changes. The research of age-related changes
in the humoral system of regulation attracts particular interest. It is still important to study the levels of steroid
hormones and the ratio of corticosterone / DHEA-S as a biomarker of age involution. The aim of our work was
to establish the relationship between the level of corticosterone and dehydroepiandrosterone sulfate in the blood
serum of rats of different age and sex.

The experiments were carried out on non-linear, nonbreeding white rat males and females. Which were divided
into 8 groups: group I — males of the juvenile age of the sexually mature period, (n = 15); II group — females
of the juvenile age of the sexually mature period, (n = 15); III group — males of young age of the reproductive
period, (n = 14); IV group — females of a young age of the reproductive period, (n = 14); V group — males of
mature age of the reproductive period, (n = 14); VI group - females of the mature age of the reproductive
period, (n = 14); VII group — males of the premature age of the period of aging changes, (n = 14); VIII group
- females of the premature age of the period of aging changes, (n = 14). The level of hormones was determined
by electro-chemiluminescent method on the Roche Elecsys 2010 analyzer.

We analyzed the results and found that in males and females of juvenile age a significantly high level of
corticosterone relative to rats of other age groups. The lowest level of corticosterone was contained in the
serum of rats of mature age — 44,4 = 4,8 nmol / |. In pre-adult age, in males, the level of coryrosterone rose
to 117,6 = 2,6 nmol /|, and in females to 174,32 + 3,6 nmol / |. The level of DHEA-S in males is significantly
high in the juvenile group — 326,55 + 13,73 nmol / |, and in adulthood it is lower by 91,6 %. In the pre-teen
age of males, the level of the hormone significantly increased. A high positive correlation was found between
age-related changes in these hormones (r = 0,81, p < 0,05) in male rats. A significantly high level of DHEA-
S in females of young age of reproductive period — 450,58 + 14,7 nmol / I, and in adulthood the indicator is
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5,8 times lower. In pre-teen age, the level of the hormone increased. The correlation between changes in
hormones is positive moderate (r = 0,48, p < 0,05). The ratio of corticosterone / DHEA-S exceeded one in
males of mature age and in females of juvenile age.

The results obtained may indicate the presence of cyclic activity in the synthesis of steroid hormones in rats
of different ages and sex. In males from juvenile to adulthood, the synthesis of corticosterone and DHEA-S
was reliably reduced, and in the age of pre-activation, the synthesis of these hormones was activated again.
Similar changes occurred in females with corticosterone synthesis, but the level of DHEA-S changed wavyly
with a peak at a young age.

Key words: corticosterone, dehydroepiandrosterone sulfate, male rats, female rats, age groups.

BCTYII

I'ymopanbHa cucTema BiJirpae CKIaJHy Ta OaraTorpaHHy pojib y peryJsiiii BCiX KUTTEBUX MPOIECIB
opraniamy. OJHHMM 13 JIQHITIOTIB, 3a JOIOMOTOI SIKHUX 3IHCHIOIOTBCS TPOIECH KIITHHHOTO
1 TKAHUHHOTO OOMiHY, a TAaKOXX MIATPUMYETHCS OCTIHHICTh BHYTPIIIHHOTO CEPEOBHUINA OPTaHi3My €
KOPTUKOCTEPOiH. 3a pI3HOMaHITHICTIO €(DEKTiB, sIKi BAKOHYE KOPTUKOCTEPOH, HOT0 BaYKKO MOPIBHATH
3 IHIIMMH TYMOPAJILHUMH PEryisTopaMu. BiH kepye nmporecamMu 3aXHCTy, alanTallii opraniamy Ta 3a
HOro JOMOMOror0 3a0e3MeuyeThesl BIJHOBJICHHS BiclepalbHUX (YHKIIH 3MIHEHHX CTPECOBHUMH
ynHaukamu [1]. HaromicTe anaGosigHuii TOpMOH — aeriapoerianapoctepor-cyiabdar (IIEA-C) €
MIPUPOTHUM AHTUTITFOKOKOPTUKOIIOM — aHTUTOPMOHOM JI0 il KOpTUKOCTEepoHY. BiH 3rnamkye neski
HEraTHBHI e()eKTH KOPTUKOCTEPOHY Ta Ma€ clIa0Ky aHIPOTeHHY aKTHBHICTb 1 BUCTYIIA€ MTOCEPETHUKOM
y cucTemi cuHTe3y crateBux crepoifiB. [eski gocmigauku BigHocsTh JIIEA-C no ropmonis
MOJIOJIOCTI, TOMY IO BiH CIPHUSE YTBOPCHHIO Ta POCTY TKAHWH, 30UIBIICHHIO MIITHOCTI KICTOK,
3abe3mneuye cTpecocTikicTh opraHizmy. Ockinbku koptukoctepoH Ta HI'EA-C € yyrmnuBuMu 10
30BHINIHIX Ta BHYTPIINIHIX YWHHHUKIB 0arato JOCTIJHUKIB BHKOPHCTOBYIOTH iX SIK OiomMapkepw
MATOJOTTYHUX 3MIH Ta BIKOBUX METa0OMI4YHUX 3CyBiB [2, 3]. OcoOmuBO IIKABUMHU € JOCHIIKEHHS
BIKOBHX 3MiH (DYHKIIIOHYBaHHSI T'yMOPaJIbHOI JJAHKH CHCTEMH PETYJISMii OpraHiaMy. Y IHUX IMpamsx
3a3HAYA€THCS, MIO0 PIBEHb KOPTUKOCTEPOHY 3 BIKOM 3allUIIAEThC CTalIUM abo, HaBMAaKH,
CIHIOCTEpIraeThCsl HE3HAUHA TEHEHIIA 10 30UIblIeHHs [4, 5]. 3a niTepaTypHUMH JDKEpelaMH, piBEHb
JT'EA-C nocsirae miky B penpoyKTUBHOMY TEPioi, Micisl SKOTO MOCTYMOBO MOYNHAE 3HUKYBATHCS
[6-8]. Tlokasuuk cmiBBimHOmEeHHST KOpTHKOCTepoH/[JTEA-C BueHi pO3riIsmaroTh SIK IMOKAa3HUK
Oaratpox maronoriyaux cratis [9- 11]. OTxe, akTyalTbHUM 3aJIUILIAETHCS] BUBUYCHHS PIBHIB CTEPOiTHIX
TOPMOHIB Ta IMOKa3HUKa cMiBBiHOLEHHS KopTuKocTepoH/JI'EA-C six Giomapkepa BIKOBOiI 1HBOJIOLII].

Metoto poOoTu Oyli0 BCTAHOBJIEHHS B3a€MO3B’SI30KYy MK PpIBHEM KOPTHKOCTEPOHY Ta
JeT1IpOoeniaHAPOCTEPOH-CYIb(AaTOM y CUpOBATIl KPOBI1 LIypiB PI3HOTO BiKYy Ta CTaTI.

MATEPIAJIM TA METO/JU JOCJI’KEHD

ExcnepuMeHTH mNpoBOAMIIM HAa HENIHIMHUX Oe3moponHux Oinmux miypax pizHoi crari. llypis
PO3MOAUIMIN 3a CTATTIO Ta 3a BiKOM Ha 8 rpym: | rpyma — camili IOBEHIIBHOTO BIKY IMEpIOAY
crateBoro naospiBanfs, (N = 15); Il rpyma — camMku IOBEHUTBHOTO BIKY IMEpiOAY CTAaTEBOTO
no3piBanus, (N =15); III rpyna — camiii MOJ0J0r0 BiKy pempoayKTHBHOTrO mepioay, (n = 14);
IV rpymna — caMKu MOJIOZIOTO BiKY penpoIyKTHBHOTO Tepiony, (N = 14); V rpyma — cami 3pijsoro
BIKY penpoaykTuBHoOro mepioay, (n = 14); VI rpynma — caMku 3pijoro BiKy pernpoayKTHBHOTO
nepioay, (n = 14); VIl rpyna — cammi mepeacrapedoro BiKy mepiofy crapeuux 3MiH, (N = 14);
VIl rpymna — caMku nepeicTapedoro BiKy mepiofy crapedux 3MiH, (N = 14).

VY TBapuH, SKi HAAIWIUIA B €KCIIEPUMEHT, MPOBOIMIM KapaHTHUH 32 BCIMa MpPaBUIIAMH 300Tiri€HH.

lypu yTpuMyBajIuch y CTaHAAPTHUX YMOBaX JUJIsl TaOOPaTOPHUX TBAPHH: Y CBITJIIOMY NMPUMIIIEHHI
3 mocTiHOoI0 TeMiepaTyporo 20-25°C ta Bonorictio 40-45 %, 6e3 oOMekeHb y MUTHIN BO/II.

YTpumaHHsa WIypiB Ta €KCIIEPUMEHTH MPOBOJIWINCS BIAMOBIAHO 0 MOJOXKEHb “‘CBPONEUCHKOT
KOHBEHIIIl MPO 3aXUCT XpeOETHUX TBAPHH, SKi BUKOPUCTOBYIOTHCS JUIS €KCIEPUMEHTIB Ta 1HIIMX
naykoBux mineit” (CrpacOypr, 2005), “3aranbHMX C€THYHHMX MPUHIHUIIB CKCICPUMEHTIB Ha
TBapuHax”’, yxBaJieHuX [1I’TUM HallioHaJIbHUM KOHrpecoM 3 Oioetuku (Kuis, 2013).

3a0ip KpoBi U1 BU3HAYECHHS PiBHA TOPMOHIB MPOBOAMIM IUIAXOM jekariTaiii. [Ipobipky 3 KpoB’1o

bionoziuni nayxu



69

3aJMIIAIM TPU KIMHATHIN Temnepatypi Ha 15 xB, moTiM neHTpudyrysanu npotsirom 20 XB mpu
3000 06/xB. Jlyis BijiiJIeHHS CHpPOBAaTKH BiJ (POPMEHUX €IEMEHTIB LEHTPU(YTYBaId KPOB ITiCIIS
yrBopeHHs 3ryctka mpu 1000 06/xB npoTtsirom 10 xB.

BusHaueHHss piBHS  KOPTHKOCTEPOHY Ta JICTIAPOCHMiaHIPOCTEPOHY IPOBOAMIIOCS — E€IEKTPO-
XEMUTIOMiHICIIEHTHIM MeTonoM Ha aHamum3itopi Elecsys 2010 Bim kommanii Roche (BupoOHHK
[Betinapis). 3aranpHa TpuBaIicTh aHamzy: 18 xB. [lepma inkyOarris: 20 MK 3pa3ka iHKyOyBaiacs 3
KOPTHUKOCTEPOH-CIIEM(DIYHUM O10THHUILOBAHUM aHTUTIJIOM 1 MOXiJTHUM KOPTUKOCTEPOHY, TOMIYEHUM
pyreHieBuM KomruiekcoM. J[st BuzHaueHHst BMicTy JIITEA-C 15 mxn 3paszka inkyOyBamu 3 JIIEA-A-
crier(piyHIM  O10THHIIBOBAHUM aHTUOIOTHKOM, (DOPMYIOUM IMYHOKOMIUIEKCH, KUIBKICTh SIKMX
3QJICOKUTh B KOHIIGHTpALli aHATITY B 3pa3Ky. 3aleKHO BiJ KOHIIEHTpAIll aHaITy B 3pa3Ky i
(dhopMyBaHHS BIIMOBIHOTO IMyHHOTO KOMIUIEKCY 3B’sI3yBaJIbHA JUJITHKA MIYEHOTO aHTHTIJIA YaCTKOBO
3alOBHIOETHCS AHAITOM 3pa3ka, a 4YaCTKOBO PYTEHLIbOBAHMUM ramnteHoMm. Jlpyra iHKyOarris: micist
JI0/IaBaHHs MIKPOYACTUHOK, MOKPUTUX CTPENTABIANHOM, YTBOPEHUH KOMILIEKC 3B’ SI3YBaBCS 3 TBEPIIOIO
(ha3oro 3a I0MIOMOT0I0 B3a€MOIii O10THHY 1 CTPENTaBiANHY.

PeakuiiiHa cymim acmipyeTbCsi y BHUMIPIOBAJIbHY KOMIpKY, 1€ MIKPOYaCTHHKM OCiJaloTh Ha
MOBEPXHIO €JIEKTPO/Ia B pe3yJbTaTi MarHiTHoi B3aemoii. [Totim 3a momomororo ProCell / ProCell M
BHJIATISIOTHCS HETOB’si3aHI pedoBUHU. Jlanmi TpHKiIaJeHa 10 eJIEKTPOJy Hampyra BHKIHKAE
XEMIJIOMIHECIICHTHY €MICII0, SIKa BUMIPIOEThCS (OTOMOMHOKYBaueM. Pe3yinbTaTu BH3HAYAIOTHCA
3a JOMOMOTrOI0 2-TOYKOBOI KamiOpyBanbHOI KpPHBOi, OTPUMAHOi Ui LBOTO I1HCTPYMEHTY
1 pedepeHcHOT KamiOpyBanbHOI KPUBOI, aH1 SIKOT MOBIAOMIICHI B IITPUX-KO/A1 HAOOPY peareHTiB.

CratuctTuuHy 00pOOKYy pe3ynbTaTiB yCiX Ipyl IPOBOAMIM 3a JomoMororo mporpamu Origin 6.0
Professional meronom mapHMX MOpPIBHSHB Ta KOPEJSAIIHHOTO aHamilzy. Po3paxyBanm cepemHe
3HAYEHHS Ta NOMMJIKY cepelHbOro. JlocToBipHICTh BU3HAUANM 3a t-KpurepieM CTblojieHTa. 3MIHU
BBKAJIHCS BIPOTiTHUMU TIpH piBHI 3HaunMocTi p < 0,05.

PE3YJBbTATH TA iX OBTOBOPEHHS

BaxxnuBum 6i0MapkepoM CTaHy OpraHi3My BBa)XaeTbcsi KOPTUKOCTEPOH. Llelt ropMOH € mpupoHuM
aHTaroHICTOM JET1APOEeNiaHAPOCTEPOH-CYAb(AaTy y 3B’ SI3Ky 3 HOro pi3HOHAINPABICHUM BIJIMBOM Ha
IMyHHY CUCTEMY Ta QYHKIIIT MO3KY. Y pe3yJbTaTi JOCIII)KEHb PIBHSI KOPTUKOCTEPOHY B CUPOBATII
KpOB1 IIypiB BCTaHOBWIHM, IO BIPOTiJHO BHUINMN pIBEHb KOPTUKOCTEPOHY B UIypiB-CaMIIIB
FOBEHIJILHOTO BIKY TIEPI0JTy CTaTEBOTO J03piBaHHs Ta ckianaB 264,4 + 21,7 amons/n (puc. 1). PiBens
TOPMOHY B 2,5 pa3u HUXKYE y CaMIIiB MOJIOZOTO BiKY BiJIHOCHO CaMIliB IOBEHUILHOTO BiKy. PiBeHB
KOPTUKOCTEPOHY B CHPOBATIII KPOB1 B CaMIIiB 3pUIOro BiKy JopiBHIOBaB 44,4 + 4,8 HMOIb/M, 110
Maibke B 6 pa3iB HMXKYE MOPIBHSAHO 3 CaMILSIMU IOBEHUIBHOTO BIKYy Ta B 2,3 pa3y HHX4e BiAHOCHO
CaMIliB MOJIOJIOTO BiKy (puc. 1).
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FOBCHLIEHOTO MOJIOIOTO BIKY 3PLIIOTO BiKY IepenacTapedoro
BIKY BIKY

Puc. 1. PiBeHb KOPTUKOCTEPOHY B CHPOBATII KPOBI ITypiB-CAMIIIB PI3HOTO BIKY

IpumiTka: * — BIpOTiAHICTH BIJHOCHO CaMIIiB FOBEHIIBHOTO BIKY Iepioay cTareBoro no3pisanus, mpu p < 0,05;
#

$

— BIPOT'1HICTH BITHOCHO CaMIIiB MOJIOZOTO BIKy PENpOIyKTUBHOTO nepioay, npu p < 0,05;
— BIPOT'iIHICTb BITHOCHO CaMIIiB 3piJIOro BiKy penpoJyKTHBHOrO nepioay, npu p < 0,05
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PiBeHb KOPTHKOCTEpOHY B CHpOBATII KPOBI IIypiB-CAMHIIb FOBEHUIBHOTO Ta MOJIOAOTO BIKY
nopiBHioBaB 322,6 £ 18,9 Hmoaws/n Ta 285,6 4,93 Hmoub/n BimmoBigHO (puc.2). Biporigae
3HWKEHHSI CIIOCTEPIrajioch y CaMHMIlb 3piIOTO BiKY, piBeHb KOPTHKOCTEPOHY OyB HIKYMK y 5,5 Ta
4,8 pa3y OpIBHSIHO 13 CAMHUIISIMH FOBEHUIBHOT'O Ta MOJIOJIOTO BiKY BiJIITOBITHO.

400
&
350
300 e
2250
=
2200 =58
]
150
100 s
50 -
0

Hlypm-caMKH Iypm-camMKH IlypI-caMKxH Ilypm-caMmxmu
OBEHINBHOTO MOIOIOTO BIKY  3pPilOro BiKy [IepeacTapedoro
BIKY BIKY
Puc. 2. PiBeHb KOPTHKOCTEPOHY B CHPOBATIII KPOBi IIypiB-CAMOK Pi3HOTO BiKYy
IpumiTtka: * — BipoTiIHICTh BITHOCHO CaAMHUIIh FOBEHUTLHOTO BiKY MEpioay cTaTeBoro mo3pianus, mpu p < 0,05;
# — BIpOTIOHICTB BITHOCHO CaMUIIb MOJIOJIOTO BiKY PEIpOIyKTHBHOTO Tiepiony, pu p < 0,05;
$ — BiporiAHICTH BiIHOCHO CaMHUIIb 3PiIOro BiKY PENpPOAYKTHBHOTO nepioay, mpu p < 0,05;
& — BIpOTiIHICTB BITHOCHO caMIiB BiAnoBigHoro Biky, npu p < 0,05.

Biporinni crareBi BiAMIHHOCTI CIIOCTEPIrajMCs B YCiX BIKOBHX Ipymnax. Y CaMHIlb FOBEHUIBHOTO BIKY
MOKa3HUK Ha 22 % BuIIe MOPIBHIHO 3 camisiMu. CTaTeBi BiIMIHHOCTI YiTKO BHPa)KEHi B IIIyPiB MOJIOAOTO
BIKY, TaK, y caMullb y 2,7 pa3 piBeHb KOPTUKOCTEPOHY BHILHMA, aHIXK y CaMI1iB MOJIO/I0TO BiKy Ta Ha 33 %
BIPOT1HO BUIIMHI Y CaMUIIb 3pLJIOro BIKY BITHOCHO CaMIIiB.

Herinpoeniannpocrepor-cynbdar (AT'EA-C) — anabomiyHuil TOPMOH, YYTJIUBHMA 1O BIKOBUX 3MiH
opranizmy. BiH BukoHye Ge3niu (yHKIIIH, TOYMHAIOYN B1Jl KIITHHHOI €HEpril 1 3aKiHUYIOUH KUPOBUM
MeTabomi3MoM Ta M’s30BUM poctoM, ToMy JAI'EA-C € 3pyuyHuM GiomMapkepoM iHBOJIOLT OpraHi3my.
VY pe3ynbTaTi MPOBEACHUX JOCTIHKEHb BCTAHOBWJIM, 10 PIBEHb JIETIIPOEHiaHpOCTEPOH-CYNb(aTy B
IIypiB-CaMIliB IOBEHIJIBHOTO BIKY CTaTeBO3pLIOro mepiony ckianas 326,5 + 13,7 Hmons/n. VY niypis-
CaMIIB MOJIOZOTO Ta 3pUIOr0 BIKY PENpOJYyKTUBHOIO MEpIOAY L€l MOKAa3HUK BIPOTITHO HIDKYMN
BITHOCHO IIypiB FOBEeHUIbHOTO Biky Ha 31,5 % Ta 91,6 % BianosiaHo (puc. 3).
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Mypu-camui  Hlypu-camui  Iypu-cammi  Ilypu-camui
IOBEHITBHOTO MOJOZIOTO BiKy  3pilloro BIKYy MEpeacTapedoro
BIKy BIKY
Puc. 3. Piens [II'EA-C y cupoBariii KpoBi IIypiB-caMIliB Pi3HOTO BiKY
IMpumitka: * — BiporiZHICTh BiTHOCHO CaMIIiB IOBEHIJILHOTO BIKY Mepioay cTarteBoro go3pisanusi, npu p < 0,05;

# _ BipOriJHICTh BiZIHOCHO CaMIIiB MOJIOZIOTO BiKy PelpoAyKTHBHOrO nepioay, npu p < 0,05;

$_ BiporiaHicTh BiIHOCHO CaMIIB 3piOro Biky penpoayKTHBHOTO nepioay, npu p < 0,05.
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PiBens nmerimpoenianapocTepoH-Cynb(ar y caMullb FOBEHUTLHOTO BiKY MEPIOy CTaTeBOrO J03piBaHHSI
nopiBHioBaB 191,3 + 7,6 amons/1 (puc. 4). Biporinno Ha 41,4 % Bumumii piBeHb A€TiApOeiaHIpOCTEPOH-
cynbdary B CHPOBATIIi KPOBI CAMHIIb MOJIOZOTO BiKY PENPOyKTHBHOTO niepioay (450,6 + 14,7 amons/i)
MOPIBHSHO 3 CAMHUIIIMH FOBEHLIBHOTO BiKy. CaMmMIIl 3pLIoro BiKY PENpOIyKTHBHOTO TEPIOTy Majlkd
BipOTiHO HalHWKumii moka3HuK piBHs JII’EA-C cepen camuiis. [IOpiBHSHO 3 CAMHIIIME MOJIOIOTO BIKY
B CaMHIIb 3pUJIOro BiKy piBEHb IIbOTO TOPMOHY B 5,8 pa3y HHKUHA.

[opiBusBum pisens JJI'EA-C y cupoBariii KpoBi CaMHIIb 3 CAMIIIMUA OTPUMAJIX BipOTiIHI BIAMIHHOCTI.
Cepen n1ypiB I0OBEHUJIBHOTO BIiKY PiBEHB IILOT'O TOPMOHY B 1,7 pa3 HIKYE y CaMUIIb. Y CaMHIIb MOJIOIOTO
BiKy MopiBHAHO 3 camipsiMu piBeHb JII'EA-C B 4 pasu BiporigHo Buiie (puc. 4). Y mrypiB 3piioro BiKy
PENPOMYKTHBHOTO  TEpioJly  HE  BUSBJICHO  BIPOTIHMX  CTaTeBUX  BIJAMIHHOCTEH pPiBHSA
JIeT1IpOemiaHIPOCTePOH-CYIb(aTy, aje BiH BIPOTiTHO HMYKYHIA BI/ITHOCHO HIIINX BIKOBUX TPYIL.
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Ilypu-camMku I{ypii-camMKu lypu-camri Hlypu-camMru
IOBCHITEHOTO  MOJIOJOTO BIKY  2plIoro BiKY IIepecTapedoro
BIKY BIKY

Puc.4. Piens JII'EA-C y cupoBartiii KpoBi I1ypiB-CaMOK Pi3HOTO BIKY
[pumiTtka: * — BipOTiIHICTh BITHOCHO CAMHUIIh FOBEHUTLHOTO BiKY MEPioay cTaTeBOro no3piBanHs, pu p < 0,05;

# _ BIpOriZHICTb BiJHOCHO CaMHIIb MOJIOJIOIO BiKy pPenpo yKTHUBHOro nepiony, npu p < 0,05;

$ _ BiporigHicTh BiTHOCHO CaMHIIb 3piOro BiKy PempoayKTHBHOTO nepioay, mpu p < 0,05;

& _ BiporigHicTh BiIHOCHO caMIIiB BiamnosigHoro Biky, mpu p < 0,05.

AmHari3 3aB’s13KiB MK JOCHTIPKEHIMHU MTOKa3HUKAaMH PI3HUX BIKOBUX T'PYIl BUSBUB, 10 B IIIypiB-CaMIIiB
13 BIKOM BUHUKA€ CUJIbHUN MO3UTUBHUN KOPENALIMHUHI 3B’ 130K MK piBHEM KOpTHKOCTepoHY Ta JITEA-
C (r=081, p<0,05. YV camuup crocrepirajach MOMipHa MO3UTHBHA KOpEJALis MiX BMICTOM
KOPTHUKOCTEPOHY B CHPOBATIII KPOBI IIypiB TphoX BikoBHX rpyi Ta piHeM [AT'EA-C (r = 0,48; p < 0,05).

HopmanpHa BifnoBinb opraHizaMy Ha Oynb-KHH CTpec, OJHOYACHO 3 MiJBUINEHHSAM IMPOIYKIIi
TOPMOHY CTpeCy — KOPTHKOCTEPOHY, BKJIFOUAE CHHXPOHHE TOCWJICHHS BHUJUJICHHS aJpeHAIOBOTO
MIPOrOPMOHA — JAET1APOETiaHIPOCTEPOHY, SKUI 3TIIa/KY€E JIEsIKI HeTaTUBHI €(heKTH KOPTUKOCTEPOHY.
JNU'EA posraspaots sk OydepHuit crepoin, sSIKUi LUPKYIO€e B nepudepudHiii KpoBi y BUIIISIII
JNT'EA-C Ta € mpupoAHUM aHTUTIIOKOKOPTUKOIZOM — aHTUTOPMOHOM BIJHOCHO JI0 KOPTH3OIY.
Buznauenns BigHomenHs koptukoctepoH//[II'EA-C mae 3mory omiHWUTH OanaHC TyMOpaJbHOI
CHCTEMH Ta MPEBATIOBAHHS aHAOOIIYHUX UM KaTaOOIIYHUX MPOILIECIB.

OTpumaHni mijg 9ac AOCiay AaHl BKa3ylOTh Ha HasBHICTh OHTOTEHETHUYHUX Ta CTATEBUX 3MIH PIBHIO
KOPTUKOCTEPOHY Ta JIEripoeniaHIpoCTepoH-CyIb(ary B cupoBarii kposi mypis. Lllypu camui
IOBEHUJIBHOTO BIKY MEpi0/ly CTATEBOrO J103pIBaHHS MaJld BIpOTiTHO BUIIMNA PIBEHb KOPTUKOCTEPOHY
ta JI'EA-C BigHOCHO IHmIMX Tpym IIypiB-camimiB. HaToMicTh TOKa3HUK BiJAHOIICHHS
koptukoctepon/II'EA-C OyB HUKYMM 32 OJIMHMITIO, 110 CBITIUTH TIPO MPEBATIOBAHHS aHAOOTIYHUX
MPOIIECiB HaJ KaTabomuHuMu (puc. 5).
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== amiIn

1.4 == aMKI

0.2 X5

Kopruxkocrepon/II'EA-C, v.0.

FOBeninmbHuit Bik Momomif Bik 3pumuit Bik Ilepencrapeunii BiKk

Puc. 5. Bimnomenns koprukocrepon/{I'EA-C y cupoBariii KpoBi IIypiB pi3HOTO BiKY i cTaTi

[Mpumitka: * — BiporinHIiCTh BiTHOCHO LIYpiB IOBEHUIBHOTO BiKY BinnoBiaHOI cTaTi, npu p < 0,05;
# _ BipOTimHICTB BiIHOCHO IIypiB MOJOOTO BiKYy BiAmOBiaHOI cTati, mpu p < 0,05;

$ _ piporiaHicTh BiAHOCHO 1IypiB 3pinoro Biky BiamoBigHoi cTati, npu p < 0,05;

&_ BIpPOT1IHICTH BiTHOCHO IIypiB-CaMIliB BiAIOBiTHOTO BiKY, ipu p < 0,05 .

VY camHIlb FOBEHUIBHOTO BiKY piB€Hb KOPTHKOCTEPOHY BipOTiTHO BUIIMH BiHOCHO camiliB, a I’ EA-C,
HaBMAK{, BIPOTIHO HMKYMH BIJIHOCHO CaMI[B Ta CaMOK MOJIOJIOTO Ta MEpPEeACTapeyuoro BiKY.
Bignomenns xoptukoctepon/AI’EA-C y Hux popiBHoBajio 1,64, mo MoXe CBIIUUTH TIPO
MIPEBAIOBAHHS MPOIIECIB po3Maay. ¥ caMIliB MOJIOJIOTO BiKY BipOTiTHO 3HM3UBCS PiBEHb FOPMOHIB
BITHOCHO IOBEHLIbHOI IPYIH, a NOKa3HUK KopTukocTepoH//II'EA-C OyB BiporijHO HAMHUKYUM Cepesl
ycix BIKOBHUX Tpyn. Taki pe3ynbTaTd MOXKYTh BKa3yBaTH Ha Te, L0 B MOJIOJIOMY Billl B CaMIiB
aHa0oJIIYHI MPOLIECH JIOCSTaloTh MIKY BIIHOCHO IHIIUX BIKOBUX Ipyl. PiBeHb TOPMOHIB y caMuIlb
MOJIOZIOT0 BiKYy OYB BIpOTiJHO BUILUM BIIHOCHO caMIliB. PiBeHb KOPTUKOCTEPOHY B CAMMIIb L1i€] BIKOBOT
rpynu OyB BIpOT1AHO HMYKYKMM BITHOCHO caMUIlb 0BEHUIbHOTO BiKy, a JITEA-C — HaiiBumuMm cepen
yCIX IpyI caMoK. 3a Koe(il[ieHTOM BiIHOLIEHHS TOPMOHIB B CHPOBATL KPOBI IpeBaItOBaIa CEKpelLlis
JI'EA-C Hayi KOPTUKOCTEPOHOM. Y 3pUIOMY Billl B II[ypiB-CaMIIIB PIBEHb TOPMOHIB BIPOT'1THO HIKUHMM
BIZITHOCHO JIBOX TomnepenHix rpymn. IIpu 10BoJII HU3BKMX 3HAUYEHHSX DPIBHSA T'OPMOHIB BiJHOLICHHS
koptukoctepon/JII'EA-C HaiiBuie cepep ycix TIpyn IIypiB, IIO CBIAYUTH PO IPEBATIOBAHHS
KOPTHKOCTEpOHY B 1,7 pa3y. Y caMullb 3pijioro BiKy BipOriiHO HAWHMKYUNA PiIBEHb KOPTUKOCTEPOHY
ta JI'EA-C cepen ycix BikoBUX Ipym camullb. IIpu TakoMy nepepo3noaui CUHTE3y FOPMOHIB iX
CHIBBITHOIIIEHHS BUIIIE BITHOCHO CAaMUIIb MOJIOJIOTO Ta MepeacTapedoro Biky. Croctepiraiu BiporiiHe
TIIBUIIICHHS] TOPMOHIB Ta 3HM)KEHHS 1X CITIBBIIHOIICHHS B CaMIIiB MIEPEICTAPEUOro BIKY MOPIBHIHO 3
rpynamMy MOJIOJIOTO Ta 3pijioro Biky. Cxoxa KapTHHA B CAMHIIb [IEpeICTapeyuoro Biky. PiBeHb rOpMOHIB
BIPOT1THO BUIIUI BITHOCHO CaMHIIb FOBEHUTLHOTO Ta 3p1JI0T0 BIKY, @ TAKOX BIJHOCHO CaMIIIB.

Taki naHi BKa3ylOTh Ha HasIBHICTh IIMKIIIYHOCTI B aKTUBHOCTI CUHTE3Y CTEPOIHUX TOPMOHIB Y IIIypiB
pI3HOrO BIKY Ta CTaTi. ¥ caMmiliB 3 IOBEHUIBHOTO 0 3pUIOr0 BIKY BIPOTIIHO 3HM)KYETHCS CHHTE3
koptukocTtepony Ta JII'EA-C, a B mepenicrapeyomy Billl 3HOB aKTUBY€EThHCSI CHHTE3 LIMX TOpMOHiB. Taki
cami 3MIHU BIIOYBalOTBCS ¥ y caMHUIlb 13 CHHTE30M KOPTHKOCTEpOHY, a och piBeHb [II'EA-C
3MIHIOETBCS XBWJIECNOJIOHO 3 HalBHINMM IIKOM Yy MOJOAOMY Billl. AKTUBHHMHA CHHTE3
JIeT1APOETIIaHAPOCTEPOH-CYIb(ATy B LIbOMY Billl MO>Ke OyTH OB’ I3aHUH 3 pENPOAYKTUBHIM MEPI0IOM
Ta HEOOX1JIHICTIO MiJBUILEHOTO CHHTE3y €CTPOTeHIB y camHIlb. MOXIUBO, Taki 3MIiHU OB s3aHi 3
Nepepo3NOAIOM Y CHHTE31 XOJECTepOy, HANEeBHO IPHUTHIYYEThCSA JIAHKA CHUHTE3Y CTEpOIIHUX
ropmoHiB. llle oxHi€ro MPUYMHOIO MOXE OYTH TMIiIBUINEHHA 3 BIKOM pIBHS BHYTPIKJIITHUHHOTO
XOJIECTEPUHY, IO NPU3BOIUTH A0 3HMKEHHS CHUHTE3y XOJIECTEpPOJIy Ta, K HACTIJOK, 3HMKCHHS
CHHTE3y CTepoimHux ropMoHiB [2, 12]. Ilepeposmominm MiK aHAO0OMIYHMMH Ta KaTaOOJIUHHUMU
MpOLIeCaMU y CaMIliB Ta CAMOK MAa€ CXOXXY LUKIIYHICTh. B TphOX BIKOBHX Tpymax caMIliB Ta CaMOK
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MIPEBAIIOIOTH aHAOOJIYHI MPOIeCH B opraHi3mi mrypis. Karabomniuni mpoliecu npeBaioBail y CaMIliB
B 3puioMy Bimi. ToOTO y cammiB-IIypiB 3HM)KCHHS PIBHS aJanTalliiHUX pPeakilid, IMOTipIICHHS
METaOONIYHAX TPOLECIB, 3HWKEHHS PENpOAYKTUBHMX (YHKIIH mpHragae Ha 3pUMH  BIK
PENpPOAYKTUBHOTO TIEpioAy. Y IOBEHUIBHOMY BiIli B CaMHUIb-IIypiB BIPOTiAHO BHUIIMH piBEHb
KOPTHKOCTEpOHY Ta BigHomeHHs KopTukoctepoH/JII'EA-C cepen ycix rpyn mrypiB. Taxwuid
Mepepos3Ioiiil CUHTE3Y TOPMOHIB MOXKE BKa3yBaTH Ha aHAOONIYHY [iI0 KOPTHKOCTEPOHY, SKUN
CTUMYJIIOE CHHTE3 COMATOTPOIIHY — TOPMOHY POCTY, IiJIBUIIYE€ CHHTE3 TJIIKOTEHY Ta HYKJIETHOBHX
KHUCJIOT, a TakoXk migrpumye piseds K ta Na*. Li npouecy € HeoOXiqHUMU 11 PO3BUTKY OPraHi3My B
NepioJ] CTaTEBOrO JI03piBaHHA B FOBEHUILHOMY Billi. MOXXJIMBO, 32 paxyHOK IiiBUIIEHHS piBHA TAM®
Ta 3MiH MEPEPO3IOAUTY CHHTE3Y Xojectepody [13, 14] y mypiB mepeacTapedoro BiKy IiABHILYETHCS
CHHTE3 CTEpPOiJHUX TOPMOHIB JI0 PiBHA, OJM3bKOT0 MOJIOZIOMY BIKY.

[Toganpmni TEPCIEKTUBH TOJIATAIOTh y JOCHIHDKEHHI BIKOBHX 3MIH I1HIIMX TOPMOHIB, @ TaKOX
BCTaHOBJICHHS 3MiH PiBHS CTEPOiHUX TOPMOHIB Ta iX B3a€MO3B’sI3KiB B YMOBAaX CTPECY.

BUCHOBKHA

1. BcraHoBieHO, MmO B IIypiB-CaMIliB IOBEHIILHOTO BiKy OYB BIpOTiTHO BHINUN pPiBEHBb
KOPTUKOCTEPOHY cepen camiliB. Hikde y 2,5 Ta 6 pa3iB OyB piBeHb KOPTUKOCTEPOHY B MOJIOIHMX
Ta 3pUINX IIypiB BiAMOBIIHO, a B IEpeACTapeyOMY Billi HIDKYE B 2,2 pa3y MOPIBHSAHO 13 CaMIISIMU
IOBEHUIBHOTO BiKy. CxO’ka KapTHHA CIOCTepiragacsi cepell pi3HHX Tpyn camuilb. BiporimHo
BUIINN PiBEHb KOPTUKOCTEPOHY OyB Y CaMHUIIb IOBEHUILHOTO BiKYy — 322,6 & 18,9 HMOIB/11.

2. Biporigno Bumuii pisers ' EA-C crioctepirascs y camiliB FOBEHUTBHOTO BIKY, @ HIDKYHMN — Y CaMIIiB
3puIoro BiKy. Y caMuIlb MOJIOAOTO BiKY BiporiaHo Buimii piserb JJI'EA-C cepen BCix rpym nrypis —
450,58 + 14,69 umob/71, @ HAHWKYUI PiBEHb CEKpeLlli TOPMOHY BIACTUBHIA IIIypaM 3piJIoro BiKYy.

3. BcTaHOBNEHWH CHJIBHUM TO3WTHBHHNA KOPENAIIMHMNA 3B’S30K MDK 3MiHAMH  PiBHSA
koptukoctepony Ta JII'EA-C (r =0,81; p <0,05) y camiiB-urypiB. Y camullb Kopemnsiis Oyna
noMmipHo mosutuBHOWO (=048, p<0,05). Bignomenns xoprukocrepon/JAI'EA-C
NEPEBUIILYBAJIO OJMHUIIO B CAaMIIiB y 3plIOMY Billi, @ B CAMOK B IOBE€HUIbHOMY BIIli.
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BIKOBI 3MIHM MMOBEJIIHKOBUX PEAKIIIN
CAMIIIB TA CAMOK IIYPIB ¥ TECTI “BIIKPUTE IHOJIE”

Myxksuu B. B., JIamenko B. I1., 1Jlykamos C. M.

JHinposcokuil Hayionanvhuu yHieepcumem im. Onecs I onuapa
49000, Ykpaina, /{ninpo, npocn. I acapina, 72
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LTixysanvro-diacnocmuunuii naykogo-koncymomamusnuii yenmp “I'onosnuil 6ine’
49000, Vxpaina, [{ninpo, Cobopna niowa, 14
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[TpoBeneHo OIiIHKY BIKOBUX Ta CTaTEBUX 3MiH MOBEIIHKOBHUX PEaKIiii CaMIliB Ta CaMOK IIypiB 33 3BHYaWHHUX
yMOB y TecTi “Bimkpute moie”. JlochiUkeHHS MPOBOAWIM Ha O€3MOpOJHHMX OLIMX IIypax FOBEHUIBHOTO,
MOJIOJIOTO, 3pITOr0 Ta MEPEeICTapeuoro BiKy. AHaNi3yBald OCHOBHI CKJIaJ0BI MOBEIIHKHA NIYpiB B
eKCIICpPUMCHTANBHIN YCTaHOBII “BIAKpUTE MOJE”, MO0 CBOEK YEProl0 XapaKTepuU3ye TOW YW IHIIHKA BHI
IisUTEHOCTI TBapyWH. Mu Oe3mocepeTHho MPOCTEKYBaIH CTAaH Ta BIKOBI 3MiHU B PYXOBili (IEpETHH KBaIpaTiB
mo mepudepii), TOCHiTHUIBKINA (IEpEeTHH KBaApaTiB MO LEHTPY, KUIBKICTh CTIHOK Ta 0OCTEKEHHX OTBOPIB
“HIpOK”), BereTaTUBHIN (KUTBKICTh aKTiB ypHHAILiH Ta medeKariil) JisIIbHOCTI, a TAKOXK aHAJi3yBaJlll PiBCHb
CTPUBOKEHOCTI TBapHH (KUTHKICTh 3aBMUPAHb Ta TPYMIHTY). BCTaHOBHITH BiKOBI 1 CTaTeB 3MiHU OBEIIHKOBHIX
peakiiii camIliB Ta CAMOK IIypiB Ha Pi3HMX BIKOBHX €Tarax iXHbOI'0 OHTOTCHE3Y.
Knouoei cnosa: nosedinkogi peakyii, camyi ma camxu wjypis, 108eHiIbHULL 8IK CIMAMmMeso3pino2o nepiody, MoI0Oull 6iK
PEenpooOyKmueHo2o nepiody, 3pinuil ik penpooyKmugHozo nepiody, nepeocmapeyuti ik nepiooy GuUpadCeHux
cmapeuux 3min, mecm ‘“‘giokpume none”.

Myxkeua B. B, Jlsmenko B. I, Ulykamos C. M. BO3PACTHBLIE W3MEHEHUS TIOBEJEHYECKUX
PEAKILIMI CAMIIOB M CAMOK KPBIC B TECTE “OTKPbBITOE ITOJIE” / JIHenpoBCKHii HAMOHANBHBIH
yauBepcuteT uM. Onecsa [oruapa, 49000, Vkpauna, Juenp, npoct. Farapuna, 72; YJleueOHO-IMarHoCTHYECKHI
HAYYHO-KOHCYIBTaTHBHEIH HeHTp “TomoBHas 601p”, 49000, Ykpaunna, [{nenp, CobopHast momas, 14.
IMpoBeneHa oneHKa BO3pacTHHIX M MOJIOBBIX N3MEHEHHH MOBEICHYECKUX PEaKIMil CaMIIOB M CaMOK KPBIC IPH
HOPMaJIbHBIX YCJIOBUSIX B TeCTe “OTKpBITOE Nosie”. MccnenoBanust MpOBOIWIN Ha OECTIOPOIHBIX OEJIbIX KpBICax
IOBEHWJIBHOTO, MOJIOZIOTO, 3PEJIOr0 M MPEACTAPIECKOr0 BO3pacTOB. AHAIM3UPOBAIN OCHOBHBIC COCTABIISIONINE
TIOBEJICHUSI KPBIC B SKCIIEPUMEHTAIbHON YCTAHOBKE “OTKPBITOE 110JI€”, KOTOPBIE B CBOIO OUEPE/Ib XapaKTepH3yeT
TOT WM WHOHM BUJ JIESITEIFHOCTH KUBOTHBIX. MBI HEMOCPEACTBEHHO MIPOCIICKUBAIN COCTOSHUE W BO3PACTHBIE
W3MEHEHHsI B JIBUTraTelbHOH (TepeceueHne KBaapaTtoB 1o mnepuepun), HCCIEAOBATEIbCKON (TepeceueHne
KBaJIpaToOB TIO IIEHTPY, KOJUUECTBO CTOCK M 0OCIIEOBAHHBIX OTBEPCTHH “HOPOK’’), BETETATUBHON (KOJINIECTBO
aKTOB ypHHaUuil u nedexanuii) AesSTeTbHOCTH, a Takke AHAIN3UPOBAIM YPOBEHb TPEBOXKHOCTH KMBOTHBIX
(KOMMYeCTBO 3aMHUPAaHUH ¥ TPYMHUHTIA). Y CTAHOBIIIN KaK BO3PACTHBIE, TaK U MOJIOBBIE M3MEHEHHS TOBEAEHUECKUX
peakIyii caMIIOB M CAMOK KPbIC Ha Pa3HBIX BO3PACTHBIX 3Tallax NX OHTOreHEe3a.

Kniouegvie crnosa: nosedenueckue peakyuu, camybl U CAMKU KPbIC, I08EHUIbHBIN 803DACH NOJI0B03PENO20 NEpuooa,

MONIO00U 803pacm penpoOyKMUeHO20 Nepuood, 3peivili 803pAch penpoOyKMUEHO20 Nepuood, NpeoCmapyecKull

803pACm NEPUOOA BLIPAICEHHBIX CIAPYECKUX U3MeHeHUll, mecm “‘omxpvimoe noie”.

Mukvych V. V., Liashenko V.P., !LukashovS. M. AGE-RELATED CHANGES OF OPEN FIELD
BEHAVIORAL REACTIONS OF MALE AND FEMALE RATS / Oles Honchar Dnipro National University,
49000, Ukraine, Dnipro, Haharina ave., 72; *Medical-diagnostic scientific-consulting Center “Headache”,
49000, Ukraine, Dnipro, Soborna Ploscha, 14.

The Paper presents an estimation of age- and sex-related changes of open field behavioral reactions of male
and female rats under normal conditions.It is known that to prevent the effects of cyclic changes in hormonal
regulation of females, males are most often used in studies. In the study we used both male and female rats of
different age categories to detect the sexual characteristics of behavioral reactions at different age stages of
ontogenesis. The study was conducted on 120 non-linear outbred white male and female rats. The animals were
distributed into groups using the classification of age groups of laboratory animals by Zapadniuk I. P.
According to the classification male rats of 2,5 months belong to the juvenile puberty period (I group), of eight
months — to the young age of the reproductive period (11 group), of fourteen months — to the mature age of the
reproductive period (III group), of 21 months — presenile age of the pronounced senile changes period (IV
group). The main components of the open fieldratsbehavior were analyzed, which in turn characterize one or
another type of animals activity. We directly traced the state and age changes in the motor (crossing the squares
along the periphery), research (crossing the squares in the center, number of pillars and examined holes),
vegetative (number of urinations and defecations) activities, and also analyzed animal anxiety level (number
of fading and grooming).
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It is established that there is a probable decrease in the number of squares crossed along the periphery in female
and male rats of four age groups, indicating a significant change in their motor activity with age. Female rats
of different age groups have higher rates of horizontal motor activity and are characterized by their sharp
decrease with age compared to male rats. The analysis of age-related changes in the research activity indexes
allows us to determine the probable decrease in the number of squares crossed in the center, the pillars and the
examined holes in female and male rats of different age groups. Fading and grooming, as indicators of
ratsanxiety are likely to increase with age and the peak of their increase falls on presenile rats. Vegetative
indices of the studied male and female rats of all age periods were characterized by almost similar gradual
increases in the number of urinations and defecations. Presenile female rats had a sharp increase in the number
of defecations by 4 times and males of the corresponding age — a probable increase in the number of
urinationsby 9 times compared to juvenile rats of the same sex. Consequently, the studyresults made it possible
to establish both age- and sex-related changes of behavioral reactions of male and female rats at different age
stages of their ontogenesis.
Key words: behavioral reactions, male and female rats, juvenile puberty period, young age of the reproductive
period, mature age of the reproductive period, presenile age of the pronounced senile changes period, open
field test.

BCTYII

I3 BikoM criocTepiraeTses psij 3MiH y QYHKIIOHYBaHHI BaXJIMBUX CUCTEM B OPTaHi3Mi, 10 3HIKYIOTh
e(eKTHUBHICTH O10JIOTIYHUX TPOIIECIB, SIKi HEOOXimHI It (OPMYBaHHS aJaNTaIIITHO-PETYIATOPHUX
MEXaHi3MIB Ta MATPUMaHHA roMeoctasy [5]. ¥V perymsmii Oyab-skoi QyHKii opraHizMy OepyTh
y4acTh CKJIJIHI HCWPOHHI JIAHIIOTH IICHTPAIBHOI HEpBOBOi cuctemu. Came TOMY BIKOBI 3MiHH
[EHTPAJIbHOI HEPBOBOI CHUCTEMH € ITyCKOBUM MEXaHi3MOM II0 BiJHOLICHHIO 10 BHU3HAYCHHS
MPOBIJHUX MPOSBIB BIKOBUX 3MiH OpraHi3My B3araii.

Binomo, 110 rinoTanamyc sBiisie€ COO0I0 CBOEPITHUHN “TOAMHHUK CTApiHHS’, @ HOTO BIKOBI 3MIHH — II€
OJlHa i3 MPOBITHHUX NMPUYMH Y MEXaHi3Mi cTapiHHs opraHi3Mmy. Pi3Hi sigpa Ta cucTeMU HEHPOHIB
y TiMOKaMIi, TiMoTalnaMmyci, peTUKYJSpHiA Qopmalii, KOTpi 3a0e3meuyroTh peryoBaHHS
MOBEAIHKOBUX pEaKIlii, a TakoXX MIATPUMAHHS TOMEOCTa3y Ta aJanTaliifHi MOJIMBOCTI
opranizmy [2]. Otxe, 31IHCHIOIOYM TECTYBaHHs IOBEIIHKM TBapHWH DI3HUX BIKOBUX KaTerOpii,
MU MOKEMO OLIIHUTH CTaH Ta BIKOBI 3MIHM (YHKIIOHYBAaHHS LIEHTPaJbHOI HEPBOBOI CHUCTEMH
Ha KO)KHOMY BIKOBOMY IepioAi oHToreHe3y. OIHUM 13 HaMNOIIMpEHINMX Ta iHGOPMATUBHHUX
METO/I1B BUBUYCHHSI MTOBEIIHKOBUX PEAKIIIN TBAPUH € METO “BIIKPUTE T10JIE” .

VY  OinpIIOCTI BUMAJKIB TOBEAIHKOBI peakilii IIypiB BHMBYAKOTHCS MiJ BIUIMBOM pPI3HUX
PEYOBHUH Ta JIIKAPCHKUX npernaparis (xnopmipudocy, 10ynpodeny, Kapbamasemniny,
BaJIbIIPOATYHATpIsA, MapaleTamoly, aHajabOeHy Ta 1H.), il 3MIHHOTO 1 TMOCTIHHOTO MarHiTHHX
Mo, B ymMoBax ¢opmaniHoBoro HaoOpsky [7, 8, 10]. Idmi aBTOpu po3risimanu CcTaTeBi
Ta TUIMOJIOTIYHI  BIAMIHHOCTI MOBEAIHKOBOI aKTUBHOCTI CaMOK Ta caMiiB [6], JAWHaMIKY
MOBEIHKH IIYPIB Y 3BUYaHUX yMOBax [l], mpu 1pomy npociiau Oyiu MpOBEIEHI JIUIIE Ha
CTaTeBO3pLIMX  IIypax. Takok JIOCHipKyBajacsi B3a€EMO3AIEKHICTH MDK  MOBEIIHKOBUMH
XapaKTepUCTHUKAaMHU M BereTaTUBHUMH IapaMeTpaMu OpraHi3my InypiB (3puuil mepion, 6-15m).
Buxonasuu 3 1poro, AOCHIKEHHS BIKOBHX Ta CTAaTE€BUX 3MiH TOBEIIHKOBHUX pEakIilid IIypiB €,
0€3CyMHIBHO, aKTyaJIbHUM.

Bigomo, mo nams 3amo0iraHHS BIUIMBIB MHUKIIYHUX 3MIH Y TOPMOHAIBHIM perymsiii caMok
y IOCTI/DKEHHSX HaiyacTillle BHKOPUCTOBYIOTH camiliB. Came s BUSBIEHHS CTAaT€BHUX
0COOIMBOCTEH MOBEIIHKOBUX PEAaKIli Ha Pi3HUX BIKOBHUX €Tarmax OHTOTEHE3Y B JOCIHIJKEHHI MU
BUKOPHUCTOBYBAJIM CaMIIiB 1 CAMOK IIIypiB PI3HUX BIKOBUX KaTEropii.

MeTta po0OTH: AOCTIIKEHHSI BIKOBUX Ta CTAaTeBUX 3MiH MOBEIIHKOBUX PEAKIliil caMIliB Ta CaMOK
IIypiB 3a 3BUYAafHUX YMOB y T€CTI “BIIKpHUTE 1oJe’”.

PoGora € dparmentom HJIP “bioximiuni MexaHi3MH ajanTarlii >KMBHX OpTaHi3MIB 3a YMOB
natorenesy”’, Ne nepxxaBnoi peectpauii 0116U000025.
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MATEPIAJIM TA METOJU JOCJIIKEHHA

VYTpuMaHHS TBapHH Ta E€KCICPUMEHTH HPOBOAWINCS BiIOBIAHO A0 MOJOXKEHb “‘€BpONEHChKOL
KOHBEHIIIl MPO 3aXUCT XpeOETHUX TBAPHH, SKi BUKOPUCTOBYIOTHCS U €KCIEPUMEHTIB Ta 1HIIMX
HaykoBux mineit” (CrpacOypr, 2005), “3aranbHUX €THYHMX NPUHIUIIB EKCIEPUMEHTIB Ha
TBapuHax”’, yxBajieHux [1’siTuM HarioHaIbHUM KOHTpecoM 3 Oioetukn (Kuis, 2013).

Hocmimxenns nposeaeHo Ha 120 HemiHIHHUX Oe3mopoAHMX OuMX miypax. Bukopucrano camiiB Ta
caMoK 2,5-, 8-, 14- ta 21-micsunoro Biky. s urypiB OyB npoBeIeHH KapaHTHH BiJIIOBIIHO 10 BCIX
npaBmI 300ririeHu. Camili IypiB yTpUMYBaINCh y CTaHIAPTHUX YMOBax BiBapilo, a caMe y CBITIIOMY
npuMileHHi 3 noctiiiHoo Temneparyporo 20-25°C ta Bonorictio 40-45 %. Knitku npuGupanucs
perymnspro. HLloTikHS npoBoauiack Ae3iH(eKis KpyTum okporioM Ta 5-10 % po3unHoM igkoro myry.

PamioH rogyBaHHs TBapUH CKJIaaBCs 3 pO3PAXyHKY 1000BoT MOTpeOH. Y cepeiHbOMY IS IIypiB BiH
ckinagae 30-32 r, i3 IKUX 3MIMIAHOTO 3€PHOBOTO KOPMY — 25 T, 0BOUiB — 5-7 T. Y mHTHIH BOJI IIypiB
He oOmexyBanu [3].

Jig po3moainly TBapvH Ha TPYNH BUKOPUCTAHO KiIacH(ikalilo BIKOBHX Tpyn JTabopaToOpHHUX
TBapuH 3anaanioka L. I1., 3riHo 3 K00 camIli IIypiB 2,5-MiCSYHOTO BiKy HaJIe)KaTh IO FOBEHIILHOTO
BiKy cTaTeBo3piioro nepiony (I rpyma), BOCBMUMICSYHOTO BiKY — MOJIOJIOTO BiKY PEIPOAYKTUBHOTO
nepiogy (II rpyma), 4OTHPHAAUATUMICAYHOTO BIKY — 3pUIOr0 BIKY PENpOIYyKTHBHOTO MEPiOAy
(Il rpyma), 21-MicSYHOTO BiKy — MEPEACTapedoro BiKy MepioJy BHPKEHHX CTapedux 3MiH
(IV rpyna) [3].

JlociipkeHHsT eMOLIIMHOro cTaHy Ta PyXJIMBOCTI LIYpiB 3/1MCHIOBAJIM 3a JAOINOMOI'OI0 METOIAMKHU
“Bigkpute mone” [11]. BiamoBimHa ekcrepuMeHTalbHA YCTAHOBKA SIBJISE COOOIO BiIKPHUTY
3BepXy KBaJpaTHy Kamepy posmipom 80x80 cm, qHO sKOi posrpadiieHo Ha 25 OIHAKOBUX
KBaJIpaTiB, HIICTHAALATh 3 SKUX — II€ 30BHINIHI KBaJpaTH, pO3TAIIOBaHI OIS CTIHOK TIOJIA.
BianosinHo, pemta — 9 kBaapaTiB BBaXKAIOTHCS BHYTPIIIHIMHU Ta HE CTUKAIOTHCS 31 CTIHKaMHU TOJIS.
VYcraHoBKa “BIOKpUTE TMOJIE” XapaKTEPU3YEThCS HASABHICTIO “HIPOK® — KPYIVIMX OTBOPIB
niametpom 0,5 cM, sIKi pO3MIIEHHI cepe BHYTPIIIHIX KBajapaTiB. Bucora OOKOBUX CTIHOK
cranoBuTh 40 cMm. Ilim dYac mnpoBeneHHS EKCHEPUMEHTIB I YCTAaHOBKA 3HAXOAWJIACh
y 3BYKO130JIbOBAHOMY TPHUMIIIEHH] 3 PIBHOMIPHOIO OCBIiTIeHIcTI0O 50 B, mo posminryBanacs
Ha BucoTi 150 cM Hag neHTpom mons [ 1].

TecTyBaHHS KOKHOT TBApUHU 31MCHIOBAIM IPOTATOM 5 XB y TOM camuil yac, BpaHui. [Ipu upbomy
TBapUHY pO3MIIlyBajdud B IEHTPl BIAKPUTOrO MOJS Ta PEECTPYBAIU TOPU30HTAIbHY PYXOBY
aKTUBHICTh (KUIBKICTh TEPETHYTUX MNepU(PEepUYHUX KBaApaTiB), KUIBKICTh IEPETHYTUX
LEHTPAJIbHUX KBaJApaTiB, BEPTUKAIbHY PYXOBY aKTHBHICTh (KIJIBKICTh CTIMOK), IOCIHIIKEHHS
oTBOpIB (“HIPOK’), KUIBKICTh aKTiB TPYMIHTY Ta 3aBMHUpaHb. KBajpaT BBaXxkaBcs NEPETHYTUM, SIKIIO
TBapHHA MEpEeTUHAJIa CBOIM TYJIYOOM (K MiHIMYM, OJIHI€IO 3 Jlal) SIKY-HEOYb 3 Horo cTopiH [4].
[Ipu anami31i BereTaTHMBHOI MOBEIIHKU MiJApaxoByBajlacsd KUIbKICTh akTiB Jedexarii y BUIISAL
3anumeHux OonrociB. BiAMoBiAHO xapakTepu3yBail ypUHALIIO 33 KUIBKICTIO aKTIB YpUHYBAaHHS.
[Ticast TecTyBaHHS KOKHOI TBApUHHU YCTAaHOBKY BIJIKpUTE IOJI€ PETENbHO MUJIM Ta BUCYIIyBanH [ 1,
6, 9, 10].

Maroun Ha MeTi YHUKHEHHS HEeIOCTOBIPHOCTI JAaHUX, 3a /Bl FOJUHH JO MPOBEACHHS TECTYBaHHS
TBapyH He MPOBOJIMIIN iX EPErpynyBaHHs, He FOyBajH, a TAKOXX HE 3/11HCHIOBAIM MO BiTHOIIEHHIO
70 JTabOpaTOpHUX IIypiB KOJAHMUX IHIIMX MaHimynauii. IlepemimieHHs 3 ojaHi€l KIITKM B 1HINY,
(dhopMyBaHHS TPyl TBApUH, MApKyBaHHs Ta PEIITY MPOLETyp MPOBOIMIHN 3 TBAPHHAMH HE PAHILIE SIK
3a 24 roJ 10 MOYaTKy TECTYBAaHHS.

MaremaTiuuHMii aHaI3 JaHUX BUKOHAHO B rporpami Statistica 6.0. Pe3ynbratn HaBeJeHO Y BHTIISAIL
M+m, ne M — cepenHe apudmMeTHdHE 3HAYCHHS, M — MOMHUJIKA CEPEIHHOTO apU(PMETHUHOTO
3HadeHHs. OpepkaHi pe3ynbTaTH OOpOOJIATINCS 3a JONMOMOTIOI0 METOAY NapHUX TIOPIBHSAHB
3 BUBHAUEHHSM JOCTOBIPHOCTI 3a t-kputepieM CThiOJieHTa. 3MIHM BBaXKAJIUCSA JOCTOBIPHUMH TPH
piBHi 3HauuMocTi P < 0,05.
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PE3YJBTATH TA IX OBTOBOPEHHSI

Meroauka “BiAKpHUTE MoJje” MEBHUM YMHOM BiloOpakae MOAYJIAIIIO (YHKIIOHATLHOT aKTUBHOCTI
MO3Ky. AHaNi3yl0ud OCHOBHI CKJIQJOBI IOBEIIHKM IIypiB B EKCIEPUMEHTAIbHIA yCTaHOBIII
“BIIKpUTE TOJIE”, SIKI CBOEID YEPror0 XapaKTePU3yHTh TOW YW IHIIWHA BUJ MISUTBHOCTI TBapUH, MU
MOKEMO Oe3IocepeHbO MPOCTEKYBATH CTaH Ta BIKOBI 3MIHM B PYXOBIii (TEpeTHH KBaJIpaTiB IO
nepudepii), JOCHITHULBKINA (TIEPEeTHH KBaApaTiB MO IEHTPY, KIIBKICTh CTIHOK Ta OOCTEKEHHUX
OTBOPIB “HIpPOK”), BereTaTuBHIiN (KUIbKICTh aKTIB ypUHAIN Ta nedekariii) TisIbHOCTI, a TaKOX
aHaTI3yBaTH PIBEHb CTPUBOKEHOCTI TBApHH (KUIBKICTh 3aBMUPAHb Ta TPYMIHTY).

XapakTepu3yloul rOpH30HTAIBHY PYXOBY akTHBHICTB (I'PA), BETHUMHOIO SKOT € MepeTHH KBaIpaTiB
o nepudepii, Ha pucyHKy 1 6aunMoO, 1110 B CAaMOK IIIYPiB FOBEHUJIBHOT'O BIKY CTaT€BO3PLIOTO MEPioay
11eH MOKa3HUK cTaHOBUB 126 =+ 2,83, m1o BiporigHo Buile Ha 37,3 % MOpiBHSIHO 3 CAMKAMHU MOJIOZOTO
BiKy, Ha 50 % — 3 camkamMu 3pij0ro BiKy Ta Ha 65 % — 3 caMmkamu niepeictapedoro Biky. Camiri nrypis
IOBEHUIBHOTO BIKY TaKOX XapaKTEPH3YBAIMCS HASBHICTIO BIPOTiIMTHUX 3MiH IMOPIBHSIHO 3 CaMIISIMU
IHIIMX BIKOBUX TPYII, MPO IO CBiAYATh JIaHi, IPEICTaBICHI HAa PUCYHKY 1.
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Puc. 1. Iloka3HUKN PyXOBOi aKTUBHOCTI JOCIII)KyBaHUX CaMIIIB Ta CAMOK IIlypiB y TECTI “BIIKpUTE
nose” (M £ m).

[pumitku: # — BIpOTIAHICTH MK IypaMH FOBEHIIBPHOTO BiKYy CTaTE€BO3PUIOrO IMEPioAy BIAIOBIAHOI CTATi Ta IHIIUMHU
BIKOBUMHU IpylaMHu TBapuH, npu P < 0,05; ** — piporiiHi 3MiHH MK CaMIIIMU Ta CaMKaMH IIIypiB BiAIOBITHAX BIKOBHX
rpym, ipu P < 0,05.

[IpoananizyBaBmu pe3ynbratd ['PA miypiB TpboX BIKOBUX TIpyl, 0auWMo, IO CaMKH IIypiB
IOBEHUIBHOTO BIKY MAlOTh BIPOTITHO BHINI MOKa3HUKKM B 1,3 pa3y MOPIBHSAHO 3 CaMISIMU
BIJIMOBIAHOI BIKOBOI rpynu. Taka cama cuUTyallisi MPOCTeXYyBajach MK CaMIIMA Ta CaMKaMH
Mojogoro Biky. HaTtomicTh, sik GaummMo Ha pHCYHKY 1, HaliHmxkuuii mokasHuk ['PA cepen
MPEJICTABICHUX BIKOBUX T'PYI CaMIIiB BIiAMOBIIa€ caMIIM 3piJIoro BiKy Ta JopiBHIOE 32,6 + 2,08,
110 BiporigHo Huxk4e B 1,9 pa3y nopiBHAHO 3 caMKaMU 3piIOro BiKy penpoayKTUBHOro nepioay. 'PA
y CaMIliB IIypiB TMEPEACTapeyoro BiKy HE Ma€ BIPOTIAHUX 3MiH TMOPIBHSAHO 3 CaMKaMU MIYypiB
BiJIMOBIHOTO BIKOBOTO TIEPIOAY.

JlociakeHHs KUTBKOCTI OOCTEXXEHHUX OTBOPIB “HIPOK”, CTIHOK Ta MEPETHYTHX KBaAPaTiB MO LIEHTPY
€ MPOSIBOM OPI€HTOBHO-AOCIITHHUIIBKOI MOBEAIHKH IypiB. Ha pucyHky 2 6auumo, 110 MOKa3HUK
KUTBKOCTI TIEPETHYTHUX ICHTPAJbHUX KBAJApaTiB Yy IIypiB IOBEHUIBHOTO BIKY CTaTeBO3PLIOrO
nepioay cranoBuB 10,75+ 1,50. Cammi  Momomoro BiKy XapaKTepU3yBaJHCS BipOTiAHUM
3HIKCHHSM IIHOTO TTIOKa3HUKa B 1,5 pa3y, a camiii mepencrapedoro Biky — B 1,65 pa3y mopiBHSHO
3 2,5-MicIuHUMU CaMIIIMU.
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Puc. 2. JluHamika TMOKAa3HUKIB JOCIITHUIIBKOT aKTUBHOCTI CaMIIiB IIypiB y TecTi “Bimkpure moie”
(M £ m).
[pumitku: # — BIPOTIAHICTH MK IIypaMH FOBCHUIBHOTO BIKYy CTaTE€BO3PLJIOrO IMEPioAy BIAMOBIAHOI CTATi Ta IHIINMHU

BIKOBUMH TpyHaMHu TBapuH, pu P < 0,05; ** — piporigHi 3MiHM MK CaMIISIMHA Ta CAMKaMH IIypiB BiJIOBITHUX BIKOBHX
rpym, pu P < 0,05.

HaiiBuia pi3HuULS B KITBKOCTI MEPETHYTUX KBAAPATIB CIIOCTEpiranaca Mi>k caMIsIMU IOBEHIIbHOTO
BIKy Ta CaMISIMH 3pLJIOTO BiKy, OCTaHHI 3 SKHX B 2,5 pa3iB Majd BipOTiAHO HMXKYi MOKA3HUKH
B ITOPIBHSIHHI 3 JIAaHOIO BIKOBOIO TPYIOI0 TBapHH. BiqnoBiAHNN MOKAa3HUK XapaKTepH3yBaBCs TAaKOX
3HAYHOIO PI3HMIICI0 MK CaMIIMU IOCJIJIOBHUX BIKOBHX IEpiO/iB, a caM€ CaMlll 3pUIOro BIKY
B 1,7 pa3y MaroTh BIpOTiJHO HMXYi 3HAUEHHS MOPIBHAHO 3 caMIIMH MoJjojoro Biky. HatomicTb
PI3HUIIA B KIJIBKOCTI IEPETHYTUX KBaAPaTiB O LIEHTPY MIXK CaMIISIMH FOBEHUIBLHOTO BIKY Ta IIlypamMu
MOJIOJIOTO BIKY € TOTOXHOIO PI3HMIII MiXk CaMIIMH 3p1JI0T0O BIKY Ta CaMLIMU IIEPEICTapevoro BiKy,
Mpo 110 CBiAYATh JAaHl, HABEJACHI Ha PUCYHKY 2.

KinpkicTb CTiOK (BepTUKaIbHA pyxoBa akTUBHICTH (BPA)) y caMmIliB 10BEH1JIbHOTO BIKY CTAHOBMJIA
16,25+ 0,96, mo Biporigao Ha 23,08 % BuIIEe MOPIBHSIHO 3 CaMIIIMH IEPEACTApPEUOTO BIKY.
Pesynbpratu AOCHIDKEHHS MOKa3ylOTh, MO KUIBKICTh CTIHOK Yy caMIiB MOJIOJOTO BiKYy
XapakTepU3yBaaucs TEHICHIIECIO 0 3HM)XEHHS BIJHOCHO CaMIIB IOBEHUILHOTO BIKY Ta CaMIIiB
NepesICTapeyoro BiKy, a TAKOXK BIPOTLAHUM MiIBUILIEHHSAM Ha 58,6 % MopiBHIHO 3 CaMIIMU 3p1J0T0
BiKYy. 3MiHU IFOTO MOKAa3HMUKA CIIOCTEPITaIMCs B UIYpiB 3pUIOTO BiKY, 10 MPOSBWINCH Y BUIIISAI
BIpOTiTHOTO 3MEHIIEHHS KITBKOCTI CTIHOK B 2,7 pa3u BiTHOCHO IIypiB IOBEHIJILHOTO BiKY, a TAKOX
y 2 pa3u MOPIBHSHO 3 CAMIISIMU MIEPEICTapEyoro BiKYy.

Kinbkicte oOcTexxeHUX OTBOPIB (“HIPOK”) — 1€ OJWH 13 PI3HOBUIIB OPIEHTOBHO-IAOCIITHUIBKOI
MOBEIHKH TBApHH, 1110 XapaKTepU3ye Mi3HaBaJIbHy aKTUBHICTh LIypiB. 3aryisiIaHHS B OTBOPH — HE
IO 1HIIE, SK MPOSIB MOKa3HWKA HIPKOBOTO peduiekcy, KU CBIAYUTH MPO 3JIATHICTH TBApUHU
nociimpkyBatu “Biakpute mone” [7, 10]. KiapkicTe 00cTex)eHUX “HIpOK” y caMIliB FOBEHUIBHOTO
BiKy aopiBHioe 10,25 + 1,26, y camuiB monozoro Biky — 8 + 1,41, y camiiB 3piioro BiKy —
3,67 £ 0,58, y camiiB mepeacrapedoro Biky — 6 = 1,52. HaroMicTh crocrepiraiv 3HaYHI 3MiHU B
caMIliB 3pUIOr0 BiKy, a caMme BIpPOTiJHE 3MEHIICHHsS BIAMOBIAHOIO MOKa3HUKa y 2,18 pazy
MOPIBHSAHO 3 CaMIIMU MOJIOZIOTO BIKY Ta y 2,8 pa3y BIIHOCHO caMIliB I0BEHUIbHOr0 BikKy. Camiii
MEPesICTApeyoro BIKY XapaKTEpHU3yIOThCS BIPOTITHUM 3HIDKEHHSM KUIBKOCTI OOCTEKyBaHHX
OoTBOPIB y 1,7 pa3y MOPIBHAHO 3 CaMISIMH IOBEHUIBHOTO BiKy. OTXe, caMIli 3piJIoro BiKy MaroTh
HaWHIKYl MOKAa3HUKU TMi3HABAIIBHOI aKTUBHOCTI MOPIBHSHO 3 CaMIIMH 1HIIHMX MPEICTAaBICHUX
BIKOBHX T'PYII.
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KinpKicTh mepeTHYTUX KBaJpaTiB MO HEHTPY CaMKaMH IOBEHUIBHOTO BiKy ckiagana 14 + 0,71, mo
BiporiiHo Bume Ha 35,7 % Tta 55 % BIZHOCHO caMOK HIypiB 3pUIOrO Ta MEPEICTAPEdoro BiKy
BIANOBITHO. MiXK caMKaMu UOIypiB IOBEHUIBHOTO Ta MOJIOAOTO BIKYy CIIOCTEpirajacsi He3HadyHa
TEHJICHIIISl 0 3HIKCHHS KiJIBKOCTI NMEPEeTHYTHX TBapHMHAMM KBaJpaTiB 1o IeHTpy. Ha pucynky 3
6aynMo cTprOKONOAiOHE 3HMXKEHHS BiAMOBIIHOTO MOKa3HUKA 3 BIKOM y CaMOK LIYpiB.
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Puc. 3. Jlunamika 1ociiTHUIbKOT aKTHBHOCTI CAaMOK IIypiB y TecTi “Biakpute noie” (M + m).

[Mpumitku: # — BIpOTiAHICTE MK LIypamMH FOBEHUIBHOTO BIKY CTaTeBO3PIJIOro MepioAy BiANOBIAHOI cTaTi Ta IHIIMMHU
BIKOBHMHU Ipynamu TBapuH, npu P < 0,05; ** — BiporiaHi 3MiHKM MK caMIISIMU Ta CAMKaMH LIYpiB BiAMOBITHUX BIKOBHX
rpym, ipu P < 0,05.

CaMKH MOJIOZI0TO BIKY MaroTh BiporigHo Byl (y 1,6 pa3zy) 3Hau€HHS LbOTO MOKa3HUKA OPIBHSHO 3
caMIIIMU B1JIIOBITHOTO BIKOBOTO Mepioay. Takoxk MpocTeXyeTbCsl BIpOTiAHE MiJBUILEHHS y 2 pa3u
KUIBKOCTI TIEPETHYTHX KBaJpaTiB IO IEHTPY CaMKaMH 3pLIOro BIKY IOPIBHSHO 3 CaMISIMU
BIJIMOBIHOT BIKOBOi KaTeropii.

3a pucyHKOM 3 y caMOK IIypiB IOBEHUJIBHOTO BIKY KUIBKICTh CTIHOK cTaHoBuia 24 + 1,41, mo
BiporiziHo BuiE B 1,4 pa3y MOpPIBHAHO 3 CaMKaMM MOJIOJIOTO BiKy Ta y 2,2 pa3y BIIHOCHO CaMOK
3putoro Biky. HaiiBuia pi3HUIlL B 3HAYEHHSX BIAMOBIJHOTO MOKa3HHWKA HAaBITH BI3yaJbHO YITKO
MIPOCTEKYETHCS HA PUCYHKY 3, @ caMe Pi3HULS MK CaMKaMH FOBEHUJIBHOTO BiKY, I110 BIPOT1IHO MalOTh
y 4 pa3u BHILI 3HAUYEHHS BIANOBIIHOTO MOKAa3HUKA MOPIBHSAHO 3 CAMIISIMU [IEPEJICTAPEYOTO BIKY.

KinbkicTe 00CTEXEHUX OTBOPIB “HIPOK” Y CaMOK FOBEHUIBHOIO BiKYy JopiBHIoBana 23,5 +2,12, mio
BIpOT'iTHO BHIIE B 1,6 pa3y MOPiBHSIHO 3 CAaMKaMH MOJIOZIOTO BIKY, y 3,7 pa3y — 3 caMKaMH 3pijIoro BIKY Ta
B 4,7 pa3zy — 3 caMKaMu TiepeicTapedoro Biky. Cruparoumcs Ha OTpUMaHi JaHi, MO)KEMO TOBOPHTH TIPO
MOIIOHY TEH ISHITIFO 010 3MEHIIICHHS KUTBKOCT1 CTIHOK Ta OOCTE)KEHHX OTBOPIB y CAMOK IITYPIB 3 BIKOM,
10 XapaKTePU3Y€EThCS CTPIMKUM Ta HEPIBHOMIPHUM 3HUKEHHSIM 3HAY€Hb BiJIIOBITHUX TOKA3HUKIB.

CaMKy FOBEHUIBHOTO BIKY MAarOTh BIPOTITHO BHIII TMOKA3HUKU KUTBKOCTI cTiok (y 1,5 pady) ta
KUTBKOCTI 00CTeKeHNX OTBOPIB (Y 2,3 pa3y) NOPIBHIHO 3 CaMIISIMU BiIIIOBIAHOTO BIKOBOT'O TIEPiOy.
CaMk# MOJI0/10TO BiKYy MaroTh BiporigHo Buill (y 1,9 pa3y) 3HadeHHs 3a KIJIbKICTIO OOCTEKEHUX
OTBOpIB TOPIBHAHO 3 CaMISIMU BiIMOBiIHOro BiKy. HaromicTh camIili mnepeacTapedoro BiKY
XapaKTepU3yIOThCS BIPOTIAHO BUIIUMU (Y 2 pas3H) MOKa3HMKaMH 3a KUIBKICTIO CTIHOK B1JHOCHO
CaMOK BI/IMOBITHOT BIKOBOI TPYIIH.

Binomo, 1m0 3a pyxoBy Ta JOCTITHHUIIPKY aKTHBHICTH BIiAMOBINAIOTH TIMOKAaMII, KOpa, PETHKYJSIpHA
(dopmartis Ta iX 3B’sI3KM MiXK c00010. JlesKi JOCHiTHUKHA TOBOPSITH PO 3HW)KEHHSI PYXOBOi aKTUBHOCTI
Ha (OHI OJHOYACHOTO MIiJBHILNEHHS JOCTITHUIBEKOI akTUBHOCTI [4]. TIpoanamizyBaBmiu OTpHMaHi
pe3ynbTaTh, MU CIIOCTEPITaIy 3HWKEHHS SIK PyXOBOi, TaK 1 JOCIIIHUIIBKOT aKTUBHOCTI 3 BIKOM Y IIIypiB.
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Haromicth cTpuOkonosiOHe 3HMKEHHS KUIBKOCTI MEPETHYTHX KBAJApaTiB Mo mepudepii, KiMbKOCTI
CTIHOK Ta 00CTEKEHHX OTBOPIB CIIOCTEPIraiv B CAMOK IIYPIB 13 BIKOM MOPIBHSHO 3 CAMIISIMH IIIYPiB.

3aBMUpaHHS SBJISIE COOOI0 TOBEHIHKOBY PEAKIII0, SKY BiIHOCATH JI0 MPOSIBY CTPUBOKEHOCTI
TBapHHU. 3aBMHUPAHHS B CaMIIiB Ta CAMOK FOBEHUILHOTO BiKY, 8 TAKOX y CAMOK MOJIOJIOTO BiKY i
9yac MPOBEICHHS TECTYBAaHHS B €KCIIEPHUMEHTANIbHIN YCTaHOBII “BIIKPHUTE MOJe” HE CIIOCTEPIrau.
Camiii MOJI0/IOTO BiKY XapaKTepU3yBAJIMCS HAIBHICTIO HE3HAYHOI KUIBKOCTI 3aBMHupanb — 1,5 £ 1,29,
HatowmicTp cammi 3pinoro BiKy Majiu KilbKicTh 3aBMupanb — 6,33 + 1,05, mo BiporiiHo Buiie B
4,2 pa3y Ta B 3,1 pa3y MOpiBHSHO 3 CaMISIMH MOJIOJIOTO BIKY Ta CAaMKaMH 3piJIOro BiKY BiJIOBITHO.
Ha pucynky 4 6aunmMo, 110 y CaMI[iB OCTAaHHBOTO MPEICTABICHOT0 HAMH BIKOBOT'O TIEPiOAY KIIBKICTh
3aBMUpaHb ctaHoBWiIa 5 = 0,42, y camok niepeacrapedoro Biky — 3 + 0,35.

OTxe, oTpuMaHi pe3yabTaTd CBiAYATh MPO MOCTYNOBE 30UIBIICHHS KUIBKOCTI 3aBMHUPaHb Y CaMOK
IIypiB 3 BIKOM, 3a iX BIJICYTHOCTI Y CAMOK FOBEHUJILHOTO Ta MOJIOJIOTO BiKy. HaroMicTh camili mypis
XapaKTePU3YIOTHCS BiJICYTHICTIO aKTiB 3aBMUPAHHS y FOBEHIIBHOMY Billi, HE3HAYHOKO X HASBHICTIO
y MOJIOIOMY Billl Ta pi3KUM 30UIBLICHHSM BiJAMOBIJHOTO TOKAa3HUWKAa Yy CaMIliB 3puUIOro Ta
MEepeaCcTapevdoro BiKy.
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N MpymiHr (camui) B MpymiHr (camum)

Puc. 4. [Toka3HUKH CTPUBOXKEHOCTI CaMIIiB Ta CAMOK LIYpiB pi3HHUX BikoBUX rpym (M £ m).

[pumitku: # — BIPOTIAHICTH MK IIypaMH FOBCHUIRHOTO BIKY CTaTE€BO3PLIOrO IMEPioAy BIAMOBIAHOI CTATi Ta IHIIUMHU
BIKOBUMHU IpylaMHu TBapuH, npu P < 0,05; ** — piporiiHi 3MiHH MK CaMIIIMU Ta CaMKaMH IIIypiB BiAIOBITHAX BIKOBHX
rpym, ipu P < 0,05.

I"pymiHT (KOcMETHYHA MOBE/IIHKA II1YPIB) € BaXKIMBOIO CKJIAJJOBOIO TIOBEIIHKY TBAPHH Y “BLIKPUTOMY O™
Kpim npsimoi 6i0510r19HO1 (PyHKIIIi, TPYMIHT Y IIypiB 4aCTO BUKOPUCTOBYETHCS SIK aJallTUBHA PEAKLIsl IPH
Oossix Ta ctpeci. [ pymiHr — 11e criergiuHa 3aralbHOBU3HAHA MOBEIIHKOBA PEAKIIis B IPU3YHIB Ha cTpec [4].
Ha pucynky 4 Gaunmo, 110 camIli Ta CaMK{ IPEJICTAaBICHUX BIKOBHX TPYI XapaKTEpH3YIOThCS Maibke
CXOXOI0 KUIBKICTIO aKTIB I'pYMIHTY. I3 BIKOM y IIypiB CIOCTEpIraeThCs TEHAEHLIS /10 30UIbIIEHHS
BI/IMIOBIZTHOTO TOKA3HMKA CTPUBOXKEHOCTI SIK y CaMIlB, TaK 1 y CaMOK. 3a pe3yJbTaTaMH Halloro
JIOCITI/DKSHHS, TIypy TIEPEICTapedoro BIKYy BiI3HAYAIMCS HAHOUIBIIO KUIBKICTIO TPYMIHTY, a caMme
BIJIMIOBITHUI MTOKa3HUK y caMIliB cTaHoBUB 9 + 1,41, y camok — 8,7 + 0,55. HaroMicTb KiJIbKICTh TPYMIHTY B
CaMIIiB 3piJIOro BiKy JMOpiBHIOBAB 4,34 + 1,53, y camok 116010 BiKy — 3 + 1, 1110 BiporiqHo Hmk4e y 2,1 pazy
Ta 'y 2,9 pa3y NOpPIBHSHO 3 BIATIOBITHUMH CTATSMU LIypiB IEPEICTAPEUOro BIKY.

OTxe, y IIypiB IEpPeaCcTapedoro BIKY CIOCTEpIraau pi3Ke MiABUINCHHS TPYMIHTY, IO HAHOLIbIIE
BUSIBWIOCS B TIOKa3HMKAX CaMIIiB LIypiB wLi€i BikoBoi1 rpynu. [IopiBHIOIOUM OTpUMaHi pe3ylbTaTH,
0auuMo, IO 3 BIKOM CIIOCTEPITae€ThCsl MIABUINEHHS KUIBKOCTI TPYMIHTY, MK HOTO 3pOCTaHHS
MIPUIIAJA€ Ha CaMIIiB MEPECTAPEUOro BiKy. I pyMIiHT TICHO KOPEIIIO€ 3 pyXOBOIO aKTUBHICTIO TBAPUH
[10], mpo mo cBimuaTh pe3yabTaTH HAIIOTO AOCTIDKEHHS. SIK BBaXKalOTh JEsAKI aBTOPH, CUIbLHUHN
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CTpeC MPU3BOAMTH JI0 3HIKEHHSI PyXOBOi aKTUBHOCTI Ha (POH1 MiABHUILECHHS TpyMiHTy [4]. HatomicTs,
MU 3a(iKCyBaJld TPOSB BIAMOBIAHUX 3MiH, IO XapaKTEPU3YBAJIUCS MiJBUIIECHHSM T'PYMIHTY Ta
3MEHIICHHSM PYyXOBOI aKTHBHOCTI B ILIypiB 13 BIKOM Yy MpPEJCTABICHUX BIKOBHX KaTETOPisX.
Crnocrepirayim O1JIbII pi3Ke M ABUIICHHS TPYMIHTY Ta 3HUKEHHS PyXOBOT aKTUBHOCTI 3 BIKOM Y CAMOK
IIypiB MOPIBHIHO 3 caMusiMu. Ha 1ymMKy iHIIMX aBTOPIB, TPYMIHT YaCTO BUHUKAE CaMe IicIs epioay
HEpPyXOMOCTi ‘“3aBMHpaHHs” [4] Ta SK MOKa3HUKH CTPUBOXKEHOCTI MAalOTh HEPO3PHUBHHU 3B’SI30K.
AHaii3z pe3ylnbTaTiB HAIIOTO JOCHIHKEHHS CBITUYUTH MPO TE, IO 3 BIKOM KUIBKICTh 3aBMHUPaHb Y
IIypiB MiABUIIYETHCS, IO 3HAYHOI MIpOIO OLJbINE MPOSBISETHCS B CaMIIIB IIYpiB MOPIBHSHO 3
camkamu. HaTomicTh MOCIiJOBHOCTI Ta HEPO3PUBHOTO 3B’ SI3KY B IIJIBUIIICHHI TPYMIHTY Ta MEPioziB
3aBMHUpPaHHS y IIYPiB 3 BIKOM HE CIIOCTEPITaIH.

[ToTeHIiifHa IHHICTh TAKUX BETETATUBHUX IMOKA3HHKIB, SIK KUIBKICTh YpUHAIIIN Ta nedekariii, y psi
BHUIAJKIB MOXE OyTH TOCUTh 1HGOPMATHBHOI NpH aHami3li moBemiHku 1mypiB [8]. KinbkicTh
ypHUHAIi y caMIliB I0OBEHUIBHOTO BiKy ctaHoBmia 0,50 £ 0,58, y camiiiB momomoro Biky — 1 + 0,02,
y caMIliB 3pisioro Biky — 1,25 + 0,96. BiporigHux 3MiH MiX MpeACTaBICHUMH BIKOBUMH I'PyIIaMU He
cnoctepiranu. Ha pucynky 5 0aunmo, 110 HaBUIIWH piBeHb Jiype3y CIOCTEpIraBcs B CaMIIiB
nepeicTapeyoro BiKy 1 1opiBHIOBaB 4,5 + 2,16, 1110 BiporiHo BUIle B 9 pa3iB MOPIBHSIHO 3 CaMISIMU
IOBEHIIBHOTO BiKY Ta B 2,5 pa3y BiIHOCHO CaMIIiB 3piJIOTO BIKY.
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Puc. 5. JIunamika BIKOBUX 3MiH BEr€TaTUBHUX MOKA3HUKHU CaMIIIB Ta CAMOK Y TECTI “BIAKPHUTE Moje”
M =£m)
[Mpumitkn: # — BiporiAHICTE MK IIypamMH IOBEHUIBHOTO BIKY CTAaT€BO3DIJIOTO IEpiofy BiAIOBIIHOI CTATi Ta IHIIUMHU

BIKOBUMH I'pyHaMHu TBapuH, npu P < 0,05; ** — piporiaHi 3MiHK MK CaMIIIMU Ta CaMKaMH IIIypiB BiMOBITHIX BIKOBUX
rpymn, npu P < 0,05.

Y caMOK IOBEHUTBHOTO BIKY KINBKICTh ypuHamii craHoBmia 1,5+ 0,71. I3 BikoM BiIMOBIAHHIA
BETE€TAaTUBHHI TMOKA3HUK IMOCTYMOBO MiMBHINYEThCA. Ha pucyHky 5 06aunmo, mo BXe B CaMOK
NepecTapeyoro BiKy KUIbKICTh ypHHaLild nopiBHIoe 4 + 0,73, mo BiporigHo Buxkue y 2,7 pasy
MOPIBHSIHO 3 CaMKaMHU IOBEHUIbHOTrO BiKy. [lopiBHIOIOUM BIKOBI 3MiHH OJIHOTO 13 BEreTaTHBHUX
MOKa3HHUKIB, MOXKEMO TOBOPUTH IpPO T€, IO CaMIli Ta CAMKH MAalOTh CXOXY BIKOBY JAMHaMIiKy
MIIBUINCHHS KITBKOCTI YPHUHAIlIH, IO MPOSBISETHCS CIIOYATKY B MOCTYIMOBOMY 30UTBIIEHHI IIHOTO
nokasHuka. HatomicTs, yxe nepios mepeicTapedoro BiKy, XapaKTepH3yeThCs PI3KUM ITiJIBUIIEHHS
KUJIBKOCTI ypUHaLlIily caMIliB y 9 pa3iB, y caMoK —y 2,7 pa3y MOPIBHSAHO 3 IIlypaMH IOBEHUIBHOT'O BIKY.

IToka3HUK KUIBKOCTI Aedekaiiii y caMIliB IIypiB IOBEHUIBHOTO Ta MOJIOJIOTO BIKY JOPIBHIOBaB
15+0,58 ta 1,5+ 1 BianmoBigHO. Y camIliB IIypiB 3pijoro BiKy BIAMOBIIHHI MOKa3HUK CTAaHOBUB
2,7+ 0,57, mo BiporigHo Buiie y 1,8 pa3y mopiBHSHO 3 CaMISIMU I1ypiB IOBEHIJIBHOTO Ta MOJIO/IOTO
BiKy. KinbkicTh aedekariiii y camiriB nepencrapedoro Biky — 4 £ 1,32, o BiporijHo Bulie y 2,7 pa3y
MOPIBHSHO 3 CAMIISIMU IIIypiB IOBEHUIBHOTO Ta MOJIOJIOTO BIKY.
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INoka3zHKK KUTbKOCTI Aedekaltiii y caMOK IIypiB IOBEHUIBHOTO 1 MOJIOJIOTO BiKy OyB HE3MiHHUI, PO 1110
CBiIUaTh pe3yJbTaTH HA PUCYHKY 5. Y caMOK 3p1JI0Tr0 BiKY CIIOCTEPIraiocst 3HAYHE BipOTiTHE 301TbIITCHHS
IIbOT0 MOKa3HHUKa y 3,7 pa3y MOPIBHSIHO 3 CAMKaMHM TOMEPEAHIX MPEICTaBICHUX HAMH BIKOBHUX TPYIL.
Sk 6aunMO Ha PHUCYHKY 5, HaWBHUINOK KUIBKICTIO akKTiB JedeKaliii XapaKTepu3yBalucCs CaMKd
MIEPEICTAPEUOrO BIKY, IO BipOT1THO MAJIM BUIIII MOKA3HUKH Y 4 pa3u BIIHOCHO CAMOK FOBEHLITEHOTO BIKY.
Ormxe, 3a pe3yJbTaTaMH HAIOTO JOCTIDKEHHS JUIsS CaMIiB Ta CaMOK IIypiB i3 BIKOM XapakTepHe
ITiIBUIIICHHS KUTBKOCTI aKTiB AedeKaltii, o OUIbIIe MpOosBISIEThCS Y CAMOK IITYPiB.

Binomo, 110 rinotanaMyc € HeHTPaIbHOIO JIAHKOIO, 1110 TIOB’A3y€ HEPBOBI Ta TYMOpaJIbHI MEXaHI3MU
perynsmii BeretaTMBHMX (YHKILIA OpraHi3amy, II0 BiZOyBarOTbCA 3a YYacTIO HOTO epro- 4Yu
TpodoTpornHOi 30H [2, 5]. Buxoasun 3 TOro, 1m0 HAWBHUIIN MOKA3HWKW KUIBKOCTEH ypWHAIIH Ta
nedexaniii Oynu 3adikcoBaHi y CAMOK Ta CaMIiB MEPEICTAPEUOro BiKy, a HAHHIKYI TOKA3HUKU — Y
IIypiB IOBEHIJILHOTO BIKY, 1€ MOKE€ CBIJYUTH B MEPLIOMY BUIAAKY MPO 3HAYHY aKTUBHICTb Y HUX
TPO(OTPOITHOT 30HU TIMOTAIAMYCY, CTUMYJIAIS SKOTO MPU3BOIUTH 0 PEAKIlIN MapacHMIIATHIHOTO
TUIY, Y APYrOMYy BHUMAJAKy — IpPO MEpeBakaHHA aKTHUBHOCTI €PrOTPOMHOI 30HU TiMOTaIamycy —
CHMITaTUYHOTO BiJIIITy BEr€TaTHBHOI HEPBOBOI CHCTEMH.

[lepcriekTMBY TNOAATBIIOrO JOCHIIPKEHHS IOJITAlOTh y BHBUYCHHI BIKOBUX 3MiH IOKa3HUKIB
MOBEIIHKOBHUX PEaKIii IypiB y TECTI “BIAKPUTE MOJIE”, a TAKOXK BIUTUB HA HUX KOQETHY.

BUCHOBKHA

1. BcraHOBIJICHO BipOTiIHE 3MEHIICHHS KUTBKOCTI MIEPETHYTHX KBaIpaTiB 1mo nepudepii y caMmok ta
CaMIliB IIYpiB YOTHPHOX BIKOBHX TPy, IIO CBIAYUTH MPO JAOCTOBIPHI 3MIHH IXHBOI PyXOBOL
aKTUBHOCTI 3 BikoM. CaMKH IIypiB pIi3HUX BIKOBHUX KaTEropiii MalTh BHUIII ITOKAa3HUKU
TOPU30HTAIILHOI PYyXOBOT1 aKTUBHOCTI Ta XapaKTEPHU3YIOThCS 3 BIKOM IX PI3KUM CTPUOKOMOII0HUM
3MCHILICHHSM TIOPIBHSHO 3 CAMIISIMH IITyPiB.

2. AHami3 BIKOBUX 3MiH TIOKa3HUKIB JOCTIJHUIBKOI AaKTUBHOCTI JO3BOJSE KOHCTAaHTYBaTH
BIPOTiJIHE 3MEHUIEHHS KIJIbKOCTI MEPETHYTUX KBaJApaTiB MO LEHTPY, CTIMOK Ta OOCTEKEHUX
OTBOPIB y CAMOK Ta CaMIIiB IIypiB PI3HUX BIKOBUX IPYII.

3. 3aBMUpaHHS Ta TPYMIHT SK TOKAa3HUKH CTPUBOXKEHOCTI B IIypiB i3 BIKOM BipOTiJHO
3011BIIYIOTECS, MK IXHBOTO 3pOCTAHHS NPUMA/IA€ Ha IIypiB MEPEACTapeyoro BiKy.

4. BereraTuBHI MOKAa3HUKH JOCTI/DKEHHX CaMIIB Ta CaMOK IIYypiB BCIX MPEACTABICHUX HaMHU
BIKOBHX TIEPIOAIB XapaKTepU3yBajHCs Maike CXOXHMH [OCTYHNOBHUMH IIiJIBULICHHSIMHI
KUIBKOCTeW ypuHaIii Ta nedexamid. Y caMoOK MepeicTepayvero BiKYy CIOCTEpiraiu pi3ke
BiporijiHe 30iNblIEHHS KUTBKOCTI akTiB jaedekarii y 4 pasu, y caMIliB BIAMOBITHOTO BIKY —
BIPOTiJIHE MIABUILIEHHS KUJIBKOCTI aKTIB ypUHaLli y 9 pa3iB MOPIBHSAHO 3 BIANOBIIHUMU CTaTSIMHU
I1ypiB IOBEHIIBHOT'O BIKY.
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PEKOMBIHAHTHI BIVIKH TEPAITIEBTUYHOTI' O ITPU3HAYEHH/A:
OCOBJIMBOCTI OTPUMAHH/AI,
BUBYEHHSA BE3IIEYHOCTI TA EGEKTUBHOCTI
(rimepamypnuii 02na0)
Heuaera f1. O., I'pabuyk C. M., I'opmynos 0. B., Motponenko B. B., I'ankin O. O.
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PexomOiHaHTHI OLTKK MarOTh HA/I3BUYAHO BAXKJIMBE 3HAUCHHSI IS TEPAITil Ta AIarHOCTHKH 0araTh0oX 3aXBOPIOBAHb
JIOMWHU Ta TBapWH. JlikapChbKi mpemapaTH Ha OCHOBI PEKOMOIHAaHTHHX OLTKIB MaroTh HHU3KY OCOOJHMBOCTEH,
TIOB’S3aHMX i3 TEXHOJIOTIEI0 OTPUMAHHS, NOBEICHHSIM IOKAa3HUKIB OE3MEYHOCTI Ta eeKTHBHOCTI. Po3rmsaHyTo
MOKJIFIBI I TXOIM A0 KJIacH(iKaIlii mpernapaTiB TepaneBTHIHNX PEKOMOIHAHTHIX OLTKIB, 30KpeMa 32 Mi>KHAPOTHIM
AHATOMO-TEPAINCeBTUYHO-XIMIYHAM KIIACH(pIKATOPOM, a TAKOXK 32 albTCPHATUBHHUM ITiIX00M, IO Oa3yeThes Ha iX
(QYHKIIAX Ta MEOMYHOMY 3acTOCYBaHHI. 3po0JeHO TIOpIBHIBHHMI aHAll3 pI3HUX CHCTEM eKcrpecil
PEeKOMOIHAHTHHX OLIKIB 3 OTJIIAY Ha IX TepareBTUYHE MMPU3HAYCHHS 32 TAKUMH KPUTEPisIMU: TIPOIYIICHT, BEKTOP,
PperyJsaTOpHA ITOCIIIOBHICTh, MAPKEPHUI T'eH, TEXHOJIOTTYHI Ta MEIMKO-010JI0TI4HI IepeBary Ta HeIoIiKHU. 30KpemMa,
PO3IIISIHYTO CHUCTEMH EKCIIpecii Ha OCHOBI MPOKAapiOTHYHKX (OaKTepiaibHi KIITHHN) Ta €yKapiOTHYHUX OpraHi3MiB
(OpDKIDKOBI  KINITHHM, KyJIBTYPH KIITHH KOMax, ccaBIiB Ta pociuH). [IpoBeneHa KOpOTKa MapKeTHHIOBa
XapaKTepPUCTHKA CBITOBOTO pHHKY OiompenapaTiB. OcoOnuBY yBary TNPHIUICHO CYYaCHUM CBITOBUM Ta
BITYM3HSHUM BUMOTaM JI0 BUBYCHHS OC3MICUHOCTI Ta e(heKTHBHOCTI MpeErapaTiB 6i0J0r4HOr0 (610TEXHOJIOTTIHOTO)
MOXO/KEHHS, Y T.4. PEKOMOIHAHTHHX O1JIKiB.
Kurouosi crosa: pexombinanmui 6inku, knacugixayis, mepanis, 6iomexnonoeis, besnexka, epexmugnicnmo

Hewaesa . O., I'pabuyk C. H., T'opmrynos 1O. B., Motporenko B. B., l'ankuna A. FO0. PEKOMBUHAHTHBIE
BEJIKM TEPAIIEBTUYECKOI'O HA3HAYEHUA: OCOBEHHOCTU IIOJYYEHNSA, NU3YUEHUA
BE3OITACHOCTU U DDPDOEKTUBHOCTU (mumepamypuuti 0630p) | HanuoHadbHBIH TeXHHUYECKUI
yHuBepcuteT YKkpaunsl “KueBckuit nonurexuuyeckuid MHCTUTYT uM. Uropst Cukopckoro”; 03056, YkpauHa,
Kues, npocr. I[To6exsi, 37

PexomOvHaHTHBIE O€NKH MMEIOT Ype3BBIYAMHO BaKHOE 3HAUYEHHE JUI TEepalud U JAUATHOCTUKH MHOTHX
3a00JIeBaHMI YelloBeKa W JKMBOTHBIX. JIeKapCTBEHHBIE MpemnapaThl Ha OCHOBE PEKOMOMHAHTHBIX OEJIKOB
HUMEIOT psil OCOOEHHOCTEH, CBSA3aHHBIX C TEXHOJIOTHEH TIOMy4EHHs, J0Ka3aTeIbCTBOM IIOKa3areneit
Oe3zomacHocTH M 3G QPEeKTUBHOCTH. PaccMOTpeHBl BO3MOXXHBIE HOAXOABI K KIIACCU(HKALUK IIpernapaToB
TEpaNeBTHUECKUX PEKOMOMHAHTHBIX OENKOB, B TOM YHCIIE [0 MEXIYHApOJIHOMY aHATOMO-TepaleBTHIECKH-
XMMHUYECKOMY KIIACCU(PHKATOPY, a TAK)Ke MO aJbTEPHATUBHOMY ITOJXOy, OCHOBAHHOMY Ha MX (pyHKIHUSIX H
MEIMIMHCKOM mnpuMeHeHHH. CrenaH CpaBHHUTENbHBIH aHAIM3  Pa3lIMUHBIX CHCTEM OKCIPECCHH
PEKOMOMHAHTHBIX OEJKOB, YUYUTHIBAas MX TEPaNeBTHYECKOE HA3HAUCHMS 110 CICAYIONMM KpPUTEPHSIM:
IPOAYLEHT, BEKTOp, PEryIsTOpHAas IMOCIEA0BaTEIbHOCTb, MAPKEPHBIH I'€H, TEXHOJIOTMYECKHE U MEAMKO-
OMOJIOrYecKUe MPEUMYIIECTBA M HEOCTATKH. B 4acTHOCTH, pacCMOTPEHBI CUCTEMBI KCIIPECCHU Ha OCHOBE
MIPOKapHOTHYECKUX (OaKTephalbHbIE KIETKH) W JyKaPHOTHYECKHUX OPraHU3MOB (APOMOKEBBIE KIETKH,
KyJNbTYypBl KJIETOK HACEKOMBIX, MJICKONMTAOMMX M pacTeHuil). [IpoBemeHa KOpoTKas MapKEeTHHIOBas
XapakTepUCTHKa MHPOBOTO phIHKAa OwompemaparoB. (Oco0oe BHHUMAaHHE YAEICHO COBPEMEHHBIM
MEXTyHapOAHBIM M OT€YECTBEHHBIM TPEOOBAHMIM K H3yUeHHIO 0€30IacHOCTH U 3()()EeKTHBHOCTH MIperapaToB
OHMOJIOTHYeCKOT0 (OHOTEXHOIOTHYECKOTO) MMPOUCXOKACHHUS, B T.4. PEKOMOMHAHTHBIX OEJIKOB.

Knouesvie cnosa: pexombunanmuvie Oenxu, Kiaccugukayus, mepanus, Ouomexnonocus, 6e30nACHOCb,
aghghexmusrnocmo.

Nechaeva Ya. O., Grabchuk S. N., Gorshunov Yu. V., Motronenko V. V., Galkin A. Yu. RECOMBINANT
THERAPEUTIC PROTEINS: SPECIALTY OF OBTAINING, SAFETY AND EFFECTIVENESS STUDY
(review) / National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”; 03056,
Ukraine, Kyiv, Peremohy av., 37

Recombinant proteins are extremely important for the therapy and diagnosis of many human and animal
diseases. Medicines based on recombinant proteins have a number of features associated with the technology
of obtaining, safety and effectiveness studies. In the review article, possible approaches to the classification of
medical preparations based on therapeutic recombinant proteins were analyzed. First of all it was viewed
biological (biotechnological) preparations within the framework of the international anatomical-therapeutic-
chemical (ATC) classifier. According to the authors ATC classification is not always suitable for analysis of

Bicnuk 3anopizvko20 HauionaibHoZo yHIGepcumeny Ne 2,2017



86

the market of biotech drugs as well as formation of prospects of biopharmaceutics. Alternative approach based
on functions and medical application of biotech drugs (Group I: therapeutic proteins with enzymatic or
regulatory activity; Group Il: therapeutic proteins with special targeting activity; Group I11: therapeutic proteins
as vaccines; Group 1V: therapeutic proteins as diagnostics).

A comparative analysis of different systems of expression of recombinant proteins was made (according to the
following criteria: producer, vector, regulatory sequence, marker gene, technological and biomedical advantages and
disadvantages). In particular, expression systems based on prokaryotic (bacterial cells) and eukaryotic organisms
(yeast cells, insect cells, mammalian and plant cells) are considered. Expression systems based on bacterial cells are
cost-effective and fast way to get many proteins. E. coli is the most detailed studied biological agent compared to
others; it characterized by high yields of the target protein. But mostly target protein produced in the form of inclusion
bodies in the randomly-expanded form (it requiring additional technological steps. Expression systems based on
yeast cells are convenient because proteins are synthesized in secreted form. The target protein is synthesized as a
glycosylated form, but the type of glycosylation does not always correspond to human. Expression systems based
on insect cells provide a synthesis of secreted form of proteins. Disadvantages are expensive culturing mediums, and
significant duration of biosynthesis process. Expression systems based on mammalian cells have following
advantages: the target protein is humanized; high level of purity of proteins.

A short marketing characteristic of the world market of biologics was carried out. Particular attention is paid to
modern international and domestic requirements for the study of the safety and efficacy of biological
(biotechnological) origin products, including recombinant proteins. Quality, safety and efficacy of recombinant
products are largely dependent on adequate control of raw materials and production process, as well as active
pharmaceutical ingredient and of drug. Validation of cleaning processes for the removal / inactivation of
undesirable materials (particularly viral contaminants, proteins and host cell DNA) are very important.

Key words: recombinant proteins, classification, therapy, biotechnology, safety, efficacy.

BCTYII

binku € ogHuM 13 HaAMOLIBII BaKIMBHX KJIAciB OIOJIOTIYHUX MaKpOMOIIEKYI, siki OepyTh y4dacTb
MIPAKTHYHO y BCIX KIITHHHUX Iporiecax. ToMy 3HaYHa KUTBKICTh JOCIIKEHB y 010JI10Ti1 Ta MEIHUIIHHI
HampaBjiIeHa Ha BUKOPHUCTAHHsS OUIKIB SIK J1arHOCTMYHUX ab0 TepareBTUYHUX IpernapariB. 3HaA4YHA
YacTMHA aHTUTEHIB, 110 € MapKepaMu 1H(EKUIIHHUX Ta HEeIH(EKUIHHUX 3aXBOPIOBAHb, MA€E OUIKOBY
npupoay. ChOrofHi po3poOIeHO YUMAall0 METOMAIB OTPHUMAHHS IMYHOJOTIYHO aKTHBHUX OLIKOBHX
MPOAYKTIB, JO SIKUX BIIHOCUTHCS OlOOpraHIYHMM CHHTE3, €KCTPaKiis 3 Ol0JOTi4HOI CHUPOBHHH,
010CHHTE3 3 BUKOPHCTaHHSAM MIKpOOpraHi3miB Toio. BogHouac He Bci OUIKM MOXKIIMBO OTPUMYBATH Y
HEOOX1THUX KUIBKOCTSIX TaKOT'O CTYIEHIO YHCTOTH, OO0 33JOBOJIBHATH BUMOTH iX J1alrHOCTUYHOIO
YU TEpaneBTUYHOro 3acTtocyBaHHs. OKpiM IIbOro, BUKOPHUCTAHHS JAaHUX METO/IB HE 3aBXIU €
e(pEeKTUBHUM 3 TEXHIKO-€KOHOMIYHOI TOYKHM 30py. BukopucranHs OlOCHPOBHHHU JIIOJICBKOTO Ta
TBApPUHHOTO TIOXO/DKEHHS TaKOX CYTTEBO OOMEKYye MEAMYHE BHKOPHUCTAHHS TakUX OUIKOBUX
npenapaTiB uepe3 nurtaHHs Oiob6esnexu [1-3]. ¥V 1973 p. Oyno po3pobiieHO crocid mepeHeceHHs
reHeTHYHOI iH(pOpMAaIIil 3 OJHOTO OpraHi3My B iHIIUIA B ymMoBax iNn Vitro [2]. Leii meTox, 1o oTpuman
Ha3By TexHouorii pexomOiHanTHUX JIHK, 103BOJIMB BUEHMM BUIUISATH TIE€BHI T€HU 1 BBOJMUTHU iX B
Oprasi3m HOBOTO rocrojiaps. PekoMOiHaHTHA TEXHOJIOTIS J1ajla MOKJIMBICTh CTBOPIOBATH MPOTYLIEHTH
JUIS KPYITHOMACIITAOHOTO CUHTE3Yy 0araThbOX IMYHOJIOTIYHO aKTHBHMX OLIKIB, @ TAKOX OTPUMYBAaTH
npenapary 3 MOKpaIeHUMHU BIACTUBOCTSIMU.

Meroto pobGotu OyB aHami3 OCOOJIMBOCTEH OTpUMaHHS, a TaKOX BHBYECHHS OE3MEYHOCTI Ta
e(pEeKTUBHOCTI peKOMOIHAHTHUX OJIKIB TEPAaeBTUYHOTO PU3HAUYEHHS.

MPOBJIEMU KJACU®PIKALII TEPAIIEBTUUHUX BIONPEIAPATIB

3a mpornozamu BOO3 y 2023 poui 6mau3pko 50 % npoaykTiB (mpemnapariB) y CUCTEMiI OXOPOHHU
310pOB’st OyAyTh caMe 010TEXHOJOTIYHOTO (610JI0T1YHOTO) TTOXOKEeHHS. [lepeBakHa OLIBIIICTD 13
HUX — peKOoMOiHaHTHI npoaykTu [4]. Jlikapchbki 3ac00M MPUHHATO KiIacu(}iKyBaTH 3a MIKHAPOJIHUM
aHaTOMO-TEpaNeBTUYHO-XIMIYHUM  Kiacudikatropom  (Anatomical  Therapeutic  Chemical
Classification System, ATC). ATC noainsie aikapchki 3aco0u Ha TPyIH, 110 MAIOTh 5 PI3HUX PIBHIB:
| — k;mac mpemnapariB y po3pi3i 3aXBOpIOBaHb AHATOMIYHHMX OpraHiB Ta cucteM; I — 6y10k npemnapartiB y
PO3pi3i OCHOBHMX TPyl TEPANeBTUUHHX Ta apMakoiaoriynux ocobimsocreil; II1 — po3ain npenapatis
YTOUHEHUX TEpaneBTHYHUX Ta (HapMaKOJOTIYHUX XapakTepucTuk; IV — miapo3ain mpemapaTiB
YTOYHEHUX TEPANeBTUYHUX, (PapMaKOJIOTTYHUX Ta XIMIYHUX XapaKTePUCTUK; V — XiMiYHa peHOBUHA.
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PexomOiHaHTHI mpenapatd BiAHOCATbCA A0 pizHUX rpyn 3rigHo 3 ATC kiacudikaTtopom, mporte
HaWOIpIIa X KUIBKICT 30CepekeHa B Takux miarpynax: J06 — IMyHHI cuUpoBaTKH Ta
imynornooymninu, JO7 — Bakuunau, LO1 — Ilporunyxnuuni npenapat, L03 — ImyHoctumymsitopu,
LO4 — Imynonenpecantu. Cuia 3a3Haunth, mo ATC-knacudikallis He y BCiX BHITaJIKaX € 3PYYHOIO
JUISL aHAJTi3Y PUHKY O10TEXHOJIOTIYHUX Mpenaparis, popMyBaHHS IEPCIIEKTUB PO3BUTKY Oiodapmarii.

Akash M. Ta cniiBaBTOpH [5] 3anponoHyBaiu OiIbIN 3py4YHy, Ha HAITy TYMKY, KiIacudikarito OLIKiB
MEIWYHOTO MPU3HAYEHHS 3 TOYKH 30py iXHiX (yHKUiK Ta 3actocyBaHHs (puc. 1). I ta Il rpymu —
OLIKH, 10 cXBasieH1 peryasTopaumu opranamu, I11 1 IV rpynu — mepeOyBaroTh Ha cTajii JOCTiHKCHB.
Jlo rpynu la BigHOCATH OLIKH, SIKI BAKOPUCTOBYIOTHCS JUIS JIIKYBaHHS MMOPYIICHb OOMiHY pEYOBUH
a00 auchyHKIN eHIOKpUHHOI cuctemu (Hanpukian, 1JI-1, dakrtop 3ropranns kposi VIII). 'pyma Ib
BKJIIOYa€ B cebe OUIKM, SKi CTUMYNIOIOTH Di3HI I'eMarToJIoTiuHI Ta IMyHHI peakiii (30Kpema,
iHTepdepon-anbda, epuTpomnoiThH). binkw, SKi BHKOPHCTOBYIOTH JUIsi 3MiHM matodizionorii
3aXBOPIOBAHHSI, BKIIOYEHI 10 Tpynu Ic (Hanpukian, Oorymiyamii TokcuH TumiB A 1 B). Ilporeinn,
BimHeceHl A0 rpynu lla, CTUMymIOIOTH CUTHAJIBHUNA HUISX a00 MPUTHIYYIOTH (YHKI[IOHYBAaHHS
MOJIEKYJT a00 OpraHi3MiB 3a JIOIOMOTOIO MPSMOTO 3B’ s3yBaHHs. Jlo rpynu Ila BigHOCATH OiMBIIICT
MOHOKJIOHAJIbHUX aHTHUTLIL. [Ipenapatu, siki nepeadavaroTh HiiecnpsMoBaHy (crenudiyHy) J0CTaBKy
OikiB, BKiIroueHi g0 rpynu IIb (manpukian, ibritumomab tiuxetan — pamioakTHBHO KOH’ FOTOBaHi
MOHOKJIOHaNbHI anTHTiiaa, denileukin diftitox — xumepuuii mporein i3 axkrtuBHicTiIO 1JI-2 Ta
mu(TepifHOr0 TOKCHHY). bBinku, sKi BUKOPHUCTOBYIOTHCS SIK BaKIMHU (TpOoQilakTH4HI Ta
TepaneBTHYH1), Hajexats a0 rpynu Il (nanpuknan, BakiuHa npotu renatuty B Ha ocHoBi HBSAE).
binku, sxi BigHeceHo 10 IV rpymu, BUKOPUCTOBYIOTBCSA Ul JIarHOCTUYHUX LICH, a caMe s
JIarHOCTHKY 1H(EKUIHHUX, OHKOJIOTTYHUX 3aXBOPIOBAaHb Ta €HJOKPUHHUX MMOPYIIECHD [5].

PuHOK 610TEXHOOTTYHMX JIIKAPCHKUX 3aCO0IB, Y T.4. PEKOMOIHAHTHUX OLUTKIB, pO3BUBAETHCS B OCTaHHI
JECATHIIITTS BKpait cTpiMko. HuHI B pi3HUX KpaiHax BumyckaeThcs noHaa 120 pekoMOiHaHTHUX OLIKIB,
3 skux 100, mpoHIIoBIIM KJIIHIYHI BUIPOOYBaHHS, 103BOJIEHI JO BUKOPUCTaHHS B €BponeicbKoMy
Corosi Ta CIA. 3a nigpaxyHkamu (axiBIIiB, IIOPIYHHUI 00CAT CBITOBOTO PHUHKY JIIKAPCHKUX 3aCO01B
Ha OCHOBI1 OLJIKIB, CTBOPEHUX TN€HHO-1HKEHEPHUM LIUISIXOM, 30ublIyeThes Ha 15 % 1y 2010 pomi
cranoBuB 18 mipa nonapis CLIHA. Ctanom Ha 2015 pik maitxe 400 pekOMOIHAHTHUX OUIKIB YCITIIITHO
BUPOOJISIIOTBCSA 1 CXBANIOKOThCA 10 3acrocyBaHHs. Pemra — 1300 TepaneBTHUYHUX OLIKIB
nepeOyBalOTh Ha cTalii po3poOku, 3 skux Omu3pko 50 % 3HaXOAThCS Ha eTami JOKITIHIYHUX
JOCIiKeHb, 1HII 33 % — Ha eTami KJIiHIYHUX BUTIPOOYBaHb [6-8].

PexomoinanThi 0iaku
MeJHYHOT0 NPH3HAYEe HHA

I rpyna I rpyna ITI rpyna IV rpyna
(3 eH3MMATHYHOKO YH (3 crierIgHOKO (GLIKOB] BAKIIHHEH) (IIarHOCTHYHOTO
PETVIATOPHOIO AKTHBHICTIO MIIIEHI) NPH3HAYEHHS)
AKTHBHICTIO)

Puc. 1. Knacudikaris 611KiB METUYHOTO 3aCTOCYBaHHS |5 ]

BIOTEXHOJIOI'TYHI OCOBJIMBOCTI OTPUMAHHASA
PEKOMBIHAHTHUX TEPAIIEBTUYHUX IIPEITAPATIB

3a 40 pokiB, [0 MUHYJIU 3 MOMEHTY BIIKPHUTTS TexHosiorii pekom6OiHantHux JIHK, po3poGreno
YUMaja0 PEKOMOIHAHTHUX CHUCTEM eKcmpecii pi3HUX Ol0JOriYHO AKTHBHUX PEYOBHMH HA OCHOBI
MPOKAPIOTHYHUX Ta EYKAPIOTHYHHMX TMPOAYIEHTIB. XapaKTEPHCTHKA PI3HUX CHCTEM EKCIpecii
pexomMOiHaHTHUX OiNKiB HaBenaeHa B Ta0u. 1.
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JInst oTpuMaHHS PEeKOMOIHAaHTHUX OUIKIB JyXKe 4acTo OOMparoTh HAWMPOCTINIly Ta HANMOIIMPEHIIry
cucreMy ekcrpecii, a came Escherichia coli. Leii nmpoayleHT mMae psi mepeBar: HOTSHIIHHO BUCOKHUIA
piBeHb eKcrpecii, HU3bKa BAPTICTh, MPOCTI YMOBH KYJIBTHBYBAaHHS, IIBHJIKUI pICT, MPOCTOTa
MaHIMyJSIMid 3 TEHOMOM TIIOPIBHSHO 3 IHIIMMH MIKpPOOpraHi3MaMu, OUIBIIICT IMapaMmeTpiB
KyJIbTHBYBAHHS MOYKHA 3MIHIOBATH JIJIsL ONITUMI3aLIi excripecii Outka. Jlo Toro x E. coli e HaiineranpHime
BUBYECHHM OPraHi3MOM MOPIBHSHO 3 iHIIMMH, IIO MOJIErurye podoTy 3 HUM. HemomnikoM npoaymenTy €
Te, 1110 B OLIBIIOCTI BUIAIKIB LITLOBUI OLJIOK HAITPAIIbOBYETHCS Y BUTIISIII TLIEIh BKITFOUEHD B XaOTHYHO-
pO3ropHYyTiH GopMmi, 0 MOTpedye TOJATKOBUX TEXHOJIOTTYHKX eTariB [3, 9, 10].

biocunres minpoBoro Oinka B E. cOli BinOyBaeThCs 3a cTaHAapTHUM MEXaHI3MOM CHHTE3y OiJika B
KiIiTHHaX OakTtepiil. s 3abe3nedeHHs MbOro MpoIecy KyIbTUBYBAaHHS MPOBOJAATH y 1Bi (a3u y
(dbepMeHTepi MpU ONTUMANBHIA TeMIIEpaTypi pocTy HPOAYIIEHTA LIJIbOBOrO OiiKa, IHTEHCUBHOMY
nepeMilTyBaHH1 Ta aepairii (KO 1€ MO3UTHBHO BIUTMBAE HA HAKOIMUYCHHS O1JIKa).

VY mepmniii ¢asi BigOyBaeThCsl HAKOMUYEHHS Oiomacu, y JOpyridi — IHAYKIiS Ta CHHTE3
pexombinanTHOTrO Oinka. [[st 3amycky MexaHi3My O10CHHTE3Y ILIbOBOTO PeKOMOIHAHTHOTO OiJiKa B
CepeIOBHINE HEOOX1THO T0IaBaTH IHIYKTOP.

Sk GakTepiiiHa cMcTeMa eKCIpecii Tako MOXYTh BHKoprcToByBatrcs Bacillus sp., Pseudomonas sp.,
Micrococcus sp [2].

Kpim reneTnyHo MoaudikoBaHMX MPOKAPIOTUYHUX KIIITHH, JJII OTPUMAHHS TEPArieBTUYHUX OLIKIB
PO3p0o0IIeHI TEXHOIOTI{ 3 BHKOPUCTAHHSIM PEKOMOIHAHTHUX OJHOKJIITHHHUX €yKapioT. B ocHOBHOMY
ne apibkmki poxis Pichia, Candida, Kloeckera, Saccharomyces, Rhodotorula, Hansenula,
Torulopsis. 3asnaunmo, mo Pichia pastoris Ta Saccharomyces cerevisiae € ogHuMH i3 HAHOLIBII
[IHPOKO BHKOPUCTOBYBAaHMMH CHCTEMaMH ekcrpecii. ['eHHO-iHKeHepHI ApLKIKI S.Cerevisiae,
BUKOPHUCTOBYIOTBhCS IIIOHAalMeHIIe y BHPOOHUNTBI 10 pekoMOaHTHHX OINKiB, IO CXBAaJIEHI [0
KJIIHIYHOTO BHMKOpHCTaHHsS. Jl0 HUX BIJHOCATbCA €Ki MOXiAHI IHCYJIHY 1 TOPMOHH pOCTY,
pekoMOIHaHTHA BaKIIMHA MTPOTH renatuty B [2].

Jlesiki peKoMOIHaHTHI TepaneBTUYHI OIKH (iHTepdepoHH, JIOJCHKI FOHAJOTPOIIHN) MAlOTh JIyXKe
CKJIaJIHy CTPYKTYpYy 1 BUMaraioTh MEBHUX MOCTTPAHCILIIINHUX Moaudikaiii, 110 IpUBOIATH 10
MPaBUIIBHOT KOH(pOpMallii O1IKOBOT MOJIEKYJIH 1 11 TJIIKO3UIIIOBaHHS — BCE 11€ pOOUTH BUKOPUCTAHHS
MIPOKAPIOT [T CHHTE3Y TaKUX MOJIEKYJI IOCUTh CKJIAJHUM 3aBIaHHAM. Hanpukiana, Big TOTO, Y SKHX
TOYKaX MOJIEKYJIM BiJOYAEThCS TIIKO3WIIOBAHHS, 3aJIEKUTh TPETUHHA CTPYKTYpa, 4ac Aerpajarii,
pO3IMi3HABAHHS TaKOi MOJIEKYJIM PEelEenTOpaMH KIITHUH-MIIIeHeH Tomo. Tox 3apa3 peKoMOIHAHTHI
IJIIKO3UJIbOBAHI MENTHIN YCHIIIHO CHHTE3YIOThCS KIITUHHUMH JiHISIMH [2].

[IponylieHTOM TepaneBTUUHUX OUIKIB MOXe OyTu Oynp-sika MiroTOBaHA €yKapiOTWYHA KIITHHHA
JIHIS: KIITHHHI JiHIT TBapuH, cepen skux Haiouibi posnoscromkeHi CHO (Chinese hamster ovary cell),
Baby hamster kidney (BHK), PerC6, HEK293; pocnuHHI KIITHHU: KIITUHHU TIOTIOHY YU TOMATY;
KIITHHHA KOMax Torto [2, 3, 11].

Bubip notpiOHOiI KIITHUHHOI JiHIT BHU3HAYA€THCS TpboMa (HaKTOpamH: CHIBBIJHOIIEHHSM MIX
BIKMBAHICTIO Ta MPOAYKTUBHICTIO; SIKICTIO MOCTTPAHCIALIHHUX MOAU(DIKalli CHHTE30BaHOTO O1JIKa;
6100€3MeYHICTIO (CMIBBIAHOUIEHHIM PU3UKY KOHTaMIHaIli KJIITUHHOI JIiHII BIpyCHOIO, MPIOHHOIO YU
IHIIIOF0 KOHTaMIHAIIi0).

Sk mpoayleHTH HalvacTille BUKOPUCTOBYIOThCS KIITHHHI JiHIT CHO, 1m0 BUAUIAIOTH 3 S€YHHKIB
KUTaHChKOr0 XOM’sika. BOHM MaloTh psiJ mepesar, a came: MOXKYTh BUKMBATH IIPU JOCTATHBO BUCOKIN
KIITUHHIA IIIJIBHOCTI; TOPIBHAHO Jierko TpaHchopmyroTbea uyxkepinnoro JHK; nmerko
PO3MHOXYIOTbCS B KYJbTYpi; 3a0€3MeuytoTh HalO1IbII epeKTUBHUIN Ta MAKCUMAaIbHO OJU3bKUNA 10
JIOJICBKOTO TIPOQiIh TIIKO3WIIOBAHHS OUIKIB, KJIITHHM Ta IXHI TOXIJHI MarOTh 3HAYHOIO
MPOAYKTHUBHICTIO 32 T€HHO-IHKEHEPHUMH O1JIKaMH; KJIITHHA MOXYTh OyTH aJalTOBaHi 0 POCTYy B
CyCIIeH31i Ta KUTTE3aTHI B 0€3CHPOBATKOBOMY CepeioBuUIlll. BuzHadaibHUM (akTOpOoM mpu BUOOPI
kiiTuHHOI JiHii CHO € nmoctrpancnsaniini Moaudikarii cuaTe3oBaHoro Ounka. [Ipu KynbTHBYBaHHI
KJIITHHHUX JIIHIA TBApUH HEOOX1THO BpaxoByBaTH MOP(OJIOTIUHI 0OCOOIMBOCTI 610JI0TIYHOTO areHTa
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(Bpa3nMBICTh KIITUHHOI OOOJNIOHKHM), cyOcTpaT3alexHicTh, 3abe3nedeHHs aepauii 0e3 edekry
TypOorino6io3iB. Knitunni minii CHO KyasTHBYIOTH Ha MIKPOHOCISX Y IPOMHKCIIOBUX MacIiTadax,
B OCHOBHOMY, 3 BUKOPUCTAHHSM OJJHOPA30BUX (DEPMEHTEPIB.

Cepen HOBHX CHCTEM EKCHpecii KIITHHH KOMax JOCUTh IIBUIKO BIIPOBA/DKYIOTHCS B PO3POOKH
TEXHOJIOT1H OTpUMaHHs peKOMOiHAaHTHHX O1IKiB. Y 2007 potri 3a AOMTOMOTO0 KIITHHHHX JTIHIH KOMax
Oylia oTpuMaHa Tepila BaKIMHA 3 BUKOPHUCTAaHHAM OaKyJOBIPYCHOI CHUCTEMH — pEKOMOIHAHTHA
ajcopOoBaHa BakiMHA TPOTH Bipycy mnamiiomu monuau (BILUI), mo sBise coboro cymimn
BIpYCOIOIIOHNX YaCTUHOK peKOMOIHAHTHUX moBepxHeBux OukiB BITJI tumis 16 1 18. binku BILJI
OTPUMaHi 3 BUKOPUCTAaHHSIM PEKOMOIHAHTHHX OaKyJOBipyciB Ha KyJabTypi kiiTuH Trichoplusia ni

(Hi-5 Rix4446) [12].

Kpim TOro0, po3poOisioThCsi TPAaHCTEHHI POCIMHU Ta TBAPUHHM, SKI TaKOXX BHKOPHCTOBYIOTBHCS JJIS
BUPOOHUIITBA PI3HUX TUIIB TepaneBTHYHUX OKiB. JIHK 11i150B0TO O1IKY BBOASTH B TEHOM POCIIUH
3 METOI0 OTPUMaHHS BEJIHKOro 00CsIry HeoOXimHoro Oinmka. J[o Toro >k KyJabTYpHI POCIHHHU €
€KOHOMIYHO €(EeKTUBHUMH OiopeakTopamu, siKi MOXKYTh OyTH BUKOpPUCTaHI K iCTiBHI BakKLWHHU.
Bakuunu, 1o BUpoOISIOTECS B TPAHCTEHHUX POCIMHAX, MAlOTh HU3KY MEpeBar, a caMme: CIpOoIeHUN
nporec 30epiraHHs, 3py4Ha CUCTeMa JOCTaBKH 1 HU3bKa BapTiCTh B MOPIBHIHHI 3 peKOMOIHAHTHUMU
BakuuHamu [ 12].

OCOBJIMBOCTI AOBEJAEHHS BE3IIEYHOCTI TA
E®EKTUBHOCTI PEKOMBIHAHTHUX TEPAIIEBTUYHUX ITPEITAPATIB

I3 mosBoro TexHosorii pekomOinantHOi JIHK 3’sBHiace MOXIMBICTH BHUPOOHHMIITBA BEJIMKOT
KUTBKOCTI JIIKapChKUX 3ac00iB, SIKi BaXKKO OTPUMATH 3 NPUPOAHUX JKepeln. Ilpore He ysBIseTbCs
MOKJIUBUM TMOBHICTIO CHPOTHO3YBaTH O10JIOTIYHI BJIACTHUBOCTI 1 KJIHIYHI XapaKTEPUCTHKHU ITHX
MaKpOMOJIEKYJI TITbKH Ha OCHOBI IXHIX (i3WKO-XIMIYHHX XapakTepucTtuk. Kpim Toro, Giojoriuni
CHUCTEMH 32 CBO€IO0 CYTTIO BapiaOemnbHi, 10 Ma€ BaKJIUBI HACTIAKHU AJsl Oe3neku Ta e(eKTUBHOCTI
OTPUMAHOTO MPOAYKTY. TOMYy HEOOX1THOIO YMOBOIO JIJIsl 3aPOBAKEHHS O10TpenapaTiB y KIIHIYHY
MPAKTUKY € 3a0e3MeUYeHHs] HAJIEXKHOI0 PIBHA SKOCTI BiJ MapTii 10 mapTii, po3po0ieHHsT HalliHUX
(cTabinbHMX) BUpOOHMUUX TpolieciB [3].

[ToTenuiitni mpobyiieMu O6e3MeKH BUHUKAIOTH 13 MOSBOI0 HOBUX IPOIIECIB, SKi BUKOPHUCTOBYIOTHCS Y
BUPOOHUITBI, IPOAYKTIB 1 IOMIIIOK, a TAKOX Yepe3 CKJIa/iHI CTPYKTYpHI Ta O10J0T14H1 BIaCTUBOCTI
caMux NMpoaykTiB. OcobauBoi yBaru BUMararoTh (akTopH, 110 BKIOYAIOTh MOXIIUBY IPUCYTHICTh Y
MPOJYKTax, OTPUMAHMUX 13 TPaHCPOPMOBAHUX KIITHH CCaBIB, 3a0pynHIot04oi oHkoreHHoi JIHK
KIIITHHU-TOCTIOAAPS, a TAKOK HasIBHICTH BipyciB. OCKUIBKH MPUPOJIA 1 BAPOOHUITBO IIUX MPOAYKTIB
€ Dy’Ke CKJIaJHIMH, BOHU TaK CaMO BUMAraloTh CKJIQJHUX JTa00PaTOPHUX METO/IB IJIs 3a0e3MeYeHHs
iX HaJIeXKHOT CTaHAapTH3allii Ta KOHTpomo. KoMiulekcHa aHalITHYHA XapaKTepUCTHUKA JIIKApChKOi
pEeUoOBUHU 1/a00 JTIKapChKOTO IMpernapaTy He BUKIIOYAE MPOLIEC NEPEBIPKH Ta KOHTPOJIIO B MPOILIEC
BUPOOHMIITBA. 3aX0/AM KOHTPOJIO CTOCYIOTHCS 1 BUXITHMX MartepialiiB, 1 BUPOOHHYOrO MpOILIECY.
HeoOxiaHi gaHi Mpo SKICTh KIITUHU-TOCHIOIAPS], YUCTOTY, BIACYTHICTh CTOPOHHIX areHTIB, a/IeKBaTHE
TECTyBaHHsI B TIPOLIECi BUPOOHUIITBA, & TAKOK €(PEKTUBHICTH METOIB BUNIpoOyBaHs [ 12-14].

SxicTe, Oe3neka Ta e(EeKTUBHICTh PEKOMOIHAHTHMX MPOAYKTIB 3HAYHOIO MIpOIO 3ajiexaTb Bij
aJIeKBaTHOTO KOHTPOJIO BHUXITHUX MarepiajiB 1 BUPOOHHUYOIO MpoOLECy, a TaKOX JIIKapChKOT
PEUYOBHHU 1 caMOro JIKapchbKOTo Mnpemnapary. BaxinBoro € Bamifallisi MpoleciB OYMLICHHS JUIs
BUJIAJICHHS/IHAKTUBAIll HeOaXaHMX MaTepialiB — OCOONMBO BipycHUX momimok, OinkiB i JJHK
KITHHU-Xa3s11Ha. [{i KepiBHI MPUHIMIIN OXOIUTIOIOTh TAKOXK MPOIECH YIPaBIIHHS BUPOOHHUIITBA
1 KOMITJIEKCHY XapaKTEePUCTHUKY JIKapChKOT pEUOBUHH 1 JIKApChKOTO MPOAYKTY [1].

OcoOnMuBICTIO  CTaHIapTH3aIii TpenapariB  O0l0TEXHOJOTIYHOTO TOXO/UKEHHS Ha  OCHOBI
pPeKOMOIHAHTHUX OUIKIB € Te, IO KOXEH PEKOMOIHaHTHHUH mpenapar iHAMBIIyalbHUN, TOMY
notpedye 1HAMBIAYaTbHOTO IIIXOMY 3 ypaxyBaHHSM BIJIACTUBOCTEH KOHKPETHOI PEYOBHHH,
0COOHCTOTO MiIXOMy B PO3POOJICHHI METOJIB KOHTPOIIO SKOCTI. PekoMOiHaHTHI Oinku, IO
TJIAHYIOTHCS JI0 3aCTOCYBAHHS 13 JIIKYBaJIbHOIO METOI0, MAIOTh BIAMOBIAATH CIIeU(IIHUM BUMOTaM,
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10 BiJIPi3HAE iX BiJf THX O1JIKIB, III0 BUKOPHCTOBYIOTHCS BUHSATKOBO B HAYKOBO-AOCTITHUX POOOTaX.
XapakTepucTHKa OTPUMAaHUX 32 JIOMOMOTO PEKOMOIHAHTHUX TEXHOJIOT1H O1JIKIB TOBUHHA MICTUTH
BU3HAUCHHS IXHIX (i3UKO-XIMIYHUX BJIACTUBOCTEH, OIOJOTIYHOI AKTHUBHOCTI, IMYHOXIMIYHHUX
BJIACTUBOCTEH, YUCTOTH Ta HASIBHOCTI JIOMIIIIOK 32 JOMOMOTOFO BiJIMOBIIHUX CYYaCHUX METOJIB, Ta €
HEOOXIIHOK YMOBOIO ISl pO3pOOIICHHS MOBHUX 1 BiANOBIAHUX crienudikamnii [12-14].

Crenudikariis At aKTUBHOI PEUOBHHHM Ta JIKAPChKOTO MpernapaTy € OJHUM 3 €JIEMEHTIB 3arajibHO1
cTpaTerii KOHTPOJIO, SKa BKJIIOYA€ KOHTPOJIb BXIJHUX MarepiajiB Ta JOMOMIKHUX PEYOBHH,
KOHTPOJIb Y MPOIeCi BUPOOHUIITBA, BAJIIIAIIIO ITPOIIECIB, TOTPUMAHHS BUMOT HAJICKHOT BUPOOHUYOT
MPAKTUKH, BUTPOOYBaHHS CTAOUTFHOCTI 1 KOHTPOJIb OAHOPITHOCTI cepiil. HanexxHa sIKiCTh aKTHBHOT
PEYOBHHU/IIKAPCHKOTO TIpemnapaTty Mo)kKe OyTH rapaHTOBaHA TIIBKH IPH 3aCTOCYBaHHI BCIX ITHX
enemeHTiB [ 12-14].

[TuTaHHA, O CTOCYIOTHCS MOBENEHHS €(PEeKTUBHOCTI O10JI0TTYHHMX (O10TEXHOIOTIYHMX) JIKAPCHKUX
3aco0iB, y T.4. 010JIOTIYHO TIOMIOHMX TIpernapariB (010CHMUTSPIB), 3ATUIIAETHCS CKIIATHAM HAYKOBO-
MPaKkTUYHUM 3aBAaHHsIM. DaxiBISMH PEryIsTOPHUX OpraHiB MPOBITHHX KpaiH CBITy, 30Kpema,
€BpOIEICHKOr0 areHTCTBA 3 JIIKAPCHKUX 3aC00iB, AJMIHICTpAIN€0 MPOAYKTIB XapuyBaHHS Ta JIIKIB
CIIIA chopmMoBaHO KepiBHI IPUHITUIIN JTOCTIKEHHS Oe31euHOoCT] Ta eeKTUBHOCTI Oionpenapartis [ 12-
17]. 3aranpHi NPUHIMNK JOKIIHIYHUX Ta KIHIYHUAX JIOCHIDKEHb MOAIOHMX OlOJIOTIYHMX JIKapChKUX
3ac00iB, fIKI MICTATh SIK aKTUBHY CYyOCTaHIII0 OUIKM, OTpUMaHi 3a JOMOMOTOK O10TEXHOJIOTIH,
chopmoBaHo ¥ y Hammiid kpaini [18]. Pekomenmnarii, o HaBeIeHI y IUX TOKYMEHTaX, 3aCHOBaHI Ha
OararopiyHOMY JIOCBiIi pOOOTH 3 TPAJUIIHHUMH Ta peKOMOIHAaHTHMMH Oiompenaparamu [12-17].
i mpuHIMIH  3aCTOCOBYIOTH, 3arajiomM, JO BCiX OIOJIOTIYHO AKTHBHUX OUIKOBHX TPOIYKTIB, IO
BUKOPHUCTOBYIOThCS MPH JIIKYBaHHI 3aXBOPIOBaHb JIFOAWUHH, 1 SIKI OTPUMYIOTH 32 IOTIOMOT'OI0 T€XHOJIOT1i
pekomOinanTHoi JIHK 3 BHKOpHCTaHHSIM MPOKApiOTUYHHUX a00 eyKapioTWYHUX KiiThH. L{i mpuHImnmm
CTOCYIOTHCSI TAKOXK OLIKOBHX MPOAYKTIB, 1[0 BUKOPHCTOBYIOTHCS TS TIArHOCTUKH IN VIVO (HampUKIIa,
MOHOKJIOHAILHUX aHTHUTLN), IPOYKTIB, IO 3aCTOCOBYIOTHCS ISl JIIKYBaHHS €X VIVO, a TaKOXK THX, IO
HaBMHCHO MOJU(]IKOBaHI, HANPUKIA, TOMIETUICHTIIKOJIEM, KOH IOTAIli€l0 3 HUTOTOKCHYHHM
JKapcbkuM 3acoboM, abo 3 MmomudikoBaHow pJHK. [leski acnekTd 1uX NPUHIUIIB MOXYTh
3aCTOCOBYBATHCSI IO MPOYKIIiT, BUPOOJICHOT B TPAHCTEHHUX TBapHHAaX 1 pocimuHax [12-17].

BUCHOBKHA

IIpoananizoBaHO Cy4acHi MiJIX0au /10 Kiaacudikamii JiKapcbKUX 3ac001B Ta BU3HAYEHO KiIacudikallito,
oo € HaloOuIbIl 3pydHOrO s OlojoriuHux (OloTeXHOJOriYHMX) mpenapariB. [IpoBeneHwuii
MOPIBHAJIBHUIN aHali3 PI3HUX CHCTEM eKcIpecii peKOMOIHAaHTHUX OUIKIB (32 TaKUMHU KPUTEPIsIMHU:
MIPOAYLIEHT, BEKTOP, PEryJIATOpHA MOCIII0BHICTh, MAPKEPHUHN I'eH) 103BOJUB c(hopMyBaTH HepeBaru
Ta HEJONIKM B KOHTEKCTI TEXHOJIOTIYHMX Ta MEIUKO0-0iojoriuHux ocobmmBocTeil. [IpoananizoBaHo
CHCTEMH eKCIIpecii Ha OCHOBI MPOKAPIOTUUHUX (OaKTepiaabHI KIITHHH) Ta €yKaplOTUYHUX OpPraHi3MiB
(Ip1XHKOBI KITITHHM, KYJABTYPH KJIITHH KOMax, ccaBlliB Ta pociuH). [IpoananizoBaHo cydacHi CBITOBI
Ta BITYM3HSIHI BUMOTH JIO BHMBUYCHHs Oe3meuHOCTI Ta €(QEeKTUBHOCTI IpemapaTiB 010JIOTiYHOTO
(610TEeXHOIOTTYHOT0) MOXOKEHHS, Y T.4. peKOMOIHAHTHUX O1IIKIB.
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BILIUB MEJIAHIHY HA MOP®O®YHKIIIOHAJIbBHUMN CTAH LHIKIPH
H{YPIB 3 EKCIIEPUMEHTA/IBHUMHU PAHAMHU

TaOypeusp O. B., Bepemaxka B. B., beperosa T. B., Ocramuenxo JI. L.

Kuiscokuii nayionanvnui ynieepcumem im. Tapaca [llesuenka
HHI] “Incmumym 6ionoeii ma meduyuru”
03127, Vxpaina, Kuis, npocn. Axademika I nywxosa, 2

olesya8@ukr.net

BcranoBneHo, 1110 mpH TpaBMYyBaHHI MIKIpH PO3BHBAIOTHCA AECTPYKTHBHI 3MiHH B €IIJIEPMICi Ta AepMi HIKipH,

CTYIIHD SIKMX 3aJIeKWUTh BiJl TEPMiHy €KCIEpPHMEHTY. BHSBIICHO, 10 BHKOPHCTaHHS HOBOI (DapMaKOJIOTIYHOI

KOMIITO3HIIii Ha OCHOBI MeNaHiHy IPH3BOIUTE JI0 BiTHOBJIEHHS CTPYKTYPH IIKIpH NPH i MEXaHIYHUX YIITKOPKCHHSIX.
Kniouosi cnosa: pizana pauna, Ximiunuii onik, Meaauin, wxipa.

Tabypen O. B., Bepemaka B. B., beperosas T. B., Ocranuenko JI. I. BJIMAHUE MEJIAHMHA HA
MOPO®ODOYHKIIMOHAJIBHOE COCTOSAHUE KOXX1 KPBIC C DKCITEPUMEHTAJIbBHBIMA PAHAMU /
Kuepckuit HaroHanbHbIN yHUBepeuTeT uM. Tapaca [lleBuenko; 03127, Ykpauna, Kues, yn. Akanemuka ['nyikosa, 2
VYcTaHOBIIEHO, YTO MPU TPAaBMUPOBAHWUU KOXKU Pa3BUBAIOTCS JECTPYKTUBHBIE M3MEHEHHs B IMHUIEPMHUCE U
JIEpME KOXKH, CTEIIeHb KOTOPBIX 3aBUCUT OT CpPOKa JKCIEpUMEHTa. BBISBIEHO, UTO HCIIOJIB30BaHHE HOBOMH
(hapMaKOJIOTUYECKOM KOMITO3UIIMH HA OCHOBE MEJIAHWHA MPUBOJIUT K BOCCTAHOBJICHUIO CTPYKTYPhI KOXKH IPU
€€ MEXaHUYECKUX MOBPEKACHUSIX.
Knroueswvie cnosa. pezanas pana, Xumuieckuil 03coe, MeiaHuH, Koxicd.
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CyuacHi ocsTHeHHs 010JI0Tii Ta MEJUIIMHU JIO3BOJIMIN PO3KPUTU MEXaHI3MHU Mepediry paHoOBOTO
nporiecy. ExcriepuMeHTanbHi Ta KIHIYHI JOCTIDKEHHS CBITYaTh PO TE, IO PE3YyIbTaTH JIKYBaHHS
paH He € onTuManbHO-epekTHBHUMH [1]. TlpaBuibHE Ta ycHilIHE JIIKYBaHHS XBOPHX I3 paHaMu
3JICKUTH BIJ] MICIICBOTO JIIKYBaHHS [2]. 3aUIIaeThCsl aKTyaIbHUM TOITYK HOBUX METOIIB Ta 3aCO0IB
MICIIEBOTO JIIKYBaHHS, SIKI BOJIOJIIOTH PI3HOCHPSMOBAHOIO JII€I0, 3a0€3MEUyI0oun penapaTUBHUY,

Taburets O. V., Vereschaka V. V., Beregova T. V., Ostapchenko L. I. INFLUENCE OF MELANINE ON THE
MORPHOFUNCTIONAL STATE OF RAT SKIN WITH EXPERIMENTAL WOUNDS / Taras Shevchenko
National University of Kiev; 03127, Ukraine, Kiev, Academician Glushkov avenue, 2

Wound healing is a complex and dynamic process of replacing devitalized and missing cellular structures and
tissue layers. We have previously shown that melanin, producer of which is the Antarctic black yeast fungi
Pseudonadsoniella brunea (Nadsoniella nigra sp. X-1), sown with samples of vertical cliffs of the island
Galindez (Ukrainian Antarctic Station “Akademik Vernadsky”) has expressed cytoprotective effect, promoted
rapid wound healing of various ethiology and can be offered as a new dermatropic drug. We have created a
new pharmacological composition which includes 0,1 % melanin, dissolved in 0,5 % Carbopol.

Experiments conducted in accordance with international principles of the European Convention for the
Protection of vertebrate animals used for experimental and other scientific purposes, according to the Law of
Ukraine of 21.02.2006 Ne 3447-1V “On protection of animals from cruelty”.

Research was conducted on white laboratory female rats weighing 200-250 g, which were divided into four
groups. In each model animals experimental skin wounds without drugs were used as a control (first group).
Wounds of rats of second group were treated only with 0,5 % carbopol (universal solvent drugs to make them
gel-like consistency, Carbopol 980”). Animals of third group got 0,1 % melanin (produced by Antarctic black
yeast-like fungi Nadsoniella nigra, strain X1-M,and received by us microbiologically) dissolved in 0,5 %
carbopol for wounds’ healing. Animals of fourth group without experimental skin wounds were used as a intact
animals. Before the experiment, the rats were kept in quarantine and were marked by given them notches on
ears. When animas were injured they were anesthetized by sodium thiopental (BiochemieGmbH/Austria), at a
dosage of 50 mg/kg. Before the experiment epilation was performed in the shoulder-blade area. Model of full-
thickness skin wound. Plate wounds are reproduced on epilated skin in anesthetized rats. To do this, skin is cut
using surgical scalpel and forceps, 1 x 1sm?,

Chemical skin burns were caused by the introduction of 0,1 ml CaCl, The attention was payed to the
standardization of wounds received, the size of which didn’t exceed 400 mm?2. On 4-5 days necrotomy of the
affected area was performed and then treatment of wounds started until healing

Treatment begins immediately after wounds reproduction until healing.
Histological study was conducted using standard histological methods.

When analyzing the histological sections of the skin of rats, we can visually observe the efficiency of the
regenerative processes of the restoration of the epidermis, dermis and hypodermis due to the growth and
replacement of deformed and necrotic areas with collagen fibers. Accordingly, on the 14th day of the studies
in the experimental group of animals, which were applied to the wound wound with the melanin-based
composition, the mature connective tissue predominated, the leukocyte infiltration was already poorly
expressed, and the epithelization of the wound was well expressed in the layers of the epidermis. In control
and group Il animals, leukocyte infiltration and granulocyte infiltration was moderately pronounced, a large
number of neutrophilic leukocytes, eosinophils and macrophages were observed, both in the purulent part of
the skin at the site of necrosis and at the border with it. The process of regeneration of the epidermis was weakly
expressed in contrast to the indices of group IlI.

Thus, during the experimental researches, the establishment of a “coarse scar” in the control group and in the
second group of rats with the subsequent formation of a purulent site at the site of skin necrosis was determined
by the long-term inflammatory process in the injury zone, which does not occur in the treatment of the
pharmacological composition developed by us on the basis of Melanin Melanin, with its external application,
modulates the process of inflammation, which leads to restoration of the structure of the skin with its
mechanical damage. Therefore, the melanin-based composition is an effective dermatotropic agent for the
treatment of wounds of skin of various genesis

In future studies, it is planned to conduct molecular and biochemical studies in blood serum and skin homogenate
in animals with cutaneous wounds, without treatment and in conditions of melanin correction, and also compare
the effective of treatment of cutaneous damage with melanin and with other dermatotropic-mediated preparations.

Key words: cut wound, chemical burn, melanin, skin.
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ACOpPTHMEHT 30BHILIHIX JIKYBaJIbHUX (OpPM, SIKI HMPUCKOPIOIOTH 3arO€HHS paH, MpPEICTaBICHUN
MOHOTIpenapaTaMyi CHHTETHYHOTO TIOXO/pKEHHS y (opMi Ma3i uu kpemy [3]. Hamu Oyna cTBopeHa
HOBa (papMaKoJIOTiuHa KOMIIO3HMILis, 0 CKiaay sikoi Bxoauth menanin (0,1 % Melanin (0,700 r),
po3uunenuii y (0,5 % xap6omoni (0,100 r (Carbopol 980)). Menanin — cTabiapHUN TOJIMEPHUN
MaKpOpaauKall, sIKUi 3a XIMIYHOIO IPUPOAOIO0 € CYMIIIIIIO PI3HOPITHUX MOJIEKYII, III0 YTBOPIOIOTHCS
He B mporeci (GepMEHTATUBHHMX pEaKIliid, a NUIIXOM XIMIYHOI KOHACHcAIlli; 3a XIMIYHOIO
CTPYKTYpOIO — II€ JIOBTOJIAHIIFOTOBI IMOJIMEpU XiHOiMiB, MOOYAOBaHI 3 1HIOMI-5,6-XiHOHOBUX
ONMHMIL. B3aemomirounm 3 OLIKOM, MeENaHIHM YTBOPIOKOTH MeJaHiHnpoTeinu. KapOGomonm —
KapOOKCHAaKpUJIOBUH 4K KapOOKCHBIHHJIOBHI MOJIiMEp, SIKWH BUKOPUCTOBYIOTH SIK OCHOBY IS
MPUTOTYBaHHS refliB Ta KpeM-reiiB [4]. [IpoTsarom ychboro TepMiHy MpUAATHOCTI relib i3 KapOOIoiom
HE PO3IIAPOBYETHCS, HE BUCHUXAE, HE 3MIHIOE KOJIIP.

I[MorepenHi eKxcepUMEeHTAIBHI JOCIIKEHHS TIOKa3aJId, 110 MEJIaHiH, IIPOYIIEHTOM SIKOTO € aHTAPKTHYHI
qJopHi ApikkenoaioHi rpubu Nadsoniellanigra mram X1-M, Mae npoTu3ananbHy, aHTHOKCUIAHTHY
Ta aHTUMIKpOOHY Ao (10 BigHOMIEHH O 10 S. aureus, P.aeruginosa, C.albicans) [5-7].

Meroto Hamoi po6otu O0yii0 MopdoIOoriuHe BU3HAUYEHHS PENapaTUBHUX BIACTHBOCTEH MIKIPH 32 YMOB
pi3aHoi Ta rHIHHO-HEKPOTUYHOI PaHU MiJ1 €10 HOBOI (DapMaKoJIOTiYHOT KOMITO3UIIii HA OCHOBI MEJaHIHY.

MATEPIAJIM TA METOU JOCJIIT)KEHb

JlocimkeHHs: TPOBOAWIN Ha Oe3nopinHuX Ounx jJabopaTopHUX IIypax-caMmisx BikoM 3-5 wic.,
macoro 200-250 r. TBapuH yTpuMyBajiu B CTAaHJAPTHUX YMOBaX BiBapiro MPH CTaNiN TeMIIepaTypi Ta
BOJIOTOCTI TIOBITpsl. EKCIIEPUMEHTH MPOBOAWIM 3TiHO 3 €THYHUMH HPUHIUIIAMHU, YXBaJICHUMHU
[lepmmM HarioHaTBHUM KOHTpecoM YKpaiHu 3 0i0€THKH, MIKHAPOJHUM YTroaM, HaIliOHAIEHOMY
3aKOHOAABCTBY Y I ramysi [8] Ta 6ioetnyHor0 Komiciero HHII “IncturyT Gionorii Ta MeauuuHu”
KuiBcbkoro HanioHaapHOTO YHiBepcuTeTy iMeHi Tapaca [lleBuenka.

VYcix TBapuH pO3AUIAIM Ha 4OTHpHU rpynu, no 10 y xoxHiil: I — TBapuHM, y SKMX paHa roiizack
camocTiiiHO nuigxom emitenizauii; Il rpyma — TBapuHH, SKMM NOYMHAKOYM 3 HACTYITHOTO JHS MICIs
MOJICJIIOBAHHS PaHH, JBidl Ha 100y BIPOJIOBK YCiX TEPMiHIB CIIOCTEPEKEHHSI HAHOCUIIM Ha PaHOBY
noBepxHio kapoonos; III — TBapunHM, ABiYl Ha 70Oy MPOTATOM BCHOIO €KCIEPUMEHTY HaHOCHIIN
(apMakoJIOTIYHY KOMITO3MIIII0 HAa OCHOBI MenaHiHy. OKkpeMy Ipyly CKJIaiIM IHTaKTHI TBapUHU —
KOHTPOJIbHA TPYTIA, Y SKUX BU3HAYAIHU (D1310JIOTTYHHI PIBEHB JOCTIIPKYBAaHUX MTOKa3HUKIB.

[TnouHHI paHu BiITBOPIOBAIM Ha MOMEPEAHBO NEMiIbOBaHINA MUISHIN MIKIpH, Y HAPKOTU30BAHUX
urypiB (tionentan Hatpiro (BiochemieGmbH/Austria), y no3ysanni 5 mr/100 r). JInst MoentoBaHHS
paHu BHUKOPUCTOBYBAIM TIOMEPEAHbO BHUTOTOBICHHH KBaapaTHHil Tpadaper, 3a JIOMOMOTOI0
Xipypriunmx cKanblens Bupi3anum mKkipy posmipom 1xlem? [5]. Hamecenns apmakomoriguoi
KOMITO3UIIii TOYMHAIIN OJIpa3y Micis BIATBOPEHHS paH 1 10 TOBHOTO 3arOEHHS.

XiMIYHHHM OMiIK mKipu BUKIUKamu migmkipauMm BBeneHHsMm 0,1 mur CaCly. 3Bepranu yBary Ha
CTaHJApT PaH, PO3MipH AKMX He MOBMHHI Oynu mepepuirysatu 400 Mm2 Ha 4-5 nens 3aificHioBanu
HEKpPOTOMIIO ypaKeHHX AUISHOK 1 TOYMHAIIN JIKYBaHHS paH J0 OBHOIO 3aroeHHs [9].

Ilepen moyaTkoM €KCIEPUMEHTY LIYpiB YTPUMYBAIM HAa KapaHTHHI Ta MapKyBaJd HAaHECEHHSIM
HAJCIYOK Ha BYIIIHI paKOBUHU. 3a 100y /10 MPOBEACHHS €KCIIEPUMEHTY TBAPUH M1/1aBaJId XapyoBiii
JIeTIpUBallii 3 BUIbHUM JJOCTYIIOM JI0 BOJIH.

OcCkinbKM TpH BUKOHAHHI POOOTH MOCHIJKYBAaBCS XapakTep Iepediry eKCclepuMeHTalIbHOTO
1H(pIKOBAaHOTO PaHOBOTO MPOIIECY M SKUX TKaHWH, TEPMiHAMM CIIOCTEpEXeHHs Oyno oOpaHo ioro
KITFOUOBI eTamu 3aroeHss — 3, 6, 9, 14 nobwu Ta AeHb emiTelni3alii paHu, KOJIU IMTOCTIIOBHO 3MIHIOEThCS
¢daza rocTpux 3amajJbHMUX SBMI 3 BUPAXKEHOIO TifpaTaiieio, ¢aszamu Aerpajaiii Ta HEKpOi3y,
MIOYaTKOM PO3BUTKY I'PaHyJISALIN, TOBHUM 3alI0BHEHHSM IOBEPXHI paHU I'PaHyJIALINHOIO TKAHUHOIO,
MIOYaTKOM Kpae€Boi emiTernizanii Ta 3aKkpuTTsaM JedeKTy panu mkipoto [10].

Jlnst BUBUEHHS TpoJjTidepaTUBHOI aKTMBHOCTI Ta aHTIOT€HE3y B paHI MM BHUBYAIU MOPQOJIOTIUHI
3MiHU B paHOBOMY BOTHHIII.

Bicnuk 3anopizvko20 HauionaibHoZo yHIGepcumeny Ne 2,2017



96

JUist mociiKeHb Ha CBITJIOONTUYHOMY PiBHI BUPI3aliM OUISHKY TKaHUHH, SKa MICTUTh paHy 3
MIPUJIETIION0 10 HEl HEYIIKOHKEHOIO MIKIPOIO pa3oM 3 MiAMIKIPHOW KIITKOBUHOIO. 3pa3ku (ikcyBamu
B 10 %-My po3umHI HEUTpaIbHOTO (GOpPMAJIBACTILY Ta MiAaBAIN PYTUHHIHN TiCTONOTIYHIN 00poOIi
[11]. Ticromoriuni 3pizu (apOyBaii TEMATOKCHJIIHOM 1 €03WHOM 3a MeTojoM Maiopi 3
BUKOpUCTaHHAM  (ocPopHO-MONIiOAEHOBOI  KUCIOTH, 3a  KacoHoM,  anbaeriapyKCHHOM,
TONYiTUHOBUM CHHIM 3 OOpOOKOI KOHTPOJBHUX 3pi3iB TECTHUKYJSIPHOK TiallypOHiZIa300, 3a
PomanoBcekuM- ['iM3010, 32 MeTo0M Masi-I'pronBanbaa [12].

PE3YJBbTATH TA iX OBITOBOPEHHSI

Bcranoneno, mo Ha 3-Ti0 100y MOAEMIOBAaHHS pi3aHOi paHM B KOHTPOJBHIA Tpyri TBapHH
criocTepiraaucs ApiOHI KOCO-BEPTHKAIbHI PO3PUBH B POrOBOMY IMapi Ta B Oa3aibHIM MemOpaHi
emgepmicy. Jleski simpa KepaTWHOLMTIB 0a3albHOrO INapy emiIepMiCy BHIOBXKYBAIMCS Ta OyiH
OpIEHTOBaHI BEPTUKAIBHO BIIHOCHO 0a3aibHOT MeMOpaHu. Y NUISTHKaX MEPUHYKICApHOTO IPOCTOPY, ¢
3yCTpIiYaIuCs PO3PHBH CITiACPMICY, ITUTOIIIa3Ma 0a3aIbHHUX CITiICPMOIUTIB Majia 03HAKUA JUCTPOdii Ta
BaKyoJIbHOI JiereHepanii. Hamu BCTaHOBIICHO, 110 IMTOIUIA3Ma Oa3ajibHUX CI1iJIEPMOIUTIB HaOyBasa
O3HaK eo3uHOPIIii, a sapa Oymu crmabko 3abapBlieHI TeMAaTOKCHIIIHOM, IO CBITYUTH MPO MOMKIIUBI
MKHOTHYHI Mporiecu. BusBisimcs KITHHYA 3 O3HAKaMH KapiopeKCHCy, ceKBecTpallii Ta (pparmenTaitii
sapa. Ha 3-1t0 — 4 — mo0y eKCriepuMEHTY CIiocTepiraBcsi BUpaKEHUH HEKPO3 Y JepMi 13 3aXOIUICHHSAM
MAMKIPHOT JKUPOBOI TKaHMHU. 3a pPaXyHOK 3BY)KEHHS Ta JAedopmaiii CyIWHHOI CITKH AEpMHU
Bi1OyBasocst nopymeHHs nepdysii HekpoTnuHoi TkanuHu. Ha (hoH1 BOrHUIIT XpOHIYHOTO 3amajeHHs, SKi
Oynu OUTBII BUpaXKEHI Ha TPAHMIIl 13 30HOI0 HEKPO3y, OKpeMi MOpTalbHI TpakTu Oynu iH(LIBTpOBaHi
TiM(pOIUTaMH Ta TPpaHyJIOUUTaMH. Y iHUTBTPATI IepeBaskalii Makpodaru Ta €03uHOMIN, 3yCTpIdaIncst
MTOOAMHOKI TJIa3MaTHYH1 KJTITHHHU, TKAHUHHI 0230111, HEUTPO(DiIbHI JTICHKOITUTH Ta JIIM(OILIUTH.

Mopdornoriuna kapTuHa BUsBICHUX 3MiH y TBapuH I ta Il rpynu He Bigpizasnacs. Y tBapuH Il rpynu
HEKpPOTHYHI JUISHKMA 3MEHLIyBalIMCs BXe Ha 5-6 100y AociipkeHHs. Boruuima nedkonuTapHOi
1H(1IBTpalii, HaOpsAK Ta 3ananeHHs 3MeHIyBanucs BigHocHo 11 rpymnu.

Ha 6-ty noGy po3BUTKY Mojeni pi3aHoi paHM Ta ii 3aroeHHs y TBapUH KOHTPOJBHOI IPyNU
BUSBIISITUCS JIOKYCH HEKpO3y, CIlocTepirajocsi 30UIbLIEHHS JAUISHOK 1HOQUIbTpalli, y SKHX
nepeBaxkaan Makpodaru, 30inblIyBanacs KuUlbKicTh eo3uHO(imiB Ta diMponuri. DikcyBanacs
SICKpaBO BUpakeHa (hiOpoOJacTUYHA peakilis, sika MoJisirajia y pPo3pOCTaHHI CIOMYyYHOI TKAaHWHU
(¢i6po3) Mop(ONOTriYHUM TEPEePOPKEHHSIM  M’SI30BUX BOJIOKOH, 30€peXeHHsAM JiMdocTasy.
Cnocrepiranuck nudy3Hi noss 3puioi (16po61acTUUHOT CTIONTYYHOT TKaHUHU (P1OpOIUTH 3 TPYOMU
KOJIareHOBUMHM BOJIOKHaMH), TOOTO Bi10yBajochk rpy0e pyOlLlOBaHHS paHH, 110 CKJIaJo MiACTaBy 10
TPHUBAJIOTO TPOIIECY 3aTOE€HHS IIKIPH.

V mypis Il rpynu Ha 6-if IeHb eKCIIEPUMEHTY BUSBUIIMCS JIOKYCH TOMIPHOTO 1 3HAYHOTO PO3IIMPEHHS
CHUHYCOITHHMX KaIUIsApiB, B MPOCBITI SKUX YacTO BHUSBISUIHCS MHOXXHHHI €PUTPOILIUTAPHI arperaTH.
LlenTpanbHi BEHHM JepMHM Ta TrinofepMu Oyau pPO3MMPEHUMH, iHOJI B HHUX BUSBISABCS CTas.
Mopdonoriuna KapThHa 3aro€HHs pi3aHOl paHU B IIypiB 13 JIKYBaHHSAM (hapMakKoJIOTIYHOIO
KOMITO3MIII€I0 ICTOTHO BiJIpi3HsJIACSA BiJ] KOHTPOJBHOI TPYNH 3 MPUPOIHOIO EMiTeNi3allielo Ta BiX
II excnepuMeHTanbHOI TPYNH, y SKi IlypaM HaHOCWIM Ha paHy KapOomoi. Y OaraTtbox IIypiB
I rpynu Ha 6-9 100y BiA3HAaUaIacs emiTesnizalis pad. Y TpaHyssMiiHIi TKaHUHI BUSBJsUIacs IOMipHa
KUTBKICTh TOHKOCTIHHHUX CY/MH, 1110 CBIAYUTH [P0 BIAHOBJIEHHS pEreHEPaTUBHUX MPOIIECIB Y TKAaHUHI.
Takorx 3a3Havanmacs 1OCTaTHS KUIbKICTh KOJIAT€HOBUX BOJIOKOH, SIKI 3arOIOBAIM paHy 0e3 yTBOPEHHS
rpyOuX KOJIareHOBUX BOJIOKOH, 1110 criocTepiranucs y [ ta Il rpynu urypiB mijg yac gociigy.

Y KOHTpOJIbHIH Ta eKCIIepUMEHTANIbHIN Ipynax IIypiB, SKUM HAHOCHJIM HA paHOBY MOBEPXHIO HIKipH
kap6orou, 3 9-i mo 12-Ty 100y eKCIepuMEeHTY, CIIOCTEepIraBcsl CyXUil CTpyN Ta aKTUBHA Tirepemis
HABKOJIO Ypa)XKeHOT TUISIHKH mKipyu. HaOpsk Ta BOrHUILA 3aMajJeHHs 3MEHIIWINCS MOPIBHAHO 3 3-TIO
100010, BUSABJISUTHCS AUQY3HI JIEHKOIUTApH] 1HOUIETpaTH.

Ha 14-ty no0Oy nepeBaskaia 3pija criolyuHa TKaHHHA 3 TOMipHOIO KOJIareHi3ali€ro (Ha riCTONIOTTYHIX
3pi3ax y JepMi CIIOCTEPIrajucs TOHKI KOJareHOBI BOJIOKHA, MICIISIMH Y BHUTJISIIII TOHKOI CITKH), TIPH
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IOMY 3 KIIITUH nepeBaxanu ¢idbpobnactu. Po3pocTaHHs CrolydyHOi TKAHWHU MaJlo TOLIMPEHUH,
mudy3Hnii xapaktep. Ha ricTonoriuniii kapTuHi 4iTKO OyJIO BUIHO BiTHOBJICHHS APIOHHUX apTepii
1 BEH CYVH ITiJ1 9ac MPOLeCy ermiTemi3aii.

[Ipu anami3i ricTONOrIYHUX 3Pi3iB MIKIpH IIYpiB, 3a0apBICHUX 3a METOJOM Masuiopi, MU MOXXEMO
BI3yaJIbHO CIIOCTEpIraTéu 3a e(QEeKTHBHICTIO pEreHepaTHBHHUX IPOLECIB BiTHOBICHHS EMiJIEPMICY,
JIepMH Ta TIlIOJEPMHU 3a PaXyHOK PO3POCTAaHHS Ta 3aMIlICHHS NePOPMOBAHHMX Ta HEKPOTHYHHUX
JUISTHOK KOJIATCHOBUMH BOJIOKHaMU. BinmoBinHo Ha 14-Ty 100y AOCHIIKEHb B €KCIIEPUMEHTAIbHIN
IpyIli TBApUH, SKUM HaHOCHIJIM Ha pi3aHy paHy AOCIIIKyBaHYy KOMITO3HIIIO HA OCHOBI MEJIaHiHY, Ha
MOIIIKO/KEHOMY MICIIi ITepeBarkalia 3pijia CloydyHa TKaHuHa, JIeKonuTapHa iH(pIbTpalis Oyna Bxe
cnabo BUpaKEHa, y Iapax emiiepMicy BUSABISIACS J00pe BUpaKeHa emiTeni3aiis paHd. Y TBapHUH
KoHTponbHOI Ta Il rpymm nelikorurapHa iH(QIIBTpalis Ta TpaHYIOMUTapHA OyiIH MOMIpHO
BHPKEHUMH, CIIOCTEpirajacs BeJMKa KIIbKICTh HEHUTPODUIBHMX JIEHKOIUTIB, €03MHO(DUIB Ta
MakpodariB sK y camiil THIHHIN AIISHIN MIKIpH HA MICIi HEKpo3y, Tak 1 Ha Mexi 3 Hero. [Ipomec
perenepaiiii eniziepmicy 0yB cinabo BUpaxeHUH Ha BiIMiHY Bija nmoka3uukis I1I rpymu.

VY nmomanpmuX AOCHIPKEHHSIX TUIAHYETHCS MPOBECTH MOJICKYISAPHI Ta OlOXIMIYHI JOCHIPKEHHS Y
CHpOBATIII KPOB1 Ta TOMOTEHATI LIKIPU Y TBapWH 13 MIKIpHUMH paHamu, O0e3 JIIKyBaHHS Ta 3a YMOB
KOpeKIii MeNaHiHOM, a TaKOXX TMOpPIBHATH €(EeKTUBHICTh Tepamii MKIPHOTO MOIIKOKCHHS
MEJIaHiHOM 3 1HIIMMH JIePMATOTPOITHUMH IperapaTaMy.

BUCHOBKUA

Orxe, Mg 9ac NPOBEJCHUX EKCIIEPUMEHTAIBHUX [JOCIIUKEHb BCTAHOBJIEHO, YTBOPEHHs ‘‘TpyOoro
pyous” y xoHTposbHIN Ta y Il rpymi mrypiB i3 moAajblIMM YTBOPEHHSIM THIMHOI TUISTHKH HA MiCIIi
HEKpO3y IIKIpH, OOYMOBJICHO IOBIOCTPOKOBUM 3alaJIbHUM IPOLECOM Y 30HI YIIKOPKEHHS, YOro He
BiI0yBa€ThCsl TIPH JIIKYBaHHI po3po0ieHoi HaMu (hapMaKoJIOTiYHOT KOMIO3UIII Ha OCHOBI MeJaHiHYy.
MenaHiH TMpu 30BHIIIHBOMY 3aCTOCYBaHHI MOJYJIIOE€ TIPOLEC 3aMalieHHs, L0 HPU3BOAUTH [0
BIZTHOBJIEHHSI CTPYKTYPH IIKIPH TPH ii MEXaHIYHUX YIIKOKEHHAX. ToMy JoCiipKyBaHa KOMITO3UIIIS Ha
OCHOBI MeJTaHIHY € e(h)eKTHUBHUM JIEPMATOTPOITHUM 3aCO00M JJIsl JTIKYBaHHSI paH MIKIPH PI3HOTO TeHe3Yy.

JITEPATYPA

1. Barrett S. Wound-bed preparation: a vital step in the healing process. British journal of nursing.
2017. Vol. 26, Ne. 12. P. 24-31.

2. Christine M. Jones, Alexis T. Rothermel, Donald R. Mackay. Evidence-based medicine: wound
management. Plastic and reconstructive surgery. 2017.Vol. 40, Ne. 1. P. 201-216.

3. Fahimi S. et al. Wound healing activity of a traditionally used poly herbal product in a burn
wound model in rats. Iranian Red Crescent Medical Journal. 2015. Vol. 17, Ne. 9. P. 1-8.

4. 3umon A. J1., Jlemenko A. JI. Komnounnnas xumus: Xumus. Mocksa, 1995. 326 c.

Taburets O. V. et all. The Effect of “Melanin-Gel” on the Wound Healing. RIPBCS. 2016. Vol.
7, Ne 3. P. 2031-2038.

6. Dranitsina A. S., Taburets O. V., Dvorshchenko K. O. etall. TGFB 1, PTGS 2 Genes Expression
during Dynamics of Wound Healing and with the Treatment of Melanin. RJPBCS. 2017. Vol. 8,
Nel. P. 2014-23.

7. Taburets O. V., Grinchenko O. O., Dvorschenko K. O. et all. Influence of the melanin on the state
of prooxidant-antioxidant homeostasis in blood serum at the rats with the full-thickness skin
wound. Bulletin of problems biology and medicine. 2017. Vol.1 (135). P. 191-96.

8. Tlepmmii HarioHaNbHUN KOHrpec 3 OioeTuku. Edscenedenvrnux anmexa. 2001. Ne 308 (37)
(Bim 24.09.2001).

9. Bilyayeva O., NeshtaV. V., Golub A. et all. Effects of Sea Silon wound healing in the rat. Journal
of wound care. 2014. Vol. 23, Ne§8. P.140-146.

Bicnuk 3anopizvko20 HauionaibHoZo yHIGepcumeny Ne 2,2017


https://www.ncbi.nlm.nih.gov/pubmed/?term=Barrett%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28640728

98

10.

11.
12.

10.

11.
12.

Schifer M., Werner S. Oxidative stress in normal and impaired wound repair. Pharmacological
Research. 2008. Vol. 58. P. 165-171.

Mescher A. Junqueira’s basic histology: text and atlas. McGraw-Hill; 12 ed., 2009.480 p.

Capxkucos /I. C., IlepoB lO.JI. Mukpockonuueckas TexHuka: PykoBoacTtBo. Mocksa:
Menununa, 1996. 544 c.

REFERENCES
Barrett S. Wound-bed preparation: a vital step in the healing process. British journal of nursing. 2017. Vol. 26,
Neo. 12. P. 24-31.

Christine M. Jones, Alexis T. Rothermel, Donald R. Mackay. Evidence-based medicine: wound management.
Plastic and reconstructive surgery. 2017. Vol. 40, Ne. 1. P. 201-216.

Fahimi S. et all. Wound healing activity of a traditionally used poly herbal product in a burn wound model in rats.
Iranian Red Crescent Medical Journal. 2015. Vol. 17, Ne. 9. P. 1-8

Zimon A. D., Leshenko A. D. Koloidnaya khimiya: Khimiya. Moskva. 1995. 326 s.

Taburets O. V. etall. The Effect of “Melanin-Gel” on the Wound Healing. RJIPBCS.2016.Vol. 7, Ne 3.
P. 2031-2038.

Dranitsina A.S., Taburets O. V., Dvorshchenko K. O. etall. TGFB 1, PTGS 2 Genes Expression during Dynamics
of Wound Healing and with the Treatment of Melanin. RJPBCS. 2017. Vol. 8, Nel. P. 2014-23.

Taburets O. V., Grinchenko O. O., Dvorschenko K. O. et all. Influence of the melanin on the state of prooxidant-
antioxidant homeostasis in blood serum at the rats with the full-thickness skin wound. Bulletin of problems biology
and medicine. 2017. Vol.1 (135). P. 191-96.

Pershyy natsionalnyy kongres z bioetyky. Ezhenedelnik apteka. 2001. Ne 308 (37) (vid 24.09.2001).

Bilyayeva O., Neshta V. V., Golub A. et all. Effects of Sea Silon wound healing in the rat. Journal of wound care.
2014. Vol. 23, Ne8. P.140-146.

Schifer M., Werner S. Oxidative stress in normal and impaired wound repair. Pharmacological Research. 2008.
Vol. 58. P. 165-171.

Mescher A. Junqueira’s basic histology: text and atlas. McGraw-Hill; 12 ed., 2009. 480 p.
Sarkisov D. S., Perova Yu. L. Mikroskopicheskaya tekhnika: Rukovodstvo. Moskva: Meditsina, 1996. 544 s.

YK 612.1:616.8-009.12:577.1

BIOXIMIYHI TA KJITHIYHI TIOKA3SHHUKH KPOBI
ITPU I'MITEPTOHIYHIN XBOPOBI

®enoroB €. P., 3nak 1. I1.

3anopizbkuii HAYIOHAILHULU YHI8epcUumem
69600, Ykpaina, 3anopidxcocs, eyn. Kykoecvkozco, 66

yakov8@gmail.com

VY pesynbTaTi mpoBeneHoi poOOTH BCTAHOBJIECHO, IO Y XBOPHUX HA TiMEPTOHIYHY XBOpPOOY PI3HOTO CTYIIEHS
CIIOCTEPIraeThCsl TOCTOBIpHE 301IBIIEHHS TOKA3HUKIB JIIITAOTpaMH (TPUTIIIIEPUAIB 1 XOJIECTEPHHY ), a TAKOXK
MIOKa3HUKIB IIYKpY KpOBI B Mali€HTIB 3 rinepToHiuHO0 XBopoOoto II Ta III crynenis. [TokasHuKH 3araabHOTO
aHai3y KpoBi, KpEaTHHIHY KPOBi 1 KOoaryjiorpaMyu XBOPHX Ha TilIEPTOHIYHY XBOPOOY 3HAXOAATHCS B MeXax
HOPMH Ta JIOCTOBIPHO HE BiAPI3HSIOTHCS BiJl MOKa3HUKIB KOHTPOJILHOI IPYIIH.

[Mokasznuky JyinigorpamMu (TPUIITILEPUAIB 1 XOJECTEPUHY), @ TaKOX ITOKa3HUKU IYKPY KpPOBI XBOPHX Ha
TiepTOHIUYHY XBOPOOY IEPEBHUIYIOTh BEPXHIO MEXY HOPMHU Ta JJOCTOBIPHO BiJIPI3HSIOTHCS Bijl NOKA3HHKIB
KOHTpOJbHOI rpymu. [Ipu aHami3i MOKa3HUKIB KPOBI XBOPHX HA TIIEPTOHIYHY XBOPOOY PIZHOTO CTYIICHIO
CITOCTEPITaeThCs TOCTOBIpHE 301IBIICHHS TTOKA3HUKIB JIMTiIOTpaMMU (TPUTITIIEPUIIB 1 XOJIECTEPHHY ), a TAKOXK
TTOKa3HUKIB I[YKpY KPOBi B MaIli€HTIB i3 TinepToHiuHOIO XBopoOoro II Ta III cTynewHis.
Kuouosi  cnosa: apmepianvha 2cinepmensisi, apmepiaibHulli MUcCK, 2inepmoHiuHa Xeopoba, ninidocpamma,
mpueniyepuou, xoiecmepun, iemMiuna Xxeopooa cepysl.
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®eporos E. P., 3uax U. II. BAOXUMHWYECKUE W KJIIMHUYECKUE IIOKA3ATEJIM KPOBU IIPU
TUTTEPTOHUYECKOUN BOJIE3HU / 3amopoxckuii HalMoOHANBHBIA yHHBepcuTeT, 69600, VYkpawna,
3amopoxebe, yi. JKykoBckoro, 66

B pesynprate mpoBeneHHON paboOTHl OBLIO YCTAHOBJIEHO, YTO y OOJBHBIX THIIEPTOHWIECKOH OOIe3HBIO pasHOH
CTEIEHH HaOIFOAeTCsl TIOCTOBEPHOE YBEMMYIECHHE TTOKA3aTeIeH JIMITUI0TPaMMBI (TPUITIHUIEPUIIOB U XOJIECTEPHHA),
a TaKKe MoKazaTeneil caxapa KpOBH y MAMEeHTOB ¢ Tunepronmdeckoi 6omesnpro 11 u 111 crenereit. [Tokazaremn
o011ero aHa3a KpoB1, KpeaTHHUHA KPOBH U KOAr'yJIorpaMMbl OOJIbHBIX TUIIEPTOHNYECKOH OOJIE3HBIO HAXOASATCS
B IIpeZeiax HOPMBI U IOCTOBEPHO HE OTIIMYAIOTCS OT [OKa3aresell KOHTPOJILHOW IPYIIIIEL.

[Noka3zarenu nUOUAOTpaMMBbl (TPULIMLIEPHIOB M XOJECTEpHHA), a TAKKe TOKa3aTesll caxapa KpOBU OOJBHBIX
THIEPTOHUYECKOH O0JIE3HBIO MPEBBIIIAIOT BEPXHIOIO TPAHUILy HOPMBI U JOCTOBEPHO OTIIMYAIOTCS OT ITOKa3aTelei
KOHTPOJILHOW rpymisl. [1py aHanu3e nmokasarerneil KpoBH OOJBHBIX TUIIEPTOHUYECKON OOJIE3HBIO Pa3HOH CTENeHN
HaOJIFoIaeTCs JOCTOBEPHOE YBEIIMUEHHUE ITOKa3aTelel JIMINUA0TPaMMBI (TPUTIIMLIEPHIOB U XOJIECTEPHUHA), & TAKKE
ToKazaTeseli caxapa KpoBH y MAIEHTOB ¢ rHiepToHndIeckoit 6omesnpio | u 111 cremenetii.
Knwouesvie  cnosa: apmepuanvhas —eunepmensus, apmepudnvbHoe OdeleHue,  2UnepmoHudeckas — 60e3Hb,
TURUO0SPAMMA, MPULTUYEPUObL, XOTeCMePUH, utleMuiecKkas 601e3Hb cepoyd.

Fedotov Ye. R., Znak I.P. BIOCHEMICAL AND CLINICAL INDICATORS OF BLOOD WITH
HYPERTENSION DISEASE / Zaporizhzhya National University, 69600, Ukraine, Zaporozhye, Zhukovsky, 66

Hypertonic disease in our day is very common, especially in industrialized countries. Increased arterial pressure often
occurs already in adolescence, the disease is rapidly young, like most diseases of the cardiovascular system.

Hypertensive disease and atherosclerosis are the most important cause of premature mortality. However, most
often — this is a female problem. Two thirds of those who suffer from this illness are representatives of the fair sex.

Hypertensive disease — a common disease, which, according to widely accepted criteria, is sick, 15 % of the
population. GC rarely occurs without symptoms, but is an important cause of disability and mortality,
especially from cardiovascular disease. In about 95 % of cases, it is not possible to establish a specific cause
of increased blood pressure. Such hypertension is called “essential”.

The human body is created with a large reserve of strength in the event of any situation. This also applies to
the fluctuations in blood pressure and the strength of the vessels in this case. The vessel wall is able to withstand
significant increases in pressure, provided it is sufficiently elastic and durable. Young people carry without any
problems any physical and mental stress. With age, the elasticity of the vessels decreases, they can become
“fragile and fragile”, with all the consequences of such changes.

Biochemical studies do not play any role in determining the diagnosis, but they are important for established
causes of hypertension, especially in kidney disease and endocrine diseases.

The purpose of the work was to evaluate the informativeness of the biochemical and clinical parameters of
blood with hypertension.

Research methods. Clinical research methods — determination of hemoglobin values, counting the number of
red blood cells, leukocytes, platelets, determining the rate of erythrocyte sedimentation, determination of PIT,
thrombin time. Biochemical methods of research — the calculation of blood glucose, creatinine and urea blood,
cholesterol and triglycerides.

The novelty of the work is that for the first time the research of clinical and biochemical parameters of blood
in patients with hypertonic disease of various degrees in unfavorable ecological conditions of the industrial
region of Zaporizhzhya was carried out.

Indicators of the general analysis of blood, creatinine blood and coagulograms of patients with hypertension
are within the normal limits and do not significantly differ from those of the control group.

Indicators of lipidograms (triglycerides and cholesterol), as well as blood sugar indexes in patients with
hypertension exceed the upper limit of the norm and significantly differ from the control group.

In the analysis of blood parameters of patients with hypertonic disease of various degrees there is a significant
increase in lipidogram (triglycerides and cholesterol), as well as blood sugar indexes in patients with
hypertension Il and 111 degrees.

The state of lipid metabolism in patients with GC and high levels of glucose may indicate a development of
metabolic syndrome, which may lead to the development of type Il diabetes, which requires immediate change
in lifestyle (moderate physical activity with a rigid diet aimed at reducing body weight).

As a result of the work, it was found that in patients with hypertonic disease of various degrees there is a
significant increase in lipidogram (triglycerides and cholesterol), as well as blood sugar indexes in patients
with hypertension Il and 111 degrees.
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The state of lipid metabolism in patients with GC and high levels of glucose may indicate a development
of metabolic syndrome, which may lead to the development of type Il diabetes, which requires immediate
change in lifestyle (moderate physical activity with a rigid diet aimed at reducing body weight).

The obtained results can be used by medical institutions for more sophisticated therapeutic treatment.
Key words: arterial hypertension, arterial tissue, hypertonic disease, lipidogram, triglicerides, cholesterin, ischemic
heart disease.

BCTYII

UBepTh JOPOCIIOro HACEIECHHS Ha IUIAHETI CTpaKAae Ha apTepiajbHy TilepTeH3it0 a0 TiMnepTOHIUHY
XBOpOOy. ApTepiaiibHa TinepTeH3is (MABUIICHHS apTepiabHOro TUCKY, Al') — oauH 31 CTaHiB, 110
HAJICKHUTh 70 TaK 3BaHUX “XBOpPOO cromiTTs”, “xBopod® wuumBimizamii”. opiuno AI Bmepiue
BHSIBJISETHCS MpUOIM3HO y 430 THCSAY MalieHTiB. YKpaiHa rmocifae nepiie mMicle cepel Kpain €Bporu
32 CMEPTHICTIO HAaceJIeHHsS BiJ] CEpLEBO-CYJMHHHUX 3aXBOpIOBaHb (e maixe 57 % y cTpykTypi
3arajgpHOi CMepTHOCTI). EKOHOMIYHI 30WTKH, CHPUYMHEHI THMYAcOBOI HEMpale3 aTHICTIO,
iHBaymigHicTIO Ta mepemyacHoro cMmeptHicTio Bim AL, IXC Ta wnepeGpoBacKyIsIpHUMH
3aXBOPIOBAHHIMH, TICPEBUILMINA TOPIK 2 MUIbSPAN TPHUBCHb.

lNnmeproniuna xBopoOa B HAIIi THI Ty’Ke IMOMKUPEHA, OCOOIMBO B IPOMHUCIIOBO PO3BUHEHHX KpaiHax.
[ligBuienuii apTepiajJbHUIl THCK YacTO BHMHUKA€ BXXK€ B MIUIITKOBOMY Billi, XBOpoOa CTpPiMKO
MOJIOJIi€, SIK 1 OUIBIIICTh 3aXBOPIOBAHb CEPIEBO-CYIMHHOI cucTemu. ['imepToHiyHa xBOpoOa i
aTepOCKIIEpPO3 CTAIOTh TOJIOBHOIO NPUYMHOIO IEpeAYacHOi CMEpTHOCTI HaceneHHs. [Ipore
HaifuacTime — me JKiHoya mpoOiema. J[Bi TpeTHHHM THX, XTO CTpaKAae BiA Ii€i HEmyru, —
MPEeACTaBHUIII TPEKPACHOT CTaTi.

lmeproniuna xBopoba (I'X) — mommpene 3aXBOPIOBaHHS, HA SIKE XBOpI€, 3TIHO 3 MPUHHATHMU
kpurtepismu, 15 % nacenenns. ['X He piko mpoTikae 6€3 CUMIITOMIB, aJie € BAKIUBOIO PHUYUHOIO
HeTpare31aTHocTi 1 cMepTHOCTI. [Ipubim3Ho B 95 % BUMankiB HE BAAETHCS BCTAHOBUTHU CHIEITUDIUHY
NPUYMHY 301IbIIEHHS TUCKY KpoBi. Taky rimepreH3io Ha3uBaIOTh “‘eceHIliabHOo0”. I'inepToHiuyHa
XBOp00a — HEBPO3 BUILMX KIPKOBHX 1 TIIOTAJIAMIYHUX LEHTPIB, 110 perynooTs AT.

INimeproniuna xBopobOa — me crilike miaBumeHHs AT, cucromiyHoro Oinbine 140 MM pT.CT.,
niacToyuHoro Oumeiie 90 MM pT.CT., €CEHINIATBLHOTO MEPBUHHOTO XapaKTepy, TOMY I Ma€ Ha3By
€CEHL1abHO]T TIePTOHIi.

I crazgis: miacTonmigHMI TUCK Y cTOKOi Bif 95 10 104 MM pT.cT., cucroiigauii Tuck 160-179 MM pr.cT.
Tuck nabinbHUM, 3MIHIOETbCA NPOTATOM [00OM, XOYa MpPH BIAMOYMHKY, BIAMYCTLI MOXIIUBA
noctyrnosa noBulbHa HopMmaumizamiss AT. IHoII MOXIMBI TINEPTOHIYHI KPU3H, 00’€KTHBHI 3MIHM
minimanbHi. [lepexin y Il cTafiro ayxe NOBUIbHHMN, IHKOJM TPUBAE ACCITKU POKIB [1].

II cranis: cepenHs BaKKICTh epediry, XBopi aMOynaTopHi ado CTalllOHapHi, 31 CKapraMy Ha TOJIOBHUM
O171b, CTEHOKApP/IiI0, 3aIlaMOPOYEHHS, 3aayXy NpH (i3HABAHTAKEHHAX, OOMEXKEHY Mpale3aTHICTb.
Hiacromiuauii Tuck 105-114 mwm pr.ct., cucromunuii 180-200 mm pr.ct. ['imeprensis crabinpHa 03
JKYBaHHs, € TINEpTeH3WBHI KpU3W, MpU BiANMOYMHKY 1 JikyBaHHI AT 3HMKyeTbcs. Bupaxeni
00’eKTUBHI JaHl 3 00Ky cepils — 30UIBIIEHHS HOTO MeX, mociabieHHs | ToHy Ha BepXiBIli, aKIEHT
II Tony Han aoproto, nosia Il i IV ToHy, nexoan MasTHUKOMOAIOHUN pUTM. PeecTpyroTbes 3MiHM Ha
pEeHTreHorpami — aopTajibHa KOH]Iryparisi cepis, aopra NOJOBXKEHa, YIIIJIbHEHa 1 PO3IIUpPEHa.
Ha EKT" — niBorpamne 3MimienHst cermenta ST, 3rimamkeHuil Big emuuii abo apodaszuuii 3yoenp T
B [-II cranmapTtHuX BimBeneHHsX, a Takok V5-V6. I3 6oky ITHC — MO3KOBiI 3MiHM TIEpeXiTHOTO
xapakrepy, 3MiHM Ha ouHoMy AHi I[-III Tumy. AHnami3 ceui 0e3 CyTTE€BUX 3MiH, JMIIE BU3HAUCHHS
HUPKOBHUX KJIIPEHCIB BUSIBIISIE OPYIIEHHS KPOBOOOIrY 1 IIBUIKOCTI KJIyOOUKOBOI (iIbTpallii.

IIT cranmisi: criiikuii Bucokuit AT, miactomiuawmii y mexax 115-129 MM pr.cT., cucTomiuHui
200-230 MM pT.CT., 31 CTINKUMU CKJIEPOTUYHUMHU 3MIHAMHU B OpraHax.

Kpim Toro, ciig po3pi3HATH, 5K 1 BKa3yBaB TapeeB, IEpBUHHY 3JI0SKICHY (POpMy rinepTeHsii i BTOpHHHY
370SIKICHY (DOpMY TINMEPTEH3WBHOTO CHHIPOMY IPH IHIIMX 3aXBOPIOBAHHSX, TaKHX SK IMIEJOHEPPUT,
TMOJTIKICTO3 HUPOK, CKJICPOJCPMIst, TTi3Hii TOKCHKO3 BariTHUX [2-4].

bionoziuni nayxu



101

XBOPIIOTH YaCTiIlIe HA HeT YONIOBIKK MOJIOZIOTO 1 CEpeHbOro BiKy, 80 % — 10 45 pokiB, 13 rOCTpHM OYaTKOM
xBopoou, TrckoM 250-300 Ha 140-160 MM pT.CT., AlacTOIYHMIA TUCK 3aBx 1y Butie 130 MM pr.cT. [5].

Mertoto po6otu Oys0 OIIHUTH iHPOPMATUBHICTH O10XIMIYHHUX Ta KJIIHIYHUX MOKAa3HHUKIB KPOBI IpH
TiepPTOHIYHIA XBOPOOI.

MATEPIAJIM TA METOU JOCJII’)KEHDb

JlociiKeHHs IPOBOMIIHCS Ha 0a31 KIIHIKO-I1arHOCTUYHOT TabopaTopii MennuHOo1 yacTuHU “MoTtop
Ciy” m. 3anopixoks. JlocnmimkeHHsT poBeAeHi Ha 3 rpymnax JIIoJei: mepima rpyna — 8 XBOpuX i3
I'X I cranii; npyra rpyna — 57 oci6 i3 I'X II cranii; Tpets rpyna — 25 xBopux 13 I'X III cramii.

Y po60Ti BUKOPHCTOBYBAIM KIIIHIYHI Ta O10XIMIYHI METOIH JOCTiIKEHHS KPOBI.

Kiiniuai MeToan AOCTIDKEHHS — BU3HAYEHHS TMOKA3HHMKIB TeMOIIOOIHY, MiapaxyBaHHS KUJIBKOCTI
EpUTPOLINTIB, JICHKOLUMUTIB, TPOMOOIMTIB, BHU3HAUEHHS UIBHAKOCTI OCIJAaHHA EpPUTPOIMTIB,
BuzHaueHHs [1TI, TpomOu HOBOTO yacy.

BioxiMiuHi METOIM TOCTIHKEHHS — MiJpaxyBaHHs BMICTY TIIIOKO3U B KPOBi, KpEaTHHIHY 1 MOYEBHHU
KpOBI, XOJIECTEPUHY 1 TPUTITIIEPU/IIB.

Cratuctuuny 0OpOOKYy OTpHMaHHMX pE3yJbTaTiB MPOBOAMIM HAa MEPCOHAILHOMY KOMII'IOTEpi 3
BUKOpHCTaHHAM mporpamu “Excel”. JlocToBipHicTh pe3ynbTaTiB OILIHIOBAIM 3a JOMOMOTOIO
kputepito CThIO/ICHTA.

PE3YJBbTATH TA iX OBITOBOPEHHSI

Ha meprmomy eramni aHamizy JaHUX MU BH3HAYMIIM MTOKa3HUKU OMMCOBOI CTATHCTUKH KPOBI B TPyl
1-—xBopi3 [ XIcr.,yrpymni2—xBopi3 X IIcr., yrpyni 3 —xBopi 3 [ X III ct. Cepenni kiniHiuH1
MMOKa3HUKH KpOBI y XBopux 13 I'X 3anexxHo BiJ cTajli XBopoOu HaBeAeHO B TaOaumi 1.

Tabmuus 1 — CepenHi KiTiHIYHI TOKA3HUKU KPOBI y XBopHX 3 I'X 3ay1exHO Bij cTajii XBOpoou

Tiarsos I'emorno6in Eputponutu JlelikouTHn HIOE TpomOoruTi
T/ T/n I'/n MM/4ac I'/n
I'XI 149,13+ 4,06 | 4,58+0,18 513+0,3 6,88 + 0,97 298,43 + 38
'XI11 134,19+2,86 | 4,17+0,08 572+0,14 8,88+ 0,5 293,65+ 4,76
I'X III 134,72 +£2,25 | 4,22+0,08 6,35+ 0,23 9,68+0,77* | 298,26 £5,41
I'X 3ar. 139,09+1,96 | 4,31+0,82 5,65+ 1,65 8,18 + 1,502 | 298,45+ 6,84
310posi 142,17 +£3,06 | 4,21+0,18 6,02 + 0,14 7,03+0,62 263,90 £ 9,61

IMpumitka: * — 1aHi JOCTOBIPHO BiIPI3HAIOTHCS BiJl MOKa3HUKIB KOHTporo (P > 0,95)

CepenHi 610XiMIYHI MMOKa3HUKH KpOBi1 Y XBopux 13 ['X 3ayexHo BiJ cTafii XBOpoOU HaBEACHO B
Tabmumi 2.

[Ipy mopiBHSHHI JaHUX CEPEAHIX MMOKA3HUKIB O1OXIMIYHUX JOCHIIKEHb KpoBi 90 XBopHX
13 I'X I-II-1II cTt. i3 HOpMaNbHUMH BEIMYMHAMU Yy 3J0POBHX JIIOAEH MOXHa JiIHTH BHUCHOBKY,
oo B [HUX JOCHIIKEHHSAX € BIOAXWIEHHS B I[OKa3HHMKax JINigorpaMu (TpULITILEpPUIIB
1 XonecTepuHy) y Oik 3017bIICHHS, a TaKOX 301JIbIIIEHHS MOKAa3HUKIB IYKpY KpoBi. [Toka3sHuku
3araJIbHOrO aHaji3y KpoBi, 010XIMIYHI MOKa3HUKU 1 MOKAa3HUKH KOAryjJorpaMH 3HaXOMASThCA
B M€XaX HOPMH.

[Ipu mopiBHSAHHI JaHWX aHATI31B JOCHIKEHHS KpoBl y XBopux 13 ['X | cT. € He3HAYH] BIIXHIICHHS
B TIOKa3HUKaX Jiimiorpamu (3011bIeHHs Tpuriinepuais Ha 10 %).
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Tabnuus 2 — CepenHi 610XiMiYHI MOKAa3HUKHU KPOBi y XBopux 13 I'X 3anexHo Bix cTanii XxBopoOu

Jlimimorpama Koarymorpama
I'moko3a - :
Jliarnos KpOBI xonecre- | tpurminu- | Kpearutin | CedoBuHa, TPOMOIH-
MMOJ'IB;JI puH, pyuau, MMOJIB/II MMOJIB/II HTL % TapHI/IfI
MOJIB/T MMOJIB/JI qac, CeK.
X1 4,49 + 5,07 £ 1,95+ 92,71 + 6,08 = 88,88 + 14,7 +
0,21 0,37 0,04* 4,21 0,48 8,14 0,08
X0 6,5+ 6,91 + 2,22 + 95,22 + 531+ 93,23 + 15,77
1,36* 0,97* 0,67* 1,73 0,25 0,68 0,14
X I 6,15+ 6,54 + 2,33 + 92,54 + 5,62 + 93,21 + 16,6 +
0,37* 0,11* 0,09* 4,12 0,35 0,68 0,21
X sar 5,35+ 6,11 + 2,22 94,09 £ 5,48 + 93,86 + 16,14 +
’ 2,08 0,26 0,061* 2,04 2,01 8,88 1,68
310DOBI 4,73 = 5,38 £ 1,53+ 01,02 £ 5,87 91,56 + 15,03 +
AP 0,78 0,92 0,08 3,06 0,61 2,10 0,17

[Mpumitka: * — naHHi1 JOCTOBIPHO BIAPI3HAIOTHCS BiJl HOpMalIbHUX MoKa3HUKIB (P>0,95)

[Tpu mpoBeieHH] MOPIBHSUIBHOTO aHAII3Y MOKa3HUKIB y XxBopuX i3 I'X Il cT. BusiBNeHHI O11bII 3HAYHI
BIIXWJICHHS B IIOKa3HUKAX JIIMiJOrpaMu (30UIBIICHHS TPUTJINEPUIIB, a TaKOXX ITOKAa3HHKIB
xosnectepuHy Kposi Ha 20 %) i 30inbIeHHs ykpy kpoBi Ha 10 %.

VY xBopux 13 ['’X III cT. mopiBHSAHO 3 MOKa3HUKAMU JaHUX JTOCHiTKeHb KpoBi xBopux 13 ['X I ta Il cT.
BUSIBJICHHI 3HAYHI BIIXWJICHHS B IMOKAa3HHUKAX JIMiAOrpaMu (301IBIICHHS MOKA3HHUKIB TPUTITIIICPUIIB
1 XonecTepuHy KpoBi Oibine Hixk Ha 30 %), moka3HUKH LYKpy KpoBi 30unbimmiancs Ha 10 %.

VYci jocniakyBaHi MOKa3HUKHU JOCTOBIPHO HE BIJIPI3HSJIMCS BlJ aHAJIOTTYHUX MOKa3HUKIB 3JOPOBUX
JIOHOpIB. AJle aHaJi3 UX MMOKa3HUKIB MO IPYMax XBOPUX 3AJIEKHO BiJ] CTyNEHs: XBOpoOH OyB OLIbII
iHpopmaTuBHUM. Tak, 3arajgbHa KUIBKICTH JIEHKOIIMTIB KPOBI Mayia TEHJEHIIIIO 10 30LIBIICHHS 3
HApOCTAaHHSAM BaXKKOCTI XBOPOOHM, IO CBIAYUTH MPO 3POCTAHHS HANPYKEHHS IMyHHOI CUCTEMH 3
3aroCTpEeHHsM Tmarajorii. AHamoriuna TteHjaeHuis crocrepiranacs g [LIOE. 30inbmenns mporo
MOKa3HUKA MiATBEP/XKYE PO3BUTOK 3alajeHHs 3 HAPOCTAHHSIM Ba)XXKKOCTI XBOPOOH. Y TpyIi XBOPHX
Ha ['X III crynena noxaszuuk IIIOE Bxe AOCTOBIpHO BiAPI3HSABCS BiJl KOHTPOJIBHOI T'pyIH, HE
BHUXOJIYM 32 BEPXHIO MEXY HOPMH.

AHani3zyroun cepenHi OI10XIMIYHI TOKa3HMKM KpoBI XBopux Ha ['X, MOXHa NOMITUTH TaKi
0co0auBOCTI. I'0TOBHMI MOKA3HUK JIIMIAHOTO 0OMiHY — BMICT TpUriinepuaiB y xBopux Ha ['X OyB
JIOCTOBIPHO BHUIITM, HIX y 3JI0POBHX JOHOPIB, MOXJIMBO BHACIIIOK OXUPiHHSA. [lo110Ha TeHeHTis
CIIOCTEPITa€eThCS 1 JUIsl BMICTY 3araJlbHOTO XOJIECTEpUHY Ta PiBHS TJIIOKO3M B KpOBi XBopux Ha I'X.
CraH ninigHoro ooMiny y XxBopux Ha ['X Ta BUCOKUIT piBEHb TTIIOKO3M MOKE CBITYUTH PO PO3BUTOK
MeTa0OJIYHOTO CUHIPOMY, SIKHI MOXe NMPU3BOJUTH JI0 PO3BUTKY ILykpoBoro miabery II tumy, e
noTpedye HeraitHoi 3MiHU crociOy KUTTA (oMipHE (i3MYHE HaBaHTAKEHHS 3 JKOPCTKOIO TIETOIO,
CIPSIMOBAaHOIO HAa 3HWKEHHsI Bard Tija). AHami3 Ol0XiIMIYHMX IMOKa3HMKIB 3aJIe)KHO BiJl CTYIEHS
I'X minTBepaxye momnepeaHi BUCHOBKU. BMicT TpurminepuaiB y xBopux Ha I'X OyB TOCTOBIpHO
BUIIMM 32 TMOKAa3HMKH KOHTPOJBbHOI TPYyNU IO BCIX Tpynmax oOcTexeHux. Bmict xonectepiny
JIOCTOBIPHO TIepeOUIbIlyBaB TMOKa3HUKU KOHTPOJIBHOI Tpymu Tiobku y XxBopux Ha ['X I
ta III crynens. AHanmoriyHa cuTyalisi criocTepiranacs CTOCOBHO PiBHSI IJIFOKO3M KPOBIi, PHUOMY
nepeOIbIIeHHs MOKAa3HUKIB JIIMIIOTpaMH Ta PIBHS IUIIOKO3U TMOPIBHSHO 3 KOHTPOJEM 3pOCTaJIo
3 BaXKICTIO 3aXBOPIOBAHHSI.

[TepciekTHBY TOMANBIINX JOCHTIKEHb TOB’S3aHI 3 TMOIIYKOM CHEuGIYHUX MapKepiB paHHBOT
JIarHOCTUKU 3 MOXJIMBICTIO BUAUICHHS TPYNH PH3HUKY TINEPTOHIYHOI XBOPOOM 3 MOJAJIBIIOO
po(iIaKTUKOIO.
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BUCHOBKHA

1. Tloka3HMKHM 3arajJbHOTO aHali3y KpOBI, KPEaTHHIHY KPOBI 1 KoaryjaorpaMd XBOpUX Ha
TiNepTOHIYHY XBOPOOY 3HAXOAATHCA B MEXKaX HOPMHU Ta JOCTOBIPHO HE BiJPI3HSIOTHCS BiX
MOKa3HHUKIB KOHTPOJIHOI TPYIIN.

2. lloka3Huku Jimigorpamu (TPUTIILEPUAIB 1 XOJECTEPUHY), a TAKOXK MOKA3HUKHU I[YKPY KpOBi
XBOPHUX Ha TINEPTOHIYHY XBOpPOOY NEPEBHIIYIOTH BEPXHIO MEXY HOPMH Ta JOCTOBIPHO
BIJIPI3HSIOTHCS BiJl TOKA3HUKIB KOHTPOJIBHOT TPYIIH.

3. Ilpm aHamizi TOKAa3HUKIB KpPOBI XBOPHX Ha TIMEPTOHIYHY XBOpPOOy pI3HOrO CTYIEHS
CIIOCTEpIraeThCsl  JTOCTOBIpHE 30UIBLICHHS NOKA3HMKIB JMigorpamMu (TPUTIIHEpUIiB 1
XO0JIECTEPUHY), a TAKOK TTOKA3HHKIB I[yKPY KPOBIi B MAIIEHTIB 3 TiEPTOHIYHOIO XBopoboro Il Ta
I cryneHnis.
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PO3AIVI IV. BIOOPI'AHIYHA XIMIS TA BAP

VK 547.831:542.06:54.06

AHAJII3 TIOKA3HHUKIB BIOJIOTTYHOI JIi
MNOXITHUX XIHOJIIHY TA HIPPO.JIO[1,2-A]XIHOJIIHY
METOJAMM XEMOIH®OPMATHUKHA

3asropoaniit M. I1., bpaxko O. O., €snam A. C., Abakymens E. M.,
bopucenko Jl. P., Crpensounpka C. O., ['onoanp M. €., Bpaxko O. A.

3anopizoKuii HayioHAILHUL YHIgEpCUmem
69600, Ykpaina, 3anopiscorcs, eyn. Kykoecvkoeo, 66

zm311270@gmail.com

VY cTarTi HABECHO PE3yNbTaTH aHANI3y KOPEIALii “CTPYKTYpH-0i0JIOTIYHOT aKTHBHOCTI” MOXITHAX XiHOJIHY
Ta mippoio[ 1,2-a]xiHoniHy MeTogamMu xemoiHpopMaTuki. OCHOBHUMHY 3aBIaHHSAMH IIHOTO TOCTIHKCHHS OyITH
pO3paxyHOK, CHUCTEMaTu3allis Ta aHali3 OTPUMAHOr0 MAacHBY JaHUX, sIKi CHIBBIIHOCATHCS 3 PI3HHUMH
Giosmoriuaumu  eextamu. PesympraTté oTpuMmani nwisixoM in Silico pospaxyukie QSAR kopensiiii aist
MOJIAJIBLIOTO PaLliOHAILHOTO JU3aifHY JIIKapChKHX Mpenaparis.

BusHaueHO 3aneXHOCTI “CTPYKTypa-TOKCHYHICTB” IIOAO BIPOTIAHOTO BIUIMBY (i3UKO-XIMIUYHHX Ta
CTPYKTYPHHUX OCOOJMBOCTEH JOCITI[PKyBaHUX CIOJYK Ha IXHIO OioJjioriyHy axTuBHIiCTh. HaBeneHo
MaTeMaTU4HI PIBHSHHS NEBHUX 3aJIE)KHOCTEH.

Kouosi crosa: xinonin, nipponofl,2-ajxinonin, memoou xemoingpopmamuru, OSAR ananis, mokcuunicme.

3asropomumii M. I1., Bpaxko E. A., Epmamr A. C., Abdakymen 3. H., Bopucenko /1. P., Crpenpommkas C. A.,
Tonosaus M. E.,  Bpakko A. A.  AHAJIM3 TIOKA3ATEJIEM BUOJIOTMYECKOM AKTHMBHOCTU
MMPOU3BOJHBIX XMHOJIMHA U ITNPpOJIO[1,2-A]XMHOJIMHA METOJAMU XEMOWH®OPMATHKU /
3anopoKcKuii HaMOHAJIbHBIA YHUBEpCUTET, 69600, YkpanHa, 3anopoxse, yi. JKykoBckoro, 66
B cratee mpencTaBieHBI pe3yAbTAThl aHANM3a KOPPENALUH “‘CTpyKTypa-OHoJorudeckas aKTHBHOCTH
MIPOU3BOIHBIX XWHOJMHA U MUPpoio[ |,2-a]xuHoaMHa MeToJaMH XeMonHpopMaTuku. OCHOBHBIMH 3afjadyaMu
JTAHHOTO HCCIIEIOBaHM OBUIM pacyeT, CHCTEMAaTH3aIUs U aHaJIU3 IOJIy4eHHOTO MacCHBa JaHHBIX, KOTOPHIE
COOTHOCSTCS C PA3IMYHBIMU OHoNOrnIecKuMu 3 dextamun. Pesymbrarsl monydens! mytem in Silico pacyeron
QSAR xoppensiiuii 17151 adbHEUIEro panuoOHAILHOTO TU3aiiHa JIeKapCTBEHHBIX MTPEmapaToB.
Brutn onpeneneHsl 3aBUCUMOCTH “CTPYKTYpPa-TOKCHYHOCTE” OTHOCHTENIBHO BIUSHUS (DU3UKO-XUMUYECKUX U
CTPYKTYPHBIX OCOOEHHOCTEH HCCIeqyeMbIX COSIUHEHHH Ha MX OHOJIOTHYECKYIO aKTHBHOCTb. IIpmBeneHsI
MaTeMaTHYeCKHe YPaBHEHNUS OTPEJICNICHHBIX 3aBUCHMOCTEH.

Krouesvie cnosa: xunonun, nupponofl,2-alxunonrun, memoowv: xemoungopmamuru, OSAR ananus, moxcuurnocmo.

Zavgorodniy M. P., Brazhko E. A., Yevlash A. S., Abakumets E. M., Borysenko D. R, Strelbitskaya S. O.,
Holovan M. E., Brazhko O. A. ANALYSIS BY CHEMOINFORMATICS METHODS BIOLOGICAL
ACTIVITY INDICATORS OF QUINOLINE AND PYRROLE[1,2-A]JQUINOLINE DERIVATIVES /
Zaporizhzhya national university, 69600, Ukraine, Zaporizhzhya, Zhukovsky str., 66

For conducting a computer experiment was used new software tool called QuS (read as “k’us”, abbrev. QSAR
Server). One of it’s tasks is to integrate and coordinate the work of other software that performs individual
stages of analysis. This development consists of two parts: user interface in form of a webpage and a web-
server. Program management (web-server) is carried out through a webpage where are located nessessary tools
and the results of the analysis are displayed. This software development is written in the programming language
Object Pascal (Web-Server) and JavaScript (User Interface) using Ready-made classes and libraries (Ararat
Synapse, LCLBase, SynEdit) with open source code. To perform individual stages of QSAR analysis were
used different software tools such as: PaDEL-Descriptor, MCQSAR and some others. Verification of the
correctness of the program was carried out by conducting QSAR analysis based on existing QSAR results
analysis from publication in relevant scientific journals. A number of analyzes were held for obtaining
correlation models using genetic algorithm. The statistical characteristic of the obtained equations was
compared with the corresponding statistical characteristic of QSAR equations of models with selected for
review of publications. The total size of sample that was used for the computer calculations — 64 compounds.
The compounds used as the general sample — derivatives of quinoline and pyrrole[1,2-aJquinolone — are a part
of a longstanding experimental base of the laboratory of biotechnology of physiologically active substances of
Zaporizhzhya National University.
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Investigation was conducted in two stages. The first stage is definition of physico-chemical and toxicity
indicators for selected parameters (water solubility, lipophilicity, LC50 for Fathead minnow, Daphnia magna,
IGC50 Tetrahymena pyriforms, LD50 bioaccumulation factor, total indicator of embryotoxic and teratogenic
activity, an Emmos test). Second — a software algorithm for implementing the developed QSAR methodology
study using derivatives of quinoline and pyrrole[1,2-a]quinoline. In the final conclusion presented results
regarding using of software development QuS. Several thousand different regression equations were
constructed with different statistical reliability and predictive power. First, among them were chosen only those
equations, which have the square coefficient of correlation R? and square coefficient of cross-validation Q2
greater than 0,7, after that was analysed second sample of received models. From the second sample were
selected models that used no more than four DMS, R? and Q? were greater than 0,75, the equation did not
contain specific mathematical functions, which uses in its work the genetic algorithm of McQSAR software
(for example, “minimum” and “maximum” functions). Among the received equations were chosen three, which
were used as finite regression models. Preliminary analysis of physical-and-chemical properties and obtained
values DMS led to the following conclusions about the dependence between structures of the study sample of
compounds and LD50 for mice with intraperitoneal administration:

— the probability of manifestation of the toxic effect increases in case of:
1) the value of molar refraction is less than 70 cm3;
2) the value of lipophilicity (Log P) is greater than one;
3) the total number of atoms is less than 30;

— the probability of manifestation of the toxic effect is lower in compounds that have:
1) 1) bigger amount of free acidic groups (carboxylic);
2) 2) less value of the integral sum of atomic polarizations molecules, including atoms of the Hydrogen;
3) 3) more methyl groups (CH3) and more Oxygen atoms.
In this way, we can assume that aforementioned factors which correlate with an increase of toxicity, may be
related to the best transportation of compounds (which correspond to these factors) through cell membrane:
greater lipophilicity, smaller molecule size, less value of refraction (which characterizes the actual volume of
the molecule) and, accordingly, the less polarization ability.
Key words: quinoline, pyrrole[1,2-a] quinoline, metods of chemoinformatics, toxicity

BCTYII

Metoau xemoindopmaTky, 30kpema QSAR aHani3, CbOroiHi € OJHUMHU 3 HaHOLIbII MOMYISIPHUX T
MEpCIEeKTUBHUX Traiy3ed oOuucmoBaiibHOT XiMii. LM TMOSICHIOETBCS aKTHBHA po3poOKa
BIJIMIOBITHOTO CHEIialli30BaHOr0 MporpamMHoro 3abesneueHHs. [Ipote cepen icCHyIOUMX MPOrpaMHUX
3aco0iB s po3B’sa3aHHs 3a7ady QSAR aHanmizy He iCHye TOTOBHUX MPOTPaMHHMX KOMIUIEKCIB Y
BUTRHOMY JOCTYMi, fKi O BIAMOBiJaTM MOXKIMBOCTI TMPOBEACHHS YCiX €TalliB aHaji3y B OJHIN
nporpami: BiJl eTay BBEICHHS JIaHKX JI0 TeHepairii 3Bity [1, 2].

Ha ocHoBI 1iux BUMOT 0yn0 po3po0IieHO HOBHIA mporpamHuii 3aci6 mig Hazsorw QuS [3]. Oxguum i3
HOro 3aBJlaHb € IHTETPYBAHHA Ta KOOPJAMHYBaHHS pPOOOTH IHIIMX MPOrpaMHUX 3aco0iB, sKi
BUKOHYIOTh OKpeMi eTanu aHaiizy. Cepes TIONMOXIJHUX XiHOMIHY Ta mippoio[1,2-a]xiHOdiHY icHY€
3Ha4YHA KUTBKICTh 010JI0T1YHO aKTUBHUX CIOJIYK HITUPOKOTO CIEKTPY Jii, IKI MOKYTh CTAaTH OCHOBOIO
U1l HOBUX Oloperynstopis [2, 4]. /Iy BUOOpY TakMX CIIOJNYK BUBYA€THCS CHEKTP IXHOI 010JI0TIHHOT
aKTUBHOCTI, PiBE€Hb MOTEHIIHHOT TOKCUYHOCTI, BU3HAYA€ThCA iXHS (QapMakoguHamika. Came UM
MOSICHIOETHCSI MTPAKTUYHA JOLIIbHICTh BUKOPUCTAHHS METO/IIB XEMOIH(POPMATHKH.

MerToro ToCHiKEeHHs € CUCTeMaTU3allisl Ta y3arajlbHEHHS J1aHUX, OTPUMAaHHUX €KCIIEPUMEHTATbHUMHU
METOJaMH Uil CTBOPEHHS MOJYJIBHOTO Oa3ucy, SKUil Hajam Moxke OyTH BHUKOPUCTAHUM [UIst
HAIpPaBJICHOr0 Ta OUIBII CEIEKTUBHOIO MOIIYKY 010aKTUBHHUX CTIOJIYK 13 3aJaHUMH XapaKTePUCTHKAMH.

MATEPIAJIM TA METOJU JOCJIIKEHHSA

Crionyku, BUKOpHUCTaH1 SIK TeHepalibHa BUOIpKa — TIOMOX1/IHI X1HOMIHY Ta nipposo[1,2-a]xiHodiHy, —
CKJIaJaloTh YacTUHY OaraTopidyHOi eKclepuMeHTalbHOi 0a3u  jabGoparopii  GioTeXHOJIOTIi
(1310J10T1YHO aKTUBHUX PEUYOBUH 3ar0Opi3bKOr0 HAI[IOHAJIBHOTO YHIBEPCUTETY [2, 4].

Jlnisi MpOBEACHHS KOMIT FOTEPHOTO EKCIIEPUMEHTY BHUKOPHMCTAaHO HOBHMM MporpaMHuil 3acié min
Ha3Boro QuS [3]. OxamM 13 HOTO 3aBIaHb € IHTErpyBaHHS Ta KOOPJWHYBAaHHS POOOTH I1HIIUX
MIPOrpaMHUX 3aco0iB, SIKIi BUKOHYIOTH OKpeMi eramu aHamii3y. Llg po3poOka ckiamaeTbcs 3 JBOX
YacTHH: iHTepJeiicy KOpHCTyBayua y BUTJISAII BeO-CTOPIHKHY Ta BeO-cepBepy. Y paBIiHHS TPOTrPaMOI0
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(BeO-cepBepoM) 3MIMCHIOETHCS depe3 BeO-CTOPIHKY, Ha SKiH pPO3MIIIYeTbCS HEOOXiTHUI
IHCTpyMEeHTapiil Ta MaHes b Ha SKY BUBOAATHCS PE3YJIbTATH aHAIIZY.

s mporpamua po3poOka HanmucaHa MoBoto mporpamyBanHs Object Pascal (Be6-cepsep) Ta JavaScript
(iaTepdeiic kopucTyBaya) 3 BUKOPHCTaHHSAM TOTOBHX KjaciB Ta 0i0mioTek (Ararat Synapse,
LCLBase, SynEdit) 3 Bigkputum BUXiZHUM KoxoM. J{7s BuKoHaHHS okpemux eraniB QSAR anamizy
BHUKOPHCTAHO PsiJl MPOrpaMHKX 3aco0iB, Takux sk: PaDEL-Descriptor, McQSAR Ta in. [5-7].

I[lepeBipka MpaBUIILHOCTI Ta KOPEKTHOCTI pOOOTH POrpaMu 3/1iiCHEHA IIUISIXOM IPOBEICHHS aHATI3y Ha
OCHOBI BXe iCHyrounx pe3ynabTariB QSAR 3 myOmikamii y BiMOBIIHUX HAYKOBHX >KypHayax. [[is
OTPUMAaHHS KOPEJSIIAHIX MOJIENIC TPOBEACHO psA AaHANI3IB 3 BHUKOPUCTAHHSIM TE€HETUYHOTO
anroputMy. CTaTUCTHYHA XapaKTEPUCTUKA OTPHMAHUX PIBHSHB MOPIBHSHA i3 BIJIIOBIHOIO CTATUCTHYHOIO
XapakTepucTHKOIO piBHsIHL QSAR Mogeneit 3 BiiOpaHuX is iepeBipku myoikaii [8-12]. 3aranbuuii
00csiT BUOIPKHU, BAKOPUCTAHOT ISl KOMIT FOTEPHUX PO3PaxyHKiB, — moHa 150 cromyk.

JlocmipKeHHs IPOBeIeHO 1BOMa etanaMu. [lepimmii eran — BU3HaYeHHs (Di3UKO-XIMIYHHUX [TOKa3HUKIB
Ta MOKAa3HUKIB TOKCUYHOI Iii 32 00paHUMU MapaMeTpamMu (PO3UMHHICTD Y BOJL, JinodinbHicTh, LC50
ms Fathead minnow, Daphnia magna, IGC50 Tetrahymena pyriforms, LD50 — dakrop
610akyMyIIALii, CyMapHUil MOKa3HUK eMOPIOTOKCUYHOI Ta TepaTOreHHOI aKTUBHOCTI, TecT Eitmoca).

Jpyruii — mporpaMHUi aJIrTOPUTM BUKOHAHHS pOo3po0IieHol MeToanku npoBeaeHHs QSAR nocimimkeHHs
13 TIONOX1JTHUMH X1HOJIHY Ta Iipposio| 1,2-a]xiHomiHy. [3 BUKOpUCTaHHSIM BJIacHOI IPOTrpaMHOi PO3POOKU
QuS moOymoBaHO KiJlbKa THCSY PErpeciiHMX piBHSHB 13 PI3HOI CTAaTUCTHYHOIO HAIMHICTIO Ta
MIPOTHOCTUYHOIO cuitoro. Crioyatky cepesi HUX Oys0 BiliOpaHo JMIIe Ti piBHAHHS, KBaApaT KoedilieHTa
xopensanii R? Ta kBagpar kxoedimienta kpoc-aminanii Q? sxux 6Gimpme 3a 0,7. Ilicns woro Gyio
MIPOAHANI30BaHO OTPUMaHy ApPYyry BHOIpKy Mopeneld. I3 apyroi BuOipku BimiOpaHO Mojeni, IO
BUKOPHCTOBYBAIHU He GiNbIIle YOTHPHOX JIECKPUITOPIB MoIeKymsapHoi ctpykrypu (IMC). R? ta Q? 6y
Ounbie 3a 0,75, piBHAHHS HE MICTUIIO CrielM(iYHIX MaTeMaTUYHUX (PYHKIIIH, sIKi BAKOPHUCTOBYE y CBOTH
poboTi renernunmnii anroput™ [13 McQSAR (nanpuknan, QyHKIii “miHiMymy” Ta “MakcumMymy”).
Cepen oTpuMaHuX piBHSIHB BUOPAHO TPH, BUKOPHUCTAHI SIK KiHILIEB] perpeciiiHi MoJeri.

PE3YJBTATH TA IX OBTOBOPEHHSI

[IporpaMuuii anroput™ 3abe3nedye BUKOHAHHS po3poOsieHoi MeToauku mpoBereHHsS QSAR
JIOCITIKEHHS;

— nepenada HanamrtyBaHb QSAR ananizy pa3oM i3 JaHMMHU MO OYJOBY CTPYKTYP MOJEKYH Ta
BIJIOBIIHUMHU €KCTIEPUMEHTAIILHUMU JIaHUMU CEpBEpa;

—  OIpalfoBaHHs BXIJHUX JaHUX KOPHUCTyBaua CEPBEPOM Ta CTBOPEHHS BXITHUX MAaHUX AJIS Py
orepariu:

1) momyK SHEepPreTHYHO BUTITHHX KOH(OpMAIiif MoJjekysn (i3 MiHIMaJIbHOK MOTEHIIHHOO
EHEPTI€I0);

2) BHpPIBHIOBAaHHS CTPYKTYP 3a madaoHoM (Structural alignment) — BGip TaKOro mpocTOPOBOTO
PO3MIILIIEHHS MOJIEKYJISIPHOI CTPYKTYpH 0e3 3MiH JOBXKMH 3B’SI3KiB Ta BaJICHTHUX KYTiB, 3a
AKOTO CTPYKTYPH MOJIEKYJ MaKCUMAJIBHO “HAaKJIAIal0OThCSI” OJIHA HA OJIHY;

—  (opmyBanHA BXiHUX JaHUX U1 po3paxyHKy JAMC, po3paxyHok /IMC;

— (opmyBaHHS BXIIHUX JaHUX JJI1 TOOY0BH MaTeMaTUIHO1 Mojieni (Bi01p Ta 00’ e HAHHS TaHUX
KOpHUCTyBayda pazoM i3 pozpaxoBanumu JIMC), moOyoBa MaTeMaTHIHUX MOJCIICH;

— aHaJi3 OTPUMaHUX pE3yJbTaTiB (COPTYBAHHS MOJENEH 3a peNeBaHTHICTIO, TeHepauis Gopmyi
Ta CTBOPEHHS KIHIICBOTO 3BITY);

— BHUJAyYa CTAaTUCTUYHO HANOIUIBII JTOCTOBIpHUX MOJENEH KOpUCTyBaueBi y BeO-Opaysep pasom
13 3BITOM.
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OpnHi€r0 3 TOJOBHUX OCOOIMBOCTEH POOOTH MPOrpamMH € MOXIIUBICTD HEperjsily Ta peaaryBaHHS
MPOMDKHUX —PEe3yNbTaTiB, TOOTO MOXJIMBICTh TMPOBEACHHS aHalidy B aBTOMATUYHOMY Ta
HaIIBaBTOMAaTHYHOMY pexuMi. JIJis BUKOHAHHS 3aja4 po3poOsieHO MeToauKy mpoBeneHHS QSAR
aHaJi3y JJs MiABHUILEHHS PIBHSA KOHTPOJIIO PE3YJIbTATiB BUKOHAHHS KOXKHOIO €Talmy Ta TOYHOCTI
pe3ynbTartiB (puc. 1).

“ocalhost 1y qus 1t B~ O f| ¢ QuS QSAR Server
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Work with sdf-bases

| cov oxoutun aom | Gens iwnaream sor J ezt § sveacr § snowsar § gousin | gensor § severmar | sevemansa Jorox Jawes L e

s div mu ez oo 2t

Puc. 1. Intepdeiic kopuctyBaua y BUIVISAI BeO-CTOPIHKU

ANTOpPUTM TOCHTI/DKEHHS BKJIIOYA€ TIPOMDKHUN IMIIOPT JOCHIPKYBAaHUX CTPYKTYpP Ta BBEIEHHX
ekcriepuMeHTanbHuX nanux y [13 mmust podoru 3 monekymsipaumu BJI MDL/ISIS Base nust Ginbin
3py4HOI poOOTH 31 CTPYKTypaMH Ta TOB’SI3aHUMH 3 HUMHU JaHUMH (puc. 2):

1) 3pyuHwmii aHaNi3, peJaryBaHHs, COPTYBaHHS JaHUX;
2) TeHepallisi CMCTeMaTHYHUX Ha3B 3a HoMeHkaTyporo IUPAC;
3) dopmyBaHHs BUOIPOK MOJICKYIISIPHUX CTPYKTYP;

4) mouIyK 3a CTpPYKTYpHHMH (pparMeHTaMHu.

B = C Jl e 0uS: OSER Server

Window for opening the
compound database in the
format .sdf

Puc. 2. IlpoMikHHI IMITOPT JOCTIKYBAaHUX CTPYKTYP
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Jlnst reHeparii koH(opMepiB 3 HAMEHIIIO MOTEHLIIHOI0 eHepriero BukopuctaHo 113 Ballon [9, 13].
Omxe, copmoBaHO dUiTKMA anroput™m mnpoBeacHHS QSAR anamizy, pe3yiabTyrodi MOACHTI SIKUX
MOYKHA JIETKO MOPIBHIOBATH OJIHA 3 OJTHOIO.

[Tinbip koH(OpMEpIB IS JOCTIKYBaHMX CIOJYK BHKOHaHHM 3a momomororo I13 Ballon.
Minimizamis eHeprii Mpoxoausia METOAOM MOJIEKYJSIPHOI MEXaHIKH 13 pPO3CTABJICHHSM CHIIOBUX
nmapameTpiB Ha atomax y cuiioBomy nosi MMFF94. Cepenne po3paxoBaHe 3HAYECHHS MOTEHIIIHHOT
eHeprii oTpuMaHMX KOoH(oOpMamild TOCTiKYBaHUX CIONYK cKkiaigo Ommsbko 140 x/lx/mMonb, 1o
CBITYUTH MPO TapHY MIiHIMI3AIlI0 MPOCTOPOBOI reomMeTpii. BupiBHIOBaHHS CHOJIYK TPOBEACHO 3
BukopucranusMm nporpamu OBFIT, sxa Bxoauts 10 ckiamy mporpamuoro komiiekcy OpenBabel.
BupiBHIOBaHHS CIIONYK NpoOBeeHO 3 BUKopucTaHHAM nporpamu OBFIT, ska BXomuTh 10 ckiamy
nporpamMHoro komiuiekcy OpenBabel. Pesynbryrodi BuUpiBHSHI CTPYKTYpH 300paskeHi Ha puc. 3.

3HaYCHHS CEPeIHBOKBAAPATHYHOIO BiAXWIECHHS aroMHux mo3umii RMSD  (root-mean-square
deviation) st BUPIBHSIHUX CTPYKTYp CKiiayio B cepenaboMy 0,26, 1110 TaKOX € MOKa3HUKOM T'apHOTO
BUPIBHIOBaHHSI CTPYKTYp, 3BaXKAI0UM Ha JIOCUTh 3HAYHY BiIMIHHICTH Y JIOBXHHI KapOOHOBOTO LIUKITY
Ta CTYIEHI PO3TaIy)KEHOCTI 3aMicHUKIB. [HIekc reomerpuuHoi noaiouocti (Shape similarity index)
JUI  HEUTpanbHUX CIoNyK (TOOTO 3a BUHATKOM coineil) ckinaB y cepeanbomy 0,77. Inaekc
reoMeTpu4HOl MOAIOHOCTI, 3BakeHUX 3a 3apsmamu (charge weighted shape similarity), ckimas y
cepenuboMy 0,58, 1o cBiIYUTH MpPO 3HAYHY PI3HUIO Yy JOKai3alii €JIeKTPOHHOI TYCTHMHU Ha

Puc. 3. TIlpocropoBi koH(poOpMaIii ZOCTIIHKEHUX CTPYKTYp (CTPHKHEBA MOJIEINb BiJOOPayKEHH)

Amnani3z ¢i3UKo-XIMIYHUX BJIACTUBOCTEH Ta OTpUMaHuX 3HaueHb JIMC npuBIB A0 BHUCHOBKIB I[0JIO
3aJIeKHOCTI MDK CTPYKTypaMHU JIOCIIKYBaHOTO Habopy cmnoiyk Ta LDS50 mis mumei mpu
BHYTPIIIHBOOYEPEBHOMY CIIOCO01 BBEJICHHS:

—  BIPOTIJHICTb MPOSIBY TOKCUYHOTO €PEKTY 3pOCTaE, SIKIIO:
+  3HaYeHHs MoJApHOI pedpakiii cknagae menme 70 v,
*  3HauveHHs JinogineHocTi (LOg P) GinbIiie 3a ouHUITO;
* cymapHa KiuTbKicTh aTromiB MeHmIa 3a 30;
—  BIPOTiJHICTb NMPOSIBY TOKCHYHOTO €(heKTy MEHIIA y CIOJIYK, 10 MAlOTh:
e OUIBbLIY KUIBKICTh BUIBHUX KHUCJIOTHHUX TPYI (KapOOKCHIIbHUX);

*  MEHIIE 3HAYEHHs IHTErpaJIbHOI CyMH aTOMHUX MOJIIPH3aLild MOJIEKYJIH, BKIIOUAI0YH aTOMU
['ipporeny;

*  OUTBIIY KUTBKICTh METHIIBHUX TPyl Ta/a00 aToMiB OKCHUTeHY.
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Omxe, MOXHa 3pOOMTH TIPUIYLICHHS, IO HaBeACHI (aKTOpH, SIKI KOPETMOIOTH 13 30LIBIICHHAM
PIBHS TOKCHYHOCTI, MOXKYTh OYTH IOB’SI3aHI 3 KpallliM TPAHCIIOPTYBAaHHSM CIONYK (BIITOBIIAIOThH 1M
YUHHHUKAM) KPi3b MEMOPaHH KITITHH: OLTbIIA JTMOMUTHHICTh, MEHILIMI PO3Mip MOJIEKYITH, 3HAUESHHS MOJIIPHOL
pedpaxiiii (xapakrepusye THCHUNA 00’ €M MOJICKYJIH ) i, BIAIOBIHO, MEHIITY 3aTHICTh JI0 TOJISIpU3allii.

Amnanniz, nposenennii y [13 DMax Chemistry Assistant, 61111010 MipOtO HiATBEPIUB iICHYBaHHS IBOX
3aKOHOMIpHOCTEH 3MeHIIeHHs 3HaueHHss LD50:

— IS CTPYKTYP, SIKi BIAPI3HSIOTHCS TUTBKA aTOMOM TaJOreHy B 6-My TOJOXKEHHI XiHOJIIHOBOTO
IIUKJTy, TOKCHYHICTB cniaaae B psai Br > Cl > H, F;

— KO 3aMIIIEHHIO MiJAJa€ThbCd MEpKanTorpyna B 4-My THOJOXKEHHI XIHOMIHY (5-My s
nipposio[ 1,2-a]XiHOMiHY), TO TOKCHYHICTh TaKHUX CIIOPITHEHUX CIIOJIYK CMaJae i3 30UIbIIEHHIM
JIOBXKMHU Ta CTYINEHS HACHYEHOCTI KapOOHOBOTO JIAHIIOTa 3aMiCHUKA.

Opnak mis pisHUX (i3UKO-XIMIYHUX Toka3HHKIB Ta JIMC nmeski cnonykd HE MiANajaioTh Mif IO
TEHICHIIIIO, 1[0 CBIAYUTH MPO OUIBII CKIAIHWNA XapakTep 3B’SI3Ky TOKCUYHOI il Ta MeTaboIi3My
CHONYK y >kuBOMY oprasizmi i Biamosimaux JIMC. BukopucroByrounm koxeH 3 obOpanux [13,
po3paxoBaHo nporHo3oBane 3HaueHHs LDS0 3 Bukopucranusm HoBux nodynoBanux QSAR moxeneit
a00 Ha OCHOBI BXK€ ICHYIOUHX MOJICIICH.

Haiikpamii pe3ynbTaTH Olep)KaHO NMPH BUKOPHUCTaHHI PO3MIMPEHOro BapiaHTa mpoBeaeHHs QSAR
aHaimizy B mporpami QuS.

ABTOpU OTpUMAIH TaKy PEerpeciiHy MOJEIb:

-log(ICso) = 115.6581 » most ** potential + (-0,1763) » Q2 + (-6.094) 5" + 0.0058 M
SK(hydrophobic area) — 5.1891 R2=0.8467 ,Q?=0.745

BuxopuctoByroun po3pobnenuii nmporpamuauii 3acid QuS, oTpuManu psia MoJenel, ceped SKHUX
MOKHA BUIUTUTH JIBa HEJIHIMHI piBHSHHSA (B OCHOBI SIKHX JISKHUTH po3noaut ['aycca):

—[RDF40m—2.4726]2 —[ATSC6C+0.0735585]%
ICso = 86.0001 ¢ ¢ 2001373517+ 158.536 e ¢ 2--0000116416 4 7.14676 « 1028 o

—[minHCsats+19.943]% —[ATSC8e+0.367634]2 —[ATSC7e+0.368691]% (2)
e 2¢[-1.77109]2 4+ 39.1001 e e 2°[-0.00388236]2 4+ 32 5387 e @ 2¢[-0.0037202]?
R2 =0.993323, Q% = 0.990805

—[BCUTp—-11-5.5998]% —[BCUTp—-11-5.66103]2
ICsp = 156.35 ¢ 2+0.00750412]>  + 81 5964 e ¢ 2°[0.000250681]>  + 10,2161 e
—[nAtomLC—0.0112086]% (3)
e  2+[-00854556]? R2 =0.927005, Q? = 0.932162

[Neprre piBHSHHS Ma€ HAMOUTBITY IPOTHOCTHYHY CHITY, Y IPYTOMY — BUKOPHCTOBYIOTHCS JIMTIIE /1Ba J]
NIPY BUCOKIHM MPOTHOCTUYHIH cuiti. 3HaueHHs oKa3HUKIB Jino¢iuisHocTi (Log P) nocnimxyBaHux cromyk
3HAXOAThCA y AianasoHi Bix -0,67 1o 4,84. [1pu 1ipoMy cepeHii MoKa3HUK CKIaaae OJU3bKO 2,5.

BcranoBeHo, 1110 CroTyKH, TOJI0OBHOO (PYHKIIIOHAIBHOKO TPYIIO0 SIKUX € 3AJIUIIIOK ITPOITAaHOBOI KUCIIOTH
13 aMIHOTPYIIOI y 2-My TIOJIOKEHHI, MalOTh 3HAUHE BIIXWUJICHHS BiJ CepeIHbOro 3HavyeHHs Log Py
Bij’eMHy oOnacte. Ilpu 1iboMy yckinagHeHHs: ab0 3aMillleHHs] aMiHOTpYIH 301blIye nmoka3Huk Log P.
MaxkcumaneHe 3HaueHHs Log P Mae crionmyka, 1o xapakTepu3yeTbesi HasBHICTIO (PEHITTBHOTO pajfKaa.
INokazuuk pozunHHOCTI (Log S) nexuts y miana3oni Bix -5.88 mo -3.27. CepenHe 3HaYE€HHS CKJIAJIA€
puOIM3HO -4.20), 1110 301Ta€ThCs 3 IHTEPBATIOM 0araThoX BIIOMEX JIIKAPCHKUX 3ac00iB [2].

OTtpumani pe3yibTaTH MEPEBIPKUA CBiAYATH MPO MOXKIUBICTH BUKOPHCTAHHS LHOTO MPOrPaAaMHOTO
pimenHs ais npoBeneHHs QSAR anamizy, BITHOCHY ONTUMAIBHICTh BUOPAHOTO HAOOPY CTOPOHHIX
IIPOrpaMHUX 3ac00iB Ta 3arajgbHOi BUOpaHoi MeToauKku npoBeneHHss QSAR ananizy nporpamoro, six
MIHIMYM, y M&XaX 3p00JICHUX MePEeBIPOK BITHOCHO PE3yJIbTATIB 00OpaHUX JJIs arpoOariii myomKaItin.

Bicnuk 3anopizvko20 HauionaibHoZo yHIGepcumeny Ne 2,2017
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10.

11.

12.

13.

BUCHOBKHA

[IpoananizoBaHO Ta CHCTEMAaTH30BaHO JaHI MPO OCHOBHI TOKCHKOJOTIYHI, (hi3UKO-XIMIYHI
BJIACTUBOCTI TIOMOXIAHUX XIHOMIHY Ta mippodo[ 1,2-a]xiHominHy.

Po3pobiieno ta ampo6oBano metoauky QSAR anamizy juist TOCHTIIKEHHS TOKCHKOJIOTTYHHMX
BJIACTMBOCTEH opraHiyHuX crnoidyk. CTBOpeHO HOBe mporpamHe 3a0e3nedeHHs QuS mis
npoBeieHHs aBToMaTH30BaHoro QSAR aHnarizy.

[ToGynoBano Ta ampoOOBaHO HOBI MaTeMaTHYHI MOZEN ‘‘CTPYKTypa-TOKCHYHICTB JUIs
MPOTHO3YBAaHHS  3HA4Y€Hb BEJIMYMHM  HAITIBJICTAIbHOI  JO3M  TIOMOXIIHHUX  XIHOJIHY
1 mipposo[1,2-a]xiHominy.
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OBJII'ATHO-AHAEPOBHI
TA PAKYJIBTATUBHO-AHAEPOBHI MIKPOOPI'"AHI3MUA
IHPU TOCTPOMY HEKPOTHUYHOMY ITAHKPEATHUTI

[Motoumnosa B. B., 'BoitnexoBcpkuii B. T.

Komynanvnuii 3axnao Kuiscoroi oonacnoi paou “Kuiscvrka obnracua xniniuna nikapus’”
04107, Vkpaina, Kuis, boecogymiscovka, 1
Hayionanvnuii meowunuii ynieepcumem im. O. O. Bozomonvys
03056, Yxpaina, Kuis, np. I[lepemocu, 34

Vika.ptch@gmail.com

OcoOnuBICTIO JIKYBaHHS NALi€HTIB S3 T'OCTPHUM HEKPOTHYHHMM IIAHKPEATHTOM € HAsBHICTH MIKPOOHOTO
KOMITOHEHTY. MeToro po0GoTH Oysl0 BUBYEHHS BUIOBOTO CKJIaly OOJIiraTHO-aHaepOOHUX Ta (aKyIbTaTUBHO-
aHaepOOHHUX MIKpOOPTaHi3MiB B OTIEPATHBHOMY MaTepiali BiJf XBOPUX Ha TOCTPUI HEKPOTHYHUH MaHKPEATHT.
Oo6cTexxeHo 86 MaIieHTIB 3 AiIarHO30M TOCTPHI HEKPOTHIHHUN MAHKPEaTHT, 3 HUX 51 MalieHT 90I0BivO01 CTaTi
(cepenniit Bik "onoBikiB ckiamgaB 49,6 = 11 pokiB) Ta 35 xiHOYOI (cepenHii Bik XiHOK — 56 £ 12 pokiB).
BcranoBneHo, 1mo Mikpodiuopa HpH TOCTPOMY HEKPOTHYHOMY IIaHKpEaTHWTi HecTabiibHa, ane BHUIU
MIKpOOPTaHi3MiB, IO BHUIUICHI, € OCHOBHUMH 30yTHHUKAMH THIHHHX yCKJIaJHEHb TOCTPOTO IAaHKPEATUTY B
00CTEKEHHNX XBOPHUX.

Kniouosi cnosa: eocmpuii Hekpomuunuli naukpeamum, o01icamuo-aHaepoOHi MiKpoopeanizmu, akyremamusHo-

anaepooOHi MIKPOOP2aAHIZMU.

IMorounnora B. B, !'Boiiuexosckuii B.I.  OBJIMATHO-AHADPOBHBIE U ®AKVYJIbTATUBHO-
AHADBPOBHBIE MUKPOOPI'AHU3MbBI TIPU OCTPOM HEKPOTHUYECKOM IIAHKPEATUTE /
KommyHnaneHoe mnpeanpusitue KueBckoro oOmactHoro coBeta “KueBckas oOnacTHash KIMHHYECKAS
6ompHUIa”, 04107, Ykpamna, Kues, BorroByroBckas 1; "HarmoHaneHUH MeTUITHHCKHIN YHUBEPCUTET
mM. O. O. boromonena, 03056, Ykpauna, Kues, mp. [To6ensr, 34
OCOOCHHOCTBIO JICYCHHST MAIMEHTOB C OCTPBHIM HEKPOTHYECKHM MAaHKPEAaTHTOM SBISCTCS HAIMYHE
MHUKpPOOHOTO KOMITOHEHTa. Llenbio paboThl OBUTO M3y4YeHHE BHIOBOI'O COCTaBa OOJNMTAaTHO-aHAdPOOHBIX U
(aKyTpTaTHBHO-aHA’POOHBIX MHKPOOPTaHM3MOB B OIICGPATHBHOM MaTepHalie OT OONBHBIX OCTPBIM
HEKPOTHUYECKUI TaHKPEATHTOM.
O6c¢cnenoBano 86 MaMEHTOB C JUArHO30M OCTPBIM HEKPOTHUECKUI TAHKPEATUT, U3 HUX 51 MarueHT My>KCKOTOo
mojia (CpeIHU BO3pacT MYK4YMH cocTaBisul 49,6 + 1,1 sieT) u 35 >keHckoro (cpemHuil BO3pacT >KEHIIUH —
56 + 12 set). YcTaHOBJICHO, YTO MUKPOGIIOpa MPU OCTPOM HEKPOTHYECKOM MAaHKPEATHTE HEe CTaOWIbHA, HO
BHBl MHKPOOPTaHW3MOB, BBIICICHHBIX, SBJISIOTCS OCHOBHBIMH BO30YIUTEIIIMH THOWHBIX OCJIOXKHEHUI
OCTPOTO TMaHKpeaTUTa y 00CIeTOBaHHBIX OOJIBHBIX.
Kntouegvle  cnoea: ocmpwlii  HeKpOMUYECKUll  NAHKpeamum,  oOIU2AMHO-AHAIPOOHbIE  MUKPOOP2AHU3MYL,
Gaxyremamugro-anaspooHvle MUKPOOP2AHUZMBL.

Potochilova V. V., 'Voicehovskii V. G. OBLIGATNO-ANAEROBIC AND FACULTATIVE-ANAEROBIC
MICROORGANISMS AT AN ACUTE NECROTIC PANCREATITIS / Communal establishment of the Kyiv
regional soviet is the “Kyiv regional clinical hospital”, 04107, Ukraine, Kyiv, Boggovytivska 1; National
Bogomolets Medical University, 03056; Ukraine, Kyiv, Peremogy ave, 34

Recently, more and more data appear that confirm that in the etiology of purulent necrotic pancreatitis an important
place, along with aerobic and facultative anaerobic microorganisms, occupy obligate anaerobic bacteria.

The main clinical and morphological forms of pancreatic infection are infected pancreatic necrosis and
pancreatic abscesses and suppuration of false (post-necratic) cysts of the pancreas.

Recently, the number of patients with inflammatory diseases of the pancreas has increased, especially in the
elderly with complicated forms of pancreatitis, and the absence of a single pathogenetically determined
treatment method does not contribute to a decrease in the high mortality rate for purulent-septic postoperative
complications.

The obtained results confirm the necessity of comprehensive studies on the establishment of etiology, the study
of pathogenesis, and the improvement of treatment tactics in the purulent-inflammatory diseases of the pancreas.
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86 patients diagnosed with acute necrotizing pancreatitis were hospitalized in the surgical department of the
Kyiv Oblast Clinical Hospital of Kyiv Oblast during the period from 2011 to 2016. Of these, 51 male patients
(59,31 %) and 35 female (40,69 %).
Purulent content from the pancreas was taken from each patient, both during endoscopic examination and
during surgical interventions and with sanation of the abdominal cavity.
To isolate anaerobic microorganisms, a fresh or pre-cooked thioglycolic medium with resazurin was used. The
thioglycolic medium, prepared in advance, was regenerated in a water bath for 45 minutes at a temperature of
100 °C.
To select the facultative anaerobic microorganisms, selective and elective nutrient media were used and the
material was also scattered using the Gold method. At the same time, the material was sown in a sugar broth,
from which every 24 hours they moved to a dense nutrient medium.
In the examination of 86 patients with purulent content, 254 strains of microorganisms were isolated. Of these,
151 strains are isolated from the material obtained during endoscopic examination. 103 surgical strains of
microorganisms were identified during surgical interventions and during sanation of the abdominal cavity.
The number of bonded-anaerobic bacteria was higher during endoscopic examination than during surgical
interventions and sanation of the abdominal cavity.
This may be due to the fact that bonded-anaerobic microorganisms die when oxygen enters the salivary bag
after surgical intervention, or because patients during the surgical intervention stage have already been
impulsively receiving aggressive antibiotic therapy.
Evaluating the data obtained, we can conclude that the microorganisms that are presented in acute necrotic
pancreatitis are variable. Associations of microorganisms were allocated more often. Less isolated
monocultures of microorganisms. In patients with acute necrotic pancreatitis, 254 clinical strains of
microorganisms, which were 21 species, were studied. The obtained types of microorganisms are the main
causative agents of acute necrotic pancreatitis in the examined patients.
In the study of pus during and after surgical interventions, it has been established that the microflora of purulent
necrotic pancreatitis is more often represented by the microorganisms of the families Enterobacteriaceae,
Pseudomonadaceae and Clostridiaceae. Therefore, we can assume that pancreatic contamination occurs from
the gastrointestinal tract, in violation of the barrier functions of the intestinal mucosa as a result of translocation.
Conducting microbiological research in dynamics showed that there is a change in the qualitative composition
of the microflora purulent content obtained during and after surgical interventions, compared with the
microflora obtained during the endoscopic examination.
In our study, 254 cultures of facultative anaerobic and obligate anaerobic microorganisms were analyzed,
which included 10 families, and 2 cultures of fungi of the genus Candida.
It was established that microflora in acute necrotic pancreatitis is not stable, but the types of microorganisms
isolated are the main causative agents of purulent complications of acute pancreatitis in the examined patients.
Bacterial translocation from the lumen of the intestine, due to the violation of the barrier function of the
intestinal wall, is considered to be the main mechanism of the onset of purulent-septic complications of acute
necrotic pancreatitis, which is confirmed by the results obtained.

Key words: acute necrotic pancreatitis, obligate anaerobic microorganisms, facultative anaerobic microorganisms.

BCTYII

OcTtaHHIM yacoM 3’4BISETbCA BCe OUIbIIE JaHUX, SKI MIATBEPKYIOTh, 110 B €TIOJOrIl THIHHOTO
HEKPOTHYHOT'O MAaHKPEATUTY BaXKJIMBE MicCIle, MOPsA 3 aepOOHMMHU Ta (aKyIbTaTUBHO-aHAEPOOHUMHU
MIKpOOpraHi3MamHu, 3aiiMaroTh o0JiraTHo-aHaepoOH1 OakTepii. I3 JiTepaTypHUX JaHHUX BIOMO, IO
aHaepoOHi OaxTepii BuaistoThes y 20 %-70 % Bumazxis [4,7,8].

OCHOBHUMHM KJIIHIKO — MOpdonoriyHuMu GpopMaMul iH(eKLii TiAIUTYHKOBOI 3271031 € iH(pIKOBaHUN
MaHKPEOHEKPO3 1 MaHKpeaTOreHH1 aOCIeCH Ta HArHOEHHS HECHPaBXKHIX (IOCTHEKPOTHYHUX) KICT
MIIMTUTYHKOBOI 3a103u [2]. 3TiHO 3 JiTepaTypHUMH JTaHUMH, OCHOBHUMH 30yaHUKaMU 1HQEKIii
MINUTYHKOBOT 3aJI03M BBAXKAKOTh TMPEICTABHUKIB Mikpodaopu kumeunuka: E.coli — 24 %,
Pseudomonas spp. — 12 %, Klebsiella spp.— 9 %, Enterobakter spp. — 13 %, Proteus spp. — 6 %,
Enterococcus faecalis — 8 %, Staphylococcus aureus — 13 %, Streptococcus spp. — 9 %,
Bacteroides fragilis — 6 %, Candida albicans — 5 % [5, 6, 8, 9].

OcranHIM YacoM 30UThIIMIIACS KUIBKICTh XBOPHX 13 3alaJbHUMH 3aXBOPIOBAHHSAMHU IMiJIILTYHKOBOL
3a51031, O0COOJIMBO B OCI0 MOXMJIONO Ta CTAapeuoro BIKY 3 YCKIaJHEHMMH (hopMamMM MaHKPEATUTy, a
BIZICYTHICTh €JJMHOI IMaTOT€HETHYHO OOYMOBJICHOI TAaKTHUKH JIIKYBAaHHS HE CIIPUsE 3HIKEHHIO BUCOKOTO
PIBHS JICTATLHOCTI MPH THIHO-CENTHYHUX MICISONEPAIlifHIX YCKIIaTHEHHSX . 3a TaHUMH PI3HUX aBTOPIB,
JIETaTbHICTB MPY THIMHHUX MaHKpeaTUTax KOJIMBAETHCA B Mexax 4,28-5,50 %. [Tpu nokanizoBaHux popmax
THIMHUX TIAaHKPEATUTIB TIPOTHO3 4YacTo CHpUSTAMBHA. He BupimeHicTh mpoOieMu JiKyBaHHS
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YCKJIQJIHEHUX (pOpM THIHHOTO MTAaHKPEAaTHTy OUYEBH/IHA, & BUBYEHHS POJIi MIKpPOOPraHi3MiB, B €TIOJNOTI] Ta
MaTOTeHE31 3alalbHUX 3aXBOPIOBAaHb IMIJIUTYHKOBOI 3aJl03M 10 KIHII HE BHBYEHA Yy 3B 3Ky 3
HEJIOCTATHBOIO PO3POOKOIO Ta BIPOBA/HKEHHSIM METO/IB IIarHOCTUKU B MEAWYHY ITPAKTHKY.

Kpim ToOro, ogepkani pe3ynbTaTH MiATBEPPKYIOTh HEOOXIIHICTh IPOBEIACHHS BCEOIYHUX
JOCII/DKeHb 3 BCTAHOBIICHHS €TIONIOTIl, JIOCTI/DKEHHS IATOTeHe3y, YAOCKOHAJICHHS TAaKTUKU
JKyBaHHS IPU THIHHO-3aNaJIbHUX 3aXBOPIOBAHHSX ITiIIITYHKOBOI 3aJI03H.

Mertoto nociiKeHHs 0yJ10 BUBYCHHS KUIbKICHUX Ta AKICHUX XapaKTePUCTUK 00JIIraTHO-aHaepOOHUX
Ta pakynbTaTUBHO-aHACPOOHUX MIKpOOPTraHi3MiB B OIIEpaTUBHOMY MaTepiaJii BiJl XBOPUX HA TOCTPHUI
HEKPOTHYHUI MaHKPEATHT.

MATEPIAJIM TA METOU JOCJIIKEHHSA

Ho xipypriunoro BimmiieHHss KomyHanmeHoro 3akmany KwuiBcbkoi oOmacHoi pamu “KuiBchbkiid
obnacHii KIiHIYHIN JikapHi” B iepioa 3 2011 mo 2016 pik rocmitanizoBaHo 86 Mali€HTIB 3 JIarHO30M
TOCTpUH HEKPOTHYHHMI MaHKpeatuT. I3 Hux 51 mamient domoiuoi crarti (59,31 % mamieHTIB)
ta 35 xiHo4oi (40,69 %).

['HiliHMIA BMICT 13 TAIITYHKOBOT 3271034 BiIOMPABCs B KOKHOTO Malli€HTa K IPU €HIOCKOMIYHOMY
JOCITIJKCHHI, TaK 1 i1 Yac ONEepPaTUBHUX BTPYUYaHb, a TAKOXK IPHU CaHAIISX YEPEBHOI TTOPOKHHUHHU.

Marepian TpaHcnmoptyBasim A0 OaktepioiyoriuHoi jmabopaTopii BIAMOBIAHO A0 HpaBui 3abopy Ta
TpaHCIOPTyBaHHs MaTepiany [11].

I1ix yac nociiakeHb BUKOPUCTOBYBAJIM CTAHIapPTU30BaH1 CyXi IMOKUBHI CEpPeIOBHILA TPOMHUCIOBOIO
BUPOOHUIITBA.

Jlis  BUAUICHHS aHAaepoOHUX MIKPOOPTaHI3MIB BHKOPHUCTOBYBAJIM CBDKE abo 3a3/majeriahb
IIPUTOTOBAHE TIOTJIIKOJIEBE CEPEOBHUIIE 3 pe3a3yprHOM. TioriikosieBe cepeioBUILEe, IPUTOTOBICHE
3a3aleri/ib, pereHepyBain y BOJAsSHIN O0aHi BpoaoBxk 45 XxBUIMH npu Temieparypi 100 °C.

VY mpoOipku 3 MiATOTOBIEHUM CEPEJIOBHINEM 3aciBaju JOCTIIKYBaHUN Matepiai. J{is 3MeHIIeHHs
audy3ii KMUCHIO 3 MOBITPS MICis MOCIBY NMPOOIPKH 3alMBaIM CTEPUIBHUM Ba3eIMHOBUM MAacjoM
(ToBiumHa mapy 1-1,5 cm).

[axy6artiro npoBoawm ripu Temnepatypi 37 °C npotsrom 48-72-96 ronuH A0 MOSIBH BUAUMOTO POCTY
OakTepiil y mpobipkax.

JInsi TpoOBENEHHS HACTYITHOTO €Tamy MIKpOOpraHi3MH, IO BUPOCIHM B NPOOIpKax BijgOWpaiu
TMIMETKOO JIs TOAAJIBIIOTO MOCIBY Ha 30araueHuit 5 % KpoB’stHUI M’ ICONENTOHHUM arap 1 po3ciBain
3a ['oniom 11 ofepKaHHS 130JIbOBAHUX KOJIOHIH.

Jlnst BuaiIeHHs (paKyJIbTaTHBHO-aHACPOOHUX MIKPOOPraHi3MiB BHKOPHCTOBYBAJIU CEIICKTHUBHI Ta
€JIEKTUBHI IOXKHBHI CEpPEOBHINA 1 pO3CIBAIM MaTepiay Takok 3a MetonoMm l'omma. OgHOYacHO
Marepiai 3aciBalid B I[yKPOBUHN OYIBbHOH, 3 SKOTO KOXHI 24 TOAWMHU pOOWIIM TIEpPECiB Ha IMIUIbHI
MO’KUBHI CepeIOBUIIIA.

Inentudikariiro MikpoopraHi3miB MpoBOAWIN Ha MikpoOionoriunomy anaiizaropi VITEK 2 compact 5
(Dpanmisn).

YMoB aHaepo6io3y jnocsramu B anHaepocratax GENbox 7,0 L ta GENbox 2,5 L BupoOHHIITBa
Biomerieux, ®panuis, i3 BuUKopuctanusm anaepornakeriB GENboOX anaer BupoOHmiTBa Biomerieux,
@pannis. Kontponms anaepo6io3y mpoBoawin TecT-cTpidkamu Anaer Indikator BupoOHuIITBa
Biomerieux, ®paHnirisi.

PE3YJBbTATH TA IX OBTOBOPEHHSI

[Ipu o6cTexxenHi 86 marmieHTIB 13 THIHHOTO BMICTY OyJ0 BHUIIIEHO 254 mTamiB MIKpOOpTraHi3MiB.
I3 Hux 151 mTamiB BUAUIEHO 3 MaTepialy OTPUMAHOTO MIPH €HIO0CKOMiYHOMY oOcTexkeHHi. [1ix gac
ONEpPAaTUBHUX BTPy4YaHb Ta IPH CaHALIAX YepeBHOI NOPOXHMHM BuaieHo me 103 mramu
MiKpooprasi3mis (Tabdm. 1).
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Tabmuus 1 — KinbkicHME ckian MIKpOOpraHi3MiB, BUAUICHUX I3 Marepialy XBOPHX Ha THIHHUIMA
HEKPOTUYHUI NAHKPEATUTy NPU €HIAOCKOMIYHOMY OOCTE)XEHHI Ta ITiJ] Yac ONepaTHBHUX BTPYdYaHb,
a TaKOXX MIPU CaHALISAX YePEBHOI MOPOKHUHU

KineKkicTh BUAUIEHUX IITAMIB
. o [1ix yac omepaTUBHUX
I'pynu MIKpOOPraHi3MiB | [Ipy engockomigHOMY % BTpYyYaHb i pH %
JOCIIIIKEHH], a0bc CaHaIlisgX 4epeBHOT
MOPOXKHHUHU, a0C
dakynbTaTUBHI aHaepOOH 93 61,4 % 96 93,2 %
OGuiratHi anaepoou 56 37,0% 7 6,8 %
I'pubn 2 1,6 % 0 0%
Bceroro 151 100 % 103 100 %

Bupineni mramu MIKpOOpraHi3MiB MpPEICTaBICHO B OCHOBHOMY (paKyJIbTaTHBHO-aHAEPOOHUMHU
Oaxrepisimu, BitHecennumu jio BuiB: Klebsiella pneumoniae, Escherichia coli, Pseudomonas aeruginosa,
Acinetobacter baumannii, Enterobacter cloacae, Burkholderia cepacia, Enterococcus avium,
Enterococcus faecalis, Enterococcus faecium, Staphylococcus epidermidis, Staphylococcus aureus,
Staphylococcus pseudintermedius, Streptococcus sanguinis, Kocuria Kkristinae, Kocuria rosea,
Leuconostoc mesenteroides spp. cremoris, Bacillus cereus.

KpiMm Toro, Oymo BuAileHO o0OdiraTHO-aHAepOOHI MIKPOOPraHi3MH, BITHECEHI JO BHUIIB:
Anaerococcus prevotii, Veillonella spp, Clostridium group, Clostridium innocuum, Clostridium sordellii,
Peptoniphilus asaccharolyticus, Bacteroides ureolyticus, Fusobacterium spp. Ille Oyno BumineHO
2 wrramu Candida spp.

Sk 6aunmo 3 Tabnuib 2 Ta 3, KITBKICHUH CKIIa/ BUALTEHUX MIKPOOPTaHi3MiB SIK TPH €HAOCKOMIYHOMY
00CTeKEHHI TakK 1 MiJl yac OlepaTUBHUX BTPYYaHb Ta MPU CaHAIISIX YEPEBHOI MOPOKHUHU PI13HUBCS.
KinbkicTh 00iraTHO-aHaepoOHUX OaKTepii MpH €HIOCKOMIYHOMY 00CTEeXEHH1 Oyia OUIbIION0, HIX
MiJ] Yac OTepaTUBHUX BTPYYaHb Ta CaHAIISAX YEPEBHOI MOPOKHUHH.

Tabnuus 2 — BuaineHi MikpoopraHisMu Ta iXHi acoliamii mpu eHJI0CKONIYHOMY OOCTEKEHH1

Ne Bunineni Buau MikpoopraHi3miB Ta ix acoriarii KiHB.KiCTB
3/m ITaMiB, adC
1 2 3
1 | Bacteroides ureolyticus 2
2 Clostridium sordellii 2
3 Peptoniphilus asaccharolyticus 2
4 | Clostridium group 2
5 Veillonella spp. 2
6 | Anaerococcus prevotii 4
7 Clostridium innocuum 4
8 Enterococcus faecium 11
9 Enterobacter cloacae, Clostridium group 2
10 | Escherichia coli, Bacteroides spp. 4
11 | Staphylococcus epidermidis 3
12 | Staphylococcus aureus, Clostridium group 1
13 | Acinetobacter baumannii 3
14 | Klebsiella pneumoniae, Bacteroides ureolyticus 3
15 | Pseudomonas aeruginosa, Bacteroides ureolyticus 1
16 | Bacillus cereus 1
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[TponosxenHs Tabm. 2

1 2 3
17 | Staphylococcus pseudintermedius 1
18 | Enterococcus faecium, Escherichia coli, Anaerococcus prevotii 3
19 | Enterococcus faecium, Klebsiella pneumoniae, Clostridium innocuum 3
20 | Staphylococcus epidermidis, Escherichia coli, Clostridium group 2
21 | Klebsiella pneumoniae, Pseudomonas aeroginosa 1
99 Staphyl_ococcus epidermidis, Burkholderia cepacia, Bacteroides 1

ureolyticus
23 | Staphylococcus epidermidis, Enterococcus faecium, Clostridium sordellii 3
24 Staphylococc_us epidermidis, Klebsiella pneumoniae, Peptoniphilus 3
asaccharolyticus

25 | Escherichia coli, Streptococcus sanguinis, Bacteroides ureolyticus 2
26 | Acinetobacter baumannii; Kocuria kristinae; Veillonella spp. 2
97 Staphylococc_us epidermidis, Enterobacter aerogenes, Peptoniphilus 3

asaccharolyticus

28 | Candida spp., Enterococcus avium 2
29 Staphyloq(_)ccus epio!ermidis, En_terococcus faecium, Acinetobacter 3

baumannii, Bacteroides ureolyticus
30 Staphylocc_)ccus epidermidi_s, Kle_bsiella pneumoniae, Leuconostoc 9
mesenteroides spp. cremoris, Veillonella spp.

Tabmuus 3 — Buaineni MikpoopraHisMu Ta iXHI acowialii MmiJ 4ac Ta Micjis ONepaTUBHUX BTPyYaHb
Ta caHalliil YyepeBHOI MOPOKHUHU

Ne Buaineni Buau MikKpooprai3MiB Ta ix acorriarii KiHB.KiCTB
3/ ITaMiB, adC
1 | Anaerococcus prevotii 1
2 | Enterococcus faecium 10
3 | Kocuria rosea 1
4 | Escherichia coli 9
5 | Staphylococcus epidermidis 2
6 | Staphylococcus aureus 5
7 | Klebsiella pneumoniae 7
8 | Pseudomonas aeruginosa 2
9 | Fusobacterium spp; Escherichia coli 1
10 | Enterococcus faecium; Escherichia coli 4
11 | Enterobacter cloacae; Escherichia coli 2
12 | Enterococcus faecium; Klebsiella pneumoniae 9
13 | Bacteroides ureolyticus 3
14 | Clostridium sordellii; Escherichia coli 2
Staphylococcus epidermidis; Enterococcus faecium;
15 . .. 9
Acinetobacter baumannii

I{e Mmoxxe OyTH OB’ SI3aHO 3 TUM, IO OOJIITaTHO-aHAePOOHI MIKpOOPTaHi3MH THHYTH IPH MOTPATUISTHHI
KHCHIO B CaJbHUKOBY CYMKY TICJsl XIpypridyHOTO BTpy4YaHHs, a00 TOMY IO MAIiEHTH Ha eTari
OTICPAaTUBHOTO BTPYYaHHS BXKE IMIIIPUYHO OTPUMYBAIM arpecHBHY aHTHOAKTEpialbHYy Tepario.
Bunineno 56 mtamiB 00iraTHO-aHaepOOHUX MIKPOOPTaHI3MIB MPH €HJAOCKOIIYHOMY JTOCIIKESHHI,
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a i 9ac Ta MIC/sl ONEPAaTUBHUX BTPYYAHb 1 MIPH CaHAI[ISAX YEPEBHOI MOPOKHUHHA BUIUTIH JTUIIIC
7 wtaMiB. byio BuauieHO 3 maTepially, SKHH BiIOMpaBCSA IMPH EHIOCKOIIYHOMY JIOCHIKCHHI,
93 mramMu  akyJIbTaTUBHO-aHAEPOOHUX MIKPOOPTaHi3MiB, a TijJ Yac ONEpaTUBHUX BTPy4YaHb Ta
caHaIliii Y4epeBHOI MOPOKHUHH BUILICHO 96 mTaMiB (paKyIbTaTHBHO-aHACPOOHUX MIKPOOPTaHI3MiB.

3HmwkeHHs Oap’epHOi (QYHKIT HUTYHKOBO-KHIIIKOBOTO TPAKTy MIKPOOPTaHI3MH 3 TIPOCBITY
KHIIICYHUKA, SKI TOTPAIUISIIOTh y CAaJbHUKOBY CyMKY B pe3yJibTarTi TpaHciokamii. Sk Bimomo 3
JiTepaTypHUX JUKepeln, OakTepiajbHa TPAaHCIOKAIisS 3 MPOCBITY KUIICYHHKA, KA BiIOYBA€TbCS
BHACIIIJIOK MOpYIIEeHHs 0ap’e€pHOT QYHKIIIT KUIITKOBOI CTIHKH, 1110 BBAXKAE€THCSI OCHOBHUM MEXaHI13MOM
BUHUKHEHHSI THIHHO-CENTHYHUX YCKJIaJHEHb TOCTPOTo MaHKpeaTtuty [2].

[TopiBHAHHS maHuX TaOMUIB 2 Ta 3 TOBOAMUTH, IO MPU SHIOCKOMIYHOMY OoOCTe)eHHI Mikpodiopa
Oyna OuUIbII PI3HOMAHITHOIO, MIKPOOHI acoriamii 3ycTpiyaimucs uyacrtime, a aHaepoOHi
MIKpOOpraHi3Mu OyiH BHJIUICHI B MOHOKY/IbTYpi y 18 marienTiB. [Ipu qocmimkeHHI THOIO, B3STOTO
MiJ Yac ONEepaTMBHHUX BTPydYaHb Ta CaHalii 4YepeBHOI MOPOXKHWH 3 THIHHOTO BMICTYy, aHaepoOHI
MIKPOOPTaHi3MH BU/ILIEHI B MOHOKYJIBTYPI JIUIIE Y 4 MAalli€HTIB.

OmuiHror04M OTPUMaHI JlaHi, MOKHAa 3pOOHMTH BUCHOBOK, MIKpOOpPTaHi3MH, SKi MpEACTaBICHI MpU
TrOCTPOMY HEKPOTHMYHOMY TMaHKpeaTuTi, BapiaOenbHi. AcoIialmii MIKpOOpraHi3MiB BHIUISIIHCS
yacrime. Pigie BUAISUTICS MOHOKYJIBTYPH MIKPOOPTaHi3MiB. Y XBOPHX I3 TOCTPUM HEKPOTHYHUM
MaHKpPEaTHUTOM OyJ10 BUBYEHO 254 KIIIHIYHI ITAMU MIKPOOPTaHi3MiB, 1110 ckianu 21 Buj. Y Tabmurisax
2 Ta 3 HaBeJEHI JaHi M0 YUCIIy BUBYCHUX MTaMiB. HaBejeHi BUIU MiKPOOPTraHi3MiB € OCHOBHUMH
30y JHUKaAMH FOCTPOT0 HEKPOTUYHOTO NMaHKPEATUTY B OOCTEIKCHUX XBOPHX.

[TpoBeneHHsT MiKpOOIOJOTIYHOTO JOCHIIKCHHSI B JUHAMII TOKa3aJio, MO BiAOYBAETHCS 3MiHA
SAKICHOTO CKJaay MIKpoQIOpH THIHHOTO BMICTY, OTPUMAHOIO IIiJl 4ac Ta Micls OMNEepaTUBHUX
BTPY4YaHb, IIOPIBHIHO 3 MIKpPO(IIOPOIO, OTPHMAHOIO ITPH €HAOCKOMIYHOMY OOCTEKEHHI.

[Ipu mocnimkeHH] THOIO MiJ Yac Ta Micis ONEepaTMBHUX BTPY4YaHb, BCTAHOBJIECHO, 110 Mikpodiopa
THITHOTO HEKPOTHMYHOTO IAaHKPEAaTUTy YacTille TMpeAcTaBlieHa MIKpOOpraHi3MaMH pOJUH
Enterobacteriaceae, Pseudomonadaceae i Clostridiaceae. Tomy MOxHa 3pOOUTH TPHUITYIICHHS, 10
KOHTaMiHaIs MIJIUTYHKOBOI 3ajio3d, 10 BiaOyBajacs 3 IIJIYHKOBO-KHUIIKOBOTO TPakKTy, MpHU
nopyiieHH1 6ap’epHUX QyHKIIIH CIHU30BOI 000TOHKH KHILIEYHUKA B Pe3yNbTaTi TPAHCIOKAIIi.

VY nochipKeHHI mpoaHanizoBaHO 254 KynbTypu (akylIbTaTUBHO-aHAEpOOHUX Ta oOOJIraTHo-
aHaepOOHMX MIKPOOpPraHi3MiB, skl BXoawu 10 10 ciMeicTB, Ta 2 KyabTypu rpudis poay Candida.

Hapnani ruiaHyeThest IPOTHO3YBaHHS Tepediry Ta KOMILIEKCHOTO JIKYBAaHHS MAI€HTIB 13 TOCTPUM
HEKPOTHUYHUM IAHKPEATUTOM, CIIPUYMHEHUM SIK (aKyIbTaTUBHO-aHAEPOOHUMHM, TaK 1 0oOdiraTHo-
aHaepOOHUMHU MIKPOOpPraHi3MaMH, 1110 JO3BOJIUTh MMOKPAIIUTH PE3YyIbTATH JIIKYBAHHS TAKUX XBOPHUX.

BUCHOBKHA

1. BcraHoBiieHo, 1110 MiKpoQJuiopa pu rocTpoMy HEKPOTUYHOMY ITaHKpeaTUTi HecTallabHa, ajie BUJIU
MIKpOOPTaHi3MiB, HI0 BHJUIEHI, € OCHOBHUMHU 30yIHHKAMH THIHHUX YCKIAIHEHb TOCTPOTO
MAHKPEATUTY B 0OCTEKEHUX XBOPHX.

2. bakrepianbHa TpaHCIOKAIlis 3 MPOCBITY KUIIEYHHWKA BHACITIIOK MOPYIIEHHs Oap’epHOi QyHKIIT
KHIITKOBOI CTIHKH BBa)KA€THCSI OCHOBHUM MEXaHi3MOM BUHUKHEHHS THIITHO-CENITHYHUX YCKJIaHEHb
TOCTPOr0 HEKPOTUYHOTO MAHKPEATHUTY, 110 MIATBEPKYIOTh OJIepkKaHi pe3yIbTaTH.
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BUMOI'Y 1O O®OPMJIEHHSI CTATEH Y
“BICHHUK 3AITOPI3LKOI'O HAIIIOHAJIBHOT'O YHIBEPCUTETY”
(CEPIA ““BIOJIOI'TYHI HAYKHN”)

Jlo npyKy nmpuilMaroTbCs CTaTTi YKpaiHCHKOIO, POCIMICHKOIO Ta aHTJIMCHKOI MOBAaMH, LIO BiAMOBINAalOTh TEMATUI cepii BUAaHHA U
MICTATh HOBI HayKOBi pe3y/bTaTH, HE OMyOJIiKOBaH1 paHilIe.

3a CTPYKTYpOIO CTATTS Ma€e Bi[MOBiaTH BUMOTaM, 3aTBEPKCHIM MOCTaHOBO Tpesuii BAK Vkpainu Big 15.01.2003 p. Ne 7-05/1
“IIpo migBHIIEHHS BUMOT JI0 (h)axOBHX BHJaHb, BHECEHUX 10 repernikiB BAK Ykpaian”, ToOOTO MiCTHTH Taki HEOOXI/HI eIeMCHTH:

- IOCTAHOBKA NMPo0JieMHU y 3araJbHOMY BUTJIAI Ta 11 3B’ 30K 13 BOKIMBIMU HAYKOBUMH UM NPAKTHYHUMH 3aBJaHHSAMH,

- aHaJi3 oCTaHHIX J0CJHiIKeHb i myOJikauiil, B SKUX 3al10YaTKOBAHO PO3B’SA3aHHS AaHOI NPOOJIEMH 1 Ha SIKi CIUPAETHCS aBTOD;
- BHMIUICHHS] HeBHPiLIEHNX paHillle YaCTHH 3arajibHoi MPo6/1eMH, KOTPUM IPUCBIYYETHCS O3HAYCHA CTATTS;

- ¢opmyaroBaHHSA Wijeil cTaTTi;

- BHKJaJ OCHOBHOT0 MaTepiajy JOCTiTKeHHs 3 IOBHIM OOIPYHTYBaHHSIM OTPHMaHHX HAYKOBUX PE3YJIbTATIB;

- BHCHOBKH 3 JaHOTO JOCJI/DKCHHS i MePCNeKTHBH MOAATBINNX A0CTI/IZKeHb Y TAHOMY HAIPSIMKY.

Buknag matepiamy ctaTti Mae OyTH MOCHiZOBHUM, JOTIYHO 3aBEPIICHHM, i3 YITKUMHU (OPMYIIOBAHHSAMH, IO BHKIIOYAIOTHh
noJBiifHe TiiymMaueHHs abo HempaBWJIBHE PO3yMiHHS iH(opMalii; MOBa TEKCTy Mae BiANOBINATH JITEpaTypHUM HOpMam, OyTH
npodeciiiHOIO 1 JTaKOHIYHOI0. ABTOpP 3000B’sI3aHUIl 3a0€3NEYNTH BHCOKUH HAyKOBHU PiBEHb BHKJIAQACHOTO MaTepialy, MOBHOTY
1 CHCTEeMHICTh BUCBITJICHHSI TUTAHHS, IOCTOBIPHICTb PE3YJIBTATIB 1 JAHUX, IIJ0 HABOJS THCS, IPABIIIBHICTh IIUTYBAHHS Ta IIOCHJIaHb
Ha JiiTeparypHi Jpkepena. CTaTTi MyOIiKyIOThCS MOBOIO OpUTiHAIY.

1. MAKET CTOPIHKH

Jnst opuriHaig-MakeTa BUKOPHCTOBYeThcs popmat A4 3 momsamu 3 ycix OokiB - 2 cM. [y BUIUIEHHS OKpeMHX
€JIEMEHTIB CTATTi 3aCTOCOBYIOTHCS TaKi TapHITYPH, pO3MIpH MIPUQTIB Ta HAYSPTAHHS:

- g YIK: Times New Roman, - 12 mrr, HeXXMpHUH, yCi TIPOITUCHI;

- 3aroJIOBOK CTaTTi - 14 nT, HAMiBXUPHUH 1O LIEHTPY;

- JUIs TIPI3BHIL, iHiIiaIiB aBTOpiB, - Times New Roman 12 mr, yci ctpouHi;

- Ha3sB i agpec opranizamiii: Times New Roman, - 12 mrt, yci ctpousi, Kkypcugom;
- ajapecu enektpoHHoi momty: Times New Roman, - 12 i, yci crpoysi;

- 71 3arOJIOBKIB aHOTAIi}, MPi3BHII aBTOPIB, HA3B 1 a[pec oprauizaiiiii Ta Tekcty aHorartiii: Times New Roman,
- 10 T, KIrOUO06I CLosa - Kypcusom, MKPSAAKOBHI THTEpPBAI - OJMHAPHHN;

- OCHOBHOTO TEKCTY, BUHOCOK, MOCHJIaHb, MIAMUCIB 0 PUCYHKIB Ta HAAMKCIB Hax TabiuisMu: Times New
Roman, - 14 mr.

JUTSI TIJI3aTOJIOBKIB - 14 IIT, HANIBXUPHUH, yCi IPOITUCHI;
[HTEepBan Mix ad3anamu - 6 T, MKPSAKOBHHA IHTEPBA - MOJTYTOPHUH.

V pasi HeoOXigHOCTI Ui mpH(GTOBUX BUAUICHb Y TaOMHIIX i PUCYHKaX J03BOJSIEThCS 3actocoByBat mpudt Courier New. [Tis
CTHJTIICTHYHOTO BUAUICHHS (ParMeHTIB TEKCTYy BIXKHBAIOTHCS HAUEPTaHHSA: KYpCHB, HAMIBKUPHUHA, HAIMIBKHAPHUH KypcHB 31
30epexeHHsIM rapHITYpH, po3Mipy WpUQTy Ta iHTepBaTy ad3ary.

2. THIIOT'PA®CBHKI HOT'OJIZKEHHSA TA CTHJIIL
YK BKazyeThcs B IEPIIOMY PSIKOBI CTOPIHKY 1 BUPIBHIOETHCA 32 JIIBUM KPaeM.
3aroJy10BOK cTaTTi HAOUPAETHCS B HACTYHOMY 32 Y JIK psAAKOBi 1 BUPIBHIOETHCS IO LIEHTPY.
VY TpeThOMY PSJIKY 3 BUPIBHIOBAHHSM I10 IIEHTPY 3a3HAYAOTHCS MPi3BUINA, iHilian aBTOpIB.

Y HacTymHOMY psAKY pO3MIITyeThes iH(pOpMaIlis MIOA0 MOBHOI aApecH Ta HA3BHM Oprasi3amii, ge mpamroe
(HABYA€ETHCA) ABTOP, KA TAKOK BUPIBHIOETHCS 110 LIEHTPY (KYPCUBOM).

UYeTBepTHii pAIOK MICTUTD adpecy el1ekmpoHHOL nowmuy aemopis, po3TallloBaHy Mo IEHTPY.
Jani po3aMilIyroThcst aHOTamii (110 5 peueHb KO)KHA) YKPATHCHKOI0 Ta PociiicbKko MoBaMu

3 KIII040BUMH ciioBami. Ilepuioro ciiii po3MililyBaTi aHOTALIiF0 MOBOIO OPUTIHAIY, Heped HACHYRHOK AHOMAUIE
MMOBUHHA OYTH BKa3aHa Ha3Ba CTATTi, IPI3BHIIA Ta iHIIIaJIM aBTOPIiB, IOBHA aJipeca Ta Ha3Ba YCTAHOBH.
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I3 HacTymHOTrO ab3ally MOCHiIOBHO HAOMPAIOTHCS 1 BUPIBHIOIOTHCS IO IIMPHHI 3ar0J0BOK CTaTTi AHIJIiiCHKOIKO
MOBOIO, TpPaHCIITEPOBaHI MpI3BHINA, IHII[IATM aBTOPIB, HAa3BH 1 aJpecH Opramizaiiii, sSKi MOBHHHI OyTH
MIPEJICTaBJICHI aHTJIACHKOI0 MOBOIO, Y TOMY YHCII KpaiHa 1 MiCTO, 32 BHHATKOM Ha3BH BYJIHIII, SIKa MOJAETHCS
TpaHCIiTepalli€er.

I3 HactynHOTO psAaKka po3milnyerbest po3iupeHa (1,5 cTopiHKH) aHOTalig 3 KIOYOBUMH CIIOBAMH aHTJIHCHKOIO
MOBOIO.

I[Ipu momaHHi cTaTTi aHIUiliCbKOI MOBOK, aHOTAIlil AHMIIHCHKOIO, YKPAlHCHKOI Ta POCIHCHKOIO MOBaMH
MOBUHHI OyTH OZIHaKOBi Ta iHpOpPMaTHBHI. [X 00cAT HOBHHEH OyTH He OIbIe I’ ITH PEUCHb.

ITicns aHoTaniif 3 ab3ally BUKJIAAA€ThCsl OCHOBHUM TEKCT CTATTi.

OCHOBHHI TEKCT CTaTIi nopuHeH MaTH Taki po3aimi: BCTYII, MATEPIAJIU TA METOAU JOCJIIKEHHSA,
PE3YJIBTATH TA IX OBI'OBOPEHHS, BUCHOBKU, JIITEPATYPA, REFERENCES.

3azonoexku naykoeux cmameii TIOBUHHI OyTH iHQOpPMATUBHUMH Ta MICTHTH TUIBKM 3araJlbHONPHHHATI
CKOpOYCHHS. Y TEepeKIIaal 3aroJIOBKIB CTaTe aHTIIHCHKOK HE IMOBHHHO OYTH HISKMX TpaHCTITEpamid, OKpiM
HEeMepeKJaJHuX Ha3B BJIACHUX IMEH, MPHJIaAiB Ta IHIMIMX OO0’€KTIB, IO MArOTh BJIACHI HAa3BH; TAKOX He
BUKOPHCTOBYEThCS HeNlepekyaaHuil cieHr. Lle cTocyeThes Takok aHOTAIliH 1 KIIFOYOBUX CIIIB.

Hanpukinni posainy BCTYII norpi6HO 3a3HaunTi MeTy J0C/ifKeHHs1, a HanpukiHii posnity PE3YJIBTATH
TA IX OBI'OBOPEHH/I - nepcnieKTHBH MOAAIBIIUX T0CTIKEHD.

Inocmpayii marote OyTH OpUTiHATEHUMH puUcyHKamu abo Qotorpadismu. Potorpadii ckanyroTbes y 256 Tpamamiax ciporo.
ImrocTpamii po3TamoByOTECS Yy BiAIOBIAHUX MICISIX TEKCTY CTATTi (II0 MOKJIMBOCTI YTOpi CTOPIHKH) 1 MOBHHHI OyTH MimnmcaHi Ta
MOCJTiIOBHO MPOHYMEpOBaHi apadcbkumu nudpamu: Puc. 1, Puc. 2. Homep pucyHKy Ta mignuc po3TalIoBYIOThCS 0€3M0CEpPEIHbO il
pucynkoM. Ko)keH pHUCYHOK Ta MIiAIKCH O HBOTO BKJIIOYAIOTHCS O TEKCTy IyOmikarii. CTBOpeHHsS rpadiuyHuX 00’€KTiB MOXe
3ilicCHIOBAaTHCS Oyab-IKHUM TpadidHuM penaktopoMm y ¢dopmari BMP daitnie. Bukonanus pucyHkiB 3acobamu Microsoft Word
3MIHCHIOETBCS Yepe3 BUKOPUCTAHHA KoMaHI maHemi “Pucomanume”. Ilimnucu 3miiicHOOThCS KoMaumorw “Hamamucw”. Yci rpadivni
KOMIIOHCHTH PHCYHKa 1 miamucu 00 ’€qHyroThCs KoMmaumor “I'pynmupoBarts” (MeHro “JleiictBus” Ha manemi “PucoBanme”) i
MOJAIOTHCS y BUIIIAAL OTHOTO rpadiqHOro 00’€KTa, IPUB’A3aHOTO JO TEKCTY 3 OOTIKaHHAM 3BepXy 1 3HH3Y. LmrocTpanii MaroTe OyTH
MiATOTOBaHI Ta MacIITa0OBaHi TAKUM YHHOM, 100 po3Mipu OyKB TEKCTY Ha LIFOCTPALisfX HE TEPEBUIIYBAIH PO3Mip OYKB OCHOBHOTO
TEKCTy cTarTi OimbIT Hixk HA 50%.

Taénuyi po3TAIOBYIOTHCS Y BIATIOBITHUX MICIIX TEKCTY CTATTi (IO MOIJIMBOCTI Yropi CTOpiHKH) 1 TIOBHHHI MaTH Ha3By Ta OyTH
MOCJITOBHO TPOHyMepoBaHi apabcbkumu 1udpamu: Tabmuis 1, Tabmuisg 2. Homep Ta Ha3Ba TaONHMIN PO3TAlIOBYHOTHCS
Oe3nocepeTHBO HaJl TaOIHIIMH.

Ilocunanuna na nimepamypni 0xycepena TOCIIIOBHO HYMEPYIOThCS apaOCEKUMHK IH(PaMH B MOPSIKY MOSBHU B
TEKCTi CTaTTi 1 3a3HAYAIOTHCS Y KBAJPAaTHUX IyXKKaX, B SIKMX BKa3YIOThCS MOPSAKOBUM HOMep mkeperna. Ilepemnik
JITEepaTypHUX JUKEPET MOBOIO OpPHTiHATY MOJA€ThCS B MOPSIKY IX HyMepamii Iiciisi OCHOBHOTO TEKCTy CTATTi 3
mig3aroigoBkoM: «JIITEPATYPA», sxuwii BUpIBHIOETBCS M0 MeHTpY. CHHCOK JiTepaTypu O(OPMITIOETHCS
BignoBinHo mo JICTY 8302:2015 “Indopmanis Ta mokymeHtaris. bibmiorpagiudHe mnocunaHHg. 3aranbHi
MIOJIOKEHHS Ta NIPABUIIA CKIIQAaHHS .

I3 HacTymHOTO a03aIly MOIAETHCS MEPEITIK JITEPATYPHUX JDKEpe JIATHHHIISHO 3 Tii3aronoBkoM: KREFERENCESY,
SIKU BUPIBHIOETHCS 110 LIEHTPY.

AHoOTaii, KITI0YOBI CII0BAa, OCHOBHUH TEKCT CTATTi, IEPEIIiK JIITepaTypHHUX JLKEPE MOBOIO OPHTIiHATY Ta JTATHHHICIO BUPiBHIOIOTHCS
3a JIIBHM Ta IIPaBUM KpasiMH.

ITpu odopmiieHHi cTaTTi HE JOMYCKAETHCA:

- TIIKPECIIOBAaHHS B 3ar0JIOBKAX, MIANKCAX 1 HAITUCAX;
- TOYaTOK CTOPIHKU HE3aBEPIICHUM PSIKOM;

- TIEPEHOCH CIIiB Y TEKCTi CTaTTi;

- 3aKiHYCHHS CTOPIHKH OJHMM ab0 JEKiTbKOMa MOPOXKHIMU PSKAMH, 32 BHHATKOM KIHIIS CTATTI T4 BHUMAJKIB,
CTIIPUYMHEHUX HEOOXiTHICTIO YHUKHEHHS BUCSYHMX IT113aTOJI0BKIB Ta ITOYATKy a03aIly B KiHIIi CTOPIHKY;

- YacTe BUKOPHCTaHHS BUHOCOK, SIKi TOBHHHI PO3IIISAATUCS SIK BUHSITOK 1 BYKHBATHUCS TUIBKU Y BUMAIKY AIHCHOT
HEOOX1THOCTI).

Ilpuiiom crarteii 10 ApPYyKy 3ailicHIOETbC penakuiiiHolo kodseriero BicHuka 3HY npu HasgBHOCTI Takux
JAOKYMEHTIB:

1) Tekcr crarti (erexmponnutl, y popmari doc, dOCX) HafCHIAETHCS €IEKTPOHHOO momToro. Hasea (haiina moBuHHA
MICTHTH TpaHCIITEpOBaHe IPi3BHILE HepPIIOro aBropa: (Hanpukiaz: lvanov_stattya. doc, docx);
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2) BimomocTi mpo aBTOpa (aBTOPIB), 110 MICTATH TaKy iHGOPMAIIIIO: TPI3BHILE, iM’sI, TI0 OATHKOBI; Miciie poOOTH
a00 HaBYaHHSI, [T0CA/a, HAYKOBUI CTYIIHb, BUCHE 3BAaHHSI, ajpeca JUis JTUCTyBaHHs, KOHTAKTHI Tene(oHH 3
KOJIOM MicTa, abo MoOiIpHII; (Hampukiaan: Ivanov_avtor.doc, docx);

3) BHUTAT i3 MPOTOKOJIY 3acizaHus Kadeapu/Biaaiay/1adopaTopii 1010 peKOMEHAAIIT CTaTTi 10 APYKY.

OmaTa 3a myOGuiKalio 3A1HCHIOETHCS MICH NPUNHHATTS pillleHHs peJaKiiiHol KoJserii mpo peKOMEeH a0 CTaTTi
JI0 IPYKY. 3TiJHO 3 BUMOTaMH JI0 APYKY MPUHAMAIOTBCS CTATTI 00csAToM 110 12 cTOpiHOK. SIKIO CTaTTS Mae OLIBIIHIA
o0csr, kKokHa cTopiHka (13-ta, 14-Ta TOIIO) CIIAYYIOTHCS TOIATKOBO.

CrartTi, peKOMEH/I0BaH1 A0 APYKY pelaKLifHUMK KONErisiMU, IPOXOAATh PeAaryBaHHs, KOPUTYBAaHHS Ta TEXHIUHY
BEPCTKY 3TiTHO 3 BUIaBHUYUM (POPMATOM 1 ITa0JIOHAMU BUIAHHS.

Haranyemo:

Jo mnyGnikauii npuiiMaroTbea CTaTTi, IO BiI3HAYAIOTbCA BUCOKUM HAYKOBHM DIBHEM IHiJTOTOBKH, MICTSTb
IMOOKUN CaMOCTIMHUN aHalli3 CydacHUX MPOOJIeM PO3BUTKY HAYKH.

VY cTaTTX 1 MOBIIOMIICHHSAX BUCJIOBJICHI TIOTJISAAM iXHIX aBTOPIB, SIKI HE 3aBXKIH 301Tal0ThCS 3 IMOTIISAaMHU PEAKIIii.

ABTOp Hece BiINOBIAAJIBHICTh 3a JOCTOBIPHICTh (PAKTUUHHMX AAHUX Ta iH(pOpMAIll, 1[0 MICTATBCS B CTAaTTHX,
YITKICTh BUKJIQJy TEKCTY, IUTYBaHHS, a TAKOXK 32 MOBHOCTHIIICTUYHUHN PiBeHb HAMMCAHHS MaTepiaiB.

Penakmiiina xoiterist 3[iHCHIOE 30BHIIIHE Ta BHYTPIIIHE PEICH3YBaHHS CTaTed Ta 3alMIIae 3a coOO0 IMPaBo
BIIMOBIIATH B 1X OIyOJIIKYBaHHI y pa3i, KOJIM CTAaTTi HE BiIOBIIAIOTh BUMOTaM.

Bionogidansni peoaxmopu: 3aoopoxcun Bikmopin FOniiena — 097-166-25-85; 098-549-01-09
Jebeocsa Hamanin leaniena — 050-970-03-01

Enexmponna nowma: visnik.znu.bio@gmail.com; lebnatalya@ukr.net

Aopeca peoakyinnoi padu 6ionoziunozo gpaxkynememy: 69600, Vkpaina, 3anopixcocs, eyn. I'ozons, 62
(1N kopnyc 3HY), k. 107.



301pHUK HAYKOBHX Ipallb

Bicnhuk 3anopizbko2o nayionanvsnozo ynieepcumdemy
bionoziuni nayxku

MNe 2, 2017

Texuiunnii pegaktop O. M. Mixeesa

Bepctka, nu3aifH-ipopo0Ka, OpHUriHaI-MaKeT i APYyK
BHUKOHaHI y peIaKIliiiHO-BUaBHUYOMY BiJIIiT
3amopi3bKOro HaIiOHATBHOTO YHIBEPCUTETY
ten. (061) 289-12-98
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3anopi3pkuil HaIllOHATBHNAN YHIBEPCHTET
69600, m. 3amopixxs, MCII-41
ByJI. JKyKOBCBEKOTO, 66

CBiIONTBO TIPO BHECCHHS Cy0’ €KTa BHIABHUYOI CIIPaBH
1o Jlep>kaBHOTO peecTpy BUIABIIiB, BUTOTiBHUKIB
1 pO3MOBCIOAKYBaviB BUAABHUYOT MPOIYKLIT
JIK Ne 2952 Bin 30.08.2007 p.



