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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.
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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). Anumber 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 1gG 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 IgG. IgG
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). 1I9gG 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—1gG, and IgG, (Mallery et al., 2010).
All domesticated ruminants have an 1gG,
which is highly cross-reactive among
species. IgG, is the major g 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 “\elykosnitinske n.a.
0.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%, 3, 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
(Schéagger & 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 39 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
M 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 1gG 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 1gG to the fetus.

Feeding of the first portion of colos-
trum to calves after birth contribute re-
liable (P <0.001) increase of serum 1gG
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

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
1gG 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

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 1gG
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 1IgG 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 1gG 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 1gG, labeled
1'% jt 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 1gG
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 1gG 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 1gG 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 1gG 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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of Veterinary Sciences, 11(1): 6—14, https.//doi.org/10.31548/ujvs2020.01.001
AHomauyia. HasedeHi pe3ynbmamu 3acmocy8aHHA po3pobraeHoz2o asmopamu npenapamy
«MembpaHocmabin» i HaMUBHUX NINOCOM 3 hocghoninidHo20 biwapy Ha OCHOBI COEBO20 1eYUMUHY
0419 KopeKuyii MoKasHuUKie emicmy imyHo2n06yniHy G (IgG) y cuposamui Kpogi HOBOHAPOOHEeHUX
menam y nepiod ¢popmysaHHa KoocmpanbHo20 imyHimemy. [ocnioxceHi NoKasHUKU emicmy IgG
Y CUpo8aMUi Kposi HOBOHAPOOXEHUX MeAaam y OUHAMIUi — 8i0 HapoOxceHHs 00 11-00608020 8iKy.
JlocnioneHHs nposodunu HA HOBOHAPOOMEHUX Menamax mpeox epyn (KOHMposbHa, ma
08i 00CniOHI) YKpaiHCoKOI YopHO-pAbOI Moso4HOI nopoou. PigeHb IgG docnidxcysanu mMemodom
2enb-enekmpocpopesy 8 rnoniakpunamioHomy eeni. KinbkicHy ouiHky 6inkosux pakuili nposodunu
CKAHYBAHHAM enekmpoghopezpamu, 3 HACMYMHOK PEKOHCMPYKUIEO iX 2paghiyHo i 0bYUCIeHHAM 3a
BIOHOCHUMU OOUHUUAMU ab0 Ma0Wero 3 8UKOPUCMAHHAM KOMITIomepHOI npozpamu. BcmaHoesneHo,
wo npenapam «MembpaHocmabin» i HamueHi sinocomu 3 ¢ocgoninioHoeo biwapy Ha OCHOBI
COEB020 AIEUUMUHY OKMUBYHOMb MPAHCIIOPM iMyHO2/100ysiHi8 Y MOHKOMY KUWEYHUKY i cripusiome
docmosipHomy 3pocmaHHio emicmy IgG nopieHAHO 3 MeAAMAMU KOHMPOsbHOI epynu. Bmicm IgG
Y cuposamui Kposi HOBOHAPOOMEHUX Mmenam 0b0x 00cniOHUX 2pyn y eiui 6 200UH 0CMOBIPHO 3pic
i 3anuwasca suUWUM B8rPo00BH« 8Cbo20 nepiody 0ocidy, 3a BUHAMKOM measm nepuwioi 0ocnioHoI
2pynu 'y eiyi 7 0i6, nopieHAHO 3 MeAAMAaMU KOHMPOsLHOI 2pynu. MoKa3aHa QUHAMIKA 3 MOPIBHANLHUM
aHanizom emicmy IgG 8 cuposamui KpPosi Mix MOKA3HUKAMU menam oKpemux 2pyr. 3pocmaHHA emicmy
1gG 8 Kposi HOBOHAPOOHEHUX MesIAM € 0OHUM i3 hakmopis, Wo 3abe3rneqye npodinaKmMuKy paHHL020
imyHoOeghiyumy, cencucy, po3sUMKy po3/1adie MpasseHHs Ma 8UHUKHEHHS iHWUX X80p06 MOsIOOHSAKY.
Kmrovoei cnoea: KosocmpasnbHuli imMyHimem, Moso3ugo, iMyHoznobyniH G, HOBOHAPOOH(eHi
menama, MembapaHocmabin

ModaHo 0o OpyKy 28 ciuHsa 2020 poky
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KNITUHHUIA CKNAL CTPABOXIAHOIMO MUTAA/TUKA
KYPEM Y NOCTHATAJZIbHOMY MNEPIOA| OHTOTEHE3Y

H. B. ANLLJIKOK, dokmop eemepuHapHuUX HayK, 0ouyeHm Kagedpu aHamomii,
2icmonoeii i namomopgonoeii meapuH im. akao. B. I KacbaHeHKa,
https://orcid.org/0000-0003-4753-9356
HauioHanbHul yHisepcumem biopecypcis i npupodoKopucmyeaHHs YkpaiHu
E-mail: dushlyuk@ukr.net

AHomauyia. Y ccasujie nepwium 3axXucHUM 6ap’€poM Ha WAXY HAOXOOHEHHA aHMU2eHie
yepe3 op2aHu MpPasneHHA € 270mKose AiMoioHe Kinbuye Banvoeepa-llupozosa, fAke
8i0cymHe y nmaxie. B 0OCMAHHIX Yo hyHKUiHO BUKOHYE CmMpagoxiOHuli Mu2ianuk, wo
Hanexume 00 rnepughepudyHUX OpeaHie 2emornioesy ma nimgonoesy. B Hux 3a enausy
aHmueaeHHoi cmumynsayii, T-ma B-nimgouumu ougepeHuitoromsca 8 egheKmopHi KaimuHu,
AKI 3yMosnoroms crieyuiyHull imyHimem.

06’ekmom 0ocnidxeHHsa bys cmpagoxiOHuli muedanuk Kypeli Kpocy LLesep 579 gikom
8i0 00Hiei 0o 300 0i6 ma 1, 2 i 3 poKu. [1i0 Yyac 8UKOHAHHA pobomu BUKopucmosysanu
302071bHONPUUHAMI  KAacuyHi - memoou  yumosnoeiyHux 0ocnioxceHb. LlumonoeaiyHi
00CniOHeHHA BUKOHYsasu Ha npernapamax-8iobumkax, Aki ¢apbysanu 3a Palimom
KomepuiliHumu ¢hapbamu Jlelikofug 200 (Erba Lachema, Yecbka pecnybnika) ma 3a
Manenzetimom papbamu Hemocolor (Merck, ®edepamusHa pecnybnika Himewyura). Ix
susYasu 3a 0onomoeoto Mmikpockona “Olympus” (ok.x10, 06. x100).

Y cKnadi KnimuH cmpagoxioHo20 mu20anuKa Kypell 8uasnaomecs Aimgoyumu,
imyHobnacmu, nponaasmamuy4Hi - ma  NAA3MAMUuUYHi - KAimuHu,  MOHoyumu,
MaKkpogazu, pemuKyqasapHi KaimuHu, eemepoginu ma ¢ibpobnacmu. Ceped Hux
Halibinbwe naimgoyumis. Ix ymicm HepisHomipHo 36inbwyemsca 0o 60-00608020
8iky nmuui. ¥ Kypeli gikom 90-180 0i6 8iH 30aUWAEMbCA NMPAKMUYHO 0OHAKOBUM, d
8 0C0bUH cmapwozo 8iKy — dew,0 3meHWYyeMbCcA. lponaasmoyumu i naasmoyumu
8UABAAIOMbCA HA rnpernapamax-8idbumkax 8 Heeesnukill KinbKocmi, noyuHaro4u 3
15-00606020 8iky Kypell. 13 36inbWeHHAM 8iKy nmuuyi ymicm Uyux KaimuH 3pocmac i
MAKCUMQ/IbHO20 3HAYeHHA Habyeae y 0OHOPIYHUX. YmMicm moHoyumie i makpogazie
Ha npenapamax-8idbumkax HeaHa4yHull. BiH HepieHOMipHO 3pocmac i3 36inbUWeHHAM
8iKy Kypell i MaKcumanbHUX 3Ha4yeHb Habyesae y 2-piyHomy 8iui Kypel. PemuKynsapHi
KAIMUHU ¢hopMytomb OCHOBY CMPABOXiOHO20 MU20AAUKA i MACKYIOMbCA KAIMUuHamu
NimgpoioHo20 pAdy, a pibpobaacmu i cemepoinu micmameca 8 He3HAYHIl KinbKocmi,
AKa He niddaemobca cmamucmuYyHili 06pobuyi.

Knrouoei cnoea: Kypu, cmpasoxioHuli Muedanuk, nimgoioHa MKAHUHA, KAimuHu
NiMgoiOH020 pAdY, peMUKYAAPHI KAimuHU, 2emepodinu, gibpobaacmu
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Axmyanvnicmo

Y ccaBUiB TEPIIUM  3aXHCHUM
0ap’epoM Ha MUISIXY HAJAXOKCHHS 4y-
YKOPIMHHUX JUISL OpraHi3My PEYOBHH Ue-
pe3 OpraHu TPaBJICHHS € [IIOTKOBE JiM-
¢doinne xinmbiie Banpaeepa-Iluporora,
sike BincyTHe y nraxis (Seleznev, 1999).
B ocTaHHIX [f0 (GYHKIIIFO BUKOHYE CTpa-
BOXIiJJHUI1 MUTJIAJIHK, KU, SIK CBITYUTH
HOro Ha3Ba, MICTHTBCS y CTPABOXOI.

CTpaBOXiTHHI MHUTIAIHK, K IMYH-
He (miMQoinHe) YTBOPEHHS IILUTYHKO-
BO-KHIIIKOBOTO TPAKTy, HAJCKHUTh JIO
nepu(epUYHUX OpPraHiB TeMOMoe3y Ta
aimpomoesy (Krok, 1963; Khomich et
al., 2019). B ocranHIX 3a BIUIMBY aHTH-
reHHol crumyisnii T- ta B-mimdoruTu
JUQPEPEHITIIOIOTECS B €(PEKTOPHI KJIi-
TUHH, SKi 3yMOBJIOIOTH CIICIH(DITHUN
imysirer (Seleznev, 1999). Kpim mporo,
B CIICI[iaNIBHIM JIiTeparypi € JaHi, mo y
IMyYHHHX YTBOPCHHSIX TpyOuacTux op-
TaHiB TPaBJICHHs NTaXiB BiI0yBa€ThCS
po3utok T- Ta B-mimdoruris micis
3HAYHOT IHBOJIIOIIIT THMYCa 1 IOBHOT pe-
nykiii kroakaiapHoi cymku (Kiselova et
al., 1994; Vershigora, 1990).

Tonorpadis, Makpo- i MIKPOCTpPYK-
Typa CTPABOXiJHOTO MHUIJIAIHKA OKpe-
MHUX BUIIB CBIHCHKMX Ta AUKUX NTaXiB
JOCTaTHEO TOBHO OIUCaHI y OKPEMHUX
poborax (Kovtun, Kharchenko, 2005;
Usenko, 2018). 3a ix maHumu BiH Mae
KUTBIENONiOHY (OpMYy 1 pO3TaIIOBaHHI
y CIM30BIA OOOJNOHII Ta IMi/ICTU30BIH
OCHOBI KayHaJIbHOI IULSTHKA CTPAaBOXOTY
nepe/ ii IepexoioM y 3aJI03UCTY YaCTUHY
nutyHKa. Moro (yHKI[OHANBHA YacTHHA
NpejCTaBiIeHa JTiM(OITHOK TKAHUHOLO,
SIKa Y CBOEMY PO3BUTKY MA€ YOTHPH PiBHI
CTpyKTypHOI oprasizaii (audysta hop-
Ma, MePEe/IBY3JIMKH, IEPBUHHI Ta BTOPHH-
Hi iMGBOITHI BY3IIHKH), SIKI BUHHKAOTH
MOCTIZIOBHO 1 3a0e3MedyroTh TOTpeOH
OpraHi3My Ha IEBHHX €Tamax Horo cra-

HOBJICHHs. HasBHICTH BTOPHHHHX JiM-
(hOiHUX BY3JIMKIB CBIIUUTH PO MOP-
(hodyHKIIOHATBHY 3pUTiCTh JTIM(pOIAHOT
TKAHWHU 1 BIANOBIAHO MUTIAIMKA, TOOTO
37aTHICTh JaBaTH IOBHOI[HHY IMyHHY
BIAMOBIABL HA JiF0 AaHTUIEHIB.

MopdodyHKITiOHATBHI ocobuu-
BOCTi CTPaBOXiMHOTO MHTJANKa B
oHTOreHe3i Kkypedl kpocy Llesep 579
JOCTaTHBO MOBHO JOCITIDKEHI Ta OITy-
OJiKOBaHI y TOMEpEenHIX HAIUX poOo-
tax (Dyshlyuk, 2010, 2018; Khomich,
Dyshlyuk, 2014, 2015). 3a ix panumu,
MopQodyHKITiOHATBHA 3pLIICTH CTpa-
BOXIJTHOTO MHIJAIUKA BAKIIMHOBAHHX
Kyped mpoTH XBOpoOM Mapeka Ta iH-
(bexuiliHoro OpoHxiTy Hactae B 15-110-
00BOMY Billi, a oA JiMpoiTHOT TKa-
HUHA MaKCHMAJIbHUX 3HAYCHBb JOCATAE
y 60-mo60Boi nrui (54,57 + 0,04 %). V
kypett Bikom 90-180 1i0 BoHa 3amuina-
€THCSI TIPAKTHYHO HE3MIHHOIO 1 3aiimae
Maibke 50 % BracHOT MITACTHHKY CITH30-
BOI OOOJIOHKH Ta ITiICITH30BO1 OCHOBH, a
y Kypel CTapIIoro Biky — 3MEHIIY€ThCS.

JliteparypHi *® AaHi moA0 0coOu-
BOCTEH KIIITHHHOTO CKJIAy CTPaBOXia-
HOTO MHIJIAJIMKA CBIMCHKOI MNTHIN, Y
TOMY YHCII KYpeH, MOOJMHOKI, HEMOB-
ui, imomi cynepewrusi (Klasing, 1999;
Kum et. al., 2006; Nagy et al., 2005).

Memoro docnioncenns 6yno 3’scy-
BaTW KIITHHHUH CKJIall CTPaBOXiIHOTO
MUTIAIAKA Kyped Yy IHOCTHATaIbHOMY
Mepiofli OHTOTEHE3Y.

Mamepianu ma memoou
00CTiONCeHHS

Marepian a8 JOCTIKEHb Bifi-
Opanu Bif 72 TOJiB KIIHIYHO 310POBUX
Kypel stiiiienocHoro kpocy Illeep 579
Bixom 1, 5, 10, 15, 20, 25, 30, 60, 90,
120, 150, 180, 210, 2701 300 xi6 Ta 1,
213 poku (N =4 y xoxHill rpymi). Y 10-
0OBOMY BIilli ITUI[KO BAKIIMHYBAJIH MPO-
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TH XBOpoOWM Mapeka Ta iH(EKIIHHOTo
OpouxiTty, a B 12-, 30-, 80- i 100-10060-
BOMY BiIli Oylia poBeJCHA iX peBaKIIH-
HAIIisl TPOTH 1H(EKIIIHOro OPOHXITY.

{uToMoriyHi TOCHIPKEHHS BUKOHY-
BaJM Yy HayKoBil jaboparopii iMyHO-
Moportorii kadeapu aHaTtoMii, TicTo-
jorii 1 maromopdosorii TBapuH IMeH1
akanemika B. I Kacpsaneuka Hamio-
HAJIILHOTO YHIBEpCHTETy OiopecypciB i
MIPUPOTOKOPUCTYBAHHS YKpAiHU.

VYci BTpy4YaHHs Ta €BTaHA31l0 NTaXiB
MPOBOAMIA METOIOM TOCTPOrO 3He-
KPOBJICHHSI MMics e(pipHOTO HApKO3y 3
JIOTPUMaHHSIM BHUMOT «EBpPOTNIEHCHKOL
KOHBEHIIIi PO 3aXHCT XpeOEeTHHX TBa-
PHH, SIKi BUKOPHCTOBYIOTBCSI IJISI CKC-
MEPUMEHTAIBHUX 1 HAYKOBHX I[iJICH»
(Ctpac6ypr, 1986 p.).

[{uTonoriuni JOCTIKEHHS MPOBO-
WM Ha Tpenaparax-pigontkax. s
iX BHTOTOBJICHHS JIE30M pO3pi3aid Mi-
JSIHKY CTPABOXIAHOTO MUTIAINKA, BH-
JIAJISTA 3 Hel HaUTMIIOK BOJIOTH (isib-
TPYBAJIBHUM TIAIIePOM 1 TPHKIANATA
3pi3aHOI0 MMOBEPXHEIO 0 3HEKHPECHOTO
MPEAMETHOTO CKIIA.

OneprkaHi BiIOWTKH BUCYIIyBalld Ha
TOBITPI 1 JJIS IIUTOJIOTTYHUX JOCITIIKEHb
¢dapOyBan 3a PaiitoM komepLiitHUMH
(bapbamu JletixoIud 200 (Erba Lachema,
Yechbka peciyOrika) Ta 3a [TarneHrelimom
¢dapbamu Hemocolor (Merck, ®enepa-
THBHa peciyonika Himeuunna). [Ipenapa-
TH-BIXOMTKY BUBYAJIH 3a JOIIOMOIOK) Mi-
kpockory “Olympus” (ok.x10, 06. x100).
VY npenaparax-BigOUTKax Au(epeHLIiro-
BaJIM KJTITHHH Ta IMiJPAXOBYBAIH 1X KiJb-
KICTh y ITSITH MOJISIX 30py Mikpockora (B
oiHOMY Tipernapari). BogHouac B oqHOMY
noJi Mikpockora paxyBain 50—70 KIiTHH
(Avtandilov, 1990).

OTpuMaHi pe3yabTaTH BUKOHAHUX
JIOCIIIKEHb 3aITUCYBAIH Y IIPOTOKOIIH, a
ix ¢ poBi MOKa3HUKH 0OPOOISLIIH CTa-
tuctiuro (Avtandilov, 1990) 3a moro-

MOTO0 MEPCOHATIBHOIO KOMIT FOTEpa i3
BUKOpHCTaHHsIM mporpamu Excel. Ma-
Tepian i LirocTpariid ¢potorpadyBain
3a JI0IoMororo Mikpockoma “Olympus”
doroamaparom Nicon Coolpix S3100.

Pesynvmamu 0ocnionceHHs
ma ix 0620680peHHs

VY mpemnaparax-BigOUTKax CTPaBo-
XiTHOTO MHUTIAIUKa Kypel nociimke-
HUX TPyl HaMHW BUSBJICHI KIITHHH, SKi
BJIACTUBI ISl MEepU(PEPUIHUX OPTaHiB
reMornoe3sy i JiMdonoesy: TiMGPOIUTH,
IMyHOOJIACTH, IPOIUIA3MATUYHI T4 11a3-
MaTH4H1 KJITHHH, MOHOIIMTH, Makpoda-
TH, PETUKYISIPHI KIITHHH, TeTepodiiu
(mceBnoeosunodinu) Ta Gidbpodmact.
[lpo iX HasBHICTH Yy CTPABOXiTHOMY
MUTTAIHKY NTaXiB MOBITOMIISUIH TaKOXK
inmn pocmigauku (Klasing, 1999; Nagy
et al., 2005; Olah et al., 2003). Ymict
Ha3BaHMX MOMYJISILIN KIIITHH HEOHAKO-
Buii (Ta01. 1). YMicT peTukynsapHux Kii-
THH ITiIpaxyBaTH HEMOXKIIUBO, OCKLIbKH
BOHHU MAaCKYIOTHCSI 1HIIMMH KJIITHHAMH,
a (ibpobmactu 1 rerepodisu Tparis-
IOTBCSL Yy TIperaparax-BiiduTkax B He-
3HAYHIN KiIBKOCTI, SIKA HE MiIAETHCS
CTaTUCTUYHIN 00poOmi. Y 3B’s3Ky 3
UM, B TaOmuul 1 HaBeIeHO MOKA3HUKU
BMICTY KJIITHH JIIM(OITHOTO psiy.

Haii6ip1ry nOmyJIsIito KITiTHH CTpa-
BOXI/IHOTO MUT/IAJINKA KyPeil CTAHOBIISATH
mimbonutu (Tadm. 1, puc. 1). Ocobiusic-
TIO iX OY/IOBH € BEJHKE SIPO, sIKE 3aiiMae
Maibke Bech 00’ €M KIIITHHH 1 (papOyeTh-
cs 6azodimpHO. YMICT niMQONUTIB He-
PIBHOMIPHO 301IbIIYETHCS BT JOOOBOTO
(89,99 £ 0,73 %) o 60-g06080TO (93,04
* 0,64 %) Biky. Ile miaTBep/IKY€E MOTIE-
peIHI pe3yibTaTH HAIIUX JOCIiIKEHb,
10 MAKCUMAIILHOTO PO3BUTKY JTiM(Oia-
HAa TKAaHWHA CTPABOXITHOTO MHTIAIHKA
Kypeit nocsrae y Bii 60 110, To06TO 111e 10
HACTaHHs CcTareBoi 3punocTi. Haibimbi
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IHTEHCHBHO yMICT JTiM(OIHUTIB 301Tb-
myeTbesi y Kypei Bikom Bigx 10 mo 15
ni6 (ma 1,52 %), a HaliMeHIIT IHTEHCUBHO
—Big 15 g0 20 xi6 (0,08 %). V nrumi
90-180-m000Boro BiKy iX yMICT 3aiu-
[IAETHCS MPAKTUYHO oxHakoBuM (92 %).
VY mTumi cTapmioro BiKy yMicT JiM¢o-
[UTIB HEPIBHOMIPHO 3MCHIIYETHCS 1 Y
3-piunomy Bini cknanae 88,74 £ 0,94 %.

VY Kyped ycix AOCHIDKCHHUX TPyI
MMQOUUTH TPENCTABICHI MEPEBAKHO
MaJIMMH 1 cepeHiMu popmamu. BomHo-
yac MaJIuX 3HAYHO OLJTbIIIE, HK CEPETHIX.
Mauti miMQOIMTH MaroTh BEJIHKE SIPO
i3 3HAQYHHM BMICTOM T'€TEPOXPOMATHHY,
y 3B’S13Ky 3 YUM BOHO (hapOyeThCs OLIBIIT
IHTEHCUBHO. SIOpO OTOYEHE BY3HKOIO

CMYI)KKOIO [HUTOIUIa3MH. YMICT MaJix
JMQOIMTIB y Kypel BIKOM BiJl OHI€T
1o 180 1106 xommBacThes B Mexkax 85,25
+0,94 - 87,28 £ 0,91 %, y 210-1060B0-
ro—3-piyHoro BiKy BiH JCIIO0 MEHIIUH i
cranoButhb Big 80,25 + 0,73 mo 82,55 +
0,84 % (tabm. 2). Cepenni mimMbormTu
MAarOTh OUIBIINI 00’ €M UTOILIA3MHU, HIXK
MaJti. [HTeHCHBHICTh HACHUYEHHS TX siep
reTepOXPOMATHHOM 3alMa€e CepeHE T0-
JIOKEHHSI MK BEJIMKUMH 1 MAJIMMH JTiM-
¢dormramu. YMICT cepeaHixX TiMQpOIHTIB
y Kypel Big godosoro o 180-1060Boro
Biky KkonmBaeTbcss B Mexax 10,90 £
0,76 — 13,10 £ 0,75 %, ay nrumi 210 116
1 crapire iX yMiCT 3pOCTa€ i CTAHOBHTH
Bin 14,72 + 0,79 no 17,65 + 0,94 %.

1. YmicT kaiTuH JiMpoiAHOrO psily CTPABOXiAHOIO MUTIIATUKA Kypei
y MOCTHATAJIBLHOMY mepioai onTorenesy, %o (M +m),n=4

Bik xypeii ImynoOnactu JlimpounTn Hpg;;a;xgﬁggn i M;ggggﬁ;ﬁ i
1 no6a 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 517+0,43 92,58 +0,61 0,61+0,21 1,64 £ 0,26
30 ni6 4,82+0,42 92,92 +0,60 0,64 +0,22 1,62 +£0,25
60 ni6 5,09 +0,55* 93,04 +0,64 0,85+0,24 1,02 +£0,23
90 xi6 4,81+0,58 92,43 +0,77 1,06 +£0,21* 1,70 £0,27
120 ni6 4,99+0,47 92,68 +0,51 0,97 +£0,27 1,36 £0,23
150 ni6 4,96 +0,60 92,19+0,55 1,07 £0,28* 1,78 £0,35
180 ni6 4,42 +0,33 92,33+0,44 1,59 £ 0,24 1,66 £ 0,27
210 ni6 6,97 £ 0,65** 89,26 + 0,72** 1,76 £0,32 2,01 +0,30*
240 ni6 5,05+0,53 89,94 + 0,45 2,70 £0,32* 2,31+0,33
270 ni6 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 pix 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 pokH 6,09 +£0,99* 88,74 +0,94 2,39+0,44 2,78+ 0,48

Ipumitka: * - P<0,05; ** - P<0,01; *** - P <0,001 nopiBHsHO 3 MOKA3HAKOM Y TOTIEPEIHiH Ty
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Puc. 1. KiniTunu IiJIsIHKH CTPaBOXiIHOT0 MUTIAJTUKA KYPKH Bikom 15 1i6.
Ipenapar-Bindurok. @apoyBanns 3a Paiitom, x 1000: 1 — mani nimponury,
2 — cepenHi niMmponuTH; 3 — BeIUKHiA JiMPouT; 4 — ¢pidpodnact

VYmict BenmmkuxX — TiMQOIHTIB Y
mpernaparax-BiJONTKaX  HaWMEHIIHUH.
SAnpo 1mmx KITHH ciaabobazodinbHe,
MICTHTh JAPIOHI I'PYJIOYKH T€TEpOXpoO-
MaTHHY 1 OTOYEHE TOHKOK CMYMKKOHO
[UTOIUIA3MU. YMICT BEJTMKHUX JIM(OIIH-
TiB y Kype# BikoM Bij oaHiei 10150 ni6
KOJIMBaeThes B Mexkax 1,32+ 0,19 -2,07
+ 0,18 %, a y 180-1000BOr0—3-pigHOrO
BiKy BiH jerio Oinbimmii (Big 2,28 £ 0,17
10 2,90 + 0,31 %) (Tab. 2).

IMyHOOMacTH € KIITHHAMH T1'STOTO
kiaacy simdonuronoesy  (Vershigora,
1990). Bouu 6iibii 3a JiMQOIHMTH, OK-
pyrioi, abo 31erka BUIOBKEHOT GopMU
(puc. 2). O6’em ix cnmabobazodinbHOT
[UTOIUIA3MU 3HAYHO MEPEBHIILYE TAKUiA
UTOIIa3MH JIiMQoIuTiB. BoHa moMiTHa
y BHIJISII BY3bKOI CMYXKH HEOIHAKOBOT
TOBILMHH, 5IKa OOMEKYE PO TOBHICTIO
a00 YacTKOBO. SJIpo KyJsicTe MICTHUTh
MEePEBAXHO [(Ba SJEPILI XPOMATHUH PiB-
HOMIPHO PO3MOJIJICHUH Y HYKIICOTUIA3Mi.
YactuHa rerepoxpomaruHy (ikcoBaHa
10 sifiepHOT 00070HKH. [TeBHUX 3aKOHO-
MipHOCTEH 301bIICHHS 200 3MEHIIICHHS

IMYHOOJIACTIB Y BIKOBOMY acIieKTi Kypei
MU He BUsiBHIM. HaitOumpmmid ix ymict
OyB 3apeecTpoBaHuii y 1060BoMy (9,19 +
0,76 %), a Haiimenmmii — y 180-1060B0-
My Bii kypeii (4,42 + 0,33 %) (tabm. 1).
Ha npenaparax-BiiouTKax CTpaBoXiIHO-
r0 MUIJAJIMKa Kyped yciX A0CIiKeHHX
IpyI OKpeMi iIMyHOOJIACTH 1 JTIM(POLUTH
3HAXOAMJIMCh Y CTaHi MIiTO3Y.
ITnasmarnudi  KTTHHA - (TU1a3MOLIHA-
TH), SIK BiZIOMO, € KIiHIIEBOIO CTaIi€ro
mudepeniianii B-mimdornuTie i 3a cBo-
€10 CTPYKTYpOIO Ta (PYHKIIE 3HAYHO
BIZIPI3HAIOTHCS BT HUX. L{e BHCOKOCTIe-
IiaJ1i30BaHi KJIITHHHW, OCHOBHA (DYHKIIis
SIKMX — CHHTE3 1 CeKpelisi iMyHon1o0y-
niniB (arturin) (Vershigora, 1990). Hes-
putiME popMamMH TIa3MaTHYHHUX KITITHH
€ mporutazmoruTi. OCTaHHI HEBENUKHX
PO3MIpiB, B HyKJIEOIIa3Mi sipa Oararo
reTepOXPOMATHHY, SIKHH TIepeBaXHO (ik-
COBaHM JI0 HYKJICOJIEMH Y BUIVISL (i-
TYp TPUKYTHOI 1 TpareIienoaioHoi popm.
[utomna3ma ¢apOyeTbess 0a30(iIBHO.
B miasMaruuHMX KITHHAX SPO PO3-
TalmoBaHe OUIBII EKCIEHTPHYIHO (pHC.
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2. YmicT pizHUX rpyn JiM¢ouuTiB cTPABOXiIHOr0 MUIIAIUKA Kypeii
Yy NOCTHATAJILHOMY Hepioai oHTorenesy, %, M +m, n =4

. . Jlimporutu
Bixk kypeit - - -
Mamni Cepenni Benuxi
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 11,12 £ 0,95 1,60 £ 0,14
30 1i6 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 ni6 85,69 £ 0,76 11,92 +£0,82 2,39 +£0,23*
210 ni6 82,12 £ 0,66** 14,98 + 0,74* 290+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 zi6 81,98 +£ 0,85 15,54 £ 0,80 2,48 £0,22
1 pix 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 nopiBHSIHO 3 TOKa3HUKOM Y TIOTIEPE/THIH TpyTI

Puc. 2. Knitunu (moka3aHi cTpiikaMu) cTpaBoXiHOro Muriaiauka Kypeii 60- (A),
90-n060Boro Biky (b). IIpenaparu-pinourku. ®apdysanns 3a Paiitom, x1000:
A. 1 - nimdorurty, 2 — imynoonactu. b. [Tna3marmdna xinitTnaa
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2). B HpOMy 100pe BHpaXkeHi rpyaod-
KA KOHJEHCOBAHOTO T'€TePOXPOMATHHY,
sIKi POPMYIOTh XapaKTEPHUI PHUCYHOK Y
BUDISA/ CIHUIL Koyeca abo 1udepona-
Ta TOAMHHWKA. Biis spa moMiTHA 30Ha
npocsiTieHHs. O6’em 0a30¢hiTpHOT 1H-
TOIUIa3MH 3HAYHO IIEPEBHIIYE 00’€M
siapa. ITporura3MonuT i TUIa3MOLUTH
BUSIBISIFOTBCS Ha TIperaparax-BiJoHTKax
B HEBEJIMKIM KUIBKOCTI, IOYMHAIOUU 3
15-no6osoro Biky Kypeii (0,45 + 0,18 %)
(tabm. 1). I3 36imblIeHHSM BiKY NTHII,
YMICT ITUX KIIITHH, 3pOCTAE | MAKCUMAJTb-
HOTO 3Ha4YeHHs HaOyBa€ y OXHOPIYHHX
(2,73 £ 0,29 %). 3a ueii mepiox BMICT
MPOIIA3MOIMTIB 1 TJIa3MOIUTIB 3011b-
HIyeThCsl Maibke y 6 pasiB. 30UTbIICHHS
iX yMicTy BiIOyBa€TbCs HEPIBHOMIPHO.
VY kypet#i BikoM Bix 15 10 120 1i0 BiH KO-
nmBaeTbes B Mexxax 0,45+ 0,18 - 1,06 +
0,21 %, Bix 150 o 210 xi6 — 1,07 + 0,28
—1,76 + 0,32 %, a Bix 240 1ib i 1o oxHO-
ro poky — 2,34 £ 0,40 — 2,73 = 0,29 %.
VY Kypel cTapIioro BiKy BMICT MpOIUias-
MOLIMTIB 1 IJIA3MOLMTIB AEII0 MEHIIUH
i craHoBuTH BimnosimHo 2,65 £ 0,49 (y
2-piunux) ta 2,39 £ 0,44 % (y 3-piunux).

MOHOLIMTH € TIOTIEPETHUKAME MaKpO-
¢aris (Vershigora, 1990). Boru maroTh

3HAYHI PO3MIPH Ta MiAKOBOMOAIOHE abo
600omomioHe simpo (puc. 3). Y sapi rpy-
JIOYKH TETEPOXPOMATHHY PO3TAIIOBa-
Hi PIBHOMIPHO TO BCil HYKIICOIUIA3Mi.
Makpodaru BiJHOCAT JI0 CHCTEMH MO-
HOHyKJIeapHuX (aroruTis. Beranosie-
HO, IO BOHU OEPYyTh y4acTh Y PO3BUTKY
IMYHHHX peaKiii 3a Jii aHTUTCHIB, 1O €
XapaKTepHOI0 0COOUBICTIO nepudepud-
HUX OpraHiB remorioesy i Jimdonoesy
(Bolotnikov, Konopatov, 1993; Davison,
2008; Nedospasov, 2012).

Makpodaru MarTh HENPaBUIbHY,
BUTSATHYTY (OpMYy 1 OBaJibHE SJIPO, B
SIKOMY € HEBEJIMKA KLIbKICTh T€TEPOXPO-
maruny (puc. 3). Ocranuiii GikcoBaHuit
JI0 0DOJIOHKH sIpa i 4aCTKOBO PO3IIHJIC-
HUH y HykJeornia3mi. [{uromnasma 3a-
1iMa€e 3HaYHUH 00’ €M Ta yTBOPIOE BUPO-
CTH pi3HOT (POPMH 1 BETUUHHHU.

Ha mpemaparax-BigOUTKaX yMICT
MOHOIIUTIB 1 Makpo¢ariB He3HAYHHH
(tabm. 1). Bin HepiBHOMIpHO 3pocTae
13 301IbIIEHHSIM BiKy Kype#t Bin 0,82 +
0,23 % (y mobosux) mo 2,82 £ 0,54 %
(v 2-piunmx). 3a 1ei mepiom ix ymicrt
301IBIIY€EThCST Mabke y 3 pa3u. 301b-
IICHHS BMICTY MOHOITUTIB 1 Makpogaris
BiJIOyBa€ThCS HEPIBHOMIpHO. Y Kypei

Puc. 3. MonouuT i Makpodar (moka3aHi cTpijikaMu) JiJITHKA CTPABOXiIHOTO
muraanauka kypei. Ilpenaparu-ginourku. ®@apoysanns 3a Paiitom, x 1000:
A (90 1i6) — monorut; b (300 1i6) — Makpogar
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BIKOM Bij OfiHi€l 10 25 110 BiH 3pocTae
Bix 0,82 £ 0,23 no 1,64 + 0,26 %, y
kypeid Bix 30 mo 180 ni6 xonmBaeThes
B Mexax 1,02 +£ 0,23 — 1,78 + 0,35 %,
Bix 210 1i6 10 OHOTO POKY TaKOXK KO-
nuBaeTbes B Mexax 2,01 +0,30-2,75 +
0,37 %, a y Kypeii BIKOM 2 pOKH JI0CSTa€e
MaKCHMAIJIbHOTO 3HAUCHHS i CTAHOBHUTH
2,82 £ 0,54 %. YV ntuni BikoM 3 poKH
1Ie 3HAYCHHS JICIIO MEHIIIE 32 2-PIYHUX 1
nopisHioe 2,78 + 0,48 %.

PeTukynspHi KIITHHH YTBOPIOIOTh
OCHOBY JiM(DoinHOT TKaHWHHU. BBaxa-
FOTh, [0 BOHU CTBOPIOIOTH CHienu(idHe
MIKPOOTOUCHHS, B SIKOMY IPOXOAHTH
JudepeHIianmist JiMPOIUTIB Y edek-
topui krituan (Bolotnikov, Konopatov,
1993). Cuix 3a3HauuTH, IO BHSIBUTH
PETUKYISIpHI KIITHHA Ha Mpernaparax
HA/I3BHYAHHO BaXKO. BOHM MacKyIOTh-
csl KIITHHaMH JiMdoinHoro psiay. Pe-
TUKYJSIpHI KIIITHHA MAaloTh YHCIICHHI
po3rajyXeHi BIAPOCTKH. SIIpo B HHX
pO3MillIeHe B IIEHTPI, BOHO KPYIIHE, Tie-
PEBaXXHO OBajbHOI (hOpMHU. Y HBOMY €
OJTHE siepIie 1 HeBEJIMKA KITBKICTh TeTe-
POXpPOMATHHY.

®didpobmacT €  TPOIYLECHTAMH
CKJIAZIOBUX KOJAreHOBUX 1 €TaCTHYHHX
BOJIOKOH BOJIOKHHCTOI CIOyYHOI TKa-

HuHU. [le KIITHHU BIACHOI MJIACTHHKH
CITU30BOI O0OJIOHKH Ta IMiICIH30BOT OC-
HOBU TpyO4YacTHX OpraHiB TpaBICHHS
(Kiselova, 1994). ®i6pobnactu posra-
[IOBaHI TMOOAMHII a00 CKYMYEeHHSIMH,
[0 3B’S3aHi MO3aKJIITHHHAM MaTpHK-
coM. Ili KJIITHHM MAalOTh BHIOBKCHY
abo BepeTeHOMoNIOHyY GopMy 3 BiIpo-
CTKaMH, OBaJbHE a00 BHIOBXKCHE SPO
3 J00pe BHPaKCHUM XPOMATHHOM Ta
1-2 smepusvu (puc. 4). Iepudepuuna
YaCTHHA IXHBOT UTOILIA3MHU CITa0KO 3a-
OapBITFOETHCS 1 HEMAE YITKUX MEK.

BusiBnieHi y CTpaBOXiJIHOMY MHUI/Ia-
Ky rerepodinmm (rceBnoeo3nHodimm) €
CKJIQJIOBUMH TPAHYJISIPHUX JICHKOIUTIB 1
BUKOHYIOTh 3axucHy (yHKiio (puc. 5).
Bonu € anaioramu HeWTpodiTIB IIIaICH-
TapHHUX ccaBiiB. [eTepodimu mpeacTas-
JICHI HEJIereHEepaTHBHUMH Ta JiereHepa-
tuBHEMH (hopmamu (prc. 5). [Turommazma
HEJICTCHEPATUBHUX PAHYJIOLUTIB Maike
0e30apBHA 1 MICTHTh €O3MHO(MLIBHI Ipa-
HYJIM TaJIMYKONomioHol  (opmu. lere-
HEpaTHBHI TPAHYIOIUTH € PEaKTHBHOKO
(bopMOI0, IIUTOILTA3MA SIKUX MPE/ICTABIIe-
Ha BiJJPOCTKAMH 3HAYHOI TOBXKUHU. [ eTe-
podiTi MarOTh TEHJICHIIIIO JIO 3MIIICHHS
Ha Tiepudepiro BiTOUTKA, IO YCKIIATHIOE
IIPaXyHOK [UX KIIITHH.

Puc. 4. ®iGpodaacTu (mokazaHi CTpiikaMu) TUISTHKA CTPABOXITHOTO MUIIAJIUKA
Kypeii. [Ipenaparu-Binourku. @apoyBanns 3a Paiitom, x 1000:
A. (90 1i6), B. (270 ni6)
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Puc. 5. [lereHepaTuBHi Ta He 1ereHeparupHi rerepodiin (mokasaui crpiikamu)
JMiISTHKH CTPaBOXiAHOro Murnaanka kypei. [Ipemaparu-pinonrku.
®apoysaunst 3a Paiitom, X1000: A. (180 x1i6) — nereHeparusHi
ta B. (1 pik) — He jereHeparuBHi rerepodiiu

Bucnosexu i nepcnekmuéu

VY ckiajii KINTHH CTPaBOX1THOTO MUT-
JIaJIMKa Kypel BUSBISIOTHCS JIIM(DOLUTH,
iIMyHOOJIACTH, MPOIJIA3MaTHYHI Ta TUIa3-
MaTHYHI KJIITHHA, MOHOIIUTH, Makpoda-
TM, PETUKYJISPHI KIITHHH, reTepodiau
ta (idbpodmactu. Cepen HUX HAWOLIBIIE
nimpomuTiB. Ix ymicT HepiBHOMIpHO
30uTBIIyETRCST 10 60-7000BOTO BIKY, Y
kypeit Bikom 90-180 ni6 BiH 3anumiia-
€ThCSl MPAKTHYHO OJHAKOBUM, & y MTHIN
CTapIIOro BiKy — JICIIO 3MEHIIYEThCS.
TTpOIIa3MONUTH 1 TIIa3MOIUTH BHUSIBIISI-
IOThCS Ha Mperaparax-BilOMTKax B He-
BEJUKIN KUIBKOCTI, ITOUMHAouu 3 15-10-
OOBOTO BIKYy Kypeu. 13 301IbIIICHHSIM BiKY
NITHII, YMICT I[IUX KJIITHH, 3pOCTa€ 1 Mak-
CHMAJIbHOTO 3HAYeHHsI HaOyBae y OJIHO-
pIYHUX. YMICT MOHOIUTIB 1 Makpodaris
Ha Tpernaparax-BiJIONTKaX HE3HAYHUM.
BiH HepiBHOMIPHO 3pocTa€ i3 301IbIICH-
HSM BIKYy Kyped i MakCHMMaJbHUX 3Ha-
YeHb HaOyBa€e y 2-piyHOMY Billi Kypeu.
PetukyssipHi KITITHHA (OPMYIOTH OCHO-
By CTPaBOXIiJHOTO MHIJIAIMKA 1 Macky-
FOThCS KJIITHHAMH JTIM(BOITHOTO Psify, a
¢bi6pobnacT 1 rerepodiav MIiCTATHCS B

HE3HAUHIN KIIBKOCTI, KA HE IiIa€ThCA
CTaTUCTUYHIHN 00pOOITi.

TTomanpun AOCHIIKEHHS IOLIIBHO
CIPSAMYBAaTd Ha BHBYEHHS CyOITOITYJIs-
i JiM(PONUTIB, EKCIPECYHOUYNX aH-
turendi mapkepu CD4+ (T-xenmepw),
CD8+ (T-umrorokcuysi/T-cymnpecopu),
CD20+ (3pimi B-mimborurn) i HasiBHO-
cti remonoernunux Kiaitud (CD34+) y
CTPaBOXIIHOMY MHUTIAINKY Kype.
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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 of the  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

Body : Rumen
Animals group temperature Ezr%z?tm?r?u;:';e (Z‘?ﬂi;ﬁt&) reduction rate
(°C) P P (per 2 minutes)
Control
(clinically healthy), n = 143 38,2+0,6 221+13 58,8+28 3,8+0,2
Experimental
(Uveitis patient), n = 137 39,7+0,7 344+11 84,6+22 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, |
Control (clinically healthy), n = 143 17,2+ 1,36
Experimental (uveitis patient), n = 137 116+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?il\ljéitgrglf 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).

References

Schwink, Kay L. (1992). Equine Uveitis. Veteri-
nary Clinics of North America: Equine Prac-
tice, 8(3): 557-574. doi:10.1016/S0749-
0739(17)30441-8

Witkowski, L., Cywinska, A., Paschalis-Trela, K.,
Crisman, M., Kita, G. (2016). Multiple etiol-
ogies of equine recurrent uveitis — A natu-
ral model for human autoimmune uveitis: A
brief review. Comparative Immunology, Mi-

crobiology and Infectious Diseases, 44:14—
20. doi: 10.1016/j.cimid.2015.11.004

McMullen, R. J., Fischer, B. M. (2017). Medical
and surgical management of equine uveitis.
Veterinary clinics of North America: Equine
Practice, 33(3):465-481. doi:10.1016/j.
cveq.2017.07.003

Launois, T., Gonzalez Hilarién, L., Barbe, F.,
Leurquin, C., Michel, J. (2019). Use of intra-
vitreal injection of gentamicin in 71 hors-
es with equine reccurent uveitis. Journal
of Equine Veterinary Science, 77:93-97.
doi:10.1016/j.jevs.2019.02.018

Laven, R., Lawrence, K. (2006). An outbreak of iritis
and uveitis in dairy cattle at pasture associated
with the supplementary feeding of baleage.
New Zealand veterinary journal, 54:151-2. Doi
:10.1080/00480169.2006.36628.

Hidayet Metin Erdogan (2010). Listerial Kerato-
conjunctivitis and Uveitis (Silage Eye) Veter-
inary Clinics of North America: Food Animal
Practice, 26(3):505-510. Doi: 10.1016/j.
cvfa.2010.09.003

Schnee, C., Heller, M., Schubert, E., Sachse,
K. (2015). Point prevalence of infection
with Mycoplasma  bovoculi and Moraxel-
laspp. In cattle at different stages of
infectious  bovine keratoconjunctivitis.
The Veterinary Journal, 203(1):92-96.
D0i:10.1016/j.tvjl.2014.11.009

Aopowyk B. O. (2020). K/1IHIYHA KAPTUHA ®I6PUHO3HOIO CTPENTTOKOKKOBO-

ro YBEITY Y BE/IMKOI POTATOI XYJOBU. Ukrainian Journal of Veterinary Sciences,

11(1): 26-33, https://doi.org/10.31548/ujvs2020.01.003

AHomauyia. 3ananeHHa 2AUbBOKUX CMpPyKmMyp OKa y eenuKkoi pozamoi xydobu, 3okpema
cyOuHHOT 060/10HKU, diazHOCMYoMbCA 0ocUMb pioKo, 8i0COMOK 8usnikosysaHocmi Oyxe manuli
Yyepe3z HeAOCMAMHIO 8UBYEHICMb 3AXB80PHOBAHL CYOUHHO20 MPAKMY OKQ.

3ananeHHs cyOuHHo20 mpakmy (yseim) y eenukoi poeamoi xydobu pioko cmae o6’ekmom
Haykosux 00CidMeHb, He OUBAA4UCH Ha Lio20 PO3MoBCOOMHEHICMb.

Yeeim, sk i 6a2amo iHWUX 3aX80pHOBAHbL 0P2AHY 30pY, YACMO MpPU3800UMb 00 Criinomu. TaKUX MeapuH
BUMYWEHO BUBPAKOBYHOMb, WO HAHOCUMG CiflbCbKOMY 20Cr100apcmay 3HAYHUX EKOHOMIYHUX 36UMmKie.

3ax60pHOBAHHA MAMO B8uUBYEHE Y MPOOYKMUBHUX MBAPUH, BUHAMKOM € KOHi, OOHGK,
nimepamypHi Oxepesna, Wo cmocyromsca yeeimy y eenukoi poeamoi xy0obu € noooOuUHOKUMU i

HecucmemamusosaHumu.

32| ISSN 2663-967X

YKpaiHCbKMI 4aconmnc BeTeprHapHUX HayK

Vol. 11,Ne 1, 2020



KniHiyHa KapmuHa ¢ibpuHO3H020 CMPErnmMoKOKK08020 yeeimy y 8esnuKoi poeamoi xyoobu ...

Yeeim senukoi poeamoi xydobu nompebye 2nubokoeo i 8cebiyHozo sus4eHHs ocobausocmeli
emionamoezeHesy, cumrnmomis, 0ia2zHOCMUKU i po3pobseHHA payioHanbHoi mepariii.

Y cmammi eucsimaeHi O0aHi w000 KaiHIYHUX cumnmomie ¢ibpuHo3Ho2o yseimy
cmpernmoKoKosoi emiosnoeii y eenukoi poeamoi xydobu. ®ibpuHo3HuUl yseim xapakmepusyemocs
3an1y4eHHAM y 3ananbHUl npoyec palidyxcHoi 0600HKU OKa i YuniapHo2o mina.

3ax80pHOBAHHSA CYMPOBOOHYEMBCA MOCTIO0BHUM BUHUKHEHHAM YCKAAOHEHb: CUHEXIl; Kamapakmu
i enayKomu; ni3ucy Kpuwmanuky i CKAUCMo20 Mina, wo npu3sooume 0o cybampogii oka.

Y po3zsumky ¢ibpuHo3Ho20 yseimy cmpernmoKoKogoi emionoeii csid po3pisHAMU Yomupu
cmadii: 3ananbHa 2inepemia cyOuHHOI 060710HKU OKa; cmadia ¢ibpuHO3HOI ekcydayii i cuHexii;
cmadia 2nayKoMu | KAMapaxKmu, pe3eKyia KpUWmanuKka; eHogpmasnsm.

Cmadii 30x80pHOBAHHA CKAadaromoca i3 080X ¢ha3: hasa cenmu4HO20 3araneHHs; ¢asa
aymoimyHisauii (¢pakoeeHHuli yeeim).

Knroyosi cnoea: yseim, senuka poeama xyo0oba, oKo, ¢ibpuHo3Hul, cmpenmorokosul, op2aH 30py

ModaHo 0o OpyKy 24 ciyHs 20202 poky
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AHomauyia. OOHiero 3 HalibinbWw nowupeHuUx Mpu4uH 3a2ubesi komis 8id Kapoiomionamiti
€ HabpsK neaeHb. Pi3HI (hopMu 30X80PHOBAHHA MOMCYMb MAMU pi3HOMaHIMHul nepebie i
00CMOo8IpPHO HEBIOOMO, K 8UABUMU MBAPUH, WO CXUsbHI 00 PO3BUMKY HABPAKY nezeHs i
3a2uberi. [10a68a KAiHIYHUX 03HAK M08’A3aHA 3 HEOABHIMU CMPeCcosuMU cumyayiamu (8isum 0o
KAIHIKU YU MpPaHCcrnopmyeaHHs). [puyuHO po38UMKyY CUMIIMOMIE 3a0ULIKU € 3acmiliHi asuwia
Y IapeHXxiMi nie2eHsb, Wo po38UBarOMbCA 8HACIOOK Mid8ULEeHHS KiHUes0-0iacmorsiyHo20 MUCKy
y nisomy nepedcepdi. [JocmosipHO He8idoMOo, Xmo came 3 X8opux Komig binbwe cxusmnbHul
0o rossu HAbpPsAKy nezeHb ma 3azubeni. AHAnMI3 OaHUX siMepamypu MioMmeepoXye, Wo
0ocnidHeHs y YboMy HanpAMKY HedocmamHeo. Cmamms npucesYeHa ouiHui napamempis,
wo Moxcymes bymu sukopucmaHi 015 ¢hopmysaHHs rpoeHo3y repebiey 3axeoprosaHHA. Lo
docniomcysaHux 2pyn bysu 8KAKOYEHi KOMU, 8/1GCHUKU AKUX 38ePHY/IUCb 00 KAiHIKU 3i ckapeamu
Ha nossy 3a0UWKU MA 3HUXEHHSA 3020,16HOI GKMUBHOCMI'y meapuH. ocobsusy ysazy Asmopu
38epHynU HA MAKi MapKepu: cCmyriHb PeHMeeHOo02IMHUX 3MiH, OGHI K/iHIYHO20 02/150y,
cmyniHb 3MiH Miokapdy 71iso20 WinyHO4YKa ma nepedcepos. 3a pe3ynbmamamu MpoeedeHux
docniomceHHb bys1o 8uUABMEHO, WO MapKepamu 3a2ubesi meapuH 8i0 KapoioeeHHo20 HabPAKY
f1e2eHb MOXymo bymu: Criie8iOHOWEHHS WUPUHU /1i8o20 rnepedcepds 00 WUPUHU aopmu
binbwe 2.2, cmyniHe peHMaeHos102iYHUX 3MiH Y NMAapeHXiMU f1e2eHb Ma 3HUXEHHS CUCMOiYHOT
PYHKUIi cepuA. [TomoBUeHHA CMIHOK /1i8020 WIAYHOYKA MA HOAABHICMb CMIOHMAHHO20
KOHMPAcmysaHHs He 8171U8ar0Mb HA BUMUBAHHSA y nepuwii OHi 2ocriimanizayii. Moxiueo, 0aHi
napamempu Marome 81U Ha 3020s16Hy MPUBAsiCMbs ¥UMMmA.

Knw4oei cnosa: kim csilicekuli, einepmpocgiyHa kapdiomionamis, pecmpukmus-
HaKkapOiomionamis, HAbPAK nezeHsb, iHmepcmuyiansHull MasmOHOK

* HaykoBHii KepiBHHK — JOKTOp OiooriuHux Hayk, npodecop M. 1. L[BinixoBchkuii
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Axmyanvnicmo

lToctpa ceprmeBa  HENOCTATHICTH
(TCH) e waii6inblI MOMIMPEHUM TIPO-
SIBOM PI3HUX Kap/iOMiONaTii CBICHKOTO
KOTa. XapaKTepPHUMH CUMIITOMaMH € I10-
TipIIeHHs quXaHHst (TaximHoe, TUcpoe),
3HIDKCHHSI TEMITEpaTypy Tiia, MosBa ma-
TOJIOTTYHMX 3BYKIB ITiJI Yac ayCKyJIbTaIlil
JIereHb Ta ceplist. HaiOiabmoro ckiiaaHi-
CTIO € Te, III0 3aXBOPIOBAHHS CEPIIS TPH-
BaJTHIA Yac MalOTh OE3CUMITTOMHUM Tiepe-
6ir, iHOAII HABITh, KiNbka pokiB (Atkins et
al., 1992). Ha Binminy Bijg cobak, y sSIKHX
CHMITTOMH PO3BHBAIOTHCS TIOCTYIIOBO, Y
CBIMICBKOTO KOTa HAOpSK JICTCHb MOXE
MaTy panToBUil 1 Bakkuid mepeoir. Tlo-
siBa CHMIITOMIB 9acTO TOB’s3aHa 31 CT-
PECOBHMHE CHUTYAIliSIMH, IO HEIIOAABHO
BinOynucst. TaKuMu CUTYAIisIMA MOXKYTh
OyTH: BI3UT BJIaCHHKA KOTa JI0 KJIIHIKH
BETEPUHAPHOI MEIHIIIHU LTS TIAHOBO-
ro OOCTEXEHHsS TBapHHH, (ikcallis JUis
BCTAaHOBIICHHS BHYTPIIITHHOBEHHOTO
KaTeTepa abo BiIOOpPY KPOBI JUIS JOCITI-
JUKSHHS Tomo. ParnToBa rmosiBa KIIIHITHAX
03HaK MO)ke OyTH ITOB’s13aHA 3 BUKUIIOM
KaTeXoJIAMIHIB Y KPOB, IO CIPUYUHIOE
BA30KOHCTPHKIIO, 30UIbIIYE CEPUCBHMA
sukuj (Ferasin et al., 2003). B pe3ysibra-
Ti MiIBUIYETHCS TUCK Y TIOPOKHUHI JTi-
BOTO [IUTYHOUKA, Jali — y JiBOMY Hepea-
cepxi i ereHeBux BeHax. Lle cripuannse
MIIBULICHHS TiIPOCTAaTHYHOTO TUCKY Y
JICTEHEBUX BEHAX Ta BHUIOTIBAHHS Pigu-
HU y IHTEPCTHUIIATBHUI TPOCTIp JIETeHb
Ta IUIEBPATBHY TOPOYKHUHY.

3MiHH B JICTCHSIX Ta IUICBPAbHIN
MOPOXKHUHI MOXKYTh OYTH BHSBICHI ITiJ]
9ac PEHTICHOJOTIYHOTO JOCIIIKECHHSL.
XapakTepHUMH 3MiHAMH € TOsIBA iHTEp-
CTHIIIaJIFHOTO MAITFOHKA B MAPCHXIMI Jie-
T'eHb PI3HOTO CTYINEHs TAXKKOCTI, BUTbHA
pimvHA y TPyIHIH MOPOKHHHI, OLTBII
BUPA)KCHUI BEHO3HUI MaJFOHOK JICTCHb.
B nmiTeparypi He OIUCAHO TOCTOBIPHO,

sKi caMe 3MiHM MO)KYTh BIUIMBATH Ha
MPOTHO3 Ta BIPOTIJHICTh BIKUBAHHS,
SIKIIO Y TAIIEHTa PO3BUBAETHCS HAOPSK
nerens (Payne et al., 2013).

Memoio Haoro M0CiKeHHs OYJ10
BUABUTH (DAKTOPH PU3HMKY CMEPTI KOTIB
3a Kap/iOreHHOro HaOpsKy JIereHb 3a
pi3HUX (HOpM KapaioMiomaTii.

Mamepinu ma memoou:
pempocnexmueéHe 00CTiONEHH

[IpoBeneHa  oIiHKa  3amuciB = 3
CNEKTPOHHOT 0a3W  JaHWUX  KIIHIKH
ZOOJIIOKC (Imurpiscbka 39, Pepyiib-
koro 42B, m. KuiB) 3a mepion i3 cius
2016 no rpynenp 2017 poky. bymo Bu-
OpaHo KOTIB PI3HOTO BIKY i3 BCTAHOBJIC-
HUM J1arHO30M «KapJIIOTeHHUIH HaOpsK
nereHb». Jlami Oymo ImpoBeIeHO aHawi3
3anmciB EXOKI Ta peHreHiBChbKUX 3HIM-
KiB TPYIHOI MOPOXKHUHH. J{OCTiKEHHS
MPOBOIIIIACH Ha 0a3i BEeTepHHAPHOT KJTi-
Hiku Ha amapari ESAOTE MyLab 70 ta
Mindray DC7. ITig yac yisTpa3ByKOBOIO
JIOCTIKEHHsT Oyl MPOBENIeHI OCHOBHI
BUMIPIOBAHHS PO3MIPIB CepIls, SKICTh
300paskeHHs Oyina BHCOKOIO. Y 3armci
TOCHIDKSHHS MAJId MICTHTHCS PO3MipU
JBOTO NITYHOYKA Y KOPOTKIH Bici, B TIpa-
Bill MapacTepHAIBHIHN MPOEKIIii, a TAKOXK
CIIiBBiTHOIICHHS IIUPHHU JIiIBOTO TIEPea-
cepust o mmpunu aoptu (JIIT/ Ao). st
SIKICHOTO BUMIPIOBAaHHSI 3aITC BKITIOYAB,
K MiHIMyM, 4 ceprieBi IMKIH. Buko-
pucroByBaym parumku /.5 mI'm ta 11
Ml 11. PeHTreHiBCchKi 3HIMKHA BUKOHAHI 3a
nonomororo auritaizepa Agfa CR 30-X.
3HIMKH OLIHIOBAJIM y mpsMid Ta / abo
TpaBiif JIaTepabHIN MPOEKIIil.

B nocmimkenns BxiaroueHo 90 KoOTiB,
SIKAM BCTaHOBJICHO JiarHO3 «KapIioreH-
HUI HAOPSIK JIeTeHb». Y BIUIUICHHI IHTCH-
cuBHOI Tepartii 3arunyio 50 kotiB, cran 40
KOTIB OyJI0 CTaOLITI30BaHO Ta X BUIHUCAII
3 KJIIHIKK Ha aMOyJIaTopHe JIIKyBaHHSI.
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Kputepiem BKIIIOYEHHS TBapHH Y
JIOCTIDKEHHsT OyJI0 BCTAHOBJICHHS Jlia-
THO3Y «Kap/iOT€HHHH HAaOpSIK JIeTeHbY»
KOTaM He3aJIe)KHO BiJ BiKy Ta ctarti. Jli-
arHo3 BCTAHOBIIFOBAJIH HA OCHOBI JJaHHX
KIIIHIYHOTO OIVISITYy TBApHH, PE3yJIbTaTiB
PEHTTEHIBCHKOTO 3HIMKY TPYHOT KJIITKH
Ta janux exokapaiorpadii (EXOKT).

Pesynvmamu docnionenns
ma ix 0620680peHHs

PerpocriektuBHE nOCHiIKEHHSA. 3a
niepiof 13 ciuns 2016 mo rpynens 2017
poky Oyio obctexxeno 90 koTiB i3 jia-
THO30M «Kap/IiOTeHHUM HAOPSK JIETCHBY.
Ie xorn pizaux nopix (38 camok ta 52
CaMIliB), 3 HUX: JOMAIIHSI KOPOTKOIIIEP-
cTa — 32, OpUTaHChKAa KOPOTKOIIEpCTa —
44, meitakyH — 14 kotiB. Cepenns Maca
TBapuH craHoswia 4,6 kr £ 1,2 k. Ce-
penHiii Bik TBapuH — 6 pokis (Bix 2 1o 10
pokiB).Y 76 TBapWH BUSIBHIIM TilIepTpPO-
(biuHy KapmioMmiomnarito, y 2 — BCTaHO-
BIJIU TIOTICPEHIN NiarHO3 TPaH3UTOPHA
KapJiomionarisi, y 12 TBapuH JiarHOCTy-
BaJIM PECTPUKTHBHY Kap/iOMiONaTIfo.

Byno chopmoBano 2 rpynu TBapuH
13 JIIarHO30M «KapJiOreHHUH HaOpsK
nereHp». Jlo mepmoi Tpynu BKIFOYEHO
50 TBapWH, IO 3arMHYIA B KIIHIII 3
03HaKaMH TOCTpOI CepIeBOl HeqOCTaT-
HocTi. JIo apyroi (KOHTPONIBHOT) rpyITH

BKITIOUCHO TBapHH, Y SIKUX TaKOX Oyi1o
IIarHOCTOBAHO KapHIiOTCHHUH HAOPSK
JIETeHb, ajle B yMOBaxX BIITIICHHS iH-
TEHCHBHOI Teparii BAaJOCh CTabLmi3y-
BaTW iX CTaH Ta MPU3HAYKUTH JIKyBaHHSI
B JoMalHix ymoBax. Jo 2 mociimHol
rpymnu Oyno BriroueHo 40 koTiB. Y Ko-
TiB 000X TPYH 3a JKUTTS OyJIO OLIHCHO
psin mapamerpis EXOKT (ta6m. 1, 2) ta
PCHTTEHIBCHKI 3HIMKH.

J71s OLIHKU CTYICHS TSDKKOCTI ypa-
JKCHHSI JISTEHb BUKOPUCTOBYBAJIH CHCTE-
My OaiiB Big 1 10 4: 1 6an — joKajibHi
YpaKCHHsI IHTEPCTHUILIaTbHUX TKAHUH
JIETeHb, 10 He nepeBuItye 25 % miomri
JIETeHb Ha 3HIMKY; 2 0aiu — ypakeHHs
napeHximH, 1o oxorumoe 10 50 % mio-
111 JIereHb Ha 3HIMKY; 3 0ajIi — ypakeH-
Hs mapeHximu jerenb Big 50 no 75 %
Ta 4 6anmu — 6inere 75 % ot JereHs
MAlOTh 3MIiHH i Yac OIIIHKH 3HIMKY.
(tabmn. 2, puc. 3).

3aranmpHa KiIbKICTh TBAapUH, y SKUX
OyJ10 JIarHOCTOBAHO KapJIiOreHHHH Ha-
Opsik yiereHb, cknanana 90 koTiB. 3aru-
HYJIM B KJIHIII 3 O3HaKaMH BaXKKOI 3a-
JIWITKY Bil 3yIHHKA CEPIs Ta JHUXaHHS
50 xoriB (55 %).

My npuIyCTHIIH, IO iICHYIOTh MEBHI
3MIHH B IapeHXiMi JICTCHb Ha PEHTTE-
HIBCHKHX 3HIMKaX, B mapameTpax EXO-
KT abo mig wac omsigy, mo MOXYTh
BKa3yBaTH Ha OLUIBII 3JIOSAKICHUN Tiepe-

1. IlopiBHsIbHA XapakTepucTuka napamerpis EXOKI y koriB,
10 BH2KHJIM TA 3arMHYJIN Bil HAOpsKY Jerens, N = 90

I'pyma 1 (tBapu- | I'pyma 2 (koH-
IMapamerpu EXOKT HU 3aTHHYIH), | TPOJbHA TPyTIa),
n=50 n=40
[MoToBIIEHHS CTIHOK JIiBOTO HITyHOUKA OijbIie 6 MM 80 % (40)* 90 % (36)
Crmissignorienns JITMAo > 1,8 18 % (9)* 75 % (30)
Crmissignorirenss JIIMAo > 2,2 82 % (41)* 25 % (10)
O3HaKH{ 3HIKEHHS CHCTOMIYHOT YHKIIT cepris 40 % (20)* 12,5 % (5)
HasiBHicTb TPOMOiB 260 CIIOHTAHHOTO KOHTPACTYBAHHS 60 % (30)* 50 % (20)

Mpumirka: * - P < 0,001 nopiBHSAHO 3 KOHTPOIBHOO TPYIIO0
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Moka3Huku EXOKT y KoTiB rpynu 1

M MNOoTOBLLEHHA CTIHOK NiBOro
LWYHOYKa binblie 6mm

H CnisigHoweHHA /IM\Ao >1,8

u CnisigHoweHHa JIM\Ao >2,2

@ O3HaKM 3HUXKEHHA CUCTONIYHOT
byHKUT cepua

M HassHictb Tpombis abo
CMOHTAHHOIO KOHTPACTyBaHHA

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

MokasHuku EXOKT y KoTis rpynu 2

M MNoTOBLLEHHA CTIHOK NiBoro
LW/IYHOYKA binbwe 6Mm

H CnissigHoweHHs J/IM\Ao >1,8

M CnissigHoweHHa /TM\Ao >2,2

H O3HaKM 3HMXKEHHA CUCTONIYHOT
dyHKUi cepua

M HasagHicTb TpombiB abo
CMOHTaHHOTO KOHTPACTYBaHHA

Puc. 2. Po3noain nauienTiB pocaimkyBanoi rpynu 2 3a napamerpamu EXOKT

2. IopiBHSIJIbHA XapaKTePUCTHKA 3MiH HA PEHTIeHiBCLKOMY 3HIMKY y KOTIB,
10 BIOKHJIH TA 3aru6Jaux Bix Ha0psiky Jerens, N = 90

CryniHb 3MiH I'pyna 1 (3arunynm), I'pyna 2 (kOHTpOJIBHA), =
Ha PEHTTCHIBCHKOMY 3HIMKY n =50 40
1 6an (< 25 %) 10 % (5) 27,5 % (11)
2 Ganu (26-50 %) 16 % (8) 50 % (20)
3 Ganu (51-75 %) 56 % (28) 15 % (6)
4 6anu (> 75 %) 18 % (9) 7,5 % (3)
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Puc. 3. IlopiBHSIJIbHA XapaKTePUCTHKA 3MiH HA PeHTreHiBCbKOMY 3HIMKY
Y KOTiB, II10 BUKWJIN Ta 3aru0aux Bix HaOpsIKy JiereHb

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

V 6inbin panHix myomikargisx (Atkins
et al., 1992; Payne et al., 2010; Trehiou-
Sechi et al., 2012) Bxe Oya0 BU3HAYECHO
JesiKi (haKTOpH PU3HKY PANTOBOI CMEPTi
KOTIB 3a TinepTpodiuyHOi Kapaiomionarii.
Tak, nesixi napamerpu EXOKI cBimuath
PO CXWIBHICTh TBAPUH JI0 YTBOPEHHSI
TPOMOIB: 3HaYHE 301IBIICHHS JIIBOTO ITe-
pezcepsi, CIOHTAHHE KOHTPACTYBaHHS
KpOBI B MOPOXHHUHI Mepeacepb, TPOMO
— y Bymimi JiBoro mnepencepas. Kpim
TOTO, YUM OUIBIIMHA CTYIIHb JiacTONIY-
HOI MUC(YHKIII, THM TIpIIMKA MPOTHO3
y TBapHH 3a TiepTpodiuHOi Kapaiomio-
narii (Balouka et al., 2012). Tomy came
i mapameTpu My OOpaiy JUIsl OI[IHKH
PH3HUKY 3ari0erti KOTIiB 32 KapliOTeHHOTO
HaOPSIKY JICTCHb.

Pentrenosoriyni 3MiHM 3a cep/ie-
BOI HEIOCTATHOCTI B KOTiB MOXYTh OyTH
JIOCUTh pi3HOMaHITHUMH. [y miarHoc-
THKU HAOPSIKY JIeTeHb BUKOPUCTOBYHOTh
Tpiajy 3MiH: KapaioMmerainisi, O3HaKH

3aCTiHHMX SIBUI Y JISTCHEBHX BEHAX Ta
O3HAKHM HAOPSKY JereHb abo IUIeBpalb-
HOTO BHUIIOTY. 3acTiiiHi sIBHII[A XapakTe-
PU3YIOThCS 301IBIICHHSAM 00’ €EMY CY/IVH,
0 CTAlOTh OLIBII BUIUMHMH TIOPIBHS-
HO 31 3[I0pPOBUMH TBaprHaMK (BEHO3HUIT
MAJIFOHOK). [X criocTepiraioth y TBapuH,
0 3HAXOMATHCS HA PAHHIX CTaIisX cep-
[eBOI HEOCTATHOCTI. 3 PO3BUTKOM Cep-
[eBOI HEITOCTAaTHOCTI BEHO3ZHHWH Majlfo-
HOK HE 3aBXK[IH JICTKO TH(epeHIIiIOBaTH,
0COONTMBO SIKIIIO PO3BUBAETHCS  TLJICB-
paybHUI BUMIT. 301IbIICHHS JIIBOTO TTe-
pencepast MOYKHA 3aIliIO3PUTH 32 TIOSIBU
320KPYIVICHHS CHITYETy ceplis B 00iacTi
Oiypxkartii Tpaxel Ha JarepaibHiil mpo-
eKIIi1 a00 3a TOSIBU e(DEKTY «BaJICHTHHO-
Be ceplie» Ha IpsiMiil mpoexkiii (puc. 4)

OjHak, 301IbIIEHHS JIIBOTO Tepe-
cepAs y KOTiB HE Tak JIETKO JiarHoc-
TYyBaTH Ha PCHTICHIBCHKOMY 3HIMKY,
HABITh Y KOTIB 3a CEpIIeBOI HEIOCTATHO-
cti. HopmaneHuit po3mip J1iBoro nepes-
CepAs Ha PEHTICHIBCHKOMY 3HIMKY HeE
BHKITIOYA€E HasIBHICTH KapIiMiomatii Ta
CEepALIEBOi HEAOCTATHOCTI.
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BpaxoByrouu 11i JiTepaTypHi JaHi,
MH BHUPIIIUIN B3STH TaKi MapaMeTpu
EXOKI: po3mip miBoro mepexacep-
Iy JOBTiM Bici Ta CIHiBBIIHOIICHHS
JIIT / Ao, ToBIIMHA CTIHOK JIIBOTO LITY-
HOYKA, PU3UK YTBOPEHHS TPOMOIB, CTY-
miHb (kaac) miacTomiunoi auchyHKII.
Kpim Toro, mix yac omisimy HOTYBaIH
HAsIBHICTh MOPYILICHb PUTMY Ta KOJIbO-
py cianu30BUX 0OOIIOHOK, HA PEHTICHIB-
CbKOMY 3HIMKY OIIHIOBAJM CTYIiHb
TSDKKOCTI YPaKEHb JICTCHb.

CeplieBa HEOCTATHICTh — CHMIITO-
MOKOMIUIEKC, II0 € Pe3yJIbTaToM 3MiH
y MIOKapji, sKi BIUIMBAIOTh Ha po0OOTYy
CepIIeBOro M’si3a Ta CIPHUYUHIOKOTH T10-
PYILCHHS] HOpMaIbHOT epdy3ii TKaHHH.

Puc. 4. lunamika iHTeHCHUBHOCTi
inBa3ii 3a kHeMiTOKONTO3Y
Y 1eKOPAaTHUBHHUX NTAaXiB, €K3.

ITpUYMHOO MOPYILICHHS CEPIIEBOrO BH-
KUy MOXYTh OyTH XBOpPOOH MioKapy
(xapmiomionarii), XBOpoOM KIlalraHHO-
ro amapary (eHI0Kap/io3 MiTpajabHOro
Kiarnana) abo XBOpoOW MaricTpaibHHX
cymuH (JlereHeBa rimeprensis, TpomM6o-
emboiist erereBoi aprepii) (Payne et
al., 2010). Haii6iibIn 4acTolO MpHYH-
HOIO CEpIIeBOi HEIOCTATHOCTI Y KOTiB
€ TMOTIPIICHHS JiacTONIYHOI (YHKIIT
BHACJIJIOK Kapjiomionariii. 3a aaHu-
MU JIITepaTypHUX JDKEpeN CepeHii Bik
TBAapHH, IO CTPaXIAIOTh BiJl rocTpoi
cepieBoi HemoctaTtHocTi ckiamae 10,7
pokiB (Goutal et al., 2010). ¥ cobak
MPUYUHK TOTIPIIEHHS JHUXaHHSA 1 Ha-
OpsIKy JIETeHB ITOB’sI3aHi 13 3aXBOPIOBaH-
HSIM CepIlsl Ta KJIAllaHHOTO arapary, 1o
MOMEPEAHbO BUSBIIM 3a JIOMOMOTO0
ayCKyJnbTallii abo miJ 9ac yIsTpa3ByKo-
Boro pociimkenus (EXOKI). Ha Bin-
MiHY Bl co0ak, y SIKHX 3aXBOPIOBaH-
HSI CepILsl PO3BUBAIOTHCS MOCTYMOBO, Y
KOTiB CHMITOMH 32 KapIiOreHHOrO Ha-
OpSIKY JIETCHb MOXKYTh BUHHKHYTH pall-
TOBO, a MiJ] Yac MOMEePEeNHIX KIITHIYHUX
OIVIS/IB MOIJIA 1 HE BUSIBHTH JKOTHHX
3MiH. [losiBa KIIIHIYHUX O3HAK HAOPSKY
JiereHb HalyvacTiiie moB’si3aHa 3i crpe-
COBOIO CHTYAIII€I0, [0 CTajacs pPaHiIie
(Bi3uT 10 BeTepMHApPHOI JIKapHi, TPy-
Mepa, XipypriuHi BTpydaHHs, BCTAHOB-
JICHHsI BHYTPIIIHBOBEHHOTO KaTeTepa,
JKOPCTKI criocoOun (ikcarii, yTpuMaHHs
y HEBHOMY MOJIOKEHHI ISl TIPOBE/ICH-
HSI JIOCHI/KeHb TOMIo). PantoBa mosisa
CHMIOTOMIB MOXe OyTH pe3yabTaTtoM
BUBIUJILHCHHS KaTEXOJIAMIHIB y KpOB,
[0 TPHU3BOJMUTH JIO BAa30KOHCTPHKIIIL,
301IbIIICHHST CEPLIEBOr0 BHKHIY BHAC-
JIJOK 30UIBIIEHHS 4YacTOTA Ta CWIHA
CepIeBUX CKOpOYeHb. Bce Iie mpH3Bo-
JIATh JI0 MiJIBUIICHHS THCKY Y JIBOMY
NUTYHOUKY Ta y JIIBOMY Iepencepmi. 3
4acoM, THCK MiJIBUILYETHCS Y CyAMHAX
(Payne et al., 2013).
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[omymsmiss TBApUH B HAIIOMY JO-
CJIIJDKEHHI MaJia CepeiiHii BiK 6 pOKiB.
Haii6inpIr  mommpeHuMH  O3HAKaMH
CepIeBOI HEIOCTATHOCTI € 3a/IMIIKa Ta
TaXilTHOe, [0 PO3BHBAIOTHCS BHACIHI-
JIOK HAaOPSIKY JICTCHb Ta BUIIOTY PiIHHU
y IUICBPANBHY MOPOKHUHY. Y NESIKHX
TBapUH 3 BHUIIOTOM Y IUICBPaJbHY ITO-
POKHUHY MOXJIMBE —MapaJoKCcabHEe
IuxaHHsI. MOXIJIMBa JOJATKOBO IOSIBA
rOCTpOro OOJIO0 y TMAIiEHTIB 3 TPOMOO-
eMOOJTi€I0 YePEBHOI a0PTH.

Y TOJIOBMHHU KOTIB, B SIKUX OYyJIO Jii-
arHOCTOBaHO TOCTPY CepIEBY HEIo-
CTaTHICTh, He OyJ0 BHUSBICHO >KOIHHX
3MIH T Yac aycKy/bTarii ceprst (Imym,
put™ rasory, aputMis). Ilix gac onsiy
MOYKHA BUSBHUTH ONigi CIM30B1 000IOH-
KM, CJAOKM{ MyJbC, 1HOMI 3HHKCHHS
TEMIIEPaTypH Tilia i 9ac PEKTAIHLHOTO
BuMiproBaHHs. [laHi 3MiHH criocTepira-
JIMCH Ty’Ke HEPIBHOMIPHO Y TBapHUH 000X
TpyI, TOMy MH POOWIN BHCHOBOK, IIO
JIarHOCTYBAaTH CEpIEBY HEIOCTATHICTH
JIMIIE 32 KIHIYHUMH O3HAKaMH y KOTIB
HEMOXJIMBO. [y TATBEp/KeHHS Jia-
THO3y BHUKOPHCTOBYBAJIN JONATKOBI Me-
TOMH JOCIIKEHHS (PEHTI€HIBChKI 3HIM-
KU TPYIHOT KJTITKH Ta eXoKapiorpadiro).

Kotw, 1o crpakaaroTh Bifl ceprieBol
HEOCTAaTHOCTI, Iy’Ke YyTIUBI IO CTpe-
cy. Tomy mepen mpoBeIeHHIM OyIb-SIKIX
JOCIIIKEHb OYJIO MPOBEACHO MEPBHHHY
cTabimi3aiito cTany TBapuH. [lo-mepie,
BBOJWJIN CEJATHBHI IpernaparH, oo 3a-
criokoiti TBapuHy. [lo-mpyre, BBOAMIN
CEYOTIHHI 3ac00U Ta 3a0e3reuyBalu J10-
ctyn 10 Oxkcureny. Jlue micis nonepe-
IHBOI cTabLTi3aIli IPOBOAWIN YPTCHTHY
OLIIHKY CTaHy CEpLEBO-CYIHHHOI CHCTE-
MH. B Hammomy mociimkeHHi koTaM 0yIto
MPOBEICHO INBUIKY OLIHKY T'PYyIHOI
xiaitku Ta cepis (TFAST) i penrrenis-
CBbKi 3HIMKH TPYIHOT KIIITKH.

3a pesympraTaMd HAIIUX JIOCITi-
JUKEHb HaWOUIBII JOCTOBIPHUMH BH-

SIBIJIMCh TIOKa3HUKH PEHTTCHIBCHKUX
3HIMKIB TpyaHOI KTk (CTyIiHB ypa-
JKEHHs JIeTeHb Ta 3aCTIMHHX SIBHII) Ta
JIaHl po3Mipy JIBOTO Mepeacepis, o
HE CYIEepPEYUTh OTPHMAHKUM PaHIIIe Ja-
uum (Trehiou-Sechi et al., 2012).

301IBIICHHS pO3Mipy JIIBOTO TIepe/ce-
Pl € O3HAKOKO MiJBUIICHHS KIHIIEBO-Ii-
ACTOJIIYHOTO THCKY Y JIIBOMY IILTYHOYKY.
JI1 MOBHOLIHHOIO iaCTOJIYHOIO Ha-
TIOBHEHHS THCK Y JIIBOMY IIepefcepi Ta
JIETCHEBUX BEHAX IABUINYETHCS 1 PO3-
Mip Kamepu 30UIbIIyeThCs. OTKe, YuM
BHUIIMI THUCK Yy JIBOMY IMEpencepi, THM
oinbimm € po3mip (Payne et al., 2013). V
HAIIOMY JOCIIDKEHHI Y OUIBIIOCTI KOTIB
(82 %) i3 rpymu 1 (koTH, 110 3arUHYIHA
BHACTIZIOK HAOPSIKY JIETeHb) CIiBBiIHO-
mrernst JIIT/ Ao Oyno > 2,2, MOpiBHSHO
3 rpymoro 2 (25 %). MokHa 3poOHTH BH-
CHOBOK, IIIO JTiacTOJNIIUHA (PYHKIIisI JIIBOTO
[IUTYHOUKA y KOTiB TPy 1 3HAYHO Tipiia
y nopiBHsHHI i3 rpymoro 2 (puc. 1, 2).

Takoxx, HamMu He OyJI0 BHSIBICHO 3HAY-
HOI PI3HUII Y CTYIICHI 3MiH CTiHOK JIiBO-
ro nuryHouka. [lepmr 3a Bce, e 1moB’si3a-
HO 3 THM, IO IO TPYyI OyJI0 BKIFOYECHO
KOTIB 3 pi3HUMH (hopMaMu KapaioMiona-
Tii. TakoX, MOYKHA TIPUITYCTUTH, IO CTY-
MiHb rinepTpodii JIBOro IIIYHOUKA HE
€ EIMHUM TIapaMeTpoM, IO 0OYMOBITIOE
CTYIIiHb JIACTOMIYHOT TUCHYHKIIIT.

Kpim Toro, mosiBa 03HaK CHCTOTIYHOT
JUCcYHKIT JIBOTO IIITYHOUKA TaKOX
BIUTMBAE HA PH3UK 3aru0eli TBAPHH BiJ
HaOpsIKy JiereHb. Y Tpymi 1 03HaKW cH-
CTOJIYHOI TUC(YHKIIIT OyJIO0 BHSBICHO Y
40 % BUMAAKIB, TOAI SIK Y TPYIT 2 — JIHIIE
12,5 % (puc. 1, 2). Taki naHi MOKHa TI0-
SICHUTH MATO(i310JIOTIYHUMH  MEXaHi3-
MaMH, [0 CYIPOBOKYIOCH CHCTONIUHY
mucQyHKIifo. OCHOBOIO — ITOPYIICHHS
pOo0OOTH JBOTO MITYHOYKA y KOTIB 3 Kap-
JIOMIONATISIMH € JIacTONIYHA JUCHYHK-
uis. Koponapuuit kpoBooOir BimOysa-
€TBCsI TiJ Yac JIaCTONHU CEpIlsl, TOMY IIiJ
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Yyac BKOPOYEHHs JiacToiM (miacToiivyHa
TUCHYHKINS) 3HIKYETHCS KOPOHAPHHI
KPOBOOOII' Ta PO3BUBAETHCS IIEMIsT Mi-
okapay. Lle mpu3BoauTh 10 MOSBU imie-
MIYHHX JTUITHOK Ta PO3BUTKY (HiOpo3y y
OUX OUIAHKAX. 3MIHEHUH TaKUM YHHOM
MiOKap/l HE MOJKE BUKOHYBaTH 3BHYAii-
Hy poOOTy TiJ Yac CHUCTOJHU 1 pO3BUBa-
€TbCS CHUCTOMIYHA muchyHKisa. OTxe,
3HIDKCHHSI CHCTONIYHOT (PYHKIIIT 03HAaYae
OLTBII TSDKKHH ITepedir 3aXBOPIOBAHHS.
Omxe, 32 JaHUMHU HAIIOTO JOCIi-
JOKCHHST MOYKHA 3POOUTH 6UCHOBOK, IO
HAMOUIBLI Baromi 3MiHM, 10 BIUIMBAIOTH
Ha BIDKUBAHHS Y KOTIB 32 KapIiOreHHOTO
HaOPSIKY JIETeHb € PO3MIp JIBOTO Mepe-
cepyisl, HasIBHICTh CHUCTONIYHOI TUChYHK-
ii Ta CTYNiHb PEHTTEHOJOTIYHNX 3MIH Y
mapeHxiMi JyiereHb. ToBOIMHA MioKapmy
JBOTO IITYHOUYKA Ta HASBHICTH CIIOHTAH-
HOTO KOHTPACTYBAaHHS HE BIUIMBAIOTH HA
BWOKMBAHHSI 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/IOMNYHOI LIHHOCTI M’ACA
OPTAHIYHUX KYPYAT

M. . KYYEPYK, kKaHOuOam gemepuHapHUX HayK, OouyeHm Kageopu 2icieHu
meapuH ma caHimapii imeri npogpecopa A. K. CKopoxodbka,
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meapuH ma caHimapii imeHi npogecopa A. K. CKopoxoObKa,
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HauioHanbHull yHiBepcumem bGiopecypcis i npupodoKopucmy8aHHA YKpaiHu
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AHomauyid. Bus4eHo XimiyHUl ckaad m'aca i emicm amiHOKUC/I0mM y M'a308ili MKAHUHI
Kyp4am M'ACO-AEYHO20 HaNPAMY MPOOYKMUBHOCMI 30 Op2aHiYHO20 8UPOULYB8aHHA. Memoro
docniioreHb byno sus4eHHA 8/IUBY HYMpPIUEBMUKI8 HA AKICMb i MOBHOUIHHICMb Kypa4020
m’Aca. Mpo biosoeiuHy YiHHICMb M’Aca pobaame 8UCHOBOK 30 «BifIKOBO- AKICHUM MOKA3HUKOM,
AKull € cnigsiOHOWEHHAM mpunmogaHy (IHOUKIMOPOM MOBHOUIHHUX binKie M’s3080i1
MKGHUHU) 00 OKcunposiiHy (MOKAa3HUKA HEMOBHOUIHHUX COsYyYHOMKAHUHHUX birlKie).

LocnidmceHHsa nposodusnuce y opeaHiyHomy eocriodapcmei. [Tmuysa ympumysanace
Yy AMAWHUKAX i3 B8iNbHUM 8UXOO0OM HQA MACOBUWE, OMPUMYBAAA OpPaaHiYHi KOpMU.
Kypyamam docnioHux epyn (41 ma [2) 3acmocosysanuce HAMypPasnbHi NpoginaKmuYHi
npenapamu — npobiomuk ma nocmbiomuk 8idnoe8iOHO, Kyp4ama KOHMPOsbHOI 2pynu He
OMpUMYy8asU HOOHUX NpoginakmuyHux npenapamis. [licas 3a6or nmuyi 30ilicHosanu
ropieHANbHY OUiHKY 6ionoeiyHoi YiHHOCMI m'aca O00CMiOHUX | KOHMPOAbHUX Kyp4yam,
8U3HA4YeHO amiHoKucnomHull ckop b6inka epyOHUX i cmeaHo8UX M'A3ie. BcmaHosneHo, wio
3a0cmocysaHHs 8 200ieni npobiomuKa i Tocm6iomuKa nMoKPawyye amiHOKUCA0MHUU CKAao
M’sica Tmuui Ha hoHi Kpawjoi podykmusHocmi ma 36epexceHocmi Kypyam.

Ceped He3amiHHUX amiHOKuciom y m’Aaci Kypyam 3 [l1 peecmpysanu 8ipozioHe
36inbweHHs 8aniHy Ha 5,76 %, izoneliyuHy — Ha 5,22, ni3uHy — Ha 7,42, memioHiHy — Ha 4,96,
mpunmocaHy — Ha 4,83, apeiHiHy — Ha 4,98 %. Y m’saci kypuyam []2 gipozioHe 36inbwieHHs
MOKA3HUKI8 p0o3ro0dinusaoce HACMYMHUM YUHOM: i30nelyuHy Ha — 4,75 %; ni3uHy — Ha 8,05;
memioHiHy — Ha 9,67 %; mpunmogaHy — Ha 16,69; apeiHiHy — Ha 5,71 %. Ceped 3amiHHUX
aMIHOKUC/10m 30 pe3yabmamamu 00C1ioOHceHb 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 %. binkoso-aKicHUl MOKA3HUK M’Aca Op2aHIiYHUX Kyp4am 060x
00CiOHUX 2Py epesuULLYE 3HAYEHHS MAKO20 y MPobax M’ACa Kyp4am 3 KOHMPOsbHOI 2pynu.
Omitce, opaaHiYHe 8UPOLLYBAHHSA MMUY 3 BUKOPUCMAHHAM HAMYpPasnbHUX npoginakmuyHUX
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 [ITUILII, HUHI
— BuMora 4acy. CriokuBadi yCBITOMITIO-
FOTb 3arpo3y UL 3I0POB’S BiJ HESIKICHO-
TO XapayBaHHs. M SICO IITHII BBAXKAETHCS
HAMOUIBII ITOBHOLIHHUM Ta JIETUYHUM
MOPIBHSHO 3 IHIIMMH BUJAMH M’sICa,
IO TPAIUIIIHO MacoOBO BXKUBAIOTHCS B
Vipaini. OTxe, BUPOITyBaHH IITHII O3
AQHTHOIOTHKIB, CTUMYJIITOPIB POCTY, Ha
YHUCTUX KOPMaxX Ma€ CTaTH peHTa0eTbHIM
1 EKOHOMIYHO TIPUBAOIMBHM HAIPSIMOM
rocniomaprosanss (Crandall et al., 2009;
Gadzalou et al., 2016). BoxHouac Bupo-
IyBaHHs MTHIIl Ma€e BiJIOyBaTUCh y BiJI-
MOBIZHOCTI /IO YHHHOTO «OPraHiqHOTO»
3aKoHOzaBcTBa. B Ykpaini 2 ceprmst 2019
POKY BimOyIoCsl BBEACHHS B JIF0 3aKOHY
VYpainu “IIpo OCHOBHI IPHHIUIH Ta BU-
MOTH JI0 OPTaHiYHOTO BHPOOHUIITBA, 00i-
Ty Ta MapKyBaHHS OPTraHIYHOI POTYKITi”
2496-VIII (Law of Ukraine, 2018).

TakuM 4nrHOM, M00Ip BHUCOKOC(EK-
TUBHUX NPO(IIAKTUUHUX 3aCO0iIB I
3aCTOCYBaHHS B OpPraHIYHOMY IITaXiB-
HUITBI € aKTyaJIbHUM 1 BiJIOBia€ 3a-
MUTaM He TUTBKH (EepMEepChKUX, a W
MIPOMUCIIOBHX BUPOOHUITB KYPSITHHH.

AHaniz ocmannix 00cnioHeHv
ma nybnikauiii

3araJbHOBIIOMO, IO JUTS IIiABHUILECH-
HS PE3UCTEHTHOCTI OpraHi3My WTHII
JIOIJIBHO 3aCTOCOBYBAaTH OIOJIOTTYHO aK-
THBHI PEYOBHHH. [IpH LBOMY UL CTH-
MYJIALT TIPOAYKTUBHOCTI JIOITYCKAETHCSI
3aCTOCOBYBAaTH TUIBLKH Ti MpenapaTH, siKi
HE MOPYIIYIOTH (i3ionoriuni GyHKIIT op-
raHi3My, He CKOPOUYYIOTh TEPMIHH POCTY i
PO3BHTKY ITHIII, HE OTiPIIYIOTH Xap9OBi
skocti M’sica. [lepcniekTuBHUME € Tipe-
maparu MiKpoOiOIOTITHOTO TOXOMKEHHS
(mpobGioTrky Ta MOCTOIOTHKH), OCKIIBKH
MiKpodIiopa TpaBHOTO KaHAy Bimirpae

BOXKJIMBY POJIb B IMYHHOMY CTaTyci 1 3a-
raJbHOMY METa0OIi3Mi MaKpOOpraHi3My
(Zinchenko et al., 2003). 3aBasiku 1imomMy
psny GYHKIIH TOpOXKHUHHA Ta TPUCTIH-
KOBa MIKpoQJiopa BiJIIrpae poib 3axuc-
HOro 0ap>epy Ha MUBIXY MPOHHKHEHHSI
pi3HMX H(EKIIHHIX areHTiB B OPraHiamM
rocriomaps  (Kalmykova, 2001). Kpim
TOTO, 3aBISIKH CBOIM (pepMEHTaTHBHHM
BJIACTHBOCTSIM BOHa Oepe y4acTh y Iie-
pepoOIIi 3HAYHOI KUTBKOCTI OpraHIgHHX
PCUOBHH, CHHTE3y€ OLIKH, IOTIMCIITHIH,
AMIHOKHCIIOTH, OaKTEePiOUHU, aHTHO10-
THUKM, BITAMIHM Ta 1HI IHA] META00IIITH
(Garda etal., 2014).

[TocTOi0THKY — MPOAYKTH MeTaboTi3-
My IPOOIOTHYHHX MiKpPOOPTaHi3MiB, IO
BIUTHBAIOTh Ha OloJOTiuHI (yHKIIii opra-
Hi3my rocnoaps (moxax 100 Gionoriuro
AKTHBHUX CCCHIIAbHUX PEYOBUH). 3a
KOP/IOHOM B)KE iICHY€ 3aIlaTCHTOBAaHA HOBA
TEXHOJIOTis1, sIKa 37]aTHa MOJTYJTFOBATH TTCB-
HUA TAI METaOOJITIB, O YTBOPHOKOTHCS
3a OakTepianbHOi (pepmenTanii. 11i mera-
OOJTITH MArOTh BUPA3Hi IMyHOMOYJTFOFOYI
BIIACTHBOCTI. BOHM 37aTHI MOmyIOBaTH
IMyHHY BIJITIOBIIb OpraHi3My s BiJ-
HOBIIEHHs iMyHHOTO Tomeocrasy (Cicenia
et al., 2013). IpobioTHkK — Tpenapary,
JI0 CKJIAIY SIKHX BXOJSITH JKHBI MIKpPOOp-
ra’isMH, MOXiaHI JIAKTOOAwI i 1HIIHMX
KOMIIOHEHTIB ~ HOPMAJbHOI  KHIIKOBOL
MIKpO(IIOpH, M0 HOPMAII3YIOTh CKIIaJ
Ta OIOJIOTIYHY aKTHBHICTH MiKpoduopu
tpasroro kanaiay (Kucheruk et al., 2018).

M'sico NTHII BIIPI3HSAETHCS Bi M>sica
IHIIMX BUJIIB TBAPUH IiIBHIIICHUM BMiC-
TOM O1OJIOTYHO LIHHMX OUIKIB 1 JIETKOI-
JIABKOTO JKHUpY. JIIs IIOIChKOTO OpraHi3-
My M>SICO MTHI[ — JICTKO3aCBOIOBAHMIT
TIETUYHAN MPOIYKT XapayBaHH:, JKepe-
JIO HE TUTBKH OUIKIB 1 TBAPHHHOTO JKHPY,
aJie ¥ BiTaMiHiB i MiHEpPaILHUX PEUOBHH.

KypsiTiHa MICTHTh MCHIIIE KOJNArcHa
1 eracThHa, CIOMYYHOI TKaHWHHU. Xap-
9OBa MIHHICTH M’5ICa BH3HAYAETHCS HOTO
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BusHaveHHs bionoe2iyHoi YiHHOCmi M’daca opeaHiYHUX Kyp4am

XIMIYHUM 1 aMiHOKUCJIOTHUM CKJIAIOM.
KisIbKiCTB 1 CIIBBITHOIICHHS Pi3HUX He-
3aMIHHMX 1 3aMIHHHUX aMIHOKHUCIOT Y
OiJIKaX M>sca BH3HAYAE HOTO XapdyoBy 1
0i0JIOTIYHY MIHHICTE. BojgHoYac BMicCT
HE3aMIHHHX aMiHOKHCIIOT y OLIKax mysica
NTHII 3JICKHUTh BiJl BMICTY aMiHOKHC-
JIOT Y KOpMax, OCKUTBKH OpraHi3M Cijib-
CHKOTOCITOZIAPCHKOI MITHII HE 3AaTHUHN 1X
cunresyBatu (Reutova, 2010). Opnak,
MO)KHA BIUTHBAaTH Ha CTYIIIHB iX 3aCBOO-
BaHHS 13 KOPMIB, KOPETYIOUH i cTabuIi3y-
FOUM CKJIa MIKpO(JIOpH TPaBHOTO KaHa-
ay (Mugnai et al., 2016).

Baxupe OionoriuHe 3HAYCHHS He-
3aMIHHHUX aMiHOKHCIIOT B OpraHi3Mi TBa-
PHH IOJATaE B TOMY, III0 BOHU OEpyTh
yYacTh y CHHTE31 TKAHHHHUX OUIKIB i
BUKOHYIOTH PsiI CICHUPIIHUX (YHKITIH.
Haii6inpire 3Ha4eHHS 3 HUX MAlOTh Ji-
3WH, JICUIMH, 130JICHIIMH, BaJIiH, TPHUIITO-
¢an ta inmi (Kyrychenko, 2016).

VY TpakTULll MOBHOLIHHICTE M>I30BHX
OUTKIB 200 OLIKOBO-SIKICHHI TOKAa3HHK
(BAITT) Bu3HAYAETHCS BiIHOIICHHSM TaKHX
AMIHOKHUCIIOT, sIK TpUnToda (3 Tpyru He-
3aMiHHKX) 1 OKCHIIPOJIH (3 TPYIHM 3aMiH-
Hux). Tpunrtodan 3HAXOAUTHCS TUIBKH B
TIOBHOITIHHKX OUTKAX, TOII SIK OKCHITPOITi-
Hy OuTbIIe B OUTKAX CIOTYYHOI TKAHHHH.
BBakaeThcs, 1110 UMM OLIBIIE BiTHOIIEHHS
TpunToaHy 10 OKCHIIPOJIHY, THM BHIIE
OlosoriyHa 1iHHICTL OUIKIB M’sca. Bin-
HOIIICHHSI TPUNTO(haHy 0 OKCHUIIPOJIIHY B
TPYIHHX M’si3aX OpOMIIepiB MOXKE CTaHO-
BHUTH JI0 5-7, 2 y CTErHOBUX — Oin3bKo 3-8.
3a BiIHOIIECHHAM [TOBHOLIHHUX OLIKIB J0
HETOBHOIIIHHUX M’SICO Kypuar-OpoiiepiB
TIEPEBEPILYE M’SICO THIIIMX CUTBCHKOTOCIIO-
napcekux TBapuH (Poznyakovsky, 2014;
Borovkov et al., 2010).

Jnsi IOBHOLIIHHOTO POCTY 1 PO3BHT-
Ky Oymb-IKOTO TBapHHHOTO OpraHi3My
HEOOXIIHUM HaNEKHUI CcUHTE3 OUIKa B
Oprasismi 3 MEBHOrO HAOOPY 3aMIHHUX 1
HE3aMIHHUX aMIHOKHCIIOT. JIjisi opraHis-

My nTall 13 aMiHOKUCIIOT € 3aMiHHUMH
i 10 — HesaminHnMH (METHOHIH, TPHITTO-
(aH, JICHIUH, 130JICHIINH, JTi31H, apriHiH,
TPEeOHiH, (eHiIalaHiH, BaJIiH, TiCTHINH).
AMIHOKUCIOTHHAM CKJIa] OlJIKa BU3HAYAE
Horo Oloyoriudy IiHHICTE. UnM BHIIE
CTYIiHb BIMOBITHOCTI aMiHOKHUCIIOTHOTO
CKJIaay OLTKAa KOpMY aMiHOKHUCIOTHOMY
CKJIa Ty OifTka OpraHi3My, THM BHIIE HOTO
0i0JIOriYHA [IHHICTD.

Mamepianu i memoou
00CTiONCeHHS

BuponryBaHHS NTHIII TPOBOIIIOCH Y
cepTU(IKOBAHOMY OPraHiYHOMY ITaxXiB-
HIUYOMY TOCIofapcTBi KutoMupchKol
obnacti. BukopucroByBanmmch Kypuara
noponu Kyuunceka FOBineiina, wmos-
CO-SIEYHOTO HAIPSIMKY MIPOAYKTUBHOCTI.

VY mepmomy NPHMIIICHHI YTPUMY-
BAJIMCh JIOCIIHI Kypuara, iM 3rofloBy-
BAJIM OPTaHIYHUA KOPM Ta IOJaBaIU Y
BOAy IpobioTHK Ha ocHOBi Lactobacillus
plantarum y takux nporopmisx: 1 mr/
BOAY IPOTSATOM TYDKHS 3 IHTEpBajIoM [
JIHIB; Y IPyTrOMy — TaKOX JOCIIIHI Kyp-
9aTa, IM 3rOI0BYBAJI OPTaHIYHUI KOPM,
Ta 00pOOISLITH HOTO aepo30JIeM BOJHOTO
po3urHy MOCcTOIOTHKY B KibkocTi 0,05
r/ kr kopmy, it 0OpOOKH BHKOPHCTO-
BYBAJTM MUTKOTUCIICPCHUM PyYHUI TeHe-
paTop XOJNOAHOTO TYMaHY, Y TPETHOMY
— Kypd4aTa KOHTPOJIBHOI TPYIIH, SIKi OTPH-
MYBAJTH OPTaHIYHUIA KOpM 03 T00aBOK.

Jls BM3HAUCHHS XIMIYHOIO 1 aMiHO-
KUCIIOTHOTO CKJIALy M>sica I Yac KOH-
TPOJILHOTO 32000 MTHIN OyITK BimiOpaHi
cepe/Hi POOH TPYITHUX M’SI31B 1 CTETHO-
BHX M>SI3IB BiJl 5 Kypuar, Maca sSKuX BiJi-
TIOBiTaJIa Cepe/IHii JKUBIf Maci 10 TPyIIi.

JlaGoparopHi JOCIiIKEHHS TPOBOJIH-
T B aKpeIUTOBaHIN Jadboparopii «Ykpa-
fHCBKa Jaboparopist SIKOCTI W Oe3neKu
npoaykiii AITK». XiMiuHuii ckiag mysca
BU3HAYAIN 32 3araJIbHOBIIOMHMH METO-
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mukamu (JICTY 1SO 1442:2005, ICTY
ISO 1443:2005, ICTVY ISO 937:2005).
Tak, BMICT BOJIOTM BHU3HAYald METOIOM
BHUCYIIIYBaHHS, BMICT OLJIKa — 32 METOJIOM
Ksenpnais, sxupy — 3a merogom Cokcrie-
Ta, BMICT MiHEpAJIbHHX PEYOBUH — METO-
JIOM 030J€HHS. AMIHOKHCIOTHUN CKJIaj
M’sica BU3HAYAJIM HA aBTOMAaTHYHOMY 0a-
raro()yHKIIOHAIBHOMY 1H(ppPaYepBOHOMY
criekrpoananizaropi ¢ipmu «Infrapid-61»
(Vropiumaa). ITiaroroky mpob Mdsica
3MIMCHIOBATH 3TIHO 3 1HCTPYKIEK ISt
JIAHOTO aBTOMAaTH4HOTO Tpuiaary. Otpu-
MaHi JIaHi aHaTi3yBaJId 1 IiIaBaik CTa-
TUCTHYHIA 00OpOOIIi 3a IOMOMOIOK0 TPOo-
rpamu Microsoft Exel.

Pesynvmamu docnionenns
ma ix 0620680peHHs

AHai3 XIMIYHOTO CKJIaay CEepeaHix
npod M’sica (TpyAHi Ta CTETHOBI M’SI3H)
Kypdyar 3a rpynamM MoKasaB, 110 y M’sci
Kypel JOCHTITHUX TPYN Bif3HAYCHO MijI-
BUIIIEHNI BMICT Gijika Ta jimigis (Tabm.1).
OnHak, JTOCTOBIPHI BiIMIHHOCTI IUX TO-
Ka3HHUKIB CTOCYBAJIMCS JIMIIE MMPo0 M’sica
Kypdar nepiuoi fociigsoi rpynu. Iepesa-
ra 3raJjaHux MOKa3HUKIB XIMIYHOIO CKJIa-
Iy M’s131B Kyp4ar Ipyroi JOCIITHOI TPy
OyJia HeJIOCTOBIPHOIO. TakoXK HE BCTAHOB-
JICHO BIPOTITHOI PI3HHUII MK aHAJIOTTYHH-
MH TOKa3HUKAaM{ M’sica TepIoi Ta Apyrol
JIOCITIIHOI TpynH. Bif3Ha4eHO 3HMKCHHS
KOHIICHTpAITl BOJIOTH B M>SI30Bii TKaHUHI
kypeit JI1 ta /12 —ua 0,76 %.

JlocmiKeHHST KOKHOTO BHTY M SI31B
OKpEMO TMOKa3ajH JEIIO0 iHIIe PO3MOIi-
JICHHS MPOTeTHiB. Tak, y TPyIHUX M’ s-
3aX KypdyaT MepIol JOCIITHOI TpyIu
BMicT Oinka crtaHoBuB 23,16 1, mo Ha
3,11 % Bui1Le 3a 3HAYEHHS LILOTO [IOKA3-
HHUKa B KOHTPOJIbHIN rpymi. BmicT Ginka
TPYIHHUX M SI31B Kyp4ar Ipyroi JOCIia-
HOI rpynu OyB BuiuM Ha 5,12 % nopis-
HSIHO 3 KOHTpoJieM (Tabit. 2).

oo BMicTy OUTKa B CTETHOBHX M’sI-
3aX, TO BiH OyB JICIIO HIKIUM MOPIBHSHO 3
TPYIHUMH M’ SI3aMH, OJTHAK, 111 BIIMIHHICTb
€ ¢izionoriuroro. [TopiBHIHO 3 KOHTPOIb-
HOIO TPYIOK BMICT OUTKa y MepHnid Ta
JPYTii TOCIiTHIH rpyTii OYB TaKOXK BHIIM
BimmosiaHo Ha 5,07 ta 5,94 % (tatm. 3).

BionorivHo MOBHOIIHHMM € OLUIOK,
CKJIAJT SIKOTO 3aJI0BOJIBHSIE TIOTpeQy opra-
HI3MY B yCIX aMiHOKHCIIOTaX. Y TTHII 31
100 r 6iyka TBAPHHHOTO MOXOLKEHHS YTBO-
proetrest 70-95 r Gisika BiacHoro Tina. Og-
HaK, 332 OPraHIYHOTO BUPOIIYBAHHS MTHII
3rONOBYBAHHSI OUTKOBUX PEYOBHH TBApHH-
HOTO TIOXOIDKSHHS JIOITYCKAa€ThCS B HEBE-
JIMKUX KUTBKOCTSIX (MEPeBAKHO 16 prOHA
CHPOBHHA 3 OPraHiYHUX TOCIIONAPCTB), 3
00OMEKCHHSIMH Ta TIEPECTOPOTaMHU.

OcobnuBHil  iHTEpPEC CTAHOBIATH
JIaH1 [0JI0 BMICTY aMiHOKHCIIOT y M>SiCi
Kypyar M>sICO-S€YHOr0 HaIpsAMy IIpo-
JIYKTUBHOCTI. byno BusHadeno mict 10
He3aMiHHUX 1 9 3aMIHHHUX aMiHOKHCIIOT
B TPYIHHX i CTETHOBHX M>SI3aX KypeH.

3a pesynsraTaMH JOCITIDKCHb BCTa-
HOBJICHO, IO TIepeBard M’sica 3a ami-

1. Ximiunuii ckiax m’sica (36ipHa npo6a),%, M+t m, n=5

IMoka3Huku A1 12 K
Bona 69,3+0,18 69,37 £ 0,12 71,14+0,11
3ona 1,99 +0,07 1,98 £0,01 1,98 +0,02
binok 20,56 £+ 0,15* 20,42 £0,19 20,11+0,12
Jlinizan 7,81 +0,05* 7,72+0,04 7,60+ 0,10

Mpumitka: * - P <0,05 mopiBHAHO 3 KOHTPOJIEM
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HOKHCIIOTHHM ~ CKJIQIOM TIOPIBHSHO 3
nmpobamMu M’sica KOHTPOJBHUX KypHar,
CTOCYBaHUCS SIK TIPOO M’sica Kypdar Iep-
mIof, Tak 1 JPyroi JOCIiIHOI Tpymu. 30-
Kpema, cepel] He3aMiHHIX aMiHOKUCIIOT Y
M’sici Kypuar 3 JI1 peectpyBaii BiporijiHe
301IBIICHHS BaTiHy Ha 5,76 %, i3oneiiu-
Hy — Ha 5,22 %, nizuny — Ha 7,42 %, me-
TioHiHy — Ha 4,96, Tpunrtodany — Ha 4,83,
aprininy — Ha 4,98 %. Y m’sici kypuar J12:
i3oneitnuny — Ha 4,75 %, misuny — Ha 8,05
%, meTioniny — Ha 9,67 %, TpunTodany —
Ha 16,69 %, aprininy — Ha 5,71 %. 3a min-

PaxyHKy CYMH BCIX aMiHOKHCJIOT y TpyJI-
Hil M’130B1H TKAHHWHI BCTAHOBJICHO TAKOXK
3HaYHE 30UTHIICHHS iX KITBKOCTI Y Ipo0ax
BIJl Kyp4ar APYyroi JOCIIIHOT TPYIIH.
Cepen 3aMiHHMX aMIiHOKHCIIOT 3a
pe3ynbTaraMyd  JOCTIKEHb TPYJIHUX
M’sI31B Kyp4aT y JOCTITHHUX IpyIax Bij-
MideHo 30utbieHHs B JI1 anaHiHy Ha
5,47 % Ta muctuny — Ha 11,49 %, a B /12
ajaHiHy — Ha 6,58 % Ta ucTuHy — Ha
25,32 %, nopiBHSIHO 3 KOHTPOJIEM.
OLiHIOIOUM  aMIHOKUCIIOTHHI — CKJIaJ
CTErHOBOI M’S130BOI TKAHMHU OpraHIYHHX

2. AMiHOKMCIOTHUI ckia] rpyaHux M’si3iB kypuar (mr va 100 r mpoaykry),

M+m,n=5
Tpynui M’s131 a1 112 K

binok, r 23,16 £ 0,25 23,61+0,27 22,46 £0,17
Hesaminni. Besoro, iBTu: | 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
Jletitun 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
Tpunrtodan 336,60 + 16,40 374,70 £ 11,20 321,10+ 12,80
DeninagaHin 825,20 £ 19,60 841,20 + 22,80* 813,00 £+ 14,20
ApriHin 1491,30 £ 19,10 * 1501,60 £ 22,70 * | 1420,50 + 23,70
Tictuaun 625,60 £ 13,20 623,40 £ 20,90 605,80 £+ 14,70
3aminni. Beporo, 1 B T.4: 11310,20 £ 101,5 11643,60 + 258,65 | 11261,60 + 193,9
AnaHix 1456,10 £ 12,50 * 1471,40 £ 28,70* | 13806,00 + 25,10
AcmaparinoBa KHCIIoTa 2026,50 + 31,70 2026,90 + 51,60 2013,30 * 36,60
Initma 1526,50 + 17,90 * 1537,70 £ 27,80 1474,50 £ 19,00
I'myTamiHoBa KHCIOTa 3428,40 * 46,20 3601,00 £ 106,30 | 3500,40 + 122,50
Tpomia 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
Luctua 200,80 £5,80 * 225,70 £+ 6,50* 180,10 + 8,40
OKCHITPOJTiH 50,50 + 1,60 52,30+ 1,40 49,80 + 2,30
Cyma Beix aminokucior: | 21651,90 £ 162,80 * | 22098,71 + 491,40 * | 2134,30 + 160,70

IMpumiTka:* - P < 0,05 mopiBHAHO 3 KOHTPOJIEM

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 47




M. A. Kyyepyk, 4. A. 3aceKiH

Kypeii M>SICO-SIE9HOT0 HAMPSIMY MPOLYKTHB-
HOCTI BapTO BIMITHUTH BIpPOTiTHO BHIIIWMA
BMICT HE3aMIHHHMX aMIiHOKHCIIOT B eI
JIOCJIITHIH TpyTIi, 8 y JPYTii JOCITIHIN Tpy-
M — 3aMiHHAX aMiHOKUCJIOT MOPIBHSHO 3
AHAJIOTTYHIMH [TOKA3HUKAMH KOHTPOJIBHOT
rpymu. SIk HACHINOK, 3arajbHa Cyma BCIX
AMIHOKHCIIOT 32 KOYKHOFO 3 IOCHITHIX TPYIT
(11 Ta [12) Ha 7,38 ta 7,21 % nepeaxkaia
KOHTPOJIbHI MOKa3HUKH. OIHAK JOCTOBIp-
HOIT PI3HMIT MK HUIMH He OyJ10.

[{on0 3HaYeHb BMICTY OKPEMHUX aMi-
HOKHCIIOT, TO BHII TX piBHI y M’si3aX

Kyp4ar IOCHIIHUX TpPYyH CTOCYIOTBCS
OLIBIIOCTI TOCTI/DKYBAaHUX aMiHOKHCIIOT.
OKpiM TOTO, PI3HHILI BEIMYHH KOJIHBA-
erbest B Meskax Big 10 g0 20 % (rabm. 3).
3okpema, B /11 TOPiBHSIHO 3 KOHTPOJIBHOIO
TPYIOI0 BiJI3HAYAIM BHI KOHIICHTpAIT
i3oneiiimay Ha 16,77 %, MeTioHiHY —
Ha 16,45 %, tpuntodany — Ha 19,76 %.
B JI2 mopiBHSHO 3 KOHTPOJIEHOKO
IPYIOI0 BiI3HAYAIIH BHUIII KOHIICHTpALIil
13oneiiuny Ha 17,50 %, Tpunrodany —
Ha 21,48 %. HaroMicTh, BCTaHOBJICHO
3MeHIIeHHs apriHiny B /12 Ha 11 %.

3. AMiHOKHMCJIOTHHIA CKJIaJ cTerHoBux M s3iB kKypuat (mr Ha 100 r mpoaykry)

M+m,n=5
CrerHoBi M’si3u J1 12 K

binok, r 20,51+£0,18 20,68+ 0,19 19,52 + 0,15
Hesaminni. Beworo, i B T.4: 9181,90 £ 62,70* | 8722,20 + 190,70 | 8338,60 + 50,60
Bauin 880,50 + 20,10 849,00 £ 17,10 795,20 £ 8,20
I30neiuu 865,60 + 18,90 871,00 + 22,10 741,30 = 8,50
Jletinun 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
MerTioHin 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
Tpunrodpan 257,60 £ 6,70 261,30 £9,80 215,10 £4,30
deHinanatin 1012,00 + 10,30 | 991,30 +21,50 * 906,40 £ 17,10
Aprinin 1719,10 £ 19,00 | 1347,80+23,60 | 1600,40 + 13,70
lictuaun 529,40 £+ 13,20 602,60 + 17,90 537,80 £ 8,50
3aminni. Beworo, i B T.4: 9932,40 £58,90 |10362,20 £182,10 | 9461,70 + 25,70
Ananin 1511,40 + 8,70 1541,20 £ 22,80 1424,10 £ 5,60
AcmapariHoBa KHCII0Ta 1798,30 £ 10,10 | 1800,30£31,50 | 1635,40 £ 15,00
Ininma 1359,30 £ 19,90* | 1427,30 + 29,30 1314,70 £ 14,0
I'myTamiHOBa KHCIOTa 2812,50 £49,30 | 2927,40 £51,00 | 2710,50 24,00
Ipomun 969,60 £ 16,10 * | 1002,30 + 13,10 924,10 £ 6,00
Cepun 728,50 £ 8,90 821,80 £+ 23,10 734,40 £5,50
Tupos3usu 549,60 £ 11,90 614,80 £ 17,70 528,30 £ 6,10
LucTra 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 aMiHOKHCIIOT: 19114,30 + 73,30 | 19084,40 + 360,20 | 17800,30 + 63,80

Mpumitka: * - P <0,05 nopiBHSHO 3 KOHTPOJIEM
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Cyma BCIX aMIHOKHCIOT y mpobax
MepIiol  JIOCTIHOT TPYIH  MepeBakalia
KOHTpOJIBHI 3HaueHHs Ha 7,38 %, B mpy-
riii —Ha 7,21 %. L{s1 mepeBara B TOCIiTHAX
rpynax (popMmyBajiach 3a PaXyHOK Pi3HHX
TPyl aMiHOKHCIOT. HesamiHHUX OyIo
Olnblrie B miepriid qociaaii rpymi (11, ne
3acTocoByBau mpobiotrk) — Ha 10,11 %,
npotu 4,60 % — B J[2. Haromicts, 3amiH-
HEX OyI10 OUTBIIE B APYTii TOCIIIHIN Tpy-
mi (J12, e 3aCTOCOBYBaIM MOCTOIOTHK) HA
9,52 %, npotu 4,97 % — B /11 nopiBHSHO 3
KOHTPOJIBHOIO IpyIIoo (Taou. 4).

3a pesynsraramu JOCTIDKCHb BCTa-
HOBJICHO BHUII ITOKAa3HUKHU Ol0JOTrTYHOL
IIHHOCTI OLITKIB TPYIHUX M 5I31B Y TIpobax

BiJl Kypuar Apyroi JOCiTHOT TPYIIH, TKHM
3aCTOCOBYBAJI MOCTOIOTHK 3 KOPMOM
(Tabn. 5) Ta BHII 3HAYEHHSI GLTKOBO-SIKiC-
Horo nokasHuka (BSIT) crerHoBrX M’s13iB
—y mpobax BiI Kypdar [epIioi JoCTiJHOT
IPYIH, SIKUM 3aCTOCOBYBAIU MPOOIOTHK
3 BOJIOKO MOPIBHSHO 3 AHAJIOTIYHUMH 110~
Ka3HUKaMH KOHTPOJIBHOT TPYIIH.
Pesynbsratit JOCTIDKCHHS XiMIYHO-
r0 CKJIaJy M>SI30BOi TKaHMHHU CBIT4aTh
npo OLTBII IHTEHCHBHUHN OOMIH OLIKIB,
JKHUPIB, @ 1Ie, B CBOIO YEpTy, BIUIMBAE Ha
MiHEepalbHHUN Ta BOAHUN OOMiH B opra-
Hi3MI Kypyar nocmigHux rpyn. OTxke,
BUKOPHCTAHHs MPOQITAKTHYHUX [pe-
MapaTiB, TAKKUX K MPOOIOTHK HA OCHOBI

4. BigHocHi 3HaYeHHS] KOHIEHTPAaLii aMiHOKHCJIOT y CTETrHOBUX M’ si3ax,
NMOPiBHSIHO 3 KOHTPOJILHOK I'PYNOI0 Kyp4aT

ITokazuuk %11 no K %12 no K

Heszaminni amiHoKuCI0TH 10,11 4,60
Banin 10,73 6,77
[30neinumu 16,77 17,50
Jletnuna 8,25 -6

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

leruaun -2 12,05
3amiHHI. 4,97 9,52
AnaniH 6,13 8,22
AcnapariHoBa KHCJIOTa 9,96 10,08
niums 3,39 8,56
I'myramiHoBa Kuciora 3,76 8,00
[ponuu 4,92 8,46
Cepun -0,8 11,90
Tuposun 4,03 16,37
Huctun 13,17 24,93
OKCHIIPOTTIHY -7,4 6,09
CyMa BCIX aMiHOKHCIIOT: 7,38 7,21
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4. BinkoBo-sikicHUI MOKa3HUK rPYAHOI TA CTerHOBOI M’s130BOI TKAHUHU Kyp4aT

Bun npobu a1 12 K
Tpymai M’ 5131 6,67 7,16 6,45
CrertoBi M’si3u 5,04 4,41 3,85

mrramy Lactobacillus plantarum ta mo-
cTOioTHK «bakTepiocan», CHPUATIUBO Referenses

BIUIMBAE€ HA MPONYKTUBHICTH NTHUIN Ta
SIKICHI XapaKTePHCTHKH KypSTHHH, 30-
KpeMa, MOKpallyrdu OiTKOBUH, B TOMY
YUCI1 aMIHOKUCIIOTHUHM CKJIag M sca.

Omxe, 3acTocyBaHHS HPOOIOTHY-
HOTO TIpemapary Ha OCHOBI INTaMy
Lactobacillus  plantarum  nosumueno
BNIIUHYIO HA 30CEOIOBAHICMb HE3AMIHHUX
AMIHOKUCTIOM 3 KOPMY 30 PAXYHOK 30i1b-
WieHHsl KIIbKOCMi aKmMUuGHUX cumoiomuy-
HUX NPeOCMAasHUKi6 NPUCMIHKOBOT Mi-
Kpognopu. 3acmocysanma nocmoiomuxy
«bakmepiocan» TPU3BEIIO 10 301TBIICH-
HS KUIBKOCTI 3aMIHHHX aMiHOKHCIIOT
y M’S30Bil TKaHWHI Kyped, MOKIHBO,
BHACJIIJIOK MiJICHIICHHS CTUMYJIALIT Mexa-
HI3MIB 1X CHHTE3Y B OpTraHi3Mi.

Bucnosexu i nepcnekmueéu

Y npobax M’sica Kypyar 3 epIoi J0-
CIIZHOT TpynH (DiKCYBaIX BIpOTiHO BU-
LU BMICT HE3aMIHHUX aMiHOKHUCJIOT, a 3
JIPYTO1 AOCITIHOT TPYIH — 3aMIHHUX aMi-
HOKHCJIOT TOPIBHSHO 3 aHAJIOTIYHUMH
MMOKA3HUKAMK KOHTPOJILHOI IpyIH (K y
IPYIOHUX, TaK 1 Y CTETHOBHX M’ s3aX).

3arajbpHa cyMa aMiHOKHCIIOT Y IMpo-
0ax M’sca 3a KOXKHOIO 3 JOCIITHUX
rpyn (JI1 Ta JI2) 3Ha4HO mepeBakaia
KOHTPOJIbHI TIOKa3HUKH. OJHAK, JTOCTO-
BIpHOI PI3HUII M)XK 3BE/ICHUMH 3HAYCH-
HSMH aMiHOKHCIIOT y M’s13ax Kypdyar J[1
ta /12 He Oyro.

[NomaneIi gociiHKeHHS OyayTh CIIps-
MOBaHI Ha BUBUCHHS BITAMIHHOTO CKJIATy
M’sica Kypuar, BUPOILICHNX 3a OpraHIuHH-
MH CTaHIAPTaMH 1 TEXHOJIOTISIMH.
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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-eqg 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 etal., 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 modern 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 — | control,
Il 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 2 7 solution of dro-
taverine hydrochloride at a dose of 2
mg / kg body weight was administered
intramuscularly twice daily; omeprazole
Iyophilisate 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 Il (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 |
and 38,1 + 0,34 °C in dogs of group II;
the number of respiratory movements
per minute in dogs of group | was 24,9 +
2,3, and in dogs of group 11 - 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/ l'in animals of control group | and up
t02152,4+ 19,8 U/l in animals of exper-
imental group 1. Serum pancreatic lipase
activity was 401,8 + 11,3 U/ | in animals
of group | and 392,6 + 10,9 U/ | in ani-
mals of group I1. The content of malondi-
aldehyde in the serum of dogs was 7,68 +
0,47 and 7,73 £ 0,41 umol / | in animals
of groups | and I, 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
I1 (experimental) group was established at
3 days, and the complete disappearance at
5-6 days. In dogs | (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 Il (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
1), 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 / I, against
392,6+10,9 U / linitial (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 Il (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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0,51t05,18+0,44mmol /1 (P<0,05). In
control (1) dogs, MDA content in serum
after 5 days of treatment was 6,74 + 0,43
versus 7,68 0,29 mmol / l 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 ysazy npudineHo aHanisy 3acMocy8aHHA COMaMOCMAMUHY, OK-
mpeomudy i cuHmemuy4Ho20 aHanoay neliyuH-eHKeganiHy — oanapaiHy. He3saucaroyu Ha YucaeHHi
MAHHIl MmeduyuHi, ompumamu 00HO3HA4YHy 8i0Mosiob NMpo ix egpekmueHicmos y cobak He 80aeMbCA
yepes 8i0cymHicme pobim, 8UKOHAHUX 8i008i0HO 00 Kpumepiie AOKA3080i MEOUYUHU.

3acmocysaHHA 0anapeiHy y cknadi KommnaekcHoi mepanii cobaK, X8opux HA XPOHIYHUU naH-
Kpeamum, ycysae abo 3meHuwye 601b08uli CUHOPOM i ucnencu4Hi A8UWa, CrIPUSE HACMAHHIO
M03UMUBHUX 3MiH, 0OHOYOCHO 8i03HAYAEMbCA PAO MO3UMUBHUX 3MiH (hyHKUiOHA/IbHO20 CMAHY
MiOwWs1yHKOBOI 3G/103U, W0 MPOABAAEMBCA 3HUMEHHAM GKMUBHOCMI aMinasu y cuposamyi Kposi e
3 pasu, naHKpeamu4Hoi ninasu — e 1,9 pasa.

JocniozeHHAM, nposedeHUM Ha X80PUX HA XPOHiYHUU naHKpeamum cobaKkax, 8USHA4YEHO, U0
HG mai iKy8AHHA CUHMEeMUYHUM aHA1020M neliyuH-eHKeganiHy — 0anapeiHom iHmeHcusHicme
60110 3meHwysasnace (00 5 0obu y 90 % x8opux MEApPUH), 3HUHYBAND AKMUBHICMb aminasu ma
naHKpeamuy4Hoi ninasu ma piseHo TEK-akmueHo20 npodykmy (ManoHosoeo dianvoezioy, MAA) y ix
cuposamyji Kposi. IaHi ynempa3eyKo8020 00CNIOHEHHSA 3aC8i04UAU 3MeHWEHHSA HAOPAKY niduwinyH-
K080i'3a103U, y 7 X80pUX cOOAK ii po3mipu 8i0HO8108aUCA OO0 MOKA3HUKIB Y 300p08UX MBAPUH.

Kntovosi cnosa: xpoHiyHuli naHKkpeamum, eocmpull naHkpeamum, cobaku, OanapeiH,
CUPOBAMKOBA AMInNA3a, MAHKPEAMUYHA 1ina3a

lodaHo 0o dpyky 3 Atomoezo 2020 poKry

58 | ISSN 2663-967X YKpaiHCbKMI 4aconmnc BeTeprHapHUX HayK Vol. 11,Ne 1, 2020



YK 619:615.356:619:615.273:612.112:636.5  https://doi.org/10.31548/ujvs2020.01.007

BMJ/INB BITAMIHIB E | C HA KIJZIbKICTb
| ®YHKLIOHAJIbHY AKTUBHICTb
T- 1 B-NIM®OLUTIB KPOBI KYPYAT-EPOU/NEPIB

J1. B. POMAHOBMWHY, acnipaHmka*kaghedpu enisoomonoaii,

https://orcid.org/0000-0002-4546-5210
b. M. KYPTAK, 0okmop eemepuHapHUx HayK, npogecop, 3a8idysay kagedpu
enizoomosozii,
https://orcid.org/0000-0001-8401-5928
JlbgiscbKuli HayioHanbHUl yHiBepcumem eemepuHapHOi MeduyuHuU ma
6iomexHonoeail imeHi C. 3. M#uybko20
O. I. BILLJYP, 0okmop semepuHapHUx HayK, npogecop, 3a8idysay
nabopamopii imyHonoei,
https://orcid.org/0000-0003-4503-3869
IHcmumym 6ionoeii meapuH HAAH
E-mail: romanovychlv@gmail.com; vishchur_oleg@ukr.net

AHomayis. [Jocnioxysanu okpemi MOKAsHUKU T- i B-KAimuHHOI AGHOK iMyHimemy Kyp-
yam-6polinepis yrpooosc rnepiody ix sUpPOULY8aHHS 3a 000aMK08020 88e0eHHS 00 iX PayioHy
mokogbepony auemamy ma ackopbiHosoi Kucsiomu. Z1ocnioreHHsA nposodusu 8 0OHOMY 3 20C-
rodapcme JlesiscoKoi 0bs1acmi Ha Yomupbox 2pyrax Kypyam-6polinepie o 100 2osie y KoMcHil,
ro4uHaroyu 3 1- 0o 41-00608020 8iKy. Kypyama KoHmMposbHOI 2pynu ompumysasu cmaHoapm-
Hull payioH, rnepwoi 0oc1iOHoi — payioH 3 000aBAHHAM MOKogeposy auemamy, Opy2oi 0o-
C1iOHOT — acKOpBIHOBOI KUCIOMU, @ MpembOoi — KOMI/IEKC 8KA3AHUX 8imamiHig. Y yinbHil kposi
8U3HA4aU 8IOHOCHY KinlbKicmb T- | B-niimgboyumie ma ix okpemux nonynauit y peaxuii croHmax-
HO20 po3emKoymeopeHHs 3 epumpoyumamu 6apaHa, nposodunu dugepeHuitiosaHuli niopa-
XYHOK p03emKoymeoproroYuX MiMgoyumis i3 pisHUM cmyreHem @yHKUIOHA6HOI GKmMU8HOCMI.

lMposedeHi docnidreHHs NoKaszanu, wo 0o0amkose 8sedeHHs Kypyamam 00 ix payi-
OHy moKogeposny ayemamy (simamiHy E) ma ackopbiHosoi kuciomu (simamiy C) mae
cmumysnoroqull 8naus Ha Kinbkicme T- i B-nimgouyumis i (pyHKUiOHaAMbHY akmusHicms T-
i B-knimuHHOI naHoK imyHimemy. Mpo wo ceiduams 36inbweHa Kinbkocmi T-nimgoyumie
(3a2a716HUX, GKMUBHUX, MeoginiH-pe3ucmeHmHux ) i B-nimgoyumis y Kpoai Kyp4am-6poli-
nepis, AKUM 000aMK080 00 PAUioHy 8800UMU 8BIMAMIHU.

lpu ybomy 8usBnEHO 8UWY PYHKUIOHAIbHY GKMUBHICMb O0CIIOHCY8AHUX IMYyHOKOMIIE-
MEeHMHUX KAimUH 30 paxyHOK 3MiYyHEHHS peuernmopHozo anapamy T- i B-nimgoyumie —36inb-
WIEHHS KifTbKOCMi KAIMUH i3 HU3bKOHO | cepedHbO00 CmyiHHIO 08i0HOCMI | 3HUYEHHSA HEaKmMUB-
HUX y GhyHKUjoHaseHOMY 8iOHOWeHHI T- i B-nimgpoyumis Kposi. Bka3aHi 3miHu 6ynau supaxeHi
binbworo miporo y kposi Kyp4yam 27-00608020 8iKY 3a Oii KOMIIAEKCY 3a3HAYeHUX 8imamiHie.

* HaykoBHii KepiBHHK — JOKTOP BETEpHHAPHUX HayK, mpodecop b. M. Kyprsk
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Omite, Ha OCHOBI NMPo8edeHUX OOCMIOHEHb MOXHA CMBEPOXCY8aMU rpo peaynsimop-
Hy ponb simaminie E i C y ¢hopMy8aHHI KAimuHHOI AaHKU crieyuiyHoi imyHHOI 8iornoegidi
Kyp4yam-bpolinepis. 3a 0ii docniorcysaHux eimamiHis, i, 0cobnueo ackopbiHosoi Kucaomu
KOHCMamoeaHo 36inbUeHHs KilbKocmi ma niosuwieHHs pyHKYioHaAb6HOI akmusHocmi T- i
B-nimgpoyumie Kposi. Lli 3miHu, (iMo8ipHO, 3ymoaseHi aHMUoKcuOaHmMHoto Oieto yux 8ima-
MiHie y 3a6e3ne4yeHHi MemabosiyHo20 20Meocmasy MembpaH i peuenmopHo20 anapamy
iMyHOKOMMeMeHMHUX KAimuH.

Knwuoei cnoea: simamiHu E i C, Kypyama-bpolinepu, cneyugpiyHul imyHimem, T- i

B-nimgpoyumu, pyHKUIOHAIbHA GKMUBHICMb iMyHOKOMIeMeHMHUX KAimuH

Axmyanvnicmeo

SHIDKEHHS SKUTTE30ATHOCTI  ITTHI,
0COOJIMBO Y PaHHBOMY BIlll, € OIHIEIO 3
HaWaKTyaJIbHIIIMX MPoOJeM, MO iCHYE y
raiqy3i IPOMHCIOBOrO NTaxiBHUITBA. Lle
3YMOBJICHO HU3bKHM PiBHEM IMYHHOTO I10-
TEHIlIATy OPraHi3My, OCOOJIMBO Y KPUTHY-
Hi (i310JIOTTYHI MEePioAr MOCTHATATBHOTO
PO3BUTKY, a TAKOK HU3KOIO aHTPOIIOTCH-
HUX YMHHUKIB, y TOMY YHCII BHACIIJIOK
HEIOCTAaTHROI Ta HEMOBHOINHHOI TOMIBII
(Vlizlo et al., 2015; Lemesheva, 2003).

AnHaniz ocmannix 00cnioHeHv
ma ny6nixauiti

VY ¢opmyBaHHI Ta perysiii iMyHHOT
BIJITIOBI/Ii B OpraHi3Mi TBapWH Ta MTHU-
Ili, BEJIMKE 3HAUCHHS HAJAEThCS JIMQO-
[TaM Ta iX OKPEMHM MOMYJISIsM, SIK
FOJIOBHUM KIITHHAM IMYHHOI CHCTEMH.
Bonu € HOCISIME IMYyHOJIOTYHOT TTaM’ SITi
1 MomepeIHUKaMH aHTUTLIOYTBOPIOIO-
9yX KITHH. X POJTb 3HAYHOIO MipOIO Xa-
pakrepusye BmicT T- 1 B-mimpormris Ta
X cyOnomyrsinil y nepudepudHiid KpoBi
(Maslianko,1999; Roijt et al., 2000).

Jlimpormn — 11e crenmdiuni, iMyHO-
KOMIICTCHTHI KJIITHHH IMyHHOI CHCTEMH
(Haitov et al., 2000; Thoman, 1995). Icaye
JIBA OCHOBHHX THIH JTIM(OIMTIB, 1110 BO-
JIOIFOTh PI3HAM TICTOICHE30M 1 KIHIIEBOO
edexropHorO0  pyHKIErO:  T-miMdormTH,

0 3a0e3NeuyroTh KIITHHHHI IMYHITET, 1
B-nimdormTH, BiANOBiIATBHI 32 aHTHTI-
noytBopennst  (Bartha&Comino-Delgado,
2000; King et al., 1998). Kpim Toro, Buiis-
FO0Th 3HAYHY KUIbKICTb Pi3HUX THIB T-KJTi-
TiH (Maxrygimas et al., 1993; Medinaetal.,
1993). B-nimdorruTu 3a0€311e4yoTh CHHTE3
AHTHUTLI Yepe3 iX KiHIeBy GopMy — Iuia3ma-
TiyHi Kmitrad. T 1 B-cucremu mimdorm-
TiB B3aeMO3B’s3aHI. T-crcTeMa CTOCOBHO
B-cucremu  Bimirpae perymrordy  poib
(Voronin et al., 2002; Khariv et al., 2017).

AmHaii3 JaHux JiTeparypu CBIIYHTB,
mo Ha (opMyBaHHS IMyHOOIONOTIYHOL
PEaKTHBHOCTI Ta PO3BUTOK OpPraHiB iMyH-
HOT CHCTEMH OpraHi3My NTHIll 3HAYHUI
BIUTMB Ma€ ONTHMAaJbHE 3a0e3MeUCHHS
ixHpo1 oTpedn y Bitaminax (Vlizlo et al.,
2015; lonov, 1997). ITpu npoMy BaKiIMBE
3HAYCHHS] Ma€ ONTUMAIbHE 3a0e3edeH-
Hs y pamioHi rrumi piBaA BiTamiHiB E i C
(Rojt et al., 2000; Fisinin&Suraj, 2013).
OcranHi, SIK BIIOMO, TPOSIBISIIOTE PEry-
JSITOPHUI BIDIMB HA IMyHOJIOTIYHY peak-
THBHICTB, PICT 1 30epeKCHICTh ITHIIL.

KoHcTaroBaHo TMO3WTHBHUII  BIUIMB
BitaminiB E i C Ha craH iMyHHOI i aHTH-
OKCHIIAHTHOI CHCTEM, MPOMYKTUBHICTB 1
30epeKEHICTD Y Kypei, a TAKOXK B 1HAWYAT 1
rycenst (lonov, 1997; Mudrak&Vishchur,
2011; Mudrak et al., 2012).

Bonmxowac nHa Kypuarax-Opoitnepax
Takl JOCTi/pKeHHS (parMeHTapHi. Ha
CBHOTOJIHIIIHIHN JeHb HEJJOCTaTHHO BHBYC-
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HUM € SIK CAMOCTIMHUHN, TaK 1 IMO€qHAHUN
BruiuB BitaMidiB C ta E Ha akTMBHICTE 3a-
XHCHHX CHCTEM opranizmy nruii. Hacam-
nepe/1, 3’ACyBaHHs BUMAarae JIOCHiPKSHHSI
BBy BitamiHiB E i C Ha cran T- 1 B-xii-
THHHOI JJAHOK IMYHITETy y Kyp4ar-Opoii-
JIEPIB Y KpumuuHi nepioou pocTy.

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

Mamepianu ma memoou
00CTi0NCeHHS

JlocIiKeHHsT IPOBOMMIA B OJHOMY
i3 rocrmogapctB JIbBiBChKOT 0OONacTi Ha
YOTHPBOX TpyIax Kypdar-OpoiiepiB 1o
100 rosiB y KOXHI#, moynHarouu 3 1- 10
41-noboBoro BiKy. YTpHMaHHs Kypdar
OyII0 HAIMONBFHUM 3 BUTHHAM JOCTYIIOM JI0
kopMmy 1 Boau. KoHTposbHil Ipyi Kypyar
3rOJIOBYBAJIM CTaHAAPTHUH KOMOIKOpM,
30aIaHCOBAHMH 32 OCHOBHUMH ITOKUBHU-
MH PEYOBHHAMH 3TiTHO HOPM, PEKOMEH-
noBauux st kpocy POCC — 308. [lepmra
JOCITITHA TPyTIa MITHII JOAATKOBO JI0 BKa-
3aHOTO KOMOIKOpMY OTPHMYBaJIa BiTaMiH
E y xinskocri 0,1 1 / kxr koMGiKopMmy, Apy-
ra — Bitamia C 0,25 r/ kr koMGikopmy,
TpeTs JOCIIIHA TPyIia Kypyar — BiTaMiH
E i Bitamin C y BKa3aHHX J03aX.

Ji DOCHiKeHb BUKOPHCTOBYBAIU
KpOB, sIKy Opamu y Kypyar-OpoiiiepiB
micnst 320010 y pi3HI BiKOBI mepionu:
27-, 34- 1 41-no6oBomy Bimi. Ilix gac
BUKOHAHHSI pOOOTH JOTPUMYBAIUCH Oi-
OCTUYHUX BHMOT IIONO TBAPHH 3TiTHO
YHHHOTO 3aKOHOIABCTBA.

VY crabimi3oBaHiil TeMapuHOM KpOBI
BU3HAYAIN 3arajibHy KitbKicTh T-nmimdo-
uutie (E-PVJI) — y peakiii CIIOHTAHHOTO
PO3ETKOYyTBOPEHHS 3 €PUTPOLIUTAMU Oapa-
Ha (Jondal M. et al., 1972) six mapkepamu.
[NpuHIMIT MeTomy MoJsrae y 3HaTHOCTI
JM(OIMTIB YTBOPIOBATH, Tak 3BaHi, “po-
3eTKH~ 3 TETEPOTeHHUMH EPUTPOIUTAMH.

VY 1entpi “posetkr’” € TMQPOIUT, Ha MEMO-
paHi SKOro MICTSThCs CcrieldiuHi perern-
TOpH, a Ha Tepudepil — epUTPOIUTH. 3a
KUTBKICTIO  €pHUTPOIMTIB, aJICOPOOBAHKX
OTHUM JTIM(DOIIMTOM, CY/STh MPO CTYITiHb
Horo (DyHKIIOHAIBHOI aKTUBHOCTI. Bu-
3HAYAJIM BITHOCHY KUJIBKICTh 3arajbHHX
(TE-PYJT — 3arajbHi pO3ETKOYTBOPHOOUI
gimormTn) # aktuBHUX T-miMQoImTIiB
(TA-PYJT — aKTuBHI PO3ETKOYTBOPHOIOUI
mimdormri) 3a Metomukoro (Wansbrough-
Jones M. et al., 1979). Jlnst BigMuBaHHS
JiM(OIUTIB BUKOPUCTOBYBAITH 3a0yepe-
Hui Qisionoriynmii posunn (pH posuwHy
7,2-7,4 (7,3). MoHoHyKI€apHy (PaKIIiro
KJTITHH BUAUTSUTA 3 TeMapUHI30BAHOT KPOB1
Kyp4ar-OpoitiepiB. 3po0ieHi Ma3Ku BHCY-
myBayH, (hikcyBajam MeTaHosoM, (hapOysa-
m 7-10 xB 3a PomanoBcekuM-I'iM3a. Mi-
KPOCKOITI0 Ma3KiB POOWIH I iMepCiero
3a 30umbIenns 90 X 7. Jlimdormtu po3piz-
HSTM 32 KUIBKICTIO MPUEAHAHUX EPUTPO-
[IUTIB. HYJIBOBI — HE ITPUETHAIN HKOHOTO,
MastonudepenmiioBani (HH3bKOABIIHI JTiM-
(hormTH 200 KINITHHU 3 MAJIOK) MIUIBHICTIO
MOBEPXHEBHX PELEITOPIB) — IMPHETHAIN
3-5 epuTpoIMTIB, CepeIHbOABIIHICYOITO-
mysisiiii — 6-10 epuTporwTiB, BUCOKOAU(E-
peHriiioBani (BHCOKoaBimHi) — “pozeTku”
3 Oinbire sx 10 epurpormramu (M — mMo-
pyna). BusHadeHHs BIIHOCHOI KUTBKOCTI
Teo(iTiHpe3UCTeHTHIX T-XenmepiB rpyH-
TYETbCSl Ha TOMY, IO i KJIITHUHU HECYTh
Ha CBOTH MOBEPXHI PELENTOPH JI0 IMyHO-
mio0ymiHiB kiacy M, a T-cynpecopu — 10
iMyHODITOOYMiHIB Kitacy G. XernmepHi—JiiM-
(orTH, 3maTHI HOPMYBATH PO3ECTKH ITICIIS
X 1HKyOAIlil 3 TeoiTiHOM — 1ie Teo(imiH-
pe3ucteHTHI KmiTHHH. KinbkicTh Teodi-
JMHYYTIMBHX JiMporuTiB  T-cynpecopis
BH3HAYAIM 32 PI3HULICK) MK KUIBKICTIO
TE-PYJI i T-xenmepiB. Busnayamu Bin-
HOCHY KUIbKiCTh B-mimdormris (YepHy-
mrenko E. @. ¢ coasr, 1979), meron inen-
TUDIKAIT IKMX TPYHTYEThCS] HA HASIBHOCTI
Yy HHX MEMOpaHHHX IMyHOIIOOYTiHOBHMX
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perenTopiB, mo 3ade3nedye MpHETHAHHS
J0 B-nmiMbOIwMTIB 1HIMKATOPHUX KITITHH,
sIKI Ha CBOIM MOBEPXHI MICTATh KOMILIE-
MmenT-antureH-komivieke (EAC-PYII). Sk
IHIMKATOpHI KJITHHH BUKOPUCTOBYBAJIH
epUTPOIMTH OapaHa, CEHCHOLTI30BaHI aH-
TUTUIaMH 1 KoMIIeMeHToM. J[jist mpuroty-
BaHHSI KOMIUICMCHT-aHTHTCH-KOMIUICKCY
BUKOPHUCTOBYBAJIM T'OTOBY PIAKY I'€MOJi-
TraHy cupoarky (tutp 1:1 200) ta roro-
B CyXHii KOMITIEMEHT MOPCHKOI CBUHKH.
OnepxxaHi TUQPOBI aHi OnpaIbo-
BYBaJIM CTATUCTUYHO 3 BUKOPHCTAHHSIM
nporpamuoro nakery Microsoft Excel.

Pesynvmamu docnionenns
ma ix 0620680peHHs

3 HaBeleHUX y TaOmuii 1 jaHux Oa-
YpMO, 110 KUIBKICTh T-3arajgpbHux JiiM-
(ho1MTIB y KPOBI Kypuar-OpoiiepiB rmep-
101, JIPYTOi Ta TPEThOT TOCIITHUX TPYIT Y
27-1060BOMY Billi 30LIBIINANIACK BiOBIJI-
no Ha 9,8, 14,01 18,0 % (P < 0,001) cro-
COBHO KOHTPOJBHOI TpyrH. 30UTHIICHHS
3arajgbHOi KUTbKOCTI T-TiMQOImTIB ¥ Kpo-
Bl Kypd4ar JOCIITHUX TPYyI Yy Iei mepion
JOCHIDKCHb BiOYBAJIOCS 32 OMHOYACHOTO
sMmenmieHds HemudepenmiiioBannx (P <
0,001) i cepennpoasignmx (P < 0,05) TE-
PVYJI ta 36imbmenns kitbkocti TE-PVIT i3
nu3Koro (P < 0,001) miimsHiCTIO perenTo-
piB. BomHOUBAcC KUTBKICTh BUCOKOABITHUX
TE-PVYJ1 y kpoBi OpoitiepiB JociigHuX i
KOHTPOJIBHOI TPyII OyIia Ha OTHOMY PiBHI.

[omiOHi 3MiHM, TUTEKA BUP&KEHI 3HATHO
MEHIIIOI0 MIPOF), KOHCTATOBAHO 3a JOCITi-
mxeHsst Kitbkocti TE-PYJL i ix cyOmomyois-
i y KpoBi Kypyar y 34- 1 41-1060BoMy BilTi.
Taxk, BiporigHe 30UTbIIeHHS KiTbkocTi T-3a-
ralbHAX JIMQOIMTIB  3a(iKCOBAHO JIMIIE
Y KpOBI Kypuar Jpyroi i TpeTboi JOCITITHOT
TPy, sIKI OTPUMYBAITH BIITOBIITHO JOOABKH
BitamiHy C, a TAKOX aCKOPOIHOBY KHCIIOTY Ta
tokodepon arierar (P < 0,05-0,01). 3pocran-
Bl KUtbKocTi T-3araibHHX JIMQOIMTIB Y

KpPOBI Kypyar y BKasaHi Iepioy J0CIiHKCHb
BIOyBAJIOCS HA TTi 3HIDKEHHSI “HYJTHOBHX
nemudepentiioarnx kita (P < 0,05
0,01) i 30umbimeHns y 41-1000BOMY  Billi
TE-PYJI 3 mmsskoro (P < 0,01) i ceperrboro
(P <0,05) UUIBHICTIO PELENTOPIB, BiTIOBI/I-
Ho y rpymi I3 1 /12,

Otxe, pe3ylbTaTd MPOBEACHUX JI0-
CITi/KEHb CBIIYaTh, IO JIOATKOBE BBE-
JICHHS JO pallioHy KypuaT-Opoiinepis
BitaminiB C Ta E cpuuunnse 30inbieH-
Hs KibkocTi T-aiM(pONUTIB Ta MiaBU-
mye iX (YHKIIOHAIbHY AaKTHUBHICTb,
ocobmuBo y 27-mob6oBomy Bimi. llei
BILIMB OYyB BUPAKCHHUH OUTBIIIOK MipOIO
y KpOBI Kyp4aT JApyroi i TpeThoi J0CIiI-
HUX Tpyn y 34- i 41-no6oBoMYy BiIli.

VY Bcl mepionu JOCHTi/PKEHb 3araib-
Ha KUTBbKICTh T-aKTHBHHX JIIM(OIIHTIB
Yy KpOBi Kypdyar JAOCIIHUX Ipym OuIbIna
(P <0,05-0,01), mHiK y KOHTPOJIBHIM
(Tabmn. 2). 3pocranHs iX KUTBKOCTI y KPOBI
Kypuar JOCTiHUX rpyn y 27- 1 34-10060-
BOMY Billi BiZIOYBaJIOCS Ha T/ 3MEHIICH-
HSl HCAKTUBHUX Ta 30umbmeHHs TA-PYII
13 HA3BKOKO 1 CEPeIHBOI0 MIUTBHICTIO pe-
nernrropie (P <0,05-0,001). Boauouac y
41-no6oBoMy Billl Y KpPOBI Kypdar ycix
JOCHIJHAX TPyl CTOCOBHO KOHTPOIBHOL
3a(hikcOBaHO OUTBINY KUIBKICTh HU3BKOA-
Bimmux (P <0,05-0,01) i y rpyni I suco-
xoaBiguux TA-PVII (P < 0,05).

30UThIICHHST  3arajbHOi  KUIBKOCTI
T-akTUBHUX JIM(OIMTIB Y KPOBI Kypuar,
SIKFIM JIOJIATKOBOTO JI0 OCHOBHOIO PAIlioHy
Beomwn Bitaminn C Ta E, BinOysaioch
3a PaxyHOK 3MCHIIICHHsI HeU(epeHIIiio-
BaHoi momyrsitii TA-PYJT (P < 0,001) ta
3pocTaHHs KUThKOCTI T-akTHBHHX JiIM(O-
uTiB 3 Hu3bkoro (P < 0,001) Ta cepen-
Hb010 (P < 0,05) MITBHICTIO perenTopiB.

Binomo, 1o T-nmimborTy moaiIsoTh-
cst Ha (DYHKITIOHAJIBHO BIJIMIHHI ITOITYJIALIIT,
ocHoBHUME 3 sikux € T-xemmepu (Th) i
murorokcnyHi (Tc a6o CTL). SIk mokasa-
JIA PE3yNBTaTd TPOBENCHUX JIOCIILKEHD
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1. BignocHa kinbkicts TE-PYJI Ta ix okpemux cyonony.suiii y kpoBi kypyar-
opoiisepis 3a aii BitraminiB Ei C, % (M £ m, n = 5)

0 I'pyna Bik nruni, 1o6u
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-PVJL, 0
12 39,75 £ 0,85*** 40,0 £0,41* 38,25 + 0,48*
I3 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 a1 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
I3 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
610 J1 5,25+ 0,48 5,75+ 0,48 7,75+ 0,48
112 5,0 £ 0,40* 6,75+ 0,48 8,50 £ 0,29*
I3 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 J1 0,75+ 0,25 1,0+0 1,75+ 0,25
J12 0,5+0,28 0,75+£0,25 1,50 + 0,29
I3 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
% J1 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*
I3 64,25 £ 1,7%** 60,0+ 0,71* 63,0 £ 0,41**

Mpumirtka: y miit Ta Hactynuux Tabmuisix * — P < 0,05; ** — P <0,01; *** — P <0,001 — Bipo-
TIIHICTB PI3HUNB Y NTULI JOCIIIHUX TPYII ITOPIBHSIHO O KOHTPOJIBHOT

(rabm. 3), KumbKiCTh edekTopHux T-ymiM-
(OIUTIB Y KpPOBI KypuaT-OpoiiiepiB TaKoX
3aJIe)Kaa Bifl BIUTMBY JIOCITIDKYBAHHUX YHH-
HUKIB. Tak, TO7aTKOBE BBEJICHHS JI0 Pallio-
Hy Opoitiepis BitamiHiB E Ta C, mopiBHIHO
3 PEKOMEHJ/IOBAHHM PiBHEM, CHPUUUHSIIO
BiporigHe 30UTBIICHHST Y KPOBI BITHOCHOI
KUTBKOCTI TeO(LTiH-PE3UCTCHTHUX T-JTiM-
¢omuris (Th) y Bci mepioan JOCIIIKEHb.
Taki 3MiHM Y KpOBi Kyp4ar DOCITTHIX TPyl
BinOyBayMCsl 3a OHOYACHOTO 3POCTAaHHSI
KUIBKOCTI HM3BbKOABIIHMUX] 3MEHILIEHHS HE-
axtuBaux Th-PYJT (P < 0,05-0,01). Bka-
3aHi 3MIHH Y KPOBI Kypyar JOCITHUX TPyTI

OynH BUpaKeHi OUTBIIIOI Miporo y 27-710-
OoBOMY BiIl. Y 1ell Tepion y KpoBi Opoii-
nepiB 3a mii BiramiHiB E i C 3adikcoBano
Ounbiny kinbkicte Th-PVIT 3 cepemrboro
miutsHicTIO perenrropis (P < 0,05).

3a J0CHiDKeHHS KUTBKOCTI Teodi-
THYYTAMBUX T-MiM(OIMTIB  3BEpTaE
yBary BIpOTiJHO OUIbINa X KiJbKICTh
y KpOBI Kypyar ApYroi i TpeTboi rpyn
y 27-no6oBomy Bimi. Pasom 3 1mumMm y
Opoiinepis, siki oTpuMyBanu Bitamin C
y 34-no6oBoMy Bili 3adikcOBaHO Bi-
pOTifIHE 3MEHIICHHS iX KIIBKOCTI CTO-
COBHO KOHTpPOJIBHOI rpynu. BomHouac
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2. BignocHa kiabkicts TA-PYJI Ta ix okpeMux cyonomyisiuii y KpoBi Kypuar-
Gpoiiaepis 3a aii BitaminiB E i C, % (M = m, n = 5)

S Ipyna Bik nrumi, 1o6a
Kypuar 27 34 41
K 69,25+1,10 69,0 £ 0,57 67,0+2,41
TA-PVIL, 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
A3 59,75+ 1,18** 68,25+ 0,48 65,25+ 0,63
K 250+091 25,75+0,48 24,0+0,41
35 a1 28,75 £ 0,48* 26,5+0,64 25,75 +0,48*
J2 30,50 + 0,65** 275+0,29* 26,50 + 0,29**
JIK] 32,75 +1,10** 26,5+0,29 27,25 £ 0,25%**
K 4,25+0,48 4,50 £ 0,29 55+0,29
6-10 a1 5,0+0,40 6,75+ 0,48** 55+0,29
a2 6,25+ 0,48* 8,50 + 0,29*** 55+0,29
A3 6,75+ 0,63* 4,50+0,50 6,0+0,41
K 15+0,29 0,75+0,25 1,0+0
M A1 15+0,29 0,5+0,29 1,0+0
A2 15+0,29 0,5+0,29 1,75 £ 0,25*
A3 0,75+0,48 0,75+0,25 15+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
a2 38,5 +0,64*** 36,50 + 0,50*** 33,75+ 0,25**
3 40,25 +1,18** 32,0+041 34,75 £ 0,63**

Mpumirka: y wiii ta HacTynHux tadmuiix * — P < 0,05; ** — P <0,01; *** — P <0,001 — Bipo-
TIHICTB PI3HULL Y NITUL JOCIITHUX TPYII ITOPIBHSHO IO KOHTPOJILHOT

kimekicTe T-cympecopiB(CD8) y kposi
Kypyar ycix mocnigHux rpymn y 41-mo-
00BOMY BiIli OyJ1a Ha piBHI KOHTPOJILHO.

BusHadeHHsT iMyHOPETY/ISTOPHOTO 1H-
JICKCY, SIK BIHOILICHHS MDK TeO(iliH-pe-
SUCTEHTHUMHI 1 TeOo(UTIH-Uy TJIMBUMH
TMM(OIMTAMI  KPOBi, BHUKOPHCTOBYETHCS
IUTSL OLIHKY JTIM(OLUTAPHOI (PYHKITI iMy-
HOKOMIICTCHTHHX KIITHH y HOpMI Ta 3a
niarosiorii. 36ibiienns Kinbkocti Th-PYJT
CBITYHTH TIPO MIIBUIICHHS PEAKTHBHOCTI
JMGOIUTIB 1 JOMiHYBaHHI T-xenmepis,
30UIbIIeHHs KUtbkocTi CD8 kinitvH cBing-
YHUTH TIPO 3HIDKEHHS JIM(OIUTAPHOI aK-

tuBHocTi (Rojt etal., 2000). Pe3ynbraru Ha-
KX JIOCIIKEHb MoKasam (tabir. 3.), mo
3rONOBYBAHHSI KypyaTram APYrol i TpeTbol
JOCHiTHUX TPyl BitamiHy C, a TAKOX BiTa-
Miny C i E Buksmkae 3HmKeHHs y 27-1000-
BOMY Billl JIIM(OLIMTAPHOI aKTHBHOCTI Ta
BIIIOBITHO iIMyHOPETYISITOPHOTO 1HICKCY.
BomHouac y OpoisiepiB TpeThoi AOCITITHOT
TPYIH PI3HHILI CTOCOBHO KOHTPOJIBHOI BH-
siBUIHCS BiporiiHi. Tak, y KpoBi Kypuar
Jpyroi rpyma y 34-mo6oBoMy Billi Ta y
OpoiiepiB TpeThol Ipymu y 41-1060BOMY
Billi KOHCTATOBAHO BIPOTITHO BHIIWHA I10-
Ka3HHK IMYHOPETYJIITOPHOTO 1HIEKCY CTO-

64 | 1SSN 2663-967X

YKpaiHCbKMI 4aconmnc BeTeprHapHUX HayK

Vol. 11,Ne 1, 2020



Bninus simaminie E i C Ha KinbKicms i hyHKUiOHA6HY aKmMugHIcMb T- L B-nimgboyumis Kpoei ..

3. Bignocua kinbkicte Th-PVYJL i TS y kpoBi KypuaT-0poiisnepis 3a aii

iTaminiB EiC, % (M £ m, n=5)

T Ipyna Bik nrumi, 1o6a
Kypuar 27 34 41
K 65,0+1,0 60,0 +0,48 59,0+041
Th,Pyi,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*
A3 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*
JIK] 40,0 £ 0,40%** 37,0+0,82 38,50 + 0,29**
K 2,25+0,63 4,75+0,85 50+041
6-10 A1 3,75+0,25 55+0,64 4,75+0,25
a2 3,50+ 0,65 7,0+0,41 5,0+0,41
A3 4,5+0,29* 45+0,29 5,75+0,29
K 0,25+0,25 0 0,5+0,29
M A1 0,5+0,29 0 1,0+£0
A2 0,75+0,25 0 0,5+0,29
A3 0,25+0,25 0 0,75+0,25
K 350+1,0 40,0+041 410+041
% a1 42,75+ 0,48*** 41,75+ 0,25* 42,25+ 0,25*
A2 44,5 + 0,65*** 44,75 + 0,47*** 43,0+ 0,41*
A3 44,75 + 0,48*** 415+1,04 45,0 + 0,41%**
K 11,25+0,48 17,75+ 0,63 18,50 + 0,29
Ts, % a1 13,25 +0,85 17,0+0,41 18,50 + 0,65
12 15,75 £ 0,48*** 15,25 +0,63* 18,75+ 0,25
JIK 19,5 £1,85** 18,5+ 0,95 18,0+0,71
K 3,1+0,20 2,25+0,25 200
Pl a1 3,25+0,23 2,25+0,25 200
A2 2,77+0,08 3,0+ 0* 20+0
A3 2,30 +£0,2* 2,25+0,25 2,75+ 0,25*

IpumiTtka: y iii Ta HacTymauX Tabmex * — P < 0,05; ** - P <0,01; *** — P <0,001 — Bipo-
TIHICTB PI3HUIb Y ITUIII JOCIITHUAX TPYII IOPIBHSHO 10 KOHTPOIBEHOT

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

pe3ysbTaTiB  AOCHIIKSHD
B-KIITHHHOT JTaHKH IMYHITETYy Kyp-
4ar-OpoiiepiB MoKasaB, IO J0JaTKOBE

Amnaiis

BBEJICHHS JI0 pamioHy BitaminiB E 1 C
CIIPUYMHSIE TOMIOHUI BIUIMB Ha KiJib-
KicTh 1 QYHKIIIOHATBEHY aKTUBHICTB IMY-
HOKOMITETEHTHHX KJIITHH KPOBi. 30Kpe-
Ma, y BCI MEepioax AOCITIKCHB 3arajabHa
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4. Bignocua kinbkicts EAC - PYJI y kpoBi kypuar-0poiisiepiB 3a aii Bitaminis

EiC,% (M+m,n=5)

S Ipyna Bik nrrui, 1o6a
Kyp4ar 27 34 41
K 77,5+0,65 75,50 £ 0,95 76,75+ 0,75
EAC-PVJI, 0 J1 75,5+ 0,5* 73,25+ 0,25 74,5+ 0,50*
12 72,25 + 0,25*** 70,25 + 0,25** 71,5 £ 0,29%**
3 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 a1 20,50 £ 0,65 22,0+0,82 20,0+041
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 a1 4,0+0,40 4,75+0,48 55+0,29
12 4,50 +0,29 5,25+ 0,48 6,0+0,41
I3 50+041 5,75+0,48 6,0+0,41
K 0 0 0
M a1 0 0 0
12 0,25+0,25 0 0,5+0,29
3 0 0 0
K 22,5+0,65 23,751,331 23,25+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***
3 29,0 £ 0,82*** 27,5+ 0,29* 29,50 + 0,29***

IMpumirka: y wiii ta HacTynHux tabmuisix * — P < 0,05; ** — P <0,01; *** — P <0,001 — Bipo-
TIAHICTB PI3HUL Y NTUL JOCIITHUX TPYII ITOPIBHSIHO JJO KOHTPOJIBHOT

KUTbKICTh aHTUTECHHE3aJIC)KHUX B-Jim-
(hOLHUTIB Y KPOBI OpOIIIEpiB TOCITITHUX
rpym OuTbIIA, HIXK Y KOHTPOJIBHIN IpyIi
(P <0,05-0,01).

Jo Toro xk, sk 6auuMO 3 TaHUX TaOJIHU-
i 4, i 3MiHA OyJIM BUpaKeHi OLTBIIIO0
MIpOIO Y KpOBi Kypdar Apyroi i TPeThol
JNOCIITHUX Tpyl. Pesyiaprarn mux mo-
CITJKEHb BKa3yrOTh HA OUTBIIHHA BIUIMB
BiTaminy C, a TakoX pa3oM 3 BiTAMiHOM
E na xinpkicte EAC-PVII y kpoBi Kyp-
yat. Pa3om 3 THM B KpoBi OpoiiiepiB ycix
JOCHIJIHUX TPy KUIBKICTh Heau(epeH-
mifiopanoi  nonyssii EAC-PYJI Oyna

MEHIIIa, 2 HU3bKOABITHUX — OUTbIIIA, HIK Y
koHTponbHii rpymi (P < 0,05-0,01). Jo-
CIIDKCHHSIMH BHSIBIICHO TaKOXK TCHJICH-
o 70 3pocranHs Kimbkocti EAC-PVYII
13 CepeHBOI0 IIUTBHICTIO PEIENTOPIB Y
KpOBI Kypuar JOCITIIHUX TPyII, IO CBiJI-
YUTh PO 3HAYHUI CTUMYJIIOIOUUI BIUIUB
BITaMiHIB Ha ()YHKI[IOHAJIbHY AKTHBHICTh
perienTopHoro anapary B-mimdoruTis.
3aramoM, Ha OCHOBI IPOBEICHHX
JIOCII/DKEHh MOYKHA BH3HAYATH PErylisi-
TopHY porb BitaminiB E 1 C y dynkmio-
HyBaHHI T- i B-KJIITHHHOrO IMyHITETY Yy
Kypuar-OpoiiepiB. 3a Iii DOCITimKyBaHIX
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BitaminiB (i 0cOOMMBO acKOPOIHOBOI KFHC-
JIOTH) KOHCTATOBAHO 3OLIBIICHHS KiIBKO-
cri T-mimdormTiB (3araibHKX, aKTHBHHX,
Teo(UTIH-pE3UCTEHTHNX) 1 B-mimMpormTis.
BomHovac BUSIBIICHO BHIIY (DyHKIIIOHAIb-
HY aKTHBHICTb JIOCIIDKYBAHUX IMyHOKOM-
METEHTHUX KJIITHH 3@ PaXyHOK 3MIITHCHHS
penenrroproro anapary T- i B-nim¢ornuris
— 30LITBIICHHS KUTPKOCTI KIIITHH 13 HI3BKOIO
1 CEpeIHBOIO CTYIIHHIO aBIIHOCTI 1 3HH-
JKCHHsI HEAKTUBHUX Y (DyHKIIOHAITEHOMY
BimHoeHHi T- 1 B-mimdormTis kpoBsi. Bka-
3aH1 3MiHHU Oy BUPKEHi OLTBIIIO0 MipOrO
y KpOBI Kypuar 27-1000BOro BiKy 3a [ii Bi-
tamidy C, a TaKOK KOMIUICKCY 1moKoghepon
ayemamy 1l ackopbinosoi kucromu. Taxuil
cmumymorouuti enus eimavitie E i C na
cneyughiuny 1aHKy KImuHHO20 IMyHimenty
KypuaT-OpoiyIepiB ModiCHA NOSICHUMU aH-
MUOKCUOAHMHUMY A IMYHOMOOYIOIOYU-
MU 8IACMUBOCIISIMU OOCTIONCYBAHUX 8IMA-
minig. Binomo, 1110 ackopOiHOBa KHCIIOTa €
KOMITOHEHTOM JICHKOLIHITIB, CIIPHSIE TKAHIH-
HOMY JIMXaHHIO, 3HIKYE CTYITIHb DTIKOJI3Y
B OpraHi3mi ITHIIi Ta BIUIMBAE HA HECTICIH-
(ivHy JIAHKY IMyHITETY, ITBUIITYIOYN CHH-
Te3 MaKpo(aralbHUX MPOTEIHIB 1 MaKpo-
¢aris cucremu komrutementy (Maslianko,
1999; Mudrak & Vishchur, 2011).

Tokodepon — npupoaHuil IMyHOMO-
JIYJISITOP, SIKMH CTUMYITFOE TYMOpPaJIbHUNA
1 KJIITHHHO-OMOCEPEAKOBAHUN IMYHITET.
BiH 301bIITYE KUTBKICTD JISHKOIMTIB, T- Ta
B-niMbormTis, miaBuUILye OIacTHy TpaH-
copMmarliro JEHKOIMTIB, POIYKITito 1L-2,
aKTUBHICTh KijepiB 1 T-xenmepiB, cuHTE3
AHTHUTIT JI0 JCIKUX AHTHICHIB, 3MEHIIy€E
KUTBKICTh T-cympecopiB, iHTIOye picT myXx-
mun (Silonov et al., 2008). Takox Heob-
XiJIHO BII3HAYMTH, O NCPIUT BITAMIHY
E npurnidye iMyHHY pPEakTHUBHICTB, a J0-
JIaBaHHsI HOTo JI0 palioHy B J03aX, Oiib-
IIe HDK PEKOMEHIOBaHI, TiBUIILYE TyMO-
pajbHHMA Ta KIIITHHHO-OTIOCEPEIKOBAHUI
imynirer ((Vlizlo et al., 2015; lonov, 1997,
Fisinin & Suraj, 2013).

Bitamin E nie Ha iMyHHY cucTeMy
gyepe3 HOro aHTHOKCHAAHTHY (DYHKIIIFO
IUISIXOM 3HMYKCHHS METa0ONITIB aKTHB-
HUX (GOpPM KUCHIO 200 depe3 yTBOPEH-
HSl METa0OJITIB apaxiJIoHOBOI KHCJIOTH.
Tokodepor minBuIIye piBEHH CyMapHHX
Ta 1HIMBIAYyaJIbHUX JICHKOTPIEHIB 1 aK-
THUBHICTh DIyTaTiOH-S-TpaHchepasy, 1o
CBITUHTH IIPO HOTO BIUIB HA S-JIIITIOOKCH-
TeHa3HMI DX MeTaboi3My apaxiJoHo-
BOI KHCJIOTH 1 Ha KIHIICBHH CIIEKTp JIeH-
xorpienis (Silonov et al., 2008).

BomHowac BaXIMBO 3ayBayKHTH, IO
K HEOOME)KCHa AaKTHBAIlisl aHTHOKCH-
JAHTHUX PEaKIIii MOYKE 3AITKOJIUTH BaXK-
TMBUM €(DEKTOPHUM PEaKIIisM IMyHITETY
(nanpuikia, haronuTosy), Tak i HaaMip-
HC HAKOIIMYCHHS BUIBHUX PAIHUKAIIIB
MOKe 3ryOHO BIUTMBATH Ha METaOOINIvHI
MPOIIECH 1 KIIITHHU IMyHHOI cucTeMu. B
[IIOMY MO)KHA BBa)KaTH EKCIICPHMEH-
TaJBHO JIOBEJCHUM, ITI0 BiIHOBJICHHS (i-
310JI0TYHOTO OaJaHCy MIX IIMMH JIBOMA
mpolecaMu € SPEKTHBHUM IHCTPYMEH-
TOM IMyHOpeaOiTiTaIlii.

Bucnosexu i nepcnexmueéu

1. JlomatkoBe BBEOCHHS IO paIliOHY
Kypuar-Opoiiepie  BitamiHiB E 1
C BUABISIE CTUMYJIIOIOYHU BIUIHB
Ha Kimekicte T- 1 B-mimdouwmtis i
(GyHKIIOHATBHY aKTHUBHICTH T- i
B-KITITHHHOT JTAHOK IMYHITETY.

2. 3a 11 KOMIUIEKCY BiTaMiHIB KOHCTATO-
BaHO OUIBITY KUTbKicTh T-nimMponuTis
(3araybHUX, aKTHBHUX, TeODLUIIH-pe-
3ucteHTHUX ) 1 B-mimdormtis (P <
0,05-0,001). Bommouac BHUSBIEHO
BUIILY (DYHKIIIOHATBHY AKTHBHICTh
JOCTIDKYBAHAX ~ IMyHOKOMIIETEHT-
HUX KIITHH 33 PaxyHOK 3MIIJHEHHS
pereniTopHoro amapary T- i B-mim-
¢douuTiB — 30UIBIICHHS KIIBKOCTI
KJIITHH 13 HU3BKOIO 1 CEPETHBOIO CTY-
MMIHHIO ABIAHOCTI 1 3HIDKEHHS HEaK-
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TUBHHX Y (DYHKIIOHAJIEHOMY BiJTHO-
mrensi T- 1 B-mimgornmris kposi (P <
0,05-0,001). Bxasani 3minu Oy Bu-
pakeHi OLTBIIIO MIPOKO Y KPOBI Kyp-
yar 27-1000BOr0 BiKy 32 Jiii BiTaMiHy
C, a TakoX KOMIUIEKCY moKogepon
ayemamy Ul ackopOiHOBOI Kuciomu.
VY TepchneKTHBi MOJANBIINX IOCITi-
JDKCHB, BPaXOBYIOUM €IHICTh IUIACTHY-
HOTO MaTepialy OpraHi3my s (yHK-
LIOHYBAaHHS MEXaHI3MiB MPUPOTHOTO I
aIANTHBHOTO IMyHHOT'O 3aXHCTY, HOILTb-
HO 3’sicyBatu BIUHB BitamiHiB E i C Ha
MOKA3HUKU HECTeH(IYHOI PE3UCTCHT-
HOCTI OpraHi3My Kypuar-0poiinepis.
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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 NNASMOJIEMI EHTEPOLIUTIB MOPOXHbOI
KULLKW NNOoAIB BEJTMKOT POTATOI XYAOBU

A. M. MACKOK, dokmopaHm*, kaHOudam semepuHapHUX HayK, Npogecop
KagheOpu ¢hizionoeii ma bioximil cinbCbKO20CNOOAPCHLKUX MBAPUH,
http://orcid.org/0000-0002-2800-2580
JHinposcoKuli depxasHuli aepapHO-eKoHOMIYHUU yHisepcumem
E-mail: dimasiuk@gmail.com

AHOomayia. 3HAHHA 3aKOHOMIipHOCMel po3B8UMKY OpP2aHi8 mMpasneHHA Y
MPOOYKMUBHUX MBAPUH 8 MNepiod npeHamanbeHo20 oHMoeeHe3y € b6iosn02iYyHo0
nepedymosoro 014 3ab6e3neyeHHs 8i0N08IOHO20 pieHA ix HummezoamHocmi 3a
HapoOxceHsa. Y cmammi npedcmassneHo 830EMO038°A3KU eKkcripecii Fc-y-peyenmopHux
npomeiHie 3 GKMUBHICMIO OKpeMUX eH3UMI8 y ra1a3mMosnemMieHmepoyumis noporHsoi
KUWKU naodie senukoi poeamoi xydobu. Memoodom imyHobsomuHay eusesneHo Fc-
y-peuenmopHi 6inku anikanbHux i 6a3onamepasnsHUX MembpaH eHmepoyumis
MOPOMCHLOI KUWKU MoneKynapHoi macu 120 KAa, 87 kKAa, 72 kKAa ma 43 kfda. Y
anikaneHili MembpaHi eHmMepoyumie aGKMUBHICMb y-2AymaminmpaHcnenmuoasu,
nakmasu, Na*, K*-AT®a3u, Ca*, Mg?*-AT®aszu ma Mg-ATda3zu npamo rnoe’sa3aHa 3
emicmom Fc-y-peyenmopHux npomeiHie MemMbpaHu eHmepoyumise 3 MoseKyAAPHOO
macoro 43 kfda (r = 0,77-0,92; P < 0,05-0,01), a akmusHicme Mg?*-AT®a3u ma
aKMasu obepHeHO Kopestoe 3 BMiCmoM Fc-y-peuenmopHUX npomeiHie anikanbHoi
mMeMbpaHU eHmepouyumie 3 MoseKynapHor macor 87 kfa (r=0,75-0,76;, P<0,05). ¥
6a30n1amepansHili MembpaHi eHmMepoyumie aKMuU8HICMb AYHHOI hochamasu npamo
nos’s3aHa 3 BMicmom Fc-y-peyenmopHuUX npomeiHie 3 MoseKynsapHor macoro 87 Kfa
(r=0,99; P<0,001) ma obepHeHO 108°A3aHA 3 8BMICMOM NPOMeiHig 3 MO/eKYAAPHOK
macor 43 kfa (r=-0,79; P<0,05). AkmusHicme y-2aymaminmpaHcrnenmuoasu npamo
nos’sa3aHa 3 BMicmom Fc-y-peyenmopHux npomeiHie 3 MosieKynsapHor macoro 87 Kfa
ma 72 ka (r = 0,73-0,79; P < 0,05) ma obepHeHO nos’s3aHa 3 8Micmom npomeiHis
3 MonekynsapHoro macoro 120 kfa (r =-0,77; P < 0,05). AKmugHicme 1aKMasu npsamo
nos’s3aHa 3 BMicmom Fc-y-peyenmopHuUX npomeiHie 3 MoseKynsapHor macoro 72 Ka
(r=0,82; P <0,05) ma obepHeHo nos’s3aHa 3 8Micmom npomeiHie 3 MoseKyAapHOK
macoro 120 kfa (r = -0,80; P < 0,05). OmpumaHi pe3yanbmamu 00Ci0HeHb Maroms
AK pyHOameHmMasnbHe, MAK | MPUKAddHe 3HA4YeHHA. Bu3HaveHi ocobausocmi
830EM038°s3Ki8 eKcrnpecii Fc-y-peuyenmopHux npomeiHie 3 aKMUBHICMIO OKpemMux
eH3umis y anikanbHUx i 6azonamepansHUX MembpaHax eHmepoyumis 8iOKpusaromMeo
nepcriekmusy 071 M00aaAbWO020 00CAIOHEHHA i3ionoz2o-6ioximiyHUX acrnekmis
MemMbpaHHO20 MPasneHHA y NPOOYKMUBHUX MEAPUH Y MpeHamaneHoMy ma y

* HaykoBHi KOHCYJIBTaHT — JIOKTOP BETepHHAPHHUX Hayk, mpodecop M. 1. LBinmixoBchkuii
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PAHHLOMY MOCMHAMAAbHOMY OHMO2€eHe3i, AK OCHO8U 0na PO3KpUMmMA namozaeHesy

W/1YHKOBO-KUWKOBUX p037100ie y M8APUH.

Kntovoei cnoea: Fc-y-peuenmopu, nopoxcHsA KUWKA, Naa3mMmonema, eHmepoyumu,

AT®-a3u, 2idponasu

Axmyanvnicmeo

Bceranopnennst (hizionoro-6ioximiy-
HUX KpUTEpiiB (QyHKIIOHYBaHHS Opra-
HI3MYy Yy BHYTPIIIHBOYTPOOHUI Mepion
HEMOXJIUBE 0e3 ypaxyBaHHS MOpQo-
JOTiYHUX 1 OIOXIMIYHMX AaCIEKTIB IX
pocry Ta po3sutky (Fanos et al., 2017).
Tomy, TOCIIIKEHHS CTPYKTYPHOI Tre-
peHmianii cau30Boi 00OJOHKH MOPOXK-
HBOI KMILIKK BEJIMKOI poraroi xynoou y
IUTOJIOBOMY TIEpPIOJli OHTOTCHE3y [03-
BOJIUTh BCTAHOBUTH IHTEHCHBHICTH i
MOp(O-PyHKIIOHATHHUX IEPETBOPCHB
(Atay, 2016).

[poBinHy ponp y 3abe3nedeHHI
IMYHHOTO 3aXHCTy 1 >KHTTE3IaTHOCTI
iojia BIAINPAIOTh MOJICKYJIAPHI Me-
XaHi3MH, SKI KOHTPOJIOIOTH PO3BUTOK
IMYHOKOMIICTCHTHHX ~KJIITHH, CHHTE3
i Tpancmopr imynHortoOyainiB (Mund,
2018). B jmanwmii yac OqHUMHM 3 HAMOIBIIT
BOKIIUBHX PETYISTOPIB 1 TPAHCIIOPTEPIB
OIIHOYACHO PO3MIIIAIOTECS PELETITOPHI
OUIKH, sIKI 3[aTHI cHenudigHO pO3Ii3-
HaBatu FC-pparmMeHTH iMyHODTOOYTiHIB
kiracy G (Fc-y-peuenropu) (Eisenreich
et al., 2017). Iudopmariis 11010 3aK0-
HOMIPHOCTI Oprasizauii Mjaa3MaTHYHUX
MEMOpaH SHTEPOIHTIB IOPOKHBOT KHIII-
KM TUIOMIB BEJIMKOI poraroi XyaoOW B
mepion BHYTPIIIHBOYTPOOHOTO PO3BUT-
Ky € Ha ChOTOJHIIIHIN JieHb (parmMeH-
TapHUMH Ta HEYUCEITbHIMHU. PO3KpHUTTS
0COOIMBOCTEH MOMIMENTUIHOTO CKIaTy
Fc-y-penentopiB B amikanpHHX 1 6a3o0-
JaTepaJbHUX MEMOpaHaX CHTEpPOIHTIB
MOPOXKHBOI KUIIKA Y IUTIIHUN TIepiofn
Ta MOro B3a€MO3B’A30K 13 AKTHBHICTIO
OKpPEMUX TIAPONITHYHUX Ta TPAHCIIOPT-

HUX CH3UMIB JJaCTh MOXKJIMBICTH KpaIie
3pO3yMITH 3aKOHOMIPHOCTI OHTOI'€HE3Y
TPaBHOI CHCTEMH NPOIYKTUBHUX TBa-
puH. KpiM 1poro ciim BiIMITHTH, IO
3arajibHi  3aKOHOMIPHOCTI aKTHBHOCTI
aJieHo3uHTpU(ocdara3 Ta Trimpornas-
IUIa3MaTUYHUX MeMOpaH BHMBYEHI M0-
CTaTHBO JIMIIC Ha JIAOOPATOPHHUX TBa-
punax (Apell, 2018). Bigomocti mpo
CTaHOBJICHHS  (DYHKLIOHAJIBHUX —MPO-
TEHIB IUIa3MaTHYHUX MEMOpaH y mpo-
IOYKTHBHHX TBapHH € (pparMeHTapHUMHU
ta HeuncensHumu (Bottger et al., 2018;
Masiuk, 2019), a gani om0 aKTHBHOCTI
Tiposia3 Ta 10HHUX MOMI aIliKaJIbHKX 1
OazonarepalbHUX MEMOpaH EHTEepOIU-
TIB BEJIMKOI poraroi XymaoOW y TUTLIHUI
MepioZl OHTOTCHE3y MaikKe BIJACYTHI.
ToMy MOCHIPKCHHS aKTUBHOCTI MeMO-
PaHO3B’sI3aHUX EH3UMIB Ta eKcrpecil
Fc-y-perientopiB miasmo JieMd eHTEpO-
IUTIB JIO3BOJUTH C(OPMYBATH BifIITO-
BiZIHY ysIBY TIpO crienudiky (hopMyBaHHSI
MPUCTIHKOBOTO TPABJICHHS Ta BCMOKTY-
BAaHHS Y HOBOHAPOKECHUX TBAPUH.

Ananiz ocmanuix 00cnioNceHv
ma ny6nikauiii

3HaHHS 3aKOHOMIPHOCTEH pO3BHT-
Ky OpraHiB TPaBJICHHS y MPOXYKTHBHHX
TBapUH B [IEPi0 IPEHATAILHOTO OHTOTE-
He3y € OI0JIOTTYHOI0 TIePEeIyMOBOKO IS
3a0e3MeUeHHsT BIAMOBIIHOTO PIBHA 1X
JKUTTE3MAaTHOCTI 3a Hapomkens (Grandl
et al.,2018). He muBisurch Ha Te, IO
peuenTopu Uit IMyHODIOOYIIHIB Oyin
BIEpIIC iNCHTH(IKOBAHI Yy MUHYIOMY
CTONITTI, iX MPOBITHA POIb B IMyHHII
BIJIMOBI/II CTa€ 3pO3YMIIOI TUTBKH OC-
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TaHHIM YacoM. FC-y-perentopu € Kio-
YOBUMH YYaCHHUKaMH SIK adepeHTHOI,
Tak i epepeHTHOI (pa3u IMyHHOI BiIIO-
Bizi. BeTaHoBmroroun mopir s B-kii-
TUHHOT aKTHBAIll i OIJIKK PEryJrOITh
PO3BHTOK JICHIPUTHHUX KJITHH 1 3aKpi-
IUTFOFOTh TOHKY crHenugiuHy BiIIOBIIb
AHTHTLI HA TIPUPOJIKEHI e(PEKTOPHI LIS
XM TaKi sIK, (arouTo3, aHTHUTII0-3aJIeK-
HY KJIITHHHY OUTOTOKCHYHICTB Ta IHIII.
[pucytHicts FC-y-penenTopiB y ckmami
PELETITOPHUX Tap 1HIYKYE aKTUBALIIO Ta
IHTIOyBaHHS METa0OMI3My KJIITHH 1 J103-
BOJISIE BCTAHOBHUTH 0aJaHC MO3UTHBHHX
1 HETaTUBHUX CHTHAJIB, SIKi BU3HAYAIOTh
pesyiabrar iMyHHOI Bigmosimi (Schmidt
et al., 2005). Fc-y-petieniropu ekcrpecy-
FOTBCS PI3HUMHE THIIAMH KITIITHH SIK CKIIa-
JOBI KPUTHUYHHX EJICMEHTIB MOIYJISIIl
IMYHHOI BIMOBIZI 1 O0>€IHYIOTH JIaH-
KA TYMOPAJbHUX 1 KIITHHHUX pPEeaKIii
(Sibéril et al., 2006). Fc-y-peuenropu €
YyTIUBUMU CEHCOPaMH IMyHHOTO CTa-
TyCy opraHismy. Bemuka KiUTbKICTB 10O-
CITI/DKeHb Ha MOJICIIBHUX CHCTEMAX ITiji-
TBEPIKYE BXKJIUBY Poiib FC-penientopis
SIK B aKTUBAIIIl, TaK 1y cympecii iMyHHOT
Bianosiai (Nimmerjahn et al., 2007).
BcMOKTYBaHHS 1 TpaHCIOPT Y
TOHKIM KHIIII HEOPraHIYHUX 10HIB,
a TaKOX YTBOPCHUX Y PE3yNIbTaTi MO-
POXKHUHHOTO Ta MEMOpPaHHOTO TpaB-
JICHHSI MOHOMEPHHX (OPM OpPTraHITHUX
cyOCTpariB 3IMCHIOETHCS MUIAXOM 1X
TPaHCEIITEeABHOTO MEPEHOCY Yepes
[UIA3MaTHYHy MeMOpaHy emiTesionu-
TiB 3a 0€3M0CEePETHBO0 YUaCTIO BiIO-
BIZIHUX 1OHHHX TIOMII — TPAHCIIOPTHHUX
anenosunTpudocdaras (Saakes et al.,
2020). Okpim 1poro, 11 eH3uMH 3a0e3-
MeYYIOTh MOTPEOH KIITHH Y HiATpUMa-
Hi I0HHOTO TOMEOCTa3y Ta CKOPOTIHBOI
akTHBHOCTI. Pi3HI ageHo3unTpudoOCcha-
Ta3u MarOTh BIAMIHHI (QYHKIII Ta Kijib-
KiCHI TTOKa3HUKH HA OKPEMHX JIITHKAX
mrasmanemuenTeporuris (Pnizza et al.,

2019). IIi ocobmuBocTi (yHKIIOHAIb-
HOTO TEepPEepo3MOAITy I1OHHHUX TOMII,
MepII 3a Bce, 3alekarb Bia BiKy, (isi-
OJIOTIYHOTO CTaHy Ta XapakTepy TpaB-
JICHHS TBAapHUH.

BaxmuBe 3HavueHHsS B Iporecax
MeMOpPaHHOTO TPABJICHHS 1 TPAHCIIOPTY
MO)KMBHUX PEUOBUH B TOHKOMY KHIIICU-
HUKY BIJICParOTh TiApOia3y, 30Kpema:
y-TIyTaMinTpaHcrenTuaasa  3abe3me-
gye (yHKIIOHYBaHHS Y-TIIyTaMUTEHOTO
OUKITY, QYHKIIiS SKOTO MOJATaE B TPaH-
CHOPTi JIESAKHX aMIHOKHCIOT y KIITH-
ny (Baumrucker et al., 2018); ayxna
(docdaraza € OCHOBHUM TiIPOTITHIHIM
CH3MMOM JIOKAJIi30BaHHM B aIliKaJb-
nux memOpanax (Whyte, 2020); mak-
Ta3a — TIAPOII3ye AHMCaXapui JIAKTO3Y,
[pY EOMY ii MaKCHMAallbHa aKTUBHICTh
MPOSIBISIETBCSL Y HEOHATaJbHUI Tie-
pioa, IO BHU3HAYAETHCS CHEHUDIKOO
JKUBJICHHS HOBOHAPO/DKCHHUX TBapuH
(Szilagyi, 2019). OnHnak, B3a€MO3B’sI3-
KH aKTUBHOCTI OKPEMHUX T1APOTITHIHHX
1 TPAHCTIOPTHUX CH3UMIB 3 €KCITPECi€ro
FC-y-penentopHux mpoTeiHiB y ImIa3-
MOJIEMICHTEPOIIUTIB TIOPOKHBOT KUIITKU
TUTO/IIB BEJIMKOI pOraToi XyJoou Ha Cho-
rOIHI HE BCTAHOBJIEHI.

Mema 00cnidicenna — BCTAaHOBH-
TH B3a€EMO3B’SI30K ekcrpecii FC-y-pe-
LHENTOPHUX TMPOTEiHIB 3 aKTHBHICTIO
OKpEeMHX €H3HMIB y IUIa3MOJIeMicHTe-
POLIUTIB OPOKHBOI KHUIIIKHU IUIONIB BE-
JIMKOT poraToi Xyznoou.

Mamepianu ma memoou
00CTi0NCeHHS

Hocnimkenns mnposeneni Ha 80
mIogax Belukoi poraroi xymoou (I'o-
JIITHHCHKOI TOPOIH), BIKOM BiJ JBOX
JIO JICB’SITH MICSIIIB, 13 CepeIHbOI0 Ma-
coro 0,6-39 xr, oTpyMaHuX BiJ KJIiHIY-
HO 3/I0POBHX KOPIB, ITiJ YaC BUMYIICHO-
ro 3a0010. Bik mioniB BCTaHOBIIIOBAIU
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3a Macolo Ta JOBKHHOK Tijia, a TaKOX

PO3BUTKOM MOXIAHMX IKipu. [licist

eBTaHasil IUIOJIB, PO3THHAIM YEPEB-

HY TMOPOXKHHHY, BHJAUISIA MOPOKHIO

KUIIKY. Y JOCHTiaX BUKOPHUCTOBYBAJIH

JMUISIHKY KHUIIKK Yy paHHIM IJI010BUI

nepioA (mBa, TpU Ta YOTHUPU MICSII)

cepeaHboro AokuHo 0,8 M; y mi3HiH
wronoBuii nepiox (I’sATh, IICTh, CiM,

BiCiM Ta JIeB’SITh MicAliB) — 1,7 M, 5Ky,

BUBEPTAIH CIH30BOK OOOJIOHKOK Ha-

30BHI 200 PO3pi3au Y3IOBXK Ta JUTHIH

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

TeNbHO TpoMuBaiu (4-5 pasiB) xomoma-

HuM (4-6 °0 C) cepenoBuUIlEM TaKOro

cxiany: 120 MMNaCl ra 1 MM HEPES,

3a JIOTIOMOTOIO CYXOTO TPICY ITOBOIIITH

pH mo 7,4. Metox po3pi3aHHs KUIIKA Y

IIOJIB BiJl IBO- JI0 YOTHPHOXMICIIHOTO

BiKy BHKOPHCTOBYBAJIH 3aMICTh BHBEp-

TaHHS Y 3B A3KY 3 11 MaJIUM JIIaMETPOM.
3a 0CHOBY BU/I1JICHHSI KMIITKOBUX KJTi-

THH KUIIEYHUKY OyB XimiuHwuii (urpar/

€ITO) meron (Tomchuk et al., 1994),

Ha OCHOBI SIKOTO PO3pOOIISIACH aBTOP-

coka Momudikarist meromy (Masiuk et

al., 2017) orpumaHHS i30JIbOBAHUX €H-

TEPOLUTIB TOPOKHBOI KHUIIKHA IUIOIIB

BEJIMKOI poraroi XyJo0Hu.

[pouec BUIiNIEHHS 130JIbOBAHUX CH-

TEPOLUTIB BKIIFOUAB HACTYIIHI CTAITH:

1. ITpomMuty Ta BUBEPHYTY IUISHKY KHILI-
KM MOMIIIAIOTh B MiJITOTOBYE Cepelio-
Bumie “A” (MM: 96 NaCl; 27 uurpa-
Ty Harpio; 5,6 KH,PO,; 1,5 KCI) 3a
37°C, pH 7,3 (cmiBBigHOIIEHHS cepe-
JIOBHILIA O KUILIEYHUKA BiIIOBIIHO 2
w1 — 1cm) Ha 10 XBHITHH.

2. CepenoBuiie pa3oM 13 BMICTOM
KHUIIKH, CIM30M Ta 3pYHHOBAaHUMH
KJIITHHAMH 3JIMBAIOTh, & KHUIIKY TI0-
MimaTs B posunH “B” (MM: 140
NaCl; 16 NaHPO,x12 H,0; 1,5
EJITO; 0,5 mitiorpeiroiy) Ha 15 xB
3a MOCTIMHOTO CTPYIIYBaHHS HA BO-
nsHii Gani 3a 37 °C, pH 7,0.

3. Ilicas 3aBepineHHs 1HKYOAIlii, KIITH-
HH OCaDKYIOTh LEHTPH(DYTyBaHHSIM
nporsirom 3 xB 3a 500 g (2500-3000
00/XB.) 3 IBOpPa3OBOIO IPOMHBKOIO
¢izionoriuauM  po3urHoM. KiHTieBuid
ocaJ po30aBIsiFoTh cepenopuiieM “b”.
SIKICTh OTPHMAaHUX EIMiTeTaTbHUX

KIITHH OIIHIOBAIHM 3a MOPQOJIOTiUHH-

MH 1 QYHKIIOHATIBHUMH HMOKa3HUKAMH.

JIJ1st 1(OT0 3aCTOCOBYBAIH METOJIH:

1) ricronoriuni (3anuBka y napadiH,
(bapOyBaHHS TEMATOKCIUIIHOM 1 €03H-
HOM) JIJIs1 KOHTPOJIFO TIPOIIECIB BHIUICHHS
KIITHH i3 CIHM30BOi OOOJOHKH TOHKOTO
KHUIIIEYHUKA, BUSIBIICHHS HASIBHOCTI arpe-
rariB €HTEPOLMTIB, XapaKTEPHCTUKU IX
crpykrypH; 2) dapoysanns 0,1 % pos-
YUHOM TPHUMAHOBOTO CHHBOIO IS BH-
3HAUEHHS 34 JOIOMOIOK) CBITJIOBOI Mi-
KPOCKOIIii KHUTTE3IATHOCTI SHTEPOLUTIB
(GapBHUK TPOHUKAB TIMBKM B KIITHHH,
1110 3aruHYIH); 3) BU3HAYCHHS aKTUBHOC-
Ti IUTO30JIFHOTO (PEPMEHTY JIAKTaTACTil-
porenasu (K® 1.1.1.27) B inkyGariiiao-
MY CEPEeIOBHIII, K KPUTEPItO IUTICHICTI
[UIa3MaTHYHOT MeMOpaHH OTPUMAHHX
130JIbOBAHMX EHTEPOILUTIB TOHKOTO KH-
IIeYHUKa; 4) BUMIPIOBaHHsI KUJIbKOCTI 3a-
raJbHOTO OLTKY Ha OJIMHUIIFO MACH HATHB-
HOTO KHIIEUHHUKY Il XapaKTePUCTHUKH
TOBHOTH BHJIIJICHHS CHTEPOLIUTIB.

Bunineni kritHE po3gacoByBad B
TOJIIIPOITIICHOB] ()IAKOHH, TTO3HAYAIH 1
30epiraji B piJKoMy a30Ti IPOTSIroM 2-6
MICSIIIB TSI TIOAJBIIOTO BUKOPHCTAHHSI.

Jng oTpumaHHs anikaJbHUX MeMO-
pan (AM) i GazonarepadbHUX MeMOpaH
(BM) i3 cycnieHsii i30J50BaHHX €HTEPO-
[UTIB MOPOXKHBOI KHIIKH TUIOMIB BEJH-
KOi poraroi XymoOW BHKOPHCTOBYBAJIH
6a30By METOIMKY AU(EPEHIaIbHOTrO

HEeHTPpH(YTyBaHHS (Tsvilikhovskyi,
1989) y mamiit mogudikarii (Masiuk et
al., 2017).

CxeMa OTpUMaHHSI MEMOpaHHUX
(bpaxiiit BKIIOYaia HACTYIIHI CTaIH:
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1. l'omoreHi3alrtist CycrieH3i1 KJITHH Y HO-
JKoBoMy ToMmoreHizatopi MPW-302
3a MBHIKOCTI oOepraHHs HOxa 9,5
trc 00/ xB mporsrom 90 ¢ y cepen-
OBHIIIi 32 HACTYITHUM CKJ1agioM (MM):
250 caxaposu, 5 EATO, 5 tpic-HCI
Oydep 3a 4-6 ° C, pH 7,4. Bumipro-
BaJIM KOHIICHTpAIIit0 OiJKa B €HTEpO-
[UTax y CePEIOBHII TOMOTEHI3allii.

2. [ndepenuiiiHe eHTpH(BYTYBAHHS 3a
JIOTIOMOTOI0  pe(ppIHKEPATOPHOL  YiTb-
tpareatpudyrn MSE HighSpeed 25
(Berika Bpuratist). 3 METOO OUHIIICH-
HSl TOMOTCHATY BiJl CYIMyTHIX YacTHH
KJIITHHH Ta 1 oprane (sep, MITOXOH-
JIpiii), Ta TpyOMX MeMOpaHHHX (pak-
il doro nentpudyrysamm 3a 10 Tuc
g nporsrom 15 XB; Jaji MPOBOMWIH
UEHTPU(YTYBAHHS CyIEPHATAHTY JUISI
BuineHHs AM 3a 24 tuc g, a jist BM
—3a 84 tuc g npotsirom 60 XB KOXKHY.

3. Ocamu ounmenux ¢pakmiii AM i BM
pecycnieHnyBaId y  (i3i0NOTig9HHO-
My posuuHi (t 4-6 ° C, pH 7,4), ski
0JIpa3y BUKOPHCTOBYBAJIHU YIS IOCITi-
JOKEHHSI TTOJITIENTH/THOTO CKIIaTy a00
MOMIIIIAJIM B TOJITPOITICHOBI (hia-
KOHH 1 30epirajm B piIkOMy a30Ti.
Ctyninb TOMOTEHI3alil  KOHTpO-

JMIOBATM 32 JOMOMOTOI MIKPOCKOIa

Olimpus CH-20 y ma3skax, 3abapsie-

HuX 3a PomanoBcekuM-I'iM3a, 3a 30116-

mrenns y 1000 pasiB. Kpurepiem sikocTi

roMOreHizamii Oynu: HasBHICTb He3-
pyiHOBaHUX KIITHH (HEIOCTATHS FOMO-
reHi3alfis) 4d BiICYTHICTh BUPaYKEHOTO

ocany 3a nenrpudyrysanus (10 Tuc Q)

roMoreHary (HaaMmipHa FOMOTEHI3allis).
EdextuBHicTh oTpuMaHHS (pakiiiit

TUTa3MOJIEMH 3MIHCHIOBAIN 32 BHXOIOM

MeMOpaHHOTO MaTepiany MOA0 KiTbKo-

cTi Oinka. OIiHKa CTYIEHS OYHUCTKH Ta

3a0pynHEHHST MeMOpaHHHUX TIperapaTiB
3IICHIOBAIN 33 aKTHBHICTIO TX MapKep-

HuX pepmenTiB: AM — iryxkHOI pocda-

ta3u i BM — Na*,K*-ATPa3u.

KinpkicTe  3araspHoro Oinka y
MeMOpaHHHX [pernaparax BH3HAYAIH
MeTooM Jloypi.

B amikanpHHX 1 0a3onarepaibHUX
MeMOpaHax BH3HA4YalM AKTUBHICThH
nyxH0I pocdarazu (KD 3.1.3.1.) 3a me-
tomoMm ['apena-JIeBeHTaus, y-mIyTamii-
tpancnentuaasu (Kd 2.3.2.2.), nakrasu
(KD 3.2.1.23.), Na+, K+-AT®dazu (KD
3.6.3.9), Ca2+, Mg2+-ATdasu (Ko
3.6.1.3) Ta Mg2+-AT®a3u (KD 3.6.3.2)
3rijiHo pekomenaanii A. IT bonaupesa.

JocmimkeHHs: BMICTY 1 CKJIaay CTPyK-
TYpHUX OUIKIB IJ1a3MOJICMUCHTEPOIIHUTIB
MPOBOIMIIH 32 JIOTIOMOTOFO eJeKTpodope-
3y y HOJIIaKPHIaMiTHOMY TeJTi TOBIIHHOO
1 mm (Laemmli, 1970). V remi myist posi-
JICHHSI OUTKIB (hOpMyBaIH TPAIiEHT aKpH-
naminy T = 7-18 %. Ckiax po3auisodo-
roremo. T =7-18% i C = 0,8-2,5 %;
0,375 Mtpuc-HCI 6ydep (pH 8,8); 0,1 %
JICH; 0,025 % terpacrienniaminy (TE-
ME]); 0,025% mnepcysbdary amoHiro
(TICA). ¥V 18 % reis 1omaBaiy DIiHEepUH
JI0 KIHIIEBOI KOHIIeHTpalii 5% mis 3a-
MOOIraHHs. HEPIBHOMIPHOTO HAOPSKAHHS
TelTio 3a 3a0apBIICHHS 1 3HEOAPBIICHHS Ta
HaJIaHHSI HOMY €JTaCTUYHOCTI.

Cxutaa koHIEeHTpyro4oro rero: T =
45 %, C = 6 %; 125mMM Ttpuc-HCI 0Oy-
dep (pH 6,8); 0,1 % JICH; 0,025 % TE-
ME]; 0,025 % TICA.

binkoBi mpobu BHOCHWIM y Oydepi
(pH 6,8), 110 maB Takwuii cknaa: 1 Mrpuc-
HCI, 5% JCH; 2% muriotpuerony;
1 % 2-mepkanrroeranony; 30 % miinepu-
ny; 0,001 % GpoMQeHOIOBOr0 CHHBOTO.
3aranbHa KOHIICHTpALlsl Oika He mepe-
ButryBaia 100 MKr Ha OJIMH 3pa3oK.

B sixocTi enekrpoaHoro oydepy Bu-
KOPUCTOBYBAIIM PO3YHH, SIKHHA MiCTHB
25 mMtpuc-HCI (pH 8,3); 0,192 M ri-
uuny; 0,1 % JICH.

Po3ninenHs npoBoauian 3a ¢ikcoBa-
HOro ctpymy i 4acy. Jlist 3abapBieHHst
MOJNINENTHHAX 30H Teib (PiKCyBaIu
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npoTsirom 12—16 roj 3a KiMHaTHOT TeM-
nepatypu y posunHi 12,5 %-oitpuxiio-
porrrooi kucnoru (TXO). Enexrpodo-
perpamu 3abaprmoBanu y 0,1 %-omy
po3uuHi kymaci G-250, po3unHEeHOTO y
50 %-my etanomi Ta 15 %-Biii onToBiMH
KHCJIOTI IpoTsiroM 12—16 rox. 3uebaps-
JICHHS TIPOBOIMJIM y TOMY 3K PO3UHHI,
SKH HEe MiCTHB OapBHHKA. lemi, sKi
3aCTOCOBYBAIM ISl  IMyHOXIMIYHOTO
BUSIBIICHHS FC-y-perentopis, micis 3a-
KiHYEHHSI eIeKTPpOo(ope3y MPOMHUBAIH Y
IUCTUWIBOBAHIN BOAl I TOrO, 1100 BU-
myanty Hamumok JICH.

IMmyHOCHenu(biuHEe BUSBICHHS KOMII-
nekciB 1gG — Fc-y-penerrrop (FCyR) mipo-
BOJMJIH 32 JIOTIOMOT'0I0 IMyHOOJIOTHHTA.

[Ticnst GIOKYBaHHS HITPOIIEIIONIO3-
Hi MemOpanu iHkyOyBasm 12-16 ronm
3a 4 °C 3 possenenoro 1:500 dpakmiero
IgG cupoBatku KpoBi OHKa, TPOMHUBAIU
3®P i3 0,05 %-BumTween-80 ta iHKy-
oyeamu 60 xB 3a 37 °C 3 po3BeIcHUMH
1:1500 BTOpMHHUMH aHTHUTIIAMHU TIPOTH
Y-JIAHIIOTIB OMKa MIYCHHUMH TMEPOKCH-
JIa3010 XPOHY.

Jns  Bisyamizamii  MOJIMEHITHIHUX
30H HITPOLEIION03HY MeMOpaHy 00po-
omsutn potsirom 10-15 XB 3a KIMHATHOT
temreparypu y 50 MMtpuc-HCI Oyde-
pi (pH 7,4), sikuii MiCTUB XpOMOTCH —
miaminobensuaun (0,01 %) 1 mepokcu-
ny Bomzo (0,02 %).

BusHaueHHsT BiJIHOCHOTO BMICTY
FcyR Bu3Hayasu yepes BiTHOCHY I'yCTHHY
1 TUIOIIY NOMNIMENTUAHUX 30H IiCIIS TIPO-
BelleHHS iMyHOONOoTHHTY. CKaHOBaHI
pe3yasraTd 0OpOOISUTH 32 TOTIOMOTOI0
nporpamu “LabWork4.0”.

ExcriepuMeHTaNbHI  JTOCIIIKESHHS
MPOBEJICHI i3 JOTPHMAHHS BHMOT 3aKo-
Hy Ykpainu Ne 3447 — IV Bix 21.02.06
p. «IIpo 3axucT TBapUH BiJ] YKOPCTOKOTO
MOBO/KCHHSI» Ta Y3TOMKYIOTBCS 3 OC-
HOBHMMH TIPUHIUTIAME «EBPOTEHCHKOT
KOHBEHIIIi 3 3aXUCTy XpeOSTHIX TBapHH,

II0 BHKOPUCTOBYIOTBCS UL EKCIICPH-
MEHTAJIFHUX Ta HayKOBUX Ifieii» (Crpa-
cOypr, 1986), nexmaparii «IIpo rymanHe
crasyierns 10 tBapun» (Ienbcinki, 2000)
i HamioHaneHOTO KOHTpecy 3 0l0eTHKH
«3araypHi €TUYHI MPUHIMIHA EKCIEePH-
MeHTiB Ha TBapuHax» (Kuis, 2001).

Onepsxkani nupoBi JaHi onparpo-
BYBaJlM cTaTHCTHYHO. KoedirieHT Ko-
pemsiitii () po3paxoByBaIHCsi METOIOM
[MipcoHa 3a JOMOMOTOIO IPHUKIATHOTO
nporpaMHoro komiuiekcy «Microsoft
Office Excel 2016».

Pesynvmamu 0ocnionceHHs
ma ix 0620680peHHs

CrpykTypa ciau30Boi OOOJOHKU TIO-
POKHBOI KHIIIKH TUIOIB BEJTMKOT porarol
XyIOoOH Ta JAWHAMiKa KIITHHHOTO OHOB-
JICHHS TIOB’s13aHi 3 (DYHKIIOHATBHUM
CTaHOM OpraHiB TPaBJIEHHS y IIpeHa-
TaIFHOMY TMEpIONi OHTOTCHE3y IHHA-
MIYHO 3MIHIOKOTBCS. MeTOIoOM iMyHO-
OnoTHMHTY BHSIBIEHO FC-y-penentopHi
NpOoTeiHN amiKalbHUX 1 Oa3oiarepaib-
HUX MeMOpaH EHTEpPOLHTIB ITOPOKHBOT
KUKy MojekyisipHoi macu 120 k/a, 87
k/la, 72 xJla Ta 43 k/la. 3arasbHa KOH-
neHrpanis peuenropie go 1gG Ha armi-
KaJbHIH MeMOpaHi JI0 CeMHUMICSYHOTO
BiKy IUIOIB JIOCTOBIPHO 30UIBINYETHCS
(P < 0,001), onnak, Hamam 10 JeB’ATH
MICSIIB CTPIMKO 3HIKYETHCS (Maiike y
3 paza; P < 0,001). Ha 6azonarepaibHiit
MeMOpaHi HaiBumMdA BMICT FC-y- pe-
LENTOPIB BHABILIETBCA Y 5 MiCSIHHX
IUTOMIB 1 O CEMHU- Ta J€B’ ATUMICAYHOIO
BIKY 3HIKY€ThCS BinoBiaHo B 1,7 Ta 2,8
pasa (P < 0,001). Excripecist mostinenTs-
JIiB, SKi TPOSBIAIOTH FC-y-3B’s13yr0uy
AKTHBHICTh, XapaKTEePU3YEThCS iX Tmepe-
Ba)KaHHIM Ha 0a3osarepaybHiii MeMOpa-
Hi 10 cepenuHn (eTaipHOro rnepiomy. Y
nopasInoMy FC-y-perienTopHi mporei-
HU 3 MOJISKYJISIpHOIO Macoro 87 1 72 x/la
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3MIHIOIOTh JIOMIHYFOUY JIOKAJIi3allio Ha
armikajabpHUH mosroc. Excnpecist mostinen-
THIY 3 MOJCKYSIpHOIO Macoro 43 x/la
Ma€ 3BOPOTHY 3QJICKHICTh Ta XapakKTe-
PH3YETHCS AMiKATBHOO MTPUHATICKHICTIO
y paHHIil IDIOJOBUH Tepiof. 3apoIoHo-
BaHa TilmoTe3a, Mo y IUIOJOBUI mepion
BEJMKOI poratoi xynoOu uei tun FCYR
BIJIIrpae BaXIIMBY POJIb (€ TPUTEPOM) y
TpaHcnopryBanHi 1gG i3 aMHiOTHYHOI
pinuHU y QeTaabHy IUPKYISILO.

Sk mokazaHo y TabOn. 1, aKTUBHICTb
TIIPOMITHYHMX 1 TPAHCIIOPTHUX CH3UMIB
y Pi3HUX JOMEHAaX MEMOpaHU EHTEPOIIH-
TIB B3a€MOIIOB’S3aHa 3 KUIIIKHU 3 BMICTOM
Fc-y-penentopaux npoTeiniB MeMOpaHu
eHTepoluTiB. Tak, aKTHBHICTb Y-TIIy-
TaMiITpaHcIienThaasy, Jakrasu, Na‘,
K*-AT®a3u, Ca?, Mg*-AT®asu Ta
Mg-AT®da3u y anikaibHiii MeMOpaHi eH-
TEPOLMTIB TPSIMO TIOB’SI3aHA 3 BMICTOM
Fc-y-penentopHmx npoTeiniB MeMOpaHu
CHTEPOLHTIB 3 MOJICKYJSIPHOIO MACOIO0
43 xJla (r = 0,77-0,92; P < 0,05-0,01).
Cotig BigmitwTH, o Bix 59 % 1o 84 % (P
< 0,05-0,01) Bapiariii akKTHBHOCTI IHX
CH3MMIB Ha alliKaJIbHOMY JIOMCHI Iljia3-
MOJIEMHCHTEPOITUTIB B3a€MO3AIICIKHO 3
BMICTOM IIbOTO NPOTEIHY Ha amiKaJbHIi
MeMOpaHi EHTEPOIMTIB IJIOMIB BETHKOT
poraroi xymoou. KpiM 115010, aKTUBHICTB
Mg?*-AT®a3u Ta 1aKrasu 00epHEHO KO-
pemroe 3 BMicToM FC-y-pementopHux
MPOTEiHIB ammiKaabHOI MEMOpaHU EHTe-
POLIUTIB 3 MOJIEKYJIIpHOIO Macoro 87 k/la
(r=0,75-0,76; P <0,05).

Omxe 56-58 % (P < 0,05) Bapiariii
AKTUBHOCTI axkTuBHicTE MQ?-AT®da-
3M Ha amiKaJbHOMY JOMEHi IUTa3Mo-
JIEMHACHTEPOIIUTIB  B3a€MO3AICKHO 3
BMicTOM FC-y-pernientopHux mnpoTeiHiB
amiKaJbHOIT MEMOpaHH EHTEpPOIIMTIB
IUIO/IIB.

Oco0aMBOCTI MMHAMIKA aKTHUBHOCTI
TpancnopTHux AT®a3 mia3mMaTuuHol
MeMOpaHH €HTCPOIUTIB TOHKOT KUIITKA

BEJIMKOI poraroi XyJo0H Ha TOYaTKy
IUTITHOTO Tepioy BU3HAYAETHCS CTild-
KOI0 TEHAECHLICI0 10 I 3HIKEHHA Ha
000X MakKpOJOMCHAx IJa3MalieMd B
yCiX JOCTITHUX €H3UMaxX Ha TIi OUIbII
BHCOKOTO iX BMICTy y 0a3oyiaTepaJbHUX
JIUISHKAX OOOJIOHOK KITHH. JlmHami-
Ka aKTHBHOCTI TiJIPOJIITHYHUX CH3MMIB
IJ1a3MajieMH €HTEPOIMTIB MOPOKHBOT
KHIIKA BEJIMKOI POraToi Xyo0u y paH-
HbOMY IUTITHOMY II€piOjli OHTOTCHE3y
XapaKTePU3Y€EThCS MEPEPO3MOAUIOM X
MOJIIPHOT AaKTUBHOCTI, IO MOXIIUBO
MOB’SI3aHO 3 TEHETHYHO OOYMOBJICHH-
MH TIpolecaMu Mop(o-(pyHKIIOHATH-
HOi TpaHcdopmanii Ta audepeHmiamii
MeMOpaH 3a BIUIUBY CIICIU(DIYHUX Me-
Ta0OJITIB SK 1HIYKTOPIB.

AHaNI3yH04YH JTaHi aKTUBHOCTI CH3H-
MIB Ha PI3HUX MOJIOCAX IJIa3MO JIEMH
CHETPOIIMTIB, BCTAHOBJICHO, IO AKTHB-
HICTh TpaHcnopTHUX AT®da3 riazmaruy-
HOI MEMOpaHU EHTEPOLUTIB MOPOKHBOT
KHIIKK BEJIMKOI poraroi XyJIo0u y paH-
HBOMY IUTITHOMY TIEpiOjli OHTOI€HE3Y
MOCTYIOBO 3HWKYETHCS Ha 000X MOp-
(bo-pyHKIIIOHATPHIX OUITHKAX —IDIa3-
MajieMd 3a OiIbII BHCOKOI aKTHBHOCTI
X €H3MMI Ha Oa3osarepalibHii MeMO-
pani. HaiiOinpm BapiaOeNbHOIO aKTHB-
HICTIO XapaKTepH3YEThCS AKTHBHICTD
Na+, K+-ATda3u nHa 0a3zo jarepaib-
HOMY JIOCMEHI. Ii BigHOCHA aKTHMBHICTH
3HIKYETBCSL JI0 I SITUMICSIYHOTO BIKY
Ha 22 % y MOpIBHSIHHI 3 TBOMIiCSIHIMHI
wiogamu. OJHAK, B MOAAJBIIOMY BOHA
30LTBIIYETHCS 10O CEMHUMICSYHOTO BIKY B
7 paziB. /lnHaMika aKTUBHOCTI y-TJIyTa-
MUJITPAHCIICNITHIAa3H, JIy»KHOT (ocdara-
3M Ta JIAaKTa3W IUIa3MOJIEMH CHTEpPOIIU-
TiB MMOPOXKHBOT KHUIIKH BEJIHUKOI pOrarol
Xyl00H y paHHBOMY ITUTIIHOMY Tepioji
OHTOTEHE3Y XapaKTePU3YEThCS Mepepo3-
MOJIJIOM iX TMOJISIPHOI aKTHUBHOCTI, 11O,
MOYITUBO, TIOB’S3aHO 3 TEHETHYHO 00y-
MOBJICHUMH TIiporiecamu Mopho-(yHKIIi-
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OHaJIBHOT TpaHchopMarlii Ta TudepeHii-
arii MeMOpaH 3a BIUTMBY CHEIU(IYHUX
MeTaloITIB K IHAYKTOPIB. Y Mi3HBOMY
IUIOJIOBOMY TIEpiOJIi aKTUBHICTh IIUX CH-
3UMIB 3MEHINYEThCS JTUHAMIYHIIIE, HIK
y IUIOMIB Ha PaHHIX CTaMiSIX PO3BUTKY.
I1e xapakTepHO Jisi aKTUBHOCTI Y-TJIyTa-
MUITPAHCIIENTHIA3U Ha Oa3oiarepaiib-
HIlf Ta JTaKTasy i JTyXkHOi (pocdarazu Ha
arikanpHI MeMOpaHax.

AKTHBHICTh TiJPONITHYHUX 1 TpaH-
CIIOPTHUX EH3UMIB y Oa3onarepaibHiil
MeMOpaHi EHTEpOIUTIB Maja BiJAMiH-
Hi B3a€MO3B’sI3kM 3 BMicToM FC-y-pe-
LENTOPHUX TPOTEIHIB Yy IMOPIBHSHHI 13
armikajJbHOK MeMOpaHor. Tak, aKTHB-
HICTB JTyKHOI (hocarasu mpsMo OB’ si-

3aHa 3 BMiCTOM FC-y-perienTopHUX 1po-
TETHIB 3 MOJICKYJIsipHOIO Macoro 87 k/la
(r=0,99; P <0,001) Ta 06epHeHO OB’ s~
3aHa i3 BMICTOM IIPOTETHIB 3 MOJICKYIISIP-
Horo macoro 43 x/Ta (r =-0,79; P <0,05).

AKTUBHICTh  y-IIyTaMiJITpPaHCIICI-
THIa3d MOPSMO TIOB’sI3aHa 3 BMICTOM
Fc-y-perientopHuX MOpPOTEiHIB 3  MO-
nekynsipHoro Macoro 87 k/lai 72 x/la
(r=0,73-0,79; P <0,05) Ta oGepHeHo
OB’ s13aHa BMICTOM IPOTETHIB 3 MOJIEKY-
nsipaoro mMacoro 120 k/la (r = -0,77; P <
0,05). Togi, sIk aKTUBHICTh JTAKTa3H Mpsi-
MO TOB’s13aHa 3 BMicTOM FC-y-perientop-
HHX TPOTETHIB 3 MOJICKYIISIPHOK MACO0
72 x1a (r = 0,82; P < 0,05) Ta o6epreHo
MOB’s13aHA BMICTOM MPOTEIHIB 3 MOJIe-

1. Bzaemo3B’s130k(r) excrpecii FC-y-penenTopHux nporeiniB 3 aKTHBHICTIO
OKpeMHX eH3MMIiB y IUIa3MO0J1eMi eHTePOLMTIiB NOPOKHbOT KMIIKH ILI0IB
BeJIMKOI poraToi xyno6u (r; n =5)

MonekynsipHa Maca FC-y-perienTopHuX IpoTeiHiB
Enzumu 120 x/la 87 xJla 72 x]la 43 x]/la
r | D r | D r | D r | D
AnmixansHa MeMOpaHa
JID, xmoib / Mr/ ron -0,20 | 0,04 -0,48 0,23 -0,33 0,11 0,69 0,48
I'T'TII, xmoub / mr/ ron -0,28 | 0,08 -0,56 0,32 -0,27 0,07 0,77* | 0,59*
Jlaxraza, kmosb / Mr / o -0,66 | 0,44 -0,76* 0,58* 0,30 0,09 0,78* | 0,61*
Nar, K™-AT(aza, 035 | 012 | 064 | 041 | 023 | 005 | 083+ | 070*
KkMoJb / Mr / rog
Ca, Mg*+-ATdaza, 044 | 019 | 072 | o052 | 014 | 002 |0g0% |081%*
KkMoJb / Mr / rog
2.
Mg**-ATdasa, 047 | 022 | 075 | 086* | 011 | 001 |092% |08a**
KkMoJb / Mr/ rog
basonarepansna memOpana
JI®, xmoub / Mr / Tox -0,41 | 0,17 | 0,99*%** | 0,97*** | 0,37 0,14 | -0,79* | 0,63*
[TTIL, kvoms / mr /ron | -0,77% | 0,60* | 079% | 062% | 0,73* | 054* | -0,36 | 0,13
Jlakrasa, kvoms / mr/ Ton | -0,80% | 0,64* | -0,22 005 | 082* | 0,68% | 068 | 047
Nar, K'-ATdasa, 056 | 031 | 064 | 041 | -054 | 029 | 035 | 012
KkModtb / Mr / ro
Ca’, Mg**-ATdasa, 066 | 044 | 028 | 008 | -065 | 042 | -01 | 001
kMmonb / Mr / rox
2+_

Mg™-ATdasa, 071 | 05 | 063 | 039 | 069 | 047 | 024 | 006
KkMoib / Mr / rox

Hpumirtka. * — P<0,05; ** — P<0,01; *** — P<0,001
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Kyssipaoro mMacoro 120 x/Ia (r = -0,80;
P < 0,05). HaromicTh akTHBHICTh TpaH-
CIIOPTHUX €H3MMIB Ha 0a3oJarepaib-
HIli MeMOpaHi SHTEPOLHUTIB MOPOKHBOT
KHIIKA IUIOMIB JOCTOBIPHO HE B3a€EMO-
OB’ s13aHa 3 BMICTOM FC-y-penentopHux
MPOTEiHIB MEMOPaHU EHTEPOIUTIB.
Bussiena Hamuy quHaMiKa 3MiH BMic-
TY OKPEMHX TMOJINENTHIHUX 30H 3 MO-
nekyisipaoro macoro 120 x/la, 87 x/la,
72 x/la i 43 k/la B mioMy crmiBnajaana
3 JIMHAMIKOKO JUIA 3arajibHOro BMICTY
Fc-y-penienTopHux OULIKIB, IO MOXKE
OyTH CIIJICTBOM CITOPIJTHEHOCTI TEHIB,
SIKI KOJYFOTh JIaHi TIOJIMENTHIM, Ta 3a-
raJbHUMH  (DI3UKO-XIMIYHHMH  BJIACTHU-
BOCTAMMU OLIKIB LILOTO CIMENCTBA.

Bucnosexu i nepcnekmuéu

BcTraHoBneHo, 10 y MIOAOBHI He-
pio OHTOTEHE3y BEIUKOI poraroi Xymo-
O y amikajibHIi MeMOpaHi EeHTEPOIIUTIB
aKTHBHICTh Y-TIIyTaMUITpaHCIICITHAA-
3y, jnakrasd, Na+, K+-AT®asu, Ca,+,
Mg,+-AT®a3u ta Mg-AT®asu npsamo
MoB’si3aHa 3 BMicTOM FC-y-perientop-
HUX TPOTETHIB MEMOpaHH CHTEPOLUTIB
3 Mouneky/sipHoro Macoro 43 xJla (r =
0,77-0,92; P <0,05-0,01), a akTHBHICTH
Mg2+-AT®a3u Ta nakrasw OOEPHEHO
KOpEeJroe 3 BMicToM FC-y-perentopHux
MPOTEIHIB amiKanbHOI MeMOpaHU eH-
TEPOILHUTIB 3 MOJCKYISIPHOIO Macor 87
kJa (r = 0,75-0,76; P < 0,05). V 6a-
30marepanbHiii MeMOpaHi CHTEPOLUTIB
AKTUBHICTH JY)XHOT (ocdarazu mpsmo
MOB’si3aHa 3 BMicTOM FC-y-perientop-
HUX IPOTETHIB 3 MOJICKYIIIPHOIO MacOI0
87 x/a (r =0,99; P <0,001) Ta o6epue-
HO TIOB’sI3aHA BMICTOM IIPOTETHIB 3 MO-
nexysipHoro Macoro 43 k/la (r = -0,79;
P <0,05). AKTUBHICTB y-TIIyTaMiNTpaH-
CIIETITHIA3H IPSIMO IIOB’s3aHAa 3 BMic-
TOM FC-y-penentopHux mpoTeiHiB 3 MO-
JeKyasipHO0 Macoro 87 x/la ta 72 x/la

(r =0,73-0,79; P < 0,05) Ta o6epHeno
OB’ s13aHa BMICTOM MPOTEiHIB 3 MoOJe-
kyssipaoro macoro 120 xJla (r = -0,77,;
P < 0,05). AKTHBHICTb JIaKTa3d MPSIMO
MoB’si3aHa 3 BMicTOM FC-y-perientop-
HUX IPOTETHIB 3 MOJICKYIIIPHOIO MacoI0
72 x[a (r =0,82; P<0,05) Ta obepHeHO
OB s13aHa BMICTOM MPOTEiHIB 3 MoOJe-
kyisipaoro macoro 120 k[la (r = -0,80;
P <0,05).

BusHaveHi 0coOIMBOCTI KOpEIISIIiii-
HHUX 3B’s13KIB ekcnpecii FC-y-perentop-
HUX IPOTEIHIB 3 aKTUBHICTIO OKPEMHX
CH3HMMIB BalliKaJbHUX 1 0azojarepab-
HUX MeMOpaHaX CHTEPOILHTIB ITOPOXK-
HbOI KHIIKH IUIOAIB BEJIMKOI poraroi
XylI0oOHU BiIKPUBAIOThH MEPCIICKTUBY IS
MOJANIBIIOT0  JOCHIKeHHs  (hiziono-
ro-010XiMIYHUX acIEKTiB MEMOPaHHOTO
TPaBJICHHS y MPOAYKTHBHUX TBApHH Y
MpPEHATAILHOMY Ta y PaHHBOMY IIOCT-
HaTaJbHOMY OHTOTEHE31 SIK OCHOBH IS
PO3KPUTTS MATOr€HE3y IUTYHKOBO-KHIII-
KOBUX PO3JIaJiB y TBAPHUH.
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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. Imnmunoblotting
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

lodaHo 0o Opyky 2 Aromoezo 2020 pokry

80 | ISSN 2663-967X YKpaiHCbKMI 4aconmnc BeTeprHapHUX HayK Vol. 11,Ne 1, 2020



UDC619:616-089:616.28 https://doi.org/10.31548/ujvs2020.01.009
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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

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./lai BUKOPHCTOBYBAJIN CTEPHIIbHHI
KOMIIpEC i J'IiKyBaHHSI OTOIréeMaromM
«BUSTER» ¢ipmu «KRUSSE».

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

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.

Il 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 | experimental llexperimental
N=10; m N =10; Mm N=10;m
The wound remained After 30 days
unchanged. The otogematoma |  After 20 days complete wound
gﬁﬁ:&iﬂé{gﬁu IS was recovered every 2 days. | complete wound healing. Slight
4 Observed thickening of healing. thickening of
cartilage tissue after 30 days cartilage.
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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.

References
Tkachenko, S.M., Kulida, M.A., Starovoyt, K.V.
(2017).  Khirurhichnyy metod likuvannya
sobak z otematomamy za dopomohoyu
kompresu «buster» [Surgical method of
treating dogs with othetomas using a bust-
er compress]. Naukovyy visnyk NUBIP. — K.:
VTS NUBIP Ukrayiny, 273:290-300.
Sukhonos, V.P,, Solonin, PK., Kulida, M.A., Tk-
achenko, S.M. (2018). Operatyvna khiru-
rhiya. Chastyna I. Zyednannya tkanyn [Sur-
gical surgery. Part |. Tissue Connection].
Navchal’'nyy posibnyk. Kyyiv, Komprynt, 452.
Kuwuhara, J. (2006). Canineand feline aural he-
matoma : clinical, experimental, and clinico-
pathologic observations. American Journal
of Veterinary Research, 47 (10):2300-2308.
Robert, C. (2004). Contribution a I'étude de
I'othématome chez le chien. Thése Méd.
Vét., Alfort, 47: 85-91.

Kulida, M.A. (2016). Opyt lecheniya sobak s
gnoynymi otitami [Experience in treating
dogs with purulent otitis media]. Aktual’'nyye
problemy i perspektivy razvitiya veterinar-
noy meditsiny, zootekhnii i akvakul'tury:
materialy mezhdunarodnoy nauchno-prak-
ticheskoy konferentsii, posvyashchennoy
85-letiyu Zasluzhennogo deyatelya nauki
Rossiyskoy Federatsii, doktora veterinarnikh
nauk, profesora G. P. Demkina, Saratov, 22-
24 marta 2016 g. / Pod red. A. V. Molchano-
va, V. V. Salautina. Saratov: Izd. «Nauchnaya
kniga», 84-89.

Zepp, C. P. (1999). Surgical Correction of Hemato-
ma of the Ear Flap. Journal of the American
Veterinary Medical Association, 115-164.

Kulida, M.A., Solonin, P.K. (2016). Doslidzhennya
efektyvnosti preparatu «Butorfanolu tartrat
10 mh/ml» vyrobnytstva PAT NVTS «Borsh-
chahivs’kyy KHFZ» za zahal'noyi anesteziyi
kotiv [Investigation of the efficacy of Bu-
torphanol 10 mg / ml tartrate produced by
PJSC Borschagovsky HFZ PJSC under general
cat anesthesia] Naukovyy visnyk NUBiP. — K.:
VTS NUBIP Ukrayiny, 237(1):128-136.

Joyce, J. (2000). Othématome chez le chien.
Waltham Focus, 10 (4):4-9.

Stephenson, H. C. (1991). Some diseases of the
ear of dogs. Journal of the American Veteri-
nary Medical Association, 98:138-142.

Kulida, M.A., Solonin, P.K. (2017). Efektyvni

likars'kykh

shcho zastosovuyut'sya u veterynarniy
oftal’molohiyi [Effective methods of admin-
istration of medicines used in veterinary
ophthalmology]. Naukovyy visnyk NUBiP. —
K.: VTS NUBIP Ukrayiny, 265:196-206.

metody vvedennya zasobiv

Kynida M. A., TkaveHko C. M. (2020). YCK/IAQHEHHA OTUTIB Y APIBHUX

JAOMALLHIX TBAPUH TA CIIOCOBM IX /IIKYBAHHA. Ukrainian Journal

of Veterinary Sciences, 11(1): 81-87, https://doi.org/10.31548/ujvs2020.01.009

AHomauyia. B cmammi npedcmasneHi 0aHi w000 KniHiYHo20 00cnioreHHs cobak 3 suUcCAYUMU
8yXamu pi3HUX nopid ma sikosux apyn, AKi 6yau npuliHAmMi 3 2eMamomoro 8yxa, 3 0iaeHO30M —
omoz2emMamoma, Wo BUHUK/A AK YCKAAOHEHHA 30 Hea4acHo diaeHocmosaHux omumie y cobak ma

30 HeCeoe4acHo npoeedeHoao ﬂiKySGHHFI X80pUX.

86 | ISSN 2663-967X

YKpaiHCbKMI 4aconmnc BeTeprHapHUX HayK

Vol. 11,Ne 1, 2020



YcKknaoHeHHs omumig y OpibHUX OOMAWHIX MeapuH ma crnocobu ix niKye8aHHSA

Halibinbw Yacmoro npuduHoto bysau omumu pizHoi emionoeii (60 %), mexaHiyHi mpasmu 8yxa
(35 %), aymoimyHHi 3axeopro8aHHsA, caabkicme kpos’aHux cyOuH (5 %). XipypeiuHy domomoezy
Haodasanu Ha 2-3 0eHb nicaa mpasmu. JlikysaHHA 30ilicHo8aau 3a 00NOMO20t0 CreyianbHo20
komnpecy «BUSTER». Bci meapuHu 6ynu po3dineHi Ha 3 2pyn: 1 KOHMposibHa ma 2 00CioHi.

B KOHMposbHili 2pyni XipypaiyHo20 MiKY8AHHSA He npo8oousocs, Auwe 30ilicHI08anacs MyHKYis
omozemMamomu ma 8udaseHHs 8micmy 3a 00MOMO20K0 CMepUsIbHO20 WINPUYAd 3 HAKAAOAHHAM
MUCHYY0i N08’AI3KU, 8 pe3ys1bmami Y020 3020€HHA He 8i06y8sasocs, a yepes 20 OHig crnocmepi2anoce
nomosuwjeHHA XpAwo8oi mKaHuHu. | 0ocnidHa epyna: 10 cobak — nposodusocet XipypaiyHe
7NiKy8aHHA omozemamomu 3a 0oromozoto Komrpecy «BUSTER» 3 BUKOHAHHAM S-nodibHo20
pO3pizy mMa HAKAAOaHHAM npowusHoi [1-nodibHoi nizamypu. Yepes 20 OHie crnocmepizanu
108He 3020€HHA PAaHU 6e3 MomoBWEeHHA XPAW080i MKaHUHU. Il docnidHa epyna: 10 cobak —
1po8ooUNOCk XipypaidHe MiKy8aHHA 0Mo2eMamomu 3a 00MOMO20K0 38U4aliHO20 MPAMO20 PO3pi3y
ma HaKAAOAHHA NPOWUBHUX weie 3 bUHMoBuUX eanukKie. Yepe3 30 OHie criocmepizanu 3a20€HHA
PAHU Ma NOMOBWEHHSA XPAUL080i MKAHUHU.

Takum YuHOM, 30CMOCY8aHHSA CrieyianbHO20 KOMIpecy OJE MOMAUBICMb MOBHICMIO 8iIOMOBUMUCH
8i0 BUKOPUCMAHHA NIOPY4YHUX Mamepiasie ma 8ioHo8UMU cmpyKkmypy 8yxa Ha 15-20 deHe.

Knroyoei cnioea: omozemamoma, 2eMamoma 8yxa, 0memamomu y CObaK, MiKy8aHHA 0memamom,
Xipypeia 2emamom s8yxa cobak

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

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

AHomayis. MexaHi3amu KopmuKo-ge2emamusHoi peaynayiimaxkpo- mamikpoesnemeHmie
8 OpP2aHI3Mi NMPOOYKMUBHUX Kopig y simepamypHuUX Oxepenax 30 OCMAHHI KiflbKa pokie
sucgimneHo Hedocmamueo i nompebyromo binbw 0emanbHO20 Ma Mno2aubneHo2o
susyeHHA. Memoro pobomu bysn0 8cmaHOBUMU KOPMUKO-8e2emamusHi MexaHismu
peaynayii obmiHy MaHaaHy 8 pi3HUX ppaKUisx Kposi Kopie.

Jocniou nposodunu Ha Koposax yKpPaAiHCLKOI YopHO-paboi nopodu 2-3-i nakmauii. Baimky
Y Kopie cnabkozo murny BH/ emicm memarty 8 cuposamui Kposi, UineHiti kposi ma if KnimuHax
6bys eionosioHo 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 cuposamuyi Kposi, uinbHill Kposi ma KaimuHax Kpoei
Kopie cnabkoeo muny BHA emicm MaHeaHy 6ye meHwum 8ionosioHo Ha 12,1 % (P < 0,01),
13,5 % (P <0,001) ma 14,4 % (P < 0,001) nopieHsAHO i3 MOKa3HUKamu Kposi Kopie 3 CBP murnom
BH/. BioHoweHHs emicmy MaHaaHy 8 KaimuHax Kposi 00 maKoz20 8 cuposamui Kpoei
(Mnknimur/Mncuposamku) y Kopie 3 pisHumu murnamu BH/ docmosipHo He 8i0pi3HAEMbCA
i cmaHosume 11,9-12,9 ym. 00. lNopa poKy docmoeipHOo 8rnausae aAuwe Ha emicm MaHzaHy
8 cuposamuj i yinbHili kposi Kopie 3 CBP murnom BH/A. Cuna Hepeosux rpouecie emimxy
MpsamMo noe’a3aHa 3 emicmom MaHaaHy y uinbHili 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) eapiauiti emicmy daHo20
enemeHmy 3yMoesieHi eapiabesibHICMIo MOKA3HUKIG cunu Hepeosux rnpouecie. PezpeciliHuli
aHas1i30M 00CcmosipHOI 3anexHocmi emicmy MaHaaHy y 8cix (hpaKuisix Kpoei Kopie i epieHo-
8aM(EHOCMI Ma PyXaUBOCMI HEPB8OBUX MPOUECI8 AK Yy Merliy, MaK i 8 Xon00Hy Mopy POKY He
8cmaHoeneHo. BioHoweHHs emicmy MaHaaHy 6 KaimuHax Kposi 00 maKozo y cuposamui Kposi
Kopig (Mnknimur/Mncuposamku) 0ocmosipHo 3anexcums He 8id moHycy AHC a 6id ropu poky.

lposedeHi 0ocnidmeHHA c8id4amb PO HAABHICMb KOPMUKO-8e2emamueHUX
MexaHi3mie pezynauii obmiHy MaHzaHy 8 Kposi Kopie.

Knrouoei cnoea: suwa Hepeosa O0ifsnbHicMb, MaKpoesnemeHmu, munu euujoi
Hepsoeoi dignbHOCMi

Axmyanvnicmo LIMHKX peaKiiii opraismy, ajie i OCHOBHI
XapaKTEPHCTHKH KOPKOBUX TPOILIECIB, SKi

Tur BUIIOT HEPBOBOI MISUTGHOCTI TBAa-  BIUIMBAIOTH HA PI3HI JIAHKK METa0OoMi3MYy,
PUH BU3HAYA€E HE TUIBKU XapaKTep afanta- 110, B CBOK YEpry, Ma€ CBOE BiOOpayKeH-
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Hsl Ha TOCTIOJIAPCHKO-KOPHCHUX BIACTHBOC-
TSIX TIPOIYKTHBHUX TBApHH. ONTAMATEHUN
BMICT MIHEPATbHUX PEUOBHH B OpraHizmi
3YMOBITIOE HOPMAJIbHHUI TIepeOir MporieciB
MeTaboMmi3My 1 BHCOKY MPOTYKTHBHICT
(Hrushanska, et al., 2017). Iosroyinnicmo

MIHEPATILHO20 HCUBTIEHHSL 8ETIUKOI pO2amoi

Xy0oou  sanexcumv 60  3a6e3neueHocni
MEAPUH eCCEHYIATbHUMU MIKPOETIeMEHMAa-
Mu, KT 6X005mb 00 CmMpYKmypu 6a2amvox
eH3uMIB abo € X akmueamopamu, nputiva-
104U NPOBIOHY POTb 8 OKUCHO-BIOHOGHUX
peaxyisix (Guyot, et al., 2012). IIpore, m-
TaHHSM BHMBYCHHS 1HIUBIIYaIbHUX OCO-
ONMMBOCTEH MIHEPAIFHOIO TOMEOCTasy B
OpraHi3mi MPOTYKTUBHHX KOPIB Y IHTAKTHO-
My 1 CTPECOBOMY CTaHI MPHUIUISETHCS He-
nocraraeo yBaru (Zinko, 2017; McDowvell,
2003). BcraHoBIeHHS — iHIMBITyaIbHHAX
0COOMBOCTEH BUILOT HEPBOBOT MiSUTHHOCTI
Y TBapHH JI03BOJISIE IITHIOIIIC 3PO3YMITH KOp-
THKaJIBHI MEXaHI3MH PErYIBILIi pi3HHX (izi-
OJIOTTYHKX (DYHKIIIH, [0 CTBOPIOE MEPEITy-
MOBH [IUICCIIPSIMOBAHOTO HAa HUX BILTHBY
(Danchuk, et al., 2017). MikpoeneMeHTH,
TIOTPH iX HE3HAYHME BMICT B OpraHi3mi, Bi-
JUrparoTh 3Ha4yHy Oionoriudy poinb (Byts,
2010; Gromova, et al 2010). Oxpim 3arasb-
HOTO IO3WTHBHOTO BIUIMBY HA IPOIECH
pOocCTy i pO3BUTKY, BCTAHOBJICHO CIieIU(id-
HY JIiF0 HU3KH MIKPOEJIEMEHTIB Ha HABaX-
JIHBIIT (Pi3IOTOTIUHI MPOIECH, TAKOK TXHS
3HAJYIIICTh TOSCHIOETBCS THM, IO BOHHU
BCTYIAIOTh y TICHUW 3B’S30K i3 Olonoriy-
HO aKTUBHAMH PEUOBHHAMU — TOPMOHAMH
Ta Bitaminamu (Zakharenko, 2004). Ornru-
MAaJIbHUM BMICT 1 CITIBBIIHOLLIEHHSI €CCEH-
IATBHUX MIKPOCJIEMEHTIB 'y  OpraHizmi
TBapHH 3yMOBITIOKOTh HOPMAIBLHHUI TIepe0ir
¢izionoriyHux (yHKIIIH OpraHi3My, BUCOKY
Ppe3uCTeHTHICTH Ta IpoaykTHBHICTE (Kalyn,
2011). Manras pazoM i3 3amizom, Mimo ta
KobasroM cTiMytroe KpOBOTBOPEHHS, aK-
THBI3ye (hepMeHT (ocharasy, IKHi BILTHBAE
Ha [POLIECH KICTKOTBOPECHHS Ta 3arajioM Ha
CTaH KiCTKOBOi TKAHHHU.

Ananiz ocmanuix 00cnioNnceHv
ma ny6nikauiii

MaHraH BXOAUTH JI0 CKJIAIy OaraTtbox
CH3KMMIB, 110 3a0€3MeYyOTh OKHCHO-BIJI-
HOBHI IIpoliecH, Oepe ydacTh B PO3BUT-
Ky KICTKOBOi TKaHWHH, KpPOBOTBOPCHHI
Ta (DYHKIIOHYBaHHI CTaTeBOI CHUCTEMH.
BcraHoBiieHa Horo poib y OLIKOBOMY,
BYIVICBOTTHOMY 1 MIHEpaILHOMY OOMiHI
(Gromova, et al., 2010). edimur Man-
raHy B OpraHi3Mi XymoOW XapakTepusy-
€TBCS 3aTPUMKOIO POCTY, YPaKCHHSIM
OIOPHO-PYXOBOTO amapary (nehopmartist
KICTOK, CyIJIOOIB Ta 3MILICHHS CYXOXKFII-
kiB) (Gapon, 2005). Ile cympoBOmKYy-
€ThCSI TIOPYILCHHSM KPOBOTBOPSHHS Ta
KaJbIieBO-pocopHOro  OOMIHY, IO
TPOSIBIIIETBCSL Y 3aTPHMIIL POCTY U po3-
Butky mosonmsika (Pogorlov, 2010). To-
CNIJDKEHHS BMICTY MaHraHy y Kopmax
He € iHdopmaruBHUM (pi3Hi COIi METATY
MaroThb Pi3Hy OIOJOCTYIHICTB) TOMY, Y
KpaiHax €Bporny BMiCT MaHraHy B KpOBi
MOJIOUHOT XymoOW BH3HAYAETHCS HA pe-
I'YJSIpHIA OCHOBI. BcMokTtyBanHs Man-
raHy y BUDDIAI TBOBAJICHTHOTO KaTiOHA
BIIOYBA€TBCS Y3IOBK BCHOTO TOHKOTO
KUIIKIBHUKA; MPOIECY IEPEIIKOIKAIOTh
cnonykd Kambiro, 3ami3o B HaaMIpHIH
KinbKocTi, (ocdary, okcamatn. MaHran
MIBUIIKO TIOKHUZIAE KPOB’sSHE PyCio 1 Tie-
pebyBae y TKaHUHAX, 37€OUIBIION0 B Mi-
TOXOHJIPIAX. Y TIJBHIICHUX KUIBKOCTSIX
BIH MICTUTBCS Y TICUiHI, TPyOUacThX
KICTKaX, MiIUTYHKOBIH 3aJ1031, HUpPKaXx.
[Tix yac aGcopOIiii MaHran KOHKypye i3
3amizoM 1 KobaisToM, BUAUIACTLCSA 3 Ka-
JIOM, TTOTOM Ta cedero. Kpim Toro, Man-
TaH 3a[iSTHAH y CHHTE31 TIKOIPOTETHIB 1
MPOTEONTIKAHIB, CTPYKTYPHHUX €JIEMCHTIB
Gararbox TKanuH opranismy (Marushko,
2013). Bin MOKe BHCTYIATd SIK MII[HO
3B’SI3aHUH KOMITOHEHT MOJICKYN (pepMeH-
TiB a00 CIIyTyBaTH aKTHBATOPOM OCTaH-
HIX, YTBOPIOIOYH 3 MeTaro(epMeHTaMu
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KOMIUIEKCH, SIKi JIETKO PO3MaIaroThCst
(Avtsyn, 1991). Mae netipodisionoriy-
Hy Ait0. Oepe ydacTh y CHHTE31 1 OOMiHi
HEMpOMEIaTopiB 'y HEPBOBIH CHCTEMI,
iBHUIIY€e 30Y/UIUBICTh aJPEHOPEAKTHB-
HHX CHCTEM, IMiJIBUIIYE Yy TIIHBICTh XeMO-
PELENTOpiB T4 OXOPOHHE TalIbMYBaHHS
B Kopi Beymkux miBKyib (Skalny, 2004).
MexaHI3MI KOPTHUKO-BETreTaTHBHOI pery-
msiii MaHraHy B Oprafi3mi IPOTYKTHB-
HUX KODIB Y JIITEpaTypHUX JKEperax 3a
OCTaHHI KiJIbKa POKIB BHCBITIICHO HEIO-
CTaTHBO 1 MOTPEOYIOTH OLIBIIT JETATBLHOTO
Ta MONTHOICHOrO BUBUCHHSI.

Memoro po6omu Gyno BCTAHOBUTH
KOPTHKO-BET€TaTHBHI MEXaHI3MU pery-
a1 00MiHy MaHraHy B pi3HHX (pak-
isSIX KPOBI KOPIB.

Mamepianu ma memoou
00CTiONCeHHS

Jlocniou nposoounu na Kopoeax yKpaix-
CBKOI 4OpHO-Psi00T Topory 2-3-1 JlaKTariii.
Tunu BH][ euznauanu 3a memoouxoro xap-
yogux ymosHux peghrexcie I. B. Iaputymi-
na ma T. B. Inonimosoi. 3a pe3ynomama-

MU OOCTIONCEHHST Y MOBHO-PEIEKMOPHOT

oissbHocmi Oyno cghopmosano 4 oocnioni
epynu, Y neputy epyny exoounu meapunu
CUTIbHO2O  BPIGHOBAJICEHO20 PYXUBO20, Y
opyey — CUTbHO20 BPIBHOBAIICEHOO THEP-
HO20, Y MPEmio — CUTbHO20 HEBPIBHOBAICE-

HO20, y yemeepniy — ClabKo20 Munie 6ULOL
Hepeoeol” distbHocmi. Tonyc asmonomHol

HepBOBOI cucmemu Kopie GU3HAHAIU 3d 00-
NOMO2010  MPUSEMIHOBACATIHO20  MECHY.
Bionogiono 0o ompumanux pezynbmamis,
meapumy GiOHOCUIU OO HOPMO-, CUMNAMU-
KO- Ul 8A20MOHIKI8. 3a pe3yibmamamit 00-

CTIOMHCEHHST MOHYCY ABMOHOMHOL HEPBOBOT

cucmemu 6710 cghopmosaro 3 00CioHi 2py-
nu (no' 5 meapun y koocuitl): [—koposu-Hop-
momoHixu, Il — eacomonixu, I — cumnamu-
Komowixy. MarepiaioM yis J0CTIDKEHb

CITyTYBAJIH 3pa3Ky KPOBI TBAPHH, OTPHMaHi

3 SPEMHOI BEHH 3 paHKy JI0 Toxisii. Binoip
KpOBI TIPOBOJIMJIN JIBIUI Ha PIK — BIITKY Ta
B3UMKY. [{iTbHY KpOB cTabimi3yBaiH 3a J10-
TIOMOTOIO TeAPUHY, CHPOBATKY KPOBI OTpH-
MYBAJIM METOJIOM BiJICTOFOBAHHS, & KITITHHH
KPOBI — IIIIXOM HEHTPU(YTYBAHHS Tera-
PpHHY30BaHOT KPOBI, BIIOMPAHHS IIa3MH Ta
TPHPA30BOTO MPOMHBAHHSI KJIITHH Y XOJIOM-
HOMY 130TOHIYHOMY PO3YMHI 3 HACTYITHUM
uenrpudyrysanssm (VIizlo, 2012). Excrre-
PHUMEHTAIBHI TOCIIDKEHHS Y3TOLKYIOThCS
3 OCHOBHHMU ITPUHLMIIAMH «CBpONEHCHKOL
KOHBEHILIIT 3 3aXUCTy XpeOEeTHHUX TBAPHUH, 110
BHKOPUCTOBYIOTBCS TSI SKCIICPUMEHTAITb-
HHX Ta HayKoBHX I1iiei» (CrpacOypr; 1986)
Ta pexnaparii «I[Ipo ryMaHHE CTaBICHHS
1o teapun» (Tenbcinki, 2000). Oneprxani
(pOBI J1aHI ONPAIbOBYBAIM CTATUCTHY-
HO 32 JIOMIOMOTOIO TIPUKJIATHOTO TIPOrpam-
noro xomiwrekcy «Microsoft Office Excel
2013». BusHauam cepeiHboapH(METHIHY
sermaury (M), i moxu6ky (m). Mmosip-
HICTb PI3HHUIIb CEPENTHIX 3HAYCHb BCTAHOB-
mroBaym 3a kpurepiem CreronmeHTa. 3MiHA
TIOKA3HUKIB BBAYKAJIM JIOCTOBIpHUMH 32 P <
0,05 (B Tomy wmcii P < 0,01 i P < 0,001).
KpiM 116010, TIPOBOMWIM KOPEIISIIAHMA,
perpeciiiiuii, OHO- Ta ABO(MAKTOPHHUI JUC-
MIEPCIAHMI aHAJTI3 OTPUMAHUX PE3YJIBTATIB.

Pesynvmamu 0ocniosnenHs
ma ix 0620680peHHs

[IpoBeneHnmMu JIOCITIDKEHHAMM
BCTAHOBJICHO, II0 y TBapuH 3 PI3HUM
THATIAMH  BHIIOI HEPBOBOI ISUIBHOCTI
BMIiCT MaHrany B CHPOBaTIll KpOBI,
LIJbHIA KpOBI Ta i1 KIITHHAX HE BHXO-
JIUB 3a (Di310JI0TIUHI MEXi Ta CTAHOBHB
Bignosiguo 0,069-0,085 mkr/ 100 mu,
0,432-0,549 mkr/100 mn ta 0,838-
1,015 mkr / 100 mur (tabm. 1).

Crhin BIIMITHTH, IO JOCTOBIPHHX
pi3HMIL y BMicTi MaHrany B pi3HHX
¢paxmisx kposi kopiB CBP, CBI ta CH
TUITY BUIIOI HEPBOBOT NISUIBHOCTI Y Pi3Hi
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MOpH POKY He OyJio BCTaHOBJIEHO. Birit-
Ky y KopiB ciabkoro tuny BH/I Bmict
MeTaJly B CHPOBATII KPOBI, IIUTbHIH KPO-
Bi Ta Tl KJIiTHHAX OyB BiAMoBiIHO Ha 12,4
% (P <0,01), 13,3 % (P <0,01) Ta 17,5
% (P <0,001) MeHIIHM 3a MOKA3HUKH Y
kopiB CBP tumny. B3umky B cuposarii
KPOBI, HUTBHINA KPOBI Ta KIITHHAX KPOBI
KopiB crmabkoro tuy BH/I Bmict Man-
rany OyB MEHIIIMM BiamoBijaHo Ha 12,1
% (P<0,01), 13,5 % (P < 0,001) ta 14,4
% (P < 0,001) mopiBHSHO 10 MOKa3HUKIB
kopiB 3 CBP Tumom BH/I.

BigHorenHs BMicTy MaHrany B Kii-
THHAX KPOBI JI0 TAKOTO B CHPOBATII KPO-
Bi (Mn__ / c”pomm) y KOPIB 3 pi3HUMH
tunamMd BHJI nocToBipHO He Bimpi3Hs-
€Tbes 1 ctanoBuTh 11,9-12,9 ym. o1

[lopa poKy [OCTOBiIpHO BIJIMBAE
JIMlle Ha BMicT MaHraHy B cMpOBaT-
i i ninbHiM kpoBi kopiB 3 CBP Tunom
BUILO0l HepBOBOI AissbHOCTI. Tak,
B3HMKY, B CHpoBaTii KpoBi kopie CBP
tunty BHJI B7MicT Manrany y nux ¢pax-
uisx xposi Gijabme Ha 8,3-8,8 % (P
< 0,05) Bijx TakMX MOKA3HUKIB Y TEILTY

nopy poxy. Ciix BiIMITHTH, IO 1 Y KO-
piB inmux tunie BH/I BMicT Manrany B
CUPOBATIII Ta IIbHIN KpoBi OyB Ha 7,1—
13,6 % OiIBIINM B3UMKY, HIK y TEILTY
IOpy POKY, OJHAK, Lii Pi3HUIII cTaTHC-
TUYHO HeAOoCTOBipHi. [IpoBeseHUMU
JIOCJ/IIPKEHHSIMU  GYJI0 BCTaHOBIICHO
B32€MO3B’5I30K OCHOBHHX XapaKTepHC-
THUK HEpPBOBUX IMPOLECIB y KOpIB 3
BMICTOM MaHraHy y KpOBi 3aJIe)KHO Bijl
opH poky (Taom. 2).

Crita HEpBOBHUX IPOIECIB BIITKY
IPsIMO OB’ sI3aHa 3 BMicToM MaHrany y
uineHii kposi (r = 0,50; P <0,05) Ta k-
tuHax kposi (r = 0,59; P <0,01). B3um-
Ky Ili B3aEMO3B’SI3KW MIIHiIOTb, TaK
CHJIa HEPBOBHX ITPOLIECIB MPSMO OB’ -
3aHa 3 BMICTOM MaHraHy y UiIbHIN
kposi — r = 0,55 (P < 0,05) ra xiituHax
kposi — r = 0,89 (P < 0,001). BpiBHo-
BaXKEHICTb Ta PYXJUBICTb HEPBOBUX
MPOLECIB HE3AJICKHO BiJI TOPH POKY JI0-
CTOBIPHO HE TIOB’s13aHa 3 BMicToM MaH-
raHy y IUIbHIA KpOBI, KJIITHHAX KPOBi
Ta cupoBaTli KpoBi (r = 0,04-0,43).
ITopsim 3 UMM TMOKa3HHK TPaHCMEMO-

1. Bmict MaHrany B KpPoBi KOpPiB 3 Pi3HUMU THIIAMH BUIIOI HEPBOBOI
JMisUTLHOCTI 3aJ1e3kH0 Bix mopu poky (Mkr / 100 ma; M+ m, n =5)

Tun HepBOBOI cucTeMU
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 | 0,483+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***
M”K“““H’ 12,93 + 0,09 12,50 + 1,07 12,20 + 0,49 12,18 + 0,37
NCUPOBATKU
3uma
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%**
Koituam kposi | 1,049+0,032 | 1,011+ 0,016 1,018 £ 0,03 | 0,898 + 0,008***
M”K“”“H’ 12,36 + 0,50 12,49 + 1,30 11,94 + 0,26 12,05 + 0,44
NCUPOBATKU

Hpumitka: nocrosipHi pizaui 3 CBP trmom BH/I: *- P < 0,05; ** - P < 0,01; *** - P < 0,001
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2. Bzaemo3B’s130k () BMicTy MaHrany B KpoBi KOpiB 3 0CHOBHUMH
XapaKTepHCTHKAMHU HEPBOBHX npouecis (yM. o1., N = 16)

IMapameTpu OCHOBHI XapaKTEPUCTUKH HEPBOBHUX MPOIIECIB
Cuna BpiBHOBaXEHICThH PyxnuBicts
. Jlito 0,35 0,35 0,28
CupoBarka KpoBi
3uma 0,32 0,35 0,25
. Jlito 0,50* 0,17 0,04
HinpHa kpoB
3uma 0,55* 0,43 0,33
. ) Jlito 0,59** 0,35 0,33
Kritaan xposi
3nma 0,89*** 0,38 0,36
Mnkmitun/ Jlito 0,35 0,02 0,05
MncupoBarkn 3uma 0,29 -0,06 -0,06

Tpumirka: moka3HuKH 10cTOBipHi : * — P< 0,05 ; ** - P< 0,01 ; *** - P< 0,001

pPaHHOTO IMOTeHIady 3a MaHranom
(Mn_. M nwposam) TaKOK JIOCTOBIpHO
HE MOB’SI3aHUI 3 OCHOBHUMHU Xapakre-
PHCTHKAMH HEPBOBHX IIPOIIECIB y KO-
piB, SIK y TEIUTy, TaK 1 B XOJOAHY MOpPY
poky. IlpoBemeHUMH TOCTIKCHHSIMU
BCTAHOBJICHO BIUIMB OCHOBHHX He-
PBOBHX IIPOIECIB HAa BMICT MaHraHy
B KpPOBI KOPIB 3aJIS)KHO BiJl TIOPH POKY.
Tak, cuja HEPBOBUX MPOIECIB y TEILTY
MOpy POKY JOCTOBIPHO JIMITY€E JIHIIIE
BMicT MaHraHy y CHpOBATIll Ta KJiTH-
Hax kpoBi — 12, = 0,28-0,34 (P < 0,05).
HaromicTb, y XOJIOIHY OPY POKY CHIia
HEPBOBHX MPOICCIB BIUIMBAE Ha BMICT
Masnrany B cuposarui — n2, = 0,25 (P
< 0,05), mineHiit kposi — n% = 0,43 (P <
0,01) ra kniTuHax Kposi — 1%, = 0,62 (P
<0,001). BpiBHOBa)KE€HICTh HEPBOBHX
MPOIIECIB Y KOPIB BIITKY JOCTOBIPHO HE
BIUTUBA€ HA BMICT MaHraHy B CHpOBa-
TOi, HiABHIN KpoBi Ta ii KIiTHHAX — [
= 0,06-0,15. B3uMKy BpiBHOBa)KEHICTh
HEPBOBHX IPOIIECIB MPOSBISIE BILTUB
Ha BMicT MaHraHy B IIUIBHIH KpOBi Ta
ii KiniTUHAX 10 HOKa3HHKA — 1% = 0,26—
0,29 (P < 0,05). PyximBicTh HEPBOBHX
MPOIIECIB JIOCTOBIPHO HE3aJIEKHO Bij
[OpU POKY HE BIUTMBAE Ha BMicT MaH-

raHy y CHpOBATII, IUIBHIN Ta KIITHHAX
kpoBi xopiB (12, = 0,04-0,20). IIpose-
JICHHM pErpeciiHiMM aHali30M BCTa-
HOBJICHO 3aJIeXKHICTh BMiCTy MaHrany
B KpOBI BiJl THITOJIOTIYHUX OCOOIHMBOC-
TEH HEpBOBOI cucTeMHu KopiB. Tak, He-
3aJIe)KHO BiJ] IOPU POKY 32 3MIHU CHIIH
HEPBOBHX MPOIIECIB HA OIHY OJMHHUIIO,
BMiCT MaHTraHy B I[IIbHINA KPOBI 3MiHIO-
€Tbcs y TakoMmy  Hampsmky Ha 0,03
Mmkr / 100 mir (P < 0,05). Koedirient
JIeTepMiHaIlil CUJIM HEPBOBHX IPOLIECIB
13 BMICTOM IIbOTO MIKpOEJIEMEHTa CBiJI-
YUTh, N0 Y HUJIBHIN KPOBI KOPiB 710 25—
30 % (P < 0,05) Bapiariii #ioro Bmicty
3YMOBJICHI BapiaOeIbHICTIO TTOKA3HUKIB
CWJIM HEpBOBHUX mporieciB. Ha BigmiHy
BiJl I[OTO, JIMIIIE B3UMKY 38 3MiHH CHIIH
HEPBOBHX IPOLECIB HA OHY OJUHHUIIIO
BMiCT MaHraHy B KJIITHHaX KpOBi 3Mi-
HIOETHCS y TAKOMY K HanpsMky Ha 0,07
mr / 100 mu1 (P < 0,001).

OTxe, B KIIITHHAX KPOBI KOPIiB B3UM-
Ky 0 79 % (P < 0,001) Bapiamiii Bmic-
Ty IAQHOTO €JIEMCHTY 3yMOBIICHI Bapia-
OCJBHICTIO TIOKA3HUKIB CHIIM HEPBOBHX
mporieciB. Perpeciituuii aHamizom ma0-
CTOBIPHOI 3aJIeKHOCTI BMicTy MaHraHy
y BCiX (pakiiisix KpoBi KOpiB BiJ BpiB-

92 | ISSN 2663-967X

YKpaiHCbKMI 4aconmnc BeTeprHapHUX HayK

Vol. 11,Ne 1, 2020



Kopmuko-secemamugHi MexaHiamu pezynauii obmiHy MaH2aHy 8 Kpoei Kopis

HOB@KEHOCTI Ta PYXJIMBOCTI HEPBOBHX
MPOLIECIB K y TEIUTYy, TAK i B XOJOIHY
MOPY POKY HE BCTAHOBIICHO.

ITpoBeieHUM aHANI30M BCTAHOBIIE-
HO JIOCTOBIpHY 3aJICKHICTh MK THITOM
BHIIOI HEPBOBOI JISUIBHOCTI KOPIiB Ta
BMicTOM MaHraHy B HiibHii kpoBi (F =
3,68 > FU = 3,01; P < 0,05) ta kiitu-
Hax kpogi kopis (F = 7,65 > FU = 3,01;
P < 0,001). TTopa poky, Ha BiaMmiHy Bix
tunty BH/I, Mmae qoctoBipHuit BIIIMB Ha
BMICT MaHraHy sK y CHpOBATili KpOBi
(F=5,18>FU =4,26; P <0,05), takiy
iIBHIN KpoBl — F = 7,16 > FU =4,26; P
< 0,05) Ta xiituHax kposi — F = 4,54 >
FU = 4,26; P < 0,05). ITorpi6bHO Takox
BIJIMITUTH, IIO 3a pe3yJbTaTaMu IHC-
nepciifHoro aHamizy Bmicty Manrany
B Pi3HUX (PaKIisX KPOBi KOPIB TOCTO-
BipHY B3a€MOIII0 MiX THITOJIOTTYHHUMHU
0COOJIMBOCTSIMH HEPBOBOI CHCTEMH Ta
MOPOFO POKY HE BCTAHOBIICHO.

3a pe3yibraraMu JOCHIHKEHb Y TBa-
PUH 3 PI3HUM TOHYCOM aBTOHOMHOI Hep-
BOBOI CHCTEMH BMICT MaHraHy B pi3HHX
(bpaxIisgx KpoBi He BUXOAMB 3a (iziono-
TiYHI MEXi Ta TOCTOBIpHO pi3HUBCH. Tak,
BMICT METaJly B CHPOBATIIi, IUTbHIH Kpo-
Bl Ta KIITHHAX KPOBI KOPIB 3aJICXKHO BiJ
BEIETATHBHOIO CTAaryCy KOpPIB Ta MOPH
poky cranoBuB BianosigHo 0,077-0,084
mkr / 100 v, 0,395-0,546 mxr/ 100 Mo
ta 0,787-1,085 mxr/ 100 mi. Bty B
KJIITHHAX KPOBI KOPIB Baro- Ta CUMIIaTH-
KOTOHIKIB BMiCT MaHrany OyB JIOCTOBIp-
Ho menie Ha 18,4 % (P < 0,01) ta 11,1
% (P < 0,05) Bix Takoro y TBapuH-HOp-
MOTOHIKIB. J[OCTOBIpHHMX BIJMIHHOCTCH
BMICTY IIbOIO METady B CHpOBATIli Ta
ITbHIA KPOBI KOPIB 3 PI3HUM TOHYCOM
ABTOHOMHOT HEPBOBOI CHCTEMH BIIITKY HE
BCTAaHOBJICHO. B3uMKy BMicT MaHrany B
pi3HUX (PAKILsIX KPOBiI KOPIB-BaroTOHi-
KiB JIOCTOBIPHO HE BiJIPI3HSIBCS BiJI TAKOTO
y TBapUH-HOPMOTOHIKiB. Ha BiqMiHy Bin
IBOTO, Y KOPiB-CUMITATUKOTOHIKIB BMIiCTY

MaHraHy B IUTbHIHA KpOBI Ta 1i KITITHHAX
B3MUMKY OyB JIOCTOBIPHO MEHIIMM Ha 12,9
% (P < 0,05) ta 14,8 % (P < 0,05) Bix Ta-
KOTO Y TBApHH-HOPMOTOHIKIB.

BimHomenHs BMicTy MaHrany B
KIITHHAX KPOBI JI0 TAKOTO Yy CHPOBATIII
kpowi xopin (M, /Mn, ) 1o
CTOBIPHO 3JIC)KUTH HE BiJI TOHYCY aBTO-
HOMHOI HEPBOBOI CHCTEMH Ta 3aJICIKHO
Bil mopu poky craHoBuTh 11,0-13,0
yM. of. Crif BiIMITHTH, IO 3HAYCH-
HS TAaHOTO TIOKa3HHUKA y KOpiB Baro- Ta
CUMITATUKOTOHIKIB B TEILTy IOPY POKY
menme Ha 11,5-12,4 % (P < 0,05) Big
TaKOro y KOPiB-HOPMOTOHIKIB, TOJ1 SIK
B XOJIOJIHY TIOPY POKY JiaHi BIZIMIHHOCTI
HEBIPOT1/IHI.

Ciaig BiAMITUTH, 1110 TOpA POKY UU-
HUTb JOCTOBIpHUHM BIIJIMB Ha BMICT
Manrany B pisHUX P pakIlisix KpoBi KO-
piB. Tak, y X0J10Hy [1OPY POKY BMICT
MaHraHy B LiJIbHIM KpPOBi, CHpoBaTIii
Ta KJIITHUHAaxX KpOBi TBAapUH 3 pi3HUM
BereTaTHUBHUM CTaTyCOM MeHIle
BignmoBigHo Ha 7,5-15,1 %, xouya y
GisbIoCTi 1i pi3HUII MalOTh Xapak-
Tep TeHAeHnil. [TpoBenenumu nocii-
JUKCHHSAMHU BCTAHOBICHO, IO TOHYC
AaBTOHOMHOI HEPBOBOI CHCTEMU Y KOPIiB
JIOCTOBIPHO HE IOB>A3aHHUI 3 BMICTOM
Manrany B cuposarii (r = 0,44-0,51),
uieHi# kposi (r = 0,085-0,33) ta y kii-
tuHax kposi (r = 0,04-0,27) ne3anexHo
BiJ Topu poky. [loka3HUK TpaHCMeMb-
paHHOro mnoTeHUiasy 3a MaHraHom
TaKOXX JOCTOBIPHO HE ITOB>SI3aHUM 3 TO-
HYCOM aBTOHOMHOI HEpPBOBOI CHCTEMHU
SK Yy TEILTy, TaK 1 B XOJOTHY MOPY POKY
(r=-0,12-0,13).

BcraHoBieHO BIUTUB BereTaTHBHO-
ro CTaTyCy KOpiB Ha BMicT MaHrany
B KPOBI KOPIB 3aJIC)KHO BiJl TIOPH POKY.
[lepeBaxkanHss Ha poOOTY cepus ma-
pPacUMIIATHYHOTO BTy aBTOHOMHOI
HEpBOBOI CHUCTEMH B3MMKY HE YHHHTH
BIUIUBY Ha BMIiCT MaHrany B pi3HHX
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dpakuisx kposi kopis (12, = 0,25-0,35),
TOJIl SIK BJIITKY BCT@HOBJICHO JOCTOBIp-
Huit BrumB Tonycy AHC y kopiB-Baro-
TOHIKIB Ha BMICT MaHraHy y KJIITHHaX
kpoBi — 12, = 0,79 (P < 0,01), onnax,
BIUTMB Ha BMICT €JIEMEHTa Yy MLIJIbHIH
KpOBI Ta ii CHPOBATIIl 3aIMIIAETHCS He-
nocroBipHnM (12, = 0,23-0,41).

[lepeBakaHHs BIDIMBY Ha pobo-
Ty cepls CHMIIATHYHOTO BiJTy aB-
TOHOMHOI HEPBOBOi CHCTEMH BIITKY
Ma€ BIUIMB Ha BMICT MaHraHy numie y
KIITUHAX KpoBi kopiB — 12, = 0,57 (P
< 0,05), Toxmi SIK B3MMKY BCTaHOBICHO
nocroBipHuit BB Tonycy AHC y ko-
PIB-CUMITaTUKOTOHIKIB Ha BMIiCT MaH-
raty y LimbHIH kpoBi — 2, = 0,73 (P
< 0,01) Ta xniTuHax kposi — 1% = 0,66
(P < 0,05). KpiM 115010, BCTAHOBJIEHO
BIuB ToHycy AHC sk y KopiB-cuMma-
THKO-, TaK 1 BATOTOHIKIB Ha TpaHCMEMO-
paHHMI TOTeHIlian 32 MaHraHoMm BIIIT-
Ky — 12, = 0,53-0,55 (P < 0,05), Toxi six
B3MMKY NaHWI BIUIMB HEIOCTOBIpHUI
(12, = 0,30-0,39). IIpoBenennum Oara-
TO(haKTOPHUM AUCICPCIHHUM aHATi30M
BMiCTy MaHrany B KpoOBi KOpiB BcTa-
HOBJICHO JIOCTOBIpHY HOTO 3aJCKHICTh
BiJl TOHYCY aBTOHOMHOi HEPBOBOI CHC-
TEMH y TBApHH 1 IIOPU POKY.

Tak, BereTaTUBHHI CTaTyC KOPIB J0-
CTOBIPHO BIUTMBAaE Ha BMICT MaHrany
JIMIIe y KITITHHAX KpoBi — F = 7,2 > FU
= 3,55; P < 0,01 Ta minpHii kpoBi — F =
4,94 > FU = 3,55; P< 0,05. ITopa poky
BILUTMBAE Ha BMicT MaHraHy y cupoBarii
kpoBi — F = 7,49 <FU =4/41; P > 0,05,
niteHIA kpoBi — F = 5,99 < FU = 4,41;
P > 0,05 Ta kmiTuHax kpoBi — F = 5,29
<FU =4,41; P > 0,05. Kpim 1poro, mia
yac aHai3y BMICTy MaHraHy B CHpOBa-
TI[I KPOBI KOPIB JIOCTOBIPHY B3a€MOIiO
MK TOHYCOM aBTOHOMHOI HEPBOBOI CHC-
TEMH Ta ITOPOI0 POKY HE BCTAHOBJICHO.

OTxe, TPOBEACHI  JOCIIKCHHS
CBIIYaTh MPO HASBHICTh KOPTHUKO-BEre-

TaTUBHUX MEXaHI3MiB PeryJisilii o0OMiHy
Manrany B KpoBi KopiB. Bcranogie-
HO JIOCTOBIpHHH BILUTHB MOPH POKY Ha
BMIiCT MaHraHy B KpOBi KOpIB.

Bucnosxu i nepcnexmueéu

Cru1a HepBOBHIX IPOLIECIB MPSIMO TTOB’5T-
3aHa 3 BMiCTOM MaHraHy y [iIbHii KpoBi (I
=0,50-0,55; P < 0,05) Ta kiitraax kposi (r
=0,59-0,89; P <0,01-0,001). Tax, BIiTKY B
KopiB ciabkoro Ty BH/I BvmicT Metaiy B
CHPOBATII KPOBI, IUTBHIN KPOBI Ta Ti KITTH-
Hax OyB BianosimsHo Ha 12,4 % (P < 0,01),
13,3 % (P < 0,01) ta 17,5 % (P < 0,001)
MCHIIIUM 32 MOKA3HUKH Y KOpIB CHJIGHOTO
BpPIBHOB&KCHOTO PyXJIMBOIO THITY. TOHYyC
ABTOHOMHOI HEPBOBOI CUCTEMH y KOPIB JI0-
CTOBIPHO HE IOB’SI3aHWIA 3 BMICTOM MaH-
rany B cuposarti (I = 0,44-0,51), tibHiit
kposi (r = 0,085-0,33) ta y KiniTHHAX KPOBi
(r = 0,04-0,27) He3aneKHO BijT TIOPH POKY.
Britky B KiIiTHHaX KpOBi KOpiB-Baro- Ta
CHMITaTHKOTOHIKIB BMicT ManTrany OyB 10-
croBipHo Metine Ha 18,4 % (P < 0,01) ta
11,1 % (P < 0,05) Bix Takoro y TBapHH-HOP-
MOTOHIKIB. [lepcrieKTHBr MOANBIIIX [10-
CIT/PKEHb TIOJISTA0Th Yy PO3po0Il cydac-
HHMX METOJIB Ta CIOCOOIB KOPEKIIil BMIiCTy
MaKpo- Ta MIKPOEJIEMEHTIB y KPOBi KOpiB,
YPaxoBYIOUH 1HIMBITyaIbHI OCOOMMBOCTI
IXHBOI HEPBOBOI CHCTEMH.
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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

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 95



0. B. KypeHko

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 / Mnserum) 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 0o Opyky 20 ciuHa 2020 poKy
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AHomayifi. Y cmammi npedcmaesneHi pe3ynsmamu eKcriepumeHmarnsHo20 iHE8A3Y8aHHS
nabopamopHuUXx wypie nuU4UHKamu Hemamoou Eustrongylid esexcisus. IHea3ysaHHs nposoousnu
JIUYUHKAGMU HemamoOo, wjo bynu eifibpaHi 8i0 mapaHi, 8Us0eseHoi 8 [JHinpo-by3eKomy AuMaHi.
3a pe3ynbmamamu ixmiornamosioziHo2o 00ci0ieHH Hamu bys10 8UAGEHO TUYUHKU HEMAMOO,
AIKI 30 MOKO3HUKaMU Mopghomempii ma Kosbopom 8iOpisHAAUCa 8i0 mux, [Ki 6yau onucaHi 8
Haykosux pobomax pAady aemopie. Tak, nuvuHKU E. excisus, wio bysu suseneHi HaMu 8 mapaHi 3
JIHinpo-by3bKo20 aumMaHy. 3a pe3ysibmamamu 00cs1ioxceHs bys10 BCMAHOB/1eHO 3MiHU K/iHIYHO20
CMaHy 0OC/IIOHUX MBAPUH: rpueHideHHs 3aeanbHo2o cmaHy (I epyna wypie — 40, Il — 53,3
ma lll — 73,3 %), empama anemumy (I epyna — 40, Il — 66,6 ma Ill — 80 %), 03HaKuU supaxeHoi
6osro4ocmivepesHoicmikku (12pyna—13,3, I1-46,6 ma lll—60 %), 30ymms yepesHOoi MopoHHUHU
(I epyna — 20, Il — 33,3 ma Ill — 33,3 %), p03/1a0u hyHKUIi UiTyHKOBO-KUWIKOBO20 KaHarly (Oiapes)
(I epyna — 33,3, Il —40 ma Ill — 53,3 %). 3a yac ocnioxceHHs 8iOMI4AU MOKPAUWEHHS KAIHIYHO20
cmaHy y Oeakux wypis (I gpyna wypie — 50, Il — 30 ma lll — 41,6 %). 0 yac nposedeHHs
1aMoM020GHAMOMIYHO20 PO3MUHY iHBA308AHUX MEAPUH 8iOMIYaAU O3HAKU CepO3HO-
¢hibpuHo3Ho20 nepumoHrimy (l2pyrna— 6,66, II-33,3 ma lll—-53,3 %), adaesito iUcmkie o4epesuHu
(l2pyna—6,66, I1—26,6 ma lll—46,6 %), 03HAKU ypaXeHHS WilyHKOBO-KULWKOB020 KaHay (I 2pyna
—26,6, I1-46,6 ma lll— 66,6 %), supaxeHHi namoroeii opeaHie 2pyoHoi mopoxHUHU (1 2pyna —He
suseneHo, Il — 26,6 ma Il — 40 %), namonoeaiuHi 3miHu y HupKax (I 2pyna — He suseneHo, Il — 13,3
ma lll - 26,6 %), ma crineHomezarito (I epyna — He susaneHo, Il —20 ma lll — 26,6 %).

BcmaHosneHi Hemamoou E. excisus, SKi Mposensanu 03HAKU XUmmeodidabHocmi: 6ynu
PyX/UBUMU, M0 YaC MeXaHIYHO20 MOOPA3HeHHs ix akmueHicme nidsuwysanacA. ocume 4acmo
3HAXO0UU MepmauUX IUMUHOK HemMamoO. BoHu 6ynu 6inozo Yu 6ino-cipo2o Kosbopy, KymuKyaa
rosepxHi mina masa 0ewjo MayeposaHy ma puxsay cmpykmypy. BuxueaHicme napasumie y
OpeaHi3mi HecrieyughiuHo2o xazsiHa cmaHosumo y | epyni—4,6 %, 11— 7,3 % ma lll — 12,6 %.

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

* HaykoBHii KOHCYJIBTaHT — IOKTOP BeTepHHAPHUX Hayk, mpodecop H. M. Copoxa
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Axyanvhicmeo

Hemaromu  Eustrongylid — esexcisus,
Jagerskiold, 1909, mapasutH, 10 BimgHO-
catbest no pomumd - Dioctophymatidae,
migpomuan  Eustrongilinae,  Chitwood,
Chitwood, 1937. Tlepmmmu IpOMDKHIM
Xa3spIMU I JAHOTO TIapas3iTa BHCTYIIA-
F0Th BOJHI oitiroxetu pomuuu Tubificidae
ta Lumbriculidae, sixi 3akoBTYyIOTH stidLst
MapasuTa, 10 MOTPAIUIA Y BOIOWMY pa-
30M 3 (PEKATPHUMH MacamMd PUOOITHIX
nraxiB. B opraHi3mi BOJHHX 4epB’sKiB
SIAIIA TTapa3uTiB PO3BUBAIOTHCS B MEPLIMI
ta apyruit (L1 - L2) mindaunkoBuii nepiomu
(Karmanova, 1968; Lichtenfeels&Stroup,
1985; Spalding&Forrester, 1993). V pubax
HEMATONN JOCSTAIOTh TPETHOI Ta YeTBEp-
toi (L3 — L4) munakoBoi crazii. Yersep-
Ta CTaJisl JIMYMHOK 30y/THHKA CyCTPOHTI-
JJ03y € 1HBa3iHHOI, TOOTO TAKOK), IO
MOXKE Tapa3uTyBaTH B OpraHismi naediHi-
THUBHOIO Xa3fdiHa 1 BUKIIMKATY BiIITOBIIHI
maronoriuni cranu. Ha pisHux eramax
YKATTEBOTO LUKy TiAPOOIOHTH, IepeBaXK-
HO XWXl BUAM PpUO, NPUHAMAIOTH Yy4acTb
y IMKI po3BUTKY E. eXCisus, 30kpema:
Esocidae, Percidae, Gobiidae, Siluridae,
Acipenseridae Tormo (Metin et al., 2014;
Noei et al., 2014; Novakov et al., 2013).
[po BumaaKK peecTparlii €yCTPOHTLII03Y
y tapasi (Rutilusrutilus) icaye Bkpait Maio
noBizomiens. Tak, 30kpema, Chernova
(1975) nosimomuia TPO ONMHHYHI BH-
MaJIKK PEECTpallii 3aXBOPIOBAHHS TapaHi
Ha CyCTPOHTLIIO3 B MPHPOJHHUX 03epax
I'pys3ii, a Moshu (2014) Bka3ye Ha BUMaaKu
YpaKeHHsI TapaHi JMYrHKaMu E. excisus
y Ilpyrchko-/IHICTPOBCBKOMY  MDKpiddi
(Chernova, 1975; Moshu, 2014).

AHaniz ocmannix 00cnioHeHv
ma nyb6nikauiii

Ilotpamisroun 10 COPUIAHATIMBOIO
OprafisMy pHOOITHOTO mTaxa MapasuT

(bIKCyeThCST y M’30BOMY IITYHKY Xassi-
Ha 4yepe3 3 — 5 roauH Ta npotsrom 7 — 10
IIHIB CTa€ CTAaTeBO3PLUIOI0 OCOOMHOIO, IO
3/IaTHA JI0 CHIAPIOBAHHS Ta IPOLYKYBAHHIO
sI€lb, SIKI 3 (DeKaTisIMK 3HOBY TMOTpArLIs-
10Th 110 akBaropii Bogoiim (Cole, 2013). 3a
iHdopMalliero HayKoBIIB, am}iOil Ta ma-
3YHH MOXKYTh BUCTYIIATH B SIKOCTI TIPOMIXK-
HUX Xa3siB 71 30y/THHKa €yCTPOHT LTI I03Y
(Gagut et al., 2015; Melo et al., 2015).

KiHiYHI CHMIITOMH 32 €yCTPOHTLII0-
3y y NTaxiB He € crerpdiuaumu. [HBazy-
BaHHSI CYIPOBODKYETBCS ~CHMITTOMAMHU
YPaKEHHS IILTYHKOBO-KHIIIKOBOTO KaHAIY,
OMOBAaHHAM, YTPYJHCHHM KOBTaHHSM,
3OyTTSIM YEPEBHOI MOPOXKHUHH, a TaKOK
JPIKAHHAM TOJIOBH, XHTKOIO XOIOIO,
yrpyanennm muxanasm  (Cole, 2013).
Hemarona E. eXCiSUS — € TUIIOBUM 300HO-
3aM: y BHIIQAKY CIIOKHBAHHS JIFOTUHOIO
pulu 1u pUOHOT TIPOIYKLIi, siKa Oyna He-
JIOCTaTHBO MiJiZIaHa KyJIiHApHIA 00poOIii
BiIOyBasocs 1HBa3yBaHHS. PeecTpyBanu
TacTpUTH Ta Trepdoparlil CTIHKA IITyHKa
(Deardorff&Oversreet, 1991; Guerien,
2016; Kose, 2010; Wittner et al., 1989).

E. excises ¢ Ham3BuuaiiHO mMoMIMpe-
HUM BHIOM Yy aKBaTOPiLIX MPHUPOIHHX Ta
mTydHrX BomoiM €Bporm, Azii, [TiBHiY-
Hoi i [TiBnenHoi Amepriku Toro. I1po pee-
crpariito E. excises mosimomsero y Cepo6ii,
Pymyniii, Typuii, bpazunii, CILIA, Iranii,
Ipani, AzepOaiimkani, Yexii, Pocii, a Takox
Vipaini (Branciari et al., 2016; Fedorov
et al., 2014; Lichtenfeels&Stroup, 1985;
Meloetal., 2015; Noei etal., 2015; Novakov
etal., 2013; Soylu, 2013; Yesipova, 2013).

B aksaropii /lHinpo-by3bkoro u-
MaHy TommpeHHs: Hemaroqu E. Excisu
SHaMH OyJI0 BUBYECHO CEpE XIKHX BH-
JiB puO, 30KpeMa y OKyHs, LIyKH Ta Cy-
JlaKa, Cepell SIKMX eKCTCHCUBHICTh 1HBA3il
ckiaia Bignosigao 85,1, 58,1 ta 58,9 %.
TMommpenicts Hemaronu E. excises cepen
XIDKUX pUO y NOCIIHKYBAaHUX BOIOMMAxX
ckianana 70,5 % (Goncharov, 2018).
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3BaKarOUM Ha 3HAYHE TOIIMPEHHS
30yJJHHKa EYTPOHTLUIII03y cepen Til-
pPOOIOHTIB  TPUPOJHUX Ta IITYYHHX
BOZOWM CBITY 1 YKpaiHU, TpHAMAaIOuu
JI0 yBark IMOJIrOCTANBHICTh 30yIHUKA
(MpPOMIKHMMH Xa3ssIMH MOXKYTh OyTH
3HAYHA KUTBKICTh XFDKMX BHIIB pPHO,
B TOMY 4YHMCIi i OEHTOCOIIHMX) Ta eri-
JIeMioJIoriuHe 3Ha4YeHHs Hemarogu E.
eXCisUS, MeTOI0 J1aHOT HayKOBOI poOOTH
OyJI0 BU3HAYUTH MOXKJIHMBICTH JINUMHOK
Hemarox E.excisus, Bimibpanux Bim Ta-
paHi, BUKJIMKATH MATOJOTIYHI 3MiHU B
OpraHi3mi JIOCIIHOT TBAPUHHU — CCaBIIS.
Takox, BpaxoByrOUH Te, 1[0 TapaHb HE €
crienpiYHUM TPOMIKHUM Xa3sTHOM JUTs
E. excisus, mepen HamMu OyJio TOCTaBIIE-
HE 3aBJIaHHS BU3HAYUTH, YM HE BTpayae
30yJJHUK CBOiX MAaTOT€HHHWX BJIACTHBOC-
Tell BUKJIMKATH JIECTPYKTHBHI 3MIHU B
OpraHi3mi KiHIICBOTO Xa3siHa.

Mamepianu ma memoou
00CiONceHHS

ExcniepuMmeHTanbHl  JTOCIIKEHHS
Oyiu mpoBezieHi Ha 60 HemHIHHUX Ja-
0opaTopHHX MIypax, BikoM 3,5 wmicsii,

Macoro Tina 190-230 r. Excniepumen-
TaybpHa poOoTa Oylla MpoOBEIeHA Y CepIl-
Hi. JlocnimHI TBapUHU yTPUMYBAIHCS
y TpUMIIIEeHH] BiBapito MuKoIaiBChKOT
perioHanbHOI JIepkaBHOI J1abopartopil
Jlep KIIpONCIIOKUBCITY)KOH, OKpEMO Y
KJIITKaX, 3 CITYACTUM JTHOM JUJIs HEIO-
nymeHHs siBuiy komnpodarii. CepenHs
TeMIIepaTypa y IpUMIIICHHI CTaHOBUIIA
21 ° C. ToniBmto JTaboOpaTopHUX IIypiB
MDK eTarmaM¥ JTOCIIKSHb TPOBOIIITH
3riJIHO ICHYFOYMX BHMOT. Y CKJaji pa-
mioHy Oyiu 3epHocymimr — 35 %, xiio
nreHnIHud — 15 %, MoJIoKo KOpoB’side
— 25 %, KOpMH TBAPUHHOTO MOXOKCH-
mst (M’s1co, KIiCTKOBE Ta pubHE Goporir-
HO) — 9,5 %, 3eIeHb Ta COKOBHUTI KOPMH
— 15 %, cimb kyxonHa — 0,5 %. Hamysa-
T TBApUH 3 aBTOMaTHIHUX HAITyBaJIOK.
Hoctyn mo xopwmis ta Boau adlibitum.
i BUKOHAHHS IIOCTaBICHUX 3a-
BIaHb JTA0OpaTOPHUX MIypiB PO3MOAi-
JUIH Ha YOTHUPU TPYIH, TO I SITHAA-
IITh TBAPUH y KOXKHIHM, 32 IPUHIUTIOM
ananoris. Llypi 3apaxanu JTHIUHKaAMHU
nemaromu Eustrongylid esexcisus (L3-
L4) nuiixoM OpajbHOrO BBEICHHS Ye-
pe3 poro-nuryHKoBui 300 (puc. 1).

Puc. 1. OporacrpajabHuii 30H1

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 99



C. /1. [oH4apos

[lepiia rpymna miIocaiTHUX TBapUH
Oyna pedepeHTHa Ta HE OTPUMYyBAJIa PO3-
YHHY COJITHOI KUCIIOTH, a JIMIIE BH3HAYC-
HY KUIBKiCTh jnunHOK mapasurta (10 sxu-
BUX JINYUHOK). J[pyra rpyma mrypis depes
POTO-IIUTYHKOBHH 30HI oTpumMyBaia 0,5
it 1 % po3drHy CONSIHOI KUCTIOTH 3 Ha-
CTYIHUM BBeACHHSIM 10 KUBHUX JTHIUHOK
nemaromu Eustrongylid esexcisus (L3-
L4). Tpers rpyna 1abopaTropHUX TBApHH
orpuMyBaia 1 mi 1 % pozunHy comstHOL
KHUCJIOTH T TaKy CaMy KUIbKICTB JITIHHOK
HeMmaroz. YerBepTa rpyma J1adopaTopHIX
IypiB OyJa KOHTPOJIBHO — BBOAMIH 0,5
M1 (iziosorigHoro posunHy. Binbip -
yrHOK Hemaroau Eustrongylid esexcisus
nposoxwan Bix tapani (Rutilisrutilis), sixy
BiToBMITH B akBaropii J{Hinpo-by3pkoro
JMMaHy, B aJIMiHICTpaTHBHUX MeKax Mu-
KOJaiBChbKOT 00J1acTi.

CrnoctepexxeHHst Tpusaiu 5 1i0. o
3aKiHYCHHIO TCPMIiHY OYiKyBaHHS IPO-
BOJIJIM €BTAHA3(I0 MUIIXOM BBEICHHS
BHYTPIIIHHOUSPEBUHHO PO3YHHY TiO-
MeHTaly Harpiro i3 pospaxynky 0,015
r/Kr TBapWHU Ta BUKOHYBaIU MATO-
JIOTOAHATOMIYHUH PO3THH. Busnauanmn
KIJIBKICTH 1 BIICOTOK JIMYUHOK, IO BHU-
JKUJIA B OpPraHi3Mi J1abopaTopHUX IIy-
PIB Ta OIIHIOBAIU MMATOJOrOAHATOMIYHI
3MIHH y IIypiB 32 EKCIIEPUMEHTAIEHOTO
€YCTPOHT1JI1103Y.

Bcei mocnipkeHHst Oy mpoBeneHH1
y BigmoBigHocTi n0 KouBenuii Panu-
€Bponu Mpo OXOPOHY XpeOSTHUX TBa-
PHH, IO BHKOPHCTOBYIOTHCS B €KCIIC-
PUMEHTaxX Ta B IHIINX HAYKOBUX ITIISX
Binm 18 OGepesns 1986 p., JlupekTuBu
€BpONCHCHKOTO TMapiaMeHTy Ta Pamu
€C 2010/63/€C Bix 22 Bepecus 2010
p. PO 3aXUCT TBAPHH, SIKI BUKOPUCTO-
BYIOThCSl JUISI HAayKOBUX IIiyied Ta 3a-
koHy Ykpainm Bix 21 mortoro 2006 p.
Ne3447-1V (i3 sminamu 6i0 22.06.2017 p.
Ne 2120-VIII) «IIpo 3axucT TBApHH Bif
YKOPCTOKOTO TIOBOPKCHHSIY.

CraructnyHy O0pOOKY IaHHX IIpOo-
BomM 3a ponomoro |IBMSPSSsoftware,
v24 (NewYork, USA) (Brown et al., 2001).

Pesynvmamu 0ocniosnenHs
ma ix 0620680peHHs

ITig 4ac iXTiOmATONOriYyHOro HOCIIi-
JDKEHHS TapaHi OyJI0 BCTAHOBJICHO 3aXBO-
PIOBaHHS OCTaHHBOI HAa EYCTPOHILIIIO3.
JInauHOK Hemaroau E. excises BusiBisiu
B TOBIIIi M’s13iB BEHTPAILHOI YaCTHHH Ye-
PEBHOI CTIHKH. JIMUMHKK OYJTH 3aBIOBXK-
ki Big 16 mo 22 MM, a 3aBTOBIIKHA — Bif
0,5 1o 0,8 Mmm. Borun manu kosip Bij O1i-
JIO-4EPBOHOTO J0 POXEBOTro. lonoBHMI
KiHeIb JCIIO TMPUTYIUICHUH, Ha HBOMY
B JIBa PS/IM PO3TAILOBaHI MaIIM 1Mo 6 y
KO)KHOMY, YTBOPIOIOYM BiHYMK. [laminm
33JHBOTO DSy OUIBII IUIACKI Ta MajH
Bunsin  Oyropkis. Ilaminmm mepeqHboro
psiy TIOPIBHSIHO BHCOKI, TAJIBLICITOIOHI.
3agHsa OUIIHKA Tida JE0 IOTOBIIEHA
Ta 3BY)KCHA HAIPUKIHIN. AHYC po3Millie-
HUI TepMiHanbHO. CepemHill IMOKa3HUK
eKCTEHCUBHOCTI YpaKCHHsI TapaHi OyB
17,4 %. JIvauHKY TPOSIBISLTA BC1 O3HAKH
JKUTTEMISUTLHOCTI Ta Oyiu OJ1i10-4epBo-
HOTO KOJIbopy. BiiOpaHi JTUYNHKH BHKO-
PHCTOBYBAIUCS B MONAIBIIOMY JUTIS €KC-
MICPUMEHTAIBHOTO 3aPaXKEHHSI Iy PiB.

[IpoBoasun KJIiHIYHE JTOCIIHKEH-
HS eKCHCPHMEHTAJbHO 1HBA30BAHHUX
TBapWH Ha JAPYTHA-TPETid JIEHb BiaMi-
Yany MPUTHIYEHHS 3arajJbHOTO CTaHy.
TBapuHu OyaH MaJIOPYXOMHUMH, OLITBIIE
CIIaji¥, TPArHyJId CXOBATHCS B OLIBII
3aremHene micue. Llepcts Oyna TeMms-
Ha Ta ckyiiomkena (I — 40, 1T — 53,3 i
1T — 73,3 %). BigMigaau moripiieHHs
aleTUTy y IIypiB Ta IOCTYIOBY HOTO
BIJICYTHICTh JI0 TPETHOTO-UYETBEPTOTO
aus (I - 40, IT - 66,6 i IIT — 80 %). 3a
JeTaIbHOTO 0OCTEXEHH OYyII0 BCTAHOB-
neHo TaxinmHoe. JluxaHHS Maio mepe-
Ba)KHO YepeBHUH THIl. KitiTKOIO TIypH
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MepEeCyBAUCh YIIOBUIBHEHO Ta Oymu
JIeIo y 3ropOiaeHomy crtaHi. TBapuHH
Hamaraiucs Ouiblne rmepedyBaTH y Je-
JKa4oMy ITOJIOKEHHI, HEpyXoMmo. Y Je-
SKUX TBapUH BIAMIYalIH 3IyTTS YepeB-
HOi TOPOXXHHHH, SIKE CIIOCTEpiraiv Ha
IPYTY-TPETIO 00y eKCIIePUMEHTAIBHOT
po6oru (I - 20, IT - 33,31 III - 33,3 %).
[ounnaroun ¢ apyroi 1oOu, y TBapHH
Oyno Biamiueno miapero (I — 33,3, I —
40 i III - 53,3 %). Kanosi macu mamu
JKOBTO-OpYHATHUH KOJIIp, OYJIH PiITKUMHU
Ta 3 MIXYpIsMU ra3y. ¥ TakuX TBapHH
IUITHKa aHAIBHOTO OTBOpY Oyna 3a-
Opynaena ¢exampHEMH Macamu. Cimig
BIIMITUTH XapaKTePHY MOBEMIHKY IIy-
piB, y SIKHUX 3a(iKCOBaHO Jiapero. 3a
HaMaraHHs BIJIM3YBaTH 3a0pyIHCHI Mi-
JISTHKH TijJ1a BOHH JTyK€E TOBTO Ta MOBiTb-
HO TiIOWpaIy 3pydHy I03y VIS IIBOTO,
9acTO 3aBMHUpPAIH y BU3HAYCHIN MO3H-
ii. [Tix yac manpnanii yepeBHOT CTIHKH
BiIMIYanu ii HampykKeHiCcTh Ta OOJro-
gicts (I — 13,3, II — 46,6 i III — 60 %).
3a 30BHINIHBOTO ONISAAY BigMidaau He-
3HAUYHE MOYEPBOHIHHS BYIIHHX PaKoO-
BHMH. Y JI€IKMX TBapHH IEpIIOl, Ipyroi

Ta TPETHOI TPYI BiIMIiYalld MiCIs Ipy-
TOT0-YETBEPHOTO [THS EKCICPHUMEHTY
MOKPAIICHHST 3arajJbHOTO KITIHIYHOTO
CTaHy: 3’ SIBISIBCS ATICTHT, TBAPUHH OyIIH
OUTBII PYXJIMBI, 3HUKAIH 3AyTTS Ta 00-
mrogicts yepeBroi crinku (I - 50, IT - 30
i 11T — 41,6 %), xoua TaKi TBAPHHU U BH-
VSN JIEIN0 BUCHAaKeHUMH (Tabir. 1).

3a MarToloroaHaTOMIYHOTO PO3THHY
EKCIIEPUMEHTAILHO 1HBA30BAHKX IIyPiB
Oy7l0 BUSIBIICHO MaKPOCKOIIYHI O3HAKH
CepO3HO-(PiOPHHO3HOTO MEPUTOHITY. Tak,
O3HAKU TEPUTOHITY OyiH y OHi€T TBApH-
mu I rpym (6,66 %), y II rpymi — 33,3 %
IIypiB MaJii 3arajeHHs] OYCPEBHHH, a Yy
miggocigaux TeapuH I rpymm — 53,3 %.
Hamu Oyr1o BiIMIUEHO CKYITYEHHS Cepo3-
HO-(iOpHHO3HOTO  eKcymary. Ekcynar
OyB MYTHHM, 3 JIOMIIIIKAMH KPOBI, JICIIO
OMNAJIECLIIOIOUAM. BiaMiyaii eJIeMEHTH
¢iOpuHy y popmi 3epeH Ta HUTOK. SKic-
Hi Ta KUIBKICHI XapaKTepUCTUKH (hiOpuHy
BapiroBaiHCh. [1i yac gocimKeHHs OyIo
BIZIMIYEHO KOJHMBAHHA 00’€MY EKCymary
Bix 0,3 no 2,2 mu. [lapieranbuuit mwic-
TOK O4YepEeBHHH OYB THMSIHKM, TilepeMmi-
WOBaHUM Ta MaB LIIAHOTUYHUMA BIATIHOK,

1. BusiBieHi kiiHiuHi 3MiHu y J1aGopaTOPHUX HIYPiB 32 eKCIIEPUMEHTATBHOTO
3apaskenHst HemaTtoxom Eustrongylides excisus

S I rpyna II rpyna II rpyna IV rpyn
Koiniumi mposiBu Totaln=15 | Totaln=15 | Totaln=15 | Totaln=15
n (%) n (%) n (%) n (%)

gg‘ffy“i‘*e““’{ 3araLHOTo 6 (40) 8(53,:3) 11(733) | He susmreno
Brpara anerury 6 (40) 10 (66,6) 12 (80) He BusiBiieHO
Osnaxu upaxeHol Gomo- 2 (13,3) 7 (46,6) 9 (60) He BusiBneno
YOCTI YEPEBHOI CTIHKH
O3Haxi 31yTTs 4epeBHol 3(20) 5(33,3) 5(33,3) | He Bustsreno
HOPOKHUH
Poznaau GyHKIii nuTyH-
KOBO-KHUIITKOBOTO KaHATY 5(33,3) 6 (40) 8 (53,3) He BusiBieHo
(miapest)
Hoxpamens 3 (50)* 3 (30)* 5(41,6)* | He susmreno
KJIHIYHOTO CTaHy

IMpumitka: * — % 110 BiTHOIIEHHIO /10 KUIBKOCTI TBAPUH, 1[0 MAJIM O3HAKH 3aXBOPIOBAHHS
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CYIMHHUI MAIFOHOK OyB BHpa3HHM.
BigMivanyd 37auIaHHs  ETeNb  KHUIIOK,
Oprika 3a JIOMOMOTOI0 CITaiioK 3’€/IHyBa-
Jlach i3 BICHEPAJIbHUM Ta TMapieTaTbHAM
JINCTKAMU OYEPEBHHU. AJIIe3ir0 JIUCTKIB
OYEPEBHHHU BIIMIYaJIM Yy OJIHIET TBAPUHH
I rpymu — 6,66 %, y II rpymi — 26,6 %
ta Il rpymi — 46,6 %. 3a mexaHiuHOTO
PO3’€IHYBaHHS MICIlb 3JIMITAHb BigMiva-
JIM YTBOPEHHSI Ie(EKTY 3 HEPIBHUMH Oax-
pomuarumu Kpasmu. Ha rmoBepxHi Takux
nedekTiB, Bifpasy TiCIsA MEXaHIYHOTO
po3IiapyBaHHs, BiIMidaad IpiOHI Kpa-
[T eKCy/IaTy POXEBO-)KOBTOTO KOJIBOPY.
[lepeBaxkHy KUTBKICTh CIHEXid BigMiva-
JM B CMiracTpalibHIN JUISHII YepeBHOT
MOPOXKHUHK Ta AUISHII MEYOIomiOHOrO
xpsita. MizK IOBEPXHSIMH METENb KHIIIOK,
0 KOHTAKTYBJIH M COOOK PEECTPY-
BaJIM BiJKJIaanHs (hiOpuHy, Bij 01110 J10
IHTEHCHBHO KOBTOTO KOJIbOpPY. TKaHHHA
Oproki Oynma HaOPSKIION, 1H(UTETpOBaHA
CEPO3HUM EKCYIaTOM, Ha ITOBEPXHI BiIMi-
YaJii HAJTUMAHHS HUTOK (iOpUHY Ta Kpa-
IIKOBI KPOBOBHJINBH, KPOBOHOCHI CYIHHH
OproKi Oy 3HAYHO 1H'€KTOBAHI KPOB'FO.
B micsisx, 1e TKaHMHU OpYoKi KOHTaKTy-
0T MDK COOOI0, BiAMiYajay aaresito mo-
BEPXOHb, SIKi MaJI BUIYIST CKJIa/14aCTOCTI.

B 4epeBHiit opoKHKHI (IT03aKHIIIKOBOMY
MPOCTOPi) PEECTPYBAIN KUBUX Ta Mep-
TBHUX JINUUHOK, SIKI PO3MIIILYBATHCS MK
NeTLIMA  KUIIOK 200  Ge3mocepeiHho
KOHTaKTYBaJIU 3 TAPIETaTbHAM JIMCTKOM
OYCPECBUHHU.

[Tig yac MOCMEPTHOTO JTOCIIIKCHHS
OpraHiB INUTYHKOBO-KUIIKOBOTO KaHAITY
BiZIMIYaJIM 3IyTTS KUIIOK, IICPEIIOBHCH-
Hs iX Ta3aMu Ta BMICTOM. [10BepXHs Ku-
IIOK Ta IILTYHKY OyJia BKPHTA HATEOTOM,
gepes 1o Brpadascst onuck. Ha moBepx-
HI CTIHKM KHIIIOK BiJJMiYaJld TilepeMito,
JPiOHI MeTeXiabHI KPOBOBHIIUBH Ta BiJI-
KJIaJIaHHS JIPIOHOIUCTICPCHUX €JICMEHTIB
(hiOpHHY, a B MICIISIX TPOXOJIKEHHSI Mari-
CTpaJbHUX CYOWH BCTAHOBIICHO iX pO3-
IMpeHHs. [HTEHCHBHICTE 3a0apBIICHHS
MMOBEPXHI KHUIIOK OyJia HEPiBHOMIPHOKO:
BiJ1 OJT1T0-PO’KEBOTO JI0 IHTCHCUBHO Uep-
BOHOTO KOIIBOPY. (pHc. 2).

Ha po3tuHi nmutyHKa Ta KUIIOK OyJI0
BCTaHOBJICHO O3HAKH KaTapajbHOTO 3a-
najbHOTO Tportecy. [LlryHok OyB 3amoBHe-
HUI HEOTHOPITHIMH KOPMOBHMH MacaMt
Ta MyTHO-CipuM BMmicToM. Ha puc. 2 .
Bim3Hayaimm HaOpsik Ta TilepeMiro CIu30-
Boi 00OJMOHKH NuTyHKa. CTIHKA IDTyHKA
OyJ1a JIeIo MoTOBIICHa, y (yHIATbHIN Ya-

Puc. 2. O3naku cepo3Ho-(piOpUHO3HOIO NEPUTOHITY

102 | ISSN 2663-967X

YKpaiHCbKMI 4aconmnc BeTepMHaPHUX HayK

Vol. 11,Ne 1, 2020



Pe3ynbmamu eKcriepumeHmMasbHO20 iH8A3Y8AHHSA AA60PAMOPHUX WYPI8 AUYUHKAMU ...

CTHHI 1H(UIETPOBaHA MYTHHM EKCYIaTOM,
cnu30Ba 00OJIOHKA OyJia BKPHTA BEJTHKOO
KUIBKICTIO CEPO3HO-CITH30BOTO  EKCY/IATY.
[epeBaxkHO HA BEpXHIil MEXI JIHA IIITyHKA
BiMiYaiy niepgopartii, ski Oy OTOYeHi
HE3HAYHUM 3alajbHAM BAJIMKOM TKAHHUH
CITM30BOI OOOJIOHKH. BinMivamy KparkoBi
KPOBOBWJIMBA HAa BHYTPIIIHIH 000JIOH-
i nutyHka. [larororii opraHiB IUTYyHKO-
BO-KHIIIKOBOTO KaHaTy BiMidaiu y 26,6 %
(4) tBapuu I rpymm, 46,6 % (7) — TBapuH
Il rpymu Ta 66,6 % (10) mrypie 11T gocotia-
HOI rpymd. JIoCHipKy0ur BMICT IIITYHKA,
Oys0 BCTaHOBIEHO Hemarton E. excises,
SIK1 TIPOSIBIISUTA O3HAKH KUTTETISUTBHOCTI:
Oyl PyXJIMBHMH, IIiJ] 9aC MEXaHIYHOTO
MOJIPA3HEHHS TX aKTHBHICTH IMiJIBUIITYBa-
nacst. JIOCUTh 4acTo 3HAXOAMIH MEPTBUX
JIMYMHOK Hemaroja. Bonu Oy Oitoro uu
0110-CIpOTO KOJTBOPY, KYTHKYJIA TIOBEPXHI
Tila Maja Je0 MalepoBaHy Ta PUXITY
CTPYKTYpy. AJie IUTICHICTh Tifa mapasu-
TiB Oyia 36epeskena (puc. 3)

3a pO3THHY TOHKOTO BIJIITY KHIIIOK
BUSIBISUTA HE3HAYHE MMOTOBILCHHS CTIHKH
OCTaHHBOI Ta TiNepeMiro Cin30Boi 000-
JIOHKH. BMicT K110k OyB OpyHATHO-)KOB-
TOTO KOJIbOPY Ta CKJIAaBCs 13 HaIliBIIepe-
TPABJICHUX 3AJIUIIKIB KOPMY, 3allajIbHOTO

EKCy/IaTy Ta BEJTMKOI KUTBbKOCTI MyXHUPIIiB
razy. JlaHi maroioroaHaToMidHi 3MiHH €
XapaKTEePHUMH UIT TOCTPOTO KaTapalib-
HOTO CHTEPHTY. TaKoXK SIK y KHIIIKOBOMY,
1 pimiie MITyHKOBOMY BMICTI BUSIBIISUTH
(parMCHTH JMYMHOK HEMATOIl. 3BEpTaE
Ha ceOe yBary 3HeOapBJICHHS Tila Mep-
TBOI JinunHKH (puc. 3). DparMeHTH Maiu
BUIVISA HCTIOBHICTIO IIEPETPABICHOI Ky-
TUKYJIM TiJa; BiIMIiYaiad TOJOBHHE a0o
XBOCTOBHH KIiHIII TIApa3uTiB, IO Oy/iaH
3’€HaHI HUTKOIIOMIOHOIO IIEPETSHKKOIO.
Takok BigMiyaad naroJI0roaHaroMiyHi
03HAK{ KaTapaJbHOTO KOJITY.

[NTapenximMa rediHKA Oylia TEMHO-Yep-
BOHOTO KOITbOPY, ITOBHOKPOBHOIO Ta Ha-
OpsKIIOr0.  MaKpOCKOIIYHO — BiMiYasIn
HEOTHOPIHICTh  3a0apBIICHHS TKaHUH
TICYIHKH, CHEeMU(IYHy MO3aivyHICTh. 3a
OUIBII JICTAILHOTO OISy OYJIO BHSIBIIC-
HO, IO MOBEPXHS OpraHy Oyia TOpOKy-
Bara. Taka ropOKyBaTicTh Oyiia yTBOpEeHa
4yepe3 HaOpsIK TKAHWH HaBKOJO OIMHIY-
HUX niepdopariii karcynu nedinku. [lep-
¢oparii OyJau OpPIEHTOBHOI IIIHOHHOIO
1 - 15 mM. JloCHiDKyrOUH JICTATLHO
OTBOpH, OYII0 BCTAHOBJIEHO KPOBOBIIIHBHI
Ta 3HAYHY 1H(UIETPAIIiIO0 KPOB'I0 TKAaHUH
HAaBKOJIO 3a3Ha4yeHHX repdoparii. [Ho-

Puc. 3. MeprBa Jqnunnkn Hemaroxu Eustrongylides excisus y mopo:kHuHI ITyHKa
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Ji BIIMIYQJTK JIMIIE HE3HAYHI KPAaIKOBi
KPOBOBHJIUB 0€3 TPOHMKAIOUOTO MOIIKO-
JDKEHHsI KarliCysii Tedinkd. IlepeBaxHy
KUIBKICTh BKa3aHHX Tepdopariii 0yio
BCTAHOBJICHO Ha BiCLICpAJIbHINA TIOBEPXHI
TMEYiHKH 1 JIMIIE Y OJJHOMY BHIIJIKy Oyi10
3apEeECTPOBAHO JIBa OTBOPH Ha Jiadpar-
MaJTbHIN ToBepxHi. Takuii BUManoK OyB
3apeECTPOBAHUN JIUIIE Y OfIHIET TBAPUHH
III rpynu. Ha po3pi3i TKaHWHH OpraHa
Kpai BuBeprasucs. TkaHHHa TediHKy Oyia
HEIIUTbHOK.  BCTAaHOBICHO — Ieperos-
HEHHSI MariCTpaJbHUX Ta MepudepidnHux
JKOBYHUX XOMIB kOBut0. OcTaHHs Oyna
3€NIEHO-KOPUYHEBOTO Ta 3€JIEHO-)KOBTOTO
KOJTbOPY, B’SI3KOIO 38 KOHCHCTEHITIEO.
Cernesinka Oynia 3Ha4HO 301IbIIICHA B
po3Mipi. Y AeSKHX BHMAJKaX BiAMIYaid
3THHAHHS 1 KayJaJbHOTO KiHI[S HAaBITLI.
Haituacriiiie Take sSIBHIIE CIIOCTEPIraid y
LIYPiB, B SKHX PEECTPYBAIN MEPEIIOBHEH-
HsI KHIIIOK ra3aMu Ta BMicTOM. BoueBu/ip,
1Ie TIOB’13aHO 13 MiABUIICHHSIM BHYTPIIII-
HBOUEPEBHOTO THCKY. 3a OULTBIN JeTab-
HOTO OISy OyJio BCTAHOBJICHO, IIO Ce-
JIe31HKa Ma€ JICTIO 31B’ STy KOHCHCTEHIIIIO.
Ha po3pi3i Bimmivaimy MOBHOKPOBHICTh
opraHa. 3imKpiO mynbnu OyB pPSCHUM.

30ubIeHHS cese3inku Biqmivamm y 20 %
(3) TBapun I rpymu Ta 26,6 % (4) TBapun
— I rpymmu. Cepen tBapuH [ rpynu qanoi
narosorii He Biamivaim (puc. 4).
HupkoBa Karicysia JIerko 3HiMasiach 3
oprana. Ha po3pi3i mapeHxiMu Biamiua-
JIM HEYITKICTh MAJTFOHKa MEX1 KipKOBOT
Ta MO3K0OBO1 30H. KipkoBa 30Ha Oyia aHe-
MiuHa, 3 KPOBOHOCHUMH CyITHHAMH Clab-
KOTO HaroBHEHHsS. MO3KOBI Tipamijy,
HABIIAKH, BIIPI3HINCH KOHTPACTHUM
KOJIbOPOM TKaHKH. MopdosoriuHi 3MiHH
y HHUpKax BiaMivaam y TBapuH I Ta III
rpyn — 13,3 % (2) i 26,6 % (4) Biamosiza-
HO. Y TBapuH | Tpynu MakpOCKOMIYHUX
ATOJIOTii HUPOK HE PEECTPYBAIH.
Takox, BigMiYaJId 3MiHH B OpraHax
IPYAHOI MMOPOXKHHUHK, & CaMe B JICTCHSX
Ta cepii. Jlereni Oyau HEOTHOPITHOTO
KOITbOPY, Biji OJiI0-pOKEBOTO 10 POXKe-
Bo-4epBoHOTrO. Ha po3pisi y Oponxax
BEJIMKOTO KaJIiOpy BiJg3HAYAIM IMMIHUCTY
B’s13Ky piauHy. Ha BHYTpilHIN OBEepxHi
MepUKap/Iy Ta HI0Kap/Ii OYyJI0 BUSIBIICHO
MOOIMHOKI TIeTeXialbHI KPOBOBUIIUBHL.
VpakeHHs OpraHiB IpyIHOT MOPOKHHHH
Oy BinmideHi y TBapuH Il rpynu — 26,6
% (4) ta III rpymmu — 40 % (6) (Tabmn.2).

Puc. 4. CiuieHoMeraJtis y 1mypa, 1o 0yB eKcriepMMeHTAJIbHO iHBa30BaHUI
JMunHKaMu Hematoxu Eustrongylid esexcisus
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2. BusiBjieHi nmaToJioriuHi 3MiHH B OpraHizMi J1a00paTOpHUX IIypiB
32 eKCIEePUMEHTAILHOIO 3apakKeHHsl ImYnHKamu Hemaroau Eustrongylides excisus

S ) I rpyma II rpyna I rpyna IV rpyn
Kﬂ“*r‘i‘j;‘oﬁg?f oo n=15 n=15 n=15 n=15
porecy n (%) n (%) n (%) n (%)

Osnaku ceposHo-GidpuHos- | 4 g gg) 5(33.3) 8(533) | He pusmreno
HOTO MEPUTOHITY
AJIresist IMCTKIB O4ePEBUHA 1 (6,66) 4 (26,6) 7 (46,6) He BusiBieno
O3HaKH YPOKCHHA 1LY H- 4 (26,6) 7 (46,6) 10 (66,6) | He BusiBieno
KOBO-KHIIIKOBOTO KaHAITy
HasiBHiCTb BUpaKeHUX
naronoriit oprauis rpynHoi | He BusiBieHo 4 (26,6) 6 (40) He Busineno
HOPOKHUHH
O3HAKH NATONOTTHHIX SMiH He BusiBiieHo 2(13,3) 4 (26,6) He BusiBienHo
y HUPKax
O3Haky crIeHOMeraii He BusiBneno 3(20) 4 (26,6) He BusiBeno

Hpumitka: I rpyna — rpyna pedepentrux tBapuH,; 11 — 3a ymosu BBenenns 0,5 vt 1 % pozunny
comstHoi kucnoty; 11— 3a ymoBu BBeneHHs 1 mit 1 % posuunny comnsiHol kucnoty; [V rpymna — KOHTPOITb-
Ha rpyma (Oys10 BBeneHo 0,5 mit izionoridHoro po3unHy)

PesympraTamMm  HayKOBHX  ITOCII-
JUKEHB OyJI0 BCTAHOBJICHO, IO BIDKUBA-
HICTB ITapa3uTiB Y IMITYHKOBO-KUIIKOBO-
My KaHaji mypis I rpynu cknano 4,6 %
BiJl 3arajibHOi KUIBKOCTI JMYMHOK IIa-
pasuTiB, SIKUMH OyJIO 3apakeHO MiJI0-
CIiTHUX TBapuH. BrkuBaHicTh mMapasu-
TiB B oprani3mi Il Ta Il rpyn cranoBma
7,3 Ta 12,6 % Bignosiano (tadi. 3).

E. excises;

I rpyna — rpyma pedepeHTHHX TBa-
pus; II — 3a ymoBu BBenenus 0,5 mim 1 %
po3umHy consiHoi kuciotH; 1 — 3a ymoBH
BBezeHHS 1 mut 1 % po3umHy consHOI Kic-
notu; IV — xourpons (Oyno Beeneno 0,5
MIT (i310I0TIIHOTO PO3UHHY)

BigMmiueHo, 1o i3 30UIBLICHHAM
00’eMy PO3YHHY COJISIHOI KHCJIOTH, SIKa
3a7aBajach IIijJl Yac eKCIIEPUMEHTab-
HOT poOOTH, MiJBUINYETHCSA PIBCHb BU-
JKUBAHOCTI TIApa3uTIB a OpraHi3Mi He-
crierudiuHOrO Xa3siHa.

Cria BIIMITHTH, IO Y AESIKHX JO-
CIIJTHUX TBApUH BIIMIYAIM CIOYATKY
HOTipIIeHHss KJIiHIYHOTO craHy (Imo-
TIpIICHHS Ta BiJCYTHICTh aleTUTY, BH-
pakeHa OOJIOUICTh YEpPEeBHOI CTIHKH,
O3HAKU 3IyTTSA YEPEBHOI MOPOXKHUHH,
miapest), ale IOYMHAIOYH 3 TPETHOI -
’ATOi J0OM CIIOCTEPEKEHD BiaMidain
MOKPAIICHHS CTaHy. Y TaKWX TBapHH
BUSBIISUIN TIOSIBY 1 ITOKPAIIICHHS arleTH-

3. IToka3HUKHM BHAKHBAHOCTI TMUnHOK HemaToau Eustrongylides excisus
B Oprasi3mi 1a00paTopHUX HIyPiB 32 eKCNEPUMEHTAJILHOT0 iHBa3yBaHHS

KinbkicHI XapakTepuCTHKA
BKHBAHOCT I rpyna Il rpyna III rpyna IV rpyna
3arayibHa KiJIbKICTh BUSIBJIEHUX
JKMBHUX JIMINHOK, €k3. (N=150) ! 1 19 He BusiBneHo
BifgcoTok BIKHBAHOCTI MU~ 46 73 126 He BusBICHO
HOK Tiapasurta, % ’ ’ ’

IIpumiTka: KoXkHIii TBApUHI B TPHOX JTOCIIIHUX Ipynax B Oyio BBefieHo 10 TanHOK HeMaTonu
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Ty, BOHU CTaBaJii OlIbII PYXJIMBIi, 3HHU-
KaJIM O3HAKH Jiapei.

VY mypiB, y SKAX BiIMivanu IOKpa-
[ICHHS KIIHIYHOTO CTaHy, 3a MaToJIoro-
AHATOMIYHOTO PO3THUHY BiMiYaik O3Ha-
K{ TOCTPOTO KaTapajbHOTO 3alaliCHHS B
IUTYHKY Ta TOHKOMY BIIJIUT KHIIOK. 3a
JOCIIDKEHHST TOBCTOTO BIILTY KHIIIOK
OyIJI0 BCTaHOBIICHO O3HAKH KaTapajbHO-
TO 3amajeHHs 3 MiIroCTPUM HepeOiroM.
Bigmivany cKym4eHHS PiIKUX KaJOBHX
Mac 3 MIXypISIMA ra3y y MOPOKHHUHI
KHIIOK. BmicT OyB OpyHaTHO-)XOBTOTO
KOJNBOPY. Y BMICTi KHIIIOK 3HAXOAWIN
MEpTBUX JINYHMHOK MIAPA3UTIB, aje, mepe-
Ba)XHO, JHIe 1X (parMeHTH. B neskux
TBapWH Ha (PyHIAIBHIN MOBEPXHI IUTYH-
Ka OyIT0 BiZIMi9€HO KPAIKOBi KPOBOBHITH-
BU B TOBIII CTiHKY, aje 0e3 IMOPYIICHHS
LUTICHOCTI  TIOPOXKHUCTOTO Oprany. Y
TaKUX TBApUH HE OYJIO BiIMIYE€HO O3HAK
nepuToHiTy. Ha moBepxHi medyiHKH pee-
CTPYBaJI HEOTHOPIAHICTH 3a0apBICHHS
MapeHXIMH OpraHy: BiJl CBITJIIO-4ePBOHO-
O JI0 TEMHO-BHIIIHEBOTO KOJIBOPY.

3a pe3yabTaraMH iXTiOIIaTONOTIHO-
rO JOCIIDKCHHS HaMH OyJI0 BUSBICHO
JMYUHKA HEMATO]I, sIKi 332 TOKa3HIKAMHU
MOp(OMETPii Ta KOILOPOM BiIPi3HSIIH-
sl B TUX, SIKi OyJM ONHMCaHi B HAyKO-
BHX po0OTax psimy aBTopiB. Tak, TMUUH-
ku E. excisus, mo Oyiu BUsSBICHI HAMU
B TapaHni 3 JIHinpo-By3pkoro numany,
Oy MaKCHMAJIBHOI JIOBXKHHOIO 710 22
MM, a 3aBToBIIKH — Bixg 0,5 10 0,8 MM.

3a manumu Karmanova (1968) nu-
gunku (L3) E. excisus, mo Oymu Bimi-
Opani BiJ puOH, BHUJIOBJICHOI B JEIbTI
Boury, 6ymu gosxuHoro Big 7,99 mo 30
MM Ta MaKCHMAJIHOIO TOBIIMHOIO Tilla
mo 0,19 mwm. Iloxa3HukiB Mopdome-
Tpil TUYMHOK L4 aBTOpOM JOCTIIKCHD
ne npuBoauthes (Karmanova, 1968).
Novakovetal. (2013) mosimomisie 1po
peecTpallifo  eyCTPOHTUII03y Yy coMa
(Silurisglanis) i3 xanamy Danube-Tisa-

Danube, Cep06is. Tak, BusiBiIeHi Ju-
YUHKH Hemaron Oynu 3aBrosxku 50,8
— 60,5 MM 1 3aBroBiuku 0,49 — 0,58 mm
(Novakov et al., 2013). Takox y comiB
o3epa Bikropis (PymyHis) Bigmidas
YpakeHHS 30yIHHUKOM EYCTPOHTLIIIO0-
3y. 3a Horo maHWMu OynauM BHSBICHI
4epBoHi JuuuHKK E. eXCisus posmipom
Tina 11 — 27 MM Ta JiaMeTpoM 2 MM
(Lichtenfeels&Stroup, 1985). 3a in-
¢dopmariiero Fedorov et al. (2014) nu-
yuHKA E. eXCiSus Oyiau BUSIBIECHI cepen
OKyHIB, IO OyJIM BHJIOBJICHI B pidIli
Jlon Ta manu po3mip Big 35 10 50 mm,
a 3aproBumikd BoHU Oy 0,3 — 0,6 MM
(Fedorov et al., 2014). 3rigHo 3 gaHu-
mu Goncharov et al. (2018) mociimkens
Oy/i0 BUSIBJICHO JTHYMHOK E. excisus y
Tim Xmwxux BuAiB pub (lyka, cynak ta
OKYHB), sIKi OyJTi BUJIOBJICHI B aKBaTOPii
Juinpo-by3skoro numany. [lapasutu
Oyl HACHYCHOTO YEPBOHOTO KOJIBOPY,
MaKCUMAaJIbHOIO JIOBKUHOIO 10 55 MM
Ta TOBIIMHOO TiJIa B PI3HUX JIJISTHKA BiJ]
0,5 o 0,8 mm (Goncharov et al., 2018).

AHalmizyroun HayKoBi JDKepena, 3a-
3HAUCHI BUINE, MOXHA BIJI3HAYUTH,
IO MMOKAa3HUKU MOP(GOMETPIl JTHIHHOK
E. excisus pisHsThcsa. VIMOBipHO, Iie
3aJIOKUTh BiI reorpadigHoro posra-
[IyBaHHS BOJOWMH, 3 SIKOi BiOHpau
puly A IOCHiIKEHB, TEMIIEepaTypu
HABKOJIUIIHBOTO ~cepeioBuina  (Ce30H
POKY), 1 II0 BOYCBH/b € HEMAIOBAX-
JIUBUM — BHUJIOBA HAJICKHICTh MPOMIXK-
HOro xassiHa mnapasurta (Karmanova,
1968). IlepeBakHa KIIBKICTH JIKEPEI
MIOBITOMJISIE TIPO BCTAHOBJICHHS JAHOTO
mapasuTo3y caMe cepell XWKHUX BHIIB
pu6 (iryka, cyaak, OKyHb, COM, OUYKOBI
pubu romo) (Metin et al., 2014; Moshu,
2014; Novakov et al., 2013).

[Tix yac excriepuMEHTANIBHOTO 3apa-
KEHHs J1ab0opaTOpHUX IypiB 30ynHU-
KOM EYCTPOHTLII03y OyJ0 BigMidueHO
3MIHM 3arajlbHOr0 KJIHIYHOTO CTaHy
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(moriprireHHsT Ta BiJACYTHICTH ameTHTY,
3HI)KEHHS PYXJIHMBOCTi, OONIOUICTH Ta
3AYTTS YePEBHOT MOPOKHUHH, [(iapes).

3a pe3yibTaTaMu IIPOBEICHOI ay-
TOIICIT IIypiB, 110 OYJIM MiJyIaHi eyTaHa-
3ii, BCTAHOBJICHO O3HAKH 3aIlaJICHHS Ta-
pIETANBHOIO Ta BiCIEPATLHOTO JIMCTKIB
OYEPEBHHHU — CEPO3HO-(PIOPUHO3HUIA TTe-
puTOHIT. Big3Hauamy CKymueHHsS cepo3-
HOTO eKCyAaTy 3 eleMeHTaMu (hiOpuHYy.
SIK pe3ynbTar IepUTOHITY, OyJIO BHSIBIIC-
HO aJre3iro JINCTKIB OYCPEBUHH, IETENb
KUIIIOK Ta OproKi. Y YepeBHiH MOPOKHHUHI
3HAXOIVJIM MEPTBUX Ta KHUBUX JINIUHOK
meMarogu E. excisus. Coin BinsHauuTu
KPAaIKOBiI KPOBOBHIIMBH IIiJI KarCyJIO
MEYiHKKM Ta B TOBIII 11 MapeHXiMH, Mic-
saMu niepdopartii Karcyiu, mo 0yi1o pe-
3yJIBTaTOM MEXaHIYHOTO TOIIKO/DKCHHS
Opray JMYHHKaMHU. XapaKTEpPHIM € Te,
II0 MepeBaKHY KUTBKICTh IMYMHOK Ta 1X
(parMeHTiB, a TAKOK HAHOLIBIIT BHpaxe-
Hi MMaTOJIOT1YHI MpoIiecH, OyJId BCTAaHOB-
JICHI B emiracTpajbHId JTUISHIN Ta JIOKa-
il MeyonomioHoro xpsa. Jlane sBuie
MOB’sI3aHe 13 THM, IO TOMOrpadivHO
IUIYHOK Ta BiJIUIM TOHKAX KHIIIOK PO3-
TamoBaHi came B il mingami. OCKiIbKH
JIMYUHKY, TOTPAIUITIOYH 10 TIOYaTKOBUX
BIJUTIB IIUTYHKOBO-KHIIIKOBOTO KaHAITY,
BiJipa3y MOYMHAIOTH 3IIHCHIOBATH CBiH
MATOJIOTIYHU BILTHB — TPAaBMYIOTb CTiH-
KU IIDTyHKA Ta KUIIOK, IHIYKYIOUH 3a-
MABHI TPOIIECH HE JIUIIE B MTOPOKHUHI
IUTYHKY Ta KUIIOK, a i MO3aKUIIKOBOMY
MPOCTOPi YepeBHOI mopoxkHuHH. Ha po3-
TUHI HAMU OyJI0 BUSIBIICHO O3HAKH KaTa-
PaJbHOTO TaCTPUTY, CHTCPUTY Ta KOIITY.
JlaHi maToNOrivHI 3MIHH € Pe3yIbTaToM
MEXaHIYHOTO, TOKCHYHOTO Ta IHOKY-
JIFOFOYOTO BIUTHBY Iapa3uTa Ha CIU30BI
00OJIOHKH MITYHKA Ta KHUIIIOK JOCITHIX
tBapuH. CIi BiI3HAYUTH SIBHIIE CILIC-
HOMeETaJii, K€ BOYCBUIIB, € PE3YIIETATOM
3aXHMCHOI peakilii opraHi3My Ha iHOKY-
JIFOYHH BIUTUB MTApa3HTa.

[latosmorii opraHiB rpyaHOT MOPOXK-
HUHU Ta HUPOK CIiJ| PO3DNISAATH, SK
BTOPHHHI SIBHIIA T4 HACIIIOK I1ATOJO-
riYHOTO BIUTMBY JHYMHOK Mapa3uTa Ha
1rypiB TBapuH. JKUBUX YM MEPTBHUX JIU-
YUHOK B IPYAHIA MOPOKHUHI HAMH HE
BUSIBJICHO.

[ToaiOHI eKcriepuMeHTaNIbHI  0CTI-
JoKeHHs1 Oynu rposejieni Shirazian et al.,
(1984) Ta Barros et al., (2004), sxi mig
Y4ac EeKCIEPUMEHTAIBHOTO 3apaKCHHS
KpouiB Hemaromamu Eustrongylidessp.
ta Eustrongylidesignotus Jaegerskiold,
1909, — BimMivanM 3amajibHi SBHUINA Op-
TaHIB YepPEBHOI MOPOKHUHU: IIEPUTOHIT
Ta YTBOPCHHS TPAHYJILOM Ha IMOBEPXHI
MCYiHKU TOIIO. ABTOPU TOBIIOMIISIOTH
PO YTBOPEHH: rinepemii cim3oBoi 000-
JIOHKHU IUTYHKA 3 JISTHKAMH HEKpPO3y B
LIEHTPI1; HAsBHICTh aOCLIECIB B UCPEBHIM
MOPOXKHKHI, a TAKOX 3HAXOAWIIH Mapa-
3UTIB Y TPYIOHIN MOPOXKHUHI. 32 pe3yib-
TaraMH HAIKMX JOCIIDKCHBb TAKOXK Oyiu
BiJIMiYCHI KPOBOBMJIMBH, KaTapalibHE i
reMopariyne 3amajeHHs] CInu30BOi 000-
JIOHKH IIUTyHKA, alle YTBOPEHHSI HEKPO-
THYHUX JUITHOK B MICIAX mepdoparril
napasuramu My He Biamivasu (Shirazian
et al.,1984; Barros et al., 2004).

Cole (2013) Bkasye Ha 3amajcHHS
CIIU30BOi  OOOJIOHKM ILTYHKOBO-KHIII-
KOBOTO KaHally pHUOOTIHUX NTaxiB Iija
Yac  [aroJIOTOAHATOMIYHOIO  JOCIi-
JUKCHHSI 33 YPaXEHHS HEMaToIaMu
Eustrongylidessp. Bcranosieno yTBo-
PEHHSI KaHaJiB B TOBII CIH30BOi 000-
JIOHKH, B SIKMX PO3MIIIYBaJIKCS JKUBI Ta
MepTBi mapa3uté abo ix (parmeHty;
BiJJ3HAYCHO HASBHICTH epdoparii CTiH-
KU [UTYHKOBO-KHUIITKOBOTO KaHAJY Ta, SIK
pe3yabTart, BTpaTa IMiTiCHOCTI TOPOXKHH-
CTOTO OpraHy — IEPUTOHIT. ABTOPOM
JOCITIPKeHb BKA3aHO HA HASIBHICTh TOB-
CTOCTIHHUX (DIOPHHO3HUX I'PAHYIHOM 3
HEKPOTHYHUM [IEHTPOM Ta HEMATOIaMH
Bcepenudi (Cole, 2013).
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[lig wac Hamoi mocmigHOl PoOOTH
Oyny BiI3HAYEHI BUMAIKH MMOKPAICHHS
3arallbHOTO0 CTaHY EKCIICPUMEHTAIIBLHO
3apaKeHHX TBAPHH. 3a MAaToOr0aHaTo-
MIYHOTO PO3THUHY TAKHX IIYPIB, KUBHX
napasuriB He OyJI0 BCTAHOBJICHO. Xapak-
TEPHUM € TAKOX 1 Te, 110 B TBAPUH JAHOT
TpyIH, He OYJI0 BUSBICHO BOYKKHUX ITaTO-
JIOTIYHUX CTaHIB, 30KpEMa i IIEPUTOHITY.

OckifbKU  criel(iuHUMH  KiHIIe-
BUMH Xa3ssIMU ISl TaHUX Iapa3uTiB €
puboigni nraxu, a came: Ciconiiformes,
Anseriformes, Gaviiformesi Pelecano-
formes, mast cTBOpeHHsT OLIBII OITH-
MaJIbHUX O10JOTTYHUX YMOB HamMu OYI0
BBEJICHO JI0 IUTYHKY JOCIIJHUX TBAPUH
1 % pozuun cosstroi kuciaotu (Novakov
et al., 2013). 3a pe3ynasraramMu HayKOBOI
poboTH Oy10 BCTAaHOBIICHO, IO i3 30116~
IICHHSIM KiJTbKOCTI BBEICHOTO PO3UUHY
KUCIIOTH JI0 IUTYHKY TBapuH (JIOTi4HO
e IPU3BOJNTH 110 3HIKCHHS pH nuryH-
KOBOTO COKY) 30LIBIIYETHCS BIKHBA-
HICTh TIApa3WTIB B OpraHi3Mi HecIie-
nUpIYHOTO Xa3ssiHa — J1abopaTOPHOTO
nrypa (Honcharov, 2019).

3a pesynmpraTaMd HaIIUX JIOCIi-
JDKeHb OyII0 BCTAHOBJICHO, IO BUKH-
BaHICTh IAPa3WTIB y OpraHi3Mi IIypiB
cTaHoBuTh i I rpymu — 4,6 %, 11-7,3
ta [T — 12,6 % BigmoBigHO.

3a IpoBeACHHS EKCIICPHIMCHTAIBHO-
r0 3apaKCHHs IMypiB, 33 aHAJOTIYHHX
yYMOB, THYUHKaMu E. excisus, siki Oyiu
BiniOpani Bix okyns (Percafluviatilis),
Oy/l0 BHUSIBICHO HACTYIHE. BibKuBa-
HICTh JIMYMHOK Tapa3uta B | rpymi Oyna
18 %, IT — 38 % Ta III — 52 %. Takox
aBTOPaMH JIOCJI/PKCHb  BCTAHOBJICHO,
[I0 y TMEPEeBAXHOI KiJIBKOCTI 3apaxe-
HUX TBapHH BiJ3HAYAM Ba)Ki MpoO-
siBU Tatosorii (cepo3Ho-hidopuHO3HMI
Ta THIHHO-(QIOPUHO3HUN HEPUTOHIT)
(Honcharov, 2019). TlopiBHtorouu pe-
3yJIBTaTH MOMEPEAHIX Ta HUHINIHIX I10-
CIIIJPKCHb, MOKHA 3POOHMTH BUCHOBOK,

[I0 BI)KUBAHICTH JINUMHOK MMapasuTa B
OpraHi3Mi TBapWH 3aJICXKHUTh B OLIBIIO-
CT1 BiJl TOTO, XTO € MPOMIDKHUM Xa3sli-
HOM JuIs HBOTO. JInunuky Hemaromum E.
excisus, sixi Oynu BimiGpani Bix Tapani
Ta OKYHsI, TAKOXK PI3HILTHCS 32 TIOKa3HH-
KaMu MopdoMeTpii Ta KoJIbopoM. Tomy,
HAa MIJICTaBl 3a3HAYCHOTO BHUIIE, MOYKHA
CTBEP/UKYBATH, 1[0 TIAPA3HT, PO3BHBAIO-
YHCh B OPraHi3Mi HecrenudiyHoro mpo-
MIDKHOTO xa3siHa (TapaHi), HE IOCATaE
TUX XapaKTEPUCTUK PO3MIpPy Ta KOJIbO-
Py, SKi BiH MOXe HaOyBaTH B OpraHis-
Mi crerudiyHoro XassdiHa (XWKi BHIU
pu6). Takosk, Ha IiCTaBi HOPIBHSAIBHO-
TO aHaji3y MOXKHA TIATH BUCHOBKY, IO
Hemarosa E. excises, mapasuryroun B
OpraHi3Mi TapaHi, 3HIDKY€E PiBEHb CBOET
MATOTCHHOCTI.

OCKIJIbKH MAaTOTeHHICTh CHiJ pO3-
DISIIATH 3 TOYKH 30pY OIHIET 3 Xapak-
TEPUCTUK TIapa3uTa peaizyBaTd CBOIO
cnenudivyHy Jir0 HA OpraHi3M Xa3siHa,
TOOTO 3IaTHICTP BHKIHKATH IICBHY,
BJIACTHBY JIUIIC IEOMY 30yIHUKY XBO-
poOy. CrymiHb iX MATOTCHHOCTI MOXKE
3MIHIOBATHCS 33 TPUBAJIOTO BIUTUBY
pi3HEX yMOB cepenoBuma. CTymiHB
MATOTEHHOTO BIUIMBY MO)KHA IITYYHO
BTpard. Taki 3MiHH MOXYTh BiIOyBaTH-
csl HaBiTh y pupoxHux ymoBax (Korzh
et al., 2009).

ApanTanis mapasura 10 xas3siHa B
NesKHX BHUIAIKaxX Ha0ylna HaCTUTBKU
BY3bKO CITCIIH(IYHOTO Xapakrepy, IO
JICSIK1 BHJTU TTAPA3HTIiB MOKYTh ICHYBaTH
Ta 3aBEPINYBaTH CBIM JKUTTEBHU ITHKI
JWOIe B TEBHHUX OpraHi3Max-Xa3ssix
(Dobrovolsky et al., 1994).

BuOipKOBICTh 110710 Xa3s1B Bigmiva-
I0Th y Oarareox mapasuriB. Hanpukian,
mmpokuii cteoxkak (Diphyllobothrium
latum) kparme 3a Bce aganToBaHHi 0
MapasuTyBaHHS Y IeQIHITUBHOTO Xa3s-
1Ha — JIFOAUHM, B AKO1 BiH JOCATac BEIU-
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kux po3mipie (o 20 M) i kuBe MOBruit
nepiof gacy (4 — 25 pokiB). Aite mapasu-
TYHO4Y B OpraHi3mi HecrnenupigyHux Xa-
35iB — HEBEJIMKHUX TBAPUH (HAIPHKIAL,
JIMCHILI), BiH HE JJOCSITA€ TAKUX BEITUKHX
PO3MIpiB, & CTPOK KUTTS HE IEPEBUIILYE
nBox micsmiB (Gorchakova, 2016).

Bucnosexu i nepcnexmuéu

OTXe, aHaNi3ylOul OTPUMaHi pe-
3yJAbTaTH HAyKOBOI pPOOOTH CIij Bif-
3HAQUUTH, OO0 JUYUHKE Hemaron E.
excise, SmapasMTylOud B OpraHi3mi Ta-
paHi, BTpaYarOTh CBOIO MATOICHHICTH
(3MeHIIIyeThCsl BIJICOTOK BHXKHBAHOCTI
HEMaToll, a TaKOX KUIBKICTh BHUITAJKIiB
MATOJIOTIYHOTO TPOSIBY Ta iX BaXKKIiCTB;
3apeecTpoBaHi BHIIAJKH aOOPTHBHOTO
nepediry 3aXBOPIOBAHHS 3 TOAATBIIOK
eNMiMiHAIlier0 30yAHUKA 13 OpraHi3my;
BIJTHOBIICHHSI 3arajbHOTO KIiHIYHOTO
CTaHy — IOPIBHIOIOYH i3 pe3yJbraTraMu
iHBa3yBaHHS NIypiB JIMYMHKAMH, SKi
Oynu BimiGpani Bix okyms) (Honcharov,
2019). Apanrariis mapasuTa J0 Opra-
HI3MYy Hecnenu(iyHoro xas3siiHa TaKoX
BiJTIoOOpaXkaeThes 1 Ha MOpQoMeTpii oc-
TAHHBOTO (3MEHIIICHHS PO3MipiB, IHTCH-
cHBHOCTI 3a(hapOyBaHHSI TUINHOK).
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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 Ill — 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 Ill — 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, Il —30, and
Il — 41.6%). During pathoanatomical dissection of the infected animals, signs of serous fibrinous
peritonitis (group | — 6,66, Il —33,3 and Il - 53,3 %), adhesion of the peritoneum leaf (group | — 6,66,
Il — 26,6 and Il — 46,6 %), signs of gastrointestinal canal damage (group | — 26,6, Il — 46,6 and Ill —
66,6 %), expressions of pathology of the chest cavity (group | —not detected, Il — 26.6 and Il — 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 moxe cripuamu
HAKOMUYEHHIO BAXCKUX Memarnia y Xxapyosomy npooykmi 0cobsauso 3a yMmosu mpusasno2o
36epizaHHA. Mema OocnidxeHHA — ecmaHosumu be3rneyHicms KoHcepsie M’ACHUX 3
AMOBUYUHU Pi3HUX B8UPOBHUKI8 30 8MICMOM MOKCUYHUX enemMeHmie ma eusHa4umu
bionoeidHy yiHHiCMb. Bmicm mokcuuHux enemeHmie (Maombymy, Kadmito, ApceHy,
Mepkypito, Kynpymy, LluHky, CmaHymy) suzHa4anu 32ioHo ACTY 4450:2005 ma YuHHUMU
3020/16HONPUUHAMUMU  MemoOuKamu, a 6iono2iyHy YiHHICMb 3  BUKOPUCMAHHAM
Kynbmypu Halinpocmiwozo opeaHismy Tetrahymena pyriformis.

Bmicm moKcu4HuUX esiemeHmie He repesuulysas Hopmy y 3pa3Kax KOHCepsie M ACHUX
3 A108UYUHU 8UPOBOHUKI8 Ne 1-6, a y supobHukie No 7—10 8i03Ha4anu ix nepesuujeHHs.
Halisuwuli emicm moKcu4HUX enemMeHmie 8UABUSU Y KOHCEPBAX HACMYMHUX 8UPOBHUKi8:
y Ne 7 — emicm lMatombymy nepesuwiysas Hopmy y 2,78 pasa (P < 0,001), LUuHky —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 paza (P < 0,001),
Mepkypito —y 3,33 pasza (P < 0,001), Marombymy —y 2,92 pasa (P < 0,001), LluHky —y 2,89
pasa (P < 0,001), Kaomito —y 2,60 pa3za (P < 0,001), Kynpymy —y 1,74 pasa (P < 0,001)
MopieHAHO 00 MOKA3HUKI8 KoHMposto; Ne9 — Kadmiwo y 2,40 pasa (P < 0,001); Ne10 —
LuHky y 2,86 pasa (P < 0,001),

Matombymy —y 2,24 pasa (P < 0,001), ApceHy —y 2,20 pasa (P < 0,001), Kynpymy —y 1,21
pasa (P < 0,01) nopieHsaHO A0 NMOKA3HUKI8 KOHMPOSIHO.

BcmaHosneHo, wo 8i0HocHa bionozidHa UiHHICMb KOHcepesie M’ACHUX 3 A108UYUHU
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

* HaykoBHii KepiBHUK — JJOKTOp BeTepHHAPHUX HayK, podecop O. M. SAxyduax
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GesneyHicmob KOHcepsie M’ACHUX 3 A/108UYUHU 30 8MICMOM MOKCUYHUX eleMeHmie

CrpuasMuUMyme  po3pobui KOMIMAEKCHOI cucmemu OepHasHo20 PU3UK-OPIEHMOBAHO20
KOHMPOs1t0 w000 8UpobHULMEea ma 36epi2aHHA KOHCepaie M’ACHUX 3 A108UHUHU.
Kntovoei cnoea: M’sCHi KOHCepau, A108U4UHA, 6e3rneyHicme, MOKCUYHI enemeHmu,

bionoeiyHa yiHHicmeo

Axmyanvnicmeo

Bci oneparopu puHKY 3 BHPOOHH-
[TBa M’SICHUX TPOIYKTIB 3000B’si3aHi
JNOTPUMYBATUCh ~ 3aKOHOJABCTBA  ILOIO
0e31eyHoOCTi XapuoBKX MpoayKTiB (Zakon
Ukrainy Ne771/97, 2020; Zakon Ukrainy.
Ne2042-VIIl, 2019; Berhilevych, 2018;
Bayer, 2017; Hladii, 2012). A nepxas-
HHUIl KOHTPOJIb TOBUHEH OYTH PH3HK-O-
pi€HTOBaHMM Ta 3IiHCHIOBATHCS Ha
Oymp-sKifi cTajii BHpOOHHIITBA Ta 0OIry
M’SICHAX TIPONYKTIB i3 BU3HAYCHHSIM DPH-
sukiB (Yakubchak, 2004; Bohatko, 2016).
BMicT TOKCMUHMX €JIEMEHTIB TOBHUHEH
JKOPCTKO PEIIAMEHTYBAaTHCS B XapYOBUX
MPOIYKTAX, IO 3a0e3MeUTh BUITYCK 0€3-
TIEYHOT MPOIYKITIT CIIOKUBAYaM BHACIIIOK
3MIACHEHHS KOHTPOITIO 32 BIPOBAIKCHHSIM
nocriiiHo irounx mporexyp GMP/GHP
Ta TPOLEAYP, 3aCHOBAHHUX HA TIPUHITHATIAX
HACCP (Bohatko, 2016). 3aripoBa pxeHHst
cucremu HACCP no3Bossie oneparopam
PHHKY 3a0€3[ICYUTH JOTPHMAHHS TEXHO-
JIOTIYHAX BMMOT' BHPOOHHMIITBA M’SICHOT
CHPOBHHH JII KOHCEPBIB, TapH, MaKyBaH-
Hs, 110 BIUIMBAc Ha IX OE3MIEYHICTH, 3a-
OC3MeUnTH BHUITYCK OC3MEYHNX MPOIYKTIB
HAJISKHOI SKOCTI 32 paXyHOK CHCTeMAaTHd-
HOT'O KOHTPOJTIO Ha BCIX eTarax BUPOOHH-
1rrBa Ta 36epiranns (Stybel, 2018; Taran &
Ushakov, 2016; Bohatyrev, 2009).

Ananiz ocmanHix 00cioNnceHv
ma ny6nikauiii

Humi neprxaBHMIA KOHTpPOb B YKpaiHi
€ pusuk-opienToBannM. 1o crocyersest
BUPOOHHUKIB M’SICHHX MPOIYKTIB OCOOIHBY

yBary 3BepTaroTh Ha XiMiUHI PU3HKH, & CAMe
TaKAM TIOKA3HUK OE3MEYHOCTI SK BMICT
Tokcnunmx enementis (Demchak, 2014).

HeoOxinHo 3a3Ha4MTH, 11O I1iJ1 4ac BU-
POOHUIITBA M’SICHMX KOHCEpBIB MOTpIO-
HO KOHTPOJIFOBAaTH CKJIAJ 1HIPE/IEHTIB,
Tapy, MaKyBaHHS Ha BMICT HEOC3IIEUHHX
PCUOBHH, TAaKUX SIK TOKCHUYHI €JIEeMEH-
i (Instruktsiia pro poriadok sanitarno-
tekhnichnoho ~ kontroliu ~ konserviv
na vyrobnychykh  pidpryiemstvakh,
optovykh bazakh, v rozdribnii torhivli
ta na pidpryiemstvakh hromadskoho
kharchuvannia, 2001). s 3abe3me-
YEeHHS OTPUMAHHSI OE3MEYHMX M’ SICHHUX
MPOAYKTIB Y T. Y. KOHCEPBIB M SICHHX 3
SUTOBUYMHU HEOOXITHO TOTPUMYBATHCS
CaHITAPHO-TIMEHIYHUX BHUMOI IHOAO iX
BUPOOHMITBA Ta 00Ty, a TaKOXK TEXHO-
JIOTTYHUX 1HCTPYKLIA 3 ypaxyBaHHSAM
0e3MeYHOCTI Ta AKOCTI SUIOBUYMHH, IO-
TOMDKHUX KOMITOHEHTIB Ta THTPETIE€HTIB
(Khitska, 2018). BHacumi0k 3a0pyaHCHHS
XapUOBHX MPOAYKTIB TOKCHYHUMH PEUO-
BUHAMH HEOOXIJTHO BCTaHOBIIOBAaTH iX
010JIOTIYHY IIHHICTD Ta MPUJATHICTH JI0
BUKOPHUCTAHHS CIIOXKMBauaMy, aOH 3aro-
6irti xapuosuM orpyernsmM (Yakubchak,
et. al., 2017). Hapas3i akTyajibHe IUTAHHS
MOCTAa€ MO0 OINHKK 1 B3a€EMO3B’SA3KY
mapamMeTpiB  TOKCHYHOCTI pI3HUX He-
0C3MEYHNX PEYOBUH ISl O10JIOTIYHOTO
TecT-00’ekty  Tetrahymena  pyriformis
(Dolhov, 2014; Zhurykhyna, 2015).

Mema 0ocniorycenns — BCTAHOBUTH
0e3IeuHICTh KOHCEPBIB M SICHUX 3 SLJIO-
BUYMHHU PI3HUX BUPOOHHKIB 32 BMICTOM
TOKCHUYHHX €JIEMCHTIB Ta BU3HAYUTH Oi-
OJIOTIYHY IIHHICTb.

Vol. 11,Ne 1, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 113



B. I. Xomymenko, O. M. Akybuak, T. B. TapaH

Mamepianu ma memoou
00CTiONCeHHS

JlocmipkeHHs MPOBOMWIM Ha 0asi
akpenuroBaHoi Jlaboparopii A0CiiHKEeHb
XiMIKO-O10JIOTIYHAX YWHHUKIB YKpaiH-
CBKOTO  JICP’KaBHOTO  HAYKOBO-JIOCIIJI-
HOro 1HCTUTYTY «Pecypc». Binbupamu
MPOOM KOHCEPBIB M SICHHUX 3 SUIOBHYMHU
BUIIOTO Ta MEPHIOTO TaTYHKIB JECSITH
BUPOOHUKIB y KimbkocTi 90 T Yei koH-
CEpBHM BUTOTOBJICHI Yy BiIMOBIIHOCTI JI0
JCTY 4450:2005 «KoHcepBr M SsICHI.
M’saco TymikoBaHe. TexHIYHI YMOBH».
Nel — TOB «Yepkacbka NponoBoOJbYa
xomrmaHis»; Ne2 — TOB TIIK «I'pin Peiix»
(TM «bykoBunu Jlan»); Ne3 — TOB TIIK
«I'pin Peit» (raryHok mnepmmii); Ned —
TOB «Ykpbenbyn»; Ne 5 —TOB «Pian
Ecrer» (TM «Tingymn»); Ne 6 — Koncepsa
M’sICHA BIIACHOTO BHPOOHHUIITBA, BUTOTOB-
neHa y ckystHiM Tapi; Ne 7 — TOB «Anan»
(Hamri xoBOacu) J[HIiporeTpoBCchka 00-
nacth; Ne 8 — TOB «Anan» (Hamri kos-
Oacu), [TuinporerpoBcbka obmacth; No
9 — JIIT «JIpBiBCHKUI M’siconiepepOOHHiA
komOinat Ne 1» TOB «[an-€Bpo-Kon-
tak™; 10 — TOB «Pian Ecteiit Cepgic»
TM «Tingyn» (KuiBcbka 0061acTs).

Bwmicr Tokcnunux eementis (Iirom-
oymy, Kaamito, Apceny, Mepkypiro,
Kynpymy, unky, Cranymy) Bu3Ha4a-
qu 3rigHo JICTY 4450:2005 (Konservy
m’iasni. M’iaso tushkovane. Tekhnichni
umovy, 2005) Ta YMHHUMHU 3arajibHO-
npuiiastamu  Metofukamu  (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 3TiIHO METOANYHUX pEKOMEH-
naniit (Yakubchak, 2016). Craructuuny
00pOOKY JaHHX IIPOBOIMITH 32 KPUTEPis-
mu CTBIOIEHTA.

Pesynvmamu 0ocniosnenHs
ma ix 0620680peHHs

BMicT TOKCHMYHHX €JIEMEHTIB KOp-
CTKO PEIIAMEHTYEThCS B XapuOBUX
MPOAYKTaX BIAMOBIAHO [0 YHHHHX
HOPMATHBHO-TIPABOBUX aKTiB YKpaiHH.
30KkpeMa, y KOHCepBaX M’SCHHX 3 SUTO-
BUYUHU BH3HauYanu BMmicT [LiroMOymy,
Kanmito, Apceny, Mepkypiro, Kympy-
my, [uuky, Cranymy (KpiM KOHCEpBH Yy
CKJISIHIHN Tapi BUpoOHUKa Ne 6, 1e BMicT
0JI0Ba HE perameHTyecsi). Pesynbraru
JOCTIKEHb MIPEACTaBICHO B Ta0II. 1, 2.

Jani, HaBeneni B Tabm. 1, cBiguarh
Ipo Te, IO Y JOCIIKYBAHOMY 3pasKy
M’sicHOI KoHCcepBH Ne 6 (KOHTpOITh) OyIto
BCTAHOBJICHO JIOMYCTHMI 3HaYeHHS BMiC-
Ty TOKCHYHHX ejeMeHTiB — [LmroMOymy,
Kaamiro, Apceny, Mepkypito, Kynpymy,
Hunky, CranyMy BiIIIOBIITHO 10 HOpMa-
TUBHHX MokasHukiB JICTY 4450.

Hapasi BigsHaueHo, 1mo y mgocii-
JDKYBaHHUX 3pa3Kax KOHCEPBIB M’ SICHHX
3 smoBuuMHU 3a Ne 1-5, mokasHuku
TOKCHYHUX EJIEMCHTIB Oyid B MekKax
HOpPMATHBIB.

OmHak, cepen JOCTIIDKYyBaHUX
BHIIC BKa3aHWX 3pa3kiB BMicT [Lmrom-
OyMmy OyB BIpOTIHO BHIIUM Y TpoOi
Ne 1 -0,61 £ 0,029 mr/ kr, o y 1,64
pasa Bume (P < 0,001) mopiBHSHO 10
MOKa3HUKa KOHTPOJ0; BMicT Kaamiro
y KoHcepsi 3pasky Ne 5 (0,07 = 0,001
mr / kr) —y 1,40 pa3a (P < 0,001); BmicT
Apceny y xoncepsi Ne 1 (0,08 + 0,001
mr / xr) —y 1,60 paza (P < 0,001); BmicT
Mepkypito y xorcepsi Ne 1 (0,021 +
0,001 mr / xr) —y 1,75 paza (P < 0,001);
Bmict Kynpymy y 3pasky Ne 4 (4,03 +
0,026 mr / xr) —y 1,54 paza (P < 0,001);
Bmict I{unky y 3pasky Ne 2 (53,20 +
0,62 mr / xr) —y 2,17 pasa (P < 0,001)
MOPIBHSHO J0 ITOKa3HUKA KOHTPOITIO.

Buict Cranymy y KoHcepBax M’sic-
HUX 3 SUIOBUYMHU 3pa3kax 3a Ne 1-5 Oys
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y Mexax Hopmu — He Outbine 200 mr / kT,
ayie ioro BMICT OyB BHIIIMM MOPIBHSHO 3
KOHTpoIieM y 3paskax Ne 1 —63,18 + 0,22
mr/ krtaNe2-81,41+0,32 mr/ kr.
Amnanizyroun Tabn. 2 HEoOXITHO Bij-
3HAYUTH, [0 Y JOCII/DKYBAHUX 3pa3Kax
KoHcepBiB M'sicHux 3a Ne 7-10 Oyio Bcra-
HOBIICHO TICPEBHIICHHS BMICTYy TOKCHY-
HUX EJIEMEHTIB TOPIBHSHO JI0 MOKAa3HUKIB
KOHTPOJTEO T JI0 HOPMATHBHIUX [TOKA3HHUKIB.
Tak, Bmict ILmtoMOyMy miepeBHIILy-
BaB HOPMATHBHI MMOKa3HUKH (He Oinbiiie
uik 1,00 Mr/kr) y 3paskax KOHCEPBIiB
M’ scaux Ne 7 — 1,03 £ 0,035 mr / kr ta
Ne 8 — 1,08 + 0,022 mr / kr; Bmict Kag-
Mil0 TIEPEBHIIYyBaB HOPMATHBHI MOKa3-
uuku (#e Ounbine Hik 0,10 mr/kr) y
3pa3kax koHcepiB M sicHux Ne 8 — 0,13
+ 0,001 mr/xr ta Ne 9 — 0,12 + 0,001
Mr/ Kr; BMiCT ApceHy IepeBHIIyBaB
HOPMATHBHI TMOKa3HUKK (He Oinbime
uibk 0,10 mr/kr) y 3pasky KoHcep-
BU M’sicHol Ne 8 — 0,12 + 0,001 mr/xr;
BMicT MepKypito MepeBuIllyBaB HOpMa-
TUBHI NoKa3HUKHU (He Oimbime Hix 0,03
Mr / Kr) y 3pa3Ky KOHCEepBU M’SICHOI Ne
8-0,04 £ 0,001 mr / xr; B™micT Kymipymy
OyB y Me)kaX HOPMH Y BCIX JOCIIIKY-
BaHUX 3pa3Kax KOHCEPBIB M’SICHHX — HE
Oinpme Hixk 5,0 Mr/kr; Bmict LKy
MEPEBUIIYBaB HOPMATHBHI TIOKa3HUKH
(me Oinmpme mHix 70,0 mMr/xr) y 3pas-
Kax KoHcepBiB M’sicHux Ne 8 — 70,90
+ 0,28 mr/ kr ta Ne 10 — 70,03 + 0,31
mr / kr; Bmict CTaHyMy TepEBHUIIyBaB
HOPMATHBHI MOKa3HUKK (He Oinbiie
Hik 200,00 Mr / Kkr) y 3pa3Kky KOHCEpBH
m’sacHoi Ne 8 — 203,41 + 0,45 mr / kr.
Hamu Gyino Takox MpoaHai3oBaHO
BMICT TOKCHYHHX €JIEMEHTIB MOpiB-
HSHO 10 MOKAa3HUKIB KOHTPOINKO (3pa-
30k Ne 6). Hapasi y 3pa3ky KOHCEpBiB
M’siciux Ne 7 Bij3Ha4yald JOCTOBIpHE
30inbIneHHs BMicTy [ImromOymy y 2,78
pasa (P < 0,001), Kagmiro — y 1,60 paza
(P < 0,001), Apceny — y 1,70 pasa (P

< 0,001), Kynpymy — y 1,23 paza (P <
0,001), [Munky — y 2,44 pasa nopiBHs-
HO JI0 TOKa3HUKIB KoHTpomw. Iomo
BMICTY TAKHX TOKCHUYHUX EIEMEHTIB SIK
Mepkypiro i CTanymy, TO iX TOKa3HUKA
OyIii y Me)Kax MOKa3HUKa KOHTPOJIIO.

VY 3pasky koHcepBiB M sicHux Ne 8
BMICT TOKCHYHHX €JICMEHTIB JJOCTOBIp-
HO OyB 30uTbmIcHHM: [LmroMOymMy — y
2,92 pasza (P < 0,001), Kagmiro — y 2,60
pasa (P < 0,001), Apceny — y 4,0 pasa
(P <0,001), Mepkypito — y 3,33 paza (P
< 0,001), Kympymy — y 1,74 paza (P <
0,001), uuky —y 2,89 pasza (P < 0,001)
MOPIBHSHO JI0 MOKA3HHUKBIB KOHTPOIIO,
a Cranymy — OyB y Mekax HOPMH.

JloCTi/PKEHHSAMU BCTAHOBIICHO, 1110 B
3pa3Ky KoHcepBiB M’ sicHIX Ne 9 Oyo me-
peBHIIeHHsT HopMaTUBiB BMicTy Kaamiro
Ta nocToBipHe 30UTbmeHHs y 2,40 pa3a
(P < 0,001) mopiBHSHO O MOKAa3HHKA
KOHTPOITIO. [HII TIOKa3HUKH TOKCUYHHIX
CNIEMEHTIB OyITi OLTHIINMHU TOPIiBHIHO 3
KOHTPOJIEM, ajie He TIEPEBHIILYBaIH HOP-
MAaTHBHUX MOKa3HKKIB, a came: [LiroMm-
oymy —y 2,62 pasa (P < 0,001), Iunaky
—vy 2,17 paza (P < 0,001), Kynpymy — y
1,09 pasa, Apceny — y 1,07 paza (P <
0,01). KpiMm TOrO, BCTAaHOBIEHO JOCTO-
BipHO MeHIMA BmicT [I1roMOymy — y
1,50 pasa (P < 0,001) mopiBHSHO 110 TI0-
Ka3HHKa KoHTpomo Ta Ctanymy —y 1,93
pasa 10 HOpMaTHBHOTO TTIOKA3HUKA.

VY 3pasky xoHcepsiB M’sicHux Ne 10
BUSIBIISUTH 301IbIIIEHHS BMICTY [MHKY 110-
HaJl 3HAYCHHS] HOPMATHBHOTO TTOKa3HHKA
Ta I0CcTOBIpHE 30ibIIeHHs y 2,86 pasa (P
< 0,001) mopiBHSHO 70 MMOKA3HNUKA KOHTP-
omo. TIopsit 3 UM BCTAHOBJICHO JIOCTO-
BipHe 30ibIIeHHs BMicTy [TmomMOymy — y
2,24 paza (P < 0,001), Apceny — y 2,20
pasza (P < 0,001), Kynpymy —y 1,21 pasa
(P < 0,01) mopiBHSHO O MOKA3HHUKIB
koHTpoto. Hapasi Bmict Kammito OyB Ha
PIBHI TIOKa3HWKA KOHTpOIto, [imomOymy
menie —y 1,33 paza (P < 0,001) nopiBus-
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HO JIO MTOKa3HHUKIB KOHTPOITIO, BMicT Cra-
Hymy MeHiie — y 1,09 pasa 1o HopmaTus-
HOTO IoKa3HUKa. OTke, MOKHA 3pOOUTH
BHCHOBOK, I1[0 KOHCEPBU M’SICHI 3 SUTOBU-
gpan 32 Ne 7-10, sxi Maimy 301IbIIEHHS
BMICTY TOKCHYHHUX €JIEMEHTIB, Iiisira-
10Th OpaKyBaHHIO 1 HE MOXYTh OyTH J103-
BOJICHI JI0 peatizallii CIOKHBaYaM.

HactynHUM KpPOKOM HalIuX HOCIi-
JKEHB OyJI0 BU3HAYUTH O10JIOTIYHY IIiH-
HICTh KOHCEPBIB M’SICHHX 3 SUJIOBHYMHH
pi3HUX BUPOOHHMKIB. [ToKa3HUKH BU3HA-
YeHHs 010JIOT1YHOI I[IHHOCTI KOHCEPBIB
M’SICHHX 3 SUTOBHYMHHU PI3HUX BHPOO-
HHKIB 32 JOMOMOTOK HAWIPOCTINIOro
opranizmy Tetrahymena pyriformis na-
BeZIeHI Ha puc. 1.

VY pesymsrari TpPOBENCHUX JOCII-
JDKEHb BCTAHOBIIEHO, 1110 BigHOCHA 010710-
TYHA I[IHHICTh 3pa3Ky KOHCEPBU M’ SCHOT
3 sumoBrurHK 32 Ne 6 (KOHTPOJIB) CTaHO-
Bwia 100 %. Haiimenmny BijHOCHY Oi-
OJIOTIYHY I[IHHICTh BiI3HAYAIH Y 3pa3Kax
KOHCEPBIB M’SICHHX 3 SUIOBHYHHH BUPOO-
nukiB Ne 7-10 (B mexax Big 66,13 1o
68,09 %). I3 nocmirKyBaHUX 3pa3KiB KOH-

9603

cepBiB BUPOOHHKIB Ne 1-5 HaliMeHIIO0
Oyna BiJHOCHA OIOJIOTIYHA IIIHHICTD Y
3pasky Ne 1 — 78,69 %, mio menme y 1, 27
paza(P<0,001) ray3pasky Ne3—78,38 %,
o mesrre y 1,28 pasa (P < 0,001) nopis-
HSHO JI0 [TOKa3HUKa KOHTPOJIIO.

BimHocHa OioyoriyHa MiHHICTH 3pas3-
KiB KOHCEPBIB M’SCHHMX 3 SUTOBHYMHHU
craHoBmia: y Ne 2 — 96,03 %, y Ne 4
- 96,12 %, y Ne 5 - 95,94 %, mio € Ha
PiBHI TIOKa3HUKA KOHTPOJTIO.

JloCHiDKEHHSIMH  BCTAHOBIICHO, 10
HaliMeHI1Ia BiqHOCHA 010J10rYyHAa LIHHICTD
Bi/I3HAYamacs y 3pa3kax KOHCEPBIB M’siC-
HUX 3 SUTOBUYMHHU 3a Homepamu 7-10, a
came y 3pazka Ne 7 — 67,39, mo jocro-
BipHO Menme y 1,48 pasza (P < 0,001); y
Ne 8 - 66,13, o menme y 1,51 pasa (P <
0,001); N 9-67,95 % Ta Ne 10— 68,09 %
o memtre y 1,47 pasa (P < 0,001) nopis-
HSHO 3 TTOKa3HMKOM KOHTPOJIIO.

OTxe, KOHCEpBH M’SICHI 3 sJIOBUYH-
HU BUpOOHMKIB Ne 7-10 Mayti HalHWKIY
BIIHOCHY OloJtorivny miHHicTh (Bix 66,13
1o 68,09 %), a takoxk BUpOOHHKIB Nel
Ta Ne 3 BianosigHo — 78,69 ta 78,38 %.
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Bupobuuxu xoncepsie m’acnux 3 anosuuunu, Ne

Puc. 1 — BioJsioriyna uiHHicTh KOHCEPBiB M’ICHUX 3 SVIOBUYMHU Pi3HUX
BUPOOHMKIB, %0
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Bucnosexu i nepcnekmuéu

[lokazHuk Oe3meYHOCTI — BMICT
TOKCUYHUX  €JEMEHTIB  BiAmoBizas
ACTY 4450:2005 y 3pa3kax KOHCEpBIB
M’SICHHX 3 SUIOBHYMHH BHPOOHHKIB Ne
1-6, a y BupoOHuKiB Ne 7-10 Gyro BcTa-
HOBJICHO IX TMEPEBUILEHHS, a came. y Ne
7 — smict ITmomMGymy y 2,78 pasza (P <
0,001), Munky — y 2,44 pasu, Apceny
—y 1,70 paza (P < 0,001), Kaamiro — y
1,60 pasza (P < 0,001), Kynpymy —y 1,23
pasa (P < 0,001); Ne 8 — Bmict ApceHy
—vy 4,0 paza (P < 0,001), Mepkypito — y
3,33 paza (P < 0,001), Ilmrombymy — y
2,92 paza (P < 0,001), ), Hunky —y 2,89
paza (P < 0,001), Kagmiro — y 2,60 pasa
(P < 0,001), Kymipymy — y 1,74 paza (P
< 0,001); Ne9 — Kaamito y 2,40 paza (P
< 0,001); Nel10 — IMuuky y 2,86 pasa (P
< 0,001); Tlrombymy —y 2,24 pasa (P <
0,001), Apceny —y 2,20 pasza (P <0,001),
Kynpymy —y 1,21 pasa (P < 0,01) mopis-
HSIHO JI0 HOPMATHBHUX MMOKA3HHUKIB.

KoHcepBu M’sCHI 3 SUIOBUYMHHU BU-
pobuukiB Ne 7-10 manu HaWHIKIY Bi-
HOCHY Oiojioriuny winHicTh (Big 66,13
10 68,09 %) i TakoK JOCTaTHBO 3HIIKE-
Hy y BupoOHHKiB Nol Ta Ne 3, BigmoBina-
HO 78,69 Ta 78,38 %.

TMepcreKkTUBOK MOMATBIINX JIOCITI-
JDKEHB € PO3POOIICHHST KOMILICKCHOT CHC-
TEMH JePIKABHOTO PU3HK-OPI€HTOBAHOTO
KOHTPOITIO II0/I0 BUPOOHUIITBA Ta 30epi-
FaHHS KOHCEPBIB M SICHHX 3 SUIIOBUYHHH.
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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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AOBOBA NOBEAIHKA TA TEMMEPATYPA TINA
NAKTYHOUMX KOPIB 3A HU3bKOI TEMIMEPATYPU
NOBITPA B KOPIBHUKY KAPKACHOIO TUNY
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AHomayia. /[ocnioxeHo memrnepamypy rnosimps 8 KOPIBHUKY KAPKACHO20 mury,
MpusHa4yeHo20 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 308HiWHbO20 M08IMPA MPOMA20M
006u 8i0 —8,0 0o - 22,6 °C memriepamypa nosimps y rnepuwiomy KOpieHUKY, pO3paxos8aHoMy 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 mpusanuii 4ac 3a3Haeasu 8rausy HU3bKOI memrepamypu nosimps,
3HUXCYEMbCA MeMnepamypa WKipu Ha 20/08i, wui, 2pyOHiti ma masositi KiHuisKax, mysyoi i
MOs104Hili 305103i, 3HA4YEHHA AKOT MPoMA20M 006U Ha Pi3HUX DiAHKAX Mifa MeapuH CMAaHOB8Us0
8 cepedHbomy 24,9 - 16,0 °C y nepuwiomy KopisHuky i 21,1 - 13,8 °C y dpyaomy. I3 3HUHEHHAM
memnepamypu nosimps y KopisHUKY 00 MiHycosux 3Ha4YeHb Memnepamypa WKipu Ha OinaHyi
MOJI0YHOI 3a/103U Y IAKMYHOYUX Kopis oryckanace 3 30,7 0o 17,0 °C, , a 8 BinaHyi mynyba 327,7
00 19,7 °C i byna s8UWOr0, HiX WKipU 20/108U, WU, 2pyOHOI i MaA3080i KiIHUIBOK. Y naKmyo4ux
Kopie memnepamypa Wkipu Ha OinsHyi 20/108U, Wui, 2pyOHOI | Ma3080i KiHUiBOK rnpoms2om
006U MAKOM 3HUHCYBANACH | 30718100 8i0 MeMnepamypu nosimps 8 KOPIBHUKY.

BusesneHo, W0 i3 3HUXEHHAM memMepamypu nosimpsa 8 KopisHUKy npomszom 0obu
y 00CniOHy8aHUX 2pynax 3pocmana KinbKicme meapuH, wo eidno4yusanu cmosadu abo
nexayu y 6OKCci, ane 3MeHWys8anaca KinbKicme AKMy4UX KOpis, WO Crnoxusasnu Kopm ma

* HayxoBHii KepiBHUK — JOKTOp OiosoriyHuX HaykK, npodecop M. O. 3axapeHko

Vol. 11,N2 1, 2020 Ukrainian Journal of Veterinary Sciences ISSN 2663-967X | 121



M. O. 3axapeHko, B. I. OniliHuk, B. M. lNonsakosceKul, B. B. ConnomoH

800y i pyxanucsa no cekuil. O0epxcaHi pe3ynbmamu peKoMmeHO08AHO BUKOPUCMo8y8amu
0519 800CKOHas1eHHA 6e3rnpus’a3Ho—bOKC08020 Criocoby ympuMaHHSA AAKMYYUX Kopie 8
KOPIBHUKAGX KOPKACHO20 mMurly 30 HU3bKUX meMepamyp 308HiuIHb6020 Mo8imps.

Knrouoei cnoea: KopisHUK, naKMyo4i Kopoau, nosediHKka, memmnepamypa, WKipa

Axmyanvnicmo

Temmieparypa MOBITpsI TIOPST 13 THIIH-
MH TIOKa3HUKaMH MIKpOKJIIMaTy BILIHBAE
Ha TIPOAYKTUBHICTB, CIIOXKUBAHHS KOPMY,
MPOIIECH YTBOPEHHS TeIUla B OPraHi3Mi,
3MIHIOKOYH IHTEHCHBHICTH MeTaboIIi3My
B TKaHWHAX, MPOIECH TEIIOOOMIHY MiX
OpraHi3MOM TBapHWH 1 HABKOJIMIIHIM Ce-
pemoBwIIeM, (i3ioNoridHi (yHKIIl Ta Ho-
BEJIHKY KOpIB, OCOOIMBO 3a il 3HAYCHD,
SIKI BUXOILITH 32 MEXKi TepPMOHEHTpaTbHOI
sonnm (Dibirov, 2013; Petrusha & Dibirov,
2014). BB Temmeparypd TMOBITPs Ha
BUCOKOIIPOTYKTHBHUX JIAKTYFOUMX KOPIB
3aICKUTh BiJ il 3HAUCHb, TPUBATOCTI JIil
1 TIPOSIBJIIETBCS 3MIHOO  (DI3I0NMOTIYHMX
(YHKIIIH OpraHiB 1 CHCTEM, MPOIIECIB 00-
MIHY PEYOBUH B TKAHWHAX, 3HIDKCHHIM
MOJIOYHOT TIPOTYKTUBHOCTI Ta BiZITBOPHOL
smaraocti morosis’st (Graunke et al., 2011;
Herbut et al., 2015). Bkazani 3MiH# y j1ak-
TYIOUUX KOPIB CIIOCTEPIraroThCsI 32 TEMITE-
paTypu MOBITPsI, IO BUXOIHUTH 32 HIDKHIO
a00 BEPXHIO MEXKY KPUTHYHHX TOUOK Tep-
MOHEHTPATLHOT 30HH, 110 CTAHOBJIATH BiJI-
noiziro 3123 °C (Graunke et al., 2011).

Oco0mMBO HEraTWBHO Ha JIAKTYIO-
YHX KOPIB BIUIMBA€E BHCOKA TEMIIEpaTypa
MOBITPsI 3a iX Oe3MpHB’A3HO-OOKCOBO-
TO BEJIUKOTPYIIOBOTO YTPHMAHHS B KO-
PIBHHKaxX KapKacHOTO THILy i3 MeTale-
Bux koHctpykiiii (Collier et al., 2017;
Schiller et al., 2014). V tBapun 3a Bu-
COKOI TeMIIepaTypH MOBITPsI, IO BIITKY
gacTo nepesuurye 27 °C, TOOTO BEpXHIO
KPUTUYHY MEXY TEPMOHEUTPaIbHOI
30HU 3HIDKYETBCS PE3UCTEHTHICTh Opra-
HI3MY, MOPYIIYEThCS TEIUIOOOMIH, 3pO-

CTa€ YacToTa JUXAHHS Ta ITyNIbCY, CIO-
CTEpIraeThCs BiJ €MHHUI CHEPreTHYHUN
OanaHc, 30UTbIIYEThCS BMICT TOPMOHIB
[IMTOIOAIOHOT 321034, BHHUKA€E PECITi-
paTOpHHI ANKAII03 BHACIIIOK TilepBEH-
TUILSIII JIETeHb, MOCHITIOETHCS €KCKPEIIis
OikapOOHATIB, 3MIHIOETBCSA TIOBEIIHKA,
3MCHIIIYETHCSl CIIOKUBAHHS KOPMY Ta
MOJIOYHA POIYKTUBHICTH KopiB (AKyuz
et al., 2010). 3a TpuBasnoi aii BUCOKUX
TEMITepaTyp HOBITPs y TBAPHUH CIIOYATKY
BUHHKA€E TEIUIOBUH CTpeC, a IOTIM Te-
IUTOBUI ynap, BHACTIZOK IeperpiBaHHs
opranismy (Collier et al., 2017).

V TBapuH 3a HM3BKOI TEMIEpaTypH
MOBITPsI, IO SIKOI BOHU aJaNTyIOTHCS
Kpaiie, HiK JI0 BHCOKOi, IMiJBHIIY€ETh-
csl TPOMYKINS TeIUla B OpraHi3Mi 3a
PaxyHOK CTHUMYJIILII peaxiii oOMiHy
PCUYOBHH, IO NPU3BOAMTH 1O TIepe-
BUTpAT KOPMIB 1 3HMKEHHS MPOIYK-
tusHocTi  (Angrecka & Herbut, 2015;
Dybyrov, 2013). V tBapuH 3a TpuBaioi
Jii BiI'€MHOT TeMmIeparypyd MOBITpPS
y TPHUMIIICHH], 10 HWKYa KPUTHYHOT
TOYKH TEPMOHEHTPATBHOI 30HH, BUHH-
Ka€e XOJOIOBHHU CTpec, 3a SIKOTO IOpy-
IIYIOTHCS MIPOIIECH TEIIO00MiHY, 0OMIiH
PEYOBHUH Ta 3MIHIOETHCS] TOPMOHAIBHHAN
CTaTycC, KIHIYHAN CTaH KOPiB, 3pOCTAE
KUTBKICTh TPOCTYIHUX 3aXBOPIOBAHb,
ocobmuBo monoansika (Chornyi, 2003;
Molodkovets & Zakharenko, 2017).

[MornepeiHIMU  TOCHTI/PKEHHSIMUA  BCTa-
HOBJICHO, III0 y KOpIBHHKAaX KapKAaCHOTO
THITY 13 METAIICBUX KOHCTPYKIIIH 32 HU3b-
KOI TeMIlepaTypd 30BHIIIHBEOTO MOBITPS
3HIDKYETBCSI TEMIIEpaTypa IIOBITps, BHY-
TPIIIHBOrO OONATHAHHS, & TAKOX ITi/IIOTH,
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/loboea nosediHka ma memnepamypa mina AaKMy4UX Kopie 30 HU3bKOi memnepamypu ...

KOpMY, BOJIH, TIOBEPXHi OOKCY JUIs BifTIO-
YUHKY JTAKTYIOUUX KopiB. OmHAK, HE IUB-
JSTYHUCh Ha OJCpYKaHi JIaHI 3aJTHIIAIOTHCS
HE JI0 KiHIISl 3’ICOBAHUMU TIUTAHHSI 3aJICK-
HOCTI TIOBE/IIHKH Ta (Pi3HUHOT TepMopery-
TSI Y BECOKOIPOTYKTUBHUX JIAKTYFOINX
KOpiB 3a ix Oe3mnpuB’s3HO-00KCOBOMY
YTPUMaHHI Y KOPIBHUKAX KAPKACHOTO THITY
32 HU3BKOI TeMITepaTypH TIOBITPSI.

Mema po6omu — NOCTITUTH TEM-
neparypy HOBITps, TOBEOIHKY Ta IH-
HaMIKy TEMIIEpaTypd IIKIpH OKPEMHX
JUUSTHOK Tija JIAKTYIOUMX KOpiB 3a il
BiJl’€MHOI TEMIIepaTypu 30BHIIIHEOTO
MOBITPsL 32 0Oe3MpHUB’sI3HO-OOKCOBOTO
BEJIMKOTPYIIOBOTO YTPUMAHHS Y KOPiB-
HUKaxX KapKacHOTO THUILY.

Mamepianu i memoou
00CiONceHHS

ExcriepuMeHTH MpOBEICHO HA JIAKTY-
IOUMX KOpOBax B YKpaiHCHKIH MOJOUHII
komrmaHii ¢. Bermukuii Kpymine, KuiBcbkol
obnacri. [TpoBeneHo Tpu cepil ekcrepu-
MEHTIB. Y TIepImii cepii JOCTimKyBaIu
JOOOBY JTUHAMIKY TEMIICpaTypH MOBITPS
B KOPIBHHKY KapKacHOTO THITY i3 MeTalie-
BUX KOHCTPYKIIiH 3a BiI’€MHOI Temmepa-
TYpH 30BHIIIHBOTO MOBITPST  (B3UMKY).
BrumiB HE3BKOT TeMIIepaTypH IMOBITPs HA
JAKTYIOUUX KOpIB, BUBYAIN y JPYTiil ce-
pii Ha TBapHHAX TONIITHHCHKOI HOPOIH,
2-3 yaxrariii, 3 MOJIOYHOK MPOTYKTHUB-
HicTio B cepenabomy 9100 kr Mooka 3a
nakrartito. KopiB mepioi JoCiiaHoi rpy-
MM, B KUTbKOCTI 246 TOJiB, yTPUMYBaIH
y CeKmil KOpiBHHKA KapKACHOTO THITY
i3 MeTaneBuX KOHCTPYKIIH, 3 po3Mipa-
mu 316x38x11 M, mo po3paxoBaHUI Ha
1000 romi, mo 250 y TeXHONOTIuHii Ipy-
mi. [omyBam KopiB KOPMOBOIO CYMIIIIIITHO
(cunoc KyKypym3siHUM, CIHO, KOHIICHTPO-
BaHi kopmu, BAJT) i3 KOPMOBOTO CTOIIY, a
HAIyBaJId i3 TPYIOBUX aBTOHAITYBAJIOK,
o0 3a0e3MeYyBajIo BUTbHUNA JTOCTYI TBa-

PHH 10 KOpMY Ta BOIOH HPOTSATOM JOOM.
ExckpeMeHTH 13 MPUMILICHHS BUIAISIIHA
komOiHoBanuMm criocooom (Flash-flume),
SIKUH TTOETHYBaB MEXaHIYHE 3rOPTaHHS Ta
X TiIPO3MHUB TPU pasd Ha 00y i yac
JIOTHHS KOPiB. MIKpPOKIJIIMAT Y KOPIBHHUKY
3a0e3reuyBaBcsl OULTXOM HAIXOMKCHHS
YICTOrO IMOBITPS Yepe3 OiuHi IITOpU Ta
BOpPOTA, a BUJAJICHHS BiANPALOBAHOTO —
4epes BUTSDKHI KaHaud. [1orma miuiory B
CeKLii Ha OHY IOJIOBY CTaHOBMIIA 7,5 M2,

KopiB apyroi gociiziHOi Tpynuy Kijib-
kocti 180 ToOJNiB yTpUMYyBAIM y CEKILl
0e3MpHB’SI3HO, ajle B 1HIIIOMY KOPIBHHUKY
KapKacHOTO THUITY i3 METaJICBHX KOHCTPYK-
i3 posmipamu 313x31,7x9,4 M, po3pa-
xoBaHoro Takoxx Ha 1000 romis. Y mpomy
KOPIBHFIKY, 5IK 1 B IIEPIIIOMY, JTaKTYIO4i KO-
POBH MaJi BUIBHHH JOCTYII IO KOPMY Ta
BOJIH IIPOTSITOM JIOOU. Y TPUMYBAJIN KOPIB
0e3MpuB’sI3HO 3 HAIAHHAM BIIIIOYHHKY Y
ookcax. Croci0 BUIAJICHHS €KCKPEMCHTIB
Ta 3a0e3MeUeHHs] MIKPOKIIMATY Y IpyTo-
My KOPIBHHUKY OyJIH TaKi , SIK 1 B IepIIO-
My MpuMmiItieHHi. [1iorma miyiory y cexiii
3a yIpuMaHHs Kopi cranosmwia 10 M? Ha
OfiHy TOJIOBY. BrumiB Hu3bKOI (Bim’eMHOI
) Temreparypd IOBITPS Ha IIOBEIIHKY
JAKTYIOUMX KOpIB, IO 3HAXONIIHACS B
CEKIIISIX MEPINOro 1 PYroro KOPIiBHUKIB,
JIOCIKYBAJIH TICIIST TPEThOT T0OU 3 To-
YaTKy Aii JaHOTO TapameTpa MIKpOKIi-
MaTy, IIUIIXOM OIHOYACHOTO IMiIPaxyHKy
KUTBKOCTI TBApWH, SIKi CIOXXHBAIA KOPM
a00 BOIy, BIANOYMBAIIM JIeKa4U Y OOKCi
a00 CTOSIYH, PyXaIUCh CEKITIET0 O IIOCTIH 1
JICB’SITIi TOJIMHI PaHKY, B O01THFO TTOPY — O
121 15 roaumni 11, yBedepi — o 18 1 21 ro-
JIMHI, & TAKOXK Y HIYHKH Yac — 0 24 1 TpeTiit
romuni (Bondar, 1989).

VY Tperiit cepii TOCTimKyBaIH TEMIIe-
paTypy HIKIpH OKPEMHX JUITHOK Tija JIaK-
TYIOUMX KOPIB 32 il HU3bKOI TeMIIeparypu
HOBITPsL. I3 TBapWH, IO 3HAXOMMIUCH B
PI3HHX CEKIISIX MEepIIoro i IPyroro Ko-
piBHMKa Oys10 BimiOpano o 10 jakTyroumnx
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KOpIB-aHAJIOTIB, 3 SKUX C(OPMOBAHO JBi
JociiaHi rpynu. Temmeparypy pi3HHX -
JISTHOK TTOBEPXHI TiJIa y JIAKTYFOUHX KOpIB,
BiMIOpaHUX IS CKCTIIEPUMEHTY BH3HA-
YaJd Ha TOJIOBI, IIMI, TPYIHIA 1 Ta30BiH
KIHIIIBKAX, TyJyOl Ta MOJIOYHIM 351031 3a
JIOTIOMOTOI0 OE3KOHTaKTHOTO TEPMOMETPA
Termospot, dipmu Laserliner (Himeutmna)
y pi3Hi nepioau 106w, a came o 9, 12, 15,
18, 21, 24, 3 i 6 roguni (Zaharenko et al.,
2012). Bci ekcriepuMeHTH TPOBEICHO 3
JIOTPUMAHHSIM BUMOT OI0ETHKHU Ta I'yMaH-
HOTO BIi/IHOIICHHSI /IO TBAPHH.

Pesynbrari  gocmipkeHb  00poOieHO
craructuyno, (Kokunyn, 1975) 3 Buxopric-
TaHHSAM KOMIDIOTEPHOI TEXHIKM Ta Mpo-
rpameoro 3ade3nedents Microsoft Excel.

Pesynvmamu docnionenns
ma ix 062060peHHs

Binomo, 1o Temmeparypa IIKipH €
BOXJIMBUM ITOKa3HUKOM TIporecis  (i-
3MYHOI TEPMOPETYIIAlii y TBapHH, sKa
3a0e3rnedye Termo00MiH MiXK OpPraHi3MOM
1 HABKOJIMIIIHIM CEPEIOBHIIEM 1 MOXKE
3HAUHUM YWHOM 3MiHIOBaTUCs. Peakuis
JAKTYIOUMX KOPIB HA HU3BKY TEMIIEpaTy-
Py TOBITPsT KpiM 3MiHH PsIOy (i3ionorid-
HUX TIPOLIECIB B OPraHi3Mi IPOSIBISETHCS
y 3HIDKCHHI TEIUIOBIIa4i B HABKOJIUIITHE
CCPEIOBUIIEC IUIIXOM 3BYXEHHS KpO-
BOHOCHUX CYAWH UIKipH, ITOTOBIICHHS
i OCHOBHOTO IlIapy, 3MIHOK TyCTOTH
BonocsiHoro  mokpuBy  (Dibirov, 2013;
Angrecka & Herbut, 2015).

BcTaHOBIIEHO 3a7EXKHICTh IUHAMIKU
TeMIIepaTypu TOBITPS y KpymHOraba-
PHUTHHX KOPIBHHKAX KapKaCHOTO THITY
13 METaJeBUX KOHCTPYKIIiH, OCHAIICHIX
IITOPaMH BiJ IHOTO (paKkTOpy 30BHIMI-
HBOT'O CEPEIOBUIIA, HE TUBIITIHNCH HA BE-
JIMKY KUTBKICTh MOTOMNIB’SI B IPUMIIICH-
Hsix (6rmu3pko 1000 romis). OcobmnuBo 1ie
XapaKTepHO JUTSI TEMIICPATypH MOBITPS Y
MIEPIIOMY KOPIBHHKY O 24 1 TpeTiii roau-

Hi HOY1 1 0 6 TOAMHI paHKy, KOJH ii 3Ha-
YeHHs 3HIKYBaJIOCh JI0 HHKHBOI MEKi
30HH KOM(OPTY UIs BUCOKOIPOILYKTHB-
HUX JIAKTYFOYHX KOpPiB, CTAHOBJITYH Bif-
nosiHO 0,24; 0,011 -0,39 °C nopiBHsIHO
3 maHuMu o 15 roauni aus (Tabm. 1).

Ile CBim4MTH PO MOPYIIEHHS Te-
IUIOBOTO OallaHCy y KOPIBHUKY KapKac-
HOT'O THIIy 13 METaJeBHX KOHCTPYKIIiI
3a BiJI’ €MHHX 3Ha4€Hb TEMIIEPATYPH 30-
BHIIIHLOTO IOBITPsl, HE JWBIITYNCH HA
[MOBHE 3allOBHEHHs OY/IiBJIi TBapUHAMH.
B iHmwuit yac 100u Temreparypa Mosi-
TPsI B IEPIIIOMY KOPIBHUKY HE BUXOJIMIIA
3a MEX1 KpUTHYHHUX 3HAYEHb, 3MIHIOBA-
nack Big 3,1 °C o 21 romuHi Bewopa J10
9,7°C — 0 12 ronuHi 1HsA, Oyiia 3HAYHO
BHIIOIO, HIXK BHOYI, 1[0 KOPETIOBAJIO 3
TEMIIEPATYPOIO 30BHIIIHBOTO MOBITPSL.

3aneKHICTh TEMIepaTypH MOBITPS
B KOpIBHHMKY KapKacHOTO THIIy Bij Iia-
paMeTpiB  30BHILIHBOTO CEpEIOBHIIA
OyJI0 TAKOJK 3apEECTPOBAHO 1 B IPYrOMY
KOpiBHUKY. BcTaHOBIICHO, 110 TemIepa-
Typa TMOBITPS Y UOMY KOPIBHHKY 3Mi-
HIOBaJach NMpoTsaroM ao6u 3 -2,6 °C 1o
2,79 °C. Lleii moKa3HUK Yy BCi 4aCOBI I1e-
pioaM JOCTIDKCHb BUSBUBCS HUXYUM
3a KPUTUYHI HOTO 3HAYEHHS IS JaKTy-
FOUMX KOPIiB, Ha BIIMIHY BiJi TMEPIIOTO
KOpIBHHUKA, 1[0 00YMOBJICHO, HMOBIPHO,
HE IIOBHHM 3allOBHEHHSIM TBapHHAMHU
OymiBmi (nuB. Tabm.1).

Kpim Toro temmeparypa moBiTpst y
JPyroMy KOPIBHHMKY y BCl Tepioau J0-
CHIIIKEHb BHSIBUIIACH 3HAYHO HUIKYOIO,
HDK aHAJOTIYHHN TOKa3HUK MIKPOKIIi-
MaTy y TepIIoMy KOpiBHHKY. BcTaHoB-
JICHO, III0 TeMIeparypa IOBITPs y Ipy-
rOMy KOPIBHHKY B CEPEIHBOMY 3a 100y
cragoBmwia 0,17 °C, mo BUABUIOCH HA
4,43 °C HIKYAM HIXK Y TIEpIIOMY.

Omxe, Temrieparypa HOBITPS Y JI0CIi-
JDKYBAHHMX BEJIMKOrabapuTHHX KOPIBHAKAX
KapKacHOTO THUITy 3aJICKHUTh Bil 30BHIII-
HBOTO CEPENIOBHIIIA, a Ti 3HAUCHHS B HIUHI

124 | ISSN 2663-967X

YKpaiHCbKMI 4aconmnc BeTepMHapHNX HayK

Vol. 11,Ne 1, 2020



/loboea nosediHka ma memnepamypa mina AaKMy4UX Kopie 30 HU3bKOi memnepamypu ...

1. lo6oBa nuHaMika TeMIepaTypH NMOBITPs y KOPIBHUKY KapKACHOI0 THILY
32 HU3bKOI TeMIlepaTypH 30BHIlIHBOro noBirps, °C,M+m,n=9

[epion mocmiukeHHs Temmneparypa nositpst
(wac no6u,rox.) KOpPiBHUK 1 KOpIBHUK 2
0,01 + 0,55* -1,31 +0,15*
6 -0,39 + 0,54* -2,62 +0,18*
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*
VY cepenHpoMy 4,60 0,50 0,17 £ 0,35**

Ipumirtka: *- pisauis gocrosipaa (P < 0,05) mopiBHSHO 3 TOKa3HUKAME TEMIIEPATYPH HOBITPS Y
TEPILIOMY i IPyroMy KOpiBHUKY O 15 roauHi, 1BomMa — MOPIBHSHO 3 TIEPIINM KOPIBHUKOM

Ta BpAHIIIHI TOJIMHM 32 BiJ’€MHOI TeMIIe-
paTypH 30BHILIHBOTO MOBITPS 3HIDKYETHCS
JI0 KPUTHYHUX BeJM4nH. J171s 3a0e3nedcH-
HSl HAJISKHOT TeMITepaTypH MOBITPsI Y KO-
PIBHHMKAX KapKacHOTO THITY 13 METaJeBHX
KOHCTPYKIIIM 3a BiI'€MHHX TEMIICpaTyp
30BHIIIHBOTO  CEPEIOBMINA  HEOOXITHO
JIOTPUMYBATHUCh HOPM 3allOBHCHHS TIPH-
MIIICHHS TBApUHAMH, IO 3a0C3MCYNTh
OITUMAJIGHUI TETUIOBHI OataHC OyIiBIIi.
JoCmipKeHHsT IUHAMIKA TeMIepa-
TYPH IIKIPH PI3HHUX TUITHOK TiJa JaKTy-
FOUHMX KOPIB MPOTATOM JOOW IMOKa3alio,
[0 BOHA 3AJIGKHUTh Y KOPIBHUKY Kap-
KaCHOTO THITY 13 METaJICBUX KOHCTPYK-
i BiJl TEMIIEPATyPH MOBITPS Y OyIiBIIi.
VY aKTyIO4HX KOPIB, IO YTPUMYBAIUChH
y TepuioMy KOPIBHHKY, TeMIIepaTy-
pa MKIpH B IIJISHIN TOJOBH MPOTITOM
10o6u 3miHroBanacst 3 16,7 mo 25,7 °C
1 BUSBMIIACS HIDKUOI0 0 21 romuHi Ha
8,9°C mnopiBHSHO 3 aHAJOTIYHUMH I10-
KasHukaMu o 15 rommui gus (Tadm. 2).
VY HiYHI TOIWHH TeMIlepaTypa MIKipyu B
JITSIHIN TOJIOBH JIAKTYOUUX KOPIB MiJI-
BurryBaiack 10 20,0°C o 24 roauHi i 10
20,8°C o 3 roauHi HOYI, @ MOTIM 3HHKY-

Basiach j1o 18,1 1 16,6 °C BiamosigHO 0
6 1 9 romuni panky. OcTaHHE, HMOBIpPHO,
[IOB’SI3aHO 13 3HAYHMM HaIXOMKCHHIM
XOJIOJTHOTO TIOBITPS B KOPIBHUK BPaHIIi B
pe3yabTari MPOBEICHHS TEXHOIOTTYHUX
oreparliif, a came TOIIBI Ta BUAAJICHHS
eKkcKpeMeHTIB. Cepe/lHE 3HAYEeHHS TeM-
neparypy MIKipd TOJOBU y JAKTYFOUYHX
KOpIB y MEPLIOMY KOPiBHHKY IPOTATOM
Jo6u cranosuio 20,2 °C.

TeMmmepaTypa MKIpH B JTJISTHIN TIHT
JIAKTYIOUMX KOPIB 32 HU3BKOI TeMmIlepa-
TYpPH TOBITPSI B MEPIIOMY KOPIBHUKY
BHSBIJIACEH JIEIIO BUILOK 332 aHAJIOTIYH1
IMOKA3HUKW HA MINSHLI TOJOBHU 1 0CO-
OJMUBO TI'pyAHOT KIHI[IBKM TBapuH. Llei
MOKAa3HUK B JUISHII IIUI TBapHH OYB
HumuM o 18, 21, 24 romuni Bedopa i
HOYl B cepelHboMY B 1,2 pasa, a MmotiM
3pic Bpani o 6 i 9 mopiBHIHO 3 aHATO-
TYHAMH JJAaHUMH B 001HIO opy o 12 i
15 ropuni. CepenHst TemrepaTypa MiKi-
pH B AiIsHIN 1Ml BUusiBHiack Ha 3,9 °C
BHIIIOI0, HIXK Ha IMMOBEPXHI TOJIOBH.

[ToniOHY 3aKOHOMIPHICTB MO0 TEM-
riepaTypu HOBITPs B KOPIBHUKY Ha TEMITE-
parypy IIKIpY Yy JIAKTYIOUHX KOpIiB BCTa-
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HOBJICHO Ha TPY/IHIH 1 TA30BUX KiHIIIBKaX.
IMokazaHo, 1O Temmeparypa IIKipu Ha
JUISHIN TPYJAHOT KIHIIBKH JIAKTYFOUHMX
KOpIB, SIKHX YTPUMYBAJIU B [IEPIIOMY KO-
PIBHHKY OyJia HIK4YOK0 BBedepi o 18 ta 21
TOJIMHI Ta B HIYHY TIOpY — 0 24 i 3 rojiuHi,
HIX el TOKa3HKK BJICHB, SIK 1 TeMIiepary-
pa MoBiTps y BKa3aHi mepioau 106u (uB.
taom. 1, 2). Omxe i3 3HIKCHHSAM TeMIIe-
partypH MOBITPs B KOPIBHHKY, OCOOJIHBO B
HIYHI Ta BPaHIIIIHI TOMWHU 3aPEeECTPOBAHO
3HAYHE MAiHHS TEMIEPATYPH HIKIPH HA
TPYIHIHA KIHIIBIN JAKTYFOYHX KOPIB MMO-
PIBHSIHO 3 aHAJIOTTYHUMU TTOKA3HUKAMH Y
TBapuH BIEHb (Ta0iL. 2).

[NoniOGHy 3aKOHOMIPHICTH BCTAHOBIIE-
HO 1 [IOJI0 TEMIIEPaTypH IIKipH HA JIUTSTH-
i Ta30BOI KiHIIIBKH y JIAKTYIOUHX KOPIiB
3a HU3BKOI TemIlepatypu HOBIiTps. Sk i
Ha TPYIHIA KIHIIBII TeMIieparypa IiKi-
M Ha JIISHITN Ta30BO1 KIHINBKH Y KOPIiB
Oyia HU3bKOO BBeuepi 0 18 1 21 roauHi i
BHOYI 0 24 1 3 TO/MHI JTHS, a TAKOX BPaH-
1110 6 TO/IMHI, TTOCTYTIOBO ITiABHIIYIOUHCH
09, 12, i 15 roguni aus (muB. Tadm. 2).
CepenHe 3HAYCHHS TEMIIEPATypH IIKipU
Ha JIJISHIN Ta30BOi KIHIIBKU MPOTSIOM

nobu cranopwio 16,9 °Ci Oyno anamo-
TIYHUM, SIK 1 Ha TPYIHINA KIHIIBIII.

Binbin cTanow BUSBHIACH TEMIIEpa-
Typa Ha JUISHII IIKIpU TyayOa JIaKTy-
FOUMX KOpIB, HE JUBJSYUCH HA CYTTEBI
3MIHH TEMITEPATypH MOBITPSI B IEPILIOMY
KopiBHUKY. Temmeparypa 1mkipu Tyiyoa
JIAKTYFOYHMX KOPIB B CEPETHHOMY 3a 100y
cranoBwia 24,2 °C, TiBUIIYIOYHCH 3
22 °C 0 24 roguui i1 go 27,7°C o 12 ro-
muHi (muB. Ta0n. 2). Comin BigMITHTH,
110 3 AeB’sATol roguHu ausa 10 18 roau-
HU Beyopa TeMIleparypa HIKIpu Tyiyoa
JIAKTYFOYMX KOpIB Oylla B CEepeIHbOMY
Ha 4,1 °C BUIIOI0, HIX Yy HIYHI TOJMHH.
Cepenust TemIieparypa MIKipH Ha JTiJISTH-
i TyJayOa JaKTyFOUYHX KOPIB CTAHOBHJIA
24,4 °C, 1 Oyna 3HaYHO BHIIOIO 33 aHa-
JIOTIYHI MMOKA3HUKHU Ha OUISHII TOJIOBH,
M1, TPY/IHIH 1 Ta30BIi KiHIIIBKaX.

KiniHiyamii craH MOJIOYHOI  3aJI03H
KOPIB OLIHIOIOTh 3a MOKA3HHUKOM TeMIIe-
patypH, ska 3HAYHO 3pOCTa€ MijJ yac il
3aXBOPIOBAaHHS. BCTaHOBIICHO, IO TEM-
meparypa IOKIpH Ha AUDTHII MOJIOYHOL
3aJ103H JIAKTYFOUHUX KOPIB TIPOTATOM JIOOH
sminroBanack Big 21,2 no 30,7 °C i 6iib-

2. TemnepaTtypu mKipu pisHHX JiISHOK TiJIa JIAKTYIOUHX KOPiB 32 HU3bKOI
TemmnepaTypu noirpst (kopiBauk 1), °C,M+m, n =5

Hepiox xo- Jinsuka Tina

CIIIKCHb

(uac 100w, - — TpyIHa Ta30Ba n— MOJIOYHA
FOI[.) KIHI[IBKa KIHI[IBKa 3aJ103a

9 16,67 +1,73* | 2593+248 | 2050+2,99 | 2043+2,07 | 2597+091 | 2853+1,22

12 23,03+059 | 27,67+0,70 | 20,07+2,29 | 1950+4,40 | 27,73+0,29 | 27,00 +2,08

15 25704231 | 2717+063 | 21,77+1,11 | 2327+135 | 2693+057 | 30,70+0,76

18 20,17+195 |21,83+1,08* [ 1217 +1,91* | 1397 +3,83* | 2520+ 051 | 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* [ 1357 +0,96* | 17,50 +0,80% [ 22,03+0,11 | 24,77 +1,55%

3 20,80+092 |22,10+1,35* [ 1397 +0,23* | 1590 + 0,44* | 2217 +051 | 22,77 +0,95%

6 1807+2,08 | 2343+1,81 |1387+2,07* [ 13,83+ 154* | 2247+1,06 | 23,23 +1,39%

zbf)jfyeﬂ‘ 20,16+163 | 2405+1.26 | 16,04+1,69 | 1688+1,96 | 2440+0,68 | 24,87 +1,29

Ipumirka: *- BuporiaHa pisauis (P <0,05) nopisrsiHO 3 nanumu 0 15 romusi aHs
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II0F0 MIPOFO 3aJIeKala BiJl peXKUMY JIOTH-
HS1 KOpIB, HIXK BiJl TEMIIEpaTypy TOBITPS
B KOPIiBHUKY. Tak, IMicysi BpaHIIIHBOTO J10-
THHS KOpIB TeMITepaTypa MIKipH MOJIOYHOI
3a51034 0 9 TOAMHI paHKy OyJia BUILOO B
1,3-1,4 pa3a, HiX y BedipHi TonuHu o 18
i 21 romuni (Tabm. 2). CtabiipHO BHCO-
KOIO 3aJIMIIANiach TEMIIepaTrypa MIKipH
MOJIOUHOT 3aJ103U y KopiB 1 o 12 ta 15
TOJIMHI JIHS, & TICJIA BOTO 11 3HAYCHHS Y
JIAKTYIOUNX KOpIB 3HAYHO 3HIKYBAJIaCh,
0co6mrBo 0 18 romuni (ma 9,5 °C). Ilic-
JISl BEUIPHBOTO JIOTHHS KOpiB 0 21 ToamHi
TeMIleparypa MKIpy Ha JUISTHII MOJIOY-
HOI 32J1031 BUSIBUJIACH TAKOXK HIDKYOIO HA
10,0°C,024-na5,9, 03 noui—na 7,91
0 6 romuHi panky — Ha 7,5 °C MopiBHIHO
3 aHAJIOTIYHUM IOKa3HUKOM O 15 romuai
mast (ta0m. 2). Cepennst 1o6oBa Temiie-
paTypa IIKipx MOJIOYHOI 3aJI03U Y KODIiB
cranosuna 24,9°C 1 He BIIpI3HIIOCH Bij
AHAJIOTTYHOTO ITOKA3HUKA TYTyOa TBapHH.

OTxe, TOCIIIKEHHIMI BCTAHOBIIEH]
3HAYHI J0OOBI KOJIMBAHHS TEMIIEPATYPH
MOBITPSI B KOPIBHUKY KapKaCHOTO THITY
i3 MerajeBUX KOHCTPYKIIH, a TaKox
IIKIpH Ha PI3HAX AULTHKAX Tilla JIaK-
TYIOUHX KOPIB Ta BHUSBICHO iX 3B’S30K
3 TEMIIEPaTypoI0 30BHIIIHBOTO Cepero-
BUIIIA, @ MOJIOYHOI 3aJI031 — 3 TIPOLIECOM
NMOiHHS TBapuH. 3HIDKCHHS TeMIIepa-
TypH WIKIPW Ha PI3HUX JUISHKAX Tijia
JIAKTYIOUMX KOPiB, HMOBIPHO, € peakiii-
€10 Ha BII'€MHY TEMIIEpaTypy MOBITPs
B KOpIBHUKY 1 BHHHKA€ SIK pPE3yNbTaT
3MEHIIICHHS TEIUIOBIAIa4Yl B OpraHizMi
3a paxXyHOK 3HIDKCHHS HAIIOBHIOBAHO-
cri kpoBonocuux cynus (Dibirov, 2013;
Dybyrov, 2013).

Bkazanuii BHUCHOBOK IIIOJIO 3aJI€XK-
HOCTI TeMITEpaTypH IIKipH HA OKPEMHX
JUISTHKAX Tija y JIAKTYFOYUX KOPIB Bij
il 3HAYEHb Y MOBITPI MIATBEPHKEHO pe-
3yJlbTaTaMH JOCIHIIKCHb Ha TBapHHAX,
IO YTPUMYBAIHCH Y 1HIIOMY IOIiOHO-
MY KOPiBHUKY KapKaCHOTO THITY.

IMokasaHo, 1110 1000Ba TemMIeparypa
HIKIPY B [UISHII TOJIOBH JIAKTYIOUHX KO-
pIB 32 yBECh HEPiOf TOCIIIHKEHb MpaK-
THYHO HE 3MIHIOBAJIACh, 3aJIHIIAIYHCH
cranoro B Mexax Big 14,3 mo 17,0 °C,
HE IUBJISTYKMCh HA T€, 10 TeMIeparypa
MOBITPSI B KOPIBHUKY MPOTSTOM JO0H,
3HIKyBanack 110 -2,6 °C (tabun. 3).

3HWKEHHS HIYHOI TEMIIepaTypH II0-
BITPsSl B IPYIrOMY KOPIBHUKY O 3 TOIHHI
1m0 0 °C i o 6 ronuni panky mo -0,39 °C
MIPaKTUYHO HE BIUTMBAJIO HA il 3HAYCHHS
Ha IIKipi FOJIOBHU 1 CTAHOBHJIO BiTIOBI/I-
Ho 14,67 1 14,3 °C.

Temmeparypa MIKipy B JIISHIN IAT
y JaKTYIOUHX KOPIiB 32 HU3bKOI TeMIie-
parypu HOBITPsl B APYroMy KOPiBHHKY
TaKOXK HE 3MIHIOBAJIACh POTIATOM 100U
i OyJa HaWHMKYOK O 3 TOAMHI HOYI, a
HaMBHIIOK — 0 6 roauHi paHky (auB.
tab6i. 3). OmHak B JeHHI Ta BEYipHi T0-
JIUHY TIeH MOKa3HUK (i3UYHOT TepMope-
TYJISMIT Y TAKTYIOYHX KOPiB OYB BUIINM,
HIXK TeMIlepaTypa IIKIipH B IUISHIN TO-
noBu. IIpu 1bOMY CJIiJ 3a3HAYKTH, IIO
TeMIeparypa MIKipyd B JUISHII AT y
KOpIB, SIK 1 Tyiny0a BUSIBUIACH 3HAYHO
BHIIOI0 B cepepHboMy Ha 6,2 1 4,3 °C
MOPIBHSHO 3 aHAJIOTIYHUMHE TOKa3HHIKA-
MU IIKIpU TPYAHOT 1 Ta30BOi KiHIIIBOK.

Temmneparypa IWIKIpy B IUISHIN TPYII-
HOI KIHIIIBKH Y KOpPIB 32 HU3BKOI TeMIIe-
parypu TOBITPsl y CEPEHBOMY CTAHOBH-
1al3,8 °C, nigpumiyrounch 10 18,1 °C o
12 romuni gust (muB. Tabm. 3). Cuig Big-
MITHTH, [0 TEMITEpaTypa IIKIpH B JISH-
i TPYAHOI KiHIIBKH Y JIAKTYIOUMX KODIB
MPOTATOM J00H y Pi3HI Hepiomu JOCi-
JOKEHB TIPAKTHYHO HE 3MIiHFOBAJIACK.

Temmepatypa MmKipy B JUISHII Ta30-
BOT KIHI[IBKH Y KOpIB, sIKi TiepeOyBain y
JPYroMy KOPiBHHKY, 32 HU3bKOT TeMIIe-
parypH OBITPS JACIIO BiIPi3HIETHCS B
AHAJIOTIYHOTO TMOKAa3HUKA TPYIHOT KiH-
IIBKH, 3HIDKYHOYUCH Y BEUIpHI Ta HiYHI
roguun g0 12,7 i 14,3 °C (ra6xn. 3). B
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IHIMUK yac 100, 0co0IMBO B OOiAHIO
nopy el MOKa3HHUK Yy JAaKTYIUHX KO-
piB 3poctaB j0 24,1 °C, 110 Koperoe i3
MI/IBUIICHHSIM TEMIICPATYPHU TOBITPS B
KOpiBHHKY. JloOOBa JrHAMIKA TeMIIepa-
TYpH HIKipH B JUISHII TylTy0a y JIaKTy-
FOUHMX KOPIB 32 [Ii1 HU3bKOT TeMIIepaTypH
MOBITPSI HE IIEPEBHINyBalla B Cepea-
HpoMy 3HadeHHs 21,8 °C i konmBanach
npotsiroM jgoou Big 19,7 mo 24,1 °C.
AHai3 pe3yJbTaTiB JOCIIKeHb MOKa-
3aB, IO TEMIIEpaTypa IMIKIpY B JIISHII
Tyny0a y JAKTYIOUYHX KOPIB MEHIIOH
MIpO0 3alieKalna Biji TeMIEepaTypH Mo-
BITPSl Y KOPIBHUKY 1 BUSBHJIOCH O1IBIII
cTalIIbHO0, HIXK 11 3HAYCHHS Ha MIKIipi
B JUIAHII rojoBU Ta 1mwmi. OneprkaHHi
JlaHi BKa3yIOTh Ha 31aTHICTH JIAKTYIOUX
KOpIB 32 HU3BKOI TEMIIEpaTypH MOBITPS
B KOPIBHUKY MiJATPUMYBATH BHIILY TEM-
neparypy TyiayOa Ha BiIMiHY BiJ rojio-
BY, U1 Ta 0COOIUBO KiHIIBOK.
BcraHoBII€HO, 110 TeMIeparypa IiKi-
PH B JUISHIN MOJIOYHOT 3aJI03H Y JIAKTY-
FOUMX KODIB, sIKi 3a3HABAIIN BIUTUBY HH3b-
KOI TeMITepaTypH MOBITPsI 1 3HAXOIIIIHCH
y IpyroMy KOPiBHUKY, BUSIBIJIACH, 3HAY-

HO BHILOIO MOPIBHSHO 3 1i 3HAYCHHSIMHU
Ha TrOJIOBI, 1M1 Ta KiHIIBKaX.

CepenHe 3HAYCHHS IIHOTO MOKA3HU-
Ka y JIAKTYIOUHX KOPIB BUSIBUIIOCS BH-
M y 1,6 pasu mopiBHSIHO 3 aHATIOT1Y-
HUMHU JIAHUMH [IKIpH TOJI0BH, y 1,7 pasza
— rpynHoi, y 1,5 pa3a — Ta30Bo1 KiHIliB-
KH 1 HE BiJPI3HSIOCS BiJl TEMIIEpaTypu
HIKipH TyimyOa.

Cuin TakoXK 3a3HAYUTH, IO TEMIIepa-
Typa LWIKIpH B JUIAHLI MOJOYHOI 3271031
Y JIAKTYIOUUX KOPIB, IO YTPHMYBAJIHCh
y JIpyroMy KOPIiBHHKY, K 1 y TBapuH
MEepIIOT0 KOPIBHHUKA  ITiBUIYBATACh
nepen OTHHSM Ta Iiciist Hporo. [Ipo me
CBIIYATh PE3yNIBTATH JIOCIIIKCHB HOTO
MMOKa3HUKa Y JIAKTYFOUYHX KopiB 0 12, 15
1 18 romuHi 100U MOPIBHSIHO 3 PE3yIib-
TaTaMu JOCITI/DKCHb Y TBapHUH ITiJ] 4ac
BIJIMOYMHKY Y OOKCaX B HIUHI TOJHHH.

OTxe, TPOBEOCHUMH OCIIKEH-
HSIMH BHSBJICHO 3QJIC)KHICTH TeMIIepa-
TYpH IIKIpH Ha PI3HHUX AUISHKAX Tija
y JaKTyIOUdUX KOpiB BII TeMIeparypu
30BHIIIHBOTO 1 BHYTPIIIHBOTO MOBITPS
3a iX yTpUMaHHS B KOPIBHHKAX KapKac-
HOTO THUITy OCOOJHMBO 3a HU3BKUX 3HA-

3. TemmepaTtypa mkipu pi3HUX JUISTHOK Tijla JAKTYIOYHX KOPIiB 32 HU3bKOI
TemrepaTtypu nosirpsi(kopisuuk 2), °C, M+ m,n=5

Iepion no- Jinsnka Tina

CII1/1 KEHb,

gac 106m, S - TpyaHa Ta30Ba Tyny6 MOJIOYHA
rojl. KIHI[IBKa KIHITIBKa 3ajio3a

9 16,97 +1,56 | 21,43+1,26 | 12204223 | 12,00+ 1,14 | 21,43+2,03 | 21,87+2,96

12 1560+3,61 | 21,90+0,19 |18,07+161* | 24,13+4,13 | 21,93+0,72 | 29,17+0,96

15 16,50+ 1,03 | 1883+159 | 13504127 | 1883+1,95 | 20,67 +0,67 | 28,87 +2,54

18 16,60+ 1,87 | 18,13+0,70 | 12,87+1,07 | 14774181 | 20,73+125 | 21,47 +0,78*

21 17,03+1,25 | 20,90+ 146 | 1357+0,20 | 13,80+ 148* | 2370+ 159 | 2047 £0,71*

24 16,97 £4,09 | 1893+033 | 12,50+ 1,54 | 12,67+0,72% | 19,73+136 | 1697 +2,80*

3 1467027 | 17,93+1,05 | 12874029 | 14,27+0,62* | 22,43+133 | 22,97 +0,90

6 1433+188 | 22604227 | 1480+ 163 | 16,19+0,22 | 24,07+224 | 22,97 +2,65

zbf)fdp;ﬂ' 16,08+195 | 20,08+1,11 | 1380+1,23 | 1580+ 151 | 21,83+140 | 23,09+1,79

Mpumirka: *- suporiana pisauns (P < 0,05) nopisrsHO 3 qanumu 0 15 rogusi st
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YeHb JaHOTO MOKA3HUKA MIiKPOKIIIMATY.
Bkazani 3MiHHM TeMIlepaTypu MIKipH
y JIAKTYyHOUUX KOPIB 3a HU3BKHX 1 0CO-
OJIMBO BiJ’€MHHUX TEMIIEPATyp MOBITPS,
HWMOBIPHO, € pPeakIli€elo TBAPUH Ha 3Mi-
HY IOT0 (hi3MYHOTO (haKTOpy MOBITPS 1
3a0e3redye 3HIKCHHS IIPOLECIB TEIIOo-
00MiHY MiX OpPTraHi3MOM 1 MOBITPSIHUM
CEepEIOBHIIICM.

Peakiiiss akTyrO4Mx KOpiB Ha JIif0
HU3BKUX TEMIIEPaTyp MOBITPs 32 yTPH-
MaHHsI y KOPIBHHKAX KapKaCHOTO THITY
MPOSIBJIATIACH 3MIHOKO 1X TOBEAIHKH
npoTsiroM 106u. JIOCIiDKeHHSIMU BCTa-
HOBJICHO, IO 3HMKEHHS TeMIIEpaTypH
MOBITPS B KOPIBHHUKY BILTHBAJIO HA CIIO-

JKHBAHHS KOPMY JIAKTYIOUHMH KOPOBa-
MH [IPOTSITOM JI00H 38 BIIBHOTO JIOCTYITY
0 KopMOBOro croiy. He BukiroueHo,
IO Ha Iel TTOKa3HHUK BIUTMBAIH TaKOX
pSI €NEMEHTIB TEXHOJOTIYHOTO MpO-
necy. Haiibinpury KigpKicTs KOpiB — 65
TOJIB, SIKi CIIOKUBAJIKA KOPM 3apEeCTpO-
BaHO Y KOPIBHHKY ITiCJIsI IEPIIOTO 1 Ipy-
roro noiHHg 0 91 15 roauHi, o CKIIaJIo
26 % BiJx 3arajgbHOi KiJIbKOCTI KOPiB B
TeXHOJOT14HI rpymi. [licas BedipHbOTO
JIOTHHS 0 21 TO/IMHI KITBKICTh KOPIB, K1
CIIOKUBAIIA KOPM 13 TOMIBEIEHOTO CTO-
JIy, X0U JIEII0 3MEHIIMIach 10 47 romis
(19 %), ane Oyna 3HAYHO BHUILOKO, HIXK Y
HiuHI Ta BpaHimHi roguau (Tadm. 4).

4. IloBeainka JAKTYIOUHX KOPiB 32 HU3bKOI TeMIePaTypHu NOBITPs
(xopiBHuk 1), M+ m, n = 246

Tepion roci- EneMeHT noBeaiHKu
JoKeHb (98¢ | croscpa- BI/IIIOYHBAIOTH PYXaloThcs | I'IOTH | IEPEXKOBY-
200H, TOL) | jory, KOPM |  jeskaun crosuu | O CeKii BOLY FOTh KOPM
9 65 162 8 7 4 56
26 65 4 3 2 23
1 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
21 47 89 88 12 10 67
19 36 36 5 4 27
24 25 152 65 3 1 101
10 62 27 1 0,5 41
3 20 177 42 6 3 93
8 72 17 2 1 38
60 110 59 13 4 75
6 24 45 24 5 2 30
Y cepen- 43 133 56 9 4 78
HbOMY 17 54 23 4 2 32

Ipumitka: B Tabiuisix 4 1 5 B uncenbHUKY HaBEICHO KITBKICTh TOJTIB, Y 3HAMEHHUKY BiJICOTOK JI0

3araJbHOi KUTBKOCTI KOPIB y TEXHOJIOTIYHIN IpyTi
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[ToniOHy 3aKOHOMIPHICTH BCTaHOBJIC-
HO 1 111010 KUJIBKOCTI JIAKTYFOUHX KOPIB, SIKi
BianoynBanu B 6okci. [TokazaHo, 1Mo Haii-
OLJIbI1Ia KUTBKICTh JIAKTYFOUHX KOPIB 13 246
TOJIIB, IKUX YTPUMYBAJIH y CEKIIil IepIio-
IO KOPIBHHKA, HE JWBIISYKMCh HA HHU3BKY
TeMIIepaTypy TOBITPs, BiAMOYMBANIA Jie-
auu y OOKCI ITICIIST CIOXKUBAHHS KOPMY Ta
Bo. Tak, micyst BpaHIIIHBOTO JTOTHHS KO-
PIB Lieii oKa3HUK 0 9 romuHi ckiaB 65 %
TBApHH BiJ] 3arajbHOIO TMOTOMIB’S B TEX-
HoyoriyHii rpymi. ITicns mporo ix Kiib-
KicTh 0 12 roavHi JHS TaKOXK 3AIALLATIACH
Bucokoro (62 %), a moTiM 3MeHIIMIACh
OLIBIII HIK Y 2 pa3u Miclist 001AHBOIO JIOTH-
ust (Tabm. 4). OmHOYacHO 3 UM KUTBKICTh
TBAPHH, SIKI BUIMOYMBAIN CTOSTUH Y CEKITIT
30UIBIIIIAch 10 35 %. 3roxoM OUIBIIICTE
JIAKTYHOYMX KOPIB y CEKIl BiAMOYMBAIA
Jexadn y OOKCI, 1110 1 3yMOBHJIO 3pOCTaH-
Hi iX KiUbkocTi 10 149 romis o 18 roguui
Beyopa. Le ckano 61 % kopiB Bij 3araib-
HOI YHCEILHOCTI ITOTOMIB ST B TEXHOJIOTIY-
Hilt rpymi. [Ticis BedipHbOTO JOTHHS KOPiB
0 21 roauHi OUTBINICTH TBAPHH CIIOKHBA-
J1a KopM a00 BiJIITOYMBAIIA CTOSTYN Y CEKITIT
micyst Toxmiei. B HIYHI roqMHM Ta BpaHIli
TepeBaKkHa OUTBINICTh JIAKTYFOUMX KOPIB
HE JUBJITYMCh HAa HU3BKY TEMIIEpaTypy
TIOBITPsI BIIIOYMBAIIA JIEXKAUH Y OOKCI, 1110
cTa”HoBWIO Bianosiguo 152, 177 1 110 ro-
J1iB, 200 62 1 45 % BiAMOBIAHO Bif X YK-
CEJIBHOCTI Y CeKIIil.

BceranosiieHo, 110 He JUBISYKMCH Ha
HAsIBHICTh 3HAYHOT TUIOIIII IMi/JTOTH Y CEK-
i1 77151 JTAKTYIOUMX KOPiB, KA CTAHOBHJIA
7,5 M? Ha IOJIOBY, 33 HU3BKOI TEMIIEPATY-
PH TIOBITPsI Y KOPiBHUKY, IPOTATOM 001
HE CIIOCTEpIraid BUCOKY PyXOBY aKTHB-
HICTb. TBapWHM OLITBIIIE BiIOYHBAIIH JIe-
JKadK y OOKC1 a00 CTOSIUH Y CEKIIT 1 JIHIIe
y 3-5 % kopiB BijI iX 3arajibHOI KUTBKOCTI
B TEXHOJIOTTYHIN IpyIi pyxanuch (IuB.
tabn. 4). BogHouac y pi3Hi nepioau 106u
X KIIBKICTD 3ajIdIIajiach BIJHOCHO CTa-
OLIBHOO, ONM3BKO 4 %, HEe TUBIIAYUCH HA

MPOBE/ICHHS TEXHOJIOTIYHHUX OTepariiii —
po3maia KopMmy, JOTHHsI, BHIATICHHS eKC-
KPEMEHTIB, KOHTPOJIb KITIHIYHOTO CTaHy.
[I{om0 KITBKOCTI JIAKTYFOYMX KO-
piB, IO CIIOKUBAJIXA BOAY 13 TPYMOBHX
ABTOHAITYBAJIOK, TO BHSIBJIEHO, IO IEH
MOKA3HUK 3HAYHO 301IbIIyBaBCS MICIIS
CIIOKHMBAHHS KOPMY 1 CTAHOBHB B ce-
penaboMy 2 % Bij 3arajbHOT YHCIICH-
HOCTI IIOTOJIIB’SI Y TPYIIi, 3MIHIOIOUHCH
npotsarom 106u Bix 1 1o 4 % (tabm. 4).
KinbKkicTh  JTAKTYrOYMX KOpIB, SIKi
CIIOKUBAIH KOPM 13 KOPMOBOTO CTOIY, Y
JIPYTOMYy KOPIBHHUKY TIICJISl BPAHIIIHbOTO,
001THHOTO 1 BEUIPHLOTO JIOIHHS HE JWB-
JISTYUCh Ha HU3bKY TEMIIEpaTypy MOBITpS
craHoBmiIa BignosiaHo 27 %, 22 %123 %,
MPAKTUYHO HE BIJPI3HSAIOUKCH Bif iX 4H-
CEJFHOCTI 33 YTPUMAHHS Y TIEpPIIOMY KO-
piBHUKY (Tabn. 5). B iHmii mepiomu pocii-
JUKEHb KUTBKICTh TBAPHH, 5K CIIOXKHUBAIH
KOpM OyJ1a 3HAYHO MEHIIIO) 1 CTAHOBHIIA
Bin 5,5 10 20 % Bix iX 3araabHOI KUIBKOCTI
B TEXHOJIOT14HIH rpymi. He TuBissanch Ha
HHU3BKY TEMIIepaTypy MOBITPs OUTBHIIICT
JIAKTYHOYHX KOPIB, TIepeOyBarouH y CEeKIil
JPYTOro KOPIBHUKA, BIIITOYMBAIIA JICKATH
y 60oxci. Ix KimbkicTh 3Ha4HO 3pocTana 3 9
TOJIMHM paHKy 70 12 romuau st Ha 36 %,
a otiM o 15, 18 1 21 roguni craHoBUIIA
BignosigHo 47, 58 1 27 % Bix 3arajibHOL
KUTBKOCTI TBapUH B TEXHOJIOTIUHIN TPYIIi.
He nuBisunch Ha HU3BKY TEMIIEPATypy
ToBITPst 0 24 1 3 ToAMHI HOYi, OUTHIITICT
JIAKTYFOUHUX KOPIB Y JIPYTOMY KOPIBHHKY,
BIJIIIOYMBAIIA JIeKadH y OOKcax, a iX KiTb-
KICTh cTaHOBMJIA BinmosigHo 68 167 %.
OpneprkaHi JaHi CBiT4aTh Mpo BILIMB
HU3BKOI TEMIIEpaTypH IOBITPS HA IO-
BE/IHKY JIAKTYIOUHMX KOpIB, OCOOJIMBO
BJICHb, II[0 MPOSBISUIOCH Y 3HIDKEHHI
KUTBKOCTI TBapHWH, K1 BiIMOYMBAIOTH Y
OOKcax Jexauu 1 30iIplIeHH] THUX, SKi
BiAmounBaOTh crosun (tadm 5). Tak,
MPOTSIrOM 700 B OKpEMi 4acoBi TepMi-
HH KITBKICTh JIAKTYFOUHX KOPIiB Y JAPyTrO-
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5. IloBeainka JaKTyIOUUX KOPIiB 32 HU3BKOI TeMIepaTypu NOBITPs
(xopiBHuK 2), M+ m, n = 180

Tepion Enement noBemiHku
JIOCIIKEHD CHOKHBA- BIJITIOYMBAIOTh pyxa- - TIePEKO-
(ac 106w, rox.) I0Th KOPM | jreskaun CTOSTYU Iozngu?o BOZLy Bgo}g;:)

9 48 79 48 2 3 49
27 44 27 1 1 27
1 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
2 41 49 70 12 8 74
23 27 39 7 4 41
24 10 122 45 1 2 67
55 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

V cepennbomy
16 48 31 3 2 34

MY KOPIBHHUKY, SIKi BIZTIOUNBAJINA CTOSYH
y cekmii 30ubIyBaiack Big 22 % o 3
ronuHi Hovi 10 60 % o 6 romuHI paHKY.
B iHImI mepioau MOCIiPKEHb KITBKICTD
KOpIB, sKi BIAMOYMBAIA CTOSYH B OC-
HOBHOMY cTaHoBWiIa 25-28 %, miaBu-
nryrounch 10 39 % o 21 roauni Bevopa.

OTKe, BpaXxOBYIOUH Cepe/IHI 3HAUCH-
HS IOCIIIKEHUX EIEMEHTIB IOBEIiH-
KM JIAKTYIOUHX KOPIB MPOTSATOM H00H,
y JpyromMy KOPIiBHHUKY MOXHa 3pOOHUTH
BHCHOBOK, III0 3@ HU3bKOI TEMIIEPATypH
MOBITPS KUTBKICTh TBAPHUH, SKI BIAMOYH-
BAIOTh JIEXKAYH 3HMKYETHCS, & CTOSYH Y
ceknii — 30uIbmyeThes. logo mokas-
HUKa HasBHOCTI XYHKH Yy JAKTYIOYHX
KOpIB CJIiJ] 3a3HAYHUTH, 110 HOTO 3HAYCH-

Hi, ke craHoBwio 34 % Bix 3araib-
HOT KUIBKOCTI TBAPHUH y TEXHOJOTIYHIN
TpyIIi, BiAIOBIIaJI0 BCTAHOBICHIH HOP-
mi (30-33 %) i 3MiHIOBAJIACh MIPOTSITOM
no6wm Big 27 mo 41 % (ra6a. 5).

TakyuM 4MHOM 3a HU3BKO1 TeMIlepary-
PH 30BHIIIHBOTO 1 BHYTPIIIHLOTO TOBI-
Tps y JaKTYIOYHX KOPIB 32 iX yTpUMaHHS
Yy KOpIBHUKY KapKacHOTO THITYy 3MiHFO-
€TBCSI TOBCIIHKA, IO IPOSIBISIETHCS
30UTBIICHHSIM KiJIBKOCTI TBApHH, SIK1 BiJl-
MIOYUBAIOTH CTOSYH y CEKIii, 3MCHIIICH-
HSIM YHCEIBHOCTI TBApHH, IO JICKATh
y OOKcax, 1 XapaKTepU3yeThCsI HIU3BKOIO
TEMIIEPaTypOrO MIKipH OKPEMHX YaCTHH
TiJIa — TOJIOBH, TPYIHOI 1 Ta30BOT KiHIIi-
BOK, 1M1, Ty/Ty0a i MOJIOYHOT 3aJ103H.
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Bucnosexu i nepcnekmuéu

BcTaHOBIICHO 3aNEKHICTH TEMITepa-
TYpH TIOBITPS B KOPIBHHKAaX KapKaCHOTO
THITY i3 METAJICBUX KOHCTPYKIIIH Bifl TeM-
meparypy  30BHIIIHBOTO  CEPEIOBHINA,
3HAYCHHS SKOT B XOJIOJHHHI TEPioj] POKY
3HIDKYETBCS  JI0O MEXI TepMOHEHTpaITh-
HOI 30HH, IO HETaTHBHO BIUIMBAE HA
TeMIIepaTypy IIKIipH B JULHII TOJOBH,
i, TPYIHOI 1 Ta30BOI KIHIIBOK, TYIyOa
1 Moro4HoI 3ano3u. Husbka Temmeparypa
TIOBITPST Y KOPIBHUKY KapKacHOTO THITY 32
BEJIMKOTPYIIOBOTO  OE31pHB’ SI3HO-OOKCO-
BOTO YTPUMAHHS JIAKTYFOUMX KOPIiB 3HU-
JKY€ PyXOBY aKTUBHICTb TBAPHH, 30LTBIITYE
KUIBKICTh TIOTOJIiB A, IO BiAIOYUBAE CTO-
ST 1 3MEHIIYE THX, IO JIeKaTh Y OOKcax,
3a ONTHUMAIBHUX 3HAYCHb CIOXKUBAHHS
KOpPMY, BOIIH 1 )KYBAJIBHOTO pedIiekcy.

[lepcneKTHBOO MMOJANBININX TOCi-
JDKCHb MOXYTh OYyTH EKCIIEPUMCHTH
[ION0 BIUIMBY HHU3BKUAX TEMIICPaTyp
MOBITPSI HAa KJIHIKO-TeMaToJIOTvHI TOo-
Ka3HUKU Ta MPOIECH TEIDIOOOMIHYy ¥y
JAKTYIOYHX KOPIB 332 BEIHKOTPYIIOBOTO
0e3MmpuB’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 OOPOUYBAHHI
Kopmosux 006asok LG-MAX i Cen-llnekceipo2iOHo y 00CniOHUX epyrnax MopieHAHO 3
MaKUMu 'y KOHMpoi 6inbwiumu 6ynau 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 eidnosioHo y epyni A, — Ha 5,47 %, y epyni [, — Ha 17,05 %, iy epyni [, —
Ha 8,50 %; sidHocHo2o npupocmy ceurell y epyni [, — Ha 0,97 %, y epyni [, — Ha 5,06 %,
ay epyni 1, — Ha 1.83 %; cepedHbodobosozo npupocmy y epyni [, — Ha 5,47 %, y epyni /1,
—Ha 17,04 %, iy epyni [, — Ha 8,51 %; 3ab6iliHoi 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 sidkax» 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 su2nady 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 %, cmaky, y epyni [, —Ha 21,74 %.

Knrouoesi cnosa: kopmosi 006asKu, c8UHi Ha Bopowy8aHHI, sidzodisensHi, 3a6iliHi
ma deaycmay,iliHi MOKA3HUKU, M’ACHi skocmi cauHell

Axmyanvnicmo HICTh 1X OpraHi3my. 3acTOCyBaHHsS TOTO

YM IHIIOTO BHAY JKUPY Yy TOIBII BHU3HA-

OmHuM 13 BOXKIIMBUX MAPAMETPIB MO~  YA€THCS IIHOIO CHPOBHUHU Ta JOCTYIIHI-
JKHBHOCTI KOpMY € HOTO eHepreTH4HHi CTI0 Ha puHKY. OJHAK, IepIIOYeproBO
pIBEHB, 3aBIIKH SIKOMY IATPUMYETBCS — SKHP CHPHAMAETHCS SIK HKEPEIO eHeprii
picT i PO3BUTOK TBApHH, XKUTTEMUIL- 1 HE MPUALTIETHCS HAJEKHA yBara CKia-

* HaykoBHii KepiBHUK — JOKTOp BeTepHHApHHUX HayK, nmpodecop C. A. Tkaayk
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Jly JDKepesia JKHpY, a came, 3 SIKHX JKHp-
HHX KHCJIOT CKJIQIA€ThCS OJIisl YU KU Y
pamionax. KpimM 1poro npoOieMHuM -
TAHHSIM Y TOJIIBIII CBUHEH € 3aCTOCYBAHHS
KOPMOBHX JI00ABOK 13 BOJOPOCTSIMH, I10
MICTSITh ITOJIHCHACHYEH] YKUPHI KUCIIOTH.

BimoMo, 1110 OpraHi3M JIFOAMHHU 1
TBApMH HE 3/IaTHUI CHHTE3yBaTdU He-
3aMiHHI KHPHI KUCIOTH i TOMY ITOBH-
HEH OTPUMYBATH IX 31 CBOTO palioOHYy
(Beare-Rogers et al., 2011). V nomixe-
HacryeHux xupHuX Kucmorax (ITHXKK)
— OmMera-6 1 Omera-3, J1iHOJIEBa KUCIIOTA
1 0-JTIHOJIEHOBAE BiAIIOBIIHUMM BUXIiJ-
numu croiaykamu (Rossi et al., 2010).
3okpema, xupHi Kuciotn Owmera-3
(efiko3anieHTa€HOBA 1 JIOKO3areKCa€HO-
Ba KHCJIOTa) 3aCTOCOBYIOTHCS MiJl 4ac
MpOQITAKTHKH 1 JIIKyBaHHS CEPIICBO-CY-
JMHHUX 3aXBOPIOBAaHb 1 JCTPECUBHHUX
crauiB y smrozeit (Ruxton et al., 2017).

VY 1iit cTaTTi HABOIATHCS pe3ysIbTa-
TH JOCHI/DKSHHs 00 3aCTOCYBaHHS
CBHHSIM Ha JIOPOIYBaHHI KOPMOBHX
nob6aBok LG-MAX rta Cen-ITnekc. Kop-
MoBa Jo0aBka LG-MAX- mnoporiok
(3a PeecTpamiifHUM IOCBIIYEHHSIM Ha
npenapar LG-MAX), Bracuuk — ¢ip-
ma Omnrek (CIIA), 3apeectpoBanuii
B Ykpaini 3a Noe AA-05713-04-15 Bin
25.02.2015 poxky. /[ammii mnpemapar
MICTHTh B CBOEMY CKJali BOIOPOCTI
Schizochytrium limacium Ta excrpakr
posmapuny Rosmarinum  officinalis.
LG-MAX - kopmoBa j100aBKa, IO €
JDKEpPENIOM  TMOMOBHEHHSI  OpraHi3my
TBApHMH TOJIHEHACHYCHUMH IKUPHHUMHU
kucnoramu kiacy Omera-3, a came J0-
KO3areKCA€HOBOO, 1[0 CHPHSIE PO3BHT-
Ky HEPBOBOT CHCTEMH Ta MO3KY TBapHH,
MOKPAIICHHIO CTaHy MHIKIpH Ta XyTpa,
CIIPHSIE i IBUIIIEHHIO IMYHITETY Ta PO-
TU3amajJbHUM QYHKISIM opraHisamy. o
[FOTO Yacy 3aCTOCOBYBAIH L0 KOPMO-
By J00aBKY JJIsl TOMIBII cOOaK 1 KOTiB
(Tkachyk & Tkachuk, 2019).

[Ipenapar Cen-Ilnekc — ue mxepeno
OpraHiuHOro ceneny. Moro BHpoOIsIOTH
MITaMA JPDKIDKIB, IO BUPOIIYHOTHCS
Ha CepeNoBHIN 30aradeHoMy  ceje-
HOM 13 3HIDKCHHM BMICTOM CIpKH, IO
MOCTIfHO KOHTPOJIOETHCSI. Y TpoIeci
JKUTTEMISUTEHOCTI JPIXKIDKI BUKOPUCTO-
BYIOTb celleH JUis (OpMyBaHHS KJIi-
TUHHUX KoMmmoHeHTiB. [Ipemnapar Cen-
ITexc mictute 1000 mr/kr ceneny.
Binbiry gactky sikoro (98 %) cknana-
IOThb CEJIEHOMETIOHIH 1 CEJICHOLUCTETH
(Tkachuk & Tkachyk, 2018).

3arajoM cydacHa KOHLCIIIiS HAyKH
PO TOIBITO CLTBCHKOTOCTIONAPCHKUX TBA-
puH mependadae HayKoBe OOIPYHTYBaH-
HSI TOIIBII JUI1 3aCBOEHHS MAaKCUMAIIBEHO
MOYKJTHBOI KUTBKOCTI TTOKHBHUX PEYOBUH.
JloTprMaHHS TaKoro IMIIXOMy € OJHHM 3
OCHOBHHX HAIPSIMIB TTiIBUIIICHHS IPOIYK-
TUBHOCTI CBHHEW Ta MOJIMIIEHHS SKOCTI
m’sica (Voietska et al., 2013)

Ananiz ocmanuix 00cioNnceHv
ma ny6nikauiii

Bukopuctanus Owmera-3 KHpHUX
KHCJIOT € e(QEeKTUBHUM pIIICHHSIM B
Cy4acHOMY CBUHApCTBi, JIOIIOMArae
MaKCHMAJIbHO pealli3yBaTH TE€HETHY-
HUI TOTEHIIIA) TBAPHH, PEIPOTYKTUBHI
BJIACTUBOCTI CBUHOMATOK 1 KHYpIB, IO-
KpalllUTH IMyHHHUH CTaTyC IOTOMIB S,
0COOIMBO HOBOHAPOKECHHUX IOPOCHT.
OnTUMaIbHUM PIMICHHSIM Ui 3a0e3-
TICYCHHS TBApPUH HAHOLIBII Oi0JIOTTYHO
aKTUBHUMH Ta HeoOXimummu Owmera-3
JKUPHUMH KHCJIOTaMH, a caMe, I0K03a-
TEKCAEHOBOIO Ta EHKO3aIIEHTa€HOBOIO, €
BUKOPUCTAHHS PHOHOT KOPMOBOT 10OaB-
KU «Arpomera.

®daxiBIi PETENBHO CIIIKYIOTh 3a
pIBHEM JKHpPY B pallioHaX MOJOTHSIKY
CBUHEH 0COOMMBO 3a pi3HOro (isio-
JIOTIYHOTO CTaHy 1 3MiHU TomiBm. [Ipu
IBOMY IIOBEICHA IOIIBHICTE BHKOPH-
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CTaHHS HEXap4OBOi COHSIIHUKOBOT OJIii
B TOMIBII TMOPOCST IICHs BiATydYCHHS
3 METOK 3MEHIUEHHS HEeraTuBHOI aii
CTpecy 1 TNPHUCKOpEHHs iX ajanTarii
JI0 HOBOTO THITY TOJIBII Ta ITO3UTUBHO
BILUIMBA€ Ha iX MPOAYKTUBHICTH. Jlo-
CIIITHAKAMH BCTAHOBJICHO, IO Cepel-
HBOJOOOBHHU MPUPICT MOPOCAT JOCIIA-
HOI Tpynu CTaHOBHB 566 T, 110 OinbIire,
HDK y KoHTpom Ha 37 T abo Ha 7 %
(Kostenko & Sukhovukha, 2011).

OxpiM [BOTO, IHIIMMHU JOCTITHHU-
KaMH JOBEJCHO, 1[0 BUKOPUCTAHHS JIO-
COCEBOTO JKUPY IIiJ 9ac BUPOOHHIITBA
kopwMiB, sikuit Mictuth [THXKK Owmera-6
i Omera-3, MoKpaiye BiqTBOPHI SKOCTI
TBapUH, IMYHITET 1 BUXI][ IIOPOCHT.

PazoM i3 THM BHKOpHCTaHHS Cce-
JICHBMICHHX KOPMOBHX J00aBOK Y
CKJaJi MPEMIKCIB 1 KOMOIKOpMIB st
MOJIONHSKY CBUHEW 3a0e3Ieuye IiIBH-
IICHHS CEPEAHBOAOOOBHX MPHPOCTIB
JKUBOI Macu TBapuH Ha 12,2-17,7 %
(P <0,001), 3MeHIIIye BUTpaTH KOPMiB
Ha 1 xr mpupocty Ha 14,9-13,2 %, Ta
nepeTpaBHoro mpoteiny Ha 15,0-10,7 %
(Novhorodska, 2010).

Bomnouac y crnionykax i3 He3aMiHHU-
MH SKHPHHUMH KHCIOTaMH  (apaxiJoHO-
BOIO, JIHOJIEBOKO, JIIHOJIICHOBOKO) CEIICH €
«(hakTOpOM-3», KU BUKOPHCTOBYETHCS
JUTSI TIPO(UTAKTUKH 1 JIKyBaHHS OL1OM’sI-
30BOi XBOPOOH TEIISIT, SITHST, MTOPOCAT. Y
KoMILIeKCi 3 BiTamiHoM E cenen nocuioe
AKTHUBHICTH ()epPMEHTIB, sIKi OCpYTh y4acTh
y CHHTE31 KOCH3UMY A, IO € OIHHUM i3
HAMBAXIMBIININX KaTali3aropiB  0OMiHY
peuoBun (Pohodaev & Kondratov, 2009;
Pirova, 2012).

HaykxoBuM 0OTpyHTYBaHHSIM 3aCTO-
CYBaHHSI MIKPOBOIOPOCTIB, a came 30a-
ra4eHuX JOKO30TEKCA€HOBOKO KHUCIO-
TOIO Ta BIUIMBY IX HA MPOXYKTHUBHICTH
CBHHEH 3aliMalOThCs 3aKOPIOHHI BUCHI
(Moran et al., 2018). 3a orpumanuMu
pe3yiIpTaTaMd BOHH OI[IHIOBAJIH IPO-

IYKTHBHICTh CBUHEH Ta CKIAIl KHPHHUX
KHCJIOT y M’si3aX 1 XHpi. Y pe3ynbrari
HE BCTAHOBJICHO BIPOTiIHOI PI3HHUIN Yy
MOKa3HUKAaX IPOMYKTUBHOCTI CBUHEH,
aJie TOBEICHO 3MiHU MPOQITI0 KUPHUX
KHCJIOT Y M’sICi Ta JKUPI, 10 3aJEeKHUTh
i Bix crari TBapuH. lle Bkaszye Ha Te,
o 0e3 3MiH y MPOXYKTUBHOCTI TBapUH
MOXKHA JIOCSITTH BUCOKUX KOHIICHTPAILIiil
CKO3aIeHTacHOBOI Ta JOKO3areKcae-
HOBOI JKUPHUX KHUCIIOT y M’sICi Ta M-
IIKIPHOMY >KHUP1 CBHHEH.

BonHowac  moBemeHO, UyTIMBICTH
CBHHEH J10 3MIH Y TOJIBJII CITiBBITHOIIICH-
HS JKUPHHUX KHCIIOT, IO, B CBOIO YEPTYy,
3yMOBIIOE X HAJDKOMIKECHHS B M>SICO Ta
iHmi mpomyktu 3abor0. HesBaxaroun
Ha Te, MO puda BBAKAETHCS HaiOarar-
OIAM  JDKEPENIOM eHKO3alleHTa€HOBOT 1
JIOKO3areKCacHOBOI KHCIIOTH, OOMEKCHE
ii BUKOPUCTAHHS POOUTH MOPCHKi BOJIO-
POCTI JTOCTYIHHM JDKEPEIOM JOKO3a-
TeKCa€HOBOI KUCIOTH Y TOIIBII CBUHEH
(Salem & Eggersdorfer, 2015).

ToMy MeTOI0 HAIIOrO MOCHiIKEH-
Hsl OyJI0 BHBYCHHS BIUTUBY KOPMOBHX
nobasok LG-MAX i Cen-Ilnexc nHa
BigromiBenbHi, 3a0iifHi, M’SICHI SAKOCTI
CBHUHEH Ta JIeTyCTalliiiHy OIiHKY M’sca.

Mamepianu ma memoou
00CT1i0NCeHHS

3 METOK OI[IHKH BIUIMBY KOPMOBHX
100aBoOK, 110 MicTarh OMera-3 mosiHe-
HACHYCHI )KUPHI KHCIIOTH Ta CeJieH, OyB
MPOBEJCHUH  HAyKOBO-TOCIIONAPCHKHIMA
JIOCHIJ MM yac BiAroaiBii CBUHENH M’ -
co-cabHOT Mopou. JlocmiHUX TBApHH
TOJIyBaJIM JIBiUi Ha 100y CyXHMU TpaHy-
JIbOBAHUMHU KOMOIKOpMaMH 3a BiJIbHOTO
JIOCTYITY JIO BOJIH.

CxeMa  HayKOBO-TOCIOAAPCHKOTO
JOCIiTy HaBeaeHa y Tadmmii 1.

TBapuHaM JOCIIAHOT IPYITH KOPMOBI
J00aBKH 3rofIOBYBajIM 13 KOMOIKOPMOM
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1. Cxema HaAyKOBO-TOCIIOJAPCHKOIO JI0CTiTY

TToromis’st IMepioau (BiK, /1i0)
Ipyna TBAPHH, | 3piBHAIL- . BiaromiBIa
oI st mepion [lepion noporuryBaHHS
KontponsHa 5 OP OP

OP+20r OP+20r

Hocninna —/1, 5 J00aBKU J00aBKH
opP LG-MAX LG-MAX

. (ocHoBHHit OP+4,0r OP+4,0r
Hocminna —/1, 5 partion) J00aBKH no00aBKU
LG-MAX LG-MAX

OP+20r OP+2,0r

Hocninna —/1, 5 JI00aBKH J100aBKH

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

3 ypaxyBaHHSIM 3a0e3leueHHs oTpeOu
TBapuH y Owmera-3 mMmoJiHEeHACHYCHUX
JKUPHHUX KHCIoTax (moboBa morpeda
ceuHell y Owmera-3 mONiHEHACHYCHHX
JKUPHHUX KHCJIOTaX CTAHOBHUTH 672 Mmr).
Y 1 r nocnigHoi KOpMOBOiI J100aBKH
mictuthess 353 mMr Omera-3 moniHeHa-
CHYEHHX KHUPHHUX KHCJIOT).

MarepiaioM JOCTiDKCHHS CIyTryBa-
JIU 3pa3Kd M’s30BOT TKAHWHH 3 HAMI0B-
troro M’si3y criman (M. longisimus dorsi)
cBUHEH, BiniOpani Ha piBHi 10-12 rpyx-
HUX XpeOIIiB i1 yac 320010 y KiHI J0-
CJIIJTHOTO TIEPIOMy.

Jl1s OIIHKKM BIArOMIBEIBHUX SKO-
CTell MOJIOAHSAKY 3aCTOCOBYBAJIM CTaH-
JapTHi  GOpMyad JUIS  BHU3HAUCHHS
abCOJIIOTHOTO IPUPOCTY CBHHEH, KT} Ce-
PEenHBO000BOTO MPUPOCTY CBUHEH 3a
Mepiosl BiATOMIBII, T; BIIHOCHOTO TpH-
pocty cBuHei, %.

3abifiHi Ta M’ACHI SKOCTI CBHHEH
OyJM BU3HAUCHI 32 HACTYIHUMH IMOKAa3-
HUKaMHU: repen3abiiiHa Maca, Kr; 3a0ii-
Ha maca, Kr; 3a0iiiuuil Buxin, %; mos-
JKWHA HAMIBTYII, CM; TOBIIMHA IIIHKY,
MM, ILIOIIA «M’SI30BOTO BidKa», CM2.

JlerycrariiiiHy OLIHKY BapeHOTO M’s-
ca MPOBOIMIM 33 HACTYITHMMH ITOKa3HH-
KaMHM. 30BHIIIHIM BUIIISAI, apOMaT, CMak,
KOHCHUCTEHIIIS1 (HDKHICTB, JKOPCTKICTB),

COKOBUTICTB, 3arajbHa OLIHKA IKOCTi. Y
OyJIBHOHI 3 M’sica BU3HAYAJIM. 30BHIII-
HIf BUIVIST, KOJIIP, TIPO30PICTh, apoMaT,
CMaK, HaBapHUCTICTh, 3arallbHy OLIHKY
SKOCTi. Y Jerycramii IpuiMano y4acTb
5 nmerycraTopiB, sIKi 3aHOCHJIM OTpUMa-
Hi pe3yJIbTaTH y JeTyCTaliifHi JUCTH. 3a
KO)KHHFM TIOKa3HUKOM 1 32 TPYIIOI0 BHBO-
JUBCS cepenHii 0ai1. OUiHIOBaHHS MPO-
BOJIMJIOCH 32 5-0aJIbHOIO IKAJIOK0.

Craructuuny oOpoOKy pe3yibTariB
MIPOBOJIMIIN 3 BUKOPHCTaHHAM t-KpuTe-
pito CTbIOZIEHTa, 3aCTOCOBYIOUM CTaH-
JapTHUR rmaker nporpamu «Microsoft
Excel».

Pesynvmamu 0ocnionceHHs
ma ix 0620680peHHs

3 HaBeleHUX y TaOMUIi 2 pe3ysbTa-
TiB JOCHiIKEeHHS BUIHO, IO 3a IOKa3-
HHUKOM JKHBOI MacH IOPOCST Ha IOYaTKy
nociiny (46 ni6) He BCTaHOBJIEHO CTa-
TACTUYHO 3HAYMMOI PI3HMIN MIX J0-
CJIITHUMH TPYIIaMHU 1 KOHTPOJIEM.

Iloxa3HUK XMBOI Macu CBUHEHU Ha-
npukinii gocnigy (155 1i6) y rpymax
I[l' I, i H, BIJIMOBIIHO OyB BipoOTij-
Ho OunpmmMm mHa 4,92 % (P < 0,001),
na 14,95 % (P < 0,001), i ma 7,79 %
(P <0,001) nopiBHSIHO 3 KOHTPOJIEM.
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2. BigroniBe/ibHi MOKAa3HUKHU MOJIOAHAKY cBUHEH, M+ m, n=5

Tpymm
[Tokazuuku
IkoHTpONBEHA I, 1, I,

HKusa maca, kr: 1304029 | 1317017 13,12 £ 0,06 13,39+0,15
Ha [0YaTKy T0CIIiTy
HAIPUKIHII JOCIiTy 100,16 + 0,46 | 105,09 + 0,21*** | 115,13 £ 0,19*** | 107,96 + 0,28***
AGCOMOTHHIT IPUPICT, KT 87,15+0,38 | 91,92+0,22*** | 102,01 £0,21*** | 94,56 * 0,23***
BimnocHuii mpupict, % 154,03 155,0 159,09 155,86
Cepeubo-1000Buit mpupict, T | 792,24 £ 3,47 | 835,62 +1,98*** | 927,27 +1,85*** | 859,65 + 2,07***

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

TToka3HUKH aOCOIFOTHOTO MIPUPOCTY
MOJIOIHSKY CBUHEMH (Tabir. 2) y mociia-
HUX Tpymnax OynW BipOTiIHO OiIbINH-
Mu, HiK y konTponi. Tak, y rpymi I,
el MokasHWK OyB OutbiiMM Ha 5,47
% (P <0,001), y rpymi I,~ na 17,05 %
(P <0,001), i y rpyni JI,~ na 8,50 % (P
<0,001) mopiBHSHO 3 KOHTPOJIEM.

IToka3HUK BIHOCHOTO TMPUPOCTY
ceuneil y rpyni JI, 6yB Oinbimum Ha 0,97
%, y rpyni [JI,— na 5,06 %, a y rpymi
J,— na 1,83 % nopiBHAHO 3 KOHTPOJIEM.

3a HaBeJCHUMH Y TAONHII 2 TIOKa3HH-
KaMH CEPEIHBOI000BOIO TPUPOCTY CBH-
HEW BCTAaHOBHJIH, 1110 BOHH OYJTH BIPOTiTHO
OLTBIMMU, HDK TaKi y KOHTPOML. Y rpyri
JI, ueii nokasnuk Oys OutbimM Ha 5,47
% (P < 0,001), y rpyni JI,— na 17,04 %
(P <0,001), i y rpymi JI,— na 851 %
(P <0,001) mopiBHSIHO 3 KOHTPOJIEM.

3a  pesynsraraMu  JIOCHIIKEHHS,
MpeICTaBICHUMH B TAOHII 3 CITiTYE, 110
BKITIOUCHHS JIO PAIliOHY BiATOIIBEILHOTO
MOJIOJIHSIKY CBHHEH Pi3HHX JI03 KOPMO-
Bux noo6asok LG-MAXi Cen-Iliekcmo-
3WTHBHO BIDTHHYJIO Ha TX M’SICHI SIKOCTI.

[lokasnuku mepen3abiitHol  >KUBOT
MacH cBUHEH HaBezeHi 1 B Tabmuri 2. In-
OIMMA JTOCNTITHUKAMH BCTAHOBIICHO, IO
31 30UIbIICHHSIM Mepen3abiiiHol KUBOT
Macy MOJIOAHSIKY CBUHEH CIIOCTEPIraeTh-
csl 30UTBIICHHS YCiX MOP(OMETPHYHUX
nokasuukis Ty (Nechmilov et al., 2019).

Mix TOKa3HHKaMH 3a0ifiHOI Macu
y AOCIIAHUX Tpymax i KOHTPOII Hpo-
CIIIZIKOBYETBCSI  CTAaTHCTUYHO — 3HAYH-
Ma pisHund. Y rpyni JI, neil nokasHuk
OyB Biporigno 6inpmmMm Ha 5,31 % (P
<0,001), y rpymi JI,—- na 1,46 % (P <
0,001), i y rpymi [I,— na 9,05 % (P <
0,001) mopiBHSHO 3 KOHTPOJIEM.

OnHak, 3a MOKa3sHUKaMH 3a0iifHOTO
BUXOJLy CIIOCTEPIra€ThCsl JIUIIE TCHICH-
uist 10 36inbuIeHHs y rpynax [, ta Jl; a
y rpymni JI,— 10 3MeHIIeHHs.

Tloka3HUK JOBXHWHH OXOJIOKECHOL
Tymi OyB BipOTiHO OUIBIIUM y TpyIi
M, 1a 2,71 % (P <0,001), y rpymi JI,— na
4,54 % (P <0,001), iy rpyni JI,— na 3,43
% (P <0,001), mopiBHSIHO 3 KOHTPOJIEM.

TToKka3HUK IUIOLI «M’S30BON0 BiUKa»
y Tpymi JI, GyB BiporimHO OilbIMM Ha
6,61 % (P <0,001), y rpymi JI,—1a 7,93 %
(P<0,001), iy rpymi JI,— na 4,99 % (P <
0,001) mopiBHSIHO 3 KOHTpOjeM. IHmmmu
JIOCIT/THUKAMH BCTAHOBJICHO, 110 MOKA3HUK
IUIOII «M’S[30BOTO BIUKa» BOJIOIC BHCO-
KOKO KOPEJISIIIHHO 3aJISKHICTIO 3 MOKa3-
HrkoM M’sicrocri Ty (Mazanko, 2014).

3riJHO pe3yNbTarTiB, HABEJACHUX B
Tabuumi 3, MOKA3HUK TOBIIMHY IIIIH-
Ky B rpyni [, OyB Biporiano Giabmmm
Ha 16,32 % (P < 0,001), a y rpymi /I,
— nHa 6,95 % (P < 0,001) nopiBHsHO 3
MOKa3HUKOM y KOHTpouti. OJHaK, Mix
MOKa3HUKAMHU TOBIMHHY IIIUKY Y IPYII
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3. 3abiiini Ta M’scHi AKocTI MOTOAHSAKY cBUHell, M+ m, N =5

[pymn
[Toxa3nuk - - -

IkoHTpOTEHA Hocninna T, Hocninna I, Hocninna I,
Ilepen-3a6iiina sxuBa Maca, kr | 100,16 £ 0,46 | 105,09 + 0,21*** | 115,13 + 0,19*** | 107,96 + 0,28***
3abiifHa Maca, Kr 73,24 +0,30 77,13 +£0,51*** | 83,95+ 0,26*** | 79,87 £ 0,25***
3a0iitnui Buxiz, % 73,13+0,38 73,39+0,51 7291+0,16 73,98 +0,25
JloBxuHa Ty, CM 99,0+0,24 101,68 + 0,23*** | 103,5 + 0,15*** 102,4 +£0,15
ILroma «u’s3080r0 3704031 | 39,49%0,32*%** | 39,98 +0,30%** | 38,89 +0,16%**
BIYKa», CM
Touma wnuky: Hax6=7 |~ 55 49 4034 | 2206+023 | 26,08+0,18%* | 23,08 0,17%+*
TPYIHEMHE XPEOLSIME, MM

Mpumirtka: * — P<0,05;** — P< 0,01; *** — P <0,001 nopiBHSIHO 3 KOHTPOJIEM Bi/I[IOBIIHOIO BIiKy

J1, i KOHTpONeM CTaTUCTHYHO 3HAYUMOT
PI3HHUII BCTaHOBJICHO He Oyi0. BoaHo-
yac 30UTBIIYETHCS IUIOIIA «M’SI30BOTO
BiUKa», IO CBIAYUTH MPO TOLUILHICTD
BHUKOPHUCTAaHHS KOPMOBOi no6aBku LG-
MAX y romiBii CBUHEH JUIs MOJITIIICH-
HSI M’SICHOT SIKOCTI TYIII.

B iHImMX MOCHiTHHX Tpyrax HOpiBHS-
HO 3 KOHTPOJIEM TIOPST 13 30UTBIICHHM
TUTOII «M’SI30BOTO BiYKa» 30LIBIIYETHCS
1 TOBIIMHA IIHKY. Bigomo, 1o 3a cydac-
HMM YSIBJIEHHSIM TIPO 3/I0POBE XapuyBaHHS
JIFOJIMHA HEOOX1THO 3MEHIITYBaTH CIIOXKH-
BaHHsI JkupiB. OfHAK, came KUp MOJIiM-
IIIy€ CMAaKOBI BJIACTUBOCTI M’sica Ta HOro
apomar. ToMy BaKJIBO 3HM3UTH TOBIIHHY

IINUKY B TYII, HE 3HIKYIOUH KLIBKICTH

BHyTpimHboro sxupy (Topchii, 2011).

JlerycrariiiHa OIliHKA M’sica € BaX-
JINBUM ITTOKa3HUKOM #Oro sikocTi. Y
HU3I[ HAayKOBUX JOCIIKEHb JIETyc-
Talio M’sca 3acCTOCOBYIOTH 3 METOIO
MOJKJIUBOTO BHSBJICHHS BiIMiHHOCTEH B
CMaKy MiXK OKPEeMHUMH BUJIAMH, JTIHISIMHA
i kpocamu, 30kpema y rrruii (Kucheruk,
2018) i y ceuneii (Birta & Burhu, 2010;
Novhorodska, 2014).

JerycrariiiHy OIiHKY M’sica (3 Hai-
JIOBILIOTO M’s3y CIIMHH) CBHMHEM, a TAKOK
M’SICHOTO OYJTBHOHY 3 HBOTO ITPOBOIVIIH
3a 5-0anpHOKO HIKasoro. [Tpodu m’sica, ski
BiZIOMpaH TS JeTycTallii MaJii OTHAKO-
BUI pO3MIp 1 TeMIieparypy 3TilHO YHH-
HHMX HOPMaTMBHHX JIOKYMEHTIB (Tabi1. 4).

4. lerycraniiina ominka m’sica cBuHeii (mpo6a Bapinusi), 6a;m, M+ m; n=5

Jocninui rpynu
TTokasHuKH KouTposns
A, A, A,
30BHIIIHIN BATIISIT 4,60+0,19 4,40 £0,24 3,80+£0,12** | 4,10+0,10*
Kouip 4,30+£0,20 4,50 £ 0,22 4,30+£0,12 4,80+0,12
3armax, apomar 4,70£0,20 4,80 £ 0,13 3,60 £ 0,10** 4,30+ 0,20
Cmaxk 4,30+0,12 4,90+0,10%* | 3,70+0,20* 450+0,16
Koncucrentiis 4,60+0,19 4,80 £ 0,20 4,70£0,20 4,20+£0,12
COKOBHTICTB 4,30+ 0,25 4,70 £0,20 4,90+0,10 4,20+£0,12
3arajibHa OLliHKa 22,33 +0,38 23,83 +0,31 20,83 +1,12 21,75+ 0,53

Mpumitka: * — P < 0,05;** — P <0,01; *** — P <0,001 riopiBHAHO 3 KOHTPOJIEM BiIIIOBITHOTO BIKYy
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5. lerycraniiina ouinka 0yJibiioHy 3 M’sica cBuHel, 6aau, M+tm, n=5

JocnigHi rpymnu
Ilokaznuku Konrpons
A A A
30BHIIIHINA BUDIS 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
Cmax 4,60 + 0,24 4,90 +0,10 4,60 + 0,25 3,60 = 0,24*
IIpo3opicTh 4,20+ 0,37 4,80+ 0,20 480 +0,20 440+0,24
HagapucTicTb 4,80+ 0,20 4,80+0,12 4,20+ 0,37 460+0,24
3arajpbHa OLiHKa 22,60 +£0,87 23,90 £ 0,24 21,40+1,12 20,80 £ 0,86

IMpumirka: *— P <0,05;** - P<0,01; *** - P <0,001 nopiBHsHO 3 KOHTPOJIEM Bi/IIIOBIIHOTO BiKY

BinmoBinHO 10 pe3ynbTaTiB, HaBe-
neHux B Tabnuni 4, NOKa3HUK 30BHILI-
HBOTO BUIIISIY M SiCa CBUHEH 3 rpyIH
I, OyB BiporigHo menmum Ha 17,39 %
(P <0,01), a3 rpynu /I,— na 10,87 %
(P < 0,05), HOPiBHSAHO 3 IMOKA3HUKOM y
koHTpom. Boanowac y rpymi [I, Oymu
BIPOTiIHO MEHIIMMH TIOKa3HUKH 3aria-
Xy (apomary) Ta cmaky Ha 23,40 % (P <
0,01) i ma 13,9 % (P < 0,05) mopiBHsHO
3 MMOKa3HUKOM Y KOHTPOJIi BiAMOBIIHO.

Pa3oM i3 TUM MOKa3HUK CMaKy M’si-
cay rpymi /I, OyB BiporiiHo OinbIIMM Ha
13,95 % (P < 0,01) nopiBHSIHO 3 MOKa3-
HUKOM y KOHTpoui. [lominmenHs cMaky
CBUHHMHH CBIYUTh MPO MO3UTUBHUI
BIUIMB Ha OPTraHOJENTHYHI [MOKA3HUKH
M’sica kopMoBoi jo0aBkun LG-MAX y
no3i 2,0 T Ha 100y. OjHaK, 3a PEIIToro
JETyCTAIIMHUX TTOKA3HUKIB CBHHUHH (y
rpymi JI,) IpociiaKoBy€eThCs TEHIEHIIis
110 301TBIICHHS TIOPIBHSIHO 3 KOHTPOIIEM.

Y mabnuyi 5 npeocmaeneni pesyno-
mamu 0e2ycmayiunol oyinku OyIblioHY.
Tak, noxaszuux 3anaxy Oyivuony y epyni
A, 6ye gipoziono menwum na 20,8 % (P
<0,01), a cmaky y rpyni JI,— na 21,74
% (P < 0,05), mopiBHsHO 3 ITOKa3HHUKa-
MH Y KOHTPOJII.

BibIIicTh MOKA3HKKIB 32 JIETYCTaIlil-
HOIO OIIIHKOKO OyJIbHOHY 3 M’sica JIOCHi-
JDKYBAaHHX CBHHEW HE Malld CTATHCTHY-
HO 3HAYMMOI PI3HHUIN 13 KOHTPOJEM, IO

MOE CBITUUTH PO TO3UTHUBHHUM BILIMB
JIOCNTI/DKYBAaHUX KOPMOBHX J00ABOK Ha
OPraHoJICTITUYHI MOKA3HUKHA CBUHUHH.

Mix MOKa3HUKaMU 3arajibHOI OLliH-
KM OaiB CTATUCTUYHO 3HAYMMOT Pi3HU-
ui He OyJ10 BU3HAY€EHO, OHaK y rpymi JI;
el TOKa3HHUK OYyB JIEIIO0 OUTBIINM, HIX
y PEIITH TOCHTiTHUX TPYII.

Omxe, pe3ynsTaTd JCTyCTaIliifHOTO
QHAJTI3Y JTA0Th MOMITUBICTH KOHCTAaTyBaTH,
10 30UTBIICHHS JETYCTAIIHHNX TTOKa3HH-
KiB M’sica CBUHEH Ta OUTbIHOHY 3 HBOIO y
rpymi JI; pOTH KOHTPOIBHUX 3Pa3KiB, 0ue-
BHUJTHO, TIOB’SI3aHE 3 IMiIBUIIICHHSIM BMICTY
SKCTPAKTUBHUX PEUOBHMH 1 BUTHHUX aMi-
HOKHCJIOT Y HhOMY 32 BILUTHBY PI3HHX JI03
KOPMOBHX JI00aBOK Ha A30TUCTHH Ta JIiIijI-
HUI OOMIHH B OpTraHi3Mi CBHHEH.

Bucnosexu i nepcnekmueu

3roJIOByBaHHSI CBHHSM KOPMY, IIIO
MicTHB KopMOBi mobaBku LG-MAX i
Cen-Ilnekc y no3i: 2,0, 4,0ri 2,0 r Ha
100y LG-MAX i Cen-Ilnekc BrutuBae
Ha 30UIBIICHHS JKUBOI MacH CBUHEH y
KIHII JOCIiy, MOKa3HUKH a0COIOTHO-
r0o, BIIHOCHOTO Ta CEpPeIHbOI000BOTO
MPUPOCTY CBHHEH JOCHTITHUX TPYI MO-
PIBHSIHO 3 KOHTPOJIEM.

BomHouac 'y JmOCHigHMX —TIpymax
CBUHCH MOPIBHSIHO 3 KOHTPOJIEM OyiH
OUIBIIMMM MOKA3HUKM 3a0iiiHOI Macy,
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JIOBKUHHM OXOJIO/DKEHOI TYII, IO
«M’S130BOTO BiYKa» Ta TOBIIWHH IITHKY.

3arajipHa JerycraiiiiHa oriHka M’ s-
ca Ta Oy;biiony B rpyni JI, Gyia Oinblua,
HIX y KoHTpoii. OgHaK, MEHIa KiJib-
KicTh OaiiB 3a IMOKa3HUKAMH 30BHIII-
HBOTO BHIVISAIY, 3allaxy Ta CMakKy M’s-
ca, 3amaxy Oynbiiony Oyna y rpymi [T, i
30BHILIHBOTO BHIVISAAY M’sica Ta CMaKy
Oynbiiony —y rpymi [1..

HactymHuM eTanoM  J0CIiIKEHHS
€ TPOBEIEHHS TiCTOJOTIYHUX HOCIIi-
JUKEHD TIEYiHKHM CBHUHEH 3a 3aCTOCYBaH-
HS [IUX KOPMOBHX J00aBOK.
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sti svynyny otrymanoi v umovakh vilno-vy-  Birta, H. O., Burhu Yu. H. (2010). Smakovi vlas-
hulnoho utrymannia [Taste and slaughter tyvosti miasa svynyny [Taste properties of
qualities of pork obtained under free-range pork meat]. Visnyk Poltavskoi derzhavnoi
conditions.]. Svynarstvo, 65 : 25-30. ahrarnoi akademii, 3 : 90 — 92.

Tkachik L. V., Tkachuk S. A. (2020). LITTLE, SLAUGHTER, MEAT QUALITY OF PIGS

AND TASTING OF MEAT FOR THE APPLICATION OF DIFFERENT DOSES OF LG-MAX

FEED ADDITIVES AND VILLAGES. Ukrainian Journal of Veterinary Sciences, 11(1):

134-142, https.//doi.org/10.31548/ujvs2020.01.014

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).

144 | ISSN 2663-967X

YKpaiHCbKMI 4aconmnc BeTepMHapHNX HayK

Vol. 11,Ne 1, 2020



KoHmposnb cmepunbsHOCcMi KOHCep8o8aHOT OOHOPCLKOI KPOBi KilloK

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. Ata 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/| Hemoglobin, g/l

Leukocytes, 109/1 Hematocrit, %

89+18 125,6 +£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 Y°-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

OO (IN|OO|O|B[WIN|F

[N
o

[N
[N

12

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

degree, “***” - significant contamination

148 | ISSN 2663-967X

YKpaiHCbKMI 4aconmnc BeTepMHaPHUX HayK

Vol. 11,Ne 1, 2020



KoHmposnb cmepunbsHOCcMi KOHCep8o8aHOT OOHOPCLKOI KPOBi KilloK

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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AHomauyia. KoHmamiHauis OOHOPCLbKOI Kposi € rnepMaHeHMHUM (HaKMOpPOM PuU3UKy 3d
MposedeHHA eeMompaHcegysii. BuKopuCMaHHA HecmepusnbHUX Mpenapamie Kpoei Moxce
npuzsecmu 00 MAMKUX YCKAAOHeHb Ma 3HAYHUX PU3uKie 04 300p0o8’s MeapuH-peyunieHmis.
JlocnionceHHa Ha cmepusbHiCMb KOHCepeoeaHoi Kpoesi, AK U ii KommnoHeHmis, npenapamis,
KOHCEpB8oBAHO20 KiCMKOB020 MO3KY MA KPOBO3AMIHHUKI8 Mpo8odsamb 3 MEmMOK BUABAEHHSA
MOX/IUBOI KOHMAMIHAUIT aepobHUMU Ma aHAepPObHUMU MiKPOOP2aHI3Mamu.

dakmopamu 6akmepianbHoz2o 3ab6pyOHeHHs OOHOPCLKOI Kposi mMoxcyme bymu cucmemu
0714 3a60py Kposi, HEOOMPUMAHHA MpPaAsusa acenmuku ni0 4Yac 3abopy Kposi, MopyweHHs
2epmemuy4Hocmi KoHmeliHepa mowo. OCKinbKu cucmemu 3aKpumozo criocoby 3a6opy Kposi He
3a63#0u BoCcmyInHi 019 8eMepUHAPHUX MPAKMUKYIOYUX MIKapig, anbmepHamueoro € Hanie3akpumi
abo 8i0Kpumi cucmemu 3a60py Kposi, AKi Marome BUCOKUU pPu3uK wodo bakmepianbHoI
KOHmMamiHauii 00HOPCbKOI Kpo8i 30 HeobepexHo20 if 3acmocy8aHHs.

Bcboeo 6yno docnidmeHo 12 npob OOHOPCLKOI KOHCEPBOBAHOI KpPOBi KiWOK, AKi
36epieanuce npomszom 30 0i6 3a memnepamypu + 2-6 °C. TeapuHamu-0oHopamu 6yau
KAiHIYHO 300p08i 12 KiWOK, AKi Maau HeaamueHi pe3yanemamu niod 4ac 00CAiOHeHHSA Ha 8ipYCHi
imyHoOdegiuum ma nelikemito Kiwok. Kpos 8iobupanu 3 ApeMHOi 8eHU HaMie3aKkpumumu
cucmemamu. 3pa3Kku O0OHOPCLKOI Kpo8i Kiwok byanu 3azomoesneHi 8 nonimepHi KoHmeliHepu
3 aHmMukKoaz2ynaHmom LI®LA.
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Memod 6akmepianbHO20 KysnbmMuByB8aHHSA B88AHAEMbLCA «30/0MUM CMAHOAPMOM» 0AA
OYiHKU HassHOCmMi KOoHMamiHayii kposi y binewocmi yueHmpie 2emompaHceysii. ocnidHi 3pasku
Kposi 3acieanu y mioanikonese cepedosuwe ma cepedosuuje Cabypo. [Mocieu iHKybysanu e
mepmocmami 3a memnepamypu 20-25 °C. TepmiH iHKybauii cmaHosue 14 0i6. 3a pe3ynbmamamu
b6akmepionoeiyHo2o 00cCniOHeHH npob OOHOPCbKOI Kposi nicna ix 36epi2aHHA HOOHOI
HecmepusbHOI Npobu sussneHo He byso.

TaKumM YUHOM, Hanie3axkpumi cucmemu 3a60py Kposi € HadiliHumu i 003801710Mb OMpuMamu
O0HOPCLKY Kpoe b6e3 empamu ii cmepuabHOCmi 30 mpueano2o mepmiHy 36epieaHHs.

Knrouoei cnoea: nepenusaHHsA Kposi meapuH, O0HOPCLKA KPO8 KilLOK, MIKpObHA KOHMAamMiHayis,
cmepusnbHicMb OOHOPCLKOI Kpo8i

lodaHo Ao OpyKy 4 aromoezo 2020 poKry
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AHomayjia. Y cmammi suceimsaeHa posb npogecopa B. I. CmenneybKozo y cmeo-
peHHi MemoOUKU 8UKNAOAHHA 8emMepUHAPHO20 aKyuwepcmea y eemepuHapHUX 8y3ax
y 1920-1930-x pp. ma cy4yacHe 8UKOPUCMAHHA il nidxodie i npuHyunie y nidcomosuyi
haxosux 8eMepPUHAPHUX AKywepis 0719 MBAPUHHULbKO20 CEKMOPY.

Memoto 0ocnioneHHs b6ysn0 8U3HAYeHHA 8HeCKy B. |. CmesnneybKko2o y MemooukKy
BUK/AOAHHA 8emMepuHapHO20 aKywepcmaea 8 KOHmMeKcmi npakmu4yHoi nio2omosku
cmydeHmis. Mamepianom 0ocnidiceHHs byau (io2o nybaikayii memoOu4YyHo20 Xapak-
mepy y ¢paxosux, nepioOUYHUX sUOAHHAX Moao Yacy. Memooosozi4Ho 0cHo8o by8
docnidHuybKul nidxio, dianekmuyHo MOEOHAHUU 3 NPUHYUNAmMu icmopusmy i cucmem-
HOCMI, BUKOPUCMAHIi cucmemHuli ma aHanimuyHuli memoou.

3 02510y Ha piseHb PO3BUMKY 8emepuUHAPHOI HayKU i oceimu HanpukiHyi IXX-no-
yamky XX cmonimmas y 3aknadax suwoi semepuHapHoi ocgimu byna npuliHama nepe-
B8UX¥CHO Meopemu4Ha cucmema HaB4YaHHA. Y 0opesontoyiliHuli Yac eemepuHapHe aKy-
wepcmao 8xo0us0 8 Kypc XipypaidHUx HayK AK Heeenuka cknadosa YacmuHa xipypeii,
momy oKpemMoi MemoOUKU BUKAAOAHHSA yiei ducyunaiHu He 6yso.

Mpodg. B. I. CmenneybKuli AK 8UKAAOAY KypCy aKyuiepcmea 00HUM 3 nepuiux cmeo-
pus MemoOuUKy 8UKAAOAHHSA Uiei ducyunaiHu, aka 0asana He auuwe 00bpi meopemuyHi
3HAHHA Y Yili 2a1y3i BemepuHapii, ane i BUCOKO20 Pi8HA NPAKMuU4Hy nidcomosky. [ns
ubo20 bysa10 30CMOCOBAHO WUPOKE KOO0 hopM Npos8edeHHA MPAKMUYHUX i KAiHIYHUX
30HAMb, M00a4i i ONPAYIOBAHHA HABYANLHO20 Mamepiany, wjo 3abesne4yusno HAbymms
CmMyoeHMamu 8UCOKO20 PiHA 3HAHb, YMiHb, KomnemeHUuil.

Micns nposedeHo20 aHAi3y i BUBHAYEHHSA OCHOBHUX 6a308uUX NO3uUyili y nidcomosyi
8emepuHApPHUX f1iKapis-aKywepis, MOXHA 3pobumu 8UCHOBOK, W0 3aMIOPYKOO Mid2o-
moeKu haxieys 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 3AaAUWAOMbLCA KAYOBUMU Y Mi020mMo8yi Cy4acHUX nikapie se-

mepuHapHoOi MeduyUHU, akywepis.

Kntouosi cnosa: CmesnneybKuli Bacuns lsaHosu4, semepuHapHe aKywepcmaso, npak-
muyHa nidcomoska cmyoeHmis, MemoOUKa BUKAAOAHHS

Axmyanvnicmeo

BetepunapHe akymepcTBo — ogHa 3
HAMTaBHINIMX Tajly3ed MpaKkTHYHOI Be-
TepuHapii. Ha Ko)KHOMY TOCITiTOBHOMY
eTami CBOTO CTAaHOBIICHHS, IMOYMHAIOUU
BiJ HaANWJABHIIIMX YaciB OJOMAIHEHHS
TBApHH, HAKOIMYYBAIKCS IPAaKTHIHI
aKyIICPChKi 3HAHHS, SIKI IEpeIaBaHCs
y CIQJ0K HACTYITHHM MOKONIHHAM. Y
MI3HINN YacH BUHUKIA MOTpeba y mpo-
(eciliHoMy 00CITYTOBYBaHHI apMIHCBKOL
KiHHOTH, a OTXe, 3 YaCOM IPHUIILIO PO-
3yMiHHSI Y MOTpeOi CTBOPEHHSI BETEPH-
HApHUX IOKUT. 3rOI0OM TMOYalld yKIaga-
THCSI TIEPIII MIJAPYIHUKH T MTOCIOHUKH 3
i€l TUCIUIUTIHK, CTBOPIOBAIIUCS OLTBIII
MOTYKHI HaBYaJbHI 3aKJIQJN — BETEPHU-
HapHi (BETEpPUHAPHO-300TEXHIYHI) iH-
ctutyTd, (akymsreru. OmHI peoprani-
3yBaIMCS 3 BETCPUHAPHUX KL, a HII
— CTBOPIOBAJIKCS BiIpa3y, sIK iHCTUTYTH.
Y TO#l uWac BeTepHHApPHE AaKyIIePCTBO
BUKJIAIAIA OKPEMHM KypCoM TIpH Kade-
JIpax Xipyprii, sSK TpaBWiIo, BHKJIagadi
XIpYpr, OCKUIbKH (haxXOBHX aKyIlepiB
Oyno oOmanb. Ili3Hime, Ha mOTPedy
qacy, s 3a0e3MeUCHHS TBAPUHHUIIBKOT
rajysi, sika modyania CTPIMKO pO3BHBATH-
csl, B IHCTUTyTax OyJIM CTBOPCHI OKpeMi
Kaeapr BETCPHHAPHOTO aKyIICPCTBA
SK CaMOCTIHHI CTPYKTYypHI OJIMHHIII,
3aBIAHHAM SIKHX Oyla IiJiecrpsMOBaHA
MiJATOTOBKA BUCOKOOCBIYEHUX (haxiBIiB
3 BIATBOpPEHHS, MaHOyTHIX BYCHHX Y
i ramy3i. 3’SBHJIMCS HAyKOBI IIKOIU
BIIOMHMX BYCHHX-aKyIiepiB. OpHovac-
HO 3’sBIIacs moTpeba peopraHilzyBa-

TH METOIWKY BHUKIAJAHHS IIPEIAMETY,
3MICTUBIIM AKIIEHTH Ha MONITHOICHHS
MPAKTHYHOI MITOTOBKK MaiOyTHIX crie-
IIAJTICTIB, CTBOPUTH METOMUKY TIpakK-
TUYHOI IIATOTOBKM 3 AWCIWIUTIHU Be-
TEepUHAPHOTO aKymrepcTBa. Hacras dac,
KOJIM KUIBKICTh HAKONHMYCHUX 3HAHb 1
TEXHIYHUI MPOrpeC CTBOPHIM YMOBH 1
3pOOMII MOXKITBUM 3IIACHHUTH SIKiCHUAN
CTpUOOK Ha BHIIMU PiBEHb Y MiJATOTOBII
(axoBUX KajpiB JJIs1 BAPOOHUIITBA, BUC-
HUX aKyIIepiB I BUKJIAIa4iB, SIKi CYTTEBO
30araTiiiv i TONTHOWIIM HAYKOBI 3HAHHS
y miii ramy3i (Yablonskyi et al., 2011;
Turkevich, 1951; URL, 2019).

TakuM YuHOM, y 3aKiajax BHUIIOI
BETEPUHAPHOI OCBITH 3HAYCHHS IIPaK-
TUYHOI TiATOTOBKH CTYACHTIB y TOMY
YHCIi 1 3 TUCIUILTIHN BETCPHHAPHE aKy-
IIEPCTBO CTAJI0 BUHSATKOBUM, a 3 ILIH-
HOM Yacy aKTyaJbHICTh ii JIUIIe 3pocia
(Lashkul, 2015; Tsvilikhovskyi et al.,
2014). V HuHIIIHIX yMOBaxX iCHYBaHHS
TBapPUHHHIIBKOL TajTy3i, KOJH MOKA3HUKU
BIATBOPEHHSI  CLITBCHKOTOCIIONAPCHKHIX
TBapUH YCIX BHJIB 3HU3WIUCS Yy pa3d 1
BIAMOBIIHO 3MEHIIIIIACS 3arajbHa Killb-
KICTh TBapWH, 3HAYCHHS NPAKTUIHOI
ITOTOBKH JIIKapiB BETCPUHAPHOT MEITH-
[IUHH, SKI TPAIFOIOTh Ha BUPOOHHMIITBI,
3a0e3neuyour HaJIeKHUM piBeHb BiJ-
TBOPEHHS TBAPHH, IEPEOIIIHUTH BAXKKO.

OmHIM 3 TIEpIIMX BYCHHX-BHKIA[IA-
YiB BETCPUHAPHOTO AKyIIIEPCTBA, XTO 3a-
TOCTPHB yBary Ha HEOOXiTHOCTI HAaOyTTs
CTyCHTAaMH TPYHTOBHIIIAX IPAKTUIHIX
3HaHb, YMiHb 1 KOMIICTEHINH IIie I Jac
BUBYCHHSI IIbOTO IPEAMETYy Ha CTYICHT-
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CBKiif J1aBi, OyB TEpIIMi HOro BUKIIIAY Y
KuiBchkoMy BETEpUHAPHO-300TEXHITHOMY
incruryti (KB3I) — 3aBimyBad kadempu
Xipyprii (y Toli Yac BeTepuHApHE aKyIep-
CTBO BHUKJIAJAJM OKPEMHUM KypCOM Came
Ha wiii kadezpi), mpodecop Bacws IBaHo-
Biu Cremeripkuii (Borodynia et al., 2018;
Maliuk et al., 2018). V 19331 1938 pp. im
Oyu  oIyOJiKoBaHI TIpari METOIMIHOTO
XapakTepy 3 BUKIAJAaHHS JUCIHUIUTIHA Be-
TePUHAPHOTO aKyIiepcTBa. Bin oy 3 ep-
LIMX BUKJIAAAYiB Li€] QUCLIMIUTIHYU JIMILIOB
BHCHOBKY TMpO HarajbHy HEOOXIiIHICTh
HaJIaHHS CTYJICHTaM IPYHTOBHIIIOT KITiHIY-
HOI IATOTOBKY, a4 OTXKE 1 BAOCKOHAJIEHHS
caMoi METOIHKH IMPAKTUYHOTO HABYAHHS
CTYICHTIB BUIIMX BETCPHHAPHUX 3aKIIa-
niB. Buble Toro, Moro BilacCHa METOIMKA
OyJa HUM ke po3po0icHa, BIIPOBADKEHA 1
arnpoOOBaHa /T 4ac BUKIIAJIAHHS BETEPH-
HApHOTO aKyIIEePCTBA y TUX 3aKJIAaX BHU-
101 BETEPUHAPHOI OCBITH, B KOTPHX HoMy
noBeniocs mparrroar. [leprmv 3 Hux OyB
KuiBchbkuii  BEeTepUHAPHO-300TCXHIUHHUIA
IHCTUTYT, 7O CTBOPECHHS 1 CTAHOBJICHHS
sikoro 1ipod. B. . Crermrenpkuii TOmydmB-
cst ocobrcto y 1920-1930-x pp., akTUBHO
1 TUTITHO TMPAITFOFOYM TaM, 1 3 SIKUM BiH HE
TOJIMIIAB TICHOTO (haxOBOIoO 3B’SI3Ky BCE
xurrs (Stelletskiy, 1933; Stelletskiy, 1938).

Memoro Oocnidycennsa Oyno BHU3HA-
geHns1 poii npod. B. 1. Cremnenpkoro y
CTBOPCHHI METOIVKU BUKJIAAHHSI BETe-
PHHAPHOTO aKyIIepCTBa y 3aKiIajax BU-
o1 BeTeprHapHuX ocBiti y 1920-1930-
X Pp., B KOHTEKCTi IPAKTHYHO] ITiITOTOBKU
CTYJICHTIB.

Mamepianu ma memoou
00CtiONCeHHS

MarepiajoMm AOCTIKESHHS Oyau Imy-
omikarii npod. B. 1. Cremnernpkoro me-
TOJMYHOTO XapaKTepy MO0 BaXIUBOCTI
y MArotoBli (axiBisi 3 BETEPUHAPHOL
MEJIMIUHE  TIPAKTHYHOI ITiITOTOBKK 3

aKyIIIepCTBa 1 HANPAIFOBAHHS METOIUKH
MPOBE/ICHHS MPAKTHYHUX 3aHATH 3 IbO-
ro TpeaMeTy, BUAaHi (axoBUMH Iepio-
JUYHAMHA BHAAHHSIMH. MeETOI0I0TYHOI0
OCHOBOIO  MPOBEACHOTO  JOCIIKSHHS
€ JOCHIIHMLBKUAN Miaxin, JiaJeKTHYHO
MOETHAHUI 3 TIPUHIMIIAMH 1CTOPU3MY 1
CHCTEMHOCTI. Y TMpolieci MpoBEICHHS J10-
CITIKEHh BUKOPHCTAHI XPOHOJIOTTYHHH,
CUCTEMHUI Ta aHAJIITUYHUN METOIU.

Pesynvmamu 0ocnionenHs
ma ix 0620680peHHs

VY J0OpeBOMOLIAHNI Yac y 3aKianax
BHILOI BETEPUHAPHOI OCBITH KOJHIIHBOT
iMIIepii, sk BigoMo, Oyyia MpuifHsTA, ITe-
PEBaKHO, TEOPETHIHA CHCTEMA HABYAHHS,
a BIJIMOBITHO 1 MIJATOTOBKU (haxiBIsd sIK 3
BCTCPUHAPHOI MEIUIMHH B IUIOMY, TaK
1 3 BETCPUHAPHOTO AKYIIEPCTBA 30KpeMa
(Stelletskiy, 1938). Ie Gys0 00yMOBIECHO
00’€KTHBHAMU OOCTaBUHAMH — pIBHEM
PO3BUTKY BETEPHHAPHOTO aKyIIECPCTBA
y Tepio]] HAKOIMYCHHSI HAYKOBOTO 1 KIIi-
HIYHOTO Marepiany i CTBOPEHHS 3aKIIajiB
BUILOI BETEPHHAPHOI OCBITH, BiACYTHIC-
TIO TIOJIUTY JIAHOT JIUCIMIUTIHK Ha OKpeMi
PO3IiH, SKI MarOTh CaMOCTIHHE 3HAYCH-
HS  (AKyIepcTBO, TIHEKOJOTis, IITYdHE
OCIMEHIHHsI, XBOPOOU HOBOHAPOKEHHX).
CaMocTiiHuX Kadeap aKyIepcTsa y moi-
HO CTBOPCHHX 1 pEOpraHi3OBaHMX IHCTH-
TyTax He OyIo, a, OTXKe, 1 KBaTi(hiKOBaHHX
HAYKOBIIIB-BUKJIAIa4iB IIi€] UCIUTLTIHH
OpaxyBaiio. AKyIIEpCTBO BXOIHIIO B KYpC
XIPyprivyHUX HayK, SK HEBEJIHMKA CKJIAI0BA
YacTUHA XIpyprii 1 JIMIIe Ha moyatky XX
CTOJIITTS BOHO OyJI0 BUOKpEMIICHE B CaMo-
CTilHY HayKy, 1 y BHIIIaX Oy 3aCHOBaHi
Kadeapy aKyiepcTa. AJie Ie TPUBATHIA
Yac BUKJIAJIAHHSM aKyIIepPCTBA 3aiMaics
xipypru. Yepes 1ie HaJIOKHOI yBaru BeTe-
PHHApHOMY aKyIIepCTBY HE MPHALLLIOCS
1 METOMTMKY BHKJIAJIAHHS €T TUCIUTLTIHH
He po3podisiu (Turkevich, 1951).
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3HalouM 3 BIACHOTO JOCBINY, SIK TO-
CTPO MOJIO[I BETEPUHAPHI JIKapi Micis
HABYAHHS y BHIII, 3 MEPIIUX e KPOKIB
CBOEI CaMOCTIHHOT POOOTH BiTUyBarOThH
Opak TPaKTHMYHOI TIJTOTOBKH 3 BeTe-
PHHAPHOTO aKyIIepcTBa i sK Oarato Ta
BOXKO IM JIOBOIHUTHCS MPALFOBATH, 00
3aITOBHUTH IIFO TIPOTATNHY, HAOYTH TaKIX
HEOOXITHUX MPaKTHYHUX 3HAHb 1 YMiHb,
B. 1. Cremnenpkuii MOCTaBUB Tiepe]l CO-
00I0 3aBOAaHHS BUIIPALIOBATH TAKHH Me-
TO BUKJIAQNAHHA Li€] JUCLMUIUIIHY, KUK
JlaBaB O MaiOyTHIM (haxiBIIsIM HE JIUIIE
TEOPETUYHI 3HAHHA Y Lii Tay3i BeTepu-
Hapii, ajie ¥ HaJeXHY 1 TaKy HEOOXiIHY
IUTsL pOOOTH TPAKTHYHY IiArOTOBKY. [l
MaKCUMAJIBHO €(EKTUBHOTO 3aCBOEHHS
MPaKTHYHOTO MaTepiaty, HaOyTTs CTyIeH-
TaMH BIJIMOBITHUX 3HAHb 1 YMiHb OyJI10 3a-
CTOCOBAHO IIMPOKE KOO (hOPM ITPOBEIICH-
Hst pakTiaHuX 3aHsTh (Stelletskiy, 1938).

3a MCTOAWKOIO BHKIAJaHHSI, pPO3-
pobienoro mpod. B. 1. Cremrenpkum,
MPAKTUYHI 3aHATTS CTYACHTIB 3 BETe-
PHUHAPHOIO aKyIepcTBa 1 TIHEKOJOTII,
a TaKOXK JOCIIIDKCHHS CaMOK BEITUKHX
TBapHH 3 METOI BH3HAYCHHS TUTBHOC-
Ti (>kepeOHOCTI) 1 HEIUTTHOCTI KOPOBU
(xoOwH) 3afiMalT YijbHE MicHe 1 A
CIIZIOM 32 TCOPETUYHHM 3aCBOECHHSIM
aHATOMIYHOI OyIOBH CTaTeBUX OpPraHiB
3a3HaYCHHUX CAMOK, ITiCJIsl O3HAWOMIICHHS
3 iX Tomorpadi€ro i IeTaTbHUM BHBYCH-
HSM OCOOIMBOCTCH OyIOBH PI3HHX Ya-
CTHH Ha MOKPUX aHATOMIYHHX IIperapa-
Tax B ayauTopisx. [1ix gac omparroBaHHs
TEM 3 aHATOMIi CTATEBHX OPTaHiB CAMOK 1
CaMIIiB CUTBCHKOTOCIIOAAPCHKIX TBAPHH,
BUKJIA/Ia4 BUKOPHCTOBYBAB Pi3HOMAaHITHI
dbopMu 1oAadi BOT0 MPaKTHIHOTO Ma-
Tepianmy crymeHTam. KpiM aHaToMidHUX
mperaparis, iX NpernapyBaHHs, JIEMOH-
CTpYBaJM MIallO3UTHBH, TaOMMI, Ma-
JIFOHKY, KHATY HA €MiIiacKoIi TOIIO.

[Ticnst Takol MiJrOTOBKK CTYICHTH
rpymamu 3 B. 1. Creruienpkum i acucTeH-

TOM Bi/ITIPaBISLINCS Ha OOMHIO, [ B IIPaK-
THYHUX YMOBAX HABYAIUCS MPOBEICHHIO
KJIHIYHOTO JTOCJI/DKSHHSI CaMOK TBapHH
niepen 3a00eM. KoxkeH CTYIeHT OBHHEH
OyB TPAKTHKYBAaTHCS Yy BiNpPaIfOBaHHI
METOIMKH: a) B HAaOyTTi JOCBiLy 0Oepex-
HO, He Tpy0O0 BBOIWUTH PYKY, CKIAJICHY B
ITYYKy», Yepe3 aHAIbHUM OTBIp B IIps-
My KHIIKY 1 4epe3 BYJIbBY — B IXBY; 0)
B JIOCIT/DKEHHI Yepe3 MpsIMy KHIIKY; T) B
JIOCITIDKEHH] Yepe3 IiXBY; J1) B KOMOIHO-
BaHOMY PEKTAIILHO-BaTiHAIEHOMY JOCITI-
JUKeHHI. BomHOYac cTyaeHTH HaB9amcs
3aCTOCYBaHHIO METOMIB  30BHIIIHBOTO
KIHIYHOTO JOCHIDKEHHS CaMOK Cllb-
CHKOTOCIIOZIAPCHKUX TBapHH 32 PI3HUX
¢izionoriunux crauis (Stelletskiy, 1938).

[Ticnsa nmpuaOaHHS HABMYOK B JOCITI-
JUKCHHI KODiB, CTYICHTH MEPEXOIMIN
0 pociimkeHHs koomn. OCKUIBKH 3a-
OiitHMX KOOWMI OyJI0 HEOCTaTHRO, a Ba-
TiTHHX 1 30BCIM He OyBayio Ha OOMHSX,
JOBOJIMIIOCS, B Mipy MOXKITUBOCTI, TIpaK-
TUKYBATHCS Ha KOOMJIAaX BiMICHKOBUX Ya-
CTHH, TPAHCIOPTY, & TOJIOBHUM YHHOM —
Ha KJIIHIYHOMY MaTepiaii. TakuM 4uHOM
MPAKTHYHI 3aHSTTS 31 CTYJICHTAMH 13 3a-
3HAYCHUX TEM IIPOBOIMIIN KpiM OOHHI, B
OCHOBHOMY B Xipypriuniii kiinimi KB3I
(ocKimbKM OKpEMOI aKkyIIepchKol Ha TOM
vac He 0yI10) 1 BeTepHHAPHUX AUTBHULIX
M. KueBa. 3miiCHIOBAIIM TaKoXK BHI3IH
TPYI CTYICHTIB ¥ TOCMIONAPCTBA BIHCHKO-
BUX YaCTHH, JI¢ yTPUMYBAJIH KIHCBKE IT0-
TOIIIB S, ¥ TOCIIOAAPCTBA TPAHCIIOPTHUX
opramizaiiii (ry>kKOBU# TPaHCIIOPT y TOM
vac OyB HAUTIOMIUPEHIIINM).

[Ticns 11pOTO, HACTYITHUM ETAIloOM Y
HaOyTTI MPAaKTUYHOI MiATOTOBKH 3 Be-
TEPUHAPHOTO aKyIIepCTBa OyIO OIMaHy-
BaHHS CTYICHTaMHU METOIMKH KJIIHITHO-
TO JOCIIIKCHHSI KOPOBH Ha BariTHICTh
1 HeIJTiIHICTh, TOTPUMYIOUHCH HASBHUX
y MOCIOHMKAaX 3 aKyIIepCTBa Ta OIUCA-
HuM npod. H. @. Mumkiaum npuiio-
mawm (Stelletskiy, 1938).
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O4EeBHIHOIO TEPEBAro0 MPOBEICH-
Hs MPAKTHYHUX 3aHATH Ha OOWHI OyIo
Te, 10 y CTyJeHTa Oy/ia Haroaa mpoBo-
JUTH Tepe3adiiiHe 3arajibHe KITIHIYHE
JOCTI/DKCHHS. TBapHHU 1 CIeliajibHe
KIIIHIKO-aKyIIepChbKe YU TIHEKOJIOTIYHE
JOCII/DKEHHS, 30KpeMa, POOMTH MiCIs
[BOTO IIEBHI aHAJIITHYHI BUCHOBKH, BU-
3HayaTuca 3 aiargos3oM. Ilicis 3a00r0
JOCITI/DKEHOI HHM TBapUHH CTYACHT
MaB MOKJIMBICTB CITIBCTABUTH CBOI BU-
CHOBKH, MEPEBIPUTH 3HAHHS, YMIHHS,
BpaxyBaTH CBOI MOMHJIKH 1 3’sCYBaTH
X MPUYMHH, TPOBECTH MOPIBHSUIBHUI
aHaJIi3 pe3yJIbTaTiB JOCIIKSHHS JI0 3a-
000 TBapHHH 1 Micist HOro. BomHoYac
CTYJICHT 3aKpIIUTIOBaB 1 CBOT MPaBUIIbHI
BUCHOBKHM — qiargo3u. Pobora i3 camka-
MU Ha 0OIfHi Oyia opraHizoBaHa TaKOXK
MO0 INTYYHOTO OCIMEHIHHS 3 METOMO
OBOJIOJIIHHSL CTYACHTAMH TEXHIYHHUMH
MPUHOMaMH IOTO MPOILIECY.

[Ticist 1BOX MPaKTHYHHMX 3aHATH Ha
OOWHI, JIe TPOBOJAMIN KJIIHIUHI A0Ci-
JUKEHHSI TBapuH 3a (i310J70TiUuHUX CTa-
HIB 1 3 PI3HOMaHITHOIO TATOJIOTIE CTa-
TEBUX OPraHiB, CTYACHTH MEPEXOIUIH
JI0 pOOOTH Ha KIIHIYHOMY Marepiani i,
KOJIM JOCTaTHBO HAIPAKTUKYIOTHCS (d4ac
1 KIIBKICTh JOCHIIKEHb I KOXKHOTO
CTYJICHTA 3aJIeXkKaJld BiJl Horo 3mi0HOC-
TEH), BIANPABISUINCS HA BUI3HE 3aHATTS
B HaBYaJlbHE TOCMOAApPCTBO. Tam CTy-
JICHTH MaJId MOXIIMBICTh BHKOHYBaTH
MPaKTHYHI 3aBIaHHs, SKI MaJk Xapak-
Tep TMOCTYMOBOro yckiaaHeHHs. Cro-
YaTKy JOCIIHKYBAJIU KOPIB 3 BIJOMUMH
TOYHMMH JaTaMH IMapyBaHHS; MOTIM —
KOpIB, PO MapyBaHHS SKUX iM HE OyJo
HIYOTO BiJIOMO; BariTHUX KOpIB, OO
BariTHOCTI SKMX CTYJACHTaM HIi4Oro He
MOBIIOMJISUTIOCS, 1 BOHH TIOBHHHI OyITx
cami BCTAHOBHUTH 1X CTaH; KOPIB 3 HEBi-
JIOMHUM TE€PMIHOM BariTHOCTI, 1 CTy/IEH-
TH MOBUHHI OyJM caMi BH3HAYHUTH Yac
MapyBaHHS KOPOBH 1 TEPMiH BariTHOCTI.

TakuM YUHOM THPaKOBaHI BUKOHAHHS
3aBIaHb 3 MOCJIIOBHUM ITiBUIICHHSIM
PIBHIB CKJIQJTHOCTI JIaBaJIM MOXIIHUBICTh
CTyJICHTaM Ha KIIHIYHOMY MaTtepiai
BiJIIPAIbOBYBAaTH TCOPETHYHI 3HAHHS 1
MIATBEPIKYBATH iX TPAKTUYHUMH J10-
CITI/DKCHHSIMH, a OTXKe, HaOyBaTH TaKuX
B)XJIMBHUX MPAKTUYHUX YMIiHb i HaBH-
yok (Stelletskiy, 1933).

[lix gac ompaIlfoBaHHS TEeM IIpaK-
TUYHUX 3aHATh 3 BETEPUHAPHOIO aKy-
mepcTBa, NpUCBSUEHUX  (eroTomii
IJI0/1a, HA IMOYATKOBOMY eTami mhpod.
B. 1. Crenneupkuid 3amponoHyBaB Ko-
PHUCTYBaTUCS TPUHOMOM BiIKPHUTOI Jie-
MOHCTpaIIii, 1100 MMOKa3aTH CTYICHTaM,
SIK TIOTPIOHO TMPOBOAMTH ITF0 OTEPAIIIfO.
[Ipudomy omepaniro peroromii cam aB-
TOP METOJMKH IPOBOAMB HA 3BHYAHHO-
My OIIMHKOBAaHOMY JIE€MOHCTPaLiHOMY
CTOJI B HaBYaJBHINA aymuTopii, 1100
CTYACHTH MODJIA OauuTH 1 3amam’siTaTu
0COOJMBOCTI, MOCIIIOBHICTH 1 CrieIudi-
Ky MaHIIYIIIH Y KOKHOMY KOHKPETHO-
My BHIIAJIKy 3a BIIMOBIAHOTO JiarHo3sy,
a TaKOX OIIIHWUTH IO Pi3HHUX aKyIIep-
CBKHX IHCTPYMEHTIB — (DETOTOMIB: TIep-
CHEMOMIOHMX HOXIB, J0J0T Mapk-
rpada, nae BproiieHa, JTaHIIOKKOBUX 1
JOPOTSHHUX THJI Tolo. BiH BBaxkaB, Mo
Taka BIIKpUTa IEMOHCTpalis 000B’s3-
KOBO TIOBHMHHA IEpeayBaTH poOOTI Ha
(aHTOMI, @ TUM Iaue Ha KJIIHIYHO XBO-
piit tBapuHi (Stelletskiy, 1938).

[IpakTHuHi 3aHATTSA, MOB’sI3aHi 3
BUBUCHHSIM IIUTaHb, IOB’s3aHUX 3 IO-
JMOKEHHSMH, TO3HLIIMHI IEPEIICIKaH-
HSMH 1 WICHOPO3MILICHHSIMH IIONA B
POMOBHX HUISXaX, a TAKOXK BUIIPABIICH-
HSl HEMPAaBWIBHUX B3a€MOBIIHOIICHB,
HAJQHHS  POJOIONOMOTH  CTYICHTH
BiNIpalboOByBaIM Ha (anTomi. Bumi-
PIOBAaHHS Ta3y CaMOK BEJHKHX TBapHH,
BHU3HAYCHHS HEBAriTHOIO 1 BariTHOTO
CTaHy SIK IUITXOM 30BHIIIHBOTO, TaK 1
BHYTPINIHBOTO X MOCTIIKEHHS, CIIO-
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CTEPEIKCHHS 3a MepediroM mpaBUIIBHEX
pOmiB, 3 3aMCaMH OKPEMHX MOMEHTIB
1 CIIOCTEpEXKEHHS 3a CTaHOM POALLI
(BUMIprOBaHHSI TEMIIEPATYPH, aYCKYJb-
Tallisl TOIIO BIPOJOBXK POJIIB), HAJIAHHS
JOTIOMOTH TTiJT Yac HeTPaBUIIbHUX, BaXK-
KHX polax, axk M0 (eToTOMIl CTYICHTH
OIMaHOBYBAJIM MPAKTUYHO B KJIIHII 1 HA
HABYAJBHIA 1 BUPOOHHYIH MPaKTHUKAX.
3a omaHyBaHHS TEeMH 3 HAJAHHS POIO-
JONIOMOTH CTYIACHTH BiIIPAIlbOBYBAIH
KIIHIYHY poOOTYy 1 3IiMCHIOBAIM Kypa-
ito poniib. JIiKkyBaHHS XBOPHX Barit-
HUX CaMOK 1 TBapHH 3 MiCISIPOIOBHMHU
3aXBOPIOBAHHSMH CTYICHTH IPOBOIIITH
B KJIIHIII 1 Ha mpakThKax. Tam jke BOHH
3IIACHIOBAIY Kypallito XBOPHUX TBAPHH 1
MKCAJIU ICTOPiI0 XBOPOOH.
HalikopHCHINIMMY 111010 3aKPIiTUICH-
HS 1 3aCTOCYBaHHS Yy MalOyTHIH MisiIb-
HOCTI HAOYTUX y BUPOOHHYUX YMOBax
Ha KJIIHIYHOMY MaTepiali MpaKTHIHHX
3HaHb, YMiHb, HABUYOK 1 KOMITIETEHIII 3
BETCPHHAPHOTO aKylIepcTBa Oyau Ha-
BYANbHA i BUpOOHHWYA TpakTuku. CTy-
JICHTU TPOXOIMIIH 1X Y TBAPUHHHIIBKUX
rocmogapcTBax (ydrocmax, KOJITOCHax,
paarocrax) i KepiBHUIITBOM BHKJIa-
naga, HaBECHI, y MepioJ] MaCOBHX OTe-
JIeHb 1 jkepedinp. Ha HaBuanpHiH Ta BU-
pPOOHMYIN MPaKTHKAX CTYICHTH OLTBII
MPEAMETHO OIaHOBYBAJH, B TOMY YHC-
Ji, TMTAaHHS OpraHizamii MmapyBajlbHUX
MYHKTIB 1 ApyBaHHS TBapWH, OCKUIBKH
MaJli MOXKJIMBICTH MPAIIOBaTH HA BHY-
TPINIHBOTOCIIOAAPCHKUX MAapyBATBHUX
MYHKTaX 3 BEJIMKOIO KUTBKICTIO TBAPHH.
Ha mmmboke nepexonanus mpod. B.
I. Cremrenpkoro, mif 9ac peKTaTIbHHX
1 BariHaJbHUX MAaHIMYJSAMIA He3alex-
HO BiJl METH MPOBEICHHS TaKUX JOCIi-
JoKeHb (03HAHOMIICHHS UM BU3HAYCHHS
PO3MIIICHHS CTAaTCBUX OPTaHiB, BUMi-
PIOBaHHS Ta3y y CaMOK KPYIHHUX TBa-
PUH YM BH3HAYCHHS HEBariTHOro ado
BariTHOrO0 CTaHy, TEPMIHY BariTHOCTI)

HeoOXiaH1 kuBl 00’ ekTh. TiJIBKU TaKUM
CaAMOCTIMHUM JTOCHIIDKEHHSIM MOXKHA
1 3alliKaBUTH CTYJEHTa aKyIIECPChKOO
poboTOr0, 1 JaTH TBAPUHHHUIITBY JIIKAPsI
BETEPUHAPHOT MEIMIIMHH, SKUH BOJO-
JIi€ aKyIIEePCHKOK TEXHIKOK. YHUKHYTH
K TpaBMYyBaHHS BHYTPIIIHIX OpraHiB
CaMKH TIiJT Yac BHYTPIIIHKOTO 11 JOCITi-
JUKeHHsT (peKTajIbHOrO, BariHaJIbLHOIO)
CTYICHT TOBMHEH HamaraTucsi BXke 3
MEPIIOr0 5K JOCHIDKCHHS He3alexk-
HO BIJl TOTO YH IIe XyJ00a Mpu3HaYcHa
JUISL TTOIAJTBIIIOTO 320010, YH JIUIS TOCIIO-
JIapCHKOTO BHKOpUCTaHHsA. Ha rmboke
nepekoHaHHs Bacuns IBaHOBH4Ya, 1€
OyB BaKJIMBHUI MEJaroriyHuid MOMEHT.
SIk TpakTHK 3 BETMUYE3HUM CTa)XeM BiH
3HaB, [0 aKYIIEPChKa CKJIaJ0Ba POOOTH
BETEPUHAPHOTO JIIKAps € OHIEI0 3 Hal-
BaXXuuX, i 0e3 iHTepecy, 6e3 a000BI 10
Hei, BUKOHYBATH ii BaXXKO. A BUKITIOY-
HO TEOPETUYHHUM BHKIIAJAHHAM MOX-
Ha HaBiTh BIIJISIKATH BiJ HEl CTy/nEHTa,
3MaJbOBYIOUHM TPYAHOINI ¥ CKIaJHI
CUTYyallliiHi 0OCTaBHHH, SIK-TO OyBaJlo
B HemoOpi crapi wacu. Bix Betepunap-
HOTO JiKaps Ha BUPOOHUIITBI MOTpiOHA
YiTKa po0O0Ta 3a CBOEIO CIEIIANBHICTIO,
0e3 11 mepenopyueHHs. OTxe, Uil OBO-
JIOJIHHS aKyIIEPChKOK TEXHIKOK ISt
HABYAHHS CTYJICHTA HEOOX1IHI BUKIIFOU-
HO JKHBI1 00’ €KTH: KOPOBH, KOOWJIH TOILO
(Stelletskiy, 1933).

Bemukoro 3mauenns mpod. B. L
CrenenibKuil HaJaBaB CTBOPEHHIO 1
oOmagHaHHIO Ha Kadeapi akyliepcTBa
BJIACHOTO, YKOMIUIEKTOBAHOTO TeMa-
TUYHUMHU TpernapaTtamMu 1 pi3HOMaHIT-
HUM aKyHIIEpPChKUM 1HCTPYMEHTapieM
(3py4YHHMM, TPUAATHUM JJIS MaHIIyJis-
i, HErPOMI3JIKUM, MIPAKTUYHUM Yy BU-
KoprcTaHHi) My3ero. Kadenpa mosunHa
Maryd Horo il 3a0e3ledeHHs MaKCH-
MaJIbHOT TOBHOTH 1 PI3HOOIYHOCTI ofiep-
JKYBaHUX CTYJACHTaMH (DaxoBUX 3HAHb

(Stelletskiy, 1938).
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Otxe, y 1920-1930-x pp. y KB3], a
B mogansimoMy — KuiBcbkomy BeTepH-
napaomy inctutyti (KBI), HaByanpHUi
IpoIleC 3 BETEPUHAPHOTO aKyIIEPCTBA,
CBO€YACHO 3a0e3medcHuil eheKTHBHOIO
METOIVKOIO OMAaHyBaHHS JIHCIHILTI-
HOIO, BKIIFOUAB IIMPOKE KOO (hopM Ha-
OyTTsI CTyIEHTaMU TPAKTHIHUX 3HAHB,
yYMiHb, HABHYOK, KOMIIETCHTHOCTEH I
B Tepiox HaBYaHHS B iHCTHTYTI. Lle
JO3BOJISUIO MTOYHHAIOYNM JIHIDIOMOBA-
HUM JKapsiM BETCPHHAPHOI MEIUIIMHU
Ha HOBUX MICIIIX POOOTH Yy TBapuH-
HUIBKUX TOCHOAApCTBAX HE OOSTHCS
TPYAHOIIIB 1 crenupiku aKyliepchbKo-
ro ¢axy, Ha BHCOKOMY DiBHI HaJaBaTé
aKylmepchKy 1 TIHEKOJOTIUHY JOTIO-
MOTY TBapWHaM, IIBUIKO 3aBOHOBYBa-
TH ABTOPHUTET AOCBITYCHUX MaHCTpiB
CBOEI CHpaBH. 3aBISKH TIPYHTOBHUM
3HAHHSM, yMIHHSIM, HaBUYKaM, Ofep-
JKaHUM Ha CTYICHTCBKIH JIaBi, 3 YECTIO
JONIAIOYU TIepINi BUPOOHHYI TpPYIHO-
IIi, y MOJIOIUX JIFOACH ITiBUIIYyBAIACs
CaMOOI[iHKa, BOHH CTBEPIKYBAIHCS Yy
MpaBWILHOCTI 00paHoi mpodecii, a 11e
CTHMYIIOBAJIO X JIO ITOIOTAaHHS HOBHX
BHCOT IIPOQeciiiHOi MaliCTEPHOCTI.

Baratopiuyna mpakThka BHKIAIa-
upkoi pobotu npod. B. 1. Cremnens-
KOTO y BeTepuHapHHX Bumiax Kuesa ta
OpenOypra goBena, MO Taka METOIUKA
HABYAHHS CTYJCHTIB MPAKTUYHUM 3HAH-
HSIM 1 YMIHHSIM 3 BETEPHHAPHOTO aKy-
mrepcTBa gae g100pi pe3ysIbTaTH.

Bararo nokosiHb BeTepHHAPHUX aKy-
mIepiB, HABYCHUX HA METOIHMIII, CTBOpE-
HIf 1 BiJmpaliboBaHiil BIPOTOBX POKIB
npodecopom B. 1. Cremnenpxum y KB3I
i misHime y KBI, monoBHroBau 6araro-
YHCEINbHI 3aTOHU JIIKapiB BETEPHHAPHOL
MEIWIIMHU HE TIIbKU YKpaiHw, a i Oa-
ratbox pecmyonik koaumHboro Coro-
3y. Bcronu, e BOHM mpairoBaiii, TiTHO
MIPEICTABIUIN CBill HABYaJBHUH 3aKIIaI,
SIKMA J1aB M TYTIBKY B JKUTTS, CBOTO

BunTens — podecopa Bacuist [BaHoBH-
ga CTeJUICIBKOT0 — IIEePIIOro BHKJIaada
JUCIUIUTIHA aKyIepcTBa 1 THEKOJOTI,
SKy BiH YATaB OKPEMHM KypCOM IIpH
kadenpi xipyprii. TBopuo, BIyMIIHBO,
He (QOpMarbHO CTABUBCS 10 HABYAHHS
CTYACHTIB aKyIIepchbKid (axoBid maric-
TEPHOCTI, HAMAralO4UCh IepeaTy iM yci
CBOI 3HAHHS, PAKTHYHI YMIHHS 1 HABU-
4KkH, (axoBl KOMIICTEHTHOCTi, Oyay4u
npu TomMy mpodecopoM, 3aBigyBaueM
kadenpu xipyprii. [leBHa piv, mo Ha-
BYAIOYH CTYACHTIB BETCPHHAPHOMY aKy-
repcTBy, i cam mpod. B. 1. Cremmtenpkuit
HABYABCSI TIOPSIT 31 CBOIMU YUHSIMHU-CTY-
JneHTamu. Bin HaBuaBcs HaBuatu. Biywm-
JIMBO, TPAMOTHO, €(EKTHBHO JOHOCUTU
0 HUX TIPAKTHYHI 3HAHHA, apKe caMe
4yepe3 HUX 3IIHCHIOEThCS CUMOIO3 Te-
OpPETHYHUX 3HAaHb 3 NPAKTUYHHMH Ha-
BHUKaMH, sKi MaiOyTHId BeTepHHApHHIMA
aKyIIep MOBUHEH OTPHMATH IIiJT Yac Kili-
HIYHOI MIJIFOTOBKM 1 TIPOHECTH 1X Yepes
YCIO TIoAaJIbITY TpodeciitHy TisSTbHICTS.
Huni, sk 1 panime JIUCHUILTIHA
«AKyIIepcTBO, TIHEKOJIOTisT Ta OioTex-
HOJIOTisST BIATBOPEHHS CLIBCBKOTOCIIO-
JIapChbKUX TBapHH 3 OCHOBAMH aHIPO-
JOrii», Oyayddm KIiHIYHOWO, 3aiiMae
4YiJIbHE MicLle B CHUCTEMI HiATOTOBKHU 1
(dopmyBaHHs (axiBIIB BETEPHUHAPHOI
MEMIMHUI TTOPs 3 THIIUMH KIIHIYHHU-
MU JUCHUILTIHAMU OCTAaTOYHO (PopMye
npoGias MaiOyTHEOTO (haxiBIIsl.
AHaITI3YI04H 1 MOPIBHIOKOYH OCHOBHI
0a30Bi MO3UIIIT MIATOTOBKH BETEpUHAP-
HUX JIiKapiB-aKyIIepiB 3a Mepiox iCHy-
BaHHs BEeTepHHAPHOTrO (pakysprery (Ha-
CTYITHOTO POKY BiI3HAYaTUMYTh BIKOBUI
FOBiJICH), MOYKHA 3pOOUTH BUCHOBOK, 1110
OUTBIIICTE (DOPM 1 EEMEHTIB KIITHIYHOL
MiATOTOBKYU CTYACHTIB 3 BETEPUHAPHOIO
aKyIIepCTBa, SIKUMH IIOCIYTOBYIOTHCS
HUHI, OyJIM BBEJCHI B Iporpamy Ipak-
TUYHOI 1 KJIIIHIYHOI IMATOTOBKH 3 IOAa4i
mpod. B. 1. Cremrenpkoro. OcyuacHe-
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Hi, IPUMHOXKCHI 1 a7anTOBaHI 10 BUMOT
HUHIIIHBOTO Yacy BOHH 3aJIUIIAIOTHCS
0a3MCHUMH Y MIATOTOBII CYYaCHHUX JIiKa-
PiB BEeTEpUHAPHOT METUIIMHH.

TakuM YUHOM, 3aMOpPyKO IiAro-
TOBKH (haxiBIsl € HE TUTBKH HAJIS)KHA Te-
OpEeTHYHA, ajie 1 BIIMOBIIHO, IPYHTOBHA
MpakTHYHA 1 KIiHIYHA miaroroBka. Ocy-
YacHEHI 1 aJarToBaHi 10 BUMOT HUHIIII-
HBOTO YaCy BOHH 3aJIUINAIOTHCS KITFOYO-
BUMH Y MIJTOTOBIl CydYacCHHX JIiKapiB
BETEPUHAPHOT METUIMHHM, aKyIlIePiB-Ti-
Hekoori. PaxoBa MiAroToBka 3 «AKy-
IIepCTBa, THEKOJIOrii Ta 010TeXHOIOTIT
BIITBOPCHHS  CLIBCHKOTOCIOAAPCHKUX
TBapHH 3 OCHOBaMH aHJIPOJIOTI(» Ie-
penbadae 3100yTTsI 3HaHb, BUPOOIICHHS
YMiHb KOPHCTYBATHCS [IMMH 3HAHHSIMH,
3aCTOCOBYBaTH iX Ha MPAKTUIIl y Mai-
OyTHil cBoiil mistmbHOCTI. CrpaBxHii
cydJacHHH (haxiBellb — I1e, HacaMIepe/,
JlyMaroya JHouHa, 3 OaYeHHSAM Harmps-
MIB 1 MEPCIEKTUB PO3BUTKY raiy3i Be-
TEPUHAPHOT METUIIMHHU B I[1JIOMY.

Bucnosexu i nepcnexmuéu

3 BHKJIAJCHOTO B CTaTTi Marepiairy
MOKHA 3pOOWTH BHCHOBOK, IIIO POJIb 1
npioputet npod. B. 1. Cremrenpkoro y
CTBOPCHHI METOIHMKU TPAKTUYHOI ITij-
TOTOBKU CTYACHTIB 3 BETCPHHAPHOTO
aKyIIepcTBA Yy BETCPHHAPHUX BUIIAX
oe33amepeuni. Hum Oyna pospobiieHa i
JOBEJICHA 10 JTOCKOHAIIOCTI TaKa METo-
QKA BUKJIAJAHHS M€l TUCIUIDTIHY, SKa
JlaBajia MaiOyTHIM (haxiBISIM HE JIHIIE
HAJICKHY TEOPETHYHY, aje i IPyHTOBHY
MPAKTUYHY 1 KIIHIYHY IiJrOTOBKH. 3a-
rajibHi 1 IPUHIMITA aKTyaJIbHI W HHUHI.
[ MakcuManbHO e(peKTHBHOTO 3aCcBO-
€HHS TPAaKTHYHOTO Marepiaiy, HalyT-
TS CTYJICHTAaMH BIAMOBIIHUX (DaxoBHX
3HaHb 1 YMiHb OyJIO0 3aCTOCOBAHO IIUPO-
Ke KOJIO (pOpM TPOBENCHHS KIIHITHIX
3aHSTH 1 TIOJ]a4i HABYAJILHOTO Marepiay.
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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
notonly 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 lvanovych, veterinary obstetrics, practical training of students,
teaching techniques
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AHOomayia. Abopmu y Kopig CrpUYUHAOMb 3HAYHi EeKOHOMIYHi 36umku 08
20Crnooapcme 3 ympumMaHHSA 8enuxoi poeamoi xyoobu. Abopmu Kopie moxcyme bymu
3apasHoi ma HesapasHoi emionoeii. Halivacmiwe OdiazHocmyroms 3apasHi abopmu
Kopis, OCKinbKu diaeHocmuKa 36Y0HUKI8 3apa3Hux xeopob binbw po3suHeHa, 60 deski 3
uux xeopob € cninbHUMU 05 MeapuH i ntodeli. Y cmammi npedcmasneHo pe3ynbmamu
aHanizy 0aHux /labopamopii monekrynapHoi diaeHocmuku TOB «LleHmp BemepuHapHoi
LiazHocmuku» wodo abopmis 3apasHoOi emiosoeii y Kopie ma ix nowupeHHs 8 YKpaiHi
30 2014-2018 poku. 36yOHUKU iHgheKyiliHUx x80pob, W0 suKauKaroms abopmu 6yau
3agpikcoeaHi y 17 obaacmsax YkpaiHu 3 18 0ocniorcysaHux. Bci 3pasKku, aKki HaOxoounu
0o nabopamopii, 0ocnioxysanuce Ha 12 36yOHUKI8 3apa3HUX X8opob Memooom
rnonimepasHoi 1aHY020801 peakuii y pexcumi peasnbHozo yacy. Halibinbwuli 8idcomok
npunadae Ha 6akmepianeHi iHgpekyii 43,43 %, Ha eipycHi iHgekryii 23,23%, Ha
npomo30ooHo3u 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
demeKkmyB8aHHA ManodocnioneHux 36yoHukie (BHV-4, Coxiella burnetii, Neospora
caninum) 8 YKpaiHi, ceiduams npo akmyaneHicme npobsaemu ma nompeby y ii sU8YEHHI.

Knrouoei cnoea: senuka poeama xydoba, Kopoed, 8azimHicms, iHgheKuiliHi xeopo-
6u, abopm, diaeHocmuka, memoo [1/1P

* HayxoBHii KepiBHUK — KaHAWAAT BETEpUHAPHUX HayK, noueHT O. A. Bansuyk
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Axmyanvnicmo

B mkepenax 3aKkopIOHHOI JTeparypu
BHUCBITIICHO JIOCTAaTHBO 1H(OpMALIT 010
JUArHOCTHKH, TIOIIMPEHHS Ta eTioyorii abop-
TiB xopis (Borel et al., 2014; Derdour et al.,
2017). TIpore, B YkpaiHi qaHi oo mpotire-
MU a0OpTIB KOPIB HE € CUCTEMHUMH, a B OK-
PEMUX BHITAJIKaX B3arajii BIICYTHI, ITI0 CBIil-
YUTH MPO aKTYaTbHICTh TAHOTO TTUTAHHSL.

AHaniz ocmannix 00cnioHeHv
ma nyb6nikauiii

AOOpTH Y KOpiB, OCTAQHHIM YacoM, €
CEpPHO3HIM BHKIIKOM TSI TOCIIONAPCTB
3 YTPUMaHHS BEJIMKOI pOraroi Xyao0u i
CTIPUYMHSIFOTH 3HAYHI CKOHOMIYHI 30UTKH
CKOTapCTBY HE JIHIIIC B YKpaiHi, ane i B
YCBOMY CBITi. BcTaHOBIEHHST 0CTaTOYHOL
MPUYHHA a00PTY Y BEIUKOI pOraTol XyHo-
0, 3BayKar04M Ha 1X IOJIIETIONONTYHICTE —
€ TIPOOJIEMOIO, 3 SIKOFO CTUKAIOTHCS JIKapi
BETEPUHAPHOI MEMIMHU Ta (haxiBIy Ja-
6oparopiii (Clothier & Anderson, 2015).

ITix yac BariTHOCTI Ha IUTIJ BIUIMBAE
Oarato (akrtopiB. 30Kpema, He3apas-
HI a0OpTH MOXYTb OyTH CITPOBOKOBaHi
MEXaHIYHUMH YHHHUKAMH (CKYITYCHHS,
TpPaBMyBaHHsS TBapHH I 4ac IepeMi-
[IEeHb, 3POCTAHHS BHYTPINTHHOYECPEBHO-
IO THCKY 32 THMIIaHIl TOIIO), XIMIYHUMH
(BrumB  (papMaKONIOTIYHUX — Ipenaparis,
TOKCHYHHX PEYOBHUH), (Hi3NUHUMHU (BILUIUB
BUCOKHX Ta HHU3BKHX TEMIIEparyp, ram-
Ma-IIPOMEHIB), a TAKOXK BPOIUKEHI Ta Ha-
OyTi (CramKoBi T'€HETHYHI IOPYILIEHHS,
TIATOJIOTIsI EHIOKPUHHOI CHCTEMH, TIOPY-
nrennst oominy pedosun) (Peter, 2000;
Cabell, 2007). 3apasui aboptu MOXYTh
BUKJIMKATHCS BIpycaMu, OakTepisiMH, TPU-
6amu ta navinpocrimuvu (Cabell, 2007;
Njaa, 2012; Borel et al., 2014; Derdour
et al., 2017). Tudexriiini areHTH — 9acti
MIPUYHHE a00PTIB BENTHKOI POraToi Xymo-
O, BOHH MOXXYTh PEECTPYBATHUCS CIIOpa-

JIYHO 200 STK H300THYHI a00PTH, 3a3BU-
yaii, 0e3 KIIHIYHUX 03HAK, OKPIM abopTy
(Njaa, 2012; Clothier & Anderson, 2015).
[IpoBeneHi nocmimkeHHs Kaiipop-
HICBKHX BYCHUX BKa3yIOTh Ha Te, IO
58 % abopTiB cipuYMHEH] 1H(EKITISIMH.
Cepen Hux, 46,9 % — ne crienudivHi iH-
¢exii (Clothier & Anderson, 2015).
Jlnist BCTAHOBJICHHS JIiarHO3y MOTPi0-
HO 3i0paTy BCi HEOOXiAHI 3pa3kH, a Ta-
KOK CKJIACTH NICTAbHUN aHAMHE3 MO0
okpemoi TBaprHH abo crama. Yacto 3pas-
KU HAJICUJIAIOThCS HE B TIOBHOMY 00CS3I1.
Hampuknan, y Oaratbox BHIIagkax adbop-
Ty BEJIMKOI poraroi XyaoOW —TuiareHTa
HE HANAETHCS UL JIOCHTIKEHb, X04a €
BOKIIMBAM MaTepiajioM Ul TOYHOI Jia-
THOCTHKH TakuX 30ymHukiB sk Bacillus
licheniformis, Chlamydia spp. Ta Coxiella
burnetii (Wheelhouse & Dagleish, 2014).
CBoedacHa JIarHOCTHKA TIPUYUHHA
abopTy TO3BOJISIE IPABIITLHO OPraHi3yBaTH
npoiTaKTHYHI 3aX0H Ta HE JOMYCTHTH
3HAYHUX CKOHOMIYHHX BTPAT, MOB’S3aHUX
13 3HIDKCHHSIM MOJIOYHOT IIPOTYKTHBHOCTI,
MOBTOPHUM OCIMEHIHHSIM, HEIOOTPHUMAaH-
HSIM MOJIOIHSKA Ta BUTPAaTaMU Ha KOPMH,
BCTAQHOBJICHHSI JIarHO3y Ta JIKyBaHHS
(Peter, 2000; Clothier & Anderson, 2015).
Mema Oocnidycenns — aHaii3 Io-
HIMPEHOCTI a0OPTIB KOPIB 3apa3HOi eTi-
oJIoTii B YKpaiHi.

Mamepianu ma memoou
00CTi0NCeHHS

JlocmiKeHHsT BHKOHAHI — IUISIXOM
CTaTHCTUYHOTO aHaizy nanux Jlabopa-
TOpii MoJeKysIpHOi miarHocTuku TOB
«Ilenrp Berepunapuoi liarHocTUKm»
3a 2014-2018 pp. moao pe3ynbTariB
JIOCITI/KEHb 3apa3HuX abOpPTiB y KOPIB.

Bumagkom BBaxaBcst 3pa3ok  abo
3pa3Kd, HagaHi OJHOYACHO 3 OIHOTO
craga (omuH abo Oinbire abOPTOBAHMX
IUTOIB a00 iX BHYTPIIIHI OpraHH, Iuia-
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1ieHTa i/abo BariHasabHi 3MuBH). J{ist 10-
CITiJDKCHHSI BUKOPUCTOBYBAIIH BariHaNb-
HI Ma3KH, TUIAlCHTY, BHYTPIIIHI OpraHu
I0/1a: MO30K, Ceplie, JIereHi, TUMYC, ce-
JIe3iHKa, MeYiHKa, HUPKHU, BMICT CHUYTa,
piKHa 3 IPYAHOI Ta YEePEBHOI MOPOKHHU-
Hu. BinOip 3paskiB oprasis Bix abopTo-
BAHOTO IUIOAY MPOBOMIIH Oe3rmocepen-
HBO Yy CEKWiHHIN 3aimi yadoparopil mifg
9ac MPOBEICHHS MTATOJIOTOAHATOMIYHOTO
po3tuHy. Bik, mopoza i TepMiH BariTHO-
CT1 TBapHH, 110 a0OPTYBaIH, OYJIH Pi3HI.

JliarHocTuKy 30yIHUKIB iH(EKIIHHIX
XBOPOO, SIKI BUKJIMKAKOTH a0OPTH, MPOBO-

JITA METOZIOM TIOJIMEPa3HOT JIaHIIFOrOBOT
peakiii y pexxumi peansroro dacy (ITJIP-
PY) na ammidikaropi Applied Biosystems
7500 Fast Real Time PCR-Systems, uxo-
PHCTOBYHOYM KOMEPIIiifHI TECT-CHCTEMH.
Bci 3pasku nocmimkysammck Ha 12 30y7-
HUKIB iH(ekmiiHux xBopod: Mycoplasma
spp., repreceipyc BPX 4 tury (BHV-4),
Bipyc BipycHoi aiapei BPX (BVDV), cep-
necsipyc BPX 1 muny (IBRV), Salmonella
spp., Coxiella burnetii, Neospora caninum,
Chlamydophila spp., Campylobacter fetus,
Leptospira spp., Listeria monocytogenes,
Anaplasma phagocytophilum.

1. KiabkicThb JocmiizkeHuX BUNIAAKIB a00pTiB y Kopis ynponos:k 2014 — 2018 pp.

rJJH O6uacts 2014 p. | 2015 p. | 2016 p. | 2017 p. | 2018 p. Hopjgﬁg‘m
1 | Binaunpka 6 1 0 2 0 9
2 | BonuHcbka 0 0 0 0 3 3
3 | AninponeTpoBchka 1 1 1 1 0 4
4 | loneupka 0 0 2 0 0 2
5 | XKuromupcrka 0 1 0 0 1 2
6 |3anopizbka 2 0 0 0 0 2
7 | KuiBcbka 6 0 6 3 11 26
8 |Opnecpka 1 0 0 0 1 2
9 |IonraBchka 11 2 9 0 3 25
10 | Cymchka 0 0 0 3 1 4
11 | TepHoninbcbka 1 2 2 5 3 13
12 | XapkiBcbka 1 0 0 0 1 2
13 | XepcoHchka 0 0 0 4 0 4
14 | XMenbpHALBKA 9 6 5 4 1 25
15 | Yepkacbka 4 7 0 6 7 24
16 | YepHiriBcpka 2 1 2 3 8 16
17 | YepniBerpka 0 0 0 0 1 1
18 | PiBHeHCBKA 0 0 0 0 2 2
19 |Jlyranceka 0 0 0 0 0 0
20 | AP Kpum 0 0 0 0 0 0
21 | JIeBiBCchKa 0 0 0 0 0 0
22 | KipoBorpajcbka 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
Bceporo 44 21 27 31 43 166
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Pesynvmamu docniomenns
ma ix 0620680peHHs

3a mepioa mociimpkeHnst o Jlabopa-
Topil MoNeKysipHOI miarHoctukun TOB
«lentp BerepunapHoi JliarHOCTHKU»
HAJIXOIOJH 3Pa3Ky IS BUKIFOUYCHHS 200
MITBEP/DKEHHS 3apa3Hoi eTioyorii abop-
TiB 3 18 obnmacteit Yipainu. 3 6 obmacteit
(3axapnarcekoi, IBaHo-DpankiBchkoi, Ki-
poBorpancekoi, Jlyrancekoi, JIbBiBCBKOI,
Murxomnaisebkoi) Ta AP Kpum 3pasku He
Hajcunanuch. 3a nepion 2014 — 2018 pp.
Oyno mocmimkeHo 166 3paskis. Haitoinb-
ma iX KUIbKICTh Hamidnuia 3 KuiBchKoi,
ITonraBcekoi, XMenbHUIBKOI, Yepkachk-
koi, YepHiricbkol, TepHOMiIbCHKOI Ta
Binnumnpkoi obmacreii (tab. 1).

I3 166 mocmimkKyBaHHX 3pa3KiB,
abopTH He3apa3Hoi eTioNOoTil peecTpyBa-
'y 67 Bunakax (40,36 %), a 3apasHoi
erionorii — y 99 Bunazkax (59,64 %).

Cepen abopTiB 3apa3HOi eTioNorii
OakTepiaibHi 1HPEKIT AIarHOCTyBaIH Y

43 sumnankax —43,43 % (Mycoplasmaspp.
— 26 sumnaznkis, Campylobacter fetus —
2 sunaaxu, Chlamydophila spp. — 4 Bu-
nanku, Coxiella burnetii — 3 Bunaaku,
Leptospira spp. — 1 sunagok, Salmonella
Spp. — 7 Bumazkis), BipycHi iHdexii —
y 23 Bunagkax (BHV-4 — 8 punankis,
IBRV — 3 Bunagku, BVDV — 12 Bunanu-
KiB) — 23,23 %, MpoT0300HO3H — Y 2 BH-
nagkax (Neospora caninum — 2 Bumaz-
KU, no4anu O00CrioxHCy8amu Memooom
IIJIP 3 2017 poxy) — 2,02 % Ta 3mimani
iHpekmii — y 31 Bunaaky — 31,32 %.

3Mimani  iHpeKHil 3ycTpiuamuch y
takux Bapiaisx: BHV-4 i Mycoplasma
spp. — 23 sumanxu (74,19 %); BHV-4 i
Neospora caninum — 2 pumnazxu (6,45 %);
BHV-41IBRV -2 sunaoxu (6,45 %); BHV-
4 i Coxiella burnetii — 1 Bumazox (3,23 %);
BHV-4, Coxiella burnetii i Mycoplasma
spp. — 3 Bunaxu (9,68 %).

3a mepion Bix 2014 mo 2018 piky B
yaboparopii  JieTekToBaHo 12 i3054TiB
BVDV, 35 iomaris BHV-4, 5 i3ossris

2. Bunineni i3ossiTu 30yAHuKiB 3apasHux xsopo6 ynpoaos:xk 2014 — 2018 pp.

lffn 36ymHuKH 2014 p. | 2015p. | 2016p. | 2017 p. | 2018 p. ii)anﬁOTNiIB
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
! Hggec:(l:?/togenes 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.J* H.* HI* 2 2 4
12 Qﬁa%p;g%%himm 0 0 0 0 0 0
Beboro 28 8 17 30 46 129

Ipumitka: * — H.71. — HE JOCIILKYBaIH
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3. I3os1siTH 30yAHUKIB 3apa3HUX XBOP0oO BuAiIeHuX ynpoaosxk 2014 — 2018 pp.

Oo6nacTe Bunineni izonsaru Kinekicts
Chlamydophila spp. 1
Campylobacter fetus
Binaunpka BVDV
BHV-4
Mycoplasma spp.
JIHinponeTpoBchKa BVDV
Mycoplasma spp.
JloHerbka -
2Kuromupcbka BHV-4
3anopi3bka Salmonella spp.
Kuiecbka Salmonella spp.

Leptospira spp.

Coxiella burnetii

BVDV

BHV-4

Neospora caninum

Mycoplasma spp.

Onecbka

Mycoplasma spp.

ITonTaBchka

Coxiella burnetii

Campylobacter fetus

BVDV

BHV-4

IBRV

RININ| R RN o s AR (N RN R R |o|R RN N e

Mycoplasma spp.

=
[N

Cymcbka

BHV-4

Mycoplasma spp.

Coxiella burnetii

TepHominbCHKA

BVDV

BHV-4

IBRV

Neospora caninum

Mycoplasma spp.

XapKiBcbKa

Coxiella burnetii

BHV-4

Mycoplasma spp.

XepcoHChbKa

Chlamydophila spp.

BHV-4

Mycoplasma spp.

XMeIbHULIbKA

Salmonella spp.

BVDV

BHV-4

Mycoplasma spp.

INAT NI ES, I RIVIE Y N PN R T ) P NG TN P POV T T P
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IIpoooeacenns maobn. 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
Mycoplasma spp.
BHV-4
Mycoplasma spp.
Mycoplasma spp.

UYepxacbka

UepHiriBcbka

Bommacbka

PiBHeHCBKA

RlRRr|INN SRR AR R RN R (o N -

UepHiBelpka

IBRV, 7 izomsris Salmonella spp., 1 i3omsit
Leptospira spp., 7 isomsirie Coxiella burnetii,
4 Bosrrn: Chlamydophila spp., 2 i3omsttu
Campylobacterfetus, 52izomsrirMycoplasma
spp., 4 3omsra Neospora: caninum  (toua-
e docnioncysamu memooom TIJIP 3 2017
p.). Dot Listeria  monocytogenes Ta
Anaplasma phagocytophilum 3a neit niepior
He BUIUTUTUCE (1maoit. 2).

AHai3 mommpeHocTi 30yJHUKIB 3a-
Pa3HUX XBOPOO, sIKi BUKIIMKAIOTh a00pTH
y KopiB, mokasas, mo Mycoplasma spp.
peectpyBanack y 15 obnacrsix, BHV-4 —
y13,BVDV—-y7,IBRV-y4, Salmonella
spp. — vy 4, Coxiella burnetii — y 6,
Neospora caninum — y 4, Chlamydophila
spp. — y 3, Campylobacter fetus —y 2, a
Leptospira spp. — y 1 (maén. 3).

Haviwvacmiwie  demexmosanumu  ma
Hatinowupenivumu 8 Yxpaini cepeo 12 0o-
cniooicysanux 30yonuxie 6ynu Mycoplasma
spp. 1 BHV-4. [1ooibna kapmuna eiomiua-
€mbCst 1 3a 3MIUIAHUX THDeKyill: 9acTKa Ha
30ynauku Mycoplasma spp. i BHV-4 cma-
noeuna 711,19 %.

Bucnosexu i nepcnekmueu

3rigHo manux Jlabopatopii MoJeKy-
nsapHoi giarHoctuku TOB «Lentp Be-
TepuHapHOI J{iarHOCTUKM» YIPOIOBK
2014 — 2018 pp. aboptu Hesapa3HOI
etionorii peectpyBaiu y 40,36 %, a 3a-
pasHoi etiosorii — y 59,64 %.

AOOpTH 3apa3Hoi eTioNorii  MarwTh
3HAYHE MOIIMPEHHS, 30KpeMa OakTepi-
anbHi iH(eknii cranoBwin — 43,43 %,
BipycHi iH(pekuii — 23,23 %, mpoTo300-
Hosu 2,02 % (Neospora caninum — 2 Bu-
najKu) Ta 3mimani indekii — 31,32 %.

[NommpenHs 3apa3HuX XBOPOO, sIKi
BUKJIMKAIOTh a0OpTH KOpiB, BiIOOpakeH1
y nanux Jlaboparopii MOJEKYISIpHOI i
arnoctuku TOB «lentp Berepunapnoi
JliarHOCTHKM», HE MOXYTh BiOOpakaTH
pealbHy KUIBKICTh BHIIQJIKIB a0OpPTIB Y
CKOTapCTBI 1 MOTPEOYIOTh OUTBII JeTalb-
HOTO BHBYCHHSL.

[HdopmMartis o0 MONIMPEHHS 3a-
pa3Hux aboptis y BPX He € noBHoro, ane
MO)ke OyTH BHKOPUCTAHA UIS OLIHKH Ta
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MPOTHO3YBAaHHS PHU3UKIB 1X MOIIUPEHHS
Ta pO3pOOKHU MPOQITAKTHIHUX 3aXO/IIB.

[MepcriekTHBaMU MTOTANBIINX HOCITI-
JOKEHb € MOHITOPUHT 30yJHUKIB iH(EK-
IAHUX XBOPOO, SIKi BHKJIHKAIOTH abop-
TH Yy KOpiB; BU3HAYCHHs (DAaKTOPIB, IO
BIUTMBAIOTh HAa HMMOBIPHICTH YCIIIIHOT
JIIArHOCTHKH 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.

Keywords: cattle, cow, pregnancy, infectious diseases, abortion, diagnosis, PCR method
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