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Genetic diversity of modern lines of hybrid pigs
based on variations in mitochondrial DNA sequence

Ye. O. Budakva’, K. F. Pochernyaev’, S. M. Korinnyi?, M. G. Povod?

budakvayelyzaveta@gmail.com

'Institute of Pig Breeding and Agricultural Production NAAS,
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?Poltava State Agrarian University,

1/3 Skovorody str., Poltava, 36003, Ukraine

3Sumy National Agrarian University,

160 Gerasima Kondratieva str., Sumy, 40021, Ukraine

In the study, we evaluated the genetic specificity of haplotypes in the population of
hybrid gilts (Large White x Landrace), (Landrace x Large White) from the SPE “Globinsky Pig
Complex” LLC and breeding sows of the Large White breed from the SE “DG named after
January 9"” using polymorphism of the lengths of the restricted fragments of mtDNA. The pur-
pose of the study was to determine if the process of creating specialized parent lines (of modern
cross-border breeds) reduces haplotype diversity. As a genetic material, bristles from sows of
the Large White breed (n=7) were used and epithelial tissue of pigs (Large White x Landrace),
(Landrace x Large White) — (n=37). DNA release from bristle samples was carried out using
ion exchange resin Chelex-100. For the study of the D-loop of the mitochondrial genome of
hybrid pigs (n=37) from the epithelial tissue of the auricle, a set of DNA-sorb-B nucleic acid
extraction kit from “InterLabService-Ukraine” LLC was used. The samples of epithelial tissue
of pigs’ ears were treated with fire from fuel tablet. For the analysis of the mitochondrial genome,
the method of polymorphism of the lengths of restricted fragments was used, amplified with
PCR. Genotyping of DNA samples of experimental pigs according to mitochondrial markers
was carried out with the involvement of the polysite method in accordance with the methodological
recommendations of K. F. Pochernyaev and M. D. Berezovsky (2014). The use of maternal
inheritance type markers (mtDNA) allowed to identify 2 maternal lines with specific haplotypes,
which participated in the creation of hybrid pigs and the formation of their haplogroup. The ge-
netic diversity of mtDNA subspecies of wild and domesticated pigs is limited by the existing lines.
Therefore, one haplotype of the mitochondrial genome does not indicate a specific breed, since,
several breeds have the same haplotype mtDNA — A, G, C, N, and O. The concentration of
haplotype A in tribal sows of Large White breed with a frequency (16%). In the hybrid gilts
(Large White x Landrace), (Landrace x Large White) the concentration of detected haplotypes is:
C (n=9) — Landrace, Hampshire, Wales, wild pig (20.5%); G — (n=5) Wales, wild pig (11.4%);
O (n=5) — Landrace, wild pig (11.4%); N (n=11) — Large White, Berkshire, Asian wild pig
(25%); D 9%, K 6.8% (n=7) — unknown among the breeds of domestic pig. We assume that
pigs of a Large White breed with haplotype A and hybrid pigs (Large White x Landrace),
(Landrace x Large White) with haplotype G, O, in particular D, K contain aboriginal genetic
resources. However, in the middle of the XX century, subspecies of wild and domesticated pig
breeds became less population-like due to decrease in the area of cultivation and increased
pressure from foreign breeds with high growth rates and breeding grounds. Thus, there is a risk
of extinction — existing haplotypes and those which have not yet been identified among domes-
ticated pigs (D, K). This suggests that the study should focus on classifying and identifying
the phylogenetic origin of pigs and the creation of a molecular genetic bank of producer boars
for environmental activities. The domestication process puts strong selective pressure on Sus
scrofa species through genetic processes such as inbreeding, genetic drift, natural and artificial
selection according to the desired signs. Over the past 9—10,000 years, human intervention
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has led to domesticated species that are morphologically, behaviorally, and genetically differ-
ent from their ancestors’ relatives. We believe that the “hybrid” subspecies of wild pigs with
some morphological features of a domesticated pig had a higher proportion of the full-genomic
ancestors of a domestic pig compared to the morphologically pure subspecies of wild pigs.
Animals with haplotypes D, K are the result of hybridization with European boars. Representatives
of haplotypes A (Large White, European-type Duroc, Mangalica); G (Wales, wild pig) — Italy;
C (Landrace, Wales, Hampshire, wild pig) — Ukraine, Poland, France; O (landrace, wild pig) —
Sweden, grouped into the European cluster of “mt-E” haplogroup. Pigs with the haplotype N —
Large White (Asian type), Berkshire, a wild pig belongs to the Asian cluster of “mt-A” haplogroup.
Over time, this led to almost complete disappearance of primary Middle Eastern ancestors
in the nuclear genomes of European domesticated pigs. Phylogenetic reconstruction of mito-
chondrial genome data from hybrid pigs reflects a clear geographical division of mtDNA data —
Eastern Europe and Asia. In particular, the subspecies of European and Asian wild pigs is the
ancestral foundation on the maternal line, which preceded domestication and breeding pigs
by hybridization. European and Asian haplotypes of wild pigs have shown that wild pigs from
regions such as Italy, Poland, France, Scandinavia, and Ukraine were also either domesticated
or at least initially included in domesticated pigs. The results of the study of the S. s. domestica
mitochondrial genome showed an intra-breed genetic diversity of hybrid gilts. This is due to the
selection strategy of international genetic centers, where, despite the consolidation of the genetic
structure in the inside of the center, significant general genetic diversity of the breed is ensured.
In addition, the above results indicate a connection between the frequency distribution of mtDNA
haplotypes and adaptation to different climate conditions. As a whole, the presented results
are an incentive to continue research on the study of the mitochondrial genome of modern
lines of hybrid pigs. Carriers of haplotype C, O, G, and N are the basis of maternal breeding
and improvement of the lines of hybrid pigs of the XXI century. It is necessary to take into account
the fact that the cleanest mother nuclei (Wild pig, Great Yorkshire, Landrace) are really clean
foundation for use in hybridization schemes, in the crossing over, in the formation and develop-
ment of modern hybrid lines of pigs. Despite this, the diversity of the mitochondrial genome in
the population of transboundary breeds persists.

Key words: origin, mtDNA, D-loop, haplotype, haplogroup, clade, cluster, breeding
sows of the Large White, hybrid gilts (Large White x Landrace), (Landrace x Large White),
PCR-RFLP analysis

[eHeTMYHE PI3HOMAHITTA JIiHIY CBUHEN Ha OCHOBI BapiaLlii MOCiA0BHOCTI MiTOXOHApPiaAbHOI AHK

Questions of the breed-creative process of domesti-
cated pigs (Sus scrofa domestica) when creating modern
hybrid lines of pigs, it is necessary to consider from the
definition of the concept “Origin”. Origin is the attribution of
animals to certain breeds, lines, families, or subspecies of
wild ancestors [18]. Eventually, the study of maternal lines
using mitochondrial DNA markers. The microevolution
process of breed formation has developed due to breed-
ing conditions — a process of domestication, hybridization,
selection, and selection of pairs. The requirements of mod-
ern breeding ensure the progressive development of the
genome of domesticated pigs. To organize maternal lines,
the most convenient way to study is mitochondrial DNA.
The main source of the mechanism of breed-creative
microevolution is hybridization, selection, and selection
in the conditions of the intensive domestication process.
The basis of the microevolution of S. s. domestica rep-
resentatives as a morphogenetic transformation of the
body of pigs are mutations and selection. It is microevolu-
tion that is the basis of labor formation in the conditions of
domestication. Modern domestication is explained by the
transformation of natural selection into artificial. It is worth
considering the fact that the intraspecific hybridization

of the current distant descendants of subspecies of wild
pigs in Eurasia, the selection process of populations that
have undergone domestication is the result of artificial
selection. Therefore, among modern representatives of
high-performance hybrid pigs, there is a multiple cascad-
ing repetition and permanent use of Asian and European
ancestral forms. This is effectively confirmed by molecular
gen etic analysis of PCR-RFLP using maternal inherition
markers. Studies of S. s. domestica microevolution at
the molecular genetic level confirm the fact that the main
source of the gene pool in the formation of the S. s. do-
mestica genome was the mitochondrial genome of Asian
and European subspecies of wild pigs (molecular-genetic
Euro-Asian heterozygosity genome in the microevolution
of S. s. scrofa). The study of S. s. domestica microevo-
lution using molecular genetic methods made it possible
to understand the specific direction of the mitochondrial
genome of a large breed of pigs and hybrid pigs of foreign
breeding. Subspecies of wild pigs of Asian origin took an
active part in the microevolution of modern S. s. domes-
tica representatives which come from the following sub-
species: S. s. Orientalis, S. s. cristatus, S. s. vittatus [4].
Commercial European domestic pigs are genetically more
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diverse than European wild boars, although historically the
latter represent the original population for domestication [3].
However, the genetic structure of pig breeds in Ukraine
represents wide geographical regions and various climatic
zones of Eurasia. Therefore, analysis of the genetic di-
versity and maternal structure of the population based
on genomic data is useful for finding out the demographic
history of pig breeds around the world.

Pigs (Sus scrofa) are among the first domesticated an-
imals and remain one of the most important species in the
agricultural communities of Eurasia [5, 19, 22]. S. scrofa
have been domesticated 8,000 to 10,000 years ago in
Eastern Anatolia and China [14, 21]. Most pigs were im-
ported into Ukraine from the UK and China. Many breeds
of pigs registered in the middle of the twentieth century
were obtained by crossing several basic populations from
different breeds, including Large White, Landrace, Hamp-
shire, Berkshire, Mangalica, Asian pigs, and eventually
the population of local subspecies of wild pigs. Although
in Ukraine pigs come from imported breeds. This led to
the emergence of unique characteristics that are specific
to modern breeds and hybrid pigs, through intensive
methods of selection work. The uniqueness is that mod-
ern pig populations differ from the “founding breed”, how-
ever, they are carriers of the haplotype of the maternal
type of inheritance. The question is that today there is not
enough literature on the breeds of pigs kept and bred in
Ukraine. It is possible that these breeds represent unique
genetic resources for local commercial pig lines. With this
in mind, the purpose of our research was to determine,
whether the process of creating specialized maternal
lines in modern transboundary breeds leads to reduce
haplotype diversity.

The Purpose of the Study

The purpose of the study was to determine whether
the process of creating specialized maternal lines in
modern transboundary breeds leads to a decrease in
haplotype diversity among the studied sample of hybrid
gilts (Large White x Landrace), (Landrace x Large White)
from the “Globinsky Pig Complex” SPE LLC and breeding
sows of the Large White breed from the “DG named af-
ter January 9" SE using polymorphism of the lengths
of the mtDNA restricted fragments.

Materials and Methods

The research was carried out in the conditions of
the genetics laboratory of the Institute of Pig Breeding and
Agricultural Production NAAS. To extract the D-loop of the
mitochondrial genome of hybrid pigs (n=37) from the epi-
thelial tissue of the auricle was used set DNA-sorb-B nu-
cleic acid extraction kit from the “InterLabService-Ukraine”
LLC. Samples of epithelial tissue from the ears of pigs
were treated with fire from fuel tablet for 5-7 seconds.
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After, the treated samples were crushed with a scalpel
in the amount of 0.20 g per 1 sample. After the study,
the samples were extracted by the sorbent method.

Samples of biological material — bristles from breed-
ing pigs of the Large White breed (n=7) were investigated
in SE “DG named after 9 January IPB and AIP NAAS”.
DNA release from bristle samples was carried out using
Chelex-100 ion exchange resin according to the meth-
od [6]. If necessary, ready samples of matrix DNA from
bristles and epithelial tissue were stored in the freezer
at a temperature of —20°C. Genotyping of samples of epi-
thelial tissue and bristles was carried out by PCR analysis
with its own selection of thermodynamic characteristics
of PCR taking into account the optimal concentration of
amplified samples and the length of 2% of the agarose
gel to confirm the results of 428 base pairs (table 1, 2).

Aliquot of PCR product (4 uL) was hydrolyzed with
Tasl endonuclease (Thermo Scientific™). DNA hydro-
lysis products were analyzed in 8% polyacrylamide gel
in electrophoresis buffer 1xTBE. Enzymatic digestion
was performed in a final volume of 10 L, including 5 pyL
(~0.1-0.5 ug of DNA) of the PCR product, 0.1 pL of Tas |
endonuclease (Thermo Fisher Scientific™) and 2 pL
Buffer 10X, together with nuclease-free water 2.9 to reach
final volume 9.9 pL. For electrophoresis in 8% PAAG for
accurate separation of fragments of restricted samples,
the optimal time and voltage of the electric field were
selected. pBR322 DNA/Msp | and pUC19 DNA/Mspl
plasmid DNA was used as a molecular weight marker.
Visualization of amplification and restraint products
was carried out by staining with ethidium bromide and
photographing on a transilluminator in ultraviolet light
(MicroDOC Gel Documentation Digital camera with UV
Transilluminator, Cleaver Scientific).

Table 1. The scheme of collection of components of PCR mixture
with the expectation of 44 samples with a capacity of 0.25 cm? test tubes

Date: 2021 2012020 20125021
PCR
Gene MTH TH-01 TH-01
Program T63°C 7 37
H,O 11.0/5.0 l 77.0 pl 185.0 pl
10x(NH),SO, 2.5/1.25 pl 17.5 pl 46.25 pl
2mmdNTP 2.0/1.25 pl 14.0 pl 46.25 pl
25mmMgCl 2.0/1.0 pl 14.0 pl 37.0 ul
Prim.MITPRO2F 1.0/0.25 pl 7.0 ul 9.25 ul
Prim.MITPROR 1.0/0.25 pl 7.0 pl 9.25 yl
Tag.Polymerases 0.5/0.5 pl 3.5l 18.5 l
DNA 8-12 pl at 20.0 pl at 7.5 pl

Note. * MTH — abbreviated name of reagents for staging PCR mito-
chondrial DNA of a pig, *TH-01 — PCR program [Author’s development]

Table 2. Structure of oligonucleotide primers
for amplification of mitochondrial DNA of pigs in PCR

D-oop of mito- Oligo-

chondrial DNA _nucleotide
MITPRO2F CATACAAATATGTGACCCCAAA 428

NC_000845.1 MITPROR GTGAGCATGGGCTGATTAGTC bp.

Structure Size
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To determine the susceptibility of each region of the
genome to the acquisition of variants normalized the to-
tal number of variants to the size (bp) of the D-loop area,
as described in methodical recommendations [13].

Results and Discussion

The maternally inherited mitochondrial genome en-
codes key proteins of the electron transport chain, that
produces to the vast majority of cellular ATP. The mito-
chondrial genome is necessary for the biochemical pro-
cess of oxidative phosphorylation which generates most
of the cellular energy [11]. OXPHOS is carried out in the
electron transport chain and is the only cellular apparatus
the subunits of which are encoded by the mitochondrial
genome [2]. The pig mitochondrial genome has a size of
16,679 base pairs [17]. The total length of the pig’s mito-
chondrial genome (KX094894.1) number is 16,731 base
pairs [9]. The mitochondrial genome encodes 13 of the
90 subunits of the electron transport chain, 22 tRNAs
and 2 rRNAs, and has one non-coding area of the D-loop
which interacts with nuclear-encoded factors that tran-
scribe and replicate mtDNA [16, 20]. The D-loop also
has two hypervariable regions that identify maternal an-
cestry. Over billions of years, various maternal lineages
have evolved, and based on their mtDNA sequences they
are grouped together in groups known as mtDNA haplo-
types. In order to determine the diversity of domesticated
pigs in Ukraine was sequenced variable area of D-loop
44 pigs. Identified 5 haplotypes mtDNA (A, C, G, N, O)
and 2 (D, K) — unknown among the breeds of domestic
pig. The use of markers of mitochondrial DNA allows you
to determine how many maternal lines with specific hap-
lotypes participated in the creation of the breed and the
formation of its haplogroup. It is also possible to identify
wild subspecies of ancestors that were the basis of do-
mestication and subsequently material for breeding work
on improving economic qualities and fixing breed-specific
features. For example, in this way, it was confirmed that
the pigs of the Yorkshire breed of Canada and the United
States are direct descendants of the English Large White
breed [1]. The Great White Breed of Pigs (Yorkshire) was
bred in the eighteenth century by crossing the local Great
White Pig of Northern England with smaller ones, fat Chi-
nese Pigs. The Great White Breed was recognized as
a breed in 1868 [15]. The Large White breed of pigs is
a popular breed in the commercial and breeding market
around the world. The Large White breed is known as
the “improved Great Yorkshire” in Canada and the United
States. The Great White Breed of Pigs is one of the first
founding breeds of the National Pig Breeders Association.
In the UK, Large White breed pigs are leaders in bacon
production. In Canadian breeding, it is the Large
White Breed that makes up the bulk and is imported to the
United States. “improved Greater Yorkshire” and their
descendants form the basis and are found in almost all
breeding crossbreeding programs and rotation using

two or more breeds in the hybridization system. Sows of
the Large White breed form the basis of female pigs F;.
Modern breeding selection programs are designed taking
into account the selection of individual queen lines to ob-
tain purebred offspring, which differ in indicators: growth
rate, % lean meat ratio and are included in terminal boar
breeding programs (Maxgro). “Improved Greater York-
shire” is widely used in intensive pig breeding due to its
inherent maternal qualities, fertility, acclimatization, and
high-performance signs [7]. In Ukraine, Large White pigs
were introduced at the end of the XIX century. At the end
of the XX — the beginning of the XXI century, the gene
pool of pigs in Ukraine consists almost entirely of import-
ed pigs from the advanced breeding centers of Denmark,
France, England, the Netherlands, and Ireland.

It is believed that all descendants come from one
high-performance ancestral and repeat its mitochondrial
haplotype, this helps to establish the ancestor of all
descendants in a number of generations [8]. To provide
population evaluation, an effective approach is to study
the polymorphism of the mitochondrial genome. Various
mitochondrial DNA markers are found in the following
breeds of pigs: A (fig. 1, 2).

Breed of pigs Mangalica, a representative of haplo-
type A, was bred during the Austro-Hungarian Empire,
after Archduke Joseph Anton Johann received several
Sumadian pigs from the Serbian prince and crossed them
with the pigs Bakonyi and Szalontai — (Bakonia x Szalon-
tai) x A Sumadija breed of Serbian origin (1833). Then
the breeders made a rush of blood to female pigs of the
“curly pig” breed Alféldi and the Croatian Siska and Syr-
mien. “Curly pig” Mangalica belongs to the European un-
improved breeds of pigs of the sebaceous direction of pro-
ductivity (Iberian Black, Sicilian Black and Alentejan), which
originated directly from populations of Wild pigs. Officially,
in Europe, the Mangalica breed was recognized in 1927.
In 1927, the National Society of Pig Breeders of Sebaceous
Productivity was established to improve the “Mangalicate-
nyészték Orszagos Egyesiilete” breed. Mangalica “curly
pig” was widespread in the Austro-Hungarian Empire in
the early XX century. After the Great Patriotic War, their
number decreased sharply. Hungary was on the side of
the losers in both world wars, and reparations paid in
kind also reduced the number of “curly pigs” in the country.
After the 1970s, the introduction of new agricultural technol-
ogies led to the cessation of Mangalica production. Thus,
it was gradually supplanted by other selected fast-growing
imported breeds. And the mother nucleus of female pigs
Mangalica began to be sharply squeezed out of the com-
mercial market. However, due to valuable characteristics
like resilience and excellent adaptability to extreme con-
ditions of detention, maternal qualities, taste properties
of meat have been recognized again since 2003.

One of the representatives of haplotype A — Duroc
pigs were bred between 1822 and 1877 from pigs “Old Du-
roc” from New York and Red Jersey pigs “Duroc Jersey”
from New Jersey. The Duroc breed has undergone
wide exports, mainly to the regions of North and South
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America. It is believed to be one of the sources of red or
reddish-brown pigs found in the United States were those
that came from the Guinean coast of Africa, pigs similar
to those found on the coast of Guinea have been found
in every country, where did the first ships engaged in the
slave trade go. Reddish-brown “Red Berkshire” line pigs
were introduced to the United States and are probably one
of the founders of the Duroc breed. “Red Berkshire”, the
modern Duroc is used in crossbreeding programs as a ter-
minal boar-producer when crossing with sows ({?Large
White x dDuroc), (2*Landrace/Large White) x 3Duroc.
Since, the Large White breed of pigs is a plastic material
for breeding development in the intensification of the pig
industry, it is advisable to use breeding sows as a mater-
nal base in 3 breed crossed, which ensures the use of two
levels of heterosis (?Large White x & Landrace) = hybrid
sows F1. (?F1 x & Duroc), (2F1 x & Pietrain) — sows F,
mate with boars of specialized meat breeds or with boars
of synthetic line — Maxter, OptiMus, MaxGrow.

C — Landrace, Hampshire, Wales, wild pig (Ukraine,
Poland, France); G — Wales, wild pig (Italy); O — Land-
race, wild pig (Sweden, France); N — Large White (Asian
type), Berkshire, Asian wild pig (fig. 2, 3).

Representative of haplotype C — Hampshire, accord-
ing to the American National Pig Registry — it is the fourth
“most recorded breed” of pigs in the United States. The
Hampshire breed originated from the local breeds of pigs in
England, which by habitat were found in northern England
and Scotland. Hampshire pigs are an “Aboriginal British”
breed, as the original breeding stock in 1832 was import-
ed from Wessex and Great Britain. Mainly the Hampshire
breed is valued in the use of a crossover. Since 1890, in the
United States, the Hampshire breed has also been called
“The Thin Rind”, because, in terms of productivity, Hamp-
shire pigs are characterized by lean meat, a high percent-
age of meat yield, and less salted. The Hampshire breed
has a wide demand in the European market as breeding
programs for the production of hybrid pigs in 3—4 genera-
tions (Large White x Large White) — (Large White x Land-
race) — (V2Landrace/Large White x Hampshire). In 1975,
the Hampshire breed became the breed champion at the
English Royal Exhibition. In the world of commercial pig
farming, the Hampshire breed is the best terminal breed
as a used in breeding productivity programs on important
economic indicators of hybrid pork production.

Inherited maternal haplotypes C and O — French
Landrace, Danish Landrace, English Landrace, Polish
Landrace, and Ukrainian Landrace belong to the breed of
pigs from Scandinavia, Denmark, and Sweden. Landra-
ce pigs have been introduced to France since the 1930s.
Since then, the French Landrace has been effectively
used in breeding. The Landrace is an important parent
breed in the European and Ukrainian selection and com-
mercial pig market. Widely used in reciprocal crossbreed-
ing. Landrace pigs belong to any group of standardized
breeds of domesticated pigs and hybrid pigs. The name
of the breed is due to the fact that the basis of the Danish
Landrace breed was made up of specimens of the local
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Fig. 1. Results of electrophoretic fractionation in 8% PAAG amplified
in PCR and hydrolyzed using endonuclease Tas | mitochondrial DNA
of pigs of the final hybrid (LWxL). M — molecular weight marker
pUC19 DNA/Mspl. [Author’s development]
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Fig. 2. Map showing European continents, place of origin
of European wild boar, Duroc (United Kingdom) no. 1
and Mangalica (Serbia, Hungary) no. 2 [Author’s development]
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Fig. 3. Results of electrophoretic fractionation in 8% PAAG amplified
in PCR and hydrolyzed using endonuclease Tas | mitochondrial DNA
of pigs of the final hybrid (LWxL). M — molecular weight marker
pBR322 DNA/Msp I. [Author’s development]
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breed of pigs and a regional autochthonous breed origi-
nally from Denmark. The modern Landrace appeared as
a result of crossing pigs of the Large White breed from
England with a local pig. Thanks in large part to the use
of Landrace, Denmark has become a major bacon ex-
porting country and England became the main market.
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Fig. 4. Results of electrophoretic fractionation in 8% PAAG amplified
in PCR and hydrolyzed using endonuclease Tas | mitochondrial DNA
of pigs of the final hybrid (LWx L) x Maxgro. M — molecular weight
marker pUC19 DNA/Mspl. [Author’s development]
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Fig. 5. Map showing European continents, place of origin of wild pigs
and S. s. domestica, as well as the current geographical location of
hybrid pigs (Large White x Landrace) x Maxgro. No. 1 C — Land-
race, Hampshire, Wales, wild pig (Ukraine, Poland, France); no. 2
G — Wales, wild pig (ltaly); no. 3 O — Landrace, wild pig (Sweden,
France); no. 4 N — Large White (Asian type), Berkshire, Asian wild
pig. [Author’s development]

The basis of the American Landrace were those pigs that
were bred in pure form or carried a small impurity (one
sixteenth to one sixty-fourth) of polish-chinese blood.
38 boars and pigs carrying the blood of Norwegian, Dan-
ish and Swedish landraces were imported from Norway.
Their blood mixes with U.S. Landraces and gives them
a broader genetic base. Polish-Chinese breed of domes-
ticated pigs, first bred in 1816 in the Miami Valley, state
Ohio, USA. The basis of the Polish-Chinese pig is made
up of breeds — Berkshire and Hampshire. The Polish
Landrace was based on an improved white German pig
meat type productivity. The breed was modernized using
the German and Swedish national breed. The Polish Land-
race breed was finally identified and confirmed by a direc-
tive of the Ministry of Agriculture in 1962.

Since haplogroup — this is a set of related subclades,
which are descended from even more ancient common
ancestors. The mt-E and mt-A clades we have defined —
itis a collection of carriers of the same SNPs, that s, all car-
riers, in this case, a population of hybrid gilts and breeding
sows descended from one common maternal ancestor.
All domesticated pigs are grouped into a single clade D
with the inclusion of wild pigs from East Asia. Intra-clades A,
mtDNA Asian domesticated pigs were grouped into a sin-
gle clade D, and wild pigs from the East Asia region were
interbred with European domesticated breeds of pigs.
Therefore, wild pigs from East Asia and European domesti-
cated breeds (Berkshire) belong to the clade E and A.

One of the representatives of the haplotype inherited
from the maternal line — C and G, breed Wales, is the
most commercially developed of all traditional breeds.
Wales pigs are ideal for intensive pork production sys-
tems. Pigs wales have been found in the southern and
western counties of the Principality. In the 1870s, Welsh
and Shropshire pigs were in demand in the commercial
trade in Cheshire. Thus, Wales and Shropshire have un-
dergone migration through the commercial market in con-
nection with the improvement of the productive qualities of
local and domesticated pigs of Ukraiand and, Poland. In
1922, the Welsh Pig Society played an important role in in-
creasing and spreading the number of brood stock of pigs,
development of commercial characteristics of the Wales
breed. In the 1950s, the production of commodity-type
pigs was introduced into breeding practice — product lines
for matemal and paternal. In this regard, the breed Wales
was crossed with the breed Landrace (Wales x Landra-
ce), (Landrace x Wales). As a result, in 1955 the improved
Welsh pig was identified in “The Howitt Report” as one
of the three main breeds (Yorkshire, British Landrace,
Wales) on which modern pig breeding is based. However,
the unrelenting desire to intensify and strengthen hybrids
in commercial herds has led to a significant reduction in
the number of breeds, and now it has become a threat-
ened breed. This led to the decline of many other native
breeds, which are known for their characteristics and per-
formance in the counties of East Anglia, in midlands, and
Yorkshire. These are good pig-breeding areas of England,
where most of England’s two dominant breeds are locat-
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ed — Large White and British Landrace. Commercial pro-
ducers have used Welsh pigs as a White breed in cross-
breeding programs (as nuclei on the maternal and pater-
nal lines). Since the Breed Wales does not have a close
relationship with the most famous breeds large White and
British Landrace. Increased demand for pork and bacon
during the First World War, when imports were restricted
to Canada and the United States, led to the creation of the
first hog breeding society in Wales. Old Glamorgan Pig
Society was founded in 1918. The first volume of the stud
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book was published in 1919. Pigs of this type were also
bred in Cardigan, Pembroke, and Camarten.

The Berkshire Breed in 1790 in the Thames Valley,
near Vantigieg. Characterized as a large black, red pig.
Lord Barrington was thought to be largely responsible for
improving the breed in 1825, when Chinese or East Asian
blood was introduced into the breed. In the XIX century,
the breed became very popular, enjoying the patronage
of the aristocracy, including Queen Victoria. In 1823, the
first Berkshire company was exported to the United States.
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Table 3. The concentration of mitochondrial haplotypes
identified among the sample of pigs studied

Reference sequence
(Accession: AJ002189.1) position

Haplo- Population

H 0,
types Group details Base pairs %
SE “DG named after January 9" IPB and AIP NAAS”
wild pig,
European Mangalica,
A commercial Duroc, feces 19
Large White
SPE “Globinsky Pig Complex” LLC
Wild boar,
European wild / Landrace,
€ commercial Hampshire, e 205
Wales
European wild / Wild boar,
G ——Choo Wales 247/99/60/22 11.4
o Europeanwild/ Wildboar,  54300/60/144100  11.4
commercial Landrace
Asian wild / -
- Wild boar,
N commercialand | o \White, 203/133/44/23/22 25
European wild / H b
. ampshire
commercial
D undetected 346/37/23/22 9
among pigs 203/159/44/22 6.8
K of domestic
breeds

[Author’s development]

Over the past 17 years of the XIX century, the breed has
produced 12 Smithfield champions, including pigs exhib-
ited by members of the Royal Family. In the 1900s, the
reduction in the Berkshire pig population led to the almost
extinction of the breed in this country. However, with the
introduction of new blood from Australia, New Zealand,
and the United States, the breed has made great strides in
recent years both in quantitative terms and as a carcass.
As a hybrid breed, Berkshire is suitable for any breeding
program, regardless of whether he is used as a father or
mother. When crossing with a white breed, the resulting
offspring will be white and inherit natural resources strong
physique of Berkshires, and the ability to withstand ex-
treme temperatures, as well as the easy level of feeding
characteristic of this breed. Berkshire’s herd is also in de-
mand overseas, especially in Japan where the breed is
very popular and sold as black pork at a higher price. Jap-
anese shoppers still believe Berkshire from the UK has the

25.0%

205%
16.0%
14%  114% 11
9 9.0%

7 6.8%
5 5 4

A C G (0] N D K

SE “DG named after January 9"
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SPE “Globinsky Pig Complex” LLC

Fig. 7. Concentration of mitochondrial haplotypes in the study popula-
tion of pigs SE “DG named after January 9" IPB and AIP NAAS” (n=7)
and SPE “Globinsky Pig Complex” LLC (n=37) [Author’s development]
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best taste and aroma. Today, paternal lines are available to
breeders (Orlando, Namatjira, Ambassador) and maternal
lines (Suzanne, Mermaid, Farewell, Lady, Excelsa) [10].

Identification of alleles C, G, O, and N which have led
subspecies of wild pigs to transformation, behavioral and
physiological through artificial selection, represents the
challenge we face from an interdisciplinary perspective in
studying the process of domestication of wild and domes-
ticated pigs. There is a general consensus that the Eur-
asian wild boar (S. scrofa) and other sister species, such
as S. celebensis (Celebes warty pig), S. verrucosus (Java
warty pig), S. sebiferous (Visayan warty pig), S. philippen-
sis (Philippine warty pig) and S. barbatus (Bornean beard-
ed pig), emerged in Southeast Asia in the early Pliocene,
approximately 5.3—3.5 Myr ago [14]. We found that the
Eurasian region of Eastern Europe was one of the key
areas of pig domestication. Subspecies of wild pigs from
Eurasia have a maternal line with modern domesticated
pigs. Asian haplotype N demonstrates maternal genetic
continuity dating back to the early Neolithic. Behind the
emergence of agricultural societies in the Middle East for
at least 12,500 years to date, the resettiement of farmers
in the continents of Europe has followed. European do-
mestic pigs dating from 7100 to 6000 years back, were
of both Middle Eastern and European descent. Traditional
methods of distinguishing between wild and domestic pigs
are based on the study of the demographic profile. One
possible mechanism explaining the apparent discrepancy
between genotype and phenotype is the gene flow of in-
digenous European wild pigs into an introduced domesti-
cated population. Domestic pigs have probably always in-
teracted and interbred with wild populations, and this pro-
cess is assumed wherever S. s. domestica appears [3].

Phylogenetic reconstruction of mitochondrial genome
data from hybrid pigs reflects a distinct geographic divi-
sion of mtDNA data — Eastern Europe and Asia. In par-
ticular, subspecies of European and Asian wild pigs are
the pro-parent basis on the maternal line, which preced-
ed the domestication and breeding of hybrid pigs by hy-
bridization. European and Asian haplotypes of wild pigs
showed, that wild pigs from regions such as Italy, Poland,
France, Scandinavia, and Ukraine have also been or
domesticated, or at least originally incorporated into
domesticated livestock.

Carriers of the haplotype C, O, G, and N — represent
the basis on the maternal line breeding and improving hy-
brid lines of pigs of the XXI century. It is necessary to take
into account the fact that the purebred mother nucleus
(Wild pig, Yorkshire, Landrace, Wales, Mangalica, Berk-
shire, and Hampshire) is a truly pure foundation for use
in hybridization schemes, crossing over in the formation
and development of modern hybrid lines of pigs.

Among the samples of breeding pigs of Large White
breed from SE “DG named after January 9" IPB and AIP
NAAS” mitochondrial DNA marker (haplotype) has been
identified: A— wild pig of France, Mangalica, Duroc (n=7)
16%. The presence of haplotype A in the studied sample
of pigs of the Large White breed indicates the presence
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of crossbred pigs on the maternal line in a number of gen-
erations. This is due to the duration of breeding and se-
lection from the beginning of the domestication process.
The presence of haplotype A in the studied sample of pigs
of the Large White breed indicates the presence of local
pigs on the maternal line in a number of generations.
This is due to the duration of breeding and selection
from the beginning of the domestication process.

Among the samples of hybrid pigs (Large White x Land-
race), (Landrace x Large White) the following haplotypes
are installed: C (n=9) — Landrace, Hampshire, Wales, wild
pig (20.5%); G — (n=5) Wales, wild pig (11.4%); O (n=5) —
Landrace, wild pig (11.4%); N (n=11) — Large White, Berk-
shire, Asian wild pig (25%) (table 3, fig. 7).

In previous studies, among pigs of the large white
breed of Ukraine, mitochondrial haplotypes were also
found, with a frequency of N (5.91%); G (14.1%), C (9.2%),
A (0.3%) [13]. Thus, studies have shown that mitochon-
drial haplotypes C, G, O, and N are defined in the hybrid
sample SPE “Globinsky Pig Complex” LLC and breeding
pigs of Large White breed SE “DG named after January
9" IPB and AIP NAAS” characteristic of pigs of large white
breed of Ukraine. Haplotypes D 9%, K 6.8% (n=7) indi-
cate that among the large white breed of pigs in Ukraine,
haplotypes of local pigs have been preserved, which are
extremely difficult to establish. These results indicate that
different breeding schemes were used for different breeds
even for breeds of close geographical origin. In general,
the analysis shows that most breeds of pigs from Ukraine
mainly have a European origin and contain different
fractions of the ancestors of the Large White, Landrace,
Duroc, and Hampshire. Nevertheless, it is possible that
Asian pigs were directly involved in the creation of or sub-
sequent crossing with local breeds from Ukraine.

Conclusions

1. PCR analysis of polymorphism of the D-loop area
of mitochondrial DNA in a sample of breeding pigs of
Large White breed in SE “DG named after January 9"
IPB and AIP NAAS” 1 mitochondrial haplotype A— wild
pig of France, Mangalica, Duroc (16%) was identified.
The presence of haplotype A in the studied sample of
pigs of the Large White breed indicates the presence
of crossbreed pigs on the maternal line in a number of
generations.

2. Since, the Large White breed of pigs is a plastic ma-
terial for breeding development in the intensification of
the pig industry, it is advisable to use breeding sows from
SE “DG named after January 9" IPB and AIP NAAS” as
a maternal base in 3 breed crossed, which ensures the
use of two levels of heterosis (?Large White x & Landra-
ce) = hybrid sows F; (RF,; x & Duroc), (F; x & Pietrain) —
sows F, mate with boars of specialized meat breeds or with
boars of synthetic line — Maxter, OptiMus, MaxGrow.

3. In a sample of hybrid pigs SPE “Globinsky Pig
Complex” LLC identified 4 haplotypes characteristic of

The Animal Biology, 2022, vol. 24, no. 3

(Large White x Landrace), (Landrace x Large White).
Haplotype C — Landrace, Hampshire, Wales, wild pig
(Ukraine, Poland) 20.5%; G — Wales, wild pig (Italy)
11.4%; O — Landrace, wild pig (Sweden) 11.4%; N —
Large White (Asian type), Berkshire, Asian wild pig 25%.

4. The sample of hybrid pigs also has haplotypes:
D 9%, K 6.8% — undetected among pigs of domestic
breeds. This is due to the crossbreeding of pigs in a num-
ber of generations.

5. Since the mitochondrial genome is usually inher-
ited only through the maternal line, the genetic diversity
of mtDNA subspecies of wild and domesticated pigs,
are likely to be limited to existing lines. Therefore, one
haplotype of mitochondrial genomic indicates a specific
breed, this indicates that several breeds have the same
haplotype mtDNA — C and O. It is determined that wild
pigs from East Asia and European domesticated pig
breeds belong to the clade E and A.

6. Asia is the largest source of genetic variation of
S. scrofa according to its geographical origin. The high-
er variability of European commercial pigs compared to
European wild boars is largely due to the introgression
of Asian haplotypes not a mixture of European origin.

7. It was found that in Europe the domestication of
pigs represented a continuous process of domestica-
tion and hybridization, which led to the development
of lines of hybrid pigs observed today.

8. These results confirm that Asian hybridization,
which was used to improve the productive qualities of
local breeds, left its mark on the genome of the com-
mercial pigs we operate today.

9. Modern breeds themselves are not native breeds,
because they are formal breeds, which are maintained
by selective breeding rather than natural selection.

Prospects for Further Research

Due to the fact that the process of domestication
leads to important modifications of phenotypic variability
domesticated populations through artificial selection are
compared to wild pig populations. Our task is to continue
research to find out, whether domestication focused on
the selection of new or permanent mutations, affecting
several or many loci in hybrid pig lineage populations.
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FeHeTMYHe Pi3HOMAHITTA cy4yacHUX RiHiN riIGPUAHMX CBUHEN
Ha OCHOBI Bapiauin nocnigoBHoOcCTI MiToxoHAapianbHOI JHK

€. O. bydaksa’, K. @. lNouepHsies’, C. M. KopiHHut?, M. I [Mosod?®
budakvayelyzaveta@gmail.com

'lHcTuTyT cBnHapcTBa i AMNB HAAH,

Byn. LUseacebka Moruna 1, m. Nontasa, 36013, YkpaiHa
2MonTaBCbKU AepXaBHUIA arpapHUii YHIBEPCUTET,

Byn. Ckosopoau, 1/3, m. MNonTaea, 36003, YkpaiHa
3CyMCbKMI HaLioHanbHWUI arpapHuUiA yHIBEPCUTET,

Byn. lepacuma Kongpatbesa, 160, m. Cymu, 40021, YkpaiHa

OuiHeHo reHeTnYHy crneumndivHiCTb rannoTunie nonynsAuii riGpuaHnX CBUHOK (Benwuka bina x naHapac), (NaHapac x Benuvka 6ina) Big
TOB HBIT «[MobuHChkNiA CBUHOKOMIMINEKC» Ta MIEMiHHUX CBMHOMATOK Benukoi 6inoi nopoau Big AN «Or imeHi 9 CiyHsA» 3 BUKOPUCTaHHAM
noniMopciamMy JOBXUH peCTpukHUX doparmenTiB MTOHK. MeToto pocnimkeHHst 6yno BU3HaYMTH, YM NPU3BOAMTL MPOLIEC CTBOPEHHS CreLyi-
anisoBaHMX MaTePUHCBLKMX NiHiN B Cy4aCHWX TPaHCKOPAOHHMX NMPopoAax 40 3MEHLLEHHS ransioTMNoBOro Pi3HOMAaHITTS. Ak reHeTUYHUIA
marepian BYUKOPUCTOBYBaNU LLETVHY Bif CBMHOMATOK Mopoav Benvka bina (n=7) Ta enitenianbHy TKaHWHY CBMHOK (Benuka bina x naHapac),
(nanapac x Benuka 6ina) — (n=37). BuginenHs OHK 3i 3paskiB LLETUHM NpoBOAWNY 3 BUKOPUCTaHHSAM iOHOOBMiHHOI cMonu «Yenekc-100».
Insa pocnimkeHHa D-neTni MiToxoHApiansHOro reHoMy ribpuaHnx ceuHew (n=37) 3 eniTenianbHOi TKAHWHU BYLLHOI PaKOBUHWN BUKOPUC-
TosyBanu Habip [JHK-cop6-B ans exkctpakuii HykneiHosux kucnor Big TOB «IHTepJlabCepgic-YkpaiHa». 3pasku enitenianbHOT TKAHWHK
BYX CBUHEN 06pobnsinu BOrHeM Bif, «Cyxoro cnvpTy». [ns aHanisy MiToxoHApianbHOro reHoMy BUKOPUCTOBYBanu MeToz nomniMopdiamy
[OBXWH PECTPUKTHUX doparMeHTiB, amnnicpikoBaHux 3a gornomoroto MNP, leHotunyBaHHA 3pa3kiB [JHK gocnigHnx cBrHew 3a MiToxoHapians-
Hyummn [IHK-mapkepamm 6yno 3aiicHeHO i3 3ary4eHHsM NomiCanToBoro crnocody 3rigHo 3 MeToanYHMMM pekomeHaaLismm K. ®. MNoyepHsesa,
M. . Bepe3soscbkoro (2014). BukopucTaHHs MapkepiB MaTepuHCbKoro Tuny ycnagkysaHHs (MTOHK) no3sonmno BusHauuTy ABi MatepuHChKi
NiHii 3 NeBHUMM rannoTMnamMun, KoTpi 6panu yyacTb y CTBOPEHHI rbpnaHnx cBMHEN Ta dhopMyBaHHi iXHBOI rannorpynu. leHeTnyHa pisHo-
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maHiTHicTb MTOHK nigBuaiB onkvx i ogoMalLHEHNX CBUHEN OOMEXeHa HasiBHUMM MiHisiMy. TOMy OAWH ranfnoTun MiTOXOHAPIarbHOMO reHOMY
BKa3ye He Ha KOHKPETHY nopogdy, OCKifNbKY Kiflbka nopig mMatoTb ogHakosui rannotun MTAHK — A, G, C, N i O. BusHa4yeHo KoHUeHTpaLito
rannoTunis y NeMiHMX CBUHOMATOK BENWKoi Binoi nopoan — rannotun A 3 yactototo (16%). Y ribpuaHux cBruHoK (Benwvka 6ina x naHgpac),
(naHppac x Benvka 6ina) KOHUEHTPaL|ist BUSBNEHUX rannoTunis ctaHoBuTk: C (n=9) — naHapac, remnwump, Bensc, Anka csuHs (20,5%);
G — (n=5) Benkc, avka cauHs (11,4%); O (n=5) — naHgpac, avika cauHa (11,4%); N (n=11) — Benwuka 6ina, GepkLuMpcbKa, asiicbka Avika
cBUHS (25%). BuaHaueHi rannotunm D 9%, K 6,8% (n=7) He Bynu 3HanaeHi cepen, nopia CBUHI CBiliCbKOI. My npunyckaemo, LLO CBUHI BENMKOI
6inoi nopoau 3 rannotunom A Ta ribpuaHi cuHI (Benvka bina x naHppac), (naHgpac x sBenuvka 6ina) 3 rannotunom G, O, N, 3okpema D, K
MiCTSTb abopureHHi reHeTuuHi pecypen. OaHak y cepeauHi XX CT. NigBuan AVKUX | ofoMalLHEHVX NOpIL CBUHEW cTanu manononynsuin-
HUMK Yepes 3MEHLLEHHSI NIOLL BUPOLLYYBaHHS i MOCUMEHHS TUCKY 3 BOKY iHO3eMHMX NOopiz 3 BUCOKOIO LUBUAKICTIO POCTY Ta CenekuinHmMm
o3Hakamu. Lle cBigunTb Npo Te, Lo AOCHiMKEHHSA BapTO 30cepeanTy Ha knacudikadii Ta igeHTudikadii qinoreHeTMYHOro NOXomKEHHS
CBUWHEMN | CTBOPEHHI MoneKynsipHo-reHeTu4Horo 6aHky [HK kHypiB-BMPOGHUKIB A5t TPUPOA0OXOPOHHOI AisirbHOCTI. MNpoLec ogoMallHeHHs!
YNHUTb CUNbHUIN CENEKTUBHUI TUCK Ha BUAW Sus scrofa Yepes Taki reHeTUYHI NpoLecH, siK iIHOPUAMHT, reHeTUYHUIA apeid, NPUPOaHUIA
i WTy4HW BiaGip 3a 6axaHMmu o3Hakamu. 3a ocTaHHi 9—10 TWC. pp. BTPyYaHHs MIOAVHM NPU3BENo A0 MOSBM OAOMALUHEHVX BUAIB, SKi
MOPCONOriYHO, NOBEAIHKOBO Ta rEHETMYHO BiAPI3HATLCS Bif CBOIX Npeakie-cnispoguyis. Mu BBaxaemo, Lo «ribpuaHuin» nigBug oukMx
CBUHEl 3 AesKUMI MOPEONOTiYHUMKN OCOBMMBOCTAMM OAOMALLHEHOT CBMHI MaB BULLY YacTKy MOBHOTEHOMHMX NPeaKiB AOMALLHBOI CBUHI
MOPIBHSAHO 3 MOPPONOriYHO YACTUMM MiABUAAMM ANKNX CBUHEN. TBapyHm 3 rannotunamm D, K € pesynsratom ribpramaalii 3 eBponencuku-
MM CBMHSAMM. 3 4YacoM Lie NPU3BENO 40 Malxe NMOBHOMO 3HUKHEHHS NEPBUHHMX BNM3bKOCXIAHUX NPEAKIB Y SAEPHUX reHOMax eBPONEenChKUX
ofomallHeHux cauHen. MNpeacTtaBHyku rannoTunis A (Benvika 6ina, AIopok €BPOMECHKOro TUMy, MaHranvubka); G (Benbc, avka CBUHA —
Itania); C (naHgpac, Benbc,reMnmp, avka cBuHs — YkpaiHa, MNonblua, ®paHuis); O (naHgpac, avka ceuHa — LLBeuis) 3rpynoBaHi oo
€Bponeiicbkoro knactepy rannorpynu «mt-E». CuHi 3 rannotunom N — Benvika 6ina (asiicbkuii Tvn), 6epkLIMp, AvKa CBUHSI — Hanexarb
0o Agilicbkoro knactepy rannorpynu «mt-A». ®inoreHeTyHa pPEKOHCTPYKUIS AaHWUX MITOXOHAPIanbHOro reHoMy Bif rGpuaHNX CBUHEN
Bigobpaxkae uiTkun reorpadivHmii nogin gaHnx MTAHK — CxigHa €Bpona Ta Asis. 3okpema, niaBvan EBPONENCHKMX Ta a3iaTChKUX ANKUX
CBUHel € NpebaTbKiBCLKOI OCHOBOI 32 MaTepPUHCHKOLO MiHIE0, Sika nepeayBarna ofoOMaLLHEHHIO | BUBEAEHHIO MOpUOHMX CBUHEN METOAOM
ribpuam3sadii. EBponeiicbki Ta asiaTchki rannoTMnu AVKMX CBUHEN NPOAEMOHCTPYBanM, LLO AVKi CBUHI 3 TaKuX perioHiB, sk Itanis, MonbLa,
®paHuis, CkaHanHaeisa Ta YkpaiHa, Takox bynu abo ogomaluHeHi, abo npMHanMHI cnoyaTky 3apaxoBaHi 40 OAOMAaLLUHEHNX CBUHEN.
Pe3synbratit BUB4EHHS! MITOXOHApIanbHOro reHomy S. s. domestica nokasany BHyTPILLHBOMNOPOAHE reHETUYHE Pi3HOMAITTS NGPUOHNX CBUHOK.
Lle nos’si3aHe i3 cenekuinHO CTpaTerieo MiXXHapOOHUX FEHETUYHMX LIEHTpIB, Ae, NMOMpW KOHCOMIAaL|ilo reHeTUYHOI CTPYKTYpW BCepean-
Hi LIeHTpy, 3abe3neyytoTb 3Ha4He 3aranbHe reHeTuYHe pisHomMaiTTs nopoan. OKpiM BULLECKA3aHOro, OTPMMaHi pesynbsraTty CBigvaTb npo
3B’I30K YaCTOTHOrO po3nogineHHs rannotunie MTOHK 3 aganTtauieto 4o pisHux kniMaTuyHKUX yMoB. 3aranioM npeacTasneHi pesynsratm €
CTVMMYIOM A5l NPOAOBXEHHS AOCNIMKEHb 3 BUBYEHHSI MITOXOHAPIANbHOMO reHOMY Cy4YacHWX NiHin ribpuaHmx ceuHel. Hocii rannotuny C,
O, G, i N € 0CHOBOIO 3a MaTEpPUHCLKOIO NiHIE0 PO3BEeAEHHS i NOMINWEHHs NiHin ridpuaHnx cernHen XXI cT. HeobxigHo BpaxoByBaTu Ton
aKT, Lo HaWYUCTILLi MaTepUHChKi siapa (avKa CBUHS, BEMNUKUIA MOPKLUMP, NaHapac) € cnpaBai YACTUM hyHOAMEHTOM AN BUKOPUCTaHHS
B ribpnamsaLinHmnx cxemax, KpOCYHIoBEpi, B YTBOPEHHI i PO3BUTKY Cy4acHUX MGpUAHMX NiHi cBUHeR. HesBaxkakoum Ha Lie, pisSHOMaHITHICTb
MITOXOHAPIaNbHOro reHoMy y NonynsLii TPAHCKOPAOHHUX Mopia 36epiraeTbes.

KnrouoBi cnoBa: noxomkeHHs, MTOHK, rannotun, rannorpyna, knaza, krnactep, nremiHHi CBMHOMAaTK1 Benukoi 6inoi nopoaw,
ribpmaHi cBuHkKM (Benuka bina x naHgpac), (naHgpac x Benuka 6ina), NIP-N4P® aHanis
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CTBOpEeHHA KOMOIHOBaHMX CTabiNi3yr4Ynx KOMNO3unLin
Ansa 36epexeHHA aKTUBHOCTI rOHa[OTPONIHIB y piakin dopmMi npenaparty

O. B. WimaneHko’, I. I. TeskaH’, B. 5. Cupsamka?, O. KO. Crnus4yk?,
O. O. Kopbeupka', C. b. KopHam?, I. M. Spemuyk’

shtapenko31@gmail.com

"IHcTuTyT Gionorii TBapuH HAAH,

Byn. B. Ctyca, 38, M. JlbBiB, 79034, YkpaiHa, inenbiol@mail.lviv.ua
2J1bBIBCbKUI HaLiOHaNbHUA yHiBepcuTET iMeHi IBaHa PpaHka,

Byn. MpyweBcbkoro, 4, M. J1bBiB, 79005, YkpaiHa

AKTUBHICTb pO34YMHEHMX PEPMEHTHUX NpenapariB NPoTArom 36epiraHHa 3MEHLLYETbCS,

LLIO NpM3BOAUTL A0 BTPATU iXHBbOI BIONOrivYHOI aKTMBHOCTI, @ OTXKe, 3HKYETLCS €(PEKTUBHICTD Aii
npenapary 3a ix BUKOPUCTaHHs. TOMy po3po6KM KOMMNO3MLNA, 30aTHUX NIATPUMYBATUN BUCOKY aK-
TUBHICTb FTOPMOHY Yy PO34YMHEHOMY BMAi BNPOAOBX TpMBanoro 3bepiraHHs, € akTyanbHUMU.
Pesynbrati gocnigkeHb nokasanu, Lo 3aCTOCYBaHHS LIYKPO3K sik cTabiniayto4oro KOMNoHeHTa
Ons 36epeeHHs aKTUBHOCTI FOHagoTponiHy € edeKkTBHUM. BCTaHOBNEHO, WO BNPOAOBXK BOCh-
MU TWXKHIB 30epiraHHs Kpalli pe3ynsrati Ha 36epexxeHHs1 aKTUMBHOCTI rOHaA0TPONiHy npwu 30epi-
raHHi 3a Temnepatypu 40°C oTpumaHo y 3paskax 3 BMICTOM 75 Mr/Mn LiyKpO3u MOPIBHSHO 3i 3pas-
KOM KOHTPOnbHOI rpynu. MpoTe HanBuULLY aKTUBHICTb FOHaAOTPONIHY BUSBEHO 38 BUKOPUCTaHHS
[k ctabinizatopis 10 mr/mn L-niauHy Ta 75 Mr/mMn Uykpo3u. BUB4EHHSI AVHaMIK1 akTUBHOCTI roHa-
[OTPONiHY BNPOAOBX TpuBanoro 36epiraHHs 3a Temnepatypu 18—20°C nokasanu, Wwo JoAaBaHHS
L-ni3avHy Ta LyKpo3u sk cTabinisytodmx pevyosuH y dopmi ninocomansHoi emynecii Ha 11,4% nig-
BULLYE 30epEXEHHST aKTUBHOCTI XOPIOHIYHOIO rOpMOHY NMPOAOBX 2 TUXKHIB 30epiraHHs, NOPIBHSHO

3 aHarnoriyHo 3a cknagoM hapMakonoriYHOK KOMMO3WLIE npenapaty Y BOAHIN chopMi.

Knro4yoBi cnoBa: XOpiOHiYHWI FOPMOH NIOAMHW, aKTUBHICTb, cTabinisadis, uykposa, Ma-

HiTON, Ni3VH

[oHapoTponiHW NpeacTaBneHi rpynot CTPYKTYPHO
NoB’sA3aHUX MiKOMPOTEIHOBUX FOPMOHIB. [1o roHago-
TPOMNHUX FOPMOHIB Hanexatb (PonikynoCcTUMYMOYNIA
(®CIN), nitoteiHizytounn (J1IN Ta TMPEOTPONHUIA rOpMO-
HK rinocpiza, a TakoX ropMOH MNNaueHTU — XOPioHiY-
HUI roHagoTponiH (XIN). XOpioHiYHWIA rOoHaZoTPOMNiH
noguHn (XIN) — nnaueHTapHUiA rmikonpoTeiHOBUIA
rOPMOH, SIKUI Ji€ Yepes 3B’A3yBaHHS 3 peLenTopom,
3B’s13aHUM 3 G-6inkom, Wo nNpr3BoanTb A0 36inbLUeH-
HS aKTMBHOCTI ageHinaTuuknasu [8].

X — gumep, sIKNiA cKnagaeTbes 3 ABOX 3B’A3aHMX
MiX COBOI0 HEKOBaNEHTHUM 3B’A3KOM cyboamHMub a i 3,
KOXXHa 3 SIKMX KOOYETLCA OKPEMUM rEHOM, PO3MILLIEHUX
B 7 i 19-in xpomocomax BignosigHo. [6]. bionoriyHa ak-
TUBHICTb 3aneXWTb Bif 3B'A3KYy Lx cyboamHuu. Obuagi
cyboanHuLi € mMiko3uneoBaHMMMU i FMIKO3WUMOBaHHS Mifg
yac BiocnHTe3y € HeobXigHMM Ans NpaBubHOI NOByaoBU
KOXHOI cy6oauHuui. Obmasi BOHM MatoTb Aekinbka auc-
YNbMIgHMX MOCTUKIB, a KpUCTanivHi CTpykTypu XIm i nog-
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cbkoro ®CI™ nokasytoTb, LLO TpM i3 AUCYNbMIAHNX MOCTU-
KiB 061OBOX CyOOOMHMLL YTBOPIOKOTL LMCTEIHOBI BY3IN.
Anba-cybogmnnua X ineHTnyHa a-cyboamHmLi romo-
norivHux rinodizapHmx ropmoHie (J1I, ®CrI, TTT) i MmicTuTb
92 amMiHOKMCNOTHI 3anuwku [2, 3]. Beta-cy6oauHunua XIm
BM3Ha4ae GionoriyHy cneumdivHiCTb Ta BUKOHYE 0cobnu-
Bi GionorivHi dyHkuji. BoHa cknagaeTtbes 3 145 amiHo-
KMCIOTHMX 3anuLuki, Ha 80% Grinsbka 3a CTPYKTYpOto A0
[B-cyboamHML NOTETHI3YHHOTo FOPMOHY, OAHAK Pi3HUTLCSA
NoaoBXeHHsIM C-KiHLEBOT AiNsHKM Ha 24 aMiHOKUCNOT-
Hux 3anuwku [12]. Bins 30% monekynsapHoi macu XIn
CTaHOBMSATb BYIMEBOAI 3aNULLKM — NepeBaXHO acna-
pariHy (N-rniko3angHui 38’s30K) Ta cepuHy (O-rniko3unaHi
3B'513KN), SKi € HeoBXiagHMMK Ansa 3'eaHaHHA cy6oanHNLbL
FOPMOHY, NIATPUMKM dOYHKLOHarnbHOI kKoHdopmaii nosi-
nenTugHoro naduora [2, 3, 5, 7, 11].

OuunLLeHi roHagoTPONiHM OTPUMYIOTE B CyXilt dhop-
Mi 3a gonomoroto niodpinizauii. BoHu € ctabinbHuMmn 3a
36epiraHHs, NpoTe nig Yac npouecy niodinizavii nporei-
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HW CXWUIbHI 3a3HaBaTN 3HaYHUX AeHaTypauinHNX 3MiH
i BTpa4aTtu CBOHO GiornoriuHy akTUBHICTb. Kpim Toro, nepepn,
BMKOPUCTaHHSIM rOHaAO0TPONIHIB Y niodhinizoBaHOMY BU-
rnsgi HeobxiaHO BiQHOBUTU PO3YMHHICTb MTIKOMPOTEIHY.
MpoTe TpuBaniCTb akTUBHOCTI FOHAAOTPONIHY B pO34K-
HEHUX npenapatax gy>e KopoTka — Bif, KiflbKox JecAT-
KiB XBUITMH 40 KiflbKOX rOAWH, | PO3YMHEHHS Npenaparis
CTBOPHOE HE3PYYHOCTI, 60 BMMarae 3atpar vacy Ta obe-
pexxHocTi. BoaHouac niodpinisadis € 4oporum i TpyaoMicT-
KM eTarnom B NPOLECi 0AepXaHHS roHagoTponiHIB. Tomy
PO3pOobKM KOMMO3ULLIN, SKi MOXYTb NiATPMMYBATK BUCO-
Ky aKTUBHICTb FOPMOHY Y PO34YMHEHOMY BUAi BNPOOOBX
TpvBanoro 36epiraHHsa 6e3 niodpinizadii, € akTyansHUMK,
60 Ue 3aeLleBnTb Npenaparis roHagoTPONIHIB Ta yCyHe
HepJonikK X 3actocyBaHHs. OHaKk HEMOXIMBO Nepenba-
YNTM OOWMH CTaHOAPTHWI peuenT Ana Beix 6inkis, i BUbIp
HaMKpPAaLLOro KOMMNOHEHTHOMO CKMaay BMMarae 3HaqHol
poboTu 3 ninbopy crabinizatopis. MeToto pobotun Byno
DOCTiMKEHHA AMHaMIKM akTMBHOCTI X1y po34MHEHOMY
CTaHi 3a foAaBaHHS LyKPiB, aMiHOKMUCIOT Ta iXHiX KOMMO-
31U BNPOAOBX BOCBMU TUXKHIB 36epiraHHs.

MaTepianu Ta meToau

XopioHi4HWIA roHagoTponiH noguHu (XI) Gyno otpu-
MaHo B IHcTuTyTi Gionorii TBapmH HAAH 3 cevi BariTHMX
XiHOK (12—14 TwxHIB BariTHOCTI). [ns ouiHKK BNNMBY
cTabinizatopa Ha CTabinbHICTb aKkTMBHOCTi FOHa0TPOMi-
HIB BUrOTOBMNEHO 3pa3ky XOPIOHIYHOTO FOPMOHY MIOAUHM
3 MO4aTKOBO KoHLeHTpadieto 2,500 MMO/mn. Ak cTa-
Ginizatop BmKkopuctoByBanu fnis3uH (0,2 Ta 10 mr/mn),
LyKpo3y i MaHiton (25, 50 Ta 75 mr/mn). JocnigkyBaHi
3pasku posacoByBanu y neHiyuniHosi onakoHn Ta
306epiranu 3a KiMHaTHOI TemMnepaTypy BNIPOLOBX BOCbMU
TIKHIB. Yepes KOXHi ABa TWXKHI BU3HaYanu KoHUEHTpauii
3aranbHoro (XIn+B-XIn) Ta sinbHoro (B-XIn) imyHo-
XeMintHecueHTHUM MeToaom [4]. AkTuBHICTb XI BU-
3Havanwu 3a pisHuueto (XMn+p-Xrn) — (B-Xrn).

[lns BMBYEHHS AMHAMIKM aKTUBHOCTI roHagoTponi-
HY 332 CyMiCHOIro BUKOPUCTAHHS LIYKpiB Ta aMiHOKUCIOT,
XIn possoannm pocchatHo-conbosum bydepom pH 7,34
y pospaxyHky 7000 MMO/Mn akTMBHOCTI rOHaA0TPOMNIHY
Ta goganu 10 mr L-ni3uny i 75 Mr uykposn Ha 1 mn
npenapaty. [nsa nopiBHAHHS aKTUBHOCTI AOCHIAKYBaHUX
KOMMO3WLiN roHagoTpoMiHy Y BOAHIN Ta NinocoMarnbHii
dopMi 3pasku JOCAIAHOI rpyn BBOAWMW Y MNinocoMansHy
emynbcito. [NpenapaTtn 06ox rpyn 36epiranu BNPOAoBXK
OBOX MicsiLiB 3a kiMHaTHOT Temnepatypu 18—20°C.

Pe3ynbrat 1 06roBOpeHHs

AHani3 ocTaHHiX gocnigXxeHb i nyonikadin wono
BMMMBY NikapcbKoi opMU Ha TepaneBTUYHY e(PeKTUB-
HIiCTb NiKiB NOKa3aB, WO ONTUMaribHa akTUBHICTb Nikap-
CbKOI pe4YOBUHW JOCAraETLCA NULLIE 3a YMOBU 3aCTOCY-
BaHHA i1 B paujioHarnbHin nikapcbkin dopmi [9].
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Tpuanui yac y po3pobui Ta BUpobHMUTBI nikap-
CbKMx 3acobiB OCHOBHY yBary 3ocepemXyBanu Ha Ji-
HOUMX PEYOBUHAX, IXHIX XiMIYHMX Ta hapMakonoriyHnx
BMAaCTUBOCTSAX, TO4I SK AOMOMDKHI pe4OBMHN BBaXKanuchb
iHOMdepeHTHUMK hopMoyTBOprOBaYaMu. YncensHi ekc-
nepuMeHTarnbHi JOCHiIKEHHA KOMMMEKCY «Aitoda pevo-
BMHA — [OMOMiXKHA Pe4OBUHA» BCTAaHOBWIW 34aTHICTb
OOMOMDKHMX PEYOBMH 3MiHIOBaTW XapaKTep i cuny Tepa-
NEeBTMYHOI e(PEKTUBHOCTI aKTUBHMX hapmaLeBTUYHUX
iHrpeaieHTiB, a, oTXe, | hapmMaLeBTUYHOro Npenaparty
3aranom [9]. Ha ocHoBi aHanisy nitepatypHux AaHux [3,
6, 11] My 3anponoHyBanu gocnignTy cnocobu crabinisa-
Ljii roHagoTponiHy AoaaBaHHSM IisuHY abo/Ta LyKpo3u
K cTabini3ytoumx YMHHUKIB abo SK perynsTopiB TOHIYHOCTI
BOJHOI KOMMNO3uL,i.

Y pocnifgkeHHi BNnmBy LyKPO3W Ha CTabinbHICTb ak-
TMBHOCTI rOHaZOTPONIHY B PO34MHEHOMY CTaHi BCTAHOB-
NEHO, Lo BNPOAOBX BOCbMU TUXKHIB 30epiraHHs Kpaldli
pesynerati Ha 36epeXkeHHsT akTUBHOCTI FOHa4OTPONMiHY
npw 36epiraHHi 3a Temnepatypu 40°C oTpumaHo y 3pas-
Kax i3 BMicTom 75 mr/mn uykposu (puc. 1) nopiBHAHO
3i 3pa3KoM KOHTPOMbHOI rpynu. AKTUBHICTb PO34YUMHHOIO
rOHagoTPOMiHY Nifg BNANBOM BULLIMX KOHLEHTPALiN Ly-
kpo3u (50 Ta 75 mr) BNpogoBX AOCHiAXyBaHOrO Nepio-
Ay 30epiraHHsa Gyna BULLOKO BiJ aHanNOrYHMX NMOKa3HWKIB
KOHTPOSBHOI MPYN | MOKa3HUKIB 32 BUKOPUCTaHHS LIyKPO-
3uy nosi 25 mr. BogHouac 3a 36epiraHHa XIn y nepioa
Big 6- 0O 8-ro TVXKHS BULLYY aKTUBHICTb OTPUMaHO Bif 4O-
OaBaHHS Yy 3pasku 75 Mr/mMn LLyKpo3u NOPIBHSHO 3i 3pas-
KamW, KOHLIEHTpaLia LlyKpo3u B siknx cknagana 50 mr.

BcTaHoBneHo, o iHKybyBaHHA Npob i3 BMiCTOM
MaHiTony 25 Mr NnpM3BOANTb A0 3HWKEHHSI aKTUBHOCTI
XIn BNpoAoOBX YCbLOro A0CniaxXyBaHoro nepioay, ToAi
SIK BMLLi KOHLIEeHTpaLii ctabinisatopa Ha 2-1 i 4-14 Tux-
OeHb 30epiraHHs BiporigHO NiABULLYIOTb aKTUBHICTb
FOPMOHY, OfHaK Ha 8- TWXOEeHb aKTUBHICTb roHaao-
TPOMiHY KOHTPOSBHOI FPYNK NepeBULLLYBara NoKa3HWKK
gocnigHnx rpyn (puc. 2).

3 MeTo AoCriaXXeHHsT MOXITMBOCTI CYMICHOIO BU-
KOPUCTaHHS LLyKPiB Ta aMiHOKMCINOT Ha 306epexXeHHs
akTmBHoCTI XN BigidpaHo 3paskm B TUX KOHLEHTpaLyi-
AXx cTabinizaTopiB, siKi N--poOsSIBUNM Kpawui ctabinisy-
tounn edpekT. Buwoto aktmeHicTb XIM npu 36epiraHHi
BMpOOOBX 2-X MicsauiB 3a Temnepatypu 40°C 3anuwa-
nacb y 3paskax 3 BUKOPUCTaHHSIM sk cTabinisatopa 10
mr/mn L-ni3vHy Ta 50 i 75 Mr LyKpo3u NopiBHSIHO 3 No-
KasHMKaMWn KOHTPOrbLHOI rpynu (puc. 3).

AKTUBHICTb rOHAOOTPOMiIHY Ha 2-n TUXAeHb 36epi-
raHHa 6yna y 2,28 Ta 2,51 pasa B1LLOI Bif KOHTPOIO
3a godaBaHHs 4O peuenTiB OCHIAHUX cepin 3pas3kiB
0,25 mr/mn L-rniumHy Ta 50 abo 75 mr/mn Lykposu Big-
noBigHo. Bnpoooex 36epiraHHss akTUBHICTb FOHaA0-
TPOMiHY NOCTYNOBO 3HWXXYyBanacs i Ha 8-unh TXaeHb
B 1,72 Ta 2,77 pasa nepesuLiyBarna BignoBigHMi no-
Ka3HUK KOHTPOMNbHOI rpynu.

OTtpumaHi Hamu gaHi 3i ctabinisadii X nigreep-
JXKYHOTbCS JOCTIIXKEHHAMU iHLLWX aBTOpIB, SKi JOBENU
OOUINBbHICTb BUKOPUCTaHHS METIOHIHY i ricTnamny (Big
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Lykpo3a 50 mr
sucrose 50 mg

Lykpo3a 75 mr

. KOHTpOINb . Lykpo3a 25 mr L
sucrose 75 mg

control sucrose 25 mg
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Puc. 1. QuHamika aktmBHocTi XM npu foaaBaHHi LyKpo3un

0o cTabinisauiiHux KOMNO3uLin 3a yMOB TpMBanoro 3oepiraHHs
B PO34MHHOMY CTaHi

Fig. 1. Dynamics of hCG activity with addition of sucrose

to the stabilizing compositions under conditions

of long-term storage in soluble state

L-niann 10 mr/mn + Lykpoaa 75 mr/mn

KOHTpONb L-niann 10 mr/mn + Lykpoaa 50 mr/mn
< = L-lysine 10 mg/ml + sucrose 75 mg/ml

control L-lysine 10 mg/ml + sucrose 50 mg/ml
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Puc. 3. lnHamika akTMBHOCTi roHagoTpOMiHY

3a AogaBaHHSA 40 PO3YMHHMKA L-ni3nHy i Lykpo3mn
Fig. 3. Dynamics of gonadotropin activity

with addition of L-lysine and sucrose to the solvent

0,05 go 10 mr/mn), uykposu, Tween 80 gnsa ctabinisa-
Uil BOAHOI dhapMaLeBTUYHOI KOMMNO3KLiT, KOTpa MICTUTb
GOoniKynoCcTUMyno4mMii ropMoH [1]. Y MikHapogHux
nateHTHMX 3asaBkax WO 2004/037607 onucaHo BOAHiI
nikapcoki dopmn OCT, aki MICTATb rMiLUWH, METIOHIH,
HEiOHHY MOBEPXHEBO-aKTUBHY PEYOBUHY i dpocdaTHU
Bydep sk ctabinizatopm [13].

Bu1BYEeHHS1 AMHaMIKM aKTUBHOCTI FOHaAOTPOMIHY B NiNO-
COMarbHKX Npenaparax BrpogoBXK TPMBaroro 30epiraHHs!
3a Temneparypu 18—-20°C npotsarom 2 TwxkHIiB 36epiraHHs
nokasanu, Lo ofaBaHHs L-ni3avHy Ta Lykposu siK cTa-
Bini3ytounx pevyoBrH 4O rOHadoTPOMiHY y PopMi fino-
comarnbHoi emynbcii Ha 11,4% niaBuLLye 30epexxeHHst
aKTUBHOCTI XOPiIOHIYHOrO rOPMOHY NOPIBHAHO 3 aHaro-
ri4YHO 3a cknagom bapMakonoriYHO KOMMNO3ULLIED
npenapary y BoAHin popmi (koHTponb) (puc. 4). Ha 4-i
TUXOEHb aKTUBHICTb FOHaAOTPOMIHY B KOHTPOMBHMX
3paskax 3Humsunacb Ha 7,2% Lioao nokasHuka Ha 2-1
TWXOEeHb, TOAI SIK B AOCNIAHOMY 3pa3ky aKTUBHICTb He
3MiHMnacs. 3bepiraHHs npenapartiB 3a KiMHaTHOI TeM-
nepartypv BNpOAOBX 6-Tu i 8-Mun TWUXHIB Npu3Beno 4o
3HMXXEHHS aKTMBHOCTI FOHaAoTpOMiHy B 060X rpynax
3paskiB, Npy LbOMY akTMBHICTb XM y ninocomanbHmX
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0o cTabinisauiiHux KOMNO3uLn 3a yMOB TpMBanoro 3oepiraHHs
B PO34MHHOMY CTaHi

Fig. 2. Dynamics of hCG activity with addition of mannitol

to the stabilizing compositions under conditions

of long-term storage in soluble state
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Puc. 4. [InHamika aKTUBHOCTI rOHagOTPONiHY 3a JOAaBaHHSA
cTabinisytoumx komnosudin y dopmi ninocomanbHoi eMynbcii
BNPOAOBX 2-X MicALiB 36epiraHHs

Fig. 4. Dynamics of gonadotropin activity with addition

of stabilizing compositions in form of liposomal emulsion
during 2 months of storage

npenaparax, BignosigHo, Ha 18,2 i 17,1% nepesuLLyBana
MOKa3HMKN KOHTPONBHOT Fpynu.

OTXe, BUKOPUCTaHHS A0MNOMiKHUX BaraTtodyHKLjio-
HarnbHUX PEYOBUH — TaKuX, SK LIYKpU i aMiHOKMCNOTN —
3abesnevye AoBroTpuBarny ctabinbHICTb, MiaBuLLYE Tepa-
NEeBTUYHY fjt0 aKTUBHOIO (hapMaLeBTUYHOrO iHrpedieHTa
niKkapcbKoro npenapary, 30KpemMa XOpiOHIYHOro roHago-
TPONiHy MOAMHK, | CTBOPIOE NepeayMOBM s ONTUMI-
3aLil TEXHONOrYHOro NPOLIECy 3 NOro BUKOPUCTAHHSIM
y TBApUHHUUTBI AN CTUMYNAUIT 3HWKEHOI penpoayk-
TMBHOI (PYHKL,iT Y CiNbCbKOrocnogapcbknux TBapuiH.

BucHoBKu

[oBeneHo ctabinisytouvy 3gaTHICTb LLYKpO3u Ta
L-ni3anHy 32 IX AogaBaHHA nicnsg pO34YUMHEHHSI FOPMOHY
Ons 36epexxeHHs1 aKTUBHOCTI XOPIOHIYHOIO FOPMOHY Ito-
OVHU Ta 30epiraHHsa BNpOOOBX ABOX MiCSLIB 3a TeMne-
patypn 40°C. CymicHe nogasaHHs 10 mr/cm3 L-nisuny
Ta 75 mr/cm® Uuykpo3u 3abesnedvye BULLi MOKA3HUKN
aKTMBHOCTI rOHaA0TPOMiHY MOPIBHAHO 3 KOHTPOSEM Ta
3aCTOCYBaHHAM iHLUMX KOMMNO3ULIN BNPOAOBX BCbOroO
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TepMiHy gocnigkeHb. [logaBaHHs 40 bapMaKonorivyHmX
KOMMO3uLijn L-ni3avHy Ta uykpoan 3abesnedye oo 82,8%
30epexxeHHs1 aKTUBHOCTI XOPIOHIYHOrO FOPMOHY Y nino-
coMarnbHUX npenaparax BnpogoBX 8-mMu TWxHIB 30epi-
raHHs 3a Temnepatypm 18—-20°C, wo Ha 17,1% Ginble
NOPIBHAHO 3 aHamNoriYHMM 3a cKknagom npenapaTom
roHaZloTPOniHy Y BOAHIN hOpMi.

MepcnekTuBM NoganbLUKMX AOCHiAXKEeHb

3a yMOB 3Ha4HMX MOpYLLUEHb PENPOAYKTUBHUX PYHK-
Ui y BUCOKONPOAYKTUBHUX TBAPWH ANSA ONTUMi3auil
TEXHOMOrYHOro NpoLecy BiATBOPEHHS MONOYHOI Xya0-
Ou BiOKpMBalOTLCA NEPCNEKTUBM HOBUX OOCHILKEHD 3i
30epeXeHHs1 aKTMBHOCTi XOPIOHIYHOIO FOPMOHY Y Pi3HNX
dopmax npenaparis Ans KOro BUKOPUCTaHHS y TBapWH-
HULTBI 3 METOI CTUMYNSLIT 3HWKEHOT PENPOAYKTUBHOI
dYHKUIT Y CiNbCbKOroCcnogapCbKnx TBapuH.
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Creation of combined stabilizing compositions to preserve the activity of gonadotropins in liquid form
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The activity of dissolved enzyme preparations during storage decreases, what leads to the loss of their biological activity and, as
a result, reduces the effectiveness of the drugs. Therefore, the development of compositions that are able to maintain high activity of the
hormone in dissolved form during long-term storage is relevant. The results of studies have shown that using sucrose as a stabilizing
component for maintain gonadotropin activity is effective. It was found that during eight weeks of storage the best results on the preser-
vation of gonadotropin activity during storage at 40°C were obtained in samples containing 75 mg/ml of sucrose compared to the sample
of the control group. However, the highest gonadotropin activity was found when — 10 mg/ml L-lysine and 75 mg/ml sucrose were used
as stabilizers. Studies of the dynamics of gonadotropin activity during long-term storage at 18—-20°C showed that the addition of L-lysine
and sucrose as stabilizing substances in the form of liposomal emulsion increases the preservation of chorionic hormone activity for
2 weeks of storage by 11.4% compared to similar composition pharmacological composition of the drug in aqueous form.
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HDocnigpxeHHs dpyHriumaHoi Aii aesiHdekuinHoro npenaparty «[ionana»

O. M. Yeuem’, B. J1. KosarneHko?
kovalenkodoktor@gmail.com

'[lep>xaBHWI HAayKOBO-AOCNIOHWI IHCTUTYT 3 NabopaTopHOI AiarHOCTUKM | BETEPUHAPHO-CaHITapHOI ekcnepTunau,

Byn. BonuHcbka, 12, m. Kuis, 03151, YkpaiHa

2[lep>kaBHWIN HAYKOBO-KOHTPOSbHWI IHCTUTYT BiOTEXHOMOTIT i LUTaMiB MiKpOOpraHiamis,

Byn. foHeubka, 30, m. Kuig, 03151, YkpaiHa

Ha cborogHi akTyansHUM € po3pobneHHs Anst NTaxiBHULTBA HOBMX AE3iHAEKLINHNX 3aco-
0iB — NpOCTUX y 3aCTOCYBaHHI, HETOKCMYHUX Y Ae3iHdeKLii 32 NPUCYTHOCTI NTWL, i3 LUMPOKUM
BakTepyUMaHMM CEKTPOM, SKi HE CMPUYMHSIIOTE 3BUKAHHS NaTtoreHHol Mikpodhnopw, caHytoTb NoBi-
TpsiHE cepeoBMLLE, 3B'A3YH0Tb aMiak i 4e3040pyHoTh MOBITPSA. OgHMM i3 NOKa3HWKIB eDEKTUBHOCTI
npenapaTy € KOHTPOSIOBaHHS Pi3HUMU METO4AaMU Ha TECT-KynbTypax MiKPOMILETIB, AKi CTilkKi
Ha NMOBEPXHAX NMPUMILLIEHHS | NOTPEOYIOTb BUCOKUX (DYHTILUMAHNX KOHLIEHTPALIN 4il04NX PEYOBYH.
Pesynsrati gocnigpkeHs BNNMBY AesiHeKuinHoro npenaparty «[ionana» Ha OCHOBI HaTPito XMo-
puTy 42% Ta HaTpito xnopuay 46% nokasano yHriunaHy akTUBHICTb LLOAO €TaNIOHHUX LUTaMiB
Candida albicans ATCC 10231 i Aspergillus niger ATCC 16404. MeTogom cepiiHux po3BefeHb
3 BMKOPWUCTaHHSM nanepoBUX AUCKIB Ha cepefoBuLLi Yaneka Ta Ha arap COrNo4oBOMY eKCcTpa-
KTi 3a gii gesiHdekuinHoro 3acoby «[ionava» BcTaHoBneHo edekTBHy 0,1% KOHUEHTpauito.
HesiHgekTaHT «[ionang» B 0,1% koHUeHTpaUii 3a ekcrno3uuii 60 XB. MOBHICTIO 3HE3apaXKyBaB
TecT-06’eKTM — NOBEPXHI 3 AepeBa, 3ani3a, Liermnm Ta LTYKaTypK1, KOHTaMiHOBaHi MiKpoMiLeTamu.
BcTaHoBneHo, o edekTnBHICTbL AesiHdeKuinHoro npenaparty «[ionana» npsiMo NponopLjinHo 3a-
NeXvTb Big TEPMiIHY eKcroauLii, ToMy HEOOXiAHO JOTPUMYBATUCS LMX PEXMMIB | HA BUPOOHULTBI.

KnrouoBi cnoBa: mikpomiueTu, aesiHpeKkTaHT, TeCT-00'eKTU, TECT-MIKPOOPraHiamu,

dyHriuMaHicTb

Mpoturpnbkosa Gesneka B rocnogapcTBax NTaxiBHU-
LiTBa € OCHOBHMM (pakTopom eddeKTUBHOCTI BUPOOHULITBA.
MopyLueHHst onTUMaribHMX 300TEXHIYHMX Ta BETEPUHAPHO-
CaHiTapHMUX YMOB yTPUMaHHSA NTULi BMfMBae Ha Npo-
OYKTUBHICTb NTULi | CTAHOBUTb MOTEHLINHY 3arpo3sy
CKOPOYEHHS YNCENbHOCTI noronie’d. 3a pesynsratamm
aHanisy B rocnogapcTaax, Takoi LUKOAW 3aBOakoTb MiKpo-
MmiueTtu pogis Aspergillus, Penicillium, Fusarium, Sac-
charomyces cerevisias, Candida albicans ToLo [14].

Y 60opoTbhi 3 MikpoMiLeTamMu B NTaxiBHULUTBI He-
0OXiOHWI KOMMNIEKCHWIA CUCTEMHWIA NigXia, SIKMIM nepen-
Bayae noegHaHHs NPOBIOTMKIB Ta CyYacHUX AesiHdek-
LiMHMX NpenaparTiB 3 aganTauieto O YMOB KOHKPETHUX
rocnofapcTtB y cucTeMi NpoTurpubkoBoi Besneku.
Y npoMmncnoBoMy NTaxiBHULTBI Ae3iHdeKuis € ckna-
[0BOI0 YaCTUHOK TEXHOMOrYHOro npouecy. [esiHdek-
Lliss BOQONOCTa4YaHHsA, NoBiTPS NPUMILLEHb, NOBEPXOHb
wad — HeobxigHi Ta BaXNUBi enemMeHTn 60poTLOM
3 xBopobamu ntuui. [lesiHdekuis noBnHHa 3abeanedyBa-
TN NOBHE 3HULLEHHS YMOBHO-NATOrEHHUX i NaTOreHHMX
MikpoopraHiamis [7].
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Hiokena xnopy mae noTyxHy bakrepuumany, Bipyni-
unaHy, PyHriunmaHy Ta ansridngdy gito. Woro NOTYXHY
OKWMCHY 30aTHICTb K Ae3iHeKuinHoro 3acoby Ans o6-
pobnsiHHA BOAW i NOBepXOHb Aeadani Ginblue BUKOpPUC-
TOBYIOTb B Baratbox pO3BMHEHNX KpaiHax CBIiTY. [iokcua
XIopy 4obpe OKUCHIOE TPMBAreHTHe 3ani3o, MapraHewb,
deHonu, uiaHian, HiTpaTu. [liokCcMH XNnopy He pearye
3 baratbMa OpraHiYHMMK Cnoslykamu i, Ik Hacrigok,
ClO, He BMpobnsie ekonoriyHo Hebe3ne4YHMX xnopopra-
HIYHUX CMONYK (TPUranoMeTaHIB, KaHLEPOreHiB TOLLO).
Kpim Toro, BUKOpUCTaHHA ioKCcuay Xropy Crpusie piskomy
nagiHHIO XITOPOBaHWX OpraHivyHMX peyvoBuH Yy Bogi [9].

3acobu 3 aKTMBHMM KUCHEM XapaKTepu3yHoTbCs BUCO-
KUM CTyneHem 6e3nekm Ans nofen, eKornorivHICTIo | edpek-
TUBHOIO 3aaTHiCTIO oumnaTi. OCHOBOIO iX Aji € yTBOPEHHS
BINbHUX pagmkanis, AKi NOLKOKYOTb Ninign KNITUHHOT
mMemopanu, [JHK Ta iHLWi BaXXNMBi KOMMOHEHTU MIKPOOHOI
KMITUHW. IXHi NOBUTMBHI SIKOCTI — LIMPOKWI CNIEKTP aKTUB-
HOCTI (30KpeMa Ha criopu 6akTepini Ta rpubiB), 3gaTHICTb
PO34YUHSATK BGionorivyHi pe4oBMHMU, LWBMAKUIA po3na Ha
HETOKCMYHI NPOAYKTW B 30BHILLHBOMY cepenosuLi [2].

bionozis meapuH, 2022, 1. 24, N2 3
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Research on fungicidal effect of "Diolide” disinfectant

Takum ymHOM, giokcma xnopy — AesiHdekuinHa
PEYOBMHA HEXJTOPHOTO TUMY, SKa HE YTBOPHE BiMbHWN
Xnop 3aBAsku Byaosi il MONEKynv, OCHOBHOIO Ai040t0
PEYOBMHOL SIKOI € KMCeHb. [NepeBara 4BOKOMMOHEHT-
HOro cnocoby oTpMMaHHS Aiokcuay Xnopy nonsrae
y TOMY, WO ABa 6e3neYHi KOMMOHEHTU Mig Yac 3MiLly-
BaHHS Y BOAi YTBOPIOKOTb HANMOTYXHILLIWIA Ae3iHdek-
TaHT 419 BOOHUX CUCTEM i MOBEPXOHb NMPaKTUYHO AS1s
Oyab-sKoi ranysi npommcnoBocTi. Lle pobuTe giokeng
Xropy igeansHMM 3acobom ans AesiHgekuii Ta 3Hesa-
pakeHHs HaBiTb TOA4i, KONM BUXiAHA Boda MICTUTb Op-
raHivHi 3abpygHeHHs — Hanpuvknag, NoBepxHeBi Boau
abo Boau 3 BMICTOM NyMyCOBUX pPeY0oBUH [2, 3, 5, 12].

MeTa — BCTaHOBUTY OYHrILMAHY €PEeKTUBHICTb Npe-
naparty «[ionang» Wwoao etanoHHMX wramie Candida
albicans ATCC 10231 i Aspergillus niger ATCC 16404.

MaTepianu Ta metoaun

HocnimkeHHs npoBogunu y naboparopii [epaBHoro
HayKOBO-4OCAIAHOIO iHCTUTYTY 3 rlabopaTtopHOI AiarHoc-
TUKWN Ta BETEPUMHAPHO-CaHITapHOI excrnepTusu. 3acTtoco-
ByBarnu AesiHdeKuinHni npenapart «[ionang» Ha OCHOBI
HaTpito xnoputy 42% Ta HaTpito xnopuay 46%.

HocnimkeHHs dyHriumaHoi aii npenapary «[ionangy
Ta eKcnoauLii NpoBeaeHo 3rigHo i3 3aranbHOMPUAHATMM
pekomMeHaauismun: «Metoan KOHTponto edPeKTUBHOCTI Al
Oe3iHEKTaHTIB Ha MIKPOMILIETUY», 3aTBEPIKEHMMN Ha-
YKOBO-METOANYHOI pajoto [lepxaBHOro KOMITETY BeTe-
pyvHapHoi megmumnm (MpoTokon Ne1 Big 23.12.2009 p.),
Ta ctaHgaptom OCTY EN 1275:2004 «3acobu ximivHi oe-
3iHdYEKLINHI Ta @HTUCENTUYHI OCHOBHA (PyHriLMAHA aKTUB-
HicTb. MeTog BUnpobyBaHHs Ta BuMoru» (ctagia 1)[1, 5, 6,
17]. BuB4eHHS | BCTAHOBMEHHS €ChEKTUBHMX KOHLIEHTPALLIN
npenapary «[ionang» npoBogunu cycneHsinHMM MeTo-
J0M i METOOM ManepoByX ANCKIB. 3 LiiEt0 METOH roTyBanm
BOAHI po3yunHn «[ionanay» y koHueHTpauisx 0,005; 0,01;
0,05; 0,1%. MigroTyBanu cycneHsii cnop 3 eTanoHHUX
wramiB C. albicans ATCC 10231 (2,5x107/cm?®) i A. niger
ATCC 16404 (1,8x107/cm?) 3 my3eto [lepxxaBHOrO HayKOBO-
KOHTPOITbHOTO IHCTUTYTY GioTEXHOMOTII | LUTaMiB Mikpoopra-
HiamiB (OHKIBLLUM). KoHTporb — KynsTypm MikpoopraHiamis
aocrnimpkysany B pobo4omy po3BeeHHi. 3acTocoByBanm
Neutralizing fluid — cepeposuile ons HenTpanisauii
aKTUBHOCTi aHTUMIKPOOHMX areHTiB BignoBigHo o €0
(Himedia, Lot 0000342787; npuaatHnii 0o TpasHsi 2022).
HewTtpanisytoyi peyoBuHu: TBiH 80 — 30 r/am®, neun-
TUH — 3 r/am?, rictuauHy rigpoxnopug — 1 r/gms.

CycneHsiriHni MeToA: po3ynH aesiHdekTaHTy «[io-
nana» y kinbkocti 0,1 M 3miwyBanu 3 podbo4rMMm pos-
BEeEHHAMM MiKpoopraHiaMiB. EKCnoauList KOHTakTy cTa-
HoBuna 30 Tta 60 xB. lNicns Uporo BuciBanu Ha TBEpae
NnoXnBHe cepeaoBulLe Yaneka Ta Ha arap conogoBui
ekcTpakT. MociBum KyrnbTMBYBanu B TepMOCTaTI 3a Temnepa-
Typu +27°C Bnpopoex 14 fi6. CnoctepexxeHHs NpoBoay-
nmyepes 3, 5,7, 10i 14 gj6. O6nik pesynsratis NpoBOaMU
3a HasIBHICTIO Y BigCYTHICTIO pocTy rpmba [4, 6, 9].
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MeTton nanepoBux AWCKiB: poboYi po3BeaeHHS eTa-
nonHux wramie C. albicans ATCC 10231 i A. niger ATCC
16404 y kinbkocTi 0,2 M BUCIBanu Ha TBepae NOXUBHE
cepegoBuLle Yaneka Ta Ha arap COSIO40BUI eKCTPakT
y Yawkax MeTpi. Ans andysii Kynstyp B arap Yaiuku
KynbTypw rpubis BuTpumyBanu snpogosx 15—30 xB.
3a KiMHaTHOi TemnepaTypu. CTepunbHi AUCKK 3 GINBTPY-
BanbHOro nanepy AiaMeTpoM 5 MM 3MOYyBanu BOAHUMM
pO34MHaMU Ae3iHGEeKTaHTY Y BiAMOBIgHMX KOHLIEHTpaLisiX
y KinbkocTi 0,1 M1 Ha AWUCK | po3knagany CTepUbHUM
niHUeToM Ha Yawku lMeTpi, npuTUCKaroun Jo arapy.
Y KOXHY YalLLKy po3knaganu no 5 guckis, siki BUTpUMyBa-
v B TepMocTarTi 3a Temnepatypu 27°C ynpogosx 10 aio.
O6nik pesynratie nposoavnu Yepes 7 i 10 ai6, Bu3Hadanm
AiaMeTp 30H 3aTPUMKM POCTY PrOiB HABKOMO NManepoBuX
ONCKIB 3a AOMNOMOrOH0 MiHinKy [4].

[ns nigTBepMKEHHSA OCTAaTOUHOI €CPEKTUBHOI KOHLIEH-
Tpauii gesiHdekTaHTa «[ionang» nposoannu gocni-
IPKEHHs1 Ha TecT-06’ekTax: 3ani3o, WTyKaTypka, AepeBo
Ta uerna.

Pe3ynbTati 1 06roBopeHHs

Y Tabn. 1 HaBeQeHi pesynsratamy SOCTiSKEHb LWOAo
dyHriumaHoi aji aesiHdekuinHoro npenapary «[ionangy
Ha eTanoHHux wramax C. albicans ATCC 10231 i A. ni-
ger ATCC 16404. PozunHu npenaparty «[ionang» 0,05%
KOHLEeHTpaUil 3a ekcnosuuii 120 xB. BUSBNAOTbL yH-
riLMaHY aKTUBHICTb, OCKINIbKM HEe CrocTepiranu pocTy
MikpoopraHiamie. BctaHoeneHo, wo 0,1% KoHueHTpau,ji
pO34MHYy NpenapaTty epekTUBHO BMNIIMBAOTL HA MiKpPO-
opraHiamu 3a ekcnosuuii 60 xB.

Ta6nuusa 1. dyHriumaHa ais npenapaty «[ionang»
B CYCMEeH3iiHOMY MeToAi

Table 1. Fungicidal action of “Diolide” disinfectant
in the suspension method

KoHueHTpauis npenapary, %

Mikpo- The disinfectant concentration, %

o
570°
H O =
opraisMu a2 0,005 0,01 0,05 0,1
Micro- = 8 E . /E i :
organisms 2 kcnosuuis, x8 / Exposition, min
60 120 60 120 60 120 60 120
Aspergillus o n o o + + _ _ -
niger
Candida " O IO I [ IR I (R
albicans
lMpumimka. «+» — HasiBHICTb, «—» — BIiACYTHICTb pOCTY rpuba.

Note. “+” — the presence of fungal growth; “-” — no fungal growth.

Y cycneHsinHomMy MeToai edpekTMBHA eKcno3unLis
60 xB., TOMY ii 3aCTOCOBYBanu B METOAi 3 NanepoBUMM
avckamm (tabn. 2, 3). Y 1abn. 2 nokasaHo, Lo Ha Cbo-
My Aoby, nounHatoum 3 0,05% Ta 0,1% KoHLeHTpauin,
npenapar «[ionaa» akTMBHO 3aTpMMyBaB PICT Bereta-
TuBHMX KNiTUH C. albicans BignoBigHO (30Ha 3aTPUMKM
pocTy >5 MM). 3aTpyMMKa pocTy CycneHsil crop nnicHs-
Bu A. niger 6yna 9,0 mm Bxe 3a 0,05% koHueHTpauii
OOCTigKyBaHOMO pO34nHy npenapary.

19



Yeuet O. M., KoBaneHko B. J1.

JocnigkeHHa QyHriunaHOT Ail Ae3iHpeKuLinHoro npenapary «/ionana»

Tabnuusa 2. dyHriumaHa gis npenapary «[ionangy

3 BUKOPUCTaHHSAM NanepoBux AuckiB 3a ekcrnoauuii 60 xB. (7 £i6)
(M£m, n=5)

Table 2. Fungicidal effect of “Diolide” disinfectant

using paper discs at 60 min. exposure (7 days) (Mtm, n=5)

DocnigHi [itoya koHueHTpauis, %
MiKpoO- Active concentration, %
opraHismu 0,005 0,01 0,05 0,1
Experimen- ;
tal micro- [liameTp 30H 3aTPUMKN POCTY, MM
organisms Diameter of growth retardation zones, mm
Aspergillus
niger 2,0+0,1 4,0+0,1 9,0+0,3 11,040,3
el 40:01  50£02 11,0603 13,003
albicans

Ta6nuus 3. dyHriunaHa ais npenapaty «[Lionang»

3 BUKOPUCTAHHAM NanepoBux AMckiB 3a ekcrnoauii 60 xB. (10 gib)
(Mtm, n=5)

Table 3. Fungicidal effect of “Diolide” disinfectant

using paper discs at 60 min. exposure (10 days) (Mtm, n=5)

LocnigHi [itoua koHUeHTpauis, %
MiKpO- Active concentration, %
CJPIrELA I 0,005 0,01 0,05 0,1
Experimen- .
tal micro- [liameTp 30H 3aTPUMKK POCTY, MM
organisms Diameter of growth retardation zones, mm
Aspergillis 30401 7,002 10,0603 13,0403
niger
Candida
albicans 5,0£0,1 9,0£0,2 12,0£0,2  14,00,2

Tabnuus 4. OyHriumagHa akTMBHICTb Npenapaty «[ionana»
Table 4. Fungicidal activity of “Diolide” disinfectant

Wtamu KoHueHTpauis / Concentration,%
Strains 0,05 0,1
C. albicans
ATCC 10231 Z 2
A. niger
ATCC 16404 Tk Tperler

[OKa3HWUK 3HWXKEHHS PIBHS XXUTTE3OATHOCTI BEreTaTUBHUX KIiTUH
C. albicans Ta cycneHsii cnop nnicHaBu A. niger

3a 3a3HavYeHux BUNPoBOBYBaHMX KOHLEHTPaLii NPOAYKTY
Indicator of viability reduction in the of C. albicans vegetative cells
and A. niger mold spore suspension

at the specified tested product concentrations

0,05 0,1

15x8. 30xB. 60xB. 15xB. 30xB. 60 xB.
15 min 30 min 60 min 15 min 30 min 60 min

Ltamun
Strains

C. albicans 1,8% 5,2x 2,8x 1,2% 3,4x 5,1x
ATCC 10231 %107  x10%  x10* x107 x105  x102
A. niger 1,6% 6,3x 1,9% 1,3x 1,1% 2,7%
ATCC 16404 x107 x10% x10° x107 %105 x103

Ta6nuusa 5. PyHriunaHa ais npenapaty «fionang» 2,0% 3a
ekcno3auuii 60 xB., %

Table 5. Fungicidal effect of “Diolide” disinfectant 2.0% at 60 min.
exposure, %

TecTt-06’exkTu / Test objects

Lramn :
Strains Aepeso 3aniso uerna  LTyKatypka
wood iron bricks plaster
C. albicans
ATCC 10231 100 100 100 100
A. niger
ATCC 16404 100 100 100 100
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BcraHorneHo (tabn. 3), wo «[ionaiay» BusiBnse doyHri-
umaHy aito y 0,05% koHueHTpauii Ha 10-y ooby, oe 3atpyum-
Ka pocty A. niger ctaHosuna 10 MM. AHanisytoum pesyrb-
TaTu, crocTepiran 3oHy 3aTpyMKM pocty A0 13 MM 33 KOH-
ueHTpadii 0,1%. Pe3synbratv 4OCHImMKEHHs NoKasanu, Lo
3a 36inbLUEHHS KOHLEHTpaUii npenapaty «[ionang» 3poc-
Tae 30Ha 3aTpuMKK pocTy rpubiB A. niger Ta C. albicans.

3rigHo 3 ACTY EN 1275:2004 (tabn. 4), npogykT Bia-
MoBidae HopMamM, SIKLLIO NMOKa3HWK 3HVDKEHHST PIBHS XKUTTE-
3natHocTi bakTepit He € meHWwM Big 104 BNpodoBx vacy
BUNpoOyBaHHs 4o 60 xB. 3a Temnepatypu +20°C B ymoBax,
BU3HAYEHWNX AN aHanidyBaHHsi 3 BUKOPUCTaHHSAM BUNPO-
6oByBaHuUx MikpoopraHiamis C. albicans ATCC 10231 1a
A. niger ATCC 16404. 3a uum nokasHukom 0,1% npenapary
«[ionangy» 3abesnevye yHriLmaHy Oito LWOAO eTarioHHMX
wrawmie C. albicans ATCC 10231 ta A. niger ATCC 16404.

HesindekuinHnin npenapart «Lionang» B 0,1% KoH-
ueHTpauii Ta ekcrnosudii 60 xB. Ha 100% 3He3apaxy-
BaB C. albicans ATCC 10231 i A. niger ATCC 16404 Ha
TecT-00’ekTax i3 Aepesa, 3anisa, Lerny Ta WTyKaTypku
(Tabn. 5). Lle nigTBepmKye e(peKTUBHICTb TaKOi KOHLIEH-
Tpauii 4nsa 3acTocyBaHHSA Ha BUPOOHULTBI.

[nsa pesiHgekuiil TBApMHHULBKUX NPUMILLEHb NPOTU-
paHHAM abo 3pOLLEHHSM 3a iHGEKLIMHNX 3aXBOPIOBaHb,
CMPUYUHEHMX TPUBKOBMMM MiKpOOpraHiaMamu, LLIOAO eTa-
noHHux wramis C. albicans ATCC 10231 i A. niger ATCC
16404 pekoMeHO0BaHO BYKOPUCTOBYBATU POBOHMIA PO3HMH
«[ionanay» 3 koHLUeHTpaLjeto asookucy xropy 0,1% (250 mr/m)
3 po3paxyHky 0,5-1,0 n Ha 1 m? 3a ekcnosuuii 60 xB.

3acTocyBaHHS HOBUX METOAIB iHEKLINHOIO KOH-
TPOIO Ta NosiBa HOBUX KITIHIYHMX NATOreHiB, a 0cobrnmeo
rpmnbiB, 4acTb BUPILLEHHS 3aBAaHb, MOB’A3aHNX 3 PUH-
KOM gesiHdpekTaHTiB [15]. AreHTCTBO 3 OXOPOHU HaBKO-
n1wHboro cepegosua CLUA (Environmental Protection
Agency, EPA) cuctematyHo po3pobnsie Ta OuiHIOE HOBI
KinbKicHi MeToam epekTMBHOCTI IHGOEKLIMHOMO KOHTPOSTH.
Hawi gocnigpkeHHst nokasanu, Lo OuiHKa edeKTVBHOCTI
yHriuMaHoro metogy BunpobyBaHb y naboparopii €
NPUAHATHOO SIK HOPMaTMBHOI Npoueaypu Aekinbkoma
MeTodamu. Lli 4oCnimKeHHS MOXYTb BUKOPUCTOBYHOTLCA
Ons1 OLiHKM SICHOCTI Ta TOYHOCTi NPOTOKONIB BUMPODYBaHb
i ANS BU3HA4YEeHHA MNOKa3HUKIB eEeKTUBHOCTI MeETOaY —
Takux, 9K CTaHOAPTHE BiAXUIEHHs1 NOBTOPHOBAHOCTI (Mo-
Ka3HMK MIHITMBOCTI B KiflbKOX TeCTax, NpOBEOEHMX B OOHIN
i Tin >)xe NabopaTopii) Ta cTaH4ApTHE BiOXUINEHHS Bia-
TBOPHOBAHOCTi (MOKA3HMK 3araribHOI MIHIMBOCTI Y KiMbKOX
nabopaTopisx). HeBenuki 3Ha4eHHsA cTaH4apPTHOTO Bif-
XUINEHHS MOBTOPIOBaHOCTI Ta BiATBOPHOBAHOCTI Ars KOH-
TPOILHOI Ta 06pOBEHOT NONYNALjM HOCIIB € MOKa3HMKaMm
NPUNHATHOT edpeKTUBHOCTI MeToay [8, 11, 14, 15].

[esiki oocnigHVKM BBaXKatoTb, LLIO PO3POGIEHHS, OLjiH-
Ka, HE3anexHU TEXHIYHWUI aHani3 Ta nyobnikavis HopMa-
TUBHUX METOAIB MaloTb BUPILLANIbHE 3HAYEHHS Y TOMY,
Lo 3apeecTtpoBaHi EPA Ta dhapmakonoriyHoto koMmicieto
YkpaiHn gesiHdekuirHi 3acobu 3gaTHi jocarati 3anpo-
MOHOBAHOTO PIBHSA aHTUMIKPOOHOT aKTUBHOCTI MPU BUKO-
PUCTaHHI iX 32 MPU3HaYEHHsIM, | 4aloTb 3MOry OTPMMYBATU
Ge3neyHy npogykuito [5, 10, 13, 16, 18].
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BucHoBku

[HesiHgekuiHnn 3aci6 «[ionang» B koHUeHTpauii 0,1%

Mae doyHriLmaHy Aito Woao etanoHHux wramis C. albicans
ATCC 10231 i A. niger ATCC 16404. Po34mH npenapaty
«Hionang» y 0,1% koHueHTpauii 3a ekcnoauuii 60 xB.
BUABNSIE PYHriUMAHI BNAaCTUBOCTI Ha TeCT-06’ekTax.

MepcnekTuBM noganbLINX AOCAigXKEeHb

HactynHmum etanom 6yae AoChimKeHHs BipyniLmaHOI

aKTMBHOCTI gesiHdekTaHTa «[ionana».
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Nowadays it is important to develop new disinfectants for poultry which are simple in use, non-toxic if used in the presence of birds,
with a broad bactericidal spectrum, not causing the resistance of microflora, maintaining the air environment, linking ammonia
and deodorizing the air. One of the product effectiveness indicators comes from testing on micromycetes which are persistent on the
indoor surfaces and require high fungicidal concentrations of active substances. Research results of the effect produced by the “Diolide”
disinfectant with 42% sodium chlorite and 46% sodium chloride base showed fungicidal activity against the etalon strains of Candida
albicans ATCC 10231 and Aspergillus niger ATCC 16404. By serial digestion method using paper disks on Chapek’s medium and on the
malt agar in the presence of the “Diolide” disinfectant the effective concentration of 0.1% was established. “Diolide” disinfectant at 0.1%
concentration at 60 min. exposure completely disinfected test objects of wood, iron, brick and plaster which were contaminated with
micromycetes. It was found that the effectiveness of “Diolide” disinfectant depends directly on the time of exposure and it is therefore

necessary to adhere to these conditions in the production process.
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MopdobionoriyHa xapakTepucTuka Wykun 3sudanHoi (Esox lucius L.)
Manux BOAOWM KOMIMJIEKCHOro npusHavyeHHs Cymcbkoi Ta KuiBcbkoi obnacren

M. 6. XanmypuH

chalturinmax@gmail.com

HauioHanbHuiA yHiBepcuteT BiopecypciB Ta NpUpoAOKOPUCTYBaHHS YKpaiHu,
Byn. leHepana Pogumuesa, 19, 1 HaByanbHuii kopnyc, M. Kuis, 03041, YkpaiHa

Mertoto poboTn Byrno nposect MopdhoBionorivHMn aHani3 Lykn 3Bu4arHoi (Esox lucius L.)
3 [IBOX BOAOWMM, CXOXMX 3@ CBOIMM NapaMeTpamy Ta YMOBaMM, i BU3HAYMUTW, HACKINbKW Biapi3Hs-
FOTLCS NONYNALi X BUAIB 3@ Pi3HNX aHTPOMOreHHMX YHHUKIB. LLlyka 3 Cymcbkoi 0bn. mae GinbLu
NPOroHUCTE TiNOo, Ha WO BKa3yTb 3MillleHi CNuHHWMIA (5,76) Ta aHanbHWiA nnaeui (9,19), G6inb-
Wy WupuHy Tina (2,47) Ta 30inbLueHe xBocToBe CTEONO (9,62), BUOOBXKEHILLY ronoBsy 3 puriom Ta
BEPXHbOIO Lenenoto (6,10, 11,37, 4,9 BignosigHo). Taki 03HaKv MOXYTb BKa3dyBaTW Ha Te, LLO LLyKa
MOSOE Ha BENMKOPO3MIpHY 30006mY. MokasHmKK Lwyku 3 KWiBLLMHM OeLLOo BigMiHHI i cBig4aThb npo Te,
LLIO XMKaK pobuTb Ayke CTPIMKi Ta AOCUTL BEMNWKi 3a ANCTaHLE0 Hanaaw Ha 3006md, He3Baxaroum
Ha nepeLKkoan — Taki, K MakpodiTu 1 iHWa BOAHA POCIUHHICTb, WO MiATBEPIKYOTL binbLua
wmnpwuHa noba (13,32), Bucota ronoswu (4,16) Ta Bucota ronoswu 6ing notunui (3,56). MNpo cTpim-
KiCTb i BENMWKI pUBKM CBiOYaThb Benuki odi (4,91) Ta 36inbLueHa HkHA wenena (9,89). 3a GionorivyHumm
noKasHUKaMy MOXHa nigcymyBaTi, LWO Lyka 3 CyMmHm Ginblu BrogoBaHa; Lie NiaTBepoKyoTh BU-
Mipw i koedoilieHTH Ti BrogoBaHocTi. OT)ke, BOHa M'SACUCTILLIA, LLIO BNSIMBAE NepenyciM Ha siKicTb prou
siK ToBapHoro o6’ekTa. LLlo x go wyku 3 Kuiecbkoi obnacti — BoHa € AeLUo APIOHILLIO, 3 HKYMMUN
KoediLieHTaMKn BrogoBaHOCTI, LLIO MOXeE CBiguMTU Npo BinbLui 3aTpaTti eHeprii Ha 3000yBaHHS idXi.
Lis 3aTpaTHiCTb, Ha HaLly AyMKy, MOB’si3aHa 3 KOHKYPEHLEIO 3i CTOPOHM LLIE ABOX XWXKUX BUAIB prb —
OKYHS i Cydaka, NOLUMPEHMX y BOQOWMI, Ta, MOXIIMBO, 3 pO3MipaMu Camoi BOOOVMMU, SiKa Y YOTMPK
pasu binbla. BBakaemo 3a gouinbHe ypisHOMaHITHUTH ixTiodhayHy Bogovimu y c. MNapuwikis,
30Kpema MUpHUMMK BUAaMu pub, o6 3HATM abo 3HM3NTU TPOIYHY KOHKYPEHLiHO XMKaKIB.

KnrouoBi cnoBa: mopdobionoris, wyka, mpkepena Bogo3abesneyeHHst

Y 60—-70-x pp. MMHYNOro CTOPIYYsi HA OCHOBHIN apTe-
pii YkpaiHu (p. [HiNpo) noyanu akTMBHO CNopyaKyBaTh
Ta 3anyckartu B poboTY rigpoeneKkTpocTaHLii 3 NpuBe3eH-
HAM Ta aknimaTmusalieto y Lem xe Yac JanekocxigHnx
BMAIB: cTpokaToro Ta 6inoro Toectonoba (Hypophthal-
michthys nobilis Ta Hypophthalmichthys molitrix), amy-
pa Ginoro (Ctenopharyngodon idella) Ta iHTpogyueHTiB
yebaudka amypcbkoro (Pseudorasbora parva) i potaHa-
ronoseLku (Perccottus glenii). Lie no4ano npouec 3miHu
ixTiochayHW YKpaiHu, 30KpemMa 3MEHLLIEHHSI YUCENbLHOCTI BU-
4iB abo 3MiHM NpUTaMaHHMX MiCLib iCHyBaHHSI OCTaHHIX.

3a ocTaHHe OecsaTuniTTa ckrag ixtiocbayHu 3mMiHMBCSA
3a paxyHOK 3aperynboBaHOCTI BiNbLLOCTI pivOK Ta BeAeH-
HS pMBOrocnoaapchbKoi AisiNIbHOCTI Yepes iHTPOoAYKLito
Kopora, cTpokaTtoro Ta 6inoro ToBctonobukiB abo ixHix
ribpugie, amypa 6inoro. 3a paxyHok LbOro iHTpoayLEeH-
TW CTBOPIOBANMN KOHKYPEHLiK0 ¥ Xap40BMX BifHOCUHAX
3 abopureHHnmun Bugamun. Bugosuii cknag p. Pocb He-

22

noganik Big, KociBCbKOro BOOOCXOBULLA: KiNbKICTb BUAIB
y 1997 p. ctaHoBuna 16 suais, a 'y 2005 p. — 19 Bugis
3a paxyHoK nosiBu 6uyka uyuuka (Proterorhinus mar-
moratus), nopxa 3su4anHoro (Gymnocephalus cernuus),
sanbuga (Leuciscus leuciscus) [8]. LLlogo pisHoMaHiTTs pnb
Y HWXKHIN | cepeaHin Teuvii Poci — 26 i 22 Buawy BignoBigHo.
BepxHs Teuia Poci Ta kpynHi nputokn (Pockbka, PocTa-
BuLSA, PocaBa) HapaxoByOTb MeHLLE BMAiB pub — Big
18 po 11, a HeBenuki NpuTOKM BepxHbOI Poci (MopixoBsa,
Koca, BepxiB'st Kam’'siHkM) MatoTb HAWMEHLLY KifbKiCTb
BuaiB — Big 9 go 5 [3].

Y 3B’A3Ky 3 NOCTINHOK 3MIHO KMNiMaTU4YHMUX YMOB,
3HWXXEHHAM PiBHSA onajiB Ta 3pOCTaHHAM aHTpPOMo-
FEHHOro HaBaHTaXEHHS, € HEOOXiAHICTb Yy NPOBEAEHI
MopdobionoriyHMx gocnigkeHb Ha Manux BogonmMmax
KOMMJIEKCHOro npuaHadeHHs (go 10 ra), ockinbku i
npouecu HabaraTo LWBMALIE NPOXOAATL cCame y Manux
BOOOMMaX 3aBAsAKM BinbLUii LUBMOKOCTI BOOOOOMIHY,
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HIXK Y BENWKNX BOOOCXOBULLAX, OCOBMNMBO Nicrns IXHbO-
ro 3aperynioBaHHA. 3BaXkarouu, O LyKa € OCHOBHUM
XWXKaKkoM y BOOOMMAaX LibOro Knacy, iCHye HeobXiaHicTb
y i gocnigpkeHHi B YkpaiHi. Tomy metoto pobotu 6yno
npoBecT MopdobionoriYHUA aHani3 LWykn 3BUYanHoi
(Esox lucius L.) y Bogorimax nnouieto go 10 ra.

MaTepianu i meTogm

MopdobionoriyHe NOPIBHAHHS LKW NPOBOAUNN Ha
OBOX gocnigHuubkmx Bogorimax Cymcbkoi Ta Kuis-
CbKoIl 06n., AKi 3@ MEBHUMM O3HAKaMM € NOAIGHUMM.

MepLua Bogorima posTaiuosaHa y M. Opyx6a Amnine-
CbKoro p-Hy CyMcbkoi 06r. | € BOAOVMOK-0XOMNOMKYBaveM
LyKpopadiHagHoro 3asogy. Lia Bogorma € HUXHbOLO
3 TPbOX KackagHUX BOOOWM-OXONOAXKyBadiB, CTBOPEHNX
LLTY4HO NoGya0BOH AaMOM Ta NEPETOPOPKEHHSIM CTPYMKA.
Mnowa BogHoro A3epkana HWKHLOT BOAOWMW CTaHOBUTL
2 ra. HwkHs1 BOgoriMa Mae HenpaeubHy hopmy 3 BOMA
3aToKamu, Yepes siki 30iNCHIETLCS BOAONOCTa4YaHHS:
Yepes MeHLUY (apyra 3 BepxHix BOAOWM) BOGOCMYCKOM
LUAHAOPHOro TNy Ta BinbLUy 3aToKy, 3 CyCigHbOT BOOO-
MK, Yepes Tpyby giamerpom 500 MM, A4S SKOT Jpkepenom
BOAM € Nia3eMHi Knodi. Ha BigmiHy Bif, BEpXHiX BOOOWM,
BOZOBUMYCK LLIAHAOPHOMO TUMY 3p0BreHnin Takum YHOM,
LLIO BOAYY MOBHICTIO CNYCTUTM HEMOXITMBO, OCKINbKK 3 LiEl
BOOOWMMW HAcOCHa CTaHLUig 3abupana Bogy Ans 3asoy
(mani cTpymok, LLIO BUTIKae 3 BOOOVIMU, Briagae Ao p. IBotka
Yepes AeKinbka KirloMeTpiB Bifi HACENEHOro NYHKTY).
MakcmmanbHa mmbrnHa cTaHoBUTL 4 M, cepeHs — 1,5 m.
Mepiog nbogocTaBy TpUBae 3 NepLlol AeKaan rpyaHs
00 Apyroi aekagun 6epesHsi, TOBLUWHA NbOgy CTaHOBUTL
25-40 cm. Temnepatypa BoaM BNpOOOBX BereTaLiiHOro
ce30Hy Moxe konmeatuce Big 0°C (B3umky) oo 22-27°C
(BniTKy). Y BOOONMI € BEMUKA KirbKIiCTb 3aTOHYNUX AEPEB.
Mnowa 3apoctaHHs MakpodiTamm — 5—10%. Takox Ha
ogHomy 3 BeperiB BOOOMMM po3TalLoBaHU OPYKTOBUIA
cap i hepma Benukoi poratoi Xyaobwm. IxtiodpayHa Hanivy-
Basna BiCiM BMAB, HaMYMCenbHILLAa pogmHa KOpPOnoBux —
WicTb BUAIB (kopon, Kapack cpibnacTun, NuH, NiTka,
KpacHonipka, rip4ak), No ogHOMY NpeaCTaBHUKY OKYHEBMX
(OKyHb 3BMYaNHUIA) Ta LLYYKOBWX (LLlyKa 3BMYaiiHa). 3a Bia-
HOCHOI YMCESTBbHICTIO AOMIHYBanu NpoOMUCIIOBI BUAN
Kapacb cpibnsictun ta nnitka — 55,4-58,2%.

Opyra Bogonma posTawosaHa y c. Mapuwkis bapu-
LuiBCbKOro p-Hy KniBcbkoi 06n. 3aranbHa nnotua Bogonmm
cTaHoBWTb 8,8 ra. Bogonma mae cknagHy coopmy Tpanedwji
3 goBLMmMmM ctopoHamm 300x350 M. CepeaHs rmnbuHa —
1,5 M, MakcumarneHa — 2,5 M; mxepena Bofo3abesneyeH-
Hs1 — Mig3eMHi. [pebns BogocxoBuLLIA — PYHTOBA, OOB-
»unHoto 300 M, MmakcumarnbHa Bucota — 2,0 M, LUMpUHa
rpebHst — 5 M. BUTOK y CTpyMOK BigbyBaeTbCs Yepes pyc-
NOBUI LWMO3 WnpmHoo 1,5 M. Y3nmMKy BogoviMa BKpuBa-
€TbCSI KPUIOHO Pi3HOI TOBLUMHK. [ovaTok NbogocTaBy 3a-
3BWYali HacTae y pyrivi NOnoBwHI NncTonaaa, 3BirbHEHHS
Big Nbody — HanpukiHui 6epesHs. MakcumarnbHa ToB-
WmHa neogy — 25-40 cm. Temnepatypa Boau NPOTArom
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BereTauiHoro cesoHy Moxe konueatuce Big 0°C B3MMKy
0o 21-26°C eniTky. Y BOOOVIMI € BeNMKa KinbKicTb 3pyba-
HWX KyLLiB. MnoLua 3apoctaHHa Makpoditamm — 5-10%.
Mig yac gocnimkeHb iXTionoriyHa YacTHa rigpobioHTIB Ha-
nivyBana 6 BuajB pub. HaumcneHHiLLo € poayHa Koporno-
BUX — TpW BUAM (Kopor, Kapack cpidnactvn, amyp Ginvn);
3 OKyHEBUX — [ABa BMAW (OKYHb Ta Cydak), 3i LLYKOBUX —
OOVH BUE, (LLyKa). 3a BigHOCHOH YMCENBHICTHO OMIHYHOTb
npomMucnoBi Buay pub (kapack i kopon) — 86,5-88,5%.
Bonorimun cxoxi 3a mrepenamMmu BogONOCTa4aHHs 1 BENnu-
KO KifNbKIiCTIO YKPUTTIB NS TAKOrO XMXKaka, siK LLyKa.

306ip, 0bpobka 3ibpaHmx maTepianis NpoBeaeHi BigNo-
BiQHO 00 3aranbHONPUNHATUX MeToauK [6]. [1ns Bu3Ha-
YeHHS BMOOBOI HANeXXHOCTi Moroai Ta gopocnux pub Ta
IX CUCTEMaTUYHOIO MOSOXKEHHS | Ha3B BMKOPUCTOBYBarnm
BU3Ha4HMKK [2, 4, 5].

Bci gaHi, oTpumaHi y pesynbTtaTi 4OCHigXEHb,
OnpaubOoByBanu CTaTUCTUYHO 3 BU3HAYEHHAM MOpPOriB
BiporigHocTi: P>0,05 — HesiporigHo, P<0,05; 0,01;
0,001-1-3 — noporu BiporigHOCTi 3a cTaHAAPTHUMMU
meToamkamm [6]. [na o6pobkn oTpumaHux pesynsraris
BMKOpUCTOBYBanu nporpamy Microsoft Excel.

Mig yac gocnimKkeHHA yMOBM NOBOSKEHHS 3 TBApMHAMM
BiANoBiganu nocraHoBaMm BCiX MiPXKHapOAHWX, HaLioHanb-
HWUX IHCTUTYLIN, 3aKOHaM i KOHBEHLii Npo GioeTuky.

Pe3ynbrat 1 06roBopeHHs

lMnacTu4yHi o3Haku Wwykun 3 sogonm CymwmHu Ta
KviiBLnHW HaBepeHi y Tabn. 1. 3aranom Gyno BMMIpsiHO
42 nnacTuU4Hi O3HaKU LLYKK, cepen, akmux 33 03HaKu Tyny-
6a Ta OeB’sATb O3HaK ronosu. 3aranom obuasi nonynsuii
nodibHi Mk coboto, NPOTe Ha OCHOBI AaHMX, 3a3HA4YEHMX
y Tabn. 1, MoXHa cyguTui npo Te, Wwo 3 33 03HaK Han-
GinbLe Bigpi3HatoTbCA 13 03HaK Tynyba Ta cim 03HaK
ronosu. O3Haku, AKi HanbinbLLe BiAPI3HAKTLCA AN
Tynyba: Hanbinblia ToBLWMHA Tina, gka y wyku 3 Cym-
WnHK Binblia Big UbOro NOKa3HWKa y NpeacTaBHUKIB
3 KuiBwmHM Ha 2,47, nocTtgopcarnbHa BigcTaHb — Ha
5,76; aHTMaHanbHa BiACTaHb Ta JOBXWHA XBOCTOBOIO
crtebna — BignoBigHo, Ha 9,19 i 9,62; BeHTpoaHarnbHa
BiacTaHb — Ha 16,05; noBxunHa ronosu — Ha 6,10.
BogHouac wyka 3 Bogovim KniBLMHM nepeBaxkana Hap,
LyKkoto 3 CyMLUMHM 3a TakKMMK NOKa3HUKaMu: Hanbinb-
Lua BMCOTa Tina — Ha 3,29; obxear Tina — 8,26; BucoTa
CMMHHOrO Ta aHanbHOro nnasyuiB — BignosigHo, 9,19
Ta 6,62; goBXKnHa XBOCTOBOro nnasus — 3,36.

Llono poamipis ronosun — goexuHa puna 11,37
i JoBXMHa BepXxHbOI wenenu 4,9 y wyk i3 CyMLmHu,
LLIO NepeBaXxae Hag, ek3emnnsipamu 3 KWiBLUHN, HaTO-
MiCTb aiameTtp oka 4,91, wupmHa 4yona 13,32 Ta BuUCo-
Ta ronoBu, BUCOTA rofioBu OiNs NOTUNUUI Ta JOBXUHA
HWXXHBOT LLienenn HaBnaku, GinbLui, BianoeiaHo, Ha 4,16,
3,56 Ta 9,89 y npencraBHukiB 3 KuiBcbkoi 0brn. 3aranom
BCi BiMIHHOCTi XapaKTepHi AN nonynsiuin, siki He nepLue
MOKONIHHA MELLIKatoTb Y Ll BOQOMMI Ta MPUCTOCYBanuch
00 KOHKpeTHMX ymos [1].
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Ta6nuua 1. [MnacTuyHi 03HakKmM Wwykn BogoiM CymumHmn Ta KniBLLMHKM (BIBHOCHI BEMUYNHW)
Tables 1. Plastic characteristics of pike of reservoirs of Sumy region and Kyiv region (relative values)

CratuctuyHa obpobka / Statistical processing

'q "IN HUdALrey

Mpowiph / Measurements Sumy Region (236, both sexee) Kiv Region (1225, both sexce)
M, % lim M () M, % lim +M g
Y % Big posxwuHa Tina (I) / In % of body length (1)

HoexuHa ctaHgaptHa (Mm) (1) / Standard length (mm) (1) 120-335 200-580

HoexuHa 3oonorivyHa (L) / Zoological length (L) 114,39  108,06-119,67 2,75 0,63 117,00 113,64—-120,00 2,20 0,73 -2,23
HoexwuHa Tina (Icor) / Body length (Icor) 69,82 65,22-73,13 2,31 0,53 70,79 66,67—73,81 2,25 0,75 -0,86
Hanbinbwa Bucota Tina (H) / Maximum body height (H) 16,53 12,00-19,67 2,43 0,56 19,82 11,50-24,77 4,21 1,40 -2,35
HanmeHwa Bucota Tina (h) / The smallest height of the body (h) 6,45 4,67-8,14 1,20 0,28 7,39 6,25-8,86 0,96 0,32 -1,22
Hanbinba ToBwmHa Tina (iH) / Maximum body thickness (iH) 9,53 6,40-14,29 2,46 0,56 7,06 6,25-8,48 0,69 0,23 2,77

O6xsart Tina (Ccor) / Body circumference (Ccor) 42,40 36,77-48,45 3,50 0,80 50,66 40,52-58,75 5,98 1,99 —4,94
AHTegopcanbHa BiactaHb (aD) / Antedorsal distance (aD) 71,95 34,88-76,72 9,10 2,09 72,66 66,67-78,64 4,28 1,43 -0,38
MoctaopcanbHa BigctaHb (pD) / Postdorsal distance (pD) 17,23 13,33-51,28 8,32 1,91 11,47 9,67-13,41 1,20 0,40 3,79

AHTUNeKTpanesHa BiacTaHb (aP) / Antipectral distance (aP) 30,12 26,87-37,50 3,43 0,79 29,39 22,42-35,83 4,93 1,64 0,47

AHTeBeHTpanbHa BiacTaHb (aV) / Anteventral distance (aV) 57,70 53,52-62,50 2,52 0,58 57,35 49,33-69,02 6,92 2,31 0,20

AHTeaHanbHa BigcTaHb (aA) / Anteanal distance (aA) 81,35 78,75-85,71 2,02 0,46 72,16 71,00-74,32 1,03 0,34 10,23
HoexuHa xBocToBoro ctebna (pl) / Tail length (pl) 22,56 13,57-34,29 8,50 1,95 12,94 11,33-15,68 1,42 0,47 6,18

MekTpoBeHTpanbHa BiacTaHb (PV) / Pictroventral distance (PV) 33,04 27,12-59,70 7,53 1,73 33,38 24,67-41,28 6,11 2,04 -0,18
BeHTpoaHanbHa BiactaHb (VA) / Ventroanal distance (VA) 38,80 22,79-58,54 14,86 3,41 22,75 19,09-33,64 4,51 1,50 7,24

JoxnHa ocHoBu cnHHoro nnaeugs (ID) / Dorsal fin base length (ID) 13,90 11,80-16,13 1,29 0,30 12,79 11,59-13,54 0,66 0,22 1,55

Bucota cnnnHoro nnasug (hD) / Dorsal fin height (hD) 11,79 10,00-14,71 1,67 0,38 20,98 19,562-22,73 1,11 0,37 -10,59
[HoexuHa ocHoBu aHanbHoro nnasus (IA) / Anal fin base length (1A) 9,44 8,00-11,03 0,77 0,18 9,10 7,95-10,00 0,66 0,22 0,54

Bucota aHansHoro nnasug (hA) / Anal fin height (hA) 10,60 8,00-15,90 2,03 0,47 17,22 13,64-18,82 1,75 0,58 -6,47
DosxwuHa rpygHoro nnasus (IP) / Pectoral fin length (IP) 12,62 10,40-14,75 1,22 0,28 11,42 10,20-13,33 1,04 0,35 1,51

HoexuHa yepesHoro nnasus (IV) / Pelvic fin length (V) 12,49 10,87-14,71 1,04 0,24 10,56 9,00-14,55 1,62 0,54 2,19

HoexwuHa xBocTtoBoro nnasus (IC1) / Tail fin length (IC1) 14,77 12,68-16,39 1,12 0,26 18,13 13,64-20,00 1,96 0,65 -3,52
[HoexwuHa xBocToBoro nnasus (IC2) / Tail fin length (IC2) 14,89 13,17-16,13 0,98 0,22 17,77 14,09-20,67 2,19 0,73 -2,95
[HosxwuHa ronosw (Ic) / Head length (mm) (Ic) 31,46 28,81-33,33 1,25 0,29 25,35 24,14-26,00 0,75 0,25 8,34

Y % Big posxwuHn ronosw (Ic) / In % of head length (Ic)

HosxwuHa ronosu (Mm) (Ic) / Head length (mm) (Ic) 40-100 52-123

Oosxuna puna (Ir) / Muzzle length (Ir) 44,70 41,67-48,19 1,95 0,45 33,33 30,77-35,45 1,83 0,61 11,07
[iametp oka (do) / Eye diameter (do) 11,89 10,00-14,29 1,31 0,30 16,80 12,82-18,97 1,72 0,57 -5,24
[Mo3ao4Ha BigcTaHb (po) / Extraocular distance (ro) 37,79 18,97-47,06 10,18 2,34 36,58 33,33-38,46 1,80 0,60 0,71

LLnpwuHa vona (io) / Forehead width (io) 27,97 14,29-45,83 11,81 2,71 41,29 35,77-46,67 3,49 1,16 -6,77
Bucora ronosu (ho 1) / Head height (ho 1) 33,97 25,71-40,00 3,71 0,85 38,13 30,77-44,55 4,26 1,42 0,28

Bucota ronosu 6ins notunuui (hc) / Head height at the nape (hc) 47,19 35,29-56,92 6,56 1,50 50,75 38,46-71,82 10,18 3,39 -2,76
JoexunHa BepxHbOi wWwenenu (mx) / Length of the upper jaw (mx) 50,80 46,00-57,14 2,87 0,66 45,90 37,18-62,73 7,91 2,64 -1,61
JoBxnHa HWKHBOI Wwenenu (mn) / Length of the lower jaw (mn) 40,18 35,29-46,15 3,49 0,80 50,07 43,53-68,18 7,43 2,48 2,70

lMpumimka. «—» — 03HaKa Lyku 3 KAIBLUMHM nepeBaxae Lo K 03HaKy LyKkv 3 CyMLUMHW.
Note. “—"— the sign of the pike from the Kyiv region prevails over the same sign of the pike from the Sumy region.
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Tabnuus. 2. MepyCTUYHI 03HaKK LWykn Bogonm CymMLumHM Ta KniBLUMHM (2BCONOTHI BENMYMHN)
Table. 2. Meristic characteristics of pike in reservoirs of Sumy and Kyiv regions (absolute values)

Kinbkicte / Number

CratuctuyHa obpobka / Statistical processing

CymLumHa (n=38, 0buagi cTari)
Sumy region (n=38, both sexes)

KviBLumHa (n=29, obuagi cTari)
Kyiv region (n=29, both sexes)

M lim M lim
TNycok B GiuHi ninii (1.1) / Scale in the lateral line (1.1) 116 111-122 120 110-130
Jlycok Hag 6iuHoto niHieto (Squ1) / Scale above lateral line (Squ1) 17 15-18 18 15-20
Jlycok nig 6i4Hoto niHieto (Squ2) / Scale under lateral line (Squ2) 18 16-19 18 15-20
Jlycok xBocToBoro crebna (Squ pi) / Tail stem scale (Squ pi) 15 15-16 16 15-17
[MpomeHiB y cnuHHoMy nnasui (D) / Rays in the dorsal fin (D) 14-16 14-17
MpomeHiB B aHanbHoMy nnaBui (A) / Rays in the anal fin (A) 10-12 9-14
MpowmeHiB y rpyaHomy nnasui (P) / Rays in the pectoral fin (P) 10-17 13-17
lMpomeHiB y yepesHomy nnasi (V) / Rays in the ventral fin (V) 8-9 7-8
MpomeHiB y xBocToBOoMy nnaBLi (C) / Rays in the tail fin (C) 22-25 23-26

Ta6nuus. 3. bionoriyHi NokasHWKKM Wykn BogoiM CymumHm Ta KniBLmHm

Table. 3. Biological indicators of pike in reservoirs of Sumy and Kyiv regions

CratnctuyHa obpobka / Statistical processing

[Mpomipu CymwmHa (n=38, obuagi ctati) KuiBwmHa (n=29, obuasi cTari)
Measurements Sumy region (n=38, both sexes) Kyiv region (n=29, both sexes)
M, % lim M, % lim
Maca pubwm (r) / Weight of fish (g) 25-368 1,2-700
Maca punbwu (6e3 HyTpouuiB) (r) / Weight of fish (without entrails) (g) 86,58 80,80-93,75 82,80 80,00-86,00
Maca roHag (r) / Weight of gonads (g) 0,09 0,00-1,69 0,41 0,00-1,79
Bik (pokwu) / Age (years) 1-3 1-2
CryniHb nepetpaBHocTi ixi (6anis) / Degree of food digestibility (points) 2-5 4 3-5
Xuphictb (6an) / Fatness (point) 2-4 2-4
KinbkicTb ikpuHok B 1 1 (wT.) / Number of eggs in 1 g (pcs.) — — — —
KoedpiuieHT BrogoBaHocTi 3a PynsraHom / Fultan’s coefficient of fattening 1,67 1,02
KoediuieHT BrogoaHocTi 3a Knapk / Clark’s coefficient of fattening 1,43 0,85
KoediuieHT BrogoBaHocTi 3a CanbHikoBuM / Salnikov’s coefficient of fattening 23,68 10,16
[oHapgo-comaTuyHui ingeke / Gonado-somatic index 0,51 0,41
IHgekc Bucotu Tina / Body height index 5,99 5,05
IHaekc BigHOCHOI ToBLLMHYM Tina / Relative body thickness index 9,53 7,06
IHaekc BenukoronoBocTi / Big-headedness index 31,46 25,35
IHoekc komnakTHocTi / Compactness index 42,20 50,65
IHgekc m’AcucTocTi / Meatiness index 0,12 0,06

MepucTuyHi Ta GionoriyHi 03HaKM LYK/ 3 BOLONM
CyMumnHu Ta KniBLLMHM HaBeaeHi Hukde y Tabn. 2 3.

BigMIHHICTb MiXK MEPUCTUYHUMUN O3HAKaMM Y LYK
3 gocnigKyBaHuMx BOoOoOMM 3a t-kputepiem byna He-
BiporigHoto. O6uasi nonynauii make He Biapi3HA-
IOTbCH, BCi NOKA3HUKM KONUBAKTLCS B Mexax, npu-
TamaHHuX Buay. Lle, y cBoto yepry, cBigunTb npo Te,
LLIO BOHY He YTBOPIOKOTL NiABMAIB | HanexaTb 40 Buay
Esox lucius. 3a 6ionoriyHMMmn nokasHMkamum BUOHO,
Lo BinbLwicTb AOCMigXEeHUX eK3eMNISPIiB HanexaTtb
00 MONOALUMX rpyn BiKOM OAWH-TPU POKK, LLIO MOXE

The Animal Biology, 2022, vol. 24, no. 3

CBIiAYNTU NPO 3HAYHUIN NPECUHT 3 BOKY NANHU Ha
cTapLui BIKOBI rpynu i MOXNMBY NOsiBY paHHbLOA03piBa-
t04MX OCOBVH Y noAarnbLUOoMY.

BucHoBKu

LLyka 3 Cymcbkoi 06n. Mae BinblL NPOroHUCTe Tiro,

Ha LLO BKa3yoTb 3MiLLEeHi CnnHHWIA (5,76) Ta aHanbHWI
nnasui (9,19), GinbLy WnpuHy Tina (2,47) Ta 36inbLeHe
XBOCTOBE CTEOMNO (9,62), BUOOBXKEHILLY rOfoBy 3 pUiom
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MopdobiosoriyHa xapakTepucTnka Wwyku 3sudanHoi (Esox lucius L.) mannx sBogorim Cymcbkoi Ta KUiBCbKoi 061.

Ta BepxHbOlo Lenenoto (6,10, 11,37, 4,9 BignosigHo).
Taki 03HaKM MOXYTb CBiAYMTU NPO Te, LLO LyKa MOoSoe
Ha 3006u4, sika Mae MakcumaribHi po3mipu BignoBsigHO
00 nNeBHOro ek3emmnisipa. [NokasHuKK Wykn 3 KuiBwmyHmn
OeLo Bigpi3HATLCA | CBig4YaThb NPo Te, Lo XMKak po-
OuTb Oy>Xe CTPIMKi Ta AOCUTb BENWKI 3a OUCTaHLIE Ha-
nagu Ha 30obwud, He3Bakaloum Ha nepeLLKoay — Taki, Sk
MaKpOITU 1 iHWa BOAHA POCINHHICTb, MPO LLO MOXYTb
cBigunTK Binblua WwupwHa noba (13,32), B1ucoTa ronosu
(4,16) Ta Bucota ronoswu 6ing notunuui (3,56). Takox Ha
CTPIMKICTb i BENWKI PUBKN MOXYTb BKa3yBaTu BeruKi odi
(4,91) Ta 36inblweHa HWKHS Wwenena (9,89).

Omxe, 3 ornsiay Ha GioNoriYHi MOKasHMKM MOXHa
nigcymysaty, Wo wyka 3 CymwmHu 6inbLie Brogosa-
Ha, WO nigTBEPAXEHO BMMipamMu i koedpilieHTamun i
BrogoBaHocTi. OTxe, BOHa M’ACUCTILWa, Lo BNNuBae
nepeayciMm Ha sikicTb pubu ik ToBapHoOro od’exTa.

Lo x go wyku 3 Kuiscbkoi 06n. — BOHa gewo
ApibHiwa, 3 HWKYMMKU KoedilieHTaMmy BrogoBaHoC-
Ti, WO MOXe cBia4YMTK Npo GinbLi 3aTpaTn eHeprii
Ha 3go06yBaHHs ixi. Lia 3aTpaTHiCTb, Ha Hawy OyMKY,
MoB’si3aHa 3 KOHKYPEHLIIEIO LLYKM i LLie OBOX XWXUX BUAIB
pub (OKyHb Ta cyaak), NOLMPEHMX Y BOLONMI, Ta, MOX-
nvBo, 3 po3mipamun camoi BOOOWMM, SiKa Y YOTUPU pasn
6inbwa. Beaxaemo 3a gouinbHe YpisHOMaHITHUTK iX-
TiodhayHy Bogorimn y c. MNMapuLukis, 3okpema MUPHUMUI
Buaamun puo, wob 3HATU abo 3HU3UTU TPOIYHY KOH-
KYPEHLI0 XMXKaKkiB.

MepcnekTuBM NoganbLIKMX AOCHiAXKEeHb

HeobxigHo i Hagani cnocTepiratv 3a UMW nNonyns-
uismu i gogatu we Asi-Tpu nodibHi. JocnignTtn ctapui
BiKOBi rpynu, o6 AisHaTUCb CTyNiHb MAOQKYOCTI, WO
CBiAYMTUME NPO NnoAarnblle 3pOCTaHHA Yn 3aHenag
LMX NONynsauin.
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Morphobiological characteristics of common pike (Esox lucius L.)
in small reservoirs of complex purpose in Sumy and Kyiv regions

M. B. Khalturyn
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National University of Life and Environmental Sciences of Ukraine,

19 Henerala Rodymtseva str., 15t educational building, Kyiv, 03041, Ukraine

The purpose of the work was to conduct a morphobiological analysis of common pike (Esox lucius L.) from two reservoirs similar
in their parameters and conditions, and to determine the difference between the populations of these species due to various anthro-
pogenic factors. The pike from the Sumy region has a more slender body, as it is indicated by displaced dorsal (5.76) and anal fins
(9.19), a larger body width (2.47) and an enlarged tail stem (9.62), a more elongated head with a snout and upper jaw (6.10, 11.37,
4.9, respectively). Such signs may indicate that the pike hunts for prey that has the maximum size according to a specimen. The indi-
cators of the pike from the Kyiv region are somewhat different and indicate that the predator makes very rapid and fairly long-distance
attacks on prey, despite obstacles such as macrophytes and other aquatic vegetation, which can be evidenced by a larger width of
the forehead (13.32), head height (4.16) and head height at the nape of the neck (3.56). Also, big eyes (4.91) and an enlarged lower
jaw (9.89) can indicate speed and big jerks. Based on biological indicators, we can conclude that the pike from Sumy region is more
fattened, which is confirmed by measurements and coefficients of its fatness. Therefore, it is fleshier, which, first of all, affects the
quality of the fish as a commodity. As for the pike from the Kyiv region, it is somewhat smaller with lower fatness coefficients, which
may indicate greater expenditure of energy for obtaining food. This costliness, in our opinion, is related to competition from two more
predatory fish species — perch and zander, which are common in the reservoir, and possibly to the size of the reservoir itself, which is
four times larger. We consider it expedient to diversify the ichthyofauna of the reservoir in the Paryshkiv village, in particular peaceful
species of fish, in order to remove or reduce the trophic competition of predators.

Key words: morphobiology, pike, sources of water supply
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MpoAyKTUBHICTb Ta AAKICHi NOKa3HMUKU iELb Kypen-Hecy4oK
3a 3MiHU AAKICHOrO Ta KifibKiCHOro cknaay npoTeiHy Kopmy

. Pamuu, A. I'yHyak, A. Cipko, O. CmegaHuwuH, b. Kupurnis, |. Xomuk

a_gunchak@ukr.net

IHcTUTYT Gionorii TBapmH HAAH,
Byn. Bacuns Cryca, 38, m. JlbBiB, 79034, YkpaiHa

[HTEHCUBHICTb ANLIEKNAAKM CiNbCbKOrOCroAapChKOl NTUL XapakTepuaye He TifbKu NOKa3HUK
€KOHOMIYHOI €PEKTUBHOCTI rany3i, arne 1 Aito pisHOMaHITHUX YMHHWKIB, SIKi BNIMBAKOTL HA peaniaaLjio
reHeTMYHOro NoTeHLiany Cy4acHMUX BUCOKONPOAYKTUBHUX NOpia, KPOCIB Ta NiHin. [Jo TakMx YNHHWKIB
HaneXuTb rodiens, sika NoOBMHHA BpaxoByBaTK KiflbKiCHE HOPMYBaHHS pPaLlioHIB 3a NEBHUMMW MNOXWB-
HVYMW PEYOBMHAMU KOPMY, 8 TaKOX 3a iXHIMU SKICHMW NokasH1KkaMmun. CbOrofiHi Ha pUHKY KOpMIB Ans
CiNbCbKOroCMnoAapCLKUX TBAPUH 3 ABMNSKOTLCS NPOAYKTU HE NULLIE 3 BUCOKUM BMICTOM MPOTEiHY, ane
1 BUCOKMM KoedDiLieHTOM Moro 3acBotoBaHOCTI. Cepep iHLLMX, 3acnyroBye Ha yBary COHSILUIHMKOBUIA
KOHLUeHTpaT «[1pornom» — HOBU iIHHOBALLIMHWIA NPOZYKT, po3pobnenHunin daxisusmm JHINPOBCLKOrO
3aBogy «[loTtoku». 3a iHdopMaLieto pO3pOOHKKIB, Ars MOro OTPUMAaHHS BUKOPUCTOBYIOTb YHIKarbHi
HaHOTexHonNorii 06POBKM HACIHHA COHSILLHUKA — HU3bKOTEMMEPaTypPHY EKCTPaKLIito 3 Makcumarnb-
HUM BUOANEHHAM NyLUNMHHS. TobTo «IpornoT» Moxe YTy LIiHHMM A BUKOPUCTaHHS Y FOAIBITI MTWL
MOPIBHSIHO 3 BUCOKONPOTEIHOBUM COEBUM LLPOTOM Yepes BiACYTHICTb «aHTUMOXMBHUX» PEYOBUH.
Y cTaTTi nogaHi pesynsrarty AOCHIMKEHHS, METOHO SKOro Byrio 3'acyBaTyi NPOAYKTUBHI SIKOCTi Kypen-
HEeCYy4OK Ha Tni BBEAEHHS 0 iXHbOrO paLioHy BUCOKOMEPETPABHOIO NPOTETHY 3 BUCOKMM KoediLlieH-
TOM 3acBOeHHS. [ocnig npoBeny Ha Kypsix-Hecydkax nopoau «JflomaH BpayHy. INuui KOHTporbHOT
rpynu 3rofoByBany KOMBIKOpPM, [0 CKMagy SIKOro BXOAMIM MaKyXa COEBa Ta COHSILLUHWUKOBUWN LLPOT
(cvpwn npoTeiH 17%), 4OCNIAHOI NePLUOI — COEBWN LLPOT Ta BUCOKOMPOTEIHOBWIA KOHLUEHTpAT «[1po-
rmoT» (cupui npoTeid 17%), a JocnigHoi Apyroi — nnle BUCOKOMNPOTEIHOBUIN KOHLIEHTPAT (CUpUi
npoteiH 15%). BctaHoBNEHO, L0 BBEAEHHS 40 CKIagy NOBHOPALLOHHOMO KOMGIKOPMY IHHOBALIIMHOTO
npogykTy «[pornoT» He NPU3BOAUTL 0 CYTTEBMUX MXKIPYMOBUX Pi3HMLb 3@ XKUBOK Macor OCOOUH 3a
nepiog gocnigy. MNMokasaHo, Lo MakcumarnbHe 36inbLUEHHs B paLlioHaxX Kypen YacTku nepeTpaBHOro
NpoTeiHy Ta 3MeHLUEeHHS pakLii NpoTelHy, Aka 3aCBOEHHIO He Miansrae, No3UTUBHO BNNMBAaE Ha
iIHTEHCKBHICTb OBMIHHUX MPOLIECIB B OPraHiaMi Kypen-HeCy4oK y NpoLEeCi CUHTE3Y KOMMOHEHTIB SELb.
Mpn ubomy 3abe3nevyeTbes NiABULLEHHS NPOAYKTUBHOCTI MTULi: MOKA3HMKN HECYYOCTI Kypen
Opyroi 4OCHiAHOT rpyny NepeBaXxany NoKasHWKM aHaroriB KOHTPObHOI Ta NepLUol 4OCIAHOI rpyn
Ha 2 i 4 % (P<0,05) BignosigHo, Ta SIKOCTi OTPMMaHOi NpoAyKLuii — 36inbLlyBanacb abconoTHa
maca 6inka sieup (P<0,05) i miyHicTb wkapanynu (P<0,01).

Knro4yoBi cnoBa: Kypu-HeCy4Kku, HECYUiCTb, SKICTb SIELb, COHSILUIHUKOBUIN NPOTETHOBUIA
KOHUeHTpaT «[l1pornor»

[onoBHOIO NepeBaroto NTaxiBHULTBA NMOPIBHAHO 3 iH-
UMMM rany3siMm TBAPUHHULITBA € Te, Lo NTULSA MPOSIBISE
HaBULLMIA KOeILIEHT NepeTBOPEHHST POCIMHHOMO NPo-
TelHy B TBapUHHUIA. [1py LIbOMY NPOBIAHY POsb BigirpatoTb
npoLecy nepeTpaBneHHs i 3aCBOEHHS NOXMBHUX PEYOBUH
Y LUYHKOBO-KMLLIKOBOMY TPaKTi, KM MOBMHEH aaanTyBa-
TMCA 0O YMOB iIHTEHCUBHMX NPOMMUCIIOBUX TEXHOSMOTIN
pO3BEAEHHS, BUPOLLYYBaHHS Ta yTpumaHHs ntumui [10].

The Animal Biology, 2022, vol. 24, no. 3

OCHOBHMMY rOCNOAAPCHKO-EKOHOMIYHUMW NMOKA3HU-
Kamu ranysi NTaxiBHULTBA € M’SICHa | ie4Ha NPOAYKTUB-
HICTb, 1T IHTEHCMBHICTb XapakTepu3ye TakoX Ailo pi3HO-
MaHITHMX YNHHUKIB, SKi BNAIMBAKOTb Ha peanisauito reHe-
TMYHOrO NOoTeHLiany cy4acHUX BUCOKOMPOAYKTUBHUX
nopig, Kpocie Ta niHin [15].

HecyuicTb NTULj BU3HAYa€ETLCA HacaMneper, reHeTnY-
HOO cnagkosicTio. Mopsa 3 LM, BoHa NoB’sisaHa 3 oTo-
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nepioansMomM i 3anexuTb Bif PiI3HOMaHITHUX CTPECOBMX
ynHHukiB [1, 13]. [lo HUX HanexaTb: HegoCKoHana npo-
MUCIOBa TEXHOSOriS BUPOLLYYBaHHS; He 3aBXay 36anaH-
coBaHa rogiensi (0ocobnmeo 3a BUpOOHMLTBA KOPMIB
B YMOBaXx rocnofapcrBa Yepes BMCOKY BapTiCTb KOPMIB
BMPOOEHNX AEPKABHUMN KOMBIKOPMOBUMIM 3aBOOAMM);
3MiHM KniMaTy Ta cyTTeBe noripLieHHs ekonorii [2, 7, 9].
Mpy ubOMY HaA3BMYANHO BaXNUBUM YUHHUKOM, KU
Mae BMIIMB Ha HECYYICTb, TOBapHi Ta BionoriyHi sKOCTi
sieub, € rogisnsa ntmdi [10].

TpaHcdopmaLig NOXUBHUX PEHOBUH KOPMY B Mpo-
OYyKUi0 NTaxiBHMUTBaA nepeabavyae BUKOPUCTAHHS
y TKQHMHHOMY MeTaboni3aMi eHepreTU4HUX i NpakTu4-
HMX cyBcTpariB, SKi BCMOKTanMcs 3 TpaBHOro KaHarny.
3’sicyBaHHS SIKICHOI Ta KifnlbKiCHOT CTOPOHW BUKOPUCTaHHS
OKpeMUX HyTPIEHTIB y 3abe3neyeHHi OCHOBHMX ¢pisiono-
rYHMX PYHKUiN (POCTY, PO3BUTKY Ta HanpsiMy NpoaykK-
TMBHOCTI NTULi) € BaXXNMBUM €TanoM y po3pobui cuc-
TEMW XMBMEHHS. HopMyBaHHSA NPOTEiHY Mae BaXnnBe
NPaKTUYHE 3HAYEHHS, OCKINbKM TakKi BUCOKOMPOTEIHOBI
NpoayKTH, SIK A1LA, M’SICO i Nip’d, MOXYTb YTBOPIOBaTU-
Csl NLe 3a OOCTaTHLOI MOro KiNbKOCTi B pauioHi NTuLj.
Oediunt npoTeiHy B pauioHi HeraTMBHO NO3HA4YaETHCA
SIK Ha MPOAYKTMBHOCTI NTULi, TaK i Ha 36epexXeHoCTi
noronis’a [8]. Hagnuwok npoTeiHy Takox HebaxaHun,
OCKINbKM iIHTEHCUIKYETHCSt OOMIH PEHOBUH B OpraHi3mi
Ta 30iNbLUYIOTLCA BUTPATH NPOTEIHY Ha eHepreTUYHi Lini,
LLO NpM3BOANTb 40 MiABULLEHHSA BAapTOCTi KOPMIB, 3HU-
XKEHHs1 eDEKTUBHOCTI BUPOOHULITBA NpoAyKLii i 306inb-
LLeHHA obcsriB Bukmais HitporeHy B goBkinns [6, 12].

Tomy akTyansHUMU € 4OCHIAKEHHS, SKi CTOCYIOTbCA
3’ACyBaHHs1 IHTEHCMBHOCTI OOMIHHMX NPOLIECIB B OpraHis-
Mi Kypen-Hecy4oK, iX HeCy4yoCTi Ta SKOCTi SiELb 3a 3MiHU
KiNbKICHOTO i SIKICHOTO cknagy nNpoTeiHy KopMmy.

MaTtepianu i meToaun

EkcnepumeHTanbHy 4acTuHy poboTu BUKOHAHO
B yMOBaXx BiBapito I[HcTuTyTy Gionorii TBapuH HAAH i na-
©opaTopii disionorii, Gioximii Ta xkmeneHHs nTuui. Monoa-
HsIK Kypen «JlomaH-BbpayH» 100-go6oBoro Biky 6yno
CHOPMOBAHO Y TPU rPYNM — KOHTPOIbHY i ABi AOCHIAHI.
YTprMaHHs i rogisnga Bignosigany TeXHONOrYHUM BUMO-
ram BUPOLLLYBaHHS Kypel B KniTkax. Bcs ntuus otpumy-
Bana nosHopauioHHuI kombikopm (1K), 36anaHcoBaHun
32 MOXMBHUMM | BIONOrYHO aKTUBHUMW PEYOBUHAMMN.
Mpyn ubOMY paLioHKN PiI3HUNUCSA 3a KiNbKICTIO Ta AKICTIO
npoteiHy. 3okpema, KypsiMm KoHTporbHoi (K) Ta nepLioi
pocnigHoi (O,) rpyn 3arogoByBanu KOMBIKOPM i3 piBHEM
cuporo npoteiny 17%, a gpyroi gocnigHoi (,) — 15%.
BogHovac ansa gocnigHvx rpyn NTUL COEBUI LLPOT, SKUI
MiCTUBCS B KOMBIKOPMI ANS NTULi KOHTPONbHOI rpynu,
3aMiHIOBany COHSILLIHUKOBUM KOHLeHTpaToM «[pornot»
(HOBWIA IHHOBALINHWIA NPOAYKT, po3pobneHunn daxiBLs-
Mu [HinpoBckkoro 3aBogy «IoTokmy). 3a iHdhopmalieto
PO3pPOBHWKIB, OJ15 MOrO OTPMMaHHSI BUKOPVCTOBYHOTb YHi-
KarbHi HAaHOTEXHOIOrii 0BPOOKN HACIHHS COHSILLHMKA —
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HM3bKOTEMMNEPATYPHY EKCTPAKLiH0 3 MaKCUMarbHUM BU-
[AarneHHsIM NYLNUHHS. Y pesynbTaTi BiabyBaeTbCs LWagHa
JeHaTypauis 6e3 nopyLUueHHa NePBUHHOI CTPYKTYpU Npo-
TeiHy | pyviHyBaHHs1 aMiHOKUCNOT. [py LpoMy KoedilieHT
3aCBOKOBaHOCTI NPOTETHY 3 COHSALLHUKOBOIO KOHLIEHTpaTy
ctaHoBuUTb 90,6%, >wvpy — 85,9%, knitkoBuHn — 9,7%,
6e3a30TUCTUX EKCTPAKTMBHMX pevoBUH — 60%.

Y npoueci gocnigy cnocrepiranu 3a gisionoriyHm
CTaHOM Kypeu, NoIgaHHAM KOpMY, HECYJICTHO. HanpukiHLi
aocnigy, Sikuin Tpreas Tpu Micaui, nposenu 3abin nTuui
i Bigibpanu npobu KpoBi, TKAHWHK NeYiHKKM Ans Gioximiy-
HUX gocnigXeHb. Takox aHanisyBanu sKiCTb S€Lb 3a
MOPEOMETPUHHMUMMU | BIOXIMIYHMMU NOKa3HMKaMK: Maca
sieup, Ginka, XOBTKa Ta LUKapanynu; TOBLUMHA i MiLHICTb
wkapanynu; pH 6inka i »xoBTka; BMicT Ca, pO34MHHNX
NpoTeiHiB Ta ninigis y XKoBTKax.

Pe3ynkTaTy  06roBopeHHs

BcraHoBneHo, Lo BNpOAOBX BCbOro nepioay npose-
AeHHs gocnigy disionoriYHMn CTaH Kypen-Hecy4ok 6yB
3aJ0BINbHUM, a 30epexeHiCTb NOroniB’st NTUL y KOH-
TPOnbHIN Ta gocnigHux rpynax cradosuna 100%.

OueBunAHO, 3MiHa paLlioHy B YaCTVHI BBEAEHHS [0 Moo
cKkrnagy NpoTeiHOBOro KOHUeHTpaTy «[pornot» He Bninu-
Baria Ha CMakoBi SKOCTi KOPMY, OCKifTbkn Kypy gobpe rnoi-
[anm 1oro B KirnbKocTsIX, nepenbadyeHnx HopMamu 3 rogisni
NTUL LbOro BMAY, BiKY | HANpsiIMy NpoayKTueBHOCTI. He Gyno
Bii3HAYEHO N (PYHKLIIOHANbHMUX 3MiH 3 BOKY LLUMYHKOBO-
KULLIKOBOIO KaHary, 30Kpema AnCnenTU4HOMo XapakTepy.

Ha BignosigHuin nepebir meTabonivyHmx NpoLeciB B op-
raHiami NTuui BKadye mMaca ii Tina (tabn. 1). He BctaHoB-
NeHO BiporigHOT MXXIPYNoBOI PisHMLI MacK Tina Kypen,
XO4 OesiKy TeHAEHLto 40 3pOCTaHHs NPOoCnigKoByBanu
y ATWLi NepLUoi AOCAIAHOI rpynuy, BMICT MPOTEIHY B paLioHi
AKOI NepeByLLYyBaB NOKa3HUKN KOPMY Apyrol 4OCnigHOi
rpynu Ha 4%.

BeaxaeTbcs, WO (pyHKUiOHaMNbHa 34aTHICTb NeYiHKK
€ NMEBHUM iHOVKATOPOM MOXIMBOIO BrSIMBY Ha OpraHiam
TOKCUYHMX YMHHMKIB. OpraH pearye Ha TOKCUYHE Havarno
He TiNbKW 3MiHOIO BIOXiIMIYHUX MOKa3HUKIB, arne 1 3MiHO
noro macu. Tomy Ansa niaTBepIKEHHs «isionoriyHOCTi»
yCiX npoueciB, Ski BiabyBatoTbCsl B OpraHiami kypen 3a
3MiHU KiNbKiCHOro Ta IKiCHOro BMICTY NPOTEIHY B paLjio-
Hax, MW BU3HAYMNM Macy NediHkK Ta iHgeke ii macn —
BigHOLWIEHHSA MacK NeYiHku1 4o MacK Tina, BupaxeHe
y BigcoTkax [3].

BcraHoBrneHo, Lo mMaca nedviHku, a BignosigHo, 1 iH-
Aekc 1T Macu B Kypen ycix JocnigHux rpyn 6ynun y Mexax
pedepeHTHNX BENUYKH. MNpy LbOMY BapTO 3ayBaXuUTW,
LLIO B KypeWw nepLuoi A0oCnigHOI rpyny crnoctepirany TeH-
OEHLo 40 NiABULLEHHS LIMX MOKa3HMKIB MOPIBHSHO 3 aHa-
rioramMu KOHTPOIbHOI Ta Apyroi AocnigHoi rpyn (tadn. 1).

3a pesynsratamu OOCNIMKEHHST BIAMBY 3MiHW Kinb-
KICHOTO | AKICHOrO cknafy NpoTeiHy KOpMy Ha HEeCY4iCTb
BCTAHOBIIEHO MO3UTUBHWUI BMIMB BBEOEHHS A0 paLio-
Hy OiNKOBO-COHALLHMKOBOIO KOHLEHTpaTy «[1pornot».
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BusBneHo, Lo NOKa3HUKN SIEYHOT NPOJYKTUBHOCTI HECY-
YOK Apyrol AoCnigHOT rpynn nepeBa)kan NOKasHUKK
aHarnoriB KOHTPONbLHOI Ta NepLUOT AOCMIAHOT rpyn Ha 2
i 4% (P<0,05) BignosigHo (pwuc. 1).

CepeaHs Mmaca si€Llb, 3HECEHMX KypMU JOCTIAHUX rpyn,
Oyna BuLLOI Ha noHag 2% (P<0,05) nopiBHSHO 3 Macoto
SiELb, OOepXKaHUX Bif NTUL KOHTPOMbHOT FPynu.

KinbkicTb siLemacu, OTpUMaHOI Ha CepenHIo HECYYKY
3a obnikoBWI Nepiof, Hecy4oCTi Kyper B gocnigi (puc. 2),
Oyna BMLO Yy NTULi APYroi AOCNIAHOI rpynn, 30Kkpema
nepeBaana nokasHWKN aHanoriB KOHTPOMO Mamxe
Ha 5% (5,1%).

BcranoBneHo (1abn. 2), Wwo y ntuui JOCHigHnX rpyn
Ha TNi 3aMiHW COEBOrO LIPOTY B 1X pauioHi Ha iHHOBa-
LiNHMI COHALLHMKOBWUIA KOHLUEHTpaT «[pornoT» BiporigHo
3MiHIOBanach Maca sielb: MOPIBHSIHO 3 KOHTPONEM, Lien
MoKa3HuK ByB BULLIMM Maibke Ha 2,5%. BapTo BigsHaunTy,
LLO B SALUSIX Kypeln obmnasox AocnigHmx rpyn maca 6Ginka
3binbwyBanacb mawmxe Ha 3% (P<0,05) i ue nonpwu
Te, WO piBeHb CMPOro NpoTeiHy B pauioHax pisHUBCS.
BogHoyac aHanis HaBedeHWX BuLe pesynbraTtiB gochi-
[PKEHb CBigYNTb NPO Te WO, Xo4a 3MiHa NpoTEeiHOBOro
XKMBIEHHSI Kypen CyTTEBO He BNiMHYyNa Ha BiZHOCHY Macy
CKnagoBuX ANLS, cniBBigHOLLEHHS MacK Binka 4o macu
YKOBTKa A€Lb Y MEXax KOXHOI 3 rpyn AeLLo 3MiHIBanoch
i cTaHOBMNO, BignoBigHo, 2,30 (koHTponb), 2,38 (O1)
Ta 2,38 (02). Li nokasHukmM Bignoeiganu pisHio pede-
PEHTHUX 3HAYEHb.

3a pesynbratamu BU3HaA4YE€HHS MOPOMETPUYHUX
NMOKa3HWMKIB SIKOCTi SIELIb BCTAHOBIMNEHO, LLIO HA TNi BigHOC-
HO cTabinbHOT Macy LWKapanynu sielb Kypew ycix rpyn
(Tabn. 2), il TOBLMHA | MiLHICTb 3pOoCcTanu 3a yMOBM BBE-
OeHHS 10 pauioHiB NTUL «NPOTEIHOBOrO KOHLIEHTPATY».

ToBLmHa Wkapanynu (pyc. 3) 30inbLuyBanace Maxe
Ha 10% (P<0,01) B kypeMn, siki cnoxusanu «lpornot».
Mpu LbOMY M1 HE BUSIBUMNM BaMHAHUX HAPOCTIB Ha LUKa-
panyni Y1 03HaK ii LLOPCTKOCTI ToLLo. BoueBunap, pauioHn
KOHTPONbHOI Ta AocnigHux rpyn He 6ynu gediumtHIMM
3a OCHOBHMMM aMiHOKMCioTamn. BogHodac oTpyuMaHi pe-
3ynbraTy cBiaYaTh NPO NO3UTUBHI 3MIHW SIKOCTI SELLb, afbKe
3a YMOBW MiABULLIEHHS TOBLLVIHM LLKapasyny 3MeHLLYETHCH
MOXITUBICTb MPOHUKHEHHSA BakTepili BcepeamnHy snus.

He BusBNeHo 11 NopyLleHb nirmeHTaLii LWKapanynu,
LLIO OrnocepenKoBaHO MOXe CBiZUMTM Npo chyHKLUioOHaNb-
HWI CTaH nediHkK [4]. Ampke [0 rofiBenbHUX YAHHKKIB, SIKi
BMMMBalOTb Ha NirMeHTaLito WKapanynu Kypen, Hane-
aTb TOKCUYHICTb KOPMIB, HAsIBHICTb Y HUX MIKOTOKCUHIB,
NepPEBULLIEHHS TPaHNYHO JONYCTUMUX KiNTbKOCTEN BaXKKMX
MeTanis, MOPYLUEHHS Y roAiBni Ta yTPUMaHHA TOLLO.

MokasaHo, Lo 0CcobNMMBO BMPA3HO 3MiHIOBanach Mill-
HICTb (puc. 4) sievHol Wkapanynu. BoHa 36inbLuyBanacs
Ha noHag 20 % (P<0,01) y mTyui 4OCnigHWX rpymn NOPIBHAHO
3 NokasHWKaMu aHarnoriB KOHTPOMbHOT FPynu.

Bigomo, Lo nokasHWKM TOBLUMHW LUKapanynu He 3aB-
XKOM KOPENOTb 3 NOKasHUKaMu il MilHocTi. OcTaHHA
3anexwuTb LWe N Big ii CTPYKTYpy M NOPUCTOCTI, OCKiNb-
KM BiIHOCHO TOHKMW MiHEeparni3oBaHui LWap LKapnynu
0OLaTKOBO «apMOBaHMWI» opraHiyHUM mMaTpukcom [9].
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Ta6nuusa 1. Maca Tina i neviHkv Kypen-Hecy4oK

3a Pi3HOr0 AKICHOTO i KiNIbKICHOIO piBHS MPOTEiHY

B iXHiX pauioHax (Mtm, n=5)

Table 1. Body and liver weight of laying hens

with different qualitative and quantitative levels of protein
in their diets (Mtm, n=5)

Mpynu / Groups
flokasHukm KoHTponbHa | gocnigHa Il gocnigHa
P
arameters Control 1t experimental 2" experimental

Maca Tina, r 1788,0+ 1828,0+ 1759,0%
Body weight, g +58,57 +45,54 +33,24
Maca nediHku, r 5
Liver weight, g 31,62+0,81 33,09+0,39 31,0310,34
IHoekc macu
neviHku, % 1,77 1,81 1,76

Liver weight index, %

lNpumimka. Tyt i gani * — P<0,05; ** — P<0,01; *** — P<0,001 no-
PIBHSIHO 3 KOHTPOIEM.

Note. Here and further * — P<0.05; ** — P<0.01; *** —
compared to the control.

P<0.001

Tabnuusa 2. MopdomeTpuyHi nokasHukM sikocTi selp (Mtm, n=5)
Table 2. Morphometric indicators of egg quality (M+m, n=5)

MokasHuku Fpynw / Groups
KoHtponbHa | gocnigHa Il gocnigHa
P 1
arameters Control 1t experimental 2" experimental

Maca anugq, r * *
Egg weight. g 61,25¢0,56 62,71+0,27 62,67+0,32
e Sl o 36,9740,29 38,0740,22*  38,11+0,34*
Egg white weight, g
Maca oBTKa, I
Yolk weight, g 16,03+0,27  15,98+0,11 15,99+0,19
Maca Lukapanynu, r
Shell weight, g 8,25+0,12 8,66+0,19 8,57+0,24
phiioinka 8,87:0,14  895:0,02  8,93:0,16
Egg white pH
pH xoBTka
Yolk pH 6,65+0,12 6,69+0,06 6,56+0,08

Ta6nuus 3. Bnnue 3MiHu piBHS NpoTEiHY B pauioHax Kypew

Ha GioXiMiYHi MOKa3HWKM AKOCTI KOBTKIB el (Mtm, n=5)

Table 3. The effect of changing the protein level in the hens diet
on biochemical indicators of the egg yolks quality (M+m, n=5)

Ipyna / Group
MokasHuk : :
P KoHtponbHa | gocnigHa Il pocnigHa
arameter . .
Control 1t experimental 2" experimental

Po34nHHI npoTeinn,

r/kr

Soluble proteins,

a/kg

3aranbHi ninigw, r/kr

Total lipids, g/kg
Knacw ninigis / Classes of lipids, %:

150,38+2,17 158,13+2,04* 161,78+3,33"

298,48+3,13 316,60+2,28* 314,51+2,21**

Pocdoninian ok
Phospholipids 23,17+0,65 24,9120,69  25,1440,70
MoHo- i gnauun-
WIREed 9,48+0,21  9,81%0,19 9,62+0,08
Mono- and diacyl-
glycerols
Binend Xanecrepon 4 1440 19 10,36£0,15  9,4740,11*
Free cholesterol ’ ’ ’ ’ ’ ’
HEXK / NEFA 9,75:0,09  9,97+0,09*  9,22+0,08*
Tpwauunrniueponu
Triacylglycerols 37,09+0,93  35,8+0,89 37,2610,74
Edpipn Xonectepony 44 46,017 9 15+0,06**  9,310,07*
Cholesterol esters
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Fig. 1. Indicators of hens’ egg laying productivity under changes
in the qualitative and quantitative composition of the diet, %
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BoaHouac pocnimkeHHs iHWNX BYEHMX BKA3YOTb Ha Te,
LLIO 3a 36iNbLUEHHS MOPUCTOCTI Ta LWOPCTKOCTI LWKapa-
Nynu1, a TakoX 3MEHLLEHHSs Ti TOBLUWHMK, CnocTepiralnTb
npoLecu, NoB’a3aHi 3i 3MiHOK IHTEHCMBHOCTI 3abapB-
NeHHs LWKapanynu, sike cTae HeogHopiaHUM [5].

MpencraeneHi pe3ynbraTy Wodo SKOCTi SAEYHOI LUKa-
panynu NigTBEPAXYTECA OTPUMAHMMK HaMK SaHUMU
npo BmicT Kanbuito B KPOBi Ta XXOBTKaXx A€Lb Kypen
(puc. 5). Bokpema, NokasaHo, L0 BBEAEHHS OO paLlioHy
Kypemn JOoCnigHUX rpyn JOCNiAXyBaHOro NpoTeiHOBOro
KOHLEHTpaTy NpuM3BOAMTb 40 MiaBULLIEHHST BMICTYy Ca
B nnasmi Kposi NTuui Ha 11% NopiBHAHO 3 aHanoramu
KOHTPONIO.

BapTo 3BepHyTW yBary Ha Aesiky crneundidHiCTb aky-
mMynsuii Ca B XOBTKy sieub (puc. 56), BUsSIBNEHY HamMu
B NpoLleci NpoBeAeHHs AocnifpkeHb. BcTaHoBneHo, LWo
XO4 XapakTtep 3MiH i OyB nogibHUM 40 AMHAMIKN BMICTY
efnemeHTa B KPOBIi, O4HaK MiKrpyrnoBa pisHULA NMoKasHu-
KiB Byna MeHLLOI0, a Came Y OBTKax SELb Kypeu nepLuoi
JocnigHoi rpyny KoHueHTpauis Ca nepesuLlyBana no-
Ka3HWKM KOHTPONbHOI rpynu nuwe Ha 1,4%, a gpyroi —
Ha 1,8% i NpsiMo He 3anexana Bifg AKOCTi Ta KiNbKOCTi
NPOTEiHY B KOPMi.

OueBunaHO, TakMi Nepepo3nofin 0OyMOBMEHUN TUM,
LLIO Yepes BiACYTHICTb NnavueHTu (K y ccaBLiB) embpi-
OHW NTULI NOBUHHI OTPMMYBATK BCi HEOOXIiAHI MOXUBHI
Ta 6ionoriYHO aKTUBHI PEYOBUHM came 3 XXOBTKa. Amxe,
He 3BaXkatouu Ha Te, Wo 99% HeopraHiYHOi YacTuHU
LUKaPNyNu1 SNLS CTAHOBUTL KanbLito kKapboHarT, horo
BUKOPUCTaHHA MOXIIMBE NULLE Ha Mi3HIX cTagisx pos-
BUTKY em0OpioHa, a B nepwi 10—12 gib iHkybauii ue
HemoxnumBo [11].

MposeneHuin aHani3 pe3ynsraTiB BUSHAYEHHS pO3-
YMHHUX NPOTETHIB (Tabn. 3) y XOBTKax seupb Nokasas, Lo
iX BMIiCT OyB BMLLMM Y Kypelr JOCAigHMX rpyn. 3ayBadku-
MO iCTOTHE MOoro 3pocTaHHs Ha 7,6% (P<0,01) y xoBTkax
sieLb NTULi APYrol AOCHIAHOT rpyni NMOPIBHSAHO 3 aHanora-
MW KOHTPOIHO, XOM Y XKOBTKaX S€Lb, 3HECEHUX KypOoYKaMm
nepLuoi fOCnigHOT rpynn, BiH TakOX 30inbLUyBaBCs —
Ha 5,2% (P<0,01).

MoxkHa npunycTUTK, WO Taki pesynsrati AoCHimMKeHb
cBigyaTb Npo iHTeHcKdiKaLilo NPoLECiB 3aCBOEHHS Ta
noganbLuy TpaHcopMaLito NPoTeiHIB KOPMY i3 paLlioHIB,
SIKi MICTUITM COHSILLHMKOBO-NPOTEIHOBUIN KOHLIEHTPAT.

KoHTtponbHa | pocnigHa Il gocnigHa
Control 1t experimental 2 experimental

25,99
36,72

.

w
ERRERE

y.

Puc. 5. Bmict Ca B kpoBi (a) Ta B xoBTKkax sieub (6), %
Fig. 5. Ca content in blood (a) and egg yolks (b), %
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Jlinign — Heo®xiaHi KOMMOHEHTU BCiX KMiTUH 6e3 Bu-
HATKY. LLlogo cmHTesy ninigis »KoBTKa anus, TO TYT BUKO-
PUCTOBYIOTLCA NINONPOTEIHN NNasmMu KPoBi, siki yTBOPHO-
FOTbCSA B NEYiHL 1 TPAHCNOPTYIOTLCS 40 ANLEenpoBoay, Ae
TpaHcdopMyoTbCA B Niniau xosTka [14].

3’dcoBaHo, WO BBEAEHHS A0 pauioHiB Kypewn Kop-
MOBOIO KOHLeHTpaTy «[1pornoT» HaBiTb 32 3MEHLLEH-
HS PiBHS NpOTeiHy (gpyra gocnigHa rpyna) cnpusino
30iNbLUEHHI0 BMICTY 3aranbHuX MiMidiB y »XoBTKax npu-
6nu13Ho Ha 6% (P<0,01). Mpux uboMy niNian XoBTKIB
SI€EUb HECYYOK NepLUOl JOCMIgHOT rpynn XapakTepusy-
BanucA BiporiaAHUM MNiABULLEHHAM BIJHOCHOTO BMICTY
HEXXK Ha 2,3% (P<0,05), a gpyroi gocnigHoi — nia-
BULLEHHAM cboconinigis Ha 8,5% (P<0,01) nopiBHAHO
3 KOHTPOMEM.

BogHouac cnocTepiranu 3HUXeHHs BiAHOCHOrO
BMICTY ecbipiB XonecTeporny B XXOBTKax seub 001aBOX
aocnigHux rpyn.

Bigomo, L0 XXOBTOK MICTUTb Y BUMMAAi HACUYEHUX Ta
HEHACWMYEHUX XXUPHUX KACMOT 3 TPbOXaTOMHUM CNup-
TOM MiLepPONoM OCHOBHY YaCTUHY eHeprii, HeobxiaHoi
4N ManbyTHbOro po3BUTKY NTALIMHOIO eMOpioHa.
Mwu He BCTaHOBUIM BiPOTiAHMX BiAXUNEHb PiBHSA TpU-
aumnmiLeporniB y XXOBTKaX A€lb NTUUI 4OCHIgHUX rpyn
MOPIBHSIHO 3 KOHTPONEM.

BucHoBku

MakcmMarnbHe 36inblUeHHs B pauioHax Kypen-He-
CYYOK YaCTKM NepeTpaBHOro NPOTEiHy Ta 3MEHLLEHHS
dpakuii npoTeiHy, sika 3aCBOEHHIO He niansarae, Bee-
OEHHSIM KOPMOBOTrO KOHLEHTpaTy «[1pornoT» nosu-
TMBHO BM/IMBAE Ha IHTEHCUBHICTb OOMiIHHMX NpOLECiB
B OpraHi3mi Kypemn-HeCcy4oK y npoLeci CUHTE3y KOMMO-
HeHTIB feub. [py LbOoMy 3abe3nevyeTbCs NigBULLEH-
HS1 HECYYOCTi NTULI Ta NOKPALLEHHS SKOCTi OTPUMaHOT
nNpoayKuit.

Y pesynerarti 3rogqoByBaHHSA AOCNIAKYBaHNX KOMOi-
KOPMIB HECYYICTb Kypen 2-0i JOCNigHOI rpynu, B paLlioHi
AKOT MaKcumMarnbHO 36inbLUyBany YacTKy NepeTpaBHOro
NpOoTEiHy, NepeBULLYE NOKA3HUKN KOHTPOSbHOI Ta 1-01
pocnigHol rpynu Ha 5,1 Ta 4,6% BigNOBIAHO; MiLHiwa
wkapanyna geup (P<0,01), wo y3rogxyeTtbcsa 3 nigsu-
LLIEeHHAM KOHUeHTpauii Kanbuito B kKpoBi; 6inblua maca
SiELb 3a paxyHOK 3pocTaHHa abcontoTHOi Macu Binka
(P<0,05).

[donasaHHs 0O KOPMY Kyper OOCAIAHUX Tpyn BULLEe-
BKa3aHOro NpoTeiHOBOro KOHUEHTpaTy NpM3BOAUTb
[0 OesiKoro 3poCTaHHSA BiQHOCHOT KinbkocTi docdo-
ninigie, MoHo- i gnauunrniueponis (P<0,01-0,001)
3a OAHOYACHOTO 3HWXKEHHS PiBHS Tpuaumnriiyeponis
(P<0,001) nopiBHAHO 3 NTMLIEI0 KOHTPOSBHOI FPynu.
Y nTuui gocnigHMxX rpyn BCTAHOBNEHO 3MEHLUEHHS
BMICTY BinbHOro xonectepony Ha 2,5% i 2,8% Bigno-
BiAHO. Mpu LbOMY He 3MIHIOETBLCA BIQHOCHUI piBEHb
eTepudikoBaHOro xornecTepony.
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MepcnekTMBM noganbLUMX AOCHiIAXKEHb

HocnigpxeHHa edpeKTUBHOCTI BBEAEHHS B paLlioH Ky-
pel COHSILLHMKOBOTO KOHLEHTpaTy «[1pornoT» npoTeiny
3 METOI0 3HKEHHS KOHBEPCIT KOPMY Ta BUKUIB a30TOBUX
CMonyK y AOBKISNNS.
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Laying hens productivity and quality of eggs
at changing the qualitative and quantitative composition of feed protein

I. Ratych, A. Hunchak, Ya. Sirko, O. Stefanyshyn, B. Kyryliv, . Chomyk
a_gunchak@ukr.net

Institute of Animal Biology NAAS,
38 V. Stus str., Lviv, 79034, Ukraine

Egg production characterizes not only the economic efficiency of the poultry industry, but also the effect of various factors that
contribute to the realization of the genetic potential in modern high-yielding breeds, crosses and lines, or suppress its processes.
These factors include nutrition, which should take into account diet balancing according to certain nutrients, as well as their qualitative
indicators. Nowadays on the feed market for farm animals there are the products characterized not only by a high protein content,
but also by a high digestibility. Among others, a new innovative product — a sunflower concentrate “Proglot” developed by specialists
of the “Potoky” Dnipro plant is noteworthy. According to the developers, in its manufacturing a unique nanotechnologies of sunflower
seed processing were used — low-temperature extraction with maximal separation of the husk. Thus, “Proglot” can be more valuable
for use in poultry feeding than high-protein soybean meal, due to the absence of “anti-nutrient” substances. The article presents the
results of the study aimed to find out the productive qualities of laying hens fed a highly digestible protein with a high assimilation ratio
into their diet. The experiment was conducted on the Lohmann brown breed laying hens. The control group received a compound
feed containing soybean meal and sunflower meal (crude protein 17%), the 1st experimental group -— soybean meal and “Proglot”
(high-protein concentrate crude protein 17%), and the 2" experimental group — high-protein concentrate only (crude protein 15%).
It was established that the replacement of soybean meal in the complex ration compound feed with the innovative product “Proglot”
does not cause significant intergroup differences in the body weight of the hens during the experimental period. It was shown that
the maximum increase in the proportion of digestible protein in the hens’ diet and the reduction of the fraction of protein that cannot
be assimilated has a positive effect on the intensity of metabolic processes in the body of laying hens during the synthesis of egg
components. At the same time, the poultry productivity increases: the indicators of laying hens of the 2" research group exceeded
the indicators of the analogues of the control and the 1+ research groups by 2 and 4% (P<0.05), respectively, and the quality of the
obtained products increases too — the absolute mass of egg protein (P<0.05) and shell strength (P<0.01).

Key words: laying hens, egg production, egg quality, “Proglot” sunflower concentrate
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CyyacHui ctaH 3oonaHkToHy KaxoBcbKOro BogocxoBsuiua

H. A. Pyduk-Jleycbka, M. I. XuxHsik, A. A. MakapeHko, M. B. Jleycbkul
rudyk-leuska@ukr.net, khyzhnak_m@ukr.net, almakarenko912@gmail.com, leuskyy@ukr.net

HauioHanbHuiA yHiBepcuteT BiopecypciB i NpUPOAOKOPUCTYBaHHS YKpaiHu,

Byn. MepoiB O6oponu, 15, M. Kui, 03041, YkpaiHa

Po3rnsiHyTo cy4acHU CTaH KifnbKiCHOro Ta sIKICHOMO pO3BUTKY 300MMaHKTOHY KaxoBCbKoro
BogocxoBuLLa. BctaHoBNEHO BUOOBWI CKNag, NPeaCcTaBnEHICTb TAKCOHOMIYHMX rpyn, BU3HAYEHO
yumcenbHiCcTb Ta GioMacy 3oonnaHKToHy B NiTHIN nepiog 2020—2021 pp. CepeaHst YACENbHICTb 300-
NNaHKTOHY B NiTHIN nepiog 2020 p. Ha gocnimkeHux ginaHkax (c. bineHbke, p/3 bineHbke-Mano-
KaTepuHiBka, p-H c. ManokaTtepuHiBka) ctaHoBuna 40833 eks./m® 3a Biomacu 0,245 r/m3, BniTky
2021 p. — 110932 ex3./m® 3a Giomacu 0,652 r/m3. OCHOBY UMCENBHOCTI Ta BioMacK 300MNaHKTOHY
BniTky 2020 p. dpopmyBanu konosepTku (76% Ta 86%). [NnACToBYCI SK 3a YNCENBHICTIO, TaK i 3a
Biomacoto (5% i 7%) Ta BecnoHori pakonogiobHi (18% T1a 6% BignoBigHO) Manu 3Ha4YHO MEHLLWI pi-
BEHb PO3BUTKY Y BOAOCXOBMLL. Y He3HauHiw kinbkocTi (1%) Ta 6iomaci (0,1%) Tpannanack nmuvHka
Dreissena polymorpha. Y nitHii nepiog 2021 p. OCHOBY 4YMCENbHOCTI Ta BioMacK 300MMaHKTOHY
Takox cpopMyBanu konosepTku (72% Ta 68%). NnnactoByci, sk 3a ymcenbHicTio (8%), Tak i 3a
Biomacoto (14%), Ta BecnoHori pakonogidHi (19% ta 18%, BiANOBIAHO) AOCAMNN MEHLLOIO pPiBHS
pPO3BUTKY Y BOAOWMI. AK i monepeaHboro poky, cnoctepiranu nuanHky D. polymorpha B He3HaYHIn
KinbkocTi (1%) Ta 6iomaci (0,1%). Bnitky 2020 p. ocHOBY YncenbHOCTiI Ta 6iomacy KOnoBePTOK
copmyBanu: Asplanchna brightwelli (24% ta 40%), Asplanchna priodonta (7% i 24%), Synchaeta
pectinata (13% i 8%), Brachionus calyciflorus (6% i 6%), Euchlanis dilatata (6% i 2% Bignosig-
HO), B niTHIn nepiog 2021 p. — A. brightwelli (16% i 27%), A. priodonta (5% i 19%), S. pectinata
(12% i 8%), E. dilatata (7% i 2%), B. calyciflorus (6% i 6%), Brachionus diversicornis (5% i 2%
BignoBigHo). Cepea rinnsictoBycux pakonogioHnx y 2020 p. 3a unicenbHicTto (4%) i Giomacoto (7%)
pominyBaB Chydorus sphaericus, y 2021 p. 3a umcenbHicTio (7%) Ta 6iomacoto (12%) Takox nepe-
BaxxaB C. sphaericus. Y 2020 p. BecrnoHori pakonogibHi y BogonMi nepesBaxHO NpeacTaBrieHi
HaynniansH1mmn (17% Ta 6%) ctagismu, ay 2021 p. — HaynniansHuMu (12% i 4%) Ta konenogHMm
(4% i 3%) cTapisamn, a Takox Diaptomus juv. (1% i 8%), Cyclops sp. (2% i 3% BignoBigHo).

KnroyoBi cnoBa: 30onnaHkToH, KaxoBcbke BoAgOCXOBULLE, YNCENBHICTL, Biomaca

OaHuM 3 BaXxXnMBMX €TaniB AOCNiAXEeHHS rigpoeko-
CMCTEM BOOOVIM € BUBYEHHSA 300MTaHKTOHY. Hacamnepeq
Lie 06yMOBEHO TVM, LLO 300MSTAHKTEPU € HEBIA EMHOI
CKMaoBO0 YrpynoBaHb nenariani, afpke BOHM BigirpatoTb
BENVIKY POrb Y MPOAYKLi, @ TakoX MeTaboniami rigpoeko-
cucTeM Ta € NoTyXHUM Bnokom TpaHcdpopmauii eHeprii
y BOOHMX 00’ekTax. [aHi Wogo CTpyKTypy yrpynoBaHb
300M1AHKTOHY € JOCUTb LiiHHUMM, OCKINbKN Y BEOEHHI
rigpo6ionoriyHoro MOHITOPUHIY 3a BOAOMMaMu, po3Ta-
LLIOBaAHUMWM B MEXaX HaceneHmx NyHKTiB, BOHW BigirpatoTb
NPOBIgHY pOrib B ONTUMI3aLil B3aEMOAIN MK JTOOUHOIO
Ta OoBKinnsaMm. B Halww yac BUBYEHHSI 3aKOHOMIPHOCTEN
(bopMyBaHHS MexaHi3miB romeocTasy B TpaHCHOPMO-
BaMX EKOCUCTEMAX € OAHIE0 i3 HAaNBaXKIMBILLNX BUMOT.
TakvuM YNHOM, BUBYEHHS CTPYKTYPU i UHAMIYHUX Xa-
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PaKTEPUCTVK NONYmsLINA rigpobioHTIB € HeOOXiaHUM ene-
MEHTOM BMPOONEHHS OCHOB B3AEMOBIAHOCWH 3 BOOHUMMU
eKkocucTeMamu.

HocnimpkeHHs pisHOMaHITTS | 6iomacy 300NNaHKTOHyY
KaxoBCcbkoro BOAOCXOBULL@ MaE BaroMe 3HaveHHs Ans
PO3YMIHHS NEBHUX OCOBMMBOCTEN (DYHKLIIOHYBaHHS BOA-
HUX €KOCMCTEM PI3HWX NPUPOOHO-TEPUTOPIANBbHMX KOMI-
nekciB. 300MMaHKTOHOM XMBUTHCSH MOMOAHSIK Mavbke BCiX
BMAIB pn0, gopocni pubu-ginsrpatopu, Aesiki GEHTOCHI
i nenarivHi opraHiamu, siki 3rogoM BUKOPUCTOBYE B XY
pvba. TpuBanuin Yac perynspHUX OCNMKEHD i3 Yncerb-
HocTi, BiopisHOMaHITTs | 6iomacy 300MnaHKToHy B Kaxos-
CbKOMY BOJOCXOBMULLi HE MPOBOANIN, TOMY, NOMPY 3pOC-
TaHHS iHTepecy A0 LpOro NUTaHHA 3a OCTaHHi PoKu, Ha
Xarb, MM He MaemOo MOBHOIO 06CAry AaHNX Ha CbOrogHi.
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CyyacHWI CTaH 300M1aHKTOHY KaxoBCbKOro BOAOCXOBULLA

KaxoBcbke BOOOCXOBULLE — OfHE 3 LUECTU BEMNNKUX
LUTYYHO CTBOPEHUX BOAHMX 00’ekTiB €Bponu, ctatyc
SIKOrO SIK BOLONMU KOMMNEKCHOMO NpU3HaYeHHs nepea-
Dadae iHTEHCMBHY prborocnoaapcbKy ekcnnyaradio [3].
BopocxoBulle 6yno ctBopeHo y 1955-1958 pp. Ha
[Hinpi npn 6yaisHmnuTei Kaxoscbkoi MEC. Bogorima 3a-
MIMae BEMNWKY CTEMNOBY 30HY, € CAMOK HVDKHBOI Y Kackagi
[HinpoBCcbKkMx BoAocxoBuL,. 3aranbHa nnowa BogoCxo-
BULLA cTaHoBUTb 2155 km2, goBxnHa — 230 kM, JOBXU-
Ha BeperoBoi niHii — 896 kv, cepenHs LWmprHa — 9,4 KM,
cepeaHs rmmbvHa — 8,5 m; MakcMmanbHa rmnbuHa
6ins rpebni — 6nusbko 36 m [4, 7, 20].

[ocnigXeHHS 3 BUBYEHHS PiBHS PO3BUTKY 300-
nnaHKToHy KaxoBCbKOro BOAOCXOBULLIA NPOBOAMIU HU3Ka
BYEHMX MPOTAroM OaraTbOX POKiB — MOYMHAK0UM 3i BCTa-
HOBIEHHS1 BOQOCXOBULLA i 4O cborogHi [4, 12, 13, 21].

3o0onnaHKToH KaxoBCbKOro BO4OCXOBULLIA Y MEPLUNIA
e nepiof, oro 3anoBHEHHS (NneHb-BepeceHb 1955 p.)
chopmyBaBcs nig 6esnocepedHimM BinMeom 3anopisbkoro
BOZOCXOBMLA. Y NepLumi nepioq icHyBaHHS BOOOCXO-
BMLLA Ha POPMYBaHHS 300MMAHKTOHY BMIMHYIN TaKOX
BaratouncenbHi 6iochoHan 3aTonneHnx BOOONM 3anaBu.
Bigbynocs 3millyBaHHs BUAIB-MELLKAHLLB LIMX BOAONM
i TMX, siKi HagxoamMnu 3 3anopi3bkoro BOAOCXOBMLLA.
Lle i 3ymoBuno 6aratcTso Ta pisHOMaHITHICTb BUOOBO-
ro ckragy 300nnaHkToHy KaxoBCbKOro BO4OCXOBULLA.
MpoTarom HanBbnuk4Mx ABOX POKiB Byno chopmoBaHO
OCHOBHE BMA0BE S4p0 CKrady 300MTaHKTOHHUX OpraHismiB.
3 konoBepTok nepesaxanu Asplanchna priodonta, ne-
Kinbka Buais i3 pogis Brachionus, Keratella, Filinia, Eu-
chlanis dilatata; i3 BecrnioHorux paykis — Acanthocyclops
americanus, Mesocyclops crassua, Cyclops vicinus, Cy-
clops strenuus Ta 3 rinnactoBycux padkis — Diaphano-
soma brachyurum, Daphnia hyalina, Bosmina, Chydorus
sphaericus, Leptodora kindlii i gesii iHwi. MacoBo po3su-
Banmcs NINYNMHKN SperceHu. Y KinbKiCHOMY CriBBiAHOLLIEH-
Hi JOMiHYIOHOIO MOMNOXEHHS B YMOBaX O3€PHOI0 pexvmy
BOZOCXOBWLLA HAbynu rinnscToByci padkn. Hanpuknag,
y nunHi-BepecHi 1955 p. B npurpednesin ginsHui Bogo-
cxoBuLa 6iomaca 300MNaHKTOHY (MepeBaXXHO pako-
nogibHnx) 3a aBa-Tpu micaui 3pocna B 19 pasis — 3 276
0o 5198 mr/m3. BypxnvBui po3BUTOK 300MJTaHKTOHY
TpUBaB nepLui TpU-4OTUPU POKW iICHYBaHHSI BOJOCXOBU-
Lla, Konm cnocTtepiraBca 3aranbHuUin «cnanax Tpodii»
3a paxyHOK BiOreHHUX pevyoBUH, SKi HAAXOAWNN 3 AHA
i Bi 3aTOMMEHOI POCINHHOCTI, WO neperHmeana [13].

Mpotarom nepLumnx 3—4 pokis nicns «cnanaxy Tpodii»
BiAOyBanocs NoCTynoBe 3HWKEHHSI BENMYMHKU Biomacu
300MMaHKTOHY, LLIO NEPEBAKHO BU3HAYANoCcs npouecamm
CTaHOBINEHHs BiororiYHoro pexxumy Bogocxosuwla. Mpote
31959-1960 pp. cTanocsa 0cobnmBO pi3ke 3HMKEHHS
Biomacy 300NNaHKTOHY. Y Lji pOKM Y BOAOCXOBULLIE MPO-
HUKa TioMNbKa (NnaHKTodar) Ta H13ka XUKNX NMMaHHO-
Kacniicbknx pakonopioHux Cercopagis pengoi, Parathel-
phusa ovum, Ski pa3oM 3 NenToOOPO0 YTBOPWIA CyTTE-
BWIN TPOpiYHMI Npec BUIgAHHA WOAO «MUPHUX» BUAIB
300MMaHKTOHY. Pi3ke 3HWkKeHHS Biomacy 300MNaHKTOHY
3biranocs B yaci 3i 36inbLUEHHSIM YNOBIB TIONbKW, TOBTO
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MaCOBVM PO3MHOXEHHSIM Yy KaxoBCbKOMY BOOOCXOBMLL,
ocobrnneo y 1966—1968 pp., konv BurosntoBanu rno 18,4—
27 Tnc. U Ha pik. . H. CuriHeBwd, siknin BUkoHaB y 1966 p.
006nik 3anaciB Tonbkn y KaxoBCbKOMY BOLOCXOBULLI Ta
OOCNiIKEHHs1 300NNaHKTOHY, MOKa3as., Lo THorMbKa cno-
»vBana 3a pik 6rinseko 88500 T 30onnaHkToHy — 410 r/m2.
Takum YMHOM, MPEC XWKaKiB € OOHWUM i3 HANMOTYXKHILLMX
YMHHWKIB perynsuii Y1cenbHOCTi 300MnaHKTOHy. BogHo-
yac TronbKa ctana CyTTEBMM KOHKYPEHTOM iHLLMX pyb-
nnaHktodaris (yknesi, 4XoHb, CUHELb), YIIOBU SKNX
3HWKyBanucs 3i 30iNbLUEHHAM NPOMUCITY THorbkK [21].

[MisHiWwe chikcyBanu KOMUBaHHS CTYNEHs NPOaYKTUB-
HOCTi KaxoBCbKOro BOOOCXOBWLLLA, 3yMOBIIEHI MEPEBAKHO
BiAMIHHOCTSIMU TiQPOMETEOPOSONYHNX YMOB Ta XapakTe-
py BOLHOrO CTOKY, 0COBMnMBO Y MiTHi nepiog. Y 1971—
1973 pp. Bia3Ha4yanocs nocTynoBe 3pocTaHHs Giomacu
300M1aHKTOHY BiAKPUTOI YaCTUHW BOAOCXOBULLIA — Ha-
BeCHi BoHa 3MiHunacs Big 0,47-0,97 r/m3y 1971 p. go
1,341 2,37 rim®y 1972 i 1973 p. [12]. Big3HayeHo Takox
He3BUYanHe Ansi NiTHLOrO NMAHKTOHY 30inbLUeHHs Bio-
macu kornosepTtok y 1972 1a 1973 p. — go 1,06-1,68 r/m3.
Pi3ke 3HVKEHHS YNCENbHOCTI pakonogiOHMX NOSCHIOETb-
CH TUM, LLO caMe Y Lii POKN B CEPEaHiv | HUXKHIA YacTuHI
BOLOCXOBMLLIA BUSIBNIEHO MAcoBi CKyMYEHHS THOMbKK, sika
BUigana nepeBaxkHO BinbLLi OpPMM 300MNAHKTOHY, TOBTO
pakonofibHux. MoaibHa cuTyauis 6ynaie 1981 p.: Giomaca
300MMaHKTOHY B NIUMHI 3HWXKyBarnacs Bif, BEpXHiX iNsHOK
BOZOCXOBULLIA A0 HWXKHIX — BignosigHo, 1,5 ta 0,5 r/m3.
3 TpaBHs X cnocTepiranacst 3B0pOTHa KapTuHa: MaKcu-
ManbHa 6iomaca 6yna Big3HayeHa B HWXKHIA YaCcTUHI —
0,5 r/m3, npote gomiHyBanu konosepTku. NoTeHUinHa
prBOoNpPOaYKTUBHICTb, pO3paxoBaHa AN 30onnaHkToda-
riB 3a NPOAYKLIE0 300NMaHKTOHY, B Pi3Hi pOKM CTaHOBWNa
Big 90 8o 633,6 #o kr/ra, BenmuuHa i byna npsmo 3anex-
HOIO SK Bifl KiNIbKICHOrO PO3BUTKY 300MMaHKTOHY, Tak i Moro
TpodpiuHoT cTpykTYypW [13].

Y 1990 p. CTPYKTYpPOTBOPHMMU BUAAMW YrPpynoBaHb
300MnaHKTOHY pYcrnoBoi AiNsHKn KaxoBcbKkoro Boao-
cxoBuLa 6ynn Bosmina longirostris, Keratella quadrata.
3a pesynsratamu gocnigxeHb 1997—1998 pp. komnnekc
OOMiHYHOUMX BUAIB 3MiHMBCS | OyB NpeacTaBneHun cyTto
pakonogdibHumn — Scapholeberis mucronata, Chydorus
sphaericus, Eudiaptomus vulgaris, Eucyclops serrulatus.
Y 2014 p. CTpyKTYpOTBOPYMMUM BUAAMM i hopmamm 300-
NnaHKToHy Bynu nepeBaxHO KonosepTku — Trichocer-
ca (s. str.) pusilla, Keratella Cochlearis tecta, Colurela
colurus Ta BecnoHori E. vulgaris [6].

Mpouecu dopMyBaHHS BionoriYHoi MPOAYKTUBHOCTI
KaxoBCbKOro BOAOCXOBMLLA MOB’A3aHi 3i 3HA4YHOIO SIK
4acoBOIO, TaK i MPOCTOPOBOKD MIHMMBICTHO. Lle 3ymoBneHe
Hacamnepen T!M, Lo ekocucteMa KaxoBCbKOro BOAOCXO-
BMLLIA 3a3HaE MOCTIMHOrO BMNUBY Yepe3 KOMIMIEKC 30BHiLL-
HIX YMHHWKIB, OKPEMI CKNafHWKM SIKOTO XapaKTepu3ytoTb-
€S HeCTabINbHICTIO, @ TaKOX PIBHOBEKTOPHICTHO. [aHi, siki
MOKa3ytoTb CTaH 300MMaHKTOHY, MOXXHa OTPUMATU TiNlbKu
B MeXax MOCTINHOI CMCTEMU MOHITOpPUHIY. B ymoBax no-
CTINHUX 3MiH SK rigponoriyHoro pexumMy KaxoBcbKoro
BOOOCXOBWLLA, TaK i aHTPOMOrEHHOIO HaBaHTAXXEHHS Ha
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€KOCUCTEMY BUHMKaE HEOBXIOHICTb Y NPOOOBXKEHHI POGIT
i3 BUBYEHHS ANHAMIKN OCHOBHUX MOKa3HWKIB 300MMaHKTOHY.
BuB4eHHs TpodhidHOro cTaTycy KaxoBchKkoro BoocxoBuLLA
€ OOHMM 3 OCHOBHUX HayKOBWX 3aBAaHb.

3rigHo i3 cydacHMMM TakCOHOMIYHUMW Nigxo4amu,
30iMCHEHO dhayHICTUYHWUIA aHani3 300MNIaHKTOHY Kaxos-
CbKOro BogocxoBuLLa B NiTHIN nepioa. OuiHeHo B1naoBe
pisHoMaHiTTA pagiB Rotifera, Cladocera, Copepoda.
MpoBeneHo oLiHKy GionpoayKUiiHOro NoTeHuiany Ta
noTeHLUinHOI pnbonpoayKTUBHOCTI BOAOCXOBMLLA Ha
cyyacHomy etani (2020-2021 pp.).

Ponb 300MNaHKTOHY Y XUTTi BOAONMW Benuka.
>KnBnauuce, 3oonnaHkToH 6epe yyacTb B Npoueci
CaMOOYULLEHHS BOAOVIMU. 300MNMaHKTEPU CrIOKUBaIOTh
GakTepii, L0 3HWKYE YNCENBbHICTb OCTaHHIX i CTUMYITOE
PO3MHOXEHHS Ta nNpouecy bakTepianbHOrO OYULLEHHS.
TaKkMM YMHOM, 300MTAHKTOH i€ SK NpUpoaHuIA GakTepi-
anbHU inbTP. 300NNaHKTOH BNAMBAE HA YUCENBHICTb
diTONNaHKTOHY, 34e06inbLWOro Ha 3eneHi BOAOPOCTI,
LLLO, Y CBOO Yepry, BNANBAE 1 HA KNCHEBUI PEXNM.
3a gy>xe BENUKKX KinbKOCTEN 300MMaHKTOHY Y BO4OMMAX
MOXXIMBE 3HWKEHHS KUCHIO 0 MiHIManbHNX BEMUYMH.
BigMupatoun, 300MMaHKTOHHI OpraHiaMy CTaloTb iXeto
Ons 6akTepin i CnpusitoTb HAarpPOMaPKEHHIO AETPUTY.

MaTtepianu Ta metogu

[ocnigkeHHsa 3o00nnaHKTOHY KaxoBCbKOro BO4OCXO-
BMLLA nNpoBoaunum B NiTHIN nepiog 2020—2021 pp. Ha gj-
nsiHkax c. bineHbke, p/3 bineHbke-ManokatepuHiBka,
p-H c. ManokatepuHiska. [Npobu 300nnaHKToHy Biabypanm
3 MOBEPXHEBOIO LUapy BOAOWMMM 3@ JOMOMOIOK MITaHKTOH-
HOi CiTkM AnTenHa (cuto Ne72) metogom dpinsrpyBaHHs
yepes citky 100 gm® Bogw. lNicns BigbypaHHsa Npoby KOH-
cepByBanu 4% cpopmaniHom. KamepansHy 06podKy npod
NPOBOAWIM 3aranbHOMPUAHATUM Y rigpobionoril NivnneHo-
BaroBMM MeTOZIOM Y Kamepi boroposa nig ctepeockoniy-
HUM Mmikpockornom MBC-9 [1]. OpraHiamu 300MNaHKTOHY
ineHTudpikysanu 0o BMay 3a 4ONMOMOroH BU3HaYHKKIB [10,
11, 14, 15, 22, 23]. lnguBigyanbHy Macu opraHiamis
BM3Ha4anu 3a Tabnuusamun iHgmeigyanbHux mac [16, 17].
YucenbHicTb Ta Giomacy po3paxoByBanu Ha 1 me.

PesynbraTtn

YUucenbHiCTb 300MnaHKTOHY B NiTHI nepioa, Ha gocni-
PKEeHUX AinsiHKax KaxoBCbKOro BOAOCXOBMLLA CTaHOBUIA
40833 eks./m® 3a 6iomacu 0,245 r/m3. OcHoBy umcenb-
HOCTi Ta BiomMacy 300MnaHKTOHY hOPMYBarn KOrnoBepTKU
(76% i 86% BignoBigHO). [NMACTOBYCI SIK 32 YNCEMBHICTHO,
Tak i 3a Biomacoto (5% Ta 7%) Ta BECroHOri pakonoioHi
(18% T1a 6% BiANOBIAHO) ManM 3Ha4YHO MEHLLMI PiBEHb
PO3BUTKY. Y HesHauHil KinbkocTi (1%) Ta Giomaci (0,1%)
Tpannsinacsi nndnHka Dreissena polymorpha (Tabn. 1).

OcHoBy umcenbHOCTI Ta Giomacy KonoBepTok hopmy-
Banu: Asplanchna brightwelli (24% ta 40%), A. priodonta
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(7% Ta 24%), Synchaeta pectinata (13% T1a 8%), Brachio-
nus calyciflorus (6% Ta 6%), E. dilatata (6% Ta 2%, Big-
nosigHo). Cepep rinnscToBycux pakonodibHWX no ynicerns-
HocTi (4%) Ta no Giomaci (7%) pomiHyBaB C. sphaericus.
BecnoHori pakonogibHi y Bogonmi npeacTasneHi nepe-
BaXkHO HaynnianbHumu ctagigmm (17% ta 6%) (puc. 1).

PospaxyHkoBa noTeHLiHa NpoayKList 300MaHKTOHY
3a BereTawinHnin ce3oH Moxe cknactu 220,5 kr/ra, a MoX-
FIMBWI NPOMKCIIOBIN BUMOB prbu 3a paxyHOK CrOKMBaHHS
300MS1aHKTOHY — 5,6 Kr/ra.

UuncenbHiCTb 300MNMNaHKTOHY B MiTHIN nepiog 2021 p.
Ha gocnimkeHnx ainsHkax KaxoBcbkoro BOOOCXOBULLA
ctaHoBuna 110932 ek3s./m® 3a biomacu 0,652 r/me. OcHoBy
ymcenbHOCTI Ta Biomacy 300MIaHKTOHY hopMyBanu Komno-
BepTkU (72% Ta 68%). [NNACTOBYCI SK 32 YMCENBHICTIO
(8%), Tak i 3a Biomacoto (14%) Ta BECNOHOr pakono4ioHi
(19% Ta 18% BignoBiaHO) HabynM AeLLO0 MEHLLOTO PiBHSI
PO3BUTKY Y BOAOCXOBULLI. TakoX B HE3HAYHIN KiNbKOCTi
(1%) Ta 6iomaci (0,1%) Tpannanacs nuunHka D. poly-
morpha (Tabn. 2).

OcHoBy umcenbHOCTI Ta Biomacy kornoeepTok hopmy-
Banu: A. brightwelli (16% i 27%), A. priodonta (5% i 19%),
S. pectinata (12% 1a 8%), E. dilatata (7% i 2%), B. caly-
ciflorus (6% i 6%), Brachionus diversicornis (5% i 2%
BignoBiaHo). Cepea rinnsicToBycmnx pakonoaibHux 3a uun-
cenbHicTio (7%) i Biomacoto (12%) nomiHyeas C. sphaerr-
cus. BecrioHori pakonoaibHi y Bogonmi nepeBaxxHO npen-
cTaeneHi HaynniansHumm (12% T1a 4%) Ta kKonenogHUMK
(4% Ta 3%) ctagiamn, Diaptomus juv. (1% i 8%), Cy-
clops sp. (2% i 3% BignoBigHo) (puc. 2).

MoTeHUiHa NpoayKLia 300MNNaHKTOHY 3a BereTta-
LLiNHMI ce30H Moxe cknacTtu 586,8 kr/ra, a MOXnunBun
NPOMUCIIOBUWIA BUITOB pUbU 3a paxyHOK CNOXUBaHHS
300MnaHKToHy — 15,3 kr/ra.

O6roBopeHHs

JocnigpkeHHs iHLLInX HayKoBLLB nokasanu, Wwo y Kaxos-
CbKOMY BOAOCXOBMULL 300MNM1aHKTOH NpeacTaBneHnin
nepeBaxHoO iHy30piaMU, KONOBEpPTKaAMU, FiNNACTO-
BYCUMU Ta BECIMOHOMNMM pakonogioH1mMu, Benirepamm Ta
16 Bngamm MoroCKiB. Y BEPXHiN OinsHLUi Yepes 3Hau-
Hy LUBUAKICTb Teuil nepeBaxartoTb KONIOBEPTKHU, 3a Mpo-
CyBaHHs1 0O rpebni 36inbLUyeTbCA YacTka pakonogioHUX.
[o BuAiB, ski BU3Ha4aOTb pucn hayHn BOLOCXOBULLA,
HanexaTb: konoBepTku B. calyciflorus, K. cochlearis,
E. dilatata, A. priodonta, rinnactoByci padku: Daphnia
cucullata, B. longirostris, BecnoHorui padok A. amer-
icanus. KinbkiCHi NOKa3HWKM GiomMmacu 300MNIaHKTOHY
XapaKTepusyrTbCsl 3HAYHOK MPOCTOPOBOKD MIHIMBICTHO:
y BecHsaHu nepiog 2012 p. Ha OKPeEMUX CTaHLisX — Ao
3,5 r/gme. TlokasHMKM cepenHbOCEe30HHOI Biomacy Konu-
BatoTbCs y Mexax 0,84—1,98 r/m?, 3aranbHoi Giomacu
3oonnaHkToHy — 0,9-2,0 r/m3. CnocTepiraetbca Hapo-
LLyBaHHs1 GioMacy Big, BEPLUMHM 4O MOHM335, TOOTO Hanl-
OinbLU NPOAYKTUBHOK 332 300MMaHKTOHOM € BEPXHST Yac-
TUHa BogocxoBuLLa, Ae roro biomaca gocsdrae 3,0 r/md
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Ta6nuus 1. CepegHi KinbkicHi NokasHUKM 300MN1aHKTOHY KaxoBcbkoro BogocxoBuLla B niTHi nepiog 2020 p.,

ek3./m3
r/m®

Table 1. Average quantitative indicators of zooplankton of the Kakhovka reservoir in the summer of 2020, §p“gﬂ§%

p/3 BineHbke-

p-H ¢. ManokarepuHiska

c. bineHbke ManokaTtepuHiBka ettt & el et e CepepHsi
Bilenke village Bilenke-Malokaterynivka Y village ny! Average
[pynu opraHiamis station
Groups of organisms ek3./m3 ex3./m3 ex3./m3 ek3./m2
r/m3 % r/m3 % r/m3 % r/m3 %
specimens/m? % specimens/m? % specimens/m? % specimens/m? %
g/m? g/m® g/md g/m?
Rotifera 26600 90.5 48300 784 18200 57.8 31033 76.0
0,110 83,1 0,391 90,9 0,132 76,5 0,210 86,1
Cladocera 2100 71 1400 2.3 2800 8.9 2100 51
0,021 15,8 0,014 3,3 0,020 11,3 0,018 7,4
Copepoda 700 2.4 11200 18.2 10500 33.3 7467 18.3
pep 0,001 1.1 0,025 5,6 0,021 12,2 0,016 6,4
. 0 0 700 11 0 0 233 0.6
ISR ) 0 0 0,001 0.2 0 0 0,001 0.1
PA3OM 29400 100.0 61600 100.0 31500 100.0 40833 100.0
TOTAL 0,132 100,0 0,431 100,0 0,173 100,0 0,245 100,0
3 Hux / Including:
dinsTpaTtopu 28000 95.2 30100 48.9 25200 80.0 27767 68.0
Filters 0,104 78,8 0,090 21,0 0,061 35,2 0,085 34,8
Xukaku 1400 4.8 31500 51.1 6300 20.0 13067 32,0
Predators 0,028 21,2 0,340 79,0 0,112 64,8 0,160 65,2
Tabnuus 2. CepefHi KinbKicHi MOKa3HMKM 300MnaHKTOHY KaxoBCbKOro BOAOCX0BULLA B MiTHIN nepioa 2021 p., e'f.?,;/{'sws
Table 2. Average quantitative indicators of zooplankton of the Kakhovka reservoir in the summer of 2021, §‘mgﬂ.ﬁw
51 Bl p-H c. ManokaTtepuHiBka
c. bineHbke ManokaTtepuHiBka vicinit. of Malokaterynivka CepegHs
Bilenke village Bilenke-Malokaterynivka Y village ry Average
Tpynu opraHismis station
Groups of organisms eK3./m2 ex3./m3 ex3./m3 ex3./m?
r/m3 % r/m? % r/m3 % r/m3 %
specimens/m? % specimens/mé % specimens/m? % specimens/m? %
g/m? g/m? g/m? g/m?
Rotifera 73312 76.7 109613 745 57560 63.9 80161 72,3
0,281 60,6 0,782 75,5 0,268 59,1 0,444 68,2
Cladocera 9177 9.6 7045 4.8 11903 13.2 9375 8.5
0,092 19,8 0,07 6,8 0,103 22,8 0,089 13,6
13103 13.7 28739 19,5 20444 22,7 20762 18.7
Copepees 0,091 19,6 0,181 17,5 0,082 18,1 0,118 18,1
Dreissena larvae E 0 Lot 12 1l 0.2 . -
0 0 0,002 0,2 0,001 + 0,001 0,1
PA3OM 95592 100.0 147147 100.0 90058 100.0 110932 100.0
TOTAL 0,464 100,0 1,035 100,0 0,454 100,0 0,652 100,0
3 Hux / Including:
dinsTpaTopu 89819 94 86965 59.1 78717 87.4 85167 76.8
Filters 0,369 79,5 0,363 35,1 0,265 58,4 0,333 51,1
Xukaku 5773 6 60182 40.9 11341 12.6 25765 232
Predators 0,095 20,5 0.672 64.9 0.189 41,6 0.319 48.9

3a uncensHocTi 70 Tuc. eks./m3. CepeaHs Giomaca 300-
NMaHKTOHY Y BOAOCXOBULLi OLiHI0ETbCS AK 0,55 r/ams,
npoaykuia — 847 kr/ra, Wo BianoBigae cepeaHbOMy
PiBHIO KOPMHOCTI BO4OWM [6, 7]. [opiBHAHO 3 iHWNMK
BogocxoBuLLamu [HINpOBCLKOro Kackaay, B KaxoBCbKo-
My BOLOCXOBMLLi CrocTepiraoTb 36iqHEHHS BUOOBOMO
cKragy Ta YMCenbHOCTI NNaHKTOHHUX 6e3xpebeTHuX,
LLIO MOB’AA3aHe 3 NOripLUEHHSIM EKOSOTiYHOT CUTyau;i.
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3a jaHumuy, oTpuMaHuMK y YepBHi Ta BepecHi 2018 p.,
i 3a nitepatypHumMmu ganumm J1. M. CamoiineHko, nopis-
HANbHA OLiHKa CTaHy 300MMaHKTOHHOIO YrpyrnoBaHHS
Ha noyatok 1980-x pp. i B Cy4acHWIn nepiog nokasana, wo
BMOOBe BaraTCcTBO 300MMaHKTOHY B OCTaHHi POKX NOMITHO
3pocno: 3ararnbHa KinbkicTb BUAiB 36inswunace 3 91 oo
168, To6TO Marke BABIYi. BianoeiaHo, 3pocna i KiNbKiCTb
poais — 3 70 0o 91. HanbinbLue pisHOMaHITTS npocTe-
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Puc. 1. Biomaca ocHOBHMX rpyn 300MnnaHKToHy y KaxoBcbkomy Bogocxosui B 2020 p., %
Fig. 1. Biomass of the main groups of zooplankton in the Kakhovka reservoir in 2020, %
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Puc. 2. Biomaca ocHOBHWX rpyn 300MnaHKToHy y KaxoscbkomMy Bogocxosui B 2021 p., %
Fig. 2. Biomass of the main groups of zooplankton in the Kakhovka reservoir in 2021, %

xunu ans pogie Trichocerca, Lecane, Brachionus, Eu-
chlanis. Cepef iHLINX TAKCOHOMIYHMX rPyn MacoBUMU €
Benirepu montocka Dreissena. CyyacHi AOCHiMKeHHA Ha
Pi3HMX OinsiHKax NoHW33sa [Hinpa nokasyoTb, WO cKnag
i cniBBIAHOLUEHHS! OCHOBHUX TaKCOHOMIYHMX, E€KOMOriy-
HUX rpyn Ta JOMIHaHTHMX BMAiB 300M1IaHKTOHY iCTOTHO
He 3MIHUMMCA NOPIBHAHO 3 JaHMMW NonepeaHix nepioais.
Hes3HauyHi amiHK, 3apeectpoBaHi y 1980-x pp., WBMAKO
HiBenoBanucs y nogansLumx pokax [19].
lNpoaHanisyBaBLn OTpUMaHI AaHi ANs 300MMaHKTO-
Hy KaxoBCbKOro BogoCXoBuLLa Ta YMOBMU ANs Haryny
pvb nnankTodaris Bnitky 2020—2021 pp. 3 TOUKM 30py
HasiIBHOCTi MPMPOAHOT KOPMOBOI 6a3u, ska 0OyMOBIOE
epekTMBHICTb BMpOLLYyBaHHS pubm [2, 8, 9, 18], 3aranom
CTaH MOXXHa OUiHUTY 5K 3ag0BiNbHMIA. OTpuMaHi gaHi
3a PO3BUTKOM 300MSIAHKTOHY, @ TakoX MOro NPoAyKLis
cBig4aTh NpO LiNKOM 3a40BiNbHy 3abe3neyveHicTb pmb-
nnaHkTodaris NPUPOLAHOK KOPMOBOIO 6a3010.

BucHoBku

1. Y niTHiih nepiog, 2020-2021 pp. 6iomaca 300mnnaHk-
ToHy KaxoBCbKOro BO4OCXOBWLLA KOnMBarnach y Mexax
0,245 r/m3 (2020 p.) oo 0,652 r/m3 (2021 p.), 3Ha4YHOO
Mipoto chbopMyBanachk 3a paxyHOK KONIOBEPTOK.
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2. MNpoayKuinHi MOXIIMBOCTI KaxoBCLKOro BOJOCXOBULLA
BniTky 2020-2021 pp. craHoBunm Big 220,5 no 586,8 kr/ra,
TO6TO 300MMaHKTOH MOXe 3abe3neynT NPOMUCIIOBUIA
BUOB p1b nnakTodaris Ha piBHi 25,7—68,5 kr/ra.

nepcneKTM BU NoganblUMx JocnigaXeHb

Pesynsrati Halwmx AocnigykeHb MOXyTb OyT BUKOPUC-
TaHi y noganbLUMX MOHITOPUHIOBUX AOCTIIKEHHSX 3MiHN
KifbKICHOrO Ta BUAOBOIO CKfagy 300Mn1aHKTOHy KaxoB-
CbKOro BOOOCXOBULLA, afPKe 300MMaHKTOH — OWH i3 Hait-
B2>KITUBILLMX KOMMOHEHTIB, CTPYKTYPHO i (pyHKUOHaNbHO
MOB’sI3aHUX 3 IHLLUMMK, LU0 Bigjrpae NpoBigHy porb Y nena-
F4YHOMY Xap4OBOMY FAHLIFOKKY, OCKIfbKM 3B’A3y€ MK CODOHO
NEPBVHHMX MPOAYLIEHTIB OpraHivHNX pevoBUH (cpiTonmnaHk-
TOH), 6aKTepioNaHKTOH Ta BULL TPOdiUHi piBHI (NepeBaxk-
HO p1b). 300NIAHKTOH TAKOX BIdIrPae BaXKNMBY EKOMNOMYHY
porb y npouecax caMOO4MLLEHHSA BOOOWM BHacnigok
XVBINEHHS OETPUTOM, BakTepio- Ta diTOMNaHKTOHOM.

[JoTpMMaHHA eTUYHUX CTaHZapTiB

Bcix MbxHapoaHMX, HaUioHarnbHUX i/abo iIHCTUTYLIAHMX
NPUHLMNIB LLIOAO BUKOPUCTaHHS pnb Byno AoTpymMaHo.
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The current state of the zooplankton in the Kakhovka reservoir
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The current state of the quantitative and qualitative development of zooplankton in the Kakhovka Reservoir is examined. The species
composition, the representation of taxonomic groups, the number and biomass of zooplankton in the summer period of 2020—-2021 were
determined. The average number of zooplankton in the summer of 2020 in the studied areas (Bilenke village, Bilenke-Malokaterynivka
station, vicinity of Malokaterynivka village) was 40.833 units/m? with the biomass 0.245 g/md, in the summer of 2021 — 110,932 units/m?
with the biomass 0.652 g/m3. Rotifers formed the basis of the number and biomass of zooplankton in the summer of 2020 (76% and 86%).
Cladocera both in number and biomass (5% and 7%) and copepod (18% and 6%, respectively) had a significantly lower level of develop-
ment in the reservoir. Dreissena polymorpha larvae were found in a small amount (1%) and biomass (0.1%). In the summer period of 2021,
rotifers also formed the basis of the number and biomass of zooplankton (72% and 68%). Cladocera both in number (8%) and biomass
(14%), and the copepod (19% and 18%, respectively) reached a lower level of development in the reservoir. As in the previous year, the larva
of D. polymorpha was found in a small amount (1%) and biomass (0.1%). In the summer of 2020, the basis of the number and biomass
of rotifers was formed by: Asplanchna brightwelli (24% and 40%), Asplanchna priodonta (7% and 24%), Synchaeta pectinata (13% and 8%),
Brachionus calyciflorus (6% and 6%), Euchlanis dilatata (6% and 2%, respectively), in the summer of 2021 A. brightwelli (16% and 27%),
A. priodonta (5% and 19%), S. pectinata (12% and 8%), E. dilatata (7% and 2%), B. calyciflorus (6% and 6%), Brachionus diversicornis (5%
and 2%, respectively). Chydorus sphaericus dominated in number (4%) and biomass (7%) among Cladocera in 2020, and C. sphaericus
also dominated in number (7%) and biomass (12%) in 2021. In 2020, copepod in the reservoir are mainly represented by nauplial (17%
and 6%) stages, and in 2021 by nauplial (12% and 4%) and copepod (4% and 3%) stages, as well as Diaptomus juv. (1% and 8%), Cyclops sp.
(2% and 3%, respectively).

Key words: zooplankton, Kakhovka Reservoir, number, biomass
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Bnnue npenapaty «biodoccomar» Ha 6ioxiMi4yHIi NOKa3HUKKU
3a YMOB iHOYKOBaHOro oKCuaaTuBHOIO CTpecy Y LiypiB

P I. MNansoHko
romanpalonko@gmail.com

HauioHanbHuiA yHiBepcuteT BiopecypciB i NpUPOAOKOPUCTYBaHHS YKpaiHu,
Byn. lepois O6opoHu, 15, M. Kuis, 03041, YkpaiHa

KpoBi

MeToto gocnimxkeHHs 6yno BUBYEHHs1 BNNMBY npenapaty «biochocdomar» Ha BioxiMiyHi
NMOKAa3HWKM KPOBI 3a YMOB iHOYKOBAHOIO OKCMAATMBHOTO CTPECY Y LWypiB. B ekcnepMMeHTi BUKOpUC-
Tanu 24 tBapuHu-aHanorn macoto 200120 r. TeapvH po3ainunu Ha 4 rpynu no 6 TBapuH B KOXHIN
Ta yTpMMyBanu Ha cCTaHgapTHOMY pauioHi 3 4OCTynoM Ao Boav ad libitum. MNepLua rpyna cnyrysana
iIHTaKTHMM KOHTpONeM 6e3 OKCUAATUBHOIO CTPECY i MOro KOpEeKLUIT; Apyra — KOHTPOSbHa 3 iHOyKoBa-
HMM OKCMOATUBHMM CTPeCcoM i 6e3 1oro kopekLii. TpeTs rpyna BHYTPILLHBOLLITYHKOBO OTpUMyBana
1% po34mH cynbaty MarHito. TBapuHam yeTsepToi rpynu BeBoamnu «biodocdomar» (koMGiHO-
BaHWI Nnpenapar marHito i ocdopy Ha OCHOBI KaseiHy) y A03i, eKBiBaNEeHTHIN MarHito cynbdary
3a marHieM. OKCuZaTUBHWIA CTPEC iHAYKyBanM OOHOPa30BUM BHYTPILLHBOLLIYHKOBUM BBEAEHHSIM
napaueTtamony. Pesynsraty aHanisy cMpoBaTkv KpOBi NPOAEMOHCTPYBaNu 3HWKEHHST aKTUBHOCTI
€H3MMIB: NnyXHoI pocdaTasn, anaHiHamiHoTpaHcdepasu, a-aminasu, acnapratamiHoTpaHcde-
pa3u, naktaraerigporeHasu, KoHueHTpadii rmokosu i TBK-aktmBHux cnonyk (P<0,05) B cupoBatui
KPOBI MiCIsi 3aCTOCYBaHHsI Mpenapary, a Takox 36iMbLUEHHsI BMICTY MarHito 1 akTUBHOCTI KaTarnasm.
OTpuMmaHi AaHi BkasyloTb Ha BuLLYy 6i040CTYMNHICTE MarHio y cknagi npenaparty «biodocdomary,
HIXK Y CKagi cynbdary MarHito, L0 3yMOBIOE BUPaXKEHILLYY renaTonpoTEKTOPHY Aito 3a YMOB iHAYKO-
BaHOIO OKCUAATMBHOTO YpaXkeHHS! MeYiHKA. BoHW MOXyTb ByTy 0Or'pyHTYBaHHSIM 45151 BIPOBaKEHHS
3acTocyBaHHs npenaparty «biodocdomary y KopekLii naTororiyHMX NPoLECIB, sKi CYNPOBOMKYHOTLCS

OKCMOATVBHMM CTPeCcoM, abo sk [keperna MarHito 3 BUCOKOK Biof0CTYMHICTHO.

KnrouoBi cnoBa: okcMaaTMBHUIA CTPEC, aKTUBHI (OOPMM KUCHIO, BiQHOBMEHWIA FMyTaTioH,

aHTMOKCUOAHTHUI 3aXUCT, xenar

OxcnaaTnBHUI CTPEC BUHMKAE SIK MOBiYHE siBvLLE 3a
pO3BUTKY BaraTboX MaToNoriYHMX NPOLIECIB ¥ TBAPWH Ta
nogen. 36inbleHHs dharoumMTapHOi aKTUBHOCTI Mig Yac
iHCDEKLIIMHMX NPOLECIB, OHKOrEHE3, OTPYEHHS! KCEHOBIOTHKa-
MW | TOKCUHaMM iHAYKYHOTb 30iMNbLUEHHS YTBOPEHHS aKTUB-
HWX cpopm kucHto (APK) Ta BinbHUX pagukanis [12, 16, 20].
Cuctema aHTHokenaaHTHoro 3axucty (AOS3) 3HeLLKomKye
ADK, 3anobiratoum oKCMOATUBHOMY YPaXKEHHIO KMiTUH.
[o Hel BxoaaTb eH3vMn — CcynepokeuaaucmyTasa, Kata-
nasa, rnyTaTioHnepokcuaasa, myTaTioHpeaykTasa i Tpu-
nenTug, myTartioH [2, 28]. ADK i BinbHI pagvkany NocTinHO
YTBOPIOIOTHCA B XKMBOMY OPraHi3mi, ane WBUAKICTb iX
YTBOPEHHSI NepebyBae B AMHAMIYHIN piBHOBA3I 3i LLBMAKIC-
THO iX HenTpanisadii cuctemoto AO3. BTiM, 3miLLieHHS Ba-
naHcy Ha KOpUCTb YTBOPEHHS UM HaaxomkeHHa ADK Haf
LLIBUAKICTIO IX HEUTpanisawji NpoBOKye OKCUAATUBHE ypa-
YKEHHS1 KNITWH | HA3MBaETLCSt OKCMAATUBHNM cTpecom [31].

The Animal Biology, 2022, vol. 24, no. 3

Ak Hacnigok, BUHMKaOTb AodaTKoBi HecneumdiyHi naTo-
NOriYHi 3MiHM (MOPYLLEHHSI OKMCHO-BIHOBHUX MPOLECIB,
MPOHWKHOCTI MeMBpaH Ta iXHLOI LiNiCHOCTI), AKi HaLlapo-
BYIOTbCSI 1 YCKINaAHIOTb nepebir nepuonpuymnim [33].

BopoTbba 3 okCuaaTUBHNM CTPECOM MOXEe ByTn He-
cneumdivHo Teparieto 3a PO3BUTKY IHAPEKLIMHUX | 3a-
nanbHWX NPOLECIB, CTPECY, OTPYEHb KCEHOBIOTUKaMK Ta
TokcuHamu [6]. Cepepq nogen genani WNPLIOTo po3-
NOBCIOMKEHHS HabyBae MeTaboniYHUA CMHOPOM, TICHO
acouinoBaHui 3 okcugaTMBHUM cTpecom [29].

Wonn Mg?* 6epyTb yyacTb y noHas 300 eHauma-
TUYHUX peakuisX, 30kpema i B MeTabori3mi rnyTaTioHy
[13, 22]. Ockinbkn BiAHOBNEHWU FMyTaTIOH € YaCTUHOKO
cuctemmn AOS3, MarHin NposBNAe BMpaxeHi aHTUOKCK-
OaHTHI BnacTuBoCTi. BcTaHOBNEHO NpsMy 3anexHicTb
MiXX BMiCTOM MarHito B OpraHiami Ta dyHKLiOHanbHUM
craHom cuctemmn AO3 [5, 17].
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Bnaus npenapaty «biodpochomar» Ha 6ioxiMiuHi NOKA3HUKN KPOBI 3@ YMOB iHAYKOBAHOr0 OKCUAATUBHOIO CTPECY VY LLYPIB

MpenapaTu docdopy, B AKMX BiH CNOMYyYEHUI 3 Op-
raHi4HOK MOMEKYIIOH, 3aCTOCOBYHOTL Afis HopMarni3a-
Lii MiHepanbHOro, ByrneBogHoro, ninigHoro ta Ginko-
Boro obmiHis [11, 15]. BaxnumBoto € yyactb gpoccopy
B eHepreTM4yHOMy OBMiHi, OCKiNlbkM OCHOBHUI MeTabo-
NiYHWIA LWINAX YTBOPEHHST MAaKpOEPriYHUX CMOSTyK Nonsi-
rae B (oocchopuntoBaHHi opraHivyHnx mornekyn [25].

«biopochomar» — ue kombiHOBaHWI NpenapaT
MarHito i poccpopy Ha OCcHOBI Ka3eiHy (aani — npenapar),
po3pobrieHnin Ha kadpeapi Gioximii | dpisionorii TBapuH ime-
Hi akagemika M. ®. 'ynoro, wo Mictutb 10% marito i 12%
docopy. 3a ximidHOK ByaoBOK BiH € LUTYYHO ¢hocdo-
pYNbOBaHUM Ka3eiHOM KOPOB’AY0ro Moroka sik firaHay,
KOTpUI XenaTye NoHM mMarHito [26]. 3aBasku 34aTHOCTI
MarHito CTUMYIOBaTV LUMPOKWIA CNEKTP MeTabonivyHnx
npouecis, a TakoK MOAyNoBaTV PYHKUIOHANbHUIA CTaH
cuctemmn AOS, oro kombiHaLis 3 chocdopoM y cknagi
XenaTHOro KOMMMeKCy NOTEHLIHO MOoxe ByTun nepcrek-
TMBHO AN 6opoTbbu 3 oOKCMAATUBHMM CTPECOM.

MeToto gocnigkeHHst 6yno BUBYMTU aHTUOKCUOAHT-
HY 4ito npenapaTty Ha mogeni in vivo 3a yMOB iHAOY-
KOBaHOro OKCUAATUBHOIO CTPecy Y LUYypiB; NOPIBHATH
eEeKTUBHICTb NpenapaTty BiAHOCHO CONbOBOIo 3acoly
(cynbcbaTy MarHito) 3a TUX e YMOB Ta aHanoriyHol
KOHLIEHTpaL,ii MarHito.

MaTtepianu i meTogun

EdpexTt npenapaty «biodocchomar» 3a ymoB okcu-
[aTUBHOro cTpecy AocnifXyBanu Ha moaeni in vivo
3 BUKOPUCTAHHAM wWypiB. [Ina uboro smogentosanu
okcuaaTtuBHui ctpec [4, 31] Ta gocniannu GioxiMivHi
NMOKa3HMKN CUPOBATKM KPOBI 3a MOro KopekLii npenapa-
ToM. 3 METOI MOPIBHSIHHS Bi0AOCTYNHOCTI 11 edbeKTuB-
HOCTi BUKOpUCTanuuin cynbgat MarHito 3a aHarnoriyHo
CXeMOI0 i A03yBaHHAM 3a MarHiem. Bnnue npenaparty
OLiHIOBarnu Ha BigoMil Mogeni oOKCuaaTUBHOMO CTPECY,
iHOyKOBaHOro nepeaosyBaHHAM napaueramony [3, 30].
OcTaHHIln CNPUYNHIOE BUCHAXKEHHST 3anaciB BigHOBMNEHO-
ro rMyTaTioHy B renatouuTax, Yam 3yMOBIOE PO3BUTOK
X OKCMaaTMBHOIO ypaxeHHs. CTyniHb OKCMOATMBHOIO
YPaKEHHSA renaToumTiB, Y CBOKO Yepry, NpsiMo Kopentoe
3 IX LiNiCHICTIO i, AK HACNiOOK, 3 KiNTbKICTHO JTOKari3oBaHMX
B HMX €H3MMIB, sIKi NOTpannsaTb Y Kpos [9, 14].

HocnigpkeHHsa npoBenu Ha BinnX HEMHINHKX Wypax-
camusx 6-micayHoro Biky Macoto 200£20 r, akmx Tpumanu
B KIiTKaX 3 rpyrnoBUM YTPUMaHHAM Ha CTaH4apTHOMY
pauioHi 3 gocTynom A0 BoAu Ta kopmy ad libitum.
TBapuH yTpymyBanu B ymoBax HaB4anbHo-HayKkoBoO-
BMpOoOHMYoro KniHiuHoro LeHTpy «Betmencepsic» HYBIN
YKpaiHu 3a KOHTPONbOBaHOI TemMnepatypw i 12/12-rognH-
HOro CBiTroBoro uukny. MNig Yac npoBeaeHHs AoCnimpKeHb
AoTpumyBanucb BUMor 3akoHy YkpaiHu «[Ipo 3axuct
TBAPWH Bifl KOPCTOKOIO MOBO&KEHHsT» Big 2006 p. (cT. 26.
«[paBvna NOBOMKEHHS 3 TBApPMHAMM, LLIO BUKOPUCTOBY-
IOTbCS B HAYKOBUX EKCNEPUMEHTAX, TECTYBaHHI, HaB4asb-
HOMY npoueci, BUPOBHULTBI BionoriyHMx npenapatiBy),
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«3aranbHUX eTUYHUX NPUHLUNIB EKCNEPUMEHTIB Ha
TBapuHax», yxsaneHux Ha lNepwomy HauioHansHoMy
KoHrpeci YkpaiHu 3 6ioetukmn (Kvis, 2001), y3romxkeHunx
3 MONOXEHHSIMU «EBPOMNENCHKOT KOHBEHLii NPO 3axncT
XpeBeTHNX TBApWH, sIKi BUKOPUCTOBYHOTBLCS A1 eKCriepu-
MEHTIB Ta iHLMX HaykoBuX Uinen» (Ctpacbypr, 1986).

B ekcnepumMeHTi BUKopucTanu 24 TBapyHn, SIKUX nogi-
nvnu Ha 4 rpynuv no 6 TBapwH y KoxHiK (Tabn. 1). Okevpa-
TMBHMWI CTPEC iHAYKYBanu ogHOPa30BUM BHYTPILLHBbO-
LUMYHKOBMM BBEAEHHAM napaueTtamMony 3 po3paxyHKy
2 r/kr macv Tina y Bumsigi cycneHsii B gisionorivHomy
PO34UHI. |HTaKTHUM TBapUHaM BBOAWNM aHaNOrYHy Kirb-
KiCTb (Pi3ionoriYHOro posymHy. TeapuHm 1 rpynu criyrysanm
iIHTAKTHUM KOHTporem 6e3 okcuaaTUBHOIO CTPECy i Koro
KopexLii; 2 rpyna cnyrysarna KOHTPOSEM 3 iHAYKOBaHUM
OKCUOATMBHMM CTpecoMm i 6e3 noro kopekdii. TBapuHm
3 rpynu oTpumyBanu BHYTPILLIHBOLLYHKOBO 1% po3unH
cynbgaty marHito B fo3i 100 mr/kr macu Tina oavH pas
Ha JoBy BNpogoBX Tpbox Aib. KombiHoBaHwi npenapar
MarHito i ocdopy Ha ocHoBI Ka3eiHy «biodocdomar»
BBOAMMW YETBEPTIl rpyni 3a aHaNorivyHO CXEMOI0 Y A03i,
eKBiBaneHTHI MarHito cynbdaTy 3a MarHiem.

Ta6nuus 1. Cxema gocnigxeHHst kombiHoBaHoro npenaparty
MarHito i docdopy Ha ocHoBI ka3eiHy («biodocdomary)
Table 1. Experiment scheme of the combined magnesium and
phosphorus medication based on casein (Biophosphomag)
OpHopa3oBi BBEAEHHS OpHopa3soBe BBeOEHHS
Ipynu BNpoaoBx 3 Aid napateTtamony Ha 2 goby
Groups Single dose administra- ~ Single dose of paracetamol
tion for 3 days in a row administration on the 2" day

S —
S
M
B

lMpumimka. S — disionoriyHmmn posunH; M — 1% posunHom MgSO,
B #o3i 100 mr/kr; B — koMbGiHOBaHMI npenapat MarHito i goccopy
Ha OCHOBI kaseiHy («biodoccomar») B ekBiBaneHTHIN o3i 3a mar-
Hiem go MgSO,.

Note. S — saline solution; M — 1% solution of MgSQ, in a dose of
100 mg/kg; B — magnesium and phosphorus combined medication
based on casein (Biophosphomag) in an equivalent dose of mag-
nesium to MgSO,.

AWN
+ + +

[ns npoBeaeHHs1 GioxiMivHUX gocnigkeHb Yyepes
OfIHY roAMHY Nicrs OCTaHHBbOIrO BBEAEHHSA Npenapary
npoBoannu Biabip KPOBi METOAOM CepLEeBOi MyHKLl.
MonepenHLO TBapWH BBOAUNM B CTaH HApKO3y 3a A0MO-
Moroto xropodhopmy. KpoB 6panu y BakyyMHi CTEpUIbHi
NpPobipkn 3 aKTMBATOPOM 3ropTaHHst | ANsi BU3HAYEHHS
BMICTY BigHoBrneHoro rnytatioHy 3 EOTA. [nsa sigaineH-
Hs1 CMPOBATKM Bif 3rycTky Npobipku LeHTpudyrysanm
Ha ueHTpudy3si OMNH-3 3a 3000 06/xB 10 xB.

BmicT anbbymiHy, MarHito, KpeaTuHiHy, rmoko3m, doc-
doopy, 3aranbHOro NPOTEiHY, CEYOBVHW; aKTUBHICTb €H3M-
MiB: nyHoi cpoccpatasm (J1d, K 3.1.3.1), anaHiHamiHo-
TpaHcdepasm (AT, Kb 2.6.1.2), a-aminasm (K® 3.2.1.1),
acnaptatamiHoTpaHcdepasn (ACT, K 2.6.1.1), naktar-
AeripporeHasu (AN, K® 1.1.1.27) B cuposaTLi KpoBi B/3HaYa-
1 Ha BioximiuHoMY aHanisaTopi Beckman Coulter UA-480.
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KoHueHTpaujto TBK-akTnBHUX Crionyk BU3Ha4anu crnekTpo-
(POTOMETPUYHO, IPYHTYHOUNCH HA MOSSIPHOMY KoeqiLli-
eHTi abcopbuii Komnnekcy manoHOBOro guansaerigy
3 TioBGapOiTypoBOtO KMCoTo [23]. KaTtanasHy aKTUBHICTb
JocnimKyBany 3a NOPIBHAHHAM BMICTY Nepokcuay BOOHIO
(H,0,) B peakuinHux cymitLiax, rpyHTyroumnch Ha abcopOuyji
komnnexcy H,O, 3 monibaatom amoHito [10]. KoHueHTpauito
BigHOBMeHoro rnyTaTtioHy (GSH) B kpoBi BU3Ha4anu
3 BUKOPUCTaHHAM peaktuy Enmana. [ns ouiHkv Luporo
nokKasHuKa BUKOPMCTOBYBanu remorizosaHy kpos [1].
CratucTnyHy ob6pobKy pesynbratiB 4OCHiKEHb Npo-
BOOUNN 3aranbHONPUAHATAMU METOA4AMM OMUCOBOI Ta
iHepEeHTHOI CTaTUCTUKM 3 BUKOPUCTAHHAM NPOrpamMmHo-
ro 3abesneveHHst Microsoft Excel. JaHi HaBeaeHi y Bu-
rmsgi cepegHix 3HavyeHb 3 06paxyHKOM CTaHOapPTHUX
noxmnbok cepeaHix apudpmeTnyHux. BiporigHicTb pos-
OPKHOCTEN cepenHiX apuMeTnYHMX OBOX BapiauinHMX
psgiB NepeBipsnu, BUKOPUCTOBYOUM E-TecT CThbIO4EHTa;
BipOrigHOK po3bixHicTio BBaxkanu P<0,05 [20].

Pe3ynkTaty 1 06roBopeHHs

Micns 3acTocyBaHHA npenapaty «biocdocdomar» 3a
YMOB iHOYKOBaHOMO OKCUAATMBHOTO CTPECY Y LLypiB (4eT-
BepTa rpyna), BiporigHi po3bixHOCTi BIGHOCHO KOHTPOIBLHOI
rpynu 3 iHOyKOBaHMM OKCUAATMBHUM CTpPecoM i 6e3 noro
KOpeKL,i (gpyrol) NpoaeMOHCTPyBanu akTUBHICTb JOCHI-
[PKyBaHUX €H3MMIB, KOHLIEHTpaList rrtoko3u, TBK-akTuBHMX
CMONYyK Ta MarHito B cMpoBaTLi KpoBi. BH/KEHHS aKTUBHOC-
Ti Ny>Hoi ocdpartasmn Ha 45%, anaHiHamiHOTpaHcdepasn
Ha 52%, a-aminasu Ha 38%, acnapTartamiHoTpaHcdepasm
Ha 56%, naktatgerigporeHasu Ha 57% (P<0,05) (Tabn. 2)
BKa3ye Ha renatonpoTeKTOPHY Ailo Npenaparty 3a ymoB
oKkcuaaTuBHOro cTpecy [27]. KoHueHTpauis rmiokosn y Tea-
PVH YeTBEpPTOI rpynmn Byra Ha 17% HYDKYOL0, HXK Y TBAPWH
apyroi rpynm (P<0,05), a omxe, mobinisavjs pesepsiB aAns
HopMari3aLlii eHepreTM4yHoro obmiHy Gyna MeHLL BUpaxe-
Ha [24]. 3HmkeHHs koHUeHTpauii TBK-akTnBHMX cnonyk
Ha 38% Ta 30inbLUeHHs aKTMBHOCTI kaTtanaau Ha 33,5%
(P<0,05) cBigunTb NPO 3HWKEHHS IHTEHCUBHOCTI NEpeKmc-
HOrO OKMCHEHHS MiniaiB, a oTXe, i NPosiBY OKCUAATUBHOIO
cTpecy. 3i cBoro 60oky, 30inbLUEHHS KOHLEHTpaLii MarHito
Ha 46% MOPIBHAHO 3 KOHTPOMBLHOM | Ha 37% (Tabn. 4) no-
PiBHAHO 3 TBapMHaMW, SKi OTPUMYBanu cynbgar MarHito
(P<0,05) 3 aHanori4HO 00300 MarHito, CBig4YUTL NPO
BuULLY BiogocTynHICTb MarHito y cknagi «biogocdomaryy,
HiXX ¥ cknagi conboBoro 3acoby. BiacyTHicTb BiporigHux
3MiH KOHLIeHTpaLii BiAHOBNEHOrO rnyTaTiOHy B KPOBI
notpebye NoganbLLIOro BUBYEHHS.

Y nedviHuji BigbyBaeTbCs 3HA4YHA KiNbKICTb OKMCHO-
BiJHOBHUMX peakLiln opraHiamy, Benuka 4acTtka 3 akunx
CYnpoBOOXKYETbCSA YTBOPEHHsIM ADK i BiNbHUX paauvka-
niB. Yepes e neviHka ocobnmeo YyTrnvBa 4O PO3BUTKY
okcupatmeHoro ctpecy [19, 30]. HaBiTb kopoTkoyacHa
HecnpoMOoXHiCcTb cuctemm AO3 NpoTULIATY 30iNbLUEHHIO
YTBOPEHHS Y/ HAOXOMKEHHS OKCMOAHTIB MPOBOKYE pyW-
HyBaHHS renaTouuTiB 3 BUXOAOM FTOKanizoBaHMX B HUX
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Tabnuusa 2. AKTUBHICTb eH3umiB, Og/n, Ta KoHUEeHTpauis docdopy
B CMpOBAaTLi KpoBi Wwypis (M+m, n=6)

Table 2. Enzyme activity, U/L, and phosphorus concentration

in rats’ serum (M+m, n=6)

INokasHukm [pynu / Groups
Parameters 1 2 3 4

163,3+ 517,56+ 377,2+ 283,2+

IlyxxHa dpocdaTtasza

Alkaline phosphatase +15,9 +31,3* #20,2** +294**
AnaHiHamiHOoTpaHcdbepasa 59,0+ 152,56+ 98,8+ 73,0+
Alanine aminotransferase 4,1 +18,8* +11,2** +7,4**

AcnapratamiHoTpaHcdepa3a 110,8+ 376,8+ 254,8+ 166,2+
Aspartate aminotransferase  +8,7  +32,5* 116,4** +152**

a-aminasa 151,0+ 342,5+ 281,7+ 2135+
a-amylase 19,2 122,8* 152 +16,3*
JlakTtatgerigporeHasa 184,8+ 668,2+ 477,3t 284,3+
Lactate dehydrogenase +15,5 +45;7* +51,2** +459**
[nioko3a, Mmmonb/n 9,82+ 13,07+ 11,47+ 10,83+
Glucose, mmol/L +0,37 $0,59* 0,51 +0,66**
docdop, Mmonb/n 2,89+ 3,03+ 295+ 3,37t
Phosphorus, mmol/L +0,10 10,12 10,15 10,16

lMpumimka. TyT i pani * — P<0,05 wopao 3HayeHHs nepLuoi rpynu;
** — P 0,05 woao 3HaveHHs apyroi rpynu.

Note. Here and further * — P<0.05 relative to 1%t group; ** — P<0.05
relative to 2" group.

Ta6nuus 3. MNoka3Huku BinkoBoro obmiHy

B CMpoBaTLi KpoBi wypis (Mtm, n=6)

Table 3. Biochemical parameters of protein metabolism
in rats’ serum (M+m, n=6)

[NokasHukm I'pynu / Groups

Parameters 1 2 8 4
3aranbHuiA NpoTeiH, r/n 78,2+ 63,8+ 651t 72,7+
Total protein, g/L +2,0 +2,9* 2,2 +2,8
AnbbyMmiH, r/n 39,0+ 33,8+ 33,6+ 37,5¢
Albumin, g/L +0,8 +1,3* +1,6 1,2
KpeaTuHiH, Mmonb/n 36,3+ 40,3+ 41,0+ 40,8+
Creatinine, mmol/L +1,3 +2,0 +2,1 +1,2
CeyoBuHa, MMOnb/N 6,6+ 7,2+ 7,3+ 7,1+
Urea, mmol/L +0,3 0,2 10,2 10,2

Tabnuua 4. KoHueHTpaLis MarHito i ToKas3HUKW OKCUAATUBHOIO CTpecy
B CMpoBaTLi KpoBi wypis (Mtm, n=6)

Table 4. Magnesium concentration and markers of oxidative stress
in rats’ serum (M+m, n=6)

Moka3Huku I'pynn / Groups
Parameters 1 2 3 4
MarHin, mmonb/n 1,32+ 1,31+ 1,39+ 1,91
Magnesium, mmol/L +0,09 +0,08 0,12 +0,11**
TBK-akTuBHi cnomnyku,
HMOMb/MN 11,15+ 38,20+ 29,45+ 23,67+
TBA-reactive substances, 241 +2,62* +£3,12 +3,15**

nmol/ml
Katanasa, Opg/mr npoteiHy/xe  256,6+ 132,4+ 157,5+ 176,7+
Catalase, U/mg of protein/min  £12,7  +£10,2* 7,7 +10,2**
BigHoBneHun rmyTaTioH,

MKMOIb/MN
GSH, ymol/mL

72,5+ 632+ 66,7+ 65,8+
16,5 71 5,4 16,1

€H3MMIB Y KpOB [34]. 3HWKEHHS1 aKTUBHOCTI NyXHOT ¢poc-
dhatasn, anaHiHaMmiHOTpaHcdepasn, a-aminasu, acnaprar-
amiHoTpaHcdepasmn, nakrataerigporeHasu y cMposar-
L KPOBI NiCNsA 3aCTOCyBaHHSA Npenapary CBig4YUTb Npo
renaTonpoTEKTOPHY Ait0 Mpenapary, siKy MOXHa NoB’s-
3aTu 3 MOro aHTUOKCMAAHTHMMK BnacTMBocTsamm [18].
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OnHyM 3 BU3HAHNX MapKepiB PO3BUTKY OKCUAATUBHOIO
cTpecy € koHueHTpauia TEK-akTUBHMX CNOMYK, 3HUKEH-
HA SIKOT BKA3Y€E Ha 3HWXXEHHS MEPEKNUCHOTO OKMCHEHHSI
ninigis, WO CynpOBOIKYE OKCUOATMBHUIA CTPEC i NiaTBEp-
DKYETLCA NiTepaTypHUMU AaHuMu [23]. BaxXnveum eHau-
MOM, sIKWIA Bigobpaxkae oyHKLOHANbHUIA CTaH CUCTEMM
AHTVOKCUAAHTHOIO 3aXUCTY, € KaTtanasa, 30iNbLUEHHS aK-
TUBHOCTI 5IKOI 3BOPOTHO KOPENOe 3 KOHLeHTpauieto TBK-
aKTVBHWX CMOJyK Ta CBig4YMTb NPO NOKPALLEHHS (OyHKLIO-
HanbHoro ctaHy cuctemun AO3 (Tabn. 4) [10].
MiToxoHapii ocobnueo YyTnmei 4o Hagnmwiky ADK,
KOTPI CNPUYMHSAIOTB X HaByxaHHs! Ta MOPYLUEHHST PyHKL.
Y MiTOXOHAOPISAX BigOyBa€ETLCA OCHOBHMI MeTaboniuHUIA
Lnsx yTopeHHst AT — okmcHe bocdopuntoBaHHs, Lo
3HDKYETLCS YepEe3 YLLKOMKEHHS MITOXOHAPIN. SHWKEHHS
iIHTEHCMBHOCTI OKMCHOMO hOCEOPUIOBAHHSA MOXe ByTK
YaCTKOBO KOMMEHCOBaHe 3aBAsAKM MeHLL e(DeKTVBHUM Me-
Taboni4yHMM Lnsixam (Hanpuknag, rmikoniay). MNocuneHHs
iHTEHCUBHOCTI rmikoniy, 3i cBoro 60ky, notpedye Mobini-
3aLii IMoKo3W 3 Aerno Ha NoYaTKy NaTonoriYHoro NpoLecy,
LLIO CYMPOBOMKYETLCS YPaAKEHHAM renaToumTiB, NPOsIBS-
€TbCsl 30iNbLUEHHAM Ti KOHUEHTpaUii B KpoBi [24]. Taknum
YMHOM, 3HMXXEHHS KOHLIEHTpaU,ii rMoKo3n B cMpoBaTLi
KPOBI TBapVH, SIKi OTPMMYBanu npenapar, MoXe BKka3yBaTu
Ha 3HWXEHHS iIHTEHCUBHOCTI YpaXKeHHS MiTOXOHAPIMN,
CMPUYMHEHOTO iHOYKOBaHWM OKCUAATUBHMM CTPECOM.
Cepepn 6aratbox gyHKLUi MoHIB Mg?* Baxknuee 3Ha-
YEHHS Mae iXHS y4acTb Y NiATPUMLI OYHKLiOHANBHOMO
ctaHy cuctemmn AO3 Ta eHepreTudHomy obMmiHi [3, 8].
Taknum YMHOM, BUCOKa BiogOCTYMNHICTL MarHito B cknagi
«biodocdomary» NoTeHUHO MOXe CNpUATU NiABULLEH-
HIO akTuBHOCTI cuctemm AOS, WO MiATBEPOXKYIOTE BULLA
KOHLEHTPALlis1 B CMPOBATLL KPOBi MarHito, 3HUKEHHSI KOH-
ueHTpauii TBK-akTMBHUX crionyk Ta 36inbLUEeHHs akTVB-
HOCTI KaTanasau nicns 3acTocyBaHHA npenapary.
Pewuta gocnigpxyBaHmx GioXiMi4HNX MOKa3HUKIB — KOH-
LeHTpaUii anbbymiHy, kpeaTuHiHy, docdopy, 3aranbHOro
npoTeiHy i Ce40BMHM B CMpOBATLi KpoBi (Tabn. 3) 3a Bnnu-
BY Mpenapary He NpogeMOHCTPYBanu CTaTUCTUYHO BIpo-
rigHUX BIAMIHHOCTEN NPOTU APYroi KOHTPOMbHOI rpymnu,
OCKifnbK/ eKCNIepMMEHT NPOBOAMIM B YMOBaX FOCTPOI TOK-
cU4HoCTI [7]. 3a KOpOTKUIA NPOMIXKOK Yacy po3BUTOK abo
BMCHa)XEHHST KOMMEHCATOPHMX MEXaHi3MiB He BCTUMMMN
PO3BMHYTUCb, XO4a criocTepiranacs TeHaeHUis 4o 36inb-
LLEHHS KOHLEeHTpaUii anbbymiHy i 3aranbHOro NpoTeiHy.

BucHoBku

[Ticns TpMKpPaTHOrO BHYTPILLHLOLLINTYHKOBOMO BBEAEH-
HA npenapaTty «biodhocdomar» KoHUEeHTpauia MarHito
B CvpoBaTLi KpoBi TBApUH 36inbLumnnack Ha 46%, Lo Ha
37% 6GinbLue, Hix nicrs BBeaeHHs MgSO, B ekBiBaneHT-
Hin 3@ marHiem ao3i.

3a BnnuBy npenapaty «biodocdomar» akTUBHICTb
ny>xHoi cpocpartasu 3Hu3mnnack Ha 45%, anaHiHaMiHo-
TpaHcdepasmn — Ha 52%, acnapraramiHoTpaHcdepas —
Ha 56%, a-aminasn — Ha 38%, nakTataerigporeHasn —
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Ha 57% NOPIBHAHO 3 KOHTPOITBHOK MPYMOHO 3 iHOYKOBAHVIM
OKCUOATMBHMM CTPecoM i 6e3 1oro KopekLii (gpyroto). Bmict
rmoko3m ByB Hk4MM Ha 17% BignosigHo. KoHueHTpaLis
TBK-akTBHMX cnonyk 3Hm3unack Ha 38% ogHOoYacHo
3i 36iNbLUEHHAM aKTUBHOCTI KaTanasu Ha 33,5%;

Pesynbrat ekcnepuMeHTy cBigyaTb Npo NO3UTUBHUIA
edekT «biodocdomary» 3a NOro 3acTocyBaHHA ANd
KOPEKL|ii OKCUAATUBHOIO YParKEHHS MEYiHKM, CNPOBOKO-
BaHOroO Nepeao3yBaHHAM napauetramony. OTpumMaHi AaHi
MOXYTb ByTW O0Br'PYHTYBaHHSM ANsi BAPOBaKEHHS BU-
KOPWCTaHHS npenapaTy B KOpeKLUil NaTonoridHnx npotie-
CiB, SIKi CyNPOBOMKYIOTECH OKCUAATUBHUM CTPecoMm, abo
SIK [pKepena MarHito 3 BUCOKOK Bi0A0CTYNHICTHO.

I'IepcneKTMBM noganbLuMx gocnimkeHb

JouinbH1M € NPOOOBXEHHS BUBYEHHS BMNMBY npena-
paty «biococdomar» 3a yMOB KOpeKLLl pi3HOMaHITHUX
NaTornorivYHNX CTaHIB, SKi CynpOBOAKYHOTECS PO3BUTKOM
OKCUOATUBHOTO YpaXKeHHSs1 OpraHiamy uum rinomarHieMieto.
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The study was aimed to examine the effects of the Biophosphomag medication on biochemical parameters of blood under induced
oxidative stress in rats. For this purpose, we used 24 animals weighing 200+20 g. The animals were divided into 4 groups of 6 animals
in each one and kept on a standard diet with access to water ad libitum. The 1st group was an intact control without oxidative stress
and its correction; the 2" was a control with induced oxidative stress and without its correction. The 3 group received a 1% solution of
magnesium sulfate intragastrically. The animals of the 4" group were administered Biophosphomag (a combined medication of magne-
sium and phosphorus based on casein) in a dose equivalent to magnesium sulfate by magnesium. Oxidative stress was induced with
a single intragastric administration of paracetamol. The results of the serum analysis after the intake of medication showed, on the one
hand, a decrease in the activity of the enzymes: alkaline phosphatase, alanine aminotransferase, a-amylase, aspartate aminotransferase,
lactate dehydrogenase, glucose and TBA-active compounds concentration (P<0.05), and, on the other hand, an increase in the
magnesium concentration and catalase activity. The obtained results indicate a higher bioavailability of magnesium in the composition of
the Biophosphomag medication than in the composition of magnesium sulfate, which leads to a more significant hepatoprotective effect
under conditions of induced oxidative damage to the liver. They can be an argument why Biophosphomag medication should be used
in the correction of pathological processes accompanied by oxidative stress or as a source of magnesium with high bioavailability.

Key words: oxidative stress, reactive oxygen species, glutathione, antioxidant protection, chelate
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CTtaH i nepcneKkTMBM 3aCTOCYBaHHA penpoayKTUBHOI bioTexHonoril
AN nigBULLEHHA NPOAYKTUBHOCTI Y CKOTapCTBI

M. M. lLlapaH, FO. T. Canuaa

m_sharan@ukr.net

IHcTuTyT Gionorii TBapmuH HAAH,
Byn. B. Ctyca, 38, M. JlbBiB, YkpaiHa

MeToto poboTu Byno npoaHanisyBatu CUTyauito LWOAO PiBHA CTaHy Ta NepcrnekTus
3aCTOCYBaHHS penpoayKTUBHOI BiOTEXHOMOrIT ANS NiABULEHHS NPOAYKTUBHOCTI Y CKOTapCTBiI.
B ymoBax AMHaMI4YHOro 3pOCTaHHS HAaceneHHs NiaHeTu, MmodanbHUX 3MiH KniMaTy Ta poCiiCbKo-
YKpaiHCBKOI BiliHX KIMHOYOBUM NMUTaAHHAM CTana npogoBosibya 6e3neka B LINOMY CBITi i 30KkpemMa
B YkpaiHi. [1ns 30inbLUeHHs 3anaciB NpoaoBONbCTBa TBAPUHHOMO MOXOMKEHHS MOTPIOHO nepLu 3a
BCE IHTEHCMIKYBaT! MOMOYHE Ta M'ICHE CKOTapCTBO i3 3any4YeHHAM KpaLLoi CBITOBO| FrEeHETUKM.
Lle cTae MOXNMBMM 3aBAAKM 3aCTOCYBaAHHIO Cy4acHUX BIOTEXHOMOrMYHNX METOZIB BiATBOPEHHS,
YacTuHa SKMX (LITYYHE OCIMEHIHHS, TpaHCcnnaHTauisa eMOpioHiB) yCniLLHO BUKOPUCTOBYETLCS
y CBITi Ta YKpaiHi, iHWa YacTuHa (3annigHeHHs in vitro, KNOHyBaHHS, CTBOPEHHSI TPAHCTEHHUX
TBapuWH) NOCTIMHO PO3BUBAETLCS | BOOCKOHAMKETLCA Y KpaiHax 3 PO3BUHEHUM CKOTapCTBOM.
B YkpaiHi yoockoHaneHo TEXHOMOrii LUTYYHOro OCIMEHiHHSI Ta TpaHCcnnaHTawjii eMopioHiB Benu-
Koi poratoi Xxynobu. BnpoBaakeHo y NpakTuKy CKOTapcTBa LUTYYHE OCIMEHIHHS, BiQHOBMIOKOTLCA
poboTu 3 TpaHcnnaHTaLii eMOPIoHIB, B OCTaHHI POKM Ha MOJTOYHUX hepMax BUKOPUCTOBYIOTb
cnepmy GyraiB, po3gineHy 3a ctarTio. HaykoBui ycTaHoB HauioHanbHoi akagemii arpapHux Hayk
YkpaiHu NpoBOAATb CMIOPaANYHI EKCNEPUMEHTM i3 3anigHEHHS in Vitro Ta CTBOPEHHST TPAHCTEHHMX
TBapWH, L0 BUMarae po3LUMPEHHS i NOrMmnbneHHs LUMx HanpsMiB gocnigpkeHb. [na nogonaHHs
CYyYacCHVX BUKIMKIB, MOB’A3aHMX 3i 3MiHAMK KIiMaTy Ta BilHO0, AOLiNbHO BUKOPUCTOBYBATH Y CKO-
TapcTBi GioTexHOMOriYHI METOAM BIATBOPEHHSA. [ns Lboro NoTpibHO akTMBi3yBaTU AOCHIOXKEHHS
3 pO3pOBMEHHs | BMIPOBaMKEHHS HOBITHIX PENpPOayKTMBHMX BiOTEXHOMOTIN: TpaHcnNaHTauis embpio-

HiB, 3annigHeHHs in vitro, CTBOPEHHSI TPAHCTEHHUX TBaPWH.

KnrouvoBi cnoBa: Benvka porarta xyno0ba, BifTBOpeHHs1, 6ioTexHonoris, TpaHcnnaHTawis,
€MOpIOH, KIMOHYBaHHSA, TPaHCreHes, 3annigHeHHs in vitro

CnoXvBaHHsS TBaPUHHUX NPOAYKTIB MOCTINHO 36inb-
LUYETBCH, LU0 3yMOBIEHE Hacamnepes 3pOCTaHHAM Yn-
CenbHOCTI HaceneHHsl, piBHsA aoxogais i ypbanisauieto [18].
3a nporHo3amu FAO, HaceneHHsa nnaHeTy go 2050 p.
nepeBULLMTL 9 MNpA, WO BUMarae 30inbLeHHs BUpob-
HMLTBa NPOAYKTIB Xap4yBaHHS Ha 50% [16]. BogHo4vac
B YKpaiHi nicns 3aBepLUEeHHS POCINCbKO-YKPaiHCLKOI
BiIHM NOCTaHe NUTaHHS BIOPOMKEHHA CKOTapcTBa Anst
36inbWeHHS BUPOOHULTBA MOMOKa Ta ANTOBUYMHN.
[1na cTBOpeHHs1 NpogoBONBYNX 3anacis, 4OCTATHIX A4S
33[J0BOSIEHHS NMOTPED HaCeneHHs!, TBAPMHHULIBKIN ranysi
noTpibHo Byae BUKOPUCTOBYBATK NepeBarn Cy4acHux
TEXHOMNOTI AN CTBOPEHHS1 €hEKTUBHOI Ta MPOAYKTUBHOI
Xyno6wu. LLo6 3agoBONbHUTY BUMOTY LLOAO 3MEHLLEHHS
BMMMBY HA HABKOJIULLHE CEpeaoBULLIE, Y BUPOOHMLTBI
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BUCOKOSAKICHMX Xap4yOBUX MNPOAYKTIB BaXXNNBUMW NS
hOpMyBaHHS CTiINKUX CUCTEM TBapMHHULUTBA OyayTh
GiOTEXHOMNOrYHI IHCTPYMEHTMW.

[Insi NpMCKOPEHOro PO3MHOXEHHS! TBAPWH 3 BUCOKMMMU
rEeHETUYHMMM BNACTVBOCTAMM Ta MiABMLLIEHHS SKOCTi CTaga
3a KOPOTKMIN Yac ePeKTUBHUM MOXE CTaTh 3aCTOCYBaHHSA
penpoayKTuBHMX BiotexHonorin. 3a noHaa 50 pokiB y CBITi
pO3pobrieHo i BpoBagkeHO METOAM PENPOAYKTUBHOI Bio-
TEXHOROTII, IKi IPM3BeNM 40 3HA4YHOMo NPOrpecy y TBapyH-
HUUTBI. OCHOBHMMIM BIOTEXHOMNOTYHUMI METOAAMM Bif-
TBOPEHHS Y CKOTapCTBi CTan: LUTYYHE OCIMEHIHHS, TpaH-
chnraHTauisi emOpIoHiB, 3anniaHeHHs in Vitro, KINOHYBaHHSI
Ta TpaHCreHes, nogin cnepmu 3a crarTio [33, 19].

OcTaHHiM YacoM Yy 3B’s13Ky 3i 3MiHOIO KiMaTy BUHUKIN
npobnemu 3 NigBULLEHHAM NPOAYKTUBHOCTI Ta NOSIBOKO
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HOBWX XBOPO6. PO3pobneHHs Ta BUKOPUCTaHHS cyyac-
HMX PENPOAYKTUBHMX BIOTEXHOMOTI BiOKPUBAE HOBI MOX-
NMBOCTI ANS NOKpaLLEHHS penpoayKTUBHUX NOKa3HNKIB
y KopiB Ta Tenuub [32, 13].

B YkpaiHi nicns piskoro nigromy y 80-x pp. MUHYMO-
ro CTONMITTS 3aCTOCYBaHHA METOAIB PENPOAYKTUBHOI Oio-
TEXHOOrii y CKOTApCTBI MOCTYMOBO 3HU3WUMUCE SK PO3PO-
OneHHs, TaK | NPOBaMKEHHs X MeTogiB [8, 6]. CborogHi
NOTPIGHO 3AJCHWATY I'PYHTOBHWIA aHari3 BioTEXHOMOMYHMX
METOZiB BiATBOPEHHS AN y3aranbHEHHs, JoonpaLjo-
BaHH4 Ta noganbLUoi KoMmepLianizauii iX y CKoTapcTBi.

MeTa pocnigxeHb — Ha OCHOBI NliTepaTypHNX
JpKeper NpoBeCTM aHani3 CTaHy i nepcnekTnB 3acTocy-
BaHHSA penpoayKTMBHOI BioTexHonorii AN NigBULLEHHS
NPOAYKTUBHOCTI Y CKOTApPCTBI B yMOBaX NiCASIBOEHHOMO
nepiogy Ta 3MiH Knimary.

MaTepianu i meToam

MaTepianom onga gocnigxeHb € OLliHKa PO3BUTKY
penpoayKTMBHOI BioTEXHOIOTIi y CKOTapCTBi 38 KOPAOHOM
Ta B YKpaiHi 3a AaHuMn niTepaTypHUX Jxepen.

[na pocnigxeHb BUKOPUCTANKU Taki METOAN: MOHO-
rpadiyHU — Ons ysaranbHeHHs nitepaTtypHuUX JaHux
3apybiKHMX | BITYM3HSHUX aBTOPIB LLOAO CTaHy | pO3BUTKY
penpoayKTMBHOI DIOTEXHOMOTT Y CKOTapPCTB; NOPIBHAMbHI —
Onsi NpoBefeHHS NOPIBHANBHOI OLHKM edeKTUBHOCTI
BiOTEXHOMNOrYHNX METOAIB BiATBOPEHHS Y CKOTApPCTBI;
pPeTpPOCNEKTUBHUI aHani3a — Ons BUBYEHHSA nepioais
pO3BUTKY BIOTEXHOMONYHNX METOAIB Y CBiTi Ta B YKpaiHi;
abcTpakTHO-NOoriYHMI — Ans hopmMyBaHHSA BUCHOBKIB
i Npono3unuin Woao NOKpaLLeHHs CTaHy ranysi Hayku.

Pe3ynkTaty 1 06roBopeHHs

Mporpamu po3BegeHHs1 Ha OCHOBI cenekLii 3acTo-
COBYBanm1cs A1 NOKpaLLEeHHS reHETUYHNX NepeBar Xy-
0obu npotarom Garateox NokoniHb. [NpoTe WBUAKICTb
3MiHW OKpEMUX O3HaK Yy pesynbsTaTi cenekuii BigHOCHO
Hn3bka — 0,5-3,0% Ha pik. 3acTocyBaHHA penpoayk-
TUBHMX BioTEXHOMOTIN ANs MiABULLIEHHSA eEeKTUBHOCTI
BMPOOHULITBA MOXe BigbyBaTUCS NPUCKOPEHUMU TEM-
namum 3a paxyHok 306inblUeHHS iIHTEHCUBHOCTI Bigbo-
py TBapuH 6e3 0OMEXEHHS LWBUAKOCTI BiATBOPEHHS.
BWUHUKHEHHA Ta PO3BMTOK PENPOOYKTUBHUX BiOTEXHO-
norin ©ynu 3ymMoBneHi EKOHOMIYHOK BUroAo 3a pa-
XYHOK MOTEHLIMHOrO 36iMbLUEHHS KiNbKOCTi MOTOMCTBA
Bifl rEHETMYHO LiHHMX TBAPWUH, TOOTO BGiOTEXHOMOrIYHI
MeToau 3abe3nedytoTb LUIMPOKE BUKOPUCTAHHS BUCOKO-
LiHHOro reHeTn4Horo matepiany [32]. OgHMMK 3 NepLumnx
po3pobneHux i BNpoBaaXeHMX Yy NPaKTUKy CKOTapcTBa
BiOTEXHONOTYHMX METOLIB PO3MHOXEHHS OyIn CUHXPO-
Hi3aLuisi cTaTeBOl OXOTU, LUTYYHE OCIMEHIHHS i TpaHC-
nnaHTauis emOpioHiB, Ski CTany IHCTPYMEHTaMu yrpae-
NiHHS BiATBOPEHHSIM i AOCTYMHi BUPOOHMKAM Moroka
Ta anosuynHM noHag 50 pokis [27, 49].
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LUITy4yHe oCiMEeHiIHHA BUKOPUCTOBYETLCS K 3acib
pO3BeAEHHSA TBAPWH Ta IHCTPYMEHT NiABULLEHHS edek-
TMBHOCTI rocnofapcbKMx NapameTpiB BENUKOI poraToi
xygobu. Yenix 3acToCyBaHHS LUTYYHOrO OCIMEHIHHS
3anexuTb Bi TPbOX OCHOBHUX NepeayMoB: no-nepLue,
crepMii MOXyTb BUXKMBATK N0O3a OpraHiaMoMm; no-gpyre,
X MOXHa NOBTOPHO BBOAMTM B XIHOYi CTaTEBIi LINAXM
TakMM YMHOM, WOO6 AOCArTU NPUAHATHOTO PiBHSA 3a-
NNiAHEHHS; | NO-TPETE, MOXHA BU3HAYUTU (PEPTUITBHNIA
nepiog camku [23, 30].

Y Benukoi poraTtoi Xxygobu cMHXpoHi3adito ctateBoil
OXOTM Ta LUTYYHE OCIMEHIHHA MOXHa BUMKOPUCTOBYBa-
TV 518 OTPUMaHHS MakCUMarnbHOIO pPenpoayKTUBHOIO
noTeHLiany KopiB i3 3any4eHHsIM HaMKpaLLOl FeHETUKM.
BukopucTaHHsA NPOTOKOMIB LUTYYHOTO OCIMEHIHHS 3 CUHX-
pOHi3aLjieto cTaTeBOi OXOTU € KOPUCHUM Ans hepMepiB,
OCKIITbKM CKOpPOYE Yac i NpaLito, HeOOXiaHi Ans BUSIBIEHHS
OXOTW Ta MaHinynsauin 3 TBapmHamm [29].

Ha cborogHi WTy4He OCiIMEHIHHA 3anuLIaeTLCs Han-
NOLUMPEHILIMM IHCTPYMEHTOM BioTEXHONMOTII, Lo 3acTo-
COBYETbLCA Ans NOKPALLEHHS BiJTBOPEHHS Ta FrEHETUKM
y ckoTapcTBi [17]. Y MONoYHOMY CKOTapcTBi OTpUMaHO
HanbinbLwnn edekT Big Liel TeXHONOriT, nepeBaxHo
3aBOSKWN iIHTEHCUBHMM CUCTEMaM YynpaBniHHS, siki poo-
NSATb BUKOPUCTAHHS LUTYYHOIO OCIMEHIHHSA NPaKTUYHUM.
[eHeTUYHMIN Nporpec y MOMOYHOMY CKOTapCTBi MPU3BO-
ONTb A0 NiABULLEHHS 0BCAriB Ta 3HUMKEHHSA COBIBApPTOCTI
BMPOOHMLTBA MOJSOKA, WO gae 3mMory 3abesneunTu
NOXMBHUMU PEYOBUHAMM 3pOCTatody nonynsLio Hace-
NeHHS, He NoTpeldyoun 30iNbLIEHHS 3aranbHOI Kinb-
KOCTi KOpiB.

Yac WTy4YHOro OCiMeHiHHA BaXXNMUBUIA, OCKINbKK
KOPEoe 3 Ti4KOH, OBYIALED Ta TiNIbHICTHO, MOro NoTpio-
HO NpoBOAUTM iKOMOra Bnvkye 4o oBynsuii, 6baxaHo
3a 12-24 rog. no osynauii [3, 15].

Bucoka eheKT1BHICTb LUTYYHOrO OCIMEHIHHS BU3Ha-
YaEeTbCHA MOXITUBICTIO NepeAadi BUCOKUX FrE€HETUYHMX
sikocTen BigibpaHoro camusa Tnucaydam camok [24, 31].

OCHOBHMMM NepeBaramu WTYYHOIO OCIMEHIHHSA
HaJ NPUMPOAHMM NapyBaHHAM € eKOHOMIYHa edPeKTUB-
HICTb, KOHTPOIb 3aXBOPIOBaHb, be3neyHe po3BedEHHs,
FHYYKICTb Ta yNpaBniHHA MIOAKYICTHO, Lo pobutsb Moro
BaXNMBUM 3acOBOM reHETUYHOrO BAOCKOHAaNeHHs [5].
[Mp1CKOpEHHSsT reHETUYHOTO NPOorpecy y ckotapcTai 40 50%
MOXXIMBE 3aBASKM 3aCTOCYBAHHIO LLUTYYHOTO OCIMEHIHHS
3 LUMPOKNM BMKOPUCTaHHSIM CBiXKOI, oxoromkeHoi go 5°C
abo rnmmboko 3amopoxeHoi cnepmm [53].

B YkpaiHi WWTY4YHUM OCiIMEHIHHSIM OXOMMeHo Npu-
6M3HO MONOBMHY NOroniB’s KOPiB, MPaKTUYHO BCE
MOronie’st Ha CiNlbCbKOroCnoAapCbKMX MignpuemcTaax
i 3Ha4YHO MeHLUe B iHOMBIgyanbHUX rocrnogapcTeax.
Mpobnemn 3 BNIpOBaAXEHHS LUTYYHOIrO OCIMEHIHHS
KOpiB i Tenuub NoB’si3aHi 3 TakuMn YnHHMKamn: 70%
MOroniB’A 30CepPemMKEHO Yy rocrnogapcTBax HaceneHHs;
BiACYTHS Npo3opa AoTaliiHa cuctema Bif LeHTpanbHuX
i MicLLeBUX opraHiB Briaan; HEKOHTPONbOBAHUIN PUHOK
crnepmu; BiACYTHICTb NporpamMu peanisadii MONOAHSKY,
a TaKoX peknamMHo-ariTalifiHoi Kamnaii.
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Haykosui IHcTuTyTy Gionorii TBapnH HAAH nocTinHo
NPoOBOAATb AOCHIAKEHHS 3 NiABULLEHHSA SKOCTI Ta 3a-
NNigHIOBanbLHOI 30aTHOCTI cnepMiiB ByraiB-nniaHUKIB [2,
37, 25], a TakoX cemiHapu 3 NigBULLIEHHS KBanidikawii
TEXHIKIB LUTYYHOro OCIMEHIHHS.

BusiBrneHHs1 cTaTeBoi OXOTU € BUPILLANbHUM i BaXKu-
BUM Ansl ii CUHXPOHIi3aLii Ta noTpebye HanexXHoI NPaKTVKK
yTpUMaHHS kopiB. CUHXPOHI3aLiito CTaTeBOi OXOTW Y KOpPIB
MOXXHa NMPOBOAUTU CKOPOYEHHAM ab0 30iNbLLEHHAM TpU-
BaroCTi CTaTeBOro LMKy, LLIO MOXHa 34iNCHUTY ABOMA
cnocobamu: NepLIMn — BUKOPUCTaHHA NpocTarnaHavHy,
AKUA IHOYKYE NIOTEONI3 XOBTOro Tina i IPM3BOANTbL A0 CKO-
pOYEHHsT dhasn OiecTpycy LMKy TidK1; Apyrid — nogoB-
XEHHS hasn giecTpycy 3a paxyHOK NigTPUMKN OyHKLT
YKOBTOrO Tifla BBEAEHHSIM rOPMOHY nporecTepoHy [59].

Y KOpIB 3 aKTUBHICTIO SEYHUKIB CTaTEBUIN LMK MOXHA
peryrnioBaTy Tpboma crocodamu: a) 3aCToCyBaHHAM Mpo-
cTarnaHauvHiB Ans iHAYKLUiT paHHBOro PO3CMOKTYBaHHSA
KOBTOrO TiNna; 6) NocnigoBHUM 3aCTOCYBaHHAM NpocTa-
rmaHauHIB i aHanorie roHagoTPOoniH PUMi3iHF-ropMoHy
(TH-PT) anst 3a6e3neveHHst CUHXPOHI30BAHOTO PO3BUTKY
dponikynis micns iHOyKOBAHOIO MHOTEONNI3Y; B) 3aCTOCYBaH-
HAM MporecTareHis, sKi 4il0Tb SK LUTYYHE XOBTE Tino.

3acTocyBaHHA npocTarnaHauHiB i aHanoris MH-PIr
BigomMe sk «nporpama OscuHx (Ovsynch)» (puc. 1),
sika crnovaTky Oyna npusHadeHa Anst MONTOYHUX KOPIB.
BoHa nepenbayvae asi iH’ekuii ananora -Pl, B npo-
MIDKKY MiXK SKMMW 30iMCHIOETBCA OOHOKpaTHA iH’eKList
npoctarnaHavHy F,, [39].

Ockinbku B NOMLOBUX YMOBAX CUHXPOHI3aLljto 3a3Bu4an
3aCTOCOBYHOTb A51s KOpIB, sIki NepebyBatoTb Ha pi3HUX CTa-
[isIX CTaTeBOro LKy, BBeAeHHs H-PIT y noegHaHHi 3 npo-
cTarnaHgyHom 3abesnevye 6inbLy roMOreHHICTb GooriKy-
NiB SIEYHMKA HAa MOMEHT iHAYKLji rtoTeoniay. Pesynsratom €
MOXIMBICTb TOYHILLIOTO MPOrHO3yBaHHS HACTaHHSA ECTPYCY
Micnsi CNPOBOKOBAHOTO NpoCcTarnaHaMHaMm nkoTeoniay i no-
ninNLWeHHsa cnHXpoHisauil Bukvay J1I7, Wo A03BONSiE CUHXPO-
Hi3yBaTW i pO3BUTOK CPONiKyNiB, i perpec XoBToro Tina.

Mporpama «OBCUMHX» CMPOLLYE NiaHyBaHHS TEPMIHIB
LUTYYHOrO OCIMEHIHHS, BOAHOYAC NOKPaLLyoun Oisrb-
HICTb penpoayKTUBHOI cMCTEMM B nepioa 6e3nocepeHbo
nicns OTeneHHs, Lo A03BONSE paLioHarnbHille opraHisy-
BaTV poboTy Yepes BiACYTHICTb HEODXIAHOCTI BUSIBMEHHS
€CTpycy Y TBapuH.

Oenb 0/ Day 0

rOHaA0TPONIH-PUNI3iHT FOPMOH
gonadotropin releasing hormone

7 pHiB / 7 days

OBynsilis foMiHaTHOro donikyna.
MoyaTtok xBuUni pocTy HOBOTO ghonikyna
Ovulation of dominant follicle.
Start of new follicle growth

OeHb 7 / Day 7
npoctarnaHanH F,.
prostaglandin F,;

CuHXpoOHi3aLis cTaTeBol OXOTW € OfHIEt0 3i CTparTerii
ON4 NiOBULLIEHHS PIBHS TiNbHOCTI B Cy4aCHOMY MOSIOYHO-
My Ta M’ICHOMY CKOTapCTBI, LLIO0 MOKpaLLye penpoayKT1e-
Hi MOKa3HWKK cTada. 3aBasky epeKTMBHOMY 3aCTOCYBaH-
HIO CUHXPOHI3aLLii CTaTeBOI OXOTU Ta LUTYYHOMO OCIMEHIH-
Hs1 MOXXHa OTPMMaTK BiNbLUY KiNbKICTb TENAT MNOKPALLEHOT
akocTi [35]. Kpim Toro, edpekTMBHa CUHXPOHI3aLlis cTaTe-
BOI OXOTW MONErye BUSIBIEHHSA TiUKM, LLIO BaXKIMBO ANsi
3aCTOCYBaHHS LUTYYHOrO OCIMeHiHHs [29, 9].

HannowmpeHiwmm 6ioTexXHONOr4YHNMM METOAO0M MiCHst
LUTYYHOro OCIMEHIHHS Ta CUHXPOHI3aLii cTaTeBol OXOTH
€ TpaHcnnaHTauis eMbpioHiB — npouedypa BUMMBAH-
Hs1 eMOPIOHIB Bi BUCOKOMPOAYKTUBHOI KOPOBW-A0OHOPA
i nepecamKkeHHs X TenuuaM-peumnieHTaMm, ae eMopioHu
3aBEpPLUYHOTb CBili PO3BMTOK. TpaHCMnaHTaLis emMOpioHiB
3abe3neyye OTpUMaHHS Bi, BUCOKONPOAYKTUBHUX KOPIB
OinbLUe NOTOMCTBA, HiX 32 MPMPOAHOTO BiATBOPEHHS, LLIO
BUFOHO Anst BUPOOHMKIB MOroka Ta sinoBuYnHm [14, 46].
BogHouac BnpoBagXeHHs1 TpaHcnaHTauii eMopioHiB
€ 4Oopornm, ane NPUHOCUTL KOMEPLNHY BUrogy y Mo-
TNOYHOMY i M'ICHOMY CKOTapcTsi [7].

TpaHcnnaHTauis eMOpioHIB CknagaeTbes 3 eTanis:
BiAGip Ta niarotToBka 4OHOPIB, BUMUBAHHSA €MOPIOHIB,
OLUiHKa Ta 30epiraHHA eMOpioHiB, BiAbip Ta nigrotoeka
peuunieHTiB, NepecagxyBaHHA eMOpioHiB [28, 51].

OcHogoto Bigbopy aoHopie € Ao6ip Kpalmx TBapyH 3a
reHETUYHUMM Ta PEHOTUNOBMMU O3HaKamu [38, 48]. Y mo-
TNIOYHOMY CKOTapCTBi KOPOBA-AOHOP NMOBUHHA NEPEBKLLY-
BaTK cepeqHin Haaih ans ctaga He MeHLue, Hixx Ha 2000 kr
MOr1oKa 3a nakrtauito. [JoHOpiB yTpMMYIOTb Ha hepmi
B YMOBax BMpobHMLTBa abo B LLeHTpi TpaHcnnaHTauii
eMOpIiOHIB, A€ iX IHTEHCUBHO BMKOPUCTOBYHOTb. 3a3BMYan
yTPUMaHHS JOHOPIB Ha dhepmi € AelueBlmm [57, 16].

MigroToBka koOpiB-0OHOpPIB Nepenbavae iHaYKL;to MHO-
XMHHOI 0BYNALT donikynoCcTUMYoBanbHUM FOPMOHOM
ANg pocTy 1 oBynsuii 6araTbox AWLEKNiTUH AN ogHO-
YacHOTO 3anfligHEeHHS i NoJAnbLLIOMO BUMMBAHHST embpio-
HiB [10]. [JoHOpIB LUTYYHO OCIMEHSIOTE 3 BUKOPUCTAHHAM
crepmu Kpalumx 6yraiB-nnigHuKiB, TaKoX MOXIMBE BU-
KOPUCTaHHSs1 cCnepMu, po3aineHoi 3a ctaTTio. BummeaHHA
eMOpIoHIB MPOBOASATL HEXIPYPriYHUM METOAOM Ha CbOMY
000y nicns LWTy4HOro ociMeHiHHSA. Micns 36opy eMOpioHu
i0eHTUIKYIOTb, OLHIOTL | BUTPUMYIOTB Y BigMnoBIHOMY
cepenoBuLLi nepen TpaHcnnaHTauieto [20, 21].

OeHb 9/ Day 9

rOHAA0TPOMiH-PUNI3IHT FTOPMOH
gonadotropin releasing hormone

OeHb 10 / Day 10

A

56 ron /56 h 17-24 ron / 17-24 h

IHAyKUis IHAyKUis oBynsAujil LWTy4He
nioTeonisy
Luteolysis

induction

HOBOro chonikyna OCIMEHIHHA
New follicle Artificial

ovulation induction insemination

<

CuHxpoHizaLlis ecTpycy
Estrus synchronization

Puc. 1. MNMporpama «OBCUHX»
Fig. 1. The programme “Ovsynch”
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CUHXpOHi3aLis oBynsii
Ovulation synchronization
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Baxxnmee 3HaveHHs Ans ycnixy TpaHcnnaHTauii emo-
PiOHIB MatoTb peumnieHTU, SKUMKN 3a3B1Yain BUKOPUCTO-
BYIOTb CTaTEBO3PINUX TEMNWLIb, OCKINbKN MPUKNBIIEHHS
emOpioHiB y kopiB-peuunieHTiB Ha 5—10% meHLWwe.
MpaBuneHe ynpasniHHA CTaAoM peunnieHTiB Mae BUpi-
LWarnbHe 3Ha4YeHHs1 ansa ycrnixy emopioTpaHcnnaHTauii
i Le BMMarae pyHOamMeHTanbHOro po3ymiHHA Bigdopy
peuunnieHTiB, rodiBni, CUHXPOHI3aUii cTaTeBol OXOTH,
NpodinakTUKN 3axBOPOBaHb Ta MapKeTUHry [55].

LLlo6 makcumisyBaTy BUXKMBAHHS €MOPIOHIB y TenuLyi-
peumnieHTa nicns TpaHcnnaHTauil, gisionorivyHnin cTaH
PEenpPOAyKTUBHOIO TPaKTy peumnieHTa NoOBUHEH BiAmnoBi-
4atn ymoBam y JoHopa. [ns uboro HeobxigHa CUHXPOHI-
3auia ecTpanbHUX LMKIIB MK JOHOPOM i peuunieHTaMu,
onTUMarnbHUM € nepiog, He BinbLue ogHoro aHs [57, 10].

MpoLec nepeHeceHHs (TpaHcnnaHTawii) emopioHiB
noaibHMIA 40 MeToAy LUTYYHOIO OCIMEHIHHS 32 BUHSITKOM
TOro, WO KaTeTep 3 eMOpiOHOM BBOAMTLCS B pir Matku
incinaTepanbHO Bif XXOBTOrO Tifla HA CbOMUIA AEHb
CTaTEBOrO LIMKITY.

O6c¢csarn BupobHMuTBa embpioHiB BENMKOI poraTtoi
Xyoobw y CBITi LWOPIYHO CTaHOBNATL: Y ANOHIT — 112,
CLWA — 255, Kanagi — 65, bpasunii — 380, AscTpa-
nit — 7, Adppudi — 4 tucaui [1].

B octaHHi poku y 3B’A3Ky 3 MigBULLEHHAM MOMOYHOI
NPOAYKTUBHOCTI KopiB B YKpaiHi 3pocTae€ iHTepec 4o
BUKOPUCTaHHS BIOTEXHOMNOTYHMX METOAIB BiATBOPEHHS
Y NPaKTULL MOIMOYHOIO CKOTapCTBa, OQHUM 3 SKMX € TPaHC-
nraHTauis eMopioHiB. Y cuctemi HauioHanbHoi akagemii
arpapHux Hayk Ykpaitn (HAAH) oocnimkeHHs 3 penpoayk-
TUBHOI BiOTEXHONOTIT Y CKOTAPCTBI BUKOHYHOTb B IHCTUTYTI
po3BedeHHs i reHeTuku imeHi M. B. 3ybus, IHCTUTyTi TBa-
puHHMuTBa HAAH Ta IHcTuTyTi Bionorii TBapmH HAAH.

HaykoBusimun [HcTuTyTy Gionorii TBapuH HAAH ygo-
CKOHareHo TEXHOJOTi0 TpaHCnnaHTauii emopioHis BPX.
3okpema, po3pobneHo: anepriyHnii metog o6opy Kopis-
[OOHOPIB | TENULb-PELMNIEHTIB; METOA CTUMYNSLIT MHO-
XXMHHOT OBYnALUii Y KOpiB-AOHOPIB rOHaAoTpOMNiHaMu
3 BUKOPUCTaAHHAM JiNOCOM; METOf, MOCUIEHHS eMOpio-
HanbHO-MaTKOBOIO CUrHasny 3a TpaHcnnaHTauii 4EeKOH-
CcepBOBaHMX eMOPIOHIB MiagcamkKyBaHHAM Griactomepis
aereHepoBaHux bnactoumcT [43]. Kpim Toro, 3'scoBaHo
BB 3aCTOCYBaHHA HEMPOTPOMHUX Npenaparis Ha npu-
YKVMBMNEHHS TpaHCnnaHToBaHUX eMOpioHIB [44, 45].

Y 2021 p. HauioHanbHO akagemieto arpapHux Hayk
YkpaiHu po3pobrneHo NpoeKT «PO3BMTOK TpaHCnaHTaLii
embpioHiB Benukoi poratoi Xxyaobu i oBeupb B YKpaiHi
Ha 2022-2025 pp. 3a BUKOPUCTaAHHA NOTEHLUiany ekc-
nepumeHTanbHO-BUPOBHMYOI 6a3n HAAH», sikmi BuLLe-
BKa3aHi iHCTUTYTN BUKOHYBaTUMYTb, Ha Xafb, nicns
3aBEpPLUEHHS BilHW.

HacTynHum GioTexHOMNOrYHMM METOA0M AN CIPAMO-
BaHOrO BMPOOHULITBA NOTOMCTBa OakaHoi CTaTi € CeKkcy-
BaHHS CMepMiiB 3a JOMOMOTOH NMPOTOYHOMO LIUTOMETPUY-
HOrO COPTYBaHHSI XXMBWUX raMeT, HanoBHEHNX chryopec-
LeHTHUM B6apBHMKOM. Y ByraiB pisHuus 3a BMictom OHK
y cnepmisix 3 X i Y-XpoOMOCOMOI CTaHOBUTL MPUONN3HO
3,8%, W0 gocTaTtHRO Ans 3abe3neveHHs YCniLHOro cop-
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TyBaHHS [19]. MpoToyHa LMTOMETPIS € EAUHUM KOMEPLIi-
HMM 3aCTOCYBaHHSIM, siKe NepPeBaXKHO BUKOPUCTOBYETLCS
Onsi BENuKOI poratoi xyaobu. Lia TexHonoria BU3Ha4eHHs
cTarTi cnepMiiB 403BONsiE BAPOOHNYHMKaM 3a3garneriab
BM3HAYMTV CTaTb NOTOMCTBA A0 3anmnigHEHHS, MakCUMi-
3YI04N TAKUM YMHOM OTPUMAaHHS TEMNMYOK ANS NOMOBHe-
HHS1 PEMOHTHOTO CTaaa, iX MPOAYKTMBHICTL Ta NpUOYTKO-
BiCTb BMpPOOHULITBA Mofoka. CekcoBaHy crnepmMy MOXHa
BMKOPMCTOBYBATM A1 LUTYYHOrO OCIMEHIHHSI, @ TaKOoX
Ans BMpoBHULUTBa eMOpioHiB in vivo Ta in vitro [42].

HuHi B YkpaiHi HMU3Ka CinlbCbKOrocnogapcbkmx nignpu-
€MCTB 3 YCMNiXOM BMKOPUCTOBYE CEKCOBaHY Crepmy —
3a3BuYan ans 3annigHeHHst TeNuLb, OCKINbKK pe3yrb-
TaTUBHICTb UMX Npoueayp (piBeHb 3annigHEeHOCTI) Y H1X
Ginbla, HiX y kopiB. BignosigHO, BUKOPUCTaHHS TaKoi
crnepMuy Ans Tenuupb 03HaYaEe BULLMIA PiBEHb OKYMHOCTI
iHBECTULiN Yy MonoyHun GisHec [12].

[HLLIOK PenpoayKTMBHOK TEXHOIOTIEI, sIka BUKOPUC-
TOBYE Myr XiHOYNX rameT Ans NiABULLEHHSA reHETUYHOI
LiHHOCTI cTaga, € 3annigHeHHs in vitro. BupobHMUTBO
eMOpioHIB in Vitro cknagaeTbCa 3 eTanis: acnipaLlisi ooLu-
TiB — npwkutTeBa (Ovum Pick-Up) abo 3 sie4HunKiB nicns
3ab010 TBapWH; A403PiBaHHS OOLMTIB; A03PiBaHHS CrepMmiiB
(kanauuTauis); 3annigHeHHs; KynsTUBYBaHHA OO CTagii
MOpYnu-paHHBOI BnactoumcTu (6—7 Aib); TpaHcnnaHTauis
Tenuusam-peuunieHTam [14].

Y pesynbrati YUCNEHHNX EKCNIEPUMEHTIB BCTAHOBIEHO,
Lo 3a oaHy npoueanypy Ovum Pick-Up (OPU) Big kopoBM
MOXHa acnipysaTtu 20 XUTTE34aTHUX OOLMTIB, NiCns
3annigHeHHs in vitro B cepegHbOMY MOXHa oTpumMaTu
6 embpioHiB (33,3% 3annigHeHHs). Micna TpaHcnnax-
Taujii umMx emOpioHIB peuunieHTam OTPUMYIOTb TPY BariT-
HocTi (50% npwxmeneHnHs). Ockinbku npouenypy OPU
MOXXHa MPOBOAUTU KOXHI 15 Ai6 6e3 LWKianmMBoro BnimBy
Ha OpraHi3m KOpOBW, TO 3a PiK MOXHa NPOBECTM 24 paan
acnipauito ooUMTiB 3 AEYHUKIB, TOOTO BNPOJOBX POKY
B KOPOBU-QOHOPA MOXHa OTpuMaTK 72 BariTHOCTi [52].
OTxe, TpaHcnnaHTauis emMBpioHiB, OTpUMaHuX in vitro, €
Ba>XXITMBOK TEXHONOTIEI0 ANA nporpamM cenekuii, rornos-
HOIO NepeBaroto SIKOI € 36inbLUEHHST KiNbKOCTi MOTOMCTBA,
sike MOXe JaTy ogHa koposa. [Noganblue 3acToCyBaHHSA
3annigHeHHs in Vitro 3 BUKOPUCTaHHAM CEKCOBaHOI crnep-
MU 418 OTPMMaHHSI BU3HAY€eHOI CTaTi NoTOMCTBa Oyae
nepesaroto A4ns MofiovHoro ckotapcrtea [11, 36].

B YkpaiHi B OCTaHHi AeCATUNITTS NPOBOASITb CMIOPaANYHI
eKCrepuMeHTU i3 3annigHeHHs in vitro y ckoTapcTsi 3 BU-
KOPUMCTaHHSM acnipaLii ooumTiB 3 S€4HUKIB Mmicns 3a6010.
Tomy came y LbOMY HaNpPAMKY JOCHimKeHb Tpeba akTuBi3y-
BaTW AOCHiMKEHHS 3 060B’AI3KOBMM OMaHyBaHHSAM i BIpoBa-
[DKEHHAM MpoLienypy NPWKMTTEBOI acnipaii ooumtis OPU.

CyyacHMU penpoayKTUBHUMM GIOTEXHOMOTISIMA 3 BX-
KOPUCTaHHSM MaHinynsuin Ha reHeTUYHOMY PiBHiI € KO-
HyBaHHS Ta TpaHcreHes. KnoHyBaHHA sk penpoayKTuBHa
TEXHOIOriA JO3BOISE BUPOOHUKaM CTBOPHOBATW FEHETUYHI
KOMiT KpaLLoi xyaobu. MeTol KIoHyBaHHS € 30irbLUeHHS
KiNbKOCTi MNeMiHHUX TBApWH Y CTafi, HafdineHWX BUHATKO-
BMMMU SKOCTAMU — TaKUMU, SIK BUCOKOMPOAYKTUBHI AiMHi
KOpOBW 3 NigBULLEHO NnoAatodicTio [41].
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B1poBHMLTBO KNOHOBaHWX TBapUH MOXe ByTu 34in-
CHEHe 3a JOoMOMOrOH po3gaifieHHst eMOpioHiB abo nepe-
HeceHHs1 aaep. PoaaineHHs nepeaiMnnaHTauiiHux emo-
pioHiB Big 00paHuX camok Oyrno ofHiero 3 HannepLnx
MEeTOAVK KITOHYBaHHS, LLO BUKOPUCTOBYBanNuUcs Ans
OTPUMaHHS! FreHETUYHO iQEHTUYHUX TBAPWH (puc. 2) [58].

Y 1990-X pp. M'ICO Ta MOJIOKO Bif, KITOHOBaHUX OBELlb
Ta BenuKkoi poratoi xygobw, oTpMmaHi po3gineHHsam
eMbpioHiB abo nepeHeceHHsAM siaep eMOpioHanbHUX
KNiTUH, YBINLLNKN B XY, HE BMKITMKAK4M 3aHEMNOKOEHHSI
MPOMaZCBbKOCTI LOoA0 Be3nekn xapyoBmx NpoaykTis [54].
PenpoayKkTuBHO XnTTE3QaTHE NOTOMCTBO TaKoX OTpU-
MaHe gocnigHukamm 3 YHiBepcutety West Texas A&M
3 M’A30BOI KMNITMHW TYLUI, BigibpaHoi Yepes 2—3 aHi nicng
3aboto [22].

Kpim reHeTU4YHUX nepeBar, OTpMMaHuUX y pe3ynb-
TaTi KNOHYBaHHSI TEHETUYHO LIiIHHUX TBApWH, reHoKonMii
BMHATKOBUX TBAPWH MOXYTb OyTW CTBOPEHi 3 TBApWH,
He3daTHMX 40 PO3MHOXEHHS. LLlo6 BMnpaBaaTv BUCOKY
BapTiCTb KNoHyBaHHsA (noHag $10000), npabaTtbku Ma-
t0Tb BYTU reHETUYHO BUHSATKOBUMK — Hanpuknag, byrai
MOBWHHI MaTW BUCOKWUIA NOMUT Ha crnepmy [11].

OudikyBaHa NOTEHLiNHa KOPUCTb Bif KNOHYBaHHSA Be-
NVIKOI poraToi Xyaobu nonsrae y nigBULLIEHHI TOYHOCTI
OUiHKK MaTepiB Byrais. KnoHyBaHHs 403BoNsE BUPOG-
HVKam PO3MHOXYBaTN BUCOKOEEKTUBHMX TBapuH abo
TBaPWH, SIKi MOXYTb BUPOONSATU BUCOKOSKICHWI KiHLIEBUIA
NPOAYKT 3 MEHLLIO KiNIbKICTIO HEOOXigHUX pecypciB.

Ockinbku KINOHYBaHHA He 3MIHIOE reHETUYHUI cKnag
TBaPVHW, KITOHOBaHa Xy4oba HiuvMM He BiOpi3HSETHCA B
TBapWH, SKi HAPOOXKYIOTLCA NPUPOAHNMU BNN3HIOKaMM
abo TpinHamu. B ouiHui pusmkis y 2008 p. YnpaeniHHs
3 npogoBorbceTBa i MeaukameHTiB CLUA (Food and Drug
Administration — FDA) BBaxarno, Lo M’1CO Ta MOSIOKO
KNMOHOBaHMX TBapWH 6e3neyHi Ans CNoXuBaHHA nogu-
HOIO | NPAaKTUYHO He BigPi3HATHCS Bid HEKMOHOBAHUX
aHanoris. Heasaxatoum Ha Lii BUCHOBKW, KITOHU BUKOPUC-
TOBYBaTUMYTbCS 34e6iNbLUOro Sk nnemiHHe noronis’s,
a He K [Xeperno NPOoAYKTiB XapyyBaHHSI.

TpaHcreHHa TBapuHa — Ue TBapuHa, AHK gakoi mic-
TUTb YY>KOPIOHWIA reH, HABMUCHO BCTaBIEHWUI B Ti FEHOM.

Puc. 2. Po3gineHHs1 emGpioHa Benukoi poraTtoi xynobu Ha 7 aeHb
3a JOMNOMOrol TOHKOro MiKpoxipypridHoro nesa [59]

Fig. 2. Embryo splitting of a day 7 cattle embryo using a fine micro-
surgical blade [59]
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TpaHCreHHi TBapUHU reHeTUYHO MoaMADIKOBaHI reHamu iH-
Loro GionorivHoro B1aYy Yepes TpaHcnnaHTawjio reHa abo
BHACNIAOK MOMEKYNSAPHUX MaHINymnsLii 3 eHOOreHHOLo re-
HomHoto [IHK. HoBwit reH ycnaakoByeTbCsl MOTOMCTBOM
Tak camo, §K i BNacHi reHn opranismy [40]. IcHytoTb pisHi Me-
TOOW TpaHcreHe3y — Taki, sik MikpoiH' exuis [IHK [26], nepe-
HeceHHsi [IHK y rameTu [4], enektponopauis OHK [50].

TpaHCreHHNX CinbCbKOrocrnogapChkuX TBApUH MOXHA
BMKOPUCTOBYBATU SIK Y CenekLii, Tak i B GiomeguuuHi.
OTprMaHO TpaHCreHHi 0COOMHM, SiKi MakoTb CTIlKICTb A0
XBOPOO i NOKpaLLEHi KinbKiCHI Ta SKICHI O3HaKW, — Ha-
npuKnag, TPaHCreHHi KopoBW, sKi Aat0Tb MOSIOKO 3 Mig-
BUMLLIEHNM BMIiCTOM O-KaseiHy Ta e-kaseiHy. Baxxnusum
OOCAMHEHHSAM CTarno BUPOOHULTBO TPAHCIEHHNX KOPIB,
CTiiKUX [0 MacTuUTy. TpMBaloTb JOCTIAKEHHS LWOAO BU-
POBHMLTBA EKOMONYHO YNCTUX TPAHCTEHHNX OCOOMH abo
BMKOPUCTaHHS TakuMX TBApUH y 6a30BUX JOCHIIKEHHAX
AK MoZeni AN po3yMiHHS Pi3HMX doidionoriYHnx npoLecis
Y CinbCbKorocnogapcbknx TBapuH i nogen [34, 56].

AHanidyroum gaHi Hayky i npaktuku, Tpeba Big3Hauu-
TW, LLIO Y CKOTaPCTBI MPOBIAHNX KpaiH CBITY LUIMPOKO BUKO-
PVICTOBYIOTb BIOTEXHOMOTIYHI METOAM BiATBOPEHHS. Xoda
Oesiki 3 UyX TEXHONOTIN Byny AOCTYMHI BNPOAOBXK KiflbKOX
OeCAaTUNiTb, IXHE BUKOPUCTaHHSA OBMEXeHe MeanyHUMU
DOCRiIKEHHAMI, @ 3aCTOCYBaHHS Ha CinbCcbKorocrnogap-
CbKWX TBapMHax 3Ha4HO BiACTae B GiomeauyHMX ranysei.
BnpoBamkeHHs Lmx TEXHONOTIN Y TBAPUHHWULITBI M Hadani
BinOyBaEeTLCA NOBINbHO Yepe3 CKIMaaHICTb, BUTPaTU Ta He-
edeKkTMBHICTb. KpiM TOro, HECMIPUMHATTS MPOMaZCHKICTIO
MOXKe 3aBaguTH KoMepLianisauii y Hanbnmkdiomy man-
OyTHEOMY. PeryntoBaHHS KNOHOBaHMWX i TPAHCrEHHMX TBa-
pVH noTpebyBaTMe NOCTINHUX 0BroBOpEHb | PO3POOOK,
OB BUTPUMATU CYCNifIbHUIN KOHTPOrb. BupobHuuTteo
KIMOHOBAHOI i TPaHCTEHHOI Xy0o0M 3anmLInTLCS, arne ycBi-
OOMIEHHS iX MOBHOI NEPCMNEKTUBM Ta BNANBY Ha OO-
OpoOyT TBapuH, eKonorivHi Npobrnemun Ta NPogoBONLYY
Besneky noTpebyBaTnMe BU3HAHHA CMOXNBaYIB.

B YkpaiHi cborogHi peansHO MOXIMBUM € BUKOPUC-
TaHHSA TakMx BIOTEXHONOTYHNX METOAIB BiJTBOPEHHS
Yy CKOTapCTBI: WTYYHE OCIMEHIHHS, TpaHcnnaHTauis
€eMOPIOHIB, CMHXPOHI3aLis CTaTeBOI OXOTU, PO3MiNEHHS
crnepmMu 3a cTaTTio.

BucHoBKu

OcrTaHHi gocsarHeHHs B obnacTi penpogyKTMBHKX Gio-
TEXHOMOri 3a6e3ne4yoTb NOTYXKHUIA IHCTPYMEHT, SKUIA
MOXHa BUKOPUCTOBYBATU A5 NOKPaLLEHHS BUPOOHN-
UTBa Ta BMpiLIEHHS Nnpobrnem TBapMHHULTBA B Mau-
OyTHbOMY. 3aCTOCYBaHHS LMX TEXHOMOrIN AOMNOMOXE
BriopaTtucsi 3 06MeXXeHoH LOCTYMHICTIO pecypciB i OQHO-
YacHO NiABMLLEHO NOTPEDOOI Y BUPOOHULTBI Xap4oBKX
NpoayKTiB. BUPOOHMKM MOXYTb BNPOBaKyBaTh LLBUAKI
reHEeTUYHi 3MiHW, LLOO CTBOPMTU HACTYMHE NOKOSHHSA
4YygoBWX TBAPWH, LLO Oyae BaXXNMBUM Y NICNISIBOEHHWUI
nepioa. Kpim Toro, BBEAEHHS HOBUX reHiB y nonynsito
3a JOMNOMOrOl TPaHCreHHUX MEeTOAONOrIN MoXe ByTu
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KOPMCHUM 41151 HaBKOMNULLHBLOIO cepenosuLLa, BUpoob-
HUKIB | CMOXMBaYiB B yMOBaXx rmnodarnbHMX 3MiH Knimary.
[na 36epexeHHs reHETUYHO LIHHUX TBapyH Ta BiAHOB-
TNEHHS NoroniB’a Xynobu y nicnsiBOeHHUI nepios B YkpaiHi
JoLinbHO akTuBidyBaTy B yctaHoBax HAAH gocnigpkeHHs
3 po3p0o0bIeHHS Ta BNPOBaMKEHHST HOBITHIX PENPOaYyKTUB-
HMX BIOTEXHONOriN y NPaKTUKy CKOTapCTBa: 3ansligHEeHHs
in vitro, KNOHYBaHHS, CTBOPEHHS TPAHCTEHHUX TBAPWH.
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The status and prospects of reproductive biotechnology application
to increase productivity in cattle breeding

M. M. Sharan, Yu. T. Salyha
m_sharan@ukr.net

Institute of Animal Biology NAAS,
38 V. Stusa str., Lviv, 79034, Ukraine

The purpose of the work was to analyze the situation regarding to the status and prospects for the use of reproductive biotechnol-
ogy to increase productivity in cattle breeding. In the conditions of dynamic growth of the planet’s population, global climate changes
and the russian-Ukrainian war, food security in the whole world and in Ukraine in particular has become a key issue. To increase food
stocks of animal origin, it is necessary first of all to intensify dairy and meat cattle breeding with the involvement of the best world genetics.
This becomes possible thanks to the application of modern biotechnological methods of reproduction, some of which (artificial insemi-
nation, embryo transplantation) are successfully used in the world and in Ukraine, the other part (in vitro fertilization, cloning, creation
of transgenic animals) is constantly developing and improving in countries with developed cattle breeding. Technologies of artificial
insemination and transplantation of cattle embryos have been improved in Ukraine. Artificial insemination has been introduced into
the practice of cattle breeding, work on embryo transplantation is being resumed, and in recent years, dairy farms have used sperm
of bulls separated by sex. Scientists of the institutions of the National Academy of Agrarian Sciences of Ukraine conduct sporadic ex-
periments on in vitro fertilization and the creation of transgenic animals, which requires the expansion and deepening of these areas
of research. To overcome modern challenges related to climate change and war, it is advisable to use biotechnological methods of
reproduction in cattle breeding. For this, research on the development and implementation of the latest reproductive biotechnologies
should be intensified: embryo transplantation, in vitro fertilization, creation of transgenic animals.

Key words: cattle, reproduction, biotechnology, transplantation, embryo, cloning, transgenesis, in vitro fertilization
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Byamacka Irop BacunboBuy HapoamBcs 6 BepecHs
1962 p. y M. JNyubk BonmHcbkoi obnacTi. Y 1986 p. 3akiHumB
YKpaiHCbKy CinbcbKorocnogapcbky akagemito (M. Kuis) 3a
crieuianbHICTIO «BETEPUHAapIS» 3 MPUCBOEHHAM KBanidikaii
BETEPUHApHWM Nikap. 3 1989 no 1991 pp. HaB4aBcs B acni-
PaHTYpi 3 BigpUBOM BiZ BUPOOHMLTBA YKpaiHCLKOrO HayKoBO-
AocnigHoro iHCTUTYTY dpisionorii Ta Gioximii cinbcbkorocno-
Aapcbkux TBapwviH lMiBgenHoro BiggineHHs BACIHIT (HuHi
IHcTuTyT Gionorii TBapuH HAAH). Y 1992 p. 3axuctvB kaHau-
OaTcbKy auceprauito Ha Temy: «MeTabonidHa i npogyKT1BHa
Jis pinakoBOi onii 3 HU3bKMM | BUCOKUM BMiCTOM €pPYKOBOI
KMUCIOTU NPY BUKOPUCTAHHI ii B rOAiBMi TENAT» 3a crevjanb-
HicTto 03.00.04 — «Gioximisi». 3 1992 no 2007 pp. npauo-
BaB Ha nocagax Big MOMOALWOro 40 NPOBIAHOMO HayKOBOMO
cniBpobiTHUKa IHcTUTYTY Gionorii TBapnH HAAH. Y 2005 p.
MPUCBOEHO BYEHE 3BaHHS CTAPLLOIO HAayKOBOIO CMiBPOOITHW-
Ka 3a creujanbHicTio «Bioximisi». 3 ciuHa 2007 p. Ao CivHs
2012 p. — 3aBigyBa4 naboparopii xxveneHHs BPX; 32012 oo
2017 pp. — ronoBHUIA HAayKOBWIA CNIBPOOITHKK, a 3 2017 o
2019 pp. — 3aBigyBad nabopatopii KMBMNeHHs Ta BioCMHTE3Y
npoaykuii >xynHux. OgHovacHo y 2006—2012 pp. — goueHT
i npodhecop kadpeapwu ekonorii Ta Gionorii JlbBiBCbKOro Ha-
LioHarbHOro YHIBEPCUTETY BETEPMHAPHOI MEQULMHM Ta Gio-
TexHonorii iMeri C. 3. IMLILKOro 3a CyMICHULITBOM. 3 nnc-
Tonaga 2019 p. — B. 0. 3aCTynHUKa AMpeKTopa 3 HayKoBOI
poboTu, a 3 xoBTHA 2020 p. — 3acTynHUK AUpeKTopa 3 Hay-
KoBOi po6oTu IHcTuTyTy Bionorii TBapmH HAAH.

Y 2008 p. 3axucTvB gvcepTaLito Ha 3000y TTS HayKOBOro
CTYMEHs1 AOKTOpaA CiNbCbKOrocnoaapChkmMx Hayk Ha Temy:
«MeTaboniam y pybui Ta oro BNime Ha XXMPHOKUCIOTHWUIA
cKnag ninigis Monoka KopiB 3a pisHOro BYNEeBOAHOrO i finia-
HOro cknagy pauioHy» 3a cneuianbHictio 03.00.04 — «Gio-
ximisi». Y 2015 p. npMcBO€EHO BYEHE 3BaHHSA nNpodecopa.
Haykowui ctaxxk — 33 poku. lNig kepisHuuTeom |. B. Byamac-
K1 OOCHIMKEHO: iIHTEHCUBHICTb YTBOPEHHSI OKPEMMUX i30MepIB
HEHaCUYEHNX XXUPHMX KUCIOT Y pybLi Ta iX BUKOPUCTaHHS
Onsi CMHTe3y NinigiB Monoka 3a Pi3HOro BYrNeBOQHOMo 1 fi-
NigHOrO cKragy pauioHy KopiB; BNiMB NPOTEIHOBOMO CKagy
paLjioHy KOpiB Ha NPOLIEC TPaBMEHHS i BUKOPUCTaHHS MO-
JIO4HOO 3203010 MeTaboniTiB GinkoBoro 06MiHy Ans CuH-
Te3y MOJIOKa; BCTaHOBJIEHO: CUHTE3 BakTepisimn pyoust pos-
rany>XeHnX XXUPHUX KUCNOT 3aneXuTb Big CMiBBigHOLUEHHSI
dpakuin ByrnesogdiB y pauioHi Ta pH; gogaeaHHs Gikapbo-
HaTy HaTpilo 4O pauioHy 3 BUCOKMM BMICTOM KPOXMario Ta
LYKpY cnpusie 36inbLUEHHIO KiNMbKOCTI pyOLIEBOI | BaKLIEHOBOI
KMCIOT Yy niniaax Moroka i 36inbLuye BMICT X1py Y MOMoLyj;

Bypamacui Iropro Bacunbosuiy — 60!

6 eepecHs1 2022 poky
O0OKMOpY CinbCbKo20CnodapchbKux HayK, rnpogecopy,
3acmynHuKy dupekmopa 3 Haykoeoi pobomu
IHcmumymy 6ionoeii meapuH HAAH
Bydmacui leopto Bacunbosu4y
surosHursnocs 60 pokis

06r'pyHTOBaHO HEOOXIOHICTL BpaxoByBaTh BMICT BionoriYHO
aKTMBHUX TPaHC-i30MepiB ONEIHOBOI Ta NiIHOMEBOI KNCHOT 3a
BCTa@HOBJEHHS Xap4OBOI LiHHOCTI MOMoKa XyWHUWX; BB
pi3HuX KinbkocTen CeneHy Ta BiTamiHy E Ha isomepHui
CKInag, >XMPHUX KUCIOT M’ACa | MOSIOKa; YTOMHEHO ONTUMarbHI
KinbkocTi BBeaeHHs CeneHy Ta BitamiHy E oo pauioHy BPX,
BMJIMB PO3MIPY YaCTVHOK 3rofoBYBaHOrO KypsiM BanHsIKy Ha
NMOKa3HWKN NiniaHoro obMiHy; BUSIBNEHO BMAUB BiTaMiHy Ds
Ha iIMyHHWI Ta aHTUOKCUOAHTHUIW CTaTyC Kypewn, NpoTu-
KeTO3Hy Aito NigBuMLLEeHOro BMiCTy BiTamiHy E y pauioHi
KOpiB; NOKa3aHO e(PeKTMBHICTb O4HOYACHOrO 3rogoByBaH-
HSA NPONINEHNIKOMo, BiTamiHy E, METIOHIHY Ta KapHIiTUHY
AN NpodinakTnkn KeToasy.

|. B. Byamacka € 4yneHoM BYeHOI pagu IHCTUTyTy,
a 3 2019 p. — 3aCTyMHUKOM FOfNOBW BYEHOI pagun, YNeHoMm
cneuianizoBaHoi B4eHoi pagu [ 35.368.01 i3 3axucty
JOKTOPCBKMX AucepTaLii 3a cneuianbHIiCcTio «BioxiMis» Ta
«qpisionoris noauHK i TBapuH» nNpu IHCTUTYTI Bionorii TBa-
puH HAAH, HaykOBO-MeTOANYHOI KOOpAVHALINHOT paaw,
[epxxaBHOi hapmaKkonoriyHoi KOMICii BeTepMHapHOI Me-
AnumHK Ykpainu. lrop BacnnboBu4 — 3acTynHUK ronosm
MEeTOANYHOI KoMicii, a 3 2019 p. — ronoeBa MeToAUYHOI
KOMICIi, HAyKOBMI pegakTop XypHany «bionoris TBapuHy,
uneH peakonerii «HaykoBo-TexHiYHOro GroneTeHs IHCTUTYTY
Gionorii TBapuH i [lep>KaBHOTO HAYKOBO-AOCTIAHOMO KOHTPOITb-
HOro IHCTUTYTY BeTNpenapariB Ta KOPMOBUX A06ABOKY.

3a cnpusaHH4 |. B. Byamacku nigBuileHo pesynbTa-
TUBHICTb HAyKOBMX OOCHISKEHb, MOKPALLEHO NiAroTOBKY
HayKOBMX KaapiB, PO3LUMPEHO HayKOBi 3B’A3KW 3 NPOBIa-
HUMW HayKOBUMM LIeHTpaMu, 3aknagamm BULLIOI OCBITU
Ta 3apyOiKHUMU BYEHUMM.

3a GaraTopiyHy cymriHHy npauto Byamacka Irop Bacunbo-
BUY HaropogkeHun: NoyecHoto Mpamototo Mpeanaii HAAH
(2012) Ta MNo4ecHoto BigsHakoto HAAH (2015), MNovecHumn
MpamoTamum [ONOBHOrO ynpaBniHHA arponpoMMCIOBOro
po3suTky (2008), JlbBiBCHKOI MickKOi pagum (2015), OenapTa-
MEHTY arponpommcrioBoro po3suTky Jlesiecekol OOA (2020).
Naypeat Mpewmii imeti C. 3. Ixuupkoro (2018).

Irop BacunboBuy € aBTopom noHag 270 HayKoBUX
npavpb, onyonikoBaHMX SIK y BITYM3HSHWX, TaK i 3aKOPAOHHMX
BMAAHHAX, 30Kpema y CniBaBTOPCTBI 04HOI MOHorpadii,
OOHOro A0BiAHMKA, ABOX TeXHIYHUX YyMOB YKpaiHu, ABOX
naTeHTiB YKkpaiHu.

MMig kepiBHMLTBOM Npodhecopa Byamacku Irops Bacunbo-
BMYa MiQroTOBIEHO | 3aXMLLEHO LLICTb KaHAMAATCLKMX ancep-
Taujn, TPMBaE NiAroToBKa HayKoOBWX KaapiB B acnipaHTypi.

Konekmuse npauieHukie IHcmumymy 6ionoeii meapuH HAAH wupo eimae rosinsipa,
3U4UmMb MiUHO20 300p08’s | meop4yo20 doszonimmsi!



Hawwi roBinspu

Canura HOpin TapacoBuy Hapoguecsa 18 BepecHs
1972 p. y m. JlbBiB. Y 1994 p. 3akiHuMB J1bBiBCbKUIA HaLjio-
HanbHUI yHiBepcuTeT iMeHi IBaHa PpaHka 3a cneuiansHicTio
«Bionoris» 3 NpucBOEHHAM KBanidikauii 6ionor, Buknagay
Gionorii i ximii. 3 1996 no 1999 pp. HaB4aBcs B acnipaHTypi
IHcTuTyTY Gionorii TBapmH YAAH 3a cnevjansHictto 03.00.13 —
«gpisionorist noguHn i TBapuH». 2001 p. y JIbBIBCbKOMY Ha-
LioHansHOMY yHiBepcuTeTi iMeHi IBaHa dpaHka 3axucTus
AuncepTauiio Ha 3000yTTA HayKOBOro CTyNeHs kaHauaaTa
GionoriyHnx Hayk. 3 1997 no 2000 pp. npautoBas Ha Mo-
cajax MOFOALIOro HaykoBOro i HAyKOBOrO CMiBpoBiTHUKaA
IHcTUTYTY Gionorii TBapmH YAAH. Y 2000 p. npraHadeHui
Ha nocajy 3aBigyBaya Bigdiny HayKOBO-TEXHIYHOI iH(pop-
MaLii i npunagHoro 3abesneyenHs, a 3 2007 p. — 3aBigyBa-
Yya naboparopii 06MiHy peyoBuH. Y 2011 p. oTpumaB BYEHE
3BaHHS CTapLUOro HaykoBoro cniBpobiTHuka. Y 2016 p.
B IHcTuTyTI Gionorii TBapuH HAAH 3axmctme guceprauito
Ha 3000yTTS HAyKOBOMO CTYNeHst AoKTopa GionorivyHMX Hayk
3a cneujianbHicTio «03.00.04».

Y xoBTHi 2019 p. Nnpu3HayeHnn Ha nocady AvpeKTopa
IHcTuTyTy Bionorii TBapuH HAAH 3a pesynsratamuy Bubopis
TPYOOBOrO KOMEKTUBY.

KOpin Canvra BnepLue NpoBiB JOCHIAKEHHS 3 HENpPO-
TOKCMYHOCTI X1opnipudbocy Ha KynbTypi HEMPOHIB rinokam-
ny TBapwWH, 3anpornoHyBaB KOMMIEKCHY cxemy BioXiMiyHOro
MexaHi3My TOKCUYHOCTI xropnipudocy. BctaHoBuB puau-
KW i BUCOKMIA piBeHb HeGe3nekn 3actocyBaHHA docdop-
OpraHiyHMX NecTMumnais, siki 4O LbOro He Bynu BUSBMEHI.
Y cniBnpaui 3 dopaHLy3bKUMM HayKOBLIIMW OTPYMaB BaroMi
pe3ynsTaTv CTOCOBHO OKPEMMX MOSIEKYSPHO-6ionorivHnX
i HerpodisionoriyHMX MexaHi3amiB HemporeHesy B HOPMI i 3a
natonorii. MaTepianu gocnigpkeHb CTOCOBHO HEMPOTOKCUKO-
NOrYHMX PU3MKIB 3aCTOCYBaHHS Y CirMbCbKOMY rocnogapcTBi
Ta nobyTi iIHCEKTELMAHNX NpenapaTiB Ha OCHOBI XITopMipu-
docy Bynu BUKopuCTaHi NPoinibHUM KOMITETOM MiHiCTep-
CTBa CiNnbCbKOro rocnogapcrtea AscTparnii.

KOpit Canura npoxoams cTtaxyBaHHs y JlaTsii, LLsen-
uapii, ®paHuii. NMepemoxeub KoHkypcy MindSketch He-
3anexHoi aHaniTuyHoi nnatcdopmu VoxUkraine (2015).
KepiHuk aBox npoekTiB: 1) NeGTR3-16-62127-0 3a oTpu-
MaHVM rpaHToM PoHAY LMBINbHUX AOCHIMKEHb Ta PO3BUTKY
CUWA (U AP) «MokpaLueHHs 6iobesneku B IHCTUTYTI Bio-
norii TBapnH HAAH» (2015-2016); 2) ®enepadii esponeii-
CbKux HerpoHaykoBux ToBapucts (FENS). Kpim Toro, otpu-
MyBaB iHaMBigyanbHi Haykosi rpaHTy Big HATO (2003), IBRO
(2004, 2006), INSERM (2008), EGIDE (N2693489G, 2010).
Canwura KO.T. npe3eHTyBaB pe3ynbrat CBOIX HAyKOBUX
JocnigXeHb Ha pisHOMaHITHUX CMMMO3iyMax, KoHpepeH-
uisix (Monbwa, BenukobputaHis, HimeyunHa, PymyHis,
®paHuis, CLUA).

Canusi FOpito TapacoBuyy — 50!

18 eepecHsi 2022 poky
OoKmopy 6ioroaiyHUX Hayk,
cmapwomy HayKogoMy crigpobimHuUKY,
oupekmoposi IHcmumymy 6ionoaii meapuH HAAH
Canusi KOpiro Tapacosudy
suriosHursocs 50 pokie

HO. T. Canwra € BUCOKOQBTOPUTETHWUM YHaCHUKOM HayKO-
BOI CMiNTlbHOTY YKpaiHW, YNEHOM HU3KWN HayKOBUX TOBApUCTB.
MpoBaauTb aKTUBHY HayKOBO-MOMYNAPU3aTOPChKY, MPOCBIT-
HULBKY pobOoTY, HaCcTO BUKOHYE POnb peLeH3eHTa A4S BiT-
UN3HAHMX XXypHaniB, a TakoX BuaaHb Elsevier i Springer, €
npeacTaBHMKoM Big YkpaiHu y komiTeTi PamkoBoi nporpamm
€C 3 gocnigpkeHb Ta iHHoBauin «lopu3oHT 2020» Ta «lopu-
30HT €Bponax» «HaykoBo-gocniaHNLBK iIHPaACTPYKTYpUY.
Y 2020—2022 pp. BXoAMB OO0 CKNagy eKcnepTHOi KoMicii
3 OLiHIOBaHHST KOHKYPCHUX pOBIT y cekuii Gionorii, meguumHn
Ta arpapHux Hayk HaykoBoi pagn HauioHanbHoOro onay
JocnimkeHb YkpaiHu, a Takox OyB y cknafi eKCnepTHOI rpy-
ny MiHicTepcTBa ekornorii Ta npupogHNX pecypcis Ykpainm
3 NUTaHb po3pobkn HauioHanbHOI cTpaTerii NOBO4XKEHHSI
3 Bigxogamu (nigrpyna KPI1 5). FOpin Canvra — uneH mix-
HapogHOi opraHisavi gocnigHukie mosky IBRO; 6paB yyacTtb
y po6oTi icTopnyHoro komiTety ®efepadii EBponencbknx
HemnpoHaykoBux ToBapucts FENS. Kpim Toro, FOpin Tapa-
COBWY € YIIeHOM YKpaiHCbKOro cpisionoriyHoro ToBapmcTea
imeHi . I KocTioka, YkpaiHcbkoro 6ioxiMidHOro ToBapucTBa,
YkpaiHCcbKOro ToBapucTBa HerpoHayk (y 2017 p. o6paHuii
[0 cKknagy KepiBHOI pagu LbOro ToBapucTBa).

KOpin Canuvra mae 3Ha4yHWI OOCBI4 agMiHICTpaTUBHOI
Ta HayKOBO-OpraHi3auiiHoi poboTu. Iig Moro kepiBHULITBOM
Oyno BrnepLue NPOBeAEHO i 3anoyaTkoBaHo | YkpaiHCcbKo-
MonbCcbkuii HaykoBUN opym «ArpobionecnekTuamy
(JleBiB, 2021), aKpegMTOBaHO OCBITHIO HayKOBY nporpa-
My 3a crieujianbHicTio 091 — «bionoriay (2021).

KO. T. Canura € aBTopom noHaza 140 HaykoBUX npaup,
30KpemMa gBOX MoHorpadi, ogHOro OOBiAHMKA, TPbOX
HayKOBO-MeTOANYHMX pekoMeHaaLin, ABOX naTeHTiB Ykpa-
THW; aBTOPOM KHUIM « EnexkTpoHHa Mikpockonisa GionorivyHmx
06’eKkTiBY, fIKa € NepLwnM i NPakTUYHO EAUHUM KOMI-
NEKCHUM BMAAHHAM i€l npobnematukm B YkpaiHi.

Canwrra 1O. T. € ronosoto BueHoi pagu, KoopamHauinHo-
METOAUYHOI paan, METOANYHOI KOMICii IHCTUTYTY Gionorii
TBapuH HAAH. Mg kepisHuuTeom Canurm KOpist Tapaco-
BMYa MiAroTOBMEHO i 3aXMULLIEHO ABi KaHaAMAATChkKi ancep-
Tauii, TpMBa€e NigroToBKa TPbOX acnipaHTiB.

KOpin Canura € ronoBHUM pefakTopom XypHany «bio-
norisi TBApUHY», BXOOUTb 0 peakonerii xxypHanis «Frontiers
in Bioengineering and Biotechnology» Ta «Frontiers in
Molecular Biosciences».

OwnpekTtop IHcTuTyTy Canura KOpinn TapacoBu4 Haro-
poaxeHun pamoToto JIbBiBCbKOI 06nacHoOi AepaBHOI
agminicTpauii (2019), Aunnomamu JlbBiBCbkOI 0BracHoi
JepxaBHoi agmiHicTpauii Ta JlbBiBCbKOI 06nacHoi pagum
(2020), Nogsakamu Mpesungii HAAH (2021) Ta JibBiBCBHKOT
micbkoi paam (2021), a Takox NoyecHotw MpamoToto
Mpes3unaii HAAH (2022).

Konekmue npauigHukie IHcmumymy 6ionoaii meapuH HAAH
wupo eimae roginsipa, 3udums MiyHO20 300p08’s | meop4o20 dogzosiimms!



IHCTUTYT BlOonorii TBAPUH HAAH
NMPOBOAMTD:

o [JocnimkeHHa BioXiMIYHMX NOKA3HUKIB
aHanisatop Humalyzer 2000, Hime44nHa)

o [emaTtonoriyHun aHanis
(ananizatop Mythic-18Vet, LLBenuapis)

o MikpobionoriyHi gocnigXeHHs

(nociB Ha cTepunbHICTb, aHTUBIOTMKOrpama,
cKknag MiKpodriopyu KULLEYHUKY TBapWH,
MiKpOOionoriyHMi aHania Kopmis, BOAW, NOBITPS)

o IMyHOpepMeHTHI JocnigxeHHs
(ananizatop Stat Fax 3000, Hime44ynHa)

o OuiHka penpoayKTUBHOI 34aTHOCTI TBapWH,
LUTYYHE OCIMEHIHHSA, TpaHCNIaHTauia eMbpioHiB

o CenekuinHo-reHeTUYHI JOoCniOKEeHHS
o [ocnigxeHHs kopmiB

o [HocnigkeHHsa monoka

o HocnimkeHHst 9eub
o Bu3HaveHHs nokasHUKIB SKOCTI meay
o [ocnigxeHHsa BOBHW | BONoccs

o ATOMHO-abcopOuinHM | aTOMHO-EMICINHMI aHani3
KOHUEHTpaUil XiMiYHNX eNieMeHTIB

o AHani3 opraHiyHnx gobpus

OpraHi3oBye npoBefeHHs AocnifAXeHb Ha TabopaTopHUX TBapMHax
| Hagae kBanigikoBaHy iHTepnpeTaLito OTPUMaHUX pesyrnbsTarTiB.

* MOXIu8e rpoeedeHHs IHUWUX OOCITIOXEHb
** gci nabopamopii iHcmumymy akpedumoegaHi 0515 Mpo8edeHHS O0CITIOKEHb

IHcTuTyT Gionorii rBapuH HAAH

Byn. B. Ctyca 38, m. JlbBiB, 79034
Ten.: +38 (032) 270-23-89, +38 (96) 858-37-76
e-mail: markinfo@inenbiol.com.ua

3aexou padi criisripaui 3 Bamu!



