Bupaetbes 3 1996 poky

3acHOBHUK i BUOaBeLb
CyMCbKWI HaLliOHaNbHIA arpapHuii
yHiBEpCUTET

PeecTpaliitHe cBigoytso
KB Ne 23689-13529 P Big 21.11.2018 p.

PedakuitiHa konezisi cepii

Likpomaga O. |., fOKTOp BETEPUHAPHUX
Hayk, JoLeHT, pegaktop, Cymcbkuit
HaLlioHanbHWA arpapHUA yHiBepCUTET
(Ykpaina)

Bepesoscbkuin A. B., goktop
BeTEpUHapHHX HayK, npodecop Cymcbkuii
HauioHamnbHWiA arpapHuit yHiBepcuTeT
(Ykpaina)

€BcTad’eBa B. 0., [okTOp BETEPUHAPHUX
Hayk, npodbecop, lMonTaBcbka AepxaBHa
arpapHa akagemist (Ykpaisa)

Kambyp M. [l., BOKTOp BETEPUHAPHMX HAYK,
npocbecop, CymMCbKuiA HaLlioHaNbHIA
arpapHui yHisepcuTeT (Ykpaita)

Kacciu B. 0., fOKTOp BETEPUHAPHMX HAYK,
npochecop CyMCbKuiA HaLoHanbHMIA
arpapHui yHisepcuTeT (Ykpaita)
KacsiHenko O. I., fOKTOp BeTepuHapHIX
Hayk, npocbecop CyMCbKuit HaLioHamnbHiA
arpapHui yHieepcuTeT (YkpaiHa)

HaropHa J1. B., OKTOp BeTepuHapHNX Hayk,
AoveHT CyMCbKuil HaLioHarbHWIA arpapHIi
yHiBepcuTeT (YkpaiHa)

Manin A. ., LOKTOp BETEPUHAPHMX HAYK,
npodecop, HHL «IHcTuTyT
€KCMepUMEHTaNbHOI | KNiHIYHOI
BETepuUHapHoi MeavLmHWy (YkpaiHa)
MeTpoB P. B., fOKTOp BETEPUHAPHMX HaYK,
npochecop CyMCbKUiA HaLoHanbHMIA
arpapHui yHisepcuTeT (Ykpaita)
Neuka-Kin6 EBa, kaHanpat BeTepuHapHUX
Hayk, BpoLnaBcbkuit yHiBEpCUTET HayK Npo
poBkinns Ta xutTa (MonbLya)

PeGeHko I I., kaHauaaT BeTEpUHApHUX
HayK, foUeHT CyMCbKUiA HaLlioHaNbHIA
arpapHui yHisepcuTeT (Ykpaia)
CatropoB HocupaxoH., JokTop
61oNorivHMX Hayk, AOLEHT, TamKuKebKa
akafiemist CinbCbKOrocroapCTk1X Hayk
(TamkukicTaH)

Cxnsp O. ., [oKTOp BETEPUHAPHUX HayK,
npodpecop CyMCbKi HaLlioHarbHUA arpapHUi
yHiBepcuTeT (YkpaiHa)

Cypa M. ®., fokTOp BGUONOTiYHNX HayK,
npodecop (Benvkobputanis);

Ynbko I1. I'., JOKTOp BETEPUHAPHMX HayK,
npocbecop CyMCbKUA HALliOHANbHWIA
arpapHui yHiBepcuTeT (YkpaiHa)

®oriHa I". A., LOKTOp BETEPUHAPHMX HaYK,
npochecop, CymMCbKuiA HaLlioHaNbHAIA
arpapHuit yHisepcuTeT (YkpaiHa)

®oriHa T. ., BOKTOp BETEPUHAPHUX HayK,
npocecop, CyMCbKiiA HaLlioHanbHWIA
arpapHui yHisepcuTeT (YkpaiHa)

MiHicTepcTBO OCBITH | HAYKKM YkpaiHu

BICHUK
CYMCBKOIO HALIOHAJIBHOIo

ATrPAPHOIO YHIBEPCUTETY
HAYKOBWM XXYPHAT
BuxoOums 4 pasu Ha pik.

Cepist "BeTepuHapHa meamumHa"
Bunyck 1 (52), 2021

Maria Kambur, Andriy Zamaziy, Oleksandr Nechiporenko, Oleksandr
Kalashnyk, Denis Matveychuk, Maksim Kalashnyk Effect of rheology of blood and
haemostasis of the cows on the viability of the offspring and reproduction ..................
Zhang Yu, Rebenko Halyna, Hu Jianhe, Zhang Shouping Development of a dual
PCR method for detection of Pasteurella multocida and Haemophilus parasuis..........

Xuegin Zhao, Hanna Fotina, Lei Wang, Jianhe Hu The mechanism of antimicrobial
peptide MPX against enterohemorrhagic Escherichia coliin VItro ..............ccocevevenanan.
Kpaescbkuit A. 1., Yekan O. M., BonaapeHko |. B., Fpe6enuk H. M. Kopaosa kpos
Ta NepCneKkTUBI 3aCTOCYBaHHS i KOMMOHEHTIB B NPaKTULi BETEPUHAPHOI Xipyprii.......
NoresiHoBa B. B. Onisp A. B. TicToapxiTekToHika niMoigHUX YTBOPEHb CRM30BOI
0BOMOHKN TOHKOTO KMLLEYHMKA MYCKYCHUX KAUOK ....v.eereeraeersreensseseenssessssassnssssessesnnens
MupowHnyerko I. I,  XopiHa 1. B. BuBueHHs  BigTBOPIOBANbHOI  34aTHOCTI
Kpornematok riGpuaHUX KpOCiB MW BUKOPUCTAHHI LUTYYHOTO OCIMEHIHHS Y KOMMIEKC
3 ropMOHOTepaniet B yMoBax npuBaTHOi kponedepmu

Tutyx 5. B. MoHiTopuHr pisHux hopm macTuty y rocnogapctaax Cymcbkoi obnacri

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

Cepis «BetepuHapHa meaguupHay, Bunyck 1 (52), 2021



HaykoBui xypHan

«BicHuk CymcbKoro HaujoHansHoro
arpapHoro yHisepcuTery.

Cepis: BETEPUHAPHA MEAWLMHA»
BM3HaHO PaxoBUM BUOAHHAM
Kateropii «b» B ranysi BeTepuHapHux
Hayk (Haka3 MOH Ykpaihu

Bif 24.09.2020 p. Ne 1188)

HaykoBuit xypHan «BicHuk Cymcbkoro
HaLlioHaNbHOTO arpapHoro YHIBEPCUTETY»
iHoekcyeTbes B MixHapogHuX
HaykomeTpuyHux 6asax Index
Copernicus, PIHL

Marepianu xypHany 3HaxogaTses y
BiMbHOMY [JOCTYIi Ha CaTi

https://snau.edu.ua

Yci cTatTi npoxoasTh npoueaypy
TaEMHOro peLieH3yBaHHs. [lo nybnikavii B
XYpHani He gonyckalTbCa maTepiany,
SKLLO € AOCTATHBO MiACTaB BBaXaTH, LIO
BOHM € nnariatom.

BianoBsiganbHiCTb 3a TOYHICTb HaBEAEHUX
[aHuX i LMTaT NoKnagaeTbCs Ha aBTopiB.
Marepianu apykytoTbCs YKpaiHCbKOO Ta
AHIMINCHKOK MOBaMK.

Y pasi unTyBaHHs nocunaHHs Ha «BicHuk
CyMCbKOro HaLjioHanbHOro arpapHoro
yHiBepcuTeTY» 060B'A3K0BE

[pyKyeTbCS 3riAHO 3 PilleHHAM
BYEHOI pagu

CyMCbKOro HaLlioHanbHoro
arpapHoro yHiBepcuTeTy
(Mpotokon Ne 9 Big 29.03.2021 p.)
)

Azpeca B1AaBLs Ta BUrOTOBMIOBaYa:
40021, m. Cymm,

Byn. I'. Kongpatbesa, 160

TenedoH: (0542)70-10-42

E-mail: visnyk.snau@gmail.com
https://snau.edu.ua

Tupax 300 np.
3am. Ne 3

© CymCbknin HaLlioHanbHNA
arpapHui yHisepcuteT, 2021

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
Cepis «BetepuHapHa MeauupHay, Bunyck 4 (52), 2020



https://snau.edu.ua/
mailto:visnyk.snau@gmail.com
https://snau.edu.ua/

UDC 636.1:619:616.72-002.2

EFFECT OF RHEOLOGY OF BLOOD AND HAEMOSTASIS OF THE COWS
ON THE VIABILITY OF THE OFFSPRING AND REPRODUCTION
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The Results of the studies indicate that in 45.44% of cows-the initial duration of the third period of genera was more than 9
hours, and in cows of the second - third lactation only in 27.28% of animals. Morphometry indicators of a body mass of newborns
calves and placenta show the conditions of growth and development of fetal, which are connected with functional activity of the feto-
placental complex and on average, the body weight of the calves of the first subgroups (animals derived from cows with the duration
of the third period of genera up to six hours) proved by20.80%-21.20% more than the calves of the fourth subgroups. Below the mass
proved and placenta of calves, fourth subgroups (in 1.25 by Times — 1.18 by Times, (P < 0.05), compared to this indicator of the first
subgroups of calves. Increased activity of the factors of hemostasis and rheology of blood is set in animals in which the duration of
time of the third period of genera was up to 12 and more hours. Under these conditions, the viscosity of animal blood in 1.39-1.40 by
Times, (P < 0.05) and 1.30-1.40 by times (P < 0.05), the content of Fibrinogen in 2,47-2,04 by Times<0.01). The given data indirectly
indicate the increase of blood viscosity, reduction of its blood flow, especially in the capillary system vessels. In our opinion, this is the
cause of the birth of animals with low viability as evidenced by the coefficients of the catabolism factor, oxygenic homeostasis, samples
of Mack Klur Aldrich, "immature" surfactant system. Recovery of the reproductive function of cows after calving and duration service
period in animals of the first subgroups was in 1.17 — 1.14 by times shorter than in cows of the fourth subgroups

Keywords: homeostasis, rheology, hemostasis, balance, vitality

DOI: https://doi.org/10.32845/bsnau.vet.2021.1.1

Introduction. In the intensification of field of livestock,
the decisive role of activation of the animal reproduction func-
tions. In order to solve this problem, you are looking for new meth-
ods of prevention of obstetric and gynecological diseases of
cows, getting of viable offspring with accounting for the complex
analysis of causes for violation of reproductive function of animals
(lvashkiv R. M., 2009; Yabnskyi V. A., 2000). A number of re-
searchers, believe (Kryshtoforova B. V.,2007, V. A. Yabloskyi,
S. P. Khomych and etc., 2006), in the system of hematopoiesis

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

and hemostasis (Goryainova |.A., Medvedev I.N., 2005). It is im-
portant to provide the essential in hemostasis with thrombosis,
which are the first to connect to this process and manifest their
extremely important function — adhesion-aggregetic (V.l. Maxi-
mov, |.N. Medvedev, 2008; Walker 1., 2000).

Physiological changes in the system of hemostasis dur-
ing pregnancy females - is the reaction of adapting the mother's
body to compensatory expenses during fetal excretion and to
possible blood loss during genera (Lisovenko V. M., 2014; Za-
maziy A. A, Lisovenko V. M., 2014). The factors of hemostasis
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participate in the preservation of liquid with a blood regulation of
the trans-cap-ion exchange, resistance to vascular walls, influ-
ence the intensity of reparative processes (Zamaziy A. A., Kam-
bur M. D., Lisovenko V. M., 2014). A large number of studies in
humane medicine are devoted to studying Issues related to fea-
tures of hemostasis during pregnancy females (Anastasyeva
V.G., 2006; Mazurkevych A. Y., Karpovskyy v. I., Kambur M. D.,
Zamyziy A. A. etc., 2008). It is proved that (Tsinko T.F, 2007;
Yurchenko L.N., Chereshev V.A., Gusev E.Y. etc., 2004) In the
structure of reasons of violation of current in cows, development
of tribal and post-tribal complications the placenta insufficiency
plays a significant role. It is accompanied by vascular spasm with
impaired perfusion of vital organs, which is developed in connec-
tion with the inconsistency of possibilities of adaptive systems of
the maternal organism to respond to the needs of developing fe-
tus. This Mismatch is realized due to changes in the system of
hemostasis of the ionic organism and different stupas of perfu-
sion-diffusion insufficiency of the placenta. Result and re-
searches of a number of authors (Opal S.M, Esmon C.T., 2003;
Hoffman M, Monroe DM. Coagulation, 2007). The above-men-
tioned question states that the violation of blood rheology, hemo-
stasis system during pregnancy in cows is accompanied by im-
paired functional condition of the Feto-placental complex, char-
acter the flow of genera and the post-birth period. And the our
authors indicate that in the conditions of increasing the capacity
of blood supply increases the risk of the blood - embolic compli-
cations in the double during pregnancy and 5.5 times after the
Paulogs (Markin L. B., Palyga I. E., 2004). They proved that the
level of factor | (Fibrinogen) is increasing, which causes an in-
crease in self - damage products of its degradation and factors
VII-X. A Number of authors believe that (Prysyazhniuk V. P.,
2009; Kayumova L.H., 2009) in the blood clotting system,
changes in the growth and development of the fetus occur. Most
of the authors indicate a higher blood clotting potential, especially
in the last months of being. There is a slight increase in platelet
adhesivity, decreased blood Anticoagulation potential, inhibition
of fibrinolysis, however, according to other authors of the intra-
vascular combustion of the blood does not occur. These changes
contribute to Hemostasis, preventing blood loss in the mouth and
the early postoperative period. Researchers believe that when
examining issues related to After generic complications in cows it
is impossible to take into account Indicators of hemostasis sys-
tem (Chaikina M., 2008).

They believe that most postoperative complications in
cows occur on the basis of weak contractions of the muscular
structures of the uterus and depend on the intensity of thrombosis
in the vessels of the placental system. Therefore, changes that
occur in the system of hemostasis cannot be taken into account
when predicting currents or other post-tribal pathology in females
(Vink J.Y., 2006; V. A. Yabloskyi, S. P. Khomych and efc.,
2006,). Low fibrinolytic activity, reduced blood burn time, low pro-
thromb in time, and time recalcification of the blood plasma in
high-performance cows suggest activation of coagulation and fi-
brhinolytic systems in females, which are borne by the fruit.A
number of researchers argue that during the growth and devel-
opment of fetus in the mother, in the conditions of the physiolog-
ical norms, conditions are formed for the wide spread internal co-
agulation of blood. This condition is accompanied by the increase
in the general activity of the a huating potential, which is pre-
sented by the total activities of the factors of blood coagulation,
the increase of platelet functional activity at the current. Also,
there is a decrease in fibrinolytic activity in the increase of PPH

(product of dehydration fibrinogen), Decrease in activity of an-
tithrombin deficiency IIl. These peculiarities of the changes in the
system of Hemostasis are appropriate for the normal formation of
the Feto-placental complex (Kambur M. D., Zamaziy A. A., Ko-
leschko A V., Lermontov A. Yu., Butov O. V., 2018). However,
when the requirements to the body of pregnant female dominate
the possibilities of protective mechanisms, there is a change in
the system of Hemostasis, rheology of Blood, which violate the
function of the Feto- placental complex, lead to a violation of the
conditions of fetal development, flow of genera and after the birth
process, influence on life - bearing of the offspring and testifies to
extraordinary Actuality of the given problem.

Materials and Research methods.

In order to conduct the planned researches by us in the
conditions of the State scientific-research business of TV and
Sumy Institute APV "Sad" were formed 2 groups of animals with
22 cows each. The first group of animals included heifers, and
the second group — cows 2-3 lactation, at the end of the 7th month
of growth and fetal development. During the calving, we con-
ducted monitoring of the length of the family process in cows of
the first and the second group, conducted blood sampling with a
subcutaneous abdominal vein. Taken into account the duration of
childbirth stages and depending on these indicators, animals
were divided on subgroups depending on the duration of the se-
quential stage of genera. Before the first subgroups the cows
were treated with duration of the rotary process up to 6 hours,
second — from 6 to 9 hours, third — from 9 to 12 hours and to the
fourth — more than 12 hours.

In samples blood determined rheological Properties-
blood clotting rate, viscosity, thrombocyte (method of ovarian),
retraction of blood clot, adhesion of platelets (by the method of
Blacksmith), fibrin content (by a weight method), fibrinolysis (ac-
cording to M. A. Kotovschikova, B. I. Kuznitka).

Using the device coagulometer ac 3002 Ortiz in the blood
of animals determined the following indicators of platelet hemo-
stasis: prothrombin time, prothrombin index, thrombin time, acti-
vated partially THROMBOPLASTIN time (APTT), fibrinogen con-
tent, platelet count (PLT), international normalized ratio (INR), he-
moglobin (NGV), Hematocrit (NST), WBC count (WBC), RBC
Count (RBC), RBC sedimentation rate (ESR).

The viability of calves determined the weight of the body
at birth, the mass of placenta and investigated: — Maturity of the
surfactant — alveolar system for the "foaming Test" of Climents
(1990) and the test we suggested for "single modification" (A.A.
Zamaziy, M. D. Kambur, 2009).

Indicator of oxygenation and acid -core homeostasis de-
termined using analyzer blood gas Easy Blood JAS, Medica,
(USA). The sampling of blood samples was carried out using a
vacuum container for collecting blood in special test tubes with
heparin and urgent on ice delivered for research to the laboratory.
Over the next 5 days after the birth of calves determined their
viability by the coefficient of Katbotalism and a sample of Mckluar
Aldracha.

In the performance of experimental researches the inter-
national requirements of «The European Convention for the Pro-
tection of vertebrate animals used in the experimental and other
scientific purposes» (Strasbourg, France, 1986) and the corre-
sponding law of Ukraine « On the protection of animals from bru-
tal treatment» No 3447-IV of 21.02.2006.

The resulting digital material is processed statistically by
means of a computer program with the definition of arithmetic
mean (m), statistical error of Arithmetic mean (m), Probability of
difference (p) between the average arithmetic two variation series
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According to the authenticity Criterion (t) and according to the
Styudent tables. The difference between the two values consid-
ered probable in the P < 0.05; P < 0.01; P < 0,001.

Results of the study and their discussions.

The results of the studies testify (table 1), that the length
of the family process in cows-the firstborn and the animals of the
second-third lactation is significantly different. In cows within the
groups. There are also differences in the current of the family pro-
cess. It was determined that the duration of the first stage of the

family process in cows in the first fruits was on average 66,10 +
4,20 minutes. In the cows of the first group of the first subgroups
this figure was 1.22 times less, and the animals of the second
subgroups was at the level of average (65,00 £ 4,20 min). Along
with this, the duration of the first period of animals of the first
group, the third and fourth subgroups was in 1,03-1,16 by Times
more (P < 0.05) The average duration of the first period of the
animal genera of this group.

Table 1
Duration of periods of the parturition process in cows-firs tborn(M£m)
| Group
Indicators to 6 hours to 9 hours to 12 hours more than 12
(n=6) (n=6) (n=5) hours ( n=5) The average
Duration of the first
period of parturition, min. 54,00+£2,00 65,00+4,20 68,40+7,8 77,00+£3,50 66,10+£3,75
Duration of the second 58,2045,10 66,30+4,20 74,7045 40 79,0044,00 69,55+4,50
period of parturition, min.
Duration of the t period of 352,0+10,0 560,00+8,0 620,00+10 704,008,2 550,0+9,0
parturition, min.
Duration of the third 446,20+5,66 691,30+£10,47 763,10+7,73 860,00+£11,23 690,15+10,00
period of parturition, min. 7,74 11,52 12,72 14,33 11,50
0,
% of the total number of 2730 2730 2272 22,72 25,01
animals

Note: p<0,05; p<0,01; p<0,001, in a compare with the cows of the sub-groups.

In cows 2-3 lactation (table. 2) the average duration of the
first period of the Rotary process was only 1.05 by times shorter
than the animals of the first group. Within the second group, in
cows of the first subgroups, the duration of the first period of gen-
era proved in 1.37 by times is shorter than the average animal of
this group. In cows of the second and third subgroups, the second
group, the first period of genera corresponded to from 68,00 +
5,00 to 64,20 + 5,20 min.

It should be noted that the duration of the second period
of genera in the first group of cows was on average 69,55 + 4,50
min, which practically corresponds to the average lower than of
second-group cows (68,80 + 3,95 min). The most significant dif-
ferences we have found in the animals of each group, but in the
heifers of subgroups. In cows-firstborn, the first group, the first
subgroups the second period of families lasted at 1.14, in 1,28, in
1.36 by times (P < 0.05) less than the animals of the second, third

and fourth subgroups. Such a picture, concerning the duration of
the second period of our genera is set in the animals of the sec-
ond group. In these animals the first subgroups, the second pe-
riod of genera lasted in 1.52 1.48 1.09 the second, third and fourth
subgroups cows (p < 0.01). The third period of genera in first
group cows lasted, on average 8,42 +0,36 hours., and the second
group's cows only 7,81 + 0,42 H (1.08 by Times faster). In cows
of the second group, the first subgroups, the duration of the third
period of genera was at 1.07 by times, in cows of the second sub-
groups in 1.03 and the third subgroups in 1.14 by times in shorter
than in the animals of the corresponding subgroups of the first
group. The body weight of calves received from the second - third
cows calving was 22.6 — 22.4% higher than that of calves re-
ceived from first calving cows. On average, the body weight of
the calves the first subgroups proved by 20.80% -21.20% more
than the calves in the fourth subgroups.

Table 2
Duration of periods of the rotary process in cows of the second-third lactation (M+m)
Il Group
Indicators to6h to9h to12h More than 12 The average
(n=8) (n=8) (n=3) hours ( n=3) 9
Duration of the first period of parturition, min. 46,00+4,00 68,00+5,00 64,20+5,20 73,00+4,00 62,8+4,50
E]Li‘r:a“o” of the second period of parturition, | 54 445 g 59,20+4,10 79,8045,20 82,20+3,40 66,8+3,40
Duration of the t period of parturition, min. 324,00+6,00 540,00+5,00 604,20+8,10 696,00+8,00 541,05+6,30
Duration of the third period of parturition. min 424,00£14,33 661,20£14,70 748,20+£12,40 851,20£9,40 671,15£10,02
P P i 7,07 11,02 1247 14,19 11,19
% of the total number of animals 36,36 36,36 13,64 13,64 25,00
n 8 8 3 3 22,0

Note: p<0,05; p<0,01; p<0,001, in the compare with the cows of the subgroups.

The mass below proved and placenta of calves,

At the same time, at extension of the third period of

fourth subgroups (in 1.25 by times — 1.18 by Times, (P < 0.05),
compared with this indicator of the calves Pershix Rup. Appear-
ance of placenta of newborn calves is also different. In terms of
the duration of the third period of genera up to six hours, the vas-
cular system is clearly defined in placenta (Fig 1).

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

genera more than 12 hours the placenta has no clear picture of
blood vessels, there are areas of inflammation, stagnation of
blood (Fig. 2).
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Fig 1.Appearanc of Iacentao

f newbor calves, the first subroups.

Fig. 2. Appearance of placenta of newborn calves received from cows

with duration of the third period o

It is necessary to specify (table. 3) that in cows of both
groups the blood viscosity increased according to the length of
the family process. In cows that have 2-4 subgroups, the first
group, blood viscosity proved probably more than the cows of the
first subgroups (in 1.09, in 1.39 and 1.40 by Times, (p < 0.05).In
The research animals of the second group, second, third, and
fourth subgroups, blood viscosity, also was the larger given indi-
cator of the cows of the first subgroups in 1.07, 1.30 and 1.40 by

f genera more than 12 hours.

times (P < 0.05). Apart from this, it should not be noted that in the
research animals of the first group, all sub-groups of blood vis-
cosity were respectively in 1.03, at 1.05, in 1.10 and in 1.04 more
than in the research cows of the second group. In our opinion,
this indicator demonstrates the receipt of blood to the fetus from
the maternal body of cows — the firstborn is slower than in cows
of the second-third lactation.

Table 3
Properties of blood cows depending on the duration of the sequential stage of parturition (Mtm)
. Indicators
Groups of animals/ Blood viscosity, Blood coagulation o Thrombophase, Retraction Blood Adhesion of platelets,
n . Fibrinolisis, min.
gr. rate, min. st. clot, % %
First group cows
| subgroup, n=6 5,02+0,16 402,00+5,00 5,02+0,76 4,140,12 48,30+1,20 39,24+1,32
Il subgroup, n=6 5,48+0,24 386,00+4,00 5,9040,54 4,86+0,10 48,40+1,50 40,22+1,54
Il subgroup, n=5 | 6,92+0,26 354,0045,00 6,30+0,40 5,6040,05 51,20+1,44 40,68+1,46
IV subgroup, n=5 | 7,02+0,18 338,00+6,00 6,60+0,30 5,5040,10 52,50+13,00 41,20+1,38
Second group cows
| subgroup, n=8 4,88+0,14 414,0045,00 4,80+0,50 4,00+0,15 48,20+2,02 38,4042,02
Il subgroup, n=8 5,24+0,26 394,00+4,00 5,70+0,62 4,00+0,08 49,10+1,96 38,80+1,96
lllsubgroup, n=3 6,32+0,22 376,00+4,00 6,20+0,48 4,20+0,10 50,40+1,34 39,60+1,20
[Vsubgroup, n=3 | 6,78+0,24 354,00+6,00 6,50+0,50 4,5040,12 51,20+1,52 40,20+1,34

Note: p<0,05; p<0,01; p<0,001, in the comparison with the cows of the subgroups.

In research animals of the first group, the first subgroup,
the speed of blood coagulation had the highest figure. In animals
of the second-fourth subgroups, the first group, This process ac-
celerated in 1.04, in 1.14 and in 1.19 by times (P < 0.05), and in
the animals corresponding subgroups, the second group in 1.05,

6

in 1.10 and in 1.17 by times (P < 0.05) compared to the animals
the first subgroups

Blood viscosity has the same dynamics with fibrinosis. In
the cows of the second, third and fourth subgroups, Fibrinolysis
took place longer than the first subgroups in the animals in 1.18,

BicHuk CyMcbKOro HalioHanbHOro arpapHoro yHiBepcureTy
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1.25,in 1.31 and in 1.19, in 1.29, in 1.35 by times (P < 0.05). The
retractor was much higher than the resuscitation of blood clots
and adhesion of platelets in cows in which the third period of gen-
era lasted over 9 hours.

The results of the studies are shown in the table4shows
that in the body of cows-firstborn. The activation of the factors of
hemostasis is more active during the carrying of the fetus.

The results of the studies are shown in the table4 shows
that in the body of cows-firstborn The activation of the factors of
hemostasis is more active during the carrying of the fetus.

Thrombin time, is also an important indicator of blood clot-
ting speed: the obtained data show that this indicator is shorter in
the cows of the first group at 1.03, at 1.08, in 1 12 ( p< 0.05), in
1.05 by times compared to the animals of the relevant subgroups,
the second group.

Significant influence on blood viscosity, and accordingly
on its movement on vessels has the content of fibrinogen. In-
creasing the length of the rotary process in cows is accompanied
by an increase in blood fibrinogen. Thus, its blood content in the
first subgroups of cows appeared in the 2,47-2,04 by Times
(p<0.01) less than those of the fourth subgroup animals.

Table 4
Results of the cows hemostasis with different duration of the third period of partutition (Mtm)
Hours
Indicators to6h to9h to12h More than 12 hours
(I subgroup, ) (I1'subgroup) (I1'subgroup) (IVsubgroup)
Prothrombin time. Sec 26,47+2,24 25,7340,63 25,25+1,66 25,3340,98
' 27,20+1,40 26,10+0,70 27,90+£2,30 26,96+0,94
Prothrombin Index.% 42,53+4,78 42,03£3,96 33,67+£2,11 33,37+1,24
' 44,40+2,20 43,08+2,84 36,96+1,24 35,4242,02
Internationally 1,95+0,17 1,96+0,04 2,24+0,13 1,80+0,09
Normalised ratio (INR), % 1,98+0,22 2,02+0,14 2,2840,16 2,20+0,10
Thrombin time. Sec 38,83+2,60 38,10+0,85 36,57+4,95 35,73+1,00
' 39,94+2,40 40,96+0,73 40,82+3,16 37,46+2,23
Active partially 41,10£3,12 39,47+1,36 35,93+4,11 34,80+1,40
Thrombin time, Sec 42,40+2,20 41,04+1,94 36,42+2,12 35,9442,12
Fibrinogen, gr/ 2,32+0,37 2,44+0,19 4,37+0,10 5,74+0,41
' 2,02+0, 8,28+0,24 4,02+0,22 4,12+0,33

Note: p<0,05; p<0,01; p<0,001, in comparison with the cows of the first subgroups: numerator-cow-the firstborn; denominator — second-third lactation cows

These data indirectly indicate the increase of blood vis-
cosity, reduction of its blood flow, especially in the capillary sys-
tem vessels that cause placental insufficiency and adversely af-
fects the growth and development of the fetus, and accordingly
Birth of animals with low viability.

The data is obtained regarding erythrocytic and leukocyte

in cows with different childbirth duration (table 5) allow to assert
activity of these processes in the organism of animals in the pro-
cess of fetal bearing. However, the number of leukocytes and red
blood cells in the blood of the first and second group cows is sig-
nificantly different, which in our opinion indicates different levels
of protective mechanisms of the body.

Table 5
Erythrocytic and leukocyticindicators for cows with different duration of general (M+m)
Hours
Indicators Up to 6 hours Up to 9 hours Up to 12 hours More than 12 hours
(first subgroup) (second subgroup) (third subgroup) (fourth subgroup)
Leukocytes, g/L 14,60+0,35 18,50+1,98 16,80+2,10 17,3342,10
12,2040,40 17,30£2,20 15,20+2,00 15,40+1,90
Erythrocyte  sedimentation 2,02+0,14 2,04+0,12 2,00+0,10 2,00+0,10
rate, mm/h 2,42+0,22 2,20+£0,10 2,18+0,12 2,02+0,14
RBCs, t/L 6,85+0,26 6,53+0,29 6,54+0,32 6,45+0,51
6,96+0,34 6,88+0,18 6,92+0,22 7,02+0,24
Content hb, G/L 111,33+1,33 110,33+4,58 111,00+1,65 106,33+0,88
118,20+2,00 116,30+3,20 115,40+2,20 110,00+2,00
Hematocrit, % 27,33+2,03 26,00+3,44 25,00+1,47 25,00+1,53
26,32+2,02 25,004£2,00 26,02+1,92 26,00+1,50

Note: p<0,05; p<0,01; p<0,001, in comparison with the animals of the first subgroups; Numerator-and group, cow-firstborn; denominator- Il group, cows of the

second-third lactation.

It should be noted that regardless of the group in the cows
with a continuation of the duration of the family process, the
number of blood cells is reduced, which we associate with
exhaustion of the processes of leukocyte and erythrocytic. The
duration of the genitive process of the cow influenced the oxygen
homeostasis of newborn calves (table 6).

Elongation of the family process for more than 9 hours in
the cows of the third and fourth subgroups has a negative impact
on the parameters of the oxygenic homeostasis of newborns. In
newborn animals the pH of data was found at 2,30-2,85% and
1.04-2,53% less than the calves of the first subgroups, first and
second group. This in our opinion demonstrates the acidotic dis-
placement.

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

The partial pressure of CO: in the calf blood received
from the cows of the second, third and fourth subgroups, the first
group, was in 1.23, at 1.60, in 1.59 by times (P < 0.01), and in the
calves corresponding subgroups, the second group in 1.18, at
1.57, in 1.56 by Times more (P < 0.01) than the calves of the first
subgroups.

Such dynamics we have established and according to the
index of blood carbon dioxide. In favor of our opinion, that length-
ening the family process in cows causes an actangent shift in the
body of the fetus, and is manifested in indicators of the oxygenic
Newborns ' homeostasis show data on the presence of animal
blood.
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Table 6

Oxygenic Homeostasis of newborn calves(M+m)

Indicators
Calf groups/ n pH PCO,, BEs, BE ect, TCO2,% HCO;,
mmhg mmol/L mmol/L
First group calves:
| subgroup, n=6 7,372+0,08 45,80+0,94 1,88+0,12 2,0240,22 27,94+0,54 27,56+1,02+
Il subgroup, n=6 7,264+0,06 56,60+0,80 1,36+0,16 1,84+0,18 32,06+0,96 27,94+0,96
Il subgroup, n=5 7,206+0,11 73,40+0,75 1,86+0,18 0,52+0,08 32,16+0,78 28,36+0,82
IVsubgroup, n=5 7,168+0,16 72,90+0,60 2,86+0,08 0,78+0,12 33,08+0,94 22,92+0,78
Second group calves:
| subgroup, n=8 7,384+0,08 44,90+0,40 1,94+0,12 2,24+0,26 26,84+0,76 27,08+0,76
Il subgroup, n=8 7,356+0,12 52,80+0,52 1,52+0,16 2,02+0,18 31,96+0,82 27,54+0,84
Il subgroup, n=3 7,308+0,10 70,40+0,64 0,96+0,13 1,06+0,16 32,08+0,94 27,96+0,92
IV subgroup, n=3 7,202+0,12 71,20+0,36 1,78+0,16 0,54+0,08 32,12+0,72 29,06+0,68

Note: p<0,05; p<0,01; p<0,001, in comparison with calves before the first subgroups.

Thus, the first-to-fourth subgroups calves had a negative
designation in the newborns ' 1st and 3rd group. In calves of cor-
responding subgroups, the second group Was also 0,96 + 0,13
and - 1,78 £ 0,16 mmol/L.

On the negative impact of lengthening of the family pro-
cess on the viability of the newborn calves (table 7), evidence of

"maturity" of the surfactant-alveolar lung system. Lengthening of
the family process in cows of third-fourth subgroups, both groups,
lowered the "maturity” of the newborn calves lungs and shows a
violation of the organism's provision with oxygen.

Table 7

"Maturity" of the surfactant-alveolar system of newborn calves for "foam test" and "one expiratory test" (%)

"Foam Test" "One exhalation test"
Calf groups Negative Positive Negative Positive
n | % n % n | % n %
First group calves
| subgroup, n=6 4 66,67 2 33,33 3 50,00 3 50,00
Il subgroup, n=6 4 66,67 2 33,33 3 50,00 3 50,00
Il subgroup, n=5 3 60,00 2 40,00 3 60,00 2 40,00
IV subgroup, n=5 3 60,00 2 40,00 1 20,00 4 80,00
Second group calves
| subgroup, n=8 7 87,50 1 12,5 5 62,50 3 37,50
Il subgroup, n=8 8 100,00 - 0 6 75,00 2 25,00
Il subgroup, n=3 2 66,67 1 33,33 2 66,67 1 33,33
IV subgroup, n=3 2 66,67 1 33,33 1 33,33 2 66,67
Total 3 71,77 11 28,23 24 52,19 20 47,82

Note: p<0,05; p<0,01; p<0,001, in comparison with calves of the first subgroups.

Thus, by both tests, the positive characteristic is 40% of
newborn calves, third subgroups, the first group and 50% of the
calves of the third subgroups. Considerably fewer calves with "im-
mature" MF are born in cows 2-3 lactation (animals of the Second
research group).

Sample Indicators Mac Klyr Oldrich (table.8) newborn
calves of third group — The fourth subgroups show violations of
the fetal growth and development process, and consequently the
viability of newborn animals.

Calves, that are derived from cows in which the generic

process continues higher physiological rate, on the first day of
birth (Animals of the third-fourth subgroups) test Mac Klur OI-
drichwasserving 1,10-1.15 by times faster than calves received
from the cows of the first subgroups, the first group. At calves
from the second group's cows, the first subgroups, the fisolution
resorption process lasted at 1.03, in 1.05 and 1.15 by times (P <
0.05) longer than the calves of the second-fourth subgroups. At 3
and 4 days of living in calves of the third-fourth sub-group, the
MCP Aldrich is less than the calves received from the first sub-
groups.

Table 8
Sample indicators Mack Klur Aldrich calves (M*m, min)
Test Mac Klur Oldrich on
Calf groups 1st day | 3d day | 5th Day
First group calves

- | subgroup, n=6 57,60+0,80 58,20+1,00 58,60+0,90
- Il subgroup, n=6 56,40+0,90 57,60+1,20 58,20+1,00
- lll subgroup, n=5 52,20+1,10 52,40+0,90 52,80+1,00
- IV subgroup, n=5 50,30+0,70 50,50 +0,90 50,40+0,80
Second group calves

- | subgroup, n=8 60,20+1,02 61,60+1,10 62,10+0,90
- Il subgroup, n=8 58,40+1,10 59,30+0,80 60,00+1,00
- Il subgroup, n=3 57,60+0,80 58,00+1,04 57,80+0,60
- IV subgroup, n=3 52,40+0,80 52,60 +0,90 52,20+0,80

Note: P<0.05; P < 0.01; P < 0,001, compared to calves before the first subgroups.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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In our opinion, this is also an indicator of fetal underde-
velopment, associated with the conditions of formation of fetopla-
cental complex and providing the fetus with nutrients and Oxy-
gen. On interrelation of prenatal fetal development and one hun-
dred of new born calves (table 9) indicators of catabolism coeffi-
cient are showed.

The calves of the first subgroups present the figure from
the first to the fifth day of life decreases in 1,10-1.11 by Times (P
< 0.05), What testifies to the anabolism processes in the organ-
ism of others. In calves of the third and fourth subgroups, the
coefficient of catabolism on the third day is practically identical to
the indicator of the first day. That s, in the body of animal data for
the third day, the first of the process of catabolism is preserved,

and on the fifth day this coefficient It turns out only in 1,05-1.04
by Times less, This indicator of the first day of life of calves.

In our opinion, this is also an indirect indicator of the con-
ditions of growth and development of the fetus, which in the
higher degree depends on the efficiency of the functioning of the
blood fetus system, matching DNA and nutrients and oxygen.
You must specify the following. The duration of the family process
of cows was reflected on restoration of the reproduction function
of cows after calving (table 10). Thus, the violation of the third
period of genera resulted in a delay of the litter of 4 cows of the
first group (18.18%) And in one animal of the second group
(4.35%). Il with endometritis 18.18% of cows-the firstborn and
9.10% of the cows of the second-third lactation.

Table 9

The coefficient of catabolism of newborns and neonate period of calves(M+m)

Calf groups The coefficient of catabolism
1st day | 3d day | 5th Day
First group calves
- | subgroup, n=6 0,990+0,15 0,972+0,22 0,904+0,12
- |l subgroup, n=6 0,996+0,18 0,986+0,18 0,916+0,18
- |l subgroup, n=5 1,020+0,16 1,01040,25 0,090+0,22
- IV subgroup, n=5 1,03040,20 1,010 +£0,20 0,986+0,20
Second group calves
- | subgroup, n=8 0,980+0,22 0,970+0,20 0,980+0,15
- |l subgroup, n=8 0,996+0,30 0,980+0,15 0,960+0,20
- |l subgroup, n=3 1,040+0,20 1,03040,20 0,996+0,18
- IV subgroup, n=3 1,036+0,18 1,024 +£0,10 0,998+0,24

Note: P < 0.05; P< 0.01; P < 0,001, compared to calves before the first sub-groups.

The duration of allocation of elements in the research an-
imals of the first group ranged and found itself in cows of the sec-
ond subgroups in 1.11, by Times, the third subgroups in 1.28, the
fourth subgroups in 1.32 by times longer than the animals of the
first subgroups (P < 0.05). The animals of the second group within
the subgroup are set as follows: In cows the first subgroups du-
ration The fourth subgroups (P < 0.05). At the same time, the
comparison of the time of isolation of the elements in cows of the
first and second group, within the subgroups, testifies, however
that in cows of the first group the process took place in 1.04, in

1.17, in 1.13 and in 1.10 by Times longer (P < 0.05). We set a
similar dynamics regarding the yellow body lysis. On average ly-
sis of yellow bodies in the first group's cows took up 24,6 + 2,00
days, which is 1.11 by times longer than the second group's cows.
The above-mentioned processes influenced the time of the first
cows insemination. The first group of cows the process took place
on average 88,00 + 2,00 day after calving and was on 8,00 £
1,00 days longer than in cows of the second group. Effective in-
semination of first-group cows on average, took place in 1.10 by
times (P < 0.05) later than the second group cows.

Table 10
Indicators of reproductive function of cows after calving (M+m) ,days
Groups of Animals Litter delay, | Il at endometritis, Duration of allocation Yellow Body Lysis T|r_ne from c;lvmg to Service-Period
goal goal of lohy first insemination
First group calves
| nigrpyna, n=6 - 19,06+1,20 21,40+1,20 81,00+2,0 103,00+4,0
Il nigrpyna, n=6 - 1 21,20+2,30 23,80+1,06 86,00+1,0 116,00+2,0
-Ill nigrpyna, n=5 2 1 24,40+2,20 26,20+1,10 92,00+3,0 120,00+2,0
IV nigrpyna, n=5 2 2 25,10+4,05 27,00+1,00 93,00+2,0 121,00+2,0
Second group cows
| nigrpyna, n=8 18,4042,40 20,10+2,05 78,00+2,0 98,00+1,0
Il nigrpyna, n=8 - 18,1042,35 20,90+2,00 79,00+1,0 100,00+1,0
Il nigrpyna, n=3 - 1 21,60+3,10 22,40+1,20 81,00+3,0 108,00+3,0
IV nigrpyna, n=3 1 1 22,80+2,40 25,60+1,40 86,00+2,0 112,00+2,0
Conclusions. 3. In cows-2-4 subgroups, the first group, blood viscosity

1. In 45.44% of first-born cows the duration of the third
period of genera was more than 9 hours, and in cows of the sec-
ond - the third lactation only 27.28% of animals.

2. The body weight of calves received from the second-
third calving cows was 22.6 — 22.4% more than the calves re-
ceived from first calving cows. On average, the body weight of
the calves the first subgroups proved by 20.80%-21.20% more
than the calves in the fourth subgroups. Below the mass proved
and placenta of calves, fourth subgroups (in 1.25 by Times - 1.18
by Times, (P < 0.05), compared to this indicator of the first sub-
groups of calves.

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

proved probably more than the cows of the first subgroups (in
1.09, in 1.39 and 1.40 by Times, (P < 0.05), and in the research
animals of the second group, second, third and fourth subgroups
blood viscosity was greater Of the first subgroups cows (1.07,
1.30 and 1.40 in by Times, (P < 0.05).

4. Increasing length of the rotary process in cows is ac-
companied by an increase in fibrinogen content in the blood in
2,47-2,04 by times (p< 0.01).

5. The increase in length of the genitive process in cows
causes an actangent displacement in the fetus and manifests it-
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self in the indicators of oxygenic homeostasis, maturity of the sur- | restore the reproductive function of the cows after the calving and

factant lung system, and the decreased viability level of the new- | service — period in animals of the first subgroups was in 1.17 -

born calves. 1.14 by times shorter than in the cows of the fourth subgroups.
6. Duration of the family process negatively plunged to
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Matseituyk [1, acnipaHT, CymcbKkuii HaLjioHansHUiA arpapHui yrisepenteT (Cymun, Ykpaita)

Kanawnuk M. acnipaHT, CymCbkuin HawioHanbHMi arpapHuit yHiBepcuteT (Cymu, Ykpaina)

Bnnus peonorii KpoBi Ta reMocTa3y KOPOB Ha XMUTTE3AATHICTb NPUNNOAY Ta PO3MHOXEHHS

Pesynemamu nposedeHux docnioxeHsb ceidyamb, wo y 45,44 % kopie - nepsicmok mpusanicme mpembs02o nepiody podie
6yna binbwe 9 200uH, a y kopig dpyeoi — mpemboi nakmauii nuwe y 27,28 % meapuH. MopghomempiuHi noka3Huku mMacu mina
HOBOHaPOGXEHUX MefIim ma niaueHmu cgidyame npo ymosu pocmy ma po3sumky niody, sKi N0e’a3aHi 3 oyHKUIOHaTBbHOK akmug-
Hicmio hemo-nnayeHmapHo20 KOMNIEKCY i NPOSIBNIOMBCA Y mensm nicns HapoOKeHHS. Y cepedHbOoMy, Maca mifia mesisim nepuiux
nidepyn ( meapuHu ompumani 8i0 kopie 3 mpusanicmio mpems020 nepiody podie 0o wecmu 200uH) sussunacs Ha 20,80 % - 21,20
% binbwe, HixX y mensim yemgepmux nidepyn. Huxye 3a Macoro susiguniack i nnayeHma menam, Yemeepmux nidepyn (s 1,25 pasu —
1,18 pasu, (p < 0,05), y nopigHsiHHI 3 0aHUM NOKa3HUKOM mesisim nepuwiux nidepyn. lMidsuwieHHs akmusHocmi hakmopie 2emocmasy
ma peonoeii Kposi 6CmaHoseHa y MBaPUH y AKUX mpusainicme Yacy mpembs020 nepiody podie cmarosuna 8o 12 ma binbwe 200UH.
3a yux ymos nidsuuyyemncs 8'a3kicms kposi meapuH 8 1,39 - 1,40 pasu, (p<0,05) ma 6 1,30 - 1,40 pasa (p<0,05), emicm ¢hibpuHo2eHy
8 2,47-2,04 pasu (p<0,01). Hasederi 0aHi onocepedkosaHo ceid4amp npo NIOBULEHHS 8 A3KOCMI KPO8I, 3HUXEHHS 1020 KPOBOMOKY,
0cob1ueo no cyduHam KaninspHoi cucmemu. Ha Hawly OyMKy, Ue € NPUYUHOK HapOOXKEHHS MBapUH 3 HU3LKOK Xumme30amHicmio
npo wo cgidyams NOKa3HUKU KoegpiyieHmy kamaboniamy, OKcu2eH08020 eemocma3y, hpobu Mak Knwop Ondpuya, «Hespina» cyp-
¢hakmaHmHa cucmema nezeHb. BidHosneHHs penpodykmugHOT (oyHKUIT Kopig nicrisi omeny i mpusanicme cepgic — nepiod y meapuH
nepwux nidepyn byna e 1,17 — 1,14 pa3u kKopomuwie, Hix y Kopie Yemaepmux nidepyn.

Knroyoei cnoea: eemocmas, peonoeis, 2emocmas, banaHc, xumme3sdamHicms
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Pasteurella multocida and Haemophilus parasuis are the main pathogens of porcine respiratory disease syndrome, and often

are the common pathogens of porcine pulmonary disease in collectivized pig farms. It has brought great influence on the pig industry
and seriously hampered the healthy development of pigs. Therefore, the rapid detection method for Pasteurella multocida and Hae-
mophilus parasuis is the key to its successful prevention and control. In the process of diagnosis, we need to conduct laboratory tests
for confirming of preliminary diagnosis, that can be made based on the history, clinical symptoms, pathological changes of necropsy
and epidemiological characteristics of the disease. Traditional diagnostic techniques, such as bacterial isolation and immunological
test, are time-consuming and laborious, and are not suitable for rapid clinical diagnosis, nor for large-scale epidemiological investiga-
tion. Therefore, it is necessary to establish an accurate and rapid method to identify the two common respiratory pathogens in pigs.
In this paper, Pasteurella multocida and Haemophilus parasuis were used as research objects to establish a dual PCR detec-
tion method. The main research contents are as follows: A dual PCR assay was established to detect Pasteurella multocida and
Haemophilus parasuis simultaneously. By using Pasteurella multocida and Haemophilus parasuis specific primers, and adjusting pri-
mer concentration and annealing temperature, a dual PCR method for detecting Pasteurella multocida and Haemophilus parasuis was

established.

The rapid detection method for Pasteurella multocida and Haemophilus parasuis established in this study has high specificity
and sensitivity, and can realize rapid and accurate identification of pathogenic bacteria in a relatively short period of time, providing a
new technical means for rapid detection in clinical and grassroots laboratories.

Keywords: Pasteurella multocida; Haemophilus parasuis; Double PCR; Detection

DOI: https://doi.org/10.32845/bsnau.vet.2021.1.2

Introduction

Pasteurella multocida disease is an infectious disease
caused by Pasteurella bacteria, which can be transmitted be-
tween the same or different animals. In the past, it has been
called Pasteurella multocida by the names of the animals that in-
fect it, horse, cow, sheep, poultry, rabbit, and later collectively.
Acute manifestations in animals are characterized by septicemia
and hemorrhagic inflammation of tissues and organs, also known
as hemorrhagic septicemia. (Starkey, S.R. & Donnelly, T.M.,
2012). Chronic type is often manifested as suppurative lesions in
various organs, which are often mixed with other pathogens or
secondary infections. The disease is widespread in countries
around the world, with tropical and subtropical countries most af-
fected. Swine pasteurellosis, also known as pulmonary disease
of Swine, commonly known as "laryngitis" or "distemper of the
neck", is an important infectious disease caused by Pasteurella
multocida (PM), which often resided in the upper respiratory tract

of pigs. The disease is mainly caused by temperature disorders,
decreased resistance, poor growth environment and extreme
weather. Severe pig sitting position mouth breathing, causing
pneumonia, dyspnea.

Haemophilosis, also known as Glesser's disease, is
caused by Haemophilus parasuis (HPS) or Glaesserella parasuis
(Lin, Wei-Hao, Shih, Hsing-Chun, Lin, Chuen-Fu, Yang, Cheng-
Yao, Lin, Chao-Nan & Chiou, Ming-Tang., 2019).

It is a kind of symbiotic bacteria in the upper respiratory
tract of pigs, which invades the body when the resistance of pigs
islow (LiJ Y, Zhang J M, Xu C G, etal. ,2010; SiZ S, Wang G Y.
2011; Rebenko, H. (2014), Ni, Hong-Bo, Gong, Qing-Long, Zhao,
Quan, Li, Xiao-Yue, Zhang, Xiao-Xuan. (2020). It often causes
serous or fibrinous multiple serositis, arthritis, meningitis, high fe-
ver, respiratory disorders and other symptoms in pigs, which can
lead to death in severe cases. At present, in Pasteur bacteria
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genera, deputy haemophilus taxonomic position remain uncer-
tain, it is because it with other haemophilus species lack of nu-
cleic acid homology between vice pigs and haemophilus strain
between the presence of large amounts of heterologous gene,
researchers put forward, in vice pig haemophilus has confirmed
there is more than one category of bacteria (Ma, Lina, Wang, Li-
yan, Chu, Yuefeng, Li, Xuerui, Cui, Yujun, Chen, Shengli, Zhou,
Jianhua, Li, Chunling, Lu, Zhongxin, Liu, Jixing & Liu,
Yongsheng., 2016). HPS requires special conditions to enter the
animal body and lead to the outbreak of systemic disease. Nor-
mally, the pathogen can cause Glaser's disease, which is char-
acterized by meningitis, arthritis and multiple serositis. Both bac-
teria can cause fever, dyspnea, cough, swelling of the joints, and
similar pathological changes such as bleeding and cellulose exu-
date in the lungs of pigs. Although the disease can occur in any
season of the year, the incidence is higher in spring, fall and win-
ter than in summer. Once clinical symptoms appear, high dose
antibiotics should be applied in time for treatment, and prophylac-
tic drugs should be given to the whole group of pigs. According
to the local epidemic situation, the pig farm should do a good job
of immune prevention, strengthen feeding management and re-
duce stress response (Nedbalcova, Katerina, Satran, P., Jaglic,
Zoran, Ondriasova, R. & Kucerova, Z.,2018).

Pm should pay attention to the disease difference with
swine erysipelas, swine fever, swine flu, these belong to infec-
tious diseases, and can make sick pigs high temperature rising to
a certain extent, waste and loss of appetite, and the symptom
such as bleeding, but ensure that swine flu will only lead to the
pig infection occurs, the other animals not infection occurs, and
the disease is seasonal, generally has the very high incidence in
winter, but the mortality rate is low; Swine fever is usually also a
pig with susceptibility, and the prevalence of a wide range, but
will not lead to salivation, throat swelling, the body will not be sit-
ting or lying dog posture; Swine erysipelas can cause septic dis-
ease, and only cannot lie down, the throat will not swell, and will
not be a dog sitting or lying posture. Through the above differ-
ences to identify, timely and effective symptomatic treatment, to
ensure the cure rate. HPS attention and streptococcal disease,
infectious pleural pneumonia differential diagnosis. Arthritis,
hocks, swelling of wrist joints, severe pain, limp leg caused by
Haemophilus parasuis, a pinch with the hand, pain scream; There
was a serous fibrin exudate in the articular cavity. Pericardial ef-
fusion, serous fibrinous pleurisy, and pericarditis. The surface of
the lung is covered with a pale yellow serous fibrous membrane.
On section, there are focal dark red congested areas. Streptococ-
cal arthritis caused by swelling joints, early hard, temperature
rise, later soft, touch the feeling of fluctuation, acupuncture flow
pus; A few hardened and thickened skin; At necropsy, synovial
fluid is turbid, with yellowish-white cheesy mass, subcutaneous
colloid edema around the joints, and suppurative necrosis foci,
and necrosis of articular cartilage in severe cases. The disease
is easily confused with infectious pleural pneumonia, but most of
the lesions caused by this disease are meningitis, arthritis and
claudication, while infectious pleural pneumonia is less common.
Diagnostic disease is confirmed by clinical examination, nec-
ropsy, and laboratory examination. In this study, a double-layer
PCR method for detecting PM and HPS was established based
on laboratory detection to realize rapid and efficient diagnosis.

Literature Review

In recent years, these two diseases have caused great
economic losses to the pig industry (Zhang Bin, Tang Chen, Liao
Ming, et al., 2014, Cardoso-Toset F, Gomez-Laguna J, Callejo M,
et al.,, 2013). Although there are conventional PCR methods for
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the detection of these two diseases, there are problems such as
cumbersome operation and long time consuming in practical ap-
plication. Therefore, an efficient, rapid and accurate detection
method can save more time for subsequent treatment and pre-
vention and control, and minimize economic losses to the great-
est extent (Liang Q, Yang B, Yong S L, et al., 2018, Zhang Y, Li
J,LiW J, etal., 2017).

Multiple PCR technology is a method of simultaneously
amplifying multiple nucleic acid fragments by adding two or more
pairs of primers in the same PCR amplification system. A single
multiple PCR can identify and detect pathogens at the same time.
It has unique advantages and high practical value in the differen-
tial diagnosis of clinical mixed infections Moriy, Nagamine K,
Tomita N, et al, 2010; Malorny B, Tassios P T, Radstrom P
, et al, 2003). In this experiment, a dual PCR method was es-
tablished for the identification of Pasteurella polycida and Hae-
mophilus parasuis from swine samples at one time. Compared
with the traditional bacteriological detection method, it was sim-
ple, rapid and accurate.

1 Materials

1.1 All strains

Escherichia coli, Actinobacillus  pleuropneumoniae,
Streptococcus pneumoniae, Staphylococcus aureus, Pasteurella
multocida was presented by Ms. Wang Lirong. Haemophilus par-
asuis was donated by Mr. Ding Ke of Henan University of Science
and Technology.

1.2 Main reagents and instruments

Nicotinamide adenine dinucleotide (NAD) and DL-2000
Marker, both purchased from Sangon Bioengineering (Shanghai)
Co, Ltd.; Trypsin soybean agar (TSA) and Trypsin soybean broth
(TSB) medium were purchased from Oxoid Company in the
United States. Bacterial DNA extraction kit, TagDNA polymerase,
Proteinase K, Primer Star DNA polymerase, gel recovery kit,
plasmid extraction kit, pMD-19 plasmid and gel recovery kit were
all purchased from Takara Biological Company.

2 Methods

2.1 Medium preparation

TSA solid medium: 40 g trypan Soy Agar (TSA) was ac-
curately weighed, 940 mL purified water was added, fully shaken,
heated to dissolve, autoclave sterilization at 121°C for 15 min,
and 50 mL filtered and sterilized veal serum and 10 mL
0.01%NAD were added.

TSB liquid culture medium: accurately weigh 30 g trypan
Soy Broth (TSB), add 940 mL of purified water, shake well and
autoclave at 121°C for 15min, add 50 mL of filtered and sterilized
calf serum and 10 mL of 0.01%NAD.

Blood agar plate: 30 g of nutrient agar was accurately
weighed and dissolved in 890 mL of purified water. After fully
shaken, it was autoclaved at 121.0 °C for 15 min, cooled to about
45°C, and 100 mL of fresh anticoagulant sheep blood and
0.01%NAD10 mL of cross sterilization rate were added. After fully
shaken, it was poured into plate.

0.01% nicotinamide adenine dinucleotide (NAD): accu-
rately weighed 5 mg NAD, dissolved in 50mL pure water, filtered
and sterilized.

2.2 Bacterial culture

Pasteurella multocida was activated on TSA solid me-
dium at 37 °C, then transferred to TSB liquid medium, cultured at
37 °C for 18 h, and stored at 4 °C for later use.

The culture of Haemophilus parasuis is more difficult than
that of Pasteurelli, so it needs to be activated on blood AGAR
plate, then transferred to TSB liquid medium for culture at 37 °C
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for 24 h, and stored at 4 °C for later use.
2.3 Primer design and synthesis
According to the gene sequences registered in GenBank,

Primer 5 software was used to design specific primers for the con-

served regions of these three pathogens, and the modified primers

were synthesized in Sangon Bioengineering (Shanghai) Co., Ltd.
Table 1

Sequences of primers

Name Sequence(5'-3') Amplicon size/bp
Pasteurella multocida F' AGATCCTGGCTCAGATTGAACG 485
R' CTCTGTAATTAACGTCAATGATGCC
Haemophilus parasuis | F' AAAATGGGCGAAATGGTG 339
R' TGCGTGTCCTGGTGTATCTAA

2.4 Extraction of bacterial DNA

The TAKARA bacterial DNA extraction kit was used for
the operation. See Annex A for the steps.

2.5 Determination of DNA content

After preheating for 30 min, the ultrafine rapid nucleic acid
protein analyzer UV-1800 was used to proofread the spectrum,
adjust the wavelength to 750nm, correct the baseline, rinse the
colorimetric dish with ultrapure water, add 50uLTE buffer as blank
control, and the rest were samples to be tested (sample was di-
luted with TE buffer 50 times), read the absorbance value, and
calculate the DNA content by the formula. DNA content =
(1.45x0D280) /(0.78x0D260). When the calculated value is
greater than 1.9, it indicates that there is RNA contamination in
the sample to be tested. When the calculated value is less than
1.6, it indicates that there is protein and phenol contamination in
the sample to be tested.

2.6 Optimization of dual PCR amplification conditions

Gradient PCR apparatus was used for amplification. In or-
der to screen the optimal PCR amplification conditions, genomic
DNA of PM and HPS was used as the template for PCR, and six
PCR annealing temperatures were set in the experiment, which
were 53°C, 54°C, 55°C, 56°C, 57°C and 58°C, respectively. PCR
reaction system: 20uL system, DNA Taq enzyme 10uL, upper and
lower primers 0.5uL each, DNA template 2uL, DEPC water 7yL;
The PCR reaction conditions were as follows: pre-denaturation at
95°C for 5min, denaturation at 95°C for 30s, annealing at 53-58°C
for 30s, extension at 72°C for 60s, a total of 30 cycles. Finally, it
was extended at 72.0 °C for 10 min and stored at 4°C. The reaction
products were detected by 1. 5% AGAR gel electrophoresis. The
annealing temperature of double PCR was optimized.

M 1

5000-

3000-

2000-

1000-
750-

500-

250-

100-

2.7 Specificity Verification

In order to further verify the test set up double PCR spec-
ificity, on purpose strain and E. coli, Actinobacillus pleuropneu-
monia, Streptococcus pneumoniae, Staphylococcus aureus DNA
as a template, while adding several kinds of primers, using the
optimized dual PCR reaction conditions for PCR amplification, re-
action products with 1. 5% AGAR gel electrophoresis detection.

3 Results and analysis

3.1 Optimization results of reaction conditions

The reaction system in the EP tube was centrifugally
mixed, and the reaction amplification was carried out using PCR
instrument. After verification at different annealing temperatures,
the setting procedure with the highest efficiency was: 95°C pre-
denaturation for 5min, 95°C denaturation for 30s, 55°C annealing
for 30s, 72°C extension for 60s, a total of 30 cycles.

3.2 Double PCR electrophoresis results of Pas-
teurella multocida and Haemophilus parasuis

In Figure 1, the electrophoresis results of primer No. 1
and primer No. 2 showed clear bands with maximum brightness,
and the molecular weight of DNA was 485 bp, indicating that pri-
mer No. 1 and primer No. 2 were the best primers for Pasteuella
multocida, with the best amplification effect. Therefore, primer
No. 1 and primer No. 2 were selected for Pasteuella multocida
porcine (both primer No. 1 and primer No. 2 were the same pri-
mer). The PCR annealing temperature was 55.0 °C. The electro-
phoresis results of primers No. 3 and No. 4 are shown in the fig-
ure. The molecular weight of DNA is 339bp, indicating that the
best primers for Haemophilus parasuis are No. 3 and No. 4, which
have the best amplification effect. The PCR annealing
temperature was 55 °C.

2 3 4

Fig. 1
Double PCR electrophoresis results of Pasteurella multocida and Haemophilus parasuis
M: DL5000 DNA Marker ; 1-2: Pm; 3-4: Hps
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3.3 Specificity Verification

The results are shown in Figure 2 and Figure 3.

Double PCR method for Pasteuella multocida, Haemoph-
ilus parasuis, Escherichia coli, Actinobacillus pleuropneumonia,
Streptococcus pneumoniae, Staphylococcus aureus genome
DNA test results (see figure 2, 3) show that for Pasteuella multo-
cida inspection only 2 485 bp, the specific purpose of strip for the
detection of Haemophilus parasuis appears only four 339 bp

band specific purpose, for other negative control without amplifi-
cation bands in the genomic DNA tests. (The experiments in Fig-
ure 2 and Figure 3 were performed on the same glue for electro-
phoresis) The non-target bacteria did not amplify the target band,
and the DNA amplification results of the target bacteria at 485bp
and 339bp were good, indicating the high specificity of the
method for detection of the target bacteria.

M 12 3456 78 9101121314 1516 17 18 19 20 21 22 23 24

5000-

3000-
2000-

1000-
750-
500-

100-

Fig. 2

From No.1 to No.24 PCR specific detection products
M: DL5000 DNA Marker ; 1-5:Escherichia coli;
6-10: Actinobacilus pleuropneumoniae; 11-15:Streptococcus pneumoniae;
16-20:Staphylococcus aureus; 21,23: Pasteuella multocida; 22,24:blank control

M 1 2 3 4

5 6 78 910

Fig. 3

From No.1 to No.10 PCR specific detection products
M: DL5000 DNA Marker; 1-4: Haemophilus parasuis; 5: Escherichia coli;
6: Actinobacillus pleuropneumoniae; 7: Streptococcus pneumoniae;
8: Staphylococcus aureus; 9-10: blank control

3.4. Summary

Pasteurella and Haemophilus double PCR reaction, the
best annealing temperature is 55.0 C, the specificity of the two
pairs of primers is stronger, no cross reaction for the purpose
strain amplification. Vice pig kill PAP bacteria and Haemophilus
specific product size in the order of 485 bp and 339 bp, after aga-
rose electrophoresis can clearly distinguish, nothing specific am-
plification interference experiment, can detect two kinds of path-
ogenic bacteria in the same PCR reaction.

Therefore, the dual PCR detection method for Pasteurella
multocida and Haemophilus parasuis established in this study
has many advantages. First, one method can be used to distin-
guish the two pathogens. Second, this method has strong speci-
ficity, low cost and high amplification efficiency. Thirdly, this
method is suitable for laboratory detection and diagnosis.

4, Discussing

In recent years, Haemophilus parasuis has become one
of the typical bacterial diseases that cause the death of nursery
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pigs under the conditions of large-scale breeding (Gao PC, Chu
YF, Zhao P, et al, 2008; Xue G C, Ren T., 2009). Porcine pulmo-
nary disease caused by Pasteurella multocida infection is also a
common infectious disease that causes the death of pigs. These
two bacterial diseases occur all over the world, and both can
cause respiratory symptoms of pigs (Harper M, Boyce J D., 2017;
Li J, Xie Y Z, Xuan Xiongbiao, et al., 2011). Due to the use of a
large number of antibiotics in pig farms after the disease, it is dif-
ficult to isolate and cultivate the bacteria, and the accuracy of iso-
lation and identification is low. In addition, some bacteria have
strict requirements on the growth conditions and slow growth,
which not only brings challenges to the diagnosis of the disease,
but also causes significant economic losses to the pig industry.
Laboratory tests in recent years, In the clinical samples
tested, the detection rate of Haemophilus parasuis and Pas-
teurella multocida was relatively high, and the proportion of Hae-
mophilus parasuis and Pasteurella multocida was relatively large.
Moreover, it was difficult to isolate and cultivate the two kinds of
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bacteria. Therefore, in order to improve the efficiency and accu-
racy of detection, this study combined molecular biology methods
and established a dual PCR method for simultaneous detection
of the two kinds of bacteria on the basis of the existing detection
methods. In the establishment of optimal PCR amplification. In
the process of the system, the main principle is to make changes
in the basic amplification system, and select the optimal reaction
conditions through the light and shade of the electrophoresis map
and the width of the bands, among which the main factors are
annealing temperature, DNA proportion and primer proportion.
The optimum annealing temperature was studied only in this ex-
periment.

Zhang Yuan, Wei Caiwen, Li Jian, et al. (2014). improved
the method of capsular clustering of Pasteurella multocida by es-
tablishing multiplex PCR, indicating that there are many types of
Pasteurella multocida infection, which are mixed with Streptococ-
cus suis, Haemophilus parasuis, Actinomycetes pleuritis and
other infections. Therefore, it is necessary to establish a PCR
method that can detect multiple pathogens simultaneously. Miao
Lizhong et al. designed specific primers according to the HPS
INFB gene sequence in GenBank, and constructed a real-time
fluorescence quantitative PCR method for rapid detection of HPS

(Cai X W., 2006).

The dual PCR method established in this study could suc-
cessfully ampliate Pasteurella multocida and Haemophilus para-
suis with amplification lengths of 485bp and 339bp, respectively,
without cross-reaction with other related pathogens. This method
can be used to distinguish two kinds of pathogens, and this
method has strong specificity, low cost, high amplification effi-
ciency, and is suitable for rapid laboratory detection.

CONCLUSIONS

This study established a dual PCR detection method that
can simultaneously detect Pasteurella multocida and Haemophi-
lus parasuis. By using Pasteurella multocida and Haemophilus
parasuis specific primers, by adjusting the primer concentration,
annealing temperature and other conditions, a dual PCR detec-
tion method for Pasteurella multocida and Haemophilus parasuis
was established. This research is mainly aimed at the rapid de-
tection method established for Pasteurella multocida and Hae-
mophilus parasuis, which has high specificity and sensitivity, and
realizes the rapid and accurate identification of pathogenic bac-
teria in a short time. This clinical and basic laboratory rapid de-
tection for Pasteurella multocida and Haemophilus parasuis pro-
vides a new technical means.
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Po3po6ka /1P dns odHo4acHo20 susienieHHs1 Pasteurella multocida ma Haemophilus parasuis

Pasteurella multocida ma Haemophilus parasuis, € 0cHogHUMU 36YAHUKaMU pecnipamopHUX 3axe0pro8aHb CUHEU Ha Komek-
MUBHUX C8UHAPCHKUX (hepmax yCix KpaiH 3 po38UHEHUM C8UHapcmeoM. 36YOHUKU Matomb 3HaYHUL 8nue Ha QuxarbHi WisXu ceuHel
ma ceplio3Ho nepewkodXatoms pocmy i po38UmKy, a 8i0nosioHo, 3HUXYyMb NPodykmugHicmb. Tomy Memod WUOKO20 BUSBMTEHHS
Yux MikpoopaaHiamie € 3anopyKoK yCniluHoi npoghinakmuku ma KOHMPOITK iHGheKyjdl.

TpaduuitiHi memodu nabopamopHux docnidxeHb 05 nidmeepoxeHHs honepedHbo20 diagHo3y, NOCMageHo20 Ha nidcmagi
aHanisy daHux aHamHesy, KiHIYHUX CUMNMOMI8, Namoo2iYHUX 3MiH ma enidemionoaiyHuX xapakmepucmuk 3axe0pr8aHHs, K-
yatoms 6akmepionoziyri docridxeHHs Pasteurella multocida ma Haemophilus parasuis, KynbmypanbHy, bioxiMidHy ma iMyHomo2idHy
i0eHmucpikauito. Lii memodu mpydomicmki U He Moxymb 3adosinbHumu nompebu y weudkitl diaeHocmuui, wo ycknadHIoe MOXIIU8o-
cmi npochinakmuku ma KoHmpPoJTo xeopob meapuH. Pasteurella multocida ma Haemophilus parasuis 06udei € 36y0HuUKamu cuHOpomy
pecnipamopHux 3axeoprosarb caureli (PRDC), i wacmo sucmynatoms y guensdi acouiayitiosaHoi iHghexuii, momy HeobXiOHO 8cma-
Hosumu moyHul i weudkuli memod idenmucbikauii 060x 3a2anbHux 36yOHUKI8 pecnipamopHux xgopob y caurel. Y uiti pobomi
Pasteurella multocida ma Haemophilus parasuis gaukopucmosysanuch sk 06’ekmu docnidxeHHs: 0na po3pobku nodsiliHo20 Memody
1/1P-0emexui.

OcHosHutli 3micm docnidxeHb nonseae 8 HacmynHomy: 6yno AocniokeHO KOMNOHEHMU ma peazeHmu ma 8idnpaub08aHo
nokpokosull nopsidok nocmaHosku nodsiiiHoi /1P dns odHouacHoe0 susisneHHs Pasteurella multocida ma Haemophilus parasuis,
gukopucmosytouu cneyuepidri dns Pasteurella multocida and Haemophilus parasuis npatimepu, a makox, pe2ymoryu KOHUeHmpauit
npatimepie ma memnepamypy eidnary.

Memod weudkozo susieneHHs Pasteurella multocida ma Haemophilus parasuis, onucaHuli y ubomy 0CidxeHHi, Mae 8UCOKY
cneyucbiyicms ma dymnusicms i MOXe peanizysamu weudky ma moyHy ideHmucbikauito namoaeHHUX bakmepiti 3a 8iOHOCHO Kopo-
MKul NpOMIKOK Yacy, 3abe3nedytoyu Hosi mexHidHi 3acobu Ons weudkoeo suseneHHs: Pasteurella multocida ma Haemophilus
parasuis y nabopamopii.

Knroyoei cnoea: Pasteurella multocida; Haemophilus parasuis; nodgitiHa l1/1IP-0emekuyjis
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Escherichia coli is a facultative anaerobic bacteria that exists in the gastrointestinal tract of humans and animals. It can cause

diarrhea, enteritis, destruction of the host's intestinal barrier, and intestinal microecological disturbances. In recent years, due to the
abuse of traditional antibiotics, a variety of drug-resistant strains and super bacteria have emerged in an endless stream. Therefore,
there is an urgent need to find new alternatives to antibiotics. Antimicrobial peptides are a type of small peptides produced when
organisms resist the invasion of foreign microorganisms. They are considered to be the best alternative to antibiotics which has become
a research hotspot in recent years. The antimicrobial peptide MPX is extracted from wasp venom and has a good bactericidal effect
on many bacteria. To explore the effect of MPX against E. coli. The function of MPX against E. coli was detected by MIC, plate count,
propidium iodide, NPN and DiSC3(5) permeability testing, immunofluorescence microscope observation, and the impact of MPX sta-
bility by temperature, pH, ion. In this study, the results found that MPX has good antibacterial activity against E. coli, and the minimum
inhibitory concentration (MIC) was 31.25 ug/mL. MPX bactericidal kinetics study found that MPX had good bactericidal activity within
6 hours. Bacterial permeability studies have shown that MPX could increase the permeability of bacteria, leading to an increase in the
protein content of the bacterial supernatant. In addition, NPN, Pl and DiSC3(5) results showed that the fluorescence value was posi-
tively correlated with MPX. The stability test of MPX found that salt ions, temperature, pH, etc. have a slight influence on its effect. In
addition, scanning electron microscopy results showed that the bacteria became smaller and the contents leaked after the action of
MPX. The above results showed that MPX has a good bactericidal activity in vitro, laying the foundation for the development of new

drugs for the treatment of bacterial infections.

Key words: antimicrobial peptide MPX; Enterohemorrhagic Escherichia coli; in vitro
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Introduction. Escherichia coli is a facultative anaerobic
bacteria that mainly exists in the gastrointestinal tract of humans
and animals, colonize in the small intestine, which is usually as-
sociated with acute secretory diarrhea (Fleckenstein J.M. et al.,
2010) It can cause diarrhea, enteritis, destruction of the host's
intestinal barrier, and intestinal microecological disturbances
(Madhavan T.P. et al., 2015). Enterotoxigenic Escherichia coli
(ETEC) is classically associated with acute secretory diarrhea,
which induces 2 million people death in developing countries over
a year, predominantly children in the first years of life (Song X. et
al,, 2021) In addition, in recent years, due to a large number of
unreasonable use of antibiotics, the resistance of E. coli has in-
creased. The antibiotics, tetracyclines, sulfonamides and penicil-
lins, which are most commonly used in animal production, have
the highest resistance rates (Van Boeckel T.P. et al., 2019).
Therefore, there is an urgent need to find alternative antibacterial
drugs that can treat E. coli infections.

Antimicrobial peptides are a class of small defensive pep-
tides produced when organisms resist the invasion of foreign mi-
croorganisms. They are an important part of the body's innate im-
mune system (Andrejko M. et al., 2021). Compared with tradi-
tional antibiotics, antimicrobial peptides have the characteristics
of small molecular weight, good water solubility, good thermal
stability, unique antibacterial mechanism, broad-spectrum anti-
bacterial activity against clinically resistant strains, and resistance
to bacterial resistance (Luu T. et al., 2021). MPX (H-INWKGI-
AAMAKKLL-NH2) belongs to the family of bee venom antimicro-
bial peptides. It has a high content in bee venom. It is an amino
acid peptide with 4 net positive charges (Henriksen J.R. et al.,
2014). Previous research of our group found that MPX has good
antibacterial activity against Actinobacillus pleuropneumoniae.
However, it is currently unknown whether MPX has good anti-E.
coli activity.

Aim. The aim of this was to study the mechanism of an-
timicrobial peptide MPX against E. coli in vitro.
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Materials and Methods.

Peptide synthesis.

MPX (H-INWKGIAAMAKKLL-NH2) was obtained by
Shanghai Jier Biochemical Company (China) using solid-phase
N-9-fluoromethoxycarbonyl (Fmoc) strategy and high perfor-
mance liquid chromatography (HPLC) purification, and its purity
was as high as 98%.

Bactericidal activity test.

E. coliwas cultured in LB liquid medium to the logarithmic
phase (ODs00=1.0), and the final concentrations of MPX (31.25
ug/mL), PR39 (50 ug/mL), and Enro (50 ug/mL) were added to
the bacterial solution, added ddH20 as the negative control, incu-
bated at 37°C forO h,1h,2h,3h,4 h, 5 h, 6 h, then measured
the ODsoo of the bacterial solution and dilute the bacterial solution
every 1 h. Put it on the LB plate and incubated in a 37°C degree
incubator, and incubate for 12 h until a single colony is clearly
visible, and then counted the plates (Wang L. et al., 2017).

The effect of MPX on the outer membrane of E. coll.

E. coli were washed with 1:1 mixture of 5 mM HEPES
buffer and resuspended with the same. The concentration of
E. coli were 1x108 CFU/mL. This study was performed in a Corn-
ing 96 black well plate with clear bottom containing 10 UM of N-
Phenyl naphthylamine (NPN) dye and 190 pL of bacterial sus-
pension. After that, bacterial suspensions with dye in each well
were treated with 10 uL of MPX at concentrations of 1 MIC, 2
MIC, 4 MIC. Then, the fluorescence was monitored at an excita-
tion wavelength of 350 nm and an emission wavelength of 420
nm. The increase in fluorescence intensity was monitored for an-
other 10 min with an INFINITE M PLEX microplate reader (Uppu
D.S.etal., 2013).

The effect of MPX on cell plasma membrane.

E. coli were collected separately washed with 1:1 ratio of
5 mM glucose and HEPES buffer (pH = 7.4). Next, the bacterial
plate was resuspended in 1:1:1 ratio of 5 mM HEPES buffer, 100
mM KCI solution supplemented with 0.2 mM EDTA and 5 mM
glucose. For this study EDTA was used to allow the dye uptake
by permeabilizing outer membrane of E. coli. This study was per-
formed in a Corning 96 black well plate with clear bottom contain-
ing 2 uM of 3,3 dipropylthiadicarbocyanine iodide [DiSC3(5)]
and 190 pL of bacterial suspension. After that, 10 pL of MPX (1
MIC, 2 MIC, 4 MIC) was mixed with the suspension of bacteria
and dye of each well. In this experiment, ddH20 was used as the
control. Fluorescence intensity was measured at 622 nm excita-
tion wavelength and 670 nm emission wavelength for 10 min us-
ing an INFINITE M PLEX microplate reader (Konai M.M. et al.,
2014).

The effect of MPX on the inner membrane of E. coli.

Briefly, The mid-log phase of E. coli were separately cen-
trifuged (8000rpm, 5 min), washed and resuspended in a 1:1 ratio
of 5 mM glucose and HEPES buffer (pH = 7.4). The working con-
centration of E. coli was 1x108 CFU/mL. After that, 190 L of bac-
terial suspension containing 10 uM propidium iodide (Pl) was
added to the well of a black Corning 96-well plate with a clear
bottom. Next, 10 uL of MPX (1 MIC, 2 MIC, 4 MIC) was added to
the wells containing dye and bacterial suspension. The control
was ddH20. An excitation wavelength of 535 nm and emission
wavelength of 617 nm were used to monitor the Pl fluorescence
for 10 min using an INFINITE M PLEX microplate reader (Ghosh
C.etal, 2016).

Detection of MPX to inhibit E. coli from forming biofilms.

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

The ability of MPX inhibited E. coli biofilm formation was
tested according to the reference (Grasteau A. et al., 2011) In a
96-well polystyrene microtiter plate, the overnight cultured E. coli
was inoculated into 100 uL of LB liquid medium according to the
amount of 1%, and different concentrations of MPX (0.5 MIC, 1
MIC, 2 MIC, 4 MIC); ddH20 is used as a negative control. Place
the culture plate in a 37°C incubator for 24 h. Aspirated and dis-
carded the culture supernatant. Washed each well with 200 uL
sterile PBS 3 times; fixed with 70% methanol for 30 min; aspirated
and discarded the fixative at 37°C dry in the incubator for 30 min;
added 100 uL of 1% Hucker crystal violet staining solution to each
well, and stained for 5 min at room temperature; removed the
staining solution, and rinsed the culture plate under a slow stream
of water until the flowing water was colorless; After the oven was
dried, placed it under a microscope for observation; then added
100 uL of 70% ethanol solution to each well for decolorization,
vortex and mix, and quickly placed it in a multifunctional micro-
plate reader to determine the absorbance value of ODs7o (Gras-
teau A. et al., 2011).

Scanning electron microscope observed the formation of
biofilm.

After culturing the E. coli overnight, diluted it with fresh LB
liquid medium by 100 times, transfer it to a 6-well cell plate with
sterile glass slides, add 500 uL bacterial solution to each well,
added MPX (1 MIC), ddH20 as negative control. After 24 h of
incubation in a constant temperature incubator at 37°C, slowly
removed the cell culture solution and rinsed with sterile saline for
3 times to wash away floating bacteria. Add 300 uL of 2.5% glu-
taraldehyde solution to each well. After fixation at room tempera-
ture for 30 min, rinsed with pH=7.4 phosphate buffer for 3 times,
with an interval of 10 min each time. 30%, 50%, 70%, 80%, 90%,
95%, 100% alcohol gradient dehydration respectively, each time
interval of 15 min. After the slides are dry, observe the formation
of biofilm under scanning electron microscope (Wang L. et al.,
2020).

Statistical analyses.

GraphPad Prism 8.0 software to perform data statistics
and difference analysis of experimental results (One-Way
ANOVA or Two-Way ANOVA). P<0.05 is considered as signifi-
cant difference (*P <0.05; **P <0.01; * ** P <0.001).

Results.

MPX bactericidal activity detection results.

The antibacterial activity of MPX against E. coli was de-
tected by double-layer agarose amplification. It was found that
MPX could effectively inhibit the growth of E. coliat 1 mg/mL, and
the size of the antibacterial ring was equivalent to that of Enro
(1 mg/mL). The negative control has no antibacterial activity. In
addition, a modified micro broth dilution method was used to de-
termine the minimum inhibitory concentration of MPX against E.
coli 31.25 ug/mL. In order to test the bactericidal activity of the
antimicrobial peptide MPX against E. coli, the ODeoo value of the
bacterial culture was measured, and it was found that the ODsoo
of the bacterial culture solution decreased to 0.1 after the antimi-
crobial peptide MPX acted on for 6 h, which was significantly
lower than that of the control group (Figure 1 A, p<0.01)). The
bactericidal activity of MPX against E. coli was measured by a
plate counting method. It was found that MPX showed an MIC-
dependent increase in the bactericidal efficiency of E. coli. The
number of bacteria was significantly reduced (Figure 1B).
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Fig. 1 The bactericidal activity detection of MPX in vitro.
A. The E.coli ODeoo detection after treatment with MPX;
B. The E.coli plate count detection after treatment with MPX;
C. The effect of MPX on E. coli was detected by scanning electron microscope.

Scanning electron microscope was used to observe the
effect of MPX on the morphology of E. coli. The results showed
that the negative control E. coli has a full morphology, large cells,
and a smooth surface. After MPX (1 MIC) treatment for 2 h, the
cells became significantly smaller, resulting in leakage of bacte-
rial contents (Figure 1C). The above results all indicate that MPX
can effectively kill E. coliin vitro.

The effect of pH and temperature on the antibacterial ac-
tivity of MPX.

In order to study the effect of pH and temperature on the
antibacterial activity of MPX, the antibacterial radius method was
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used to determine the antibacterial activity of MPX on E. coli at
different pH values and temperatures. As shown in Figure 2A, the
pH in the range of 2-9 has no effect on MPX activity. When
pH>10, the antibacterial activity of MPX decreases, indicating
that the activity of MPX was stable compared in acidic and weakly
alkaline environments. The MPX was subjected to different tem-
perature treatments, and the highest temperature reached
100°C. It was found that the temperature had no effect on the
antibacterial activity of MPX, indicating that MPX has good ther-
mal stability (Figure 2B).
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Fig. 2 The effect of pH and temperature on MPX.
A. The effect of pH on MPX; B. The effect of temperature on MPX.

The effect of ions on the antibacterial activity of MPX.
In order to study the effect of different salt ions on the
activity of MPX after treating with MPX at different concentrations

of cations Na*, K*, Mg?*, Ca?, it was found that cations Na*, K*
had no effect on the antibacterial activity of MPX, while cationic

Mg?* and Ca2* had effect on MPX activity (Figure 3A-D). Itis spec-
ulated that the presence of cationic Ca2* leads to changes in the
secondary structure of MPX, thereby affecting its antibacterial ac-
tivity.
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Fig. 3 The effect of cations Na*, K*, Mg2*, Ca?* on the activity of MPX.
A. The effect of cations Na* on the activity of MPX; B. The effect of cations K* on the activity of MPX;
C. The effect of cations Mg?* on the activity of MPX; D. The effect of cations Ca2* on the activity of MPX.

Bacterial permeability of MPX.

In order to study the permeability of antimicrobial peptide
MPX to E. coli strains, BCA protein content determination and
immunofluorescence observation was used in this study and
found that the protein content in supernatant of E.coli was signif-
icantly higher than that of the control group after the action of
MPX treatment for 3 hours (Figure 4A), The protein content is
significantly higher than MPX (1 MIC) after treatment with MPX
(2 MIC), and the effect of MPX on E. coli is positively correlated
with the concentration. Fluorescence microscope used SYTO
9/PI (Properly mix SYTO 9 and PI staining, bacteria with intact
cell membranes are stained fluorescent green, while bacteria with
damaged cell membranes are stained fluorescent red). Com-
pared with the control group, the integrity of the cell membrane
was damaged after MPX (2 MIC) treatment, Pl entered into the
bacterial cells, and the number of dead bacteria increased signif-
icantly. The effect was significantly better than that of MPX 1MIC,
and it was consistent with the BCA protein content determination

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

results. MPX exerts its bactericidal function by changing the per-
meability of bacteria.

The permeability of MPX to the outer membrane of E. coli
was measured by NPN uptake assay. NPN is a neutral hydropho-
bic fluorescent probe, which is usually excluded by the outer
membrane, but the fluorescence intensity increases when it en-
ters the outer membrane. As shown in Figure 4C, MPX rapidly
penetrated the outer membrane of E. coli in a concentration-de-
pendent manner, which could be observed by the increase in
NPN fluorescence. MPX could penetrate the outer membrane of
E. coli even at a concentration of 1 MIC in a dose-dependent
manner.

Pl was used to determine the permeability of MPX to the
inner membrane of E. coli. Due to its strong binding to bacterial
DNA, the fluorescence of Pl increases when it enters the dam-
aged bacterial cell. After E. coli treatment with MPX, the PI fluo-
rescence intensity was significantly increased, and the fluores-
cence signal intensity increased in a concentration-dependent
manner (Figure 4D).
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Fig. 4 The effect of MPX on the permeability of E. coli.
A. The results of total protein in E.coli bacterial supernatant after MPX treatment;
B. The effect of MPX on the permeability of E. coli was observed by immunofluorescence;
C. Detection of NPN fluorescence after MPX treatment with E. coli;
D. Detection PI of fluorescence after MPX treatment with E. coli;
E. Detection of DISC3(5) fluorescence after MPX treatment with E. coli.

The effect of MPX on the depolarization of E. coli cyto-
plasmic membrane was observed. Membrane-potential sensitive
dye 3,3'-dipropylthiadicarbocyanine iodide [DiSC3(5)] was used
for this study. Under the normal potential on the cell membrane,
DiSC3 (5) dye is distributed inside and outside the bacterial cell.
Therefore, the initial fluorescence intensity of the dye decreases
due to its "self-quenching" within the bacterial cell. After treatment
with drugs that affect the normal membrane potential, the release
of the dye in the external medium increases, which in turn leads
to an increase in fluorescence intensity. After adding different
concentrations of MPX (1MIC, 2 MIC, 4 MIC), it was found that
the fluorescence intensity of E. coliincreased with the increase of
the concentration of MPX (Figure 4E). This result showed that
MPX had a significant effect on the normal membrane potential
of E. coli.

The effect of MPX on E. coli biofilm formation.

The formation of E. coli biofilm plays an important role in

its virulence and drug resistance. Therefore, this study first
adopted the crystal violet method to study the effect of MPX on
the biofilm formation of E. coli. The results showed that compared
with the control group, MPX (1 MIC) could reduce the formation
of E. coli biofilm in a dose-dependent manner, and MPX (4 MIC)
had the best effect (Figure 5A). Furthermore, after using 70% al-
cohol to dissolve the crystal violet, the absorbance value was
measured with an ODs7o spectrophotometer, compared with the
control group, MPX significantly reduced the absorbance value of
the E. coli biofilm (Figure 5 B).

Scanning electron microscope was used to observe the
effect of MPX (1 MIC) on the biofilm of E. coli, which resulted in a
loose structure, reduced bacterial adhesion, and an increase in
the gap between bacteria. While control group formed dense bio-
film with small gaps between bacteria (Figure 5). The above re-
sults indicate that MPX can significantly inhibit the formation of E.
coli biofilm.

Fig. 5 The effect of MPX on the formation of E.coli biofilm.
A. The effect of MPX on E. coli biofilm by crystal violet staining; B. ODs7o detected the effect of MPX on E. coli biofilm;
C. The effect of MPX on the biofilm formation of E. coli by scanning electron microscope.
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Discussion and Conclusion

In recent years, the unreasonable use of antibiotics has
led to an increase in the resistance of E. coli. Therefore, there is
an urgent need to find alternatives to antibiotics. Amphaiphan C
and others isolated E. coli from dogs and cats suffering from uri-
nary system diseases, and tested for drug sensitivity, and found
that the resistance of E. coli was 16.7% (Amphaiphan C. et al.,
2021) Fayemi OEFrom et al from 180 samples of fresh beef and
meat products detected that 61 samples contained different sero-
types of E. coli.

The resistance analysis of the isolated E. coli 0157:H7
showed that 23.6% resistance of STEC serotype (Fayemi O.E. et
al., 2021) Sarjana Safain K et al determined the spectrum of AMR
and associated genes encoding aminoglycoside, macrolide and
B-lactam classes of antimicrobials in bacteria iso-
lated from hospitalized patients in Bangladesh, found that
53% of isolates ~ were multidrug-resistant ~ (MDR),  includ-
ing 97% of E. coli (Sarjana S.K. et al., 2021).

Shin H et al isolated high level carbapenem and exten-
sively drug resistant (XDR) strain N7 of E.coli, which pro-
duces a variant of New Delhi metallo-B-lactamase (NDM-5)
from the influent of the Jungnang wastewater treat-
ment plant located on HanRiver, Seoul, South Ko-
rea N7, which harbors the gene, showed high level of car-
bapenem resistance at concentrations of doripenem (512 mg/L)
and meropenem (256 mg/L), and XDR to 15 antibiotics (Shin H.
etal., 2021).

The above results indicate that E. coli has high resistant
to antibiotics, and there is an urgent need to find the best alterna-
tive to antibiotics against E. coli infection. This study found that
MPX has good antibacterial activity against E. coli, with a mini-
mum inhibitory concentration of 31.25 ug/mL and has no drug re-
sistance, indicating that MPX is expected to become one of the
antibiotic alternatives for the treatment of E. coli infections.

The formation of bacteria biofilm leads to an increase in
bacterial resistance. Morroni G et al. found that the antimicrobial
peptide LL-37 has good antibacterial activity against multi-drug
resistant E. coli, and MIC and sub-MIC concentrations of LL-37

were able to reduce E. coli biofim formation (Morroni G. et al.,
2021) Vergis J et al found that the antimicrobial peptide Lactofer-
ricin (17-30) has good antibacterial and anti-biofilm activity
against multi-drug-resistant Enteroaggregative Escherichia coli,
and Lactoferricin (17-30) significantly reduced the formation of E.
coli biofilm (Vergis J. et al., 2020) Mishra BE et al found that an-
timicrobial peptide WW298 could effectively inhibit the MRSA at-
tachment and disrupt its preformed biofilms more effectively than
daptomycin (Mishra B. et al., 2020). Liu Ye et al found that tryp-
tophan-rich amphiphilic peptide termed WRK-12 significantly in-
hibited the formation of biofilm in a dose-dependent manner, es-
pecially multidrug-resistant (MDR) bacteria particularly Gram-
negative bacteria (Liu Y. et al., 2020) This study found that MPX
(1 MIC) significantly inhibited the formation of E. coli biofilm, indi-
cating that antibacterial peptides have a good antibacterial biofilm
formation effect, which lays the foundation for the development of
antibacterial biofilm formation drugs.

In summary, the above results show that MPX has a good
killing effect on E. coli and the stability was less affected by tem-
perature, pH, and ions. In addition, MPX could significantly inhibit
the formation of E. coli biofilms. This research provides a theoret-
ical basis for the development of new drugs against E. coli infec-
tion.
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Kcroeuinb Ossi0, acnipaHm kaghedpu eemepuHapHOi ekcnepmusu, Mikpobionoeii, 300zieieHu ma besneku ma sikocmi
npodykuji meapuHHuymea Cymcbkoeo HAY

laHHa ®omiHa, 00KmMop 8emepuUHapHUX Hayk, npoghecop

Jleli BAHT, konedx Hayk npo meapuH i eemepuHapHoi MeOuyuHu, Iicmumym Hayku i mexHiku XeHaHs, (CiHbcsiH, Kumadi)

Xy UzsiHbxe, npocpecop, Konedx Hayk npo meapuH i semepuHapHoi meduyuHu, Iicmumym Hayku i mexHiku XeHanb (Kumati)

MexaHi3m Oii aHmumikpo6Ho20 nenmudy MPX npomu eHmepozemoppagziuyHoi Escherichia coli in vitro

Memoto Hawoi pobomu 6yno docniOxXeHHi MexaHiamy npomumikpobHo2o nenmudy MPX npomu KUWKo8oi nanuyku in vitro.
[HocnidxeHHs nposodunu 8 nabopamopii 6eaneku ma skocmi npodykmie meapuHHuymea Cymcbkozo HAY, ghakynbmemy semepu-
HapHoi MeduyuHu, Cymu, YkpaiHa ma Ha 6asi Haykogo-mexHiuHoeo iHcmumymy XeHaHs, CiHbesiH, Kumad. Kuwkoea nanuyka - ga-
KynbmamusHa aHaepobHa bakmepis, sika 8 OCHOBHOMY ICHYE 8 UWITYHKOBO-KULWKOBOMY mpakmi nrodel | meapuH, KOMOHI3yembCs 8
MOHKOMY KUWEYHUKY, WO 3a3gudall nog’a3aHo 3 20Cmpoio cekpemopHoto diapeeto. Le moxe cnpuyuHumu diapeto, eHmepum, pyl-
Hy8aHHsI KUWK08020 bap’epy eocnodapsi ma KULWKO8I MIKpOEKOMO2i4Hi NOpyWeHHs. B 0cmaHHi poku Yyepe3 3moexusaHHs mpaduyt-
HUMU aHmubiomukamu besnid pe3ucmeHmHUX Wmamie ma cynep bakmepill 3’a8uUnUCs y He3niyeHHIU Kinbkocmi. ToMy icHye HazarnbHa
nompeba y nowyky HoguX anbmepHamus aHmubiomukam. AHMUMIKPOBGHI nenmudu - ue mun mManux nenmudig, Wo ymeopHMbCS,
KOMU OpaaHisMu npomucmosimes 8MOP2HEHHIO YyXOPIOHUX MiKpoopeaHiamie. BoHU 8saxarmbCs HalKpalwot arbmepHamugor aH-
mubiomukam, sika 3a 0CmaHHI PoKU cmasa moykor 00cioxeHb. AHmumikpobHut nenmud MPX gumsizyembcsi 3 ompymu ocu | Mae
xopowuli bakmepuyudHuli echekm 8idHOCHO baczambox bakmepil. byno dxocnidxeHo ennue MPX npomu KUWKOBOI nanuyku.
OyHkuito MPX npomu Kuwkosoi nanuyku susHavanu 3a donomoeoro MIC, kinbkocmi nnacmuH, todudy nponidir, mecmy npoHUKHOCMI
NPN ma DiSC3 (5), cnocmepexeHHs 3 8UKOpUCMAaHHSIM iMyHOGhITyOpeCUEeHMHO20 Mikpockony ma ennugy cmabinsHocmi MPX 3a
memnepamypu, pH, ioHa. Y ubomy docnidxeHHi sussunu, wo MPX mae xopowy aHmubakmepianbHy akmusHicmb wWodo KUWKo8Oi
nanu4ku, a MiHimanbHa iHeibyroya koHueHmpauis (MIC) cmarosuna 31,25 mke / mn. [JocnioxeHHs 6akmepuyudHoi kiHemuku MPX
nokasano, wo MPX mae xopowy 6akmepuyudHy akmueHicmb npomsizom 6 200uH. JocnidxeHHs npoHukHocmi 6akmepili noka3anu,
wo MPX moxe 36inbwumu npoHukHicms 6akmepitl, wjo npussede 0o 36inbweHHs emicmy binka e cynepHamanmi 6akmepitl. Kpiv
moeo, pesynsmamu NPN, Pl ma DiSC3 (5) nokasanu, wjo 3HayeHHsi pryopecyeHyii nosumusHo kopemosano 3 MPX. Tecm Ha
cmitikicmb MPX eusigus, Wwo ioHu coni, memnepamypa, pH mowjo Maromb He3HayHul 8nrus Ha lio2o ennue. Kpim mozo, pesynbmamu
CKaHy40i eiekmpoHHOI Mikpockonii nokasanu, wo bakmepili cmano meHwe, a emicm eumik nicrs 0if MPX. HagedeHi suwe pesyrb-
mamu nokasanu, wo MPX mae xopowy 6akmepuyudHy akmusHicma in vitro, 3akmadato4u 0cHog8y A1s1 po3pobKu HOBUX npenapamig
0ns nikysaHHs bakmepianbHUX iHbeKyil.

Knrouoei cnoea: MPX, 6akmepuyudHa akmugHicmb, aHmumikpobHi nenmudu, pe3ucmeHmHi wmamu
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Y cmammi HagedeHo pe3ynbmamu 0ocniOXeHb anikonpomeiHig, aniko3amiHozmikaHie ma yepynonnasmiHy 8 niasmi Kposi ee-
Jnukoi pozamoi xydobu e OuHamili 3a20€HHS niciskacmpauitiHux paH, 3a 8UKOPUCMAaHHS iHmpanepumoHianbHUX iH ekmuyit cuposamku
Kkopdosoi Kposi. 3’aco8aHO 8nU8 NapeHmepanbHo20 3aCMOCy8aHHs cuposamku Kopdo8oi Kposi Ha NoKa3HUKU Memaboniamy cnomy-
YHOI MKaHUHU KNiHiYHO 300po8UX meapuH ma npu acenmudHoMy 3ananerHi. Kopdosy kpos 0ns ompumaHHs cupogamku gidbupanu
i3 cyOuH nynosuHu nid yac eisionoeiyHux podig y kopie. Cupogamky nicis ueHmpudgyayeaHHs posnusanu no 5 M y cmepurnbHi
nnacmukogi npobipku i niddasanu kpiokoHcepsauii y Mopo3usnbHit kamepi npu 18-20°C, aky 3bepieanu 0o 3-4 muxHie. BusHayeHo
pigeHb yepynonnamiHy 3a MemoduKoK, W0 rpYHMYeEMbCA Ha OKUCTEHHI n-gheHineHduamiHy 3a y4acmio daH020 MemanonpomeiHy.

3’ac08aHo, WO 3acmocysaHHs iHmpanepumoHianbHo20 88e0eHHs cuposamku Kopdosoi kposi 0038onse 0bMexumu pylHayio
CNoMy4YHOMKaHUHHO20 MampuKCcy ma nocustioe i Modyroe 20cmpo ¢hasHy 8idnosidb opeaHiamy Ha PO38UMOK 3anasbHoi peakyil.

Knroyoei cnosa: kopdosa kpos, eenuka poezama xydoba, enikonpomeitu.

DOI: https://doi.org/10.32845/bsnau.vet.2021.1.4

Beryn. Koposoto (nnaueHTapHoi0, MynoBuHHOMW0, eTa-
NbHOID) HA3WBAETLCA KPOB, LU0 3anUWAETLCA B CyanHAX nnave-
HTW i NYNOBUHMW NiCNS HAPOMKEHHS TBAPUHU | BiJOKPEMITEHHS i
Big Matepi. BoHa €, BnacHe KaxyuyW, YaCTWUHOIO KpOBi nrogy
Barker, Juliet & Krepski, Timothy, (2002), Armson, B. (2005). Ko-
pOoBa KpoB, byay4m BHYTPILLHIM CepeoBILLEM 3pOCTAKHOrO Op-
raHismy, 3abeaneuye TpaHCMOPT A0 Pi3HUX TKaHWH i opraHis Bio-
NOTiYHO aKTMBHMX PEYOBWH, L0 NPOAYKYIOTLCS TKAHWHAMM (eTo-
nnaweHTapHoro komnnekcy. Lii cnonyku, pisHi 3a cBOEK npupo-
010 | [PKEPEenoM MOXOMKEHHS, BU3HAYAIOTb PICT i AndepeHLito-
BaHHS TKAHWH NNOAY, PeryniotTb 0ro MeTaboniam.

IMyHOTONEPAHTHICTb KOPAOBOI KPOBI 3yMOBEHa 0cobnu-
BOCTAIMM (Di3iONIONYHUX | IMYHONOTIYHMX XapaKTEPUCTUK KMITUH,
Lo MICTATLCS B MYNOBWHHINA KPoBi. Ha CbOroAHiLLHi AeHb Kop-
[0Ba KPOB PO3rMAAAETLCS AK [Kepeno cToBOYpOBMX KMiTWH i,
IMOBIpHO, OZIHIEI0 3 HaMBINbLLIMX MepeBar KOPAOBOI KPOBI, Y Mo-
PIBHSHHI 3 iHLWMMK Jxepenamu CTOBBYPOBUX KNiTUH, € ii MeHLa
iMyHOMOTiYHA PEAKTUBHICTb, LLO 3YMOBHOE 3HIKEHHS PU3IKY pe-
aKuii «TpaHcnnaHTaT NpoTy xassiHa» Thomson, Blythe & Robert-
son (2000); Gluckman, Eliane & Broxmeyer, HA (1989); Engel-
friet, C.P. & Vanderson, R. (2000).

AHani3 ocTaHHix gocnifxeHb i nybnikadlin

Oprieto 3 ocobnmeocTeit heHoTUny nimcoLmTiB KOpao-

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

BOI KPOBI, L0 XapaKTepU3ye iX sK KNITUHN 3i CNELMEIYHOK iMyHO-
PEaKTUBHICTIO, € BIACYTHICTb PELIenTopiB 40 iHTepnenkiHy-2. Ok-
pim Toro, 6rn3sko 30% nimMcoLuMTIB KOPAOBOI KPOBI BiBHECEHI 0
Tak 3BaHWX «HYNMbOBWX» KNITUH Yepe3 BIACYTHICTb MapkepiB
Byab-gkuX IMYHOKOMNETEHTHWX KMiTWH Ha ixHin nosepxHi Uhm,
Wan-Sik & Na (2000).

BBaxaeTbCs, L0 B MYNOBUHHIN KPOBI B GiNbLLill KOHLEHT-
pauji, B NOpiBHSAHHI 3 NepucepruyHoio kKpos'to, NpucyTHi CD4+ T-
Xennepu TUNY 2, sIKi NPOAYKYIOTb WHTepnenkiH-2. JaHui meqia-
TOp, 5K BiOMO, BUSBMSIE iHMOYHOUMIA BNNWB Y BiHOLIEHHI 4O -
TOTOKCMYHOI aKTMBHOCTI T-KIiTWH, WO TaKOX Y3romKyeTbCs 3i
SHIKEHUM LNTOTOKCUYHUM edpekToM KOpAoBoi kpoBi Engelfriet,
C.P. & Vanderson (2000), Harris, David & Schumacher, M.
(1992), Chugunova, L & Shestakova (1999).

Ha cborofHiLLHil AeHb Y HaYKOBIl NiTepaTypi Ta KNiHiYHIA
MpaKTULi ryMaHiTapHOi MEAULMHM HAKOMMYEHO 3HauHY iHopma-
Lijt0 MPO MO3NTUBHWIA BMAWB KOPLOBOI KPOBI, SIK HA Pi3Hi OpraHu,
CUCTEMM i KNITUHHI KyNbTYpU, Tak i Ha opraHism y uinomy. Ha oc-
HOBI KOPZOBOI KPOBi CTBOPEHi i BUKOPUCTOBYIOTLCS B KMiHIYHIN
npakTULi Taki npenapaTu, Siki BIGHOCATb [0 rpynu 6ioreHHux cTu-
mynsTopiB. OCHOBHa BiAMiHHICTb KOPAOBOI KPOBI K GioreHHoro
CTUMYNATOpA Nnonsrae B TOMY, L0 BOHAa Mae y CBOEMY CKrafi
3banaHcoBaHuii komnekc 6ioNoriYHO aKTUBHUX PEYOBUH, L0 Oe-
PyTb y4acTb B iHAYKLii, perpecii, 380pOTHOTO iHriByBaHHS pisHUX

25

Cepis «BetepuHapHa meaguupHay, Bunyck 1 (52), 2021


mailto:kay57@ukr.net
mailto:achekanne@gmail.com
mailto:bondarenkoIV@gmail.com
mailto:greb.nata@ukr.net

(bepMeHTIB B OpraHax i TkaHUHax peLunieHTa, 3aBaskn YoMy Mo-
XNWBUI BNNMB HA MeTaboniam He Tinbku XBOPOro, ane i 3aopo-
BOro opraHiamy 6e3 supaxeHoi natonorii Murohara, T. & Ikeda,
H. & Duan, J.. (2000), Irina, Petrova. (2013).

KopnoBsa KpoB Ta ii CknagoBi KOMMOHEHTW akTUBHO BMKO-
PUCTOBYIOTBCA B CyyacHuXx BiOTEXHOMOrYHWX nporpamax 3a-
BOSKM CBOIM YHiKanbHUM BnacTuBOCTAM. OCTaHHE LecaTupivys
XapaKTepu3yeTbCs IHTEHCUBHAM PO3BUTKOM HOBOFO Hampsimy B
MEeOULMHI — 3aMiCHOI pereHepaTUBHO-NNacTMYHOI Tepanii i3 Bu-
KOpUCTaHHAM  MKPUNOTEHTHUX CTOBOYPOBMX KIITUH KOPLOBOI
KpoBi. BUCOKWIA KNiHIYHWMIA eCheKT 3aCTOCYBaHHS SAPO YTPUMYIO-
4nX KNiTWH i pigkux cyberpartis embpioHansHoro Ta getonnawe-
HTaPHOTO MOXOKEHHS 3yMOBINEHWUN aKTUBHUM 3aMiCHUM Ta CTu-
MyMIOBaNbHAM BMMBOM Ha (DYHKLOHANbHO HENOBHOLiHHI KMi-
TUHW | TKAHWHW Y OKPEMWX OPraHHUX CUCTEMAX, ICTOTHOH iHillia-
Llieto penapaTuBHNX | MeTaboniYHKUX NPOLECIB, iIMyHOCTUMYHO0-
YOK Ta IMYHOKOPETYIOHOK) Ji€t0.

OcCTaHHIM 4acoMm Y KiHiYHY NpaKTUKy BPOBamKy0TbCS
Pi3HOMAHITHI METOAMKN BUKOPUCTAHHS i3 NiKyBanbHOI METO0 He
TiNbKK LiNbHOT KOPAOBOI KPOBI, @ 1 Ti NnasMn Ta CUPOBATKM.

CupoBaTka Ta nnasma nynoBKUHHOI KPOBi MICTUTb 3HAYHY
KOHLIEHTPALit0 KOMNMEKCy penpoayKTUBHUX iMyHOMOZYNATOPIB,
LIMTOKIHIB, aAre3vBHNX KOMMOHEHTIB, YBECH CMEKTP FOPMOHIB, LU0
npuTaMaHHWA OpraHiaMy HOBOHAPOMXEHOI TBAPWHM, POCTOBI Ta
aHTMnponichepaTMBHI hakTopy, reMONOETUHM | aganToreHu, oni-
OifHi NenTuam — eHaopiHKM, eHkedaniHW, MiKpoeneMeHTH, BiTa-
MiHn. OpHak, HesBaxatoun Ha NigBULLEHMIA BMICT BaraTbox 6io- i
iMyHOCTUMYNSTOPIB Y KOPAOBIA KPOBI, Lji PEYOBMHI 3HAXOAATLCS
B 30anaHCcoBaHUX KOHLEHTpaLisX i ABnsTb cobok bionoriyHo
aKTUBHUI KOMMNNEKC, HEODXiaHWI AN OpraHiamy, Lo pPO3BMBa-
€TbCS Ta HopManiaye 0BMiH pe4oBMH Npy BBEAEHHI B OPOCINIA
opraHiam Rampling, Michael et oll. (1989).

TakuM YMHOM, KOpAOBA KPOB, WO MICTUTL Habip cneyw-
(ivHMX NnaleHTapHuX Binkis, rOpMOHIB, POCTOBKX (DAKTOPIB, Liu-
TOKiHiB, rEMONOETUYHMX (DaKTOPIB, IHTEPNENKIHIB, ONioigHMX nen-
TUAIB, hepMEHTIB i NPOdhepMeHTIB, BiTaMiHiB, MIKPOENEMEHTIB Ta
penpoayKTUBHUX IMYHOMOLYNATOPIB, MOXE TaKOX 3HAWUTW LUK-
POKe 3aCTOCYBaHHS B NPAKTULi BETepUHAPHOI Xipypril npu TUX 3a-
XBOPIOBaHHSX, TPaauLiiHa KoMMIeKcHa Tepanis akux nepeanba-
yae 3acToCyBaHHS pisHIX bionoriyHux npenaparis.

MeTa po6oTw 3'sicyBaTVt BNNMB NApPEHTEPabHOO 3acTo-
CyBaHHsl CMPOBATKM KOPAOBOI KPOBi HA MOKa3HMKKU MeTaboniamy
CrOMyYHOT TKAHWHU KITIHIYHO 300POBUX TBAPWH Ta MpW acenTuy-
HOMY 3ananeHHi.

Marepianu i meTogu pocnigkeHb. [locnigpxeHHs npo-
BOAMMM Ha BWYKax CUMEHTANbCLKOI NOPOAM KM BUKOHYBanm
kacTpaLjlo 3aKpUTUM METOJOM 3a 3aranbHOMPUIAHATOK METOaM-
koto. Hapani TBapuH 6yno nogineHo Ha ABi rpynu: KOHTPOMbHY Ta
pocnigHy. TBapuHam JOCHIgHOT rpynu Bigpasy nicns kacTpawii iH-
TpanepuTOHianbHO BBOAMIM NO 5 MIT KPIOKOHCEPBOBAHOI FOMO-
NOTiYHOT CMPOBATKW KOPAOBOI KPOBI. [HTpanepuToHianbHi iH'ekwji
rOMOJONYHOI CUPOBATKM KOPAOBOI KPOBi TBapWHaM LOCAIAHOI
rpynu npoeogunu 1 pa3 Ha foby, npotarom m'sTu Aib (Bcoro 5
iH'eKLin).

KopaoBy kpoB 511 OTpUMaHHS cupoBaTki Bigbupany i3
CYZMH MyNOBWHM Mig Yac ¢hisionorivHux pogis y kopis. CuposaTky
nicns LeHTpudyryBaHHs po3nuBanit no 5 Mn y CTepunbHi nnac-
TUKOBI NMPOBIPKM i NigaaBan KpiokoHCepBaLii Y MOpPO3WIbHIi Ka-
mepi npu 18-20°C, siky 36epiranu 0o 3-4 TUXKHIB.

TBapuHam  KOHTPOMBHOI  TPynK  IHTpanepuUTOHianbHO
iH'ekTyBanM no 5 Mn ¢hisionoriyHoro po34nHy HaTpilo xnopuay B
skocTi nnauebo.

Kpos ans gocnimkeHb y TBapuH 0box rpyn sigbupanu go
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kacTpauji, Ha 5-Ty Ta 11-Ty 0oBy focnimKeHsb.

Y nna3mi KpoBi BU3Hauanu BMIiCT Mapkepis Metaboniamy
CMOMYYHOI TKAHMHM - rekco3 rnikonpoteinis (M-M1) Ta rnikosami-
HornikaniB (-T'Al’) dpakuiitHum meTogom 3a |. B. Hesepoeum Ta
H.I. Tutaperko (1979) y opUMHONOBIN peakLii i3 paKLioHyBaH-
HSIM €TaHOMOM Ta LieTUNRIPUAMHIN XNOPUCTUM.

PiseHb LepynonnasmiHy B13Ha4anm 3a METOAMKON, Lo
TPYHTYETHCS Ha OKUCNEHHI N-ChEHINeHAnaMiHy 3a y4acTio JaHoro
METarnonpoTeiHy.

OTpumaHuit umdposuin maTepian 0bpobneHo meTogamm
BapiaLjiHOi CTaTUCTUKM 3 BUKOPUCTAHHSM NapamMmeTPUYHOro Kpu-
Tepito CTbloaeHTa

PesynbTatn pocnimkeHb 3acToCcyBaHHS iHTpanepuTo-
HianbHWX iH'EKLi CMpOBaTKYU KOPAOBOI KPOBi JO3BOMSIE BUPA3HO
KOPUryBaTu piBeHb reKCO3 CrosTyYeHmX i3 Bifkom, rmikonpoTeiHie
Ta rMiko3amiHOrMiKaHiB Yy Nna3sMi KPoBi KaCTPOBAHKX TBAPYH. 30K-
pema, Ha M'aTy foby AoCnigKeHb BMICT rekCo3 cnonyyeHux i3 6i-
NKOM y nrnasMi KpoOBi TBapWH KOHTPOMbHOI rpynu 3pic 3
1925,0477,22 wr/n y iHTakTHUX TBapuH go 2400,0+141,59 mr/n
(p<0,01), Toai K y gocnigHin rpyni BMICT reKCO30BMICHUX NpoTe-
iHIB MpOsIBNAB NMLLe TEHOEHUIl0 [0 3POCTaHHS | CknaB
1950,0+64,62 mr/n.

BogHouac, koHUeHTpaUii rnikonpoTeiHis Ta rniko3amiHor-
nikaHiB y nna3mi KpoBi B A4aHWN nepiof AOCIMKEHb Manm pi3HO-
CMpAAMOBaHi 3pyLUEHHS. Tak, yMICT rMiKONpOTEiHIB Y Nnasmi KPOBi
OuukiB gocnigHoi rpynm 3pic 3 1087,50+47,96 mr/n y HekacTpo-
BaHuX TBapuH 1o 1225,0+47,93 mr/n (p<0,05), Toai 5K y KOHTpO-
MbHIN rpyni iX piBEHb HAaBNakW NPOSIBNSAB TEHAEHLIiH0 [0 3HKEHHS
- 925,0+85,49 mr/n.

linepraikonpoTeiHeMis y KacTpOBaHUX TBAPUH AOCHIAHOI
rpynu, O4YEBUOHO NOB'A3aHa i3 34aTHICTIO KOMMOHEHTIB CUPOBa-
TKM KOPAOBOI KPOBI NOCUIIOBATH CUHTE3 Npo3anasibHuX rnikonpo-
TEIHIB NEYiHKOI Ta KOpUryBaTu i MOAyntoBaTH (PROroreHHi peak-
Lji opraHismy B Ljinomy.

[ocnigpxeHHs BMICTY rriko3aMiHOrnikaHiB y nnasmi Kposi
TBApWH KM 3aCTOCOBYBANMW iHTPaNepUTOHIanbHi iH'exwji cupo-
BaTKW KOPAOBOI KPOBI BKA3ytOTb Ha iCTOTHE OOMEXEHHS! Ta rarb-
MyBaHHS Aerpajalii npoTeornikaHoBWUX KOMMMEKCIB MaTpuKkey
CMOMYYHOI TKAHWHW AiNSHKM KacTpaLiiHOi paHn NOPIBHSHO i3 TBa-
PUHAMW KOHTPOMBHOI TPymu.

3okpema, KOHLEHTpaLis OCHOBHWX MapKepiB pywHawji
CrOMYyYHOTKAHUHHOMO MaTpUKCY - MMIKO3aMiHOMMIKaHIB Y nrasmi
KpOBi TBAPWH KOHTPOIBHOT rPYNi 3a3HAE 3HAYHOTO 3POCTaHHS A0
1375,0+47,93 mr/n npotu 837,50+92,31 Mr/n y iHTaKTHKUX TBa-
puH, (p<0,001), Tozi sk NpK 3aCTOCYBaHHI iHTpaNepUTOHIaNbHUX
iH'€KLiM cMpoBaTKM KOPAOBOI KPOBI iX PiBEHb HABMaKW MPOSBASE
TEHAEHLi0 40 3HKEHHS, cknagaroum - 725,0+103,19 mr/n.

Takum YMHOM, 3aCTOCYBaHHS CUPOBATKM KOPLOBOI KPOBI
[03BOMsE 0OMEXNTU PYNHALIK0 CMOMYYHOTKAHUHHOTO MaTpUKCy
Ta NOCKMIOE rOCTPO (hasHy BiAMNOBIAL OpraHiaMy Ha PO3BUTOK 3a-
nanbHoi peakuii. OkpiM LbOro, iIHTPanepuTOHianbHi iH'ekwii cnpo-
BaTKM KOPZOBOI KPOBI CMpUSIOTL 36EPEXEHHI0 B yMOBAX MaKCy-
ManbHOro MPOosIBY 3ananbHoi peakLii y kacTpawjiiiHux paHax on-
TUMaIbHOTO iHAEKCY CNIBBIAHOLLEHHS MiX PIBHEM rMiKo3aMiHOri-
KaHiB Ta rmikonpoTeiHiB y nna3smi kKpoBi onepoBaHux TBapuH - 0,6
npotu 0,8 y IHTaKTHUX TBapUH Ta Maixe 1,5 y KOHTPONbHI rpyni.

HanpwkiHui gocnimxeHs (oguHagusTa foba) piBeHb ri-
KOMpOTEiHIB y Nnaami KpoBi TBApUH AOCIAHOI T8 KOHTPOMBHOI
rpyn HabnnamBcs 4O MOKAa3HWKa HEKacTpPOBaHWX TBApWH, CKIa-
Bl 950,0+64,62 mr/n B gocnigHin Ta 975,0+62,98 Mr/n y KOHT-
POSIbHIN rpyni, BigNOBIAHO.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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BogHouac, ymicT rniko3amiHornikaHis y nnasmi kposi TBa-
PWH KOHTPOIBHOI rpynu 3piC MOPIBHSIHO i3 MOKA3HUKOM HEKacTpo-
BaHux go 1550,0+28,90 mr/n, (p<0,001) a y pmocnigHin o
1450,0+202,31 wmr/n, (p<0,001), BignosigHo.

3pocTaHHs piBHS rniko3amiHOrMikaHIB y nepiof rpaHymio-
BaHHS Ta eniTenisaji KacTpavLiiHux paH, nopsg i3 3aTyXaHHaMm
3anarbHoi peakLii NOB'A3aHWI Ha Hally AyMKY i3 aKTMBaLliet Cu-
HTe3y | PopMyBaHHAM NPOTEOrIiKaHIB Ta KOMareHOBWX BOSTOKOH.

Mpwu 3ananeHHi BinOyBaeTLCA LWBUAKUIA CUHTES KONAreHy
Ta 6iNKOBO-BYrNEBOLHNX KOMMNEKCIB CNONYYHOI TKAHWHK, OfHAK,
0[HOYACHO i3 LM NPUCKOPHOETLCA | ierpasalis konareHy Ta npo-
TEOrNiKaHOBMX KOMMIIEKCIB, TOBTO Lji KOMNOHEHTM Y 3ananeHii
TKAHWHI € He3pinum i 06MiH ix nocUmoeTLES.

B Toit e yac, npu 3acToCyBaHHi CMpOBaTKM KOPAOBOI
KpoBi piBeHb rniko3amiHorMikaHiB B faHWi nepiod AOCMIMKEHb
NPOSIBNISE TEHAEHLLiI0 A0 3HWKEHHS! BIGHOCHO 3HAYEHb TBAPUH KO-
HTPOMBLHOI rpynK, LLO € CBIAYEHHAM hopMyBaHHS GiMbLL NOBHO-
LlIHHOrO KonareHy Ta NpOTeOrNikaHOBOro MaTPUKCy rpaHynsLin-
HOI TKaHWHW NOCTKACTPALNHMX paH.

Mopsig i3 KOpeKLieto BMICTY B Nna3mi KpOBi Mapkepis Me-
Taboniamy Cnomny4Hoi TKaHWHW Ha TNi 3aCTOCYBaHHSA CUPOBATKY
KOPZOBOI KPOBI, CNOCTEpiranacs i No3vTUBHA KniHiYHa AuHaMika
nepebiry paHoBOro npouecy, Wo XxapakTepuayeanacs opmy-
BaHHSM NOMIpPHOIO 3ananbHoro Habpsiky TKaHWH paHu Ta MPUCKO-
PEHHAM POCTY rPaHyNALAHOT TKAHWHMK, i B LiNOMYy [O3BONSE CKO-
POTUTW TEPMIHM 3arOEHHS KacTpaLinHux paH Ha 5-7 gi6 nopis-
HSIHO i3 TBAPMHAMM KOHTPOILHOI rpynu.

[JocnimxeHHsi piBHS rOCTpO (ha3Horo MigbymicHoro Binky
- Lilepynonna3sMmiHy y nnasmi KpoBi KaCTPOBaHWX TBApPWH Ha M'aTy
poby cnoctepexeHb MICAA BWUKOHAHHS IHTPaNepUTOHIaNbHNX
iH'eKLiM CUPOBATKM KOPAOBOI KPOBI CBiAYaTb NPO iCTOTHE 3pOC-
TaHHA KOHLEeHTpaUii JaHoi Migbokcuaasm 3 98,44+516 mr/mn y
iHTaKTHUX TBapwH, go 131,25+7,15 mrimn, (p<0,002), Toai gk y
KOHTPOMBHIN rpyni Lie 3pocTaHHs Byno MeHLL BUPa3HWM i CKIano
115,9444,19 mr/mn, (p<0,02).

Ha oguHaguaty goby gocnigkeHb BMICT Lepynonna-
3MiHY Y nnasmi KpoBi KAaCTPOBAHMX TBApUH 3a3HABAB 3HUKEHHS
Habnwkaluncb [0 NOKa3HWKA iHTAKTHUX TBapUH CKNaBLLUM
109,3845,65 mr/mn y gocnigHii Ta 100,6345,65 Mr/mn y kKoHTpo-
NbHIA rpyni, BiANOBIAHO.

Takum  YMHOM, 3aCTOCYBaHHS HTpanepUTOHiaNbHUX
iH'€KLiM CMpOBATKM KOPHOBOI KPOBI aKTUBYE CUHTE3 Liepynonna-
3MiHY Y NeviHUi Ta eKcrpecilo JaHoro peakTaHTa rocTpoi dasu
3ananbHoi peakuii y nnasmi KpoBi, YAM NonepexaeTbes fecTa-
6inisaLlis KNiTMHHMX MeMbpaH Ta npoLecy ninonepokcuaaLlii.

3 413 3paskiB kpoBi 66 (16%) 6y SAA +. SAA + 3pasku
Manu NiABULLEHNIA piBeHb 3aranbHoro binka, IgM, IgG i HelTpo-
(inu Ta 3HMKEHHS NiMDOLNTIB, €03MHOMINIB Ta 3HUKEHHS PiBHS
anbOyMiHy NopiBHAHO 3i 36ipHUMK 3paskamm SAA.

3aranbHa nowmpeHicTb cepen 3paskiB kposi SAA + cTa-
HoBuna 16%; npoTe, TBAPUHK Ha MPWB’A3HOMY YTPUMaHHI, Manu
HabaraTto BuLy nowmpeHicTb SAA + (26%).

Buau Ta YactoTa 3ananbHuUX Ta HesananbHWUX O3HaK He
cnocTepiraeTbest Y AeHb Binbopy npob.

AHaniayloun HaBefeHi [aHi, MOXHa OLHWTW HaCKiNbKu
TOYHI OTPUMaHI AaHi CnocTepexeHb 3a KopoBamu, Ko MoBa iige
npo SAA K 0CTaTOMHOrO Mapkepa 3ananeHHsi. bygp-ska koposa
3 3ananbHUMI O3HaKaM BBaXarnacs Takow X, sk | KopoBa nuLe
3 OfJHi€t0 3ananbHOK 03HaKoL0, TOBTO BCi KOPOBK BYNIU NO3UTHBHI
abo HeraTWBHI LLOAO 3ananbHUX 03Hak. KoHrnomepar ans Kox-
HOro Kracy (epmu 3 BUSIBNIEHHSIM 3anarneHHs, BUMIPSIHUM LLOA0
SAA 5K cTaHaapTy 3ananeHHs 6yno BusBneHo B 060x rocnogap-

CTBax.
BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

"Mo3nTnBHMIn%" - Le nowmpeHicTb SAA ans tuny de-
pMu. YyTnMBICTL € MIpOlo MO3UTUBHUX CMOCTEPEXEHD LIOAO 3a-
naneHHs WOAO BCiX MO3UTUBHUX (NO3MTUBHI 3a SAA).

X1BHO NO3MTMBHI - Lie KiNbKiCTb "HenpaBunbHKX" cnocTe-
pexeHb (BUSIBIEHE 3ananeHHs), konm 3rigHo 3a SAA He Gyno 3a-
naneHHs. KinbkicTb XMBHOMO3MTUBHMX pe3ynbTaTiB CTaHoBWNA
17 i3 347 (5%).

Mig vac onepadii HekoHTponboBaHa abo Andy3sHa KpoBo-
TeYa MOXe NPU3BECTU [0 MHOXWUHHUX KITiHIYHUX Ta EKOHOMIYHWX
HeraTUBHUX HacniaKiB Ans TBAPUHU.

HecnpusaTnuei edhekTy BKIOYAKOTb:

+ MNoTpeba y nepenuBaHHi kposi. FKLLO He BAAETLCS BMO-
paTUCs HaNEXHUM YMHOM, XipypriyHa KpoBoTeva 36inbLuye Tpu-
BaniCTb XipypriyHoi npoLieaypy, a Takox Moxe 36inblunTi NoT-
peby nalieHTa y nepenuBaHHi KpoBi.

Cepito3Hi iHDEKLiHI Ta HeiHdeKLinHi nobiyHi sBuWa,
MOB'AA3aHi 3 NepPenNBaHHAM anoreHHOI KpoBi Ta MPOAYKTIB KPOBI.
Xoya iHdekyii, WO nepegalTbCs Yepe3 nepenuBaHHs KposBi,
3MEHLLUMINCh, MOIH(DOPMOBAHICTb Ta 3BITHICTb HEIH(EKLiHMX
yCKNagHeHb NepenuBaHHs (Hanpuknag, iMyHONOriuHi peakuji, no-
MWIKM NepenuBaHHs) 30inbLUeHi Ta HEIH(EKLiAHI yCKnaaHeHHS B
JaHui vac € Hambinbll MoLMpeHo Ta Ginbl CMEPTOHOCHOK
rPynoto 3aXBOPIOBaHb, MOB'A3aHMX i3 NEPENUBAHHAM KPOBI.

HenpasurbHe nepennBaHHs KOMMOHEHTIB KPOBI, L0 Npu-
3BOAMTb 40 rEMOMITUYHOTO NepenBaHHs peakLjii Ta roctpa Tpa-
BMa MereHis, noB'si3aHa 3 nepenusaHHam kposi (TRALI), sanu-
LIAKTbC OCHOBHUMM [Kepenamu 3aXBOPIOBaHOCTI Ta CMepT-
HICTb.

* SHWXKEHHS TemnepaTypu CcepLeBuHN. Benvka KpoBoBT-
parta nig Yac TpaBMaT4HUX onepaLin abo TpuBanmx XipypriyHmx
npoLeayp MOXe CrPUYMHUTI 3HUXKEHHS CepLieBOl TemnepaTypu
naujexTa, i BTpaTa TemMnepaTypu mMae npsMUA BNAWB Ha 3rop-
TaHHS KPOBI.

Konu Temnepatypa Tina Habnuxaetscs go 34° C (93,2°
F), TpomMboLmMTI NOYMHAOTL BTpayaTi 30aTHICTb arperyBaTucs;
Lie BiJOMe SiK rinoTepMiyHa koarynonarisi.

+ TpombouuToneHis. Lle nowmpeHnit remoctaTyHui ae-
iLmT, KU MOXe PO3BUHYTUCA Mif Yac onepaLii, ocKinbku Ma-
CWBHOI KPOBOBTPATH, LIO BMMArae 3amiHn abo nicns BBeEHHs!
renapuHy (TobTo iHAYKOBAHOrO renapuHOM TPOMOOLMTONEHIS).

Hacnigku TpomGouuToneHii BKMHOYalTb KPOBOBUIMBY
abo TpomBOTHYHI nopii.

+ lnosonemiynmi wok. Lle BinbyBaeTbcs B pesynbrari
BUCHAXeEHHS CyAMHHOro 06'eMy Bif KPOBOBMMMBY Mg Yac onepa-
Lji | MOXE 3MEHLUNTM CepLEBUI BUKIE, OCKINbKM CepLe He MOoxe
MOBHICTIO 3anoBHUTKCL. [licns Toro, sk nauieHT nporpae 10%
10ro 3aranbHoro 06csry KpoBi, CEpLEBUIA BUKAL, i LLEEHTPanbHWIA
TUCK MOYMHAIOTb nafati. Sk pes3ynbTaT, opraHiaM KOMMEHCYye,
BUKNMKaKUM nepudepuyHy Ba3OKOHCTPUKLiK ANS NOMinLeHHs
CepLEBOro MOLUTOBXY Ta NIEreHeBoro rasoobMmiHy, i BigbyBaeTbCs
piacpopes. Lli 3MiHM MOXyTb Npu3BecT A0 KOMMEHCOBAHOTO
LLIOKY, | OpraHiam 3gaTHuid komneHcyBaTu BTpaTy 06’emy. OgHak,
SIKLLLO BTPATa KPOBI HE NPUNUHSIETLCS | 00'EM 3aMIHIOETLCS, 3 Ya-
COM KOMMEHCATOPHI MEXaHi3MW BUXOAATb 3 nagy.

3HayHuin obeAr jocnigpxeHb B 0CTaHHi poku ByB cnpsamo-
BaHU Ha NpodpinakTuKy onepaviHuX ycknagHeHb. MepBuHHa
npodinakTuka B OCHOBHOMY HaljneHa Ha nepenbaveHHi dhak-
TOPU PU3MKY HABKOMMLLHBOIO CepefoBuLLa.

AnbTepHaTMBHOIO NPOMINaKTUYHOK CTpaTerielo € Moau-
(ikauis perynsaTopHUX KOMMOHEHTIB IMYHHOI CUCTEMM, 30KpeEMa,
perynsTopHux T-knitTud Foxp3 + (Tregs). ICHy0Tb HOBI AOKa3n Ha
MOZENsX TBApWH i niofen, ki ceigyaTh Npo Te, Lo BTpaTa Hop-
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ManbHOT iIMyHOMOMYHOI CAMOTONEPaHTHOCTI Npu XipypriyHin na-
TONOril, WO € BUPiLLanbHUM eTanoM Moro natoreHesy, Moxe byTu
MnoB’si3aHa 3 HeOCTaTHICTIO Tregs.

lMynoBuHHa KpoB Barata Ha Tregs, ki NPUrHIYyOTb GyH-
KLit0 NpY aHTUTEHHIN CTUMYNALT, @ TaKOX € [KEPENOM remonoe-
TUYHWX Ta NIOPUNOTEHTHUX CTOBOYPOBHX KITITWH. TaKM YMHOM,
iCHye CyTTEBE HaykoBe OBIpYHTYBAHHS NOTEHLiany nynoBUHHOI
KpoBi Ans 3anobiraHHs abo 3aTpUMKW NOYATKY XipypriYHMX naTo-
norin. JocnimkeHHss CoRD cBigumThb, WO MOXe BMMBaHHS ayTo-
NOFiYHOI NYNOBWHHOI KPOBi BUCOKMM PU3NKOM XipypriYHOi naTono-
rii, LLO MaKTb CUPOBATKOBI aHTUTINA A0 MHOXUHHIX B-KMITUHHNX
aHTUreHiB. lNapanensHo Mig Yac JOCnimKeHHs Byae BMBYaTUCS
iMyHOMOTiYHMIT edpekT iHy3ii nynoBuHHOI Kkposi. Lle Bneplue
Oyne npoBeneHo Take JOCTIZXEHHs XipypriyHoi naTonorii y ko-
piB, X04a nig Yac AOCAIMKEHHS BUKOPUCTOBYBANM ayTONOrYHY
MyNOBWHHY KPOB NiCS NOYaTKy XipypriYHWX ycknagHeHs. Mpu go-
cnimKkeHHi | haan paHoBOrO NpoLecy, y SKOMY B3N y4acTb 24
KOpOBM (CepeaHii Bik, 5,1 poky), iHysii ayTonoriyHoi MynoBuH-
HOI KpOBi Byno NOB’A3aHO 3 TUMYACOBUM 36iMbLUEHHSAM 3aranbHOI
KiNbKOCTi Ta HaiBHMX TPer Ha 6 Ta 9 micauiB BignosigHo. MoBivHMx
SBULL He crocTepiranocs. TuM He MeHLUe, BTPyYaHHs He 36epe-
rno (yHKUito B-KNiTWH, OCKiNbKkM piBeHb C-nenTumy 3HWXKyBaBCS
nicns iHgysii. OaHak Yac nicns BCTAHOBMEHHS fiarHo3y, 4acTo
CnocTepiraeTbCs WBMAKa BTpaTa Macu B-kNiTuH, i Le 3HWKEHHS
MOFM0 CTaTUCA 40 BBEAEHHS iHAY3il.

OcKinbkn  KniHiYHe 3aCTOCyBaHHS anoTpaHCnnaHTaTiB
UCB HabyBae 3HauyLIOCTi, MEXaHICTUYHUA 3B'S30K MiX LMK
npogyKTaMu Ta pereHepauieto TKaHWH NOBMHEH BYTW MOBHICTIO
BMBYEHMI. [lOCTIMKEHHS Takux anoTpaHCNNaHTaTiB 30Cepeaxy-
BanvCb rofIOBHAM YYHOM Ha BMICTi CTOBOYPOBWX KITITUH Yepes ix
NOXOZXXEHHs 3 TKaHWH HapomkeHHs. OgHaK JOCTIMKEHHS Ha [0-
KMiHIYHMX MOZEnsX Aar0Tb 3pO3yMITH, O (akTUYHO TepanesTy-
YHWIA BB, @ He CTOBOYPOBI KITiTWHK, MaKOTb peanbHuMi Tepane-
BTMYHMIA BNimB in vivo Chugunova, L et oll. (1999). PaHiwe mu
nokasanw, LWo annoTpaHcnnaHTaTi, otpumani 3 UCB, MoxyTb iH-
AyKyBaTu nponidgepallito, MirpaLito Ta aHrioreHe3 3aBAsiku LMTO-
kiHam, npucyTHiM B UCB. 3HaHHS, 0TpUMaHi B pe3ynbTati nocTii-
HWX JOCNZKEHb TaKMX anoTpaHCIaHTaTIB, CMoHykanum 4o cnpob
BMSBMTI HOBi MapameTpu KOHTPOIIO SKOCT, ki MOXYTb 6yTh Ko-
PUCHUMU 1191 BU3HAYEHHS KPUTEPIIB BUBINBHEHHS NPUAATHOCTI.
Y Mipy Toro, siK perynsT1BHi HaCTaHOBW NPOAOBXYBATUMYTb PO3-
BMBATUCS, NapaMeTpw, L0 CTOCYIOTLCS PEreHepaTUBHUX MeXaHi-
3MiB, TakoX, AMOBIpHO, ByyTb BKMIOYEHi B pO3pOOKY CUCTEMM KO-
HTpONIO AKOCTi. Lie nepLue y cBOEMY pofi AOCTILXEHHS 3 METOH
BWOOpPY Habopy O3HaK KOHTPOIO SIKOCTI, SIKi MOXYTb OyTW BUKO-
pUCTaHi 4N BU3HAYEHHS KNiHIYHOT NpMAaTHOCTI anoTpaHcnnaH-
TaTis, otpumanux 3 UCB.

Mwu nepepaxyBanu KNiTUHHWIA KOMNOHEHT Ha 40AAaTOK A0
KiNbKICHOI OLiHKW LIMTOKIHIB Ta ineHTUiKaLi HOBMX CUrHambHUX
Binkis, Wob MaTh NOBHE YSIBMEHHS NP0 anoTpaHcnnaxTar. 3ara-
NbHA KiNbKICTb KMITUH Ta BiACOTOK XUTTE34ATHOCTI KMITUH Bigno-
Biganum cepeq JOCIMKYBaHWX 3paskiB. Xoua XUTTE3haTHICTb Kni-
TUH Ta iX MeTaboniyHy aKkTWUBHICTb HEMOXIMBO CiBBIAHECTH 3
€(DEeKTUBHICTIO MPOAYKTY, Lie CBIAYUTL NPO PIBHOMIPHICTb BUPOG-
HW4oro npouecy. Mu BUSBUNK 3HAYHWUIA BIACOTOK XUTTE3AATHUX
knituH B UCBr; ogHak ayxe Hu3bka pakuis 3abapeniosanach
NO3UTUBHO Ha Mapkepu CTOBBYPOBKX KMITWH 3riAHO 3 PEKOMEH-
Jauismu MixxHapogHoro ToBapucTea KniTuHHoi Tepanii Miyahara,
Hiroaki & Okazaki, et. oll. (2010). Li gaHi He BUKNto4a0TL MOX-
NIMBOCTi MPWCYTHOCTI CTOBOYPOBUX KMITUH Y KNITUHAX annoTpaHc-
nnaHTaTa NyrnoBMHHOI KPOBI. BuaineHHs cToBOYPOBMX KMiTUH 3
UCB 6yrno ycniliHO 3MiCHEHO paHille i3 3aCTOCYBaHHAM CheLu-
iuHmx nigxopmis Ao KynbTypu TkaHuH Phadnis, et. oll. (2006);
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Samareh Salavati Pour, et. oll. (2020). LlikaBo nobauuntu, um fo-
3Bons0Tb KNiTMHKW UCBr, kynbTMBOBaHI B Takux ymoBax in vitro
npOTAroM TPUBANOro nepiody Yacy, nokpallysaTi iMmyHo3abaps-
NEHHs1 MapKepiB NOBEPXHi CTOBOYPOBYX KNiTWH. OfHAaK Lie BIXo-
OMTb 32 PaMKW LibOTO JOCHIMKEHHS OLiHKM SKOCTI i Moxe ByTu
LIEHTPOM MalbyTHiX AoCnimkeHb. Xo4a MU He nepeadadaemo 3a-
nexuocti UCBr Big nonynauii XxutTeagaTHuX KNiTuH Sk yHKuii
10ro KniHiYHOI BUroau, Lie JeMOHCTPYE, WO METoaM KpiOKOHCep-
Bauji 6e3 IMCO € wagHumm, ane epekTMBHAMM 41151 NiZTPUMKM
LMX HKHUX KNITUH. [JBOCTOPOHHS peakuis 3MiliaHnx niMcouuTie
rnokasana, Lo KniTuHu, Wwo 3Haxoastees B UCBr, He nponidepy-
10T, i GionorivHi edhekTn He 3anexarb Big MeTabonivHOT YHKLT
LMX KNiTWH. MpoTeoMiyHe NpodhintoBaHHs 3paskis BUSBUIO Kifbka
Binkis, SKi MOXyTb BNNWUBATU HA 3arO€HHS paH, MeTaboniam AOK
TOLWO. Hackinbkv Ham BigoMO, Lie NepLUmMi 3BiT NPo iaeHTMdiKa-
Uito rmobanbHux GinkiB, MOB'SI3aHWUX 3 anoTpaHCnaHTaTaMu
UCB. Bunagkose Bigbip 3paskis Ans NpoTeoMiYHOro npodinio-
BaHHS AK YacTMHA 3BUYANHOTO KOHTPOMK SKOCTi MOXe BUSBUTH
MOXMMBI BiXUNEHHS y BUpoBHU4OMY npoveci. Brinsbko 31 uuTo-
KiHw, siKi BigirpatoTb npsimy abo HenpsiMy porb y pereHepaii Tka-
HWH, Oynn BU3HAYEHI KINbKICHO 3 BENMUKOI KOropTU [JOHOPIB i BM-
3HaHi NOCNigOBHMMM. X0o4a MIHAMBICTL AOHOPIB HEMUHYYa, Cy-
BOPi KpuUTEPii BKIMIOYEHHS-BUKIIOYEHHS, 3aCHOBaHI Ha Kinbkic-
HOMY BUSIBMEHHI KPUTUYHWX TPOIYHMX (haKTOpIiB, MOXYTb 0BMe-
XUTK BapiabenbHiCTb NpoaykTy Ta 6yTn yacTuHOW napameTpa
KOHTPOIIO SKOCTI.

[na Bu3HauveHHst 6i00OTSIKEHHS! [OHOPHOI MYNOBMHHOI
kpoBi Ta acentuyHoi npupogu UCBr gotpumyBanmch pekomen-
pauin cGTP. MeHwe 10% 3gaHux 3paskis kposi Byno BigxuneHo
yepes pesynbTaTW Cepornorii, WO NiAKPECNoBanM BaxXsMBICTb
€(DEKTUBHOTO CKPUHIHTY [OHOPIB 3 YITKO BU3HAYEHUMM KpUTEPI-
SIMI BKITIOYEHHSI-BUKMIOYeHHs1 AoHopiB. OBpobka B NOCTIHO Bif-
CTeXyBaHOMY, KOHTPOITbOBAHOMY CepEeOBULLi MOXE Pi3KO 3MeH-
WMTK MikpobHe 3abpyaHeHHs. MpoTsarom 24 micauis 99,98 % npo-
BYKTiB nepepobku Bynu acenTuyHUMM. AnoTpaHCnnaHTaTh, ski
peryniototbest sk HCT / Ps, He NOBUHHI TeCcTyBaTUCS Ha piBeHb
€HOOTOKCMHY abo iMyHOreHHICTb. Ane Ha OCHOBI aHaniay NoBigo-
MIIEHOMO BUKOPUCTAHHSA LWX anoTpaHCnnaHTartiB Li TeCTU Mo-
KYTb MaTU KIiHIYHY 3HAYMMICTb. PiBHi €HOOTOKCUHY B YCiX BUNPO-
6oyBaHux npopyktax UCBr craHoBunn <2,5 €C / mn, Bukopuc-
TOBYIOUM HaANCYBOPILLI KpUTEpii JONYCTUMOT MeXi eHOOTOKCUHY
Ana dapmaLeBTUYHUX NpenapartiB. TecTyBaHHs PiBHSA eHOOTOK-
CMHY Ha KOXHil napTii AOHOPIB MOXe ByTi BKMHOYEHO SIK 3BUYAINA-
HWI 3aXig KOHTPOMK SKOCTi Ans 3abe3neyeHHs kniHivHoi Gesneku
y neBHux Bunagkax. UCBr GyB HeiMyHOreHHUM, SK BU3HAYEHO
MLR, HaBnaku, BiH npurHidysas nponicpepaLito anoreHHux
PBMC. Lle yacTkoBO MOXHa BigHECTW A0 NpOTM3anarnbHuUX LnTo-
KiHiB, Takux K IL-6, -10 Ta -13. KoHUeHTpaLis iHLworo npoTu3ana-
nbHOro uuTokiHy IL-1RA ctaHosuna npubmuato 30000 nr / mn,
HamBWLLa cepep YCix NepeBipeHMX LMTOKIHIB. KniHiuHi BUpoby-
BaHH$ LWOAO0 NpurHiYeHHs aktusHoCTi IL-1 3 IL-1RA npuiwnm go
BMCHOBKY, LLO Lie 6e3neyHuit Ta eheKTUBHMIA CNOCiB NonereHHs
GvHD, skuit He pearyBaB Ha 3BuJanHe nikyBaHHs [33]. Hagani
Oyno 6 uikaBo BuBuMTH BB UCBr Ha nom'skweHHs GvHD 3a
AOMOMOroH0 p

He3sBaxatouu Ha 04eBMaHY HeobXigHICTb y fobpe po3po-
OneHux JOCNimKEHHSX 4NS BUBYEHHS! KOHKPETHUX TepanesTuy-
HWX 3acTOCYBaHb MYMOBUHHOI KPOBI, ICHYIOTb BaXMMBI BiAMIHHO-
cTi y cnocobax 3bupaHHs, 3bepiraHHs Ta 3abesneyeHHs JocTyny
MyMOBMHHOI KPOBI Y AEPXaBHUX Ta MPMBATHUX BaHKiB, O MOXe
BMIIMHYTM Ha NOTEHLiMHI gocnimkerHs. [lepxasHi 6aHku 36epira-
10Tb 3[aHi OAMHULI NYNOBUHHOI KPOBI NS anOreHHOro BUKOPUC-
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TaHHg, npubnunsHo 3000 oauHMLb 36epiraloThest LWOPOKY B ABCT-
panii (6nusbko 1% xuBoHapomkeHux). LUBmakicTs iHkacayii B
JepxaBHUX 6aHKax 3anexuThb Bif HAsABHOCTI
BucHOBKM Ta nepcnekTUBM NOAANbLINX OCHIAKEHb.
1. 3acTocyBaHHs! KOMNOHEHTIB KOPZOBOI KPOBI MpK Xipyp-
riYHii naTonorii y TBApUH € HOBUM Ta NEPCMEKTUBHUM HANPSMKOM
naToreHeTUYHOI Ta KOPEeryloyoi 3anarnbHy peakyito Tepanii.

KpOBi [03BONSAIOTL OOMEXUTU pYIAHALK CMOMNYYHOTKAHUHHOIO
MaTpUKCy Ta NOCUIIOKTb | MOAYTMIOKTL FOCTPO (hasHy BiAMNOBIab
OpraHi3my Ha po3BWUTOK 3anarnbHOi peakLii.

B nepcnektuBi, noganblui JOCRIQKEHHS 3 JaHOI npo-
Briemu cnig NPOAOBXUTK Y HANPSIMKY BU3HAYEHHS ePEKTUBHOCTI
3aCTOCYBaHHS KOMMOHEHTIB KOPAOBOI KPOBI 33 aKyLLepCbKO-riHe-
KOMOriYHOT Ta OpTONEAUYHOI MATONOrii y NPOAYKTUBHUX TBAPUH.

2. |HTpanepuTOHianbHi BBEAEHHS CUPOBATKM KOPLAOBOI
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Cord blood and the prospects for the use of its components in the practice of veterinary surgery.

The article presents the results of studies of glycoproteins, glycosaminoglycans and ceruloplasmin in the blood plasma of cattle
in the dynamics of healing of post-castration wounds using intraperitoneal injections of cord blood serum.

The aim of the study was to determine the effect of parenteral administration of cord blood serum on the metabolism of
connective tissue in clinically healthy animals and in aseptic inflammation. The studies were conducted on gobies of Simmental breed
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which were castrated by the closed method according to the generally accepted method. Subsequently, the animals were divided into
two groups: control and experimental. Immediately after castration, animals of the experimental group were intraperitoneally injected
with 5 ml of cryopreserved homologous cord blood serum. Intraperitoneal injections of homologous cord blood serum to animals of the
experimental group were performed once a day for five days (5 injections in total).

Cord blood for serum was taken from the umbilical cord vessels during physiological delivery in cows. After centrifugation, the
serum was poured into 5 ml sterile plastic tubes and cryopreserved in a freezer at 18-20 ° C, which was stored for 3-4 weeks.

Animals of the control group were intraperitoneally injected with 5 ml of physiological sodium chloride solution as a placebo.

Blood for studies in animals of both groups was taken before castration, on the 5th and 11th day of research.

In the blood plasma, the content of markers of connective tissue metabolism was determined - hexoses of glycoproteins (G-
GP) and glycosaminoglycans (G-GAG) by the fractional method according to I.V. Neverov and N.I. Titarenko (1979) in an orcinol
reaction with fractionation with ethanol and cetylpyridinium chloride.

The level of ceruloplasmin was determined by the method based on the oxidation of n-phenylenediamine with the participation
of this metalloprotein.

The resulting digital material was processed by the methods of variation statistics using the parametric student criterion.

Intraperitoneal injections of cord blood serum help maintain the optimal ratio between the level of glycosaminoglycans and
glycoproteins in the blood plasma of operated animals under conditions of the maximum manifestation of the inflammatory reaction in
castration wounds

It has been established that the use of intraperitoneal administration of cord blood serum allows limiting the destruction of the
connective tissue matrix and enhances and modulates the acute phase response of the body to the development of the inflammatory
response.

Key words: cord blood, cattle, glycoproteins
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Ocobnusocmi mopghozeHe3y niMeoidHUX CmPyKmyp KULWEYHUKa C8ilicbkoi nmuuyj, 30kpema 8 nepiod 8i0 HapodxeHHs 00 Ha-
CmaHHs (isionoeiyHoi 3pinocmi, Konu 8idbyeaembcs iHMEHCUBHE (hopMy8aHHs iIMyHHOT cucmemu, HeobXiOHO epaxogygamu 6 iHme-
HCUBHOMY NmaxisHUUmM8i, W0 8U3HayYae WUpoKe 8uKopucmanHs bionoeiyHux npenapamie 3 akmueHoOK aHmuaeHHor dieto. Bid 300-
POBUX HE 8aKUUHOBAHUX Ka4yoK 8idbupanu 0gaHadusimunaiy, NOPOXHI0 ma Kiybosy KuwKu, 0ocioxysanu 3a 3azanbHumu Memoou-
Kamu: Makpo-MikpoaHamomito i monoepaciro nimgoidHUX cmpykmyp cru3080i 060I0HKU MOHKOI KUWKU, Npogodunu 3a MemoouKow
Hellman, napacpiHosi 2icmonoaidri 3pi3u 3abapentosanu eemamokcuniHom Epnixa ma eo3uHom, asyp ll-eosuHom ma iMnpezHysanu
cpibom 3a ®ymom. Bik niddocnidHux kaqok: 1, 5, 10, 15, 20, 25, 30, 60, 90, 120, 150, 180, 210 ma 240 0i6. Bcma+osneHo, wo
Mopho-yHKUiOHabHa OugepeHuiauis ma cneuianiaauis miMghoiOHUX ymeopeHb MOHKOI KUWKU Mae 8ikosi ma peaioHarnbHi 0cobu-
gocmi, 8i0bysaembcsi 8 negHiti nocnidosHocmi. B cnu3oeiti 06010Hyi 08aHadusimunasnoi ma Knyboeoi KUWok Ka4ok 3 25-00608020
8iKy napanesibHo 3 Aughy3HOK NTiMbOIOHO MKaHUHOK 8i0bY8aembCs hopMyBaHHS PeMUKYSPHOT CMPOMU NTiMGbamuYHUX 8Y3ITUKie.
Y 3pinomy (peakmusHoMy) 8y3nuKy, 3apo0K08OMY UeHmpi ma nepucepiliHiti yacmuHi Yimko eudinAmbCs MaHMIs, Wo ckradaemscs,
nepegaxHo, 3 ApibHUX fTiMghoyumig. XapakmepHo, Wo KinbKicmb i po3mip 8y3nukie 36inbwyemscs 3 gikom. PemukynsipHa cimka fim-

thamuyHuX 8y31UKig npu YboMy po3pidxyemscs, 0 ii 4acmko8020 8UMOHYEHHS, a 8 nodasnbwomy U (hpaemeHmauji.
Knroyoei cnoea: dughysHa nimeoidHa mraHuHa, niMpamuyHi 8y3nuKU, azpe2o8aHi fiMpbamuyHi ey3nuku, MiMEOIOHI Kii-
muHu, 0gaHadusmunana, NOPOXHs ma Kiyb0ea KUWKU, MyCKyCHa Kadka.

DOI: https://doi.org/10.32845/bsnau.vet.2021.1.5

BeTyn. Y cyyacHux ymoBax akTyansHUM € JOCTIDKEHHS
ocobnneocTen ByaoBM i PYHKLT iMyHHOI CUCTEMU NPOAYKTUBHOI
nTULi, 30kpema, NiMOIgHMX CTPYKTYP, acoLioBaHMX i3 CrnN3o-
BOI0 000NOHKOK TpyOKonoaibHMX opraHiB, MOPdOdYHKLiOHamNb-
HWA CTaTyC SKUX BU3HAYAE CTaH NPUPOLHOI PE3NCTEHTHOCTI Ta
peaKkTWBHOCTI OpraHiB anapaty TpaeneHHs (Birka, 2019;
Kotsiumbas et al., 2019). Lis npobnema Habysae ocobnmeoro
3HaYeHHs B yMOBaX MPOMWCIIOBOrO NTaXiBHULTBA, LU0 CpUyK-
HEHO HeraTWBHUM BMIIMBOM aHTPOMOreHHUX (HaKTOPIB Ha Nokas-
HWKW xuTTe3gaTHocTi nTuyi (Makhotina et al., 2020).

Uepes TpaBHY CUCTEMY B OpraHiaM NTWLi NpoxoanTb Be-
NWYE3HUIA NOTIK aHTUrEHHOro MaTepiarny, CTUMYNALA SKUM Bif-
MOBIAHWUX YTBOPEHb CMN30BOI OBONIOHKM KULLEYHUKY CMIPUSIE PO3-
BUTKY, BAOCKOHANEHHIO i AndbepeHLiali ioro niMgoigHnx yTBo-
PeHb, LU0 3a0e3neyytoTb iIMyHHMIA 3aXUCT SIK Ha PiBHI OpraHa, Tak
i B MacwuTabax BCbOro opraHiamy. [ins 3abeaneyeHHst BigHOCHOI
CTanocTi BHYTPILLHLOrO CepeAOoBHULLa TPABHUIA KaHan NTULi BOMO-
Jie NoTy)XHUMM MexaHismamu 3axucty (GALT - gut associated
lymphoid tissue), OCHOBHUMM 3 SIKUX € KNITUHHI (iHTpaeniTenia-
NbHi nimpouuTy, nimcoumnT lamina propria, nnasmaTuyHi Kni-
TUHW, MaKpoaroLmMTh Ta iH.) i TKaHUHHI CTPYKTYPHI enemeHTy
(noogmHoki Ta arperoBaHi nimdpatuyHi - By3nmku  (AN1B))
(Mazurkevych & Khomych, 2017). Cepeg nimMcoigHux yTBOPEHb
KWLLIEYHWKY 3Ha4YHe MicLie 3a Macoto NiMEOILHOT TKAHWHM Hare-
xuTb AJIB, ski SIBNSOTL Co600 HaMBINbLL BUCOKOOPraHi3oBaHi
KOMMOHEHTH iMyHHOT cucTemu Lsoro oprana (Birka, 2019).

OcobnusocTi MopdhoreHesy NimoigHNX CTPYKTYP KiLLe-
YHMKa CBIACBKOI NTUL}i, 0COBIMBO B NEPIOZ Bif HAPOMKEHHS i O
HacTaHHs (isionoriyHoi 3pinocTi, konw BinbyBaETHCS IHTEHCMBHE
CTaHOBMEHHs! IMYHHOT cucTemMu, HeobXigHO NUMBHO BPaxoByBaTH
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B YMOBaX iHTEHCMBHOTO NTaxiBHWLTBA, SiKE BU3HAYAE LUMPOKE BU-
KopucTaHHs BionoriYHnX npenaparis, WO MalTb aKTUBHY aHTK-
reHHy gito. MNpoTe, 3aKOHOMIPHOCTI MopdhoreHesy nepudepinHmx
nimcoigHNX opraHie HanbinbL AeTanbHO AOCTIMKEHI B NIOANHM,
nabopaTopHUX TBapWH Ta AESKUX BUGIB MPOAYKTUBHUX CCaBL|iB.
OcobnusocTi 6ygosu niMOigHUX CTPYKTYP, acouiioBaHuX i3
Cnn30BUMK 060MOHKaMK TPYOKONOZIGHMX OpraHiB MyCKyCHOI Ka-
YKM [10 CbOTOSHI 3an1LIaoThCsa He 3'ACOBaHUMMU.

HesBaxatouu Ha Te, L0 B OCTaHHI poku B 6araTbox Kpai-
Hax €BPOMK MyCKYCHI Kauku Ta iX ribpuam LUMPOKO BUKOPUCTOBY-
10Tb ANS NPOMUCIIOBOTO PO3BEAEHHS, 0COBNMBOCTI MOpdonoriy-
HOro CTaTycy iX NiMOoigHUX YTBOPEHb, acOLOBaHNX i3 Crn3o-
BOK 000M0HKOH TPYBKONOAIOHNX OpraHiB, 3anuLLaTLCS Maiixe
He 3'coBaHUMU. BiagcyTHi TakoX BiZOMOCTI LLOJ0 3aKOHOMIPHOC-
Tell apXiTEKTOHIKW PETUKYNSPHOrO OCTOBA Ta AMHAMIKW KMiTUH-
HOro cknagy Ha pisHUX cTafisx (POPMyBaHHS IMYHHUX CTPYKTYp
TOHKOI KWLLIKM MYCKYCHUX KauoK.

AHani3 ocTaHHix gocnigxeHb i nybnikauin. Micuesa
iMyHHa cuctema 3a TBepaxeHHaM (Makhotina D.S.,2020) Tpas-
HOro kaHany 3abesneuvye Ai yHKLT: 1) po3ni3HaBaHHS Ta iHay-
KUit0 TONMepaHTHOCTI [0 KOPMOBUX aHTUreHiB; 2) 6nokykuui
eeKT No BIJHOLLEHHIO 0 NATOreHHUx MikpoopraHiamis. Muraa-
NIMHY 3AINCHIONTb MICLIEBUI 3aXMCT LSISXOM BUAINIEHHS B NOPO-
KHUHY rNOTKW iMyHOrnoByniHiB, iHTepdepoHy, nisouumy, nimdo-
uuTiB, Makpodaris i npoctarnanauHie. BoHu cnpusitotb hopmy-
BaHHIO iIMYHHOI NaM’ATi LLASIXOM YTBOPEHHS KIMOHY NMiMGoLuTIB,
AKi TOTYIOTb IMYHHY CUCTEMY [0 MOBTOPHOI 3yCTpiyi 3 aHTure-
Hamu. [pynosi nimdatnyi Byanuku, abo Mb, 6yayyu imyHokoM-
MUTEHTHUMI eNEMEHTaMI TOHKOT KULIKM MPUAMatoTb y4yacTb Y
pO3ni3HaHHI KOPMOBMX @HTUTEHIB XiMYyCY | POpPMYBaHHI MiCLLeBOT
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iMyHHOI BignoBizi. IMyHokomneTeHTHa (niMmdoigHa) TkaHuHa LUKT
npeacTaBneHa opraHizoaHumn ctpyktypamu (1B, aneHaguke,
MUrganuHK, NiMgaTyHi By3nu) i oKpemMuMm KNiTUHHUMK eneme-
HTamu (iHTpaeniTenianbHi niMgoLnTH, NasMaTuyHi KNiTUHY, Ma-
kpodparu, TyuHi KNiTUHK, rpanynouuTy). Monynsyis KniTuH nimdgo-
iIHOT TKaHWHW pi3HOpiaHa | cknagaeTbes 3 6e3nivi rpyn, migrpyn i
KIMOHIB KIITWH 3 Pi3HUMM (DYHKLIOHANBHUMK BNACTUBOCTAMN i
cnewumndIYHICTIO peLenTopiB 10 aHTUreHiB.

B iMyHHii cucTeMi po3pisHstoTb LieHTpanbHi | nepudepu-
YHi opraHu. [1o LeHTpanbHUX opraHiB NTULi BiGHOCATLCS: eMOpi-
OHarbHWIA KOBTKOBMIM MILLIOK, KICTKOBMA MO30K, TUMYC i Knoaka-
NbHa CymKa, a 40 nepudepuyHuX - cenesitka, 3anosa apaepa,
cnisHa 3ano3a, anBepTukyn Mekkens, MUrAanuHK CRINUX KULLOK,
ONT tpy6konogibHux opraHiB. Taka poskugaHicts ST nosicHio-
€TbCS TUM, WO Y Kyper, Yepes BiACYTHICTb NiMdaTNyHMX By3niB,
PEYOBMHU, LLO BOMOAIKTL BNACTMBICTIO aHTUTEHIB, (IKCYIOTbCS
no6nm3y MicLb NPOHUKHEHHS - B OpraHaXx TPaBNEHHS i AUXaHHS -
3 noganbLUMM PO3BUTKOM Y BiMOBIAb pPeakLii y BUrnsgi akTMBHOI
nponigepalii NiMOIAHNX KNITUH. FKLLO X aHTUTEH NPOHMKAE B
KPOB, TO BiH eNiMiHYETbCS | (IKCYETHCS FONIOBHAM YMHOM B Cene-
3iHuj. 3aranbHa kinbkicTb J1T y nTuup gocsrae 1% Big macu Tina.
EkcnepuMeHTanbHO BCTAHOBNEHO, WO Y NTUU AudepeHLito-
BaHHA | [003piBaHHA NiMOLUMTIB KOHTPOMIOOTLCH LBOMA Op-
raHamu - TUMyCOM i KroakaribHOK CyMKoK. B Tumyci fospiBatoTb
i ancbepeHLitooTbes T-nimdounTi. Y KnoakasnbHin cymui - B-ni-
mdouutn. Taky 0COBMMBICTL IMYHHOI CMCTEMM NTULi NiaTBEp-
punu (Takeuchi, T., Kitagawa, H., Imagawa, T., & Uehara, M.,
1998) npu BUKOPUCTaHHI aHTMCMPOBATOK NPOTK T-NIMAOLMTIB i
B-nimcpouuris.

Barato pobiT npucesueHo BuBYEHHIO BygoBy JTT TOHKOI
KWLLIKM KypyaT, Lo No CBOIM FiCTONONYHUM XapaKkTepucTukam Bi-
gnosigae neiiepoBum  bnAwkam ccasuiB  (Kajiwara, E.,
Shigeta, A., Horiuchi, H., Matsuda, H., & Furusawa, S 2003). Ak
CTBEPIXYE Y CBOIX focnimkeHHax Canit M.P. JIT cknagaetscs 3
BaratouncensHUX NiMaTUYHNX BY3NUMKIB, PO3MILLEHNX Yy Bnac-
Hii NNacTUHLi cnu3oBoi 0bonoHku. MoeepxHs JIT HanpaBneHa B
MPOCBIT KULKK, NpeAcTaBneHa BopcuHkamu. KnitwHu enitenis,
O nexaTb NoBepx BOPCHMHOK, MOPAOMOMYHO iAEHTUYHI KNiTK-
Ham ccaBujB. Ak 3asHavatoTb (Makhotina D.S., Kushch M.M.,
Miroshnikova O.S. 2020) MNMb — ye gobpe opraHi3oBaHi iMyHOKO-
MMETEHTHI CTPYKTYPY LUIYHKOBO-KMLLKOBOrO TpakTy (LLKT) ntuui.
MB TOHKMX KULIOK HeoOXiaHi Ans Ao3piBaHHs T- i B-nimdouuTis i
3abe3neyeHHss opraHiamy cekpeTopHuM IgA, BoHW hopmytoTb
iMyHHY BiAnoBiAb Ha MiCLEBOMY PIiBHi 1 JETEPMiHYIOTb CUCTEMHY
imyHHy Bignosigb (Takeuchi, T., Kitagawa, H., Imagawa, T., &
Uehara, M., 1998).

B paHuit yac Benuka yeara npuainseTbes NiMGOIgHUM
YTBOPEHHSM KULIEYHUKA. [Jo BUCOKOOPraHi3oBaHWX YTBOPEHb Ku-
LUeYHKa BiBHOCATb NerepoBi BNsLLKy, Lo Bynu BnepLUe onucaHi
y noanHM B 1677 poLli BiAOMUM LLUBENLIAPCLKAM YYEHUM loraHoM
leilepoMm, SKuI BBaXas, L0 BOHU € TPABHUMMU 3ar103amMu KuLLey-
HWKa. Ane nuLLe ocTaHHIM Yacom Byno JoBedeHO iX y4acTb B pe-
aKuiax iMyHiTeTy. Y nTuui nimcpoigHi 6nsLku 3ycTpivaloTbes B 06-
nacTi nepexoay CTPaBOXOAY B 3an03WUCTWI BiALiN LWNyHKy (CTpa-
BOXigHa «MurganuHay), B knyboBii kuwLi (neneposi 6nswkm) i
Ha BHYTPILLHiI CTIHL CTIIMMX KULLOK (CTIMOKMLLKOBI «MUTAAMNHMY)
(Makhotina D.S., Kushch M.M., Miroshnikova O.S. 2020). Cepeg
HWUX HaNBINbLL BUpaxeHi napHi CRINoKWLLKOBI NiMdoigHi GNSLLKK,
SKi PO3TALLOBYIOTLCS B NPOKCUMANBHUX AiNSHKAX CAINUX KULLOK.
BoHM BMCTYMatoTb B MPOCBIT KULLEYHWKA Y BUMMSZI OKPYrnX
YTBOPEHb, MOKPUTUX BopcuHkamu (Kalinovskaya, 1.G., 2005).
Mnowwa, Lo 3aiHsaTa CRinoKMLLKOBUMK NiMGOiaHMMM Bswkamu,
3 BikoM 36inbLuyeTbes 3 9,0 Mm2 B 10-T1 geHHoMmy BiLi 4o 40,0
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MM2 B 30-TW JEHHOMY BILYi.

B 6epyTb y4acTb y hopMyBaHHi iMyHHOI Bignosigi B ni-
Mcponoesi i peumpkynaLii nimgouuTie. BoHn npeacTaBneHi ckyn-
yeHHsm OJ1T i JIB3, ski WinbHO NpunsiraloTb ogHe A0 OAHOrO |
PO3MILLYIOTLCS B CIIN30BIi 0BOMOHL i NiACMN30BI  OCHOBI KMLLKY.
MaKpockoniyHO, 3i CTOPOHK MPOCBITY KukW 1B BUNMHAOTLCS
Hag noBepxHer cnu3oBoi 0bonoHku. Ha nosepxHi b NOMiTHi
SMKW, B MPOCBITI SKWX PO3MiLLyOThCA Kynona rpynosux J1B3
(Kalinovskaya, 1.G., 2005). Hapsgy 3 4epBonogibH1m BigpocT-
KOM, NigHEOIHHMMY | rOTKOBUMM MuraanuHamu, MNb BigHOCATb
[0 BICOKOOPraHi3oBaHuX NiMOoigHUX YTBOPEHD LLMYHKOBO-KWLLI-
KOBOTO TPakTy, LU0 NPEACTaBNSAOTb HEBIL'EMHUIA i BaXMMBUN
€reMEHT iIMyHHOI cucTemu opraHismy. B HanbinbLuin kinbkocTi MNB
PO3MILLylOTECA B TOHKIM kuwui ccasuis  (Havrylin  P.M.,
Nikitina M.O., 2017). B npeHaTanbHoMy nepiogi oHToreHesy ¢o-
pmyBaHHs 1B y NIOAVHM XapakTepuayeTbCs 3aranbHUMM 3aKOHO-
MIPHOCTSIMU: X 3aKnazka NOYMHAETLCS Y CTiHLi Kiy6O0BOI KMLLIKK.

OcHoBHa ricTonoriyHa  0COGMMBICTL  CRIMOKMLLIKOBIX
OnAWoK - e NiMcoiaHI YTBOPEHHS, SIKi pa3oM i3 3aranbHOKMLLKO-
BMMI 3a103amyl, PO3TaLLOBYHOTHCS B TOBLLi CMIN30BOi 0BOMOHKM
(Makhotina D.S., Kushch M.M., Miroshnikova O.S., 2020). Jlim-
(oigHa TkaHWHa, npeacTaBneHa AndY3HUMI CKyNYEHHSIMM i BY-
3nvkamu (dponikynamu), 3'aBnseTbCs y KypyaT B 15-Tn geHHomy
Bilji i Jocsrae MakcUmarbHOroO po3BUTKY OO CTATeBOrO A03pi-
BaHHs. Hagani BinbyBaeTbCsi 3MEHLLEHHS! KiNbKOCTi NiMAoiaHOT
TKAHMHW | PO3POCTaHHS! CMONYYHUX ENTEMEHTIB.

3HaHHA 3aKOHOMIpHOCTEN MopdhoreHedy NiMOiaHMX
CTPYKTYP KWLLEYHWKY CBIMCbKOI NTULi € HeobxigHuMm Ans GinbLu
rnboKoro Po3yMiHHS naToreHe3y XBopob opraHis TpaBMeHHs, a
TaKOX CTBOPEHHS eDEKTUBHUX METOAIB iIMyHOKOPEKLi, iMyHOCTW-
MynALiT Ta iIMyHONPOMINakTuk/A B yMOBaX ii iHTEHCMBHOIO BUPO-
LyBaHHS. Acnektu MopdoreHesy nepudepinHuX NiMoigHUX
OpraHie HanbinbL aeTanbHO JOCAiMKEHI B NtoauHK, naboparop-
Hux TBapuH (Havrylin & Nikitina, 2017) Ta gesikux BuaiB Npogyk-
TMBHUX ccaBuiB (Samoiliuk et al., 2019; Tishkina & Oliiar, 2013).
Cepeq NpoayKTMBHOI NTUL HanbinbLL rNboKo LOCTimpKeH: neme-
poBi 6nsiwku kypeit (Jung et al., 2010; Kalinovskaya, 2005), nim-
thaTnuHi By3nu rycei Ta kadok (Birka, 2019). lNimaTtuuHi By3-
TIMKW TOHKOI KWLLIKV — Lie KNITUHHI CKYNYeHHs OKpyrnoi abo oBanb-
HOi (hOpMM, SKi CKNapaloTbCs 3 NeTemb PETUKYNAPHOI TKAHWUHK,
YTBOPEHOI PETUKYNAPHAMM KMITUHAMW, BONIOKHAMM i KNiTUHaMM
nimeoigHoro paay (NiMcounTie piHOT BENUYMHMK | CTYNEHS 3pi-
nocri, nnasmouuTiB, Makpodaris). Y 3pinomy By3rnuky po3pisHsi-
10Tb LIEHTP PO3MHOXEHHS (repMiHaTUBHWI LEHTP) Ta nepudepiio
(MaHTit0), YyTBOPEHY APIBHUMU KMITUHAMW, NEPEBAXHO, ManUMm
nimdoumTamu, o opMYHTb CKYNYEHHS HABKOMO LIEHTPY PO3M-
HOXEHHS1, B IKOMY KITITUHW NexaTb OinbLU Po3pimKeHo, Hix Ha ne-
pucpepii. OkpiM LieHTpanbHOT | NepudepuyHoi 30H Y 3pinux nim-
(haTnyHMX By3nmMKax Crnn3oBoi 0BOMOHKM pO3pisHsoTb cybeniTe-
nianbHy Ta HaBkonosyanukoBy 30Hu (Mazurkevych, 2020), a Ta-
KOX BUBINAETHCA 0BigOK 3 PETUKYNSPHUX BOMOKOH, SIKUI YTBOPHOE
CBOEPIAHY Kancyny i Hagae im opmy.

Merta. 3'sicyBaTi 0cOBNMMBOCTI MOCTHATANBHOMO MOPCO-
reHe3y nimoiaHNX yTBOPEHb CrIM30BOT 0BONOHKM TOHKOIO KiLLe-
YHMKA MYCKYCHMX KauoK.

Matepianu Ta Metoan pocnimkeHHA. [oCnimKeHHs
npoBoaunu B nabopartopii ricTonorii, iMyHoLMTOXiMii Ta naTtomo-
pchonorii HaykoBo-gocnigHoro LeHTpy Biobeanekun Ta exonoriv-
HOro koHTponto pecypcis AlK [HiNpoBCbKOro AepkaBHOro arpa-
PHO-EKOHOMIYHOTO YHiBepcuTeTy. [ocnimkysanu ABaHagusdTu-
nany, NOPOXHI0 Ta KIyboBY KULLKMW KMiHIYHO 30OPOBMX, HE BaKLy-
HOBaHMX MyCKYCHUMX ka4ok Bikom 1, 5, 10, 15, 20, 25, 30, 60, 90,

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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120, 150, 180, 210 Ta 240 gi6 (no 5 ronie y KOXHil rpyni), BUpO-
LLEHMX B yMOBAX BiBapito.

HocnimxeHHs Makpo-MikpoaHaTomii i Tonorpadii nimdo-
iIHUX CTPYKTYP CIIM30BOI 060MOHKM KMLLIEYHWKA MPOBOAMIM i3 3a-
CTOCYBaHHAM METOAMKW TOTanbHOro hapbyBaHHs 3a XernmaH.
BinibpaHi opranm dikcysanu y 10%-My po3umHi dhopmaniHy 3 ro-
BarbLUMM BUFOTOBNEHHAM TOTanbHUX napadiHosux (3-5 Mkm) ri-
CTONOMiYHX 3PisiB, ix 3abapBreHHsM remaTokcuniHom Epnixa Ta
€031HOM, a3yp |l — eo3nHOM Ta iMnperHaLieto cpibnom 3a GyTom
3a 3aranbHompuiHATUMK MeTogukamu (Horalskyi et al., 2019).
Mikponpenapat gocnigkyeanu nig CBITNOBMM MIKPOCKOMOM
Leica DM 1000, ¢hoTO BUrOTOBASANM 3 BUKOPUCTAHHAM Nporpamu
LAS V4.12.

Ha nnowji 3pisy BM3Ha4yanu HasBHICTb NiMOIAHOT Tka-
HWHU Ta pi3HuX cTagisx ii AudpepeHujaLii (CkynyeHHs nimgoigHoi
TKaHWHK, NiMgaTUYHI BY3nuKK, NiMGaTUYHI By3MMKK 3 LIEHTpaMm
PO3MHOXEHHS), CTaii PO3BUTKY MiMaTUYHUX BY3nuKiB (audy-
3Ha nimdoigHa TkaHWHa, NPeABY3NKK, NiMaTUYHUA BY3NWK, Ni-
MaTUYHWIA BY3NMK 3 LIEHTPOM PO3MHOXEHHS), SKICHI NOKa3HMKN
niMaTUYHKX BY3NUKIB, XapakTep Po3MiLLEHHs NiMdoigHoT Tka-
HWHM Ta NiMaTUYHUX BY3NWKIB Y TOBLLi CrM30BOI 0OOMOHKK, a
Takox ii 0cobnmBoCTi.

ExkcnepumeHTanbHi JOCTiZXEHHS NpoBedeHi i3 AoTpu-
MaHHaM BuMor ctatTi 26 3akoHy Ykpainn Ne5456-VI sig
16.10.2012 p. «[po 3axucT TBApWH BiL XOPCTOKOrO MNOBO-
DkeHHs» Ta [upektusn €C 86/609/€€C Big 24.11.1986 p., y3ro-
DKYIOTBCSA 3 OCHOBHUMM MPUHLMMAaMM €BpONenchKoi KOHBEHL;i
«[po 3axmcT XpebeTHNX TBAPWH, SKi BUKOPUCTOBYIOTLCS 41151 [O-
CnigHMX Ta iHWmMx Haykosux Linen” (Ctpac6ypr, 18.03.1986 p.),
peknapayii “Mpo rymaHHe cTaBneHHs go TBapuH” (enbCiHki,
2000 p.) i Mepworo HauioHansHoro koHrpecy 3 bioeTuku “3ara-
NbHI €TUYHI MPUHLMNK EKCIePUMEHTIB Ha TBapuHax” (Kwis,

20.09.2001 p.).

Pesynbtatn pocnimkeHHa. CTpyktypa nimMdoigHnx
YTBOPEHb CNM30BOi 060IOHKM TOHKOT KULLKM MYCKYCHMX Ka4OK Xa-
paKTepuayeTbCs PSAOM  3akoHOMipHocTel. [pouec Mopdho-
(pyHKUiOHanbHOT  AudepeHuiadii i cneujanizayii  niMdoigHNx
YTBOPEHb TOHKOi KMILKM B MYCKYCHWX KauyoK BigOyBaeTbcs Y
MeBHil NOCRIQOBHOCTI: BiAg CTafii KOHUeHTpaLii niMpoigHux
KniTuH (5-, 10-, 15-goboBa nTuus) 40 OpMyBaHHS NOOANHOKMX,
a B NofganbLUoMy N arperoBaHux niMgaTuyHnX By3nukiB Oe3
LeHTpiB Ta 3 UeHTpamu poamHoxeHHs (60-, 90-, 240-gobosa
nTmug).

Nimdpoigni cTpykTypK cnu3osoi 060NOHKM ABaHaALATY-
nanol KMLLKW B MYCKYCHUX Ka4OK NpeaCcTaBneHi BUKMIOYHO Andy-
3HOK nimchoigHoto TkaHuHoto (ANT) Ta nooanHoKMMK nimdaTny-
Humm By3nvkamu (J1B3), Wwo 3'aBnsoThes, noumHatoum 3 20-25-
[000BOr0 BiKY, KiNbKICTb SIKMX MOCTYMOBO 30inbLIYETHCA OO0 Ha-
CTaHHS CTaTeBoi 3pinocrTi.

BropuHHi JIB3, sk 0CHOBHi MOPONOTivHi Mapkepy iMyHo-
KOMMETEHTHOCTI, B CA30Bil1 060MOHL|i ABAHAALATUNANOI KULLKN
Ka4yoK BUSIBMSIOTLCS, NEPEBAXHO, B cTaTeBo3pinux (210-240-go-
BoBwx) 0CO6MH. XapaKkTepHi Ans AaHOro OpraHa ccasLjiB arpero-
BaHi [1B3 y ka4ok y ABaHaguATMNANIN KAWL He BUSBNSIOTLCA.

Ha BigmiHy Big 4BaHagUATANAMNON KMLLKM OCHOBHUMM MiM-
(hOiAHMMM CTPYKTYpaMK CI30BOT 060NOHKM NOPOXKHBOI i Kiybo-
BOI KULLIOK MYCKYCHUX Ka4oK € arperatit niMaTuiHuX BY3nuKis
abo neeposi bnswwky (16). B NOPOXHIR KMLLIL MYCKYCHIX Ka4OK
Mb BnepLe BusBNAOTLCS B 25-0060BOMY Billi i MICTATb BCi Xa-
paKTEpHi ANs AaHWX CTPYKTYP MapeHXiMaTo3Hi Ta CTpOMarbHi
koMnoHeHTW. B nepiog Bia 20- o 25-0060BOr0 Biky B CrM30BIN
000noHLi ABaHAALATUNANOI KULLKW NIMCOILHI CTPYKTYPU Xapak-
TEpU3yTbCA NepeBaxHUM po3suTkoM OJTT 3 nosiBo NOOAMHO-
kux NB3 (puc. 1).

2 - m’ai30Ba 060M0HKa, 3 - nimchaTuyHMil By3nuK. 3a6. remaTokcuniHom i eosnHom, x400, Leica CX100.

Y cnu3oBiit 060M0HLi NOPOXHBOI | KNyBGOBOT KMLLKK KauoK,
nounHatoun 3 30-gobosoro Biky, mapanensHo 3 ANT Bigmiva-
€TbCA (HOPMYBaHHS peTukynspHoi ctpomu J1B3, wo npeacras-
NeHa ryCTOK CITKOK 3BMBMCTUX BOSIOKOH, SIKi, 3'€QHYHYNUCH MiX

BicHuk Cymcbkoro HawjioHanbHOro arpapHoro yHiBepcutety

coboto, yTBOPIOIOTb APi6HI KoMipku. B noganbLiomy (popMyoThCs
TaK 3BaHi «PETUKYNSAPHI KOLLIMKUY (pUC. 2). epMiHaTUBHWI LEHTp
JIB3 mae 6inbLy po3pimkeHi peTUKYNSPHI BONOKHA, MiX BigpocT-
Kamu SIKUX pO3TaLLOBYHOTLCS NIMGOLMTY | MaKpoharoLuTy.
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A B —
Puc. 2. MopoxHs kuwka 25-00608oi (A) Ta 30-g060B0i (B) MyckycHOi Kauku: 1 — BnacHa nnacTuHKa cnu3oBoi 000NOHKM, 2 —
M’si3oBa 060M0HKa, 3 - nimgaTmuHuin By3nuK. IMnperHauis asoTHokucnum cpiénom 3a ®ytom, x400, Leica CX100.

ApXiTEeKTOHIKa peTUKyNsApHUX BOMOKOH arperoBanux JIB3 | toTbea 6€3 neBHOi opieHTallii. MoMix TOBCTUX BOMOKOH BUSBNS-
30-0060BMX MYCKYCHUX Ka4YOK XapaKTepuU3yeTbes (hOpMYyBaHHSIM | HOTHCS TOHKI PETUKYNSIPHI BOMOKHA. [NepenniTarumch Mix coboro
PIBHOMIPHWX CITOK PETUKYNSIPHWX BOMOKOH. [lo 60-5060Boro Biky | i TOBCTI, i TOHKi peTUKyNspHi BOMOKHA YTBOPKOKTL yCTY CiTKy
PETUKYNSIPHI BOMOKHA CTaloTb Oinbll LWinbHAMK, po3Tawosy- | (puc. 3).

I PRt -
Puc. 3. MopoxHs kuwka 60-p0608oi (A) Ta 90-a060B0i (B) MyckycHOI Kauku: 1 = BacHa nnacTuHKa ClM30BOi 0G0NOHKM, 2 —
m’'si30Ba 060M0HKa, 3 — niMaTUyHKUI By3nuK. IMnperHauis azoTHokucnmm cpibnom 3a ®ytom, x400, Leica CX100.

Crig BigMITUTH, WO MOBHMIA KOMMIEKC MOPEONOMYHNX | PYIHYHOUM iX, WO Mae BUrAsL CBOEPiAHMX «cenT» (puc. 4). Hait-
03HaK iMyHomMorivyHOT peakTuBHOCTI B JIB3 nopoxHb0i Ta kny6oBoi | 6inbL cyTTese 36inbwenHs AT B arperosanux [1IB3 nopoxHboi
kuwwok BusBnsieTbes y 60-0060Boi NTULi. Ha TKaHWMHHOMY piBHI | KULIKW MYCKYCHMX Kayok BigbyBaeTscs B nepiog 3 30- go 60-go-
kuLkoBy OnsiLky opmytoTh JIB3, Lo po3milLyioTbest y BnacHiin | 60BOro Biky. ApXiTEKTOHIKa PETUKYNSPHOTO OCTOBA arperoBaHmx
MNacTMHLi CrM3oBOi 0BOMOHKW, NEepeBaXHO, B HiNsHLi OCHOBW | Ta nooguHokux JIB3 xapakTepusyeTbecs HasBHICTIO CITOK peTUKY-
kuwwkosux BopcuH. [1B3 nokanizosani cepen [J1T, fika 3an0oBHIOE | NAPHUX BOIOKOH, SIKi KpaLLe BUPaXeHi B NiACNW30BiN OCHOBI.
MPOMIXKM MiX KMLLIKOBUMM BOPCUHKaMK Ta KpUMTamu, MicLsMu

xA - B - ’-A :"
Puc. 4. Kny6oBa kuwka 60-go6oBoi (A) Ta 210-8060B0i (B) MycKycHOi kauku: 1 — BnacHa nnacTUHKa CIM30BOi 000JIOHKM,
2 - M’i30Ba 060M0HKa, 3 — nimhaTMuHUi By3nuK. IMnperHauia asoTHokucnum cpiénom 3a ®ytom, x600, Leica CX100.
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PetukynspHa ocHoBa BTOpuHHUX JIB3 Mae Benuko-
KOMIpKOBY CTPYKTYpY i3 criabo BUpPaKEHUMM «PETUKYNSPHUMM KO-
wukamuy» no nepudepii. Jeski N1IB3 npoHnsyioTs M’'a30By nna-
CTMHKY CI130BOi 0BOMOHKM Ta PO3MILLYHTHCS B TOBLLi M'SI30BOI
0DOMOHKN rpynamMn No AeKinbka LTYK, YTBOPIOKYM CKYMYEHHS,
BigMEX0BaHi OAMH Bif OBHOMO M’S30BMMM NpoLuapkamu. Poamip
JIB3 M'130B0i 060MOHKN 3HAYHO NOCTYNAETHCA TUM, LLO pO3Ta-
LLIOBAHi Y BNACHIi NNacTUHLi CNM30BOi 060MOHKM.

Bin 120- no 240-n060Boro Biky (HacTaHHs CTaTeBOi 3pi-
NOCTi) B Cr130Bil 060MNOHLi BCiX BiAiNiB TOHKOI KMLLKM 3aBEpLLY-
€TbCs hopmyBaHHs J1B3 sk 3 LeHTpamu, Tak i 6e3 LeHTpiB po3m-
HOXeHHsI. B MOpoXHiN i knyboBiN kulLKax 36inbLUyeTbC PO3MIP
Ta KinbKicTb arperoBanux JIB3, B cknapi sikux npesantotots JIB3
3 LieHTpamu pO3MHOXEHHS! (puc. 5).

Puc. 5. Kny6oBa kniwku 240-0060B0i MycKyCHOI kauku: 1 — BnacHa nnacTuHKa Crim3oBoi 060N0HKM,
2 - m’si30Ba 000n0HKa, 3 - niMmdaTMUHUIA By3nuK, 4 - andy3sHa nimdoigHa TkaHuHa.
A - imnperHauis azoTHokucnMm cpionom 3a ®ytom, x400;
b - 3a6. remaTokcuniHoM i eoauHom, X400, Leica CX100.

06roBopeHHs Ta iHTepnpeTalis NnpoBeAeHOro Aocni-
[KEHHS, NOPIBHAHHSA 3 AOCNIMKEHHAMM iHWMX BYeHUX. Cy-
YacHuit eTan JOCRIMKEHb TPABHOI CUCTEMM BU3HAYHWI TUM, LLO
3'ABNSAETLCS MOXIMUBICTb BUBYATW NPOLIECU HA KINITUHHOMY PiBHI,
a Takox B3aEMOLito OpraHiB i TKaHWH. [ns HopManbHOro goyHk-
LIOHYBaHHS | BUKOHAHHS CBOIX (hidionoriuHmx (yHKLIN - opraHu
TpaBneHHs MatoTb Byt MopdonoriyHo cdopmoBaHi. Ha ocob-
NMBY yBary 3acrnyroBye BUBYEHHS MOPAONOrii i po3BUTKY NiMco-
iIHUX CTPYKTYP OpraHiB TPaBMeHHs! MYCKYCHUX Ka4OK y BIKOBOMY
acrnekTi B HOPMi, B yMOBaX HabnvKeHNX O NPUPOJHUX, He BUKO-
PUCTOBYHOYM XOHWUX NpenapaTis Ans BakLMHaLT nTULj.

Y BITUM3HSAHIA | 3apyBixHili niTepaTypi N0 NOPIBHANBHIN
aHatomii xpebeTHMX i aHaToMii CBINCBKOI NTULi AaHi Npo ocobnu-
BOCTI AWHaMiKW BiAAINIB KLLIEYHWKA NTULY PO3Pi3HEHi | cynepey-
nmei. Bci gocnigHukv i aBTopu aHaTomii i isionorii CBicbKOI
NTULi BKA3yKTb, LU0 B Nepiog NoCTeMOPIOHANbHOMO OHTOreHe3y
3pocTaHHs opraHis WKT iige HepisHomipHo (Kotsiumbas I.Ya.,
Zhyla M.1., Piatnychko O.M., Shkodiak N.V., 2019) BctaHoBMM,
LU0 y KypyaT HanbinbLue iHTEHCUBHE 3pocTaHHs opraHis LLKT Bu-
nepexae 30iNbLUEHHS Macy Tina cnocTepiraeTbea B nepui 15
Bi6 nicns BUunynneHHs, a 3a gaHumu (Polyshchuk, SV., 1991) B
nepiog Big 30 fo 90-KeHHOro Biky Kypen.

OcHOBY IMyHHUX YTBOPEHb KULLEYHUKA CKnajae niM-
oifHa TKaHWHa, SKa B CBOEMY PO3BMTKY MOCMIBOBHO MPOXO-
AnTb 4 piBHi CTPYKTYpHOI opranisauii: ANIT — nepensysnuk
— nepsuHHUn J1IB3 — BTOpMHHMI JIB3. [Mepmm etanom €
YTBOPEHHs NIMOILHNX CKyNYeHb, LUINBHICTb PO3TaLLyBaHHS
AKX Mo nepudepii MeHLUa, HX B LEHTPI i NOKM 6e3 YiTkoi Mexi
Mix HuMK. Lle Tak 3BaHa andhysHa abo nepeaBy3nuMkoBa CTagis.
[pyrim eTanom BBaXaeTbCs NOsIBa LLiNbHKX, OKPYrioi abo oBa-
NbHOT (POPMU FpyN KIITUHHUX eNeMeHTIB, Lo opmytoTh JIB3, ski

BicHuk CyMcbKoro HauioHanbHOro arpapHoro yHisepcurteTy

NPUAHATO PO3rNSAAATU SK FOTOBHICTb NIMGOIAHOT TKAHUHW [0 iMY-
HHOTO 3axucTy opraHismy. MosBy B JIB3 repmiHaTnBHMX abo CBi-
TIuX LeHTpiB «Setory», abo «peaKkTUBHNX LEHTPIBY, LU0 36inbLuy-
I0TbCS B PO3MIpax MpW aHTUreHHIN Aii Ha OpraHiam, MPUIHATO
BBaXaTu TPETIM eTanom CTaHOBMEHHS iMyHoreHesy. YeTsepTum
€TanoMm € 3BOPOTHMIA X PO3BUTOK — 3HWUKHEHHS JIB3 npu BikoBil
iHBOMIOLiT. Ha Hawly aymKy, CTPYKTYpHO-(YHKLiOHanbHI 30HM 1B
TOHKOT KILLKM MYCKYCHUX Ka4OK iLEHTUYHI BiANOBIGHAM CTPYKTY-
pam ccasuis (Lohvinova et al., 2020). MlimcpoigHa TkaHWHa npea-
CTaBreHa peTUKyNApHUMU enemeHTamu, ManuMu i cepeaHimm ni-
mMcpoLMTaMK, NNasMaTUYHUMK KIiTUHaMK, Makpodharamu. B 3pi-
nux B3 kuwweyHuka (Batuev., 1984) Buainsie 0bigok 3 petukyns-
PHUX BOMOKOH, SiKi YyTBOPIOKTb CBOEPIAHY Kancyny i HagatoTb iM
tbopmy. JIB3 opraHiB TpaBneHHs — Lie KNITUHHI CKyM4YEHHS OKpYT-
noi abo oBanbHoi hopmu, SIKi CKNapaarTLCA 3 NETENb PETUKYNS-
PHOI TKaHWHW, YTBOPEHOI PETUKYNSPHAMM KiTUHAMM, BOMOKHaMW
i KniTMHamMK NiMgoigHOro psgy (MNiMGOLMTIB PI3HOT BENNUMHM |
CTyneHs 3pinocTi, nnasmouuTie, makpodaris) (Kajiwara et al.,
2003).

ApXiTeKTOHIKa PeTUKYNSPHUX BOMOKOH He 3aBXau OfHa-
koBa. B ogHuMX BrsiLikax BonokHa poamilLeHi no nepudepii By3-
TNUKiB, WO hOpMYE BONOKHMCTUIA 060K ciTyacToi kancynu. Lien
00igoK 3 peTUKyNsipHUX BOSIOKOH abo MOBHICTHO OTOYYE BY3MWK,
abo nepepuBaeTbCs 3 6OKy By3nuka, 0B6epHeHoro 4o enitenians-
HOrO MOKPMBY KWLWKK. B ogHin 6nswui moxe 3yctpivatucs obu-
[Ba BUAW BY3NWKIB — 3 peTuKynsipHumu obigkamm i 6e3 Hux. Pe-
TUKynsapHuiA obigok (Batuev., 1984) posrnspae sk kancyny ae-
SKUX BY3NUKiB | BBaxae, WO came 06igok Hagae BNacTuy im
topmy. JIB3 3 peTukynsipHum obigkom € MopdonoriyHo GinbLu
3pinumu. dopmyBaHHs peTukynsipHux obigkis JIB3 y cknagi Mb
cnisnagae 3 MOpPOPYHKLIOHANBHOKO 3piNiCTI0 AaHUX OpraHis.

Y pobotax (Kotsiumbas et al., 2019), (Mazurkevych &
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Khomych., 2017) Ta (Kalinovskaya., 2005) niatBepmxyeTbes, WO
iMyHHi YTBOPEHHS, ki 3abeanedytoTb cneundivHy iMyHONOriYHy
PEeaKTUBHICTb, aKTUBHO (HOPMYIOTHCA B MEPLLi TWXHI Ta MicsLi
XMTTS NOCTYMOBO, NOYMHAIOYM 3 NIMAOIAHMX CTPYKTYP CrIM30BOI
0DONOHKM OpraHiB TpaBreHHs i 3akiH4yumM niMgoigHUMK op-
raHamu BHYTPILLHBOTO CepeoBULLa OpraHiama.

3rigHo paHux (Batuev., 1984) B nimgoigHux bnsikax,
L0 NOKani3yTbCsA B AMCTaNbHUX Bigdinax knyboBoi KULLKK,
nimMaTYHi BY3nnKW po3MilLieHi B Cnu3oBin 060MOHLi Ta B ni-
[CN30BIi OCHOBI, MOPYLLYKYM LifiCHICTL M'A30BOT NNACTUHKK
Cn30BOi 000MOHKK. Taka X KapTUHa CNOCTepIraeTbes Npu ix
PO3MIiLLEHHI B ekinbka psais abo npu HasiBHOCTI Ayxe Benu-
kux By3nukis. Lli gaHi cniBnagatoTb 3 pesynbTatamu Hallnx
AOCNiAXeHb, ane He MOBHICTI. BigMiHHICTIO € Te, Wo aBTop
Haronowye Ha ocobnmsocTsax OygoBu nuile B AMCTanbHOMY
BifAINI KnyOOBOI KMWKKM, @ B LOCMIAXEHOI HaMW NTWLi, AaHi
ocobnusocTi 6ygosu B NpUCYTHI K B MOPOXHIN, TaK i B k-
60BiN knwkax. B iHWKX Bigginax NOpoXHbOI i ky6oBOT KNLIOK,
Ak ctBepaxye (Batuev., 1984) nimdoigHi By3nuku 3ansaraTb

FOMOBHWM YMHOM B TOBLLi CNN30BOT 0BONOHKK i pidLle B niac-
NN30BIN OCHOBI. 3 UMMW AaHMMW cniBnagalTb AOCHIQXEHHS
(Mazurkevych & Khomych., 2017) Ta (Kalinovskaya., 2005).
BucHoBKkM 3 npoBeaeHOro AOCHiMKEHHS i nepcnek-
TUBU NoAanbLWMUX Ppo3BiAoK Y LbOMy HanpaMKy. [udepeHui-
auist NiMOoigHMX CTPYKTYP MOPOXHBOI Ta KIyOOBOI KMLLOK Mae
0cobnmBocTi Ta BigbyBaeTbCsA B NEBHIN NOCAIAOBHOCTI. [NepLunit
eTan (5-25 fib) xapakTepuayeTbes nepesaxHum po3sutkom OJ1T;
apyrvin (25-60 pi6) — cdopmyBaHHam JIB3 Ge3 ueHTpiB Ta 3
LIEHTPaMm1 PO3MHOXEHHS; TpeTin (60-240 aib) — aKTMBHUM YTBO-
PeHHsM arperoBaHux JIB3, NosIBOKO LIEHTPIB PO3MHOXEHHS i ¢ho-
pMyBaHHAM BTOPUHHUX JIB3; ueTBepTuin (90-240 pi6) — 36inb-
LWeHHsm po3mipis JIB3 Ta nokanisawjeto maike no BCili TOBLL
BNTACHOI NNACTWUHKM CNM30BOI 0G0MOHKK, LLO NPU3BOANTL 40 Mic-
LIeBOTO PYWHYBaHHS! KMLLKOBMX 3a5103 Ta YTBOPEHHS CBOEPIAHMX
«cent». Y noganbwomy JIB3 NpoHu3yloTb M’'I30BY MAACTUHKY
CNM30BOI 0BOMOHKM Ta PO3MILLYIOTECS TAKOX Yy M'A30Bil 0Bo-
TOHLi rpynamu, BigMEXXOBaHUMU M'SI30BUMI MPOLLAPKaMK.
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Histoarchitectonics of lymphoid formations of the mucosa of the small intestine of muscy ducks

Features of morphogenesis of intestinal lymphoid structures of poultry, especially in the period from birth to the onset of
physiological maturity, when there is an intensive formation of the immune system, must be carefully considered in intensive poultry,
which determines the widespread use of biological drugs with active antigenic action. From healthy unvaccinated ducks were selected
duodenum and ileum, examined by general methods: macro-microanatomy and topography of lymphoid structures of the mucous
membrane of the small intestine, performed by Hellman method, paraffin histological sections were stained Ehrlich hematoxylin and
eosin, azure ll-eosin and impregnated with silver by Foot. Age of experimental ducks: 1, 5, 10, 15, 20, 25, 30, 60, 90, 120, 150, 180,
210 and 240 days. It is established that morpho-functional differentiation and specialization of lymphoid formations of the small intestine
has age and regional features, occurs in a certain sequence. In the mucous membrane of the duodenum and ileum of ducklings from
25 days of age in parallel with the diffuse lymphoid tissue is the formation of the reticular stroma of the lymph nodes. In the mature
(reactive) nodule, the embryonic center and the peripheral part, the mantle, which consists mainly of small lymphocytes, is clearly
distinguished. Characteristically, the number and size of nodules increases with age. The reticular network of lymph nodes, at the
same time is thinned, to its partial thinning, and further and fragmentation.

Key words: diffuse lymphoid tissue, lymphatic nodules, aggregated lymphatic nodules, lymphoid cells, duodenal, caecal and
jejunum, muscy ducks
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Y ecmammi nodaHo iHgbopmayito w000 mexHoI02iYHO20 NPOUECY WMY4YHO20 OCiMEHIHHS Kposukig (LLIO): ompumaHHs cnepmu,
OuiHKa sikocmi esikysimy ma (io20 po3eedeHHs, oujHKka mexHornozili 68e0eHHS CNEPMU y Cmamesi WIISIXU camoK Lo bynu nposedeHHi
Ha 6asi npusamHoi kponieghepmu, sika cneujaniayemscs Ha po3gederHi 2i6pUdHUX Kpocie kposnukie, a came fiHit HYPLUS. Egbekmu-
gHicmb IO 3anexums Ha cam neped 8id sskocmi 6ambKigcbk020 no2onie’s ma memody 8eedeHHs cnepmu. BaziHanbHe 88€0eHHS €
Halbinbw npocmum | HatimeHw iHeaitiHum memodom. [eped nposedenHsm LLIO ycix meapuH HEObXIOHO 06cmexumu 3 Memoio 8u-
KITO4eHHS (hi3ionoeiyHux gidxuneHnb. 3a 0 ompuMaHHs MakCuMasbHUX NOKa3HUKI8 yCix Kponuub 3anmioHioms y nepiod cmameeoi
0XOmu, CUHXPOHI3ayis Ko 0ocs2aembCsi 88eAEHHAM 20PMOHATbHUX Npenapamie Ha 0CHOBI cupO8amKu 20Ha0omponiHy XepebHux
kobun (FCXKK). EhexmugHicmb 8ukopucmanHs npenapamy eusHa4yaemscs 3a 0NOMO20K0 308HiWHBb020 0210y CMamegux opaaHie.
Lns ociveHiHHA 06upaombCs Kponuyi 3 8UPaXEHOI0 NPUNYXIO, 08albHOI0 NEMIIE, ACKPago Yep8oH020 abo 6Y3K08020 KOMTbOPY
cknadyacmicme €1u3080i 060/10HKU AKOi 006pe supaxeHa. 3HayHum ¢hakmopom 8 ycniwHocmi LLIO e subip onmumarnbHo20 4acy.
Halibinbw ehekmugHUM 3a YacoM OCIMEHIHHS He0bXiOHO nposodumu He nisHiwe Hix 3a 30-60 xgunuH nicrs OMpuUMaHHs cnepmu i
OuiHku i po3sedenHsi. OnmumanbHa cmyniHb PO38e0eHHs ChepMu 8u3HayaembCs 3a ii akicmio i 2ycmomoro. Cnepmy y KpOIukie
nodinsiomb Ha mpu munu: 2ycmy, cepedHto i pidKy. [na po3ee0eHHs 8UKOPUCMOBYIOMb PI3HOMaHIMHI PO3YUHHUKU, SIKi Maomb y
ceoeMy ckradi pedosuHU O hidmpuMaHHs eHepeemuyHo20 banaHcy chepmMamosoidie, 6yhepHi KOMNOHERMU, COfli, KOMNIEKC aH-
mubiomukie wupokoeo cnekmpy Oii ma komMnoHeHmu 0115 NidMpPUMaHHs 0CMOMUYHO20 MUCKy ma cmabini3auii kucromHocmi (pH).
[ina egedeHHs cnepmu guKkopucmosyroms cheuianiaogaHi 00HoPa308i kamemepu, nics Y020 HeobXidHe BHYMpILIHBO M’A308€ 88e-
O€eHHsI CUHMEMUYHO20 HaHonenmudy, aHanoay 2oHadomponiH-penisiHe 20pMoHy JIM-PT-nbepura dns cmumynsuii 8uxody 3pinux
AduexknimuH 3 Se4HUKi8 y cmamesi winsxu kponuyi. [ns odepxaHHs npubymkie i weudkocmi 8idmeopeHHs nozonie’s byno po3pob-
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Betyn. OCHOBHOIO PYLUIAHOK CUIO Y PO3BUTKY KponiB-
HWLTBA Ha CbOrOAHI € MacluTabHa cenekujitHa poboTa, sika OCHo-
BaHa Ha OLiHL|i Ta MaKcUMansLHOMY BUKOPUCTaHHI ANs penpoay-
Kujii CTag BUCOKO LIiHHUX MAigHMKiB-nominwyBayis. Taka MeToamka
nporpecy peanisyeTbCsl Hacamnepen 3aBOsKM BUKOPUCTAHHIO
METody LUTYYHOrO OCIMEHiHHS, TBOpLEM sKoro € [vanov
(Ostashko F. I., Pavlenko M. P., Byelikov A. A.,1999). LLUTy4He
OCIMEHIHHS CilbCbKOrocnogapChkux TBAPWH Lie OAHE 3 HanbinbLu
3HaYyLLMX Ta ePEKTUBHINX HayKOBO-TEXHIYHMX pO3poboK B 0bra-
CTi TBAPMHHMLTBA, LLO € HEBIZ'EMHOK CKMafoBO poboTH, ska
CNpsIMOBaHa Ha OTPUMaHHSI HEOOXIgHMX MOPOLHHNX | MPOAYKTMB-
HWX XapaKTepUCTUK noronie’s. Peaynbtat poboTy Ta ii echekTms-
HICTb 3anexatb Ha cam nepeq Big kBanicdikauii dhaxisus, a Takox
Bif 3abe3neyeHHs MPOMECIHAM BETEPUHAPHUM IHCTPYMEHTOM.
KriloyoBe 3HayeHHs Mae npaBunbHa OpraHisadis npouecy B 3a-
NEXHOCTI Bif BUAY TBapUHK. YCNiX BUKOHAHHS 3aBAaHb LLOAO Ha-
POLLYBaHHs! BUPOBHMLITBA NPOAYKTIB TBAPUHHWLITBA NOPSAA 3i 3Mi-
LIHEHHSM KOpMOBOi 6a3n Moxe GyTW Tifbku Npu iHTEHCUBHOMY
BUKOPUCTaHHI BioNOriYHMX MOXMMBOCTEA MATOYHOTO NOroniB's i
LiHHMX MeMiHHUX BUPOBHWKiB. Hanbinblu edekTMBHWN i WwBmp-
K1t MeTOA, NiABULLEHHS NPOAYKTUBHOCTI, Ta NOMIMLLEHHS Nopog-
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HWX | NNeMiHHUX AKOCTEN TBapWUH — Lie MakcuManbHe BUKOpUC-
TaHHS BUAATHUX CaMLLiB i CaMOK, LU0 MOXMMBO TiflbKW MNpU LLMPO-
KOMY 3aCTOCYBaHHi LUTYYHOrO OCIMEHIHHS Y CirlbCbKOMY rocmno-
Aapctsi (Studencov A.P., 1999).

OpHi€to 3 OCHOBHUX Ljine LUTYYHOTO OCIMEHIHHS Y KpOTi-
BHULTBI — MOMIMLIEHHS PenpoayKTUBHOI 34aTHOCTI Kponuka Ta
30iNbLUEHHS! KINbKICTb NOroNiB’s. BUKOPUCTaHHS LUTYYHOrO OCiMe-
HIHHS SIK IPOrPEeCHBHOTO METOAY PO3MHOXEHHSI OJHOUACHO 5K Ha
HEeBeNWKIX NpuUBaTHUX kponedepmax, Tak i Ha MacluTabHux nig-
npUeEMCTBaXx, A03BONSE 3abe3neynTi HeobXigHMI nigbip BaTbkie-
CbKMX Map, BUPOCTUTN SKICHWUIA PEMOHTHUIA MONOAHAK, 34INCHIO-
BaTW 3aX041 3 AUcnaHcepu3aLii MaTouHOro noronie's, Ta 3abes-
MeYnNTM NpaBMIbHY eKCTnyaTalilo TBapWH 3i 30epexxeHHsM ix
MPOAYKTUBHUX MOXITMBOCTEN B YMOBaX LUBWAKO 3pOCTAKYOro No-
nuTy. AKTyanbHUMK npobnemamu B rany3i KponiBHULTBa YKpaiHu
Ha CborogHi 6ynm i 3annLLaloTLCS, TEXHOMOrIA LTYYHOTO ociMe-
HIHHS | PUTMIYHOTO BiZITBOPEHHS KPOMMKIB, SIKY MOXIUBO YCMiLLHO
BUPILLMTI 3@ YMOB HaNEXHOro YTPUMaHHS, NOBHOLIHHOI rogisni,
CeneKLiiHO-NNeMiHHOI pob0oTH, Ta NPaBUIbHOMY TEXHIYHOMY Cy-
MPOBOA| OCKISTbKW NPW HU3BLKOMY PIBHI LIMX BUMOT Y rocnogapcT-
Bax, He3amnexHo Big opMm iX BNACHOCTI, [OCATTM BUCOKUX MOKa-
3HWKIB BiATBOPEHHS MpakTWyHO He Moxnueo (Norejko A. Y.,

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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2013).

LUTy4He ociMeHiHHs kponukiB 6yno po3pobneHo i Brpo-
Ba)keHO BMNPOJOBX OCTaHHIX AECATUNITb, | BCe Binblue Habupae
nonynspHOCTI He TinbkK y MaclwTabax kponedepm, a i y nigcod-
HWx rocnogapcTsax. [po Te, 3Baxaiouu Ha feski TPyAHOL, LWo
MoB’si3aHi 3 isionoriyHMMm 0coBNMBOCTAMM KPOMMKIB (HeobXia-
HICTIO NPOBOKYBaHHA OBYINALii), @ TakoX TEXHIYHOTO | MaTepiarb-
HOro 3abesneyeHHs, BCe X Taku iCHYITb HEBUPILLEHI MUTaHHS
A5 A0ro NOBHOI iHTerpaLii y rocnogapcteax 3 MOXNMBICTIO OTpU-
MaHHS MaKCUMasbHUX NOKa3HMKIB NpOAYKTMBHOCTI (Zdanovich,
S. N., Dobudko, A. N., Kostenko, A. Yu., & Hohlova, T. N., 2019;
Pecsi Tamas., 2007; V.M. Agij, F.K. Nod, N.P. Griga., 2011).

AHani3 ocTtaHHix gocnimkeHb Ta nybnikauin. Ha cbo-
TOLHI iCHYIOTb Pi3Hi TEXHIYHI i METOLONOriYHI po3pobku Loao
BMPOBaKEHHS LUTYYHOrO OCIMEHIHHS Ha BENWKMX Kporedepmax,
Ta TexHonorii Bigbopy, 36epiraHHsi i BAKOPUCTaHHS CNepmu y No-
panbLUomy. [HTeHcudikaLis BIGTBOPHOT 3AaTHOCTI KPONMKIB Npak-
TUYHO HEMOXIMBA €3 BUKOPUCTAHHS HACTYMHUX 3axogiB: CTU-
MyIsiLisi, CUHXPOHI3aLlist i BiGHOBINEHHS CTATEBOI OXOTW Ta OBYNS-
Uil Y KpOnemaTtoKk 3 BUKOPUCTAHHAM PiHOMaHITHUX METOAIB Ta
thapmakonoriyHmx npenapatis, WO BNAWBaOTb Ha onikyno- i
NIOTEOreHes B IEYHNKAX CaMOK, @ TaKOX METOZIB BiAHOBNEHHS i
akTuBauii BiATBOPHOI (yHKLji y camuis-nnigHukis (Pabat V.O.,
Vinnichuk D.T., Goncharenko I.V., Agij V.M., 2018; Lisin, V. I., &
Sushko, A. B., 2013; V.M. Agij, F.K. Nod, N.P. Griga., 2011).
Cnupatouncs Ha BEMNUKY KinMbKiCTb AOCIMKEHb, BBaXaeTbCs
GinbLU AOLiNMbHAM CNapoBYBaHHSA KpONeMaTok 3BUYaiHUX Nopia
y BiLlli 5-6 wmic, a ckopocTUrMX Y BiLli Bid 4-X MiC, KON BOHW A0-
cAraloTb He MeHLe 4-4,5 kr xuBoi Macu. B cBoto yepry camuis
MOXMMBO BUKOPWUCTOBYBATMW ANs CNapoByBaHHS Y Billi Big 56 Mi-
caui. ®i3ionorivHo y KPONWKIB NiCNs TPOX POKIB BIATBOPHA 34a-
THICTb MOMITHO 3HUXYETHCS, Y 3B’A3KY 3 YUM TEPMIH TX BUKOPUC-
TaHHS He NOBMHEH NepeBuLLYyBaTH 3-4 POKM, @ NPW IHTEHCUBHOMY
NPOMMCNOBOMY BUPOLLYYBaHHI Liel TEPMiH MOXe CKOpOYyBaTUCh
Bagivi (Norejko A. Y., 2013; Pozdnyakova, V. F., Anfimova, A. M.,
Bravilova, E. A., & Pinkus, A. 1., 2018). OTpunMaHHs BUCOKOSIKiC-
Horo GionoriyHoro mMatepiany Bif camLiB-NIigHWKIB € BaXMMBIAM
KpuTepieM ManbyTHIX BMCOKMX MOKA3HWKIB MPW BUKOPUCTaHHI
LUTY4YHOrO OCIMEHIHHS SIK B MPOMMCIIOBUX rOCNofapcTBax, Tak i B
yMOBax nneMiHHux kpornedepm. [ins sigbopy BUCOKOSKICHOI cre-
PMU BU3HAYatTb HEOOXiOHI NOKA3HMKKM SKOCTI: NeprMHHO-0inuii
abo 6invin konip, 6e3 diiandHnx 3abpyoHeHb Kanom, ceveto Ta
LUepCTIO, a TaKoX KinbkicTb eskynaTy Big 0,5 mn Ta binbLwe. Mpa-
BUIbHE PO3BEAEHHS CnepMn fo3sonse 36eperty ii edekTus-
HICTb Ha NpoTA3i 12 roauH. BukopuctaHHs BucokosikicHoro Gioro-
FYHOr0 Matepiany npu LITYYHOMY OCIMEHIHHI JO3BOMNSE 3HAYHO
3HU3WUTW BUTPATM Ta NOKPALUMTK MOKA3HWKM NNIGHOCTI Ta Npogy-
KTUBHOCTi KPONWKIB. BUKOPUCTAHHS SIKICHOT CnepmMu npu LUTYuY-
HOTO 3anmigHEHHs Takox 3abe3neyye 3HWKEHHS BUTPAT Ha yT-
PUMaHHS BEMNMKOI KifbKOCTi CamLyiB (Mpy BUKOPUCTaHHS Npupoa-
HOrO OCIMEHIHHA 1 camelib BUKOPUCTOBYETLCS Ha 4-6 camok, a
Mpu LWITYYHOMY OCIMEHIHHI cnepmMa Bif, OLHOMO CaMLsl MOXMMBO
BuKopucTaTu Ans ocimeHiHHs 30-50 camok) ( Moreva S.A., 2017,
Ekimova A.A., 2020).

3a paxyHOoK BUKOPUCTaHHS METOAMKM LUTYYHOTO 3anfig-
HEHHS y KPOMIBHWLTBI, 3rigHO AOCHiMKeHb, MOXMBO Ha 20% 3Hn-
31TV BUMYLLEHE BUOPaKYBaHHS CaMOK, Y 3B'A13KY i3 3MEHLUEHHSIM
BIPOrigHOCTI KOHTaMiHaLji NaToreHHUMM MIKpoopraHiaMamu ye-
pes eskynaT, LWo B NOAanbLLIOMY MOXe Npu3BecTu 4o besnnigas
abo abopriB. Ycnix OCIMEHIHHS B3aEMO3aneXHWiA Big 30aTHOCTI
camuLb MPUXOANTY B CTaH ecTpyca (CTaTeBoi oxotn). Ha cboro-
[OHi LIbOMY NUTaHHI0 NPUCBSIYEHa BENMKA KiNbKICTb JOCHiMKEHb Ta
nybnikayii, Lo BUBYAIOTb METOLM CTUMYASLLT CTaTEBOI OXOTU Y

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

CaMOK 3a J0NOMOrot Sk ropMOHanLHOT Tepanii, Tak i anbTepHa-
TUBHI cnocobu. OgHoYacHO BMUBYAKOTLCS (DAKTOPK, LLO BRAMBa-
I0Tb Ha AKICTb eSKynsATy y caMuiB: MeToam Binbopy GionoriyHoro
matepiany, TexHiky 30epiraHHsi, 3aMOPOXYBaHHS Ta PO3MOPOXY-
BaHHS CNepMU, YacToTy eaKonALin Ta iHwe. [JocnigkeHHs icnaH-
CbKMX BYEHUX [OBEMNM, LIO KOMMMEKTaLis camLuiB Yy HeBeruKi
rpynu 3a fekinbka roguwH Ao Bigbopy cnepmu cnpusie 36inb-
LIEeHHIO B 06'eMi iX esKkynsTy, 3 OAHOYACHUM 36iMbLUEHHSAM 403 Y
2-3 pa3sn. [locnimkeHHs paHLy3bKUX BYEHUX BU3HAYMNO, LIO
ONTUMAnbHWA CTyMiHb po3baBneHHs cnepmu cknagae 1:5, npu
AKOMY NiGBMLLYETECS SK €DEKTUBHICTb 3annigHEHHs, TaK i Kinb-
KicTb HOBOHapoaeHux kponeHsT ( Plotnikov B.G., 2010).

HeobxigHicTb ropMoHanbHOi Tepanii y KponiBHULTBI, Npu
BUKOPUCTAHHS LUTYYHOrO 3annigHeHHs, oBymoBneHe disionoriy-
HWUMKM 0COBNMBOCTAMM PENPOLYKTUBHOI CHCTEMM KponuLb. B ne-
pLUy Yepry, Yepes Te Lo, B IPUPOAHMX yMOBaX OBYNALiA y caMOK
BUHWKaE 3aBASAKN HEMPOEHOOKPUHHOTO pedriekcy, K NPOBOKY-
€TbCSA MiJ Yac KOiTyCy, Ta NPU3BOAMUTD, B CBOIO YEPTy, A0 BUKMAY
nioTeinisytodoro ropmony (/11). 3a gonomoroto gii JIT 3anycka-
€TbCS NPOLIEC 403PiBaHHA hONiKyniB Ta 00LMTIB, sike Yepe3 12
FOAMH 3aKiHYYeTHCA OBYNALieto. ToMy, BignoBIgHO NPy BUKOPUC-
TaHHI LWTYYHOrO 3annigHeHHsl, HeobXigHO NPOBOAWUTW TOPMOHa-
NbHY CTUMYNALiIO AN NPOBOKYBAHHS LITYYHOTO MPOLIECY OBYst-
uii (Lisin V.l., Sushko A.B., 2013). Cepea ropmoHanbHux npena-
paTiB 4ns CTUMynALii 4O3piBaHHS SALEKNITMH B OCHOBHOMY 3a-
crocoBytoTb = ®CI (chonikyn cTumyntotoumin ropmoH). Hitoya pe-
YOBWHa Npenapary — CMPOBATKOBWI FOHaZ0TPOMiH XepebHNX Ko-
Bun (CIKK), kit Bonogie ik ponikynocTUMYIIOKYOH, Tak i fto-
TEIHI3yI04O0I0 aKTWBHICTIO, @ TaKOX XapaKTepWU3yeTbCs MiKBUOO-
BOKO CneundiyHicTio. TOHAA0TPOMIH CTUMYIIOE PICT Ta PO3BUTKY
chonikynie y KponuLb, a TakoX NPOBOKYE CKOPOUYEHHS MaTKu, Yy
caMUiB, B CBOK Yepry, MiAcumnioe GyHKLH iHTepCTMLianbHUX Kri-
TUH Y CIM'IHUKaX, NiABULLYE CUHTE3 TECTOCTEPOHY, CnepmaTore-
Hes Ta CTaTeBy akTWUBHICTb B Linomy. Mg Yac BBeAeHHS roHafo-
TPONiHyY, BiH JOCUTb LUBWUAKO BCMOKTYETBCS Y KPOB, MPYU LIbOMY
MakcuManbHa KOHLEHTpaLis [ilo4oi PeYOBUHW Yy KPOBI Aocsra-
€TbCA Yepes 2 roauHu, Ta NigTpUMyeTbCH BNPOJOBX 6 roauH ni-
CNst 04HOPa30Boi iH'eKuii. MonepeaHiMK 4OCAImKEHHAMM BCTaHO-
BneHo, Wo goctatHbo 20 1.O. ans BHYTPILWHBEO M'S30BOrO BBE-
[EHHS Npenapary Ha Kpornemartky, B Hacrigok 4oro Ha npoTssi 48
rof Ha NOBEPXHi AEYHUKIB YTBOPIOKTLCA [03pini ALekniTuHY. Ha
CbOrOfHI pesynbTaTit X AOCTILXEHb YCNilLHO BUKOPUCTOBYOTL
Ha npakTuui (Pabat V.0., Vinnichuk D.T., Goncharenko .V., Agij
V.M., 2018). HesBaxatoun Ha Te, O METOA LUTYYHOrO OCiMe-
HIHHS 47151 LUMPOKOTO BUKOPUCTaHHSA Y CillbCbKOMY FOCMOAapCTBi
OyB 3anponoHoBaHui BYeHuM Ivanov e B 1899 poui ans niky-
BaHHsA 0e3nnigns y BUCOKOLHHUX CibCbKOrocnogapchbkux Tea-
PWH, BiH aKTUBHO BUKOPUCTOBYETLCA | B Cy4aCHOMY TBapUHHUL-
TBi. B ymMOBax sik BENMKMX rocnogapcTs, Tak i Ha ApibHMx dep-
max, LUO akT1BHO 3acTOCOBYETLCS AN MOKPALLEHHS NpogyKTH-
BHUX sikocTel TBapuH ( BPX, BiBLj, KOHI, CBMHI) Ta NnaHOBaHOro
30inbLUeHHs ix noronie’s (Studencov A.P. 1999).

MeTozuka LUTY4YHOTO OCIMEHIHHS Y KponiBHULTBI Oyna 3a-
npoBamkeHa 6nmasko 50-T pokiB TOMy, nepLui po3pobku npuc-
TOCOBaHi AMNS BMKOPUCTAHHS B yMOBaX BENMKWX kponedepm Ha-
nexatb HaykoBo-AOCNIZHOMY iHCTUTYTY XyTPOBOTO 3BipiBHULITBA
Ta kponiBHuLTBa CPCP. B LyboMy HaykoBOMY iHCTUTYTI Bynu fo-
CiKEHI OpraHi3aLiiHi NUTaHHS MO BNPOBAMKEHHIO METOAMKM Ta
po3pobiieHa TEXHOMONIS LTYYHOrO 3annigHEHHS! L0 BUKOPUCTO-
BYETHCSA 11 JOCI.

Ha cborogHi Benvika KinbkicTb myGnikawii Wwoao Bukopu-
CTaHHS WTYYHOrO 3anmnifHEHHS Y KPOMIBHULITBI HOCUTb Y3aranb-
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HEHUI Ta TEOPETUYHWI XapakTep, L& ONUCYI0Tb TEXHIKY NpoBe-
LEHHS! LUTYYHOrO 3ansigHeHHs, (POPMYBaHHS Ta CTPYKTypu3aLito
CTafa, AiarHOCTUKY CYKPOMbHOCTI, ki 3Ae6inbLIoro HanpaereHi
Ha CTaHAapTHi NOpoaK KPOMiB CirlbCbKOrocrnoAapchkoro npusHa-
ueHHst (Norejko A. Y., 2013; Moreva S. A., 2017; Pozdnyakova,
V. F., Anfimova, A. M., Bravilova, E. A., & Pinkus, A. 1., 2018).

My6nikavii Lo OLHKKM BIATBOPHOI 30aTHOCTI riGpMaHUX
KpOCIB KponiB 3 NPeACTaBneHMU JaHUMM OO BUKOPUCTAHHS
ropMOHanbHKUX peyoBuH Ponimary (aHanor ®oniroHy) y gosax 5
mn Ta CypcparoHy y [03i 3 Mn Ha TBapUHY, Ha HaLl MOMMSA He €
[OCTOBIPHAMM Ta BUKMMKAIOTb 3aNUTaHHS, LWOA0 EKOHOMIYHOT A0-
LiNbHOCTI BUKOPUCTaHHS Takux 03 npenapartis Ta CTaH TBapuH
nicns Takoi ropmoHanbHoi ctumynauii - (Zdanovich, S. N.,
Dobudko, A. N., Kostenko, A. Yu., & Hohlova, T. N., 2019). JanHi
wopno BukopuctaHHs CypdbaroHy ans iHayKuii oBynsuii y kpone-
maToK B fo3ax 0,2 Mn Ha TBapuHy NiATBEPAKEHI AOCTIDMKEHHAMM
Ha BOCbMW MpuBaTHWX Kponedepmax Ykpainm (Lisin, V. I, &
Sushko, A. B., 2013).

Mpn SOTPUMAHHI paLioHanbHOI METOAMKN BiGTBOPEHHS
KPOMUKIB, MOXIMBO [OCATHYTU 3HAYHOrO MPUPOCTY, 3a PaxyHOK
OTPUMaHHs 7 OKPOMiB Ha NpoTsi3i poky. OfHieto 3 OCHOBHUX Npu-
YWMH ONS BUKOPUCTAHHS LUTYYHOrO OCIMEHIHHS Y KPONIBHULTBI €
chisionoris TBapUH AaHOro Biky. BHacnigok Toro, Wo L TBApUHK
BYXe YyTnuBi 0o Aii pakTopiB 30BHILLHLOrO CepeaoBuLLa, arpe-
CVBHA is SKUX MOXE CYTTEBO 3HM3UTM CTATEBY i (i3NYHY aKTMB-
HICTb SiK CamLiB TaK i CamoK, iXHbOI CXMMbHOCTI 4O NapyBaHHs a
TaKoX BWHOLIYBaHHS Ta TypOOTi 3a npunnogom. 3miHa ce3oHis
TaKOX MOXE HEeraTMBHO BNIMHYTU Ha MMOBIPHICTb BariTHOCTI Ta
BMHOLLYBaHHS KPONeHsT. Y NpupoAi Kponi 3AaTHi 3HaXoauTUCh Y
CTaHi cTaTeBOi OXOTU Bif MOYATKy 3MMM 0O CEPEAMHN BECHU, Y
NITHIN nepiog Ta BOCEHW [JOCAMTM CTATEBOI OXOTW (Pi3ioNoriYHoO
BOCUTb CKNagHO. TakuM YMHOM, (DaKTUYHO EOWUHUM CNOCOBOM Ha
CbOrOAHI ANs YCYHEHHs BCix HebaxaHux obcTaBuMH Ta hakTopis
B yMOBax KponedepM, € BUKOPUCTAHHS LUTYYHOTO OCIMEHIHHS.
Llen meTo [03BONSIE SAKOMOra TOYHilLE NnaHysBaTh poboTy Ha
NigNpPUEMCTBI, 3i 3HAYHUM 3HIKEHHSIM 36UTKIB BHACMIAOK il pi3-
HOMaHITHWUX haKTOpIB NPy BiATBOPEHHI.

Bu3HayeHHs hakTopiB L0 BNAUBAIOTL HA CTATEBY aKTU-
BHICTb i IKICHi MTOKa3HWK OTPUMAHOI cnepmu, YMOB rogieni Ta yT-
PUMaHHS, NpaBun i pexuMy ekcniyatawii TBapuH, TeXHonorii op-
raHisaji i npoBefeHHs OCIMEHIHHS Ta 3acTOCYBaHHS eeKTuB-
HWX METOZIB NiKyBaHHS € OJHI€l0 3 YMOB YCMILLIHOrO OTPUMAHHS
sKkicHoro noronis’s. Bci Ui kpuTepii HEOAMIHHO MaKTb BESUKUIA
BMIMB Ha BIATBOPHY 3AATHICTb KPONWkiB sika OeanepeyHo
MnoB’si3aHa 3 GaraTonnigHiCTIo, CKOPOCNINICTHO, iIHTEHCUBHICTIO Po-
CTy CaMOK i CaMLjB, XMBO Baroto Npunnody npu BianyyeHHi Ta
oro 36epexeHicTio, a Takox cepesHbOA000BMMI MpUPOCTaMm
OTPMMAHOro NOronis’s Ha BigroAieni.

Mema po6omu - BBYEHHS BiTBOPIOBANbLHOI 30aTHOCTI
Kponemarok B yMOBax NpUBAaTHOI kponedepmu Ta NOPIBHATH pe-
3ynbTaTh NPy BUKOPUCTaHHI TOPMOHAINBHOI Tepani.

Marepian i meToau pocnigxeHb. JocnimKkeHHs NpoBO-
Avnu Ha 6asi npueaTHoI kponedepmu y 3anopisbkiii obnacri, Lo
cnewjianisyeTbCst Ha BUpOLLyBaHHi ribpuaHux kpocis HYPLUS, Ta
mae 450 ronis matoyHoro moronis'a i 20 camuis. Yci TBapuHM
YTPUMYBAnICb B OCHALLEHOMY, 10Ope BEHTUNbOBAHOMY NpUMi-
LLEeHHi, y creLianisoBaHuX KniTkax, 3i 36anaHcoBaHUM paLioHOM,
KM cchopmyBanu 3 ypaxyBaHHsIM NoTped KoxHoi GionoriyHoi
rpynu KPOMMKIB Ta CNPSIMOBAHI Ha iIHTEHCUBHE BUPOLLYBaHHS NPo-
[YKTUBHOTMO 6aTbKIBCHKOrO MOronis'd, 3 MOCTiHAM AOCTYNOM A0
MUTHOI BOAM. 3riAHO 3 TEXHOMOTIEID YTPUMAHHS!, B NPUMILLEHHSIX
nigTpUMyBanu NOCTiMHWIA TemnepaTypHuin pexum 20-23 C, Ta
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CBITNOBMI [eHb JOPiBHIOBAB 12 roamH.

[JocnigxeHHs nepenbayanu anpobaljio y rocnoaapcTsi
TEXHONOTYHMX NpoLeciB Biabopy, OLiHKW, ONTUMArbHOrO CTy-
MEeHs PO3BEAEHHS CNepMu, KinbKiCTb pasoBOl CNepMO-403un A4S
MoaanbLUOro ii BUKOPUCTaHHS!, 3aCTOCYBaHHS bionoriYHo-aKTMB-
HWX NpenaparTiB Ta FOPMOHIB ANs iHAYKLiT 0BYNALii y KponemaTok
3 MeTo0 iHTeHcudikaLlii ix BIGTBOPHOI 30aTHOCTI, @ TaKOX BU3Ha-
YeHHS ONTUMArbHOT NO3WLT 4115 YHUKHEHHS TPaBMYBaHHS Yu an-
CKOMCOPTY NMpW NPOBeAEHHI OCIMeHiHHA. [Ins WTY4YHOro ocime-
HiHHS Bynu BigibpaHi KniHiYHO 3[OPOBI TBAPUHU - CaMuLj, LLO Bi-
AnNoBiganu HacTynHUM napameTpam: Bik Big 120 aib, po3BuHyTi
cTaTeBi opraHu, Jobpa BroaoBaHiCTh, u1Ba Bara Big 3,5 Kr Ta Bi-
OCYTHICTb 30BHILUHIX O3HAK 3aXBOPOBaHb, - CaMLji B CBOI Yepry
Oynu BikoM Bif, 7 MicALB Ta Baro Big 5 Kr, (PYHKLIOHANBHO ak-
TUBHI WWOA0 camuLi. TBapuHu Bynn posgineHi Ha [Bi rOMOreHHi
rpyn no 25 camuupb y KOXHIA. Y nepLuii gocnigHin rpyni Bynm
BMKOPUCTaHI Ba ropMoHanbHUX npenapati: ®oniroH (ans cm-
mynauii oynauii y gosi 40 ME Ha ogry TBapuHy) Ta CypdaroH
(chonikyn cTumyntotO4mMiA FOpMOH y J03i 0,2 MIT Ha TBapuHy), a y
APYrin pocnigHin rpyni 4na cTuMynsuii oBynsLii BUKOPUCTOBY-
Banu npenapat CeproH 500 (y gosi 50 ME Ha ogHy TBapuHy) a
ANs CTUMYNAUiT donikyniB Takox BukopucToyanm CypdaroH y
aHanoriyHi Ao3i NOPIBHAHO 3 NepLUOLO rpynoto. Npenapaty goc-
nigHUM TBap“Ha BBOAMIMM O4HOPA30BO, 3a AOMOMOrOK BHYTPILL-
HbO M'SI30BMX iH'ekUiit. 3a 48 roguH nepea WO camuup B 060X
rpynax ornsgany Ha nposiB 03HaK ctaTeBoi OXOTW. [licns Hapo-
[PKEHHS! KPONEHsIT Oynu NpoBeAeHi AOCHIMKEHHS iX AKICHUX Ta Ki-
MNbKICHUX XapaKkTepucTuK. [Ins nopiBHAHHA OCigXYBaHWX Noka-
3HWKIB Ta IXHIX MK rpynoBUX Pi3HWLb BUKOPUCTOBYBanu T — Kpu-
Tepin CT'logeHTa, a pesynbTaT BBaxanu BIpOrigHUM micns
p<0,05. Y Tabnuui nNpUAHATI Taki YMOBHI MO3HAYEHHS:
*-p<0,05,**.

Pe3ynbTaTi Ta 06roBopeHHs. Y KpONiBHULTBI iCHYE Ae-
Kiflbka OCHOBHWX TEXHOMONIN, A0 SKMX BiHOCUTLCS LiNbHI (Ha 7-
14 peHb nicns nonepezHix NONOriB) Ta Ha MiB WinbHi okponu (Ha
18-21 peHb nicna nonepeHix nonoris). Ans HeLONYLWEHHS LWBK-
[KOTO BUCHaXXEHHSI CaMOK Ta MaKCUMasbHOro 36epexeHHs noro-
nig'ss 6yno BMpiLLEHO 3QiNCHIOBATY LUTYYHE OCIMEHIHHS Y rocno-
AapcTsi Ha 18 geHb nicns nonepegHix nonorie. Mpynu TBapuH
cthopmyBanu 3 50 camuup Nicns NepLUoro BAarnoro okpony. 3a
TKOEHb 0 OCIMEHIHHS CaMOK B0 CyTTEBO 3HIXKEHI BTPYYaHHS,
AKi MOrnW 6 BUKNMKaTV CTPEC Y KPOMUL, 3@ BUHATKOM TUX, LIO
CTUMyNIoBaNK OYHKL0 BiGTBOPEHHS, Ta BKNtoyanu B cebe:

1. 36inbLUEHHS CBITNOBOrO JHS — 3MiHa Nporpamm OcBi-
TNEeHHs 3 12-Tu Ha 16-TOAWNHHWIA CBITIIOBUI OEHD.

2. 36inbLueHHst HOPMU rofyBaHHS 3a 7 JHIB 0 LUTYYHOrO
OCIMEHIHHS.

3. Bitaminisayis — gogaBaHHs 4o BOAM NiABULLEHMX 03
BiTaMiHy E.

4. CvHXpOHi3aLjs cTaTeBOi 0XOTW - B/M BBEAEHHS rop-
MOoHy «®oniroH» Ta «CeproH» 3a 48 roguHn SO OCIMEHIHHS B J0-
3ax 40 ME ta 50 ME BignoBigHo 3 MeToto CTuMynsLii donikyns-
PHOrO [03piBaHHS.

Y A€Hb LITYYHOO OCIMEHIHHS Y camLiB OyB npoBedeHui
BinGip cnepmu, 3 ouiHKOM Ti AKkOCTi Ta ii po3sefeHHs. 36ip esky-
NATY MPOBOAUIM 3 BUKOPUCTAHHSM LUTYYHOI BariHu, Ky 3anpas-
nsnu rapsyoto Bogoto Temnepatypoto 55-60 C. Mepen sukopuc-
TaHHAM [0 LITYYHOI BariHW NpuegHanu cnewjanbHi cknsHi dna-
KOHM (CnepMo npuiAMavi), WO BUKOPUCTOBYIOTLCS [N KOXHOMO
camus OKpeMmo, nicns Yoro 3MacTUnu BaseniHoM Ans 3HWKEHHS!
TpaBmartu3alii (Puc. 1).
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Puc.1 LLTyyHa BariHa 3 0BHOPA30BMM CKMSHM CNIEPMO NpUAMaYeMm

Binbip cnepmu BinbyBaeTbCs 3a 4ONOMOrOK MiACaaHNX
camuis, y SKuUX BIACYTHIN pedpnekc cagku. I1icns B3aTTa cnepmu
CMepMOonpuiMaY NepeHocsTb B abopaTopHe NPUMILLEHHS 3 Te-
MnepaTypoio He Hikye 25 C. [ins 30epexeHHs aKocTi cnepmu i
BUKOHAHHS! BCIX HEOOXiAHMX BUMOT acenTuku Ta aHTUCEeNTUKM,

naboparopis kponedepmu obrnagHaHa HeobXigHUM HaCTyMHUM
3abe3neyeHHsaM: MIiKpOCKON, CTOMMK 3 NiAirpiBoM, nineTka 3 0O4HO-
pa30BUMU HacaKkaMm, OGHOPA30BI LUMPULM ANs 3pY4HOCTI Y f0-
3yBaHHi po34nHHMKa (Puc. 2).

Puc.2 06nanHaHé nabopatopist Ans OLiHKM SKOCTi cnepmm

OujiHka sKoCTi cnepmu NPOBOAWNACH B HACTYNHI eTanu:

1. OuiHI0BaHHS HEPO3BEAEHOI cnepMu Npu 3BiNbLUEHHI
mikpockona 1: 100.

2. OuiHtoBaHHs po3baBneHoi cnepmi KOKHOMO Camus Npu
30inbLueHHi Mikpockona 1: 200 MeTogom po3gaeneHoi kpansi.

3. OuiHoBaHHSA po3baBneHoi cnepmu Big 3 camuiB (3mi-
LaHa), 3 HAHECEHHSAM TPbOX Kpanerb Ha NpeaMeTHe CKI1o.

4. PesynbTaTi OLUiHKK CNEPMU 3aHOCUAN B iHAMBIAYanbHY
KapTky camug.

CTyniHb po3BEAEHHS CEpMU 3anexuTb Bif, i OLiHKY i po-
3baBnseTbes 3rigHo skocTi: rycty B 10 pasis (1: 9), cepeaHio B 8
(1:7) i pioky B 5 pasi (1: 4).

[na po3sefeHHs cnepmu BUKOPUCTOBYBANM cneLjaniso-
BaHUIA PO3YMHHUK Y cknagi sikoro: rmikokon — 1,7 1, EATA-0,8 T,
BikapboHaTt HaTpito - 0,2 r, nonisiHinoBuiA cnupT = 1 T, XOBTOK
CBIKOrO Kypsvoro s — 5 mn, Boga auctunbosada — 100 mn.

Bigomo, Lo cTaTeBa cuctema y KponemaTok Mae aHaTo-
Mi4Hi 0COBNMBOCTI, SKi XapaKTEPN3YIOTLCA HASBHICTHO NOABINHOT

BicHuk CymMcbKOro HauioHanbHOro arpapHoro yHiBepcuTety

MaTku (Y K BigCyTHe Tino i € ABa porv Ta ABi LWUMAKK), TOMY
BariTHICTb MOXe nepebiratn y 06uaeox abo y 0AHOMY 3 HUX, WO
Ma€ BENWKUI BB Ha BiATBOPIOBaNbHY 30aTHICTb TBApWH. B Ha-
CrigoK Liei 0co6nMBOCTI  ANS YCMILUHOTO LUTYYHOTO OCIMEHIHHS
cnepmy HeobxigHo BBOAUTW Be3nocepenHbO B LUMIAKY MaTKM.

Mepen noyaTkoM oCiMeHiHHs ©yB NPOBEAEHWIA 30BHILLHIN
OrNsif CTATEeBMX OPraHiB CaMoK Ta BidyanbHo [jaHa OLiHKa roToB-
HOCTI camuub [0 3annigHeHHs. [laBaTh OUiHKY rOTOBHOCTI Kpo-
NWLUb [0 MOKPUTTS 3a CTAHOM 30BHILLUHIX CTaTEBWX OpraHiB byno
3anponoHoBaHo Borsuk (1945). Hum Byna po3pobneHa i 3anpo-
noHoBaHa N'aTnbanbHa cucTema OLiHKM Liboro cTaHy. [ins Bu3Ha-
YeHHS CTYNEHs FOTOBHOCTI CaMK 0 MOKPUTTS 3a LM Criocobom,
Cnif, HATMCKAKYM Ha YEPEBHMIA KyT CTATEBOI LUiNMHW, POSKPUTY i
Mig yac ornsigy TBapuH 6yno 3'COBaHo, WO BCi NigAOCNiaHi ca-
MKM 6ynu roToBi 1O NOKPUTTS, Ta Manu oujHKy Bia 3 fo 5 6anis 3
BiANOBIAHUM KonbopoM netni (Tabnmus 1).
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Tabnuys 1.

Bun3HayeHHs roTOBHOCTI KpONnemaTok [0 napyBaHHs

Ipynu camok ®opma netni Konip netni OuiHka
| 7 OBarbHa, KyT MPaKTU4YHO He Bi3yanisyeTbes, BigMIYatoTbCs CKINaaKM CIN30BOi FckpaBo-4epBOHa, KYT YEPBOHMIA 4
18 [punyxna, cknagyacTicTb CM30BOI Pi3KO BUPaKEHA, KYT BiACYTHIN ByskoBa (hioneToBa) 5
8 [JeLwo 36inbLueHa y HUKHINA YacTUHI kyTa YepBoHa, kyT Ginuit 3
Il 10 OBarbHa, KyT MPaKTU4YHO He Bi3yanisyeTbes, BigMIYatoTbCs CKNaaKM CIN30BOI FckpaBo-4epBOHa, KYT YEPBOHMIA 4
7 IMpunyxna, cknagyacTicTb CIU30BOI Pi3KO BUPaXeHa, KYT BIACYTHIM Byskosa (cpioneTosa) 5

[ns wTy4HOro ociMeHiHHS Bigbupanu camok 3 OLHKO
CTaTeBWX OpraHiB Big 3 [0 5 6aniB, y SKuX BipOrigHICTb YCMiLLHOI

BariTHoCTi Hamsuwwa (Puc. 3).

Puc 3. Cratesi opraHn camuub nepes ociMeHiHHaM: A- ouiHka 5, b- oujHka 4

MMicna cpikcaLlii camku 3a Byxa, X0JIKy Ta Kpyn, NpoBoANUIM
OCIMEHIHHS 3 BUKOPUCTAHHSM CreLjianbHoro Wnpuua 3 ogHopa-
30BMM KaTeTepoM, SKWA 3MIHIOBABCS NiCNs KOXHOI camku. [ns
OCIMEHIHHS KPONMLb BUKOPUCTOBYBANW KaTeTepu, KUMKW 3annig-
HIOIOTb OBeLb. 3BYXeHuiA KiHelpb kaTeTepa obpisanu kiHeup (2
CM) Ta 3irHynu nig kytom 45°. [ani B wnpuy Habupanu 0,5 mn

po3BefeHoi crnepmu i BBOAWNK y nixsy. Katetep wnpuua BBO-
JWINI Ha BCIO OTO AOBXMHY i 3 HATUCKAHHAM MOPLUHS BUNMBanu
cnepmy Yy nixsy. Bigpa3sy nicns BBe4eHHS cnepmu 34iNCHI0BaNM
iH'eKLil0 TOpMOHY «CypdparoHy» B fosi 0,2 mn, Ans cTumynsuii
osynauii (Puc.4).

Puc 4. TexHika LUTY4HOrO OCIMEHIHHS

Micns ociMeHiHHS camuLib MOBepTanu y KNiTky i 3aHocunu
[aHHi (maty i Homep camus) y ocoboBy kapTky. TpuBanicTb Bari-
THOCTI y kponematok cknapae 30-32 gHi. 3a3Buvaii, moyaTok
OKpony HacTynae Ha 31 AeHb Micns NPOBEAEHHS WTYYHOrO 3ansii-
BHeHHs1. [N cMHXpOHi3aLii okponiB B 060X rpynax 3a OAuH feHb,

MU BUKOPUCTOBYBanH iH'ekLito OkcutoumHy y aosi 0,5 mn Ha ca-
MULLO (41191 TUX CaMUMLb SIKi CaMOCTINHO He Hapoawunn). Iicns no-
noris, 6yno NpoBegeHO KMiHIYHWIA OrNAg KPOnuL Ta KPOMEHST.
EdekTuBHICTL 3aCTOCYBaAHHS LUTYYHOrO OCIMEHIHHS B YMOBax
npuBaTHOI kponedepmm B 3anopiabkiit 0bnacTi, npeAcTaBneHa B
Tabnuui 2.

Tabnuys 2.

EdheKTMBHICTb WTYYHOTO OCIMEHIHHA NpKM 3aCTOCYBaHHA ropmMoHanbHoi Tepanii (n =25, X+ SD)

MNoxkasHuku echektnBHocTi WO (5 cepiid) | rpyna Il rpyna

IMokpuTO Camok 25 25
3 . 22,8+1,32 20 +1,67

HWX OKponmunocs ( B cepeHbOMY 3a 5 cepiit) (90 %) (80 %)

o . 9,68 1,52 8,16 £0,92
KinbkicTb KporeHsiT 3a BCiMa HOBOHAPOLKEHUMM

o 8,84 £1,19 752094
KinbkicTb 3a X1UBUMIU HOBOHAPOLLKEHUMM

Mpumimka: * P> 0,05; y nopiHsHHI MiX epynamu
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AHani3 oTpUMaHux pe3ynbTaTiB MoKasye, Lo BUKOPUC-
TaHHa npenapatis ®onirony Ta CypdaroHy (neplia gocnigHa
rpyn) 3abesneyye eHeKTUBHICTb LUTYYHOTO OCIMEHIHHS B Mexax
90 % (22,8 £ 1,32 B cepeHbOMY 3a 5 OCIMEHiHB), MU LbOMY
cepeaHe 3HaueHHs npunnody aopisHioe 9,68 + 1,52 kponeHAT Ha
CaMKy, MOKa3HUK XWBMX HOBOHapOmXeHuX cknas 8,84 + 1,19.
EcbekTUBHICTb 3aCTOCOBYBAHHS A1S1 LUTYYHOTO OCIMEHIHHA MOoC-
nigosHo npenapartis Ceprox 500 Ta CypcoroH (gpyra gocnigHa
rpyna) cknana 80% (20 +1,67 B cepegHbOMy 3a 5 OCIMEHIHB),
noKasHWKW npunnogy AopisHioBanu - 8,16 + 0,92 kponeHaT Ha
CamKy, MOKA3HWK XMBMX HOBOHAPOMKEHMX CKNaB BiAMOBIgHO
7,52 +0,94.

Tak1M YMHOM, 3aCTOCYBAHHS 4151 LUTYYHOTO 3annigHEHHS
kponuub npenapartis ®oniroH ( fo3a 40 ME Ha ogHy TBapuHy) Ta

CypdoroH (nosa 0,2 Mn Ha TBapuHy) GinbL eheKTUBHO, HiX BBE-
AeHHs camuuam kponis Ceprony 500 ( fosa 50 ME Ha opHy TBa-
puHy) Ta CypcoroHy (aosa 0,2 Mn Ha TBapuHY).

BucHoBku:

1.MeToAOM LUTYYHOTO OCIMEHIHHS MOXNMBO 3annigHNTH
OinbLUy KinbKiCTb CAMOK 33 OAUH AeHb, | BUKMOYNTW MMOBIPHI po3-
MOBCHOMKEHHS 3aXBOPIOBAHb Y Mexax kponedepmu.

2. TexHonorisi OCIMEHiHHSI 4O3BONSAE 3iICHIOBATH edek-
TUBHMI 06K CTaHy CTaga NPOLYKTMBHUX KPOMIB i WOro CTpyk-
Typy.

3. Mpu BuKkopucTaHHi npenapatis ®onniroH y 4osi 40 ME
Ha ofHy TBapuHy 3a 48 roauH o ocimeHiHHs | CypdaroHy y foai
0,2 Mn Ha TBapWHy AN iHAYKLiT 0BYNALji NiCns OCIMEHIHHA MOX-
NMBO AOCSITU BUCOKMX MOKA3HMKIB | OTPMMATM BUCOKIN BUXid 300-

POBUX KPOJEHAT.
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Determination of the reproductive capacity of rabbits of hybrid crosses when using artificial insemination in combi-
nation with hormone therapy in a private rabbit farm

The article provides an information on the technological process of artificial insemination of rabbits: obtaining sperm, evaluating
the quality of ejaculate and its breeding, evaluation of technologies for the introduction of sperm into the genital tract of females that
were carried out on the basis of a private rabbit farm, specializing in breeding hybrid rabbits, namely HYPLUS lines. The effectiveness
of artificial insemination depends on the quality of the parent stock and the method of semen administration. Vaginal injection is the
simplest and least invasive method. Before artificial insemination, all animals should be inspected to avoid physiological abnormalities.
In order to obtain maximum performance, all rabbits are fertilized during the period of sexual hunting, synchronization of which is
achieved by the introduction of hormonal preparations based on the serum of gonadotropin foal mares (GSHK). The effectiveness of
the drug is determined by an external examination of the genitals. For fertilization, rabbits with a pronounced swollen, oval loop, bright
red or lilac color, the foldability of the mucous membrane of which is well expressed are selected. A significant factor in the success of
artificial insemination is the choice of the optimal time. The most effective time of fertilization should be performed no later than 30-60
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minutes after receiving semen for evaluation and breeding. The optimum degree of sperm breeding is determined by its quality and
density. Rabbit semen is divided into three types: thick, medium and rare. Various solvents are used for dilution, which include sub-
stances to maintain the energy balance of sperm, buffer components, salts, a broad spectrum of antibiotics, and components to main-
tain osmotic pressure and acid stabilization (pH). Specialized disposable catheters are used for semen administration, followed by the
intramuscular administration of a synthetic nanopeptide, an analogue of gonadotropin-releasing hormone LH-RT-luliberin, to stimulate
the exit of mature ovarium from the ovaries into the reproductive tract. The most effective reproduction technique was developed using
the Foligon and Surfagon hormonal drugs for optimal profitability and rate of reproduction of rabbit, and the use of semi-dense birth for
maximum efficiency and to prevent rabbit depletion.
Key words: rabbits, sperm, surfagon, sergon, folligon, lactating females
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B cmammi euknadeni pesynbmamu MOHimopuHay macmumy kopie y Cymcbkili obnacmi. Macmum, cnpuyuHeHul iHgekyiti-
Humu 36ydHuKamu, 00ci 8eaxaemscs 32ybHUM 01151 MOMIOYHUX MBapUH, 8niugae Ha ix dobpobym, a makoxX Hece 8€1UYE3HI eKOHOMIYHI
36UMKU MOIOYHIU 2anysi yepes 3HWKEeHHs npodykmusHOCMIi ma 36inbWeHHs 8UbpaKysaHHs.

[HocnidxeHHs nposodunu Ha MonoyHux pepmax Cymenkoi obnacmi. Mpoyedypu nogodxeHHs 3 meapuHamu 8 pamkax Aoci-
OxeHHs bynu 3ameepdxeHi Komimemom 3 emuku CyMCbK020 HauioHanbHO20 agpapHoz20 yHigepcumemy. T8apuH ympumyoms y
ginbHUX cmitinax. [oiHHs ei0bysaembcss mpudi Ha OeHb. [ocniou nposodunu Ha koposeax y 1-5 nakmauil, wo Hanexanu 0o cmada
20/1WMUHCBKOT NopodU 8€s1uKoi pozamoi xydobu.

B pe3ynbmami nposedeHHs docnidxeHb 6y10 8CMaHOBIEHO, WO CybKniHiYHi hopmu Macmumy y MOOYHUX 2ocnodapcmea
gusenamMbCs Habazamo yacmiwe, HiX KiHIYHI. 3aX80pro8aHHs Kopie Ha CyOKMIHIYHUL Macmum KOHMPOMeanu 3a Kifibkicmio co-
mamuyHux knimuk (KCK) y monoyi. Hatlvacmiwe koposu ypaxytombcsi Ha cybkniHiqHul macmum (CM) y nepwi micaui nicris ome-
JIEHHS Yepe3 BUHUKHEHHSI (Di3ionoeiyHo20 cmpecy y meapuHu. 3axeoprosaHHs NOCMYyno8o 3MeHWYymbCA hid KiHeub nepiody nak-
mauii i 3Hosy 8uHuUKae peyudus 8 nepiod 3anycky. O0HaK y 300p0BUX KOpI8 KirbKiCmb cOMamuYHUX KiimuH 8 MOJoui MOXe Konuga-
mucs npoms2om 8cb020 nepiody makmauii 8 mexax ¢hizionozaiyHoi Hopmu. Y xeopux meapuH KCK pisko 36inbwyemscs i MoXe nepe-
xodumu macmum 3 CybKniHIYHOT hopMU y KITiHIYHY Yepe3 HeHalaHHS C80EYaCHO20 JTiKy8aHHSI.

IMpu npogederHi MoHIMopuHay Macmumy pi3Hoi ghopmu y kopie 8 2ocnodapcmeax CyMchbKoi 0bnacmi 8CmaHO8eHo, Wo cy-
bkniHiyHa chopma macmumy OiazHocmyeanack Yacmilie Hix KniHidHa y Cymcbkomy palioni Ha 33,4 %, y JlebeduHcbkomy —Ha 17,8 %;
y KoHomoncbkomy — Ha 45,4 %; y LlocmkiHcekomy — Ha 42,8 %; y PomeHcbkomy — Ha 34,3 %; y Oxmupcskomy — Ha 21,9 %. Bcma-
HOBIIEHO, WO NiK PO3BUMKY CybKIiHIYHO20 Macmumy npuxodumbcs Ha 7-10 doby 3ananeHHs i nogepmaemscsi 00 NOYaMKOBUX 3Ha-
yeHb 3a d8a MUXHI. 3a pe3yemamamu 8U3Ha4YeHHs1 OCHOBHO20 CK1ady MIKpoIopU y MOMOUi KOpie 8CMaHOBIIEHO, WO OCHOBHUMU
36ydHuKamu cybkniHiyHo20 Macmumy e S. agalactiae (20 %), S aureus (17 %), S. epidermidis (15 %), E. fecalis (12 %), E. coli (10 %),
Mycoplasma spp. (8 %), epubu Candida (7 %) ma acouitiosaHa mikpochriopa (11 %).

Knroyoei cnoea: koposu, cybkniHiYHUG Macmum, KniHidHUG Macmum, 36YOHUKU CybKMIHIYHO20 Macmumy, nakmaujs.

DOI: https://doi.org/10.32845/bsnau.vet.2021.1.7

Betyn. MacTut, cnpuunHeHnin iHdekuinHumm 36yaHu-
kaMmu, JOCi BBAXAETbCS 3ryOHUM [ MOMOYHWUX TBAPUH, BNNNBAE
Ha ix JobpobyT, a TaKoX Hece EKOHOMIYHO BENNYE3HI 30UTKM MO-
NOYHIN ranysi Yepes 3HKEHHS NPOLYKTUBHOCTI Ta 3BinbLUeHHS
BinOpakyBaHHsl. MacTuT Benukoi poratoi Xyaotu - Lie 3ananeHHs
MOMOYHMX 3ar03 (BUMEHI) Benukoi poratoi Xxygobu B GinbLiocTi
BMMaaKiB cnpuinHeHe bakTepianbHumK 36yaHUKamy,. 3BuyaiiHa
piarHocTuKa fpyHTYETbCA Ha PO3ni3HaBaHHi KMiHIYHOT Ta CyOKniHi-
YHOI hopmax 3axBOpoBaHHs. Lle Migkpecntoe BaXnuBiCTb paH-
HbOI Ta LWBMAKOI iaeHTUdIKaLT / BUSBNEHHS €TIONOrMYHWX areHTiB
Ha piBHI chepmu, Ans SKoi po3pobneHo Aekinbka AiarHOCTUYHUX
METOZWK. ICHye Barato NpUYmH, siki CNPUAKOTL BUHUKHEHHIO Ta Mo-
LUMPEHHI0 MaCTUTY Y rOCMOAApCTBax Ceped MOMOYHOMO CTaja.
He HanexHWin CaHITapHWA CTaH NPUMILLEHb Ta HEXTYBAHHS Mpo-
BEeJEeHHAM CaHalii BUM'S neped AOIHHAM MOXe noLUMptoBaTH
30yaHvkiB MacTuTy y ctagi. [lesiHdekuis foinsHnx anapartis Ta
obnagHaHHs TakoX Mae Baxnmee 3Ha4eHHs. CBoevyacHa AiarHo-
CTUKa Ta Tepanisi cyoKkniHiYHOro MacTUTy y TBapuH B rocnogapc-
TBaX 3MEHLLYE PU3MK MOLLIMPEHHS LIbOrO 3aXBOPIOBAHHS.

AHani3 ocTaHHix gocnimxeHb Ta nybnikauin. Mactut
- Lie xBopoba, sika Mae BenukuiA BB Ha 4oBpobyT TBapuH. Ta-
KOX Lie HEeraTWBHO No3HayaeTbes Ha npubyTkax epmepis i mpu-
3BOAMTb 10 BEMUKUX BTPAT BUPOOHWLTBA B MOMOYHOMY CEKTOPI
B ycboMy cBiTi (Bardhan, 2013; Sinha et al., 2014).

MacTtut Benukoi poratoi Xygobu - Lie 3ananeHHs Mooy-
HWX 3an03 (iHTpamMaMMapHe 3ananeHHs) y Kopis. 3axBOpIOBaHHS
CMPUYMHEHNIA B OCHOBHOMY BakTepianbHUMK iHeKLisMu, | Ha ni-
AcTaBi enigemionorii Nigpo3ainseTsCa Ha ABa TUMK: KOHTario3HWN
MacTUT i MacTUT, BUKMKaHWUIA HAKTEPIAAMM 3 HABKOMMULLHLOIO Ce-
pegosula (Das et al., 2018). MepLumii BUKNUKAETHCS 3apasHAMM

BicHuk CymcbKOro HaLjioHanbHOro arpapHoro yHiBepcuTeTy

BakTepiamu, B Tomy umcni S. aureus, Streptococcus agalactiae
(S. agalactiae) i Mycoplasma spp. ki nepegaroTbes Big iHiko-
BaHOI KOPOBW 300POBIl KOPOBI 3a3BMyail Mifg Yac AOiHHS Yepes
PYKW, PYLLIHMKK abo JOiNbHWA anapar, Sikuii fie ik peaepsyap Ans
OakTepit. | HaBNaKK, EKONOTYHMIA MACTUT BUKMUKAETLCA OaKTepi-
AMW, K MOLIMPIOKOTLCS B OCHOBHOMY 32 MexXamil AO0iNbHOro
3any, 10670 6akTepii-36yaHMKW NOTPaNNAOTb 3 HABKOMULIHBOMO
cepegoBuLa. [ns HUX NpUpoaHiM cy6CcTpaToOM PO3MHOXEHHS €
nigcTunka, IPyHT, rHiln, dekanii i Boga (Halasa et al., 2007).

Mactut Benukoi poratoi Xyaobu npu3eoanTb Ao 36inb-
LIEHHS BUTPAT Ha OTPUMaHHS MOJIOKa B TOMY, LLIO CTOCYETbCS BY-
pobHMLTBA MOMOKa. BirbLu TOrO, Lie Takox HeraTWBHO BMMBaE
Ha CKrnaj MOroKa, a Takox Ha Woro ujHHicTb (Kalinska et al.,
2017). MacTut B 3HaYHii Mipi 3anexuTb Bif METOLIB NiKyBaHHS;
i, TaKUM YMHOM, BUMarae Oinbll JOCKOHANMUX TEXHIYHMX i Gionori-
YHWUX METOZIB, @ TaKOX BIAMOBIAHWX 3a0X04eHb i cTumynis. dep-
Mepy Ta BeTepuHapHi nikapi NOBWHHI NpaLioBaTy BignoBigHO A0
OCILLiAHMX IHCTPYKLiM MO BUKOPUCTAHHIO 0O0B'A3KOBMX MPOTUMIK-
pobHux 3acobis (Klaas and Zadoks 2018). MpoTsirom 0CTaHHLOro
CTONITTA 6YNW KOCATHYTI 3HaYHi ycnixu B 6opoTh6i 3 MacTUTOM;
arne Yepes MiHNMBY AMHAMIKy nonynsji, CTPyKTypy cTaaa i GinbLu
CyBOpUX CTaHOapTIB NepepobHUKIB, MAacTUT CTa€ CKMagHOK XBO-
pOBOH) | 3aNMLLAETLCS TONIOBHOK NPOBNEMOK MOMOYHOI NPOMK-
€noBocTi. TakuM YMHOM, HeobXigHi noganbLUi AOCTIMKEHHS! B Ll
obnacri (Ruegg, 2017).

Mactut y Benukoi poraToi Xyfobu € BaxnmBoK eKOHOMI-
YHOl nmpobnemod B ycbOMy CBITi, Bkmtovatoun Kanapy
(Aghamohammadi et al., 2018), Himeuuuny (Hamann, 2001),
CnonyyeHe KoponisctBo (Bennett et al., 1999), Hinepnanam
(Hogeveen et al., 2011) i Cnonyyeni LLUTatn Amepuku (Hadrich et

45

Cepis «BetepuHapHa meaguupHay, Bunyck 1 (52), 2021


mailto:yaroslavusvet@gmail.com

al., 2018). Mactut Benukoi poratoi Xyao6u nos's3aHuii 3i LWoaeH-
Hoto BTpaToto Big 1,0 40 2,5 kr MOMNoKa NPOTArOM MepLUKX ABOX
TWXHIB Nicns noyatky i 3aranbHoi Tpatoio Big 110 fo 552 kr npo-
TArOM BCi€l NnakTaljii B 3aneXHOCTi Bif KifbKOCTi i Yacy BMHMK-
HeHHsl. MacTuT Takox Mae TpuBanuin BNIMB Ha HadOl, OCKINbKM
KOPOBM He BifHOBITIOKOTb CBIl NIKOBWIA YAl B peLuTy nakTauii. He-
3Ba)Xaloum Ha pisHi NepesoBi METOAW YNPaBIiHHA PO3BEAEHHAM
BENUKOI poraTtoi Xyfobu B MOMOYHOMY CEKTOpI, MacTuT i 3apa3
3aNMLLIaETLCS CEPNO3HOLD XBOPODOHD | OLHIEHD 3 OCHOBHUX EKOHO-
Mi4HMX Npobnem dyepMepiB i BMACHWKIB MOMOYHWX FOCMOAAPCTB.
Kpim TOro, CNOXuWBaHHS MOIOKa, YPaKEHOr0 MacTUTOM, MOXE
OyTu WKIBNMBIM ANS NIOAMHK, OCKINBKY NATOreHu, CTiMki 40 Npo-
TUMIKpOBHUX npenapartis, MOXYTb nepefaBaTUCs Yepe3 3apa-
XEHe HenacTepu3oBaHe MOMOKO; OTXeE, Lie TAaKoX Cepio3Ha He-
Oesneka ans rpomagcbkoi oxopoHn 3popos's (Oliver and
Murinda, 2012). Kpim Toro, pusuku ans 3opoe's, NoB'asaHi 3 Mi-
ABULLEHOI CTIMKICTIO MiKpOGIB i 3anuLikamu aHTUBIOTUKIB B MO-
noui, npu3senu 4o 36inbLUEHHS CIOXWUBYOTO MONUTY Ha OpraHiyHi
NPOAYKTH, OCKiNbKW BOHW BUPOBNEHi 3 JOMOMOrow TpaauLinH1X
CinbCbKOrocnoaapchkux cuctem, Binbl 300poBi i BeaneyHi ans
cnoxmBaHHs (Ruegg, 2009). Yepe3 300HO3HOI 3arpo3n MOIIOKO
NPy MacTUTi He MOXHa BXMBATK | POAABATH, LLO NPU3BOAMTb [0
BEMNMKWX ekoHOMiYHKMX BTpaT (Sharun et al., 2021). 3apaxeHe Bu-
M'Sl BHWXXYE BapTICTb TBAPUH HA PUHKY i NSira€ €KOHOMIYHUM TAra-
PeM Ha BrlacHWKa Yepe3 BUTPaTH Ha NiKyBaHHS.

Memoto pobomu 6yno NpoBECTU MOHITOPUHT MOLLMPEHO-
CTi MacTuTy y MonoyYHuX rocnopapcteax Cymcbkoi obnacri.

Marepian i meToau gocnigkeHb. [locnigxeHHs npoBo-
JMNN Ha MOMOYHMX hepmax cymcbkoi obnacri. Mpoueaypu no-
BO/KEHHS 3 TBapMHaMu B pamkax JocrimkeHHs Oynu 3aTeep-
[xeHi KomiteTom 3 eTuky CymCbKOro HalioHanbHOro arpapHoro
yHiBepeuTeTy (3atBepmkerHs Ne: 2017/01). TeapuH yTpumytoTh
y BiNbHWX cTinnax. [oiHHs BinbyBaeTbcs Tpudi Ha AeHb. Jocnian
NPOBOAMNN Ha KopoBax Yy 1-5 nakTauii, Wo Hanexanu oo craga
TONLUTMHCBKOT MOPOAM BENMKOI poraToi Xyaobw.

EkcnepumeHTanbHUX TBapuH PO3NOAINSANN B OKPEMi KO-
pobkm nicns NiLTBEPAKEHHS TECTY Ha CyOKMiHIYHMI MacTuT. 3pa-
3K MOroKa Ans JOCTiMKeHHs 36upanu nig Yac paHKoBOro fo-
iHHS! 3 KOXHOI YBEPTi BUMEHI Y KinbkocTi 50 MM LWOTUXHS, NOYm-
Hatoum 3 7-ro gHS nicns oteneHHs. Bee gocnigkeHHs npoBoau-
NOCb BIgMNOBIAHO 4O BiANOBIAHUX PEKOMEHAALLI Ta HOPM.

KanichopHircbkuin TECT Ha MaCTUT BUKOPUCTOBYBaNM Ans
BMBYEHHS TBApWH Ha CyBkniHiuHui macTut (Bhulto et al., 2012)
Ta MIKPOCKONIYHMIA TECT ANSA MigpaxyHKy COMAaTUYHMX KMiTUH
(Prescott and Breed, 2010). Takox y monoLi MikpobionoriyHumu
MeToJaMW BU3HAYanM MikpoopraHi3Mu-36yaHUKM CyOKNiHIYHOMO
MacTury.

Pesynbtat Ta obroBopeHHs. Y poboti 6y nposege-
HWI OiarHOCTUYHUI MOHITOPUHI NOLIMPEHOCTI MacTUTy Yy MOMOY-
HuX rocnopapcteax Cymcbkoi obnacri.

Tabnuys 1

lMowmpeHicTb 3axXBOpPIOBaHb KOPIB Ha MacTUT y rocnogapcTeax Cymcbkoi obnacri 3a nepiog 2017-2020 poku

FocnonancTea KinbkicTb XxBopux TBapuH Ha MacTuT(%)
Aap KniniyHa cpopma Cy6kniniyHa dopma
Cymcbkui paiioH 235 56,9
JlebeanHebkuin paiioH 18,7 36,5
KoHoTONCHKMiA panoH 36,3 81,7
LLIoCTKIHCbKMI palioH 254 68,2
PomeHCBKuiA parioH 22,3 56,6
OXTUPCHKUA panoH 215 43,4

B pesynbTati npoBegeHUX AoCigXeHb 3'ACOBaHO, Lo
Ccy6KniHiYHi opMK MacTUTY y MONOYHIX FoCrofapcTea BUSBNS-
t0TbCS HabaraTo vacTille, HiX KniHiyHi. Tak Ha MOMOYHO-TOBApP-
HWX (hepmax CyOkniHiYHa hopma MacTUTy giarHOCTyBanach Ya-
ctiwe y Cymcbkomy paiioHi Ha 33,4 %; y NebegnHcbkomy — Ha
17,8 %; y KoHoToncekomy — Ha 45,4 %; y LLlocTkiHCbKOMY — Ha
42,8 %; y PomeHcbkomy — Ha 34,3 %; y Oxtupcbkomy — Ha 21,9
%. OTpumaHi pe3ynbTatv 06yMOBMEHI CaHITApHUMKU YMOBaMM YT-
PUMaHHS KOpIB, TEXHOIOTIEID AOIHHSA Ta Nepiogom naktadii.

3axBoproBaHHsl KOpiB Ha CYOKIMIHIYHWIA MaCTUT KOHTPOIHO-

Banu 3a kinbkictio comatnuHux knituH (KCK) y monoui. Haitvac-
Tile KOpPOBM YPaXyKThCA Ha CybKkniHiuHMiA MacTuT (CM) y nepLui
micaui nicns oTeny vepes BUHWUKHEHHS i3ioNoriYHoOro cTpecy y
TBapWHW. 3aXBOPIOBAHHS MOCTYMOBO 3MEHLLYKTLCS Mi KiHELb Ne-
piogy nakTauji i 3HOBY BUHMKae peuuavs B nepiog 3anycky. Og-
HaK y 300pOBUX KOPIB KIMbKICTb COMATUYHUX KNITWH B MOMOL
MOXe KONMWBaTUCb MPOTArOM BCbOro nepiody naktauii B Mexax
chisionoriyHoi Hopmu. Y xBopux TBapuH KCK pisko 36inbLuyeTbes
i MOXe NepexoauTi MacTuT 3 CyBKMIHIYHOT hOPMM Y KITiHIYHY Ye-
pes He HaflaHHs CBOEYACHOTO MikyBaHHS.

Tabnuug 2
KinbkicTb cOMaTUYHMUX KNiTUH Y MOOL KOpiB 3a CyOKNiHiYHOro MacTuTy
(M £m, n=10)
KinbKicTb COMaTU4HMX KNITUH B MOnoL, Tuc/cM3
Nakrauis KoHTponb (3n0posi IMepion 3axBoptoBaHHS TBapyH (foba)
TBapnHy) [MovaTok 7 10 15

1 75,3 8234,3* 15432,7* 20012,4* 9634,4*

43 +123,5 +116,5 $275,0 $132,2
2 80,5 9672,8* 17236,6* 23412 4* 10453,6*

4,2 +129,2 +118,8 +156,2 +120,3
3 78,5 10032,3* 14784,3* 25345,2¢ 11234,5*

3,5 +145,0 1235 1355 +164,3
4 79,5 9340,5* 14355,2* 21138,2¢ 9543,9*

+4,5 +136,2 +128,7 +175,6 1125
5 82,6 10006,5* 16322,8* 23546,8* 11456,4*

4,5 +153,6 +145,3 +175,1 +128,7
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Mpumimka.*— P <0,05 nopigHsHO 3 KOHMpPOEM

3a pesynbTatamu NpoBeeHUX LOCTiLKeHb BCTAHOB-
NEHO, WO B NepLUy NakTaLito y Kopie crnoctepirany 36inbLleHHs

KCK Ha cbomy no6y 3axsoptoBaHHs Ha 87,4 %; Ha aecsaTy — Ha
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143,0%; Ha n’aTHaguaTy —Ha 17,0 %, nopiBHSHO 40 NoYaTKy XBO-
pobu. Y kopiB Apyroi nakTavji Takox NpoCnigKkoBYETHCA TEHAEH-
L 30inbLUEeHHs 3ananeHHs BUM's Ha cboMy foby Ha 78,2 %; Ha
pecsTy —Ha 142 %; Ha n'aTHapusTy — Ha 8,0 %. Kpim Toro, MoxHa
3a3HaumnTH, LU0 HaNbINbLUNIA PELMaNB 3aXBOPIOBAHHS Ha CyOKni-
HIYHWI MACTUT NPUXOANTLCA 3 CbOMOI Mo fAecsiTy foby. Ha n'at-
Haguaty foby 3axBOpIOBaHHS 3ananeHHs Aello 3MEHLUYETHCS,
Ha L0 BKA3ye piBEHb COMATUYHWX KMITWH B MONOL kopiB. Tak y
KopiB TPeTLOI NakTaLjii Ha cbomy Aoby cnocTepirany 36inbLUEHHS
KCK Ha 47.3%; Ha pecsaty — Ha 152,6 %; Ha m'STHaguUATy — Ha
11,9 %.

JlocnimkeHHs KinbKOCTi COMaTUYHMX KNITUH B MONOLi KO-
piB fjae MOXMNMBICTb BU3HA4aTW Di3ioNOrivHMIA CTaH BUM'S Ta no-
4aToK po3BMTKY 3ananbHux npouecis. OaHak nokasHuk KCK He-
00XigHO BM3HAYaTW Y KOXHIN YBEPTi MONOYHOI 3a031 OKPeMO,
TOMY L0 3ananeHHs MOXe BUHUKATK B KOXHIN Aoni okpemo. Ha
noyaTtky po3BuUTKy CyOKMiHIYHOO MacTuTy nokanisauis 3anarnb-
HOrO NPOLIECY B YpaXeHil 40Ni BUMEHi Jae MOXIUBICTb 3anobirtu

PO3BUTKY XBOPOOM B 300POBUX YBEPTSIX MOMIOYHOI 3aM03u.

Y kopiB 4eTBepTOi NnakTauji xsopux Ha CM KinbkicTb co-
MaTUYHUX KMITUH B MONOLLi 36iNbLUYETHCS HA CbOMY 0Dy 3axBo-
ptoBaHHs Ha 53,6 %; Ha paecaTy — Ha 126,3 %; Ha n'aTHagusTy —
Ha 2,2 %. 3a BUPOBHWYMMM JaHUMU KOPOBU MOXYTb XBOPITH Ha
CyOKNMIHIYHMA MacTUT TpuBanuin vac i 6e3 edeKTUBHOrO niky-
BaHHS MOXE NEPEexXoauTH Y XPOHiuHy hopMy 3anarneHHs, Lo B
CBOIO YEPry MOXe NPU3BECTU A0 BUHUKHEHHS iNo- Ta aranakTii y
TBapyWH.

Y TBapuH M'ATOi NakTauji BinbyBaeTbCA NiABULLEHHS MO-
kasHuka KCK y ypaxeHiit foni BUMeHi Ha cbomy Aoy Ha 63,12
%; Ha pecaty — Ha 135,3 %; Ha m'aTHaguaty — Ha 14,4 %.

Takox BaXmnuBUM NOKa3HUKOM Y MOMOLL € KinbKicHUiA Ta
BWAOBWIA CKNag MIKpOOPraHiamiB, LU0 CNpUsIOTL PO3BUTKY 3ana-
NbHKUX NPOLIECIB Y BUMEHI KopiB. Y rocnogapcteax Cymcbkoi 00-
nacrti npyu Bigdopi npob Monoka Takox 6ynu BUAINeHi Ta igeHTu-
thikoBaHi MikpoOpraHismu, siki i € 0CHOBHUMM 3ByaHWUKaMM CyOKni-
HIYHOrO MacTuTY KOpiB.

BupoBui cknap MikpoopraHi3miB 3a Cy6KniHIYHOro MacTUTy y KopiB

m S, Agalactiae

m S. Aureus

m S, Epidermidis

mE. Fecalis

mE. coli

= Mycoplasma spp.
Candida
AcoujinoBaHa

Puc.1. BugoBui cknag MikpoopraHiamie 3a CybkniHiYHOTO MacTuUTy y KopiB

3a pesynbTaTamn BU3HaYEHHs OCHOBHOTO CKIagy Mikpo-
cnopu y MonoLji KopiB BCTAHOBMEHO, WO OCHOBHUMU 30yAHM-
kamu cyBkniHiuHoro mactuty € S. agalactiae (20 %), S aureus
(17 %), S. epidermidis (15 %), E. fecalis (12 %), E. coli (10 %),
Mycoplasma spp. (8 %), rpubn Candida (7 %) Ta acouiiioBaHa
mikpodpropa (11 %).

06roBopeHHs. B pesynbTaTi npoBefeHNX LOCMIMKEHD
3'ICOBAHO, WO CYOKMiHiYHI (hOPMM MACTUTY Y MOJIOYHUX FOCMO-
[apcTBa BUSIBNATLCA HabaraTo yacTille, Hix KniHiyHi. Tak Ha
MOMOYHOTOBAPHMX (hepmax CybkniHiyHa dhopma MacTuTy AiarHo-
CTyBanach yacTille, Hix KniHivyHa dopma. FocnopapcTea npakTu-
KytoTb NiKyBaTW KniHiuHi nposiBn mactuty. OfHaK He 3BepTalTh
HaneXHoi yBaru Ha cyokniHiYHi (hopMn MacTuTy, ki 3rofqoM Mo-
XYTb NEpPexoauTh y XpoHiuHy hopmy 3ananeHHst. OTpumani pe-
3ynbTati 06yMOBNEHI CaHiTapHUMKU YMOBaMN YTPUMaHHS! KOpIB,
TEXHOMOTiEK AOIHHS Ta NepiogoM nakTaji.

Xoua 3B'A30K MiXK MacTUTOM Ta NaToreHHUMK Mikpoopra-
Hiamamu OyB goeepneHui B 1887 poui, OCHOBHI naToreHn Oynm
BusBNeHi nuwe npotarom 1940-x pokis. BucHoBok npo Garato-
(baKkTOpHY eTionorilo MacTUTy BENUKoi poratoi xyaobu Bigkpus

BicHuk CyMcbKoro HauioHanbHOro arpapHoro yHisepcurteTy

WASX ANs noAanbLUmMX JOCMiZKEHb MacTUTY, BKIHOYaOUN BU3Ha-
YeHHs 3aranbHUX ETIOMOriYHMX areHTiB, AKki Oynu BU3HaHi AK
rpamMno3vTMBHUMM, TaK i rpam- HeraTuBHi OakTepii, Taki sk S.
agalactiae, S. aureus, Escherichia coli (E. coli) Ta Klebsiella
pneumoniae (K. pneumoniae); monekynspHa enigemionoris 30y-
BHVKIB 30yaHMKIB; MOPIBHSANBbHI METOAM TUNi3aLlii 30yAHWKIB Ha Mi-
[BUAi; MacuBW TeHiB BIPYNEHTHOCTI; CEKBEHYBaHHS Linoro re-
HOMY Ta [OCTIKEHHS CTPYKTYPW CIIPUAHATIMBOCTI aHTMDIOTMKIB
in vitro.

3a pesynbTaTamu BUSHa4EeHHs Cknagy Mikpodpnopu y Mo-
noui kopis y rocnogapcteax Cymcbkoi 06acTi BCTaHOBMEHO, L0
OCHOBHUMM 30yaHMKamu CybkniHiyHoro MacTuty € S. agalactiae
(20 %), S. aureus (17 %), S. epidermidis (15 %), E. fecalis (12
%), E. coli (10 %), Mycoplasma spp. (8 %), rpnbu Candida (7 %)
Ta acoujnoBaHa mikpodpriopa (11 %) (Naqvi et al., 2018).

#k npaBuno, CybkniHiYHMIA MacTUT y KOpiB Mig vac oTe-
NEHHSA NepeBaxHO CMPUYMHEHI rONIOBHUMM NaToreHamu, a came
KoarynasoHeraT/BHIMY cTadhifiokokamu, Lo NPU3BOASATL 40 Ma-
CTUTIB Tenuub. Ha noyaTtky nakTauii Ha BnnueatoTb Barato ak-
TOPIB, BKMIOYAKOUW NPUPOLY 3aXBOPKOBAHHS, BIPYNEHTHICTb 30ya-
HWKa, Yac NoYaTKy BiAHOLLEHHS 4O OTENEHHS, CTINKICTb iHGheKLiT,
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iIMYHITET TBapPUHWU, TEPMiH BariTHOCTI Ta YNpaBRiHCbKI NPaKTUKK,
BKIIOYAKOUM PU3MK, MOB'A3aHMI i3 CE30HOM Ta PO3TallyBaHHS
crapa. KopoTkouacHe nepeanonorose NnikyBaHHs aHTUBIOTUKaMM
€ eheKTMBHUM 3ax0a0M Ans 60poTebN 3 MacTUTOM TenuLs, ane
BOHO PiBKO PEKOMEHAYETHCS Yepe3 TPUBanuiA HECPUATIMBIN
BMIIMB Ha 300POB'S BUMEHI Ta BUPOBHULITBO MONOKa, TMM CaMiM
3Huxyroum npubytok depmepis (De Viiegher et al. 2012 ).

Takox pocnigpkeHHsMK Byno JOBeLEHO, L0 3aXBOPIO-
BaHHsI KOPIB Ha CyOKIiHIYHMIA MacTUT MOXHA BU3HAYaTH 3a KiNlb-
kicTio comaTuHux knituH (KCK) y monoui. Mik 3aXBoptoBaHOCTi
npunagae Ha nepLUnMin Micaub naktauii. Mpu LsoMy B NepLly nak-
TaLito y kopiB cnocTepiranu 36inbiueHHs KCK Ha coomy goby 3a-
XBoptoBaHHs Ha 87,4 %; Ha pecaty — Ha 143,0%; Ha n'aTHaguaTy
—Ha 17,0 %, nopiBHaHO 4O NovaTky xBopobu. Y kopis Apyroi na-
KTauji TakoX MpOCMigKOBYETbCS TeHAEHList 3binblUeHHs 3ana-
NEHHS BUM'S Ha cboMy 06y Ha 78,2 %; Ha fecaty — Ha 142 %;
Ha nm'atHaguaTy — Ha 8,0 %. Kpim Toro, MoxHa 3a3HauuTy, Wo
HambiNbLUMIA PELMaNB 3aXBOPIOBAHHS Ha CyDKMiHIYHMA MacTuT
npuxoauTbes 3 CboMOI Mo Aecaty Aoby. Ha m'atHagusaty poby
3aXBOPIOBaHHS 3ananeHHs AeLL0 3MEHLUYETLCS, Ha LLO BKa3ye pi-
BEHb COMaTWUYHMX KNITUH B MONTOLLi KopiB. Tak y kopis 1-5 nakTauii
OTPUMYyBanu nogibHMiA NaToreHe3 3axBOPHOBAHHS, HE 3aNEXHO
BiA nakTauii. O4Hak 3aXBOPIOBAHHS NOCTYNOBO 3MEHLLYIOTLCS Nif
KiHeLb nepiody nakTauii i 3HOBY BMHWKae peLwams B nepiog 3a-
nycky. OfHaK y 300pOBWX KOPIB KiNbKICTb COMaTUYHMX KINITUH B
MOIIOLi MOXe KONMMBaTUChb MPOTArOM BCbOrO NEpioAy NakTauii B
Mexax cisionoriyHoi Hopmu. Y xBopux TBapuH KCK pisko 36inb-
LUYETbCS | MOXeE NePexoanT MacTUT 3 CyBkniHIYHOT hopmu Y kni-
HiYHY Yepes He HafaHHS CBOEYACHOTO MiKyBaHHS.

Mactut moxe ByTu enigemionoriyHo knacudikoBaHuit Ha
3apa3Hui Ta eKONOriYHUA MaCTUT | BUKIMKaHWIA LUMPOKAM CMEKT-
poM natoreHiB. KpiM Liboro, MacTuT Takox MoXHa knacudikysatm
K KNiHiYHy, TaK i cybkniniyHy dopmy (Abebe et al. 2016). byab-
ke MiABMLLEHHS PiBHS BONOTOCTi Ta 3abpyAHEHHS HaBKOMMLL-
HbOTO CEepesoBMLLa capatd Takox 30iMbluye HAaBAHTAXEHHS Dak-
TepianbHuX 36y4HMKIB y HaBKONMMLWHE cepeaosuie. OaHe 3 goc-
nigpKeHb NoKa3arno NOLUMPEHICTb MacTUTY Ha piBHi ctaga 74,7 %,
a Ha piBHi KopiB - 62,6%. LLlo cTocyeTbest cyBKkniHiYHOTO Ta KliHi-
YHOrO MacTuTy, NEPLUNA TUM, SIK BUAAETLCA, BIANOBIgANbHUI 3a
GinblwicTe Bunaakie (59,2%), Hix opyrun (3,4%) (Abebe et al.
2016). KriHiYHuit MacTUT MOXHa NErko ineHTUiKyBaTH Ha OCHOBI
BMOMMWX CYMMTOMIB 3 TOYKM 30pY 3anasnieHHs BUMEHI, L0 Moka-
3y€ MOYEPBOHIHHA B YPaXeHiN YacTuHi abo Linomy BUMEHI, Te-
nno, Habpsik, Binb NPW JOTUKY, 3ryCTKW MOMOKA, 3MiHa KOMbOpY
Ta 3MiHa KOHCUCTEHL|ii MOnoka. 3aranbHUMK CUMNTOMaMU € Mi-
pekcia (> 39,5 © C) Ta BTpaTa aneTury.

[MOPIBHAHO 3 KNiHIYHOK POPMOLD, HISIKMX KMiHIYHO BUAW-
MWUX CUMMTOMIB NP CYBKMiHIYHOMY MACTUTI He CNOCTEPIraeThes,
X04ya 3MmiHa cknagy mornoka moxe Oyt nokasHukom. OTxe, Le
BM3HAETLCA Ta MIATBEPAKYETHCA TAbOPATOPHAM JOCTIIKEHHAM
Monoka abo Tectamm Ha CTOPOHI TBapwH, Takumu SiK
kanicpopHircbkmin Tect Ha macTut (CMT) 3 nogansiumm nabopa-
TOPHUM BUZINEHHAM 30yaHMKA.

Kinbkicte comatuunmx knituH (KCK) y monoui noBuHHa
Byt meHwe 200000 Ha mn y 300poBOi kopoBu. COMaTWuHi
KNiTMHN - Ue nepeBaxHo Gini kpos'sHi knitnim (WBC), 10670
iHiNbTPOBaHI HENTPOMINK, a Takox Makpodar B TKAHUHY MO-
noyHoi 3ano3n yepes 3ananeHHs (Steeneveld et al. 2011). S.
agalactiae B OCHOBHOMY NOKarni3yeTbCs y BUMEHI Ta BUKNWKAE
CTiNKi iHcbekuii 3 Buwwmm SCC.

[JliarHocTka MacTuTy € OCHOBHOK BUMOIOK MOMOYHOI ra-
ny3i 4O YMCTOro BUPOBHULITBA MOIIOKa HE TirbKW 3 EKOHOMIYHWX
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MPUYKH Ta 3 TOUKK 30pY rPOMAZCLKOro 30POB'S, ane i Lwoao fo-
BpobyTy TBApWH. [liarHOCTUKa NOBWUHHA BYTW PaHHLOI, LWIBKA-
KOIO Ta TOYHOK Ans 3anobiraHHs MacTuTy abo paHHLOro BUSB-
NEHHs MacTUTY 41151 NikyBaHHS abo TepaneBTUYHKX Linei. Lle ne-
peabavae 3aCTOCYBaHHs 3BUYAIHUX, @ TAKOXK BAOCKOHANEHWX i
arHoCTUYHUX TecTiB. 3BMUYallHi MeToau BiOHOCHO AeLLeBi, Nnerki,
LUBMAKOAOCTYMHI Ta 3aCTOCOBYHOTLCA Ha MiCLsX, ane 3asBuyain
HecnewmdiyHi. Po3lumpeHi TECTW € OPOrUMM, BUMAratThb TEXH-
YHWX HABWYOK Ta CKIaZHOI iH(bpacTpyKTypu Ta obnagHaHHs, ane,
SK NpaBuro, TOYHI Ta cneymndiyHi gns pisHUX opM MacTuTty
(Hussein et al., 2018; Chakraborty et al., 2019) .

BubpakyBaHHs Ta YiTko BU3HAYEHi NpoToKONM Bio3axucTy
€ edheKTUBHUMM 3aX0AaMM 41151 KOHTPOIIO Ta 3anobiraHHs NoBTo-
PHOMY 3apPaXEHHI TBApPUH BiPYMEHTHUMM WTamMamu S
agalactiae Ta S. aureus). Kpim Toro, noeaHaHHs! NikyBaHHs aHTW-
BioTukamm Ta BUOpakyBaHHS KOpiB, WO He pearyBanu Ha npoTy-
MIKpOBHi 3ac061, MPOAEMOHCTPYBAO 3HVKEHHS LUBWAKOCTI Ne-
pedaui Ta 3MeHLLEeHHs nposBiB CybkniHiyHoro mactuty (Halasa
2012). ins nikyBaHHS MacTUTy AOCTYMHI Kiflbka PEXMMIB 3B14ail-
HWX Ta BOOCKOHANEHWX TepaneBTU4HUX 3aXO0LiB, SIKi BKITIOHATh
aHTUBIOTMKM, BaKUWHaLi0, Tepanito Ha OCHOBI HAHO4ACTMHOK,
Tpas'aHy Tepanito Ta OakTepioumHu (Gomes and Henriques
2016). PisHi areHTU CnpusitOTb 3MEHLUEHHIO HEKLn BUMEHI,
0cobnMBO MacTUTy y KOpIB, @ TaKOX CPUSIKOTb MOMIMLLEHHIO KO-
cti Monoka (Skowron et al. 2019). Cepeg Hux aHTUbioTMKOTEPA-
nist Ta BaKUMHALA € 3aranbHOBXMBaHUMIN METOAAMM NiKyBaHHS
macTuty. LLInpoke Ta HEKOHTPONbOBAHE BUKOPUCTAHHS aHTMBIio-
TVUKIB ANS NiKyBaHHS NOPS i3 iHAYKUi€t0 Ta 36epexeHHsaM CTinko-
CTi B0 @HTUBIOTMKIB NPY MACTUTI NPM3BENO A0 3MEHLLEHHS peak-
Lji Ha aHTuBioTukoTepanito (Park et al. 2012; Babra et al. 2013).
Xoua BakUMHaLia HeedeKTUBHA NPOTU MacTUTY BENUKOI poraToi
Xygobu, ockinbku o ii po3BuTky 6epyTb y4acTb pisHOMaHITHI Mi-
KpoopraHiamu; TUM He MeHL, S. aureus, Streptococcus uberis (S.
uberis) Ta E. coli BBaxanucs 0CHOBHUMM 30yaHMKaMK Ans CTBO-
peHHs BakuwH (Bradley et al. 2015; Collado et al. 2016; Ashraf
and Imran 2020). HesBaxatoun Ha Te, L0 AOCTYMHi JeKinbka Ko-
MEpLiiHNX BaKLMH, BinbLUICTb 3 HUX HE NPOGEMOHCTPYBanu fo-
CTaTHbOro 3axucty i BogHoyac € poporumu (Coté-Gravel and
Malouin 2019).

Uepes i Hegoniky aHTUBIOTMKIB Ta BaKLUMH 3'ABMIOCS Ki-
nbKa iHWKMX cnocobiB Tepanii, ski MOXyTb 3anoBHUTK Npobiny.
TexHonorisi BUKOPUCTAHHSA NPOBIOTUYHMX LITAMIB MIKpOOpraHia-
MiB, SIKi € NEPCNEKTUBHUMI AN NPOMINaKTUKA Ta NikyBaHHS Cy-
BkniHIYHMX hopm MacTuTy.

[Mepcnekmusa nodasnbwio20 00CHIKeHHS: MPOBECTN BU-
npoByBaHHs MPOBIOTUYHWX LUTAMIB MiKpOOpraHiamiB ans niky-
BaHHS CyOKMiHIYHMX ()OpPM MacTuUTy y KopiB.

BucHoBku:

1. Tpw npoBeaeHHi MacTuTy pisHoi hopMM y KOpIB B roc-
nogapcTBax Cymcbkoi obnacti BCTaHOBMEHO, WO CybKMiHiYHa
thopma MacTuTy fiarHOCTyBanach YacTille Hix kniHiyHa y Cymcb-
komy paitoHi Ha 33,4 %; y NebeanHcekomy — Ha 17,8 %; y KoHo-
TONCbKOMY — Ha 45,4 %; y LocTkiHcbkomy — Ha 42,8 %; y Pome-
Hcbkomy — Ha 34,3 %; y OxTupcbkomy — Ha 21,9 %.

2. BctaHOBIEHO, LLO Mik PO3BUTKY CYBKMiHIYHOMO MacTuTy
npuxoanTbes Ha 7-10 goby 3ananeHHs i noBepTaeTbCs 4O noya-
TKOBMX 3HAYEHb 3a [Ba TUXKHI.

3. 3a pesynbTatamu BU3HAYEHHS OCHOBHOTO CKnagy Mik-
pochnopu y MOnoLLi KOpiB BCTAHOBAEHO, LU0 OCHOBHUMM 36YaHM-
kamu cybkniHiuHoro MacTuty € S. agalactiae (20 %), S aureus
(17 %), S. epidermidis (15 %), E. fecalis (12 %), E. coli (10 %),
Mycoplasma spp. (8 %), rpubu Candida (7 %) Ta acoujitoBaHa
mikpodpniopa (11 %).
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Performance monitoring includes various forms of mastitis in Sumy region farms

The article presents the results of monitoring of cows mastitis in Sumy region. Mastitis (Mastitis is inflammation of the udder,)
caused by infectious agents is still considered destructive to dairy animals, affecting animal welfare and causing huge economic losses
to the dairy industry due to reduced productivity and increased culling.

The study was conducted on dairy farms in Sumy region. The procedures of human behavior with animals were approved by
the Ethics Committee of Sumy National Agrarian University (approval Ne: 2021/01). Animals are kept in ox stalls with three times a
daily milking. The experiments were performed on Holstein cattle during 1-5 lactations.

It was found that subclinical forms of mastitis are registered much more often than clinical ones. Subclinical mastitis was
monitored by the somatic cell count (SCC) in milk. In the first months after calving cows are most often affected by subclinical mastitis
due to physiological stress. The disease gradually decreases at the end of lactation and recurrence occurs again during completed
lactation. However, the somatic cell count in milk of healthy cows can fluctuate throughout the lactation period within the physiological
norm. The somatic cell count in sick animals sharply increases and mastitis can change from a subclinical form to clinical.

Performance monitoring includes various forms of mastitis in Sumy region farms, demonstrated that the subclinical form of
mastitis was diagnosed more often than the clinical one: in Sumy district by 33,4%, in Lebedyn district by 17,8%; in Konotop district by
45,4%,; in Shostka district by 42.8%; in Romny district by 34,3%, in Okhtyrka district by 21,9%. It was found that the peak of subclinical
mastitis occurs on day 7-10 of inflammation and returns to baseline in two weeks. The main pathogens of subclinical mastitis were: S.
agalactiae (20%), S. aureus (17%), S. epidermidis (15%), E. fecalis (12%), E. coli (10%), Mycoplasma spp. (8%), Candida fungi (7%)
and associated microflora (11%), according to the results of the milk microflora composition.

Key words: cows, subclinical mastitis, clinical mastitis, pathogens of subclinical mastitis, lactation
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