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Abstract. The results of the application of the medication “Membranostabil” and
native phospholipid bilayer liposomes based on soybean lecithin developed by this
research group for correction of serum immunoglobulin G (IgG) content in newborn
calves during colostral immunity formation are presented. The indices of IgG content in
blood serum of newborn calves have been investigated in dynamics - from the birth till
the age of 11 days. Studies were performed on newborn calves of three groups (control,
and two experimental ones) of the Ukrainian black-and-white dairy breed. The level
of IgG was investigated by electrophoresis in polyacrylamide gel Quantitative estima-
tion of protein fractions was performed by scanning the electrophoregram, with their
subsequent graphical reconstruction and calculation by relative units or area using a
computer program. It is established that “Membranostabil” medication and native
liposomes from phospholipid bilayer based on soybean lecithin activate transport of
immunoglobulins in small intestine and promote a significant increase of content of
serum IgG compared to calves of the control group. The content of IgG in the serum of
newborns calves of both experimental groups at 6 hours of age significantly increased
and remained higher throughout the duration of the experiment, except for the calves
of the first experimental group at the age of 7 days, compared with calves in the control
group. The dynamics with comparative analysis of serum IgG content between calves
of individual groups is shown. The increase of content of serum IgG in newborn calves
is one of factors preventing early immunodeficiency, sepsis, development of digestive
disorders, and other diseases of young animals.

Keywords: colostral immunity, colostrum, immunoglobulin G (IgG), newborn calves,
Membranostabil

6 | ISSN 2663-967X YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK Vol. 11,Ne 1, 2020



Bninue gpocgponinioemicHux npernapamis Ha piseHsb imyHoenobyniHa G 8 cuposamMui Kpoei...

Introduction and analysis
of recent researches
and publications

The newborn’s immune system has no
humoral response. Therefore, the transfer
of maternal antibodies to it is an import-
ant mechanism of protection against in-
fectious diseases (Borghesi et al., 2014;
Palmeira et al., 2014). A number of factors
affect ability of newborn calf to assimilate
antibodies. And that has an effect on the
level of the passive immunity that the calf
receives from the mother’s colostrum.
The calves should consume at least 150 g
of IgG with colostrum after birth as soon
as possible (Jim Quigley, 2007).

The quality of colostrum is deter-
mined by the concentration of immu-
noglobulins in it, preferably 1gG. 1gG
constitute 85 % of colostrum immuno-
globulins. The immunity formed due
to colostrum consumption is the most
common form of protection for calves
and other ruminants, because immu-
noglobulins in these species are not
transferred from mother to fetus during
prenatal period (Borghesi et al., 2014).
Transfer of immunity with colostrum is
unsuccessful in case if there is less than
10 mg IgG/ml in the serum of calves at
the age of 1-2 days (Jim Quigley, 2007;
Silper et al., 2012). It depends largely
on the method of determination of se-
rum Ig. Thus, according to Davis and
Dracli (Jim Quigley, 2007; Davis &
Dracley, 1998), the average concentra-
tion of immunoglobulins in the serum
of calves within three days of life was 7
g / dl with spectrophotometry measure-
ment and 10.1 g/dl with application of
the refractometric method.

Biological activity of IgG is specified
by its ability to carry specific antibodies
(Dzhanabekova et al., 2012). It is also
present in tissue spaces and involved in

the control of infection throughout the
body, associated with a variety of patho-
gens: viruses, bacteria, fungi etc (Mallery
et al., 2010). Binding of IgG to patho-
gens causes their immobilization and
agglutination as well as opsonization,
which allows to recognize, absorb, and
destroy them by phagocytes. Binding to
neutrophils, macrophages, mononuclear
phagocytes, and other specialized cells
of the immune system after such interac-
tion carries out phagocytosis of foreign
agents or destruction of infected cells
due to antibody-dependent cytotoxicity
(Ofitserov, 2005). IgG molecules are also
capable of binding and neutralization of
toxins. Antibodies can also activate a
cascade of enzymes called complement
which can perform the following duties:
a) generate a membrane attack complex
which lyses the infectious organism; b)
produce a series of mediators, such as
anaphylatoxins, which produce an in-
flammatory response capable of killing
the pathogen; c) attach an enzyme deriv-
ative called C3b to the pathogen, which
then allows the pathogen to be recognised
by phagocytic cells in much the same
manner as if coated with antibody (But-
ler, 1998). This type of antibody plays an
important role in the cellular cytotoxicity
dependent on antibodies (Atkinson et al.,
2006). As is known, the IgG from blood
serum of farm animals has two subclass-
es—IgG, and IgG, (Mallery et al., 2010).
All domesticated ruminants have an IgG,
which is highly cross-reactive among
species. IgG; is the major Ig in the colos-
trum of cows, ewes and nannies and the
high concentration of IgG, in this secre-
tion (60 mg to 100 mg/ ml) is the con-
sequence of a selective transport mech-
anism involving IgG -specific transport
receptors in the mammary gland (Butler,
1998; Mallery et al., 2010). IgG; is selec-
tively transported by the udder from the
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circulation to the lacteal secretions by a
mechanism yet to be elucidated. Hence,
IgG, is the principal immunoglobulin for
passive immunization of the calf. IgG, is
generally ascribed as the most important
opsonin for both neutrophil and macro-
phage phagocytosis (Butler, 1998).

Pires-Junior studies (Pires Junior,
2009) have shown that calves do not
have any immunoglobulins in their body
before receiving colostrum and that their
level increases in the blood of these ani-
mals shortly after its consumption, reach-
ing its maximum level in 12-48 hours.
Own IgG begin to be synthesized in the
body of calves much later, but they are
produced for a very long time (responsi-
ble for long-term immunity).

Consumption of enough IgG is im-
portant for good health of a newborn
calf. Lots of calves do not get the enough
amount of colostrum in the first day of
life. As a result, morbidity and mortality
of calves on dairy farms remains unac-
ceptably high. The data of researchers
(Wang et al., 2015) confirms this, claim-
ing that the content of IgG in the serum
of calves with diarrhea is significantly
lower than in healthy calves, and there
is a positive relationship between serum
IgG concentration and incidence of di-
arrhea in calves.

The aim of this study was to deter-
mine the concentration of serum immu-
noglobulin G (Ig G) of newborn calves
using native phospholipid bilayer lipo-
somes and “Membranostabil” medica-
tion with colostrum.

Materials and methods
of research

Research was conducted in scientif-
ic research center “Velykosnitinske n.a.
0O.V. Muzychenko” NULES of Ukraine
on the cows of Ukrainian black-and-

white breed 3 days prior to and 7 days
after parturition and on their calves
during the period from birth till the age
of 11 day. Calves were separated into
three groups: one control and two ex-
perimental ones, each with 5 animals.
Calves of all groups were fed by colos-
trum in the amount of 2 L after birth, and
then 1.5 L every 6 hours during the first
day of life of the animals. The calves of
control group received the colostrum
only. The calves of the first experimen-
tal group received native liposomes
from phospholipid bilayer based on
soybean lecithin in the dose of 5 ml 20
minutes prior to colostrum; the calves of
the second experimental group received
a medication “Membranostabil” devel-
oped by this research team on the basis
of soybean lecithin in the dose of 5 ml.
The medication “Membranostabil” con-
stitutes macrocapsules of phospholipid
bilayer filled with water-soluble forms
of vitamins A — 1.2 mg and E — 15 mg
(patent for utility model No. 92841 dat-
ed September 10, 2014, Bul. # 17 (Tsvi-
likhovsky et al., 2014).

Blood for research was drawn from
the jugular vein into vacuum tubes with
EDTA from cows 3 days prior to partu-
rition, after milking the first colostrum,
on the 3" and 7" days after parturition,
and from newborn calves prior to the
first feeding of colostrum, and 6 hours
after birth of the animal, as well as on
the 1%, 31, 7% and 11™ days of their lives.
The experimental studies on cows and
newborn calves adhered to all bioethi-
cal requirements in relation to animals
that comply with the Law of Ukraine
“On the Protection of Animals against
Cruelty” from 28.03.2017, and the “Eu-
ropean Convention for the Protection of
Vertebrate Animals” from 13.11.1987.

Investigation of protein fractions in
serum of cows and newborn calves were
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performed by electrophoretic separation
in 7.5 % polyacrylamide gel with sodi-
um dodecyl sulfate modified with tricin
(Schéigger & Jagow, 1987).

Protein zones were identified using
a reagent for amino groups Kumasi
G-250 (Serva), and the molecular mass
of the proteins was determined accord-
ing to the markers of Bioscience (Amer-
sham), Sweden.

Quantification of protein zones was
performed by method of electrophoregram
scanning, with their subsequent graphical
reconstruction and calculating by relative
units or area by computer program. The
total amount was taken as 100 %.

The statistical processing of the re-
sults was performed using a Microsoft
Excel 2003 computer program.

Results of the research
and their discussion

For a more detailed study of the
mechanism of colostrum immunity
formation in newborn calves, namely
transmission of mother’s colostral anti-
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bodies with colostrum, it has been need-
ed to determine the serum immunoglob-
ulin content in cows.

Serum immunoglobulin G content in
cow blood was the lowest 3 days prior
to expected parturition and constituted
10.96 g / L (Fig. 1).

After parturition of cows and milk-
ing of the first colostrum, the content of
serum IgG reliably (P <0.001) increased
1.37 times compared with one 3 days
prior to the parturition, and amounted
15.05g /L.

On the 3" and 7" days after parturi-
tion there were slight fluctuations of con-
tent of serum IgG of cows from 16,33
+ 0,24 (P < 0,001) to 13,85 = 0,37 g/
L (P <0.01) respectively, but compared
to this index 3 days prior to parturition
these indices remained significantly
higher 1.49 and 1.26 times, respectively.

It can be assumed, that significantly
lower serum IgG content in cows before
parturition indicates the elimination of
them from the bloodstream by the mam-
mary gland in colostrum for further for-
mation of colostral immunity in newborn

M after milking of colostrum
W 7th day after parturition

Fig.1 Level of serum IgG of cows 3 days prior to parturition, after colostrum
milking, 3, and 7 days after parturition.
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calf. This is consistent with the data of
other authors (Brandon et al., 1971), who
indicate that the transition of IgG from
the mother to the mammary gland begins
in several weeks prior to parturition and
ends just before the parturition.

Before feeding of newborn calves
by colostrum, the serum IgG content in
the blood was only 2.51 + 0.06 g/L,
which is consistent with the data of
others researchers (Jezek et al., 2012).
The reason for its low content in the
serum of calves just after birth is lit-
tle immunoglobulin synthesis by one’s
own immune system and peculiarity of
the structure of the desmochoric type of
placenta in ruminant animals that does
not transfer IgG to the fetus.

Feeding of the first portion of colos-
trum to calves after birth contribute re-
liable (P <0.001) increase of serum IgG
content 6 hours later in animals of all
groups compared to the pre-colostrum
feeding period (Fig. 2).

Thus, in blood serum of calves of the
control group, this index increased 1.94

16
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Before
feeding by
colostrum

6 hours

1 day

times, and in calves of the first and second
experimental groups 2.16 and 2.73 times,
respectively. The use of the medication
“Membranostabil”, at the age of 6 hours
contributed to the more intense transfer of
IgG in native condition from the lumen of
the intestine into the bloodstream (calves
of the second experimental group). This is
indicated by reliably (P <0.01) 1.41 times
higher content of immunoglobulins in the
blood of these animals compared with that
of the control group. This is also consis-
tent with other studies (Golopura et al.,
2019; Golopura et al., 2019) concerning
receptor proteins that have the ability to
transport IgG in the native state through
the small intestine enterocyte plasmole-
ma in the blood of newborn calf. It can
be assumed, that more intensive transfer
of immunoglobulins in calves of second
experimental group is conditioned by
the influence of vitamin A, which consti-
tutes the medication ‘“Membranostabil”.
This is also consistent with other studies
(Kurtyak & Yanovich, 2004) indicating
that vitamin A contribute to the RNA and

== Control group
_ lst experimental
group

3 davs 7 days 11 days

Fig. 2. Level of serum IgG of calves after birth (before colostrum feeding)
and at the age of 6 hours, 1, 3, 7, and 11 days after birth
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sulfated glycosaminoglycans synthesis,
which, in turn play an important role in
cell membrane permeability (Silper et al.,
2012; Davis & Dracley, 1998). According
to data of other studies almost all retinol
in cell membranes is tightly bound to pro-
teins and only part of it is extracted during
lipids extraction. Besides retinol in the cell
membranes the retinic acid was found,
which is tightly bound to its components.
According to this data it was assumed that
the structure and transport function of cell
membrane depends on the content of ret-
inol in it. Nonetheless its influence on the
molecular mechanisms wasn’t sufficient-
ly investigated. There is only presump-
tion, that the content of vitamin A in cell
membranes influences the micro viscosity
of lipid bilayer.

24 hours after birth, serum IgG con-
tent of calves from all groups continued to
grow: in control group 2.42 times, and in
first and second experimental groups 2.73
and 3.53 times, respectively, compared
with the calves before colostrum feeding,
and 1.25, 1.26 and 1.29 times in calves of
the control, first and second experimental
groups, respectively, by comparison with
calves at the age of 6 hours. However, re-
liably (P < 0.01) 1.46 times higher serum
IgG content in calves of the second exper-
imental group compared with calves of
the control group was found.

According to other authors (Non-
necke et al., 2012), 36 hours after birth in
calves the Ig penetration through the epi-
thelium of the small intestine completely
stops. Therefore, determination of IgG
content in calf serum at the age of 3 days
should show how animals were able to
maximally absorb this immunoglobulin
from the mother’s colostrum.

Thus, 72 hours after birth, the se-
rum IgG content in calves from con-
trol group was 9.06 = 0.27 g/L, and
in calves of the first and second ex-

perimental groups it was 10.75 + 0.37
and 9.34 + 0.3 g/ L, respectively. In
particular, the serum IgG content in the
blood of calves of the first experimental
group during this period was reliably (P
< 0.05) higher compared to that in the
control group. It can be assumed, that
native liposomes applied to calves per
os due to the phospholipids promote
the stable structure and viscosity of the
enterocyte plasmolemma. This, in turn,
activates immunoreceptor proteins of
plasmolemma of enterocytes up to co-
lostrum immunoglobulins and promotes
sufficient IgG formation in the serum of
newborn calves and prevents them from
sepsis and digestive disorders.

Nowadays, there are many different
studies regarding the beginning of syn-
thesis of own IgG in calves. According
to various authors (Singh et al., 2011),
the endogenous production of IgG in
calves with a high initial IgG concentra-
tion begins at the age of 4 weeks, where-
as in calves with hypogammaglobulin-
emia endogenous IgG production starts
at the age of 1 week. Using IgG, labeled
I' it was found that in calves at the age
of 36 hours the synthesis of own IgG,
begins in the amount of 1 g per day and
lasts till the age of 3 weeks.

In this study, on the 7th day after birth
in calves the content of serum IgG in ani-
mals of the control group remained almost
at the same level as on the 3rd day of life.
In calves of the first experimental group
this index reliably decreased to 6.03 +
0.45 g/L (P <0.001), which may be an
evidence of intense use of colossal IgG
in the absence of own synthesis at this
age. Instead, in the serum of the calves
of the second experimental group at the
same period the IgG content significant-
ly increased to 2.94 g/ L, (P <0.01) and
amounted 12.28 g/ L. It may be assumed
that at the 7th day of life the synthesis of
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own IgG in the body of calves of the sec-
ond experimental group was stimulated
by vitamins A and E, which are the con-
stituents of the medication “Membranos-
tabil”. This is also consistent with other
studies, indicating that with addition of
vitamin E to the ration of mice the content
of IgG in their blood increases. And the
addition of vitamin E to the ration of preg-
nant cows during winter period increases
the concentration of immunoglobulins in
the blood serum (Kurtyak & Yanovich,
2004). There is also data regarding a pos-
itive influence of short period vitamin A
application on the activity of immune sys-
tem in animals. In particular, under appli-
cation if vitamin A to white mice, white
rats, and rabbits during three days with
their subsequent immunization by influ-
enza virus PR-8, the increasing of mass
of thymus and spleen, potentiation of im-
mune reaction, and rising of antibodies,
antibody-forming cells, and serum agglu-
tinins amount was detected (Kurtyak &
Yanovich, 2004).

The serum IgG content in calves from
control, first, and second experimental
groups on the 11" day of age increased
1.14,2.16 (P<0.001),and 1.18 (P <0.01)
times, respectively, compared with this
index at the age of 7 days. Also, during
this period a reliably (P < 0.01) 1.29
times higher serum IgG level in calves
of the second experimental group com-
pared to ones of the control group was
found. Based on obtained results, it can be
claimed that native liposomes and “Mem-
branostabil” medication administered in-
ternally (per os) significantly enhance the
synthesis of own IgG. This is also consis-
tent with studies with different species of
laboratory and farm animals (Kurtyak &
Yanovich, 2004), indicating on stimulat-
ing effect of vitamin E on immune func-
tion of animals with its addition to ration
or parenteral application.

Conclusions

Lower serum IgG level of cows 3
days before parturition comparing to
post parturition period indicates the
elimination of immunoglobulins from
the mother’s bloodstream to the colos-
trum for later formation of colostral im-
munity in a newborn calf.

The per os application of medica-
tion from native liposomes based on
soybean lecithin for calves promote re-
liably (P < 0.05) higher serum IgG lev-
els of newborn calves, what is indicated
by their level in the blood of animals on
the 3™ day of life.

The application of the medication
“Membranostabil” to the newborn
calves reliably (P <0.01) 1.29 times in-
creases the synthesis of own IgG in their
organism.

Research findings indicate a positive
effect of native liposomes and the medi-
cation “Membranostabil” on the forma-
tion of colostral immunity and synthesis
of own IgG in the early postnatal period.
This makes it possible to strengthen the
effect of colostrum immunity and avoid
the development of early immunodefi-
ciency, sepsis, digestive disorders, and
other diseases in calves.

Prospects for further research

In the future, the researches on the ef-
fect of native liposomes and the medication
“Membranostabil” on the level of immune
proteins of other classes in the blood of
newborn calves will be continued.
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JIAT Y NEPIOA4 ®OPMYBAHHA KOJ/IOCTPAJIbHOIO IMYHITETY. Ukrainian Journal
of Veterinary Sciences, 11(1): 6—14, https.//doi.org/10.31548/ujvs2020.01.001
AHomayia. HasedeHi pe3ynbmamu 3acmocy8aHHA po3pobsneHo20 aemopamu npernapamy
«MembpaHocmabin» i HAMUBHUX MINOCOM 3 hocghoninidHo20 biwapy Ha OCHOBI COEBO20 1eYUMUHY
0418 KopeKuyii MoKasHuKie emicmy imyHo2n06yniHy G (IgG) y cuposamui Kpogi HOBOHAPOOHEeHUX
mesnAam y nepiod ¢hopMy8aHHs KoaocmpanbHo2o imyHimemy. [ocnioxuceHi nokasHuku emicmy IgG
y cuposamuji Kposi HOBOHAPOOHEeHUX meaam y OUHAMIYi — 8i0 HapoOdxeHHs 00 11-00608020 8iKY.
JocniomweHHA nposoounu HA HOBOHAPOOIEHUX Menamax mpeox epyn (KOHMposbHa, ma
08i 00CsiOHI) YKpPAiHCOoKOI YOpHO-PAbOI Moso4HOT nopoou. PigeHb IgG docnidxcysanu memodom
2enb-enekmpogpopesy 8 rnoniakpunamioHomy eeni. KinbkicHy ouiHky 6inkosux pakuili nposodunu
CKaHYBGHHAM e/1eKmpogopespamu, 3 HAOCMYMHOK PEKOHCMPYKUIELD iX 2paghidHO | 0bYuCeHHAM 3a
BIOHOCHUMU 0OUHUYAMU G6O N10Wer0 3 BUKOPUCMAHHAM KOMM tomepHOI rnpozpamu. BcmaHoeseHo,
wo npenapam «MembpaHocmabin» i HamueHi sinocomu 3 ¢ocgoninioHoeo biwapy Ha OCHoOBI
COEBO20 MleYUMUHY OKMUBYHOMb MPAHCIOpM iMyHO2106Ys1iHI8 Y MOHKOMY KUWEYHUKY i cripusrome
docmosipHomy 3pocmaHHio emicmy IgG nopieHAHO 3 MeAAMaMu KOHMPOsbHOI epynu. Bmicm IgG
Y cuposamuyi Kposi HOBOHAPOOHEHUX measam 0box AocniOHUX apyn y 8ili 6 200uH 00CMOBIPHO 3pic
i 3anuwaeca suwuM 8rpodosxc 8co20 nepiody 00csidy, 3a BUHAMKOM menam nepwoi 00cniOHOI
2pynu 'y eiyi 7 0i6, nopieHAHO 3 MeAAMamMuU KOHMPOsbHOI 2pynu. MoKa3aHa OUHAMIKG 3 MOPIBHAMbHUM
aHarnizom emicmy IgG 8 cuposamui KpPosi Mix: MOKA3HUKAMU mMenam oKpemux 2pyr. 3pocmaHHA emicmy
19G 8 Kposi HOBOHAPOOHEHUX MeNAm € 0OHUM i3 hakmopis, wio 3a6e3re4dye NPodinaKMuUKy PaHHE020
imyHodegpiyumy, cencucy, po38umKy po3snadie MpasseHH Ma BUHUKHEHHA IHWUX X80pO6 MOsTOOHSIKY.
Kmrovoei cnoea: KonocmpasnbHuli imMyHimem, Moso3ueo, iMyHozn0byniH G, HOBOHAPOOH(eHI
menama, MembapaHocmabin
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AHomauyia. Y ccasujie nepwium 3axucHUM 6ap’€poM Ha WiAXY HAOXOOHEHHA aHMU2eHie
yepe3 opaaHu MpasneHHA € 270mKose AiM@oioHe Kinbuye Banbdeepa-llupozosa, fAke
8i0cymHe y nmaxie. B OCMAHHIX Yo GhyHKUiI0O BUKOHYE CmMpagoxioHuli Mmu2ianuk, wo
Hanexume 00 nepughepudyHUX OpeaHie 2emornoely ma nimgonoesy. B Hux 3a enausy
aHmueaeHHoi cmumynsayii, T-ma B-nimgouumu ougepeHuitoromsca 8 egheKmopHi KaimuHu,
AKI 3yMosnoroms crnieyugiyHull imyHimem.

06’ekmom 0ocnidxceHHsa bys cmpagoxioHuli muedanuk Kypeli Kpocy Lllesep 579 gikom
8i0 00Hiei 0o 300 0i6 ma 1, 2 i 3 poKu. [1i0 Yyac 8UKOHAHHA pobomu BUKOpUCMOBY8aU
302071bHONPUUHAMI  KAAcuyHi  memoou  yumosnoaiyHuUx 0ocnioxceHs. LlumonoeaiyHi
00CniOHeHHA BUKOHYBasU Ha rpenapamax-eidbumkax, Aki ¢apbysanu 3a Palimom
KomepuiliHumu ¢hapbamu Jlelikofug 200 (Erba Lachema, Yecbka pecnybnika) ma 3a
Manenzeiimom apbamu Hemocolor (Merck, ®edepamusHa pecrybnika HimeuyuHa). Ix
susYasu 3a 0onomoezoto Mmikpockona “Olympus” (ok.x10, 06. x100).

Y cKnadi KnimuH cmpagoxioHo20 mu20anuKa Kypell 8uAenalomeca Aimgoyumu,
imyHobnacmu, nponaasmamuy4Hi - ma  NaAA3MAMUYHi - KAIMuHU,  MOHOyumu,
MaKpoghazu, pemuKynapHi KaimuHu, 2emepoginu ma ¢pibpobaacmu. Ceped Hux
Halibinbwe naimgoyumis. Ix ymicm HepisHomipHO 36inbwyemsca 0o 60-00608020
8iky nmuui. Y kypeli sikom 90-180 0i6 8iH 301UWAEMbLCA MPAKMUYHO 00HAKOBUM, O
8 0C0bUH cmapwozo 8iKy — dew,0 3meHWYeMbCA. lponaasmoyumu i naasmoyumu
8UABAAIOMbCA HA npernapamax-8idbumkax 8 Heeesnukill KinbKocmi, noyuHaro4u 3
15-00606020 8iky Kypell. 13 36inbWeHHAM 8iKy nmuuyi ymicm Uyux KaimuH 3pocmac i
MAKCUMQ/IbHO20 3HAYeHHA Habyesae y 0OHOPIYHUX. Ymicm moHoyumie i makpogazie
Ha npenapamax-8idbumkax He3Ha4yHull. BiH HepieHOMipHO 3pocmac i3 36inbUWEeHHAM
8iKy Kypell i MaKcumanbHUX 3Ha4yeHb Habyesae y 2-piyHomy 8iui Kypel. PemuKynsapHi
KAIMUHU ¢hopMyromb OCHOBY CMpPagoxXiOH020 MU20asUKA i MACKYIOMbLCA KAIMUHamu
NimgpoidHo20 pAdy, a pibpobaacmu i cemepoginu micmamecsa 8 He3HAYHIl KinbKocmi,
AKa He Ni00aemMbca cmamucmuyHili 06pobuyi.

Knrouoei cnosa: Kypu, cmpasoxioHuli Mmu20anuK, AimgoioHa MKAHUHA, KAiIMmuHU
NiMgpoidH020 PAAY, pemUKYAAPHI KAimuHu, 2emepoinu, gibpobnacmu
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Axmyanvnicmo

Y ccaBUiB TEPIIUM  3aXHCHUM
0ap’epoM Ha NUBIXY HAIXOHKCHHS Uy-
YKOPIIHUX U OpTraHi3My PEUYOBHH Ye-
pe3 OpraHu TPaBICHHS € ITIOTKOBE JIiM-
¢doinne xinmbiie Banpaeepa-Iluporora,
sIke BiICyTHe y ntaxiB (Seleznev, 1999).
B ocraHHIX I[1f0 (YHKIIIFO BUKOHYE CTpa-
BOXI1THUI MUTIANVK, SIKAH, SIK CBIIIHTH
HOro Ha3Ba, MICTHTBCS y CTPABOXOII.

CTpaBOXiHUH MHUIIAIKK, K IMyH-
He (miMdoinHe) yTBOPEHHS IUTYHKO-
BO-KHIIIKOBOTO TPAKTy, HAICKUTH IO
nepuepruuHIX OpraHiB TeMOIoe3y Ta
nmimdornoesy (Krok, 1963; Khomich et
al., 2019). B ocTaHHIX 3a BIUIUBY aHTH-
reHHol crumyisnii T- ta B-mimdoruTu
JTU(PEPEHIIIOIOTECS B €(PEKTOPHI KJIi-
THHH, SKI 3yMOBJIIOKOTH CHEIU(DIYHMUHA
imyHitert (Seleznev, 1999). Kpim nporo,
B CHCIINBHIN JiTeparypi € aaHi, mo y
IMyHHHX YTBOPCHHSIX TpyOuacTux op-
TaHiB TPaBJCHHS INTaXiB BiJ0YBa€ThCS
po3Butok T- Ta B-nmiMponwuri micis
3HAYHOT IHBOJIOLIIT THMYCa 1 TOBHOT pe-
nykiii koakaneHol cyMkr (Kiselova et
al., 1994; Vershigora, 1990).

Tonorpadisi, Makpo- i MIKpOCTpPYK-
Typa CTpPAaBOXITHOTO MHINAIMKA OKpE-
MHUX BHUIIB CBIHCHKMX Ta AUKUX NTaXiB
JIOCTaTHEO TOBHO OIUCaHI y OKPEMHUX
poborax (Kovtun, Kharchenko, 2005;
Usenko, 2018). 3a ix gaHMMH BiH Ma€e
KUIBLETTOAIOHY (hopMy 1 pO3TallOBAHUMA
y CIHM30BIA OOOJIOHII Ta IiJICTU30BIH
OCHOBI KayHaJIbHOI IUISTHKA CTPAaBOXOTY
nepe ii IepexoioM y 3aJI03UCTY YaCTUHY
nutyHKa. Moro (yHKI[OHANBHA Y4acTHHA
MpeacTaBIeHa JIIM(OITHOI TKaHUHOIO,
sIKa Y CBOEMY PO3BHTKY Ma€ YOTUPH PiBHI
CTPYKTypHOI opraHizatii (mqudy3Ha dop-
Ma, TIepelBY3JIHKH, TICPBUHHI Ta BTOPHUH-
Hi TiM(OIIHI BY3JIMKH), SKI BHHUKAIOTH
MOCIIZIOBHO 1 3a0e3NedyroTh TOoTpeOH
OpraHi3My Ha IEBHHX €Tamax Horo cra-

HOBJICHHs. HasBHICTH BTOPHHHHX JTiM-
(OiHUX BY3JIMKIB CBIIUUTH PO MOp-
(hoyHKIIOHATBHY 3pUTiCTh JTIM(pOITHOT
TKaHWHY 1 BIIITOBIIHO MHUIIAIMKA, TOOTO
37aTHICTh JIaBaTH IOBHOI[IHHY IMyHHY
BIAMOBIABL HA JiF0 AaHTUIEHIB.

MopdodyHKITiOHATBHI oco0uu-
BOCTI CTPaBOXiJHOTO MHTIJAJMKA B
OoHTOreHe3l Kkypeit kpocy IlleBep 579
JOCTaTHBO IMOBHO JOCIIDKEHI Ta OITy-
OJIiKOBaHi y TMOMEpeIHIX Hammx podo-
tax (Dyshlyuk, 2010, 2018; Khomich,
Dyshlyuk, 2014, 2015). 3a ix ganumu,
Mop(hopyHKIIIOHATIBHA 3PUTICTh CTpa-
BOXITHOTO MHTJATUKA BAKIIMHOBAHHX
Kyped mpoTH XBOpoOM Mapeka Ta iH-
(exuiiHoro OpoHXiTy Hactae B 15-110-
00BOMY Billi, a MomIa JiM(pOiTHOT TKa-
HUHA MaKCHMAJIbHUX 3HAYCHb JOCSTAE
y 60-1000B01 ittt (54,57 = 0,04 %). Y
Kypei Bikom 90—180 110 BoHa 3auina-
€THCSl TIPAKTHYHO HE3MIHHOIO 1 3aiimae
Mmaibke 50 % BIacHOT IIACTUHKY CIIU30-
BOI OOOJIOHKH Ta ITiJICITH30BO1 OCHOBH, &
Y Kype# CTapIIoro BiKy — 3MEHIIIYEThCSL.

JliteparypHi *® AaHi moA0 0co0u-
BOCTEH KIIITHHHOTO CKJIaAy CTPaBOXia-
HOTO0 MHIJIAJIMKA CBIMCHKOI MNTHIN, Y
TOMY YHCJIi Kype#, MOOAMHOKI, HEMOB-
Hi, iHOmi cymepewtuBi (Klasing, 1999;
Kum et. al., 2006; Nagy et al., 2005).

Memoro docnioxcenns Oyio 3’scy-
BaTW KIITUHHUHN CKIAIl CTPABOXITHOTO
MUTIAIAKA Kyped Yy IOCTHATaIbHOMY
Mepiojii OHTOTCHE3Y.

Mamepianu ma memoou
00CTiONCeHHS

Marepian a8 JOCTIKEHb Bifi-
Opanu Bia 72 TOJIB KIIHIYHO 310POBUX
Kypeil siiienocHoro kpocy Illesep 579
Bikom 1, 5, 10, 15, 20, 25, 30, 60, 90,
120, 150, 180, 210, 270 1 300 xi6 Ta 1,
213 poku (n =4y KoxHii rpymi). Y mo-
0OBOMY BIilli ITUI[FO BAKIIUHYBAJIH HPO-
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TH XBOpoOWM Mapeka Ta i1H(EKIIHHOTOo
OpoHxiTy, a B 12-, 30-, 80- i 100-10060-
BOMY BiIli Oyiia mpoBeaeHa X peBaKIH-
HAIIisl MPOTH 1H(EKIIIHOrO OPOHXITY.

{uToMoriuHi TOCIiPKEHHSI BUKOHY-
BaJM y HayKoBil jaboparopii iMyHO-
Moportorii Kadeapu aHatomii, TicTo-
Jjorii 1 maromoposorii TBapuH IMeH1
akanemika B. I Kacpanenka Hamio-
HAJBHOTO YHIBEpCUTETY OiopecypciB i
MIPUPOTOKOPUCTYBAHHS YKpaiHU.

VYci BTpy4YaHHs Ta €BTaHA31i0 NTaXiB
MPOBOAMIA METOIOM TOCTPOrO 3HE-
KPOBJICHHSI MMic/s e(pipHOTO HApKO3y 3
IOTPUMAHHSIM BUMOT «EBPOIEHCHKOT
KOHBEHIIIi PO 3aXHCT XpeOEeTHHX TBa-
PHH, SIKi BUKOPHCTOBYIOTBCSI IJISI CKC-
MEPUMCHTAIPHUX 1 HAayKOBUX IIiJIei»
(Crpacoypr, 1986 p.).

[{uTonoriyni JOCTIKEHHS MPOBO-
WU Ha Mpenaparax-Binoutkax. s
iX BHTOTOBJIICHHS JIE30M pO3pi3and Mi-
JSTHKY CTPABOXIAHOTO MUTNAINKA, BH-
JIAJISTA 3 Hel HaJUTMIIOK BOJIOTH (isib-
TPYBJIBHHM TIAIIePOM 1 TPHKIANATA
3pi3aHOI0 MMOBEPXHEIO A0 3HEKHPECHOTO
MPEAMETHOTO CKIIA.

OneprkaHi BiTOWTKH BUCYIIIyBall Ha
TOBITPI 1 JJIS IIUTOJIOTTYHUX JOCITIIKEHb
¢dapOyBan 3a PaiiToM komepLiitHUMH
(dapoamu JleitkoIud 200 (Erba Lachema,
Yechka peciyoOnika) Ta 3a [laneHreiiMmom
¢dapbamu Hemocolor (Merck, ®enepa-
THBHA peciryonika Himewdanna). [Tpemnapa-
TU-BIAOUTKHA BUBYAJIM 32 JOIIOMOIOIO Mi-
Kkpockory “Olympus” (0k.x10, 06. x100).
VY npenaparax-BigOUTKax Au(epeHLIiro-
BaJIM KJTITHHU Ta IMiJPAXOBYBAIH 1X KiJib-
KICTB Yy II'SITH ITOJISIX 30py MIKpOCKOIa (B
omHOMY Iiperiapari). BomHodac B omHOMY
ToJTi MiKpockora paxyBain 50—70 KIiTHH
(Avtandilov, 1990).

OTpuMaHi pe3yNbTaTH BUKOHAHUX
JIOCTIIKEHb 3aITUCYBAIH Y IIPOTOKOIIH, a
X U(POBI TOKA3HUKH 0OPOOIISIIH CTa-
tactruHo (Avtandilov, 1990) 3a momo-

MOTOI0 MIEPCOHAIFHOTO KOMIT I0Tepa i3
BHUKOpPHUCTaHHsAM nporpamu Excel. Ma-
Tepian i LirocTparii ¢potorpadyBaiu
3a IOIOMOroI0 Mikpockomna “Olympus”
¢oroamaparom Nicon Coolpix S3100.

Pesynvmamu 0ocnionceHHs
ma ix 0620680peHHs

VY mpemaparax-BigOUTKax CTPaBoO-
XIIHOTO MUTHAJIHKa Kyped IOCIimKe-
HUX TPyl HaMHW BUSBJICHI KIITHHHU, SKi
BJIACTUBI IS MEepU(PEPUIHUX OPraHiB
remornoesy 1 JimMQornoesy: JiM(OIHTH,
iMyHOOIACTH, MPOIUIAa3MaTHYHI Ta II1a3-
MaTH4H1 KJITHHH, MOHOIIMTH, MakpoQa-
TH, PETHKYJISAPHI KJIITHHH, reTepodian
(nceBnoeo3uHoBinn) Ta ¢GidpodIacTH.
[Ipo iX HasBHICTH Yy CTPaBOXiTHOMY
MUTTAIHAKY NITaXiB MOBITOMIISUIA TaKOXK
innn pocnmiaauky (Klasing, 1999; Nagy
et al., 2005; Olah et al., 2003). Ymict
Ha3BaHUX MO KIIITHH HEOTHAKO-
BUii (Tabm. 1). YMICT peTHKYISIPHHUX KITi-
THUH i IpaxyBaTl HEMOXKJIABO, OCKLIBKU
BOHU MAaCKYIOTBCSI IHIITMMU KIIITHHAMH,
a (ibpobmactu 1 rerepodisu Tparis-
IOThCS y TIperapaTax-BigOUTKax B He-
3HAYHIA KIUJIBKOCTI, sIKa HE IiAIacThes
CTaTUCTUYHIN 00poOmi. Y 3B’sI3Ky 3
UM, B TaOiHIi | HaBeIEeHO MOKAa3HUKU
BMICTY KJIITHH JIIM(OITHOTO Psiy.

Hait6ipiny momysisiito KIIiTHH CTpa-
BOXIJJHOTO MUTIAITUKA Kyped CTAaHOBIISITh
nimdorurtu (Tabm. 1, puc. 1). OcobnuBic-
TIO TX OYZIOBU € BEIHKE SIIPO, SIKE 3aiiMae
Maibke Bech 00’€M KIIITHHH 1 papOyeTh-
cs 6a3oiIbHO. YMICT JiMQONUTIB He-
PIBHOMIPHO 301IbIIYETHCS Bl JOOOBOTO
(89,99 + 0,73 %) no 60-no6osoro (93,04
+ 0,64 %) BiKy. Lle minTBepmKye morme-
peIHi pe3yibTaTH HAIIUX JOCIHIIKEHb,
[0 MAKCUMAJIBHOTO PO3BHUTKY JiM(DOi-
HAa TKAaHWHA CTPAaBOXITHOTO MHTIAIHKA
Kype#t nocsrae y it 60 110, To0TO 111e 10
HACTaHHs CcTareBoi 3punocti. HaiGumbi
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IHTEHCHBHO yMICT JTiM(OIHUTIB 301Tb-
IIyeTbest y Kypei BikoM Bimg 10 mo 15
ni6 (ma 1,52 %), a HaltMeHI iHTEHCUBHO
—Bixg 15 mo 20 nmi6 (0,08 %). Y nrumi
90-180-m000BOr0 BiKY 1X YMICT 3aJH-
LIa€TbCS MPAKTUYHO OfHAKOBUM (92 %).
VY mrumi cTapuioro BiKy yMicT JiM¢o-
[UTIB HEPIBHOMIPHO 3MEHINYEThCS 1 Y
3-piuyHoMy Billi ckianae 88,74 + 0,94 %.

VY Kkypell ycix IOCHIIKEHHX TPYII
JM(OIUTH TPEACTABICHI TEePEBaXKHO
MaJIMMH 1 cepenHiMu popmamu. BomHo-
Yyac MaJIuX 3HaYHO OLTbIIIE, HK CEPETHIX.
Mauti miMQOIMTH MarOTh BEJIHKE SIAPO
13 3HAYHUM BMICTOM T€TEpPOXPOMATHHY,
y 3B’S13Ky 3 YUM BOHO (hapOyeThCs OLIBII
IHTEHCUBHO. SIOpO OTOYEHE BY3HKOIO

CMY)KKOIO IIMTOIUIa3MH. YMICT Mayux
JMQOIUTIB Y Kypel BIKOM BiJl OIHI€T
1o 180 mi0 xonuBaeTbes B Mexax 85,25
+0,94 - 87,28 £ 0,91 %, y 210-1060B0-
ro—3-piyHoro BiKy BiH JCIIO0 MEHIIUH i
cranoBuTh Big 80,25 + 0,73 mo 82,55 +
0,84 % (tabm. 2). Cepenni miM¢pouTu
MaroTh OUIBIINI 00’ €M IIUTOILIA3MH, HIXK
MaJti. [HTCHCHBHICTh HACHYCHHS TX sij1ep
reTepOXPOMATHHOM 3alMa€e CepeHE To-
JIOKEHHST MK BEJTMKAMHM 1 MaJIMMU JIIM-
(douuTamMu. YMICT cepeHix JIMQOIUTIB
y Kypeii Bi 1060Boro 1o 180-1060B0T0O
BiKy KoJMBaeThcs B Mexkax 10,90 +
0,76 —13,10£0,75 %, ay nruui 210 nid
1 crapiie iX yMiCT 3pOCTa€e i CTaHOBUTH
Bix 14,72 £ 0,79 no 17,65 + 0,94 %.

1. YmicT kaiTuH JiMpoiAHOrO psily CTPABOXiAHOIO MUIIATUKA Kypei
Yy HOCTHATAJLHOMY nepioai ouTorenesy, % (M +m), n =4

Bik xypeii ImyHoOnactu JlimpounTn Hpgg;a;xggggn i Migggﬁ?;;; i
1 noba 9,19+0,76 89,99 +0,73 - 0,82+0,23
5 ni6 8,58 £ 0,59 90,51 + 0,54 - 0,91 +0,26
10 ni6 8,06 £ 0,70 91,01 = 0,66* - 0,93+0,21
15 ni6 5,61 +0,38* 92,39 +£0,53* 0,45+0,18 1,55 +0,24*
20 ni6 5,34+ 0,42 92,47+ 0,50 0,62+0,21 1,57 +0,23
25 ni6 5,17+0,43 92,58 £0,61 0,61 £0,21 1,64 £ 0,26
30 ni6 4.82+042 92,92 + 0,60 0,64 +0,22 1,62 +0,25
60 1i6 5,09 £0,55* 93,04 £ 0,64 0,85+0,24 1,02 +0,23
90 ni6 481+0,58 92,43 +£0,77 1,06 +0,21* 1,70 £ 0,27
120 nid 4,99 +0,47 92,68 +£0,51 0,97 +0,27 1,36 £0,23
150 nid 4,96 + 0,60 92,19 +£0,55 1,07 +£0,28* 1,78 £0,35
180 nid 4,42 +0,33 92,33 +£0,44 1,59 +£0,24 1,66 +£0,27
210 nid 6,97 + 0,65%** 89,26 + (,72%* 1,76 £0,32 2,01 +0,30%*
240 nid 5,05+0,53 89,94 £ 0,45 2,70 +0,32* 2,31 +£0,33
270 nid 5,51+0,59 89,40 + 0,64 2,48 +0,39 2,61+0,37
300 ni6 6,04 +0,85* 88,87+ 0,97 2,34+ 0,40 2,75+0,37
1 pik 5,54+ 0,58 89,27 + 0,56 2,73 +£0,29 2,46 +0,31
2 poku 5,78 £0,65 88,75+ 0,87 2,65+ 0,49 2,82+0,54
3 poxn 6,09 + 0,99* 88,74 + 0,94 2,39+ 0,44 2,78 £0,48

Hpumirka: * - P <0,05; ** - P<0,01; *** - P<0,001 mopiBHAHO 3 HOKa3HUKOM Y TIOTIEPE/IHIH rpyTi
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Puc. 1. KiiTuHu AisIHKH cTPaBOXiTHOT0 MUTAJINKA KypPKH BikoM 15 1i0.
Ipenapar-Bindurok. ®apoyBanns 3a Paiitom, x 1000: 1 — mani nimpouuty;
2 — cepenHi nimdoruty; 3 — BeTUKHA giMponut; 4 — hidpodmact

VYmict Benmmkux — JTiMQOIHTIB Y
mpernaparax-BiqjOUTkax  HaWMEHIIUH.
Sapo mux kmitHH cnabobazodinbHe,
MICTUTh JAPIOHI I'PYIOYKH T€TepOXpo-
MaTUHY 1 OTOYCHE TOHKOIO CMY>KKOIO
[UTOIUIA3MU. YMICT BEJTMKHUX JIM(OIIH-
TiB y Kype# BikoM Bij oaHiei 10150 mi6
KOJIMBA€ETHCA B Mexkax 1,32+0,19-2,07
+ 0,18 %, a'y 180-g060BOr0o—3-piuaoro
BIKY BiH Jienio Ounpmuii (Big 2,28 + 0,17
10 2,90 £ 0,31 %) (Tabmn. 2).

IMyHOOMacTH € KIITHHAMH I1'SITOTO
kimacy mimdorronoesy  (Vershigora,
1990). Bonu Oiibii 3a JTiMGOLIUTH, OK-
pymioi, abo 31erka BUIOBKEHOI (opmu
(puc. 2). O6’em ix cimabobazodiTbHOL
[UTOIUIA3MU 3HAYHO TIEPEBUIIYE TaKU
LUTOIIa3MH JiMQoI1uTiB. BoHa moMiTHa
Y BUIVISIII BY3bKOI CMY)KKH HEOITHAKOBOI
TOBIIWHH, 5IKa OOMEXYE SIIPO MOBHICTIO
a00 YacTKOBO. SJIpo KyJscTe MICTHUTh
MePEBAKHO J1BA SACPIT XPOMATHH PiB-
HOMIPHO PO3MOJIJICHUH Y HYKJICOTLIA3Mi.
YactuHa TreTepoxpoMaTHHy (iKcoBaHa
1o sijpepHoi 000710HKH. [IeBHUX 3aKOHO-
MipHOCTEH 301IbIICHHS 200 3MEHIIICHHS

IMYHOOJIACTIB Y BIKOBOMY acIeKTi Kypei
MU He BusiBHIM. HaitOinmpmmid ix ymict
OyB 3apeecTpoBanuil y 1o60Bomy (9,19 +
0,76 %), a naiimenmuii — y 180-g060B0-
My Billi Kype# (4,42 + 0,33 %) (tabum. 1).
Ha npenaparax-BiiouTKax CTpaBOXiTHO-
TO MHUTJAJIHKA Kyped yciX ITOCITiKeHUX
TpyI OKpeMi iIMyHOOIacTH 1 JiM(OIHUTH
3HAXOJMJIMCH Y CTaHi MIiTO3Yy.
[TnasmaruyHi KIITHHA  (TJ1a3MOLH-
TH), SK BIZIOMO, € KIHIICBOIO CTaJi€l0
mudepeniianii B-mimdornuTie i 3a cBo-
€10 CTPYKTYpOIO Ta (PYHKIIIE 3HAYHO
BIZIPI3HAIOTHCA B HUX. L{e BHCOKOCTIe-
iaJ1i30BaHi KJIITHHHU, OCHOBHA (DYHKIIis
SKMX — CHHTE3 1 CeKpellisi iMyHor1o0y-
niniB (arturin) (Vershigora, 1990). Hes-
putiME (hOpMamMH TIa3MaTHYHUX KITITHH
€ nporuta3MoruTi. OCTaHHI HEBEITUKHX
PO3MIpiB, B HyKJIEOIMIa3Mi simpa Oararo
reTepOXPOMATHHY, SIKHI TIEPEBAXKHO (iK-
COBaHM JI0 HYKJICOJNIEMH y BUIVISIL (i-
Typ TPUKYTHOI 1 TparerienoaioHoi popm.
[utomnasma ¢apOyeTbess 0a30(piIBHO.
B mmasmarudHEX KIITHHAX SAPO PO3-
TallloOBaHe OUIBII EKCIIEHTPUYHO (pHC.
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2. YMicT pi3HHX rpyn JiM(pOUNUTIB CTPABOXiAHOT0 MUTIAJIMKA Kypeii
Y NOCTHATAJILHOMY nepioai oHTorenesy, %o, M + m, n = 4

. . JlimpoumTn
Bik kypeii - - -
Maui Cepenni Benuki
1 noba 85,37+ 0,86 12,61 £ 0,94 2,02+0,25
5 ni6 85,66 + 0,83 12,27 +£0,87 2,07+0,18
10 ni6 87,06 +0,71* 11,13+0,78 1,81 £0,16*
15 ni6 85,53+ 0,86 13,10 £0,75%* 1,37+0,23
20 ni6 86,27 £ 1,03 11,93 +£ 1,06 1,80 +0,14
25 ni6 87,28 £0,91 11,124+0,95 1,60 +£0,14
30 ni6 85,69 +£0,93 12,99 £0,95 1,32+0,19
60 116 87,07 £ 0,66* 11,02 + 0,68 1,91+£0,16
90 ni6 85,94+ 0,65 12,03 + 0,71 2,03 £0,20%
120 ni6 87,08 +0,71* 10,90 £+ 0,76* 2,02+£0,22
150 ni6 85,25+ 0,94* 12,82 +0,87* 1,93 £ 0,20
180 1i6 85,69+ 0,76 11,92 + 0,82 2,39 £0,23*
210 ni6 82,12 + 0,66%* 14,98 + 0,74* 2,90 +0,31
240 ni6 81,33+ 0,88 16,03 £0,91* 2,64 +0,23
270 ni6 82,55+ 0,84* 15,00 £ 0,82 2,45+ 0,26
300 ni6 81,98+ 0,85 15,54 £ 0,80 2,48 +0,22
1 pik 81,56 + 0,68 16,16 £ 0,74 2,28+0,17
2 poku 82,47 +0,74 14,72 £0,79* 2,81+£0,32
3 poku 80,25 +0,73 16,95 +£0,76* 2,80+0,29

Mpumitka: * - P<0,05; ** - P<0,01; *** - P<0,001 HOpiBHSHO 3 ITOKA3HUKOM Y TTOTIEPEIHIN TPy

90-n060Boro Biky (b). [Ipenaparu-Bindntku. ®apoyBanus 3a Paiitom, x1000:
A. 1 —nimdonury, 2 — imynoonactu. b. [Tna3marmana xinituaa
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2). B HphOoMy 100pe BUpaxKkeHi Tpyaou-
KA KOHJCHCOBAHOTO T'E€TEPOXPOMATHHY,
SKi (POPMYIOTH XapaKTepPHUIH PUCYHOK Y
BUDIS CIHUIL Koyeca abo 1udepona-
Ta TOOWHHHKA. bins smpa moMiTHA 30HA
npocsiTieHHs. O0’em 0a3o¢hiipHOT 1H-
TOIUIa3MHU 3HAYHO TIEPEBUILYE 00’ €M
sapa. [lporurasmonuTr i TUIA3MOLUTH
BUSIBILIIOTBCSL Ha TIperiapaTax-BiIOUTKax
B HEBEIMKIA KIJIBKOCTI, IOYMHAIOYU 3
15-mo6oBoro Biky kypeii (0,45 + 0,18 %)
(tabmn. 1). I3 30iabIICHHAM BIKY MTHII,
YMICT ITUX KIIITHH, 3pOCTAE | MAKCHUMAaJTb-
HOTO 3HA4YCHHS HAaOyBa€ y ONHOPIYHHX
(2,73 £ 0,29 %). 3a wmeii mepiox BMiCT
MPOIIA3MOIMTIB 1 IJIa3MOIUTIB 301Tb-
IIyeThCsT Maibke y 6 pasiB. 30UTbIICHHS
iX yMicTy BiIOyBa€ThCs HEPIBHOMIPHO.
VY kype#t BikoM Bix 15 10 120 1i0 BiH KO-
JmBaeThes B Mexkax 0,45+0,18 — 1,06+
0,21 %, Bix 150 10 210 i6 — 1,07 £ 0,28
— 1,76 £0,32 %, a Bix 240 110 1 10 oHO-
ro poky — 2,34 + 0,40 — 2,73 £ 0,29 %.
VY Kypei#i cTapmioro Biky BMICT IpOILIa3-
MOLIMTIB 1 IJIA3MOLMTIB AEII0 MEHIIUH
1 CTAaHOBHTH BiAMOBITHO 2,65 + 0,49 (y
2-piunux) ta 2,39 £+ 0,44 % (y 3-piuHux).

MoOHOUUTY € TIOTIepeTHIKAMH MaKpO-
¢ari (Vershigora, 1990). Born maroth

3HAYHI PO3MIPH Ta MiAKOBOMOAIOHE abo
600omomibHe simpo (puc. 3). Y sapi rpy-
JOYKH TETEePOXPOMATHUHY PpO3TAIIOBa-
Hi PIBHOMIPHO TO BCili HYKJICOILIA3Mi.
Makpocaru BiTHOCSTE 10 CUCTEMH MO-
HOHYKJIeapHUX (paroruriB. BcraHose-
HO, 1[0 BOHU OEpyTh y4acTb y PO3BUTKY
IMYHHHX peaKiii 3a il aHTUTCHIB, 1O €
XapaKTEePHOIO OCOOIUBICTIO TTepU(epHd-
HUX OpraHiB remorioesy i JiMdonoesy
(Bolotnikov, Konopatov, 1993; Davison,
2008; Nedospasov, 2012).

Makpodaru MarTh HEIpPaBIIBHY,
BUTATHYTY (OpMYy 1 OBaJibHE SIpO, B
SIKOMY € HEBEJIHKa KUTBKICTh TeTEPOXPO-
Mmaruny (puc. 3). OcranHiil pikcoBaHUi
110 OOOJIOHKH SI/Ipa 1 YaCTKOBO PO3IIHIIC-
HUH y HykJeoruia3mi. [luromnnasma 3a-
1iMa€e 3HaYHUI 00’ €M Ta yTBOPIOE BUPO-
CTH pi3HOT (OPMH 1 BETUUHHHU.

Ha mpemaparax-BigOUTKax yMICT
MOHOIIUTIB 1 MakpogariB He3HaAYHHH
(Tabn. 1). BiH HepiBHOMIPHO 3pocTae
i3 301IbIICHHSIM BiKy Kype# Bin 0,82 +
0,23 % (y no6oBux) no 2,82 + 0,54 %
(y 2-piunmx). 3a meil mepiof iX ymicT
30LIBIIyeThCS Maibke y 3 pasu. 3011b-
IICHHS BMICTY MOHOITUTIB 1 Makpogaris
BiZOyBaeThCsI HEPIBHOMIpPHO. Y Kypeit

Puc. 3. Monouut i Makpodar (moka3ati cTpijikaMu) JiITHKH CTPABOXITHOTO
Murgajauka Kypeii. Ilpenaparu-sinourku. ®@apoysanns 3a Paiitom, x 1000:
A (90 1i6) — monorwT; b (300 11i6) — makpodar
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BIKOM Bijl OfiHi€l 10 25 110 BiH 3pocTae
Bix 0,82 + 0,23 mo 1,64 + 0,26 %, y
kypetd Bix 30 mo 180 mi0 xonuBaeThCs
B mexax 1,02 £ 0,23 — 1,78 + 0,35 %,
Bix 210 1i6 10 OMHOTO POKY TaKOXK KO-
JUBaeThCs B Mexkax 2,01 £0,30 2,75+
0,37 %, a 'y Kypeii BIkOM 2 pOKHU JOCATAE
MaKCHMAIJIbHOTO 3HAUCHHS i CTAHOBHUTH
2,82 £ 0,54 %. V nTumi BiKoM 3 pokH
[Ie 3HAYCHHS IO MEHIIE 32 2-PiYHHX 1
nopisHIoe 2,78 + 0,48 %.

PeTukynspHi KIITHHH YTBOPIOIOTh
OoCHOBY JiM(DoinHOT TKaHWHHU. BBaxca-
IOTh, II0 BOHU CTBOPIOIOTH CHienu(idHe
MIKPOOTOUCHHS, B SIKOMY IIPOXOIHTH
JudepeHIiamist JiMPOIUTIB Y edek-
topHi kiitiHH (Bolotnikov, Konopatov,
1993). Cnig 3a3HaYUTH, 10 BUSBUTH
PETUKYISIPHI KIITHHA Ha Mpernaparax
HA/I3BHYAHHO BaXKKO. BOHM MacKyIOTh-
csl KIITHHAMH JiMdoinHoro psay. Pe-
TUKYJSIPHI KIITHHA MAalOTh YHCIICHHI
po3rajyXeHi BIAPOCTKH. S1Ipo B HHX
pO3MillIeHe B IIEHTPI, BOHO KPYIHE, Tie-
pEeBaXXHO OBANBHOI (hopMH. Y HBEOMY €
OJTHE siIepIie 1 HEBEIMKA KIIBKICTh TeTe-
POXPOMATHHY.

®didpobmacT €  TPOIYLECHTAMH
CKJIAZIOBUX KOJAr€HOBUX 1 EIaCTHYHHUX
BOJIOKOH BOJIOKHHCTOI CIONyYHOI TKa-

HuHU. Le KIITHHU BJIAcHOI IJIACTHHKU
CIIN30BOT OOOJIOHKH Ta TIiJICIIU30BOI OC-
HOBH TpPyO4YacTHX OpTraHiB TPaBICHHSI
(Kiselova, 1994). ®ibpobnactu po3Ta-
[IOBaHI IMOOJMHIN a00 CKYMYCHHSIMH,
0 3B’S3aHi MO3aKJIITHHHAM MaTpHK-
coM. Ili KIITHHM MAalOTh BHUIOBKCHY
abo BepeTeHOMoniOHy GopMy 3 Biapo-
CTKaMH, OBaJbHE a00 BUIOBKCHE SIIPO
3 noOpe BUPAKECHHM XPOMATHHOM Ta
1-2 snepusamu (puc. 4). [lepudepuuna
YacTHHA IXHBOI IIUTOILIA3MH CITa0KO 3a-
OapBITIOETHCS 1 HEMAE YITKUX MEK.

BusiBnieHI y CTpaBOXiJHOMY MHUIIa-
JIUKY TeTepodinu (MceBaoeo3nHodim) €
CKJIQJIOBUMH TPAHYJISIPHUX JICHKOILMUTIB 1
BUKOHYIOTh 3aXHCHY (yHKINIO (puc. 5).
BoHu € aHaioramu HeWTpodLIB MIIalCH-
TapHUX ccaBiiB. [erepodimu npeacras-
JICHI HeIeTeHEPAaTUBHIMH Ta JETeHepa-
TUBHUMH (popmamu (puc. 5). Llurorazma
HEJIeTCHePaTHBHUX TPAHYJIOLHTIB Maihke
0e30apBHa 1 MICTHTh €O3MHOMLIBHI Ipa-
HYITM TIaJIM4Konoaionoi ¢opmu. [ere-
HEpaTUBHI TPAHYJIOLUHUTH € PEaKTHBHOIO
(hopMoro, IIUTOILIA3MA SIKUX TIPEICTaBIIC-
Ha BIIPOCTKaMH 3HAYHOI JTOBKHUHU. [ere-
PO MarOTh TEHJICHIIIIO J0 3MIICHHS
Ha repudepiro BiIOUTKA, 10 YCKIIAIHIOE
MIPAaXyHOK [MX KIIITHH.

Puc. 4. ®iopodacTu (moxazaHi cTpisikaMu) JUISIHKH CTPABOXiTHOTO MUITIAIMKA
kypeii. [Ipenaparu-sinourku. @apoysanus 3a Paiitom, x 1000:
A. (90 1i6), b. (270 nid)
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Puc. 5. JlereneparuBHi Ta He AereHepaTuBHi rerepodinm (mokasasi crpijikamn)
JiISTHKH CTPaBOXiAHOro Muraaanka kypei. [Ipenaparu-sinontkm.
®apoOyBanns 3a Paiitom, x1000: A. (180 1i6) — nereneparuBHi
ta b. (1 pik) — He AereHepaTuBHi rerepodinu

Bucnosexu i nepcnekmuéu

VY cknaji KIITHH CTPaBOX1THOTO MHUT-
JIaJIMKa Kypel BUSBIISFOTHCS JIIM(OLHTH,
iMyHOOJIACTH, MPOIJIa3MaTHYHI Ta TI1a3-
MaTH4Hi KJIITHHHA, MOHOIIUTH, Makpopa-
I'M, PETUKYJISPHI KIITHHH, reTtepodiau
ta (idbpodmactu. Cepen HUX HAWOLIBIIE
nimpomuriB. Ix ymicT HepiBHOMIpHO
30UIBIIYyETRCST 10 60-7000BOTO BIKY, Y
Kypeit Bikom 90-180 mi6 BiH 3ayuina-
€ThCSL MPAKTHYHO OJHAKOBUM, & y MTHI
CTapIIOro BiKy — JICIIO 3MCHIIYEThCS.
TTpoIIa3MONUTH 1 TIa3MOIMTH BHUSIBIISI-
IOThCS Ha Tperaparax-BilOUTKax B He-
BEJIMKIM KIJILKOCTI, IIOYMHAIOUHM 3 15-10-
00BOIO BiKy Kypeid. I3 3011bIIeHHSIM BIKY
NITHII, YMICT IIUX KIITHH, 3pOCTA€E 1 MaK-
CHMaJIbHOTO 3HAYeHHsl HaOyBa€e y OIHO-
pIYHHX. YMICT MOHOIMTIB i Makpodaris
Ha Iperaparax-BiIONTKAaX HE3HAYHUM.
BiH HepiBHOMIPHO 3pocTae i3 301IbIIIEH-
HSAM BIKYy Kyped 1 MakCHMaJbHUX 3Ha-
YeHb HaOyBae y 2-piyHOMY Billi Kypeu.
PetukyssipHi KJIITHHA (HOPMYIOTH OCHO-
By CTPaBOXiJJHOTO MHIJIAIIMKA 1 Macky-
FOThCS KJIITHHAMH JTIM(BOITHOTO psfy, a
(bi6pobnacTH 1 rerepodiau MiCTATHCSA B

HE3HAYHIN KIJIBKOCTI, sIKa HE IIacThes
CTaTUCTUYHIM 00pOOIIi.

TTomanpun AOCHIIKEHHSA IOLIIBLHO
CIPSIMyBaTH Ha BUBYCHHS CyOIOITYIIs-
i TiM(ONKUTIB, EKCIPECYHOUYNX aH-
tureaHi Mapkepu CD4+ (T-xemmepm),
CDS8+ (T-umrotokcnuni/T-cynpecopn),
CD20+ (3pini B-nimdonutn) i HassBHO-
cTi remonoeTnuHuX KiaituH (CD34+) y
CTPaBOXiTHOMY MUTHAIHKY Kypeil.

References

Avtandilov, G. G. (1990). Meditsinskaya morfo-
metriya [Medical morphometry] M. Medit-
sina, 192. (in Russian)

Bolotnikoy, I. A., Konopatov Y. V. (1993). Praktich-
eskaya immunologiya sel’skokhozyaystven-
noy ptitsy [Practical immunology of poultry].
Sankt-Peterburg: Nauka, 30. (in Russian)

Davison, F., Kaspers, B., Schat, K. A. (2008). Avi-
an Immunology. Great Britain, Elsevier, 481.

Dyshlyuk, N. V. (2010). Rozvytok stravokhidnoho
myhdalyka kurey u postnatal'nomu periodi
ontohenezu [Development of esophageal
tonsil of chickens in the postnatal period of
ontogeny]. Bulletin of Dnipropetrovsk State
Agrarian University, 1:115-118. (in Ukrainian)

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 23



H. B. QuwntoK

Dyshlyuk, N. V.
stravokhidnoho

(2018). Makrostruktura
myhdalyka  vaktsyno-
vanykh kurey [Macrostructure of esoph-
ageal tonsils of vaccinated chickens]. Sci-
entific Bulletin of the National University of
Life and Environmental Sciences of Ukraine,
293:52-57. (in Ukrainian)

Khomych V. T., Dyshlyuk N. V. (2014). Sub-
mikroskopichna budova klityn poverkhnev-
oho epiteliyu stravokhidnoho myhdalyka
kurey [Submicroscopic structure of cells
of superficial epithelium of esophageal
tonsils of chickens]. Scientific and Tech-
nical Bulletin of the NDC of Biosafety and
Environmental Control of APC Resources.
Dnipropetrovsk, 3(2):33-38. Url: http://
biosafety-center.com/wpcontent/up-
loads/2015/03/Xomuny-Auwntok pdf

Khomych V. T., Dyshlyuk N. V., (2015). Morfo-
funktsional'nyy stan limfoyidnoyi tkanyny
imunnykh utvoren’ stravokhodu i shlunka
kurey vikom 180 dib [Morphofunctional
state of lymphoid tissue of immune forma-
tions of esophagus and stomach of chick-
ens 180 days old]. Naukovotekhnichnyy
byuleten’ NDTS biobezpeky ta ekolohich-
noho kontrolyu resursiv. APK. Dniprope-
trovsk, 1(3): 41-45. Url: http://biosafety-
center.com/wp-content/uploads/2015/06/
Xomumu-Auwntokl.pdf

Khomich, V. T., Mazurkevych, T. A., Dyshlyuk, N.
V., Stehney, Zh.H., Usenko, S. I. (2019). No-
mina Histologica Veterinaria. Mizhnarodna
veterynarna histolohichna nomenklatura
(Terminolohichnyy slovnyk) [Internation-
al Veterinary Histological Nomenclature
(Glossary)]. K.: TOV «KOMPRYNT», 276. (in
Ukrainian)

Kiselova, A. F., Chernishenko, L. V., Radzikovs-
kiy, A. P., Keysevich, L. V. (1994). Obshchaya
morfologiya i patologiya immuniteta [Gen-
eral morphology and pathology of immuni-
ty]. Naukova dumka, 203. (in Ukrainian)

Klasing, K. C. (1999). Avian gastrointestinal
anatomy and physiology. Semin Avian Exot-
ic Pet. Med., 8:42-50.

Kovtun, M. F., Kharchenko, L. P. (2005).
Limfoidnyye obrazovaniya pishchevari-
tel’noy trubki ptits: kharakteristika i
biologicheskoye znacheniye [Lymphoid
formations of the bird’s digestive tube:
characteristics and biological signifi-
cance].Vestnik zoologii., 6(39):51-60. (in
Ukrainian)

Krok, G. S. (1962). Mikroskopicheskoye stroy-
eniye organov sel’skokhozyaystvennykh
ptits s osnovami embriologiya [Microscop-
ic structure of agricultural birds with the
basics of embryology]. Ukr. ademiya s.-kh.
nauk, 87. (in Ukrainian)

Kum, S., Eren, U., Sandikci, M. (2006). Al-
pha-naphtyl acetate esterase (ANAE) ac-
tivity and plasma cells in the oesophageal
tonsils of chickens. Revue Méd. Vét.,, 6
(157):326-330.

Maslyanko, R. P. (1999). Osnovy imunobiolohiyi
[The basics of immunology]. Lviv: Vertical,
472. (in Ukrainian)

Nagy, N., Igyartd, B., Magyar, A. (2005). Oe-
sophageal tonsil of the chicken. Acta Veter-
inaria Hungarica, 53:173-188.

Nedospasov, S. A. (2012). Vrozhdennyy immu-
nitet i yego mekhanizmy [Innate immunity
and its mechanisms]. Moscow: Nauchnyy
mir., 100. (in Russian)

Olah, 1., Nagy, N., Magyar, A., Palya, V. (2003).
Esophageal tonsil: a novel gut-associ-
ated lymphoid organ. Poultry Science,
5(82):767—770.

Selezney, S. B. (1999). Strukturnaya organizat-
siya immunnoy sistemy ptits i mlekopitay-
ushchikh [Structural organization of the
immune system of birds and mammals].
Moscow, 15. (in Russian)

Usenko, S. I. (2018). Morfolohiya stravokhid-
noho myhdalyka ta imunnykh utvoren’
shlunka ptakhiv [Morphology of esoph-
ageal tonsil and immune formation of
stomach birds]. Kyiv, 27. (in Ukrainian)

Vershigora, A. E. (1990). Obshchaya immu-
nologiya [General immunology]. Kyiv: Vish-
cha shkola, 736. (in Ukrainian)

24| ISSN 2663-967X

YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK

Vol. 11,Ne 1,2020



KnimuHHul cknad cmpasoxioHo20 Mu20anuKa Kypeli y mocmHamarsHoMy repiodi oHmozeHe3sy

Dyshlyuk N. V. (2020). THE CELLULAR COMPOSITION OF THE ESOPHAGEAL TONSIL

OF CHICKENS IN THE POSTNATAL PERIOD OF ONTOGENESIS. Ukrainian Journal of

Veterinary Sciences, 11(1): 15-25, https://doi.org/10.31548/ujvs2020.01.002

Abstract. In mammals, the first protective barrier to antigen entry through the digestive
system is the Valdeier-Pirogov pharyngeal lymphoid ring, which is absent in birds. In the latter,
this function is performed by the esophageal tonsil, which belongs to the peripheral organs of
hematopoiesis and lymphopoiesis. In them, due to the effects of antigenic stimulation, T- and
B-lymphocytes differentiate into effector cells that cause specific immunity.

The subject of the study was the esophageal tonsil of a cross Chever 579 from one to 300
days—old and 1, 2 and 3 years. When performing the work used conventional classical methods
of cytological research. Cytological studies were performed on imprinted preparations, which
were stained with Wright commercial paints LekoDiff 200 (Erba Lachema, Czech Republic) and
Papagenheim paints Hemocolor (Merck, Federal Republic of Germany). They were studied using
an Olympus microscope (x1000).

Lymphocytes, immunoblasts, proplasmocytes and plasma cells, monocytes, macrophages,
reticular cells, heterophils and fibroblasts are found in the cells of the esophageal tonsil of chick-
ens. Most of them are lymphocytes. Their content increases unevenly to the 60-days-old bird. In
chickens 90-180 days-old it remains practically the same, and in older individuals it decreases
somewhat. Proplasmocytes and plasmocytes are found in imprints in a small amount, starting at
15 days-old of chickens. With increasing age of the bird, the content of these cells increases and
the maximum becomes in one years of chickens. The content of monocytes and macrophages on
the drug-imprints is negligible. It increases irregularly with increasing age of chickens and reach-
es maximum at two years of chickens. The reticular cells form the basis of the esophageal tonsil
and are masked by cells of the lymphoid row, and the fibroblasts and heterophils are contained in
a small amount that cannot be statistically processed.

Keywords: chickens, esophageal tonsil, lymphoid tissue, cells of the lymphoid row, reticular
cells, heterophils, fibroblasts
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Abstract. Inflammation of the deep structures of the eye in cattle, in particular the
vasculature, is rarely diagnosed, the cure rate is very small, due to insufficient study of
diseases of the vascular tract of the eye.

Inflammation of the vascular tract (uveitis) in cattle rarely becomes the object of scientific
research, despite its prevalence.

Uveitis, like many other diseases of the organ of vision, often leads to blindness, such
animals are forced to cull, causing significant economic damage to agriculture.

The disease has been poorly studied in productive animals, with the exception of horses,
however, the literary sources concerning uveitis in cattle are isolated and unsystematic.

Bovine uveitis requires a thorough and comprehensive study of the features of
etiopathogenesis, symptoms, diagnosis, and the development of rational therapy.

The article highlights the clinical symptoms of fibrinous uveitis of streptococcal
etiology in cattle. Fibrinous uveitis is characterized by involvement in the inflammatory
process of the iris and ciliary body.

The disease is accompanied by sequential complications: synechia; cataracts and
glaucoma; lysis of the lens and vitreous body, which leads to subatrophy of the eye.

In the development of fibrinous uveitis streptococcal etiology should distinguish four
stages: inflammatory hyperemia of the choroid; stage of fibrinous exudation and synechia;
glaucoma and cataract stage, lens resection; enophthalmos.

The disease stages consist of two phases: the phase of septic inflammation; phase of
autoimmunization (phakogenic uveitis).

Keywords: uveitis, cattle, eye, fibrinous, streptococcal, organ of vision

Introduction Inflammation of the vascular tract

(uveitis) in cattle, despite its frequent

Diseases of the deep structures of the  occurrence, very rarely becomes the
eye in cows, in particular the choroid, are  subject of scientific research.

rarely diagnosed and even less likely to be Uveitis, like many other diseases
treated due to insufficient knowledge ofthe  of the organ of vision, often leads to
diseases of the vascular tract of the eye. blindness, such animals are forced to be
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rejected, which causes significant eco-
nomic damage to agriculture.

Analysis of recent researches
and publications

The disease has not been studied in
productive animals: horses are a rare ex-
ception (Schwink, 1992, Witkowski et.
al., 2016, McMullen et. al., 2017, Launois
et. al., 2019). On the contrary, reports of
uveitis in cattle are single and unsystem-
atic (Laven, et. al., 2006, Hidayet Metin
Erdogan, 2010, Schnee et. al, 2015).

This requires in-depth and compre-
hensive study of the features of etio-
pathogenesis, symptoms, diagnosis and
development of rational therapy for cat-
tle with uveitis, which makes the pur-
pose of our work.

Materials and methods
of research

The work was performed at Separated
subdivision of NULES of Ukraine “Ve-
lykosnytinske Education and Research
Farm named after O. Muzychenka”, Sep-
arated subdivision of NULES of Ukraine
“Agronomic Research Station”, Sepa-
rated subdivision of NULES of Ukraine
“Education and Research Farm “Vorzel”.
Dispensary examination was subjected
to cattle of the black-horned breed aged
from 3 months to 7 years, which was kept

in Separated subdivision of NULES of
Ukraine. The control group included 143
healthy animals, experimental group in-
cluded 137 uveitis patient. Clinical and
statistical research methods used.

Results of the research
and their discussion

The fibrinous streptococcal uveitis
of the cattle is accompanied by changes
at the level of the whole animal organ-
ism, as well as by typical changes on the
part of the vision organ.

Sick animals are noticeably de-
pressed, they buried their heads in the
shade or looking for shaded places
(due to photophobia). In most sick an-
imals, wool is squished, loses its lus-
ter and looks dull. Indicators of body
temperature, respiratory rate, pulse and
scar reduction of animals in the control
(clinically healthy) and experimental
(patients with uveitis) groups are pre-
sented in table 1.

As we can see from the table, all the
investigated clinical parameters of ani-
mals in the experimental group (patients
with uveitis) are significantly different
from those of the animals in the control
group (clinically healthy animals). In
uveitis patients, body temperature, re-
spiratory rate, and heart rate were high-
er than the upper limit of normal. The
incidence of rumen reduction in patients

1. Clinical indicators of the general animals condition of the control
and experimental groups

Animals group tem]?)gfgture B(re;tﬁ?fuiz;e (}ifzﬁltﬁrli[tz ) redllf(:lggrelnrate
(°C) P P (per 2 minutes)
Control
(clinically healthy), 1 = 143 38,2+0,6 22,1+1,3 58,8+2,8 3,8+0,2
Experimental
(uveitis patient), 7 = 137 39,7+0,7 344+1,1 84,622 2,7+0,22
P <0,05 <0,05 <0,05 <0,05
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2. Indices of average daily milk yield in cattle of control and experimental groups

Animals group Daily milk yield, 1
Control (clinically healthy), n = 143 17,2+ 1,36
Experimental (uveitis patient), n =137 11,6 £1,24
P <0,05

with uveitis in animals was almost at the
border of the lower limit of normal, but
atony of the ruminant alimentary canal
in none of these animals was noted. In-
dicators of the general clinical condi-
tion indicate that the disease of cattle
for uveitis is accompanied by fever, ac-
celeration of respiratory rate and pulse,
slowing of motility of the ruminant ali-
mentary canal.

As we can see from the table, the
average daily milk yield in patients
with uveitis was 33 % lower than in the
animals of the control group, indicate
about the pronounced decrease in milk
productivity.

Thus, given the indicators of the
general clinical condition of the animal
body and the level of milk production,

uveitis inflicts significant losses to cattle
breeding, which in turn determines the
importance of diagnosis and treatment
of this disease.

The symptoms of uveitis are shown
in table 3.

The table illustrates the clinical signs
of uveitis were manifested by hyperemia
in 137 animals, edema, partial depigmen-
tation of the iris, smoothing its pattern and
relief — 96. Often there was exudation into
the eye chambers — 137. Exudate is often
fibrinous, yellowish or greenish chamber
of the eye, with a tendency to settle along
the lower edge of the eye chamber. Pupils
dilated, synechiae may appear — 19, often
posterior. Due to synechiae, the pupils may
become different in shape — 19. At the be-
ginning of the disease, photophobia — 137,

3. Clinical manifestations of cattle uveitis, n = 137

Symptoms Abs?ill:;: ta(l)r;ll? unt, Relative amount, %
Hyperemia 137 100
Edema and iris depigmentation 96 70
Eye exudation 137 100
Camera exudation 137 100
Synechia 19 14
Irregular pupil shape 19 14
Total synechia 28 20
Injection of the perilimbal regions vessels 137 100
Photophobia 137 100
Corneal opacity and/or edema 89 65
Eyeball hypotension 97 71
Eye subatrophy 31 23
Eyeball rupture 28 20
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superficial and deep injection of vessels of
the preembolic area — 137, discharge of
serous-catarrhal exudate on the surface of
the conjunctiva, with signs of inflammato-
ry hyperemia of the binder 137. Relatively
often, condensed exudate pellicles were
recorded on the surface of the connective
eye, which are relatively easy to remove
with a tampon. In some cases, opacities
were found, corneal edema was 89.

The disease was accompanied by
partial loss of vision and often ended
with subatrophy of the affected eye — 31.
Signs of sympathetic ophthalmia (transi-
tion of inflammation to the contralateral
healthy eye) in cattle with fibrinous uve-
itis streptococcal etiology did not occur.

One part of the animals had uveitis
accompanied by signs of conjunctivitis
(inflammatory hyperemia, exudation,
photophobia, etc.); in other of the ani-
mal, conjunctivitis symptoms appeared
at later stages of the disease, after symp-
toms of irritation and cyclitis.

Fibrinous exudation initiates a more
severe course of uveitis, which is ac-
companied by various complications,
primarily due to adhesion of the iris

mainly with the lens — posterior syn-
echiae that bind the free edge of the iris
with the lens capsule. The last can be
full (circle) and incomplete (semicir-
cle). This significantly complicates the
act of accommodation (reduced vision),
there is a strong pain due to the tension
of the ciliary muscle, swelling of the iris
increases, its bombardment occurs.

Full synechiae led to occlusion of
the pupil and increased intraocular pres-
sure, resulting in increased permeability
of the hematopoietic barrier followed by
opacification of the lens due to impaired
nutrition of the latter, infiltration by ex-
udate proteins and its cellular elements.
Ophthalmologically, in the center and
on the periphery of the lens, dark-gray
arrears were revealed.

The immunological response to
the lens, which haven’t immunologi-
cal tolerance by lymphocytes, was ac-
companied by an autoimmune conflict.
Sensitized lymphocytes that pass freely
through the broken hematopoietic barri-
er cause gradual and steady lysis of the
lens. This autoimmune conflict should
be considered as phakogenic uveitis.

—

Figure 1. Camera exudation
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Figure 2. Posterior synechia and cataracts

Figure 3. Eyeball baking in conjunction with glaucoma.
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Another specific symptom of the dis-
ease is hypotension of the eyeball. It is de-
tected by palpation of the turgor of the eye
(digital tonometry), and then confirmed
by tonometry according to Maklakov. The
average pressure is 14-16 mm Hg. This
symptom of the disease in our opinion is
not critical to the condition of the eyeball,
since hyposecretion of the liquid moisture
of the ciliary body very quickly occurs
hypersecretion, which, when incorrectly
treated, leads to uveal glaucoma.

Another important pathogenetic link of
fibrinous uveitis is glaucoma, which inev-
itably results from synechiae that disrupt
the evacuation of ventricular fluid (Fig. 3).

Glaucoma is accompanied by retinal
atrophy, and in severe cases (individual
animals) can lead to rupture of the eye-
ball with the loss of the lens and the re-

jection of the last from the composition
of the eyeball (fig. 4).

Autoimmune lysis of the lens is also
accompanied by dystrophy and resorp-
tion of a large part of the vitreous body.

In the absence of a rupture of the
eyeball (the vast majority of patients
with uveitis), the rigidity of the eyeball
is markedly reduced, its volume re-
duced, and it falls deeply into orbit. This
phenomenon appears in ophthalmology
called subatrophy of the eye.

Conclusions and future
perspectives of the study

Fibrinous uveitis of streptococcal
etiology in cattle is characterized by in-
volvement in the inflammatory process
mainly of the iris and ciliary body.

Figure 4. The rupture of the eyeball with the loss of the lens
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The disease is accompanied by the
sequential occurrence of the following
complications: 1) synechia; 2) cataracts
and glaucoma; 3) lysis of the lens and
vitreous body, which leads to subatro-
phy of the eye.

In the course of fibrinous uveitis of
streptococcal etiology of young cattle
should be distinguished four stages: 1)
inflammatory hyperemia of the vascular
membrane; 2) stage of fibrinous exuda-
tion and synechia; 3) stage of glaucoma
and cataracts, resection of the crystal-
line lens and 4 enophthalmos.

The stages of the disease are two
phases: 1) the phase of septic inflamma-
tion; 2) the phase of autoimmunization
(phakogenic uveitis).
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AHomauyia. 3ananeHHa 2AUbBOKUX CMpyKmMyp OKa y eenuKkoi pozamoi xydobu, 3okpema
cyOuUHHOI 060/10HKU, diazHOCMYoMbCA 0ocUMb PiOKo, 8i0COMOK 8usnikogysaHocmi dyxe manuli
yepe3 HEOOCMAMHIO BUBYEHICMb 30X80PHOBAHL CYOUHHO20 MPAKMY OKA.

3ananeHHA cyOuHHO20 mpakmy (yeeim) y eenukoi poeamoi xydobu pioko cmae 06’ekmom
HayKosux 00CniOHeHb, He OUBAAYUCL Ha 020 PO3Mo8Cto0HeHicme.

Yeeim, sk i 6a2amo iHWUX 30X80PHOBAHL OP2GHY 30pY, YaCMO MpPu3800UMb 00 crinomu. TaKuX MeapuH
BUMYLWEHO BUBPAKOBYOMb, WO HOHOCUMG CifTbCbKOMY 20Cro0apcmay 3HaYHUX EKOHOMIYHUX 36UMKie.

3ax80pto8aHHA Mano eusdyeHe y MPOOYKMUBHUX MBAPUH, BUHAMKOM € KOHI, OOHGK,
nimepamypHi Oxcepena, wo cmocyromeocs yseimy y eenukoi poeamoi xy0obu € noodUHOKUMU i

HecucmemamusosaHumu.

32| ISSN 2663-967X

YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK

Vol. 11,Ne 1,2020



KniHiyHa KapmuHa ¢ibpuH03H020 CMPErnmMoKOKK08020 yeeimy y 8esnuKoi poeamoi xyoobu ...

Yeeim senukoi poeamoi xy0obu nompebye 2nubokoeo i 8cebiyHozo sus4yeHHs ocobausocmeli
emionamoezeHesy, cumrnmomis, 0ia2zHOCMUKU i po3pobseHHA payioHanbHoi mepariii.

Y cmammi eucsimaeHi O0aHi w000 KaiHIYHUX cumnmomie ¢ibpuHo3Ho2o yseimy
CcMpenmoKoKoeoi emiosnoeaii y eenuxoi poezamoi xydobu. @ibpuHo3Hull yseim xapakmepu3yemoca
3any4eHHAM y 3ananbHuUli npoyec palidyxHoi 0600HKU OKa i yuniapHo2o mina.

3ax80pHOBAHHSA CYNPOBOOHYEMBCA NOC/TIO0BHUM BUHUKHEHHAM YCKAAOHEHb: CUHeXIl; Kamapakmu
i enayKomu; ni3ucy Kpuwmanuky i CKAUCMOo20 Mina, wo npu3sooume 0o cybampogii oka.

Y poszsumky ¢ibpuHo3H020 yseimy cmpenmoKoKoeoi emionogii csid po3pisHAMU Yomupu
cmadii: 3ananeHa einepemis cyOUHHOI 060/70HKU OKa; cmadia ibpuHO3HOT eKcydauil i cuHexii;
cmadia 2nayKomu | KAMapaxKmu, pe3eKkyia KpUWmMasnuKka; eHogmansm.

Cmaoii 30X80ptOBAHHA CKAAOAoMbCA i3 080X (ha3: ¢aza cenmuyHo20 3ananeHHs, ¢asa
aymoimyHisaujii (¢pakoeeHHuli yeeim).

Knroyosi cnoea: yseim, senuka poeama xy0oba, oKo, ¢ibpuHo3Hul, cmpernmorokosul, op2aH 30py

ModaHo 0o OpyKy 24 ciyHs 20202 poky
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AHomauyia. OOHiero 3 HalibinbWw nowupeHuUx Mpu4uH 3a2ubesi komie 8id Kapoiomionamili
€ HabpsK neaeHb. Pi3HI (hopMu 30X80PHOBAHHA MOMCYMb MAMuU pi3HOMaHIMHul nepebie i
00CMo8ipHO HEBIOOMO, K 8UABUMU MBAPUH, WO CXUsbHI 00 pO3BUMKY HABPAKY fne2eHs i
3a2uberii. [0A6a KAIHIYHUX 03HAK M08’A3aHA 3 HeOABHIMU CMpPecosuMU cUMyauyiamu (8iaum 0o
KAIHIKU YU MPaHcrnopmyeaHHs). [puyuHO po38UMKY CUMIIMOMIE 3a0ULLIKU € 3acmiliHi asuwa
Y IapeHXiMi niezeHsb, Wo po38UBarMbCA 8HACIOOK Mid8UUEHHS KiHUe80-0iacmorsiiyHo20 MUCKy
y nisomy nepedcepdi. [JocmosipHO He8idoMo, Xmo came 3 X8opux Komig binbwe cxusnbHul
0o rnossu HAbpPsAKy nezeHb ma 3azubesni. AHAnNI3 OaHUX siIMepamypu MioMeepoXye, Wo
00cnifxeHs y YboMy HaMpAMKY HedocmamHeo. Cmamms npucesYeHa ouiHyi napamempis,
wo Moxcymes bymu sukopucmaHi 05 ¢hopmysaHHs rpo2Ho3y repebiey 3ax8oprosaHHA. Lo
docniomcysaHux 2pyn bysu 8KAKOYEHi KOMU, 8/1GCHUKU SKUX 38ePHY/IUCL 00 KAiHIKU 3i cKapeamu
Ha nosAsy 3a0UWKU Ma 3HUMEHHS 3020/16HOT KMUBHOCMI y meapuH. ocobnusy ysazy Aemopu
38€pHynU HO MOKI MapKepu: CmyriHb PeHMeeHoM02iMHUX 3MiH, OGHI K/iHIYHO20 02/1s0y,
cmyniHb 3MiH Miokapdy s1ieo20 winyHO4YKa ma nepedcepos. 3a pe3ynbmamamu rMpoeedeHux
docniomceHHb byr1o 8uABMEHO, WO MapKepamu 3a2ubesi meapuH 8i0 KapoioeeHH020 HabPAKY
f1e2eHb MOXymo bymu: Criie8iOHOWEHHS WUPUHU /1i8020 rnepedcepds 00 WUPUHU aopmu
binbwe 2.2, cmyriHb peHMaeHos102iYHUX 3MiH Y NApeHXIMU s1e2eHb Ma 3HUMEHHS CUCMOIIYHOI
PyHKUIi cepuA. [TomoBUEHHA CMIHOK s1i8020 WAYHOYKA MA HOABHICMb CMOHMAHHO20
KOHMpPAcmysaHHs He 8171U8aH0Mb HA BUMUBAHHS y nepuwi OHi 2ocnimanizayii. Moxiueo, 0aHi
napamempu Marome 81U Ha 3a20s1bHy MpPUBasticMes H¥UMMmH.

Knruosi cnosa: Kim csilicekul, einepmpogiyHa Kapdiomionamis, pecmpukmus-
HaKkapoiomionamis, HAbPAK nezeHsb, iHmepcmuyiansHuUll MasmOHOK

* HaykoBuit kepiBHUK — JOKTOp Oiosoriuanx Hayk, npogecop M. L. L[BinixoBchKuii
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Axmyanvnicmeo

lToctpa cepreBa  HENOCTATHICTBH
(I'CH) € wHaWOLIBPII MOIIMPEHUM TIPO-
SIBOM PI3HUX Kap/iOMiONaTii CBICHKOTO
KOTa. XapaKTePHUMH CUMIITOMaMH € I10-
TipIICHHS JUXaHHs (TaxilmHOE, IUCIPOE),
3HIDKCHHSI TEMITepaTypy Tijia, MosBa ma-
TOJIOTTYHMX 3BYKIB ITiJI Yac ayCKyJIbTaIll
JIereHb Ta cepiist. HaiOiabmoro ckiiaaHi-
CTIO € Te, III0 3aXBOPIOBAHHS CEPIIS TPH-
BaJTHIA Yac MalOTh OE3CUMITTOMHUH TIepe-
0ir, iHO/Il HaBITh, KiJTbKa pokiB (Atkins et
al., 1992). Ha BinmiHy Biji co0aK, y KX
CHMITTOMH PO3BHBAIOTHCS TIOCTYIIOBO, Y
CBIMCBKOTO KOTa HAOpSIK JITCHb MOXKE
Mary panToBUil 1 Bakkuid mepeoir. Tlo-
siBa CHMIITOMIB 9acTO TOB’s3aHa 31 CT-
PECOBHMHE CHUTYAIliSIMH, IO HEIIOAABHO
BinOymucs. TaKUMU CUTYaIliSIMH MOXYTh
OyTH: BI3UT BJIaCHHKA KOTa JI0 KJIIHIKH
BETEPUHAPHOI MEIHIIMHU UTS TIAHOBO-
ro 0OCTeXEHHs TBapHHH, (ikcallis Jis
BCTAHOBIICHHS BHYTPIITHHOBEHHOTO
KateTepa abo BiIOOpPY KpOBI LIS JOCITI-
IUKeHHS Tomo. PantoBa rmosiBa KIIIHIYHAX
03HaK MO)Ke OyTH ITOB’s13aHA 3 BUKUIIOM
KaTeXoJIAMIHIB Y KPOB, IO CIPUYUHIOE
Ba30KOHCTPHKIIO, 30UIbIIYE CEPLCBHMA
Bukuj (Ferasin et al., 2003). B pesyinbra-
Ti MiJBUILYETHCSA TUCK Y TIOPOXKHUHI JIi-
BOTO IIIYHOYKA, Al — y JIIBOMY Tiepe-
cepmi i tereHeBux BeHax. Lle cripuaunse
MIIBUIICHHS TiIPOCTAaTHYHOTO THUCKY Y
JICTEHEBUX BEHAX Ta BHUIOTIBaHHS Pigu-
HU y 1HTEPCTHUIIATBHUI TPOCTIp JIETeHb
Ta IUIEBPATBHY [TOPOXKHUHY.

3MiHH B JICTCHSIX Ta IUICBPAIbHIN
MOPOKHUHI MOXKYTh OYTH BHSIBJICHI ITijT
9ac PEHTICHOJOTIYHOTO OCIHIIKSHHS.
XapakTepHUMH 3MiHAMU € TIOSIBA iHTEp-
CTHIIIaJIFHOTO MAITFOHKA B MTAPCHXIMI Jie-
T'€Hb PI3HOTO CTYIEHS TSXKKOCTI, BiTbHA
piiMHa y TPYAHIA MOPOXKHWHI, OLIBII
BUPAKCHUI BEHO3HUI MaJFOHOK JICTCHb.
B miTeparypi He ONMUCAaHO JOCTOBIPHO,

SKi caMe 3MIHM MOXKYTh BIUIMBATH Ha
MPOTHO3 Ta BIPOTIAHICTH BIHKUBAHHS,
SKIOIO Y TMAIi€HTa PO3BUBAETHCS HAOPSIK
nerens (Payne et al., 2013).

Memoro Hamoro 1ociimKeHHs OyI1o
BUSBUTH (DAKTOPH PHU3MKY CMEPTI KOTIB
3a KapAiOTeHHOTO HAOpPsKy JIeTeHb 3a
pi3HUX (HOpM KapAiOMiOMaTii.

Mamepinu ma memoou:
pempocnexmueéHe 00CTiONEHH

[IpoBeneHa  oIriHKa  3amuciB 3
CJNIEKTPOHHOT ~0a3W  JaHWUX  KIIHIKH
ZOOJIIOKC (Imutpisceka 39, PeByb-
koro 42B, M. KuiB) 3a mepioj i3 ciuHs
2016 no rpynens 2017 poky. byno Bu-
OpaHo KOTIB PI3HOTO BIKY i3 BCTAHOBJIC-
HUM [[IarHO30M «KapIiOTEHHUI HaOpsIK
nereHb». Jami Oymo IpoBeIeHO aHami3
3anmciB EXOKI Ta peHreHiBChbKUX 3HIM-
KiB IpyaHOI MOPOXHUHH. JlOCTiKEHHS
MIPOBOJIMIIACH Ha 0a3i BeTepUHAPHOT KITi-
Hiku Ha anapati ESAOTE MyLab 70 ta
Mindray DC7. Ilix yac ynsTpa3ByKOBOTO
JOCTIDKEHHs Oyl MPOBENeHI OCHOBHI
BUMIPIOBAHHS PO3MIPIB CepIls, SKICTh
300pakeHHS Oyina BHCOKOIO. Y 3amci
JIOCTIDKEHHSI MaJld MICTUTHCS] PO3MIpH
JIBOTO IITYHOUKA y KOPOTKiH Bici, B Ipa-
Bili apacTepHAIBHIN MPOEKIIii, a TAKOXK
CITIBBITHOIICHHS IIIMPHHH JIIBOTO TIepe/I-
cepast ao mmwmpuad aoptu (JIIT/ Ao). Jlns
SIKICHOTO BUMIPIOBAaHHS 3aITAC BKIIIOYAB,
SK MiHIMyM, 4 ceplieBi IMKIH. Buko-
puctoByBaym marumku 7.5 mlI'm ta 11
Ml 1. PeHTreHiBCchKi 3HIMKHA BUKOHAHI 3a
noroMororo auritaizepa Agfa CR 30-X.
3HIMKH OLIHIOBANIN Y TpsMiil Ta/abo
MpaBiil JaTepaibHIN MPOEKIIii.

B nmocmimkenns BriarodeHo 90 KoTiB,
SIKAM BCTaHOBJICHO JiarHO3 «KapIIioreH-
HUI HAOPSIK JIereHby. Y BIUIUICHHI iHTCH-
CHBHOI Tepartii 3aruHyso 50 koTiB, ctan 40
KOTiB OyJ10 cTabiTi30BaHO Ta 1X BUIHCATIH
3 KJIIHIKK Ha aMOyJIaTOpHE JIIKyBaHHSI.
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Kputepiem BKIIFOYEHHS TBapHH Y
JIOCTIDKEHHsT OyJI0 BCTAHOBJICHHS Jlia-
THO3Y «KapAiOT€HHHH HaOpsIK JICTeHbY
KOTaM He3aJIeKHO BiJ BiKy Ta ctarti. Jli-
arHo3 BCTAHOBIIFOBAJI HA OCHOBI JaHHUX
KIIIHIYHOTO OIVISITy TBApHH, PE3YJIbTATIB
PEHTIEHIBCHKOTO 3HIMKY TPYAHOT KJIITKH
Ta qanux exokapuiorpadii (EXOKI).

Pesynvmamu docnionenns
ma ix 0620680peHHs

PerpocriektuBHE nOCHiIKEHHSA. 3a
niepiof 13 ciuns 2016 mo rpynens 2017
poky Oyio obctexxeno 90 KoTiB i3 jia-
THO30M «KapIiOTeHHUI HaOPSIK JICTCHB.
Ie kot piznux mopix (38 camok Ta 52
CaMIIB), 3 HUX: OMAIIHSI KOPOTKOIIEp-
cta — 32, OpuTaHChKa KOPOTKOIIIEPCTa —
44, meitakyH — 14 kotiB. Cepenns maca
TBapuH craHoBwia 4,6 kr = 1,2 k. Ce-
penHiii Bik TBapuH — 6 pokiB (Big 2 1o 10
POKiB).Y 76 TBapHH BUSBHJIH TilEPTPO-
(biuHy Kapmiomiomnaritoo, y 2 — BCTaHO-
BIJIU TIOTICPEHIN NiarHO3 TPaH3UTOPHA
Kap/iomionarisi, y 12 TBapuH JIiarHOCTy-
BaJIM PECTPUKTHBHY KapiOMiONaTifo.

Byno copmoBano 2 rpymu TBapuH
13 JIarHO30M «KapJiOreHHUH HaOpsK
nereHby. Jlo meprroi rpynu BKIIOYEHO
50 TBapWH, IO 3arMHYIA B KIIHIII 3
03HaKaMH TOCTpOI CepIieBOl HeqoCTaT-
HocTi. Jlo apyroi (KOHTPOJIBHOT) rpymH

BKITIOYCHO TBApHH, Y SIKUX TaKOX OyiI0o
IIarHOCTOBAHO KapIiOTCHHUH HAOPSK
JIETeHb, alle B yMOBaxX BIJIIICHHS iH-
TEHCUBHOI Teparii BAaloCh CTabLIizy-
BaTW iX CTaH Ta MPU3HAYUTH JTiKyBaHHSI
B JoMaliHix ymoBax. Jlo 2 mocmimHol
rpymu Oyno BKiroueHo 40 KoTiB. Y Ko-
TiB 000X TPYI 32 XUTTSA OyJO OI[IHEHO
psnx napametpis EXOKI (tabum. 1, 2) ta
PEHTTEHIBCHKI 3HIMKH.

JIJs OLIHKHK CTYIIEHS TSXKKOCTI ypa-
JKCHHSI JISTEHb BUKOPUCTOBYBAJIH CHCTE-
My OaiiB Bif 1 70 4: 1 0an — joKaIbHi
Ypa)KEHHS IHTCPCTUIIAbHAX TKAHHH
JIETeHb, 10 He mepeBuIlye 25 % mionii
JIETeHb Ha 3HIMKY; 2 0au — ypakeHHs
MapeHxiMH, 1o oxorumoe 10 50 % mio-
11l JIereHb Ha 3HIMKY; 3 0aju — ypakeH-
Hs MapeHxiMu jereHb Big 50 mo 75 %
Ta 4 6anmu — 6inbire 75 % 1ol JereHb
MalOTh 3MIHHM TiJI 4Yac OIlIHKU 3HIMKY.
(Tabm. 2, puc. 3).

3aranmpHa KiIbKICTh TBAapUH, y SKUX
OyJ10 JIarHOCTOBAHO KapJiOreHHHWH Ha-
OpsiK JiereHb, ckiuanana 90 KoTiB. 3aru-
HYJIM B KJIHIII 3 O3HaKaMH BaXKKO1 3a-
JWIIKY Bil 3yIHKA CEPIsl Ta JUXaHHS
50 xoriB (55 %).

Mu npUIyCTHIIH, 10 ICHYOTh TIEBHI
3MIHM B MapeHXiMi JiereHb Ha PEHTIre-
HIBCBKHX 3HIMKaX, B mapameTpax EXO-
KI' abo mig yac omisiy, IO MOXYTh
BKa3yBaTH Ha OLUIBII 3JIOSAKICHUN Tiepe-

1. IlopiBHsIbHA XapakTepucTuka napamerpis EXOKT y koriB,
110 BUKIJIU TA 3aTHHYJIU Bil HaOPSIKY JiereHb, n = 90

I'pyna 1 (tBapu- | I'pyma 2 (xon-
[Tapamerpu EXOKT HU 3arMHYJIH), | TPOJbHA Ipyna),
n=>50 n=40
[ToToBIIEHHS CTIHOK JIIBOTO 1ILUTyHOYKA Olyblie 6 MM 80 % (40)* 90 % (36)
Cuisinnomenns JIIMAo > 1,8 18 % (9)* 75 % (30)
Cuissinnommenns JIIMAo > 2,2 82 % (41)* 25 % (10)
O3HaKK 3HIKCHHS CUCTOJIIYHOT (DyHKIIT cepiist 40 % (20)* 12,5 % (5)
HasiBHicTh TpOMOIB 200 CIIOHTAHHOTO KOHTPACTYBaHHS 60 % (30)* 50 % (20)

Mpumirtka: * - P < 0,001 mOpiBHAHO 3 KOHTPOIHHOO TPYIIO0
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Noka3sHuku EXOKT y KoTiB rpynu 1

H MNoToBLYEHHA CTIHOK NiBoro
LWYHOYKa binblue 6mMmm

H CnissigHoweHHa /IM\Ao >1,8

i CnissigHoweHHaA /IM\Ao >2,2

@ O3HaKM 3HUXKEHHA CUCTONIYHOT
PYHKU,T cepua

M HassHicTb Tpombis abo
CMOHTAHHOIO KOHTPACTyBaHHA

Puc. 1. Po3nonin nanientis gocaigpxysanoi rpynu 1 3a napamerpamu EXOKI'

MokasHuku EXOKT y KoTis rpynu 2

M MNOoTOBLLLEHHA CTIHOK niBoro
WyHOUKa binbwe 6mm

H CnissigHoweHHa /M\Ao >1,8

M CnissigHoweHHaA /TM\Ao >2,2

H O3HaKM 3HMXKEHHA CUCTONIYHOT
dYHKLUIT cepus

M HassHicTb TpombiB abo
CMOHTAHHOrO KOHTPACTyBaHHsA

Puc. 2. Po3nonia nauienTtis pocaizxysanoi rpynu 2 3a napamerpamu EXOKIT

2. [TopiBHSLIbHA XapaKTePUCTUKA 3MiH HA PeHTreHiBCbKOMY 3HIMKY Y KOTiB,
1[0 BUKUJIM Ta 3aruGJmuX Bia HAOpAKY Jieredb, n =90

Cryninb 3MiH

I'pyna 1 (3arunynn),

I'pyna 2 (koHTpOIIbHA), =
40

Ha PEHTTCHIBCHKOMY 3HIMKY n=>50
1 6a1 (<25 %) 10 % (5) 27,5 % (11)
2 6amu (26-50 %) 16 % (8) 50 % (20)
3 6amu (51-75 %) 56 % (28) 15 % (6)
4 6amu (> 75 %) 18 % (9) 7.5 % (3)
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M l'pyna 1 (3aruHynu) n=50

H Mpyna 2 (KoHTposbHa) N=40

0 - T T

T

16an (<25%) 2 6anu (26-50%) 3 6anm (51-75%) 4 6anu (> 75%)

Puc. 3. IlopiBHAVIbHA XaPAKTEPUCTHKA 3MiH HA PEHTIeHiBCbKOMY 3HIMKY
Y KOTiB, 1110 BUKMJIM TA 3arM0/IUX Big HaOpsKYy JiereHb

0ir xBopoOu Ta OyTH (haKTOpaMu pH-
3uKy 3aru0eni TBapuH. TOMy MH Malu
BHSIBUTH 11 MOXKJIHBI (DAKTOPH PU3HKY.

VY Oinbmn paHHIX myOmmikamisx (Atkins
et al., 1992; Payne et al., 2010; Trehiou-
Sechi et al., 2012) Bxe Oy10 BU3HAUYCHO
JiesiKi (haKTOpH PU3HMKY PANTOBOI CMEPTi
KOTIB 3a TinepTpodiuHOi Kapaiomiomnarii.
Tak, nesxi napamerpu EXOKI cBimuath
PO CXWIBHICTh TBAPUH IO YTBOPEHHSI
TpoMOIB: 3HAYHE 301IBIICHHS JIIBOTO ITe-
pezcepsi, CIIOHTAHHE KOHTPACTYBaHHS
KpOBI B MOPOXHHUHI Mepeacepb, TPOMO
— y Bymimi JiBoro mnepencepas. Kpim
TOTO, YUM OUIBIIMHA CTYIIHb JiacTOMIY-
HOI MUC(YHKIII, THM TIpIIMKA MPOTHO3
y TBapHH 3a TiepTpodiuHOi Kapaiomio-
narii (Balouka et al., 2012). Tomy came
i mapamMeTpd My OOpaiu JUIsl OI[IHKH
PH3HUKY 3ari0erti KOTIiB 32 KapliOreHHOTO
HaOPSIKY JICTCHb.

Pentrenosoriyni 3MiHM 3a cep/iie-
BOI HEIOCTATHOCTI B KOTiB MOXYTh OyTH
JIOCUTh Pi3HOMaHITHUMH. [Iyis miarHoc-
THKA HAOPSIKY JIeTeHb BUKOPUCTOBYHOTh
Tpiajy 3MiH: KapaioMmerainisi, O3HAaKH

3aCTiHHMX SIBUI Y JISTCHCBHX BEHAX Ta
O3HAaKU HAOpsIKy JiereHb abo TUIeBpaIb-
HOTO BHIIOTY. 3aCTiffiHi sSIBHILA XapaKTe-
PH3YIOThCS 30UTBIICHHSM 00’ €My CyIUH,
[0 CTAlOTh OUIBII BHIUMHMH TIOPIBHS-
HO 31 3[J0pOBUMH TBAPHHAMH (BEHO3ZHUI
MAJIFOHOK). [X criocTepiraiots y TBapuH,
M0 3HAXOMIATHCS HA PAHHIX CTaIisX cep-
[eBOI HEOCTATHOCTI. 3 PO3BUTKOM Cep-
[EeBOI HETOCTAaTHOCTI BEHO3ZHHH Majo-
HOK HE 3aBXK[IH JICTKO TU(epeHIIIOBATH,
0COOIIMBO SIKIIIO PO3BUBAETHCS  ILICB-
paNbHUH BUITIT. 30UTBIICHHS JIiBOTO TIe-
pencepas MOXKHA 3aIliIO3PUTH 32 TOSIBU
320KPYIVICHHS CHITYETy ceplis B 00yacTi
Oiypxkartii Tpaxel Ha JarepanbHiil Mpo-
eKIIi1 a00 3a TOsIBU e(DEKTY «BaJICHTHHO-
BE cepliiey» Ha ImpsMiil mpoekiii (puc. 4)

OpnHak, 301IbIICHHS JIIBOTO TMepe-
cepas y KOTiB HE TaK JIETKO IiarHoc-
TyBaTH Ha PCHTTCHIBCHKOMY 3HIMKY,
HABITB Y KOTIB 3a CEpIICBOT HEIOCTATHO-
cti. HopmanbeHuit po3mip J1iBoro nepes-
CepAs Ha PCHTICHIBCHKOMY 3HIMKY HeE
BHKITIOYA€ HAsIBHICTH KapIiMiomartii Ta
CEepALIEBOi HEAOCTATHOCTI.
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BpaxoByroun mi JitepaTypHi IaHi,
MU BHPIMIWIA B3SITH Taki IapaMeTpu
EXOKI: po3mip miBoro mepexacep-
Iy JOBIiM Bici Ta CIHiBBIIHOIICHHS
JIIT/ Ao, TOBIIMHA CTIHOK JIIBOTO IILTY-
HOYKA, PU3UK YTBOPEHHS TPOMOIB, CTy-
miHb (KJac) AiacToNMiYHOl MUCQyHKIIII.
Kpim Toro, mig Wac onmiay HOTYBaId
HasIBHICTH MOPYIIEHb PUTMY Ta KOJIO-
Py CIHM30BUX OOOJIOHOK, HA PEHTTCHIB-
CBKOMY 3HIMKY OIIHIOBAIN CTYIIiHb
TSDKKOCTI YpaXKeHb JICTCHb.

CeprieBa HEIOCTATHICTh — CHMIITO-
MOKOMIIJICKC, IO € PEe3yJbTaroM 3MiH
y MiOKapi, sIKi BIUIMBAIOTH Ha poOOTY
CEepLEBOro M’s3a Ta CIPUYUHIOIOTH I10-
PYIICHHS HOpMaJIbHOI Tepdy3ii TKaHUH.

Puc. 4. lunamika iHTeHCHUBHOCTi
inBa3ii 3a kHeMiTOKONTO3Y
y AeKOPATUBHUX NTAXiB, eK3.

[Tpu4rHOIO TOPYIICHHS CEPLEBOTO BH-
KAy MOXKYTh OyTH XBOpPOOU MioKapay
(xapmioMiormnarii), XBOpOoOHM KJIallaHHO-
ro amapary (€HIOKapAio3 MiTpaIbHOTO
KJamnana) abo XBOpoOU MaricTparbHHX
CymuH (JIeTeHeBa rimepreHsis, Tpombo-
emOomist nereneBoi aprepii) (Payne et
al., 2010). HaifOinpmn yacToro MmpHYH-
HOIO CEpIIEBOi HEIOCTATHOCTI Y KOTIB
€ TOTIpIICHHS MiacTOMYHOl (YHKIIT
BHACJIIJIOK KapjioMmionariii. 3a aaHu-
MU JIITEpaTypHUX JHKEPET CEPeIHii BiK
TBapWH, IO CTPAKAAIOTH BiI TOCTPOI
cepieBoi HemocTaTHOCTI ckiamae 10,7
pokiB (Goutal et al., 2010). ¥ cobax
NPUYMHYU TIOTIPIICHHS IUXaHHSA 1 Ha-
OpsIKy JIETeHb ITOB’ sI3aHi 13 3aXBOPIOBAH-
HSIM CepIlsl Ta KIIAITaHHOTO arapary, o
MONIEPEIHBO BUSIBHJIM 32 JIOIIOMOTOIO
ayCKynbTallii abo I 9ac yapTpa3ByKo-
Boro nociimkenus (EXOKI'). Ha Bin-
MiHy Big cobak, y SIKUX 3aXBOPIOBaH-
HS CepIlsl PO3BHBAIOTHCS MOCTYIIOBO, Y
KOTIB CHMITOMH 32 KapAiOTCHHOTO Ha-
OpsIKy JIETCHb MOXXYTh BHHUKHYTH pari-
TOBO, a MiJ] Yac TMONEePEeIHIX KIIHITHUX
OIJIANIB MOIJIM 1 HE BUSBUTH KOTHHX
3MmiH. [losiBa KITIHIYHUX O03HAK HAOPSKY
JIeTCHb HalYacTile MmoB’si3aHa 3i cTpe-
COBOIO CHTYAIi€f0, IO CTAACs paHilIe
(BI3UT MO BeTepHHAPHOI JiKapHi, rpy-
Mepa, XipypridHi BTpydYaHHsS, BCTAHOB-
JICHHS BHYTPIIIHHOBEHHOTO KareTepa,
JKOPCTKI crIoco0m (ikcarii, yrpuMaHHs
y TICBHOMY MOJIOXKCHHI UIS MPOBEICH-
HS JOCIHIIKeHb Tomno). PamroBa mosiBa
CHUMIITOMIB MOXE OyTH pe3ylIbTaToM
BUBUIGHCHHSI KaTeXOJIAMIHIB y KpOB,
IO TPU3BOOUTH 10 Ba30KOHCTPHKIIIi,
30LTBIICHHS CEPLEBOr0 BUKHUIY BHAC-
JIJOK 30INbIIEHHS YacTOTH Ta CHIU
CepLEeBUX CKOpOoUYeHb. Bce 1e mpu3Bo-
JIUTh JI0 TIJBHUIIEHHS THUCKY y JIIBOMY
NUIYHOYKY Ta y JIBOMY Iepencepmi. 3
9acoM, THCK ITiBHIIYETHCSA y CyAHHAX
(Payne et al., 2013).
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[omymsmist TBApUH B HAIIOMY JO-
CJIIDKEHH] MaJia Cepe/Hii BiK 6 POKIB.
Haii0inpIr  mommpeHuMu  O3HAKaMH
CEepIEBOI HEAOCTATHOCTI € 3a/WIIKA Ta
TaXillHOe, II0 PO3BHBAIOTHCS BHACIHI-
JIOK HAOPsIKy JICTCHb Ta BUIIOTY PiIHHU
y IUICBPAIbHY MOPOKHUHY. Y IESIKHX
TBapUH 3 BHUIIOTOM Y IUICBPAIbHY ITO-
POKHUHY MOXJIMBE —IapaJoKCcabHEe
IuxaHHsI. MOXIJIMBa JOJATKOBO IOSIBA
rocTporo OOJI0 y MAIiEHTIB 3 TPOMOO-
eMOOJTi€I0 YePEBHOI A0PTH.

Y TOJIOBMHHU KOTIiB, B SIKUX OYyJIO Jii-
arHOCTOBAaHO TOCTPY CepIEBY HEIO-
CTaTHICTh, HEe OyJ0 BHUSBICHO >KOIHHX
3MiH IiJ] Yac aycKyybTaii ceprs (mym,
put™ ranoiry, aputMis). [lig yac omsimy
MOYKHA BUSABUTU OJIifl CIIM30Bi 000JIOH-
KH, CJAOKM{ IyJbC, 1HOMI 3HHKCHHS
TEMIIEpaTypH Tilla i 9ac PeKTaIHLHOIO
BUMIiproBaHHs. JlaHi 3MiHM criocTtepira-
JIUCH JTy’Ke HEPIBHOMIPHO y TBAPHH 000X
TPyI, TOMy MH POOWIN BHCHOBOK, IIO
NIarHOCTYBAaTH CEpIEBY HEIOCTATHICTH
JIMIIE 32 KITHIYHUMH O3HAKaMH y KOTIB
HEMOXJIMBO. [y TiATBEpKeHHS Jia-
THO3y BHUKOPHCTOBYBAJIN TONATKOBI Me-
TOJM TOCIIKEHHS (PEHTTSHIBChKI 3HIM-
KH FPYIHOI KIIITKH Ta eXokapiorpadito).

Kotw, mo crpaxaaroTh Bix cepreBoi
HEOCTAaTHOCTI, Ty’Ke YyTIUBI 10 CTpe-
cy. Tomy mepen mpoBeIeHHIM OyIb-SIKIX
JOCIIIKEHb OYJIO MPOBEACHO MEPBHHHY
cTabimizaiiio cTany TBapuH. [lo-mepie,
BBOJWJIN CEATHBHI IpemnaparH, oo 3a-
criokoiti TBapuHy. [lo-mpyre, BBOAMIN
CEYOTIHHI 3ac00M Ta 3a0e3reuyBalu J10-
cryn no Okcureny. Jlnmre micist momnepe-
JIHBOT cTallIi3a1lii MPOBOJMIIN YPIEHTHY
OLIIHKY CTaHy CEpLEeBO-CYIHHHOI CHCTe-
MH. B Hamomy ociukeHHi koTaM 0yito
MPOBEICHO INBHIKY OLIHKY TI'PYyIHOI
kiitku Ta cepiyl (TFAST) i pentrenis-
ChbKi 3HIMKHU TPYIHOT KITITKH.

3a pesynmpraTaMd HAIIUX JIOCIi-
JUKeHb HaWOUIbII JOCTOBIPHUMH BH-

SIBIJIMCh TIOKa3HUKH PEHTTCHIBCHKUX
3HIMKIB TPYJIHOI KIITKH (CTYMiHb ypa-
JKCHHS JIETeHb Ta 3aCTIMHUX SIBHUII) Ta
JIaHl po3Mipy JIBOTO Mepeacepas, Lo
HE CYIEepPEYUTh OTPHMAHKUM PaHIIIe Ja-
HuM (Trehiou-Sechi et al., 2012).

301IBIICHHS pO3Mipy JIIBOTO TIepe/ce-
Pl € 03HAKOKO MMiJIBUIIICHHS KiHIIEBO-Ii-
ACTOJIIYHOTO THCKY Yy JTIBOMY IILTYHOUYKY.
JI1 MOBHOLIHHOIO [iaCTOJIYHOIO Ha-
TIOBHEHHS THCK Y JIIBOMY IIepecepi Ta
JICTCHEBHX BEHAX ITABUINYETHCS 1 PO3-
Mip Kamepu 30UIbIIyeThes. OTkKe, YuM
BHUIIMI THUCK Yy JIIBOMY IMEpencepi, THM
OumbimM € po3mip (Payne et al., 2013). Y
HAIIOMY JOCJIKEHH] Y OUTBIIOCTI KOTIB
(82 %) 13 rpymu 1 (KOTH, WO 3arUHYIN
BHACJIIJIOK HAOPSIKY JIEreHb) CITiBBIJIHO-
menns JIIT/ Ao Oyno > 2,2, MOpiBHSIHO
3 rpynoro 2 (25 %). MoxHa 3poOuTH BU-
CHOBOK, III0 JTiacTOJIuHa (DYHKITisI JIIBOTO
[IUTYHOUKA y KOTiB TPy 1 3HAYHO Tipiia
y MOPIBHSHHI 13 rpyrmoro 2 (puc. 1, 2).

Takox, Hamu He OyJI0 BHSBICHO 3HAY-
HOI PI3HHMIII Y CTYIICHI 3MIH CTIHOK JIiBO-
ro nuryHouka. [leprm 3a Bce, e moB’si3a-
HO 3 THM, IO IO TPYyI OyJI0 BKIFOYECHO
KOTIB 3 pi3HUMH (popMaMu KapaioMiona-
Tii. TakoXX, MOYKHA TIPUITYCTUTH, IO CTY-
MiHb rinepTpodii JIBOro IIIyHOUKA HE
€ EIMHUM TIapaMeTpoM, IO OOYMOBITIOE
CTYMIiHb TIACTOIIYHOT TUCQYHKIIII.

Kpim Toro, mosiBa 03HaK CHCTOTIYHOT
JUCc(YHKIT JIIBOTO IITYHOUKA TaKOXK
BIUIMBAE HA PU3WK 3aruOelii TBAPHH Bij
HaOpsIKy JiereHb. Y Tpymi 1 03HaKH CH-
CTOJIYHOI TUC(YHKIIIT OyJI0 BUSBICHO Y
40 % BUMAAKIB, TOMI SIK Y TPYIIi 2 — JIUIIE
12,5 % (puc. 1, 2). Taki gaHi MOkHa TTO-
SICHUTH MAaTO(i310JIOTIYHUMH  MEXaHi3-
MaMH, IO CYIPOBOIKYIOCH CHCTONIYHY
mucQyHKIifo. OCHOBOIO — IOPYIICHHS
poOOTH JIBOTO NUTYHOYKA Y KOTIB 3 Kap-
JIOMIONATISIME € JIacTONIYHA AUCHYHK-
misi. KopoHapHuii KpoBOOOir BinOyBa-
€TBCS 1)1 Yac J1acTONIU CepIis, TOMY il
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Yac BKOPOYEHHSI JIiacToNU (JliacTojiuyHa
TUCYHKINS) 3HIKYETHCS KOPOHAPHHI
KpPOBOOOII' Ta PO3BUBAETHCS IMIEMIsT Mi-
okapuy. Ile mpU3BOAUTE /10 MOSIBY iliie-
MIYHHX JTUITHOK Ta PO3BUTKY (HiOpo3y y
OMX OUIAHKAX. 3MIHEHUH TaKUM YHHOM
MiOKapjl He MOYKE BHKOHYBATU 3BHYaii-
Hy poOOTy TiJl 4Yac CHUCTOJM 1 pO3BHBa-
€TbCs CUCTOMIUHA auchyHKIisg. OTxe,
3HMYKECHHSI CUCTOJIIYHOT PYHKIIIT O3HAYa€e
OLTBII TSHKKHH TIepeOir 3aXBOPIOBAHHS.
Omxe, 32 JaHUMHU HAIIOTO JIOCIi-
JDKEHHSI MOYKHA 3pOOUTH GUCHOBOK, 110
HaHOUIBII BaroMi 3MiHM, 1110 BIUIMBAIOTH
Ha BIDKUBAHHSI y KOTIB 32 KapAiOreHHOIO
HaOPSIKY JIEreHb € PO3Mip JIBOTO Mepe-
cepiisi, HasIBHICTh CHCTONYHOT AUC(HYHK-
i1 Ta CTYIIHb PEHTICHOJIIOTTYHUX 3MiH Y
mapeHximMi JiereHb. TOBIIMHA MiOKapy
JBOTO [ITyHOUYKA Ta HASIBHICTh CIIOHTAH-
HOTO KOHTPACTYBaHHsI HE BILUTMBAIOTH HA
BWO)KMBAHHSI Y TIEPIII JTHI TOCITITATI3aIli.
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Abstract. One of the most common causes of death in cats with cardiomyopathy is pulmonary
edema. Different forms of feline cardiomyopathies can have a diverse clinical signs. The onset of
clinical signs is often related to recent stressful situation such as visiting a clinic or transportation.

It is unknown how to identify animals which are predisposing to pulmonary edema and death.
The evaluation of literary data has confirmed that there are insufficient researches in this area. Also
it is reliably unknown, which changes in clinical status or on ECHO could be markers of death in cats
at cardiogenic pulmonary edema.

This article is highlights the topic of estimation of risk assessment of death in cats in case of
cardiogenic pulmonary edema. All types of cardiomyopathies were diagnosed in this study. We
included cats whose owners addressed the clinic complaining of dyspnea and worsening of activity.
An echocardiographic and radiological examination was performed in the clinic.

The authors paid attention to the following markers: the degree of radiological changes in pulmo-
nary parenchyma, data of clinical examinations, the degree of changes of left ventricular and the size
of left atrium. It was found that main marker of death in cats at cardiogenic pulmonary edema is the
left atrium to aorta more then 2,2. Severe changes in lung parenchyma on X-ray and decrease in left
ventricular systolic function also increase the risk of cardiac death in acute heart failure.

Left ventricular myocardial thickness and the presence of spontaneous contrast do not affect
survival during the first days of hospitalization. Most likely, these changes have more impact on
overall life expectancy.

Key words: domestic cat, hypertrophic cardiomyopathy, restrictive cardiomyopathy, interstitial pat-
tern, cardiogenic pulmonary edema
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BU3HAYEHHSA BIO/IONYHOI LIHHOCTI M’ACA
OPTAHIYHUX KYPYAT

M. . KYYEPYK, KaHOuOam eemepuHapHUX HAaYK, OouyeHm Kagedpu 2icieHu
meapuH ma caHimapii imeHi npogecopa A. K. CKopoxoObKa,
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http://orcid.org/0000-0001-9358-214X
HauioHanbHull yHiBepcumem bGiopecypcis i npupodoKopucmy8aHHA YKkpaiHu
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AHomauyif. Bus4eHo XimiyHUl ckaad m'aca i emicm amiHOKUC/I0mM y M'a308ili MKAHUHI
Kyp4am M'ACO-AEYHO20 HaNPAMY MPOOYKMUBHOCMI 30 Op2aHiYHO20 BUPOULY8aHHSA. Memoro
0ocniomceHb byno sUBYEHHS 8MAUBY HYMPIUEeBMUKie Ha AKICMb i MOBHOUIHHICMb Kypsa4o20
m’Aca. Mpo biosoziuHy YiHHICMb M’Aca pobaame 8UCHOBOK 3 «BifIKOBO- AKICHUM MOKA3HUKOM>,
AKkull € cniggiOHOWeEHHAM mpunmoghaHy (IHOUKamMopom rosHoUiHHUX binkie Mm’a308071
MKGHUHU) 00 OKcunposiiHy (MOKAa3HUKA HernoB8HOUIHHUX CrosyYHOMKAHUHHUX birlKie).

JocnidmeHHsa nposodusnuce y opeaHivHomy eocriodapcmei. [Tmuuysa ympumysanace
Yy NMAWHUKAX i3 B8iNbHUM 8UXOO0OM HQA MACOBUWIE, OMPUMYBAAA OpP2aHiYHi KOpMU.
Kypyamam docnioHux epyn (41 ma [2) 3acmocosysanuce HaMypanbHi NpoginakmuYHi
npenapamu — npobiomuk ma nocmbiomuk 8i0NoeiOHO, Kyp4ama KOHMPOsbHOI 2pynu He
OMpuUMy8asIU HOOHUX NPoghinakmuyHuUX nperapamis. [licas 3a6or nmuyi 30ilicHos8anu
ropieHANbHY OUIHKY 6ionoeiyHoi YiHHOCMI m'aca O00CniOHUX | KOHMPOAbHUX Kyp4yam,
8U3HA4YeHO amiHoKUcnomHuli ckop b6inKka epyOHUX i cmeaHo8UX M'A3ie. BcmaHosneHo, wio
3a0cmocysaHHs 8 200ieni npobiomuKa i Tocm6iomuKa rMoKpauwyye amiHOKUCA0MHuUl CKnaod
M’sica Tmuui Ha hoHi Kpawjoi podykmusHocmi ma 36epexceHocmi Kypyam.

Ceped He3amiHHUX amiHoKuciom y m’Aaci Kypyam 3 []1 peecmpysanu 8ipozioHe
36inbweHHs 8aniHy Ha 5,76 %, izoneliyuHy — Ha 5,22, ni3uHy — Ha 7,42, memioHiHy — Ha 4,96,
mpunmocgaHy — Ha 4,83, apeiHiHy — Ha 4,98 %. Y m’saci kypuam []2 gipozioHe 36inbwieHHs
MOKA3HUKI8 p0o3ro0dinuaoce HACMYMHUM YUHOM: i3071elyuHy Ha — 4,75 %; ni3uHy — Ha 8,05;
memioHiHy — Ha 9,67 %; mpunmocgaHy — Ha 16,69; apeiHiHy — Ha 5,71 %. Ceped 3amiHHUX
aMIHOKUC/10m 30 pe3yabmamamu 00C1iOHeHb 2pyOHUX M’A3i8 Kyp4am y OOCMIOHUX 2pynax
8iomiveHo 36inbweHHs 8 []1 anaHiHy —Ha 5,47 % i yucmuHy —Ha 11,49 %, a 8 [2 anaHiHy —Ha
6,58 % i yucmuHy — Ha 25,32 %. binKoeo-aKicHUl MOKA3HUK M’Aca Op2aHIiYHUX Kyp4am 060x
00CiOHUX 2Py epesuULyE 3HAYEHHS MAKO20 Y MPobax M’ACa Kyp4am 3 KOHMPOsbHOI 2pynu.
Omitce, opaaHiYHe 8UPOLLYBAHHSA MU 3 BUKOPUCMAHHAM HAMYypanbHUX npoginakmuyHUxX
Hympiuesmukie cripusie NoKpaujeHHto biosoeivoi yiHHocmi M’sca Kyp4am.

Knrouoei cnosa: Kypyama, opeaHiyuHe 8upobHUYUMeo, binloK, amiHoKucaomu, m'sco,
M’A3U, AKicmb, MOBHOYIHHICMb
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Axmyanvnicmo

OpraniuHe BUPOIIYBAHHS MITHUIII, HUHI
— BuMora 4acy. CriokuBadi yCBiTOMITIO-
FOTb 3arpo3y UL 3I0POB’S Bl HESIKICHO-
T0 XapuayBaHHs. M’5ICO IITHII BBAXKAETHCS
HAMOUIBII TTOBHOLIHHUM Ta JIE€TUYHUM
MOPIBHSHO 3 IHIIMMH BHJAMH M’sica,
IO TPAIUILIHO MacOBO BKUBAIOTHCS B
Vipaini. OTKe, BUPOITyBaHH NITHII O3
AHTUOIOTHKIB, CTUMYJIATOPIB POCTY, Ha
YHUCTUX KOPMaxX Ma€ CTaTH peHTa0eTbHIM
1 EKOHOMIYHO TIPUBAOIMBHM HAIPSIMOM
rocrionaproBanus (Crandall et al., 2009;
Gadzalou et al., 2016). BomHoyac Bupo-
[yBaHHs MTHIl Ma€e BiOyBaTUCh y BiJI-
MOBIZHOCTI IO YMHHOTO «OPTaHiqHOIO»
3aKoHOozaBcTBa. B Ykpaini 2 ceprmst 2019
POKY BimOyIocsl BBEICHHS B JIiF0 3aKOHY
VYpainu “IIpo 0CHOBHI IPHHIUIHN Ta BU-
MOTH JI0 OPraHi9YHOTO BHPOOHHUIITBA, 00i-
I'y Ta MApKyBaHHS OPraHivHOT IPOILYKIIT”
2496-VIII (Law of Ukraine, 2018).

TakuM YuHOM, JOOIp BHCOKOC(EK-
TUBHHX TPO(DITAKTUYHUX 3aCO0IB IS
3aCTOCYBaHHS B OpPraHIYHOMY IITaXiB-
HUITBI € aKTyaJIbHUM 1 BiJIIOBia€ 3a-
MUTaM HE TUTBKH (epMepChKuX, a W
MIPOMUCIIOBHX BUPOOHUITB KYPSITUHH.

AnHaniz ocmannix 00cnioHceHv
ma nybnikauiii

3arajLHOBIIOMO, IO IS ITiIBHIIEH-
HS PE3UCTEHTHOCTI OpraHi3My WTHII
JIOIJTBHO 3aCTOCOBYBAaTH OIOJIOTTYHO aK-
THBHI PEYOBHHH. [IpH LBOMY /Ui CTH-
MYJIALT TPOAYKTUBHOCTI JIOITYCKAETHCSI
3aCTOCOBYBAaTH TUIBLKH Ti MpenapaTH, siKi
HE MOPYIIYIOTH (i3ioNoriuni (yHKIIT op-
raHi3My, He CKOPOUIYIOTh TEPMIHH POCTY it
PO3BUTKY NTHIIi, HE MOTIPIIYIOTh XapyoBi
sikocTi M’sica. TIepCrieKTUBHUME € TIpe-
mapaty MiKpoOiOJIOTiYHOTO TOXOKEHHS
(MpoOIOTHKK Ta MOCTOIOTHKH), OCKUTBKH
MiKpoduiopa TpaBHOIO KaHAy Bimirpae

BOXJIMBY POJIb B IMYHHOMY CTaTyci 1 3a-
raJbHOMY METa0OIi3Mi MaKpOOpraHi3My
(Zinchenko et al., 2003). 3aBasiku LimoMy
psny GYHKIIH TOpOXKHUHHA Ta TPUCTIH-
KOBa MIKpoQJiopa BiIIrpae poyib 3axuc-
HOro Oaprepy Ha NULIXYy HPOHUKHEHHS
pi3HMX 1H(EKIIHHIX areHTiB B OPraHi3mM
rocriofapss  (Kalmykova, 2001). Kpim
TOTO, 3aBISIKA CBOIM (pepMEHTaTHBHHM
BIIACTHBOCTSIM BOHa Oepe yd4acThb y Iie-
pepoOIli 3HAYHOT KITBKOCTI OpraHiuHHX
PCUYOBHH, CHHTE3y€e OLIKH, MOMIIEITH/IH,
AMIHOKHUCIIOTH, OaKTEePiOLUHU, aHTHO10-
THKH, BITAMIHM Ta 1HIII [[IHAI META00IITH
(Garda etal., 2014).

[TocTOioTHKH — MPOAYKTH MeTaboTi3-
My MPOOIOTHYHUX MIKPOOPIaHi3MiB, 110
BILTMBAIOTH Ha 0iojI0oriuHi (hyHKIIi opra-
Hi3My rocrnofapst (moHaza 100 GiomorigHo
AKTUBHHX CCCHIIIANFHUX PEYOBHH). 3a
KOP/IOHOM B)KE iCHY€ 3aIlaTeHTOBAaHA HOBA
TEXHOJIOT'is1, SIKa 3[aTHA MOJTYITFOBATH TTCB-
HUIA TAI MEeTa0OJITIB, IO YTBOPHOKOTHCS
3a OakrepianbHOi pepmenTaii. 1i mera-
OOJTITH MArOTh BUPA3HI IMyHOMOYJTFOFOYI
BIIACTHBOCTi. BOHHM 37aTHI MOMyIFOBaTH
IMyHHY BIJITIOBIIb OpraHi3My s Bif-
HOBJIICHHSI iMyHHOTO ToMeocTasy (Cicenia
et al., 2013). IIpoGioTHKKM — Tpenaparu,
JI0 CKJIaJIy SIKMX BXOJSATH YKHBI MIKpPOOp-
ra”i3MH, TOXIAHI JaKToOaII M IHIIMX
KOMITOHEHTIB ~ HOPMAJIBHOT ~ KHIIIKOBOT
MIKpO(IIOpH, 110 HOPMATI3YIOTh CKJIAJ
Ta OIOJIOTTYHY AKTHBHICTH MIKpO(OIOpH
TpaBHoro kaHany (Kucheruk et al., 2018).

M'sico nTHII BiIPI3HSAETHCS BiI Mysica
IHIIMX BUJIIB TBAPUH IiBHIICHUM BMiC-
TOM OIOJIOTYHO LIHHMX OUIKIB 1 JIETKOII-
JIABKOTO JKHUpY. JIIs IIOIChKOTO OpraHi3-
My M)SICO NTHII — JICTKO3aCBOIOBAHHI
TIETUYHAH MPOIYKT XapayBaHH:, JKepe-
JIO HE TUTBKM OLIKIB 1 TBAPUHHOTO JKHUPY,
aJie ¥ BITaMiHIB 1 MIHEPAILHUX PEUOBHH.

KypsiTiHa MICTHTh MEHIIIE KOJNArcHa
1 eracThHa, CIOMYYHOI TKaHWHH. Xap-
YOBa MIHHICTH M’5ICa BH3HAYAETHCS HOTO
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BusHa4eHHs bionoziyHoi yiHHOCmi M’daca opeaHiYHUX Kyp4am

XIMIYHUM 1 aMiHOKUCJIOTHUM CKJIAOM.
KisIbKICTB 1 CMIBBITHOIICHHS PI3HUX He-
3aMIHHMX 1 3aMIHHHUX aMIHOKHUCIOT Y
OinMkax Msica BU3HA4Yae HOTO XapdyoBy i
0ionoriuHy MiHHICTE. BogHouac BMiCT
HE3aMIHHUX aMIHOKHCIIOT y OLIKax Mysica
NTHII 3aJICKHUTh BiJl BMICTY aMiHOKHC-
JIOT Y KOpMax, OCKUTbKM OpraHi3M Cijib-
CBKOTOCIIOJIAPCHKOT MTHUII HE 37aTHUH iX
cunresyBaru (Reutova, 2010). Opnak,
MO)KHA BIUTHBAaTH Ha CTYIIIHB iX 3aCBOO-
BaHHS 13 KOPMIB, KOPETYIOUH i cTabLTi3y-
FOUH CKJIajl MIKpO(JIOpH TPaBHOTO KaHa-
ay (Mugnai et al., 2016).

Baxupe OionoriuHe 3HAYCHHS He-
3aMIHHHMX aMiHOKHCIIOT B OpraHi3Mi TBa-
PHH IOJATae B TOMY, III0 BOHU OEpyTh
y4acTh y CHHTE31 TKAaHWHHHX OIUIKIB 1
BUKOHYIOTh DS/ CENUBIUHUX (QyHKIIIH.
HaiiOinple 3HaYeHHS 3 HUX MArOTh Jii-
3WH, JICUIUH, 130JICHIIMH, BaJIiH, TPHUIITO-
¢an Ta inmi (Kyrychenko, 2016).

VY TpakTULll MOBHOLIHHICTE M)S30BHX
OUTKIB 200 OLIKOBO-SIKICHHI TOKAa3HHK
(BSIIT) BU3HAYAETHCS BITHOIICHHSIM TaKHX
aMIHOKHCIIOT, sIK TpHnTodaH (3 rpyrnu He-
3aMiHHMX) 1 OKCHIIPOJIH (3 IPyNH 3aMiH-
Hux). Tpuntodan 3HaXOMUThCSA TUIBKU B
TOBHOIIHHKX OLTKax, TOJI SIK OKCHITPOJi-
Hy Olnblie B OUTKAX CHOMYYHO! TKAHWHU.
BBakaeThcs, 1110 UMM OLJIBIIE BiTHOIIEHHS
TPUNTO(AHy IO OKCHIIPOJIIHY, THM BHILE
Olosyoriyna 1iHHICTL OUIKIB M’sca. Bin-
HOIIICHHS TPUNTO(haHy 0 OKCHUIIPOJIIHY B
TPYIHHX M’si3aX OpOMIIepiB MOXKE CTaHO-
BUTH JI0 5-7,ay CTETHOBUX — OJMU3BKO 3-8.
3a BIIHOIIECHHAM [TOBHOLIHHUX OLIKIB H0O
HETOBHOLIIHHUX M’SICO Kypuar-OpoiiepiB
TIEPEBEPIITYE M’ SICO IHIIHMX CLTLCHKOTOCIIO-
nmapcekux TBapuH (Poznyakovsky, 2014;
Borovkov et al., 2010).

JIy11 TIOBHOLIIHHOTO POCTY 1 PO3BHT-
Ky OyIb-IKOTO TBapHHHOTO OpraHi3My
HEOOXIIHUM HaNEKHUN cuHTE3 OUIKa B
Oprasi3mi 3 MEBHOrO HAOOPY 3aMIHHUX 1
HE3aMIHHUX aMIHOKHCIIOT. JIjisi opraHis-

My OTHII 13 aMiHOKHCIIOT € 3aMiHHUMH
i 10 — He3aMiHHMMH (METHUOHIH, TPHUIITO-
(aH, JIeHIUH, 130JICHIINH, JTi31H, apriHiH,
TPEOHIH, (eHIIaNaHiH, BaIiH, TICTUINH).
AMIHOKUCIOTHHM CcKJIan OlJIKa BU3HAYAE
Horo Oloyoriudy IiHHICTE. UuM BHIIE
CTYIiHb BIAMOBITHOCTI aMiHOKHUCIIOTHOTO
CKJIaay OLTKAa KOpMY aMiHOKHCIOTHOMY
CKIa Ty OilTka OpraHi3My, THM BHIIE HOTO
0i0JIOriyHAa [IHHICTD.

Mamepianu i memoou
00CTiONCeHHS

BuponryBaHHS NTHIII TPOBOIIIOCH Y
cepTU(IKOBAHOMY OPraHiYHOMY ITaxXiB-
HIHYOMY TOCIoapcTBi KuToMupchKol
obnacti. BukopucroByBanmmch Kypuara
nopomu Kyumuceka lOBineiina, ws-
CO-SIEYHOTO HAIPSIMKY TIPOAYKTUBHOCTI.

VY mepmoMy NPHMIIICHHI YTPUMY-
BaJIUCh JOCIINHI Kypuara, iM 3rofoBy-
BaJIM OPTaHIYHUHA KOPM Ta JOJAaBaIU y
BOJIY MPOOIOTHK HA OCHOBI Lactobacillus
plantarum y Takux nponopiisx: 1 mr/ i
BOAY IPOTSATOM TYDKHS 3 1HTEpBajIoM 7
JIHIB; Y IPYTrOMYy — TaKOX JIOCIIIHI Kyp-
gaTa, IM 3rO0BYBaIN OPTaHIYHHN KOPM,
Ta 00pOOISLTH HOTO aepo30JIeM BOJHOTO
po3urHy MOCTOIOTHKY B KitbkocTi 0,05
r'/ KI' KOpMY, JJisi OOpOOKH BHKOPHCTO-
BYBAJIH MUTKOTUCIICPCHUM PyYHUI TeHe-
paTop XOIOAHOTO TYMaHY; Y TPEThOMY
— Kyp4ara KOHTPOJIBHOI TPYIIH, SIKi OTPH-
MYBAJTH OPTaHIYHUIA KOpM 03 T00aBOK.

Jlis BM3HAUCHHS XIMIY4HOIO 1 aMiHO-
KUCJIOTHOTO CKJIamy Mysica TIiJ] Jac KOH-
TPOJILHOrO 32000 MTHI OyTy BimiOpaHi
cepe/Hi POOH TPYITHUX M’SI3iB 1 CTETHO-
BUX M)sI3IB BIJT 5 Kypuar, Maca sSKUX BiJi-
TIOBI1aNIa cepeTHIN JKUBIH Maci 1o TPpyTii.

JlaGoparopHi JOCHiIKEHHS TPOBOIH-
T B aKpeIUTOBaHIN jadboparopii «Ykpa-
fHCBKa Jlaboparopis SIKOCTI W Oe3reKu
npoaykiii AITKy. XiMiuHuid ckaag mysica
BU3HAYAIN 32 3araJIbHOBIIOMHMH METO-
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mukamu (JICTY ISO 1442:2005, ACTY
ISO 1443:2005, ACTY ISO 937:2005).
Tax, BMIiCT BOJIOTH BHU3HAYadd METOIOM
BHUCYIIIYBaHHS, BMICT OLJIKa — 32 METOZIOM
Koenbnais, sxxupy — 3a merogom Cokciie-
Ta, BMICT MiHEpAJIbHIX PEIOBUH — METO-
JOM O30JICHHSI. AMIHOKHCIIOTHHH CKJIa[
M’sica BU3HAYAIN Ha aBTOMATHIHOMY Oa-
raTo(yHKIIIOHAJIBHOMY 1H(PaYepBOHOMY
criekTpoanaiizaropi ¢pipmu «Infrapid-61»
(Yropmmnaa). [limrotoBky mpob wsca
3MIMCHIOBATH 3TiHO 3 1HCTPYKIE JIIs
JaHOTO aBTOMATHYHOTO mpuiary. Otpu-
MaHi JIaHi aHaTi3yBaJId 1 IiIaBaik CTa-
TUCTHYHIA 0OpOOIIi 3a IOMOMOIOK TPo-
rpamu Microsoft Exel.

Pesynvmamu docnionenns
ma ix 0620680peHHs

AHai3 XIMIYHOTO CKJIaay CEepeaHix
nmpo0 M’sica (IPyIHI Ta CTETHOBI M’SI3H)
Kypdyar 3a rpynamH IMoKasaB, 110 y M’sci
Kypel JOCHTITHUX TPyN Bif3HAYCHO IijI-
BUILICHUI BMICT OlTKa Ta JiimiaiB (Taom.1).
OnHak, TOCTOBIPHI BIMIHHOCTI LUX TO-
Ka3HHUKIB CTOCYBAJIUCS JIMILE MPoO M’sica
Kypdar repiioi gociiaHoi rpyn. [Tepesa-
ra 3raJlaHux IOKa3HUKIB XIMiYHOIO CKJIa-
JIy M’sI31B Kypuar JPpyroi JOCIiIHOI TPYIH
OyJa HeJIOCTOBIPHOI. TakoXK HE BCTAHOB-
JICHO BIPOTITHOT PI3HHUII MK AHAJIOTTYHH-
MU TIOKa3HUKaMH M’sica TIEPIIol Ta JPyToi
JOCITIIHOI TpynH. Bif3Ha4eHO 3HMKCHHS
KOHIICHTpAITl BOJIOTH B M)SI30Bil TKaHUHI
kypeii /{1 ta 12 —Ha 0,76 %.

JlocmiKeHHS KO)KHOTO BHY M sI31B
OKpEMO TMOKa3aJH eI iHIIe PO3MOIi-
JIeHHsI mpoTeiHiB. Tak, y rpyaHuX M’s-
3aX KypdyaT MepuIol JOCIITHOI Tpymu
BMIcT Oinka craHoBuB 23,16 1, mo Ha
3,11 % BuIIEe 3a 3HAUYEHHS [IHOT'O MTOKAa3-
HHUKa B KOHTPOJIbHIN rpymi. BMmicT Oinka
TPYIHHUX M’SI3iB Kyp4ar Ipyroi JOCIia-
Hoi rpynu OyB BUIIMM Ha 5,12 % 1mopiB-
HSIHO 3 KOHTpoJieM (Tabm. 2).

[omo BMicTy OlIKa B CTETHOBHX M’si-
3aX, TO BiH OyB JICIIO HIKIUM MOPIBHSIHO 3
TPYIHUMH M’SI3aMH, OJTHAK, 111 BIIMIHHICTb
€ ¢izionoriunoro. ITopiBHIHO 3 KOHTPOITb-
HOIO TPYIOK BMICT OUTKa y Mepnid Ta
JPYTii TOCIiTHIH rpyTIi OyB TaKOXK BHILM
BiNOBIIHO Ha 5,07 Ta 5,94 % (Taom. 3).

BioforiyHo TOBHOLIHHMM € OLJIOK,
CKJIAJI SIKOTO 3aJI0BOJIBHSIE TIOTpedy opra-
HI3MY B yCIX aMiHOKHCIIOTaX. Y TTHII 31
100 T OlJ1Ka TRAPHHHOTO MTOXO/PKEHHS YTBO-
proetbest 70-95 r Gisika BiacHoro Tina. Og-
HaK, 332 OPraHiYHOTO BUPOIIYBAHHS MTHIII
3rOJIOBYBaHHSI OLTKOBUX PEUOBHH TBAPHH-
HOTO TIOXOIDKEHHS JIOITYCKAa€ThCSI B HEBE-
JIMKUX KUTBKOCTSIX (IIEPEBAKHO Iie pHOHA
CHpPOBHHA 3 OPTaHIYHHX TOCIIONApCTB), 3
0OMEKCHHSIMH Ta IIEPECTOPOTaMU.

OcoOnuBuil  iHTEpeC CTaHOBIATH
JIaHi 010 BMICTY aMiHOKHCIIOT Y MysICi
Kyp4aTr M)sICO-I€YHOTO HAIpsMy IIpO-
IOyKTHBHOCTI. Byno Bu3HaueHo BmicT 10
HE3aMiHHUX 1 9 3aMIHHUX aMiHOKHCIIOT
B TPYOHHX i CTETHOBHX M>sI3aX Kypeu.

3a pesynsraraMH JOCITIDKCHb BCTa-
HOBJICHO, IO TepeBard M’sica 3a ami-

1. Ximiunmii ckiaag m’sica (36ipHa npo6a),%, M+ m, n =15

IokazHuku A1 A2 K
Bona 69,3+0,18 69,37+0,12 71,14+ 0,11
3oma 1,99+ 0,07 1,98 £ 0,01 1,98 0,02
binox 20,56 £ 0,15%* 20,42+ 0,19 20,11 +0,12
Jlinigu 7,81 £0,05* 7,72 + 0,04 7,60 £ 0,10

Mpumitka: * - P < (,05 mopiBHIHO 3 KOHTPOJIEM
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HOKHCJIOTHMM ~ CKJIQJIOM TOPIBHSHO 3
npobamu  M’sica KOHTPOJIBHUX —KypHar,
CTOCYBAJIUCA SIK PO M’sica Kypyar nep-
Ioi, TaK i Apyroi MOCIimHoi rpymi. 30-
Kpema, cepe/l He3aMiHHUX aMiHOKHCIIOT y
M’sici Kypuar 3 /{1 peectpyBanu BiporinHe
30UIBIICHHS BaTiHY Ha 5,76 %, 1300ei1u-
Hy — Ha 5,22 %, nizuny — Ha 7,42 %, Me-
TiOHIHY — Ha 4,96, Tpuntodany — Ha 4,83,
aprininy — Ha 4,98 %. Y m’sci kypaar [12:
i3oneinuny — Ha 4,75 %, misuny — Ha 8,05
%, metioHiHy — Ha 9,67 %, TpunTodany —
Ha 16,69 %, aprininy —Ha 5,71 %. 3a min-

PaxyHKy CyMH BCIX aMiHOKHCIOT y TPYI-
Hil M’30B1ii TKAHUHI BCTAHOBJIEHO TAKOXK

3HaYHE 30UTHIICHHS iX KUTBKOCTI Y Ipo0ax
BIJI Kypuar JApyrol J0CiTHOT TPYITH.
Cepen 3aMiHHMX aMIHOKHCIIOT 3a
pe3yapraTaMu  OCTIKEHb TPYITHUX
M’SI31B KypyaT y JOCTIHUX TpyIax Bif-
MideHo 30utblieHHs B [I1 anaHiHy Ha
5,47 % tauuctuny —Ha 11,49 %, aB J12
amaHiny — Ha 6,58 % Ta UMCTHHY — Ha
25,32 %, MOPIBHSHO 3 KOHTPOJIEM.
OLiHIOIOUYM  aMIHOKUCIIOTHHI — CKJIaJ
CTETHOBOI M’S130BOi TKAHWHH OPraHiYHHX

2. AMiHOKHCJIOTHHII ckJIa] rpyaHuX M’s3iB kypuart (Mr Ha 100 r npoaykry),

M+tm,n=5
Tpynui M’si3u a1 2 K
Binok, r 23,16 £0,25 23,61 +0,27 22,46 +0,17
Hesaminmi. Beporo, iB Tu: | 10341,7 £498,30 10455,11 + 487,95 9872,7 + 465,09

Banin 1014,2 0 £ 41,00% 1065,10 + 33,50 * 959,00 + 11,30
[3oneiinmH 1065,00 £ 40,50%* 1060,30 £ 43,60 1012,20 £ 19,60
Jlevitun 1645,90 + 19,70 1613,40 +42,00* 1573,10 £29,00
Jlizun 1873,40 + 14,80 * 1884,31 46,2 * 1744,00 + 35,50
MeTHOHIH 550,10 £ 5,20 574,80 + 9,00 524,10 £ 8,20

TpeoHin 914,40 £ 8,10 916,30 + 17,30 899,90 + 17,50
Tpunrodan 336,60 + 16,40 374,70 £ 11,20 321,10+ 12,80
ODeninananin 825,20 + 19,60 841,20 +£22,80* 813,00 + 14,20
Aprinin 1491,30 £ 19,10 * 1501,60 + 22,70 * 1420,50 + 23,70
lctuaun 625,60+ 13,20 623,40 = 20,90 605,80 = 14,70

3aminni. Beboro, 1 B T.u:

11310,20 +£101,5

11643,60 + 258,65

11261,60 £ 193.,9

Ananin

1456,10 + 12,50 *

1471,40 = 28,70*

13806,00 + 25,10

AcmnapariHoBa KHACIIoTa

2026,50 =31,70

2026,90 = 51,60

2013,30 £ 36,60

Iminun 1526,50 17,90 * 1537,70 27,80 1474,50 £ 19,00
I'mytamiHOBa KHCIIOTa 3428,40 £ 46,20 3601,00 £ 106,30 | 3500,40 + 122,50
[ponin 1012,40 + 12,50 1054,10 +27,00 1053,90 +£21,70
Cepun 902,30 + 8,20 952,40 + 16,50 913,30 + 11,50
Tuposun 706,70 + 12,40 722,10+ 21,40 695,70 £ 19,10
Huctun 200,80 + 5,80 * 225,70 £ 6,50%* 180,10 + 8,40
OKCHITPOTiH 50,50 £ 1,60 52,30+ 1,40 49,80 +2,30

CyMma BciX aMiHOKHCIIOT:

21651,90 + 162,80 *

22098,71 +491.,40 *

2134,30 = 160,70

IMpumiTka:* - P < 0,05 mopiBHIHO 3 KOHTPOJIEM
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KypeH MysICO-SIETHOTO HAPSIMY TIPOITYKTHB-
HOCTI BapTO BIMITHUTH BIpPOTiTHO BHIIWA
BMICT HE3aMIHHHMX aMiHOKHCJIOT B eI
JIOCJTITHIH TpyTIi, 8 y APYTii TOCIiHIN Tpy-
M — 3aMIHHAX aMIHOKUCJIOT MOPIBHSHO 3
QHAJIOTIYHMMY TTOKA3HIKAMU KOHTPOJIBHOL
rpymu. SIK HACIJIOK, 3arajibHa CymMa BCIX
AMIHOKHCIIOT 32 KOYKHOFO 3 JIOCITITHUX TPYTI
(A1 Ta 12) Ha 7,38 Ta 7,21 % nepeBaxaina
KOHTPOJIbHI MOKa3HUKKM. OIHAK JOCTOBIp-
HOT PI3HMIT MK HUIMH He OyJ10.

[{on0 3HaYeHb BMICTY OKPEMHUX aMi-
HOKHCIIOT, TO BHII 1X piBHI y M’s3aX

Kyp4ar IOCHIIHUX TpPYH CTOCYIOTBCS
OLIBIIIOCTI TOCTI/DKYBAaHUX aMiHOKHCIIOT.
OKpiM TOTO, PI3HHILI BEIMYHH KOJIHBA-
eTbest B Mexkax Bin 10 10 20 % (tabum. 3).
3okpeMa, B /] 1 TIOPIBHSIHO 3 KOHTPOJIBHOIO
IPYIOI0 BiJi3HAYAM BHII KOHIICHTPAIT
Bonedmay Ha 16,77 %, MeTiOHIHY —
Ha 16,45 %, Tpunirodany — Ha 19,76 %.
B JI2 mopiBHSAHO 3 KOHTPOJIEHOKO
IPYIOIO BiI3HAYAIIH BHUIII KOHIICHTpALIil
i3oneiiuny Ha 17,50 %, Tpunrodany —
Ha 21,48 %. HaromicTb, BCTaHOBJIEHO
3MeHIeHHs aprinigy B /12 Ha 11 %.

3. AMIHOKHCJIOTHMII CKJIaJ cTerHoBHX M’s3iB Kypuart (Mr Ha 100 r mpoayKT
\ YKTY

Mtmn=35
CrerHoBi M’si3u 1 12 K

Binoxk, r 20,51 +0,18 20,68 £ 0,19 19,52 £ 0,15
Hesaminni. Beboro, 1 B T.u: 9181,90 £ 62,70* | 8722,20+ 190,70 | 8338,60 + 50,60
Banin 880,50 + 20,10 849,00 + 17,10 795,20 + 8,20
[30neiiun 865,60 + 18,90 871,00 +22,10 741,30 + 8,50
Jletinn 976,40 + 10,80 851,30 + 34,50 902,00 £18,00
Jlizun 1543,10+ 19,90 | 1533,10+40,70 * | 1374,10 £4,10
MerioHiH 532,30 £ 10,60 510,00 + 14,80 457,10 £ 8,10
TpeoHin 865,90 + 13,30 904,80 + 18,80 809,20 + 7,50
Tpunrodan 257,60 + 6,70 261,30 +9,80 215,10 4,30
®DeHinananin 1012,00 +£ 10,30 | 991,30 £21,50 * 906,40 £ 17,10
ApriHin 1719,10 £ 19,00 | 1347,80+23,60 | 1600,40+ 13,70
Tictuaun 529,40 + 13,20 602,60 + 17,90 537,80 + 8,50

3aminni. Beboro, 1 B T.U:

9932,40 + 58,90

10362,20 + 182,10 | 9461,70 + 25,70

Auanig

1511,40 + 8,70

1541,20 + 22,80 1424,10 + 5,60

AcnapariHoBa KHCJIOTa

1798,30+ 10,10

1800,30 31,50 | 1635,40+15,00

Ininun 1359,30 £ 19,90* | 1427,30 £ 29,30 1314,70 + 14,0
I'myramiHoBa kuciiora 2812,50+49,30 | 2927,40+51,00 | 2710,50 24,00
Iponun 969,60 £ 16,10 * | 1002,30+ 13,10 924,10 + 6,00
CepuH 728,50 + 8,90 821,80 +23,10 734,40 + 5,50
Tuposun 549,60 + 11,90 614,80+ 17,70 528,30 £ 6,10
Hucrun 152,10 + 3,60 167,90 £ 5,10 134,40 + 2,00
OKCHITPOJTIHY 51,10 £4,50 59,20 + 1,60 55,80+ 1,20
CyMa BCIX aMiHOKHCJIOT: 19114,30 + 73,30 | 19084,40 + 360,20 | 17800,30 + 63,80

Mpumitka: * - P < (,05 nopiBHIHO 3 KOHTPOJIEM
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Cyma BCIX aMIHOKHCIOT y mpobax
MepIIol  JIOCHITHOT TPYyIH  IepeBakalia
KOHTPOJIBbHI 3Ha4eHHs Ha 7,38 %, B Opy-
riii —Ha 7,21 %. L{s1 mepeBara B 1OCIiTHAX
rpynax (popMmyBajiach 3a PaXyHOK PI3HHX
TPyl aMiHOKHMCIOT. HesamiHHUX Oyrio
OLTbILIe B IepIIin qociimnii rpymi (11, ne
3acTocoByBaiH mpodiotrk) — Ha 10,11 %,
npotu 4,60 % — B JI2. Haromicts, 3aMiH-
HUX OyJ10 OLIbIIIe B IPYTiil AOCTIAHIN rpy-
i (J12, ne 3acTocoByBayiM OCTOIOTHK) HA
9,52 %, nipotu 4,97 % — B /11 nopiBHSHO 3
KOHTPOITLHOFO TPYTIOFO (TalIt. 4).

3a pesymsraTamu OCHIDKCHb BCTa-
HOBJICHO BHII ITOKA3HUKHU OIl0JOrTYHOL
LIHHOCTI OLTKIB IPYJHUX M’sI31B y TIPO0ax

BiJl Kypuar JApyroi JOCiJHOT TPYIIH, TKHM
3aCTOCOBYBAJI TOCTOIOTHK 3 KOPMOM
(Tabi. 5) Ta BHUILII 3HAYCHHS OLTKOBO-SIKIC-
Horo niokasHuka (bSIT) cterHoBUX M’s131B
— y mpo0ax Bijl KypJar Hepiiol JOCIiIHOT
TPyIH, SKUM 3aCTOCOBYBAJIH HPOOIOTHK
3 BOZOIO MOPIBHSHO 3 aHAIOTTIHUMH I10-
Ka3HUKaMH KOHTPOJIBHOI TPYIIHL.
PesynpraTi AOCHIIKEHHS XIMIYHO-
r0 CKJIaIy M)>s30BOi TKaHHHHU CBIT4aTh
PO OLIBII IHTCHCUBHUN OOMiH O1IKIB,
JKHPIB, @ IIe, B CBOIO YEpTy, BIUIMBAE Ha
MiHEpaJbHHUIA Ta BOAHUNA OOMIH B opra-
Hi3MI Kypyar nocmigHux rpyn. OTxe,
BUKOPUCTAHHS TPO(IIAKTUYHUX TIpe-
MapaTiB, TAKKUX K MPOOIOTHUK HA OCHOBI

4. BinHocHi 3HaYeHHsI KOHIIeHTPalii AMiHOKUCJIOT Y CTETHOBUX M’s13aX,
NMOPiBHSHO 3 KOHTPOJILHOK I'PYNOI0 Kyp4aT

ITokazuuxk %1 no K %12 no K

Hesaminni aMiHOKHACIOTH 10,11 4,60
Banin 10,73 6,77
[30oneiun 16,77 17,50
Jlewnua 8,25 -6

Jlizun 12,30 11,57
Merionin 16,45 11,57
Tpeonin 7,01 11,81
Tpunrodan 19,76 21,48
Deninamadiy 11,65 9,37
ApriHin 7,42 -11

lctuaun -2 12,05
3amiHHI. 4,97 9,52
AnaHiH 6,13 8,22
AcnapariHoBa Kucliota 9,96 10,08
Tinun 3,39 8,56
TimyraminoBa kuciora 3,76 8,00
IIponun 4,92 8,46
Cepun -0,8 11,90
Tuposun 4,03 16,37
Huctun 13,17 24,93
OKcHTpOITiHY -7,4 6,09
CymMa BCiX aMiHOKHCIIOT: 7,38 7,21
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4. BikoBo-sikicHUI MOKA3HUK IPYAHOI TA CTerHOBOI M’$130BOI TKAHUHU Kyp4aT

Bu npobu 11 112 K
Ipymai M’s13u 6,67 7,16 6,45
Crernosi M’s31 5,04 441 3,85

mramy Lactobacillus plantarum ta no-
cTOioTHK «bakrepiocan», CHPUATIUBO Referenses

BIUIMBAE Ha MPOMYKTUBHICTH IITHIN Ta
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KpeMa, MOKpanlyrdu OiTKOBUH, B TOMY
YUCI1 aMIHOKUCIIOTHUHM CKJIag M’sca.

Omxe, 3acToCyBaHHS HPOOIOTHY-
HOTO TIpemapary Ha OCHOBI INTamMy
Lactobacillus  plantarum — nosumueno
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Y npobax M’sica Kypyart 3 epIoi 10-
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HOKHCJIOT TOPIBHSHO 3 aHAJOTIYHUMH
MMOKa3HUKaMH KOHTPOJIbHOI TPYIH (IK y
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Abstract. Growing organic poultry, the issue of preventing young animals’ diseases is quite difficult,
because the use of preventive antibiotics is prohibited. Poultry rearing should take place in accordance with
the current «organic» legislation. The Law of Ukraine On basic principles and requirements for organic
production, circulation and labeling of organic products 2496-VIll came into force on August 2, 2019 in
Ukraine. The chemical composition of meat and the content of amino acids in the muscle tissue of the
organic chicken meat-egg direction have been studied. The purpose of the research was to determine the
possibility of organic growth of chickens and to study the effect of nutraceuticals on the quality and com-
pleteness of chicken meat. The experiment was conducted under organic farming conditions. The bird kept
in the poultry houses free access to the pasture, receiving organic feed. The chickens of the study groups (D1
and D2) were administered natural prophylactic preparations - probiotic and postbiotic, respectively, and
the control group chickens did not receive any preventive drugs. After slaughter the birds, performed a com-
parative assessment of the chemical consist, biological value of the meat of the test and control chickens,
determined the amino acid score of the protein of the thoracic and femoral muscles. We compared the re-
sults of essential amino acid and nonessential amino acid with muscle tissue samples obtained from chick-
ens in the control group, who did not use any preventive drugs. The use of both probiotics and postbiotics
has been found to improve the amino acid content of poultry meat, with a better preservation of chickens
and productivity. The first experimental group recorded a significantly higher content of nonessential amino
acids, and the second experimental group replaced the amino acid and the second experimental group
indicated higher content of essential amino-acids, compared to similar indicators in the control group (both
in the thoracic and thigh muscles). Protein quality of organic chicken meat of both experimental groups is
greater than that of control samples of chickens. Therefore, organic poultry farming with natural keeping
and organic nutrition with preventive preparats, helps improve the biological value of chicken meat.

Keywords: organic chickens, amino acids, meat, muscle, quality, completeness
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Abstract. A review of the problem of treating dogs for pancreatitis with peptide drugs is
presented. The main attention is paid to the analysis of the use of somatostatin, octreotide
and the synthetic analogue of leucine-enkephalin — dalargin. Despite numerous studies of the
therapeutic effects of these agents for acute pancreatitis and pancreatic necrosis in humane
medicine, there is no definitive answer about their efficacy in dogs due to the lack of work
performed in accordance with the criteria of evidence-based medicine.

The use of dalargin in the complex therapy of dogs with chronic pancreatitis, eliminates
or reduces pain and dyspeptic phenomena, contributes to the onset of positive changes at the
same time a number of positive changes in the functional state of the pancreas manifested
by decreased serum amylase activity 3 times, pancreatic lipase in the 1,9 times.

Studies carried out on dogs, patients with chronic pancreatitis, it is determined that
against the background of treatment of synthetic analogue Leukin-enkefaline — Dalagin.
The intensity of pain decreased (up to 5 days in 90% of patients), decreased amylase and
pancreatic lipase activity and TBK-active product (malonic dialdehyde, MDA) in their blood
serum. Ultrasound showed data on the reduction of pancreatic edema, in 7 sick dogs, its sizes
were restored to indicators in healthy animals.

Keywords: chronic pancreatitis, acute pancreatitis, dogs, dalargin, serum amylase,
pancreatic lipase

Introduction

At the beginning of this century, a
group of scientists from the University of
Zurich published an article entitled “Treat-
ment of acute pancreatitis from the stand-
point of evidence-based medicine. A look
at the established paradigm” (Heinrich et
al., 2006). It analyzed data on the results of
treatment of patients with pancreatitis, ob-

tained by various scientific groups and in
a large number of clinical trials, performed
in accordance with the rules adopted in evi-
dence-based medicine. An evaluation of the
effectiveness of the most commonly used
agents for the treatment of patients with
acute pancreatitis was presented: mesexyl-
ate gabexylate, lexipaphant, aprotinin (con-
trical, tracilol), octreotide (somatostatin an-
alogue). The findings of the meta-analyzes
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turned out to be quite unexpected: none of
these agents can be regarded as an effective
pancreatitis drug due to their insufficiently
proven efficacy.

Analysis of recent researches
and publications

The findings of this work forced scien-
tists to review the importance of antisecre-
tory and antiprotease drugs in the treatment
of patients with acute pancreatitis. And if
in the countries of Western Europe and the
USA practically have refused to use these
means, in the countries of the Eastern Eu-
rope till now the doctors appoint them quite
often. Among them, sandostatin (octreotide)
is most commonly used. Octreotide is a
synthetic analogue of the somatostatin octa-
peptide. Somatostatin was isolated from the
sheep hypothalamus in 1973, and was later
found in the central and peripheral nervous
systems, as well as in D-cells of the pancreas,
in the stomach, and in the duodenum. Two
molecular forms of natural somatostatin —
S-14 and S-28 have been identified. The first
form is treated as a neuropeptide, the second
—as a circulating hormone. Somatostatin in-
hibits secretion but not synthesis of growth
hormone. In the digestive canal of animals
and humans, it inhibits the secretion of most
intestinal hormones, along with it markedly
reduces the secretion of glands of the stom-
ach, pancreatic enzymes and bicarbonates,
slows blood flow in the abdominal organs
(Gelfand et al., 1998; Choi et al., 1989).

In the 80-90s of the XX century, one
of the leading factors in the development
of acute pancreatitis was considered acti-
vation of pancreatic enzymes, which leads
to “self-digestion” of the gland. Inhibition
of pancreatic secretion and enzymes by
somatostatin or octreotide administration
was promising. This was facilitated by the
first positive results of clinical observa-
tions of the effect of somatostatin on pan-

creas in patients with acute pancreatitis
(Makhija & Kingsnorth, 2002). Later in
numerous clinical studies to confirm the
effectiveness of somatostatin in the treat-
ment of patients with acute pancreatitis
failed (Li et al., 2011; Uhl et al., 2002).
Similar was the situation with the use of
octreotide in the treatment of patients with
GP. Initially there were encouraging reports
about the effectiveness of octreotide in stop-
ping pancreatitis attacks, but as evidence
from studies of evidence-based medicine
accumulated, the number of negative re-
sponses to octreotide as an effective agent
increased. An example is the work of S.
Heinrich et al. (Heinrich et al., 2006). This
meta-analysis combined four clinical stud-
ies. Its results showed that octreotide does
not reduce the number of surgical interven-
tions in people with GP (23,3 % vs. 16,3
%; P = 0,09), does not reduce the rate of
sepsis, does not reduce the number of fatal
cases, and overall number of complications
(70,6 % vs. 63,2 %; P = 0,2). In addition,
no route of administration (subcutaneously
or intravenously) was established. There are
known guidelines for the use of octreotide
in small pets (Bulgakov, 2015), the overall
conclusion of which is the fact of safety and
the absence of undesirable effects of the
drug, however, there is no meta-analysis of
its effectiveness for pancreatitis. As a result,
the authors do not recommend that patients
with severe acute pancreatitis prescribe oct-
reotide. In other works of the same period,
the number of negative responses about
the possibility of using the peptide drug
“Octreotide” for acute pancreatitissteadily
increased, which led to the situation when
the medical standards of the UK, the Inter-
national Association of Pancreatology did
not recommend the use of octreotide and so-
matostatin for this pathology (Vasilev, 2010;
Zohirov et al., 2016). Thus, the idea of using
powerful antisecretory and anti-enzymatic
agents in the treatment of patients with acute
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pancreatitis has not been confirmed in clini-
cal practice. However, octreotide and soma-
tostatin are used in modemn surgery. They
are effective for stopping bleeding from var-
icose and varicose veins of the esophagus
and stomach in patients with cirrhosis, used
for the prevention of recurrence, secreting
endocrine tumors of the pancreas (glucagon,
carcinoid tumors, gastrinoma).

In this situation in the late 80’s and early
90’s in our country for the treatment of peo-
ple with acute pancreatitis began to widely
use peptide drug dalargin. Dalargin is a syn-
thetic analogue of leucine-enkephalin (Tyr-
D-Ala-Gly-Phe-Ley-Arg). Being a synthet-
ic opioid neuropeptide, it almost does not
penetrate the blood-brain barrier, does not
cause addiction, physical dependence, and
tolerance (Choi, 1989; Chaturvedi, 2003).
The pharmacological action of opioids is
predominantly caused by interaction with
delta receptors and, to a lesser extent, with
mu-receptors. Dalargin, in the first place,
is an active regulator of homeostasis of the
body, has the ability to affect various bio-
logical systems. In experimental studies us-
ing a model of cystamine duodenal ulcer in
rats, it was shown that dalargin has a strong
reparative activity for ulcerative lesions
(Lyashev, 2002). The established activity
was confirmed by stimulation of the mark-
er enzyme of the processes of regeneration
— ornithine decarboxylase (ODC) in the
mucous membrane of the duodenum. The
expressed ability of hexapeptide to activate
the processes of tissue regeneration and
growth, along with the revealed moderate
antisecretory effects on gastric and pancre-
atic secretion, improvement of blood micro-
circulation in the area of damage (Clayton,
2013) identified the possibility of treatment
in patients with a variety of gastroenterol-
ogists. As a drug dalargin is currently used
for the treatment of patients with peptic ul-
cer, pancreatitis, including acute pancreati-
tis, pancreatic necrosis.

Already in the first works of surgeons,
convincing data were obtained about the
ability of dalargin to limit or stop the pro-
gressive course of destruction of the exocrine
parenchyma of the software (Oruc, 2004;
Zheng, 2013). Dalargin was highly effective
in the combined diseases of the pancreatodu-
odenal zone. According to the results of the
research, it was suggested to prescribe hexa-
peptide therapy to all patients at the pre- and
postoperative stage of treatment, which led
to accelerated healing of complicated gastro-
duodenal ulcers, prevention of the transition
of edema to pancreatic necrosis, inhibition of
enzymatic excretory function. Compared to
the therapeutic activity of dalargin and oth-
er agents, dalargin in its activity exceeded
all other antiulcer drugs. In the treatment of
malignancies, hexapeptide was superior in
activity to cytostatics, protease inhibitors, ri-
bonuclease, pantriptine, somatostatin, calci-
tonin, glucagon. The therapeutic efficacy of
dalargin was considered by the authors as a
result of the systemic effect of the peptide on
the digestive system.

Dalargin has been successfully used in
the treatment of patients with chronic pan-
creatitis (Habtezion, 2011). The results of
the study showed that dalargine reduced
the intensity of pain in the epigastrium fast-
er and in a greater number of cases (84 %)
and improved overall health than patients
in the control group (cessation of pain in
72 % of patients). There are other works in
which dalargin has been widely used with a
positive result for the treatment of patients
with postoperative pancreatitis and for its
prevention (Vasilev, 2011).

Materials and methods
of research

The studies were performed on 20
dogs with chronic pancreatitis. Animals
were divided into two groups — I control,
II experimental 10 dogs each with age
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(from 3 to 11 years), severity and dura-
tion of the disease, the severity of pain.

The diagnosis was made on the ba-
sis of anamnestic data, clinical features,
laboratory tests, biochemical studies of
blood and serum, ultrasonography data.

The exocrine function of the pancreas
was evaluated by the activity of amylase and
lipase in serum. The activity of amylase in se-
rum was determined by the kinetic method,
and lipase by the kinetic colorimetric method.
The activity of lipid peroxidation was evalu-
ated by the level of TBK-active product (ma-
lonic dialdehyde, MDA) in serum.

The main principles of treatment of an-
imals of both groups were: elimination of
pain syndrome, antisecretory therapy, nor-
malization of exocrine function of pancreas.

For the treatment of animals in the
(control) group, a 27/ solution of dro-
taverine hydrochloride at a dose of 2
mg / kg body weight was administered
intramuscularly twice daily; omeprazole
lyophilisate for the preparation of a solu-
tion for infusion of 40 mg at a dose of 1,5
mg / kg body weight intravenously once
a day, enzyme agents — 10000 units of li-
pase internally during each feed feeding.

Dogs of the II (experimental) group
were treated with the same treatment as the
animals in the control group, and additional-
ly intravenously, a 0,1 % solution of dalargin
(1 mg/ ml) was administered at a dose of 2
mg / kg body weight, which was dissolved
in 100 ml of isotonic solution. sodium chlo-
ride, twice a day for 5 consecutive days.

The figures obtained during the stud-
ies were statistically processed using
Microsoft Excel.

Results of the research
and their discussion

Clinical signs of dogs suffering from
CP were characterized by impaired appe-
tite, frequent belching, signs of nausea,

vomiting, bloating, pain, dyspeptic phe-
nomena. The body temperature of sick
dogs was within the reference values and
was 38,3 + 0,28 °C in dogs of group I
and 38,1 + 0,34 °C in dogs of group II;
the number of respiratory movements
per minute in dogs of group I was 24,9 +
2,3, and in dogs of group I — 25,1 + 3,1;
the heart rate was 86,3 £ 9,7 and 88,6 +
5,9 heart rate per minute, respectively.

The study of the serum of dogs with
chronic pancreatitis showed an increase
in amylase activity up to 2136,8 + 23,6
U /1 in animals of control group I and up
t02152,44+ 19,8 U / I in animals of exper-
imental group II. Serum pancreatic lipase
activity was 401,8 = 11,3 U /1 in animals
of group I and 392,6 = 10,9 U /1 in ani-
mals of group II. The content of malondi-
aldehyde in the serum of dogs was 7,68 £
0,47 and 7,73 = 0,41 umol /1 in animals
of groups I and II, respectively.

Ultrasonographic studies revealed an
increase in the size of the pancreas in dogs
of both groups, heterogeneity of structure,
small echospositive inclusions in the pa-
renchyma of the organ, a decrease in the
rate of blood flow in the small arteries of
the pancreas. In all patients of dogs, ultra-
sound revealed an increase in echogenici-
ty of the structure of the organ, indicating
the development of sclerotic processes in
the gland tissue as a result of previously
exacerbated diseases.

In complex therapy with the use of da-
largin, the reduction of pain in dogs of the
II (experimental) group was established at
3 days, and the complete disappearance at
5-6 days. In dogs I (control group) treat-
ed with traditional therapy, only 70 % of
patients managed to eliminate the pain
syndrome, and the intensity of the pain
syndrome decreased by 5-7 days. Appe-
tite improvement in 80 % of the animals
in the experimental group occurred 3
days after the use of complex therapy, and
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most recently disappeared vomiting and
belching. Dyspeptic phenomena gradual-
ly disappeared, and at 6 days defecation
returned to normal. In animals of the con-
trol group — nausea, bloating, dyspeptic
phenomena were slower.

The use of dalargin eliminated pain
during palpation of the abdominal wall
in the area of pancreas projection of the
software in 80 % of patients.

In the course of treatment, the activ-
ity of enzymes in the serum of dogs in
both groups decreased. Thus, in the se-
rum of dogs of group II (experimental)
amylase activity decreased by almost
2,9 times (P < 0.05) after 5 days from
the beginning of treatment, whereas in
traditional treatment (animals of group
I), its activity decreased from the initial
The indicator was only 1,2 times (P <
0.05) and was greater than the norma-
tive value (125-640 U /1) (Fig. 1).

The normalization of amylase activ-

ity can be explained by the stimulating ef-
fect of dalargin on software cells. Dalargin
stimulates the processes of cell division and
DNA synthesis, eliminates the development
of erythrostasis and microthrombosis, im-
proves microcirculation in the pancreas, pre-
vents the development of inter-intracellular
and intracellular edema in the intact gland
segment ( Zohirov et al., 2016).

The activity of pancreatic lipase in
the serum of dogs of control group (I) af-
ter 5 days after the traditional treatment
was at the level of the initial indicator,
whereas in dogs of Il (experimental
group) decreased to 206,4 U /1, against
392,6+10,9 U /1 initial (P < 0,05).

One of the important indicators that
reflect the state of lipid peroxidation in
animals is the content of MDA in the se-
rum. The use of dogs of group II (experi-
mental) complex therapy, which included
dalargin, contributed to the reduction of
MDA content in their serum from 7,73 +
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Fig. 1. The activity of amylase and pancreatic lipase in the serum of dogs
during treatment
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0,51t0 5,18+ 0,44 mmol /1 (P<0,05). In
control (I) dogs, MDA content in serum
after 5 days of treatment was 6,74 =+ 0,43
versus 7,68 +0,29 mmol / 1 initial. The de-
crease in MDA levels in the serum of dogs
in the experimental group is explained by
the antioxidant effect of dalargin.

After treatment, all test animals were
recorded. Dogs were monitored for 6
months to evaluate the effectiveness
of the therapy. Disease recurrence was
observed in 9 dogs (90 %) of the con-
trol group, whereas in the experimental
group exacerbation of the disease was
observed in 6 (60 %) dogs.

Most animal owners have been linked
to feeding disorders, physical activity and
stress as the cause of disease recurrence.

Conclusions and future
perspectives

The use of dalargin in the treatment of
dogs with CP, eliminates or reduces pain
and dyspeptic phenomena, contributes to
the onset of positive changes at the same
time noted a number of positive chang-
es in the functional state of the software,
which is manifested by a decrease in the
activity of amylasin in syatase parol 1,9
times. A pronounced antioxidant activi-
ty of dalargin, which is manifested by a
significant decrease in the level of MDA
in the blood serum of dogs with chronic
pancreatitis by 33 %, which is one of the
pathogenetic mechanisms of its therapeu-
tic action. The use of dalargin in dogs with
chronic pancreatitis, according to close
and long-term observations, was superior
to traditional therapy in efficiency.
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AHomayia. MpedcmasneHo 02170 npobaemu niKy8aHHsA cobaK 3a NAHKpeamumy nenmuoHUMU
nikapceKumu 3acobamu. OCHOBHY ysaay npudineHo aHanisy 3acmocy8aHHA COMaMOCMAMUHY, OK-
mpeomudy i cuHmemuy4Ho20 aHanoay neliyuH-eHKeganiHy — oanapeaiHy. Hessaxcaroyu Ha YucneHHi
MAaHHIG meduyuHi, ompumamu 00HO3HA4Hy 8i0noeidb rpo ix epekmusHicmoe y cobak He 80aEMbCA
yepes 8i0cymHicme pobim, BUKOHAHUX 8i008iOHO 00 Kpumepiie AOKA3080i MEOUYUHU.

3acmocysaHHsA 0anapeiHy y ckaadi KommnaekcHoi mepanii cobaK, X80pux HA XPOHIYHUU naH-
Kpeamum, ycysae abo 3meHwye 6oabosuli CUHOPOM i Oucrencu4Hi A8UUWLD, CPUAE HACMAHHIO
M03UMUBHUX 3MiH, 0OHOYOCHO 8i03HAYAEMbCA PAO MO3UMUBHUX 3MiH (hyHKUiOHA/IbHO20 CMAHY
NiOwWs1yHK08OI 3G/103U, WO MPOABAAEMbCA 3HUMEHHAM GKMUBHOCMI aminasu y cuposamuyi Kposi e
3 pasu, naHKkpeamuyHoi ninasu — 8 1,9 pasa.

LocniozeHHAM, nposedeHUM Ha X80PUX HO XPOHiYHUl naHKpeamum cobaKkax, 8USHA4YEHO, U0
Ha mai iKy8aHHA CUHMEeMUYHUM QaHA1020M neliyuH-eHKeganiHy — 0anapaiHom iHmeHcusHicme
60110 3meHwysasnace (0o 5 0obu y 90 % x80pux MEApPUH), 3HUMHYBAND AKMUBHICMb aminasu ma
naHKpeamuy4Hoi ninasu ma piseHo TEK-akmueHo20 npodykmy (ManoHo8o20 dianboezioy, MAA) y ix
cuposamyji Kposi. JaHi ynempa3eyKo8020 00CNIOHEHHSA 3aC8i04UAU 3MeHWEHHSA HAOPAKY niduwinyH-
K080i 3a/103U, y 7 X80puUX cOOAK ii po3mipu 8i0HO8/1108aAUCA OO0 MOKA3HUKIB Y 300p08UX MBAPUH.

Kntouosi cnosa: xpoHiyHuli naHKkpeamum, eocmpull naHkpeamum, cobaku, OanapeiH,
CUPOBAMKOBA aMIiNa3a, MAHKPEAaMuUYHa Minasa

ModaHo 0o dpyKy 3 ntomoeo 2020 poky
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AHomayis. [Jocnioxysanu okpemi MOKA3HUKU T- i B-KAimUuHHOI AGHOK iMyHimemy Kyp-
yam-6polinepis yrpooos« repiody ix sUPOULYBAHHS 3a 000AMK08020 88e0eHHS 00 iX PayioHy
mokogbepony auemamy ma ackopbiHosoi Kucsiomu. Z1ocnioreHHsA nposodusu 8 0OHOMY 3 20C-
rodapcme JlesigcoKoi 06s1acmi Ha Yomupbox 2pyrax Kypyam-bpolinepis o 100 2onie y KoMCHIl,
ro4uHarouu 3 1- 0o 41-00608020 8iKy. Kypuama KoHmMposbHOI 2pynu ompumysasu cmaHoapm-
Hull payioH, nepwoi 0oc1iOHoi — payioH 3 000aBAHHAM MOKogeposy auemamy, Opy2o0i 0o-
C1iOHOT — acKopBIHOBOI KUCIOMU, @ MpembOoi — KOMI/IEKC 8KA3AHUX 8imamiHig. Y yinbHil kposi
8U3HA4aU 8IOHOCHY KintbKicmb T- | B-niimgboyumie ma ix okpemux nonynauit y peaxuii croHmax-
HO20 po3emKoymeopeHHs 3 epumpoyumamu 6apaHa, nposodunu dugepeHuitiosaHuli niopa-
XYHOK p03emKoymeoproroYuX AiMgoyumis i3 pisHUM cmyrneHem ¢yHKUIOHA6HOI GKMUsHOCMI.

lMposedeHi docnidreHHsA NMoKazanu, wo 0o0amkose 88edeHHs Kypyamam 00 ix payi-
OHy moKogeposny ayemamy (simamiHy E) ma ackopbiHosoi kuciiomu (simamiHy C) mae
cmumysnoroqull 8naus Ha Kinbkicme T- i B-nimgouyumis i pyHKUiOHaAMbHY akmusHicme T-
i B-knimuHHOI naHoK imyHimemy. po wo ceiduame 36inbweHa Kinbkocmi T-nimgoyumie
(3a2as16HUX, GKMUBHUX, MeoginiH-pe3ucmeHmHux ) i B-nimgouyumis y Kpoai Kyp4am-6pod-
nepis, AKUM 000aMK080 00 pauioHy 86800UsIU 8IMAMIHU.

Mpu ubomy 8usBEHO BUWY (BYHKUIOHAIbHY OKMUBHICMb OOC/IIOHCY8AHUX iMYyHOKOMIIE-
MEeHMHUX KAimuH 30 paxyHOK 3MiyHEHHS peuernmopHozo anapamy T- i B-nimgoyumis — 36inb-
WeHHS KifTbKOCMI KAIMUH i3 HU3bKOHO | CepedHbO0 CYMiHHIO A8IOHOCM | 3HUMEHHSA HeaKmue-
HUX Yy ¢hyHKUYioHan6HOMY s8iOHoweHHI T- i B-nimghoyumis Kposi. BKazaHi 3miHu 6ynu supaxceHi
binbworo miporo y kposi Kyp4yam 27-00608020 8iKY 3a Oii KOMIIAEKCY 3a3HAYEHUX 8imamiHie.

* HaykoBuil KepiBHUK — JIOKTOp BEeTEpUHAPHUX HayK, mpodecop b. M. Kyptsx
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Omite, Ha OCHOBI NPo8edeHUX 0OCMIOHEHb MOXHA CMBEPOXCY8aMuU rpo peaynsimop-
Hy ponb simaminie E i C y ¢hopMyB8aHHI KAiMUHHOI AGHKU crieyuiyHoi imyHHOT 8iornoegidi
Kyp4yam-bpolinepis. 3a Oii docnioncysaHux eimamiHis, i, ocobnueo ackopbiHosoi Kucasomu
KOHCMamosaHo 36inbueHHs KiflbKocmi ma nid8uuweHHs yHKYioHasa6HOT akmusHocmi T- i
B-nimgpoyumie Kposi. Lli 3miHu, (iMo8ipHo, 3ymoeseHi aHmMUoKcuOaHmMHoto Oieto yux 8ima-
MiHie y 3a6e3ne4eHHi memaboniyHo20 2omMmeocmasy MembpaH i peyenmopHo20 anapamy

IMyHOKOMIeMEeHMHUX KAiMuH.

Knrouoei cnoea: eimaminu E i C, kypuama-bpolinepu, cneyugivuHuli imyHimem, T- i
B-nimgpoyumu, hyHKUIOHANbHA GKMUBHICMb iMyHOKOMIEMeHMHUX KAimuH

Axmyanvnicmeo

SHIWKEHHST JKATTE3IaTHOCTI  IITHII,
0COOJIMBO Y PaHHBOMY BIlli, € OIHIEIO 3
HaWaKTyaJIbHIIIKX MPoOJeM, M0 ICHYE y
raxy3i IPOMHCIIOBOrO NTaxiBHUITBA. Lle
3YMOBJICHO HU3bKHM PIBHEM IMYHHOTO I10-
TEHIATy OpPraHi3My, 0COOJIMBO y KPUTHY-
Hi (i3i0JIOTIYHI MEepioan MOCTHATAIBLHOIO
PO3BHTKY, a TAKOX HU3KOK) aHTPOIOTEH-
HUX YMHHUKIB, y TOMY YHCJI BHACIIJIOK
HEIOCTAaTHHOI Ta HEMOBHOLIHHOI TOMIBII
(Vlizlo et al., 2015; Lemesheva, 2003).

AnHaniz ocmannix 00cnioHeHv
ma ny6nixauiti

VY ¢opmyBaHHI Ta peryisiii iMyHHOL
BI/ITIOBI/Ii B OpraHi3Mi TBapHH Ta MTHU-
Ili, BEJIMKE 3HAYCHHS HAJAEThCS JIMQO-
OUTaM Ta X OKPEMHM MOITYIISIIsAM, SIK
TOJIOBHUM KIIITHHAM IMYHHOI CHCTEMH.
Bonu € HOCISIME IMYyHOJIOTYHOT TTaM’SITi
1 TIOIEepenHUKaMH AHTHUTLIOYTBOPIOIO-
YYX KITHH. [X pOJb 3HAYHOIO MipOIO Xa-
paktepusye BMicT T- 1 B-mimdormris Ta
X cyOnonyssiii y nepudepuynii Kposi
(Maslianko,1999; Rojt et al., 2000).

Jlimormn — 11e criendivHi, iMyHO-
KOMIICTCHTHI KJIITHHH IMyHHOI CHCTEMH
(Haitov et al., 2000; Thoman, 1995). Icuye
JIBA OCHOBHHX THIH JTIM(OIUTIB, 1110 BO-
JIOIFOTh PI3HUAM TICTOICHE30M 1 KIHIICBOFO
edekroproro  yHkiiero:  T-mimdormTy,

o 3a0e3NeduyroTh KITHHHUNA IMYHITET, 1
B-nimdormTy, BiANOBiIATBHI 32 aHTHTI-
noytBoperHs  (Bartha&Comino-Delgado,
2000; King et al., 1998). Kpim Toro, Buiis-
FOTh 3HAYHY KUIBKICTb Pi3HHX THITB T-KJTi-
TiH (Maxrygimas et al., 1993; Medina et al.,
1993). B-nmiMdoruTy 3a0e3MedyroTh CUHTE3
AHTHUTLI Yepes iX KiHIeBy GopMy — IL1a3ma-
TiyHi Kmitrad. T 1 B-cucremu mimdorm-
TIB B3a€MO3B’s3aHi. T-cHCTEMa CTOCOBHO
B-cuctemMu  Biflirpae  peryiordy  poib
(Voronin et al., 2002; Khariv et al., 2017).

AHali3 IaHuX JITepaTypy CBITYNTH,
mo Ha (opMmyBaHHS IMyHOOIONOTTYHOT
PEaKTHBHOCTI Ta PO3BUTOK OPraHiB iMyH-
HOI CHCTEMH OpraHi3My ITHII 3HAYHHI
BIUTMB Ma€ ONTHMAaJbHE 3a0e3MeUeHHS
iXHBOI MoTpedu y Bitaminax (Vlizlo et al.,
2015; Tonov, 1997). IIpu 1ipomy BakinBe
3HAYCHHS] Ma€ ONTHUMAIbHE 3a0e3redeH-
Hs 'y patioHi rrumi piBas BiTamiHiB E i C
(Rojt et al., 2000; Fisinin&Suraj, 2013).
OcranHi, SIK BIIOMO, TPOSIBISIIOTE PEry-
JIITOPHUH BIUIMB HAa IMyHOJIOTIYHY peak-
THBHICTb, PICT 1 30epeKEHICTh ITHIII.

KoHcraTtoBaHO TMO3WTHBHMIA  BILTHB
BitaminiB E i C Ha craH iMyHHOI i aHTH-
OKCHJIAHTHOI CHCTEM, IPOXYKTUBHICTB 1
30epeKEHICTD Y Kypeil, a TAKOXK B IHAXYAT 1
rycenst (Ionov, 1997; Mudrak& Vishchur,
2011; Mudrak et al., 2012).

Bonnoyac Ha Kypuarax-Opoiinepax
Taki JIOCITIDKeHHs1 (parmeHtapHi. Ha
CHOTOIHIIIHIN JeHh HENOCTAaTHHO BHBYC-
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HUM € K CAaMOCTIHHHM, TaK 1 o€ qHaHNI
pruiuB BitamidiB C ta E Ha akTHBHICTS 3a-
XHCHHX CHCTEM opraHizmy nruii. Hacam-
niepe/t, 3’ICyBaHHsI BUMAarae JI0CiPKeHHSI
BBy BitamiHiB E i C va cran T- i B-xui-
THUHHOI JIAHOK IMYHITETy y Kyp4ar-Opoii-
JIEPIB Y KpumuuHi nepioou pocTy.

Mema docrioycenns — 3’ ICyBaHHA Jii
pitaminiB E 1 C na cran T- i B-ximituaHOi
JIAHOK IMYHITETY Kypuar- Opoiiiepin

Mamepianu ma memoou
00CTi0NCeHHS

JlocImiKeHHsT TIPOBOMIIA B OJHOMY
i3 rocrmogapctB JIbBIBChKOT 0OONacTi Ha
YOTHUPHOX TpyIax Kypyar-OpoisiepiB Io
100 romiB y KO)KHi{, TOYUHAIOYH 3 1- J10
41-moboBoro BiKy. YTpHMaHHs Kypdar
OyJI0 HAIOJILHUM 3 BUTHHUM JOCTYIIOM JI0
kopMmy 1 Boau. KoHTposbHil Ipymi Kypyar
3TOMOBYBAJIM CTAHIAPTHUH KOMOIKOPM,
30a1aHCOBAaHMH 32 OCHOBHUMU ITOKUBHH-
MH PEYOBHHAMH 3TiTHO HOPM, PEKOMEH-
noBanux i kpocy POCC — 308. [lepiua
JOCITITHA TPyTIa MITHII JOJATKOBO 1O BKa-
3aHOTO KOMOIKOpMY OTpHMYBaJIa BiTaMiH
E y kinmbkocri 0,1 T/ Kr KOMOiKOpMY, Jpy-
ra — Bitamin C 0,25 r/kr KOMOiKOpMY,
TpeTs JOCIIIHA TpyIia Kypyar — BiTaMiH
E i Bitamin C y BKa3aHHX J03aX.

Ji1 DoCHiKeHb BUKOPHCTOBYBAIIN
KpOB, SIKy Opanu y KypuaT-Opoiisiepin
micist 3a0010 y pi3HI BIKOBI TEpIOIH:
27-, 34- 1 41-moboBomy Bini. Ilix gac
BUKOHAHHS pOOOTH HOTPUMYBAIHCEH Oi-
OCTUYHUX BHMOT IIONO TBAPHH 3TiTHO
YHHHOTO 3aKOHOIABCTBA.

VY crabimi3oBaHiil TeMapHHOM KpOBI
BU3HAYAIN 3arajibHy KUTbKICTb T-nmimMo-
mutiB (E-PVJI) — y peakuii cioHTaHHOTO
PO3ETKOYyTBOPEHHSI 3 €pUTPOLHTaMU Oapa-
Ha (Jondal M. et al., 1972) sixk mapkepamu.
[NpuHIMT MeTomy MoJsrae y 3HaTHOCTI
JIM(OIMTIB YTBOPIOBATH, TaK 3BaHi, “po-
3eTKH’ 3 TETEPOTeHHUMH EPUTPOIUTAMHU.

VY meHTpi “po3eTkr’’ € TMQOLHT, Ha MeMO-
paHi SKOro MICTSThCS CrieldiuHi perern-
TOpH, a Ha Tepudepii — epuTpoIUTh. 3a
KUTBKICTIO  €pHUTPOIMTIB, aJICOPOOBAHKMX
OTHUM JTIM(DOIIUTOM, CYISTh MPO CTYIIIHb
Horo (DyHKIIOHAIBHOI AKTUBHOCTI. Bu-
3HAYATM BITHOCHY KUIBKICTh 3arajbHUX
(TE-PYJI — 3zarampHi pO3ETKOYTBOPIOKOUL
TMQOIUTH) W aKTUBHUX T-miMQOIHTIB
(TA-PVJI — axTHBHI pPO3ETKOYTBOPIOKOUL
JiMdonuTH) 3a Metoaukoro (Wansbrough-
Jones M. et al., 1979). Jlnsa BiaAMUBaHHS
JiM(OIUTIB BUKOPUCTOBYBAITH 3a0yepe-
HUK (izionoriuyanii po3unH (pH pozunny
7,2-74 (7,3). MoHOHYyKJICapHY (DpaKIito
KJTITHH BUAUTSUTA 3 TeMapUHI30BAHOT KPOB1
Kyp4ar-OpoitiepiB. 3po0iieHi Ma3Ku BHCY-
yBaH, (hiKcyBajm MeTaHosoM, (hapOysa-
m 7-10 xB 3a PomanoBcekum-I'iM3a. Mi-
KPOCKOITIF0 Ma3KiB POOWITH TIiJ] IMEpCI€Er0
3a 30utbIeHHst 90 X 7. JliM(onuTa po3pis-
HSUTH 32 KUTBKICTIO MPUETHAHUX CPHTPO-
LIWTIB: HYIHOBI — HE TPUETHAIH JKOIHOTO,
MasoepeHIiioBani (HU3bKOaBIIHI JIM-
(hormTH 200 KINITHHHU 3 MAJIOK) MIUTBHICTIO
MIOBEPXHEBHX PEIENTOPIB) — MPHEIHATIN
3—5 epuUTpOIMTIB, CepeIHbOABIIHICYOITO-
mysisiii — 6—10 epUTpOIKTIB, BUCOKOAU(E-
PpeHIlifoBaHI (BUCOKOABIHI) — “PO3ETKH”
3 Oinbie sik 10 epurpormramu (M — mo-
pyia). BusHaueHHsS BITHOCHOI KUIBKOCTI
Teo(imHPe3UCTEHTHUX T-XemmepiB IpyH-
TYEThCS HA TOMY, IO Il KJIITHHA HECYTh
Ha CBOiM TIOBEPXHI PELENTOPH JI0 IMYHO-
moOyriHIB Kiacy M, a T-cympecopu — 10
iMyHODIOOYMiHIB Kitacy G. XemmepHi— Tim-
(orTH, 3maTHI HOPMYBATH PO3ECTKH MICIIS
X 1HKyOAIlii 3 Teo(iiHOM — 11e Teo(imiH-
pe3ucteHTHI KmiTHHH. KinbkicTh Teodi-
JMHYYTIMBHX JiMporuTiB  T-cynpecopis
BH3HAYAIM 32 PI3HHULICK) MK KUTBKICTIO
TE-PYJI i T-xenmepiB. Busnayanu Bin-
HOCHY KUTbKiCTh B-mim¢ormtis (UepHy-
menko E. ®. ¢ coasrt., 1979), Meton ineH-
TUDIKAIT IKHX TPYHTYETBCS] HA HASIBHOCTI
Yy HHX MEMOpaHHHX IMyHOITIOOYTiHOBHX
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perenTopiB, mo 3ade3nedye MpHETHAHHS
70 B-miMOIMTIB 1HIMKATOPHUX KITITHH,
SIKI Ha CBOIM MOBEPXHI MICTATh KOMILIC-
MeHT-anTureH-komiuieke (EAC-PVII). Sk
IHIMKATOPHI KJITHHH BHKOPHUCTOBYBAJIA
epUTpPOIMTH OapaHa, CEHCHOLTI30BaHI aH-
THUTLIaMK 1 KoMIieMeHToM. J[jist mpuroty-
BaHHSI KOMIUICMCHT-aHTHT€H-KOMIDICKCY
BUKOPUCTOBYBAJIM TOTOBY PIJIIKy T€MOITi-
Ty cupoBarky (turp 1:1 200) ta roto-
BHI CyXHId KOMIUIEMEHT MOPCHKOI CBUHKH.
Oneprxani nupoBi JaHi onparpo-
BYBaJIM CTATUCTUYHO 3 BHKOPHCTAHHSIM
nporpamHoro makery Microsoft Excel.

Pesynvmamu docnionenns
ma ix 0620680peHHs

3 HaBeleHUX y TaOmuii 1 jaHux Oa-
YUMO, IO KUIGKICTh T-3arajpHuX JIiM-
(ho1MTIB y KPOBI Kypuar-OpoiiepiB rmep-
101, IPYTOi Ta TPETHOT TOCIITHUX TPYIT Y
27-1000BOMY Billi 301THIIMIIACE BiITOBII-
HO Ha 9,8, 14,01 18,0 % (P < 0,001) cro-
COBHO KOHTPOJBHOI Ipyrmy. 30UTBIICHHS
3arajibHOI KUTBKOCTI T-TiM(OIHUTIB Y Kpo-
Bi Kypuar JOCIITHUX TPy y LeH nepion
JIOCITI/DKEHb BiZI0YBaIOCs 33 OIHOYACHOTO
3MeHIIeHHs HenudepeHmiiiopannx (P <
0,001) i cepenupoaiaaux (P < 0,05) TE-
PVYJI ta 36itbmenns kitbkocti TE-PYIT i3
HI3bKOFO (P < 0,001) miiieHiCTIO perenTo-
piB. BomHOUBac KUTBKICTh BUCOKOABIIHUX
TE-PVYJI y kpoBi OpoitiepiB JocmigHuX i
KOHTPOJIBHOT TpyT OyJ1a Ha OJTHOMY PIBHI.

[oniOHi 3MiHH, TUTEKH BUPKEHI 3HAYHO
MEHITIOI0 MIPOF0, KOHCTATOBAHO 3a JIOCHTi-
mxeHnst Kitbkocti TE-PYJ i ix cyOmomyois-
i y KpoBi Kypyar y 34- i 41-1000BoMY BilTi.
Tak, BiporiiHe 30UTbIIeHHs KiTbkocTi T-3a-
ralbHAX JIMQOIMTIB  3a(iKCOBAHO JIMIIIE
Y KpOBI Kypyar Jpyroi i TpeTkoi JOCITITHOT
TPy, SIKI OTPUMYBAIH BIIOBIITHO JOOABKH
BiTamiHy C, a TAKOXK aCKOPOIHOBY KHCIIOTY T
Toxoepon aerar (P <0,05-0,01). 3pocran-
H KiUtbkocTi T-3araibHHX JIIM(OIMTIB Y

KPOBI Kypyar y BKasaHi epioy J0CIiHKCHb
BIIOYBAJIOCS HA TTi 3HIDKCHHS “HYJIBOBHX
Hemugepennidopanux kmitiH (P < 0,05—
0,01) i 30uTbIIeHH Yy 41-mOOOBOMY Billi
TE-PYJI 3 amseroro (P < 0,01) 1 cepemaboro
(P <0,05) 1miIBHICTIO PELienTOPIB, BIIOBI/I-
Ho y rpymi I3 1 J12.

OTxe, pe3ylbTaTH MPOBENCHHUX JO-
CIIIIKCHB CBIAYATh, IO JOAAaTKOBE BBE-
JICHHS JIO pallioHy KypuaT-OpoiisiepiB
BitaminiB C Ta E cpuuaunnse 3011b1eH-
Hs KibkocTi T-miM(pONUTIB Ta MmiaBu-
mye iX (YHKIIOHAJbHY aKTHBHICTb,
ocobmuBo y 27-mo6oBomy Bimi. llei
BILIMB OYyB BUPQKECHHUH OUTBIIIOK MipOIO
y KpOBI Kyp4aT JApyroi i TpeThoi J0CIiI-
HUX Tpyn y 34- 1 41-1060BOMY BiIIi.

VY Bcl mepionu JOCHTi/PKeHb 3araib-
Ha KUIbKICT T-aKTHBHHX JIIM(QOIHUTIB
Yy KpOBi Kypdyar JAOCIiHUX IPym OuIbIa
(P <0,05-0,01), HiX y KOHTPOJBHIH
(Tab. 2). 3pocTaHHs iX KUIBKOCTI y KPOBI
Kypuar JOoCTiaHuX rpyn y 27- 1 34-10060-
BOMY Billi BiZIOYBaJOCS Ha TJIi 3MEHIICH-
HS HEaKTUBHUX Ta 30utbIreHHs TA-PYJI
13 HA3BKOKO 1 CEPEIHBOI0 MIUTBHICTIO pe-
nenrtopiB (P <0,05-0,001). BomHouac y
41-1000BOMy BIIll Y KpOBI KypdyaT ycixX
JOCIIJHUX TPYII CTOCOBHO KOHTPOJBHOI
3a(hikcOBaHO OUTBINY KUIBKICTh HU3BKOA-
Bigux (P <0,05-0,01) i y rpymi JI,Buco-
koaBigaux TA-PVII (P <0,05).

30UThIICHHST  3arajbHOi  KUIBKOCTI
T-akTHBHUX JTIM(OIMTIB Yy KPOBI Kypuar,
SIKAUM JTOJATKOBOTO /IO OCHOBHOTO PaLliOHY
Bomwn Bitaminn C Ta E, BinOysanoch
3a PaXyHOK 3MCHIIICHHS HeIH(epeHIIiHo-
BaHoi nomyrsiii TA-PYJT (P < 0,001) ta
3pocTaHHsl KUTbKocTi T-akTHBHUX JliM(o-
muTiB 13 Hu3BKor (P < 0,001) Ta cepen-
HbOHO (P < 0,05) NIIBHICTIO perienTopiB.

Binomo, mo T-nmimMbormTy moaiisoTh-
cst Ha (DYHKIIIOHAJIBHO BiJIMIHHI ITOITYJIALIIT,
ocHoBHuMH 3 sikuX € T-xemmepu (Th) i
murorokenyHi (Tc ado CTL). Sk mokaza-
JH pe3yJbTaTd MPOBEICHUX OCITIHKSHb
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1. BignocHa kinbkicts TE-PYJI Ta ix okpemux cyononyasuiii y kpoi kypuar-
opoiisepis 3a aii BitaminiB Ei C, % (M £ m, n =35)

0 I'pyna Bik nTuii, 106u
OKa3HUKHU
Kyp4ar 27 34 41
K 53,75 £ 0,85 42,25+0,48 40,50 + 0,50
J1 44,0 £0,91*** 41,25+0,63 39,25+0,75
TE-PVIL, 0
J12 39,75 £ 0,85%** 40,0+ 0,41%* 38,25 +0,48*
a3 38,25 £ 1,10%%** 40,0 +0,71* 37,0+ 0,41%*
K 39,0+ 0,7 50,75+ 0,75 50,75+ 0,48
35 pig 50,0 + 0,81 *** 52,0+0,41 51,25+£0,48
2 54,75 £ 0,85%%* 52,5+0,29 51,75+ 0,25
13 56,25 £ 1,10%** 53,0+0,71 53,75 £0,48%**
K 6,75+0,48 6,25+0,85 7,50 +0,29
6.10 1 5,25+0,48 5,75+£0,48 7,75+ 0,48
2 5,0 +£0,40% 6,75+ 0,48 8,50 £ 0,29*
13 5,0 +£0,40% 6,50 + 0,64 7,75+ 0,48
K 0,5+0,28 0,75+0,25 1,25 £0,48
M 1 0,75+0,25 1,0£0 1,75 £0,25
J2 0,5+0,28 0,75+0,25 1,50+ 0,29
J3 0,5+0,28 0,50+0,29 1,50+ 0,29
K 46,25+0,85 57,75+ 0,48 59,50 + 0,50
% a1 56,0 + 0,91 *** 58,75+ 0,63 60,75+£0,75
12 60,25 £ (0,85%%#* 60,0 £0,41* 61,75 +£0,48*
a3 64,25 £ 1,7*** 60,0 £0,71* 63,0+ 0,41%*

Mpumirtka: y miit Ta HacTynuux Tabmuisx * — P < 0,05; ** — P <0,01; *** — P <0,001 — Bipo-
TIAHICTB PI3HAL Y ITHUIL JOCIITHUX TPYII ITOPIBHSHO IO KOHTPOJIBHOT

(tTabu. 3), KUTbKICTh edekTopHuX T-yiM-
(OIUTIB Y KPOBI KypuaT-OpoiiiepiB TaKOK
3aJIe)KaIa Bijl BIUTMBY JIOCIIPKYBaHUX YHH-
HUKIB. Tak, J07aTKoBe BBEICHHS 70 PaLlio-
Hy Opoitiepis BitamiHiB E Ta C, mopiBHIHO
3 PEKOMEHJ/IOBAHHM PIiBHEM, CHPUUMHSIIO
BIpOTiIHE 30UTBIICHHS Y KPOBI BITHOCHOT
KUTBKOCTI TeO(MUTIH-PE3UCTCHTHUX T-JTiM-
¢ormtie (Th) y Bei nepionu A0CHTIHKEHS.
Taxi 3MiHH Y KpOBI KypyaT JOCIIIHUX TPYTT
BinOyBa/MCsl 3a OHOYACHOTO 3POCTAaHHSI
KUIBKOCTI HU3BKOABIIHUX] 3MEHILICHHS HE-
axtiBauX Th-—PVYJT (P < 0,05-0,01). Bxa-
3aHi 3MiHH Y KPOBI Kypyar JOCITHUX TPyTI

Oyni BUpaKeHi OUTBIIIOI Miporo y 27-110-
OoBoMYy Bimi. Y el nepion y KpoBi Opoii-
nepiB 3a aii BitaminiB E i C 3adikcoBano
oumpiry kimekicte Th-PVYIIL 3 cepenHboro
uIbHICTIO penerrtopis (P < 0,05).

3a J0CHiDKCHHS KUTBKOCTI Teodi-
THYYTAMBUX T-MiMGOLMTIB  3BEpTae
yBary BIpOTiTHO OimbINa X KiJIBKICTh
y KpOBI Kypyar JApYroi i TpeTboi rpyn
y 27-no6oBomy Bimi. Pazom 3 1muM y
OpoiinepiB, sKi oTpuMyBanu Bitamin C
y 34-nm060BOoMy Billl 3a(iKCOBAaHO Bi-
POTiZIHE 3MEHIICHHS iX KUIBKOCTI CTO-
COBHO KOHTPOJIbHOI rpymu. BojgHouac

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 63



/1. B. PomaHosu4, b. M. Kypmsk, O. I. Biwyp

2. Bignocua kinbkicts TA-PYJI Ta ix okpemux cyonomyasitiii y KpoBi Kypuar-
opoiisepis 3a aii BitaminiB Ei C, % (M £ m, n =35)

S Ipyna Bik nrumi, 106a
Kypdar 27 34 41
K 69,25+ 1,10 69,0 +0,57 67,0+2,41
TA-PYJL, 0 a1 64,75 £ 0,48%* 66,25+ 0,63* 67,75+ 0,48
a2 61,75 + 0,63** 63,50 + 0,50*** 64,75 +£0,75
13 59,75 £ 1,18** 68,25+ 0,48 65,25+ 0,63
K 25,0+0,91 25,75+ 0,48 24,0+0,41
35 1 28,75+ 0,48* 26,5+ 0,064 25,75 +0,48*
a2 30,50 £ 0,65%** 27,5 +0,29% 26,50 + 0,29
13 32,75 £ 1,10%* 26,5+ 0,29 27,25+ 0,25%%*
K 4,25+ 0,48 4,50 £0,29 5,5+0,29
6.10 1 5,0+ 0,40 6,75+ 0,48%* 5,5+0,29
a2 6,25 +0,48* 8,50 £ 0,29%** 5,5+0,29
13 6,75 £ 0,63* 4,50+ 0,50 6,0+ 0,41
K 1,5+0,29 0,75+ 0,25 1,0£0
M A1 1,5+0,29 0,5+0,29 1,0£0
a2 1,5+0,29 0,5+0,29 1,75 +0,25%
13 0,75+ 0,48 0,75+ 0,25 1,5+0,29
K 30,75+ 1,10 31,0+0,58 30,50 + 0,65
% A1 35,25 +£0,48** 35,25 +0,95%* 32,25+0,48
J2 38,5+ 0,64%** 36,50 + 0,50%** 33,75+ 0,25%*
J3 40,25 +£1,18%* 32,0+041 34,75 £ 0,63**

Hpumirtka: y miif Ta HacTynHUX Tabmuipx * — P <0,05; ** — P<0,01; *** — P <0,001 — Bipo-
TiHICTB PI3HULL Y NTUL JOCIITHUX TPYII ITOPIBHSIHO IO KOHTPOJIBHOT

kimpKicTe T-cympecopiB(CD8) y kpoBi
Kypyar ycix IOCHiaHuX rpyn y 41-10-
00BOMY BiIli OyJ1a Ha PiBHI KOHTPOJILHOT.

BusHadeHHsT iMyHOPETY/ISITOPHOTO 1H-
JICKCY, SIK BITHOILICHHS MDK TEO(iliH-pe-
SUCTEHTHUMHI 1 TeOo(UTIH-Uy T/IMBUMH
JM(OIUTAMH  KPOBI, BHKOPHUCTOBYETHCS
JUTSI OIIHKM JTiMormTapHol QyHKILT iMy-
HOKOMITCTCHTHHX KIITHH y HOpMI Ta 3a
niaronorii. 30uTbIneHHs Kitbkocti Th-PYJT
CBITYUTH MO TiJBHIIEHHS PEAKTHBHOCTI
JiMGOIUTIB 1 JoMiHYBaHHI T-xenmepis,
30uIBIIeHAS KinpkocTi CD8 KINTHH CBif-
YUTh TIPO 3HIDKEHHS JIM(OLUTAPHOI aK-

tuBHOCTi (Rojt et al., 2000). Pe3ynbraru Ha-
KX JIOCHIDKEHb TIOKa3aId (Taou. 3.), 1o
3rOJIOBYBaHHSI Kyp4yaraMm JPyroi i TpeThol
JocimHuX rpym Bitamidy C, a TAKOX BiTa-
Miny C i E Buksmkae 3HvKeHHs y 27-1000-
BOMY Billi JIIM(OIUTAPHOT aKTHBHOCTI Ta
BIJINOBIZTHO IMYHOPETYIISITOPHOTO THIEKCY.
BomHouac y OpoisiepiB TpeTboi AOCIITHOT
IPYIH PI3HHILI CTOCOBHO KOHTPOJIBHOI BH-
siBUHCs BiporimHi. Tak, y KpoBi Kypuar
Jpyroi rpyma y 34-mo0oBomy Billi Ta y
OpoiiiepiB TpeThol Ipymu y 41-1000BOMY
Billl KOHCTATOBAHO BIPOTITHO BHIIUHA IO~
Ka3HUK IMyHOPETYJISITOPHOTO 1HIEKCY CTO-
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3. BinnocHa kiabkicte Th-PYJL i Ts y kpoBi kypuaT-0Opoiisiepis 3a aii

BitaminiB E i C, % (M £ m, n =5)

T Ipyna Bik nrumi, 106a
Kyp4ar 27 34 41
K 65,0+ 1,0 60,0+ 0,48 59,0+ 0,41
Th,PYJL, 0| Al 56,0 + 0,82%*** 58,25+ 0,25* 57,75 £ 0,25*
a2 54,50 + 0,65%** 55,25 + 0,47%** 57,0 +0,41%*
13 55,25 +0,48%*** 58,5+ 1,04 55,0 £ 0,41%**
K 32,50+ 1,19 32,25 +0,85 35,50 + 0,65
35 A1 38,75 + 0,48** 36,25+ 0,48 36,50 +0,29
a2 40,25 +0,63%* 37,75 £ 0,25% 37,50 +0,29*
J3 40,0 + 0,40%** 37,0+0,82 38,50 + 0,29%*
K 2,25+0,63 4,75 + 0,85 5,0+0,41
6.10 Al 3,75+0,25 5,5+0,64 4,75+0,25
112 3,50+ 0,65 7,0+0,41 5,0+0,41
13 4,5+0,29% 4,5+0,29 5,75+ 0,29
K 0,25+0,25 0 0,5+0,29
M Al 0,5+0,29 0 1,00
12 0,75 +0,25 0 0,5+0,29
3 0,25+0,25 0 0,75 +£0,25
K 350+1,0 40,0 +0,41 41,0+0,41
% A1 4275 £0,48%*** 41,75+ 0,25* 42.254+0,25*
12 44.5 + 0,65%** 44,75 + 0,47%** 43,0+ 041*
13 44,75 + 0,48%** 41,54+1,04 45,0 + 0,41%%*
K 11,25+0,48 17,75+ 0,63 18,50 + 0,29
Ts. % Al 13,25+0,85 17,0+ 0,41 18,50 + 0,65
J2 15,75 + 0,48%** 15,25 +0,63* 18,75 +0,25
13 19,5 + 1,85%* 18,5+ 0,95 18,0+0,71
K 3,1£0,20 2,25+0,25 2,0+0
1Pl Al 3,25+0,23 2,25+0,25 2,0+0
112 2,77+ 0,08 3,0+ 0% 20£0
13 2,30+ 0,2* 2,25+0,25 2,75 £0,25%

[pumiTtka: y 1iii Ta HacTymHUX Tabmpx * — P < 0,05; ** — P <0,01; *** — P <0,001 — Bipo-
TIIHICTB PI3HMIb Y NTHL TOCHTITHUX TPYI HOPIBHSIHO 10 KOHTPOJIBHOT

COBHO KOHTPOJILHOI I'PYIIH, IO BKa3ye Ha
ITIIBUILICHHS TIM(OLUTAPHOI AKTHBHOCTI.

pe3ysbTaTiB  AOCHIIKSHD
B-KIITHHHOT JTaHKM IMYHITETYy Kyp-
4ar-OpoiiepiB MMoKa3as, IO J0JaTKOBE

Amnaiis

BBEJICHHS JI0 pamioHy BitamiHiB E 1 C
CIIPUYMHSE TOMIOHMA BIUIMB Ha KiJib-
KICTh 1 QYHKIIIOHAJIbHY aKTHBHICTb IMY-
HOKOMITETEHTHHUX KJIITHH KPOBi. 30Kpe-
Ma, y BCl MePiojIx JTOCIKCHb 3arajbHa

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 65




/1. B. PomaHosu4, b. M. Kypmsk, O. I. Biwyp

4. Bignocua kinbkicts EAC - PYJI y kpoBi kypuar-0poiisiepiB 3a aii Bitraminis
EiC,% M+xm,n=5)

S Ipyna Bik nrruii, 1o06a
Kyp4ar 27 34 41
K 77,5+ 0,65 75,50 + 0,95 76,75+ 0,75
EAC-PYJL, 0 a1 75,5 +0,5% 73,25+0,25 74,5 +£0,50*
iV 72,25 £ (0,25%** 70,25 £ 0,25%* 71,5 £ 0,29%**
a3 71,0 £ 0,82%*** 72,50 = 0,29* 70,5 £ 0,29%**
K 18,75+ 0,63 20,0 +0,71 18,5+ 0,65
35 pigt 20,50 + 0,65 22,04+0,82 20,0 +0,41
12 23,0+ 0,41%* 24,50 + 0,64** 22,0 +£0,41%*
3 24,0 £ 0,4%** 21,75+ 0,63 23,5 £0,29%**
K 3,5+0,65 4,50 + 0,65 4,75+0,48
6.10 1 4,0+0,40 4,75+0,48 5,5+0,29
2 4,50+ 0,29 5,25+0,48 6,0+0,41
3 5,0+0,41 5,75 +£0,48 6,0+ 0,41
K 0 0 0
M Al 0 0 0
12 0,25+0,25 0 0,5+0,29
a3 0 0 0
K 22,5+0,65 23,75+ 1,31 2325+0,75
% a1 24,5 +£0,50%* 26,75+ 1,25 25,50 +0,50*
12 27,8 £ 0,25%** 29,75+ 0,25%* 28,50 & 0,29%%**
a3 29,0 + 0,82%** 27,5 +0,29% 29,50 & 0,29%%**

Mpumirtka: y wiii ta HacCTynHUX Tadmuieix * — P < 0,05; ** — P<0,01; *** — P<0,001 — Bipo-
TIAHICTB PI3HULB Y NTHUL JOCIITHUX TPYII ITOPIBHSIHO JJO KOHTPOJIBHOT

KUTbKICTh aHTUTECHHE3aJICKHUX B-Jim-
(hOLHUTIB Y KPOBI OpOIIIEpiB TOCITITHUX
rpymn OubIIa, HiXK Y KOHTPOJIBHIN IpyIi
(P <0,05-0,01).

Jo Toro xk, sk 6auuMO 3 TaHUX TaOJIH-
i 4, i 3MiHA OyJIM BUpaXKeHi OLTBIIIO0
MIpPOIO Y KPOBI Kypuar Jpyroi i TpeTboi
JNOCIITHUX Tpyl. Pesyiprarn mux mo-
CITIKEHb BKa3yrOTh HA OUTBIINHA BIUIMB
BiTaminy C, a TakoX pa3oM 3 BiTAMiHOM
E na ximpkicte EAC-PVII y kpoBi Kyp-
yat. Pa3om 3 THM B KpoBi OpoiiiiepiB ycix
JOCHIHUX TPy KUIBKICTh Heau(epeH-
mifiopanoi  nonyssii EAC-PYJI  Oyna

MEHIIIa, 2 HU3bKOABITHUX — OUTbIIA, HIK Y
koHTpoNbHIK rpymi (P < 0,05-0,01). [lo-
CIT/DKEHHSIMH BUSIBIICHO TAKOXX TCHJICH-
ito 70 3pocranHs Kitbkocti EAC-PVYII
13 CepeHbOI0 IIUIBHICTIO PELENTOPIB Y
KPOBI Kypuar JOCITIIHUX TPYII, [0 CBiJI-
YUTh PO 3HAYHUI CTUMYJTIOIOUHIA BILTUB
BITaMiHIB Ha (PYHKI[IOHAJIbHY aKTUBHICTb
perienTopHoro anapary B-mimM¢oruTis.
3aramoM, Ha OCHOBI IPOBEICHHX
JIOCITI/DKEHh MOYKHA BH3HAYATH PErylisi-
TopHY porb BitaminiB E 1 C y dyHkmio-
HyBaHHI T- i B-KJIITHHHOrO IMyHITETY Yy
Kypuar-OpoiiepiB. 3a Iii DOCITimKyBaHIX
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BiTaMiHIB (i OCOONMMBO acKOPOIHOBOI KHC-
JIOTH) KOHCTATOBAaHO 30UTBIICHHS KiTbKO-
cri T-mimdormTiB (3arajgbHUX, aKTUBHHX,
Teo(iTiH-pe3uCTeHTHNX) 1 B-nmiMdornuTis.
BomHoYac BUSIBIICHO BHIIY (DyHKIIIOHAIb-
HY aKTHBHICTb JOCIIDKYBAHUX IMyHOKOM-
METEHTHUX KJIITHH 3@ PaXyHOK 3MIlTHCHHS
penenrroproro anapary T- i B-nim¢ornuris
— 30UTBIICHHS KUTHKOCTI KIITHH i3 HU3BKOIO
1 CepeIHbOIO CTYIIHHIO aBITHOCTI 1 3HH-
JKCHHSI HEAKTHBHHUX Y (DYHKIIOHABHOMY
BiHoIeHHi T- 1 B-mimdormTis kpoBi. Bka-
3aHi 3MIHH OyJTH BUPKEH1 OLTBIIO MIpOO
y KpOBI Kypuar 27-1000BOro BiKy 3a Jii Bi-
tamidy C, a TaKOK KOMIUICKCY 1mOKoghepor
ayemamy Ui ackopbinosoi kucromu. Taxuil
cmumymorouuti enius eimamitie E i C na
cneyughiuny 1aHKy KImuHHO20 IMyHimenty
KypuaT-OpOiyIepiB MOdCHA NOSICHUMU QH-
MUOKCUOAHMHUMY A IMYHOMOOYIIOIOYU-
MU 8IACMUBOCIISIMU OOCTIONCYBAHUX BIMA-
minis. Binomo, 1110 ackopOiHOBa KHCIIOTa €
KOMITOHEHTOM JICHKOLIUTIB, CIIPHSIE TKAHIH-
HOMY JIMXaHHIO, 3HIKY€E CTYITIHb DTIKOJI3Y
B OpraHi3mi ITHIIi Ta BIUIMBAE HA HECTICIH-
(ivHy JIAHKY IMyHITETY, [T IBULITYIOYN CHH-
Te3 MakpodarajJbHUX MPOTEIHIB 1 MaKpo-
¢ariB cucremn xomruieMenty (Maslianko,
1999; Mudrak & Vishchur, 2011).

Toxothepon — TpUpoIHUI IMyHOMO-
JIYTATOP, SIKUA CTUMYIIFOE€ TyMOPaJTbHHUIA
1 KJIITHHHO-OMOCEPEAKOBAHUN IMYHITET.
BiH 301bIITYE KiTBKICTD JICHKOLKTIB, T- Ta
B-niMormTis, migBuILye OIacTHy TpaH-
copMmarliro JEHKOIKTIB, MpoayKitito 1L-2,
aKTUBHICTh KiJepiB 1 T-xenmepis, cuHTE3
AHTHUTIT JI0 JICIKUX AHTHICHIB, 3MEHIIy€E
KitbKicTh T-cymnpecopi, iHIIOye picT myX-
muH (Silonov et al., 2008). Takox HE0O-
XiJIHO BII3HAYMTH, O JCPIUT BITAMIHY
E npurHiuye iMyHHY peakTHBHICTb, a JIO-
JTaBaHHsI HOTo JI0 palioHy B J03aX, Oiib-
IIe HDK PEKOMEH/IOBaHI, IiBUIILYE TyMO-
paJbHHH Ta KIIITHHHO-ONIOCEPEIKOBAHUI
imysiteT ((Vlizlo et al., 2015; Ionov, 1997,
Fisinin & Suraj, 2013).

Bitamin E nie Ha iMyHHY cucTeMy
gyepe3 HOro aHTHOKCHUAAHTHY (DYHKIIIO
IUISIXOM 3HM)KCHHS METa0OITIB aKTHB-
HUX (GOpPM KUCHIO 200 depe3 YTBOPEH-
HSl METa0OJITIB apaxiJIOHOBOT KHUCJIOTH.
Tokodepoi MmiBHUILYE PiBEHb CyMapHUX
Ta 1HIMBIAYyaJIbHUX JICHKOTPIEHIB 1 aK-
THBHICTh TIIyTaTiOH-S-TpaHC(epasd, Mo
CBITUHTH IIPO HOTO BIUIUB HA S-JIIIIOOKCH-
TeHa3HHH NUBIX METa00Ii3My apaxiJoHo-
BOI KHCJIOTH 1 Ha KIHIICBHH CIIEKTp JIeH-
kotpieHiB (Silonov et al., 2008).

BomHowac BaKIMBO 3ayBayKHTH, IO
SK HEOOME)KCHa AaKTHBAIlisl aHTHOKCH-
JAHTHUX PEAKIIii MOYKE 3AITKOJIUTH BaXK-
JIUBMM €(DEKTOPHUM PEaKIlisiM IMyHITETY
(HanpukIaa, GaromTosy), TaK i HaAMIp-
HE HAKOMMYCHHS BUIBHUX pAHKAIIB
MOXe 3ryOHO BIUTMBATH Ha META0ONIYHI
MPOLIeCH 1 KIIITHHU IMyHHOI cucTeMu. B
[IIOMY MOXKHA BBa)KaTH EKCIICPHIMEH-
TaJBHO JIOBEACHUM, 1110 BiHOBJICHHS (i-
310JI0T1YHOTO OaJaHCy MIXK IIMMH JIBOMA
mpoLecaMu € ePEKTHBHUM IHCTPYMEH-
TOM IMyHOpeaOiTiTaIlii.

Bucnosexu i nepcnexmuéu

1. [JlomatkoBe BBEACHHS JO pAaIliOHY
Kypuar-Opoiiepie  BitamiHiB E 1
C BUABISIE CTUMYJIIOIOYHU BIUIHB
Ha Kimekicte T- 1 B-mim¢onwmtis i
(GyHKIIOHAIBHY aKTHUBHICTH T- i
B-KITITHHHOT JTAHOK IMYHITETY.

2. 3a J1ii KOMIUIEKCY BITaMiHIB KOHCTATO-
BaHO OLTBIITY KUTBKICTh T-miM(pOIUTIB
(3araJibHUX, aKTHBHUX, Teo(DiTiH-pe-
3UCTeHTHHX ) 1 B-mim¢onutie (P <
0,05-0,001). BomHo4ac BHSBIECHO
BUILY (DYHKIIOHATBHY AKTHBHICTh
JMOCTIDKYBAHUX ~ IMyHOKOMIIETEHT-
HUX KIITHH 33 PaxyHOK 3MIIJHCHHS
perenitopHoro amapary T- i B-mim-
¢douuTiB — 30UIBIICHHSA KIJIBKOCTI
KJIITHH 13 HU3BKOIO 1 CEPETHBOIO CTY-
IMIHHIO aBIAHOCTI 1 3HWKEHHS HEaK-

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 67



/1. B. PomaHosu4, b. M. Kypmsk, O. I. Biwyp

TUBHHUX Y (DYHKIIOHAJIEHOMY BiJTHO-
menHi T- 1 B-nmimdornuris kposi (P <
0,05-0,001). Bxazani 3miHu OyJid BU-
pakeHi OLTBIIIO0 MIPOKO Y KPOBI Kyp-
yar 27-1000BOr0 BiKy 32 Jiii BiTaMiHy
C, a TakoK KOMIUIEKCY MmoKogepon
ayemamy Ul acKOpOIHOBOI KUCI0MmU.
VY mepcreKkTHBi MOAANBIIMX JOCITI-
JDKCHB, BPaXOBYIOUH €IHICTh IUIACTHY-
HOTO Marepiajgy OpraHismy st (yHK-
[IOHYBaHHsI MEXaHi3MiB MPUPOTHOTO i
aJIAITHBHOTO IMyHHOT'O 3aXHCTY, TOILTb-
HO 3’sicyBatu BIUIHB BitamiHiB E i C Ha
MOKA3HUKU HECTEIH(ITHOI PE3UCTCHT-
HOCTI OpraHi3My Kypuar-Opoiisiepis.
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Abstract. Separate indices of T- and B-cell immunity of broiler chickens were investigated during
the period of their growth with additional introduction of tocopherol acetate and ascorbic acid into
their diet. The studies were conducted in one of the farms in the Lviv region on four groups of 100
broiler chickens each, ranging from 1- to 41 days of age. Chickens in the control group received a
standard diet, the first experimental diet with the addition of tocopherol acetate, the second ex-
perimental - ascorbic acid, and the third - a complex of these vitamins. In whole blood, the relative
number of T and B lymphocytes and their individual populations were determined in the reaction of
spontaneous rosette formation with ram erythrocytes, differentiated calculation of rosette lympho-
cytes with different degree of functional activity was performed.

For research, blood was collected from broiler chickens after slaughter at different ages: 27-,
34-, and 41-day-olds. During the work, the bioethical requirements of the animals were complied
with according to the current legislation.

Studies have shown that the additional introduction of chickens to their diet tocopherol acetate
and ascorbic acid has a stimulating effect on the number of T and B lymphocytes and the functional
activity of T and B cell units of immunity. This is evidenced by the higher number of (-lymphocytes
(common, active, theophylline-resistant) and B-lymphocytes in the blood of broiler chickens, which
were supplemented with vitamins E and C. T- and B-lymphocyte apparatus - an increase in the num-
ber of cells with low and medium degrees of aperture and a decrease in the inactive function of T-and
B-lymphocytes in the blood. These changes were more pronounced in the blood of chickens at 27 days
of age due to the action of vitamin C, as well as the complex of tocopherol acetate and ascorbic acid.
Therefore, on the basis of the conducted researches it is possible to confirm a regulatory role of
vitamins E and C in formation of a cellular link of specific immune response of chickens-broilers.
The action of the investigated vitamins, and especially of ascorbic acid, revealed an increase in the
number and increase in the functional activity of T- and B-lymphocytes of the blood. These changes
are probably due to the antioxidant action of vitamins in providing metabolic homeostasis of mem-
branes and the receptor apparatus of immunocompetent cells.

Key words: vitamins E and C, broiler chickens, specific immunity, T and B lymphocytes, func-
tional activity of immunocompetent cells
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B3AEMO3B’A30K EKCMPECI| Fc-y-PELLENTOPHUX
MPOTEIHIB 3 AKTUBHICTIO OKPEMUX EH3UMIB
Y NNNASMOJIEMI EHTEPOLIUTIB MOPOXHbOI
KULLKW NNOoAIB BEJTIMKOT POTATOI XYAOBU

A. M. MACIKOK, dokmopaHm*, kaHOudam semepuHapHUX HayK, npogecop
Kagheopu ¢hizionoeii ma bioximil cinbCbKO20CMOOAPCHLKUX MBAPUH,
http://orcid.org/0000-0002-2800-2580
JHinposcbKuli deprasHuli aepapHO-eKoOHOMIYHUU yHisepcumem
E-mail: dimasiuk@gmail.com

AHOomayia. 3HAHHA 3aKOHOMIipHOCMel po3B8UMKY OpP2aHi8 mMpassieHHA Y
MPOOYKMUBHUX MBAPUH 8 MNepiod npeHamanbHo20 oHMoezeHe3y € b6iosn02iYHo0
nepedymosoro 014 3ab6e3neyeHHs 8i0N08IOHO20 piBHA X HummezoamHocmi 3a
HapoOxceHA. Y cmammi npedcmassnieHo 830EM038°A3KU eKkcripecii Fc-y-peyenmopHux
npomeiHie 3 GKMUBHICMIO OKpeMUX eH3UMI8 y ra1a3mMosemMieHmepoyumis noporHs0i
KUWKU naodie senukoi poeamoi xydobu. Memoodom imyHobsomuH2y susesneHo Fc-
y-peuenmopHi 6inku anikanbHux i 6a3onamepasnsbHUX MembpaH eHmepoyumie
MOPOMCHLOI KUWKU MoneKynapHoi macu 120 KAa, 87 kAa, 72 kKda ma 43 kfa. Y
anikaneHili MemMbpaHi eHmMepoyumie aGKMUBHICMb y-2AymaminmpaHcnenmuoasu,
nakmasu, Na*, K*-AT®a3u, Ca*, Mg?*-AT®a3zu ma Mg-ATda3u npamo rnoe’sa3aHa 3
emicmom Fc-y-peyenmopHux npomeiHie MemMbpaHu eHmepoyumise 3 MoseKyAAPHOO
macoro 43 kfa (r = 0,77-0,92; P < 0,05-0,01), a akmugHicmb Mg*-AT®a3zu ma
aKmMasu obepHeHO Kopestoe 3 8BMiCMoM Fc-y-peuenmopHUX rnpomeiHie anikaabHoi
mMemMbpaHU eHmepouyumie 3 MoseKynapHor macor 87 kfa (r=0,75-0,76;, P<0,05). ¥
6a301amepansHili MemMbpaHi eHmMepoyumie GKMuU8HICMb AYHHOI hochamasu npamo
nos’sa3aHa 3 BMicmom Fc-y-peyenmopHuUX npomeiHie 3 MoseKynsapHor macoro 87 Kfa
(r=0,99; P<0,001) ma obepHeHO 108°A3aHA 3 8BMiCMOM NPOMEeIHI8 3 MO/IeKYAAPHOK
macoro 43 k/fa (r=-0,79; P<0,05). AKmusHicmeb y-eaymaminmpaHcnenmuoasu npsamo
nos’sa3aHa 3 BMicmom Fc-y-peyenmopHuUX npomeiHie 3 MosieKynsapHor macoro 87 Kfa
ma 72 ka (r = 0,73-0,79; P < 0,05) ma obepHeHO nos’sa3aHa 3 8Micmom npomeiHis
3 MonekynsapHoro macoto 120 kfa (r =-0,77; P < 0,05). AKmugHicme AaKmasu npsamo
nos’sa3aHa 3 BMicmom Fc-y-peyenmopHuUX npomeiHie 3 MoseKynsapHo macoro 72 Kfa
(r=0,82; P <0,05) ma obepHeHo nos’s3aHa 3 eMicmom npomeiHie 3 Mos1eKyAapHOK
macoro 120 kfa (r = -0,80; P < 0,05). OmpumaHi pe3ynbmamu 00Ci0HeHb Maroms
AK yHOameHmMasnbHe, MAK | MPUKAddHe 3Ha4eHHA. Bu3HaveHi ocobausocmi
830EMO038’s3Ki8 eKcrnpecii Fc-y-peuyenmopHux npomeiHie 3 aKMUBHICMIO OKpemMux
eH3UuMmi8 y anikanbHUx i 6azonamepansHUX MembpaHax eHmepoyumis 8ioKpU8arO Mo
nepcriekmusy 07 M00aaAbWO020 00CAIOHEHHA @pizionoz2o-bioximiyHUX acrnekmis
MeMOPaHHO20 MpPAasAeHHA y MPOOYKMUBHUX MEAPUH Yy MPEeHamasasHOMy ma y

* HaykoBHif KOHCYJIBTAHT — JOKTOP BETEpPUHAPHUX HayK, podecop M. L. [[BinixoBchknmit
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PAHHLOMY MOCMHAMAAbHOMY OHMO2€eHe3i, AK OCHO8U o0na PO3KpUMmMA namozaeHesy

WIYHKOBO-KUWKOBUX p037100ie y M8APUH.

Kntovoei cnoea: Fc-y-peuenmopu, NopoX(HA KUWKA, Naa3Monema, eHmepoyumu,

AT®-a3u, 2ioponasu

Axmyanvnicmeo

Bceranopnennst (hizionoro-6ioximiy-
HUX KpUTEpIiB (YHKIIIOHYBAaHHS Opra-
HI3MYy Yy BHYTPIIIHBOYTPOOHHUH Mepion
HEMOXJIMBE 0e3 ypaxyBaHHS MOp(Qo-
JOTiYHUX 1 OIOXIMIYHMX AaCIEKTIB IX
pocty Ta po3Butky (Fanos et al., 2017).
Tomy, TOCIIIKEHHS CTPYKTYPHOI 1ue-
peHmianii cau30B0i 00OJOHKH MOPOXK-
HBOI KUMKW BEJIUKOI poraroi Xymoou y
IUTOJJOBOMY IIEpPIOZ[i OHTOTCHE3y [03-
BOJIUTh BCTAHOBUTH IHTEHCHBHICTH i
MOp(ho-QyHKITIOHATBHUX TIEPETBOPECHb
(Atay, 2016).

[IpoBimHy poms y 3abe3rnedyeHH]
IMYHHOTO 3aXHCTy 1 >KHTTE3IaTHOCTI
iojia BIAINPAKOTh MOJICKYJIAPHI Me-
XaHi3MH, SKI KOHTPOJIOIOTH PO3BUTOK
IMYHOKOMIICTCHTHHX ~KJITHH, CHHTE3
i TpaHcmopT iMyHorioOymiHiB (Mund,
2018). B naHuii yac oqHUMH 3 HAHOLUTBIII
BKJIMBHX PETYJISITOPIB 1 TpaHCIIOPTEPIB
OIHOYACHO PO3MIIIAIOTECS PELETITOPHI
OLTKHM, SIKI 3[aTHI cHenugiqHO pPO3Mi3-
HaBath Fc-pparMeHTH iMyHODITIOOY/iHIB
kiaacy G (Fc-y-penenropu) (Eisenreich
et al., 2017). Iadopmaris momo 3ako-
HOMIPHOCTI OpraHizaiiii Mia3MaTHIHHuX
MEMOpaH SHTEPOIHTIB IIOPOKHBOT KHIII-
KM IUIOMIB BEJIMKOI poraroi XyaoOW B
mepion BHYTPIIIHBOYTPOOHOTO PO3BUT-
Ky € Ha ChOTOJHIIIHIN JieHb (parmMeH-
TapHUMH Ta HEYUCEITbHIMHU. PO3KpHTTS
0COOIMBOCTEH MOMIMENTUIHOTO CKIaTy
Fc-y-penienitopiB B amikanbHUX 1 6a30-
JaTepajJbHUX MEMOpaHaX CHTEpPOILUTIB
MOPOKHBOI KHIIKK Y TUIHAN TIepioj
Ta HOro B3a€MO3B’S30K i3 aKTHBHICTIO
OKpEMUX TIAPONITHIHUX Ta TPAHCIIOPT-

HUX CH3UMIB JJACTh MOXKJIMBICTH Kparie
3PO3YyMITH 3aKOHOMIPHOCTI OHTOI'€HE3Y
TPaBHOI CHCTEMHU TPOIYKTHBHHUX TBa-
puH. KpiM 1poro ciim BiIMITHTH, IO
3arajbHi 3aKOHOMIPHOCTI aKTHBHOCTI
ageHo3uHTpUdocharas Ta rimposnas-
IUIA3MaTHIHIX MeMOpaH BHUBYEHI J10-
CTaTHBO JIMIIE Ha JIAOOPATOPHHUX TBa-
punax (Apell, 2018). Bimomocti mipo
CTAHOBJICHHS (DYHKIIIOHATBHUX MPO-
TETHIB IIa3MaTHYHUX MEMOpaH y Mpo-
IYKTHBHHUX TBapHH € (pparMEeHTapHUMU
Ta HeuncenpHuMHU (Bottger et al., 2018;
Masiuk, 2019), a naHi 11010 aKTUBHOCTI
Tiposia3 Ta 10HHUX MOMI aIliKaJIbHKX 1
0azonarepa’ bHIX MEMOpaH CHTEpPOIH-
TIB BEJIMKOI pOraroi XymaoOW y TUTLIHUI
Mepioji OHTOICHE3y MaiKe BIACYTHI.
ToMy MOCHIIPKCHHS aKTUBHOCTI MeMO-
paHO3B’SI3aHUX EH3UMIB Ta EKCIpecii
Fc-y-penienitopiB 1mia3mo JieMH €HTEpO-
IIUTIB JIO3BOJINTH C(OPMYBATH BiJIIO-
BiJIHY ysIBY TIPO CrieITU(iKy GpopMyBaHHS
MPUCTIHKOBOTO TPABJICHHS Ta BCMOKTY-
BaHHS Y HOBOHAPOIHKECHNX TBAPHH.

Ananiz ocmanuix 00cioNceHv
ma ny6nikauiii

3HaHHS 3aKOHOMIPHOCTEH pO3BHT-
Ky OpraHiB TPaBICHHS Yy MPOXYKTHBHIX
TBAapHH B MEPi0/] IPEHATAIFHOTO OHTOTE-
He3y € OI0JIOTTYHOI0 TIePEeIyMOBOKO IS
3a0e3MeUeHHs] BIAMOBIIHOTO PIBHA 1X
JKUTTE3MATHOCTI 32 HapomkeHs (Grandl
et al.,2018). He nuBnsiunce Ha Te, 110
peLenTopy Uil IMYHOIIOOYIIHIB Oyl
BIIEpIIC ICHTHU(IKOBaHI y MHUHYJIOMY
CTOJITTI, iX TPOBIJHA POJb B IMYyHHIH
BIJIMOBI/II CTa€ 3pO3yMUIOI0 TUIBKH OC-
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TaHHIM YacoM. Fc-y-pementopu € Kiro-
YOBHMH YyYaCHHKAMU SIK aepeHTHOT,
Tak i epepeHTHOI a3y IMyHHOI BiIIO-
Bizi. BeTaHoBmroroun mopir s B-kii-
TUHHOI aKTHMBAIll i OLJIKK PEryJIOITh
PO3BHUTOK JICHIPUTHHUX KJITHH 1 3aKpi-
IUTFOFOTh TOHKY crHenugiuHy BiIIOBIIb
AHTHUTI Ha TIPUPOIKECHI e(DEKTOPHI IILIs-
XM TaKl sIK, ()aroluTo3, aHTUTII0-3aJICK-
HY KJITHHHY I[IMTOTOKCHYHICTh Ta 1HIIII.
[pucytHicts Fc-y-penentopis y ckiami
PELENTOPHUX Hap IHIYKYE aKTUBAILIIO Ta
IHTI0yBaHHS METa0OI3My KJIITHH 1 J103-
BOJISIE BCTAHOBHUTH OajaHC IMO3HTHBHUX
1 HEraTUBHUX CHTHAJIIB, SIKi BU3HAYAOTh
pe3yabTar iMyHHOI Bifmosimi (Schmidt
et al., 2005). Fc-y-penientopu excrpecy-
FOTBCS PI3HUMHE THIIAMH KITITHH SIK CKITa-
JIOBI KPUTHYHHUX EJICMEHTIB MOIYJIALIT
IMYHHOI BIIMOBIAI 1 00>€AHYIOTH JIaH-
KH TYMOPAJbHUX 1 KIITHHHHUX pPEaKIlii
(Sibéril et al., 2006). Fc-y-pereniropu €
YyTIIMBUMU CEHCOpPaMHU IMYHHOTO CTa-
TyCy opraHismy. Bemuka KUTbKICTB 10O-
CIT/KEHb Ha MOJEJIBbHHUX CHCTeMax IIiji-
TBEPIUKYE BaXIIHMBY poib Fc-pernentopis
SIK B aKTUBAIIIi, TaK 1y cympecii iMyHHOT
Bignosiai (Nimmerjahn et al., 2007).
BceMokTyBaHHS 1 TpaHCHOPT Y
TOHKIM KHIIII HEOPraHIYHUX 10HIB,
a TaKOX YTBOPCHUX Y PE3yJIbTaTi MO-
POKHUHHOTO Ta MEMOpPaHHOTO TpaB-
JICHHS. MOHOMEPHHX (POPM OpPTaHITHUX
cyOCTpariB 3I1MCHIOETHCS MUIAXOM 1X
TPaHCEIITENIAIFHOTO MEPEHOCY dYepe3
IUTa3MaTU9Hy MeMOpaHy eIiTemionu-
TiB 32 0€3M0CEPEAHBOI0 YIACTIO BiIO-
BiJHUX IOHHHX MOMII — TPAHCHOPTHHX
ameHosuHTpUdOCcharas (Saakes et al.,
2020). OkpiM 1BOTO, I1i CH3UMH 3a0e3-
MeYyOTh MOTPEOU KIITHH y MiITpUMa-
Hi I0HHOTO TOMEOCTa3y Ta CKOPOTIMBOI
akTUBHOCTI. Pi3Hi ageHo3uHTpUdOCha-
Ta3W MarOTh BIIMIHHI (QYHKIIT Ta KiJlb-
KICHI TIOKQ3HUKH Ha OKPEMHUX JUITHKAX
ma3manemMueHTeporuTie (Pnizza et al.,

2019). Lli ocobmuBoCTi (yHKIIOHATb-
HOTO TIEPEepO3MOAITy 1OHHUX IOMII,
MepII 3a Bce, 3alekarb Bia BiKy, (i3i-
OJIOTIYHOTO CTaHy Ta XapakTepy TpaB-
JICHHS TBAapUH.

BaxmuBe 3HaueHHS B Ipolecax
MeMOpPaHHOTO TPABICHHS 1 TPAHCIIOPTY
MMO)KMBHUX PEYOBUH B TOHKOMY KHIIICU-
HUKY BIJIrpaloOTh TiApoOia3u, 30Kpema:
y-TIyTaMinTpaHcrenTuaasa  3abe3me-
yye (DYHKIIIOHYBaHHS Y-TJyTaMiIbHOTO
UKy, QYHKIIiS SKOTO MOJATAaE B TPaH-
CHOPTi JESAKHX aMIHOKHCIOT y KIITH-
Hy (Baumrucker et al., 2018); myxHa
(docdaraza € OCHOBHUM TiIPOTITHIHUM
CH3MMOM JIOKAJIi30BaHUM B alliKaJlb-
Hux memOpanax (Whyte, 2020); nmak-
Tasza — TIIPONI3ye OUCaxapui JaKTO3y,
MPH 1IbOMY ii MaKCHMaJIbHA AaKTHBHICTh
MPOSIBISIETBCSL Y HEOHATaJ bHUI Tie-
pioa, IO BH3HAYAETHCS CHEHUDIKOO
JKUBJICHHS HOBOHAPO/DKCHHUX TBapuH
(Szilagyi, 2019). OnHak, B3aeMO3B’s13-
KM aKTHUBHOCTI OKPEMHX TiPOJIITHYHUX
1 TPAHCTIOPTHUX CH3UMIB 3 €KCITPECi€ro
Fc-y-penientopHux NpoTeiHiB y IJia3-
MOJIEMICHTEPOIIUTIB TIOPOKHBOT KUIITKU
IUTO/IIB BEIIMKOI pOraToi XyJoou Ha Cho-
rOIHI HE BCTAHOBJIEHI.

Mema 00cnidicenna — BCTaHOBH-
TH B3a€EMO3B’s30K ekcrpecii Fc-y-pe-
LHENTOPHUX TMPOTEiHIB 3 aKTHBHICTIO
OKpEeMHX €H3HMIB y IUIa3MOJIeMicHTe-
POLIUTIB OPOKHBOI KHIIIKHU IUIONIB BE-
JIMKOI poraToi Xyao0u.

Mamepianu ma memoou
00CTi0NCeHHS

Hocmimkenns mnposenaeHi Ha 80
miogax Benukoi poraroi xymnoou (Io-
JIIITHHCHKOT MOPOJIH), BIKOM BiJ JBOX
JI0 JICB’SITH MICSIIIB, 13 CEpeIHBOI0 Ma-
coro 0,6-39 xr, oTpyMaHuX BiJ KJIiHIY-
HO 3/I0POBHX KOPIB, ITiJ] YaC BUMYIICHO-
ro 3a0010. Bik mioaiB BCTaHOBIIIOBAIU
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3a Maco Ta JIOBXHHOIO TiJia, a TAKOXK

PO3BUTKOM MOXIAHMX IIKipH. [licist

eBTaHa3il IUIONIB, PO3TUHAIH YepeB-

HY HOPOKHHHY, BUIUBLIH MTOPOKHIO

KHIIKY. Y JIOCIiaX BHKOPHCTOBYBAIU

JMUISIHKY KHIIKK Yy paHHIM IJI0X0BUI

nepion (7Ba, TPU Ta YOTHPU MICSIN)

cepeHbor0 A0BKUHOK 0,8 M; y Mi3HIH

IUIOMOBUI Tepion (M’ATh, LIICTh, CiM,

BiCIM Ta JIeB’sATh MicAliB) — 1,7 M, 5Ky,

BUBEPTAIU CIIU30BOI0 OOOJOHKOI Ha-

30BHI 200 PO3pi3aiu y3IOBXK Ta JUTHIH

Ha HEBEJIMKI cermMeHTH 1o 1,5-3 cM i pe-

TEJIBHO TpOMHUBaIH (4—5 pasiB) xoyom-

HuUM (4-6 °0 C) cepemoBHUILEM TaKOro

cknany: 120 MMNaCl ta 1 MM HEPES,

3a JIOTIOMOTOIO CYXOT'O TPICY ITOBOIIIU

pH 1o 7,4. Meton po3pi3aHHsl KUIIKHA Y

IUIOJIIB BiJl IBO- JI0 YOTHPHOXMICIIHOTO

BiKy BHKOPHCTOBYBAJIH 3aMICTh BHBEp-

TaHHS Yy 3B’ 3Ky 3 11 MaJIUM J[iaMEeTPOM.
3a 0CHOBY BUI1JICHHSI KUIITKOBUX KJTi-

THH KHUIICYHUKY OyB XIMIYHHUN (LUTpaT/

€ITO) meron (Tomchuk et al., 1994),

Ha OCHOBI SIKOTO PO3pOOJsIIACh aBTOP-

cbka Moaudikaris meroay (Masiuk et

al., 2017) oTpuMaHHs 130Jb0BaHUX CH-

TEPOLUTIB TOPOKHBHOI KHUIIKHA IUIONIB

BEJIMKOT poraroi XyJ00H.

[Iporec BUIITICHHS 130JIbOBAHUX CH-

TEPOLUTIB BKIFOUAB HACTYIIHI CTAIIH:

1. ITpomuTy Ta BUBEpPHYTY JUISTHKY KHIII-
KU MOMIIIAIOTh B MIJITOTOBYE Cepelio-
Buie “A” (MM: 96 NaCl; 27 uurpa-
Ty Harpito; 5,6 KH,PO,; 1,5 KCI) 3a
37°C, pH 7,3 (cmiBBiqHOIICHHS cepe-
JIOBHILIA O KUILEYHUKA BiIIOBiIHO 2
M1 — lem) Ha 10 XBUIHH.

2. CepenoBuiie pa3oM i3 BMICTOM
KHIIKH, CIH30M Ta 3pYHHOBAHUMH
KIIITHHAMH 3JIMBAIOTh, & KHUIIKY I10-
MIlarTh B po3uuH “B” (MM: 140
NaCl; 16 Na,HPO,x12 H,O; 1,5
EJTO; 0,5 mitiotpeitony) Ha 15 xB
3a MMOCTIHHOTO CTPYIIyBaHHS Ha BO-
JtHii 6ani 3a 37 °C, pH 7,0.

3. Ilicns 3aBepiieHHS i1HKyOAIlii, KIITH-
HH OCAIDKYIOTh IIEHTPH(YTYBaHHIM
mpotsirom 3 xB 3a 500 g (2500-3000
00/XB.) 3 IBOPa30BOK TPOMHUBKOIO
¢izionoriuauM po3urHoM. KiHTieBuid
ocaJi po30aBIsIoTh cepenoBuiieM “b”.
SlkicTh OTPUMAHMX emiTeTiabHUX

KIITHH OIIHIOBAIHM 3a MOPQOJIOTiUHH-

MU 1 (pyHKIIOHATHHUMH MOKa3HUKAMH.

J1J1s1 IbOTO 3aCTOCOBYBAIIU METOIIH:

1) ricTonorivHi (3a7KBKa y mapadiH,
(bapOyBaHHS TEMAaTOKCHIIIHOM 1 €03H-
HOM) JUTsI KOHTPOJTIO TIPOIIECIB BUILIICHHS
KIITHH i3 CIHM30BOi OOOJOHKH TOHKOTO
KUILCYHIKA, BASBICHHS HAsBHOCTI arpe-
raTiB SHTECPOLHTIB, XapaKTePUCTHKU IX
crpykrypy; 2) dapoysanus 0,1 % pos-
YUHOM TPHIIAHOBOTO CHHBOTO IS BH-
3HAYCHHsI 32 JIONOMOTO0 CBITIIOBOI Mi-
KPOCKOITIT YKUTTE3IATHOCTI CHTEPOLIUTIB
(OapBHUK TMPOHWKAB TIIBKA B KIITHHH,
110 3aTMHYIN); 3) BU3HAYEHHS aKTHBHOC-
Tl IIUTO30JILHOTO (DePMEHTY JIaKTaT/IeTi]I-
porenasu (K® 1.1.1.27) B iHKyOaIiiiHO-
My CEpEJIOBHIII, SIK KPUTEPIFO MLTICHICTI
IUIa3MaTHYHOI MeMOpaHH — OTPHMAaHHUX
130JIbOBAHUX CHTEPOIUTIB TOHKOTO KH-
IIeYHKKa; 4) BUMIPIOBAHHS KLIBKOCTI 3a-
raJbHOTO OUTKY Ha OIMHUIIIO MACH HATUB-
HOTO KHIIICUHUKY I XapaKTePUCTHKU
TOBHOTH BUIJICHHSI €HTEPOLIUTIB.

Bupineni kmiTtHHA po3(hacoByBaId B
TOJIMPOITIICHOBI (PJIAKOHM, MO3HAYAH 1
30epirajiy B piIKOMY a30Ti MPOTIToM 2-6
MICSIIIB TS TIOAJIBIIOTO BUKOPHCTAHHSI.

Jlnst oTpuMaHHS anikambHUX MEMO-
pan (AM) 1 6a3onarepalbHUX MeMOpaH
(BM) i3 cycriensii i30J1bOBaHUX EHTEPO-
IUTIB TOPOXKHBOI KHUIIKH IUIOIIB BEJIH-
KOi poraroi XyZoOu BHKOPHCTOBYBAIU
0a30By MeETONUKY Au(EepeHIiaTbHOTO

HEeHTPUPYTyBaHHS (Tsvilikhovskyi,
1989) y Hamiii momudikarii (Masiuk et
al., 2017).

CxemMa OTpUMaHHI MEMOpaHHUX
(dpakiiif BKIItOYaaa HACTYITHI €TaIu:
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1. TomoreHi3ariist cycreHsii KIIITHH Y HO-
JKOBOMY ToMoreHizatopi MPW-302
3a MBHIKOCTI 0oOepTaHHS HOXa 9,5
tic 00/ xB mpotsirom 90 ¢ y cepen-
OBHIIII 32 HACTYITHUM CKJIaJIoM (MM):
250 caxapo3su, 5 EATO, 5 tpic-HCI
Oydep 3a 4-6 ° C, pH 7.4. Bumipro-
BaJIM KOHIICHTpAIIit0 OiJKa B €HTEePO-
[UTax y CePEAOBHILI TOMOTCHI3allii.

2. JludepeHitiiHe NEHTpU(YTyBaHHS 3a
JIOTIOMOTOI0  pe(ppIHKEPATOPHOL  YiIb-
tpaueHTpudyru MSE HighSpeed 25
(Benmka bpuranis). 3 MeToro OumHIIICH-
HSl TOMOTCHATY BIJl CYIyTHIX YacTHH
KJIITHHM Ta 11 opraHes (sep, MITOXOH-
JIpiif), Ta TPyOUX MEMOpaHHHUX (pak-
il doro neHTpudyrysamm 3a 10 Tuc
g mporsroM 15 XB; mami IpOBOMIUIA
UEeHTPU(YTYBAHHS CyNepHATaHTy U
BuieHHs AM 3a 24 tuc g, a st BM
—3a 84 tuc g npotsirom 60 XB KOXKHY.

3. Ocanu ountienux (¢pakuid AM 1 BM
pecycrnieHayBaii y (hi3ioig0riYHHO-
My pozuuHi (¢ 4-6 ° C, pH 7.4), sxi
0fIpa3y BUKOPHCTOBYBAJIH AJISI JOCITi-
JOKSHHS TIOJIITENTHIHOTO CKIaay abo
MOMIIIIAJIM B TOJITPOIICHOBI (ha-
KOHH 1 30epirajid B piIKOMy a30Ti.
Ctyninb TOMOTEHI3alil  KOHTpO-

JIOBATU 32 JOMOMOTOI MIKPOCKOIIa

Olimpus CH-20 y maskax, 3abapBsie-

HuX 3a PomanoBceknM-I'iM3a, 3a 30171b-

menHs y 1000 pasis. Kpurepiem sikocTi

roMOreHi3amii Oynu: HasSBHICTH He3-

PYHHOBaHUX KIITHH (HEAOCTATHS TOMO-

TeHi3allisl) Y4 BIJICYTHICTH BUPAXEHOTO

ocany 3a neHtpudyrysanss (10 tuc g)

rOMOTeHaTy (HaJMipHa rOMOTCHi3alis).
EdextuBHicTh oTpuMaHHsS (pakiiiit

IUTa3MOJIEMH 3IIHCHIOBAIN 32 BHXOIOM

MeMOpaHHOTO MaTepiany MOA0 KiTbKo-

cTi Ounka. OIiHKa CTYIEHS OYHCTKH Ta

3a0pyJHEHHST MEMOpPaHHHUX TMpernapariB
3IICHIOBAIN 33 aKTHBHICTIO X MapKep-

HUX PepMeHTiB: AM — yxHOI pocda-

tasu i BM — Na',K*-ATPasu.

KinpkicTe  3araspHOoro Oinka y
MeMOpaHHHX Tperaparax BH3HAYAIU
MeToaoM Jloypi.

B amikanpHuX 1 0a3onarepaibHHUX
MeMOpaHax BH3HAYadH AKTUBHICTH
nmyxHOoi pocharazu (KD 3.1.3.1.) 3a me-
togom ["apena-JleBeHTaNs, Y-IIIyTaMii-
tpancnentuaazu (KO 2.3.2.2.), nakrazu
(KD 3.2.1.23.), Na+, K+-AT®asu (KO
3.6.3.9), Ca2+, Mg2+-ATda3zu (KD
3.6.1.3) ra Mg2+-AT®aszu (KD 3.6.3.2)
3rijHo pekomenaanii A. IT bonaupesa.

JlocmipKeHHsT BMICTY 1 CKJIaly CTPYK-
TYpHUX OUIKIB IMJ1a3MOJICMUCHTEPOIIHTIB
TIPOBOJIIIIH 32 JIOTIOMOT OO eJIEKTpOdope-
3y y TOJTIaKpHJIAMITHOMY TeJTi TOBIIHHOKO
1 mm (Laemmli, 1970). Y remi ot po3mi-
JICHHSI OUTKIB (DOpMyBaIIH TPAIIEHT aKpHU-
namigy T =7-18 %. Cxyax po3auisodo-
roremo: T =7-18% i C = 0,8-2,5%;
0,375 Mrpuc-HCI 6ydep (pH 8,8); 0,1 %
JCH; 0,025 % terpaetmnenniaminy (TE-
MEJ); 0,025 % mnepcyibdary amoHi0
(IICA). Y 18 % rens momaBanu riinepuH
JI0 KIHIIEBOT KOHIIeHTparii 5 % s 3a-
MoOIraHHs. HEPIBHOMIPHOTO HAOPSKAHHS
TEITI0 32 3a0apBIICHHS 1 3HCOAPBIICHHS Ta
HaJJaHHs HOMY eJTaCTUIHOCTI.

Ckian KoHIEHTpyrodoro remo: T =
4,5 %, C = 6 %; 125mMM 1puc-HCI 6y-
¢ep (pH 6,8); 0,1 % ACH; 0,025 % TE-
MET; 0,025 % IICA.

BinkoBi mpoOu BHOcHIHM Yy Oydepi
(pH 6,8), 1o maB Takwuii ckna: | Mtpuc-
HCI, 5% JCH; 2% nutioTpuerony;
1 % 2-mepkanroeranoiny; 30 % riinepu-
Hy; 0,001 % GpoMQeHOIOBOrO CHHBOTO.
3araibHa KOHIICHTpAIlisl OlKa He repe-
BumryBana 100 MKT Ha OJTMH 3pa3oK.

B sxocTi enekrpoaHoro oydepy Bu-
KOPHCTOBYBQJIM DPO3YUH, SKAH MICTHB
25 mMtpuc-HCI (pH 8,3); 0,192 M -
nuny; 0,1 % JICH.

Po3ninenHs npoBoauian 3a ¢ikcoBa-
HOTO CTpyMy i wacy. st 3abapBieHHS
MOJINENTUIHUX 30H Telib (BiKCyBaIH
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npoTsiroM 12—16 roj 3a KiMHAaTHOT TeM-
neparypu y po3unHi 12,5 %-oitpuxio-
porroBoi kucinotu (TXO). Enexrpodo-
perpamu 3abapsimoBamun y 0,1 %-omy
pozumHi kKymaci G-250, po3unHEHOTO Y
50 %-my etanomi Ta 15 %-Biii oLTOBIMH
KHCJIOTI IpoTsiroM 12—16 rox. 3uebaps-
JICHHS TIPOBOAMJIM y TOMY K PO3YHHI,
SKUM He MicTUB OapBHHUKa. [em, sKi
3aCTOCOBYBaJM JUISI IMYHOXIMIYHOTO
BusiBIIeHHS Fc-y-penentopis, micis 3a-
KiHYEHHS eIeKTPpOo(ope3y MPOMHUBAIH Y
JIMCTHIILOBAHIM BOJI ISl TOTO, 100 BH-
myanty Haummimok JICH.

IMyHOCHenM(iuHEe BUSBICHHS KOMII-
nekciB IgG — Fe-y-penenrop (FeyR) mpo-
BOJMJIH 32 JIOTIOMOT'0I0 IMyHOOIOTHHT .

[Ticnst GIOKYBaHHS HITPOLEITIOIO3-
HI MeMOpaHu iHKyOyBanmu 12—16 ron
3a 4 °C 3 posBeneHoro 1:500 dpakmiero
IgG cupoBatku KpoBi OWKa, TPOMUBAITU
3®P i3 0,05 %-BumTween-80 Ta iHKY-
OyBanu 60 xB 3a 37 °C 3 po3BeleHUMHU
1:1500 BTOpMHHUMH aHTUTUIAMH IPOTH
Y-JIAHITIOTIB OMKa MIUYCHHUMH TMEePOKCH-
JIa3010 XPOHY.

Jns  Bigyamizamii  MOJIMEHITHIHUX
30H HITPOLEIION03HY MeMOpaHy o0po-
Omsutn mpotsiroM 10—15 XB 3a KIMHATHOT
temreparypu y 50 mMtpuc-HCI Oyde-
pi (pH 7,4), KUt MICTHB XpOMOTEH —
nmiaminob6emsuauH (0,01 %) i mepokcu-
1ty BogHio (0,02 %).

Bu3HaueHHS BIJHOCHOTO  BMICTY
FcyR BH3HaYami yepes BITHOCHY T'YCTHHY
1 TUTOTY TIOIMENTHIHUX 30H IiCIsl Po-
BelleHHS iMyHOONoTHHTY. CKaHOBaHI
pe3yasraTd 0OpOOISUTH 33 JTOTIOMOTOI0
nporpamu “LabWork4.0”.

ExcriepuMeHTanbHI  TOCIIIKESHHS
MIPOBE/ICHI 13 JIOTPUMaHHS BUMOT 3aKO-
Hy Ykpainu Ne 3447 — IV Bix 21.02.06
p. «IIpo 3axucT TBapUH BiJ YKOPCTOKOTO
MOBODKCHHSD) Ta Y3TOMKYIOTBCS 3 OC-
HOBHHMU TPUHIHUIIAME «CBPOIEHCHKOT
KOHBEHIIIi 3 3aXUCTy XpeOSTHUX TBAPHUH,

IO BHKOPUCTOBYIOTBCS UL EKCIICPH-
MEHTAIBPHUX Ta HayKoBUX minei» (Crpa-
coypr, 1986), neknapariii «[Ipo rymanHe
ctaBieHHs 10 TBapun» (Ienbeinki, 2000)
i HamioHaneHOTO KOHTpecy 3 Ol0eTHKH
«3aranbHi €THYHI TPUHIUIN EKCIICPH-
MeHTIB Ha TBapuHax» (Kuis, 2001).

Opnepsxkani nupoBi aHi onparpo-
BYBaJIM cTaTHCTUYHO. KoedimieHT Ko-
persii (7) po3paxoByBaIHCS METOIOM
[Mipcona 3a JOMOMOrOIO MPHKIIATHOTO
MPOrpaMHOTo KoMIUIekcy <« Microsoft
Office Excel 2016».

Pesynvmamu 0ocnionceHHs
ma ix 0620680peHHs

CrpykTypa ciau30Boi OOOJOHKU TIO-
POKHBOI KHIIIKH TUIOIB BEJIMKOT porarol
XyIOOH Ta JAWHAMiKa KIITHHHOTO OHOB-
JICHHS TIOB’si3aHi 3 (DYHKIIOHATBHUM
CTaHOM OpraHiB TPaBJIEHHS y IpeHa-
TaIFHOMY TIEpIONi OHTOTEHE3y IHWHa-
MIYHO 3MIHIOKOTBCS. MeTolIoM iMyHO-
OnotuHry BmsiBIEHO Fc-y-penientopHi
MPOTEiHKM amiKaIbHUX 1 0a3osarepalib-
HUX MeMOpaH EHTEpPOLHTIB ITOPOKHBOT
KHIITKK MoJekymsipaoi macu 120 k/1a, 87
k/la, 72 x/la Ta 43 k/la. 3aranbHa KOH-
neHrpanis peuenropie go IgG Ha armi-
KaJbHIH MeMOpaHi JI0 CeMHUMICSYHOTO
BiKy IUIOIB JOCTOBIPHO 30UIBINYETHCS
(P < 0,001), omHak, Hajgadi 10 ACB’STH
MICSIIIIB CTPIMKO 3HWKYEThCS (Maike y
3 paza; P <0,001). Ha Ga3onarepaibHii
MeMOpaHi HaiBuImid Bmict Fc-y- pe-
LENTOPIB BHSBISIETHCS y 5 MICTYHUX
IUIOAIB 1 10 CEMU- Ta JIEB’ATUMICIUHOTO
BIKY 3HIKY€EThCS BinoBiHO B 1,7 Ta 2,8
paza (P < 0,001). Excripecis mosminenTu-
IIB, SIKi TPOSBISAIOTH Fc-y-3B’s13yt0uy
AKTHUBHICTh, XapaKTEPU3YETHCS iX Tepe-
Ba)KaHHSIM Ha 0a3osarepaybHiii MeMOpa-
Hi 10 cepenuHn (heTaIbHOro repiomy. Y
nofanbmomMy Fc-y-penentopHi mpotei-
HU 3 MOJICKYJIIPHOIO Macoro 87 1 72 x/la
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3MIHIOIOTh JIOMIHYFOUY JIOKAJIi3allio Ha
amikajabpHUH nmosroc. Excrnipecist mosinen-
TUAY 3 MOJEKYIIpHOO Macoro 43 k/la
Ma€ 3BOPOTHY 3QJISKHICTh Ta XapakKTe-
PH3YETHCS AMiKATBHOO MTPUHAICKHICTIO
y paHHil IDIOJOBUH Tepio. 3arpoIoHo-
BaHa TilmoTe3a, M0 y IUIOAOBUI mepion
BENMKOI poraroi xymoou et tun FcyR
BIJIIrpa€ BXKJIUBY POJIb (€ TPUTEPOM) Y
TpaHcnopryBaHHi IgG i3 aMHiOTHYHOI
pinvHK y (heTambHy HUPKYJISIIFO.

Sk mokazaHo y TabOn. 1, aKTUBHICTb
TIIPONITHYHKX 1 TPAHCIIOPTHUX CH3UMIB
y Pi3HUX JOMEHAaX MEMOpaHU CHTEPOLIH-
TIB B3a€MOIIOB’S3aHa 3 KUIIIKHU 3 BMICTOM
Fc-y-penenropuux npoteiniB MeMOpaHu
eHTepoluTiB. Tak, aKTHBHICTb Y-INTy-
TAMUITPAaHCIICNITHIA3H, JAKTa3d, Na',
K*-AT®aszu, Ca?*, Mg*-AT®a3u Ta
Mg-ATda3u y anikaibHii MeMOpaHi eH-
TEPOILMTIB IPSIMO TIOB’SI3aHA 3 BMICTOM
Fc-y-penenrropuux npoteiniB MeMOpaHu
CHTEPOIHTIB 3 MOJICKYISIPHOIO MAaCOI0
43 x/la (r = 0,77-0,92; P < 0,05-0,01).
Coain BigmiTuTH, 110 Bix 59 % 1o 84 % (P
< 0,05-0,01) Bapiamiii aKTHBHOCTI LHX
CH3MMIB Ha alliKaJIbHOMY JIOMCHI Iljia3-
MOJIEMHCHTEPOITUTIB B3a€MO3AIICIKHO 3
BMICTOM IIOTO TIPOTETHY Ha aIiKaJIbHIH
MeMOpaHi €HTEPOIUTIB IJIOMIB BEIHKOT
poraroi xymoou. KpiM 115010, aKTHBHICTB
Mg?*-AT®a3u Ta j1aKkTasu 00epHEHO KO-
pemoe 3 BMictoM Fc-y-permentopHux
MPOTEIHIB armiKaabHOI MEeMOpaHU EHTe-
POLIUTIB 3 MOJIEKYJIIPHOIO Macoro 87 k/a
(r=0,75-0,76; P <0,05).

Otxe 5658 % (P < 0,05) Bapiamiit
AKTHBHOCTI aKTHBHICTH Mg>-ATda-
3 Ha amiKaJbHOMY JIOMEHi IUTa3Mo-
JIEMHACHTEPOIIUTIB  B3a€MO3AICKHO 3
BMicToM Fc-y-penentopHux mpoTeiHiB
amiKaJbHOI MeMOpaHH EHTEpPOIIMTIB
IUIO/IB.

Oco0aMBOCTI MMHAMIKA aKTHUBHOCTI
tpancnioptTHux AT®da3 mma3MaTuvHOi
MeMOpaHH €HTCPOIUTIB TOHKOT KUIITKA

BEJIKOi pOraroi XygoOu Ha MOYaTKy
IUTITHOTO TEpioy BU3HAYAETHCS CTild-
KOK TEHJEHIUEI M0 i1 3HMKEHHSA Ha
000X MaKpOIOMEHaxX IUIa3MalieMH B
yCIX JOCTIIHAX €H3MMaXxX Ha Tl OLIbII
BHCOKOTO iX BMICTY y 0a3oaTepalbHIX
JUISHKAX OOOJIOHOK KITHH. JmHami-
Ka aKTHBHOCTI TiIPOJIITHYHUX CH3MMIB
IUTa3MalIeMH C€HTEPOIHTIB TOPOKHBOT
KHIIIKHA BEITUKOI poraToi Xyaoou y paH-
HbOMY IUTITHOMY IEpiOji OHTOTCHE3y
XapaKTepU3YEThCSl TIEPEPO3MIOMUIIOM TX
MOJISIPHOT  aKTHBHOCTI, IO MOXIIUBO
MOB’S13aHO 3 TEHETUYHO OOYMOBIICHH-
MH TIporiecaMu  Mop(o-(PyHKIIOHATb-
HOI TpaHchopMmallii Ta gudepeHIianmii
MeMOpaH 3a BIUIMBY CHENH(IYHUX Me-
Ta0OJITIB K 1HIYKTOPIB.

AHaII3yI0UM JJaHI aKTUBHOCTI €H3H-
MIB Ha PI3HUX MOJIOCAX IJIa3MO JICMH
CHETPOIUTIB, BCTAHOBIICHO, II0 aKTHB-
HICTh TpaHcnopTHUX AT®da3 riasmaruy-
HOI MEMOpaHH EHTEPOLUTIB TTOPOKHBOT
KHIIKA BEITMKOi POraTroi XymoOH y paH-
HbOMY IDTITHOMY TIEpiOfli OHTOTEHE3y
MOCTYIIOBO 3HIDKYETBCS Ha 000X MOp-
(bo-GyHKIIIOHATBHUX ~ TUUISIHKAX — IJ1a3-
MaJIeMH 3a OUIbIII BHUCOKOI aKTHBHOCTI
UX €H3MMI Ha Oa3osarepalibHii MeMO-
pani. HaiiGinpm BapiaOeNbHOIO aKTHB-
HICTIO XapaKTepU3YEThCSI AaKTHBHICTH
Nat+, K+-AT®a3u nHa 0azo jarepaib-
HOMY JIOCMEHI. i BigHOCHA akTHMBHICTH
3HIDKYETBCSL IO II SITUMICSYHOTO BIKY
Ha 22 % y MOpPIBHSIHHI 3 TBOMIiCSIHIMHI
wrogamu. OfHAK, B MONAIBIIOMY BOHA
30LIBIIYETHCS IO CEMUMICSYHOTO BIKY B
7 pasziB. /luHamika aKTHBHOCTI y-IJIyTa-
MHWJITPaHCIIENITHIAa3H, JIy)KHOT (ocdara-
3M Ta JIAaKTa3W IUIa3MOJIEMH CHTEpOIH-
TIB MOPOKHBOI KHIIIKH BEIIUKOT poraroi
XylI00H y paHHbOMY IUTIIHOMY Tepioi
OHTOTCHE3Y XapaKTepU3YEThCS Mepepo3-
MOJIJIOM iX TMOJISIPHOI aKTHBHOCTI, IO,
MOKJIMBO, TIOB’SI3aHO 3 TEHETUYHO 00Y-
MOBJICHUMH Tiporiecamu Mopho-(yHKIIi-
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OHaJIBHOT TpaHchopMarlii Ta TudepeHii-
arii MeMOpaH 3a BIUTMBY CHEIU(pIYHUX
MeTa0oMITIB K IHAYKTOPIB. Y Mi3HBOMY
IUIOIOBOMY TIEpiOJi aKTUBHICTh IIUX €H-
3UMIB 3MEHINYEThCS JTUHAMIYHIIIE, HIK
y IUIOMIB HAa PaHHIX CTaIisIX PO3BUTKY.
I1e xapakTepHO JIsi aKTUBHOCTI Y-TTyTa-
MIJITPAHCIIENITHa3d Ha Oa3onarepaib-
HI Ta JakTasu i JyxHoi docdarasu Ha
amiKaJbHIA MeMOpaHax.

AKTUBHICTh TIIPONITHYHHUX 1 TpaH-
CIIOPTHUX EH3UMIB y OazojarepalibHii
MeMOpaHi EHTEpOIUTIB Maja BiJAMiH-
HI B3aeMO3B’s13kM 3 BMmicToM Fc-y-pe-
LENTOPHUX TPOTECIHIB Y MOPIBHSIHHI 13
anikaapHOK MeMOpaHow. Tak, akTuB-
HICTB JIy’KHOI (pocarasu npsiMo mos’si-

3aHa 3 BMicTOM Fc-y-penentopHux mpo-
TETHIB 3 MOJICKYJIsIpHOIO Macoro 87 k/la
(r=0,99; P<0,001) Ta oOepHEHO 1IOB’ 51~
3aHa 13 BMICTOM MPOTETHIB 3 MOJIEKYJISIP-
Horo Macoro 43 xJla (r=-0,79; P <0,05).

AKTUBHICTh  Y-IIyTaMiJITPaHCIICII-
TUIA3H TPSMO IOB’s3aHA 3 BMICTOM
Fc-y-penientopaux mpoteiHiB 3 Mo-
nekynsipHoro Macoro 87 k/lai 72 k/la
(r=0,73-0,79; P <0,05) ta obepHEeHO
OB’ s13aHa BMICTOM MPOTETHIB 3 MOJIEKY-
nsiproro Macoro 120 k/la (r=-0,77; P <
0,05). Tonmi, sk aKTHBHICTb JIAKTA3W TIPS~
MO IT0B’s13aHa 3 BMicToM Fc-y-perenrtop-
HUX TPOTETHIB 3 MOJCKYISPHOIO MacOI0
72 x[a (r=0,82; P < 0,05) Ta oGepHeHO
MOB’s3aHa BMICTOM MPOTETHIB 3 MOIe-

1. B3aemo3B’s130k(r) excnpecii Fc-y-peuenTopHux NpoTeiHiB 3 AKTUBHICTIO
OKpeMHX eH3MMiB y IIa3MO0J1eMi eHTepPOLUMTIiB NOPOKHbOT KMIIKH IUI0AIB

BeJIMKOI poraroi xynoou (r; n =15)

MonekynsipHa Maca Fc-y-perientopHux npoTeiHiB
Ensumu 120 &/la 87 xJla 72 Jla 43 &/l
r | D r | D r | D r | D
AnmixansHa MemMOpaHa

T, kvons / Mr / ox 020 004 | 048 | 023 [ 033 o011 | 069 | 048
TTTIL, kvoms / wr /ron | -028 | 008 | -056 | 032 | 027 | 007 | 077 | 0,59%
Jlakraza, kmons / mr/rox | -0,66 | 0,44 -0,76* 0,58%* 0,30 0,09 0,78* | 0,61*
Na', K*-ATdasa, 035 | 002 | 064 | 041 | 023 | 005 | 083 | 070
KMOJIb / MT' / TOJI
2+ 2
Ca™, Mg*+-ATasa, 044 | 019 | 072 | 052 | <004 | 002 | 0904 | 081%*
KMOJIb / MT' / TOJI
2
Mg*'-AT®aza, 047 | 022 | -075% | 056 | <011 | 001 | 092% | 0.84%*
KMOJIb / MT / TOJI
basonarepansna memOpana
71D, kmoms / Mr / Ton 041 | 017 0990 [ 0970 [ 037 | 014 | -0.79% | 0,63
ITTIL kvoms / wr /1o | -0.77% | 0.60% | 0.79% | 0.62% | 0.73* | 054* | 036 | 0,13
Tlaxrasa, kvoms / wr/ton | -0.80% | 0.64% | 022 | 005 | 0.82* | 0,68% | 068 | 047
Na', K*-ATaza, 056 | 031 | 064 | 041 | -054 | 029 | 035 | 012
KMOJIb / MI' / TOJL
2+ 2+
Ca”, Mg™-AT®asa, 066 | 044 | 028 | 008 | -065 | 042 | -01 | o001
KMOJIb / MI' / TOJL
2+
Mg*-ATdasa, 071 | 05 | 063 | 039 | -069 | 047 | 024 | 006
KMOJIb / MI' / TOJL

Hpumirtka. * — P<0,05; **— P<0,01; ***—P<0,001
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kynsipaoto macoro 120 xla (» = -0,80;
P <0,05). HatoMicTh aKTHBHICTH TpaH-
CIIOPTHUX CEH3WMIB Ha 0a3oJarepab-
HIll MeMOpaHi EHTEPOLHUTIB MOPOKHBOT
KAIIKA IDIOMIB JOCTOBIPHO HE B33a€EMO-
oB’s13aHa 3 BMicToM Fc-y-penentopHux
MPOTEiHIB MEMOPaHU EHTEPOIUTIB.
BussieHa HamMuy quHAMIKa 3MiH BMiC-
Ty OKPEMHUX IMOJIMENTHIHUX 30H 3 MO-
nexynsipHoro Macoro 120 x/la, 87 x/la,
72 x/la i 43 k/la B oMy crhiBnajaana
3 JIMHAMIKOK JUIS 3arajibHOro BMICTY
Fc-y-penientopaux OIKIB, IO MOXe
OyTH CIIJICTBOM CITOPIJTHEHOCTI TEHIB,
SIKI KOIYFOTh JIaHi TIOJIMENTHIU, Ta 3a-
raJbHAMH  (PI3UKO-XIMIYHHMH  BJIACTHU-
BOCTSAMMU OLIKIB LILOTO CIMENCTBA.

Bucnosexu i nepcnekmuéu

BcraHoBneHo, 110 y MIOAOBHI He-
piox OHTOTEHE3y BEIMKOI poraroi Xymo-
Ou y amikajabHIi MeMOpaHi EeHTEPOIIUTIB
AKTHBHICTh Y-TIyTaMUITpaHCIICITHAA-
3y, nakrasu, Nat, K+-AT®aszu, Ca,+,
Mg, +-AT®a3u 1a Mg-AT®asu npsamo
moB’si3aHa 3 BMmicToM Fc-y-perentop-
HUX TPOTEIHIB MEMOpaHH SHTEPOLUTIB
3 MoJekysipHolo Macoro 43 x/a (r =
0,77-0,92; P<0,05-0,01), a akTUBHICTb
Mg2+-ATda3u Ta naktasu OOEpHEHO
KOpeJroe 3 BMicToM Fc-y-perenTopHIx
MPOTETHIB amiKaJibHOI MEeMOpaHU €H-
TEPOLUTIB 3 MOJEKYIIPHOIO Macow 87
k/la (r = 0,75-0,76; P < 0,05). YV Ga-
30J1aTepabHid MeMOpaHi €HTEPOIMTIB
AKTUBHICTH JYXHOT (ocdarazu mpsmo
moB’si3aHa 3 BMicToM Fc-y-perentop-
HUX IPOTETHIB 3 MOJICKYIIIPHOIO MacoI0
87 xa (r=0,99; P <0,001) Ta obepHe-
HO TIOB’sI3aHA BMICTOM IIPOTETHIB 3 MO-
nekynsipHoro Macoro 43 x/la (r = -0,79;
P <0,05). AKTUBHICTB y-TITyTaMiNTpaH-
CIENTHIA3M IMPSIMO IIOB’s3aHAa 3 BMic-
ToM Fc-y-perientopHux mpoTeiHiB 3 Mo-
nekynsipHoro Macoro 87 kJla ta 72 xJla

(r=0,73-0,79; P < 0,05) ta obepHeHO
OB s13aHa BMICTOM IPOTEiHIB 3 MoOJe-
kymsipHoro Macoro 120 x/a (r = -0,77;
P < 0,05). AKTUBHICTB JTaKTa3H MPSIMO
moB’si3aHa 3 BMicToM Fc-y-perentop-
HUX IPOTETHIB 3 MOJICKYIIIPHOIO MacoI0
72 xa (r=0,82; P<0,05) Ta 00epHEHO
OB s13aHa BMICTOM MPOTEiHIB 3 MoOJe-
kymsipHoro Macoro 120 x/la (r = -0,80;
P <0,05).

BusHaveHi 0coOIMBOCTI KOpEsIiii-
HUX 3B’s3KiB ekcrpecii Fe-y-perentop-
HUX IPOTEIHIB 3 aKTUBHICTIO OKPEMHX
CH3UMIB BamiKaJbHUX 1 Oa3osarepaib-
HUX MeMOpaHaX CHTEPOLHTIB IOPOXK-
HbOI KHIIKH IUIOAIB BEJIMKOI poraroi
XyI0oOHU BiIKPUBAIOTH MEPCICKTUBY IS
MOJANIBIIONO  JAOCTIKeHHs  (Di3iono-
ro-010XiIMIYHHX aCIEKTIB MEMOPaHHOTO
TPaBJICHHS y MPOAYKTUBHHUX TBAPHH Y
MPEHATAILHOMY Ta y PaHHBOMY IIOCT-
HaTaJbHOMY OHTOTEHE31 SIK OCHOBH IS
PO3KPUTTS ATOT€HE3Y ILTYHKOBO-KHIII-
KOBUX PO3JIaJiB y TBAPHH.
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PROTEINS WITH THE ACTIVITY OF INDIVIDUAL ENZYMES IN THE PLASMALEMMA
ENTEROCYTES OF THE JEJUNUM INTESTINE OF THE BOVINE FETUS. Ukrainian Journal
of Veterinary Sciences, 11(1): 70-80, https://doi.org/10.31548/ujvs2020.01.008
Abstract. Knowledge of the patterns of development of digestive organs in productive animals
during prenatal ontogeny is a biological prerequisite to ensure an adequate level of their vitality at
birth. The article deals with the interconnection of expression of Fc-y receptor proteins with the ac-
tivity of individual enzymes in plasmalemma of jejunum enterocytes of cattle fetus. Immunoblotting
revealed Fc-y receptor proteins of the apical and basolateral membranes of the jejunum entero-
cytes with a molecular weight of 120 kDa, 87 kDa, 72 kDa, and 43 kDa. In the apical membrane of
enterocytes, the activity of y-glutamyltransferase, lactase, Na*, K* -ATPase, Ca®*, Mg?* -ATPase and
Mg-ATPase is directly related to the content of Fc-y-receptor proteins of the enterocyte membrane
with a molecular weight of 43 kDa(r = 0,77-0.92; P < 0.05-0.01), and the activity of Mg?*-ATPase
and lactase inversely correlates with the content of Fc-y-receptor proteins of the apical membrane
of enterocytes with a molecular weight of 87 kDa (r = 0.75-0, 76; P <0.05). In the basolateral
membrane of enterocytes, alkaline phosphatase activity is directly related to the content of Fc-y-re-
ceptor proteins with a molecular weight of 87 kDa (r = 0.99; P < 0.001) and inversely related to the
content of proteins with a molecular weight of 43 kDa (r =-0.79; P < 0.05). The activity of y-glutam-
yltransferase is directly related to the content of Fc-y-receptor proteins with a molecular weight
of 87 kDa and 72 kDa (r = 0.73-0.79; P <0.05) and inversely related to the protein content of the
molecular weight 120 kDa (r =-0.77; P < 0.05). Lactase activity is directly related to the content of
Fc-y-receptor proteins with a molecular weight of 72 kDa (r = 0.82; P < 0.05) and inversely related
to the content of proteins with a molecular weight of 120 kDa (r =-0,80; P < 0.05). The results of the
research have both fundamental and applied value.The peculiarities of interconnection expression
of Fc-y receptor proteins with the activity of individual enzymes in the apical and basolateral mem-
branes of enterocytes open the perspectivefor further research of the physiological and biochemical
aspects of membrane digestion in productive animals in prenatal and early postnatal in early post-
natal ontogeny as a basis for the disclosure of pathogenesis of gastrointestinal disorders in animals
Keywords: Fc-y-receptors, jejunum intestine, plasmalemma, enterocytes, ATP-ase, hydrolases
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Abstract. The article presents data on the clinical study of dogs with hanging ears of
different breeds and age groups, which were adopted with a hematoma of the ear, with the
diagnosis of an otogematoma, which emerged as a complication for untimely diagnosed
otitis in dogs and for untimely treatment of patients. The most common causes were
ailments of different etiology (60 %), mechanical traumas of the ear (35 %), autoimmune
diseases, weakness of blood vessels (5 %). Surgical care was provided 2-3 days after the injury.
Treatment was carried out with the help of a special compressor "BUSTER". All animals were
divided into 3 groups: 1 control and 2 experimental.

Inthe control group, nosurgicaltreatment was performed, only puncture of the otogematoma
and removal of the contents with the help of a sterile syringe with the imposition of a pressure
bandage - as a result of which healing did not take place, and after 20 days thickening of
cartilage was observed. | experimental group: 10 dogs - surgical treatment of otogematoma
was performed with the help of compressor «BUSTER» with execution of «S» of similar section
and imposition of firmware «P» of such ligature. After 20 days, complete wound healing was
observed without cartilage thickening. Il experimental group: 10 dogs - surgical treatment of
otogematoma with the help of the usual direct incision and the imposition of stitching seams
from bandage rollers. After 30 days, wound healing and cartilage thickening were observed.

Thus, the use of a special compress allows you to completely abandon the use of
improvised materials and restore the structure of the ear for 15-20 days.

Keywords: otogematoma, hematoma of the ear, otematoma in dogs, treatment
with othematom, surgery of the dog ear hematoma

Introduction takes a small amount of time and does not

require long-term practical skills. But the

Treatment of otogematoma in dogs, at  main problem is the frequent recurrence of
first glance, seems to be one of the simplest  this pathology 10-30 days after removal of
surgical operations. The procedure itself the sutures. Treatment of otogematoma is
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a simple but quite specific procedure with
the obligatory adherence to certain tech-
nique of suturing and making the incision
of the required length (Kuwuhara, 2006).

Analysis of recent research
and publications

To date, many methods of surgical
treatment of otogematom in dogs are pre-
sented in veterinary medicine of Ukraine
(Tkachenko et al., 2017; Kulida, 2016;
Sukhonos et al., 2018). But a consider-
able number of them lead to frequent re-
currences of this pathology (Joyce, 2000),
and in most cases require the use of im-
proper materials (rollers of bandage, cut
off parts of infusion systems, buttons),
which also require additional disinfection
(Kuwuhara, 2006; Robert, 2004)

Purpose. Study of the effectiveness of
the use of the “BUSTER” compress in the
surgical treatment of dogs with otematoms.

Materials and methods
of research

The researches were carried out for 2
years on the basis of the veterinary-surgi-
cal center “CHANCE”, Kyiv. Volzka, 63.

Practical skills in the implementation of
the method were acquired at the French
veterinary clinic “Clinique Vétérinaire
Blanc-Chauveau-Dubreil - 306 avenue de
la Liberté, 86180 Buxerolles”. diagnosed
with an otogematoma that has emerged as
a complication of otitis media.

Results of the study and their
discussion

To confirm the diagnosis used such a
method as puncture otogematoma (shown
in image 2), after puncture in the syringe
was observed - dark red blood, sometimes
with clots. Fixation of the animal was car-
ried out on the table in a lateral position on
the opposite side relative to the damaged
ear. A roller was placed under the ear or
used by an assistant to hold the ear in a cer-
tain position.

All procedures were performed under
general anesthesia, ranging from prepa-
ration of the animal to the imposition and
flashing of the compress including.

In order to remove the accumulated
blood, an “S” - like incision was per-
formed - a special type of incision al-
lows to increase the drainage area and is
advantageous because it does not cause

MonepexHwit poapia Mo3noexHii poapia

4 3 1

Im. 1. Schematic diagram of a transverse and longitudinal section
of the ear with an otogematoma
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Im. 2. Puncture of otogematoma in dogs

longitudinal tightening of the tissues
at the healing site. As a result, the final
aesthetic result is most successful in
most cases (Stephenson, 1991).

For the operation used cranio-medi-
al access, the incision line was started,
departing 2-3 cm from the base of the
ear, the length of the incision is 40-50 %
relative to the length of the ear. In large

breeds of dogs 4-5 cm, in small breeds
2-3 cm. Preparation of the operative field
was performed by shaking the wool on
both sides of the ear with a Moser ma-
chine with nozzle 1\ 20 mm, decontami-
nation by 3-fold treatment with an alcohol
solution and a solution of betadine. The
operation was performed in sterile latex
gloves. After a skin incision and subcu-

Im. 3. Special “S” -like section (black dashed line - border of the otematoma,
red - line of the cut)
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Im. 4. Compress in section of a gel-like grid

taneous tissue was cut, dark red blood
with clots flowed through the opening.
A prerequisite is a thorough cleaning of
the blood clot pocket and the transudate
with a bandage sterile swab. The incision
should remain open throughout the heal-
ing period of the otogematoma. It is even
possible to further expand the opening by
0.2-0.5 mm wide to prevent the wound
from being closed until the time of heal-
ing.Jlai BUKOPHCTOBYBAJIM CTEPUIIbHUIA
KOMIIpEC IS JIKYBaHHS OTOrE€MATOM
«BUSTER» ¢pipmu «KRUSSEp».

This is a special sponge that has a
two-sided surface. One of which is soft
and highly absorbent, superimposed
on the medial side of the ear, thus pro-
viding absorption and conversion into
blood gel, fluid (exudate, transudate)
flowing from the incision, the other side
is sufficiently strong and rigid to pro-
vide reliable fixing the thread in a cer-
tain position without the possibility of
cutting through the compress or the ear
itself. Photo of the compression section
is presented in Image 4.

Also quite big plus is the ability to
trim the compress to the size of the ear.
The material is quite flexible and easily
cut with ordinary surgical scissors. Stan-
dard size 12 by 8 cm, each compress in
sterile packaging. The compress was ap-
plied to the entire length of the otogema-
toma and was sutured through “P”-like
sutures. Used non-absorbable suture ma-
terial. There were 2 types of seams along
the section along the contour, and chaotic
in any direction, but also on the contour
deviating from the incision of 5 - 10 mm,
the technique is presented in Figure 5.
Performed by student Starovyt Kateryna
under the leadership of Tkachenko Sergii.

After completing the suture, the ear
was treated with Ali spray on both sides.
For dogs, be sure to wear a protective
coat for the entire period of wound heal-
ing, before removing the sutures for 10-
14 days for an additional few days after
removing the sutures. After surgery,
prescribed a course of antibiotic thera-
py: 4x Amoxicel L.A. A 15 % or 10 day
course of tableted Sinulox 2 g per day.If

w -f

Im. 5. The scheme of cleansing of the clots and the imposition of “P” such seams
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Im. 6. Dog ear after completion of suturing and after removal of sutures

the otogematoma was of a secondary na-
ture, treatment of the underlying disease
- otitis, eczema, parasitic invasion, was
required to avoid irritation and itching at
the site of the lesion and to prevent re-
currence when compression was known.
Image 6 shows the dog’s ear 5 min-
utes after surgery and the last photo 14
days after the sutures (medial side).
The sutures were removed after 10-14
days without the use of any anesthesia.
The ear was covered with wool and had
a straight flat shape. Observations for the
dog were conducted within 1 month after
surgery. It evaluated the overall clinical
parameters, size, tenderness or change
in shape of the ear, its mobility in the
capture of sounds.For 2 years out of 200
dogs admitted in the veterinary-surgical
center “CHANCE” with ear injuries, the
diagnosis of “otematoma” was estab-
lished in 30 dogs, which is 15 % of the
total number. The reasons for otogemat
were different etiology — 86 % (26 dogs),

mechanical ear injuries — 10 % (3 dogs),
other factors — 4 % (1 dog).

In the study, all dogs (breeds of dogs
with hanging ears) were divided into 3
groups. The conditions of keeping, diet,
and walking for all animals were the
same. Dogs age 3-5 years. The results
of the studies are presented in table 1.

Control group: 10 dogs did not under-
go surgical treatment, only puncture was
performed to remove the exudate and ap-
ply a pressure bandage to the patch with-
out applying a piercing ligature.

I experimental group: 10 dogs - sur-
gical treatment of otogematoma was
performed with the help of compressor
«BUSTER» with execution of «S» of
similar section and imposition of firm-
ware «P» of such ligature.

II experimental group: 10 dogs - sur-
gical treatment of otogematoma with
the help of the usual direct incision and
the imposition of stitching seams from
bandage rollers.

1. Results of the conducted researches

Groups
Indexes Control I experimental Ilexperimental
N=10; m N =10; Mm N=10; m
The wound remained After 30 days
Treatment results unchanged. The otogematoma |  After 20 days complete wound
(number of days) was recovered every 2 days. | complete wound healing. Slight
Yy Observed thickening of healing. thickening of
cartilage tissue after 30 days cartilage.

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 85



Kynida M. A., TkaueHko C. M.

In all three groups, 4 times at one
time intervals, antibiotic therapy with
Amoxicel 15 % L.A.

Conclusions and Prospects

Analyzing the results of treatment of
dogs with otogematoma, which appeared
as a complication of otitis, we can conclude
that the use of “BUSTER” compress com-
pletely eliminates the use of improvised
materials, significantly saves time for sur-
gery and is an effective method of otoge-
mat treatment with complete restoration of
blood supply aesthetic shape of the ear.
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AHomauyia. B cmammi npedcmasneHi 0aHi w000 KniHiYHo20 00CnioreHHs cobak 3 suUCAYUMU
8yXamu pi3HUX nopid ma eikosux apyn, AKi 6yau npuliHAmMi 3 2eMamomoro 8yxa, 3 0iaeHO30M —
0mo2emMamoma, Wo BUHUK/A AK YCKAAOHEHHA 30 Hea4acHo diaeHocmosaHux omumie y cobak ma
30 HECBOEYACHO MPOBEOEHO20 iKYBAHHA X80PUX.
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Halibinbw Yacmoro npuduHoto bysau omumu pizHoi emionoeaii (60 %), mexaHiyHi mpasmu syxa
(35 %), aymoimyHHi 3ax80pro8aHHsA, crnabkicmb Kpos’aHux cyouH (5 %). XipypeiuHy Ooromoezy
Hadasanu Ha 2-3 0eHb nicaa mpasmu. JlikysaHHA 30ilicHo8aaU 3a 00NOMO20t0 CreyianbHo20
komnpecy «BUSTER». Bci meapuHu 6yau po3dineHi Ha 3 epyn: 1 KoOHMposabHa ma 2 00CioHi.

B KOHMpOsbHill 2pyni Xipyp2iuHO20 MiKy8aHHSA He MPoBooUOCs, Auwe 30ilicH8aNACL MYHKYifA
omozemamomu ma 8udasneHHA emicmy 3a 00MOMO20H0 CMepPUIbHO20 WPUYA 3 HaKAAOAHHAM
MUuCHyY0i no8’A3Ku, 8 pe3ysabmamiyo20 3a20€HHA He 8i06yasasocs, a Yyepes 20 OHig criocmepiaanocs
nomosuwjeHHA XpAwo8oi MKaHuHuU. | 0ocnidHa epyna: 10 cobak — nposodusocet XipypeiyHe
NiKYy8AHHA omozemMamomu 3a 00rMomozor Kommpecy «BUSTER» 3 B8UKOHAHHAM S-nodibHo2o
pO3pi3y ma HAKAAOAHHAM npowusHoi [1-nodiéHoi nizamypu. Yepes 20 OHie criocmepizanu
r108He 3020€HHA PaHU 6e3 NomosWEeHHA XPAW080i MKaHUHU. Il docnidHa epyna: 10 cobak —
Mpo8o0oUOCk XipypaidHe NiKy8aHHA 0OMo2emMamomu 30 00MOMO20H0 38U4aliHO20 MPAMO20 PO3pi3y
ma HaKNaOaHHA NPOWUBHUX weie 3 buHmMosux easukig. Yepes 30 OHig criocmepieanu 3020€HHA
PAHU Ma MOMOBUWEHHA XPAUL080I MKAHUHU.

TaKum YUHOM, 3aCMOCYBAHHA CreyianbHO20 KOMIPECY OaE MOM/IUBICMb MOBHICMIO 8I0MOBUMUCL
8i0 BUKOPUCMAHHA MiOPYy4YHUX Mamepiasie ma 8i0HO8UMU cMpyKkmypy 8yxa Ha 15-20 OeHeb.

Kntouosi cniosa: omozemamoma, 2eMamoma 8yxa, omemamomu y cobak, siKy8aHHA Omemamom,
Xipypeia 2emamom s8yxa cobak

ModaHo 0o OpyKy 28 nucmonada 2019 poky
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KOPTUKO-BEFETATUBHI MEXAHI3MMW PEryNALIl
OBbMIHY MAHTAHY B KPOBI KOPIB

O. B. YXYPEHKO, kaHOudam semepuHapHux HayK, doyeHm Kagedpu bioximii
i ¢izionozii meapuH imeHi akademika M. ®. [ynozo,
https:// orcid.org/ 0000-0002-4933-0372
HauioHanbHul yHisepcumem biopecypcis i npupodoKkopucmyeaHHsA YKpaiHu
E-mail: zhurenko-lena@ukr.net

AHomayis. MexaHi3amu KopmuKo-ge2emamusHoi peaynayiimaxkpo- mamikpoesnemeHmie
8 OpP2aHI3Mi NMPOOYKMUBHUX Kopie y simepamypHuUX Oxepesnax 30 OCMAHHI KifbKa poKie
sucgimneHo Hedocmamueo | nompebyrome binbw 0OemanbHO20 mMa mnoeaubneHo2o
sugsyeHHA. Memoro pobomu bysn0 8cmaHoO8UMU KOPMUKO-82emamusHi MexaHismu
peaynauii 0bmiHy MaHaaHy 8 pi3HUX (PPaKUiax Kposi Kopie.

Jocnidu nposodunu Ha Koposax yKpPaiHCbKOI YopHO-psaboi nopodu 2-3-i nakmauii. Baimky
y Kopie cnabkozo murny BH/ emicm memarny 8 cuposamui Kposi, UinbHiti Kposi ma i KnimuHax
6bys sionosioHo Ha 12,4 % (P < 0,01), 13,3 % (P < 0,01) ma 17,5 % (P < 0,001) meHwum 3a
MOKA3HUKU y Kopie CBP muny. B3UumKy 8 cuposamuyji Kposi, uinbHill Kposi ma KaimuHax Kpoei
Kopie cnabkoeo muny BH/Z emicm MaHeaHy 6ye meHwum 8ionosioHo Ha 12,1 % (P < 0,01),
13,5 % (P <0,001) ma 14,4 % (P < 0,001) nopisHsAHO i3 MOKa3HUKamMU Kposi Kopie 3 CBP murniom
BH/A. BioHoweHHs emicmy MaHaaHy 8 KaimuHax Kposi 00 maKoz2o 8 cuposamui Kposi
(Mnknimur/Mncuposamku) y Kopie 3 pisHumu muramu BH/ docmosipHo He 8i0pi3HAEMbCA
i cmaHosume 11,9-12,9 ym. 00. lNopa poKy 0ocmosipHO 8rnausace aAuwe Ha emicm MaHeaHy
8 cuposamuj i yinbHili Kpoei Kopie 3 CBP munom BH/. Cuna Hepsosux rpouecie emnimxy
MpsaMo noe’a3aHa 3 emicmom MaHaaHy y uinbHiti Kposi (r = 0,50; P < 0,05) ma KaimuHax Kposi
(r=0,59; P<0,01). B knimuHax Kposi Kopie 83umKy 0o 79 % (P < 0,001) sapiauiti emicmy daHo20
enemeHmy 3yMoersieHi eapiabesibHICmIo MOKA3HUKIG Ccunu Hepeosux rnpouecis. PezpeciliHuli
aHasi3oM 0ocmosipHOI 3anexHocmi emicmy MaHaaHy y 8cix (hpaKuisix Kpoei Kopie 8io0 epieHo-
8aM(EHOCMI Ma pyXaUBOCMI HEPB80BUX MPOUECI8 AK Yy meriiy, MaK i 8 Xon00Hy Mopy POKY He
8cmaHoesneHo. BioHoweHHs emicmy MaHeaHy 6 KaimuHax Kposi 00 MaKozo y cuposamui Kposi
Kopig (Mnknimur/Mncuposamku) 0ocmosipHo 3anexcums He 8id moHycy AHC a 6id ropu poky.

lposedeHi 0ocnidmeHHA Cc8id4aMb PO HAABHICMb KOPMUKO-8e2emamueHUX
MexaHi3mie peaynauii obmiHy MaHzaHy 8 Kposi Kopie.

Knrouoei cnoea: suwa Hepeosa O0ifsnbHiCMb, MaKpoesnemeHmu, munu euujoi
Hepsoeoi difgnbHoCMi

Axmyanvnicmo LIMHKX peaKiiii opraismy, ajie i OCHOBHI
XapaKTEPUCTHKH KOPKOBUX TPOLIECIB, SKi

Tur BUIIOT HEPBOBOT JISUTGHOCTI TBAa-  BIUIMBAIOTH HA PI3HI JIAHKK METabOIi3MYy,
PUH BU3HAYAE HE TUIBKU XapakTep ajanta- 110, B CBOKO Yepry, Ma€ CBOE BiOOpayKeH-
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Hsl Ha TOCTIOJIAPCHKO-KOPHCHUX BIACTHBOC-
TSIX TIPOIYKTHBHUX TBApHH. ONTAMATEHUN
BMICT MIHEPATbHUX PEUOBHH B OpraHi3mi
3YMOBITIOE HOPMAJILHUI TIepeOir MporeciB
MeTa0omi3My 1 BHCOKY IPOXYKTHBHICTb
(Hrushanska, et al., 2017). Ilosroyinnicme

MIHEPATILHO20 HCUBTIEHHSL 8ETIUKOI pO2amoi

Xy0oou sanexcumv 6i0  3a6e3neueHocni
MEAPUH eCCEHYIATbHUMU MIKDOETIeMEHMA-
MU, SIKI 6X005iMb 00 CIMPYKMypu 6a2amvox
eH3uMIB abo € X aKkmueamopamu, nputiva-
104U NPOBIOHY POTb 8 OKUCHO-BIOHOGHUX
pearyisix (Guyot, et al., 2012). IIpore, -
TaHHSM BHMBYCHHS I1HIUBIIYaJIbHUX OCO-
ONMMBOCTEH MIHEPAIFHOIO TOMEOCTasy B
OpraHi3mi MPOIYKTUBHHX KOPIB Y IHTAKTHO-
My 1 CTPECOBOMY CTaHI MpPUIIUIAETHCS He-
JoctatHbo yBaru (Zinko, 2017; McDowell,
2003). BcraHOBICHHS —IHAMBIAyaTBHHX
0COOMBOCTEH BHINOI HEPBOBOT AISUTHOCTI
Y TBapHH JI03BOJISIE IITHIOIIIC 3PO3YMITH KOp-
THKAJIbHI MEXaHI3MH PEryJISLii pi3HuX (i3i-
OJIOTTYHMX (DYHKIIIH, IO CTBOPIOE TepeTy-
MOBH [IUICCIPSIMOBAHOTO HA HUX BILIHBY
(Danchuk, et al., 2017). MikpoenemeHTH,
TIONPH iX HE3HAYHUI BMICT B OpraHi3mi, Bi-
JIUrparoTh 3Ha4Hy OlosioriuHy pois (Byts,
2010; Gromova, et al 2010). Oxpim 3araib-
HOTO IO3WTHBHOTO BIUIMBY HA IIPOIECH
pOCTy i pPO3BUTKY, BCTAHOBJICHO CIIeI(id-
HY JIiF0 HU3KH MIKPOEJIEMEHTIB Ha HABaX-
JIHBIIT (PI3IOTOTIUHI MPOIECH, TAKOXK TXHS
3HAJYIIICTh IOSCHIOETBCS THM, IO BOHHU
BCTYIAKOTh Y TICHUH 3B’SI30K 13 Olojoriv-
HO aKTUBHUMH PEYOBHHAMHU — TOPMOHAMH
Ta BitamiHamu (Zakharenko, 2004). Orrtu-
MAaJILHUM BMICT 1 CITIBBIJIHOLLIEHHS €CCEH-
IIATBHUX MIKPOCJIEMEHTIB 'y  OpraHizmi
TBAPHH 3yMOBITIOIOTH HOPMAJIGHUI TIepeOir
¢izionoriyHux (yHKIIIH OpraHi3My, BUCOKY
PE3UCTEHTHICTB Ta MponyKTHBHICTH (Kalyn,
2011). Manras pasoM i3 3aiizom, Miyiro ta
KobGaimsToM cTUMYITIOE KPOBOTBOPEHHSI, aK-
THBI3ye hepMeHT (ocharasy, KU BILTHBAE
Ha [POLIECH KICTKOTBOPECHHS Ta 3arajioM Ha
CTaH KiCTKOBOI TKAHHHHU.

Ananiz ocmanHix 00cioNceHv
ma ny6nikauiii

MaHraH BXOAUTH JI0 CKJIAIy OaraTtbox
CH3KMMIB, 1110 3a0€3MeYyOTh OKHCHO-BIJI-
HOBHI IIpoliecH, Oepe ydacTb B PO3BUT-
Ky KICTKOBOi TKaHWHH, KpPOBOTBOPEHHI
Ta (YHKIIOHYBaHHI CTaTeBOI CHUCTEMH.
BcraHoBieHa Horo poib y OLTKOBOMY,
BYIVICBOTHOMY 1 MiHEpaJIbHOMY OOMiHi
(Gromova, et al., 2010). edimur Man-
raHy B OpraHi3mi XymoOHW XapakTepu3y-
€TBCS 3aTPUMKOIO POCTY, YPaKCHHSIM
OIIOPHO-PYXOBOTO amapary (medopmartis
KICTOK, CyIJIO0iB Ta 3MIILICHHS CYXOXKHII-
kiB) (Gapon, 2005). Lle cympoBomKy-
€ThCSI TIOPYILCHHSM KPOBOTBOPEHHS Ta
KaJbIlieBo-pocopHOro  0OMiHY, IO
TPOSIBIIIETBCSL Y 3aTPHMIIL POCTY U po3-
BUTKY Monomuska (Pogorlov, 2010). [lo-
CNIJDKEHHS BMICTY MaHraHy y Kopmax
He € 1H(pOpMAaTUBHUM (Pi3HI COJi MeTalTy
MAarTh Pi3HYy Oi0JOCTYITHICTH) TOMY, Y
KpaiHax €Bporny BMiCT MaHraHy B KpOBi
MOJIOUHOI XynmoOW BH3HAYAETHCS HA pe-
TyJsipHid OcHOBI. BceMokTtyBanHs Mah-
TaHy y BUIIAIi JBOBAJIEHTHOTO KaTiOHa
BIIOYBA€TBCS Y3IOBK BCHOTO TOHKOTO
KUIIKIBHUKA; IMIPOIECY IEPEIIKOIKAIOTh
cnonyku Kanbiiro, 3ami3o B HaaMIpHIH
KiJIBKOCTI, (pocdaru, okcanaru. MaHraH
MIBUIIKO TIOKHUIAE KPOB’SHE PyCio 1 Tie-
pebyBae y TKaHUHAX, 37€OUIBIION0 B Mi-
TOXOHJIPIAX. Y TIJBHIICHUX KUIBKOCTSIX
BIH MICTUTBCS Y TICUiHI, TPyOYacThX
KICTKaX, MiILTYHKOBIH 3aJ103i, HUpPKax.
[Tix yac abGcopOIiii MaHran KOHKypye i3
3aimizom 1 KobansTom, BUAUIIETHCS 3 Ka-
JoM, TIOTOM Ta cedero. Kpim toro, Man-
TaH 3aJSIHUA Y CHHTE31 TIIKOMPOTEIHIB 1
MPOTEONTIKAHIB, CTPYKTYPHHUX €JIEMCHTIB
OaraTboX TKaHuH opranismy (Marushko,
2013). BiH MOXe BHCTyNartd SK MIIHO
3B’SI3aHUH KOMITOHCHT MOJICKYN (pepMeH-
TiB 200 CJIyryBaTH aKTHBATOPOM OCTaH-
HIX, YTBOPIOIOYH 3 MeTaiodepMeHTaMu

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 89



0. B. MypeHko

KOMIUICKCH, $IKi JIETKO PO3IIaJIar0ThCs
(Avtsyn, 1991). Mae Heiipodizionoriy-
Hy Aito: Oepe ydacTh y CHHTE31 1 OOMiHi
HEMpOMeiaTopiB y HEPBOBIH CHCTEMI,
migBHIIye 30yUTMBICTH aJIpPEHOPEAKTUB-
HUX CHCTEM, MiABUIIYE Yy TIIUBICTb XEMO-
PELENTOPiB Ta OXOPOHHE TaJbMyBaHHS
B KOpi BeMmKHX MiBKyIb (Skalny, 2004).
MexaHI3MI KOPTHUKO-BEreTaTHBHOI pery-
nsiii MaHraHy B Oprasizmi MpoIyKTHB-
HUX KODIB Y JIITEpaTypHUX JKEperax 3a
OCTaHHI KiJIbKa POKIB BHCBITIICHO HEIO-
CTaTHBO 1 MOTPEOYIOTH OLIBIIT ICTATEHOTO
Ta MOMTUOICHOTO BUBUCHHSI.

Memorw pooomu Gyno BCTAaHOBUTH
KOPTUKO-BET€TATUBHI MEXaHi3MU pery-
nA1ii 0OMiHy MaHraHy B pi3HHX (pak-
LisSIX KPOB1 KOPIB.

Mamepianu ma memoou
00CtiONCeHHS

Jlocniou nposoounu na Kopoeax yKpait-
CBbKOI 4OpHO-psi0o1 mopomu 2-3-1 JaKTaltii.
Tunu BH][ euznauanu 3a memoouxoro xap-
yogux ymosHux peghrexcie 1. B. Iaputymi-
na ma T. B. Inonimosoi. 3a pe3ynomama-

MU OOCTIOMNCEHHSL Y MOBHO-PEDIEKMOPHOT

oisubHocmi O)no cghopmosano 4 0ocnioni
epynu, Y neputy epyny exoounu meapuniu
CUTIbHO2O  BPIGHOBAJICEHO20 PYXUBO20, Y
opyey — CUIbHO2O 8PIBHOBANCEHO20 THEPIM-
HO20, Y MPemio — CUTbHO20 HEBPIBHOBAICE-

HO20, y yemeepnty — ClabKo2o Munie 6ULoL
Hepeoeol distbHocmi. Tonyc asmoHoMHOL

HepBOBOI cucmemu Kopie GUHAHAIU 3d 00-
NOMO20I0  MPUSEMIHOBASATIHOZO0  TNECHT).
Bionogiono 0o ompumanux pesyiemamis,
meapumy GiOHOCUIU OO HOPMO-, CUMNAMU-
KO- Ul 8A20MOHIKI8. 3a pe3yibmamamit 00-

CTIOMHCEHHST MOHYCY ABMOHOMHOL HEPBOBOT

cucmemu 6710 cgpopmosaro 3 O0CioHi 2py-
nu (no 5 meapum y KodicHiii).: 1—kopoeu-nop-
momorixu, Il — eacomonixu, 11 — cumnamu-
Komowixy. MarepiaioM Jyisl J0CTIDKEHb

CITyT'yBaJIM 3pa3Kul KPOBI TBAPHUH, OTPHMAH1

3 PEMHOI BEHH 3 paHKy JI0 TomiBi. Bifoip
KpOBI TIPOBOJIIJIM JIBIUI Ha PiK — BIITKY Ta
B3UMKY. [{iTbHY KpOB cTabimi3yBaiy 3a J10-
TIOMOTOIO TENAPUHY, CHPOBATKY KPOBI OTpH-
MYBAJIM METOJIOM BiJICTOFOBAHHS, & KITITHHH
KpOBI — IIIISIXOM [ICHTPU(YTyBaHHS Tera-
PpHHY30BaHOT KPOBI, BIIOMPAHHS IUIa3MH Ta
TPHPA30BOTO MPOMHUBAHHSI KJIITHH Y XOJOM-
HOMY 130TOHIYHOMY PO3YMHI 3 HACTYITHUM
nentpudyrysanssm (Vlizlo, 2012). Excrie-
PHMEHTAJIBHI JTOCITIPKEHHSI Y3TOIDKYOThCS
3 OCHOBHHMMU ITPUHLIUIIAMH «CBpONEHCHKOL
KOHBEHIIIT 3 3aXHCTY XpeOCTHUX TBAPHH, IO
BHKOPUCTOBYIOTBCS TSI SKCIICPUMEHTAITb-
HHX Ta HayKoBHX I1iieidy (CtpacOypr; 1986)
Ta neknapaiii «[Ipo rymMaHHe CTaBIICHHS
no tBapum» (Iemsciaki, 2000). Oneprxani
pOBI J1aHI ONPAIbOBYBAIM CTATUCTHY-
HO 32 JIOMIOMOTOIO TIPUKJIAITHOTO TIPOTpam-
Horo komrmtekcy «Microsoft Office Excel
2013». Biznauanmu cepeiHpoaprhMeTHIHY
sermauny (M), i moxu6ky (m). Mmosip-
HICTb PI3HHUIIb CEPEHIX 3HAYCHb BCTAHOB-
mroBaym 3a kpurepiem CreronmeHTa. 3MiHA
TOKA3HMKIB BBKAIIM IOCTOBIpHUMH 32 P <
0,05 (B Tomy umcii P < 0,01 1 P <0,001).
KpimM 115010, TIPOBOIWIM KOPEISIIAHHIA,
perpeciiiHuii, OHO- Ta ABO(MAKTOPHHUI JUC-
MIePCIAHMI aHAJTI3 OTPUMAHUX PE3yJIBTATIB.

Pesynvmamu 0ocniosnenHs
ma ix 0620680peHHs

[IpoBeneHnmMu JIOCIIHKECHHAMU
BCTAHOBJICHO, II0 y TBapuH 3 PI3HUM
THATIAMH  BHIIOI HEPBOBOI JISUIBHOCTI
BMIiCT MaHrany B CHPOBATIl KpOBI,
LIJBHIA KpOBI Ta i1 KIITHHAX HE BHXO-
JUB 3a (Di310JI0TIUHI MEXI Ta CTAHOBHB
Bignosigao 0,069-0,085 mxr/ 100 mui,
0,432-0,549 mkr/ 100 ma ta 0,838—
1,015 mxr / 100 mu (ta6m. 1).

Crhin BIIMITHTH, IO JOCTOBIPHHX
pi3HHIL Y BMICTI MaHraHy B pi3HHX
¢paxmisx kposi kopis CBP, CBI ta CH
THUITY BUIOT HEPBOBOI MisTIBHOCTI Y Pi3HI

90 | ISSN 2663-967X

YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK

Vol. 11,Ne 1,2020



Kopmuko-secemamugHi MexaHiamu pezynauii 0bmiHy MaH2aHy 8 Kpoei Kopis

MOpU POKY He OylIo BCTaHOBIEHO. BiT-
Ky y KopiB cinabkoro tumy BH/JI Bmict
MeTaJly B CHPOBATII KPOBI, IIUTbHIH KpO-
Bi Ta T KJIiTHHAX OyB BiAmoBijaHO Ha 12,4
% (P <0,01), 13,3 % (P<0,01) ta 17,5
% (P <0,001) MeHImIMM 32 MOKa3HUKU Y
kopiB CBP tumy. Bsumky B cuposariii
KpOBI, IIUIbHIM KPOBI Ta KIITHHAX KPOBI
kopiB ciabkoro turmy BHJI Bmict Mah-
raHy OyB MEHIIIMM BiamoBiaHO Ha 12,1
% (P<0,01), 13,5 % (P <0,001) Ta 14,4
% (P <0,001) mopiBHSIHO 10 TIOKa3HUKIB
kopiB 3 CBP Tumom BH/I.

BigHorenns BMicTy MaHrany B Kiti-
THUHAX KPOBI 10 TAKOTO B CHPOBATIII KPO-
Bi (Mn_. / cnponarar) Y KOPIB 3 PI3HUMH
tunamMd BHJI nocToBipHO He Bipi3Hs-
€Tbes 1 cTanoBuTh 11,9-12,9 ywm. ox.

[lopa poKy [0CTOBiIpHO BIJIMBAE
Jivlle Ha BMicT MaHraHy B cupoBaT-
i i ninbHiN kpoBi kopiB 3 CBP Tunom
BUILOI HepBOBOI AisgybHOCTI. Tak,
B3HMKY, B cHpoBarii KpoBi kopie CBP
tunty BHJI B7MicT Manrany y nux ¢pax-
misX Kposi 6isbmie Ha 8,3-8,8 % (P
< 0,05) Bix TakuX MOKA3HUKIB Y TEILTY

nopy poky. Ciix BiTMITHTH, IO 1 Y KO-
piB inmux tunie BH/I BMicT Manrany B
CUPOBATII Ta IIbHIN KpoBi OyB Ha 7,1—
13,6 % OULTBIINM B3UMKY, HIK y TEILTY
MOpy POKY, OAHAK, LI PI3HUL cTaTUC-
TUYHO HeAOoCTOBipHI. [IpoBeseHUMU
JIOCJII/PKEHHSIMU  OYJIO  BCTAHOBIICHO
B3a€MO3B’SI30K OCHOBHHX XapaKTEePHC-
THUK HEpPBOBUX IMPOLECIB y KOpIB 3
BMICTOM MaHTaHy y KpOBi 3aJIS)KHO Bijl
MOpH POKY (Tab. 2).

Crita HEepBOBHUX IMPOIECIB BIITKY
IPsIMO OB’ sI3aHa 3 BMicTOM MaHrany y
iIbHIN KpoBi (7= 0,50; P <0,05) Ta kJi-
THHaX KpoBi (r = 0,59; P<0,01). Baum-
Ky Ili B3aEMO3B’SI3KW MIIHIIOTb, TaK
CHJIa HEPBOBHX ITPOLIECIB MPSMO OB s
3aHa 3 BMICTOM MaHraHy y UiJIbHIN
kpoBi — = 0,55 (P < 0,05) Ta kimiTHHAX
kpoBi — r = 0,89 (P < 0,001). BpiBHo-
BaXKEHICTb Ta PYXJUBICTb HEPBOBUX
MPOLECIB HE3AJICIKHO BiJI TOPU POKY 0-
CTOBIPHO HE TIOB’s13aHa 3 BMicTOM MaH-
ra”y y UiJbHIA KpOBi, KJITHHAX KPOBi
Ta cupoBaTii kpoBi (r = 0,04-0,43).
ITopsim 3 UMM MOKa3HHK TPaHCMEMO-

1. Bmict Manrany B KpoBi KOpPiB 3 Pi3HUMU THIIAMH BUIIOI HEPBOBOI
AiSJIbHOCTI 3a/1€2kH0 Bi mopu poky (MKr / 100 mu; M £ m, n = 5)

Tun HepBOBOI cucTeEMU
Cy0ctpar
CBP CBI | CH C
Jlito
Cuposarka 0,079+ 0,002 | 0,077+0,007 | 0,079+0,002 | 0,069+ 0,001**
LlinbHa KpoB 0,498 +0,009 | 0483+0,043 | 0488+0,032 | 0,432+0,011%*
Krituam kposi | 1,015+0,024 | 0,943 + 0,069 0,963 +0,04 |0,838+0,033%**
ﬁnm‘mﬂ 12,93 + 0,09 12,50 + 1,07 12,20 + 0,49 12,18 £ 0,37
NCUPOBATKU
Buma
Cuposarka 0,085+0,002 | 0,083+0,008 | 0,084+0,002 | 0,074+0,002%*
LlinbHa KpoB 0,542 + 0,009 0,549 + 0,03 0,523+ 0,019 |0,468 +0,012%**
Krituam kposi | 1,049+0,032 | 1,011+0,016 1,018 0,03 |0,898 + 0,008%***
ﬁn‘“m‘m 12,36 + 0,50 12,49 + 1,30 11,94 £ 0,26 12,05 + 0,44
NCUPOBATKU

Hpumirtka: nocrosipHi pizaui 3 CBP tramom BH/L: *- P < 0,05; **— P < 0,01; ***— P < (0,001
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2. B3aeMo3B’s130k (1) BMicTy MaHraHy B KPOBi KOPiB 3 0CHOBHHUMH
XapaKTepUCTHKAMH HEPBOBHX NpoueciB (yM. ox., n = 16)

[Mapamerpu OCHOBHI XapaKTePUCTHUKH HEPBOBHX MPOLIECIB
Cuna BpiBHOBaXEHICTh Pyxnugicts
. Jlito 0,35 0,35 0,28
CupoBarka KpoBi
3uma 0,32 0,35 0,25
. Jlito 0,50%* 0,17 0,04
LinpHa KpoB
3numa 0,55% 0,43 0,33
) i Jlito 0,59%* 0,35 0,33
Knitaan xposi
3nma 0,89%** 0,38 0,36
MngTiTas/ Jlito 0,35 0,02 0,05
Mncuposarkn 3numa 0,29 -0,06 -0,06

IpumiTka: TOKa3HUKHU JOCTOBIpHi : *— P< 0,05 ; **— P< 0,01 ; ***—P< 0,001

paHHOrO TMOTeHUiary 3a MaHranoMm
HE TIOB’SI3aHUH 3 OCHOBHHMH XapaKTe-
PUCTHKAMH HEPBOBHX IIPOIECIB Y KO-
piB, SIK y TEIUTY, TaK 1 B XOJOAHY TOPY
poky. IlpoBemeHMMHU TOCIIIKESHHIMHA
BCTAaHOBICHO BIUIUB OCHOBHUX He-
PBOBHX IIPOIECIB Ha BMICT MaHrany
B KpPOBI KOPIB 3aJIS)KHO BiJl TIOPH POKY.
Tak, cuita HEPBOBHX IIPOIIECIB Y TEILTY
MOpy POKY JOCTOBIPHO JIMITY€E JIHIIIE
BMiCT MaHraHy y CHpOBaTIli Ta KJiTH-
Hax Kkposi — 1% = 0,28-0,34 (P < 0,05).
HaromicTb, y X0IOOHY TIOPY POKY CHIIA
HEPBOBHX IPOICCIB BIUIMBAE Ha BMICT
Manrany B cuposarui — % = 0,25 (P
<0,05), nineHii xkpoBi — 1%, = 0,43 (P <
0,01) Ta xniTuHax kpoBi — % = 0,62 (P
<0,001). BpiBHOBa)XEHICTb HEPBOBUX
MPOIIECIB Y KOPIB BIITKY JOCTOBIPHO HE
BIUIMBAE€ Ha BMicT MaHTaHy B CHpOBa-
TLi, HiABHINA KpoBi Ta ii KIiTHHAX — 1%
= 0,06-0,15. B3uMKy BpiBHOBa)XCHICTb
HEPBOBHX IPOIIECIB MPOSBISE BILTUB
Ha BMICT MaHraHy B IUJIBHIA KpOBi Ta
ii KiIiTUHAX 10 IOKa3HUKA — 1% = 0,26—
0,29 (P < 0,05). PyxmBicTh HEPBOBHX
MPOIIECIB JTOCTOBIPHO HE3aJIEKHO Bij
MOpH POKY HE BIUIMBAE Ha BMicT MaH-

raHy y CHpOBATIIl, IUTBHIN Ta KIITHHAX
KpoBi kopiB (1% = 0,04-0,20). IIpose-
JICHUM PErpeciiiHiM aHalli30M BCTa-
HOBJICHO 3aJIC)KHICTh BMICTY MaHrany
B KpPOBI BiJl THITOJOTIYHUX OCOOIHMBOC-
Tel HepBOBOI cucTeMH KopiB. Tak, He-
3aJIGKHO BiJl IOPH POKY 32 3MiHU CHIIH
HEPBOBHX IIPOIECIB HA OJHY OAWHHUIIIO,
BMiCT MaHTraHy B I[IIbHINA KPOBI 3MiHIO-
€ThCSL y TakoMy X HampsiMky Ha 0,03
Mkr / 100 M (P < 0,05). Koedimient
JICTepMiHaIlli CHUJIM HEPBOBHUX MPOIIECIB
13 BMICTOM IIBOTO MIKpOEJIEMEHTa CBiI-
YUTh, 10 Y HUJIBHIN KPOBI KOPIiB 70 25—
30 % (P < 0,05) Bapiamiii fioro BMicTy
3YMOBJICHI BapiaOeIbHICTIO MOKA3HUKIB
CWJIM HEpBOBHUX mporieciB. Ha BigmiHy
BiJl IbOTO, JIMIIIE B3UMKY 33 3MiHH CHIIU
HEPBOBHX IPOIIECIB Ha OIHY OJMHUIIIO
BMiCT MaHraHy B KJIITHHaX KpOBi 3Mi-
HIOETHCS y TaKOMY X HanpsiMky Ha 0,07
mr / 100 a1 (P < 0,001).

OTxe, B KIIITHHAX KPOBI KOPIiB B3UM-
Ky 10 79 % (P < 0,001) Bapiamiit Bmic-
Ty IAQHOTO €JIEMCHTY 3yMOBIICHI Bapia-
OCJBHICTIO TIOKA3HHUKIB CHIIM HEPBOBHX
nporieciB. Perpeciituuii aHamizom j0-
CTOBIPHOI 3aJIe)KHOCTI BMicTy MaHrany
y BCiX (pakiiisix KpoBi KOpiB BiJ BpiB-
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HOB2)KEHOCTI Ta PYXJIHBOCTI HEPBOBHX
MPOIIECIB SIK y TEIUTy, TaK 1 B XOIOIHY
MOPY POKY HE BCTAHOBIICHO.

[IpoBeneHnM aHAIi30M BCTaHOBIIC-
HO JIOCTOBIPHY 3aJICKHICTh MK THITOM
BHIIIOI HEPBOBOI [ISIBHOCTI KOPIB Ta
BMICTOM MaHTraHy B IiJIbHINA KpoBi (F =
3,68 > FU = 3,01; P < 0,05) Ta kiiTH-
Hax KpoBi kopiB (F = 7,65 > FU=3,01;
P <0,001). ITopa poky, Ha BiAMIHY BiJ
tuny BH/I, Mae noctoBipHuit BIIIMB Ha
BMICT MaHraHy sK y CHpOBaTili KpOBi
(F=5,18>FU=4,26;, P<0,05), Tak 1y
LTBHIN KpoBl — F'=7,16 > FU=4,26; P
< 0,05) Ta xaiTHHAX KpOBi — F' = 4,54 >
FU=4,26; P <0,05). [TorpiOHO Takox
BIIMITUTH, IO 3a pe3ylbTaTaMU [¥C-
MepCiiHOro aHamizy BMIicTy MaHraHy
B Pi3HUX (PAKINSIX KPOBI KOPIB JOCTO-
BIpHY B3a€EMOJIII0 MiX THIOJOTTYHUMH
0COOJHMBOCTSIME HEPBOBOI CHCTEMH Ta
MOPOIO POKY HE BCTaHOBJICHO.

3a pe3ysibraraMu JOCHIIHKEHb Y TBa-
PHH 3 Pi3HIM TOHYCOM aBTOHOMHOI HEp-
BOBOI CHCTEMH BMICT MaHraHy B pi3HHX
(bpakIisx KpoBi He BUXOAMB 3a (iziono-
T1YHI MEXI1 Ta JIOCTOBIPHO pi3HHBCS. Tak,
BMICT MeTaly B CHPOBATIIi, IUIbHINA KpO-
Bi Ta KJIITHHAX KPOBI KOPIB 3aJICXKHO BiJI
BETETATHBHOIO CTAaTyCy KOpIB Ta MOpPH
poky cranoBuB BianosigHo 0,077-0,084
Mkr / 100 mun, 0,395-0,546 mxr/ 100 M
ta 0,787-1,085 mkr/ 100 mu. Britky B
KJIITHHAX KPOBI KOPIB Baro- Ta CUMIIaTH-
KOTOHIKIB BMiCT MaHraHy OyB JIOCTOBIp-
Ho menme Ha 18,4 % (P < 0,01) Ta 11,1
% (P < 0,05) Bim Takoro y TBapuH-HOP-
MOTOHIKIB. JIOCTOBIpHMX BIJIMIHHOCTCH
BMICTY IIbOIO METaly B CHpOBATIli Ta
ITbHIA KPOBI KOPIB 3 PI3HUM TOHYCOM
ABTOHOMHO{ HEPBOBOI CHCTEMH BIIITKY HE
BCTAaHOBJICHO. B3uMKy BMicT MaHraHy B
pi3HUX (DPAKILsIX KPOBi KOPIB-BaroTOHi-
KiB JIOCTOBIPHO HE BiIPI3HSBCS BiJl TAKOTO
y TBapHH-HOPMOTOHIKIB. Ha BiMiHy Bij
IILOTO, Y KOPIB-CUMITATUKOTOHIKIB BMICTY

MaHraHy B IUTbHIHA KpOBI Ta ii KITITHHAX
B3UMKY OyB JIOCTOBIPHO MEHIIIMM Ha 12,9
% (P <0,05) Ta 14,8 % (P < 0,05) Bin Ta-
KOTO Y TBApHH-HOPMOTOHIKIB.

BimHomienHs BMicTy MaHrany B
KIIITHHAX KPOBI JI0 TAKOTO Yy CHPOBATII
kposi xopi (Mn,,,, /Mn, ) 1o
CTOBIPHO 3JIC)KUTH HE BiJI TOHYCY aBTO-
HOMHOI HEPBOBOI CHCTEMH Ta 3aJICIKHO
BiJl MOpu pOKy crtaHoBuTh 11,0-13,0
yM. of. Crmif BiAMITHTH, IO 3HAYCH-
HS TAaHOTO TIOKa3HHMKA Y KOpiB Baro- Ta
CHUMITATUKOTOHIKIB B TEILTy IOPY POKY
MeHie Ha 11,5-12,4 % (P < 0,05) Bin
TaKOro y KOPiB-HOPMOTOHIKIB, TOJ1 SIK
B XOJIOJIHY TIOPY POKY JiaHi BIZIMIHHOCTI
HEBIPOT1JIHI.

Caig BiAMITUTH, 1110 TOpA POKY UU-
HUTb JOCTOBIpHUHM BIJIMB Ha BMICT
Manrany B pisHUX P paKIlisix KpoBi Ko-
piB. Tak, y X0J10Hy [1OPY POKY BMICT
MaHraHy B Li/JIbHIM KpPOBi, CHpoBaTIii
Ta KJIITUHAaxX KpOBi TBapUH 3 pi3HUM
BereTaTUBHUM CTaTyCOM MeHIle
BignmoBigHo Ha 7,5-15,1 %, xouya y
GisbIocTi 1i pi3HMII MalOTh Xapak-
Tep TeHAeHnil. [TpoBenenumu nocii-
JUKCHHSMH BCTAHOBICHO, IO TOHYC
AaBTOHOMHOI HEPBOBOI CHCTEMU Y KOPIB
JOCTOBIPHO HE IOB)S3aHUHA 3 BMICTOM
Manrany B cuposarii ( = 0,44-0,51),
iIbHIN KpoBi (7= 0,085-0,33) Ta y kJii-
THHAX KpoBi (7 = 0,04—0,27) He3aneKHO
BiJl TopH poky. [loka3HUK TpaHCMeMO-
paHHOro mnoTeHUiasy 3a MaHraHom
TaKOX JOCTOBIPHO HE ITOB)SI3aHUM 3 TO-
HYCOM aBTOHOMHOI HEpPBOBOI CHCTEMHU
SK Y TEILTY, TaK 1 B XOJOTHY MOPY POKY
(r=-0,12-0,13).

BcranoBneHO BIUTMB BereTaTHBHO-
ro CTaTycy KOpiB Ha BMicT MaHrany
B KPOBI KOPIB 3aJIC)KHO BiJl TIOPH POKY.
[lepeBaxkanHss Ha poOOTY ceps ma-
pPacCUMIIATHYHOTO BTy aBTOHOMHOI
HEPBOBOI CHUCTEMH B3MMKY HE YHHHTH
BILUIMBY Ha BMicT MaHraHy B pi3HHUX
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dbpaxuisx kposi kopis (1%, = 0,25-0,35),
TOJIl SIK BJIITKY BCTAHOBJICHO JOCTOBIp-
Huit BrumB Tonycy AHC y kopiB-Baro-
TOHIKIB Ha BMICT MaHraHy y KJIiTHHaX
kpoBi — 1%, = 0,79 (P < 0,01), onnaxk,
BIUIMB Ha BMICT €JIEMEHTa Yy MLIJIbHIH
KpOBi Ta ii CHPOBATIII 3AJTUINAETHCS HE-
noctoBipHuM (1% = 0,23-0,41).

[lepeBarkanHss BIUIMBY Ha pPobo-
Ty Cepls CHUMIIATHYHOTO BIIIITy aB-
TOHOMHOI HEPBOBOi CHCTEMH BIITKY
Mae€ BIUIMB Ha BMICT MaHraHy jumie y
KJIITHMHAaX KpoBi KopiB — 1% = 0,57 (P
< 0,05), Toai SK B3UMKY BCTaHOBJICHO
nocroBipHuit BB Tonycy AHC y ko-
PIB-CUMITaTUKOTOHIKIB Ha BMicT MaH-
rady y LinbHIH kpoBi — 1% = 0,73 (P
< 0,01) Ta xiTHHAX KpoBi — 1% = 0,66
(P < 0,05). KpimM 11b0ro, BCTaHOBJICHO
BIuB ToHycy AHC sk y KopiB-cuMma-
THKO-, TaK 1 BATOTOHIKIB Ha TpaHCMEMO-
paHHMI TOTeHIlian 32 MaHraHoM BIIIT-
Ky — 1%, = 0,53-0,55 (P < 0,05), Toxui sk
B3MMKYy NaHWI BIUIMB HEIOCTOBIpHUIN
(m% = 0,30-0,39). IIpoBenenum Oara-
TO(AKTOPHUM JTUCTIEPCIHUM aHaJi30M
BMicTy MaHraHy B KpOBI KOpiB BCTa-
HOBJICHO JIOCTOBIpHY HOTO 3aJICKHICTh
BiJl TOHYCY aBTOHOMHOi HEPBOBOI CHC-
TEMH Y TBAPHH 1 IOPH POKY.

Tak, BereTaTUBHHI CTaTyc KOPIB J0-
CTOBIPHO BIUTMBAaE Ha BMICT MaHrany
JHIIE y KITHHAX KpoBi — F' =72 > FU
=3,55; P <0,01 Ta ieHii kpoBi — F =
4,94 > FU = 3,55; P< 0,05. Ilopa poky
BILUIMBAE Ha BMicT MaHraHy y cupoBartii
KpoBi — F'=7,49 < FU=4,41; P> 0,05,
LUTBHIN KpoBi — /= 5,99 < FU = 4,41,
P > 0,05 Ta kimiTHaxX KpoBi — F' = 5,29
<FU=441; P> 0,05. Kpim 115010, mij
yac aHai3y BMIiCTy MaHraHy B CHpOBa-
TI[I KPOBI KOPIB JOCTOBIPHY B3a€MOIiO
MK TOHYCOM aBTOHOMHOI HEPBOBOI CHC-
TEMH Ta [OPOIO POKY HE BCTAHOBIICHO.

OTxe, TPOBENCHI  JOCIIIKCHHS
CBITYaTh MPO HASBHICTH KOPTUKO-BEre-

TaTUBHUX MEXaHI3MiB PeryJisilii 0OMiHy
Manrany B KpoBi KopiB. Bcranogie-
HO JOCTOBIpHHH BILUTHB MOPH POKY Ha
BMIiCT MaHraHy B KpOBi KOpIB.

Bucnosxu i nepcnexmueéu

Cru1a HepBOBHIX IPOLIECIB IPSIMO TTOB’5I-
3aHa 3 BMICTOM MaHraHy y HiJIbHIl KpoBi (7
=0,50-0,55; P<0,05) Ta Ki1iTHHAX KPOBI (©
=0,59-0,89; P<0,01-0,001). Tax, BIiTKY B
KopiB ciadkoro turry BH/I BmicT Metaiy B
CHPOBATII KPOBI, IUTHHIN KPOBI Ta Ti KITiTH-
Hax OyB Bimmosinao Ha 12,4 % (P < 0,01),
13,3 % (P < 0,01) Ta 17,5 % (P < 0,001)
MCHIIIUM 32 MOKA3HUKH Y KOPIB CHJIBHOTO
BpPIBHOB&KCHOTO PyXJIMBOIO THITY. TOHYyC
ABTOHOMHOI HEPBOBOI CHCTEMH y KOPIB JI0-
CTOBIPHO HE IOB’SI3aHMIA 3 BMICTOM MaH-
ra"y B cuposarii (7 = 0,44-0,51), 1iibHIH
kpoBi (7 = 0,085-0,33) Ta y KIITHHAX KPOBI
(r=0,04-0,27) He3aeKHO BiJI TIOPH POKY.
BiiTky B KIITHHAX KpOBI KOPiB-Baro- Ta
CHMITAaTHKOTOHIKIB BMiCT MaHraHy OyB J10-
croipHO MeHre Ha 184 % (P < 0,01) ta
11,1 % (P <0,05) Bix TaKoro y TBapUH-HOP-
MOTOHIKIB. [lepcrieKTrBr MOANBIIIX [10-
CIT/PKEHb TIOJISTA0Th Yy PO3po0Il cydac-
HUX METOIIB Ta CIOCOOIB KOPEKIIiT BMIiCTy
MaKpo- Ta MIKPOEJIEMEHTIB Y KPOBi KOpIB,
YPaxoBYIOUH 1HIMBITyaIbHI OCOOMMBOCTI
IXHBOI HEPBOBOI CUCTEMH.
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Abstract. The mechanisms of cortico-vegetative regulation of macro- and microelements in the
body of productive cows in the literature for the last few years have not been sufficiently covered
and need more detailed and in-depth study. The aim of this work was to establish cortico-vegetative
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mechanisms of regulation of Manganese metabolism in different blood fractions of cows.The experi-
ments were carried out on Ukrainian black-and-white breed cows of the 2-3 lactation. In the summer
in weak type of HNA cows, the metal content in serum, whole blood and its cells was lower by 12.4 %
(P<0.01),13.3% (P<0.01)and 17.5 % (P < 0,001) than in SBM type cows. In winter, in serum, whole
blood and blood cells of cows of weak type of HNA, the content of manganese was lower by 12.1 % (P
<0.01),13.5%(P<0.001) and 14.4 % (P < 0.001), respectively compared to cows with SBI type of HNA.
The ratio of manganese content in blood cells to its content in serum (Mncells / Minsera) in cows with
different types of HNA was not significantly different and ranged from 11.9 to 12.9 r. u. The time of
year significantly affected only the content of manganese in serum and whole blood of cows with SBM
type of HNA. The strength of nerve processes in summer was directly related to manganese content in
whole blood (r = 0.50; P < 0.05) and blood cells (r = 0.59; P < 0.01). Regression analysis revealed that
no reliable dependence of manganese content in all blood fractions of cows on the equilibrium and
mobility of nerve processes in both warm and cold seasons. The ratio of manganese content in blood
cells to its content in cows’ serum (Mncells / Minserum) did not depend significantly on the tone of the
autonomic nervous system but on the seasons of year, and was 11.0-13.0 r. u. Studies have shown
that cortico-vegetative mechanisms regulate the metabolism of manganese in the blood of cows.
Keywords: higher nervous activity, macronutrients, types of higher nervous activity

ModaHo Ao Apyky 20 ciuHa 2020 poky
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AHomayifi. Y cmammi npedcmaeseHi pe3ynsmamu eKcriepumeHmarnsHoO20 iHEA3y8aHHSA
n1abopamopHuUXx wypie nu4uUHKamu Hemamoou Eustrongylid esexcisus. IHea3ysaHHs nposoousnu
JIUYUHKAGMU HemamoOo, wjo bynu 8ifibpaHi 8i0 mapaHi, 8usoesneHoi 8 [Hinpo-by3eKomy AuMaHi.
3a pe3ynbmamamu ixmiornamosioziHo20 00ci0HeHH Hamu bys10 8UAGIEHO IUYUHKU HEMAmMOO,
AKI 30 MOKA3HUKaMU MopghoMempii ma Koslbopom 8iOpi3HAAUCA 8i0 mux, SKi 6yau onucaHi 8
Haykosux pobomax pAady aemopis. Tak, nuYuHKU E. excisus, wo bys1u suseneHi HaMu 8 mapaHi 3
LIHinpo-by3bKo20 aumMaHy. 3a pe3ysaibmamamu 00cs1ioxceHs bys10 BCMAHOB/1eHO 3MiHU K/iHIYHO20
CMaHy OOC/TIOHUX MBAPUH: rpueHideHHs 3aeanbHo2o cmaHy (I epyna wypie — 40, Il — 53,3
ma lll — 73,3 %), empama anemumy (I epyna — 40, Il — 66,6 ma Il — 80 %), 03HaKU 8upaxeHoi
bosro4ocmivepesHoicmikku (12pyna—13,3, I1-46,6 ma lll—60 %), 30ymms YepesHoi MopoHHUHU
(I epyna — 20, Il — 33,3 ma Ill — 33,3 %), p031a0u ghyHKUIT UiyHKOBO-KUWIKOBO20 KaHarly (Oiapes)
(Il epyna — 33,3, II—40 ma lll — 53,3 %). 3a yac docnidxceHHs 8iIOMIYAU NOKPAUWEHHA KAIHIYHO20
cmaHy y Oeakux wypie (I gpyna wypie — 50, Il — 30 ma lll — 41,6 %). M0 yac nposedeHHs
1aMoM020GHAMOMIYHO20 PO3MUHY iHBA308AHUX MEAPUH BiOMIYaAU O3HAKU Cepo3HO-
¢hibpuHo3Ho20 nepumoHrimy (I 2pyrna— 6,66, II-33,3 ma lll-53,3 %), adezezito iucmkie o4epesuHu
(l2pyna—6,66, I1—26,6 ma lll—46,6 %), 03HAKU ypaXeHHs WislyHKOBO-KULWIKOB020 KaHay (I 2pyna
—26,6, I1-46,6 ma lll— 66,6 %), supaxeHHi namoroeaii opeaHie 2pyoOHoi mopoxHUHU (1 2pyna — He
suseneHo, Il — 26,6 ma lll — 40 %), namonoeaiuHi 3miHu y HupKax (I 2pyna — He suseneHo, Il — 13,3
ma lll - 26,6 %), ma crineHomezarito (I 2pyna — He susaneHo, Il —20 ma lll — 26,6 %).

BcmaroeneHi Hemamoou E. excisus, SKi Mposensanu 03HAKU XummeodidabHocmi: 6ynu
PyX/uBUMU, M0 YaC MeXaHYHO20 NOOPa3HeHHs ix akmusHicme nidsuwysanacA. [ocume 4acmo
3HAX00UU MepmaUX SIUMUHOK HemMamoO. BoHu bynu 6inozo yu 6ino-cipoz2o Kosnbopy, KymuKysaa
rosepxHi mina masa 0ewjo MayeposaHy ma puxsay cmpykmypy. BuxueaHicme napasumie y
0p2aHi3Mi HecrieyugidHo2o xassiHa cmaHosume y | epyni—4,6 %, Il — 7,3 % ma lll — 12,6 %.

Kntouoesi cnosa: Eustrongylid esexcisus, Hemamoou, mapaHs, ekcriepumeHmasnbHe
iH8a3y8aHHA, Wypu

* HaykoBuil KOHCYIBTAQHT — JOKTOP BETepUHAPHUX HayK, nmpodecop H. M. Copoka
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Axyanvhicmeo

Hemaromu  Eustrongylid — esexcisus,
Jagerskiold, 1909, mapasutu, 1m0 BiHO-
cathess 10 pomuHM  Dioctophymatidae,
migpomuan  Eustrongilinae,  Chitwood,
Chitwood, 1937. Ilepmmmu npoMi>KHEM
Xa3spIMU U1 JAHOTO TIapas3iTa BHCTYIIA-
FOTh BOIHI oiroxetd pomuau Tubificidae
ta Lumbriculidae, siki 3aKOBTYIOTh SIATIS
MapasuTa, 10 MOTPAIUIA Y BOLOWMY pa-
30M 3 (PEKATPHUMH MacaMy PUOOITHUX
nTaxie. B opraHisMi BOJHHX YepB’sIKiB
SIATIS TTAPA3UTIB PO3BUBAKOTHCS B TIEPIIHI
ta apyrui (L1 —L2) nuauHkoBui niepionu
(Karmanova, 1968; Lichtenfeels&Stroup,
1985; Spalding&Forrester, 1993). YV pudax
HEMATONN JOCSTAIOTh TPETHOI Ta YeTBEp-
toi (L3 — L4) muuunkoBoi craiil. Yersep-
Ta CTaJisl JIMUYMHOK 30y/THHKA CyCTPOHTIi-
03y € iHBa3iiHOM, TOOTO TaKOo, IO
MOXKE Tapa3uTyBaTH B OpraHizmi naediHi-
TUBHOIO Xa3dlHA 1 BUKJIMKATUA BiAHOBIIHI
marojioriydi crand. Ha pisHMX eramax
JKHTTEBOTO [UKITY TiAPOOIOHTH, TIEPEBaXK-
HO XIKi BHAU puO, MPHIAMAIOTH Y4acTh
y IMKI PO3BUTKY E. excisus, 30Kpema:
Esocidae, Percidae, Gobiidae, Siluridae,
Acipenseridae Tomo (Metin et al., 2014;
Noei et al., 2014; Novakov et al., 2013).
[po BumaKK peecTparlii €yCTPOHTLTII03Y
y TapaHi (Rutilusrutilus) icHye BKpail Majio
noBimomieHb. Tak, 3okpema, Chernova
(1975) moBimomMuima TPO OIMHWYHI BH-
MaJIKK PEECTpallii 3aXBOPIOBAHHS TapaHi
Ha EYCTPOHTUII03 B MPUPOIHUX 03epax
I'pysii, a Moshu (2014) Bka3zye Ha BUITa KK
YPaKEHHS TapaHi JIMYUHKaMU E. excisus
y IIpyTchko-/IHICTPOBCEKOMY ~MDKpPiddi
(Chernova, 1975; Moshu, 2014).

AHaniz ocmannix 00cnioHceHv
ma nybnikauiii

Ilotpamisroun 10 COPUAHATIUBOIO
OprafisMy pHOOITHOTO mTaxa MapasuT

(bIKCYeThCST y M’S30BOMY IILTYHKY Xassi-
Ha gepe3 3 — 5 ropuH Ta npotsrom 7 — 10
IIHIB CTa€ CTAaTeBO3PIIOI0 OCOOMHOIO, IO
37IaTHA JI0 CTIAPIOBAHHS TA POTYKYBAHHIO
SI€llb, SIKI 3 (DEKaTIsIMK 3HOBY TOTpArLIs-
10Th 110 akBatopii BogoiiM (Cole, 2013). 3a
iHdopMaltiero HayKoBIIB, am}iOil Ta mia-
3yHH MOKYTh BUCTYTIATH B SIKOCTI TIPOMIK-
HUX Xa3siB 7151 30y/THHKA €yCTPOHTLTII03Y
(Gagut et al., 2015; Melo et al., 2015).

KniHiYHI CHMIITOMY 32 €yCTPOHTLIIIO-
3y y NTaxiB He € cnerpdiuHumy. [HBazy-
BaHHS CYIPOBODKYETBCS ~CHMITTOMAMH
YpaKSHHsI IIITYHKOBO-KHIIIKOBOTO KaHATY,
OMIOBAaHHAM, YTPYJHCHHM KOBTaHHSM,
3MYTTSIM YEPEeBHOI MOPOXKHHUHH, a TaKOXK
JPIKAHHAM TOJIOBH, XHTKOIO XOIOIO,
yrpynaennM  muxanEsM - (Cole, 2013).
Hemarona E. excisus — € THIIOBUM 300HO-
3aM: Y BHIIQJKY CIIO’KHBAHHS JIFOITMHOIO
puOH ur pUOHOT TPOYKIIiL, sika Oyiia He-
JIOCTaTHBO MiJiZIaHa KyJIHApHIHA 00poOIii
BiIOyBasiocs 1HBa3yBaHHA. PeecTpysaiu
TacTpUTH Ta Tmepdoparlil CTIHKA IITyHKa
(Deardorff&Oversreet, 1991; Guerien,
2016; Kose, 2010; Wittner et al., 1989).

E. excises € Haa3BUYaliHO TOLIMpE-
HUM BHIOM y aKBaTOPLIX MPHUPOIHHX Ta
mTydHrX BonmoiM €Bporm, Asii, [TiBHiU-
Hoi i [TiBneHHOT AMepriku Tomo. [1po pee-
crpauito E. excises nioBinomiero y Cepoi,
Pymymiii, Typuii, bpazunii, CILIA, Iraii,
Ipani, AzepOaiimkani, Yexii, Pocii, a Takox
Vipaini (Branciari et al., 2016; Fedorov
et al, 2014; Lichtenfeels&Stroup, 1985;
Meloetal.,2015; Noeietal.,2015; Novakov
etal., 2013; Soylu, 2013; Yesipova, 2013).

B aksaropii JlHinpo-by3bkoro u-
MaHy MOLIMpeHHs1 Hematonu E. Excisu
SHaMH OyIlO0 BHBYCHO CEpEl XMDKHX BH-
JIB puO, 30KpeMa y OKyHs, II[yKH Ta Cy-
JlaKa, cepejl IKUX eKCTEHCHBHICTh 1HBa3il
ckitajia BignosiaHo 85,1, 58,1 ta 58,9 %.
[ommpenicTs Hemaromu E. excises cepen
XIDKUX pUO y IOCIIDKYBAaHUX BOIOHMAx
ckmagana 70,5 % (Goncharov, 2018).
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3Ba)karoyl Ha 3HAYHE ITOMIMPEHHS
30yJJHHKA EYTPOHTUIIZ03y cepen Til-
pPOOIOHTIB TPUPOJHUX Ta IITYYHHX
BOZOWMM CBITY 1 YKpaiHU, IpHAMAaIOuu
0 yBard IMOJIrOCTAIBHICTh 30yIHHKA
(MPOMDKHUMHU  Xa3SISIMH MOXKYTb OyTH
3HAYHA KUTBKICTh XWKHX BHIIB pPHO,
B TOMY YHMCI 1 OCHTOCOIMTHMX) Ta eIli-
JeMIOJIOTiUuHe 3HAYCHHS Hemaromu E.
excisus, METOI0 JIaHOT HayKOBOi poOOTH
OyJI0 BU3HAYUTU MOXIIUBICTH JIMIUHOK
Hemaron E.excisus, BiIiOpaHuX Bij Ta-
paHi, BUKJIMKATH MATOJOTIYHI 3MiHU B
OpraHi3mi JOCIIAHOT TBAPHHU — CCABIIS.
Takox, BpaxOBYIOUH T€, IO TapaHb HE €
creru(iTHIM TPOMDKHIM Xa3sTHOM IS
E. excisus, nepen HamMu OyIio TIOCTaBIIe-
HE 3aBIAHHS BU3HAYUTH, YU HE BTpaAvIae
30yIHUK CBOIX ITATOT€HHUX BIIACTHBOC-
Tel BUKJIMKATH JECTPYKTUBHI 3MIHH B
OpraHi3mi KiHIICBOTO Xa3siHa.

Mamepianu ma memoou
00CiONceHHS

ExcniepuMeHTambHl  TOCIIKEHHS
Oyiu mpoBejicHI Ha 60 HeNHIHHUX Ja-
0OpaTOpHHX IIypax, BIKOM 3,5 wmicsiii,

Macor Tina 190-230 r. Excniepumen-
TajpHa poOoTa Oylla MPOBEICHA Y CepIl-
Hi. JlocmimHI TBapWHH YTPUMYBAIHCS
y TpUMIIIEeHH] BiBapito MuKoiIaiBChbKOT
perioHanbHOI Jiep)kaBHOI J1abopartopil
Jlep KIIpONCIIOKUBCIYKOH, OKPEMO Y
KIITKaX, 3 CITYaCTHUM JHOM JUIsl HENO-
nmymieHHs siBuml Kompodarii. Cepems
TeMIIepaTypa y IpUMIIICHHI CTaHOBUIIA
21 ° C. T'ogiBmio mabopaTopHUX IIypiB
MDK eTarmaM¥ TOCIIKEHb HPOBOIIIH
3riJIHO ICHYFOYMX BHMOT. Y CKJaji pa-
miony Oymm 3epHOCyMIm — 35 %, x1i6
neHnYHul — 15 %, MoJIOKO KOpoB’siye
— 25 %, KOpPMHU TBAPUHHOTO MOXOJKEH-
Hs (M’sICO, KiCTKOBE Ta puOHe Oopoii-
HO) — 9,5 %, 3¢NCHb Ta COKOBHUTI KOPMHU
— 15 %, cinb xyxonna — 0,5 %. Hamysa-
JIM TBApUH 3 aBTOMaTHYHUX HAITyBaJIOK.
Hoctym no kopmiB Ta Bonu adlibitum.
il BUKOHAHHS IIOCTABICHUX 3a-
BIaHb JTA0OpaTOPHUX WIypiB PO3MOMi-
JMUIM Ha YOTUPU TPYMH, HO I SITHAM-
IITh TBAPUH y KOXKHIHM, 32 IPUHIATIOM
ananoris. Llypi 3apaxanu JTHIUHKaMU
nemaronu Eustrongylid esexcisus (L3—
L4) nuisxoM opajbHOTO BBEJEHHS 4e-
pe3 poTo-nuTyHKOBU 30H1 (puc. 1).

Puc. 1. OporacrpanbHuii 3011
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[lepiia rpyna miIocaiTHUX TBApUH
Oyna pehepeHTHA Ta HE OTpUMYyBaJia Po3-
YHHY COJITHOI KUCJIOTH, a JIMIIE BH3HAYC-
HY KUIBKICTh JIMYMHOK napasura (10 xu-
BUX JIMYMHOK). /Ipyra rpyma mypis uepe3
pOTO-IILTYHKOBHUH 30HJ oTpumyBaia 0,5
M1 1 % po3uMHy COJISIHOT KMCJIOTH 3 Ha-
CTYITHUM BBeJeHHsM 10 >KMBUX JTMUUHOK
Hemaronu Eustrongylid esexcisus (L3—
L4). Tpers rpymna nabopaTtopHUX TBapUH
orpumyBaia 1 mi 1 % po3uuHy cosstHOT
KHUCJIOTH T TaKy CaMy KUIbKICTB JITIHHOK
Hemaroq. YerBepTa rpyma J1adopaTopHUX
IypiB OyJ1a KOHTPOJIBHOW — BBOAWIH 0,5
M1 (iziosoriuHoro posunHy. BinOip -
YHHOK HeMmaromu Eustrongylid esexcisus
TIPOBOIMIIN Bijl TapaHi (Rutilisrutilis), sy
BiZUTIOBIIM B akBatopii JIHinpo-by3pkoro
JIMMaHy, B IMIHICTpaTHBHHUX MeKax Mu-
KOJIAiBCBHKOT 00MTaCTI.

Cnocrepesxenns TpuBaiu 5 1i6. 1o
3aKIHYECHHIO TEPMIiHY OYiKYBaHHS IpPO-
BOJIJIM €BTAHA3(I0 MUIIXOM BBEICHHS
BHYTPIIIHHOUSPEBHHHO PO3YHHY TiO-
MeHTaly HaTpiro i3 pospaxyHky 0,015
I'/ K TBapHHHA Ta BUKOHYBAJIU IaTO-
JIOTOAHATOMIYHUH PO3THH. BusHauamn
KIJIBKICTB 1 BIZICOTOK JUYMHOK, IO BHU-
JKUJIM B OPraHi3Mi J1abopaTopHUX IIy-
PIiB Ta OLIHIOBAJIM MATOJOrOAHATOMIYHI
3MIiHH y IIypiB 32 EKCIIEPUMEHTAIBHOTO
CYCTPOHTLII103Y.

Bcei mocnipkeHHst Oyiid mpoBeIeHH1
y BignmoBigHOCTI 10 KouBeHuii Panu-
€Bponu PO OXOPOHY XpeOSTHUX TBa-
PHH, IO BHKOPHCTOBYIOTHCS B €KCIIC-
PUMEHTax Ta B IHIINX HAYKOBUX IIIJISX
Binm 18 Oepesns 1986 p., JlupekTuBu
€BpONCHCHKOTO TMapiIaMeHTy Ta Pamu
€C 2010/63/€C Bin 22 BepecHs 2010
p. PO 3aXUCT TBAPHH, SIKI BUKOPUCTO-
BYIOTBCS ISl HAayKOBHUX IIiied Ta 3a-
KoHy Ykpainu Bix 21 mortoro 2006 p.
Ne3447-1V (i33minamu 6i0 22.06.2017 p.
Ne 2120-VII) «Ilpo 3axucT TBapHH Bifg
YKOPCTOKOTO TTOBOYKCHHS.

CraructnyHy OOpOOKY IaHHX IIpO-
Bomi 3a joromMoro IBMSPSSsoftware,
v24 (NewYork, USA) (Brown et al., 2001).

Pesynvmamu 0ocniosnenHs
ma ix 0620680peHHs

ITig 4Jac iXTiOmATONOriYHOIrO HOCIIi-
JDKEHHS TapaHi OyJI0 BCTAHOBJICHO 3aXBO-
PIOBaHHS OCTaHHBOI Ha EYCTPOHILIIIO3.
Jlnaunok Hemaronu E. excises BUSIBIISLIA
B TOBIIIi M’sI3iB BEHTPAILHOI YaCTHHH Ye-
PEBHOI CTIHKH. JIMYMHKK OYyJTH 3aBIOBXK-
KH Bix 16 10 22 MM, a 3aBTOBIIKH — BiJ
0,5 no 0,8 Mmm. Born manu kodip Bif Oi-
JO-YEPBOHOTO 10 POXKEBOTrO. [0MoBHMI
KiHeIb JICIIO TPUTYIUICHUHA, Ha HBHOMY
B JIBA PSAM PO3TAIIOBAHI MAIUTH 1O 6 Y
KO)KHOMY, YTBOPIOIOYM BiHYMK. [laminm
33JHBOTO sy OUIBII IUIACKI Ta MajH
Bursin  Oyropkis. Ilamimm mepenHboro
psiTy TIOPIBHSIHO BHCOKI, TaJIbLICTIONIOHI.
3agHsa OUIIHKA Tida [EH0 IOTOBIIEHA
Ta 3By)KEHa HANPHKIHII. AHYC po3Mmiliie-
HUH TepMiHanbHO. CepemHill IMOKA3HUK
EKCTCHCHBHOCTI ypaKeHHsI TapaHi OyB
17,4 %. JInauHKY TPOSIBISUIN BCI O3HAKU
JKUTTEMISUTLHOCTI Ta Oy OJTi10-4epBo-
HOTO KOJIbopy. BiiOpaHi JTUYNHKH BHKO-
PHCTOBYBAIUCS B MONAIBIIOMY JUIS €KC-
MIEPUMEHTAILHOTO 3aPaKCHHSI Iy PiB.

[IpoBoasun KJIiHIYHE JTOCIIHKEH-
HS eKCHCPHMEHTAJIbHO 1HBA30BAHHUX
TBapWH Ha APYTHA-TPETid IEHb BiaMi-
Yamy MPUTHIYEHHS 3arajlbHOTO CTaHy.
TBapuHu OyJId MaJIOPYyXOMHUMH, O1IbIIIE
CIIaJiM, TPArHYJId CXOBATHCS B OLIBII
3atemHene Micie. Lllepcts Oyma ThMs-
Ha Ta ckyWoBmkena (I — 40, 11— 53,3 i
I — 73,3 %). BigMiganu moripuieHHs]
aleTUTy y IIypiB Ta IOCTYIOBY HOTO
BIJICYTHICTh JIO TPETHOTO-UYETBEPTOTO
nas (I — 40, IT - 66,6 i 111 — 80 %). 3a
JeTaIbHOTO OOCTEXEHHS OYyII0 BCTAHOB-
neHo TaxinmHoe. JluxaHHS Maio mepe-
Ba)KHO YepeBHUH THIl. KitiTKOIO mIypH

100 | ISSN 2663-967X

YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK

Vol. 11,Ne 1, 2020



Pe3ynbmamu eKcriepumeHmMasbHO20 iH8A3Y8AHHSA AA60PAMOPHUX WYPI8 AUYUHKAMU ...

MepEeCyBAUCh YIIOBUIBHEHO Ta Oymu
JIeIo y 3ropOiaeHoMmy craHi. TBapuHH
Hamaraiucs Ouiblne rmepedyBaTH y Je-
JKa4oOMy ITOJIOKEHHI, HEpyXoMo. Y Ie-
SIKHX TBapUH BIAMIYaIH 3IyTTS YepeB-
HOi TOPOXXHHHH, SIKE CIIOCTEpiraid Ha
IPYTY-TPETIO 00y eKCIIEPUMEHTAIBHOT
po6otu (I —20, I1-33,3 11l - 33,3 %).
[Mounnatoun ¢ apyroi modw, y TBapuH
oyno Bimmiyeno miapero (I — 33,3, 11 —
40 1 I — 53,3 %). Kanosi macu mamu
JKOBTO-OpYHATHUH KOJIip, OYJIH PiIKUMHU
Ta 3 MIXYpIsMH ra3y. ¥ TakuX TBapHH
IUITHKa aHAIBHOTO OTBOpY Oyna 3a-
OpynHeHa ¢exanpHEMH Macamu. Cimifg
BIIMITUTH XapaKTEPHY IMOBEIIHKY IIIy-
piB, y SIKHUX 3a(iKCOBaHO Jiapero: 3a
HaMaraHHs BIJIM3YBaTH 3a0pyIHCHI Mi-
JISTHKH TijJ1a BOHH JTyK€ TOBIO Ta MOBiIb-
HO MiIOWpaIy 3pydHy 103y IS IIHOTO,
9acTO 3aBMHUpPAIH y BU3HAYCHIN IMO3H-
mii. [Tix yac manpnanii 4epeBHOT CTIHKH
BiIMivanu ii HampykeHicThb Ta OoJo-
gicte (I — 13,3, II — 46,6 i 111 — 60 %).
3a 30BHINIHBOTO OMISAAY BigMidaiu He-
3HAYHE MOYEPBOHIHHS BYIIHHX PAaKO-
BHMH. Y NIeIKMX TBapHH IEpIIOl, Ipyroi

Ta TPEThOT TPYI BiAMIYAIH IICIsI IpY-
TOT0-4ETBEPHOTO [IHS CKCIICPUMEHTY
MOKPAIICHHST 3arajJbHOTO KIIHIYHOTO
CTaHy: 3’SIBIISIBCS AllCTHT, TBAPUHH OyITH
OUTBII PYXJIMBI, 3HUKAIH 3AyTTS Ta 00-
modicTh yepeBHOi ctinku (I — 50, 1130
iIII - 41,6 %), xo4a Taki TBAPUHU U BH-
DISLIAH IS0 BUCHAKEeHUMH (Taom. 1).

3a MaToloroaHaTOMIYHOTO PO3THUHY
SKCIIePUMEHTAITLHO 1HBA30BAaHUX IIYPIB
OyJIO BHSIBIICHO MAaKPOCKOITIYHI O3HAKH
Cepo3HO-(PiIOPHHO3HOTO MEpUTOHITY. Taxk,
O3HAKH TIEPUTOHITY Oyiu y OIHi€T TBapH-
uu [ rpymm (6,66 %), y I rpymi — 33,3 %
IIypiB MajH 3allaJICHHS OYCPEBHHHU, & Y
mignocigaux TBapuH I rpymu — 53,3 %.
Hamu Oyrio BiIMIUEHO CKYITYEHHS Cepo3-
HO-(hiOpHHO3HOTO  eKcymary. Ekcynar
OyB MyTHHM, 3 JIOMIIIIKAMH KPOBI, JEIIO
OMNAJIECLIIOIOUMM. BiIMidaiii eJIeMEHTH
¢biOpuHy y dopmi 3epeH Ta HUTOK. SIKic-
Hi Ta KiTbKICHI XapaKTepUCTUKH (DiOpHHY
BapiroBaHch. [1i1 yac nocmipkeHHs Oyo
BIZIMIYCHO KOJIMBAaHHS 00’€My EKCy/lary
Bix 0,3 no 2,2 mu. [lapieranbHuit mwic-
TOK OYEPEBUHU OYB THMSHUM, TillepeMi-
HWOBaHMM Ta MaB I[IaHOTWYHHWH BIITIHOK,

1. BusiBieHi kiiniuHi 3MiHu y J1aopaTopHUX HIYPiB 32 eKCIIEPUMEHTATbHOTO
3apaskeHHsi Hematonom Eustrongylides excisus

I rpyna II rpyna II rpyna IV rpyn
Kuninivyni nposiBu Totaln=15 | Totaln=15 | Totaln=15 | Totaln=15
n (%) n (%) n (%) n (%)

Ipurnigenms sara-Horo 6 (40) 8(53,3) 11(73,3) | He Busrneno
CTaHy
Brpara anetury 6 (40) 10 (66,6) 12 (80) He BusiBneno
OsHaxu BUpOKEHOT bomo- | 5 ({3 3 7 (46,6) 9(60) | He Busieno
YOCTI YePEBHOI CTIHKH
Osnaxi 31yTTA 4epeBHof 3(20) 5(333) 5(333) | He susmiero
TIOPOYKHHMH
Poznamy ¢yHKLii muTyH-
KOBO-KHILIKOBOTO KaHAITy 5(33,3) 6 (40) 8(53,3) He BusiBneno
(miapest)
Tloxpamenys 3 (50)* 3 (30)* 5(41,6)* | He usmreno
KJIIHIYHOTO CTaHy

Mpumitka: * — % 110 BiTHOIIEHHIO /10 KUIBKOCTI TBAPHUH, 1[0 MAJIM O3HAKH 3aXBOPIOBAHHS
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CYIMHHHH MAIOHOK OyB BHpa3HHM.
BinMivaii 37MIIaHHS TETENh KHIIOK;
Oproka 3a TOTIOMOTOI0 CIaHoK 3’€HyBa-
Jlach i3 BICHEPAJIbHUM Ta IMapieTaTbHAM
JICTKAMU OYEPEBUHU. AJTE3IF0 JIHCTKIB
OYEPEBHHHU BIIMIYaJIK Yy OJIHIET TBAPUHH
I rpyma — 6,66 %, y 11 rpymi — 26,6 %
ta 1l rpymi — 46,6 %. 3a MexaHIYHOTO
PO3’€IHYBaHHS MICIlb 3JIMITAHb BigMida-
JI YTBOPEHHS Ie(DeKTY 3 HEPIBHUMH 0axX-
pomyatuMu KpasiMi. Ha moBepxHi Taknx
nedekTiB, BiApasy MICHA MEXaHIYHOTO
po3IIapyBaHHs, BiIMidaad IpiOHI Kpa-
IUTi EKCYIaTy POXKEBO-)KOBTOTO KOJBOPY.
[lepeBaxkHy KUTBKICTh CIHEXid Bigmiva-
JIM B eMiracTpalibHid JUISHIN YepeBHOT
MOPOYKHUHK Ta AUISHII MEYONOmiOHOTO
xpsita. MK TOBEPXHSIMU IIETEITh KHITIOK,
0 KOHTAKTYBaJIH M COOOK PEECTPY-
BaJIM BiJKJIaiaHHs (hiOpuHy, Bij 051110 J10
IHTCHCHBHO KOBTOTO KOIbopy. TkaHMHA
Oproki Oynma HaOPSKIION, 1H(UTETpOBaHA
CEPO3HHUM EKCYIaTOM, Ha ITOBEPXHI BIIMi-
YaJi HAJTMIAHHS HUTOK (hiOpUHY Ta Kpa-
IIKOBI KPOBOBIJIMBH, KPOBOHOCHI CYyIUHU
OproKi OyITH 3HAYHO 1H'€KTOBAHI KPOB’FO.
B micsisx, 1e TKaHMHU OpHoKi KOHTaKTy-
IOTHb MK cO000F0, BiMIdaay aares3iro Io-
BEPXOHB, SIKI MaJTF BUIVIS CKJTIaT9aCTOCTI.

B yepeBHiit mopoykHHHI (ITO3aKHIITKOBOMY
MIPOCTOP1) PEECTPYBAIN KUBUX Ta MeEp-
TBUX JIMYMHOK, SIKI PO3MILIYBAJIHCS MK
NeTLIME  KUIIOK 200  Ge3mocepeHbo
KOHTaKTYBaJIX 3 TAPIETATbHUM JIICTKOM
OYCPECBUHHU.

[1ig yac MOCMEPTHOTO JTOCIIIKESHHS
OpraHiB NUTYHKOBO-KUIIKOBOTO KaHAITY
BiZIMIYaJM 3IyTTS KUIIOK, ITEPEIIOBHEH-
H# iX Ta3aMu Ta BMICTOM. [10BepXHs Ku-
IIOK Ta IILTYHKY OyJia BKPHTA HAITBOTOM,
gepes 1o Brpadascs onuck. Ha moBepx-
Hi CTIHKM KHUIIIOK BiJIMiYaJld TilepeMito,
JPiOHI MeTexiaabHI KPOBOBHIIUBH Ta BiJI-
KJIaJIaHHS JPIOHOMCIICPCHUX €JIEMEHTIB
(hi0OpHHY, a B MICISIX TPOXOIKEHHSI Mari-
CTpPaJbHUX CYOHH BCTAHOBIICHO iX pO3-
IMPEHHs. [HTEHCUBHICTH 3a0apBICHHS
MOBEPXHI KHUIIOK Oyjia HEPiBHOMIPHOO:
BiJ1 OJT1T0-PO’KEBOTO 710 IHTCHCUBHO Yep-
BOHOTO KOIILOPY. (pHc. 2).

Ha po3tuHi nutyHKa Ta KUIIOK Oyiio
BCTaHOBJICHO O3HAKHM KaTapajbHOro 3a-
najpHoTro Mporrecy. [LlryHok OyB 3amoBHe-
HHI HEOTHOPITHIMH KOPMOBHMH MacaMu
Ta MyTHO-CipuM BMictoM. Ha puc. 2 1.
Bin3Hauyaim HaOpsik Ta Tilepemito Cu30-
BOi 000MoHKM TDTyHKA. CTiHKA IDTyHKA
OyJia JIelo MoToBIIeHa, y (yHAATbHIM Ya-

Puc. 2. O3naxu cepo3Ho-piOpHHO3HOIO NEPUTOHITY
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CTHHI 1H(UIETPOBaHA MYTHHM EKCYIIATOM,
cI30Ba 000JIOHKA Oylia BKPUTA BETUKOIO
KUTBKICTIO CEPO3HO-CITU30BOrO CKCY/ATY.
[epeBaxkHO Ha BEpXHIil MEXI JIHA IIITyHKA
BiMiYaiy niepgopartii, ski Oy OTOYeHi
HE3HAYHUM 3allaJIbHIM BATMKOM TKaHHH
CITM30BOI 00OJIOHKH. BinMivamy KparkoBi
KPOBOBWJIMBA HAa BHYTPIIIHIH 000JIOH-
i nutyHka. [laromnorii opraHiB IUTYHKO-
BO-KHUIITKOBOTO KaHATY BimMidamn y 26,6 %
(4) TBapuH I rpynu, 46,6 % (7) — TBapuH
H rpymu ta 66,6 % (10) urypis 111 gocia-
HOI rpymid. JIoCimKyour BMICT IIITYHKA,
Oyllo BCTaHOBJIEHO Hemarox E. excises,
SIK1 TIPOSIBIISUTA O3HAKH KUTTETISUTBHOCTI:
OyJIi PyXJIMBHUMH, IIiJl YaC MEXaHIYHOTO
MOJIPa3HEHHS TX aKTHBHICTH IMiJ[BUIITYBa-
nacst. JIocuTh 4acTo 3HAXOIMIIA MEPTBUX
JIMYMHOK Hemaroa. Bonu Oy Oitoro uu
0110-CIpOTO KOJIBOPY, KYTHKYJIA TIOBEPXHI
Tila Maja Jemo MalepoBaHy Ta PUXITY
CTPYKTYpy. AJie IUTICHICTh Tifa mapasu-
TiB Oyia 30epexeHa (puc. 3)

3a PO3THHY TOHKOTO BIIUILTY KHIIIOK
BUSIBIUTH HE3HAYHE MOTOBIICHHSI CTIHKU
OCTaHHBOI Ta TIMEPEMII0 CITH30BOi 000-
JIOHKH. BMicT K110k OyB OpyHATHO-)KOB-
TOTO KOJIBOPY Ta CKIIAIaBCs i3 HaIliBIIepe-
TPaBJICHHUX 3aJUIIKIB KOPMY, 3aMaIbHOTO

eKCy/IaTy Ta BEJTMKOI KUTBKOCTI MyXHUPIliB
razy. JlaHi maronoroaHaTtoMidHi 3MiHH €
XapaKTePHUMHU U TOCTPOTO KaTapalib-
HOTO EHTEPHTY. TaKoXK SIK y KHIIIKOBOMY,
1 pimiie MITyHKOBOMY BMICTI BUSIBJISIH
(parMeHTH JHYMHOK HEMAToIl. 3BEpTaE
Ha ceOe yBary 3HeOapBJICHHS Tila Mep-
TBOI TMUMHKH (pHc. 3). @parMeHTH Mau
BUIVIS HETIOBHICTIO IEPETPABICHOI Ky-
TUKYJIHM TiJa; BiIMIYajad TOJOBHHE a0o
XBOCTOBHMH KIHIIl TApa3wTiB, IO OYIH
3’€IHaHI HUTKOIIOMIOHOIO IIEPETSHKKOIO.
Takok BigMiyaau DaroJI0roaHaToOMiyHi
03HAKU KaTapajbHOTO KOJITY.

[NapenximMa rediHKU Oyiia TEMHO-Yep-
BOHOTO KOIIbOPY, IIOBHOKPOBHOIO Ta Ha-
OpsIKIIOr0.  MaKpOCKOIIYHO — BiqMiYasIn
HEOTHOPIHICTh  3a0apBIICHHS TKaHUH
MCYiHKY, creru@iuHy Mo3aiyHiCTh. 3a
OLIBII JIETALHOTO OMISTY OYyJIO BHSIBIIC-
HO, IO MOBEPXHS OpraHy Oyia TOpOKy-
Bara. Taka ropOKyBaTicTh Oyj1a yTBOpEeHa
4yepe3 HaOpsIK TKAHWH HABKOJO OIMHHY-
HUX niepdopariii kancynu nedinku. [ep-
¢oparii OyJau OpPIEHTOBHOI MIHOHHOIO
1 — 1,5 mm. JlocmimKyroun AeTaibHO
OTBOpPH, OYII0 BCTAHOBJIEHO KPOBOBIIHBHI
Ta 3HAYHY 1H(UIETPALIiIO0 KPOB'10 TKAaHUH
HAaBKOJIO 3a3Ha4yeHux mepdopariii. [Ho-

Puc. 3. MeprBa JimunHku Hemaromu Eustrongylides excisus y IOpoKHHMHI ILTyHKA
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Ji BIIMIYQJTK JIMIIE HE3HAYHI KPAaIKOBi
KPOBOBHJIUB 0€3 TPOHMKAIOYOTO MOIIKO-
JDKEHHsI KarlCyiu Tedinkd. IlepeBaxiHy
KUIBKICTh BKa3aHHX Tepdopariii 0Oyio
BCTAHOBJICHO Ha BiCLICpAJIbHINA TOBEPXHI
TICYIHKH 1 JIUIIE Y OMHOMY BHIIAJIKY OYII0
3apEeECTPOBAHO J[BA OTBOPH Ha Jiadpar-
MaJTbHIN ToBepxHi. Takuii BUManoK OyB
3apEeECTPOBAHUN JIUIIE Y OfIHIET TBAPUHU
III rpynu. Ha po3pizi TKaHWHH OpraHa
Kpai BuBeprasucs. TkaHWHA TediHKy Oynia
HEIIUTbHOK. BCTAHOBICHO — IEperoB-
HEHHSI MariCTpaJbHUX Ta MepudepiiHux
JKOBYHUX XOMIB kOBut0. OcTaHHs Oyna
3€NIEHO-KOPUYHEBOTO Ta 3€JIEHO-)KOBTOTO
KOIIbOPY, B’SI3KOFO 38 KOHCHCTEHIIIEO.
Cene3sinka Oyna 3HAYHO 30LTBIICHA B
po3Mipi. Y AeSKUX BHMAJKaX BiAMIYaId
3THHAHHS 1 KayJaJbHOrO KiHI[S HAaBITLI.
Haituacriiiie Take sSIBHIIE CIIOCTEPIraii y
IYPiB, B SKHX PEECTPYBAIN EPEIIOBHECH-
HsI KHIIIOK Ta3aMH Ta BMiCTOM. Bouesuib,
1Ie TIOB’S3aHO 13 MiABUIICHHSIM BHYTPIIII-
HBOYEPEBHOTO TUCKY. 3a OUIBII IeTallh-
HOTO OISy OyJio BCTAHOBIJICHO, IO Ce-
JIe31HKA Ma€ JICTIO 31B’ STy KOHCHCTEHIIIO.
Ha po3pi3i BimMmivamy MOBHOKPOBHICTb
oprana. 3imkpi® mynerm OyB pPSCHHM.

30uTbIIeHHS cesle3iHKH Biamidamn y 20 %
(3) tBapun Il rpymu ta 26,6 % (4) TBapuH
— I rpymu. Cepen tBapuH I rpynu gaHoi
MaToJorii He BigMivyaiu (puc. 4).
HupxkoBa karicyrna Jierko 3HiManach 3
oprana. Ha po3pi3i mapeHxiMu Bigmiya-
JIM HEYITKICTh MAJFOHKA MEXi KipKOBOT
Ta MO3KOBOI 30H. KipkoBa 30Ha Oyra aHe-
Mi4YHa, 3 KPOBOHOCHUMH CYAWHAMHU CI1a0-
KOTO HaroBHEHHS. MO3KOBI Mipamijy,
HABIIAKW, BIAPI3HAINCH KOHTPACTHAM
KOJIbOPOM TKaHHH. MopdosoriuHi 3MiHH
y HUpKax Biamidanu y TBapuH Il ta III
rpyn — 13,3 % (2) 1 26,6 % (4) Biamosiza-
HO. Y TBapuH | rpynmu MakpoCKOMITHIX
TIATOJIOT1 HUPOK HE PEECTPYBAIIHL.
Takox, BiIMiYanu 3MiHH B OpraHax
TPYOHOI IOPOXKHUHH, @ CaMe B JICTCHSX
Ta cepui. JlereHi Oyiu HEOMXHOPIITHOTO
KOJIBOPY, BiJI OJiJO-POXKEBOTO IO POXKE-
BO-4epBoHOro. Ha pospisi y Oponxax
BEJIMKOTO KaJliOpy BiJg3HAYa M IMMIHUCTY
B’s13Ky piauHy. Ha BHyTpilHIN oBepxHi
TIepUKapAy Ta SHAOKApi OyIIo BUSBICHO
MOOAMHOKI TIeTeXialbHI KPOBOBUIIUBH.
VYpaskeHHsI OpraHiB TPyIHOT ITOPOKHIHU
Oynu BigmideHi y TBapuH Il rpymm — 26,6
% (4) Ta Il rpymm — 40 % (6) (Tabmn.2).

Puc. 4. CruieHomeraJiisi y urypa, mo 0yB eKcriepuMeHTaIbLHO iHBa30BaHU
JmunHKamMu Hemaroau Eustrongylid esexcisus
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2. BusiBjieHi naroJioriugi 3MiHu B opratizmi JiaopaTopHux 1ypis
32 eKCIePUMEHTAJIBHOIO 3apaKeHHs1 JIMYuHKaMu Hemartonu Eustrongylides excisus

P : I rpyna II rpyna II rpyna IV rpyn
Kﬂ“?;i‘;g?:ngi“’”o n=15 n=1s n=1s n=1s
porecy n (%) n (%) n (%) n (%)

Osnaxu ceposto-Gidpusos- | | ¢ c¢y 5(333) 8(53,3) | He usmreno
HOT'O TIEPUTOHITY
Ajresis IMCTKIB O4EPEBUHU 1 (6,66) 4(26,6) 7 (46,6) He BusiBneno
O3HaKK ypa)KCHHS LY H- 4(26,6) 7 (46,6) 10 (66,6) | He Businero
KOBO-KHUIIIKOBOTO KaHAITY
HasiBHiCTh BHpaXeHHX
naroJoriit oprauis rpynHoi | He BusiBineHo 4 (26,6) 6 (40) He BusiBneno
MOPOKHUHH
O3HaKi NaTONOrITHIX SMiH He BusiBneno 2 (13,3) 4 (26,6) He BusiBneno
Y HAPKax
O3Haky crIeHOMeraii He BusiBneno 3(20) 4 (26,6) He BusiBneno

Ipumirtka: I rpyna — rpymna pecdepentaux tBapus; 11 — 3a ymou BBegenns 0,5 vt 1 % po3unny
comstHoi kucnoTu; 11 —3a ymoBu BBenieHHs 1 mMit 1 % po3unHy comsaHoi kucnotu; [V rpymna — KOHTpoITb-
Ha rpyna (0yso BBeaeHo 0,5 Mit izioorigyHOro po3urHy)

PesympraTamMm  HayKOBHX  JTOCIIi-
JUKEHb OyJI0 BCTAHOBJICHO, IO BIKUBA-
HICTP ITapa3HTiB Y IUTYHKOBO-KUIIIKOBO-
My KaHami mypis [ rpynu cxinano 4,6 %
BiJ 3arajibHOi KUIBKOCTI JMYMHOK Ia-
pasuTiB, SIKUMH OyJIO 3apa)keHO M0~
CIiTHUX TBapuH. BrkuBaHicTs mapasu-
TiB B oprani3mi Il ta Il rpymn cranoBmiia
7,3 ta 12,6 % BiamoiaHo (Tadm. 3).

E. excises;

I rpyna — rpyma pedepeHTHHX TBa-
pus; II — 3a ymoBu BBeaeHHs 0,5 mi 1 %
po3urHy consiHoi Kucioty; 11 — 3a ymoBH
BBeZIeHHS | Mit 1 % po3unHy CONSHOI KHC-
moty; 1V — xouTpons (Oymo BBeneHo 0,5
MIT (bi310JTOTIYHOTO PO3UYHHY)

Bigmiueno, mo i3 30LILIICHHIM
00’eMy PO3UHHY COJISTHOT KHUCIIOTH, SIKa
3a/1aBajach MiJl 4ac EKCIePHMEHTAIIb-
HOT poOOTH, MiJBUINYETHCS PIBCHb BU-
JKUBAHOCTI TApa3uTiB a OpraHi3Mi He-
crierudivHOro Xa3siHa.

Cria BIIMITHTH, IO Y ACSIKHX JO-
CIITHUX TBApUH BIAMIYAIM CIOYATKY
MOTIPIICHHsT KIIHIYHOTO cTaHy (Tmo-
TipIICHHS Ta BIJICYTHICThH arieTUTY, BH-
pakeHa OOJIIOYICTh YEPEBHOI CTIHKH,
O3HAKH 3yTTsI YEPEBHOI MOPOKHUHH,
Jiapes), ane MOYMHAYH 3 TPETHOI -
’AT01 JOOM CHOCTEPEKEHb BiaMivau
MOKPAIICHHST CTaHy. Y TaKWX TBapuH
BUSIBJSUTH TIOSIBY 1 MMOKPAIICHHS alleTH-

3. IMoka3nnku BUKMBaHOCTI TuunHOK HemaTtoau Eustrongylides excisus
B OpraHi3Mi 1a00paToOpHUX HIYPiB 32 eKCNEPUMEHTAJIbHOT0 iHBa3yBaHHS

KinbkicHi XapaKTepUCTUKU
. I mna 11 ma 111 ma v mna
BXKMBaHOCTI Py Py Py Py
3arayibHa KIJIbKICTh BUSIBJIEHUX
- 7 11 19 He BusiBneno

JKUBUX JIMIMHOK, ek3. (n=150)
BifgcoTok BIKHBAHOCTI JIHMYH-

- i 4.6 73 12,6 He BusiBeHo
HOK napasura, %

IIpumiTka: KoXkHIii TBApUHI B TPHOX JTOCIIIHHX Ipymnax B Oyio BBe[ieHO 10 TMUMHOK HeMaTonu
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Ty, BOHU CTaBaJii OB PyXJIMBIi, 3HHU-
KaJHM O3HAaKH Jiapei.

VY mypiB, y SKAX BiIMivanu MOKpa-
[ICHHS KIIHIYHOTO CTaHy, 3a MaToJIOro-
AHATOMIYHOTO PO3THUHY BiMiYaik O3Ha-
K{ TOCTPOTO KaTapajbHOTO 3alaliCHHS B
IUTYHKY Ta TOHKOMY BIIJIUTI KHIIOK. 3a
JIOCJIDKEHHST TOBCTOTO BIJIUTY KHIIIOK
OyJI0 BCTaHOBIICHO O3HAKH KaTapajbHO-
TO 3amajieHHs 3 MiIrOCTPUM MepeOiroM.
Bigmivany cKym4eHHS PiIKUX KaJlOBHX
Mac 3 MIXypISIMA ra3y y MOPOKHHUHI
KHIIOK. Bmict OyB OpyHaTHO-)XOBTOTO
KONBOPY. Y BMICTi KHIIIOK 3HAXOAWIN
MEpTBUX JINYHMHOK IIAPa3UTIB, aje, epe-
Ba)XHO, JHIe 1X (parMeHTH. B neskux
TBapUH Ha (PYyHIAIBHIN MOBEPXHI IIUTYH-
Ka OyJ10 BiZIMIYEHO KPAIIKOBI KPOBOBHIIU-
BU B TOBIII CTIHKH, ajie 03 MOPYIICHHS
LUTICHOCTI TTOPOXKHHUCTOTO Oprady. Y
TaKWX TBApUH HE OYJIO BiIMIYE€HO O3HAK
nepuToHiTy. Ha moBepxHi nediHKH pee-
CTPYBaJI HEOTHOPIAHICTH 3a0apBICHHS
MapeHXIMH OpraHy: BiJl CBITJIIO-4ePBOHO-
O JI0 TEMHO-BHIIIHEBOTO KOJIBOPY.

3a pesyabTaraMH iXTiOIIaTOJOTIHO-
rO IOCIIDKCHHS HaMH OyJI0 BHUSBICHO
JMYUHKA HEMATOJI, SIKi 33 TOKa3HIUKAMHU
Mop(doMeTpil Ta KOTBLOPOM BiIPi3HSIIU-
Csl BiJ THX, SIKI OyJIM OTHCaHI B HayKO-
BHX po0OTax psimy aBTopiB. Tak, TMIUH-
Kku E. excisus, o Oyu BUSBICHI HAMU
B TapaHni 3 J[Hinpo-By3pkoro numany,
OyJIi MaKCHMaJIbHOIO JTOBKUHOIO 710 22
MM, a 3aBTOBIIKH — Bix 0,5 10 0,8 MMm.

3a ganumu Karmanova (1968) nu-
yuHk (L3) E. excisus, mo Oyau Bifi-
OpaHi BiJ puOH, BHUJIOBJICHOI B JEIbTI
Bosru, Oynmu nosxuHo0O Bijg 7,99 mo 30
MM Ta MaKCHMAJIbHOIO TOBIIIHOIO Tilla
n0 0,19 mwm. ITlokasHukiB mopgome-
Tpil THYMHOK L4 aBTOpOM JOCTiIKCHD
He npuBoauthes (Karmanova, 1968).
Novakovetal. (2013) noBigomisie mpo
peecTpallifo  eyCTPOHTUII03y y coMa
(Silurisglanis) 13 xanamy Danube-Tisa-

Danube, Cep06ist. Tak, BUsBICHI JH-
YUHKA HeMaToja Oynu 3aBIOBKKH 50,8
— 60,5 MM 1 3aBroBIky 0,49 — 0,58 MM
(Novakov et al., 2013). Takox y coMiB
o3epa Bikropis (PymyHnis) BigmiuaB
ypakeHHS 30yIHHUKOM EYCTPOHTLIIIO0-
3y. 3a Horo nmaHWMu OyiaM BHSBICHI
YEepPBOHI JIMUUHKH E. excisus po3mMipoM
tima 11 — 27 MM Ta giameTpoM 2 MM
(Lichtenfeels&Stroup, 1985). 3a im-
¢dopmartiero Fedorov et al. (2014) mu-
9uHKU E. excisus Oyau BUSIBICHI cepen
OKyHIB, 10 OyJIM BHJIOBJICHI B pidIli
JloH Ta manu po3mip Big 35 10 50 mwm,
a 3aBToBIIKH BoHM Oynu 0,3 — 0,6 mm
(Fedorov et al., 2014). 3rigHo 3 JaHu-
mu Goncharov et al. (2018) gocimkeHb
OyJio BHSBICHO JIMYHHOK E. excisus y
TIJ XMOKHX BUAIB puO (IyKa, Cylak Ta
OKYHB), 5IKi OyJIM BUJIOBJICHI B aKBaTOpii
Juinpo-by3skoro numany. Ilapasutu
Oy/Ii HACHYCHOTO YEPBOHOTO KOJIBOPY,
MAaKCHUMAJILHOIO JIOBXKHHOIO 0 55 MM
Ta TOBIIMHOO TiJIa B PI3HUX JIJISTHKA BiJ]
0,5 mo 0,8 mm (Goncharov et al., 2018).

AHai3yl0ud HAyKOBi JDKepela, 3a-
3HAYeHl BHINE, MOXKHA BIJ3HAYUTH,
IO MMOKAa3HUKUA MOP(HOMETPIl JTHIHHOK
E. excisus pisHiThcsa. MMOBipHO, 1€
3alIe)KUTh B TeorpagiqHoro posra-
[IyBaHHS BOJOWMH, 3 SIKOi BiIOHpau
puly Ans IOCHiIKEHB, TEMIIEpaTypu
HABKOJIUITHBOTO cepefoBHmIa (Ce30H
POKy), i IO BOYEBUAb € HEMAJIOBaXK-
JIMBUM — BHUJIOBA HAJICKHICTh MPOMIXK-
HOro xassiina mapasura (Karmanova,
1968). ITlepeBakHa KUIBKICTB JKepen
MIOBiJOMJISIE TIPO BCTAHOBJICHHS JAHOTO
mapasuTo3y caMe cepell XKHUX BHIIB
pud (1ryka, cyaak, OKyHb, COM, OUYKOBI
pubdu Toio) (Metin et al., 2014; Moshu,
2014; Novakov et al., 2013).

[1ix yac excriepUMEHTANTBEHOTO 3apa-
JKeHHS J1Ta00paTOpHUX IypiB 30yIHH-
KOM EYCTPOHTLII03y OyJ0 BigMidueHO
3MIHH 3arajlbHOr0 KJIIHIYHOTO CTaHy
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(MOTipIIeHHsT Ta BIiJCYTHICTh AaleTHTY,
3HMIKCHHSI PYXJIMBOCTI, OOJIOYICTh Ta
3IyTTS YePEBHOI TOPOKHHUHU, Jiapest).

3a pe3ynpTaTaMu ITIPOBEICHOI ay-
TOIICIT IIypiB, 10 Oy/IM MiJyIaHi eyTaHa-
3ii, BCTAHOBJICHO O3HAKH 3aIlaJICHHS Ta-
pIETANBHOIO Ta BiCIEPATLHOTO JIMCTKIB
OYEPEBHHHU — CEPO3HO-(PIOPUHO3HUIA TTe-
pHUTOHIT. Big3Hauamm CKymueHHs cepo3-
HOTO eKCyHaTy 3 eleMeHTamu (iOpHHYy.
SIK pe3yabTaT MEePUTOHITY, OYII0 BUSBIIC-
HO aJre3iro JINCTKIB OYCPEBUHH, IIETENb
KUIIIOK Ta OproKi. Y YepeBHil MOPOKHHUHI
3HAXOIVJIH MEPTBUX Ta KHUBUX JINIUHOK
Hemaronu E. excisus. Ciijg Big3HAYUTH
KPAaIKOBI KPOBOBHIIMBH IIiJI KaICYJIOK
MEYiHKK Ta B TOBIII 11 MapeHXiMH, Mic-
samu riepdopariii Karncyi, mo O0ys10 pe-
3yJIBTAaTOM MEXaHIYHOTO TOIIKODKCHHS
OpraHy JTMYHHKAMU. XapaKTepHUM € Te,
II0 MePEeBaKHY KUTBKICTh JIMYMHOK Ta 1X
(parMeHTiB, a TAKOXK HAHOLTBII BUpaKe-
HI MMATOJIOT1YHI MpoIiecH, OyJId BCTAaHOB-
JICHI B emiracTpajbHid JTUISHIN Ta JIOKa-
il MeyonoaioHoro xpsa. Jlane siBuie
MOB’sI3aHE 13 THUM, IO TOMOrpadiyHO
IUTYHOK Ta BIJIUIM TOHKAX KHIIIOK PO3-
TamoBaHi came B il mimgami. OCKiIbKH
JIMYUHKY, TTOTPAIUIIIOYH 10 TIOYaTKOBUX
BIZIUTIB IITYHKOBO-KHIIIKOBOTO KaHAITY,
BiJipa3y MOYMHAIOTH 3IIHCHIOBATH CBIiH
MIATOJIOTIYHUH BIUTHB — TPABMYIOTb CTiH-
KU IIDTyHKA Ta KUIIOK, IHIYKYIOUH 3a-
TATBHI TIPOIIECH HE JIUIIE B MTOPOKHUHI
IUIYHKY Ta KUIIOK, a 1 T03aKUIIKOBOMY
MPOCTOPi YepeBHOI mopokHrH. Ha po3-
TUHI HaMU OyJI0 BUSIBIICHO O3HAKH KaTa-
PaJbHOTO TaCTPUTY, CHTCPHUTY Ta KOJITY.
JlaHi MaToJyoriyHi 3MIHH € PE3yJIbTaTOM
MEXaHIYHOTO, TOKCHYHOTO Ta 1HOKY-
JIFOFOYOTO BIUTHBY IMapa3hTa Ha CIU30BI
00OJIOHKH IITYHKA Ta KHIIOK JOCITHIX
tBapuH. CIil BiI3HAYUTH SIBHIIE CILIC-
HOMeETaJii, IKe BOYECBUIIB, € PE3YIIETATOM
3aXHMCHOI peakilii opraHia3Mmy Ha iHOKY-
JIFOYHH BIUTUB MTAPA3HTA.

[TaTosmorii opraHiB rpyaHOT MOPOXK-
HUHA Ta HHAPOK CIiJ PO3IISIIATH, SIK
BTOPUHHI SBUIA Ta HACIIIOK ITaTOIO-
TIYHOTO BIUTUBY JIMYMHOK Mapa3uTa Ha
IIypiB TBapuH. JKUBHX YU MEPTBUX JIH-
YUHOK B TPYIHIA MOPOKHUHI HAMH HE
BUSIBIICHO.

[ToaiOHI eKcrepuMeHTalIbHI  10CTI-
JOKEHHsT Oynu mipoBejieHi Shirazian et al.,
(1984) ta Barros et al., (2004), sxi mina
9ac eKCIIEPUMEHTAIBHOIO 3apaskeHHS
kponiB Hemaromamu Eustrongylidessp.
ta Eustrongylidesignotus Jaegerskiold,
1909, — BigMivaIu 3anaibHi SBHIIA Op-
TaHIB YePEBHOI MOPOKHUHH: MEPHTOHIT
Ta YTBOPCHHS T'PAHYILOM HA ITOBEPXHI
MCYiHKU TOIIO. ABTOPU TOBIIOMIISIOTH
PO YTBOPEHHS TillepeMii CIH30BO1 000-
JIOHKH NUTyHKA 3 JTULTHKAMUA HEKpPO3y B
LIEHTP1; HAsBHICTh aOCLIECIB B UCPEBHIH
MOPOXKHUHI, & TaKOX 3HAXOIIIHM Tapa-
3UTIB Y TPYIOHINA MOPOXKHUHI. 32 pe3yib-
TaTaMH HAIUX JOCTIDKEHb TAKOXK OyIn
BiJIMiYCHI KPOBOBMJIMBH, KaTapalibHE i
reMopariqae 3amajieHHs CIH30BOi 000-
JIOHKH [UTYyHKA, aje YTBOPEHHS HEKpPO-
THYHUX JUITHOK B MICIAX mepdoparril
napasuTaMu MU He Bigmidanu (Shirazian
et al.,1984; Barros et al., 2004).

Cole (2013) Bka3zye Ha 3amaJeHHS
CIIU30BOI  OOOJIOHKH IUTYHKOBO-KHIII-
KOBOTO KaHally pUOOIIHUX MTaxiB Iij
9ac  IaTOJIOTOAHATOMIYHOTO  JOCIi-
JUKCHHS 33 YpPaKCHHS HEMaTroJaMu
Eustrongylidessp. BcraHoBieHO yTBO-
PEHHSI KaHaJiB B TOBIII CIHU30BOi 000-
JIOHKH, B SIKHX PO3MIIIyBaJIUCS KHBI Ta
MepTBi Mmapasutu abo iX (parmeHTH;
BiJI3HAUEHO HASBHICTh Mepdopartii cTiH-
KU [UTYHKOBO-KUIITKOBOTO KaHAJY Ta, SIK
pe3ynbTart, BTpara IiJIiCHOCTI TTOPOXKHH-
CTOTO OpraHy — IEPUTOHIT. ABTOPOM
JOCHIKEHb BKa3aHO Ha HAsIBHICTH TOB-
CTOCTIHHUX (piOPUHO3HUX TPAHYIHEOM 3
HEKPOTUYHUM LICHTPOM Ta HEMaTOAaMHU
Bcepenuti (Cole, 2013).
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[lig wac Hamoi mocmigHOl POOOTH
Oy/Td BiJI3HAYCHI BHIAJKU MMOKPAIICHHS
3araJlbHOrO0 CTaHy EKCIICPHMEHTAIBHO
3apa)KCHUX TBapUH. 3a IaTOJIOTr0aHAaTo-
MIYHOTO PO3THHY TaKHX IIYpiB, )KUBUX
mapasuTiB He OyJI0 BCTAaHOBJICHO. Xapak-
TEPHUM € TaKOX 1 Te, 0 B TBAPUH JaHOI
TpyIH, He OYyII0 BUSBICHO BOKKUX I1aTO-
JIOTIYHUX CTaHiB, 30KpeMa 1 IEPUTOHITY.

OCKiJIbKH ~ cHielU(IYHUMHE  KiHIIe-
BUMH Xa3ssIMH ISl TaHUX TapasuTiB €
puboinHi nTaxu, a came: Ciconiiformes,
Anseriformes, Gaviiformesi Pelecano-
formes, s CTBOpeHHSI OUIBII OITH-
MaJIbHUX O10JIOT1YHHX YMOB HAMH OYyi10
BBEJICHO JI0 IIUTYHKY TOCTITHUX TBApUH
1 % po3uuH comsHoi kucioru (Novakov
et al., 2013). 3a pe3ynpraramu HayKOBOL
po6oTH Oy10 BCTAHOBJICHO, 11O 13 301JTb-
[ICHHSIM KiJTbKOCTI BBEIICHOTO PO3UUHY
KHCJIOTH 10 IUIYHKY TBapHH (JOTi4HO
Ie IPU3BOJUTH 110 3HIKCHHS pH muryn-
KOBOTO COKY) 30LUIBIIyETHCS BIKUBA-
HICTh Tapa3suTIiB B OpraHi3Mi HecIie-
nU(pIYHOTO Xa3siiHa — J1ab0paTOPHOTO
mypa (Honcharov, 2019).

3a pesynmpraTaMd HAIUX JOCIi-
JDKCHb OYII0O BCTAHOBJICHO, IO BHKH-
BaHICTh TApasuTIB y OpraHi3mi IIypiB
ctaHoBUTH JuIst [ rpymm — 4,6 %, 11— 7,3
ta Il — 12,6 % BigmoBigHO.

3a IpoBeACHHS EKCIICPIMEHTAIBHO-
TO 3apaXeHHS IIypiB, 32 aHAJIOTIYHHX
YMOB, JIMYUHKaMH E. excisus, siKi Oymu
BiiOpaHi Bix okyHs (Percafluviatilis),
Oylno BHUBICHO HAcTymHe. Brokupa-
HICTB JIMIMHOK MapasuTta B I rpymi Oyma
18 %, II — 38 % Ta III — 52 %. Takox
aBTOpaMU JIOCIIKCHb BCTAHOBIICHO,
0 y TEPEeBaXHOI KUIBKOCTI 3apake-
HUX TBAapHH BiJA3HAYaJM Ba)KKi MpoO-
SIBU TAaToJI0Til (cepo3HO-(PiOpUHO3HUI
Ta THIHHO-(QIOPUHO3HUN TEPUTOHIT)
(Honcharov, 2019). [lopiBHIoW04YH pe-
3yJIBTaTH MOMEPEAHIX Ta HUHIMIHIX I10-
CIIIPKCHb, MOYKHA 3POOHTH BHCHOBOK,

[0 BH)KUBAHICTh JINUMHOK Iapa3nuTa B
OpraHi3Mi TBapWH 3aJICKHUTh B OLIBIIO-
CT1 BiJl TOTO, XTO € MPOMDKHUM Xa3si-
HOM JUISI HEOTO. JImunuku Hemaronu E.
excisus, siKi Oynu BifiOpaHi Bia TapaHi
Ta OKYHsI, TAKOXK PI3HILTHCS 32 TIOKa3HH-
KaMu MophoMeTpii Ta KoJIbopoM. Tomy,
HAa MIICTaBl 3a3HAYCHOTO BHUIIE, MOYKHA
CTBEPUKYBATH, 1[0 TIAPA3HT, PO3BUBAIO-
YHCh B OPraHi3Mi Hecrenu(igHoro mpo-
MDKHOTO Xa3siHa (TapaHi), HE JOcCsTrae
TUX XapaKTePUCTUK PO3MIpPy Ta KOJIbO-
Py, SKi BiH MO)ke HaOyBaTH B OpraHis-
Mi cnenudigHOro XassiHa (XK BUAM
puod). Takosx, Ha MiICTaBl MOPIBHSAIBHO-
r0 aHai3y MOXKHA JIHTH BUCHOBKY, IO
Hemartonma E. excises, TapasuUTyIO9d B
OpraHi3Mi TapaHi, 3HIKY€E PIBEHb CBOET
MIATOTEHHOCTI.

OCKIJIbKH TMMATOT€HHICTh CIiJ PO3-
DISIIATH 3 TOYKH 30pY OIHIET 3 Xapak-
TEPUCTHK TapasuTa peaizyBaTH CBOIO
cnenudivHy 0 HA OpPraHi3M xa3siHa,
TOOTO 3IaTHICTP BHKJIHKATH IICBHY,
BJIACTHBY JIMIIC IEOMY 30yIHUKY XBO-
poOy. CrymiHb iX MATOTCHHOCTI MOXKE
3MIHIOBATHCS 33 TPUBAJIOTO BILTUBY
pi3HEX yMOB cepenoBuma. CTymiHb
MATOTCHHOTO BIUIMBY MOXKHA IITYYHO
BTparty. Taki 3MiHH MOXYTb BiOyBaTH-
sl HaBiTh y mpuponHux ymosax (Korzh
et al., 2009).

ApanTanis mapasura o xa3siHa B
NesKHX BUIAIKaxX Ha0ylna HACTUTBKU
BY3bKO CIICIIH(IYHOTO XapakTepy, IO
JICSIK1 BHJTU TTAPa3HTIiB MOXKYTh ICHYBaTH
Ta 3aBEpIIyBaTH CBIH JKUTTEBHHA IHKI
JMHUIIE B IEBHUX OpraHi3Max-Xa3ssix
(Dobrovolsky et al., 1994).

BuOipKOBICTh 110710 Xa3s1B BigMiva-
I0Th y Oarateox mapasuriB. Hampukiam,
mupokuit cteoxkak (Diphyllobothrium
latum) kpaie 3a Bce aJanTOBaHUH IO
MapasuTyBaHHS y NePIHITUBHOTO Xa3si-
THA — JIIOJMHH, B SIKOT BIH JOCSTA€E BEJIN-
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KHX po3MipiB (10 20 M) 1 )KHBE JOBIHA
nepion yacy (4 — 25 pokiB). Aje mapasu-
TYHOUY B OpraHi3mi HecrnenupigyHux Xa-
35iB — HEBEJIHMKUX TBAPUH (HATPHUKIA,
JIMCHIII), BiH HE JJOCSITA€ TAKUX BEITUKHX
PO3MIpiB, & CTPOK KUTTS HE IEPEBHUIILYE
nBox MicsniB (Gorchakova, 2016).

Bucnosxu i nepcnexmuéu

OTXe, aHANI3yIOUH OTPUMaHi pe-
3yJABTaTH HAyKOBOI POOOTH CIia Bif-
3HAQUUTH, M0 JUYUHKH Hemarton E.
excise, SIapa3WTYIOUM B OpraHi3Mi Ta-
paHi, BTpaYarOTh CBOI MATOTCHHICTH
(3MEHIY€eThCS BIICOTOK BHIKHBAHOCTI
HEMATOoJI, a TAKOK KUILKICTH BHIIAIKIB
MATOJIOTIYHOTO TPOSIBY Ta iX BaXKKICTB;
3apeecTpoBaHi BHIIAJKH aOOPTHBHOTO
nepediry 3aXBOPIOBAHHS 3 TOAATBIIOK
eniMiHalie 30yTHHKA 13 OpraHiamy;
BIJTHOBIICHHSI 3arajbHOTO KITiHIYHOTO
CTaHy — IOPIBHIOIOYH i3 pe3yJbraTraMu
iHBa3yBaHHS WIypiB JIMYMHKAMH, SKi
Oynu BimiOpani Bix okyHs) (Honcharov,
2019). Anpanraris mapasura A0 oOpra-
HI3My Hecrnenu(iyHoro xas3siiHa TaKoX
BiIOOpaXkaeThesl 1 HA MopdoMeTpii oc-
TaHHLOTO (3MEHIIICHHS PO3MIpiB, IHTCH-
CUBHOCTI 3a(hapOyBaHHS JTHIHHOK).
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Honcharov S. L. (2020). RESULTS OF EXPERIMENTAL INVASION OF LABORATORY
RATS BY LARVAS OF THE NEMATODA EUSTRONGYLIDES EXICISUS (NEMATODA:
DIOCTOPHYMATIDAE) SEPARATED FROM ROACH (RUTILUS RUTILUS, 1758). Ukrainian
Journal of Veterinary Sciences, 11(1): 97-111, https://doi.org/10.31548/ujvs2020.01.011
Abstract. The results of experimental invasion of laboratory rats by larvae of the nematode Eus-
trongylides excisus are presented in the article. The invasions were carried out by nematode larvae,
which were selected from a ram caught in the Dnieper-Buhsky estuary. According to the results of
ichthyopathological research, we found the larvae of nematodes, which in terms of morphometry
and color differed from those described in the scientific works of a number of authors. The larvae
of E. excisus that we found in the ram from the Dnieper-Bug estuary. According to the results of the
studies, changes in the clinical condition of the experimental animals were established: suppression
of the general condition (I group of rats — 40, Il — 53,3 and Il — 73,3 %), loss of appetite (I group
—40, Il - 66,6 and Il — 80 %), signs of severe tenderness of the abdominal wall (group | —13.3, Il -
46.6 and Il — 60 %), abdominal distension (group | — 20, Il — 33.3 and Ill — 33.3 %), disorders of the
function of the gastrointestinal canal (diarrhea) (group | —33.3, Il =40 and Ill — 53.3 %). During the
study, improvements in the clinical status of some rats were observed (group | rats — 50, I1-30, and
Il — 41.6%). During pathoanatomical dissection of the infected animals, signs of serous fibrinous
peritonitis (group | — 6,66, Il —33,3 and Ill - 53,3 %), adhesion of the peritoneum leaf (group | — 6,66,
Il - 26,6 and Ill — 46,6 %), signs of gastrointestinal canal damage (group | — 26,6, Il — 46,6 and Il —
66,6 %), expressions of pathology of the chest cavity (group | —not detected, Il —26.6 and Ill — 40 %),
pathological changes in the kidneys (group | — not detected, Il — 13.3 and Ill — 26.6 %), and spleno-
megaly (group | — not detected, Il — 20 and Il 26,6 %). The E. excisus nematodes were established,
which showed signs of vital activity: they were mobile, their activity increased during mechanical
irritation. Quite often, nematode larvae were found dead. They were white or white-gray in color,
the cuticle of the surface of the body had a slightly macerate and loose structure. Survival of para-
sites in the body of a non-specific host is 4.6 % in group I, 7.3 % in Il group and 12.6 % in Ill group.
Key words: Eustrongylides excisus, nematodes, roach, experimental invasion, rats
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AHOomayifa. BuzomoeneHHs M’ACHUX KOHcepsis y memasesili mapi moxce crpuamu
HAKOMUYEHHIO BAXCKUX Memaria y Xap4yosomy rnpodykmi 0cobsuso 3a ymosu mpusasno2o
36epizaHHA. Mema OocnidxeHHA — ecmaHosumu be3neyHicms KoHcepsie M’ACHUX 3
ANOBUYUHU PIi3HUX B8UPOBHUKI8 30 8MICMOM MOKCUYHUX enemMeHmie ma eusHa4umu
bionoeidHy yiHHiCMb. Bmicm mokcuuHux enemeHmis (Maombymy, Kadmito, ApceHy,
Mepkypito, Kynpymy, LluHky, CmaHymy) suzHa4anu 32ioHo ACTY 4450:2005 ma YyuHHUMU
3020/1bHONPUUHAMUMU  MemoOuKamu, a b6iono2iyHy YiHHICMb 3  BUKOPUCMAHHAM
Kynsmypu Halinpocmiwozao opaaHiamy Tetrahymena pyriformis.

Bmicm moKcu4HuUX efieMeHmis He repesuulysas HOpMy Y 3pa3KAX KOHCepsie M aCHUX
3 A7108UYUHU 8UPOBHUKIe Ne 1-6, a y supobHukie No 7—10 8id3Ha4anu ix nepesuujeHHs.
Hadisuwuii emicm moKcu4yHUX enemMeHmie 8UABUSIU Y KOHCEPBAX HACMYMHUX 8UPOBHUKi8:
y Ne 7 — emicm Maombymy nepesuuiysas Hopmy y 2,78 pasa (P < 0,001), LluHKy —y 2,44
pasa, ApceHy —y 1,70 pa3sa (P < 0,001), Kadmiro —y 1,60 pa3a (P < 0,001), Kynpymy —y
1,23 pasa (P < 0,001); Ne 8 —smicm ApceHy nepesuujyeas Hopmy —y 4,0 pasa (P < 0,001),
Mepkypito —y 3,33 paza (P < 0,001), Maombymy —y 2,92 pasa (P < 0,001), LluHky —y 2,89
pasa (P < 0,001), Kaomito —y 2,60 paza (P < 0,001), Kynpymy —y 1,74 pa3a (P < 0,001)
ropieHAHO 00 MOKA3HUKI8 KoHMposto; Ne9 — Kadmiro y 2,40 pasa (P < 0,001); Ne10 —
LluHky y 2,86 pa3sa (P < 0,001),

Maombymy —y 2,24 pasa (P < 0,001), ApceHy —y 2,20 pasa (P < 0,001), Kynpymy —y 1,21
pasa (P < 0,01) nopieHAHO 00 NMOKA3HUKI8 KOHMPOSO.

BcmaHosneHo, wo 8i0HocHa bionozidHa UiHHICMb KOHcepsie M’ACHUX 3 A108UYMUHU
8upobHuKie Ne 7-10 byna HaliHux4oro — 8i0 66,13 0o 68,09 %, a supobHukis Ne1 ma Ne 3
MAKOX 3HUMEHOI | cmaHosuna 8i0rnosioHo 78,69 ma 78,38 %. OmpumaHi pe3ynsmamu

* HaykoBuil KepiBHUK — JIOKTOp BeTepUHApHUX HayK, npodecop O. M. Skybuak
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crpuasmMuUMyme  po3pobui KOMIAEKCHOI cucmemu 0epHasHo20 PU3UK-OPIEHMOBAHO20
KOHMpOs1to w000 8UpobHULUMBa ma 36epi2aHHsA KOHCepeie M’ACHUX 3 A108UYUHU.
Kntovoei cnoea: M’sCHi KOHCepau, A7108U4UHA, 6e3neyHicmes, MOKCUYHI enemeHmu,

bionoeiyHa yiHHicmeo

Axmyanvnicmeo

Bci oneparopu puHKY 3 BHPOOHH-
[TBA M’SICHHX TPOIYKTIB 3000B’si3aHi
NOTPUMYBATUCh ~ 3aKOHOJABCTBA  ILONO
0e3MeYHOCT] XapyoBUX MPORyKTiB (Zakon
Ukrainy Ne771/97, 2020; Zakon Ukrainy.
Ne2042-VIII, 2019; Berhilevych, 2018;
Bayer, 2017; Hladii, 2012). A nepas-
HHUI KOHTPOJIb TOBHHEH OYTH PH3HK-O-
pDIEHTOBaHMM Ta 3IIHCHIOBATHUCS Ha
Oynb-sIKiii cTajii BUPOOHUIITBA Ta OOITY
M’SICHUX TPOAYKTIB 13 BU3HAYCHHSAM PH-
sukiB (Yakubchak, 2004; Bohatko, 2016).
BMiCT TOKCHYHHX €JIEMEHTIB TOBHHCH
JKOPCTKO PETIAMEHTYBATHCS. B XapUOBHX
MPOIYKTAX, IO 3a0e3MeUTh BUITYCK 0€3-
TICYHOT IPOIYKIIil CIIOKUBAYaM BHACITIIOK
3MIACHEHHS KOHTPOIIO 32 BIIPOBAIKCHHSIM
noctiitHo nirounx mpouenyp GMP/GHP
Ta TPOLEAYP, 3ACHOBAHHMX HA TIPUHIIHATIAX
HACCP (Bohatko, 2016). 3arpoBamkeHHs
cucremu HACCP no3Bossie oneparopam
PHHKY 3a0€3IICYUTH JOTPHMAHHSI TEXHO-
JIOTIYHAX BMMOI' BHPOOHHMIITBA M’SICHOT
CHpPOBHHH TSI KOHCEPBIB, TapH, MaKyBaH-
H, 110 BIUIMBAc Ha iX OE3IEYHICTh, 3a-
0e3MeUnTH BUITYCK OC3MEYHHX MPOIYKTIB
HAJICKHOI SIKOCTI 32 paxXyHOK CHCTeMAaTHd-
HOTO KOHTPOJTIO Ha BCIX eTarax BUPOOHH-
1rrBa Ta 30epiranns (Stybel, 2018; Taran &
Ushakov, 2016; Bohatyrev, 2009).

Ananiz ocmanuix 00cioNnceHv
ma ny6nikauiii

Humi neprxaBHMIA KOHTpOb B YKpaiHi
€ pusuk-opierToBannM. 1o crocyersest
BUPOOHHUKIB M’SICHHX IPOIYKTIB OCOOIMBY

yBary 3BepTaroTh Ha XiMi4HI PU3HKH, & CAME
TaKWM TIOKA3HUK OE3MEYHOCTI SK BMICT
TokcryHKX enieMenTiB (Demchak, 2014).

Heo0xiHO 3a3Ha4nTH, 1110 ITiJ1 Yac BU-
POOHUIITBA M’SICHMX KOHCEpBIB MOTpIO-
HO KOHTPOJIFOBATH CKJIAJ I1HIPEIIEHTIB,
Tapy, MaKyBaHHS Ha BMICT HEOC3IIEUHMX
PCUOBHH, TAKUX SIK TOKCHYHI €JIEeMEH-
1 (Instruktsiia pro poriadok sanitarno-
tekhnichnoho  kontroliu ~ konserviv
na  vyrobnychykh  pidpryiemstvakh,
optovykh bazakh, v rozdribnii torhivli
ta na pidpryiemstvakh hromadskoho
kharchuvannia, 2001). Jlns 3a0e3me-
YEeHHS OTPUMAaHHSI OE3MEYHMX M’ SICHHUX
MPOAYKTIB Y T. Y. KOHCEPBIB M SICHHX 3
SUTOBUYMHU HEOOXITHO JOTPUMYBATHCS
CaHITAPHO-TITEHIYHUX BHUMOI IHOAO iX
BHUPOOHHUIITBA Ta O0ITy, a TAKOXK TEXHO-
JIOTIYHUX IHCTPYKIIH 3 ypaxyBaHHSIM
0e3MeYHOCTI Ta SIKOCTI SUIOBHYMHH, JO-
MOMDKHHMX KOMITOHEHTIB Ta IHTPE/IIEHTIB
(Khitska, 2018). Braciiok 3a0pyTHEeHHS
XapUOBUX MPOMYKTIB TOKCHYHUMHU PEUO-
BUHAMH HEOOXIJTHO BCTaHOBIIOBAaTH iX
010JIOTIYHY IIHHICTD Ta MPUJATHICTH JI0
BUKOPHUCTAHHS CIIOXKHMBauaMu, aOu 3aro-
oirtu xapuosum otpyeHHsM (Yakubchak,
et. al., 2017). Hapasi akTyajbpHe MUTaHHS
MOCTAa€ MO0 OIIHKK 1 B3a€EMO3B’S3KY
napaMeTpiB TOKCHYHOCTI PIi3HHUX He-
0C3MEYHNX PEYOBUH IS O10JIOTIYHOTO
TecT-00’exty  Tetrahymena  pyriformis
(Dolhov, 2014; Zhurykhyna, 2015).

Mema 0ocnioxnceHHs — BCTAHOBUTH
0e3IeUHICTh KOHCEPBIB M’SICHHX 3 SUTO-
BUYMHHU PI3HUX BUPOOHUKIB 32 BMICTOM
TOKCHUYHUX €JIEMCHTIB Ta BU3HAYUTH Oi-
OJIOT1YHY IIHHICTb.
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Mamepianu ma memoou
00CTiONCeHHS

JlocmipkeHHs MPOBOIWIM Ha 0asi
akpenuroBanoi Jlaboparopii A0CiiHKeHb
XiMIKO-OI0JIOTIYHAX YWHHUKIB YKpaiH-
CBKOTO  JICP’KaBHOTO  HAYKOBO-JIOCIIJI-
HoOro iHCTUTYTY «Pecype». Binbupamu
poOU KOHCEPBIB M’SCHUX 3 SUIOBUYUHU
BUIIOTO Ta MEPHIOTO TaTyHKIB NECSITH
BUPOOHHKIB y KimbkocTi 90 T, Yei KoH-
CEpBM BUTOTOBJICHI Y BIAMOBIAHOCTI JI0
ACTY 4450:2005 «Koucepsu M’sicHI.
M’sico TymikoBaHe. TeXHIYHI YMOBH»:
Nel — TOB «Yepkacbka NponoBojbda
xommaHispy; Ne2 — TOB TIIK «I'pin Peii»
(TM «bykoBunu Jlan»); Ne3 — TOB TIIK
«[pir Peit» (raryHok mepmmii); Ned —
TOB «Ykpbenbym»; Ne 5 —TOB «Pian
Ecrer» (TM «Tindyn»); Ne 6 — Korcepsa
M’sICHA BIIACHOTO BHPOOHHUIITBA, BUTOTOB-
neHa y ckystHiM Tapi; Ne 7 — TOB «Anan»
(Hamni xoBOacu) [IHinporeTpoBchka 00-
nacte; Ne 8 — TOB «Aman» (Hammi koB-
Oacu), JlHimporeTpoBchka 00MacTh; Ne
9 — JIIT «JIpBiBCBHKUI M’sicoTiepepOOHHiA
komOinat Ne 1» TOB «[an-€Bpo-Kon-
takt»; 10 — TOB «Pian Ecreiit Cepsic»
TM «Tindym» (KuiBcbka 00macTh).

Bwmict Tokcnunux enemenTiB (ITrom-
oymy, Kanamiro, Apceny, Mepkypiro,
Kynpymy, Hunky, Cranymy) BU3Ha4a-
mu 3rigao ACTY 4450:2005 (Konservy
m’iasni. M’iaso tushkovane. Tekhnichni
umovy, 2005) Ta YUHHMMH 3arajbHO-
npuiiHsTAME MeTomukamu (Instruktsiia
pro poriadok sanitarno-tekhnichnoho
kontroliu konserviv na vyrobnychykh
pidpryiemstvakh, optovykh bazakh, v
rozdribnii torhivli ta na pidpryiemstvakh
hromadskoho kharchuvannia, 2001;
Antypova, et. al., 2001), a Gionoriuny
LIHHICTh 3T1THO METOINYHUX PEKOMEH-
naniit (Yakubchak, 2016). Craructuuny
00pOOKY JaHHX IIPOBOIMIIH 32 KPUTEPis-
mu CTBIOIEHTA.

Pesynvmamu 0ocniosnenHs
ma ix 0620680peHHs

BMicT TOKCHMYHHX €JIEMEHTIB KOp-
CTKO PEIIAMEHTYEThCSI B XapUYOBHX
MPOAYKTaX BIAMOBIAHO JO YHHHHUX
HOPMAaTHBHO-TIPABOBUX aKTiB YKpaiHH.
30KkpeMa, y KOHCEpBaX M’SICHHX 3 SUIO-
BUYMHM BH3Ha4YaIu BMICT [LmroMOymy,
Kanmito, Apceny, Mepkypito, Kympy-
My, Lluaky, Ctanymy (KpiM KOHCEPBH Y
CKJISTHIH Tapi BupoOHUKa Ne 6, e BMiCT
0JIOBa HE periaMeHryecs). Pesynpratu
JIOCIIKEHb MPECTaBlIeHO B Ta0. 1, 2.

Jamni, HaBeneni B tabm. 1, cBimgyarb
po Te, MO Y IOCHiIKYBAHOMY 3pa3Ky
M’sicHOT koHCepBH Ne 6 (KOHTpOIIh) Oy
BCTAHOBJICHO JOITyCTHMI 3HAYCHHS BMiC-
Ty TOKCUYHHX elleMeHTiB — [LimomMOymy,
Kaamiro, Apceny, Mepkypito, Kynpymy,
Hunky, CraHyMy BiIIIOBIIHO 10 HOpMa-
TuBHUX Moka3HukiB JICTY 4450.

Hapasi BiasHaueHo, 1mo y mgocii-
JDKYBaHUX 3pa3Kax KOHCEPBIB M’SICHHX
3 sUIOBHYHMHH 3a Ne 1-5, MOKa3HHKHU
TOKCHYHUX CIIEMEHTIB OyaH B MeKax
HOpPMATHBIB.

OnmHak, cepen IOCIIIKyBaHUX
BHIIC BKa3aHWX 3pa3kiB BMicT [Lmrom-
OyMmy OyB BIpOTIIHO BHINUM Y TpoOi
Ne 1 -0,61 + 0,029 mr/xr, mwo y 1,64
pasza Bume (P < 0,001) mopiBHSIHO 110
MOKa3HUKa KOHTpoIo; BMicT Kammiro
y koHcepBi 3pa3ky Ne 5 (0,07 £ 0,001
Mmr / kr) —y 1,40 paza (P <0,001); B7micT
Apceny y xoncepsi Ne 1 (0,08 + 0,001
Mmr / kr) —y 1,60 paza (P <0,001); BmicT
Mepkypiro y koucepsi Ne 1 (0,021 +
0,001 mr / xr)—y 1,75 paza (P <0,001);
BMmicT Kynpymy y 3pasky Ne 4 (4,03 +
0,026 mr / xr)—y 1,54 paza (P <0,001);
BMmicT LluHKy y 3pasky Ne 2 (53,20 +
0,62 mr/kr) —y 2,17 paza (P < 0,001)
MOPIBHSHO J0 TIOKa3HUKA KOHTPOJIIO.

Buict Cranymy y KoHcepBax M’sic-
HUX 3 SUIOBHYHMHE 3pa3kax 3a Ne 1-5 OyB
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y Meax HopMH — He OibItie 200 Mr / KT,
ayie ioro BMICT OyB BHIIIMM MOPIBHSHO 3
KOoHTpoJieM y 3pa3kax Ne 1 —63,18 £0,22
mr/krtaNe2— 81,41 +£0,32 Mr/ kr.
Ananmizyroun Tabn. 2 HEOOXITHO Bijl-
3HAYUTH, MO0 Y INOCITIDKYBAaHHX 3pa3Kax
KoHCepBiB M’sicHuX 3a Ne 7—10 Oyio Bcta-
HOBJICHO TICPEBUILCHHS BMICTy TOKCHY-
HUX €JIEMEHTIB TOPIBHSHO JI0 MOKA3HUKIB
KOHTPOIIIO T IO HOPMATABHHX TIOKa3HUKIB.
Tak, Bmict ILmtoMOymMy miepeBHUIILy-
BaB HOPMATHBHI TOKA3HUKH (HE OibIIe
Hix 1,00 Mr/Kr) y 3pa3kax KOHCEpBiB
m’sscauxX Ne 7 — 1,03 £ 0,035 mr / kr Ta
Ne 8 — 1,08 + 0,022 mr / kr; BmicT Kaj-
MIIO MIEPEBUIYBaB HOPMATHBHI ITOKa3-
Hukd (He Oinbmme HiK 0,10 mMr/kr) y
3pa3kax KoHcepiB M’sicHuX Ne 8 — 0,13
+ 0,001 mr/xr ta Ne 9 — 0,12 + 0,001
M/ KI; BMICT ApceHy TMepeBHIyBaB
HOPMATHBHI TIOKa3HUKH (HE OlbIie
Hix 0,10 mMr/xr) y 3pasky KoOHcep-
Bu M’sicuoi Ne 8 — 0,12 + 0,001 mr/kr;
BMicT MepKypito IIepeBHIIyBaB HOpMa-
THUBHI TIOKa3HUKH (He Ounbiie Hix 0,03
MT / KT') y 3pa3Ky KOHCEpBH M’sCHOI Ne
8—-0,04+0,001 mr / kr; BMicT Kynpymy
OyB y MeXax HOPMH Yy BCIX JTOCIIIKY-
BaHMX 3pa3kaxX KOHCEPBIB M SICHUX — HE
Oimpire Hik 5,0 mr/xr; Bmict L{uHKY
MEPEBUIYBAaB HOPMATUBHI ITOKa3HUKU
(ue Oinpme HiK 70,0 Mr/kr) y 3pas-
Kax KoHcepBiB M’scHuX Ne 8 — 70,90
+ 0,28 mr/kr ta Ne 10 — 70,03 + 0,31
Mmr / xr; BMicT CTaHyMy HEpEBHIIYBaB
HOPMATHBHI TIOKAa3HUKH (HE OlbIie
Hix 200,00 Mr / KT) y 3pa3Kky KOHCEPBH
m’sicuoi Ne 8 — 203,41 + 0,45 mr / kr.
Hamu Oymo Takox mpoaHai3o0BaHO
BMICT TOKCHYHHUX €JIEMEHTIB TMOpiB-
HSHO 10 TOKA3HUWKIB KOHTPOIIO (3pa-
30k Ne 6). Hapa3i y 3pa3zky KOHCEpBiB
M’siciux Ne 7 Bij3Ha4yald JOCTOBIpHE
30inbieHHs BMicTy [ImromOymy y 2,78
pasza (P < 0,001), Kangmiro —y 1,60 pasa
(P <0,001), Apceny — y 1,70 paza (P

< 0,001), Kynpymy — y 1,23 paza (P <
0,001), [unky — y 2,44 pa3za nopiBHs-
HO 10 TOKa3HHKiB KoHTpomo. llomo
BMICTy TaKHX TOKCHYHUX CIICMEHTIB SIK
Mepkypiro i CTaHymy, TO iX MOKa3HUKA
Oynu y Mexax IMOKa3HUKa KOHTPOITIO.

VY 3pasky KoHCepBiB M’sicHHX Ne §
BMICT TOKCHYHHX €JICMEHTIB JJOCTOBIp-
HO OyB 30uTbmIcHMM: [LmoMOymMy — y
2,92 paza (P < 0,001), Kagmiro —y 2,60
paza (P < 0,001), Apceny — y 4,0 paza
(P <0,001), Mepkypito —y 3,33 paza (P
< 0,001), Kynpymy — y 1,74 paza (P <
0,001), uuky —y 2,89 pa3za (P <0,001)
MOPIBHSHO 10 TTOKa3HHUKBIB KOHTPOIIO,
a Cranymy — OyB y MeKax HOPMH.

JocmimKkeHHIME BCTaHOBIICHO, 110 B
3pa3Ky KoHcepBiB M’sicHIX Ne 9 Oy me-
PEBUIICHHS HOpMATHBIB BMicTy Kaamiro
Ta J0CTOBIpHE 30uIbIIeHHS ¥ 2,40 pa3sa
(P < 0,001) mopiBHAHO 10 TIOKa3HHKA
KOHTPOITIO. [HI TIOKa3HUKH TOKCUYIHIX
€JIEMEHTIB OyJIH OUTBIIIMMHU TOPIBHSIHO 3
KOHTPOJIEM, aJie¢ He TIePEBHUIYBaIH HOP-
MAaTHBHUX IOKa3HHKIB, a came: [Lmom-
oymy — y 2,62 paza (P < 0,001), Hunky
—vy 2,17 paza (P < 0,001), Kynpymy — y
1,09 paza, Apceny — y 1,07 paza (P <
0,01). KpiM TOro, BCTaHOBJIEHO JOCTO-
BipHO MeHImMi BmicT [l1roMOymy — y
1,50 pasza (P < 0,001) mopiBHSIHO JI0 MO-
KazHuKa KoHTpoto Ta Cranymy —y 1,93
pasa 10 HOpMaTHBHOTO TIOKa3HUKA.

VY 3pasky kxoHcepBiB M’sicHux Ne 10
BUSIBIISUTH 301IbIIIeHHS BMICTY [MHKY 110~
HaJ| 3HAYCHHS HOPMATHBHOTO MOKAa3HHKA
Ta JI0CTOBIpHE 301bIIeHHS y 2,86 paza (P
<0,001) mopiBHSHO 70 TOKa3HUKA KOHTP-
omo. [opsin 3 UM BCTaHOBIEHO TOCTO-
BipHe 30ibIIeHHs B7MicTy [TmomMOymy — y
2,24 paza (P < 0,001), Apceny —y 2,20
paza (P <0,001), Kympymy —y 1,21 paza
(P < 0,01) mopiBHSHO 110 TMOKA3HHKIB
koHTpoo. Hapasi smict Kaamiro Oy Ha
PIBHI TIOKa3HWKA KOHTpOIto, [imomMOymy
Mmeniie —y 1,33 pasa (P <0,001) nopiBHs-
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HO JIO MOKa3HKKIB KOHTPOITIO, BMicT Cra-
Hymy MeHie —y 1,09 pa3za 10 HopmaTuBs-
HOTO oKa3HuKa. OTke, MOKHA 3pOOUTH
BUCHOBOK, I1I0 KOHCEPBH M SICHI 3 SUTOBH-
ypad 3a Ne 710, sKi Majid 30UIbLIEHHS
BMICTY TOKCHYHHUX €JIEMEHTIB, Miisira-
F0Th OpaKyBaHHIO 1 HE MOXXYTh OyTH J03-
BOJICHI JI0 peatizallii CIOKHBaYaM.

HactymHuM KpOKOM HAIIHX ITOCTi-
JKCHB OyJI0 BU3HAYUTH O10JIOTIYHY IIiH-
HICTH KOHCEPBIB M’SICHHX 3 SUTOBHYHHU
pi3HUX BUPOOHUKIB. [ToKa3HUKH BU3HA-
YeHHs 010JIOT1YHOT IIHHOCTI KOHCEPBIB
M’SICHHX 3 SUIOBHYMHHU PI3HUX BHPOO-
HUKIB 32 JOIOMOTOI0 HAHIPOCTIIIOro
oprauismy Tetrahymena pyriformis Ha-
BeZIeHI Ha puc. 1.

Y pesynsrari IMPOBENCHUX JOCIi-
JDKEHB BCTaHOBJIEHO, 1110 BiZIHOCHA 010J10-
TYHA I[IHHICTh 3pa3Ky KOHCEPBU M’SCHOT
3 sUIOBUYMHHU 32 Ne 6 (KOHTpOJIb) CTaHO-
Buma 100 %. Halimenury BigHOCHY 0i-
OJIOTIYHY ITIHHICTh BiI3HAYAIH Y 3pa3Kax
KOHCEPBIB M’SICHUX 3 SUIOBUYHHH BUPOO-
HukiB Ne 7-10 (B mexax Bix 66,13 0
68,09 %). I3 nocmimKyBaHUX 3pa3KiB KOH-

9603

cepBiB BHPOOHUKIB Ne 1-5 HaliMEHIIIO0
Oyyna BigHOCHA OIOJIOTIYHA IIHHICTD Y
3pasky Ne 1 — 78,69 %, mo menme y 1, 27
paza(P<0,001)Tay3pazky Ne3—78,38 %,
1o MeHie y 1,28 paza (P <0,001) nopis-
HSHO IO ITOKa3HUKA KOHTPOJIIO.

BimHocHa OioJyioriyHa MiHHICTH 3pas3-
KiB KOHCEpBIB M’SICHHX 3 SUTOBHYHHU
craHoBuia: y Ne 2 — 96,03 %, y Ne 4
—96,12 %, y Ne 5 — 95,94 %, mo € Ha
PiBHI TIOKAa3HUKA KOHTPOJTIO.

JIOCTIDKEHHSIMH  BCTAHOBJICHO, IO
HaliMeHI1Ia BiqHOCHA 010J10rYHAa LIHHICTE
Bi/I3HAYanacs y 3paskax KOHCEPBIB M’siC-
HUX 3 sUTOBUYMHU 32 HOMepamu 7—10, a
came y 3pazka Ne 7 — 67,39, mo mocro-
BipHO MeHIe y 1,48 pasa (P < 0,001); y
Ne 8 — 66,13, o menme y 1,51 paza (P <
0,001); Ne9—67,95 % 1a Ne 10— 68,09 %
1o MeHie y 1,47 paza (P <0,001) nopis-
HSHO 3 IOKa3HHKOM KOHTPOJIIO.

OTxe, KOHCEPBH M’SICHI 3 SUTOBHYH-
HE BHPOOHUKIB Ne 7—10 Man HalHIKTY
BIZIHOCHY Ol0JIOTIYHY LIHHICTB (B 66,13
o 68,09 %), a takox BHpoOHHMKIB Nel
Ta Ne 3 BignosigHo — 78,69 1a 78,38 %.
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Bucnosexu i nepcnekmuéu

[lokazHuk Oe3meYHOCTI — BMICT
TOKCUYHUX  €JEMEHTIB  BiAmoBizaB
ACTY 4450:2005 y 3pa3kax KOHCEpBIB
M’SICHHX 3 SUIOBHYMHH BHPOOHHKIB Ne
1-6, a y BupoOHukiB Ne 7—10 Gyio BcTa-
HOBJICHO iX ITEPEBHIICHHS, a came: y Ne
7 — Bmict [momOymy y 2,78 pasza (P <
0,001), lusaky — y 2,44 pa3u, Apceny
—y 1,70 paza (P < 0,001), Kagmiro — y
1,60 paza (P < 0,001), Kynpymy —y 1,23
paza (P < 0,001); Ne 8 — BmicT Apceny
—y 4,0 paza (P < 0,001), Mepkypito — y
3,33 paza (P < 0,001), [TmomOymy — y
2,92 paza (P <0,001), ), Huaky —y 2,89
pasa (P < 0,001), Kagmiro — y 2,60 pasza
(P <0,001), Kympymy —y 1,74 paza (P
< 0,001); Ne9 — Kammiro y 2,40 paza (P
< 0,001); Nel0 — Hunky y 2,86 paza (P
<0,001); ITmombymy —y 2,24 paza (P <
0,001), Apceny —y 2,20 paza (P<0,001),
Kynpymy —y 1,21 paza (P <0,01) nopis-
HSHO JI0 HOPMAaTHUBHUX ITOKA3HUKIB.

KoHcepBu M’sCHI 3 SUIOBUYMHU BU-
pobuukiB Ne 7—-10 manu HAWHIDKIY Bi-
HOCHY 010JI0T1UHY IiHHICTh (Big 66,13
110 68,09 %) 1 TaKOXK JOCTATHHO 3HUKE-
Hy y BupoOHHKiB Nel Ta Ne 3, BimmoBiza-
HO 78,69 ta 78,38 %.

[lepcrieKTHBOIO TONANBIINX TOCITi-
IDKCHB € PO3POOIICHHST KOMIDIEKCHOT CHC-
TEMH JePIKABHOTO PU3HK-OPI€HTOBAHOTO
KOHTPOITIO III0/I0 BUPOOHHUIITBA Ta 30epi-
TaHHS KOHCEPBIB M’SICHHX 3 SUTOBUYUHU.
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CONSERVES WITH TOXIC ELEMENTS. Ukrainian Journal of Veterinary Sciences, 11(1):
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Abstract. Meat market operators are required to comply with food safety laws. And state con-
trol should be risk-oriented and carried out at all stages of the production and circulation of meat
products and risks should be identified.

The content of toxic elements should be strictly regulated in foodstuffs to ensure the release of
safe products to consumers as a result of monitoring the implementation of permanent GMP/GHP
and HACCP-based procedures. The introduction of the HACCP system allows market operators to
ensure compliance with technological requirements for the production of canned meat, packaging,
packaging that affects their safety, ensure the production of safe products of good quality through
systematic control at all stages of production and storage.

It should be noted that during the production of canned meat, the composition of ingredients, pack-
aging, packaging for the content of hazardous substances such as toxic elements must be monitored.

To ensure the safety of beef meat cans, the hygienic requirements for their production and
handling, as well as the technological instructions for the safety and quality of beef, auxiliary com-
ponents and ingredients, must be adhered to. Due to the contamination of foodstuffs with toxic
substances it is necessary to establish their biological value and suitability for use by consumers in
order to prevent food poisoning.

The pressing question now is regarding the assessment and correlation of the toxicity parame-
ters of various hazardous substances for the Tetrahymena pyriformis biological test object.

Studies have found that the content of toxic elements of Plumbum, Cadmium, Arsenic, Hydrar-
gium, Kuprum, Zinc, Tin did not exceed the normative parameters in the samples of canned meat
from beef producers number 1 - 6, and producers number 7 - 10 noted their excess.

The highest content of toxic elements was observed in the following manufacturers: in No. 7 - the
content of Plumbum 2.78 times (P < 0.001), Zinc - 2.44 times, Arsenic - 1.70 times (P < 0.001), Cadmi-
um - in 1.60 times (P < 0.001), Kuprum - 1.23 times (P < 0.001); in No. 8 - Arsenic content - 4.0 times (P
< 0.001), Hydrargium - 3.33 times (P < 0.001), Plumbum - 2.92 times (p < 0.001),), Zinc - 2, 89 times
(P <0.001), Cadmium - 2.60 times (P < 0.001), Kuprum - 1.74 times (P < 0.001); compared to control
indicators, and Tin - 1.02 times compared to regulatory metric; in No. 9 - Cadmium 2.40 times (P <
0.001); in No. 10 - Zinc 2.86 times (P < 0.001) Plumbum - 2.24 times (P < 0.001), Arsenic - 2.20 times (P
<0.001), Kuprum - 1.21 times (P < 0.01) compared to controls, and Tin content 1.09 times the norm.

Therefore, canned beef canned meat at Nos. 7 - 10 are not scrapped and are not released.
When determining the biological value of beef canned meat using the Tetrahymena pyriformis test
object, it was found that canned meat of beef producers 7 - 10 had the lowest relative biological
value of 66.13 to 68.09 %, and also manufacturers No. 1 and No. 3, respectively, 78.69 and 78.38 %.

Keywords: canned meat, beef, safety, toxic elements, biological value
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NOBITPA B KOPIBHUKY KAPKACHOIO TUNY
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AHomayia. /[ocnioxeHo memmnepamypy rnosimps 8 KOPIBHUKY KAPKACHO20 mury,
npusHa4yeHo20 018 6e3npus’a3Ho-60KCOB8020 YMPUMAHHA AAKMYIOYUX KOPiB, G MAKOM
rnosediHKy ma memnepamypy WKipu mina meapuH 30 HU3bKOI memnepamypu nosimps.

BcmaHoeneHo, wio y pasi 3HUXEHHA memnepamypu 308HiWHb020 M08IMPA MPOMA20M
0obu 6i0 —8,0 0o - 22,6 °C memmnepamypa nosimps y nepuwomy KopisHUKY, pO3PAX08GHOMY HA
1000 nakmyro4ux Kopis, 3HUXcysanacs 3 9,7 do- 0,39 °C, ay opyeomy —3 2,49 do - 2,62 °C.
Y naxkmyrouux Kopie, wjo mpusanuli 4ac 3a3Haeasu 8rausy HU3bKOI memrepamypu nosimps,
3HUXCYEMbCA MeMepamypa WKipu Ha 20/108i, wui, 2pyOHiti ma masositi KiHuiskax, mysyoi i
MOsI04Hili 305103i, 3HA4YEHHA AKOT MPoMA20M 006U HA Pi3HUX DiAHKAX Mifa MeapuH CMAaHOBUs0
8 cepedHbomy 24,9 - 16,0 °C y nepwiomy KopieHUKy i 21,1 - 13,8 °C'y Opy20omy. I3 3HUHEHHM
memnepamypu rnosimps y KopisHUKY 00 MiHycosux 3Ha4YeHb Memnepamypa WKipu Ha OinaHyi
MOJI0YHOI 3a/103U Y AAKMYHOYUX Kopis oryckanace 3 30,7 0o 17,0 °C, , a 8 BinaHyi mynyba 327,7
00 19,7 °C i byna sUWor0, HiX WKipU 20108, WU, 2pyOHOI i MA3080i KiIHUIBOK. Y naKmyo4ux
Kopie memnepamypa Wkipu Ha OinsHYi 20/108U, Wui, 2pyOHOI | Ma3080i KiHUiBOK npoms2om
006U MAKOM 3HUMCYBANACH | 307183010 8i0 MeMnepamypu Nosimps 8 KOPIBHUKY.

BusesneHo, WO i3 3HUXEHHAM memiepamypu nosimpsa e KopisHUKy npomszom 0obu
y 00CniOHy8aHUX 2pynax 3pocmana KinbKicme meapuH, wo eidno4yusanu cmosadu abo
n1excayu y 6OKCci, ane 3MeHWys8anaca KinbKicme AKMYy4UX KOpis, Wo Crioxusasnu Kopm ma

* HaykoBuil KepiBHUK — JOKTOp 0i0J0TiYHUX Hayk, mpodecop M. O. 3axapeHKo
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800y i pyxanucsa no cekuil. O0epxcaHi pe3ynbmamu peKoMmeHO08AHO BUKOPUCMOo8y8amu
0515 800CKOHas1eHHA 6e3rnpus’a3HoO—OOKC08020 Criocoby ympuMaHHSA AAKMYYUX Kopie 8
KOPIBHUKAX KOPKACHO20 mMurly 30 HU3bKUX meMepamyp 308HiuHb6020 Mo8impsi.

Knroyoei cnoea: KopisHUK, 1aKMyo4i KOpoau, nosediHKka, memrnepamypa, WKipa

Axmyanvnicmo

Temmieparypa MOBITpsI TIOPST 13 THIIH-
MH TIOKa3HUKaMH MIKpOKJIIMATy BILTHBAE
Ha TIPOAYKTUBHICTB, CIIOXKUBAHHS KOPMY,
MPOIIECH YTBOPEHHS TeIUla B OpPraHi3Mi,
3MIHIOKOYH IHTEHCHBHICTH MeTabOIi3My
B TKaHWHAX, MPOIIECH TEIUIOOOMIHY MK
OpraHi3MOM TBapHWH 1 HABKOJIMIIIHIM Ce-
penouineM, ¢iziooriyni QyHKIT Ta 1mo-
BEIIHKY KOpIB, OCOOJIMBO 3a 1i 3HAYCHB,
SIKI BUXOJISITh 32 MEXI TEPMOHEHTPaIBHOT
30nM (Dibirov, 2013; Petrusha & Dibirov,
2014). BB Temrieparypy TOBITpsI Ha
BUCOKOIIPOMYKTHBHUX JIAKTYFOUHX KOpPIB
3aJICKUTh BiJ il 3HAUCHb, TPUBATOCTI il
1 TIPOSIBJIIETHCSA 3MIHOK  (Di3I0JOTTUHMX
(yHKIIIH OpraHiB 1 CHCTEM, MpPOIECIB 00-
MIHY PEYOBUH B TKaHHWHAX, 3HIDKCHHIM
MOJIOYHOT TIPOIYKTUBHOCTI Ta BiZITBOPHOL
3aarHocTi oroiie’st (Graunke et al., 2011;
Herbut et al., 2015). Bkazani 3MiHu y J1ak-
TYHOYHX KOPIB CIIOCTEPIraroThCs 3 TeMITe-
paTypH MOBITPSI, IO BUXOIHUTH 32 HIKHIO
a00 BEPXHIO MKy KPUTHYHHX TOUOK Tep-
MOHEHTPATLHOT 30HH, 110 CTAHOBJIATH BiJI-
noBimHO 3 123 °C (Graunke et al., 2011).

Oco011MBO HEraTUBHO Ha JIAKTYIO-
YHX KOPIB BIUIMBA€E BHCOKA TEMIIEPATypa
MOBITPsI 3a iX Oe3MpHB’A3HO-OOKCOBO-
TO BEJIUKOTPYIIOBOTO YTPHMAHHS B KO-
PIBHHKaxX KapKacHOTO THIIy i3 MeTale-
Bux KoHcTpykuii (Collier et al., 2017;
Schiiller et al., 2014). Y TBapuH 3a Bu-
COKOI TeMIIepaTypH MOBITPSI, IO BIITKY
yacto nepesutrye 27 °C, ToOTO BEPXHIO
KPUTUYHY MEXY TEPMOHEUTPaIbHOI
30HU 3HIDKYETBCS PE3UCTEHTHICTH Opra-
HI3MY, TIOPYIIYEThCS TEIIO0OMIH, 3pO-

CTa€ 4acToTa JUXAHHS Ta ITyNbCY, CIO-
CTEpIraeThCs BiJ €MHHUI CHEPreTHYHUN
OanaHc, 30UTbIIYETHCS BMICT TOPMOHIB
IIMTOIOAIOHOT 3271031, BHHUKA€E PECITi-
paTOpHHI AJKAII03 BHACIIIOK TilepBEH-
TUILIII JICTeHb, MOCHITIOETHCS €KCKPEIIis
0iKapOOHATIB, 3MIHIOEThCS TOBEJIIHKA,
3MCHIIIYETHCSl CIOKUBAHHA KOPMY Ta
MOJIOYHA TIPOAYKTHBHICTH KOpiB (Akyuz
et al., 2010). 3a TpuBanoi Iii BUCOKHX
TEMITepaTyp HOBITPsI y TBAPHUH CIOYATKY
BUHHKA€E TEIUIOBUH CTpeC, a IOTIM Te-
IUTOBUI ynap, BHACTIZOK IeperpiBaHHs
opranizmy (Collier et al., 2017).

VYV TBapuH 3a HM3BKOI TEMIIEpaTypH
MOBITPsI, O SIKOI BOHU aNaNTyIOTHCS
Kpaiie, HiK JI0 BHCOKOi, IiJBHILY€ETh-
cs TPOJYKINS TeIula B OpraHisMi 3a
pPaxyHOK CTUMYJIALII peakmid oOMiHYy
PEYOBHH, IO NHPU3BOAMTH IO TIepe-
BUTpAT KOPMIB 1 3HMXKEHHS MPOIYK-
tuBHOCTI (Angrecka & Herbut, 2015;
Dybyrov, 2013). Y TBapuH 3a TpuBaioi
Jii BiI’€MHOT TeMmIeparypd MOBITpPS
y TPHUMIIICHH], 10 HWKYa KPUTHYHOT
TOYKH TEPMOHEHTPAIBHOI 30HH, BUHH-
Kae XOJOIOBHHU CTpec, 3a SIKOTO IOpy-
IIYIOTHCS MPOIECH TETIO0OMIHY, OOMiH
PEYOBHUH Ta 3MIHIOETHCS TOPMOHAIBHHAN
CTaTyc, KIHIYHUKA CTaH KOpiB, 3pOCTaE
KUTBKICTh TPOCTYIHUX 3aXBOPIOBAHb,
ocobmuBo monomusika (Chornyi, 2003;
Molodkovets & Zakharenko, 2017).

[onepemHiMK  JOCTI/PKEHHAMA BCTa-
HOBJICHO, III0 y KOpIBHHKAaX KapKacHOTO
THITY 13 METAIICBUX KOHCTPYKIIIH 32 HU3b-
KOI TeMIlepaTypd 30BHIIIHBOTO TOBITPS
3HIDKYETBCSI TEMIIEpaTypa IIOBITps, BHY-
TPIIIHBOrO OOJATHAHHS, & TAKOXK ITi/IJTOTH,
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/loboea nosediHka ma memnepamypa mina AaKMyr4Ux Kopie 30 HU3bKoi memnepamypu ...

KOpMY, BOJIH, TIOBEPXHi OOKCY JUIs BifIIO-
YUHKY JIAKTYIOUUX KopiB. OmHAK, HE IUB-
JSTYHUCh HA OJICpYKaHi JIaHI 3aJTHIIAIOTHCS
HE JI0 KiHIISl 3’ICOBAHIMY TIUTAHHSI 3aJICXK-
HOCTI TIOBEIIHKH Ta (Pi3HUHOT TepMopery-
TSI Y BECOKOIPOMYKTHBHUX JIAKTYIOIHX
KOpiB 3a 1X Oe3npHB’I3HO-OOKCOBOMY
YTPHUMaHHI Y KOPIBHUKAX KAPKACHOTO THITY
32 HU3BKOI TeMIIepaTypH TOBITPSL.

Mema pobomu — NOCTITUTH TEM-
neparypy MOBITps, MOBEOIHKY Ta IH-
HaMIKy TEMIIEpaTypd IIKIpH OKPEMHX
JIUISTHOK Tija JIAKTYIOUHMX KOpPiB 3a il
BiJI’€MHOI TEMIIepaTypu 30BHIIIHHOTO
MOBITPS 32 Oe3IpPHUB’I3HO-OOKCOBOTO
BEJIMKOTPYIIOBOTO YTPUMAHHS Y KOPiB-
HUKaxX KapKacHOTO THUILY.

Mamepianu i memoou
00CiONceHHS

ExcriepuMeHTH MpOBECHO Ha JIAKTY-
IOUMX KOpOBax B YKpaiHCHKIH MOJOUYHII
kommaHii ¢. Bermukuii Kpymine, KuiBcbkol
obmnacri. [TpoBeneHo Tpu cepii ekcrepu-
MEHTIB. Y TIepImii cepii JOCTimKyBaIu
00OBY JTUHAMIKY TEMIIEpaTypH MOBITpS
B KOPIBHHKY KapKacHOTO THITY i3 MeTale-
BUX KOHCTPYKIIIi 32 BiI’€MHOI Temriepa-
TYPH 30BHIIIHBOTO TOBITPS ~ (B3UMKY).
BrumiB HU3BKOT TeMIIepaTypH MOBITPs Ha
JIAKTYIOUMX KOPIB, BUBYAIM Y JIPYTid ce-
pii Ha TBapHHAX TONIITHHCHKOI TIOPOIIH,
2-3 nakTanii, 3 MOJIOYHOI MPOTYKTHB-
HicTIO B cepenabomy 9100 Kr Mosoka 3a
nakrartito. KopiB nepimoi 1ociaHoi rpy-
MM, B KUTBKOCTI 246 TOJiB, yTPUMYBaIH
y CcekIii KOpIiBHMKA KapKAaCHOIO THITY
i3 MeTaJleBUX KOHCTPYKIIH, 3 po3mipa-
mu 316x38x11 M, m0 po3paxoBaHuil Ha
1000 rosmiB, o 250 y TeXHOJIOT14Hil Ipy-
mi. [omyBay KopiB KOPMOBOIO CYMIIIIIITFO
(cHoc KyKypya3siHHM, CiHO, KOHIICHTPO-
Bani kopmu, bAJI) i3 kopMoBoro croiy, a
HAIlyBaJW i3 TPYIOBUX aBTOHAIYBAJOK,
10 3a0e3MevyBajIo BUTbHHN JTOCTYI TBa-

PHH 10 KOPMY Ta BOIOH MPOTSATOM JOOH.
ExckpeMeHTH 13 MPUMILICHHS BUAAISIIA
koMmbOiHoBaHuM criocooom (Flash-flume),
SIKUH TTOEJTHYBaB MEXaHIYHE 3rOPTaHHS Ta
X TiIPO3MHUB TPU pasd Ha OOy MiJ yac
JIOTHHS KOPiB. MIKpPOKIJIIMAT Y KOPIBHHUKY
3a0e3reuyBaBcsl OULTXOM HAIXOIKCHHS
YHUCTOrO TOBITPS Yepe3 OluHi INTOPH Ta
BOpPOTA, a BUJAJICHHS BiANPAlbOBAHOTO —
4epes BUTSDKHI KaHaud. [1iorma miyiory B
CeKIIil Ha OJJHY TOJIOBY CTaHOBHMIIA 7,5 M2,

KopiB apyroi gociiHOi Tpynuy Kijib-
kocTi 180 TOJMIB yTpUMYBAIM y CEKILl
0e3MpHB’sI3HO, ajie B 1HIIIOMY KOPIBHUKY
KapKacHOTO THUITY i3 METaJIeBHX KOHCTPYK-
i3 posmipamu 313x31,7x9,4 M, po3pa-
x0BaHOro Takok Ha 1000 romiB. Y 1mpomy
KOPIBHHUKY, 5IK 1 B TICPIIOMY, JIAKTYIOU1 KO-
POBH MaJU BUIBHHH JOCTYII 0 KOPMY Ta
BOJIH IIPOTSITOM JIOOW. Y TPHUMYBAJIN KOPIB
0e3MpuB’SI3HO 3 HAJIAHHAM BIIIIOYMHKY Y
ookcax. Crioci0 BUIAJICHHS €KCKPEMCHTIB
Ta 3a0e3MeUeHHs] MIKPOKIIMATy Y IpyTo-
MYy KOpIBHHUKY OyJTH TaKi , SIK 1 B IepIIO-
My npuMmitieHHi. [1orma miyiory y cexiii
3a yTpEMaHHs KopiB cranoBwia 10 m*> Ha
OJIHY TroJyioBy. BIummB HU3BKOT (Bia’€eMHOT
) TemriepaTypy TMOBITPS Ha IOBEIIHKY
JAKTYIOUMX KOpiB, IO 3HAXOMIIACS B
CEKIIISIX MEPINOro 1 IPYroro KOPiBHHKIB,
JIOCITKYBAJIHM TICIIST TPEThOT 100U 3 TO-
YaTKy Aii JaHOTO TapameTpa MIKpOKIi-
MaTy, IIUIIXOM OIHOYACHOTO IMiIPaxyHKy
KIJTBKOCTI TBapHH, SIKI CIIOKHUBATH KOPM
a0o0 BOIY, BIMOYMBAIIH JISKAYH Y OOKCI
a00 CTOSTYH, PyXaJIHCh CEKITIE0 O IIOCTIH 1
JICB’SITIi TOJIMHI PAHKY, B O01THIO TTOPY — O
121 15 romuHi qHs, yBedepi —o 18121 ro-
JIHI, 8 TAKOXK Y HIYHKH yac — 0 24 1 TpeTiit
roquHi (Bondar, 1989).

VY Tperiit cepii TOCTimKyBaId TEMIIe-
paTypy HIKIpH OKPEMHX JUITHOK Tija JIaK-
TYIOUHX KOPIB 32 JTil HU3bKOI TeMIIeparypt
HOBITPsL.  [3 TBapWH, IO 3HAXOMMIUCH B
PI3HHX CEKIISIX MEepIIoro i IPyroro Ko-
piBHMKa Oy10 BimiOpano o 10 jakTyroumnx
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KOpIB-aHAJIOTIB, 3 SKUX C(OPMOBAHO JIBi
JociiaHi rpynu. Temmeparypy pi3HHX -
JSTHOK TIOBEPXHI TiJIa Y JIAKTYIOUMX KOPIB,
BiMIOpaHUX IS CKCIIEPUMEHTY BH3HA-
YaJd Ha TOJIOBI, NI, TPYAHIA 1 Ta30BiH
KIHIIIBKAX, TyJyOl Ta MOJIOYHIM 3aJ1031 3a
JIOTIOMOTOF0 OE3KOHTAKTHOTO TEPMOMETPA
Termospot, hipmu Laserliner (Himeuunna)
y pi3Hi niepionu 100w, a came 0 9, 12, 15,
18, 21, 24, 3 1 6 ronuHi (Zaharenko et al.,
2012). Bci ekcriepdMeHTH TPOBEACHO 3
JOTPHMaHHSIM BHMOT OIOCTHKH Ta TyMaH-
HOTO BiJJHOIIICHHS JI0 TBAPHH.

Pesynbrari  ocrmimpkeHb  00poOieHo
craructiaHo, (Kokunyn, 1975) 3 Bukopwc-
TaHHSIM KOMIDIOTEPHOI TEXHIKM Ta IIpo-
rpamHoro 3adesnedyeHHs Microsoft Excel.

Pesynvmamu docnionenns
ma ix 062060peHHs

Binomo, mio Temmeparypa IIKipH €
BOKJIMBUM ITOKAa3HUKOM TIporieciB  (i-
3MYHOI TEPMOPETYIIAlii y TBapHH, sKa
3a0e3mnedye Termo00MiH MiXK OpPraHi3MOM
1 HABKOJIMIIIHIM CEPEIOBHIIEM 1 MOXKE
3HAUHUM YUHOM 3MIiHIOBAaTHUCs. Peakiis
JIAKTYIOYUX KOpIB HA HU3BKY TEMIIEpaTy-
Py TOBITPs KpiM 3MiHM psiy (iziosoriy-
HUX TPOLIECIB B OPraHi3Mi MPOSIBISETHCS
y 3HIDKCHHI TEIUIOBIIa4i B HABKOJIUIITHE
CCPE/IOBUIIEC [UIIXOM 3BYXEHHS KpO-
BOHOCHUX CYAWH UIKipH, ITOTOBIICHHS
i OCHOBHOTO IIIapy, 3MIHOK TyCTOTH
BosiocsiHoro TokpuBy  (Dibirov, 2013;
Angrecka & Herbut, 2015).

BcTaHOBIIEHO 3a7EXKHICTh IUHAMIKU
TEMIIepaTypu TOBITPS y KpymHOraba-
PUTHHX KOPIBHHKAX KapKaCHOTO THITY
13 METaJeBUX KOHCTPYKIIif, OCHAIIICHUX
TOpAaMH BiJlT [BOTO (PaKTOPY 30BHIIl-
HBOT'O CEPEIOBUINA, HE TUBIITIHCH HA BE-
JIUKY KiJBKICTh IOTOMIB Sl B MPUMIIICH-
Hx (0mm3pko 1000 romiB). OcobmuBo me
XapaKTepHO TSI TEMITEPaTypH MOBITPS Y
MIEPIIOMY KOPIBHHKY O 24 1 TpeTiii roau-

HI HOY1 1 0 6 TOAMHI paHKy, KOJIH ii 3Ha-
YeHHs 3HIKYBAJIOCh 10 HIDKHBOI MEXKI
30HU KOM(OPTY [UISI BUCOKOIPOTYKTHB-
HUX JIAKTYFOYHX KOPIB, CTAHOBIITYX Bifl-
noBiHO 0,24; 0,01 1-0,39 °C mopiBHSIHO
3 JJaHUMH 0 15 romuHi aHs (Tadm. 1).

e cBimunTh MPO MOPYIICHHS Te-
IUTOBOTO 0allaHCy y KOPIBHUKY KapKac-
HOTO THUITY i3 METaJeBHX KOHCTPYKIIH
3a BiI’€MHUX 3HAYCHb TEMIICPATYPH 30-
BHIIIHBOTO IOBITPsI, HE NUBILTYHCH HA
MMOBHE 3allOBHEHHS OYy/IiBIi TBAPHHAMHU.
B iHmwmit yac 1o0u Temrmeparypa IMoBi-
TpsI B IEPIIOMY KOPIBHUKY HE BUXO/IMIIA
3a MEXi KpUTHYHUX 3HAUCHb, 3MIHIOBA-
nachk Big 3,1 °C o 21 romuHi Bewopa 10
9,7°C — o0 12 ronuHi aHs, Oyiia 3HAYHO
BHIIOIO, HI’K BHOYI, 1[0 KOPETIOBAJIO 3
TEMIIePaTyPOIO 30BHIIIHHOTO MOBITPAL.

3aneKHICTh TEMIEepaTypu MOBITPS
B KOpIBHHKY KapKacHOTO THILy BiJ ma-
paMeTpiB 30BHINIHBOTO CEPEIOBHIIA
OyJI0 TaKOXK 3apEECTPOBAHO 1 B APYTOMY
KOpiBHHKY. BcTaHOBIICHO, IO TeMIepa-
Typa TOBITPSl y IIbOMY KOPIBHHKY 3Mi-
HIOBAJIaCh TIPOTITOM J100M 3 -2,6 °C 10
2,79 °C. Leit noka3HUK y BC1 9acoBi Te-
ploan MOCTIKEHh BUSBUBCS HUKIHM
3a KPUTUYHI HOTO 3HAYCHHS IS JTaKTy-
FOUMX KOPIiB, Ha BIJIMIHY BiJl THEPIIOro
KOpIBHHUKA, 1[0 00YMOBJICHO, HIMOBIPHO,
HE TIOBHHM 3allOBHECHHSM TBapUHAMHU
OyxiBii (IuB. Ta0.1).

Kpim Toro temmeparypa moBiTps y
JIPYroMy KOPIBHHKY y BCl Tepiogy J0-
CIII/KCHb BUSBIIIACH 3HAYHO HIKYOIO,
HIXK aHAJOTIYHUI MOKA3HUK MIKPOKJIi-
Mary y mepIioMy KOpiBHHKY. BcTanos-
JICHO, III0 TeMIeparypa HOBITPs Y Opy-
TOMY KOpPIiBHUKY B CEPEIHBOMY 3a 100y
cranoBmwia 0,17 °C, mo BUIBHIOCH Ha
4,43 °C HIDKYAM HIXK Y TIEpIIOMY.

Omxe, TemIieparypa HOBITPS Y JIOCIi-
TDKYBAHUX BEJIMKOTa0apUTHIX KOPIBHIKAX
KapKaCHOrO THITY 3aJICKUTh BiJl 30BHIIII-
HBOIO CEPENIOBHIIIA, a Ti 3HAUCHHS B HIUHI
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1. lo6oBa nuHaMika TeMIiepaTypH MOBITPS y KOPIBHUKY KAPKACHOI0 THILY
32 HU3bKOI TeMIlepaTypH 30BHilIHbOr0 noBirps, °C, M £ m, n =9

[epion mocmipkeHHs Temmneparypa nositpst
(vac nobwu,rox.) KOpPiBHUK | KOpIBHUK 2
3 0,01 +£0,55* -1,31 £0,15%
-0,39 + 0,54* -2,62£0,18%
9 5,76 =0,08 0,90 + 0,36*
12 9,71 £ 0,09 2,49 £1,10
15 9,58 £0,54 1,24 +£0,44
18 8,46 + 0,40 2,79+0,28
21 3,13+0,51* -0,99 £0,21*
24 0,24 +0,57* -1,17 £0,14*
V cepennbomy 4,60 £ 0,50 0,17 £0,35%*

Hpumirtka: *- pizauis nocrosipaa (P < 0,05) TOpiBHAHO 3 MOKa3HUKAMHU TEMITCPaTypH MOBITPS y
THEPILIOMY i IPyroMy KOPiBHUKY O 15 rofuHi, 1BoOMa — MOPIBHSHO 3 TIEPIINM KOPIBHUKOM

Ta BpAHIIIHI TOJIMHM 32 BiJ’EMHOI TeMIIe-
paTypy 30BHILIHBOTO MOBITPS 3HIKYETHCS
JI0 KPUTHYHUX BeJnunH. J171s 3a0e3nedcH-
HSl HAJISKHOT TeMITepaTypH MOBITPsI Y KO-
PIBHHMKAX KapKacHOrO THITY 13 METaJeBHX
KOHCTPYKIIIM 3a BII'€MHHX TEMIICpaTyp
30BHIIIHBOTO  CEPEIOBHINA  HEOOXITHO
JIOTPUMYBATHCh HOPM 3allOBHCHHS TIPH-
MIICHHS TBapUHAMH, IO 3a0C3MCYNTh
ONTUMAJTLHUH TETJIOBHI OaJIaHC Oy/IiBIIi.
JlocmipkeHHsT TUHAMIKK TeMIiepa-
TYpH HIKIPH PI3HUX AUITHOK TiJIa JTAKTY-
FOUHMX KOPIB MPOTATOM JIOOU IOKa3ao,
[0 BOHA 3AQJIGKHUTHh Y KOPIBHUKY Kap-
KaCHOTO THITY 13 METaJICBUX KOHCTpPYK-
i BiJl TEMIIEpATypH MOBITPs y Oy/IiBIIi.
VY NaKTyIO4HX KOPIB, IO YTPUMYBAIHUChH
y TIepuioMy KOPIBHHKY, TeMIIepaTy-
pa MKIpH B IIJSHIN TOJOBH MPOTITOM
10o6u 3miHroBanacst 3 16,7 mo 25,7 °C
1 BUsABWIIACA HWXK4YOK O 21 romuni Ha
8,9°C mopiBHSHO 3 aHAJIOTIYHUMH II0-
Ka3HHKaMu O 15 roamHi qHs (Tabdm. 2).
VY HiYHI TOMUHH TeMIlepaTypa MKipd B
JUISIHIN TOJIOBH JIAKTYOUUX KOPIB i
BuItyBaiach 10 20,0°C o 24 roauHi i 10
20,8°C 0 3 roguHi HOUI, & MOTIM 3HHXKY-

Basiach j10 18,1 1 16,6 °C BiamosigHo 0
619 roguHi panky. OcTaHHe, IMOBIpHO,
[I0B’SI3aHO 13 3HAYHMM HAIXOIHKEHHAM
XOJIOJTHOTO TIOBITPS B KOPIBHUK BPaHIIi B
pe3yabTari MPOBEICHHS TEXHOIOTTYHUX
orepalliif, a camMe TOIBII Ta BUIAJICHHS
ekcKkpeMeHTIB. Cepe/lHE 3HAYCHHS TeM-
neparypy MIKipA TOJOBH Y JAKTYHOYHX
KOpiB Yy IEPIIOMY KOPiBHHKY IPOTSITOM
1106u cranosuiio 20,2 °C.

Temmeparypa MIKIpy B JIISHIN IAT
JAKTYIOYHX KOPIiB 38 HU3BKOI TeMmIiepa-
TYpH IOBITPSI B IEPIIOMY KOPIBHHUKY
BHSIBIJIACEH JIEIIO BUILOKO 32 aHAIOTIYH1
MOKAa3HUKW HA MIASHLI TOJOBHA 1 0CO-
OJMUBO TI'pyAHOT KIHI[IBKM TBapuH. Llei
MOKAa3HUK B JUISHII IIUI TBapHH OYB
HummM o 18, 21, 24 romuni Bedyopa i
HOYI B cepeHbOMY B 1,2 pasa, a MmotiM
3pic BpaHIli 0 6 1 9 MOPIBHSHO 3 aHAJO-
TIYHUMH JaHUMH B 001 HI0 TIopy 0 12 1
15 romuni. CepemHst TeMIeparypa IKi-
pH B AUISHIN 1Ml BUsIBHIIAch Ha 3,9 °C
BHIIOI0, HIJK Ha IMTOBEPXHI FOJIOBH.

[ToniOHY 3aKOHOMIPHICTB MO0 TEM-
Hieparypu HOBITPs B KOPIBHUKY Ha TEMITE-
parypy IIKIpH y JIAKTYIOUHX KOPIiB BCTa-
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HOBJICHO Ha TPY/IHIH 1 TA30BUX KiHIIIBKaX.
[okaszano, mo Temmeparypa MIKipd Ha
JUISHII TPYJAHOT KIHIIBKH JIAKTYFOUHMX
KOPIB, SIKUX YTPHMYBAJIU B TIEPIIOMY KO-
PIBHUKY OyJia HIDKYOK0 BBedepi o 18 ta 21
TOJIMHI Ta B HIYHY TIOpY — 0 24 1 3 romuHi,
HIK IIeH TOKa3HUK BICHB, SIK 1 TEMITEpaTy-
pa TOBITPs y BKa3aHi 1mepioan 100H (IuB.
tabm. 1, 2). OTke 13 3HIKESHHSIM TEMIIe-
partypu MoBITPs B KOPIBHHKY, OCOOIHBO B
HIYHI Ta BPaHIIIIHI TOMWHU 3aPEECTPOBAHO
3HAYHE MAIHHA TEMIIePaTypy IIKIpH HA
IPYIHIA KIHIUBIN JAKTYFOYHX KOPIB MO-
PIBHSIHO 3 aHAJIOTIYHUMU ITOKA3HUKAMH Y
TBapUH BJICHb (Ta0. 2).

[Toni0Hy 3aKOHOMIPHICTh BCTaHOBJIC-
HO 1 [I[OJI0 TEMIIepaTypH IKIPH Ha JTLISTH-
Il TA30BOT KIHI[IBKH Y JIAKTYFOUHX KOPIB
32 HHU3BKOI TeMIepaTypu MoBiTps. Sk i
Ha TPYJIHIA KIHIIBII TeMIeparypa IIKi-
Y Ha JUISHIT Ta30BO1 KIHINBKH Y KOPIiB
OyJia HU3bKOO BBeuepi 0 18121 roauHi i
BHOYI 0 24 1 3 TOIMHI JTHS, a TAKOX BPaH-
110 6 TOJIMHI, TIOCTYTIOBO ITiABHIIYIOUHCH
09, 12,1 15 roquHi aHs (AuB. TaOI. 2).
CepenHe 3HAYCHHS TEMIIEPATypH IIKipU
Ha JIISHIN Ta30BOi KIHIIBKU MPOTSIOM

no6u cranoBwio 16,9 °Ci Oyno aHaso-
TIYHUM, SIK 1 Ha TPYIHIA KIHIIiBIII.

Binbin cTano BUSBHIACH TEMIIEpa-
Typa Ha OUISHII IIKIpU TyayOa JIaKTy-
FOUMX KOpIB, HE JMBJSYUCH HA CYTTEBI
3MIHH TEMIIEPATypH MOBITPSI B IEPILIOMY
KopiBHMKY. Temmeparypa 1kipu Tyiyoa
JIAKTYFOYMX KOPIB B CEPETHLOMY 3a 100y
cranoBwia 24,2 °C, MiJBUIIYIOYHCH 3
22 °C o 24 romuni i 1o 27,7°C o 12 ro-
quHi (muB. Tabn. 2). Chix BiAMITHTH,
110 3 AeB’ATOl TOaMHU aHA 10 18 romm-
HU BeYopa TemIleparypa HIKIpu Tyiyda
JIAKTYFOYMX KOpIB Oylla B CEepeIHbOMY
Ha 4,1 °C BUIIOI0, HIX Yy HIYHI TOJHMHH.
CepeziHs TeMmIieparypa MIKipyu Ha JTiISH-
i TyJayOa JaKTYyHOUYHMX KOPIB CTaHOBHJIA
24,4 °C, i Oyna 3HAYHO BUILOK 3a aHa-
JIOTTYHI TIOKa3HUKM Ha JIISHII TOJIOBH,
M1, TPY/IHIH 1 Ta30BIH KiHIIIBKaX.

KiniHiyamii craH MOJIOYHOI 3aJI03H
KOPIB OLIHIOIOTh 3a IMOKA3HHUKOM TeMIle-
patypu, ska 3HAYHO 3pOCTae MijJ 4ac il
3aXBOPIOBaHHS. BCTaHOBIICHO, 1O TEM-
reparypa IIKIpH Ha JUISHII MOJOYHOT
3aJ103H JIAKTYFOUHUX KOPIB TIPOTATOM JTIOOH
sMinroBasiack Bix 21,2 no 30,7 °C 1 Ouib-

2. TemnepaTtypu mkipu pi3HHX IiISHOK TiJIa JIAKTYIOUHX KOPiB 32 HU3bKOI
TeMneparypu nositps (kopisuuk 1), °C, M +tm, n =35

Hepiox xo- Jinsuka Tina

CIIIPKCHb

(4ac 100w, S—— s TpyIHa Ta30Ba Tyny6 MOJIOUHA
ro[[,) KIHI[IBKa KIHITIBKa 3aji03a

9 16,67+ 1,73% | 2593 +2,48 | 20,50+2,99 | 20,43+2,07 | 2597 +091 | 28,53 +122

12 23,03+£0,59 | 27,67+0,70 | 20,07+229 | 19,50+4,40 | 27,73+029 | 27,00+2,08

15 25704231 | 27,17+0,63 | 21,77 1,11 | 23,27+135 | 2693+0,57 | 30,70 0,76

18 20,17+1,95 | 21,83+ 1,08*% | 12,17+ 1,91* | 13,97 +3,83* | 2520+0,51 | 21,23+ 1,90*

21 16,80 +2,82% | 22,23+ 1,40* | 12,00+ 1,02% | 10,63 + 1,25% | 22,70 + 1,48 | 20,70 +0,49*

24 20,07 +0,66 | 22,07 +0,64* | 13,57 +0,96* | 17,50 +0,80% | 22,03 0,11 | 24,77+ 1,55*

3 20,80+0,92 | 22,10+ 1,35% | 13,97 +0,23* | 1590 +0,44* | 22,17+0,51 | 22,77 +0,95*

6 18,07+2,08 | 2343+ 1,81 | 13,87+2,07% | 13,83+ 1,54* | 22,47+ 1,06 | 23,23+ 1,39*

zbfﬁ)yeﬂ' 20,16+ 1,63 | 24,05+£1,26 | 16,04=1,69 | 16,88+ 196 | 24,40 +0,68 | 24,87+ 1,29

Ipumitka: *- Buporigna pi3aui (P < (,05) NOpiBHIHO 3 TaHUMU O 15 TO/MHI JTHS
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II0F0 MIPOFO 3aJIeKala BiJl peXKUMY JOTH-
HSl KOPIB, HIXK BiJl TEMIIEpaTypy TMOBITPS
B KOPIiBHUKY. TaK, Micysi BpaHIIIHBOTO J10-
THHSI KOpIB TeMITepaTypa MIKipH MOJIOYHOI
3aJ1034 0 9 TOAMHI paHKy OyJia BUIIOIO B
1,3-1,4 pa3a, HiX y BeUipHi roauHu 0 18
i 21 romuHi (Tabmn. 2). CraGimbHO BHCO-
KOIO 3aJIHIANIach TEMIIeparypa MIKipH
MOJIOYHOT 3aJI03H Y KopiB 1 0 12 Ta 15
TOJIMHI JIHS, & TICJIA BOTO 11 3HAYCHHS Y
JAKTYIOUUX KOpIB 3HAYHO 3HIIKYBAJIach,
ocobmuBo o 18 romuHi (Ha 9,5 °C). Ilic-
JISl BEUIPHBOTO JIOTHHS KOpiB 0 21 roamHi
TeMIleparypa MKIpy Ha JUISHII MOJIOY-
HOI 32J1031 BUSIBUJIACH TAKOXK HIDKYOIO Ha
10,0°C,024 -na 59,03 Houi —Ha 7,91
0 6 romuHi paHKy — Ha 7,5 °C mopiBHAIHO
3 aHAJOTIYHMUM MOKA3HUKOM O 15 romausi
nHs (tabn. 2). CepenHst 1000Ba Temrie-
paTypa IIKipH MOJIOYHOI 3aJI03U Y KODIiB
cranoBuia 24,9°C 1 He BIIpI3HIIOCH Bij
AHAJIOTTYHOTO ITOKA3HUKA TYTyOa TBapHH.

OTKe, TOCIIHKEHHIMH BCTAHOBIIEH]
3HAYHI JO0OOBI KOJIMBAaHHS TEMIICPATYPH
MOBITPS B KOPIBHHUKY KapKaCHOTO THITY
i3 METaJeBUX KOHCTPYKIIH, a TaKoX
IIKIPH Ha PI3HUX JIISHKaX Tila Jak-
TYIOUHX KOPIB Ta BHUSBICHO iX 3B 30K
3 TEMIIepaTypor0 30BHIIIHBOTO CEpero-
BUIIIA, 2 MOJIOYHOI 3aJI031 — 3 TIPOLIECOM
NOHHS TBapuH. 3HIDKCHHS TeMIIepa-
TypH WIKIPW Ha PI3HUX JUISHKAX Tijia
JIAKTYIOUHX KOPiB, HMOBIPHO, € peakiii-
€10 Ha BII'€MHY TEMIIEpaTypy MOBITPs
B KODPIBHUKY 1 BUHHKA€ SIK pPE3yNbTaT
3MEHIIICHHS TEIUIOBia4l B OpraHi3mi
3a paxyHOK 3HIDKCHHS HAIIOBHIOBAHO-
cTi KpoBOHOCHHMX cynuH (Dibirov, 2013;
Dybyrov, 2013).

Bkazanuii BHUCHOBOK IIIOJIO 3aJI€XK-
HOCTI TeMITEpaTypH IIKipH Ha OKPEMHX
JUISTHKAX Tija y JIAKTYFOYMX KOPIB Bij
il 3HAYEHb Y MOBITPI MIATBEPHKEHO pe-
3yJlbTaTaMH JOCIHIIKCHb Ha TBapHHAX,
[0 YTPUMYBAJINCH Y 1HIIOMY MOIIOHO-
MY KOPiBHUKY KapKacCHOTO THITY.

[MokazaHo, mo 10060Ba TEMIeparypa
MIKIpHU B JUISHII TOJOBH JIAKTYIOUUX KO-
piB 3a yBeCh MEPioj TOCHIHKEHb MpaK-
TUYHO HE 3MIHIOBAIACH, 3aJUIIAIOYHCH
crajom B Mexax Bim 14,3 mo 17,0 °C,
HE JUBILTYHNCH HA Te, IO TeMIIepaTypa
MOBITPSI B KOPIBHUKY MPOTSITOM J00H,
3HIKyBajack 10 -2,6 °C (tabdmn. 3).

3HWKEHHS HIYHOI TeMIIepaTypH I10-
BITPS B IPYIOMY KOPIBHUKY O 3 TOMHI
10 0 °C 10 6 roguni panky no -0,39 °C
MIPaKTUYHO HE BILUTMBAJIO Ha i1 3HAYCHHS
Ha IIKipi FOJIOBHU 1 CTAHOBHJIO BiTOBI/I-
HO 14,671 14,3 °C.

Temmeparypa MIKipy B JIJSHIN IAT
y JIAKTYIOUMX KOPIB 332 HU3BKOI TeMIie-
paTypH IOBITpSI B APYrOMY KOPIBHUKY
TaKOXX HE 3MIHIOBaJach MPOTATOM A00U
i OyJa HaWHMKYOK O 3 TOAMHI HOYI, a
HAWBUINOK — 0 6 TOAMHI PaHKy (IHB.
Tabin. 3). OfHaK B ICHHI Ta BEYipHi ro-
JIUHY 11 TOKa3HUK (PI3UUHOT TepMope-
TYJISMIT Y TAKTYHOYHX KOpiB OYB BUIINM,
HIXK TeMIlepaTypa IIKIpH B IUISHII TO-
noBu. [Ipu mpoMy cimif 3a3HAYHUTH, IO
TeMIeparypa MKipd B JUISHI AT y
KOpIB, SIK 1 Ty/ly0a BUSBHIIACH 3HAYHO
BHIIOI0 B cepefHboMy Ha 6,2 1 4,3 °C
MOPIBHSHO 3 aHAJIOTIYHUMH TOKA3HHIKA-
MH IIKIpH TPYAHOT 1 Ta30BOT KiHIIIBOK.

Temmneparypa IIKipy B IUISHIN TPYI-
HOI KIHIIIBKH Yy KOpPIB 32 HU3BKOI TeMIIe-
paTypH MOBITPS Y CEPEIHBOMY CTAHOBH-
nal3,8 °C, migsumiyrounch 10 18,1 °C o
12 romuHi aust (auB. tadn. 3). Cmin Bin-
MITHTH, [0 TEMITEpaTypa IIKIpH B JIsH-
i TPYHOI KIiHIIIBKU Y JIAKTYIOUHX KOPIB
MPOTSIrOM JI00W Yy Pi3Hi Mepiomu I0CHi-
JOKEHb TIPAKTHYHO HE 3MIiHFOBAJIACK.

Temmepatypa MmKipH B JUISHII Ta30-
BOT KIHI[IBKH Y KOpIB, SIKi TiepeOyBalii y
IpyroMy KOPiBHUKY, 3@ HH3bKOi TeMIIe-
parypH HOBITPS JACIIO BiPi3HIETHCS Bl
AHAJIOTIYHOTO MOKa3HUKA TPYIHOI KiH-
IIBKH, 3HIDKYFOUUCH Y BEUIpHI Ta HiYHI
roguuu g0 12,7 1 14,3 °C (ta6n. 3). B
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IHIMH yac 100M, 0cOONMBO B OOIIHIO
Mopy LeH MOKAa3HUK Y JIAKTYIOUHX KO-
piB 3poctaB 10 24,1 °C, mo xopeiroe i3
MiABHIICHHSIM TEMIIEPaTypy IMOBITPS B
KopiBHHKY. JloO0Ba quHaMiKa TemIepa-
TYpH HIKipH B JUISHII TyTy0a y JIaKTy-
FOYUX KOPIB 32 JIii HU3bKO1 TeMITepaTypu
MOBITPsI HE IIEPEBHUINyBalla B Cepel-
HbOMY 3HadeHHs 21,8 °C i konmBanach
npotsiroM joou Big 19,7 mo 24,1 °C.
AHai3 pe3yJabTaTiB JOCIIKeHb MOKa-
3aB, IO TeMIIEpaTypa IIKIpY B JIISHII
Tyly0a y JaKTyIOYHX KOPIB MEHIIIOIO
MIpOI0 3ajie)kalia BiJi TeMreparypu Imo-
BITPSl Y KOPIBHUKY 1 BUSBHJIOCH O1IBIII
cTaOIIbHO0, HIXK 11 3HAYCHHS Ha MIKIipi
B JUIAHII roioBu Ta 1mwmi. OneprkaHHi
JlaHi BKa3yIOTh Ha 31aTHICTH JIAKTYIOUX
KOpIB 32 HU3BKOI TEMIIEpaTypH MOBITPS
B KOPIBHUKY IiITPUMYBATH BUIILY TEM-
neparypy TyiayOa Ha BiJIMiHY BiJ rojio-
BH, IIXT Ta 0COOJIMBO KIHIIBOK.
BcranosneHo, 1110 Temreparypa mkKi-
PH B JUISHIN MOJIOYHOT 3aJI03H Y JIAKTY-
FOUUX KOPIB, SIKi 3a3HABAJIN BILTHBY HU3b-
KOI TeMITepaTypH MOBITPsI 1 3HAXOIIIIHCH
y IpyroMy KOPiBHUKY, BUSIBHJIACH, 3HAY-

HO BHIIOKO MOPIBHSHO 3 11 3HAYCHHSAMH
Ha TOJIOBI, KT Ta KIHI[IBKaX.

CepenHe 3HAYCHHS IIHOTO MOKA3HU-
Ka y JIAKTYIOUHX KOPIB BUSIBUIIOCS BH-
M y 1,6 pasu MOpiBHSIHO 3 aHAIOT1Y-
HUMH TaHUMHU IIKipH TOJIOBH, ¥ 1,7 pa3a
— rpyaHoi, y 1,5 pa3a — Ta30B01 KiHIliB-
KM 1 HE BIPI3HSIOCS BiJl TEMIIEPATypH
HIKIpH TyITyOa.

Curiz TakoXK 3a3HAYUTH, IO TEMITepa-
Typa IIKIpH B JUISHIN MOJOYHOT 3251031
Y JIAKTYIOUUX KOPIB, IO YTPHMYBAJIHCh
y JIpyroMy KOPIBHHKY, K 1 y TBapuH
MEpIIOT0 KOPIBHHUKA ITiJBUIYBATACh
nepen DOTHHAM Ta miciist Hporo. [1po me
CBIIYATh PE3yNIBTATH JOCIIIKCHB ILOTO
MMOKa3HUKA Y JIAKTYFO4YHX KopiB 0 12, 15
1 18 roauHi 10O MOPIBHSHO 3 PE3yib-
TaTaMu JOCIIDKCHb Y TBapUH IIiJ] 4ac
BIJIMOYMHKY Y OOKCaX B HIUHI TOJMHH.

OTxe, TPOBEICHUMH OCIIKEH-
HSIMH BHSBJICHO 3QJIC)KHICTh TeMIIepa-
Typy WIKIpW Ha PI3HUX JUISHKaX Tijia
y JaKTyIOUUX KOpiB BiI TeMIeparypu
30BHIIIHBOTO 1 BHYTPINIHBOTO MOBITPS
3a iX yTpUMaHHS B KOPIBHHKAX KapKac-
HOTO THUITy OCOOJHMBO 32 HU3BKUX 3HA-

3. TemnepaTypa mkipu pi3HUX JiISTHOK Tijla JIAKTYIOYHX KOPiB 32 HU3bKOI
Temuneparypu nosirpsi(kopisuuxk 2), °C, M £ m, n =5

Iepion no- Jinsnxka Tina

CJIITI KEHD,

RO, | ronosa wn | i | e | P | e
9 16,97+ 1,56 | 21,43+ 126 | 12204223 | 12,00+ 1,14 | 21,43+2,03 | 21,87 +2,96
12 15,60+3,61 | 21,90+0,19 | 18,07+ 1,61* | 24,13+4,13 | 21,93+0,72 | 29,17+ 0,96
15 16,50+ 1,03 | 18,83+ 1,59 | 13,50+ 1,27 | 18,83+ 1,95 | 20,67+0,67 | 28,87 +2,54
18 16,60+ 1,87 | 18,13+0,70 | 12,87+ 1,07 | 14,77+ 1,81 | 20,73+ 1,25 | 21,47 +0,78*
21 17,03+ 1,25 | 20,90+ 1,46 | 13,57+0,20 | 13,80 + 1,48* | 23,70+ 1,59 | 20,47 +0,71*
24 16,97 +4,09 | 18,93+0,33 | 12,50+ 1,54 | 12,67+0,72* | 19,73+ 1,36 | 16,97 +2,80*
3 14,67+0.27 | 17,93+ 1,05 | 12,87+0,29 | 14,27 +0,62* | 22,43+ 1,33 | 22,97 +0,90
6 1433+ 1,88 | 22,60+2.27 | 14,80+ 1,63 | 16,19+0.22 | 24,07+2.24 | 22,97 +2,65
zbf)‘h’dp;ﬂ‘ 16,08 1,95 | 20,08+ 1,11 | 13,80+1.23 | 15,80+ 1,51 | 21,83+ 1,40 | 23,09+ 1,79

Mpumirtka: *- uporigna pisuuis (P < 0,05) mopiBHSIHO 3 1aHUMH 0 15 romuHi THs
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YeHb JaHOTO MOKAa3HUKA MiKPOKITIMATY.
Bkazani 3MiHH TeMIIepaTypu MIKipH
y JIaKTYyHOUUX KOPIB 3a HU3BKHX 1 0CO-
OJIMBO BiJ’€MHHUX TEMIIEpaTyp MOBITPS,
HMOBIPHO, € PeakKIi€elo TBAPUH Ha 3Mi-
HY IBOT0 (hi3MYHOTO (haKTOPy MOBITPS 1
3abe3mneuye 3HKEHHS POIIECIB TEII0-
00MIHY MIX OpraHi3MoM i1 TOBITPSIHUM
CepeIOBHIIEM.

Peakiiiss JTakTyrO4MX KOpIiB Ha JIiO
HHU3bKHUX TEMIIEpaTyp TOBITPs 3a yTPH-
MaHHsI y KOPIBHHUKAX KApKaCHOTO THITY
MPOSIBJISATIACH 3MIHOKO 1X TOBEAIHKH
npoTsiroM 106u. JIOCTiDKeHHSIMU BCTa-
HOBJICHO, 110 3HMKEHHS TeMIIEpaTypH
MOBITPS B KOPIBHHUKY BILTHBAJIO HA CIIO-

JKMBAHHS KOPMY JIAKTYIOUHMH KOPOBa-
MH [IPOTSITOM JI00H 32 BIJIBHOTO JIOCTYITY
JI0 KOPMOBOTO CTONy. He BHKIHOYEHO,
10 HA IeH MOKA3HUK BIUIMBAIH TaKOX
PSIT €JIEMEHTIB TEXHOJIOTIYHOIrO Mpo-
necy. HalOumpIny KinbKicTh KOpiB — 65
TOJIB, SIKi CIIOKUBAJTIKA KOPM 3apEeCTpO-
BaHO Y KOPIBHHKY ITiCJIsI IEPIIOTO 1 Ipy-
roro JoiHHs 0 9 1 15 roauHi, o0 CKJIAI0
26 % Bix 3araJibHOI KUIBKOCTI KOPIiB B
TeXHoJor14HI rpymi. [licas BedipHbOTo
JIOTHHS 0 21 TOAMHI KITBKICTh KOPIB, K1
CIIOXKMBAJIA KOPM 13 TOMIBEIBHOIO CTO-
JIy, X0U JICIIO 3MEHIIHIACh 10 47 romiB
(19 %), ane Oyna 3HAYHO BHIIOIO, HIX Y
HIYHI Ta BPaHIIIHI TOIUHU (Tab. 4).

4. IloBeainka JaKTYIOUHX KOPiB 32 HU3bKOI TeMIepPaTypHu NOBITPs
(xopiBauk 1), M + m, n = 246

Tepion xoci- EnemenT noseginku
JOKEHD (YaC | criosuBa- BiJIOYNBAIOTH PYXaloThcs | IIOTH | IEPEIKOBY-
1001, TO1L) | 1oty KOPM |  jeskaun CTOSUH IO CeKIIii BOLY I0Th KOPM
9 65 162 8 7 4 56
26 65 4 3 2 23
= 30 152 52 9 3 55
12 62 21 4 1 22
15 65 76 86 13 6 101
26 31 35 5 2 41
18 33 149 53 9 2 76
13 61 21 4 1 31
51 47 89 88 12 10 67
19 36 36 5 4 27
o4 25 152 65 3 1 101
10 62 27 1 0,5 41
20 177 42 6 3 93
3 8 72 17 2 1 38
6 60 110 59 13 4 75
24 45 24 5 2 30
Y cepen- 43 133 56 9 4 78
HBOMY 17 54 23 4 2 32

Ipumitka: B Tabnuisix 4 1 5 B uncenbHUKY HaBEICHO KITbKICTh TOJTIB, Y 3HAMEHHKY BiJICOTOK JI0
3araJbHOi KUTBKOCTI KOPIB y TEXHOJIOTIYHIN IpyTi
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[ToniOHy 3aKOHOMIpHICTH BCTaHOBJIC-
HO 1 111010 KUJTBKOCTI JIAKTYFOUHMX KOPIB, SIKi
BianounBany B 00kci. ITokazaHo, 110 Haii-
OLJIbI1Ia KUTBKICTh JIAKTYFOUHX KOPIB 13 246
TOJIIB, IKHX YTPUMYBAJIH y CEKIIil IepIo-
TO KOpIBHHKA, HE JIMBJISTYMCh HA HHU3BKY
TeMIIepaTypy TOBITPS, BIAMOYMBANIA Jie-
JKauu y OOKCI ITiCTIsI CIIOYKMBAHHS KOPMY Ta
Bozu. Tak, micyst BpaHIIIHBOTO JOTHHS KO-
PIB Liei TIOKa3HUK 0 9 rouHi CKiIaB 65 %
TBApHH BiJ] 3arajbHOIO MOTOMIB’S B TEX-
HoyoriyHii rpymi. Ilicnsa mporo ix Kisb-
KicTh 0 12 roavHi JHSA TaKOXK 3AIULLATIACH
BUCOKOIO (62 %), a IMOTiM 3MEHIIWIACh
OLIBII HK Y 2 pa3H Miclist 001AHBOIO JTOTH-
Hs (Ta0m1. 4). OJJHOYACHO 3 1M KUTBKICTh
TBapHH, SIKI BIIMOYMBAIN CTOSTYH Y CEKITIT
30UIBIIIIACE 10 35 %. 3roxoM OUIBIIICTE
JIAKTYHOUMX KOPIB y CEKIl BiAMOYMBAIA
JeXxadn y OOKCI, 1110 1 3yMOBHJIO 3pOCTaH-
Hi iX KiUbkocTi 10 149 romis o 18 roguui
Bedopa. Le ckimaino 61 % xopiB Bif 3araib-
HOI YHCEILHOCTI ITOTOMIB ST B TEXHOJIOTIY-
Hilt rpymi. [Ticys BedipHbOTO JOTHHS KOPiB
0 21 roauHi OUTBINICTH TBAPUH CIIOYKHBA-
J1a KopM a00 BIJIIOYMBAIIA CTOSTYN Y CEKITIT
Tmicyst Toxmiesi. B HiYHI rOqUHM Ta BpaHIIi
NepeBaKHa OUTBINICTh JAKTYFOUMX KOPIB
HE JIMBIIIYMCh HA HU3BKY TeMIIeparypy
TIOBITPsI BIIIIOYMBATIA JIEXKAUH Y OOKC, 1110
cTa”oBWIIO BijmosigHo 152, 1771 110 ro-
B, a0o 62 1 45 % BiIIOBIAHO BiJ iX YH-
CEJIBHOCTI Y CEKIIii.

BceranosiieHo, 110 He IUBISYKMCH Ha
HAsIBHICTh 3HAYHOT TUIOIIII IMi/JTOTH Y CEK-
i1 77151 JTAKTYIOUUX KOPIB, SIKa CTAHOBHJIA
7,5 M? Ha TOJIOBY, 3@ HM3BKOI TEMIIepary-
M TIOBITPsI Y KOPIBHUKY, TPOTATOM JTOOH
HE CIOCTEpIraiu BUCOKY PyXOBY aKTHB-
HICTb. TBapWHM OLIBIIIE BiIOYHBAIIH JIe-
JKadK y OOKC1 a00 CTOSIUM Y CEKIIiT 1 JIuIIe
y 3-5 % KopiB Bix iX 3aragbHOI KITBKOCTI
B TEXHOJIOTIUHIM Tpymi pyXaiuch (IUB.
Tabn. 4). BogHouac y pi3Hi nepioau 100u
IX KUIBKICTh 3aJIMIIATach BiAHOCHO CTa-
0111bHO0, O1IHM3BKO0 4 %, HE IUBJISYNCH HA

MIPOBE/ICHHS TEXHOJIOTIYHUX ONepariii —
po3mada KOpMy, TOiHHSI, BUIAJICHHS €KC-
KPEMEHTIB, KOHTPOJIb KJTIHIYHOTO CTaHy.
[lomo KITBKOCTI JIAKTYFOYMX KO-
piB, IO CITOKUBAJIM BOMY 13 TPYHOBHX
ABTOHAITYBAJIOK, TO BHSIBIICHO, IO ILICH
MOKA3HUK 3HAYHO 30LIBIIYBABCS MICIA
CIIOKUBAaHHS KOPMY 1 CTaHOBUB B ce-
penaboMy 2 % Bij 3arajbHOI YHCIICH-
HOCTI TIOTOJIIB’Sl y TPYIIi, 3MIHIOKOYHCh
npoTsiroM 06w Bif 1 10 4 % (Tadm. 4).
KinbKkicTh  JaKTYrOYMX KOpIB, SIKi
CIIOKUBAJIH KOPM i3 KOPMOBOTO CTOIY, Y
JIPYTOMy KOPIBHHUKY TICJIS BPAHIIIHBOTO,
001THHOTO 1 BEYIPHLOTO JIOIHHS HE JWB-
JSTYMCH HA HU3BKY TEMIIEparypy MOBITps
craHoBuIIa BixnoBinaHo 27 %, 22 %123 %,
MPAKTUYHO HE BIJPI3HSAIOUKCH Bif iX 4H-
CEJBHOCTI 33 YTPUMAHHS y TIEpPIIOMY KO-
piBHUKY (Tabu. 5). B iHIm nepioau poci-
JOKEHb KUTBKICTh TBAPHH, 5K CIIOXKHUBAIH
KopM Oyria 3HAYHO MEHIIIOIO 1 CTAHOBHIIA
Bix 5,5 10 20 % Bij iX 3aranbHOT KUIEKOCTI
B TEXHOJIOT14HIH rpymi. He muBissanch Ha
HHU3BKY TEMITepaTypy MOBITPs OUTHIIICT
JIAKTYHOYHX KOPIB, TIepeOyBarouH y CeKIil
JPYTOro KOPIBHUKA, BiIITOYMBAIIA JICKATH
y Gokci. X kinpKicTs 3Ha4HO 3pocTana 3 9
TOJIMHU paHKy 110 12 romuau st Ha 36 %,
a motiM o 15, 18 1 21 roauui craHoBwiIa
BianosigHo 47, 58 1 27 % Bix 3arajbHOI
KUJTBKOCTI TBapUH B TEXHOJIOTIUHIN TPYIIL.
He nuBmsrauce Ha HHU3BKY TeMIIEparypy
NoBITPst 0 24 1 3 ToAMHI HOYi, OUTHIIICT
JIAKTYHOYHUX KOPIB y JPYrOMY KOPIBHHKY,
BIINOYMBAIIA JIS)KAYH Y OOKcax, a iX Kijib-
KICTh CTaHOBMJIA BiAmoBigHO 68 1 67 %.
OpeprkaHi JaHi CBiT4aTh PO BILIMB
HU3BKOI TEMIIepaTypH IOBITPS HA IO-
BE/IHKY JIAaKTYIOUHX KOpIB, OCOOJIMBO
BICHB, IO MPOSBISUIOCH y 3HIDKCHHI
KUTBKOCTI TBapHWH, K1 BIIMOYMBAIOTH Y
OOKcax Jie)Kaud 1 30UIBIIEHH] THX, SIK1
BIJIMOYMBAIOTh cTostuM (Tabn. 5). Tak,
MPOTSIrOM 00K B OKpEMi 4acoBi TepMi-
HU KUTbKICTB JIAKTYIOUHX KOPIB y APYTO-

130 | ISSN 2663-967X

YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK

Vol. 11,Ne 1, 2020



/loboea nosediHka ma memnepamypa mina AaKMyr4Ux Kopie 30 HU3bKoi memnepamypu ...

5. IloBeiHKa JIAKTYIOUHX KOPIiB 32 HU3bKOI TeMIIepaTypH MOBIiTPs
(xopiBHUK 2), M £ m, n = 180

. EnemMent noBemiHku
Ilepion -
JIOCIIIKEHD CHOKMBA- BIIIOYMBAIOTH pyxa- — TIEPEKO-
(wac 106u, o1) | gory, KOPM | jesxaun CTOSTYU }Og]e)lifli?o BOXy Blzgg;[b

9 48 79 48 2 3 49
27 44 27 1 1 27
12 34 89 51 3 3 56
20 ‘80 28 1 1 31
15 39 84 50 3 4 49
22 47 28 1 2 27
18 21 105 42 6 6 71
12 58 24 3 3 39
51 41 49 70 12 8 74
23 27 39 7 4 41
o4 10 122 45 1 2 67
5,5 68 25 0,5 1 37
3 12 120 40 6 2 59
7 67 22 3 1 33
6 31 34 107 4 4 63
17 19 60 2 2 35
29 85 57 5 4 61

VY cepenabomy
16 48 31 3 2 34

MY KOPIiBHHUKY, SIKi BIZTIOUNBAJINA CTOSYH
y cekmii 30ibmyBangack Big 22 % o 3
ronuHi Hovi 10 60 % 0 6 TOIMHI PaHKY.
B iHII mepioau MOCIiPKEHb KUTBKICTD
KOpiB, sIKi BIAMOYMBAIA CTOSYH B OC-
HOBHOMY cTaHoBWiIa 25-28 %, miaBu-
IIyro4nch 10 39 % o 21 roauni Bevopa.

OTxe, BpaXOBYIOUH CEepe/HI 3HAUCH-
HS JOCIIJKEHUX €EJEMEHTIB MOBEIiH-
KH JIAKTYIOUMX KOPIiB MPOTSIroM 100w,
y JpyromMy KOpPIBHHUKY MOXXHa 3pOOWUTH
BHCHOBOK, 1110 32 HU3bKOI TEMITEPaTypH
MOBITPS KITBKICTh TBAPHUH, SKI BIAMOYH-
BaIOTh JICXKAYH 3HIKYETHCS, a CTOSIUU Y
ceknii — 30iIbImyeThes. logo mokas-
HUKA HAsSBHOCTI KYHKH y JAKTYyHOUHX
KOpIB CJIiJ] 3a3HAYKUTH, 110 HOTO 3HAYCH-

Hs, sike craHoBmio 34 % Bij 3arajib-
HOT KUIBKOCTI TBApPHH y TEXHOJOTIYHIH
rpyIi, BiJNOBIAJI0 BCTAHOBJICHIH HOP-
Mi (30-33 %) i 3MiHIOBaJach MPOTITOM
nmo6u Bix 27 no 41 % (tadm. 5).

TakyuM 4MHOM 3a HU3BKO1 TeMIIepary-
PH 30BHIIIHBOTO 1 BHYTPIIIHLOTO TOBIi-
TPS y JTAKTYIOYHX KOPIB 32 iX yTpUMaHHS
Yy KOpIBHUKY KapKacHOTO THITYy 3MiHFO-
€TBCSI TOBCIIHKA, IO IIPOSIBISIETHCS
30UTBIICHHSIM KiJIBKOCTI TBApHUH, SIK1 BiJl-
MIOYUBAIOTH CTOSYH y CEKIii, 3MCHIIICH-
HSAM YHCEIBHOCTI TBApHH, IO JICKATh
y OOKcax, 1 XapaKTepU3yeThCs HU3BKOIO
TEMIIEPaTypOr0 MIKipH OKPEMHX YaCTHH
TiJIa — TOJIOBH, IPYIHOI 1 Ta30BOT KiHIIi-
BOK, 1M1, Ty/Ty0a 1 MOJIOYHOT 3aJ103H.
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Bucnosexu i nepcnekmuéu

BcTaHOBIICHO 3aNEKHICTH TEMITepa-
TYpH TIOBITPS B KOPIBHHKAaX KapKaCHOTO
THITY i3 METAJICBUX KOHCTPYKIIIH Bifl TeM-
Meparypyd  30BHIIIHBOTO  CEPEeOBHINA,
3HAYCHHS SIKOi B XOJIOMHHUI TIEpiof POKY
3HIDKYETBCS IO MEXI TepMOHEHTpaITh-
HOI 30HH, IO HETaTHBHO BIUIMBAaE HA
TeMIIepaTypy IIKIpH B JUISHIN TOJIOBH,
1M1, TPYAHOI 1 Ta30BOI KIHIIIBOK, Ty;Iy0a
1 MoJo4HoOI 3ano3u. Husbka Temmeparypa
TIOBITPST y KOPIBHUKY KapKacHOTO THITY 32
BEJIMKOTPYIIOBOTO  OE3IpHB’SI3HO-O0KCO-
BOTO YTPUMAHHS JIAKTYFOUMX KOPIiB 3HU-
JKY€E PyXOBY aKTHBHICTb TBAPHH, 30LThIITYE
KUIBKICTB TIOTOJIIB S, 110 BIAIIOYMBAE CTO-
SIYM 1 BMEHIIYE THX, 110 JIeXKaTh Y OOKcaXx,
32 ONTHUMAIBHUX 3HAYECHb CIOXKUBAHHS
KOPMY, BOJIH 1 KyBaJILHOTO PeIICKCY.

[lepcneKTHBOO MOJANBINNX TOCIi-
JDKCHb MOXYTh OYyTH EKCIIEPUMCHTH
[IO0 BIUIMBY HHU3BKUAX TEMIIEpaTyp
MOBITPST HAa KJIHIKO-IeMaToJIOrvHI Mo~
Ka3HUKU Ta MPOIECH TEIDIOOOMIHY Y
JAKTYIOYHX KOPIB 332 BEIHKOTPYIIOBOTO
0e3MpuB’sI3HO-00KCOBOTO YTPUMAHHS Y
KOpIBHHKaX KapKaCHOTO THITY.
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Abstract. The temperature of the frame cowshed type of air intended for unleaded boxing re-
tention of lactating cows, as well as the behavior and skin temperature of animals at low air tem-
perature were investigated.

It was found that with a decrease in ambient air temperature during the day from - 8.0 to -
22.6 °C, the air temperature in the first cowshed, calculated on 1000 lactating cows, decreased
from 9.7 to - 0.39 °C, and in the second - from 2.49 to - 2.62 °C. In lactating cows, which have been
exposed to low air temperature for a long time, the temperature of the skin on the head, neck, tho-
racic and pelvic limbs, trunk and mammary gland, whose value averaged 24.9-16.0 days in different
parts of the animal’s body, is reduced ° C in the first barn and 21.1 - 13.8 °C in the second. With the
decrease in the air temperature in the cowshed to below-zero values, the skin temperature in the
breast section in lactating cows dropped from 30.7 to 17.0 °C, and in the trunk area from 27.7 to
19.7 °C and was higher than the skin head, neck, thoracic and pelvic limbs. In lactating cows, the
skin temperature at the head, neck, thoracic and pelvic extremities during the day also decreased
and depended on the air temperature in the cowshed.

It was found that with decreasing air temperature in the cowshed during the day in the study
groups, the number of animals resting while standing or lying in the box increased, but the number
of lactating cows consuming feed and water and moving along the section decreased. It is recom-
mended to use the obtained results to improve the unboxing method of keeping lactating cows in
frame cowsheds at low ambient air temperatures.

Keywords: cowshed, lactating cows, behavior, temperature, skin
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AHomayia. 3a 3acmocy8aHHA 00 OCHOBHO20 PAUiOHY CBUHAM HQA OOPOWYBAHHI
Kopmosux 0obasok LG-MAX i Cen-llnekceipo2iOHO y 00CniOHUX epyrnax MOpieHAHO 3
MaKuUMu 'y KoHMposi 6inbwiumu 6yau noKasHUKU: #Ueoi macu ceuHell y KiHyi 0ocsnidy
(155 0i6) y epynax A, A, i A, 6idnosioHo Ha 4,92 %, 14,95 %, i Ha 7,79 %; abcomnomHoao
npupocmy eidnoeidoHo y epyni [, — Ha 5,47 %, y epyni 4, — Ha 17,05 %, iy epyni A, —
Ha 8,50 %; sidHocHo2o npupocmy ceurell y epyni [, — Ha 0,97 %, y epyni [, — Ha 5,06 %,
ay epyni [, — Ha 1.83 %; cepedHbodobosozo npupocmy y epyni 1, — Ha 5,47 %, y epyni /1,
—Ha 17,04 %, iy epyni [, — Ha 8,51 %; 3abiliHoi macu y epyni [, — Ha 5,31 %, y epyni 1, —
Ha 1,46 %, i y epyni 13 — Ha 9,05 %; doexcuHu oxonodxceHoi mywi'y epyni [, —Ha 2,71 %,
y epyni [, — Ha 4,54 %, i y epyni [, — Ha 3,43 %; nnowi «m’a308020 siukax» y epyni [, —
Ha 6,61 %, y epyni [,— Ha 7,93 %, i y epyni 13 — Ha 4,99 %; moswuHu wnuky y epyni [, —
Ha 16,32 %, a y epyni [, — Ha 6,95 %; 308HiWHb020 8u2nady m’aca y epyni [, — Ha 17,39
%, a'y epyni [, — Ha 10,87 %; cmary m’aca y epyni [, — Ha 13,95 %. BodHouac y epyni [,
6ynu 8ip02iOHO MeHWUMU MOKA3HUKU 3anaxy (apomamy) ma cmaky 8idnoeioHo Ha 23,40 %
i Ha 13,9 %; 3anaxy 6ynelioHy y epyni [,— Ha 20,8 %, cvaky, y epyni [, —Ha 21,74 %.

Knrouosi cnosa: Kopmosi 006asKu, c8UHi Ha Bopowy8aHHI, sidzodisesnsHi, 3a6iliHi
ma deaycmay,iliHi MOKA3HUKU, M’ACHi AKocmi cauHell

Axmyanvnicmo HICTh iX OpraisMy. 3acTOCYBaHHS TOTO

YM IHIIOTO BUAY JKHPY Yy TOMIBII BHU3HA-

OmHuM 13 BOKIIMBUX MAPAMETPIB MO-  YA€THCS IHOI CHPOBUHU Ta JOCTYIIHI-
JKHBHOCTI KOpMY € HOTO eHepreTH4HHi CTI0 Ha puHKy. OIHAK, IEpIIOYeproBO
piBeHb, 3aBISIKA SKOMY MIATPUMYETHCS — JKHP CHPUMMAETHCS SK JKEPENO eHeprii
picT 1 pO3BUTOK TBApHH, >KUTTEMSUIb- 1 HE TPUIUIAEThCS HAIEKHA yBara CKia-

* HaykoBuil KepiBHUK — JOKTOp BETepUHAPHUX Hayk, podecop C. A. Tkauyk
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Iy IDKEepena >KHpY, a caMe, 3 SKUX JKHp-
HUX KHUCJIOT CKJIAIAEThCS OIS UM JKUP Y
panionax. KpiM mporo mpoOaeMHUM 1~
TaHHSIM y TONIIBJIi CBUHEH € 3aCTOCYBAaHHS
KOPMOBHX JT00aBOK 13 BOIXOPOCTSIMH, IO
MICTSITh MOJIHEHACHYEHI1 KUPHI KUCIIOTH.

Bimomo, 1110 OpraHi3Mm JIFOAMHH 1
TBAapUH HE 3IaTHHH CHHTE3yBaThH He-
3aMiHHI JKHPHI KHCJIOTH 1 TOMY TOBH-
HEH OTPUMYBATH IX 31 CBOTO palioHy
(Beare-Rogers et al., 2011). V momine-
HacudyeHux xxupHux kuciorax (ITHXK)
— Omera-6 1 Omera-3, 1iHOJIEBa KUCIIOTa
1 O-JIHOJIEHOBAE BiANIOBIIHUMU BUXIiI-
HumH crionykamu (Rossi et al., 2010).
3okpema, kupHi Kucimotd Owmera-3
(efiko3alieHTacHOBA 1 JOKO3areKCcaeHo-
Ba KHCIIOTa) 3aCTOCOBYIOTBCS ITiJ] 4ac
po(iTaKTHKH 1 JIIKYBaHHS CEPIICBO-CY-
IUHHUX 3aXBOPIOBAHb 1 JETPECHBHUX
craHiB y yoaei (Ruxton et al., 2017).

VY 1iil cTaTTi HABOIATHCS pe3yibTa-
TH JOCIHIIKCHHS IIOJ0 3aCTOCYBaHHS
CBUHSM Ha JOpOLIYBaHHI KOPMOBHX
nobaBok LG-MAX Tta Cen-ITnekc. Kop-
MoBa Jo0aBka LG-MAX— moporiok
(3a PeecTpamiiHiM IMOCBIAYCHHIM Ha
npenapar LG-MAX), BracHuk — ¢ip-
Ma Omrek (CLIA), 3apeecTpoBaHMii
B Ykpaini 3a No AA—05713-04—15 Bin
25.02.2015 poxky. Jlamuii mnpenapar
MICTUTh B CBOEMY CKJIaJi BOIOPOCTI
Schizochytrium limacium Ta ekcTpaxt
po3mapuHy Rosmarinum officinalis.
LG-MAX - kopMmoBa a00aBka, M0 €
JUKEPEIOM  ITIOTIOBHEHHS  OpraHi3my
TBapUH IIOJIHCHACHYCHUMH >KUPHIUMU
kucioramu kinacy Omera-3, a came J0-
KO3areKCacHOBOIO, IO CIIPHUSE PO3BUT-
Ky HEpBOBOI CHCTEMH Ta MO3KY TBapHH,
MOKPAIICHHIO CTaHy MIKIpH Ta XyTpa,
CIIPHUSIE MiIBUIIEHHIO IMYHITETY Ta Mpo-
TU3amajJbHUM QYHKIISIM opraHiaMy. o
[BOTO Yacy 3aCTOCOBYBAJIH IO KOPMO-
By J00aBKY JJIsl TOMIBII cOOaK 1 KOTiB
(Tkachyk & Tkachuk, 2019).

[Ipenapar Cen-Ilnekc — ne mxepeno
opraHiuHoro ceneny. Mloro BHpOGISIOTH
MITaMUA JPDKIDKIB, IO BUPOILYOTHCS
Ha CEpeloBMINI 30aradycHoOMy celie-
HOM 13 3HIDKCHHM BMICTOM CIpKH, IO
MOCTIfHO KOHTPOJIOETHCSI. Y TpoIeci
JKUTTEISUTBHOCTI JAPIXKJIKI BUKOPUCTO-
BYIOTb cCelieH JUIs (OpMyBaHHS KJIi-
THHHUX KoMmmoHeHTiB. [Ipemapar Cen-
[Tnekc wmictute 1000 Mr/kr ceseHy.
binpmry wactky sikoro (98 %) cxmama-
IOTh CEJIECHOMETIOHIH 1 CEeJIEHOLMUCTEIH
(Tkachuk & Tkachyk, 2018).

3arajioM cydacHa KOHIICIIIS HayKH
TIPO TOIBITO CLITIBCHKOTOCTIONAPCHKUX TBA-
puH Tiependadae HayKoBe OOIPYHTYBaH-
Hs TOMIBMI I 3aCBOEHHS MAKCUMAJIBHO
MOXUTUBOT KUTBKOCTI TMOKUBHUX PEUOBHH.
JIoTpuMaHHS TaKoro IMJIXOMy € OJHHM 3
OCHOBHHMX HAIPSIMIB IMiIBUIICHHS IPOTYK-
TUBHOCTI CBHMHEW Ta IOJIIIIEHHS SIKOCTI
Mm’sica (Voietska et al., 2013)

Ananiz ocmanuix 00cioNceHv
ma ny6nikauiii

Buxopucranus Owmera-3 KUpHUX
KHCJIOT € e(EKTUBHUM pIIICHHSIM B
Cy4acHOMY CBHHAPCTBi, JIOIIOMArae
MaKCHMAJIbHO pealli3yBaTH TE€HETHY-
HUI TOTEHIIIa)l TBAPHH, PEIPOITYKTUBHI
BJIACTUBOCTI CBHHOMATOK 1 KHYpIB, MO~
KpaIllUTH IMyHHHH CTaTyC IOTOJIB’ S,
0COOJIMBO HOBOHAPOIHKECHHUX ITOPOCHT.
OnTUMaIbHUM PIIIEHHSIM Ui 3a0e3-
MICUCHHS TBAPUH HAHOUIBII Gi0JOTIYHO
aKTUBHUMH Ta HeoOXximummu Omera-3
JKUPHUMH KHCJIOTaMH, a caMe, T0K03a-
TEKCAEHOBOIO Ta EHKO3aIIEHTa€HOBOIO, €
BUKOPUCTAHHS PHOHOT KOPMOBOT 10OaB-
KH «ATpoMeray.

®daxiBIi pETENBHO CIIIKYIOTh 3a
pIBHEM JKHpPY B palliOHaX MOJOTHSIKY
CBHHEH 0COOMMBO 3a pi3HOro (¢isio-
JIOTIYHOTO CTaHy 1 3MiHU romiBm. [Ipu
IFOMY IIOBEICHA IOIIBHICTE BHKOPH-
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CTaHHS HEXap4OBOi COHSIIHUKOBOT OJIii
B TOMAIBII TMOPOCST IICIS BiATydYCHHS
3 METOK 3MEHILUEHHS HEeraTuBHOI il
CTpecy 1 TPHUCKOpEHHs IX amanTarii
JI0 HOBOTO THITY TOIIBII Ta MO3UTHBHO
BIUIMBA€ Ha iX MPOAYKTUBHICTh. Jlo-
CIIITHAKAMH BCTAHOBJICHO, IO Cepel-
HBOHOOOBHI MPUPICT MOPOCAT JOCIIA-
HOT IPYITH CTAHOBUB 566 T, 1o Oijble,
HDK y KoHTpom Ha 37 T abo Ha 7 %
(Kostenko & Sukhovukha, 2011).

OkpiM [BOTO, IHIIMMH JOCHITHHU-
KaMH JOBEICHO, 1[0 BUKOPUCTAHHS JIO-
COCEBOTO JKUPY IIiJ 4ac BUPOOHHIITBA
kopwMiB, sikuit Mictuth [THXKK Owmera-6
i Omera-3, MoKpairye BiATBOPHI SKOCTI
TBapHH, IMYHITET 1 BUX1Jl IOPOCHT.

PazoM i3 THM BHKOpHCTaHHS Ce-
JNICHBMICHHX KOPMOBHX JO0aBOK Y
CKJIaJli MPEMIKCIB 1 KOMOIKOpMIB st
MOJIONHSKY CBUHEH 3a0e3Ieuye ITiJBH-
IICHHS CEPeAHBOIOOOBHX IPHPOCTIB
KUBO1 Macu TBapuH Ha 12,2-17.7 %
(P <0,001), 3MeHIIIye BUTpaTH KOPMiB
Ha 1 xr mpupocty Ha 14,9-13,2 %, Ta
neperpaBHoro mnporeiny Ha 15,0-10,7 %
(Novhorodska, 2010).

Bonnouac y crionykax i3 He3aMiHHH-
MH JKHPHHMH KHCIIOTaMH (apaxigoHo-
BOIO, JITHOJIEBOIO, JIIHOJICHOBOIO) CEJICH €
«(haxkTopoM-3», KU BUKOPHCTOBYETHCS
JUIst IPOMINTAKTHKY 1 JIIKYBaHHS OLTOM’sI-
30BOT XBOPOOU TEJAT, ATHAT, OPOCAT. Y
KOMIUIEKCI 3 BitamiHoM E cenen mocrroe
AKTHUBHICTH ()ePMEHTIB, sIKi OCpYTh y4acTh
y CHHTE31 KOCH3UMY A, IO € OIHHUM i3
HAMBXIMBIIINX KaTali3aropiB 0OMiHY
peuoBuH (Pohodaev & Kondratov, 2009;
Pirova, 2012).

HaykoBuM 0OTIpyHTYBaHHSIM 3aCTO-
CYBaHHSI MIKPOBOZOPOCTIB, a came 30a-
ra4eHuX J[OKO30TEKCA€HOBOKO KHUCIIO-
TOIO Ta BIUIMBY IX HAa MPOXYKTUBHICTH
CBHHEH 3aliMalOThCs 3aKOPIOHHI BUCHI
(Moran et al., 2018). 3a orpumaHuMH
pe3yIpTaTaMd BOHH OIIIHIOBAJIH IIPO-

IYKTHBHICTh CBUHEH Ta CKIAIl KHPHHUX
KHCJIOT y M’si3aX 1 JHpi. Y pe3ynbrari
HE BCTAHOBJICHO BIPOTiIHOI PI3HHUII Yy
MOKa3HUKaX IPOMYKTUBHOCTI CBUHEH,
ayie TOBEICHO 3MiHU MPOQITI0 KUPHUX
KHCJIOT Y M’sICi Ta JKUPI, 0 3aJICKHUTh
1 Bix crari TBapuH. lle BKasye Ha Te,
o 0e3 3MiH y MPOXYKTUBHOCTI TBapUH
MOKHA JIOCSITTH BUCOKUX KOHIICHTPALIii
CHKO3aIeHTacHOBOI Ta JOKO3areKcae-
HOBOI JKUPHUX KHCIIOT y M’sICi Ta M-
MIKIPHOMY >KHP1 CBHHEH.

BonHowac moBemeHO, UyTIMBICTH
CBHUHEH J10 3MIH Y TOJIBJII CITiBBITHOIIICH-
HS )KUPHHUX KHCIIOT, II0, B CBOIO UEPTy,
3yMOBIIOE X HAJDKOIKEHHS B M)SICO Ta
IHINI TPOAYKTH 3abor0. Hes3pakarouu
Ha Te, MO puba BBAKAETHCS HaiOarar-
M JDKEPENIOM EHKO3aIleHTaeHOBOT 1
JIOKO3areKCacHOBOI KHCIIOTH, OOMEKCHE
ii BUKOPUCTAaHHS POOUTH MOPCHKi BOJIO-
POCTI JOCTYIHHM JDKEPEIOM JOKO3a-
TeKCa€HOBOI KUCIOTH Y TOIIBII CBUHEH
(Salem & Eggersdorfer, 2015).

ToMy MeTOI0 HAIIOrO OCHIIKEH-
Hs OyJ0 BHBYCHHS BIUTUBY KOPMOBHX
nob6aBok LG-MAX i Cen-ITnexc nHa
BiAromiBenbHi, 3a01iHi, M’SICHI SIKOCTI
CBHHEH Ta JIeTyCTalliifHy OLIHKY M’sca.

Mamepianu ma memoou
00CT1i0NCeHHS

3 METOK OI[IHKH BIUIMBY KOPMOBHX
J100aBOK, 1110 MicTaTs OMera-3 mosiHe-
HACHYeHI )KUPHI KUCIIOTH Ta CeJIeH, OyB
MPOBENCHNUI HAyKOBO-TOCIOAaPChKUI
JOCHII I yac BiATOMiBiII CBUHENU M-
CO-caIbHOI mopoan. JIociIHIX TBapuH
rOIyBaJIX JIBidi HA 100y CyXHUMHU TPaHy-
JIBOBAaHUMH KOMOIKOpMaMu 3a BIJIBHOTO
JOCTYILY JIO BOJIH.

CxemMa  HAyKOBO-TOCIOAAPCHKOTO
JIOCIiIy HaBeJeHa y Tabmuii 1.

TBapuHaM JOCIIAHOT IPYITH KOPMOBI
J00aBKH 3rofIOBYBajIM 13 KOMOIKOPMOM
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1. Cxema HAYKOBO-TOCIIOJAPCHKOIO JT0CTiTY

TToromis’st Iepionu (BiK, ai0)
Ipymna TBAPUH, | 3piBHSIL- . Bijrotipis
oL A [lepion noporuyBaHHS
KonTtponbHa 5 OP OP

OP+2,0r OP+2,0r

Hocninna -/, 5 J00aBKU JI00aBKH
opP LG-MAX LG-MAX

. (ocHOBHHIT OP+4,0r OP+4,0r

Hocminna —/1, 5 partion) J00aBKH n00aBKH
LG-MAX LG-MAX

OP+2,0r OP+2,0r

Hocninna -1, 5 JI00aBKH J100aBKH

LG-MAX i Cen-ITnekc LG-MAX i Cen-ITnekc

3 ypaxyBaHHSIM 3a0€3MeueHHs TOTPeOu
TBapuH y Owmera-3 moJiHEeHACHYCHUX
JKUPHUX KHchoTax (mo00oBa morpeba
ceuHell y Omera-3 moONiHCHACHYCHHX
JKUPHUX KHCIIOTaX CTAaHOBUTH 672 Mr).
Y 1 r nocnigHoi KOpMOBOI 100aBKH
Mictutbes 353 mr Omera-3 moniHeHa-
CHUYCHHX XHUPHHUX KHCIIOT).

MarepiaioM JOCTiKCHHS CIyTryBa-
I 3pa3Ku M’s130BOT TKAHUHH 3 HAHIIOB-
I0T0 M’ 513y CIIUHU (m. longisimus dorsi)
cBUHEH, BiiiOpani Ha piBHi 10—12 rpyn-
HHUX XpeOIiB miJ1 yac 320010 y KiHIl J0-
CJI1THOTO TIEPiOy.

Jl1s OIiHKKM BIArOMIBEIBHUX SKO-
CTell MOJIOAHSKY 3aCTOCOBYBAJIM CTaH-
maptHi  GOpMyad IS BHU3HAUCHHS
a0COIOTHOTO MIPUPOCTY CBHHEH, KT Ce-
PEeIHBOIOO0BOTO TPUPOCTY CBUHEH 3a
Mepiosl BiATOMIBI, T'; BIIHOCHOTO TpH-
pocty cBuHel, %.

3a0iliHi Ta M’SCHI SIKOCTI CBHHEH
Oy/ii BU3HAYCHI 32 HACTYITHUMH TIOKa3-
HUKaMU: rnepen3abiiiHa Maca, Kr; 3a0ii-
Ha Maca, Kr; 3a0iiHuid Buxim, %; OOB-
JKHHA HAIIBTYIIIi, CM; TOBIIMHA IIIUKY,
MM; TUIOIIA «M’SI30BOTO BiYKa», CM?.

JlerycrariiiiHy OLIHKY BapeHOTO M’s-
ca MPOBOIIUIH 33 HACTYITHAMH ITOKa3HH-
KaMH: 30BHIIIHIA BUTIIS, apOMaT, CMaK,
KOHCHUCTEHIIiSl (HDKHICTD, >KOPCTKICTB),

COKOBMTICTD, 3arajbHa OI[iHKa AKOCTI. Y
OyJIBHOHI 3 M’sica BHU3HAYAJIM: 30BHIII-
HIf BUIVIS, KOJIIP, TIPO30PICTh, apoMaT,
CMaK, HAaBapHUCTICTh, 3arajlbHy OLIHKY
AKOCTi. Y Jerycramii IpuiMaio y4acTh
5 nmerycraTopiB, sIKi 3aHOCHIIM OTpUMa-
Hi pe3yJbTaTH y JeryCTaliifHi JUCTH. 3a
KO)KHHM TIOKa3HUKOM 1 32 TPYIIOI0 BHBO-
JUBCS cepenHii 0a1. OLiHIOBaHHS MPO-
BOAMIIOCH 32 5-0aJIbHOIO MIKAJIOIO.

Craructuuny 0oOpoOKy pe3yibTariB
MPOBOAWIN 3 BUKOPHCTAHHSM f-KpUTE-
pito CTbIOZEHTa, 3aCTOCOBYIOUM CTaH-
JApTHUH MakeT mporpamu «Microsoft
Excel».

Pesynvmamu 0ocnionceHHs
ma ix 0620680peHHs

3 HaBeIeHUX y TaONHIL 2 pe3ysbTa-
TIB JOCJIIIKEHHS BUIHO, IO 3a ITOKa3-
HHUKOM YHBOI MACH MOPOCST Ha TIOYATKY
nJociiay (46 mi0) He BCTAaHOBJICHO CTa-
THCTUYHO 3HAYMMOI PI3HMII MIX J0-
CJTITHUMHU TPYIaMH 1 KOHTPOJIEM.

IToka3Huk XUBOI Macu CBHMHEH Ha-
npukiHm gocaigy (155 nid) y rpymax
I[l’ I, i I, BIJIMOBIIHO OyB BipoOTij-
HO OumpiuM Ha 4,92 % (P < 0,001),
Ha 14,95 % (P < 0,001), i Ha 7,79 %
(P <0,001) mopiBHSHO 3 KOHTPOJIEM.
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2. BiaroniBe/ibHi NOKa3HUKH MOJIOAHAKY cBUHeH, M = m, n =5

Ipymn
[Tokazuuku
IxonTponsHa I, 1, I,

HuBa maca, Kr: 13,0£029 | 13,17+0,17 13,12+ 0,06 1339+ 0,15
Ha [0YaTKy T0CIiTy
HAIPUKIHII JOCIiTy 100,16 £ 0,46 | 105,09 £ 0,21*** | 115,13 £0,19%** | 107,96 £ 0,28***
AGCOMIOTHHIT PUPICT, KT 87,15+£0,38 | 91,92+£0,22%** | 102,01 £0,21%*%*% | 94,56 & 0,23%**
Bigsocruii npupicrt, % 154,03 155,0 159,09 155,86
Cepenrbo-1000BHi ipupict, T | 792,24 + 3,47 | 835,62 + 1,98*%** | 927,27 +1,85%** | 859,65 £2,07***

Hpumirka: * — P< 0,05, **— P< 0,01; ***— P <0,001 nopiBHSHO 3 KOHTPOJIEM

[Toxa3HUKHM abCOIOTHOTO PUPOCTY
MOJIOJHSIKY CBHHEH (Tadm. 2) y pocmi-
HUX Tpymnax OynW BipOTiIHO OibINH-
Mu, HiK y konTpomi. Tak, y rpymi I
el MoKa3HUK OyB OuThIIMM Ha 5,47
% (P <0,001), y rpyni I, — na 17,05 %
(P <0,001), i y rpymi I, - na 8,50 % (P
<0,001) mopiBHIHO 3 KOHTPOJIEM.

[loka3HUK BIAHOCHOTO MPUPOCTY
ceuneil y rpyni /I 6yB Oinbimum Ha 0,97
%, y rpyni JI, — Ha 5,06 %, a y rpymi
J,—1a 1,83 % NopiBHAHO 3 KOHTPOJIEM.

3a HaBeJICHNMMHU Y TAOJHII 2 TIOKa3HH-
KaMH CEepeTHBON000BOTO MPHPOCTY CBHU-
HEW BCTAaHOBUJIH, 1110 BOHH OYJTH BIPOTiTHO
OLTHIIMMU, HDK TaKi y KOHTPOMi. Y rpyri
JI, ueii nokasnuk Oys OutblmM Ha 5,47
% (P <0,001), y rpyni JI, - Ha 17,04 %
(P <0,001), i y rpymi [, — Ha 851 %
(P <0,001) mopiBHSHO 3 KOHTPOJIEM.

3a  pesympraraMd  JOCIIDKCHHS,
MIPEICTAaBICHUMH B TAOJHIII 3 CITiTye, o
BKITIOUCHHS JIO PaIliOHY BiATOIIBEILHOTO
MOJIOJJHSIKY CBUHEH Pi3HHX 1103 KOPMO-
Bux noo6aBok LG-MAXi Cen-Iliekcrmo-
3WTHBHO BIDTHHYJIO Ha TX M’SICHI SIKOCTI.

[lokasHuku mepen3aliitHol  HKUBOT
Macu cBUHEHN HaBeaeHi 1 B Tabmuui 2. TH-
OIMMA JTOCITITHAKAMH BCTAHOBIICHO, IO
31 30UTBIICHHSIM Tepen3abiiiHol KUBOT
MAacH MOJIOIHSKY CBUHEH CIIOCTEPIraeTh-
csl 30UTBIICHHS YCiX MOP(OMETPHYHUX
nokasHukis Ty (Nechmilov et al., 2019).

Mix TOKa3HHKaMH 3a0ifiHOI Macu
y JOCTIHUX Tpymnax i KOHTPOJi Mpo-
CIIIKOBYETBCSI  CTaTHCTUYHO — 3HAYH-
Ma pisHung. Y rpyni /I, neil nokasHuk
OyB BiporigHo OutemmM Ha 5,31 % (P
<0,001), y rpyni I, — na 1,46 % (P <
0,001), i y rpymi I, — na 9,05 % (P <
0,001) OpIBHSAHO 3 KOHTPOJIEM.

OpHak, 3a MOKa3sHUKaMu 3a0iHHOrO
BUXOMY CIIOCTEPIraeThCs JHIIC TCHICH-
uist 10 30ubLIeHHs y rpynax [, ta [l a
y rpymi JI, — 10 3MEHIIEHHS.

Tloka3HUK JOBXHWHH OXOJIOKECHOL
Tymi OyB BipOTiAHO OLIBIIUM y TpyIi
H 1a 2,71 % (P <0,001), y rpyni JI,— na
4,54 % (P <0,001), iy rpymi JI,— na 3,43
% (P <0,001), mopiBHIHO 3 KOHTPOJIEM.

TToka3HUK TUIOLI «M’S30BONO BiUKa))
y rpymi JI, GyB BiporimHO OilbHIMM Ha
6,61 % (P <0,001), y rpymi JI,—na 7,93 %
(P <0,001), 1y rpymi JI,— na 4,99 % (P <
0,001) mopiBHSHO 3 KOHTpOJEM. IHIIMMH
JOCITITHAKaMU BCTAHOBJICHO, TTI0 TIOKA3HUK
IUTOLLI «M’SI30BOTO BIUKa» BOJIOMIE BHCO-
KOFO KOPEJISIIIHHO 3aJIeKHICTIO 3 TOKa3-
HUKOM M’sicHocTi Tyt (Mazanko, 2014).

3rifHO pe3yNbTariB, HABEJACHUX B
TabauIl 3, MOKAa3HUK TOBIIWHM IIIITH-
Ky B rpyni JI, OyB Biporiano Giabmmm
Ha 16,32 % (P < 0,001), a y rpymi I,
—Ha 6,95 % (P < 0,001) mopiBHsHO 3
MOKAa3HUKOM Yy KOHTpoii. OmHak, Mix
MOKa3HUKaMH{ TOBIIMHY LIHKY Y TPYIIi
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3. 3abiiini Ta M’sicHi AKOCTi MOJIOTHAKY cBUHeH, M £ m, n =5

[pymn
[Toxa3nuk - - -

IxoHTpOIBHA Hocninna [T Hocninna I, Hocninna I,
Tepen-3a6iiina xusa maca, kr | 100,16 £ 0,46 | 105,09 +0,21%** | 115,13 +0,19%** | 107,96 + 0,28***
3aGiitna maca, KT 7324030 | 77,13£0,51%%% | 8395+0,26%%* | 79,87 & 0,25%**
3aGiituuit Buxiz, % 73,13+038 73,39 +0,51 72,910,16 73,98 £0,25
JloBxkuHa Ty1i, oM 99,0024 | 101,680,234 | 103,5+0,15%* | 102,4%0,15
Inoma « 1308070 37,04£031 | 39,49 +0.32%%* | 39,98 +0,30%* | 3889+ 0,]6%**
BIYKa», CM
Tosupsa mmky: Rax 6-7 22,42 034 2296+£023 | 26,08 £0,18%%* | 2398+ 0,]7***
TPYIHUMH XPEOLSIMI, MM

Hpumitka: * — P< (,05;**— P< 0,01, ***— P <(0,00] mOpiBHAHO 3 KOHTPOJIEM BiIIOBITHOTO BIKY

JI, 1 KOHTPOIEM CTATUCTHYHO 3HAYMMOT
PI3HHUIII BCTaHOBJIEHO He Oyio. BoaHo-
gyac 30UTBIIYETHCS IUIOIIA «M’SI30BOTO
BIUKa», IO CBIAYUTH MPO JOLUIBHICTH
BHUKOPHUCTAaHHS KOpMOBOi no6aBku LG-
MAX y roniBii CBUHEH IS MOJITIIIICH-
HSI M’SICHOT SIKOCTI TYIII.

B iHIIMX JOCTIIHUX Ipynax MOpiBHs-
HO 3 KOHTPOJIEM IOPsI i3 30LIbIICHHSIM
TUTOINI «M’SI30BOTO BIUKa» 30LIBIIYETHCS
1 TOBIIMHA MIKKY. BigoMo, 1110 3a cydac-
HUM YSIBJICHHSIM TIPO 3/I0POBE XapuyBaHHSI
JIFOJIMHA HEOOX1THO 3MEHIITYBaTH CIIOXH-
BaHHA JkupiB. OJHAK, caMe KD MOJiM-
IIIy€ CMAaKOBI BJIACTUBOCTI M’sica Ta HOro
apomar. ToMy BaXXJTMBO 3HU3UTH TOBILUHY

IIITUKY B TYILI, HE 3HWKYOUH KiTbKICTH

BHyTpinHboro xupy (Topchii, 2011).

JlerycrariiliHa OIliHKa M’sica € BaX-
JUBHM IIOKa3HHKOM HOTO SIKOCTi. Y
HU3Il HAayKOBUX JOCITI[KEHb Jeryc-
TaIfo M’sica 3aCTOCOBYIOTH 3 METOIO
MOKITBOTO BUSIBIICHHS BiIMIHHOCTEH B
CMaKy MK OKPEeMHUMH BUJIAMH, JTIHISIMH
i kpocamu, 30kpemMa y ntuii (Kucheruk,
2018) iy cBuneii (Birta & Burhu, 2010;
Novhorodska, 2014).

Jlerycraniiiny omiHKy M’sica (3 Haii-
JIOBIIIOTO M’s13y CITIMHU) CBHHEH, 8 TAKOXK
M’SICHOTO OYJIBHOHY 3 HBOTO IIPOBOIMIIH
3a 5-0aipHOKO mikasoro. [Tpodu m’sica, ski
BIIOMpaH [UTs JeTycTallii MaJii OTHAKO-
BUI pO3MIp 1 TeMIieparypy 3TiHO YHH-
HUX HOPMAaTHBHUX JIOKYMEHTIB (Ta01. 4).

4. lerycramniiina omiHka m’sica cBUHeii (mpo0a Bapinus), 6aau, M+ m;n=>5

Jocninui rpynu
TTokasHuKH KouTposns
A, A, A,
30BHIIIHIH BUDIIS 4,60 +0,19 4,40+0,24 3,80 +0,12%% | 4,10+0,10*
Komnip 4,30 +0,20 4,50 +£0,22 4,30+0,12 4,80 +0,12
3anax, apomar 4,70 0,20 4,80+0,13 3,60 = 0,10%* 4,30 £ 0,20
Cmax 4,30 +0,12 4,90 +£0,10%* | 3,70 +0,20* 4,50 +£0,16
Koncucrentis 4,60 +0,19 4,80+ 0,20 4,70 £ 0,20 4,20+0,12
COKOBHTICTH 4,30+0,25 4,70 £0,20 4,90 +£0,10 420+0,12
3arajgpHa OIliHKa 22,33 +£0,38 23,83 +0,31 20,83 +1,12 21,75+0,53

Hpumitka: *— P < 0,05;**— P < 0,01; ***— P <(,001 TIOpiBHAHO 3 KOHTPOJIEM BiJIIIOBITHOTO BIKYy
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5. lerycraniiina ouiHnka Oy;biiony 3 M’sica cBuHeil, 0anu, M+ m, n =5

JocniaHi rpymnu
Ilokaznuku Konrpons
A, A A,
30BHIIIHINA BATTISAN 4,20+0,24 4,60 +0,24 4,80+ 0,20 4,20+0,37
3amnax 4,80+0,20 4,80+ 0,20 3,80 +£0,21%** 4,00 +0,32
Cmak 4,60 +0,24 4,90+ 0,10 4,60+ 0,25 3,60 +0,24*
Ipo3opicTb 4,20+0,37 4,80+ 0,20 4,80+ 0,20 4,40+0,24
HagapucTicTb 4,80+ 0,20 480+0,12 4,20+0,37 4,60 + 0,24
3araibpHa OLiHKA 22,60 +0,87 23,90 +£0,24 21,40 +1,12 20,80 £ 0,86

Mpumitka: * — P < 0,05, **— P < 0,01; ***— P <(,00] nopiBHsSHO 3 KOHTPOJIEM BIi/IIIOBIIHOTO BIiKY

BinmoBinHo 10 pe3ynbraTiB, HaBe-
JIEHUX B TaOmuIi 4, MOKa3HUK 30BHIII-
HBOTO BUIIIAY M’sica CBHHEH 3 IpyIH
I, OyB BiporigHo mMenmum Ha 17,39 %
(P <0,01), a 3 rpynu JI,— na 10,87 %
(P < 0,05), mopiBHSAHO 3 TIOKa3HUKOM Y
koHTpom. Boanowac y rpymi [I, Oymu
BipOTiTHO MEHIIUMH TNOKA3HUKH 3ama-
Xy (apomary) Ta cmaky Ha 23,40 % (P <
0,01) ima 13,9 % (P < 0,05) mopiBHsIHO
3 MMOKa3HUKOM Y KOHTPOJIi BIAMOBIIHO.

Pa3om i3 TUM MOKa3HUK CMaKy M’si-
cay rpymi /I, OyB BiporiHo OinbIIMM Ha
13,95 % (P < 0,01) mopiBHSHO 3 MOKa3-
HUKOM y KOHTpoui. [lominmeHHs cMaky
CBHHUHU CBITYHTH MPO TO3UTUBHUHN
BIUIMB HA OpPTaHOJICNITHYHI MOKa3HUKU
M’sica kopmoBoi nobaBku LG-MAX y
no3i 2,0 T Ha 100y. OfHaK, 3a PEeIiToro
JETyCTalliiHUX MOKa3HUKIB CBUHHUHH (Y
rpymi J[|) TIpOCTiIKOBYETECS TEHIEHIIis
JI0 301JIBIIICHHS TOPIBHIHO 3 KOHTPOJIEM.

Y mabnuyi 5 npeocmaeneni pesyno-
mamu 0e2ycmayiuHol oyinku 6y1blioHy.
Tak, noxaszuux 3anaxy Oyivuony y epyni
A, 6ye sipociono menwum na 20,8 % (P
<0,01), a cmaxy y rpymi [[, - na 21,74
% (P < 0,05), mopiBHSIHO 3 TTOKa3HHKa-
MH Y KOHTPOJII.

BibIIicTh MOKA3HKKIB 3a JIETyCTaIlili-
HOIO OIIIHKOKO OyJIBbHOHY 3 M’sica JIOCHTi-
JDKYBaHHX CBHHEH HE Mald CTaTHUCTHY-
HO 3HAYMMOI PI3HHUIN 13 KOHTPOJIEM, IO

MOKE CBIIUMTH ITPO MO3UTHUBHHUU BILINB
JOCIIKYBaHMX KOPMOBHX JI00aBOK Ha
OpraHOJIENITUYHI TTOKA3HUKH CBUHUHU.

Mix mOKa3HHUKAMU 3arajabHOI OLH-
K# 0alIiB CTaTHCTHYHO 3HAYMMO] Pi3HH-
1i He OyJ10 BU3HAY€EHO, OHAK y rpymi J[
el TOKa3HUK OYyB JIEII0 OUTBIINM, HIXK
y pELITH AOCIIAHUX TPYIL.

Omxe, pe3ynsTaTd JACTYCTaIliifHOTrO
aHaJIi3y JIAf0Th MOYKJIMBICTH KOHCTATYBaTH,
110 30UTBIICHHS JETYCTAIIHHNX TIOKAa3HH-
KiB M’sica CBUHEH Ta OUTbIHOHY 3 HBOIO y
rpymi JI, IpOTH KOHTPOIBHMX 3Pa3KiB, Oue-
BHUJTHO, TIOB’SI3aHE 3 ITiIBHIIICHHSM BMICTY
SKCTPAKTHBHUX PEUOBHMH 1 BUTBHUX aMi-
HOKHMCJIOT Yy HbOMY 3a BIUIMBY Pi3HHX J103
KOPMOBHX JI00aBOK Ha A30TUCTHH Ta JIiIijI-
HUI OOMIHH B OpTraHi3Mi CBHHEH.

Bucnosexu i nepcnekmuéu

3roJIOByBaHHSI CBHHSM KOPMY, IIIO
MicTHB KopMOBi mobaBku LG-MAX i
Cen-Ilnekc y no3i: 2,0, 4,0ri2,0 r Ha
100y LG-MAX i Cen-Ilnekc BrutuBae
Ha 30UIBbIICHHS KUBOI MacH CBUHEH y
KIHII JOCIiy, TOKa3HUKH aOCOIOTHO-
ro, BIIHOCHOTO Ta CEpPeIHbOI000BOTO
MPUPOCTY CBHHEH JOCIITHUX TPYI MO-
PIBHSHO 3 KOHTPOJIEM.

BomHouac 'y JIOCHITHMX —TIpymax
CBUHEH IMOPIBHSHO 3 KOHTPOJIEM OyiH
OLIBIIMMHU ITOKa3HUKHM 3a0ifiHOT MacH,
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JIOBKUHHM OXOJIO/DKEHOI TYII, TJIONI
«M’S[30BOTO BiuKa» Ta TOBIIUHH ILIIHKY.

3arajipHa JerycraiiiiHa oriHka M’s-
ca Ta Oy:biiony B rpyni J[ Gyna Oinbiua,
HDK y KoHTpoxi. OmHak, MEHIIa Kilb-
KicTh OaiiB 3a IMOKa3HUKAMH 30BHIII-
HBOT'O BHIVIAIY, 3allaxy Ta CMaKy M’s-
ca, 3amaxy Oynbiiony Oyna y rpymi [, i
30BHILIHBOTO BHIVISAAY M’sica Ta CMaKy
Oynbiiony —y rpymi [1,.

HactymauM eTanoM  J0CIiIKEHHS
€ TIPOBEICHHS TICTOJOTIYHUX JOCHi-
JUKEHD TIEYiHKHM CBHUHEM 3a 3aCTOCYBaH-
HS [IUX KOPMOBHX JO0OABOK.
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Abstract. When applied to the main diet of pigs, the growth of feed additives LG-MAX and Sel-
Plex was probably higher in the experimental groups compared to the controls: live weight of pigs
at the end of the experiment (155 days) in groups D, D, and D, by 4, 92 %, 14.95 %, and 7.79 %,
respectively; absolute increase in group D1 by 5.47 %, in group D,— by 17.05 %, and in group D, — by
8.50 %, respectively; the relative increase of pigs in group D, by 0.97 %, in group D, by 5.06 %, and
in group D, by 1.83 %; the average daily increase in group D, — by 5.47 %, in group D, — by 17.04 %,
and in group D,— by 8.51 %, slaughter weight in group D, by 5.31 %, in group D,— by 1.46 %, and in
group D, — by 9.05 %; the length of chilled carcass in group D, — by 2.71 %, in group D, — by 4.54 %,
and in group D, — by 3.43 %; muscle cell area in the D, group by 6.61 %, in the D, group — by 7.93 %,
and in the D, group — by 4.99 %; the thickness of the sleeve in the group D, by 16.32 %, and in the
group D, — by 6.95 %, the appearance of meat in the group D, by 17.39 %, and in the group D, — by
10.87 %; meat taste in group D, by 13.95 %. At the same time, group D, had significantly lower odor
(aroma) and taste indicators by 23.40 % and 13.9 %, respectively; the smell of broth in group D, by
20.8 %, taste, in group D, — by 21.74 %.

Key words: feed additives, pigs for growing, fattening, slaughter and tasting parameters, meat qual-
ity of pigs
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Abstract. Contamination of donor blood is a permanent risk factor for blood transfusion.
Using of non-sterile blood products can leads to severe complications and high health risks for
recipient animals. Sterility research of canned blood, its components, canned bone marrow
and blood transfusion products is required to detect possible contamination of aerobic and
anaerobic microorganisms.

Factors of donor blood bacterial contamination may be blood collection systems, non-
compliance of aseptic rules during blood collection, tightness violation of container, and
others. As closed blood collection systems are not always available to veterinary practitioners,
semi-closed systems or open (direct) blood collection are an alternative, which are at high
risk for bacterial contamination of donor blood when used carelessly.

In our research, 12 canned cat donor blood samples were analyzed in total. Samples were
stored for 30 days at +2-6 °C. The donor animals were clinically healthy 12 cats. Blood was collected
from the jugular vein by semi-closed systems in polymeric containers with CPDA anticoagulant.

The bacterial culture method is considered as the "gold standard" for assessing the
presence of blood contamination in most blood transfusion centers. The tested blood samples
were inoculated into thioglycolate and Sabouraud medium and incubated in a thermostat at
20-25 °C. The incubation period was 14 days. According to the results of bacteriological
examination of donor blood samples after their storage—non-sterile samples were not detected.

Thereby, semi-closed blood collection systems are reliable and allow to obtain donor
blood samples without losing its sterility in long-term storage.

Keywords: animals blood transfusion, cat donor blood, microbial contamination,
donor blood sterility
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Introduction

Recently, the increase in indications
for veterinary blood transfusion and its
routine use in the veterinary practice
caused a rise in the demand for animal
donors. A high level of blood safety
must be guaranteed to perform this pro-
cedure (Marenzoni et al., 2018).

In the last decade cats blood transfu-
sion in veterinary practice is significant-
ly developed. According to preliminary
estimates, cat transfusion using packed
red blood cells (pRBC) is increased in
3 times comparing to whole blood from
15 to 47 % (Brugue et al., 2018).

Blood transfusion can be a life-sav-
ing treatment with a crucial impact on
anesthetic and surgical possibilities or
intensive care, but it can never be con-
sidered totally safe. The development of
infectious diseases in recipient cats is an
iatrogenic risk that must be minimized
by the highest standards of clinical vet-
erinary practice (Pennisi et al. 2015).

FeLV is an oncornavirus that causes
a variety of neoplastic and nonneoplas-
tic diseases in cats. Transmission of the
virus occurs primarily through saliva,
but the virus is present in the blood and
can be transmitted by blood transfusion.
Testing of donor cats for the FeLV an-
tigen by ELISA is recommended, and
all seropositive cats should be excluded
from blood donation. The Feline Immu-
nodeficiency virus (FIV) is a lentivirus
transmitted by exposure to the virus in
saliva or blood. Testing of donor cats
for FIV-specific antibodies by ELISA is
recommended, and all seropositive cats
should be excluded (Wardrop, 2005).

Blood can be a good nutrient medi-
um for microorganisms, so the risk of
bacteria growth in any blood product
after it has been donated is significant.

Microbial contamination of donor

blood, its components and blood trans-
fusion drugs are the one of urgent prob-
lems of clinical transfusion in veterinary
practice. The risk of microbial contam-
ination is possible at all stages during
production of blood transfusion drugs.
So microbiological testing above prod-
ucts takes special attention, particularly,
for sterility testing (Lyubich, 2014).

Sterility research of stored blood, its
components, canned bone marrow and
blood transfusion products is required
to detect possible contamination of aer-
obic and anaerobic microorganisms.

The reason of this is the situation
when many iatrogenic factors may lead
to bacterial contamination of blood
products, which may cause local or
system dangerous infection in a patient
(Kessler et al., 2010). That happens
despite the use of aseptic techniques
during collecting and storage of blood
in humane and veterinary medicine.

The main causes of blood compo-
nents bacterial contamination during
its processing may be a violation of
the tightness of the container packag-
ing or incorrect method of dividing of
the transfusion drugs into several doses
(Ischenkova et al., 2015).

Contamination may also occur when
donor blood is collected. As closed
blood collection systems are not always
available to veterinary practitioners,
semi-closed systems or open (direct)
blood collection are an alternative,
which are at high risk for bacterial con-
tamination of donor blood when used
carelessly (Brugue et al., 2018).

There have been reported cases of bac-
terial contamination of collecting blood
caused by infection with S.marcescens,
using inappropriate concentrations of dis-
infectant solutions for treatment of the cat’s
skin area before blood collection (Kessler
etal., 2010; Hohenhaus et al., 1997).
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Analysis of recent researches
and publications

In cats, blood cannot be collected
through a closed system and, therefore,
collection of donor blood requires a multi-
step manipulation of syringes and other
devices. It is crucial that each step of the
procedure is performed under the strictest
aseptic conditions and that bacterial con-
tamination of blood bags is prevented, as
bacterial endotoxins can cause an imme-
diate febrile reaction or even fatal shock
in the recipient cat (Pennisi et al., 2015).

Blood transfusion drugs are usually
visually inspected before use. The bac-
terial contamination should be suspect-
ed if there were discoloration, hemolysis
of the upper layers of erythrocyte mass
or visible clots. When such signs are de-
tected, a bacteriological examination of
this blood drugs should be started to de-
termine is contamination has occurred
or not. The bacterial cultivation method
is considered as the “gold standard” for
assessing the presence of blood contam-
ination in most blood transfusion cen-
ters (Miglio et al., 2016).

The process of bacterial culture
growth is slow as microorganisms take
time to develop and reach a large num-
ber of cells. For this reason, there is pos-
sible an alternative - PCR method, since
its analytical sensitivity is higher and
the time required to obtain the final re-
sult is much shorter (Gary et al., 2006).

However, the properties of contaminat-
ing microorganisms determine their abili-
ty to grow under storage conditions. Only
the presence of bacteria in storage blood is
less important than their ability to replicate,
which causes serious septic complications
in patients (Miglio et al., 2016).

It should be noted that during steril-
ity testing of blood transfusion drugs a
detection of microorganisms is directly

proportional to their number in the test
sample and depends on the ability of
these microorganisms to produce visible
growth on culture medium. At a low level
of contamination, the probability of mi-
croorganisms detecting is very low, even
in the case of evenly microbial contami-
nation. Therefore, the goal of the sterility
testing is proving of viable microorgan-
isms’ absence in the blood sample with
the highest possible accuracy. The main
factors that determine the effectiveness
of sterility testing are sample volume for
analysis, culture technique, composition
of culture media, time and temperature of
incubation of cultures (Lyubich, 2014).

Purpose. The purpose of this re-
search is quality control testing of
canned cat donor blood for sterility af-
ter storage. And evaluation of reliability
of semi-closed blood collection systems
for cat donor blood storage for up to 30
days while sterility maintaining.

Materials and methods
of research

The materials were donor whole
blood from 12 cats 1 to 5 years aged.
The donor animals were clinically
healthy. ELISA express testing on feline
viral immunodeficiency (FIV) and cat
leukemia had shown negative results
for all donors (Marenzoni et al., 2018).

Blood was collected from the jugu-
lar vein by semi-closed systems. Cats
donor blood samples were harvested
in polymeric containers with CPDA
anticoagulant (sodium Citrate, sodium
Phosphate, Dextrose, Adenin).

The volume of blood sampling was
calculated at 12 ml per 1 kg of animal
weight. This amount minimizes un-
wanted donor cat risks during blood col-
lection (blood pressure and heart rate)
and after donation (Helm, 2010).
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Blood samples was collected by
semi-closed systems with the following
technique: We have filled a 60 ml sy-
ringe with anticoagulant. Connected it
to a tee and a butterfly-catheter. Careful-
ly placed the donor in the thoracic po-
sition and raised its head. Shaved wool
on the neck area, which held where ven-
opuncture will be performed. Disinfect-
ed the skin with 70 % ethyl alcohol.

When the jugular vein was filled with
blood and its contours were visible un-
der the skin, inserted a butterfly-catheter
upward through the skin into the vessel
(Fig. 1). Blood was drawn into a syringe
with carefully created negative pressure.
The syringe was gently shaken to pre-
vent blood coagulation and microscopic
clots formation. Blood samples was tak-
en slowly to prevent the vein collapse or
sticking of needle cut to a vessel wall.

After collecting the right amount of
blood, removed the catheter. A sterile gauze
swab was applied to the venopuncture area
for several minutes to prevent bleeding
and hematoma formation. Transferred the

blood from the syringe to the polymer con-
tainer. Tied nodes on the container tubes to
form three segments in 5-10 cm to allow
for additional diagnostic researches. The
polymer container was signed with next
data: date of donation, donor information,
blood type, storage term.

The collected blood samples were
typed with the “RapidVet-H Feline”
test. All samples were defined as “B”
blood type (Thollot, 2019). Also was
providing a morphology blood testing
of each sample by automatic hematolo-
gy analyzer Mindray BC2800, the main
results are shown in Table 1.

According to the approved Recommen-
dation “Guide to the preparation, use and
quality assurance of blood components” of
the European Committee on Blood Trans-
fusion (Guide, 2013), cats whole blood
samples were storage at + 2-6 °C conditions
during 30 days in a special refrigerator for
blood products (Fig. 2) on educational and
scientific laboratory “Animal Blood Bank”
of National University of Life and Environ-
mental Sciences of Ukraine.

Fig. 1. Blood sampling using a semi-closed system in a cat
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1. The results of hematology analysis of donor cats (M £+ m, n = 12)

Erythrocytes, 1012/1 Hemoglobin, g/1

Leukocytes, 109/1 Hematocrit, %

89+1,8 125,6 £5,9

122+27 39.2+5.8

Bacteriological examination for the
sterility of canned blood samples was per-
formed according to the approved Instruc-
tion of the Ministry of Health of Ukraine (In-
struction, 1999) in laboratory conditions on
the Department of Microbiology, Virology
and Biotechnology of NULES of Ukraine.

For testing we used sterile pipettes,
closed with cotton plugs, rubber pears,
sterilized tools, which were in a container
with 96 % ethanol during manipulation.

Polymer containers with blood were
checked for leaks in the lab pre-box, then
wiped them 70 % ethanol. Before inocula-
tion, we clamped the container tube above
the node and cut the tube between the node
and the clamp. The cut end of the tube was
quickly passed through the flame, and a
pipette was introduced into it. Reducing
the pressure to the clamp, we pressed the
container and piped at least 2 ml of sample.

Inoculation of each sample was
made in a thick of culture medium with-
out blowing a separate pipette but with a
rubber pear and without previous flame
processing. Used pipettes laid in a disin-
fectant solution.

The tested blood sample was inocu-
lated with 1 ml into two tubes contain-
ing 20 ml of thioglycolate broth and one
tube with 20 ml of Sabouraud medium.
In parallel, two tubes with thioglycolate
broth and one with Sabouraud medium
were left untreated for controlling the
sterility of the nutrient medium during
the entire period of samples incubation.
Cultures in thioglycolate broth and con-
trol tubes were incubated in a thermo-
stat at 20-25 °C and at Yo-Y+ °C, with
Sabouraud medium at 20-25 °C (Fig. 3).
The incubation period was 14 days for
both culture media (Instruction, 1999).

Fig. 2. Refrigerator for storing blood transfusion products
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Fig. 3. Thermostat of Microbiology
laboratory

Accounting and interpretation of the
sterility researching results. Cultures were
viewed daily. The presence of the growth

of microorganisms in nutrient medium
was assessed visually macroscopically
(for the detection of turbidity, film, sedi-
ment, inclusions) and microscopically.

Results of the research
and their discussion

Today in Ukraine there is no legal reg-
ulation in the field of animal blood dona-
tion. Also, there are a few little-known
published experimental studies that would
assess bacterial contamination of cat donor
blood during the storage with using CPDA
anticoagulant as a hemoconservative.

According to the Sterility Control In-
struction (Instruction, 1999), the appro-
priate stage of control of canned donor
blood is one of the main parameters for
assessing its quality in the field of human
health. With this in mind, the purpose of
our work was to evaluate the suitability
of semi-closed blood collection systems
and risks of bacterial contamination of
the cat donor blood by controlling its ste-
rility after hypothermal storage.

2. The results of the blood samples examination for sterility

The animal

Contamination

The degree of contamination

1

O |0 [ Q[N || |WN

—_
(=]

—_
—_

12

Note: “—” - no contamination, “+” - presence contamination, “*” - low degree, “**” - middle

degree, “***” - significant contamination
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In total, we examined 12 canned cats
blood samples which were used as do-
nors in ESL “Animal Blood Bank” prac-
tice. Blood samples were tested after 30
days refrigeration storage at + 2-6 °C.

During the external examination of
polymer containers with test samples,
none of them showed signs of bacteri-
al growth like a change of blood color
from dark purple to red or green, a sign
of hemolysis in upper layers of erythro-
cyte mass or visible clots.

The results of bacteriological re-
search of blood samples using thiogly-
colate broth and Sabouraud medium
showed that all 12 test samples with 30
days shelf-life were sterile (Table 2).

Conclusions and future
perspectives of the study

The results of our research indicate
that semi-closed blood collection sys-
tems with aseptic manipulations are re-
liable and allow to save the cats donor
blood sterile up to 30 days.

The method of bacterial cultivation on
thioglycolate broth and Sabouraud medi-
um allows to evaluate the presence of pre-
served blood contamination after storage.

There is a need for further studies to
assess hemolysis, erythrocyte counts and
other parameters in canned cat donor
blood in order to provide a high-quality
product for cat blood transfusion.
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AHomayia. KoHmamiHayia OOHOPCLbKOI Kposi € nepMaHeHMHUM (AKMOpPOM pu3uky 3d
nposedeHHA 2emMompaHcegysii. BUKOPUCMAHHA HecmepusnbHUX npenapamie Kposei Mmoxe
npussecmu 00 MAMKUX YCKAAOHeHb Ma 3HAYHUX pU3uKig 018 300po8’a meapuH-peyunieHmis.
JocnidreHHs Ha cmepusnbHicms KOHcep8osaHoi Kposi, Ak U ii KomnoHeHmis, npenapamis,
KOHCepe8o8aHo20 KiCMK0B8020 MO3KYy Ma KPOBO3AMIHHUKI8 nposodams 3 Memoto BUABSEHH:A
MOM(AUBOI KOHMAMIHAYii aepobHUMU ma aHaepobHUMU MIKPOOP2aHIZMaMuU.

dakmopamu 6akmepianbHo2o 3ab6pyOHeHHs OOHOPCLKOI Kposi moxcyme bymu cucmemu
0714 3a60py Kposi, HEOOMPUMAHHA MpPaAsusa acenmuKku ni0 4ac 3abopy Kposi, MopyweHHs
2epmemuyHocmi KoHmeliHepa mowo. OCKinbKu cucmemu 3aKpumozo crnocoby 3abopy Kposi He
3a8#0u docmynHi 0719 8emMepUHAPHUX NPAKMUKYIOYUX AiKapie, anbmepHAamueoro € Harnie3akpumi
abo 8i0Kpumi cucmemu 3abopy Kposi, AKi mMarome 6UCOKUU Pu3uUK wWo0o bakmepianbHoI
KOHMamiHayii 00HOpPCbKoi Kpoesi 3a HeobepextHoz20 ii 3acCmMocy8aHHs.

Bcboeo 6yno docnidmeHo 12 npob OOHOPCLKOI KOHCEPBOBAHOI KpPOBi KiWOK, AKi
36epieanuce npomsazom 30 0i6 3a memnepamypu + 2-6 °C. TeapuHamu-0oHopamu 6yau
KAiHiYHO 300p08i 12 KiWOK, AKI Maau HecamueHi pe3yabmamu nio Yac 00CAi0HeHHA Ha 8ipyCHi
imyHodegiyum ma nelikemito KiwoK. Kpoe 8i0bupanu 3 ApeMHOI 8eHU HaMi83akpumumu
cucmemamu. 3pa3Kku O0OHOPCLKOI Kposi Kiwok byanu 3azomoesneHi 8 nonimepHi KoHmeliHepu
3 aHmMukoaz2ynaHmom LI®LA.
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Memoo 6axkmepianbHO20 KysnbmueyS8AHHA BBAMAEMbLCA «30/0MUM CMAHOapmMom» 014
OYiHKU HaseHocmi KoHMamiHayii kposi y binewocmi ueHmpie 2emompaHceysii. ocnidHi 3pasku
Kposi 3acieanu y mioanikonese cepedosuwe ma cepedosuuje Cabypo. [ocieu iHKybysanu e
mepmocmami 3a memnepamypu 20-25 °C. TepmiH iHKybayii cmaHosus 14 0i6. 3a pezynsmamamu
b6akmepionoziyHo2o0 00cnionceHHA Npob OOHOPCLKOI Kpoei nicaa ix 36epieaHHA HOOHOI
HecmepusnbHOI Mpobu susAsneHo He byro.

Takum YuHoOM, Hanie3axkpumi cucmemu 3a60py Kposi € HadiliHUMU i 00380/710Mb OMpUMamu
00oHOpPCbKY Kpos b6e3 empamu i cmepusabHocmi 3a mpugano2o mepmiHy 36epieaHHA.

Knroyoei cnoea: nepenusaHHsA Kposi meapuH, OHOPCLKA KPO8 KillOoK, MiKpObHA KoHMamiHayis,
cmepusnbHicmb OOHOPCLKOT Kposi
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AHomayjia. Y cmammi suceimsaeHa posb npogecopa B. I. CmenneybKozo y cmeo-
peHHi MemoOUKU 8UKNAOAHHA 8emMepUHAPHO20 aKywepcmea y eemepuHapHUX 8y3ax
y 1920-1930-x pp. ma cy4yacHe 8UKOPUCMAHHA il nidxodie i npuHyunie y nidcomosui
haxosux 8eMepPUHAPHUX AKywepie 0719 MBAPUHHUUbKO20 CEKMOPY.

Memoto 0ocnidiceHHA byno suszHavyeHHA 8HeCKy B. |. CmenneybKko2o y Memoouky
BUK/GOAHHA 8emMepuHapHO20 aKywepcmaea 8 KOHmMeKcmi npakmu4yHoi nio2omosku
cmydeHmis. Mamepianom 0ocniduceHHs byau (io2o nybaikayii memoou4YyHo20 Xapak-
mepy y paxosux, nepioOuYyHUX sUOAHHAX Mmoao Yacy. Memooosnozi4Hoto 0cHo8o by8
docnidHuybKul Nidxio, 0ianekmuyHo MOEOHAHUU 3 NPUHYUNAmMu icmopusmy i cucmem-
HOCMI, BUKOPUCMAHI cucmemHuli ma aHanimuyHuli memoou.

3 02510y Ha piseHb PO3BUMKY 8emepuUHAPHOI HayKU i oceimu HanpukKiHyi IXX-no-
yamky XX cmonimmas y 3aknadax suwjoi eemepuHapHoi ocgimu byna npuliHama nepe-
BUMCHO Meopemu4Ha cucmema HaB4YAHHA. Y 0opesosntoyiliHuli Yac emepuHapHe aKy-
wepcmeo 8xo0usno 8 Kypc XipypeiuHUX HayK AK He8enuKa CKAados8a YacmuHa Xipypeii,
momy oKpemoi MemoOUKU 8UKAAOAHHSA yiei ducyunaiHu He byso.

Mpog. B. I. CmenneybKuli AK 8UKAAOAY KypCy aKyulepcmea 00HUM 3 nepuux cmeo-
pue MmemoOUuKy 8UKAAOAHHA Uiei ducyunaiHu, aka 0asana He auwe 00bpi meopemuyHi
3HAHHA Y Yili 2a1y3i BemepuHapii, ase i BUCOKO20 Pi8HA NPAKMuU4Hy nidcomosky. [ns
Ubo20 bysa10 30CMOCOBAHO WUPOKE KOO0 hopM Npos8edeHHA MPAKMUYHUX i KAiHIYHUX
30HAMb, N00aYi i ONPAYOB8AHHA HABYANLHO20 Mamepiany, o 3abesne4yusno HAbymms
CmyoeHMamu 8UCOKO20 Pi6HA 3HAHb, YMiHb, KomnemeHUuil.

Micna nposedeHo20 aHAI3y i BUSHAYEHHSA OCHOBHUX 6a308uX MNo3uyili y nidecomosuyi
8emepuHApPHUX s1iKapis-aKywepis, MOXHA 3pobumu 8UCHOBOK, W0 3arIOPYKOHO Mid2o-
moeKu axieys eemepuHapHOi MEOUYUHU € HEe MiflbKU HA/AEeHHa meopemu4Ha, ane i
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rpyHMOBHA NMPAaKmMu4Ha ma KnAiHiyHa nioecomoska. OcyyacHeHi i adanmosaHi 00 sumoz
HUHIWHbBO20 Yacy 80HU 3aAUWAOMbLCA KAYOBUMU Y N1i020mosyi Cy4acHUX nikapie se-

mepuHapHoOi MeduyUHU, akywepis.

Kntoyosi cnosa: CmesnneybKuli Bacuns lsaHosu4, semepuHapHe aKywepcmaso, npak-
muyHa nidcomoska cmyoeHmis, MemMoOUKA BUKAAOAHHS

Axmyanvnicmo

BetepunapHe akymepcTBo — ogHa 3
HaMTaBHINIMX Tajly3ed MpaKkTHYHOI Be-
TepuHapii. Ha Ko)KHOMY TOCITiTOBHOMY
eTami CBOTO CTAaHOBIICHHS, IMOYMHAIOUU
BiJ HaANWJABHIIIMX YaciB OJOMAIlHEHHS
TBApHH, HAKOIMYYBAIKCS IPAaKTHIHI
aKyIIepChKi 3HAHHS, SIKI IepeIaBajHCs
y CIQJOK HACTYIHHM MOKONIHHAM. Y
MI3HIII YacH BHHUKIIA MMoTpeda y mpo-
(eciitHOMy 00CITyroByBaHHI apMiHChKOI
KiHHOTH, a OTXe, 3 YaCOM IPHUIIIIO PO-
3yMiHHS Y MOTpeOi CTBOPEHHS BETEpH-
HApHUX IOKUL 3roI0oM MOYalld yKiaga-
THCSI TIEPIII MJAPYYHUKH Ta MTOCIOHUKH 3
i€l TUCIUIUTIHK, CTBOPIOBAIIUCS OLTBIII
MOTYKHI HaBYaJbHI 3aKJIQJN — BETEPH-
HapHi (BETEPHHAPHO-300TEXHIYHI) iH-
ctutyTd, (akymsreru. OmHI peoprasi-
3yBaJIMCS 3 BETCPUHAPHUX KL, a 1HIII
— CTBOPIOBAJIMCS Bipasy, sIK IHCTUTYTH.
Y TO#l uWac BeTepHHApHE aKyIIepPCTBO
BUKJIAIAI OKPEMHM KypCOM TIpH Kade-
JIpax Xipyprii, sSK TpaBWiIO, BHKJIamadi
XIpYprd, OCKUIbKH (haXOBHX aKyIlIepiB
Oyno oOmanb. Ili3Hime, Ha TOTPedy
qacy, s 3a0€3MeUCHHS TBAPUHHUIIEKOT
rajysi, sika moyanaa CTPIMKO pO3BHBATH-
csl, B IHCTUTYTax Oy CTBOPCHI OKpeMi
KaeIpy BETEPHHAPHOTO aKyIIECPCTBA
SK CaMOCTIHHI CTPYKTYypHI OIUHHII,
3aBIAHHAM SKHX Oyna IiJiecrpsMOBaHa
MiATOTOBKA BUCOKOOCBIYEHUX (PaxiBIliB
3 BIATBOPEHHS, MalOyTHIX BUYCHHX Y
i ramy3i. 3’SBHJIHCS HAyKOBI IIKOIIU
BIZIOMHMX BUYCHHX-aKyIiepiB. OjHoYac-
HO 3’sBIIacs moTpeba peopraHi3yBa-

TH METOIWKY BHUKIAJAHHS IIPCIMETY,
3MICTUBIIM aKIIEHTH Ha MONITHOICHHS
MPAKTUYHOI i JTOTOBKH MallOyTHIX CIie-
IIAJTICTIB, CTBOPUTH METOMUKY IIpakK-
TUYHOI IMiATOTOBKU 3 AWCUUIUTIHU Be-
TEpUHAPHOTO aKymrepcTBa. Hacras dac,
KOJIM KITBKICTh HAKOIMMYCHUX 3HAHb 1
TEXHIYHUH MPOrpec CTBOPWIM YMOBH 1
3pOOHIIM MOYIJTUBUM 3IIHCHUTH SKICHHH
CTpUOOK Ha BHIIMU PiBEHb Y MiATOTOBII
(axoBUX KajpiB JJIsl BAPOOHUIITBA, BUC-
HUX aKyIIepiB I BUKJIAIA4iB, SKi CYTTEBO
30araTiiiv i TTONTHOWIIM HAYKOBI 3HAHHS
y wiit ramysi (Yablonskyi et al., 2011;
Turkevich, 1951; URL, 2019).

TakuM yuHOM, y 3aKiajax BHIIOI
BETEPUHAPHOI OCBITH 3HAYCHHS IIpaK-
TUYHOI TIJTOTOBKH CTYACHTIB y TOMY
YHCIT { 3 TUCIUILTIHA BETEPHHAPHE aKy-
IIEPCTBO CTAJI0 BUHSATKOBHUM, a 3 TUIH-
HOM Yacy aKTyaJbHICTB ii JIMIIe 3pocia
(Lashkul, 2015; Tsvilikhovskyi et al.,
2014). V HUHIIIHIX yMOBaX iCHYBaHHSI
TBapPUHHHIIBKOT TaiTy3i, KOJH MOKA3HUKU
BIATBOPEHHSI  CLIBCHKOTOCIIONAPCHKIX
TBapUH YCIX BH/IB 3HU3WIIUCS Yy pa3H 1
BIAIIOBiAHO 3MEHIIMIIACSA 3arajibHa Kijlb-
KICTb TBapWH, 3HAYCHHS IPAKTUIHOI
IiATOTOBKH JIIKapiB BETEPUHAPHOT MU~
[IUHH, SKI TPAIFOITh Ha BUPOOHMIITRI,
3a0e3MeuyroYl HaJCKHUH pPiBeHb Bill-
TBOPEHHS TBAPHH, ITEPEOIIIHUTH BAXKKO.

OmHIM 3 TIEpIIMX BYCHHX-BHKIA[IA-
YiB BETCPUHAPHOTO AKYyIIEPCTBA, XTO 3a-
TOCTPHB yBary Ha HEOOXiTHOCTI HaOyTTs
CTyACHTAaMH TPYHTOBHIIIAX IPAKTUYHIX
3HaHb, YMiHb 1 KOMIICTEHIN IIie I Jac
BUBYCHHSI IIbOTO IPEAMETY Ha CTYICHT-
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CBKiif J1aBi, OyB MepIINi HOro BUKIAAAY Y
KuiBcpkoMy BETEpUHAPHO-300TEXHITHOMY
icruTyTi (KB3I) — 3aBimyBau kadempu
Xipyprii (y TOH 4ac BeTepHHapHE aKyIiep-
CTBO BUKJIANAJM OKPEMHUM KypCOM came
Ha 11i# kadenpi), mpodecop Bacwis IBano-
Buy Cremenpkuii (Borodynia et al., 2018;
Maliuk et al., 2018). Y 19331 1938 pp. Hum
Oynu  OIyOJTiKOBaHI TMparli METOJIUYHOTO
XapakTepy 3 BUKIAJAHHS TUCIUIUTIHA Be-
TEPUHAPHOTO aKyIiepcTBa. Bin oy 3 ep-
LIMX BUKJIAAAYiB Li€] QUCLIMIUTIHU JIMILIOB
BHCHOBKY TMpO HarajbHy HEOOXIiTHICTh
HAJIaHHS CTYJICHTaM IPYHTOBHIIIO! KITiHIY-
HOI ITITOTOBKH, & OTKE 1 BIIOCKOHAJICHHS
caMoi METOIHKH IPAKTUYHOTO HABYAHHS
CTYICHTIB BUWIIMX BETCPHHAPHUX 3aKIIa-
JiB. binble Toro, #oro BiacHa METOIMKA
OyJia HUM >Ke pO3po0IicHa, BIPOBADKEHA 1
arpoOoBaHa ITiJ] Yac BUKJIAJIaHHS BETEPH-
HApHOIO aKyILEePCTBA y TUX 3aKIAIaX BHU-
01 BETEPUHAPHOT OCBITH, B KOTPHX HOMY
noBeniocs nparrrosari. [leprrv 3 Hux OyB
KuiBchbkuii  BEeTepHHAPHO-300TCXHIUHHUIA
IHCTUTYT, O CTBOPCHHS 1 CTAHOBJICHHS
sikoro 1ipod. B. . Cremrenpkuii TOmydnB-
cst ocooucro y 1920-1930-x pp., aKTHBHO
1 TUTITHO TMPALTFOFOYM TaM, 1 3 SIKUM BIH HE
TOJTMIIIAB TICHOTO (haxOBOTO 3B’SI3Ky BCE
xurts (Stelletskiy, 1933; Stelletskiy, 1938).

Memoro oocniorncenns Oyno BHU3HA-
geHns poii npod. B. 1. Cremnenpkoro y
CTBOPCHHI METOIMKU BUKJIAAHHSI BETe-
PHHAPHOIO aKyIIepCTBa y 3aKiIajaxX BU-
01 BeTeprHapHUX OcBiTH y 1920—1930-
X Pp., B KOHTEKCTi IPAKTHYHO] ITiITOTOBKA
CTYJICHTIB.

Mamepianu ma memoou
00CtiONCeHHS

MarepiajoMm AOCTIKEHHS Oyau mmy-
omikarii npog. B. 1. Cremnenpkoro Me-
TOJMYHOTO XapaKTepy MO0 BaXKIUBOCTI
y MAroToBli (haxiBls 3 BETEPUHAPHOL
MEJIMIUHE  TIPAKTHYHOI ITiITOTOBKK 3

aKyIIepCTBa 1 HAMPAIIOBAHHS METOIHKU
TIPOBEICHHS MPAKTHYHUX 3aHATH 3 IHO-
ro TpeaMeTy, BUAaHi (axoBUMH Iepio-
JTMYHAME BHIAHHSIMHA. MeTOIONOTiYHOI0
OCHOBOIO  IIPOBEICHOTO  JIOCIIIKCHHS
€ JOCIIHAIBKANA TIXiJ, JaJIEKTHIHO
MOEJHAHUIA 3 TIPUHIUIIAME ICTOPU3MY 1
CHCTEMHOCTI. Y TPOIIeCi IIPOBENCHHS JI0-
CITJKEHh BUKOPHCTAHI XPOHOJIOTTYHHUH,
CHUCTEMHUI Ta aHAJITUYHUNA METOIH.

Pesynvmamu 0ocnionenHs
ma ix 0620680peHHs

VY JOpeBOMOLIAHNI Yac y 3aKianax
BHILOI BETEPUHAPHOI OCBITH KOJMIIHBOT
iMIIepii, sk BigOMO, Oyyia MpuidHsTA, TTe-
PEBAXHO, TCOPETUYHA CHCTEMa HABYAHHS,
a BIJIMOBIIHO 1 MIATOTOBKU (haxiBIsd sIK 3
BCTCPUHAPHOI MEIULMHHU B IIIOMY, TaK
1 3 BETCPUHAPHOTO AKYIIEPCTBA 30KpeMa
(Stelletskiy, 1938). Lle Gymo oOymoBiIeHO
00’€KTMBHUMH OOCTaBUHAMH — PIBHEM
PO3BUTKY BETEPHHAPHOTO aKyIIEPCTBA
y TePiol HAKOITMYEHHST HAYKOBOTO 1 KJTi-
HIYHOIO Matepialy 1 CTBOPCHHSI 3aKJia/liB
BUILOI BETEPHHAPHOI OCBITH, BiACYTHIC-
TIO TIOJIUTY JIAHOT JUCIMIUTIHK Ha OKpeMi
PO3IiTH, SKI MalOTh CaMOCTIHHE 3HAYCH-
HS (aKyIIepcTBO, TIHEKOJIOTis, INTYYHE
OCIMEHIHHSI, XBOPOOH HOBOHAPO/PKCHHX).
CaMocTiiiHuX Kadeap aKyepcTsa y mow-
HO CTBOPEHMX 1 PEOpraHi30BaHUX IHCTH-
TyTax He OyJio, a, OTKe, 1 KBaTi(hIKOBAHMX
HAYKOBIIIB-BUKJIAIAYiB IIi€] JUCIUTLTIHH
OpaxyBaiio. AKyIIEpCTBO BXOIHIIO B KYpC
XIPyprivyHUX HayK, SK HEBEJIMKA CKJIAI0BA
YacTUHA XIpyprii 1 JIMIIe Ha moyaTky XX
CTOJITTS BOHO OyJI0 BUOKpEMIICHE B CaMO-
CTiHY HayKy, 1 y BHIIIaX OyJM 3aCHOBaHi
Kaenpu akymepcTsa. AJie e TPUBATIHI
Yac BUKJIAIAHHSM aKyILepPCTBA 3aiiMaics
xipypru. Hepes 11e HaJIeXKHOI yBark BeTe-
PHHApHOMY aKyIIepCTBY HE MPHALLLUIOCS
1 METO/IMKY BHKJIAJIAHHS IIi€T TUCIUTUTIHHA
He po3poomsu (Turkevich, 1951).
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3HalouM 3 BIACHOTO JOCBINY, SIK TO-
CTPO MOJIO[I BETECPUHAPHI JIKapi Micis
HABYAHHS y BHIII, 3 MEPIIUX K€ KPOKIB
CBOET CaMOCTIHOI POOOTH BiTUYBAIOTh
Opak MpaKTHYHOI TMiATOTOBKU 3 BETe-
PHHApHOTO aKyIIepCcTBa i K Oarato Ta
BKKO IM JIOBOIWTHCS MPALFOBATH, 100
3aITOBHUTH IIIO TIPOTANTUHY, HAOYTH TaKIX
HEOOXITHUX MPAaKTUYHUX 3HAHb 1 YMiHb,
B. 1. Cremrenpknii MoCTaBuB Iiepest co-
00I0 3aBOAaHHS BHIIPALIOBATH TAKHH Me-
TOJ BHMKJIQJAHHS L€l TUCLAIUIHMN, SKHNA
JlaBaB O MarOyTHIM (DaxiBIISIM HE JIUIIE
TEOPETUYHI 3HAHHA Y Lii Tay3i BeTepu-
Hapii, ajie ¥ HaJeXHY 1 TaKy HEOOXiIHY
IUTsL pOOOTH TPAKTHYHY IMiATOTOBKY. [yt
MaKCUMAJIBHO €(EKTUBHOTO 3aCBOEHHS
MPAKTUYHOTO Marepiany, HaOyTTs CTyICH-
TaMH BIJIMOBITHUX 3HAHb 1 YMiHb OyJI0 3a-
CTOCOBAHO IIMPOKE KOO (hOPM ITPOBEIICH-
HI IpaKTHYIHKX 3aHATh (Stelletskiy, 1938).

3a MCTOAWKOIO BHKIATaHHSI, PO3-
pobienoro mpod. B. 1. Cremmenpkum,
MPAKTUYHI 3aHATTS CTYACHTIB 3 BETe-
PHUHAPHOTO aKyIIepCTBa 1 TIHEKOJOTII,
a TaKOX JOCIIIDKECHHS CaMOK BEITUKHX
TBapHH 3 METOI0 BH3HAYCHHS TUTBHOC-
Ti (>kepeOHOCTI) 1 HEIUTITHOCTI KOPOBH
(kOOWITH) 3aliMalTK YijIbHE MicIIe 1 WL
CIIZIOM 32 TEOPETUYHHM 3aCBOECHHSIM
aHATOMIYHOI OyJOBH CTAaTeBHX OpraHiB
3a3HaYCHHUX CAMOK, ITiCJIsl O3HAWOMIICHHS
3 iX Tomorpadi€ro i IeTaTbHUM BHBYCH-
HSM OCOOJMBOCTCH OyIOBH pI3HHX Ya-
CTHH Ha MOKPUX aHATOMIYHHX IIperapa-
Tax B aynuTopisx. [1ix gac omparroBaHHs
TEM 3 aHATOMIT CTaTeBUX OPraHiB CaMOK 1
CaMIIiB CUTBCHKOTOCIIONAPCHKUX TBAPHUH,
BHKJIa]1ad BUKOPUCTOBYBAB PI3HOMAHITHI
dbopMH 1oAadi BOTO MPAKTHIHOTO Ma-
Tepiany cTyaeHTaMm. KpiM aHaToMidHHX
mperaparis, iX IpernapyBaHHS, JIEMOH-
CTpYBaJM MIallO3UTHBH, TaOMMI, Ma-
JIFOHKH, KHUTH Ha €I 1acKoIIl TOIIO.

[Ticnst Takoi MiJArOTOBKU CTYICHTH
rpymamu 3 B. 1. Creienpkum i acucTeH-

TOM BiTIPaBISLINCS HA OOMHIO, JIE B IIPaK-
THYHUX YMOBAX HABYAIUCS MPOBEICHHIO
KJIHIYHOTO JTOCHI/PKEHHSI CaMOK TBapHH
niepen 3a00eM. KoxkeH CTYIeHT OBUHEH
OyB TPaKTHKYBaTUCS Yy BiNpPAIFOBAHHI
METOJIMKH: &) B HaOYyTTi JOCBITy 00epeK-
HO, HE TPy0O BBOIWUTH PYKY, CKIAJICHY B
«IYYKy», 4epe3 aHAIBHUIA OTBIp B Tps-
My KHIIIKY 1 4epe3 BYJbBY — B MiXBY; 0)
B JIOCITI/DKEHHI Yepe3 MpsAMY KHIIKY; T) B
JIOCITI/DKEHHI Yepe3 MiXBY; 1) B KOMOiHO-
BaHOMY PEKTaIbHO-BariHAIBHOMY JOCITi-
JUKeHHI. BormHOYac CTyIeHTH HaBYauCs
3aCTOCYBAaHHIO METOHIB  30BHIIIHBOTO
KIHIYHOIO HOCIHIDKEHHS CaMOK Cllb-
CHKOTOCTIOZIAPCHKUX TBapHH 32 PI3HUX
¢izionoriuamux crauis (Stelletskiy, 1938).

[Ticnsa nmpuaOaHHS HABMYOK B JOCITI-
JUKCHHI KODiB, CTYACHTH MEPEXOIMIN
0 pociimkeHHs koomn. OCKUIBKH 3a-
O1fHUX KOOMJ OyJI0 HEIOCTAaTHBO, a Ba-
TITHUX 1 30BCIM He OyBajio Ha OOWHSX,
JOBOJIMIIOCS, B Mipy MOXKJIUBOCTI, TIpaK-
TUKYBATHCS Ha KOOMJIaX BIMICHKOBUX Ya-
CTHH, TPAHCIOPTY, & TOJIOBHUM YHHOM —
Ha KIIHIYHOMY MaTepiaii. TakuM 4uHOM
MPAKTHYHI 3aHSTTS 31 CTYJCHTAMH 13 3a-
3HAYCHUX TEM MIPOBOIMIIN KpiM OOHHI, B
OCHOBHOMY B Xipypriuniéi kiinimi KB3I
(OCKITBKH OKPEeMOi aKyIIepChKOl Ha TOH
gac He OyI10) 1 BeTepUHAPHUX TUTBHUIIIX
M. KueBa. 3miiCHIOBaIM TaKoXK BHI3IU
TPYI CTYICHTIB Y TOCIIONAPCTBA BIHCHKO-
BUX YaCTHH, JI¢ yTPUMYBAJIH KIHCBKE IT0-
TOIIB S, ¥ TOCIIOAAPCTBA TPAHCIIOPTHUX
opranizaiii (Ty>KOBUI TPaHCHOPT y TOH
yac OyB HAWTIOIIUPEHIIINM).

[Ticnst 11pOTO, HACTYITHUM ETAIloOM Y
HaOyTTI MPAaKTUYHOI MiATOTOBKH 3 Be-
TEPUHAPHOTO aKyIIepCcTBa OyI0 OmaHy-
BaHHS CTYICHTaMHU METOIMKH KIIIHITHO-
To JOCII/DKEHHSI KOPOBU Ha BariTHICTh
1 HEITIIHICTh, TOTPUMYIOUUCH HASBHUX
y MOCIOHMKAaX 3 aKyIIepCTBa Ta OIUCA-
HuM npod. H. @. Mumkinum npuiio-
Mmawm (Stelletskiy, 1938).

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 155



B. |. BopoOuHs

O4EeBHIHOIO TEPEBAro0 MPOBEICH-
Hs MPAKTHYHUX 3aHATH Ha OOWHI OyIo
Te, 10 Y CTy[AeHTa Oyjia Haroia ImpoBo-
JUTH Tepen3adiiiHe 3arajibHe KIiHIYHE
JOCII/DKEHHSI TBAapHHU 1 CIIeliajbHe
KIIIHIKO-aKyIIIepChbKe YU TIHEKOJIOTIYHE
JOCIIDKEHHS, 30KpeMa, pOOUTH IiCis
LBOTO IIEBHI aHAJITHYHI BUCHOBKH, BU-
3Hayatucd 3 aiarLo3om. Ilicasa 3a0o0ro
JOCIIDKEHOI HUM TBapMHH CTYIEHT
MaB MOXKJIMBICTH CIIIBCTABUTH CBOI BH-
CHOBKH, IEPEBIPUTH 3HAHHS, YMIHHS,
BpaxyBaTH CBOi IIOMHJIKHM 1 3’sCyBaru
1X NPUYMHH, TPOBECTH IOPIBHSIbHHI
aHaJIi3 pe3yJIbTaTiB JOCIIKSHHS JI0 3a-
0010 TBapHHH 1 Micist HOro. BomHovac
CTYJICHT 3aKpIIUIIOBaB 1 CBOT MPaBUIIbHI
BUCHOBKHU — aiarHo3u. Podora i3 caMka-
MU Ha 0OIfHI OyJa OpraHi3oBaHa TAKOX
IIO/I0 INTYYHOTO OCIMEHIHHS 3 METOMO
OBOJIOMIHHS CTYJACHTAMH TEXHIYHHMHU
[IPUHAOMAaMH IIHOTO TPOLIECY.

ITiciis ABOX NMPaKTHYHHMX 3aHATH Ha
OOWHI, JIe TPOBOJAMIN KJIIHIUHI A0CIi-
JUKEHHST TBapuH 32 (Di31070riuHUX CcTa-
HIB 1 3 PI3HOMaHITHOIO TATOJIOTIE CTa-
TEBHX OPraHiB, CTYICHTH HEPEXOIUIN
JI0 pOOOTH Ha KIIHIYHOMY Marepiani i,
KOJIM JOCTaTHBO HAIPAKTUKYIOTHCS (4ac
1 KUIBKICTh HOCIIIKEHb UISI KOYKHOTO
CTYJICHTA 3aJIe)KaJId BiJl HOro 37i0HOC-
TEH), BIAPABISIINCS HA BUI3HE 3aHATTS
B HaBYaJlbHE rocmoaapctBo. Tam cry-
JEHTH MaJld MOKJIMBICTh BHKOHYBAaTH
MPaKTHYHI 3aBIaHHs, sIKi MaJld Xapak-
Tep MOCTYMOBOro yckiaaHeHHs. Cro-
YaTKy JOCIIHKYBAJIU KOPIB 3 BIJOMUMH
TOYHHUMHM JaTaMy IIapyBaHHS; ITOTIM —
KOpiB, IPO NapyBaHHS IKHUX IM HE OyJI0
HIYOTO BiJIOMO; BariTHUX KOpIB, OO
BariTHOCTI SIKMX CTyJA€HTaM Hidoro He
MOBIIOMITSUIOCS, 1 BOHM MOBHHHI OYyJIH
cami BCTAaHOBHUTH 1X CTaH; KOPIB 3 HEBi-
JIOMHUM TE€PMIHOM BariTHOCTI, 1 CTy/IEH-
TH MOBUHHI OyJM cami BU3HAYUTH Yac
MapyBaHHS KOPOBH 1 TEPMIH BariTHOCTI.

TakuM YUHOM THPa)KOBaHI BUKOHAHHS
3aBIaHb 3 MOCJTIIOBHUM ITiBUIICHHIM
PIBHIB CKJIQJTHOCTI JIaBaJM MOXITHUBICTh
CTy[ICHTaM Ha KIIHIYHOMY MaTepiai
BIJIIPAIlbOBYBATH TCOPETUYHI 3HAHHSA 1
MIATBEPIDKYBATH iX TMPAKTHIHUMH J10-
CIIIIKCHHSIMH, a OTXKe, HaOyBaTH TaKux
B)XJIMBHUX MPAKTUYHUX YMIHb i HABH-
4ok (Stelletskiy, 1933).

[lix gac ompalfoBaHHS TEM IIpaK-
TUYHUX 3aHITh 3 BETEPUHAPHOIO aKy-
miepcTBa, IMPHCBIYCHHX  (eToToMil
IJI0/1a, HA IMOYAaTKOBOMY eTami mpod.
B. 1. Crenneupkuii 3amponoHyBaB Ko-
PHUCTYBaTUCS TPUHOMOM BiTKPHUTOI Jie-
MOHCTpaAIIii, 1100 MMOKa3aTH CTyACHTaM,
SIK TIOTPIOHO TIPOBOIMTH IIF0 OIIEPAIIifO.
[Ipuyomy ormepariiro GpeToToMii cam aB-
TOP METOAMKH MPOBOAMB HA 3BHYAHHO-
My OIIMHKOBAaHOMY JIE€MOHCTPaLiiHOMY
CTOJII B HaBYAJIBHINH aymuTopii, 1100
CTYACHTH MO OauuTH 1 3amam’siTatu
0COOJMBOCTI, MOCIIOBHICTH 1 crieIudi-
Ky MaHIIYISIIH Y KOKHOMY KOHKPETHO-
My BHIIAJKY 3a BIAMOBIAHOTO JiarHo3y,
a TaKOXX OI[IHUTH [0 PI3HUX aKyIlIep-
ChKHX 1HCTPYMEHTIB — (DETOTOMIB: Tep-
CHEMOMIOHMX HOXIB, J0J0T Mapk-
rpada, ne bproiieHa, TaHIFOKKOBUX 1
IPOTSHHUX THJ Tolno. BiH BBaxaB, mio
Taka BiIKpUTa JEMOHCTpaLis 000B’s3-
KOBO TIOBMHHA IEpeayBaTH poOOTI Ha
(haHTOMI, @ TUM Taue Ha KJIIHIYHO XBO-
piit TBapuHi (Stelletskiy, 1938).

[IpakTHuHi 3aHATTSA, MOB’sI3aHi 3
BUBUCHHSIM IIUTaHb, ITOB’S3aHUX 3 IO-
JO)KEHHSMH, TO3ULISIMH TIEPeaIeKaH-
HAMH 1 WICHOPO3MINICHHSIMH IIJIOAA B
POMOBHX MUISXaX, a TAKOXK BUIIPABIICH-
HSl HEMPAaBWIBHUX B3a€MOBIIHONICHD,
HAJAQHHS  POJOIONOMOTH  CTYICHTH
BiNIpalboOByBaIM Ha (anTomi. Bumi-
PIOBAaHHS Ta3y CaMOK BEJIHKHX TBApHH,
BHU3HAYCHHS HEBAriTHOTO 1 BAariTHOTO
CTaHy SIK IUIIXOM 30BHIIIHBOTO, TaK 1
BHYTPIIIHBOTO iX JOCIIKEHHS, CIO-
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CTEPEeIKCHHS 3a MepediroM mpaBUIIBHHX
pomiB, 3 3aMCaMH OKPEMHX MOMEHTIB
1 CIIOCTEPEXKEHHS 3a CTAaHOM POALLI
(BEMIpIOBaHHsI TEMIICPATypH, ayCKYIIb-
TaIlisl TOIIO BIIPOIOBXK POMIIB), HATAHHS
JIOTIOMOT'H TTiJT Yac HEeMPaBUIbHUX, BaXK-
KHX pojJax, axx J0 (eTOTOMIi CTYICHTH
OTIAHOBYBAJIM MPAKTHYHO B KJIiHILI 1 HA
HaBYAJbHIA 1 BUPOOHHMUIN NMpaKTHKAaX.
3a omaHyBaHHS TEeMHU 3 HAJAHHS POIO-
JIOTIOMOTH CTYICHTH BiAIPaIlbOBYBAIN
KIIHIYHY poOOTY 1 3AiMCHIOBAIN Kypa-
ito poniib. JIikyBaHHS XBOPHX Barit-
HUX CaMOK 1 TBapHH 3 MiCIIPOIOBHMHU
3aXBOPIOBAHHSMH CTYICHTH IPOBOIIITH
B KJIIHIII 1 Ha mpakThKax. Tam jke BOHH
3IIHCHIOBAITN KyPAIlit0 XBOPUX TBAPHH 1
MHCAJIH ICTOPI0 XBOPOOH.
Ha¥ikopHCcHINIMMY 11010 3aKPiTUICH-
Hs 1 3aCTOCYBaHHS y MalOyTHIN JisTb-
HOCTI HAOYTHX y BUPOOHHYMX YMOBax
Ha KJIIHIYHOMY Matepialli IpaKTHYHUX
3HaHb, YMiHb, HABUYOK 1 KOMIIETEHIIIH 3
BETCPHHAPHOTO aKyllepcTBa Oyiau Ha-
BYANbHA i BUpOOHHWYA TpakTukh. CTy-
JCHTU TPOXOIMIIH 1X Y TBAPUHHUAIIBKUX
rocronapcTBax (y4rocrax, KOJITOCIax,
panmrocrax) mix KEpiBHUIITBOM BHKJa-
naga, HaBECHI, y MepioJ] MaCOBHX OTe-
JIeHb 1 )kepeOinb. Ha HaBuambHIH Ta BU-
pOOHHMYIN MPAaKTHKAX CTYJACHTH OLIBII
MPEAMETHO OIIAHOBYBAJH, B TOMY YHC-
Ji, TMTAHHS OpraHi3amii MmapyBajibHUX
MYHKTIB 1 HapyBaHHS TBapWH, OCKUIBKH
MaJIi MOXKJIMBICTh MPALIOBaTH HA BHY-
TPILIHBOTOCIIOAAPCHKUX MapyBATBHUX
MYHKTaX 3 BEJIHKOO KiJIbKICTIO TBAPHH.
Ha mmboke nepexonanus npod. B.
I. Cremrenpkoro, mig 4ac peKTaIbHHX
1 BariHaJbHHUX MAaHIMYJSMIA He3anex-
HO BiJl METH MPOBEICHHS TaKUX JOCIi-
JUKEHb (03HAaHOMIICHHS YW BH3HAYCHHS
PO3MIIIIEHHsI CTAaTeBUX OPraHiB, BUMi-
PIOBAaHHS Tazy y CaMOK KPYIHUX TBa-
PUH UM BH3HAYCHHS HEBariTHOro abo
BariTHOTO CTaHy, TEPMiHY BariTHOCTI)

HeoOXiH1 kuBl 00’ ekTh. TIJIBKU TaKUM
CAMOCTIMHUM JOCHIIDKEHHSIM MOXKHA
1 3alliKaBUTU CTYHOCHTA aKyIIEPCHKOIO
po0oTOr0, 1 JaTH TBAPHHHUIITBY JIKaps
BETCPUHAPHOI MEIWLUHH, SKHUA BOIO-
i€ aKyIIePCHKOIO TEXHIKOK. YHHKHYTH
K TpaBMyBaHHS BHYTPIIIHIX OpraHiB
CaMKH TIiJT Yac BHYTPINIHBOTO 11 qOCITi-
JUKEHHS (PEKTaJIbHOTO, BariHAJIBHOTO)
CTYICHT IIOBHHCH HaMaraTHCsl BXke 3
MEepIIOTO K TOCIIKEHHS He3aJIeK-
HO BiJ TOTO 49M ¢ XyZ0o0a Impu3HadeHa
IUTSL IONANTBIIOTO 3a00¥0, YK JUISl TOCIIO-
ApChKOro BHKOpHCTaHHS. Ha rmmboke
nepekoHaHHa Bacuns IBaHoBuua, 1€
OyB Ba)KJIMBHUI MEIarorivHUid MOMEHT.
SIK MPaKTUK 3 BEJIMYE3HUM CTaXKEM BiH
3HAaB, 10 aKyIIEPChKa CKIaIoBa poOOTH
BETCPHHAPHOTO JIiKaps € OHIEI0 3 Haii-
BaXK4uX, i 0e3 iHTepecy, 6e3 ar00BI 10
Hei, BAKOHYBATH ii BOXKO. A BUKITIOY-
HO TEOPETUYHHM BHKIANAHHIM MOX-
Ha HaBITh BIIJISKATH BiJ Hel CTy/IEHTa,
3MajbOBYIOUM TPYIAHOINI ¥ CKIaJIHI
CUTYyallliiHi 00CTaBHHH, SIK-TO OyBaJlo
B HemoOpi cTapi yacu. Bin BeTepunap-
HOTO JIiKapsi Ha BUPOOHUIITBI MOTPiOHA
YiTKa po0O0Ta 3a CBOEIO CIEIIabHICTIO,
0e3 ii mepemopydenus. OTxe, U OBO-
JOMIHHS aKyIIePCHKOI0 TEXHIKOIO IS
HaBYAHHS CTYICHTa HEOOXIIHI BUKITIOU-
HO JKHBI1 00’ €KTH: KOPOBH, KOOWJIH TOILO
(Stelletskiy, 1933).

Benukoro 3mauenHs mpod. B. L.
Cre/uienpbKiid HalaBaB CTBOPCHHIO 1
oOnmajHaHHIO Ha Kadempi akymiepcrsa
BIIACHOTO, YKOMIUIEKTOBAHOTO TeMa-
TAHYHUMH TIperapaTtamM 1 pi3HOMaHIT-
HUM aKyIIePChKUM 1HCTPYMCHTApieM
(3pyYHHM, TPUAATHUM ISl MaHIITyIs-
Ii{, HErPOMI3KUM, MTPAKTUYHUM Yy BH-
KopHucTaHH1) My3eto. Kadenpa moBunHa
Martu Horo uist 3a0e3MEeYeHHS MaKCH-
MaJIbHOT TOBHOTH 1 Pi3HOOIYHOCTI ofiep-
JKYBaHHX CTyI€HTaMH (HaXOBUX 3HAHB
(Stelletskiy, 1938).
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Orxe, y 1920-1930-x pp. y KB3I, a
B mogansiioMy — KuiBchkoMy BeTepH-
HapHomy iHcTUTYTI (KBI), HaBuambHMiA
IpoIleC 3 BETEPUHAPHOTO aKyIIEpCTBa,
CBO€YACHO 3a0e3nedcHuil epekTHBHOIO
METOIVKOIO OINMAaHyBaHHS JIHCIHILTI-
HOIO, BKIIFOUAB IIHPOKE KOO (hopM Ha-
OyTTs CTyIEHTaMHU IPAKTHYHHUX 3HAHB,
YMiHb, HABHYOK, KOMIIETCHTHOCTEHU I
B Iepiojl HaBYaHHA B 1HCTHTYTI. lle
JO3BOJISUIO MTOYHHAIOYNM JHIDIOMOBA-
HUM JIKapsM BETCPHHAPHOI MEIUIIHHU
Ha HOBUX MICIIIX POOOTH Yy TBapUH-
HUIBKUX TOCIOAApCTBAX HE OOSTHCS
TPYIHOIIIB 1 Ccrenu(piki aKylepchKo-
ro (axy, Ha BUCOKOMY DiBHI HajJaBaTH
aKymepchKy 1 TIHEKOJOTIUHY JOTO-
MOTY TBapHHAaM, IIBUIKO 3aBOHOBYBa-
TH aBTOPHUTET IOCBITYCHUX MaHCTpiB
CBOEI cCHpaBH. 3aBASKH IPYHTOBHUM
3HAHHSM, YMIiHHSIM, HaBHUYKaM, Ofep-
JKAHUM Ha CTYICHTCBHKIH JIaBi, 3 4ECTIO
JIOJIAFOYM  TepIIi BHUPOOHUYI TPYIHO-
10, Y MOJIOAMX JIFONEH iABHIIyBajacs
CaMOOI[iHKa, BOHH CTBEPIKYBAIHCS Yy
MPaBWILHOCTI 00paHoi mpodecii, a 11e
CTHMYIIOBAJIO X JIO TOIOJAaHHS HOBHX
BHCOT IIpoQeciiiHOi MaliCTEPHOCTI.

Baratopiyna mpakTHka BHKIaIa-
upkoi pobotu npod. B. 1. Cremnens-
KOTO y BeTepHHapHHX Bumrax Kuesa ta
OpenOypra goBena, MO Taka METOIUKA
HABYAHHS CTYJCHTIB IPAKTUYHUM 3HAH-
HSM 1 YMIHHSM 3 BETEPHHAPHOTO aKy-
IIepCTBA Ja€ J00Pi Pe3yabTaTH.

Bararo nokosiHb BeTepHHAPHUX aKy-
nIepiB, HABYCHUX HA METOIHMIII, CTBOpE-
HIf 1 BiJmpanboBaHiil BIPOIOBX POKIB
npodecopom B. . Cremnenprum y KB3I
i miHime y KBI, monoBHroBau 0araro-
YKCENbHI 3arOHM JIiKapiB BETEPHUHAPHOL
MEIUIMHN HEe TUTbKK YKpaiHu, a i Oa-
raTtboX pecryOmik koaumHboro Coro-
3y. Bcroaum, e BOHM mparroBaiy, TiTHO
MIPEICTABISUIN CBill HABYATIBHUI 3aKTaj,
SIKMA J1aB M TYTIBKY B JKUTTS, CBOTO

BuHTens — npodecopa Bacwis [BanoBu-
ga CTeJUICHBKOr0 — IEePIIOro BHKJIaaada
JUCIUILTIHA aKyIepcTBa 1 FHEKOJOTII,
SKy BiH YATaB OKPEMHM KypCOM IIpU
kadenpi xipyprii. TBopuo, BAYMIIHBO,
He (QOpMarbHO CTaBUBCS 10 HABYAHHS
CTYACHTIB aKyIIepchbKid (axoBii maric-
TEPHOCTI, HAMAralo4nCh IepeaTy iM yci
CBOI 3HAHHS, IPAKTHYHI YMIHHS 1 HABU-
4kH, (axoBi KOMIICTEHTHOCTI, Oyay4H
npu ToMy mpodecopoM, 3aBigyBaueM
kadenpu xipyprii. [leBHa piv, mo Ha-
BYAIOYH CTYACHTIB BETCPHHAPHOMY aKy-
mrepcTBy, i cam pod. B. 1. Cremtenpkuit
HABYABCSI TIOPSIT 31 CBOIMU YUHIMHU-CTY-
neHtamu. Bin HaBuaBcs HaBuatu. Baywm-
JIMBO, TPAMOTHO, €(EKTHBHO JOHOCUTU
N0 HUX TIPAKTHYHI 3HAHHA, apKe caMe
yepe3 HHX 3IIHCHIOEThCS CUMOIo3 Te-
OpPEeTHYHUX 3HAHb 3 NPAKTUYHHMH Ha-
BHUKaMH, sKi MaiOyTHId BeTepHHApPHHM
aKyIep MMOBUHEH OTPHMATH i Yac Kili-
HIYHOT MIJITOTOBKM 1 TIPOHECTH 1X yepes
YCIO MOJAJIBINY TIpodeciiHy MisTbHICTb.
Huni, sk 1 panime JIUCHUILTIHA
«AKyIIepCTBO, TIHEKOJIOTiS Ta 0i0TeX-
HOJIOTisST BIATBOPEHHS CLIBCBKOTOCIIO-
JapChbKUX TBapHH 3 OCHOBAMH aHIPO-
Jori», Oyaydd KIIHIYHOW, 3aiiMae
4YiJIbHE MicLle B CHUCTEMI HiATOTOBKHU 1
(¢opmyBaHHS (axiBIIB BETEPUHAPHOI
MEAMIMHUI TTOPS 3 IHIIUMH KJIIHIYHHU-
MU JUCHUILIIHAMU OCTAaTOYHO (PopMye
po¢ias MaiOyTHHOTO (haxiBIIsl.
AHaITI3yI04H1 1 MOPIBHIOKOYH OCHOBHI
0a30Bi MO3UIIIT MIATOTOBKH BETEpUHAP-
HUX JKapiB-aKylepiB 3a Mepioja iCHY-
BaHHS BETEPUHAPHOTO (aKyIbTeTy (Ha-
CTYITHOTO POKY BiI3HAYaTUMYTh BIKOBUI
FOBLJICH ), MOKHA 3pOOUTH BUCHOBOK, 1110
OUTBIIICTE (HOPM 1 €JIEMEHTIB KIITHIYHOT
MiTOTOBKU CTYACHTIB 3 BETCPHHAPHOTO
AKyIIepCTBa, SIKUMH ITOCIYTOBYIOTHCS
HUHI, OyJM BBEJCHI B Iporpamy mpak-
TUYHOI 1 KJIIIHIYHOI IMATOTOBKH 3 IOAa4i
mpod. B. 1. Cremrenpkoro. OcyuacHe-
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Hi, IPUMHOXKCHI 1 a7anToBaHl 10 BUMOT
HUHIIIHBOTO Yacy BOHHU 3aJIHIIAIOTHCS
0a3MCHUMH Y TITOTOBIII CyYacHHUX JIiKa-
PIB BETEPUHAPHOI MEIUIIMHH.

TakuM YUHOM, 3aIOPYKOIO IMiATO-
TOBKH (PaxiBIIS € HE TUTHKU HAJIS)KHA TE-
OpETHYHA, aJie 1 BIIMOBIIHO, IPYHTOBHA
MpakTHYHA 1 KIiHIYHA miaroroBka. Ocy-
YacHEeHi 1 aanToBadi 10 BUMOT HUHILI-
HBOTO Yacy BOHU 3aJUIIAIOTHCS KITFOUO-
BUMH Y MJTOTOBIl CydYacHHX JIiKapiB
BETCPUHAPHOI MEAUIIHY, aKyIIePiB-Ti-
HekonoriB. daxoBa MiAroToBKa 3 «AKy-
IIepCTBa, THEKOJIOTii Ta 010TEeXHOIOTIT
BIITBOPEHHSI ~ CLTBCHKOTOCTIONAPCHKHIX
TBapUH 3 OCHOBAMH aHJIPOJIOTID» Te-
penbadae 3100yTTsI 3HaHb, BUPOOJICHHS
YMiHb KOPHCTYBATUCS [IUMH 3HAHHSIMH,
3aCTOCOBYBATH iX Ha MpaKTHII Yy Maii-
OyTHI cBoiif misutbHOCTI. CrpaBxHii
cydacHHH (haxiBellb — Iie, HacaMIiepe/,
IyMaroJa JIOJWHA, 3 OaueHHsSM Harps-
MIB 1 MEPCIEKTUB PO3BUTKY raiy3i Be-
TEPUHAPHOT MEAUIIMHH B LIJIOMY.

Bucnosxu i nepcnexmuéu

3 BHKJIAJCHOTO B CTaTTi Marepiairy
MOJKHA 3pOOMTH BHCHOBOK, IO POIIb i
npioputet npod. B. I. Cremtenpkoro y
CTBOPEHHI METOMWKH MPAKTUYHOI IMijI-
TOTOBKU CTY[CHTIB 3 BETCPHHAPHOIO
aKyIlIepCcTBa y BETCPHHAPHHUX BHIIAX
Oe33ariepeuni. Hum Oyna pospoOineHa i
JIOBEJICHA JI0 JIOCKOHAJIOCTI Taka METo-
JIMKa BUKJIAJAHHS i€l UCIMIUTIHY, SIKa
JaBajia MaiOyTHIM (axiBISIM HE JIHMIIC
HAJIG)KHY TEOPETUYHY, aje 1 IPYHTOBHY
MPAKTUYHY 1 KIIHIYHY IiJrOTOBKH. 3a-
rajibHi 1l MPUHIMITA aKTyaJIbHI W HHHI.
JIist MakCUMANbHO e()EeKTUBHOTO 3aCBO-
€HHsI TPAKTUYHOTO Marepiany, HaOyT-
TS CTYICHTAMH BIAMOBIIHUX (DaxoBHX
3HaHb 1 yMiHb OYJIO 3aCTOCOBAHO IIMPO-
Ke KOJIO (pOpM MPOBENCHHS KIIHIYHUX
3aHATH 1 MOJ1a4l HABYAJILHOTO MaTepiay.
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Abstract. The article highlights the role of Professor V. I. Stelletskyi in creating a methodology
for teaching technique of veterinary obstetrics at veterinary institutes in the 1920’s and 1930’s
and the modern use of its approaches and principles in the frame of training of veterinary ob-
stetricians for the livestock sector. The aim of this research was to determine the contribution of
V.I. Stelletskyi to development of the methodology of teaching veterinary obstetrics in the con-
text of practical training of students. The research materials are represented by methodological
publications in professional journals of the period of his activity. The methodological basis of the
research is the exploratory approach, dialectically combined with the principles of historicism and
systematicity. Also, systematic and analytical methods were applied.

From the point of view of development level of veterinary science and education at the end of
the IX — beginning of the XX century, institutions of higher veterinary education were employing
mainly theoretical training system. In the pre-revolutionary period, veterinary obstetrics was a
part of surgical sciences as a small component of surgery, so there was no separate methodology
for teaching this discipline.

Prof. V. I. Stelletskyi is one of the first tutors of the obstetrics course. He has developed a
methodology for teaching this discipline, which gave not only good theoretical knowledge in
this field of veterinary science, but also a high level of practical training. A wide range of forms
of practical and clinical classes, teaching and processing educational material has served this
purpose and ensured acquisition of a high knowledge, skills and competencies level by students,.

After the analysis and determination of the main basis positions in training veterinarians-ob-
stetricians, it becomes possible to conclude that the key to training of a veterinary specialist is
not only a high level theoretical tuition, but also a thorough practical and clinical schooling. While
being modernized and adapted to the requirements of the present time, the described elements
retain their crucial role in training modern veterinarians and obstetricians.

Keywords: Stelletskyi Vasyl Ivanovych, veterinary obstetrics, practical training of students,
teaching techniques
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AHOomayia. Abopmu y Kopig CripUYUHAOMb 3HAYHi EeKOHOMIYHi 36umku 08
20crnooapcme 3 ympumMaHHSA 8enuKoi poeamoi xydobu. Abopmu Kopie moxcyme 6ymu
3apasHoi ma HesapasHoi emionoeii. Halivacmiwe OiazHocmyroms 3apasHi abopmu
Kopis, OCKinbKu diaeHocmuKa 36YOHUKI8 3apa3Hux xeopob binbl po3suHeHa, 60 0eski 3
uux xeopob € cninbHUMU 058 MeapuH i nrodeli. Y cmammi npedcmasneHo pesynbmamu
aHanizy daHux /labopamopii monekrynapHoi diaeHocmuku TOB «LleHmp BemepuHapHoi
LiazHocmuku» wodo abopmis 3apasHoOi emiosozii y Kopie ma ix nowupeHHs 8 YKpaiHi
30 2014-2018 poku. 36yOHUKU iHgheKyiliHux x80p0ob, W0 BUKAUKaoMb abopmu 6yau
3agpikcosaHi y 17 obaacmsax YkpaiHu 3 18 0ocnioncysaHux. Bci 3pasKku, aKki Ha0xoounu
0o nabopamopii, 0ocnioxysanuce Ha 12 36yOHUKi8 3apa3Hux xeopob mMemooom
rnonimepasHoi 1aHY020801 peakuil y pexcumi peasnbHozo yacy. Halibinbwuli 8idcomok
npunadae Ha 6akmepianeHi iHgperyii 43,43 %, Ha eipycHi iHgekryii 23,23%, Ha
npomo30oHo3u 2,2 % i Ha 3miwaHi iHgekyii 31,32 %. [aHi w000 8UCOKO20 8i0COMKA
i3onauii 36yOHUKie 3apasHUXx xeopob i3 3paskie 8i0 Kopis, y AKux bys abopm ma
demexkmyesaHHA Mano0ocnioneHux 36yoHukie (BHV-4, Coxiella burnetii, Neospora
caninum) 8 YKpaiHi, ceiduams npo akmyaneHicme npobsaemu ma nompeby y ii susYEHHI.

Knrouvoei cnoea: senuka poeama xydoba, Koposa, 8azimHicms, iHgheKuiliHi xeopo-
6u, abopm, diaeHocmuka, memoo [1/1P

* HaykoBuii KepiBHUK — KaHIUIaT BETEPUHAPHUX HayK, 1oueHT O. A. Banbuyk
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Axmyanvnicmo

B mrepenax 3aKkopaOHHOI JTeparypu
BHCBITIICHO JIOCTAaTHBO 1H(OpMALIi 010
JUArHOCTHKH, TIOIIMPEHHS Ta eTiosorii abop-
TiB kopiB (Borel et al., 2014; Derdour et al.,
2017). I1pote, B YpaiHni rani momo mpooie-
MW a0OpTIB KOPIB HE € CUCTEMHUMH, a B OK-
PEMHX BHIIAJIKAX B3arajii BiJCYTHI, ITI0 CBIJl-
YUTP TIPO aKTYAIBHICTH TAHOTO MIATAHHSL.

AnHaniz ocmannix 00cnioHeHv
ma nyb6nikauiii

AOOpTH Y KOpiB, OCTAQHHIM YacoM, €
CEpPHO3HUM BUKIIKOM TSI TOCIIONAPCTB
3 YTPUMaHHS BEJIMKOI pOraroi Xyao0u i
CTIPHYMHSFOTH 3HAYHI CKOHOMIYHI 30UTKH
CKOTapCTBY HE JIHIIIC B YKpaiHi, ane i B
YCBOMY CBITi. BcTaHOBIEHHST 0CTaTOYHOL
TPUYHHE a00PTY Y BEIUKOL pOraTol XyHo-
0, 3BayKar04M Ha 1X IOJIIETIONONTYHICTE —
€ TIPOOJIEMOIO0, 3 SIKOFO CTUKAIOTHCS JIKapi
BETEPUHAPHOI MEMIMHU Ta (haxiBIl ja-
6opatopiii (Clothier & Anderson, 2015).

ITix yac BariTHOCTI Ha IUTIJ BIUIMBAE
Oarato (akrtopiB. 30Kpema, He3apas-
Hi a0opTH MOXYTb OyTH CITPOBOKOBaHi
MEXaHIYHIMH YUHHUKAMA (CKYITICHHS,
TPaBMyBaHHS TBapHH I 4ac IepeMi-
[IeHb, 3POCTAHHS BHYTPINIHHOYECPEBHO-
IO THCKY 32 TUMIIaHii TOIIO), XIMIYHUMH
(BIMB  (hapMaKOJOTIUHKUX —TIperaparis,
TOKCHYHUX PEYOBHH ), (Pi3UIHUMH (BIUTUB
BUCOKUX Ta HHU3BKHX TEMIIEparyp, ram-
Ma-TIPOMEHIB), a TAKOXK BPOMKEHI Ta Ha-
OyTi (CraJKoBi TEHETHYHI IMOPYILCHHS,
TIATOJIOTIsI EHIOKPUHHOI CHCTEMH, IIOPY-
meHHs oOminy pedoBuH) (Peter, 2000;
Cabell, 2007). 3apa3Hi abopTH MOXYTh
BUKJIMKATHCS BIpycaMu, OakTepisiMH, TPU-
6amu ta Havnpocrimmmu (Cabell, 2007,
Njaa, 2012; Borel et al., 2014; Derdour
et al., 2017). IH¢ekmiiHi areHTH — 4acTi
MPUYHHE a00PTIB BEJIMKOI POraToi Xymo-
O, BOHU MOXXYTh PEECTPYBATHUCS CIIOpa-

JITYHO a00 SIK SH300THYHI a00PTH, 3a3BH-
Yaii, 0e3 KIIHIYHUX 03HAK, OKPIM abopTy
(Njaa, 2012; Clothier & Anderson, 2015).
[IpoBeaeHi nocmimkeHHs Kaiipop-
HICHKHX BYCHHX BKa3yIOTh Ha T, IO
58 % abopTiB criprYHHEHI iHPEKITISIMH.
Cepen HUX, 46,9 % — 1ie crienudivHi iH-
¢exii (Clothier & Anderson, 2015).
Jlnist BCTAaHOBJIGHHS JiarHO3y MOTPiO-
HO 3i0paty Bci HEOOXiIHI 3pa3KH, a Ta-
KOK CKJIACTH NICTANbHUN aHAMHE3 MO0
okpemoi TBaprHH abo crama. Yacto 3pas-
KU HaJCUJIAIOTHCSI HE B TIOBHOMY OOCSI3I.
Hamnpuknan, y Oaratbox BHIIagkax adbop-
Ty BEJIMKOI poraroi Xy[aoOW —TuiareHTa
HE HANAETBCS VIS JOCHTIIKEHb, X04a €
BOKJIMBUM MatepiajioM JiIs TOYHOI Jia-
THOCTUKM TaKUX 30ymHUKIB sk Bacillus
licheniformis, Chlamydia spp. ta Coxiella
burnetii (Wheelhouse & Dagleish, 2014).
CBoeuacHa [IarHOCTUKA  TIPUYMHU
abopTy T03BOJISIE IPABUITLHO OPraHi3yBaTh
npoiTAKTHYHI 3aX0/H Ta HE JIOMYCTHTH
3HAYHUX CKOHOMIYHHX BTPAT, IOB’S3aHIX
13 3HIDKEHHSIM MOJIOYHOT ITPOTYKTHBHOCTI,
MOBTOPHUM OCIMEHIHHSIM, HEIO0OTPHUMAaH-
HSIM MOJIOIHSKA Ta BUTpPaTaMy Ha KOPMH,
BCTAQHOBJICHHS JIarHO3y Ta JIKyBaHHS
(Peter, 2000; Clothier & Anderson, 2015).
Mema Oocnidxcenns — aHami3 Io-
IIUPEHOCTI a0OPTIB KOPIB 3apa3HOi eTi-
oJIoTii B YKpaiHi.

Mamepianu ma memoou
00CTi0NCeHHS

JlocmiKeHHsT BHKOHAHI — IIUIIXOM
CTaTHCTUYHOTO aHaizy nanux Jlabopa-
Topil MoNeKysipHOi miarHocTuku TOB
«llentp BetepunapHoi JliarHOCTHKUY
3a 2014-2018 pp. moao pe3ynbTariB
JOCITIKEHb 3apa3HuX abOpTiB y KOPIB.

Bumnangkom BBaxkaBcs 3pa3ok  abo
3pa3Kd, HagaHi OIHOYACHO 3 OIHOTO
craga (oauH abo OuTbIe a0OPTOBAHMX
IUTOAIB a00 iX BHYTPIIIHI OpraHH, Iuia-
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IieHTa 1/a00 BariHanbHi 3MuBH). J{is 1o-
CITiJDKCHHSI BUKOPUCTOBYBAIIU BariHaNb-
HI Ma3KH, IUIAlCHTY, BHYTPIIIHI OpraHu
Io/ia: MO30K, Ceplie, JIereHi, TUMYC, Ce-
JIe3iHKa, MeYiHKa, HUPKHU, BMICT CHYyTa,
piaKHa 3 IPYAHOI Ta YePEBHOI MOPOKHH-
HU. Binbip 3pa3kiB opraHie Bij abopTo-
BAHOTO IUIOAY TPOBOIMIN Oe3rmocepe-
HBO y CEKIHHIN 3ayi jgaboparopii mija
Yac [IPOBE/ICHHS TATOIOr0AHATOMIYHOTO
po3tuHy. Bik, moposa i TepMiH BaritHO-
CT1 TBapHH, 110 a0OPTYBaJIH, OYyIIU Pi3Hi.

JliarHocTuKy 30yIHHKIB iH(EKIIHHIX
XBOPOO, SIKI BUKJIMKAKOTH a0OPTH, MPOBO-

JITA METOZIOM TIOJIMEPa3HO1 JIaHIIFOrOBOT
peaxiiii y pexxumi peansHoro vacy (ITJIP-
PY) Ha ammidikaropi Applied Biosystems
7500 Fast Real Time PCR-Systems, Buxo-
PHCTOBYIOYM KOMEPIIiiHI TECT-CUCTEMH.
Beci 3pasku mocnimkysamich Ha 12 30y-
HUKIB iH(eKIIHHNX XBopoO: Mycoplasma
spp., reprecBipyc BPX 4 tumry (BHV-4),
Bipyc BipycHoi miapei BPX (BVDV), eep-
necgipyc BPX 1 muny (IBRV), Salmonella
spp., Coxiella burnetii, Neospora caninum,
Chlamydophila spp., Campylobacter fetus,
Leptospira spp., Listeria monocytogenes,
Anaplasma phagocytophilum.

1. KinbkicTh gocaipxenux BUNAAKIB a00pTiB y KopiB ynpoaos:x 2014 — 2018 pp.

rll\/fn OGuacTs 2014 p. | 2015 p. | 2016 p. | 2017 p. | 2018 p. Hopjgﬁiﬁ
1 | BiHHHUIBKA 6 1 0 2 0 9
2 | BonmHCchKA 0 0 0 0 3 3
3 | AHinponeTpoBchka 1 1 1 1 0 4
4 | loHenbKa 0 0 2 0 0 2
5 | ’Kutomupcbka 0 1 0 0 1 2
6 |3anopizbka 2 0 0 0 0 2
7 | KuiBcbka 6 0 6 3 11 26
8 | Onecbka 1 0 0 0 1 2
9 |IlonTaBchka 11 2 9 0 3 25
10 |Cymchbka 0 0 0 3 1 4
11 | TepHomiibcbKa 1 2 2 5 3 13
12 | XapkiBcbka 1 0 0 0 1 2
13 | XepcoHcbKa 0 0 0 4 0 4
14 | XmenpHUIbKA 9 6 5 4 1 25
15 |Yepkaceka 4 7 0 6 7 24
16 | YepHiriBcbka 2 1 2 3 8 16
17 |YepHiBeripka 0 0 0 0 1 1
18 | PiBHEHChHKa 0 0 0 0 2 2
19 | JIyrancbka 0 0 0 0 0 0
20 | AP Kpum 0 0 0 0 0 0
21 | JIbBiBChKA 0 0 0 0 0 0
22 | KipoBorpajchka 0 0 0 0 0 0
23 |IBaHO-DpaHKiBChKa 0 0 0 0 0 0
24 | 3akapnarcbka 0 0 0 0 0 0
25 | MukonaiBcbka 0 0 0 0 0 0
Bceboro 44 21 27 31 43 166
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Pesynvmamu docniomenns
ma ix 0620680peHHs

3a mepioa mociimpkeHnst 1o Jlabopa-
TOpil MoNeKyysipHOI miarHoctukun TOB
«lentp BerepunapHoi JliarHOCTHKN
HAJXOIOJH 3Pa3KH ISl BUKIFOUYCHHS 200
MITBEP/DKEHHS 3apa3Hoi eTioyorii abop-
TiB 3 18 obmacteit Yipainu. 3 6 obmacteit
(3akapmarcekoi, [BaHo-DpankiBchkoi, Ki-
poBorpajcekoi, Jlyrancekoi, JIbBIBCBKOI,
MurxonaiBebkoi) Ta AP Kpum 3pazku He
HaJcuanuch. 3a nepion 2014 — 2018 pp.
Oyito tociipkeHo 166 3paskis. Haiibinb-
ma X KUIbKicTh Hajiima 3 KuiBeekoi,
ITonraBcekoi, XMenbHULBKOI, Yepkach-
koi, YepHiriBcbkol, TepHOMiIbCHKOI Ta
Binnuipkoi oonacreit (tadm. 1).

I3 166 nmocmimkyBaHHX 3pa3KiB,
abopTH He3apa3Hoi eTioNOoTil peecTpyBa-
1 'y 67 unazakax (40,36 %), a 3apa3Hoi
etioyorii —y 99 Bumaznkax (59,64 %).

Cepen abopriB 3apa3HOi eTioNorii
OakTepiaibHi 1HQEKIT A1arHOCTyBaIH Y

43 unanxax—43,43 % (Mycoplasma spp.
— 26 BumnanxiB, Campylobacter fetus —
2 sumanku, Chlamydophila spp. — 4 Bu-
mangku, Coxiella burnetii — 3 BUIIAIKH,
Leptospira spp. — 1 Bunanok, Salmonella
spp. — 7 BUIAJKIB), BIpycHI 1H(EKii —
y 23 Bunagkax (BHV-4 — 8 Bunankis,
IBRV — 3 Bunaaxu, BVDV — 12 Bunan-
KiB) — 23,23 %, MpoT0300HO3M — Y 2 BH-
naakax (Neospora caninum — 2 BUIaf-
KU, no4anu 00Caioducy8amu Memooom
1JIP 3 2017 poxy) — 2,02 % Ta 3Mimani
idekmii — y 31 Bumanky — 31,32 %.

3Mimani  iHpeKHil 3ycTpiuamuch y
Takux Bapiaiisax: BHV-4 1 Mycoplasma
spp. — 23 Brmamku (74,19 %); BHV-4 i
Neospora caninum — 2 punajxu (6,45 %);
BHV-41IBRV -2 gunadxu (6,45 %); BHV-
4 1 Coxiella burnetii — 1 Bumanok (3,23 %);
BHV-4, Coxiella burnetii i Mycoplasma
spp. — 3 Bunazaku (9,68 %).

3a mepion Bix 2014 mo 2018 piky B
nadoparopii  JieTekToBaHo 12 13054TIB
BVDV, 35 pomsrie BHV4, 5 izomsris

2. Buaijeni i3o1aTH 30y1HMKIB 3apa3Hux XxBopo0 ynpoaosxk 2014 — 2018 pp.

gr[ 36ynHuKH 2014p. | 2015p. | 2016p. | 2017 p. | 2018 p. i3PO a;;T“fB
1 |BVDV 4 0 5 1 2 12
2 |BHV-4 4 4 5 8 14 35
3 |IBRV 0 1 0 1 3 5
4 | Salmonella spp. 6 0 0 1 0 7
5 | Leptospira spp. 0 0 0 0 1 1
6 |Coxiella burnetii 0 0 1 1 5 7
7 Ilzll(s)Ile(fgftogenes 0 0 0 0 0 0
8 | Chlamydophila spp. 1 2 0 1 0 4
9 | Campylobacter fetus 2 0 0 0 0 2
10 | Mycoplasma spp. 11 1 6 15 19 52
11 | Neospora caninum H.* H.* H.* 2 2 4
12 | doeytophilum L L L L
Bcporo 28 8 17 30 46 129

pumitka: * — H.1. — HE JOCIIPKYBaIH
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3. [3oasiTH 30yIHUKIB 3apa3HUX XBOPOO BUAiTeHUX ynpoaosx 2014 — 2018 pp.

O6acTh

Bunineni izonsatu

Kinpkicts

Binaunpka

Chlamydophila spp.

1

Campylobacter fetus

BVDV

BHV-4

Mycoplasma spp.

JIHInponeTpoBChKa

BVDV

Mycoplasma spp.

JloHerbka

2Kuromupcbka

BHV-4

3anopi3bka

Salmonella spp.

KuiBcbka

Salmonella spp.

Leptospira spp.

Coxiella burnetii

BVDV

BHV-4

Neospora caninum

Mycoplasma spp.

Onecbka

Mycoplasma spp.

ITonTaBchbka

Coxiella burnetii

Campylobacter fetus

BVDV

BHV-4

IBRV

— QN[ == N[ || [—=|N[—= [N == O~ =[N |—]|—

Mycoplasma spp.

—
—_

CyMchka

BHV-4

Mycoplasma spp.

Coxiella burnetii

TepHominbchka

BVDV

BHV-4

IBRV

Neospora caninum

Mycoplasma spp.

XapkiBcbKa

Coxiella burnetii

BHV-4

Mycoplasma spp.

XepcoHchKa

Chlamydophila spp.

BHV-4

Mycoplasma spp.

XMebHUILIbKA

Salmonella spp.

BVDV

BHV-4

Mycoplasma spp.
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IIpoooeacenns maébn. 3.

Coxiella burnetii
Chlamydophila spp.
BHV-4
IBRV
Neospora caninum
Mycoplasma spp.
Salmonella spp.
Coxiella burnetii
BVDV
BHV-4
IBRV
Neospora caninum
Mycoplasma spp.
BHV-4

UYepxacbka

UepHiriBcbka

Bommacbka

Mycoplasma spp.

BHV-4

PiBHeHCBKA

Mycoplasma spp.

YepHiBelbka

Mycoplasma spp.

— == oo B = === =]9=|o|wn|o|—

IBRYV, 7 omstiB Salmonella spp., 1 3ot
Leptospira spp., 7 Bomsris Coxiella burnetii,
4 Bowrtu Chlamydophila spp., 2 3onsata
Campylobacterfetus,52 3onstuMycoplasma
spp., 4 Bonsta Neospora caninum (Tioya-
au docrioxcyeamu memooom [IJIP 3 2017
p.). Bomsatu Listeria monocytogenes Ta
Anaplasma phagocytophilum 3a 1ieit iepion
HE BUIUBITUCH (mabn. 2).

AHaJi3 MOMMUPEHOCTI 30yTHUKIB 3a-
Pa3HUX XBOPOO, SIKi BUKIMKAIOTh a00pTH
y KOpiB, MOKa3aB, mo Mycoplasma spp.
peectpyBanack y 15 obnactsix, BHV-4 —
y 13,BVDV -y 7,1BRV —y4, Salmonella
spp. — v 4, Coxiella burnetii — y 6,
Neospora caninum —y 4, Chlamydophila
spp. —y 3, Campylobacter fetus —y 2, a
Leptospira spp. —y 1 (maba. 3).

Hativacmiwe  Oemexmosanumu  ma
Hatnowupenivumu 8 Ykpaini cepeo 12 do-
cridoicysanux 30yonuxie oOynu Mycoplasma
spp. 1 BHV-4. [looiona kapmuna iomiva-
€mbCst i 3a AMIUAHUX THGeKylil: YacTKa Ha
30ymHuKu Mycoplasma spp. 1 BHV-4 cma-
Hosuna 71,19 %.

Bucnosexu i nepcnexmuéu

3rigHo manux Jlabopatopii MoJeKy-
nsapHoi giarHoctuku TOB «Uentp Be-
TepuHapHOI J{iarHOCTUKM» YIPOIOBK
2014 — 2018 pp. aGoptu He3apaszHOI
etionorii peectpysamu y 40,36 %, a 3a-
pasHoi etionorii — y 59,64 %.

AGopTH 3apa3HoOi eTioNorii MarTh
3HAYHE MOIIMPEHHS, 30KpeMa OakTepi-
anbHi 1H(eknii cranoBwin — 43,43 %,
BipycHi iHdpekuii — 23,23 %, mpoTo300-
Ho3u 2,02 % (Neospora caninum — 2 Bu-
MaJIkK) Ta 3mimadi iHdekuii — 31,32 %.

[NommperHs 3apa3HUX XBOPOO, SIKi
BHKITMKAIOTh a0OPTH KOpIB, BioOpakeHi
y nanux JlaGoparopii MOJEKYISIpHOI -
arnoctuku TOB «lentp Berepunapnoi
JliarHoCTHKW», HE MOXKYTh BiIOOpaKkaTH
peanbHy KUIBKICTh BHIIQJKIB a0OpPTIB Y
CKOTapCTBI 1 MOTPeOyrOTh OLTBII JETATb-
HOTO BHBYCHHSL.

[HdopMarlis o0 MONIMPEHHS 3a-
pasHux adopti y BPX He € moBHOI0, aie
MO)Ke OyTH BHKOPUCTAHA UL OLIHKH Ta
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MPOTHO3YBAHHS PU3HKIB 1X MOLIMPEHHS
Ta pO3pOOKHU MPODITAKTHYHHUX 3aXO0/IIB.

IMepcriekTrBaMy MOAAJBIINX JTOCITI-
JOKEHb € MOHITOPUHT 30yJHUKIB iH(EK-
IAHUX XBOPOO, SIKi BHKJIHKAIOTH abop-
TH Y KOpiB; BU3HAYCHHS (DAKTOPIB, IO
BIUTMBAIOTh HAa HMMOBIPHICTH YCIIIIHOT
JIIArHOCTHKK a0OPTiB.
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Abstract. Abortions in cows cause significant economic losses for cattle farms. Etiology of cow
abortions can be infectious and non- infectious etiology. Mostly an infectious abortions are diagnosed,
because diagnostics of an infections abortions are better developed and some of these diseases are
common to animals and humans. This article presents the results of the analysis of data from the Molec-
ular Diagnostics Laboratory of LLC “Center for Veterinary Diagnostics” concerning abortions of infectious
etiology in cows and their distribution in Ukraine for 2014—-2018. Pathogens of infectious diseases that
cause abortion were recorded in 17 regions of Ukraine from 18 investigated regions. All samples received
from the laboratory were tested for 12 pathogens by PCR real-time. The highest percentage was record-
ed by bacterial infections - 43.43 %, viral infections - 23.23 %, protozoonoses - 2.2 % and mixed infections
- 31.32 %. Data of the high percentage of isolation of infectious disease pathogens from samples from
cows that had abortion and detection of poorly studied pathogens (BHV-4, Coxiella burnetii, Neospora
caninum) in Ukraine indicate the relevance of the problem and the necessity for its study.
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