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The analysis of the condition of colostral immunity of sows
after vaccination against porcine epidemic diarrhea virus
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olenaayshpur@gmail.com, mushtuk0104@gmail.com

The Institute of Veterinary Medicine NAAS,
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Porcine epidemic diarrhea (PED) is an acute, highly contagious viral disease of pigs

of all age groups, but it is manifested by particularly high mortality of newborn piglets and
characterized by vomiting, diarrhea, and lack of appetite. Porcine epidemic diarrhea (PED)
remains a problem for pig farms in many countries, including Ukraine. Specific prophylaxis
PED had proven to be a difficult task and despite many studies, the problem of PED remains
unresolved. Since piglets get infected during the first days after birth, their protection can only
be provided by colostral antibodies of immuned sows. Therefore, the urgent task of veterinary
medicine scientists is to develop effective methods of preventing the disease, which is to use
local strains of the pathogen. The article presents the results of studies of colostral immunity
of piglets by determining the presence of antibodies against the PED virus in the colostrum
of sows who were immunized with a vaccine inactivated against PED from the intestinal vi-
rus of artificially infected suckling piglets. Infectious activity of matrix broods of the virus for
the production of the preparation was determined by RT-PCR. According to the results of
research, material was selected for the manufacture of the vaccine. Subsequently, the drug
was monitored according to technological regulations, including the infectious activity of the
virus, which ranged from 1.96x10-8 to 3.16x10-°. We conducted a comparative study of the
presence of antibodies to the PED virus in the colostrum of sows in the treatment of animals
by “back-feeding” and vaccination of sows with inactivated preparation. Samples of colostrum
from sows were taken within 1—4 hours after farrowing. The article presents research results
that allow us to conclude that both methods of treatment of sows create immunity in newborn
piglets. Thus, the presence of antibodies to the PED virus in colostrum in the first hours after
birth provide protection against infection and death.

Keywords: porcine epidemic diarrhea virus, pigs, colostral immunity, colostrum

Swine epidemic diarrhea virus (PEDV) is the RNA-
containing virus that belongs to the Coronaviridae
family, a subgenus of Coronavirinae, of the genus
Alphacoronavirus [4]. PEDV was first found in pig-
lets and fattening pigs in England and was identified
and recognized as the causative agent of epidemic
diarrhea of pigs in 1978 [9]. The main clinical sign of
PED was profuse diarrhea with 100% morbidity and
50-100% death of newborns and piglets under one-
week age with a decrease in the incidence of piglets
and pigs of older age groups. PED outbreaks were re-
ported from various countries in Europe and Asia, in-
cluding Japan, China, South Korea, and Thailand [8].
Since 2010, an increase of this disease outbreaks has

The Animal Biology, 2021, vol. 23, no. 1

been reported by several provinces in China, which
cause significant economic losses. The reason for this
situation was the new strains of the PED virus, con-
firmed by isolation and characterization of virus [7].
PEDV was initially found in the eastern region of
the Midwest USA in April 2013 [2]. The rapid dissemi-
nation of the virus was confirmed by virus isolation in
diagnostic laboratories. During the period of 4-8 weeks
after the virus was detected in first time, the number of
states with PED outbreaks increased from 6 to 12. The
greatest number of positive results were obtained in the
states of lowa and Oklahoma. Subsequently, the PED
virus was spreading extremely rapidly and was detect-
ed in June 2014 in 30 states of the United States [2].
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In the summer of 2014, the first outbreak was Table 1. Infectious activity of virus culture matrix
registered in Ukraine. And in 2015, an outbreak of for the vaccine production (using real-time PCR)
PED with a high incidence and mortality rate was

Results
also recorded at a large complex for growing pigs in
Ukraine [1]. The virus was identified as the American No. Biological material Titer of PED virus RNA,
. . . G.U.in1ml
type and unlike the European one, it has the highest of biological material
pathogenicity.
. iqi i i -8
The aim of our study was to study the status of co- 1. Pigintestinal suspension 1.96x10
lostral immunity of pigs by determining the presence 2. Pig intestinal suspension 5.06x10-8
of antlbo_dles agalnst _the F_’ED virus in the_ colostr.um 3 Pig intestinal suspension 1.09%10-
of sows immunized with a inactivated vaccine against
PED on the basis of viral antigen obtained with infected 4. Pig intestinal suspension 1.51x10
dairy pigs [3, 5, 6]. 5. Pig intestinal suspension 3.96x10-%
6. Pig intestinal suspension 9.33%10-8
Materials and Methods 7. Pig intestinal suspension 6.46x108
) . ) . . . 8. Pig intestinal suspension 3.16%10-°
An experimental series of inactivated vaccines against
. . . N . . . iai il i -9
PED with viral antigen obtained from infected dairy pigs 9. Pig intestinal suspension 1.00x10
were manufactured at the Institute of veterinary medicine 10. Pig intestinal suspension 4.67x10-®
NAAS in accordance with the developed process reg-
ulations. Infected intestines as a raw material for the
manufacture of vaccines were obtained from a spe-
cialized diagnostic laboratory in compliance with all
9 . ry p Table 2. The results of studies of the titers
the rules for the delivery of such material. The level of of maternal antibodies (IgA) in the colostrum of sows
antibodies in the colostrum of grafted sows was deter- with different methods of prophylaxis treatment
mined using the AntiGen PED IgA ELISA test kit. _
Infectious activity of matrix rosperd virus to produce C°'°S‘r§t'ear”“b°dy
the drug was determined by real-time PCR. No, | No.of sow, Treatment
no. of farm .
Optical Result
density
Results and Discussion 1 farm1|:10. 1 reve;qseeﬂf]zzding 0.309 Negative
The mfegtlous actl\(lty of virus cul_ture matrix 2 2, 1 reverseﬂf]ezding 0.842 Positive
for the vaccine production was determined by real Elow ek IS
time PCR. 3 3, reverse feeding 1.090 Positive
The results of studies on the RNA titer of swine © farmno. 1 method ’
endemic djarrhea virus (EMF) (table 1).. . . 4, reverse feeding 0.486 Positive
According to the results of research, biological mate- © farmno. 1 method :
rial was selected_to produce vaccine. The vaccine was s 5, reverse feeding 5106 bositi
controlled according to the technological regulations, in- " farm no. 1 method : osttive
cluding the infectious activity of the virus, which ranged . e
g 9 6 1, immunization with 0.570 Positive
from 1.96x10-% to 3.16x10-°. *  farmno.2 inactivated vaccine :
It was carried out a comparative study of PED an- ) _ ation with
. . . , Immunization wi .
t|t_>od|es prevalence in the colostrum _of sow_s treatgd 7. tarmmo. 2 inactivated vaccine 0084 Negative
with standard approaches and sows immunized with
- - - - &, immunization with i
inactivated vaccmeg against PED. Colostrum_from SOwWS 8. fammo. 2 inactivated vaccine 1689 Positive
was collected within 1—4 hours after farrowing.
The titer of maternal antibodies in sows’ colostrum 9. 4, immunization with o Positive
farm no. 2 inactivated vaccine
(table 2).
The results of our research suggested that both 10. 5, ymmiin=atiomiwithl B aos 788 BN chve
farm no. 2 inactivated vaccine

methods of treating sow able to create protective im-
munity of newborn piglets. Thus, the presence of 11 6, immunization with
antibodies to the PED virus in colostrum from the first © farmno.2 inactivated vaccine
hours after farrow provides protection against PED in-

0.912 Positive

7, immunization with

. . . : 12. biis . 1.116 Positi
fection and death of piglets. So, despite the high con- farm no. 2 inactivated vaccine OSILNE
tagiousness of the disease and the variability of the  yoteHere and further: Positive — 0,374 K «+» — 0.932; 0.995;
PED virus, the choice of the preventing means and Negative — <0,374 K «—» — 0.013; 0.019; 0.041 = 0.024.
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disease control should be balanced and grounded on
the objective premises. Usually inactivated vaccines
have the advantage, reducing the likelihood and sub-
sequently negating the possibility of the circulation of
the PED virus in the pig population. In the same two
farms, an experiment to determine the presence of
antibodies to the PED pathogen in the sow’s colostrum
in dynamics was conducted. An experimental sample
of the inactivated vaccine was used. Samples of co-
lostrum were collected in 1 hour, 4 hours and 10 hours
after farrowing (table 3).

Table 3. The results of studies of maternal antibodies titers (IgA)
in the colostrum of sows in the dynamics

Time Colostral antibody

e
hours’ c?epr:fita)l Result

1. int. no- 7538, 1hr 0.745  Positive
2, in;/ér?\?'nfas' 4hr 0343  Negative
3. int. no- 7538, 10hr 0495  Positive
4. i”}l’ér’;f'nf_’ﬁ“' 1hr 0064  Negative
3 inérr;?'n??" 4hr 0276  Negative
6. i”}l’éﬁﬁ?ﬁ“’ 10hr 0204  Negative
7. i”&’;ﬁ’-ﬂ??* 1hr 0229  Negative
8. i”}l’ér’;f'nfﬂ“' 4hr 0212  Negative
9. in¥. no- 7674, 10hr 1168  Positive
10. i”}l’ér’;f'n%?gz' 1hr 0467  Positive
1. i”}l’érrr‘:'n%? o2 4hr 0477  Positive
12. i”}l’ér’;f'n%? > 10hr 0484  Positive
13, in¥. no- 2515, 1hr 0503  Positive
14. i”}l’ér’;f'ni?;& 4hr 0142  Negative
1. i”}l’érrr‘:' nff;& 10hr 0018  Negative
16. inie. no- 5672, 1hr 0316 Negative
17. in]:;rr::.ni(-ﬂzz 4 hr 0.180 Negative
18. in;/ér?]?'ni??zz' 10 hr 0.275 Negative

The Animal Biology, 2021, vol. 23, no. 1

Conclusion

Epidemic diarrhea of pigs remains a problem for
pig industry in many countries around the world, in-
cluding Ukraine. Since the efficacy of the commercially
available PED vaccines has not been confirmed, our
developed preparation remains an effective method of
preventing the disease with advantage in using local
strains of the pathogen.

Prospects of Further Research

The research results proved the effectiveness of
the inactivated vaccine against PED on the base of
the intestinal virus antigens infected dairy-free pig-
lets. It was detected the presence of maternal anti-
bodies against PED pathogen in colostrum during
the first hours after farrowing. The absence of anti-
bodies in some test samples of sow colostrum was
associated with the individual physiological condition
of the organism, the possibility of their appearance at
a longer period after farrowing, which is the task of
further research.
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AHani3 cTaHy KONoOCTpanbHOro iMyHiTeTy NOPOCAT 3a iMyHi3aLii CBUHOMaTOK
npoTu Bipycy enigemiyHoi giapei cBuHen

O. €. Adwnyp, 1. O. Mywmyk, J1. M. Mysukina, O. A. Tapacos, O. M. Epmonenko, B. B. l'ymeHrtok, M. M. [lepee’sHko
olenaayshpur@gmail.com, mushtuk0104@gmail.com

IHCTUTYT BeTepuHapHoi meanumHm HAAH,
Byn. foHeubka, 30, M. Kuig, 03151, YkpaiHa

EnigemiuHa piapes ceuHen (EOC) — roctpe, Haa3BMYaiHO KOHTario3He BipyCHE 3aXBOPHOBAHHSI CBUHEN YCiX BIKOBMX rpyn, sike
XapaKTepu3yeTbCa PBOTOH, Aiapeeto i BIACYTHICTIO aneTuTy i CNpuyYnHSaEe ocobnnBo BUCOKY CMEPTHICTb cepesl HOBOHAPOMXKEHNX MO-
pocat. E[C 3anuwaetbca npobnemoto Ans rocnoaapcTB-BMPOOHMKIB CBUHUHM y Baratbox KpaiHax CBiTy, 3okpema B YkpaiHi. Cneuu-
diyHa npoginaktuka EAC BusiBUNacs BaXKMM 3aBOaHHSIM, sike, MONPU YUCHEHHi AoChioKEHHS, | Haaani 3anuLIaeTbCs HEBUPILLEHUM.
Ockinbku nopocsTa XBOPitoTb y NEpLUi AHi NiCNs HAPOMXKEHHS, iXHil 3aXMCT Moxe ByTu 3abe3neqeHuin TiNbKM KoNocTpanbHUMK aHTuU-
Tinamu Bif iMyHi3oBaHMX CBMHOMATOK. OTXe, HaranbHMM 3aBAaHHAM HayKOBLIB BETEPUHapPHOI MeanumnHn € po3pobka edekTnBHMX
MeTogiB NPodiNakTUKN 3aXBOPIOBAHHS, LLO MOMsrae y BUKOPUCTaHHI MicLeBUX WwTamiB 30yaHuka. MpeactaBneHi pesynstatv gocni-
[PKeHb KOMOCTparibHOro iMyHITETY MOPOCAT BM3HAYEHHAM HasiBHOCTI aHTUTIN npotu Bipycy E[JC B MONo3nsi cBMHOMATOK, iMyHi3oBa-
HWX BaKLMHOLIO, iHakTuBoBaHot npotu EJC 3 KMLLKOBOIO BipyCy LUTYYHO 3apaXeHnx 6e3MOono3nBHMX NOPOCAT. IHpeKLinHy akTUBHICTb
MaTpUYHKX PO3MNNoAO0K Bipycy ANnst BUpOGHULTBA NpenapaTy Bu3Hadanu metogom MJIP-PY. 3a pesynbratamu gocnigxeHb Bindupanm
marepian Ans BUroTOBMNEHHS BakUMHW. Hagani npenapaT KOHTpOntoBanu 3rigHo 3 TEXHONOMNYHUM pernameHToM, 30Kpema iHpekuiHy
aKTUBHICTb BipyCy, sika ctaHoBuna Bif 1,96x10°8 go 3,16x10-°. Mu nposenu nopiBHANbLHE AOCAIAXEHHSA HAABHOCTI aHTUTIN A0 Bipycy
E[C B MONo3nBi CBUHOMaTOK METOAOM «3BOPOTHBLOMO 3rof0BYBAHHS» | BaKLMHAL|ii CBUHOMATOK iHAKTMBOBaHUM npenapaToM. 3pasku
MOI03u1Ba Bif, CBMHOMATOK Bigbupanu BnpoaoBx 1—4 rod. nicnsi onopocy. Pesyneraty 3acsigumnu, wo obuasa metogm o6pobkn cBUHO-
MaTOK CTBOPIOIOTb iMYHITET Y HOBOHapOAXeHNX TBapuH. HasBHiCTb aHTuTIn Ao Bipycy E[IC B MONo3uBi BXxe y nepLui rognHn nicns
HapomkeHHs 3abesnevye 3axucT Bif iHikyBaHHsi Ta 3arnbeni NopocsT.

KntouoBi cnosa: Bipyc, E[IC, cBMHI, KOnocTpanbHoW iMyHITET, MONO31BO

Ayshpur OY, Mushtuk 1Y, Muzykina LM, Tarasov OA, Yermolenko OM, Gumeniuk VV, Derevyanko MM. The analysis of the condition
of colostral immunity of sows after vaccination against porcine epidemic diarrhea virus. Biol. Tvarin. 2021; 23 (1): 3—-6.
DOI: 10.15407/animbiol23.01.003.
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Bnnue uuctuuepkosHoi iHBa3il Ha NOKa3HMKU NPOTEIHOBOro OOMiHY

Ta KINiTUHHUM iIMYHITET KponiB

fO. B. flyoa

dudajulia1976@gmail.com

[HINpOBCLKUIA AepXXaBHUIN arpapHO-EKOHOMIYHWIA YHIBEPCUTET,
Byn. C. EdpemoBa, 25, m. [iHinpo, 49009, YkpaiHa

Cknapg npoTeiHiB KpOBi OpraHiaMy 3MiHIETBCA 3aNeXHO Bif OYHKLiOHANbHOrO CTaHy

TBAPWH, @ TaKOX Big, Pi3HMX NATONOrii. Y 3B’sA3Ky 3 LM, METOK Halloi poboTy Oyrno BU3HAYEHHS
BnnuBy 36yaHuka Cysticercus pisiformis Ha NpoTeiHOBU OOMIH | KMITMHHWI iMyHITET Kponig. [icns
Bi3yanbHOro BU3HAYEHHS1 HAsiBHOCTI LIMCTULIEPKO3HNX MiXypiB Y KpOMiB X NO4INUNv Ha Asi rpynu:
300poBi (KOHTPOrbHA) Ta XBopi (gocnigHa). bioxiMivHi AocnigXeHHS KpOBi NPOBOAWIN 3 BUKOPUC-
TaHHAM HabopiB peakTueiB dipMu «DiniciT-fiarHocTrkay (YkpaiHa). CnoHTaHHa LmMcTULEepKo3Ha
iHBa3is y KponiB-caMLiB CPUYNHUNE 3MiHW NMOKa3HWKIB NPOTEIHOBOrO OBMIHY. Y 3apaxeHux TBapuH
BMICT 3aranbHoro npoTeiHy 6ys Ha 8,79% (P<0,05) BuLwmMM, HiX y kKoHTponi. MNpu ubomy 36inb-
LLIEHHs1 BMICTY 3aranbHOro npoTeiHy BiAbynock 3a paxyHok rnobyniHoBoi dopakuii, sika B 1,50 pasa
(P<0,05) nepesuLLyBana 3Ha4eHHS Y XBOPUX TBApUH 3@ abCONOTHUM MOKa3HUKOM, HiX Y 300-
poBux kporiB. 3okpema Le NiaBuLLEHHS BiAOynocs BHACNiAOK 3pOCTaHHsI BMICTY y-rnobyniHiB sik
B abcontoTHOMY 3HadeHHi — B 1,69 pasa (P<0,05), Tak i y BigcotkoBomy — B 1,51 pasa (P<0,05).
BmicT anbbymiHiB KpoBi, CMHTE30BaHMX NeYiHKoo, OyB BiporigHO Huk4MM Ha 10,08% (P<0,05)
Yy XBOPVIX HA LMCTMLEPKO3 KponiB. Mpu LpoMy NpOTEIHOBUI KoeilieHT Y aocnigHnx TBapuH OyB
Hk4mMM Ha 43,89% (P<0,05) nopiBHAHO 3 KOHTponeM. KoHLEeHTpaLlisi ce4oBOI KUCMOTU B iHBA30-
BaHMX TBapuH Byna Hk4oro Ha 34,09% (P<0,05), Hix y 300poBuUX. Y 3aparkeHnX TBapUH CrocTe-
pirann BMCOKy KinbkicTb T-, B-nimgouuTis i T-xennepis, 0cobnmBo OBOX OCTaHHIX NOKa3HWKIB, SKi
6ynu BuLui, BignosigHo, B 1,54 (P<0,01)i 1,36 (P<0,05) pa3a Ha Tni HU3bKOI KinbKocTi T-cynpecopis
i O-nimdoumTie — make B 5 pasis (P<0,001). Takum 4MHOM, 3MiHM B NpoTEiHOrpaMi Ta Kni-
TUHHOMY IMYHITETI cBig4YaTb, Ha HaLly AYMKY, NPO iHTEHCUBHWUIA PO3BUTOK iIMYHHOI BignoBsigi Ha
NOLLKOPKEHHS] TKAHUH B OpraHi3mi kponie nig Yac mirpauii 3dygHuka Cysticercus pisiformis.

KniouoBi cnoBa: uncTMuepko3Ha iHBasis, npoTeiHoBuin obmiH, T- i B-nimdoumnTuy,
Cysticercus pisiformis, rmo@yniHoBi cppakuii, kponi

OpHWM i3 NOLMPEHKMX IHBA3IMHUX 3aXBOPHOBaHb Y KpPO-
NIBHULITBI € LMCTULIEPKO3 Ni3ichOPMHUI, 30YAHUKOM SIKOMO
€ Cysticercus pisiformis. Lle uectonosHe 3axBoptoBaHHS,
LLIO BUHMKaE BHACMiOOK 3aKOBTYBaHHA 3 KOPMOM abo
BOZOM feUb Taenia pisiformis — Uin'sika, SkuiA napasutye
B TOHKOMY BifAjni KLIEYHNKY CODaK Ta iHLUMX M'ACOIOHUX.
Y TpaBHOMY KaHani KponiB 3 SiELb 3BiMNbHAIOTLCS 3apoaKu
(oHKkoChepu), siki NPOHMKaKTb 4O KPOBOHOCHUX CyAWNH
CMM30BOI 060MOHKM KMLLEYHUKY. [OTiM 3 MOTOKOM KPOBI
Y BOPOTHIlA BeHi ab0 NiMdpaTU4HMX CyamHax NoTpansisioTb
Yy NeviHKy, pigLle B iHWi opraHn, Ae NepeTBOPIOOTLCS Ha
Moroamx napasuTie. Yepes 26 Ojb GinbLuicTb LMCTMLEpPKB
MPOHUKAIOTL Yepe3 CEPO3HUIN MOKPUB NEYIHKK | BUNaga-
OTb Y YEpPEBHY MOPOXKHUHY, MPUKPINMIOTLCS A0 nonepe-
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KOBOI ab0 Ta30BOi YaCTMHM NPSAMOI KMLLIKW, CarbHKKa, ove-
peBUHK, NNEBPU, Ae AocAratoThb iHBasiMHOI cTagii [5, 15].

HocnigHukamn BcTaHoBneHoO [5, 8], Wo uncTu-
LlepKO30M Mi3dOpPMHMM MOXe ByTh ypaxeHo 41,6%
KponiB i 21,7% 3anuiB. IHTEHCUBHICTb iHBa3iT y KponiB
konueaeTbea Big 3 Ao 121, y 3anuis — Big 7 0o 48 [8]
i HaBiTb 4o 600 mixypis [21].

Lle 3axBoptoBaHHS HEFATUBHO BMJIMBAE HA M’SICHY
NPOAYKTMBHICTb Kponis [19, 23], npu3Bogaum 40 3HAYHMX
€KOHOMIYHUX 36UTKIB Ha KporiBHWUYMX dhepmax [16, 17].
o6 yHMKHYTU NoWMpeHHs XBopobu, NoTpibHO BYACHO
AiarHOCTyBaTn 3aXBOPIOBAHHS.

306yaHuKM iHBa3iNHMX XBOPOO BMNMBAKOTL SIK HA MPO-
TeiHOBMIM OBMIH, TaK i Ha IMyHHY CMCTEMY OpraHi3my TBa-
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BnavB LMCTULLEPKO3HOI iHBA3ii Ha MOKAa3HWKM MNPOTEIHOBOro O6MIiHY Ta KAITUHHWI IMYHITET KPOAIB

pvHu [9, 10, 25, 29]. BusHaueHHsi NpoTeiHOBUX dhpaKLin
KpOBIi Ta KIMITUHHOMO iIMYHITETY € NOKa30BUMMU, OCKISTbKA
MaloTb CyTTEBE 3HAYEHHS ANS OiarHOCTUKM BaraTbox
3axsoptoBaHb [1, 27].

Tomy MeTOor0 HaLLmX AocnimkeHb Byno BUBYMTY BMNMB
30ypHuka Cysticercus pisiformis Ha NOKasHWMKN NpoTei-
HOBOro OOMIiHY Ta KINiTUHHOIO IMYHITETY KpPOMiB.

Marepianu i meTogu

PoboTy BukoHyBanu Bnpogosx 2016 p. JocnimpkeH-
HSA MPOBEAEHO Ha Kponsx-camusax KanipopHincbKol
nopoau 3—4-mica4Horo Biky, macoto Tina 3,5-4,0 «r,
BigibpaHnx 3a NPMHUMNOM aHanoriB y KponiBHULIbKOMY
rocnogapcTtei TOB «Onbect» [HinpoBcbkoi 06rn. Kpos
y kponie 6panu BpaHLi 3 KpaoBoi ByLLHOI BeHW. icrns
B3ATTH KPOBi NpoBOoAMnuM 3abil Ta BidyanbHO BU3Ha4anm
HasIBHICTb LIMCTULEPKO3HUX MIXYpIB Y KPONiB, AKUX MOTiM
noainunu Ha ABi rpynu: 30OPOoBi (KOHTPOIb) Ta XBOPI
TBapwuHU (gocnigHa rpyna). TBapuHu KOHTPOIBLHOT rpynin
oTpuMMyBanu 36anaHcoBaHui CTaHOAPTHUIN rPaHyrbo-
BaHMI kombikopM i Bogy 6e3 obMexeHHs; gocnigHoT —
KpiM CTaHOapTHOro rpaHyrnboBaHOrO KOMBiKOpMy 3 BO-
010, 4OAATKOBO CMOXMBaNM CiHo. TBapWH yTpyMyBanm
B CITYACTMX OQHOSPYCHUX KNiTKaxX y NPUMILLIEHHI, 3rigHO
3 YNHHVMMU BETEPVHAPHO-CaHITAPHMUN HOPMaMW.

JTaBopaTopHi gocnigpxkeHHa nposogunu B nabopa-
TOpii Kacbeapw NapasnTosnorii Ta BeTcaHeKCnepTnan
[HinpoBCbLKOro AepkaBHOro arpapHO-eKOHOMIYHOTO YHi-
BepcuTeTy. bioxiMiyHi JOCniaKeHHSA KpoBi npoBoaunm
3 BUKOPUCTaHHSAM HabopiB peakTuBiB dipmmn «dinicit-
OiarHocTtuka» (M. dHinpo, YkpaiHa). CnekTpodoTo-
METPUYHUM METOLOM Y KPOBi TBAPUH BU3HAYanu Taki
MOKa3HWKW: BMICT 3aranbHOro npoteiny biypetosum
METOAOM, anbOyMiHiB — 3 iHOUKaTopom BpoMKpe3osno-
BMM 3eneHuM, rmobyniHiB (po3paxyHKOBUA NOKa3HMK)
[OOPIBHIOE Pi3HML 3aranbHOro NPoTeiHy Ta anbbyMmiHiB,
rno6yniHoBI (hpakLii — MeTOAOM OCaKeHHs!, NpoTei-
HOBUI koediLlieHT (PO3paxyHKOBUI NOKa3HUK) o04nC-
NoBanu siK cniBBigHOLLEHHS anbOyMiHiB 4o rmobyriHiB;
CEYOBUHY — AiaLeTUIIMOHOOKCUMHMM METOAOM, CEYO-
BY kucnoty — ¢ocopHOBONbpaMoOBUM METOA0M,
KpeaTuHiH — metogoM Adycpe-Monnepa [9, 24].

3aranbHy KinbkicTe T-niMmcoLunTie BU3HaYann mMeTto-
[OM CMOHTaHHOTO PO3ETKOYTBOPEHHS 3 EpUTPOLIUTAMMU
bapaHa [2, 18, 28]. Yucno T-kniTMH 3 NepeBaXxHO Cy-
NpecopHoIo akTuBHicTO (TOY) BU3Havanu BigHiMaH-
HSM Yncna TeodiniHpe3ncTeHTHUX T-kniTuH (TPP) Big
3aranbHoro ymcna T-nimouunTis. IMyHOperynaTop-
Hun iHgekc (IPl) po3paxoByBanu K CMiBBiAHOLLEHHSI
TeoiNiHPE3NUCTEHTHUX T-KMITUH 40 TeoinNiHYYTINBUX.
BusHayeHHsa KinbkocTi B-nimgouunTis nposognnu me-
TOOOM KOMMNEMEHTAPHOIO PO3ETKOYTBOPEHHS [2, 28].
Yucrno O-kniTuH nigpaxoByBanu BigHiMaHHsM Big 100%
CyMWU 3aranbHoi KinbkocTi T- i B-nimcouuTis.

Mig yac poboTun 3 TBApMHaMK JOTPMMYBaNUCH BU-
Mor « EBPONENCHKOT KOHBEHLT LLoA0 3axXucTy xpebeT-

HUX TBApWH, SIKi BAKOPUCTOBYIOTECS B €KCMEPUMEHTI
Ta iHWKX HaykoBux Linsax» (Ctpactypr, 18.03.1986 p.).
CratucTnuHy obpobKy ekcrnepuMeHTanbHUX pesynsrarTiB
O515 BU3HA4YeHHS BiOMEeTpUYHMX NOKa3HWKIB (cepefHi
3HaYeHHS Ta iX NOXMOKM, MOPIBHAHHSI CEPEAHIX 3HAYEHb
3a kpuTepiem CTbiofeHTa) 34ilcHIoBaNu 3 BUKOPUCTaH-
HAM nporpamun Microsoft Excel-07.

Pe3synbtat 1 06roBopeHHsA

PiBeHb yparkeHOCTi KponiB BU3Ha4anu BisyansHoO Micnsi
3a60t0 3a KinbKiCTIO LMCTMLEPKO3HMX MiXypiB. Linctu-
LiepKiB 3HAXOO4WMNN TiflbKN Ha Ta30Bil YacTUHI NpsMOl
KMLLIKW. IHTEHCUBHICTb iHBAa3iT Y XBOPWUX TBApWH CTaHOBK-
na Big 2 go 10 mixypiB B ogHin TBapuHi. [NpoBegeHMmn
OOCTigKEHHAMM BCTaHOBNEHO, LLO 30yaHuk Cysticercus
pisiformis BNN1BaB Ha NOKa3HWKN NPOTEIHOBOrO OOMIHY
Ta KNITUHHOrO iMYHiTETY KponiB. 30KkpeMa BUSIBIIEHI
iICTOTHI BiMIHHOCTI 5K 3ararnbHOro nNpoTeiHy, Tak i B CriB-
BiIHOLLIEHHi NPOTETHOBUX (hpaKLiiii KPOBI Y XBOPUX TBApWH
MOPIBHSHO 3i 340poBMMM (Tabn. 1).

Y 3apaxeHux TBapuH 6yB Ha 8,79% (P<0,05) Ginb-
LW BMICT 3ararnibHOro npoTeiny, Hixk B KOHTponi. 36inb-
LLEHHS1 BMICTY 3aranbHOro npoTeiHy Bigbynock 3a pa-
XYHOK rno6yniHosoi dpakuii, aka B 1,50 pasa (P<0,05)
nepeBuLLyBarna 3Ha4YeHHs y 3apaxeHux 30yaHunkom Cys-
ticercus pisiformis TBapvH 3a aGCONOTHUM NMOKA3HMKOM,
HI>K Yy 300pOBUX KporiiB, a 3a Bigcotkosum — B 1,35 pasa
(P<0,05). BmicT anbbymiHiB KpoBi, CUHTE30BaHMX NEYiH-
koto, ByB BiporigHo Hux4umM Ha 10,08% (P<0,05) y xBopmx
Ha uncTmuepkos Kponis i ctaHoBuB 30,65+1,12 r/n nopis-
HSIHO 3 LM MoKasHWKOM y 3gopoBux — 33,74+0,69 r/n.
[HLWI HayKOBLLi Tex cnocTepiranu BiporigHe 3HUXEHHS
anbbymiHy [3, 13]. [leski 3 HUX NosicHoBanu Lewn dakT
TUM, LLO BHACNILOK napa3utyBaHHs Cysticercus pisi-
formis BYHWKae cMHOPOM MEYiHKOBOI HegocTaTHOCTI [3].
MpoTeiHoBUI KoeiLEHT Yy XBOPUX TBapyH OyB H/KYUM
Ha 43,89% (P<0,05) nopiBHsaHO 3i 3nopoBumMn. H13bkui
BMICT anbOyMiHiB Ha Tri BUCOKOro BMICTY 3aranbHOro
NpoTeiHy Ta rnobyniHiB y KPOBi XBOPUX TBAPWH, HA HaLLy
OYMKY, MOXe BKa3yBaTUu Ha MOLLKOAXEHHS MNapeHxiMmu
neviHkn. Hawi npunyweHHs nigteepmxye |. M. ybuHa
y CBOIlA po0OTi, B 5K pO3KPMBAE, LLIO BHACTIAOK TpMBa-
10ro 3anarneHHst NeYiHKK, CIPUYMHEHOTO MIrpyroYMMm
umncTULepKamm, NopyLLYETLCS Ti MiKPOLMPKYNALIS, WO
Npu3BOAUTb A0 reHepanizoBaHoI rinokKcii i, Ak HacnigoK,
00 AUCTpodii i HEKPO3Y NEYiHKOBUX KMIiTWH [6].

[NpoTeiHn cMpoBaTKM KPOBI KPONiB po3ginanm me-
TOOOM OCaKEHHSA Ha dopaKLii: anbByMiHn, a,-, d,-, B-,
y-rno6yninHu [1, 11, 30]. Mig yac npoBegeHHs gocnigie
MW NOMITUNN TEHAEHLI0 A0 3BiMNbLUEHHS Y XBOPUX KPO-
NiB BMICTY 0,- i B-rnobyriHiB NOPIBHAHO 3 KOHTPOSIEM.
3okpema, 3pocTaHHsA BMICTY Y-rmnobyniHiB sk B abcontoT-
HOMy 3Ha4yeHHi — B 1,69 pasa (P<0,05), Tak i B BigcoT-
koBoMmy — B 1,51 pa3a (P<0,05) moxe 6yt 3ymoBrneHe
TXHBOI YYaCTIO Y MexaHi3amax 3axmcTy opraHiamy XBo-
poi TBapuHu [24, 26]. 3a uncTruepkoady nisiopmMHoro
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I. M. Oy6uHa Ta M. ®. KapacboB crnocTepiranu iMmyHo-
3anarnbHWn CUHOPOM i3 XapaKTepHUM NigBULLEHHSIM piB-
Hs1 y-rnobyniHiB y cMpoBarTLi KpoBi [7].

BogHouac uuctuuepkosHa iHBasisi npuaeena 4o 3MiH
iHLUMX MOKa3HWKIB MPOTEIHOBOIrO 0OMiHY — BMICTY CEYO-
BOI KMCMNOTK, CEYOBMHW Ta KpeaTuHiHy, SIKi y JOCTiAHNX
rpynax BUSIBUITUCb HVDKYUMMW MOPIBHAHO 3 KOHTPOSIEM.
BcraHoBneHo, L0 KOHLEHTpaLlist Ce4OBOI KUCIOTU B iHBa-
30BaHMX TBapuH Byna Hwk4oto Ha 34,09% (P<0,05), Hix
y 300poBuX. Bigomo, Lo cevoBa KMcnota — OauH 3 npo-
OYKTIB, siKi BUpoOnse neviHka [12], 3a CTpyKTYpHMX 3MiH
opraHy Usi OyHKLSt MOPYLUYETLCS, L0 A NPM3BOAWTL A0
BipPOriAHOIO 3HWPKEHHS il KOHLEHTPaLii y XBOPUX KPOTiB.

TaknM YMHOM, Y KPOBi TBAapWUH, CMIOHTAHHO 3apaxe-
HuX 36ygHukom Cysticercus pisiformis, BigBynmcsa 3HauHi
3MiHM y MpoTeiHorpami Ta 3HU3UNocsa BUPOBIEHHS cevo-
BOI KMCMOTW. Ha Haluy oymKy, e CBigumMTb Npo 3anarbHi
npoLecy y neviHui, ki BAHMKaTb BHACNiAOK MeXaHivyHoT
i TOKCUYHOI Aii renbmiHTa.

Y HalmMX JOCTiPKEHHAX BCTAHOBMEHO, L0 Y CMOHTaH-
HO 3apaxkeHux 30yaHukom Cysticercus pisiformis kponis
BiOyBaOTLCA iICTOTHI 3MiHW KITITUHHOTO iMYHITETY, 30Kpe-
Ma KinbkocTi nonynsuin T- i B-nimdouuTis (Tabn. 2).

Po3BuToK 3ananbHOro npouecy y nediHui cynpo-
BO)KyBaBCs NepenyciM 3Ha4HUMM 3MiHaMu B cucTe-
Mi iMyHiTeTY. My BCcTaHOBMAW, WO Y nepudepinHomy
pycni KpOBi XBOPUX HA LUUCTULIEPKO3 KponiB 3aranbHuUim
BigcoTok T-nimdpouuTie ByB BipoOrigHO BULLMM i caras
59,9341,04% (P<0,05) nopiBHAHO 3i 340pOBUMMN —
55,74£1,14%. lllogo apyroi naHkK iMyHHOT cucTemu,
SKy cknagatoTb B-nimdoumnTti, TO iHBa3oBaHi TBapuHU
Manu nofiéHy o T-nimgounTie kKapTUHY 36iNbLUEHHS
AK y BigcotkoBomy — 36,00+1,11% npotu 23,52+1,52%
(P<0,001), TaKk i B KinbkicHOMY 3HayeHHi — 2,16+0,21 [/n
npotun 1,40+0,14 I'/n (P<0,01), To610 B 1,54 pasa.
3HauHi 3miHu BigbyBanucsa cepen T-xennepis, OCHOBHa
dYHKLISt SKMX nonsirae y CTMMYNoBaHHI TpaHcdopmalii
B-nimcouuTiB y KniTHM NnasmatuyHoro paay [2]. Kinb-
KicTb T-xennepiB y 3apaxeHux 36yaHukom Cysticercus
pisiformis kponis 6yna GinbLoto B 1,36 pasa (P<0,05)
MOPIBHSHO 3i 300pOBMMMU. Taki BiporigHi 3MiHW cnocTepi-
ranv i B BiJCOTKOBOMY 3HaY€HHi LMX KIiTWH, sike Byro Bu-
wmm Ha 13,11% (P<0,001). BogHo4ac y kposi gocrigHot
rpynu peecTpyBarny HU3bKMIA MOKa3HMK SIK aBCOSOTHOI,
TaK i BIQHOCHOI KinbKoCTi T-cynpecopiB NPoTN KOHTPOIb-
Hoi rpynu TBapuH: 0,73+0,10 I'/n npotn 1,10+0,10 I'/n
(P<0,05) i 11,86+1,23% npotu 19,17+0,91% (P<0,001)
BiQNOBIOHO. Y XBOPMX KpOniB KinbkicTe O-nimcoumnTia
3Ha4yHO HWk4a — Maixke B 5 pasis (P<0,001), Hix y 3a10-
posux. Takui nepepo3anogin nimdouuTie, BUCOKa Kinb-
Kictb T- i B-nimcdouuTie Ta dhyHKUiOHaNLHO cnedianiso-
BaHMWX KNITUHHUX Nonynsauin (T-xennepis) Ha TNi HU3bKOT
KinbkocTi O-nimgouuTis, T-cynpecopis ceigyaTtb Npo
iMYHHY BignoBigb Ha MOLUKOMKEHHS TKaHWH nig 4ac Mi-
rpavii 3dyaHuka Cysticercus pisiformis. [lesiki BYeHi Tex
nokasanu, Lo Y BiAnoBifAb Ha NoApPa3HEHHs LcTuLep-
KaMu opraHiam xasdiHa Moyrntoe iMyHHY BignoBigb 3a
Th2-tunom [20, 22, 31].
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Ta6nuus 1. MNoka3HWkM NpoTeiHOBOrO 06MiHY KpOBi KponiB
3a BrnuBy 36yaHwka Cysticercus pisiformis (M+m)

Table 1. Protein metabolism parameters of rabbits

under the influence of Cysticercus pisiformis (M+m)

I'pynu TBapuH / Animal groups

MokasHuKK 3n0oposi, Xqui, nocnig
Parameters KOHTpOrb Diseased,
Healthy, control experiment
(n=24) (n=14)
3aranbHuin NnpoTeiH, r/n 48 47+0.85 59 73+1.06*
Total protein, g/l R e
AnbBymiHm r/n/gll 33,74+0,69 30,65+1,12*
Albumins % 70,00£1,70 59,66+3,68*
no6ynitu r/n/gll 14,73+1,02 22,08+2,66*
Globulins % 29,99+1,70 40,3443,68*
r/n/gll 1,21+0,16 1,20£0,31
a
% 2,5010,32 2,110,45
o r/n/gll 2,55+0,35 3,49+0,56
MmobyniHoBi  a, )
dpakuii % 5,27+0,74 6,51+0,98
Globulin t/n/ gll 2,19£0,24 2,5740,52
fractions B
% 4,49+0,49 4,94+1,00
r/n/gll 8,79+0,88 14,85+2,22*
Y % 17,73+1,55 26,80+3,36*
MpoTeiHoBui koedilieHT "
Protein ratio 2,59+0,21 1,80+0,28
CeyoBurHa, MMOnb/N
Urea, mmol/l 6,92+1,22 6,79+0,75
CeuoBa KkMcnora, MKMOnb/n 92 05+9.01 68.65+5.27*
Uric acid, pmol/I R Y
Kpearuki, mkmons/n 150,6645,15  143,98+6,36

Creatinine, pmol/l

lMpumimka. Y uin i HacTynHMx Tabnuusix: * — P<0,05; ** — P<0,01;
*** — P<0,001 nopiBHSAHO 3i 340POBNMMK TBApUHAMU.

Note. In this and following tables: * — P<0.05; ** — P<0.01; *** —
P<0.001 compared to healthy animals.

Tabnuus 2. MNoka3HWKN KNITUHHOTO IMYHITETY KponiB
3a BrnuBy 36yaHwka Cysticercus pisiformis (M£m)
Table 2. Cellular immunity parameters of rabbits
under the influence of Cysticercus pisiformis (M+m)

I'pynu TBapuH / Animal groups

MokasHuku 3noposi, XBopi, Aocnia
Parameters KOHTpOIb Diseased,
Healthy, control experiment
(n=24) (n=14)
T-nimcpounTh r/n/ Gl 3,2740,26 3,56+0,28
T-lymphocytes % 55,74+1,14 59,93+1,04*
B-nimcpoLuTy rin/ Gl 1,400,14 2,16+0,21*
B-lymphocytes % 23,52+1,52 36,001,11%**
T-xennepu rin/ Gl 2,08+0,20 2,83+0,23*
T-helpers % 34,96+1,91  48,07+1,56***
T-cynpecopn rin/ Gl 1,1020,10 0,730,10*
T-suppressors % 19,17+0,91 11,8641,23***
IPI 1,98+0,19 4,99+0,78**
T r/n/ Gl 2,50+0,18 2,78+0,23
T-active % 45,1342,29 46,86+1,50
O-nimdoTI r/n/ Gl 1,21%0,21 0,24+0,04***
O-lymphocytes o 20,74+2,40 4,07£0,59**
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CnoHTaHHa UUCTULIEepKO3Ha iHBa3is y KponiB-camuiB
CrpUYMHMNA 3MiHU NOKa3HMKIB MPOTETHOBOrO OOMIHY:
30iNbLUEHHS] BMICTY 3aranbHOro nNpoTeiny, rmobyniHoBol
dpakuii, y-rnobyniHiB Ha TNi 3HMXKEHHSA BMICTY alnb-
OyMiHiB i CE4OBOI KUCNOTU BHACNIAOK TpMBanoro 3a-
naneHHsi nNeviHku.

Y 3apaxeHux TBapuH crnocTepirany BUCOKY Kifb-
Kictb T-, B-nimcdouuTie i T-xennepis Ha TNi HU3bKOI
KinbkocTi T-cynpecopis i O-nimgouuTiB, WO CBIigYNTb
NpO IHTEHCUBHUIN PO3BUTOK KNITUHHOI iIMYHHOI BiaMNoBi-
[i Ha NOLUKOMKEHHS TKaHWH Mig vac Mirpauii 30ygHuka
Cysticercus pisiformis.

MepcnekTuBM NoganbLUKMX AOCHiAKEHb

BuBYEHHS1 EH3MMHOT aKTUBHOCTI TpaHcaMiHa3, Nenko-
opMynu i ryMopanbHOro iMyHIiTETY 3a CNOHTaAHHOIO
LUCTULIEPKO3Y KPOFiB, @ TAKOX BU3HAYEHHSI MPOTEIHO-
BOro OOMiHY Ta iIMyHHOI peaKTUBHOCTI 3a LIMCTULIEPKO3HOI
iHBasii KpONiB Ha TNi aHTUrenbMIHTHOI Tepanil i3 3acTocy-
BaHHSM Pi3HUX NPOJYKTiB Nnepepobku amapaHTy.
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The effect of cysticercosis invasion on the protein metabolism and cellular immunity of rabbits

Y. V. Duda
dudajulia1976@gmail.com

Dnipro State Agrarian and Economic University,
25 S. Efremov str., Dnipro, 49009, Ukraine

The composition of blood proteins depends on the functional state of animals, as well as on various pathologies. The goal of the
work was to establish the effect of cysticercosis invasion on the protein metabolism and cellular immunity of rabbits. Rabbits were divided
into two groups after visual identification of the larval cysts presence: healthy (control) and diseased (experimental). Biochemical blood
tests were performed using reagent sets produced by “Filisit-Diagnostika” (Ukraine). Spontaneous cysticercosis invasion of male rabbits
caused changes in protein metabolism. The content of total protein in infected animals was higher by 8.79% (P<0.05) than in control.
The increase in the total protein content was due to the globulin fraction, which was 1.50 times (P<0.05) higher in affected animals than
in healthy rabbits. This rise occurred as a result of a high content of y-globulins, both in absolute value by 1.69 times (P<0.05), and in
percentage by 1.51 times (P<0.05). The albumins, which are completely synthesized by liver, were lower by 10.08% (P<0.05) in rabbits
with cysticercosis. The protein coefficient of experimental animals was lower by 43.89% (P<0.05) compared with the control. The con-
centration of uric acid in diseased rabbits was lower by 34.09% (P<0.05) than in healthy ones. We have observed a high number of T-,
B-lymphocytes and T-helper cells, especially the last two indicators, which increased respectively 1.54 times (P<0.01) and 1.36 times
(P<0.05) against the background of a low number of T-suppressors and O-lymphocytes — almost 5 times (P<0.001) in affected animals
than in healthy rabbits. In our opinion, such changes in the proteinogram and cellular immunity indicate the intensification of immune
reactions in the body of rabbits infected with the Cysticercus pisiformis as a result of inflammatory processes that occur in the liver under
the action of a mechanical, toxic effect of the helminths.

Key words: cysticercosis invasion, protein metabolism, Cysticercus pisiformis, albumins, globulin fractions, rabbits
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lNoka3HMKM iMyHOpeaKTUBHOCTI Y LWypiB
3a YMOB Pi3HUX peXUMiB XapuyBaHHA

O. M. Bonowyk, T. B. Jlyyquk, I 1. Konunp4yk

o.voloschuk@chnu.edu.ua

YepHiBeLbkuii HalioHanbHUIA yHiBepcuTeT iMeHi FOpist ®egbkoBuya, IHCTUTYT Gionorii, ximii Ta Giopecypcis,
Byn. KoutobuHcbkoro, 2, M. YepHisui, 58002, YkpaiHa

[ocnigeHi iHTerpanbHi remaTosoriyHi MOKas3HMKK K Mapkepu iMyHOpeaKTUBHOCTI Ta
daroLMTapHa aKTUBHICTb HEMTPOINIB Y TBAPMH 3a YMOB HYTpiEHTHOro AncbanaHcy. ocnigkeHHs
NPOBOAUIMM Ha YOTUPLOX rpynax TBapuH: | — iHTakTHI TBapuHK (K); Il — wwiypu, ki BNpoagoBk
28 pi6 nepebyBanu Ha HaNIBCUHTETMYHIN HM3bKonpoTeiHogin gieti (HMP); 1l — wypwn Ha B1COKO-
caxaposHomy pauioHi (BC); IV— Lwypwu, siKi OTprMyBanu HU3bLKOMPOTEIHOBMIN/BUCOKOCaXapo3HUN
pauioH (HMNP/BC). BctaHoBneHo, Wo AN TBapwH, SKUX YTpUMyBanu 3a YMOB arniMeHTapHOro
AediunTy NpoTeiHy, XapakTepHe 3HWKEHHS iIHOEKCY iIMyHOPEaKTUBHOCTI Ta MigBULLEHHS iHOEKCY
CriBBIAHOLLEHHS HEMTPOMINIB i NeNKoUUTIB 3a BIACYTHOCTI 3MiH iHOEKCY 3CyBY NENKOLUTIB KPOBI
Ta paroumTapHOi aKTMBHOCTI HerTpodinis. BogHovac Ans TBapuH BKa3aHOI ekcrnepuMeHTanbHoI
rpyny xapakTtepHa KOMMeHcaLlisi eHOOTOKCUKO3Y Ta 3HWXXEHHS iHAeKCY ajanTalii, WO BKasye Ha
CrMOBINbHEHHSI aAanTUBHMUX MeXaHi3MiB. AHANOriYHi 3MiHK AOCHiAKyBaHWX iHTerpanbHUX remaTo-
NOTiYHMX IHOEKCIB XapaKTepHi 4151 TBAPWH, SIKMX YTPMMYyBarnu 3a yMoB pauioHy BC. MNokazaHo, wo
ANns TBapwH, Aki cnoxusanu pauioH HIMNP/BC, xapakTtepHa H13bka iMyHOMOriYHa peakTUBHICTb,
NPO LLO CBIgYNTb 3HWKEHHS IHAEKCY IMyHOPEeaKTUBHOCTI Y 3,4 pa3a Ta NigBULLEHHS iIHOEKCY 3CyBY
nerkoumTiB KpoBi B 1,5 pasa, nigBuLLEeHHS iHOEKCY cniBBigHOLLEHHSA HenTpodinis i nimcounTis
Ta BiporigHe 3HWKEeHHSs haroumnTapHOro iHAEKCY, WO BKa3ye Ha Hee@eKTUBHICTb iIMyHHUX peakLuiin
3a yyacTi HenTpodinis. BogHouyac BUSIBNEHO HaMpyXeHHs afanTUBHMUX MeXaHi3MiB Ha Tni niasu-
LLIEHHS iIHOEKCY peakTMBHOI BignoBiai HeMTPoiniB yTpudi, L0 € MapKepoM cTagii cyOKomneH-
cavujii eHgoTokeukosdy. OTxe, AoCnioKyBaHi iIHTerpanbHi remMaTonorivyHi NoKasHUKU MOXYTb ByTK
BMKOPWCTaHI ik JOAATKOBI PaHHi 4iarHOCTUYHI MapKepy NopyLUEHHs iMyHOPEeaKTUBHOCTI Ta eHAo-
TOKCUKO3Y Yy TBapWH 3a YMOB Pi3HOi 3a6e3ne4eHOCTi paLioHy Xap4oBUM NPOTEIHOM i caxapo30t0.

Knto4oBi crnoBa: iMyHOpeaKTUBHICTb, IHTerpaneHi remaTonorivHi ingekcu, garoumrapHa
aKTMBHICTb, HU3bKONPOTEIHOBUI paLioH, BUCOKOCaxapo3Ha fieta

MuTaHHs animeHTapHO-00yMOBMNEHNX NOPYLUEHDb
iIMYHITETY Ha CbOrofHi 3anunWaeTbCsa akTyanbHUM [7].
Bigomo, wo 36anaHcoBaHe HaaXOOXKEHHSI HYTPIEHTIB
€ BaXnMBMM (PaKTOPOM HOPMAaNbHOrO PO3BUTKY Ta
dYHKUIOHYBaHHA iIMYHHOI CUCTEMU: NIATPUMAHHS
LinicHocTi LWKipn Ta crnvM3oBux 060NOHOK, 3abe3neyeH-
HA pobOTKM KNMiTWH, 3a4isHMX ¥ cneumdiyHOMy Ta He-
crneumdivyHomy 3axucTi. [locTaTHE HAOXOOXKEHHS YCiX
HYTPIEHTIB € HEOOXIQHO YMOBOIO ANsi MpaBUNbHOI An-
depeHuiauii T- i B-nimcouuTis, hopmyBaHHs peLen-
TOpiB, BUpObneHHs aHTUTiN Ta nimdokiHis [5]. 3aranom
XapyyBaHHS pasoMm 3i CNagKoBICTIO BUOKPEMITIOOTE SK
ronoBHWIA hakTop y hopmyBaHHi iMyHHOro ctatycy [8].
AKTMBHO BUBYaIOTb B3aEMO3B’A30K MiXK iIMyHOpeaKTuB-
HICTIO OpraHi3my Ta xap4yBaHHsAM [15], ockinbkn 3HaHHSA

12

MexaHi3MiB nopyLleHHs iMyHHOT BignoBidi 3a Takmnx
YMOB [03BOMUTb BU3HAYNTU MOXIUBI NPUYUHK iMYHO-
bediunTHMX cTaHiB, BUSBUTU adanTaliiHi pesepsu
opraHiamy Ta po3pobuTn NpoinakTU4HI 3axoan LWLoao
3anobiraHHs pO3BUTKY iIMYyHHOI HEOCTaTHOCTI.

[ns ouiHKK CTaHy iIMyHHOI CUCTEMM OpraHi3my, LLO Bif-
obparkae nepebir NaTonoriYyHOro NPOLIECy, BUKOPUCTOBY-
OTb IHTErparnbHi NerMKouMTapHi iIHOEKCH, B SIKMX BUKOPUC-
TaHi napameTpu nerkoumTapHoi opmynu. 3a 3MiHO
NENKOLMUTAPHUX iIHAEKCIB MOXHA pOOUTY BUCHOBKY LLIOAO
BMPaXXEHOCTi 3anaribHOro NPOLECY, CTYNEHSA TSHXKKOCTI 3a-
XBOPKOBaAHHS i 3aranbHOro ctaHy iMyHHoi cuctemu [10].
Okpim TOro, BUKOPUCTaHHSI KOMMIEKCY reMaTornoridHmx
iHOEeKCiB AO3BOSIAAE OLIIHUTK 3arasfibHUIA cTaH aganTa-
LinHOro noteHuiany, CTyniHb eHAOTOKCUKO3Y Ta iMyHO-
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PEeaKTUBHICTb opraHiamy [6]. OaH1M i3 OCHOBHMX KpuTe-
PilB OLHKM iIMYHHOO CTaHy TaKOX BBaXKalOTb aKTMBHICTb
dharoumnTosy, OCKinbKu Lier NpoLec € PyHOAMEHTarnbHO
CKINafoBOK iIMYHHOTO 3axMCTy opraHismy [4]. 3a natono-
MYHMX CTaHIB, AKi NPU3BOAATL A0 MOPYLUEHHS IMYHITETY,
CMOCTEpPIraeTbCsl 3HWXKXEHHA baroLMTapHoi 34aTHOCTI
MOHOHYKIeapHUX aroLmTiB i rpaHynouuTiB.
Ockinbku NUTaHHSA 0COBNMBOCTEN iIMyHOPEaKTUBHOCTI
opraHiamy 3a ymoBu AediunTty abo HaamM LKy OKpeMUX
HYTPIEHTIB Y Xap4OBOMY PaLiiOHi 3amULLAETLCS BiOKPUTUM,
TO MeTOK pobOTU CTano OOCHiAXKEHHS iHTerpanbHuX
remMaTornoriyHUX NOKa3HWKIB K MapKepis iMyHOpeaKTuB-
HOCTi y TBapVH 3a YMOBW HYTPIEHTHOrO AnMcbanaHcy.

MaTtepianu i meTogm

[ocnigxeHHsa npoBogunu Ha Ginux 6e3nopoaHnx
Lwypax BikoM 2—2,5 micsud, macoto 100—120 r. Bei maHi-
nynsuii 3 TBApMHaMK 34iMICHIOBaNM BigNOBIAHO 40 BUMOT
Mi>KHapOAHOT KOHBEHLii Npo 3axucT xpebeTHUX TBa-
PWH, SIKi BAKOPUCTOBYIOTLCA ANSA eKCnepuMeHTanbHNX
Ta iHWWX uinen.

3rigHo 3 moaennto AoChiAXeHHs, TBapuH po3ai-
NUAN Ha YOTUPK TPYNN MO AEB’ATb OCOOWH Y KOXHIN:
| rpyna — iHTakTHi TBapunu (K); Il rpyna — wypwm, ski
npotsirom 28 fib6 nepebyBany Ha HaNiBCUHTETUYHIN
HusbkonpoTeiHosin gieti (HMP); Il rpyna — wypw, siki
nepebyBanu Ha BMCOKOCaxapo3HoMy pauioHi (BC);
IV rpyna — wypu, siki OTpUMYBanu HU3bKONpPOTEIHOBUIA/
BMCOKOCaxapo3Hun pauioH (HIMP/BC).

TeapuHu | rpynu oTpuMyBanu pauioH, SKUiA MiCTUB
14% npoTeiny (y Burnsagi kaseiny), 10% xupis, 76%
BYrneBogis, 36anaHcoBaHUN 3a BCiMa HyTpieHTaMM.
TeapuHu |l rpynu oTpumyBanu isoeHepreTu4HuA paui-
OH, AKuin mictuB 4,7% npoteiHy, 10% xwupis Ta 85,3%
BYIMeBOAiB, pO3pax0oBaHuii 3rigHO 3 pekomeHaauisiMm
American Institute of Nutrition [13]. Teapuhu lll rpynu
OTPUMYBAnuM BUCOKOCAXapOoO3HWUA paLlioH, AKUN MICTUB
40% caxaposu i bys 3banaHcoBaHVMM 3a BCiMa iHLLUMMMU
HyTpieHTamn. TBapuHu IV rpynn oTpumyBanu pauioH
3 BMicToM 1/3 go60oBOi NoTpedu Ginka, Ak CTAaHOBUB
4,7% pietn, i 40% caxaposu Ta byB 36anaHcoBaHWI
3a KinbKicTH iHWKX HyTpieHTiB [17]. LLypiB yTpumy-
Banu no ogHoOMy B MNMacTUKOBMX KMiTKax i3 MillaHowo
nigcTunkoto, Aoctyn go soau ad libitum. LiepsikanbHy
Ouncnokadito TBapyH 34iNCHIOBaNM nig nerkum edpipHum
HapKO30M Ha 29-y 0oby eKCNEPUMEHTY.

MpuroTyBaHHA MaskiB KPOBI, IXHIO dikcauito Ta dap-
OyBaHHSA NPOBOAUNM 3aranbHOMPUAHATUM METOLOM.
MigpaxyHOK cniBBigHOLIEHHS Pi3HMX BUAIB NenNKoLn-
TiB y 3adpapboBaHUX Ma3Kkax KpOBi NpOBOAMMAN CTaH-
OapTHUM MEeToA4OM 3a AOMOMOIO NIENKOLMTapHOro
nivyunbHUKa Ta Mikpockona (okynsap x7, o6’ektus x90),
nornepeaHbO HaHICLLM Ha CKIT0 Kpansiko iMepCiiHoi orii.
daroumTapH1i iHOEKC BU3Ha4Yanu 3a KinbKiCTio HEMTPO-
dinis, ski 6epyTb yyacTb y charoumTosi Sacharomyces
cerevisiae [3].

The Animal Biology, 2021, vol. 23, no. 1

IHaekc imyHopeakTuBHOCTI (IIP) pospaxoByBanu
3a bopmynoto:

__N+E

P = M

ae J1 — kinbkicTb nimcoumTis, %;
E — kinbkicTb eo3nHodinis, %;
M — KinbkicTb MOHOUMUTIB, %.

IHgexc 3cyBy nenkouuTiB KpoBi (I3JIK) po3paxoBy-
Banu 3a oopMynolo:

_E+B+3H
181K = =25

ae E — kinbkictb eosnHodinis, %;
B — kinbkicTb 6a3odinis, %;
>H — cyma HenTpodinis kpoBi, %;
M — kinbkicTb MOHOUUTIB, %;
J1 — kinbkicTb nimcoumTia, %.

IHAekc cniBBigHOLWEHHS HenTpodinis Ta nimdoun-
TiB (ICHI) po3paxoByBanu 3a hopMyrioto:

_n+cC

ICHIT = o

pe N — KinbkKicTb nanuykosaaepHux HenTpodinise, %;
C — KkinbkicTb cermeHTOsAepHUX HerTpodinis, %;
J1 — kinbkictb nimgouuTis, %.

IHoekc aganTauii 3a MNapkasi (CIMHP) pospaxosysanu
3a hopmyrnoLo:

=N
CIHP = ok

ae J1 — kinbkicTb nimdoumTis, %;
C — KinbKiCTb cCerMmeHTosiAepHMX HenTpoinis, %.

IHOeKkc peakTMBHOI Bignosiai HemTpodinis 3a T. LL. Xa-
6iposum (PBH) po3paxoByBanu 3a opmynoto:

- MxC
PBH = T+M)xE"
ae 1 — KinbKicTb nanuykosaepHnx HemTpodinis, %;
C — KinbKiCTb cermeHTOsiAepHMX HenTpodinis, %;
J1 — kinekictb nimdpouuTie, %;
M — kinbkicTb MOHOUWUTIB, %;
E — kinbkicTb eo3nHodinie, % [12, 14].

CratnctmnyHy obpobky ogepkaHux AaHuX 34iNcCHIo-
Banuv 3a 4OMNOMOIol KOMM'loTepHOI nporpamu Microsoft
Excel. PesynstaTv NpeacTaBnsanm sik cepeaHe 3HavyeH-
Hs1 9 He3anexHWx BU3HadeHb + noxnbka cepegHbOro.
CTaTUCTNYHY 3HAYMMICTb Pi3HWLI CepeaHiX MOKa3HMKIB
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OLjiHIOBanu, BUKOPUCTOBYIOMM CTaHAAPTHUI t-kpUTepin
CTblogeHTa.

Pe3ynkTaTn 1 06roBOpeHHs

Pesynbtatn npoBegeHnx gocnigXeHb nokasanu
BiporigHe 3HWXEeHHS Yy BCIX AOCNIAHMUX rpynax TBapuH
iHOEeKcy iIMyHOPEeaKTUBHOCTI, SKUN € MapkepoM aKTuB-
HOCTI KMITUH, O NPOAYKYHOTb LMUTOKIHK, Ta gucbanax-
CY Y UMTOKIHOBOMY Npodini. Y TBapuWH, SKUX yTpUMyBa-
11 Ha HM3bKOMPOTEIHOBOMY ab0o BUCOKOCaxapo3HOMY
pauioHi, iIHOEeKC iIMyHOPeaKTUBHOCTI 3HWXKYETbCA Npak-
TU4HO BABIYI (p1c. 1). [poTe MakcumarnbHe 3HVKEHHS
iHOEKCY iIMYHOPEaKTUBHOCTI BUSBNEHO Y TBapWH, SKi
CMOXWBaNu HN3bKOMPOTEIHOBMIA/BMCOKOCAaXapO3HUi
pauioH — y 3,4 pa3a NopiBHAHO 3 MOKa3HWKaMW KOH-
TpOnbHOI rpynu TBapuH. OTpuMaHi pesynbsraTin BKasy-
I0Tb Ha HWU3bKY IMYHOMOrYHY PEeaKkTUBHICTb OpraHiamy
TBapWH Ta AediunT npoTnsananbHUX LUTOKIHIB, WO,
MMOBIpPHO, MOXe ByTu NOB’A3aHe 3i 3HWXKEHHSM BMiC-
Ty nimcpounTiB K iIMyHOKOMNETEHTHUX KNITUH | BKa3ye
Ha HeCnpuATAMBY ANHaMIKY iIMyHHUX peakLii, OCKiNbKu
HacnigKom BCTAHOBMNEHUX 3MiH Byae NopyLUeHHs aaek-
BaTHOI iMyHHOI Bignosigi. Okpim Toro, nporpecuBHe
3HWDKEHHS KiNbKOCTi NiMOLMTIB CBiAYMTL NPO PO3BUTOK
i MOCUNEHHS CTPECOPHMX peakuin [9].

BogHo4ac npo nopyLUeHHs iMyHOMNOrYHOI peakTmB-
HOCTi y TBapWH, siknx yTpumyBanu Ha HINP/BC pauioHi,
MOXe CBiAYUTWN BCTAHOBMEHE Y HaLUMX AOCAIIKEHHAX
3Ha4He nigBuLLEHHS iIHOEKCY 3CYBY NeNKouMTIB Kpo-
Bi (I3J1K). AHani3 pesynsTaTiB AocnigXeHb Nnokasas,
LLIO IHAEKC 3CyBY MENKOLUTIB KPOBi Y TBAPUH BKa3aHOI
eKkcrnepuyMeHTansHoI rpynu nigsuwyeteca B 1,5 pasa
MOPIBHAHO 3 KOHTpoOreM (puc. 2). BctaHoBREHi 3MiHK
NnoB’s3aHi 3 NigBULLEHHAM BMICTY B KPOBi CErMEHTO-
A0epHUX Ta NanuMukosaepHUX HenTPodiniB Ta 3HKEH-
HSAM KinbKocTi eo3nHodinie. MNigeuweHHs I3J1K cBia-
YNTb NPO aKTMBHMWI 3ananbHWI NPoLeC Ta NOPYLUEHHSA
iIMYHOSOrMYHOT PEaKTUBHOCTI Y TBAPUH, YTPUMYBaHUX
3a YMOB HyTpieHTHOro ancbanaHcy. OTxe, ogHo4YacHe
3HwkeHHs |IP Ta nigmweHHs I3J1K ceigyaTtb npo nopy-
LWeHHs BanaHcy MiXk ryMoparbHO Ta KITiITUHHO faH-
Kamu iMmyHHOI Bignosigi. Cnig 3a3HaumT, WO Y TBApWH,
SAKMX YTPMMYBaIu Ha HU3bKOMPOTEiHOBOMY abo BUCOKO-
CaxapO3HOMY pauioHi, BipOrigHMX 3MiH iHOEKCY 3CyBY
nenKkounTiB KPOBI HE BUSIBMEHO, LLIO BKa3ye Ha BiaCyT-
HICTb BUPaXXEHOro 3anasnbHOro NpoLecy.

BogHo4vac pesyneratv npoBeAeHNX OOCNIAXEHb
nokasanu, Wo y TBapuH, SK1MX yTpMMyBanu 3a ymoB
aniMeHTapHoi aenpvealii NpoTeiHy abo HaaIMLLKOBOrO
VKMBaHHSA caxaposu, crocTepiranu BiporigHe nigsuLLeH-
HS iHOEKCy ChiBBIgHOLLIEHHSA HeUTpoMIniB i nimcouunTie
(ICHIT), npn uboMy MakcUManbHO BUpaxeHe niasu-
LLIEHHsT 4OoCHiaKyBaHOro nokasHnka — B 1,7 pasa — xa-
pakTepHe Ang TBapuH, ski cnoxusanu HIMP/BC pauioH
(puc. 3). BusaBneHi 3miHu, NMOBIPHO, MOXYTb CBIigYMTK
NpPO MOPYLUEHHS MeXaHi3MiB ryMopanbHol iMyHHOT Bif-
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noBiAi y TBapwuH, yTPMMYBaHMX 3@ YMOB HYTPIEHTHOIO
ancbanaHcy, Ha TNi NigBULLEHHS BMICTY KITITUH Hecne-
undpivyHoro iMyHHoro 3axucty. Lie moxe cigumTi npo
BMCOKMIA piBEHb EHOOrEHHOI iHTOKCKKaui [2]. Taki 3MiHn
MOXYTb CyNPOBOIXKYBATUCA NOPYLLUEHHAMU B YTBOPEHHI
KNiTUH NaM’siTi, Lo, Y CBOKO Yepry, 3yMOBUTb (hOpMyBaH-
Hs1 CUCTEMHUX NOPYLLUEHb B iIMyHHOMY 3aXMCTi.

lMpoTe niaBMLWEHHS KiNbKOCTIi HeMTpodinie He
000B’A3KOBO BKa3ye Ha aKkTMBaLito HecneumgivyHmx
3aXMUCHUX MexaHi3MiB. OOHMM i3 OCHOBHUX KpUTEPIiB
edeKTUBHOCTI IMYHHOTO Harnsay BBaXaeTbcs dharouu-
TapHa akTUBHICTb HenTpodinis. ParouutapHa naHka
CUCTEMMU IMYHITETY — HEBiO €EMHUIA €NEMEHT OLiHKN
iIMyHHOrO cTaTycy, WO 3MiHIETbCA 3a H6araTbox naTo-
noriyHnx ctaHiB [1]. HYHI ouiHKa charoumTapHoOl akTuB-
HOCTi HENTPOQINiB KPOBi Ik OCHOBHOI NaHku carouu-
TapHOi CMCTEMW OpraHi3amy € LiHHAM AiarHOCTUYHUM
KpuTepiem sik y nabopaTopHO-KNiHIYHIA NpakTuui, Tak
i 32 MacoBOro iMyHOMOFYHOIO CKPUHIHTY.

MopyLueHHsA charoumTapHUX PyHKLN CYTTEBUM Yn-
HOM nocnabrtoe BCIO CUCTEMY 3aXMCHUX MEXaHi3MiIB.
OujHKy aKkTMBHOCTI NPodECiHMX harounTiB — HEWTPO-
hiniB Ta IXHBOT 34aTHOCTI NOrMMHATK iIHEKUiNHI dak-
TOpW BM3Ha4aoTb 3a charountapHuM iHgekcom (Pl, %),
TOBTO KinbKiCTIO HernTpodinis, Aki 6epyTb y4acTb y daro-
umTo3i. Pl Binobparkae came KifnbKiCTb aKTUBHUX HEATPO-
oinis, 34aTHUX MOMMUHATK TY YK iHLLY TECTOBY MIKPOBHY
Kynetypy [16]. Pe3ynsrat npoBegeHux gocnigkeHb no-
Kasanw, LWo Yy TBapwuH, yTpumyBaHux Ha HINP/BC paujoHi,
CMOCTepPIraeTbCs BiporigHe 3HMKEHHA dharoumMTapHoOro
iHaekcy (puc. 4), Wo BKasye Ha HeeEKTUBHICTb iIMYyHHUX
peakuin 3a yyacTi HenTpodinis.

Ockinbkn charountapHa akTUBHICTb HENTpodinis
BBaXXa€TbCs PyHAAMEHTaNbHOK CKNagoBoto iMyHHOTO
3aXUCTYy OpraHiaMy Ta € OAHUM 3 KPUTEPIIB OLHKN CTaHy
iIMyHHOT cucTemm, TO BUSIBNIEHE HaMW 3HUXEHHSA da-
rouMTapHOro iHAEeKCYy y TBapuH, SKUX YTPMMyBanu 3a
YMOBW HYTPIEHTHOrO AncbanaHcy, BKasye Ha 3HKEHHSA
€deKTUBHOCTI HeCcneundiYHNX 3aXUCHUX MEXAHI3MIB,
He3BaXalo4un Ha KOMMeHcaTtopHe NiABULLEHHS 3aranb-
HOI KinbKOCTi HenmTpodinis. Hacnigkom BCTaHOBNEHUX
3MiH MOXe CTaTu NOpYLUEeHHS aganTauiiHUX MOXNu-
BOCTeN opraHiamy. Bigomo, Lo NpUYMHOI0 3MiHK chiB-
BiJHOLLEHHSA NenKounTiB € 3aranbHa Mobinisauia 3a-
XUCHUX MEXaHi3MiB OpraHiamy, L0 BUKOPUCTOBYETLCH
0N OUiHKM HecneumdivHoI peakuii aganTtaudii. AganTa-
LiMHWIA NOKa3HUK BM3HaYaloTb METOA0M, PO3pobneHum
J1. X. lapkagi 3i cnieasT. (1990), po3paxyHKOM iHOEKCY
apanTauii, skui Bigobpaxkae CniBBiAHOLIEHHS KifbKOCTI
niMmdoumnTiB A0 CErMeHTosaepHUX HenTpodinis.

Pesynkratv gocnimkeHb nokasanu, Lo Y TBapuH ycix
OOCNigHUX rpyn BigOynocst 3HWKEHHS iHOEKCY aganTa-
Ui, NpoTe MakCMMarnbHOMo 3HWXKEHHS AOCNiaAXyBaHUN
MoKasHWK JOCsAraB y TBAPWH, yTpumyBaHux Ha HIMP/BC
pauioHi (puc. 5). OTpumaHi aaHi ceigyaTb NPo Hanpy-
XKEeHHS MexaHi3MmiB, Aki 6epyTb y4acTb y hOpMyBaHHI
aganTauinHoi Bignosiai. Bigomo, Lo niaBuLLIEHHS iHOEK-
Cy agjanTauji BKa3ye Ha akTMBaLilo aganTUBHUX Mexa-
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IHOeKC imyHopeakTUHOCTI
Immunoreactivity index
~

K/C HMP/LPR BC/HS  HMP/BC/LPRHS

Puc. 1. 3HaveHHs iHaekcy imyHopeakTusHocTi (IIP) y wypis

3a YMOB pi3HOi 3abe3neyeHoCTi pauioHy caxapo3ot Ta NpoTeiHOM
Fig. 1. The value of the immunoreactivity index in rats

under conditions of different dietary supply of sucrose and protein

*
*
*
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o
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CniBBigHOLLEHHS! HENTPOdIniB Ta nimdoumTiB
Neutrophil/lymphocyte ratio
o 1
N ~

Puc. 3. 3Ha4eHHs iHAeKCy CniBBiQHOLLEHHS HeWTpodinis

Ta nimgouutis (ICHI) y wypis 3a ymoBK pi3Hoi 3abe3neveHocTi
paLioHy caxapo3olo Ta NpoTeiHOM

Fig. 3. The value of the neutrophil/lymphocyte ratio in rats
under different dietary supply of sucrose and protein

*
I *

K/C HMP/LPR BC/HS  HMP/BC/LPRHS
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IHaekc apanTauii 3a Mapkasi
Harkavi adaptation index

Puc. 5. 3HaveHHs iHaekcy apanTauii 3a [apkasi y wypis
3a YMOBM pi3HOi 3abe3neyeHoCTi paLjioHy

caxapos30t0 Ta MPOTEiHOM

Fig. 5. The value of the Harkavi adaptation index

in rats under different dietary supply

of sucrose and protein
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IHAEKC 3cyBY NENKOLMTIB KPOBI
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Shift of the blood leukocytes index
o
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HMP /LPR BC/HS  HMP/BC/LPRHS

Puc. 2. 3HaveHHs iHaekcy 3cyBy nenkoumTiB kposi (I13J1K) y wypis
3a YMOB pi3HOi 3abe3ne4eHocTi pauioHy caxapo3oto Ta NPOTEiHOM
Fig. 2. The value of the shift of the blood leukocytes index in rats
under different dietary supply of sucrose and protein

*
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K/C HMP /LPR BC/HS  HMP/BC/LPRHS

darouutapHun iHgexc, %
Phagocytic index, %
=1
'_.
-

[N)
o

Puc. 4. 3Ha4eHHs darounTapHOro iHAeKCy Y Lypis
3a YMOBM pi3HOi 3abe3neyeHoCTi paLjioHy
caxapos30to0 Ta NPOTeiHOM

Fig. 4. The value of phagocytic index in rats

under different dietary supply of sucrose and protein
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|HOeKc peakTUBHOI BignoBiai HernTpodinis
Neutrophil reactive response index
N
o

Puc. 6. 3HaveHHs iHOeKCy peakTuBHOI BiANoBiAi HenTpodinis (PBH)
3a T. L. Xa6ipoBuM y LypiB 3a yMOB pi3HOI 3a6e3neyeHoCTi paLioHy
caxapos30to Ta NPoTeiHOM

Fig. 6. The value of the neutrophil reactive response index
according to T. Sh. Khabirov in rats under different dietary supply
of sucrose and protein

lMpumimka. K — TBapuHW, siki OTpYMyBanv NOBHOLHHUIA HAMIBCUHTETUYHWIA paLioH (koHTpornb); HINP — TBapuHu, siki nepebyBany Ha HU3bKO-
npoTeiHoBin ajeTi; BC — wypw, ski nepebyBanu Ha Bucokocaxapo3HoMy pauioHi; HNP/BC — wwypw, siki oTpMMyBanv H3bKonpoTEHOBUIA/BUCOKO-
caxapo3Hui pauioH. * — P<0,05 — crtaTtucTuyHo BiporigHa pisHULS MOPIBHAHO 3 KOHTPOMNEM.

Note. C — animals receiving full-value semi-synthetic ration (control group); LPR — animals receiving low-protein ration; HS — animals receiving
high-sucrose diet; LPR/HS — animals receiving low-protein/high-sucrose diet. * — P<0.05 — significantly different from the control.
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[oKa3HMKM iIMYHOPEAKTUBHOCTI Y LLLYPIB 33 YMOB Pi3HUX PEXUMIB Xap4yBaHHS

Hi3MiB, TOAi 1K 3HMXKEHHS LIbOro NoKasHMKa CBig4MTb Npo
dopMyBaHHS CTPECY Ta 3HWXKEHHS aganTauiHol 3gaTt-
HocTi opraHiamy. OTXe, 3HWXEHHs iHaeKcy aganTauii
CBigYMTb NPO CMOBIfIbHEHHA aKTUBHOCTI peakuin iMyH-
HOI CMCTEMM Ha NoApasHMKK, LLLO MOXE NPU3BECTU OO
CUCTEMHUX NOPYLUEHb B iIMYHITETI Ta 3HU3UTU CTIMKICTb
opraHiamy o ctpecosux ¢akTopis [11]. BctaHoBREHI
3MiHM iIMYHOPEaKTUBHOCTI OpraHiaMy TBapuH 3a yMOB
HYTpPIiEHTHOrO AncbanaHcy MOXyTb CyNpOBOLKYBaTHCS
hOpMyBaHHSIM CTaHy €HOOrEeHHO| iIHTOKCUKaLiT.

[ns nigTBepmKeHHS LbOro NpunyLleHHst Byno pos-
paxoBaHo 3a T. L. XabipoBum iHOEKC peakTUBHOI Bid-
noBigi HeMTPOiniB, AKMIN Ha CbOroAHI PO3rNaatoTb SK
OOCTYMHUN, AOCTaTHLO IHPOPMATUBHUI Ta YYTAMBUN
NoKasHMK eHAoreHHol iHTOoKcuKauii [12]. BctaHoBneHe
Hamu NiABULLEHHS YABIYi NOPIBHAHO 3 KOHTpPONeM
iHOEKCY peakTUBHOI BigMoBiai HenTpodiniB y TBApWH 3a
aniMeHTapHoi AenpuBadii npoTeiHy abo HaaMMLWKOBO-
ro BXMBaHHSA caxapo3au (puc. 6) Bkasye Ha CTafito KOM-
neHcawii eHOO0TOKCMKO3Y, KON CUCTEMU BUBELEHHS
abo HenTpanisauii MOXyTb BOpaTUCS 3i 3pOCTaHHAM
KOHLEHTpaLin MeTaboniTiB, siKi nignsaraloTs BUBEAEHHIO.
BogHouac ang TBapuH, ytpumysaHux Ha HIMP/BC
paLioHi, XxapakTepHe MiABULLLEHHS iHOEKCY peaKTUBHOI
Bignosiai HenMTpodinis yTpuui (puc. 6), Wo BKkasye Ha
cTagito cybkomneHcauii eHgoToKCMKo3y, TO6TO Wwena-
KiCTb MPOAYKYBaHHSA €HOOTOKCUHIB 3a JOCHIoKYBaHUX
eKCnepuUMeHTarbHMX YMOB YrKe NepEBULLYE MakcMarb-
HY LUBWAKICTb X BUBEOEHHS | KOHLIEHTpaLlisi TOKCUHIB
Y KpOBiI 36inbLUyeTbCS.

OTxe, iHTerparnbHi remaTonorivHi NOKasHUKM MOXYTb
OyTM BUKOPWCTaHI SIK 4OAATKOBI paHHi AiarHOCTUYHI Map-
KepW NOPYLUEHHS! IMYHOPEaKTUBHOCTI Ta EHAOTOKCUKO3Y
y TBapuH 3a YMOBM Pi3HOI 3abe3neyeHocCTi pauioHy
Xap4yoBMM MPOTETHOM Ta caxapo30H0.

BucHoBKku

1. [Ans TBapWH, SKNX yTpUMyBanu 3a yMoBMW aniMmeH-
TapHoro Aediuunty NPoTeiHy, XapakTepHe 3HUKEHHS iH-
JeKcy iIMyHOpeaKTUBHOCTI Ta NigBULLEHHS iHOEKCy criB-
BiOHOLLEHHSA HENTPOINIB i NerkounTiB 3a BiACYTHOCTI
3MiH iHOEKCY 3CyBY NENKOLMTIB KPOBi Ta haromMTapHoi
aKTMBHOCTI HenTpodinis. BogHo4ac aons HUX xapaktep-
Ha KOMMeHcauist EHOOTOKCUKO3Y i 3HMXKEHHS iIHOEKCY
ajanTaLi, Lo BKa3ye Ha CNoBiNbHEHHSA aAanTUBHUX Me-
XaHi3miB. AHanorivHi 3MiHM JOCNiMKYBaHUX iHTEerpanb-
HUX remMaTtosiorivyHNX iIHOEKCIB XapaKTepHi Ans TBapwH,
AKX YTPUMYBarnu Ha BUCOKOCaxapo3HOMY paLlioHi.

2. [1na TBApUH, SIKi CNOXMBaNM HU3bKONPOTETHO-
BUIN/BUCOKOCAXapO3HUI paLlioH, XapakTepHa HU3bka
iIMYHOMOrYHA PEaKTMBHICTb, Ha LLO BKa3Y€E 3HMXKEHHS
iHOeKcy iIMyHopeaKTUMBHOCTI B 3,4 pa3a Ta NiaBULLEHHS
iHOEKCy 3CcyBY NEnKouMTIB KpoBi B 1,5 pasa, niaBuLLEH-
H4 iHOEeKCy cniBBigHOLLEHHS HerTpodinis i nimdounTis
Ta BiporigHe 3HWXeHHS haroynuTapHoro iHAeKCy, Lo
BKa3ye Ha HeedeKTUBHICTb IMyHHUX peakLiin 3a y4acTi
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HenTpodinie. BogHouac BUABRNEHO HanpyxeHHs ajan-
TUBHUX MEXaHi3MiB Ha Thi NigBULLIEHHS iHOEKCY peak-
TMBHOI Bi4NOBiAi HENTPOMINIB yTPWYi, LLIO € MapKEPOM
cTagii cybkomMneHcauii eHA0TOKCUKO3Y.

3. JocnigpkyBaHi iHTerpanbHi remaTonorivHi nokas-
HUKN MOXYTb OYyTW BMKOPUCTaHI SIK 4OOATKOBI paHHi
JiarHOCTUYHI MapKkepu NopyLUeHHs iMyHOPeaKTUBHOCTI
Ta eHOOTOKCMKO3Y Y TBapuH 3a YMOBMW pi3HOI 3abesne-
YEHOCTi paLioHy XapyoBUM NPOTEIHOM Ta Caxapo30lo.

MepcnekTuBM noganbLinX gocnigXeHb

OTpvmMaHi pesynsTati BigKpuBalTb NEPCNeKkTnBM
Ans po3pobku cTparterii kopekuii nopyLueHb iMyHopeak-
TMBHOCTI Y TBApWH 3 HYTPIEHTHUM gucbanaHcom.
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Indicators of immunoreactivity in rats under conditions of different nutrition regimen
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The research deals with the integral haematological indices such as markers of immunoreactivity and phagocytic activity of neutrophils
in animals kept in conditions of a nutrient imbalance. The animals were divided into four experimental groups: | — animals receiving full-
value semi-synthetic ration (control group); Il — animals receiving low-protein ration (LPR); Ill — animals receiving high-sucrose diet (HS);
IV — animals receiving low-protein/high-sucrose diet (LPR/HS). It has been found that in animals kept in conditions of nutritional protein
deficiency there was a disturbance of the specific immune response, as evidenced by a decrease in the immunoreactivity index and an
increase in the index of neutrophils and leukocytes ratio. At the same time, no significant changes in the index of blood leukocytes shift and
phagocytic activity of neutrophils were found, indicating the preservation of the non-specific immune response activity. However, in animals
of this experimental group compensation of endotoxemia and a decrease in the adaptation index were observed, indicating an inhibition of
the adaptive mechanisms. Similar changes in the integral haematological indices were observed in animals kept on a high-sucrose ration.
It has been shown that animals consuming a low protein/high-sucrose ration have low immunological reactivity, as evidenced by a 3.4-fold
decrease in the immunoreactivity index and a 1.5-fold increase in the blood leukocyte shift index, and disturbances in specific immune re-
sponse (marker is an increase in the neutrophils and lymphocytes ratio), as well as a significant decrease in the phagocytic index, indicating
the ineffectiveness of immune reactions involving neutrophils. At the same time, the intensification of the adaptive mechanisms and a three-
fold increase in the reactive neutrophil response index indicates the subcompensation stage of endotoxemia. It is concluded that studied
integral haematological parameters can be used as additional early diagnostic markers of impaired immunoreactivity and endotoxemia
in animals kept in conditions of different protein and sucrose content in the diet.

Key words: immunereactivity, integral hematological indices, phagositary activity, low protein diet, high-sucrose diet

Voloshchuk OM, Luchyk TV, Kopylchuk GP. Indicators of immunoreactivity in rats under conditions of different nutrition regimen.
Biol. Tvarin. 2021; 23 (1): 12-17. DOI: 10.15407/animbiol23.01.012.

Indicators of immunoreactivity in rats under conditions of different nutrition regimen



https://doi.org/10.15407/animbiol23.01.018
UDC 612.398.192:542.49.612.112

Received 20.03.2021 = Accepted 30.03.2021 = Published online 01.04.2021

Ais L-rnyTamiHOBOI KNCNOTU Ha 3MiHM BGioXiMiYHMX NOKa3HUKIB LWYpIB,

iIHTOKCMKOBaHUX TeTpPaxnopMeTaHOM

H. O. Canuea

ynosyt@yahoo.com

IHcTuTyT Gionorii TBapmuH HAAH,
Byn. B. Ctyca, 38, M. JlbBiB, 79034, YkpaiHa

HaBeneHo pesynsrati OocniopKeHb BNMBY BBEAEHHHS L-rmyTamiHoBOI kncnotu (L-Glu)
Ha OMHaMiKy okpemumx BioXiMiYHUX NOKa3HWUKIB OpraHiaMy LLYpIB 3a iX iHTOKCUKaLii TeTpaxnop-
meTtaHom (CCl,). Y TkaHWHaX i KpOBi LLpPIB OOCHiMKYBan 3MiHM aKTUBHOCTEN anaHiH- Ta acnaprar-
amiHoTpaHcdepas (AnAT, AcAT). Y KpoBi JOCHIAHNX TBApUH TakoX BU3HaYanv KoHLEeHTpauil kpea-
TUHIHY, TPMauMnNmilepony Ta xonectepony. BHyTpilHboO4epeEBUHHE BBEOEHHS LLypaM A0CHiAHMX
rpyn CCl, npn3Bseno Ao 3MiH Y KpoBi TBapyH OOCTiAXKYBaHUX NOKA3HUKIB — MiABULLIEHHS aKTUB-
HOCTen amiHOTpaHcdepas, Tprauunriileporny Ta xonecteposny. BogHoyac cnoctepirany 3HWKeHHS
aktusHocTen AnAT y TKaHUHaxX Miokapaa Ta cenesiHKWM IHTOKCUKOBaHUX TBapuH, ACAT — Y IXHEOMY
MO3KY, BCTAHOBMEHO MiABMLLIEHHSA akTUBHOCTI ANAT y TKaHMHaxX nereHb Ta NiABULLEHHST aKTUBHOCTI
ACAT y TkaHMHaXx cenesiHku. Y CBO Yepry, 3a oOaTKoBOro BBeaeHHs L-Glu TBapuHam, iHTOKCHKO-
BaHUM TETPaXIOPMETaHOM, CrOCTepirani Nom’skweHHs abo BiACYTHICTb 3MiH BinbLIOCTi AOCHimMKY-
BaHMX MOKa3HWKIB, a came Y KpOBi akTUBHICTb ACAT KonmBanacs y Mexax KOHTPOSbHUX 3HaYeHb,
a KoHUeHTpauii Tpuaumnmiuepony Ta xornectepony L-Glu He 3MiHI0Banmch NOpiBHAHO 3 KOHTPOSEM.
Takox 3a fii 4ocniapKyBaHOi aMiHOKMUCIOTY He Oyno BUSIBNEHO 3MiH B akTUBHOCTAX ANAT y TKaHW-
Hax nereHb Ta ACAT y TkaHWHax cenesiHkn. OTpyMaHi pesynsraTi BKasytoTb Ha KOperyioumii Binve
L-Glu Ha dpisionoro-6ioxiMiyHi napaMeTpy opraHiaMy LLYpIB 3a iX iIHTOKCUKaLlii TETpaxriopMeTaHoM.

Knrouosi cnoBa: L-ryTtamiHoBa kucnoTa, wypi, kpos, CCl,, AnAT, AcAT

MoTeHuinHa HeBesneka Ansa opraHiamy ccasuiB Big
BMNSIMBY TEXHOMEHHMX YNHHUKIB 3yMOBIIEHa, 30KpemMa,
aKTuBaLieto BiNnbHOpaAMKanbHUX peakuii, BUHUKHEH-
HAM TKaHWHHOI MNoKCii Ta NopyLIeHHAM AEeTOKCUKaLin-
HOI (PyHKLT neviHkn. TeTpaxnopmetaH (CCl,) — Tokeny-
Ha OpraHiyHa pe4oBMHa LUTYYHOrO NMOXOMKEHHS, fobpe
BiJOMa Yy HayKOBIl NPaKTULL SIK MOAeNbHA crnornyka Ansi
BUBYEHHS YPaXXeHHS NapeHXiMaTo3HUX KMITUH NEYiHKN
[7, 10, 12, 13]. 3a CTPYKTYpOIO Lie XIopOoBaHuiA Byrne-
BogeHb. MexaHizmu TokenyHocTi CCl, 3Ha4yHOK MipoKo
nonsralTb B aKTMBI3aLii NpPoLEeciB NePOKCUAHOIO OKUC-
HeHHS ninigis, iIHTEHCUBHOIO YTBOPEHHS BINbHUX paau-
KaniB i, IK HacnigokK, NOpyLUEHHS NPO-/aHTUOKCUAAHTHOI
piBHOBaru [2, 15]. BinbHi pagmkanu 38’a3yt0TbCA 3 aHTU-
OKCUOAHTHUMN EH3MMaMMU, 30Kpema CyrnbarigpunsHUMK
rpynamu GSH. 3peLuToro BOHU Npr3BOAATL A0 MOLLKO-
[DKEHHS KNiTUH, BUCHaXXeHHS KniTuHHoro AT®, renato-
TOKCUYHUX MOLLKOMKEHb, NOPYLLEHHSI rOMeocTasy Karb-
Lito, 3ananexHsi, gidpoasy Towwo [5, 8].

Bioomo, o CCl, MmeTabonisyeTbcs y neviHLi 3a Jomno-
MOroto umToxpomy P450, nepeTBoprooYMCh Ha TPUXIIOp-
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metunbHui pagukan (CCls) [3, 6, 21, 22]. 3rogom uen
pagvkan pearye 3 HyKneiHOBUMM KMcnoTamu, npoTei-
Hamu Ta ninigamu, TMM caMMM BMMMBaKYM Ha KMOYOBI
KNiTWHHI npoueck. BHacnigok Luporo nopyLlyeTbca ninig-
HWUIA OOMIH, O MOXe NPOSIBNSATUCS Y DOPMI KMPOBOI
ancTpodii Ta cTeatosy, BigOyBaeTbLCA 3HMKEHHS KiNb-
KocTi npoTeiny [14, 18].

Bnpogoex oCTaHHIX AecaTUniTb JOCArHYTO 3HAYHOTO
nporpecy Ta OTPMMaHO HOBI JaHi MPO BaXKNMBY POrb My-
TaMiHOBOI KMCITOTW Y KOHTPOIi Pi3HMX KIITUHHUX CDYHKLIRA.
L-Glu Bigirpae ueHTpanbHy pornb B aMiHOKACIIOTHOMY
0BMiHi, Bepe akTUBHY y4acTb y MeTabonivyHmx Ta GiocuH-
TETUYHUX LUNAXaX YCiX XunBKUxX opraHiamis [11, 19, 20, 23].
Lis amiHOKMCNOTa € KNMoYOBMM MeTaboniToM KMNiTMHHOTO
eHepreTu4Horo oobminy [1, 4, 9, 16]. L-Glu HeobxigHa
ONS BUBEAEHHSA HaANWLLKY amiaky, Moaynsuii ekcnpe-
Cil reHiB, IMyHHUX peakKLii, peryntoBaHHs PiBHA rTOKO-
31 B KPOBI, CUrHanisauii KnitvH, BuaaneHHs HaanuLiky
asory. 3 iHwWoro 6oky, rmyTamiHoBa KMCIoTa € nonepes-
HUKOM BENUKOT KiNbKOCTi B6ionoriYyHo akTMBHUX KOMMO-
HEHTIB — TaKkuXx, SIK MypUHOBI Ta NipUMIONHOBI HYyKMNeo-
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L-glutamic acid effect on changes in biochemical parameters of rats intoxicated by carbon tetrachloride

T™Maw, y-aMiHoMacrsiHa KUCroTa, BiHOBMEHWIA ryTaTioH.
lomeocTas BigHOBNeHoro rnytaTtioHy (GSH) xuntreBo
Ba>XKNMBUIA AN KNITUHHOIO 3axXUCTY BiJ OKCUAATUBHOMO
cTpecy, ockinbkn GSH peryntoe OKMCHO-BIQHOBHWIA CTaH
KMiTUH | Bepe y4acTb y NpoLeci AeTOKCKKaLLi y BCIX TUNax
KnituH [11, 17]. MNonpwu Benuky KinbkicTb pobiT Ta oTprmMa-
HMX HOBMX JaHMX LLoAo pisHKX acnekTiB aii L-Glu, 6arato
MWTaHb LWOAO BMAMBY L€l aMiHOKMCIIOTU 3armLaroTbCs
HegocnimkeHumn. Tomy BuB4eHHs BnnuBy L-Glu Ha
OpraHiam TBapuH 3 METOK NOM’AKLIEHHA HACniaKiB
aii CCl, 6yno npegMeToM Haluux JOCTiAXKEHb.

MaTtepianu i meTogm

HocnigpxeHHs 6yno npoBeaeHo Ha caMusx 6invx na-
GopaTopHmx LLypiB NiHii Bictap macoto 200-220 r. TeapuH
yTPUMyBanu B KIiTKax 3a cTaH4apTU3oBaHux nabopa-
TOPHUX YMOBaX 3 12-rofUHHNM LIMKINOM OCBITNEHHS. Bcim
Lwypam 6yno 3abesneyeHo BinbHWM goctyn (ad libitum) no
CTaHOapTHOro 36anaHcoBaHOro rpaHybOBaHOMO KOPMY
ans rpusyHie i Bogn. Yepes 1 TxxaeHb aknimatusadii
LLypiB pO3noginuun Ha Tpu rpyny — OBi eKcriepumeHTarb-
Hi 1 OHY KOHTPOIbHY. TpuBanicTb nepiogy AOCNiIKEHHS
cTaHoBuna 24 rog. TeapuHam nepLuoi (01) Ta gpyroi (02)
AOCNigHMX rpyn BHYTPiLLHbooYepeBuHHO Beoamnu CCl,
B A03i 3,5 mr/kr. lMicns uporo Lwypi gApyroi AocnigHoi rpynm
[00aTKOBO OTPUMYBaru BHYTPILLHEOOHEPEBUHHO BOAHMWN
po3urH L-Glu B go3i 750 mr/kr. LLlypam KOHTpOMbHOI rpynm
BBOAWMY BiOMNOBIAHY KiNbKICTb ¢i3i0NoriYHOro po3ymHy.
lMicns 3akiHYeHHs ekcnepuMeHTarnbHOro nepiogy 3ain-
CHIOBanu eBTaHagsito, Micrsi Yoro TBApWH AekaniTysanm.
MpoTsarom npoBeAeHHs YCiX AOCNiMKEHb Ha TBapyHax
OOTpMMyBanucs NpuHuunie 6ioeTrkun, 3akoHogaBYMX
HOPM Ta BUMOT 3rigHO 3 NMOMOXEHHAM «EBPONENCHKOI
KOHBEHLLji MPO 3aXUCT XpeOETHMX TBAPWH, LLIO BUKOPUCTO-
BYHOTLCS 419 AOCNIAHMX Ta HaykoBux Linen» (Ctpacbypr,
1986) i «3aranbHNX ETUYHNX NPUHLMNIB EKCNEPUMEH-
TiB Ha TBapuHax», yxsaneHux MNepwmm HauioHansHUM
KoHrpecom 3 bioetuku (Knis, 2001).

Marepianom ans gocnimkeHb 6ynn KpoB Ta TKaHUHM
HUPOK, CenesiHkn, MO3Ky, NeYiHKK, nereHb i Miokapay
nabopaTopHuX LypiB. Y nnasmi/cupoBaTLi KpoBi BU3Ha-
Yanm KOHLUEHTPaLiio 3aranibHOro NPOTEiHY, KpeaTuHiHY,
TPYaLUNImiLeporny, XonecTepony, WO 34ilcHoBanu 3a
gornomoroto GioximiyHoro aHanisatopa Humalyzer 2000.
AKTUBHICTb acnaptaramiHoTpaHcdepasay (ACAT) (KP 2.6.1.1)
Ta anaHiHamiHoTpaHcdepasn (AnAT) (KD 2.6.1.2) y Tka-
HWUHaxX BU3Ha4Yanu yHicikoBaHUM AMHITpodeHinrigpa-
31HOBMM MeToAOM PantmaHa-PpeHkensi, 3aCTOCoBYO4N
cTaHaapTHi Habopu peakTyeiB dhipmn Simko Ltd. (Yexis).
Llen meton 6asyeTbCca Ha TOMY, LLIO MiCNs AoAaBaHHSA a0
CUpPOBAaTKM KPOBI 2,4-AnceHinrigpa3nHoBOro peaktTmBy
BinOyBaEeTbCS NepeamMiHyBaHHs, yTBOPEHHS IMyTaMiHOBOI
Ta nipoBmHorpagHoi kncnot (AcAT) abo rmyTamiHOBOI Ta
LLaBneBooLTOBOI KMcrnoT (AnAT) i cybcTpat 3abapsnto-
€TbCA Y BiAMNOBIOHWIA KOTMip, IHTEHCUBHICTL SIKOTO MPOMNop-
LiiHa aKTUBHOCTI €H3UMY. IHTEHCMBHICTb 3a0apBreHHs
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cybcTpary BU3Ha4anm 3a A0rNoMOrow CnekTpodoTomeTpa
Unico (CLUA).

OTpumaHi ekcnepumeHTansHi AaHi 6ynu npoaHani-
30BaHi 3 BUKOPUCTaHHAM CTatuCTMYHNX meTogis ANOVA.
Y BCix BMnNagkax BiporigHi BigMiHHOCTI po3rnaganuncs
3a 3HaveHHsm P<0,05.

Pe3ynbTaty 1 06roBopeHHs

ARAT Ta ACAT € OCHOBHUMM eH3uMaMu, ki 6epyTb
y4yacTb y npoTeiHoBOMy 0OMiHi. BogHo4ac ix Takox
BBaXXalOTb BaKMMBOK NAHKOK MK BYIMEBOAHEBUMU Ta
npoTeiHoBUMM 0OMiIHHMMM nNpouecaMu. AMIHOTpaHcde-
pasu kaTanisyloTb B3aEMONEpPETBOPEHHS aMiHOKUCNOT
i 0-KeTOKMCNOT nepeHocoM amiHorpynu. L-Glu nocigae
LeHTpanbHe Micue y UMxX B3aEMOMNepeTBOPEHHSAX,
OCKiNbKM LA aMiHOKUCOTa Yy TKaHMHax ccaBLiB MOXe
HanwBmaLle nigaaBaTUCA OKUCHIOBANbHOMY Ae3aMiHy-
BaHHIO. [1po (pyHKUiOHaNbHMI CTaH NEYiHKM MOXKHa Cyaun-
T, 30KpeMa, 3a 3MiHamu akTMBHOCTI AnAT. Llel eH3nm
KaTanisye peakuito Mk L-anaHiHOM i 2-OkcornyTaparom,
y pesynbraTi Kol BOHM NepeTBOPIO0TLCA B L-rnyTtamat
i Cinb NipoBUHOrpagHoOi KUCNOTK.

Ak BUOHO 3 OTpUMMaHuUX pesynesrarie (puc. 1), akTue-
HicTb ANAT y TKaHMHax cenesiHkn TBapuH 1 Byna
Hkdoto (P<0.05) nopiBHSAHO 3 TBApUHAMM KOHTPOSLHOT
rpynu. BapTo Big3HauMTK BiporigHe NiaBULLEHHS aKkTUB-
HOCTI LUbOro eH3nMy y TKaHWHi nereHb TBapuH Uil X
JocnigHol rpynu, sika 3asHana iHTtokcukauii CCl, 6e3
004aTKOBOro 3actocyBaHHs L-Glu.

AcAT € oaHMM 3 BaXXNNBUX MapKepiB (OyHKLLiOHanNb-
HOro CTaHy cepLeBoro m'asa. Ak BUOHO 3 pesynbrarTiB
HalMX SOCNifKeHb, NPEACTABMNEHNX HA PUC. 2, aKTUB-
HicTb ACAT, aka kaTanidye peakuito Mix L-acnaptatom
i 2-oKkcornyTapaToM, y pesynbsraTti Kol BOHU NepeTBopio-
I0TbCA B L-rmyTamar i okcanoaverar, Takox 3a3Hana Bi-
porigHuxX 3MiH Yy BiAnoBiab Ha BBEOEHHS AOCTiIKYBaHOIO
TOKCUKaHTY. 30kpema, akTMBHICTb ACAT 3HMXyBanachb
y TKaHMHax Mo3Ky TBapuH obox gocnigHux rpyn (P<0,05).
Mpu rocTpux ypaKeHHsIX TKaHUH neviHkn ACAT LwBMAaKO
3pocTae. NpoTe yepes 24—48 rog., 0cobnMBO AKLLO
naTonoriyHWMI NpoLec NPOAOBXKYE TPaBMyBaTU NEYiHKY,
piseHb ANAT cTae BuLLmMM, HiX ACAT, Yepes Tpusanui
nepiog noro HaniBBUBeAEHHS. SHUXKEHHS aKTUBHOCTI
AcAT moxe OyTn noB’a3aHe 3okpemMa 3 gediumTom BiTa-
MiHy Bs, SIKMIA aKTUBHO BMKOPUCTOBYETLCS, KOMU opra-
Hi3M 3a3Hae okcuaaTUBHOTO cTpecy. BapTo 3ayBaxuTtu
BiporigHe 3pocTaHHs (P<0,05) akTMBHOCTI LIbOrO EH3UMY
B TKaHWHi cenesiHku TBapuH CCl,-iIHTOKCUKOBaHOI rpynm
NOpPIiBHAHO 3 KOHTporeM. MiasuieHun piseHb ACAT
3a cTpecy Moxe ByTu 03HaKOK iHTeHcUdikavii LNaxiB
nepeTBOPEHHS TOKCUYHUX METabOoNITIB Y LUK Tpu-
kapboHoBux kucnor. Lo ctocyetbesa TBapuH 2, ki
aopatkoBo oTpumyBanu L-Glu, aktuBHicTb ACAT y iXHiX
TKaHMHax byrna NpakTU4YHO Ha O4HOMY PiBHi 3 KOHTPOIb-
HOIO rpyrnoto TBapuH. MoxHa nNpunycTuTy, WO AOCHIOXKY-
BaHa aMiHOKMCOTa fonomarae 3rrnagutu HeraTtuBHUM
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Puc. 1. Bnnue L-Glu Ha akTuBHiCcTb ANAT
y TKaHuHax wwypis 3a aji CCl,

Fig. 1 Effect of L-Glu on the ALAT activity
in tissues of rats treated with CCl,
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Puc. 2. Bnnue L-Glu Ha akTuBHicTb ACAT
y TKaHuHax wwypis 3a aii CCl,

Fig. 2 Effect of L-Glu on the ASAT activity
in tissues of rats treated with CCl,
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Puc. 3. Bnnue L-Glu Ha aktmBHicTb AnAT Ta AcAT y kposi wypis 3a aii CCl,
Fig. 3 Effect of L-Glu on the ALAT and ASAT activity in the blood of rats treated with CCl,
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Puc. 4. Bnnue L-Glu Ha koHLEeHTpaLilo Tpuauunrmiuepony Ta xonectepony y Kposi wypis 3a aji CCl,
Fig. 4. Effect of L-Glu on the concentration of triacylglycerol and cholesterol in the blood of rats treated with CCl,

lMpumimka. * — BiporigHiCTb BiAMIHHOCTEN Y 3HAYEHHSIX MOKA3HWKIB MiXX KOHTPOIBbHOK Ta AOCHiAHMMU rpynamu TBapuH (P<0,05);
A — BiporigHiCTb BiAMIHHOCTEN Y 3Ha4YEeHHSAX NMOKa3HUKIB MiXk NepLUOto AOCNIAHOK Ta AocnigHMMM rpynamu TeapuH (P<0,05).
Note. * — significantly different from the respective control group with P<0.05;

A — significantly different from the respective first experimental group with P<0.05.
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L-glutamic acid effect on changes in biochemical parameters of rats intoxicated by carbon tetrachloride

srnnue CCl,. BapTo Bka3aTu Ha BiACYTHICTb 3MiH aKTUB-
HocTen ANAT i ACAT y TKaHUHaX MeYiHKun.

Bbyno suseneHo suwy aktusHicTb AnAT (P<0,05)
Yy KpOBi TBapuH 060X AocrnigHuMX rpyn y BignoBidb Ha
BBeaeHHs CCl4 ctocoBHO KoHTponto (puc. 3). MoxHa
NPUNYCTUTK, LLO 3POCTaHHS aKTUBHOCTI JOCTIiKYBaHOrO
€H3UMY MOXe CBIigYUTVN NPO MMOBIPHUI BUXiO €eH3MMIB
Y KPOB'siHE PYCMO 3 MOLLUKOMXEHUX KMNITUH TKaHWH opra-
Hiamy BHacnigok gectpyktusHoi aii CCly Ha dhocdponinign
KNiTMHHUX MembpaH.

Bigomo, WWo npoTeiHoBMIA OOMIH € iHTerpauiiHo
NaHKO BCiX CUCTEM OpraHiamy. PesynstaTu Hawwmx
JocnigpKeHb nokasanu, LWo BMICT 3arasibHOro NpoTeiHy
y nnasmi KpoBi LLypiB ABOX JOCAIOHUX rpyn BiporigHo
He 3MiHIOBaBCSH Y NOPIBHAHHI 3 KOHTponem (Tadn.).
KoHLeHTpaUis kpeaTuHiHy B Nnasmi KpoBi € BaXXNMBUM
MOKa3HMKOM OYHKLUIT HMPOK. Lle KiHLeBui npogykT o6-
MiHY NPOTEIHIB, KU BUBOOAUTLCS 3 OpraHiamy 3 ceveto.
KpeaTuHiH Bepe akTUBHY y4YacTb B €HEPreTu4HOMY
0OMiHi M’S130BOI Ta iHLIMX TKAHWH. FK Nokasanu pesyrb-
TaTu gocnigkeHb (Tabn.), KOHUEHTpaUis KpeaTuHiHy,
noaibHo 4o 3aranbHOro NpPoTEiHy, He 3a3HaBana 3miH
y JOoCnigHMX rpynax TBapuH CTOCOBHO KOHTPOSIO.

Tabnuus. KoHueHTpaLis 3ararnbHOro NpoTeiHy Ta KpeaTuHiHy
y KpoBi WwypiB 3a gii L-Glu

Table. The concentration of total protein and creatinine

in the blood of rats under the action of L-Glu

[pyna TBapuH

3aranbHuii npoTeiH, /N KpeaTuHiH, MKkMonb/n

ofGarr?iLrlrF\):Is Total protein, g/l Creatinine, ymol/l
01/ Exp. 1 55,78+2,10 70,65+2,34
02/ Exp. 2 54,62+1,87 72,47+2,42
K/ Control 57,45+1,37 74,05+2,92

Jlinign € ronoBHUMKU CTPYKTYPHUMU KOMMOHEHTaMMU
BiomembpaH KniTWUH, a TakoX BUKOHYIOTb B OpraHi3mi
iHWI BaxknuBi oyHKUiT. [Jo HENTpanbHKX NiNigis Big-
HOCATb, 30KpeMa, Tpuauunrniueponu. Ak nokasanu
pes3ynbrat Hawmx gocnimkeHb (puc. 4), KOHUEHTpa-
uis Tpuauunrnilepony y nnasmi Kposi LLypiB nepLuoi
[ocnigHoi rpynu, siki 3a3Hanm iHTokeukauii CCl, 6yna
BiporiaHo Buwoto (P<0,05) nopiBHAHO 3 TBapnHamMu
KOHTPOMbHOI Ta ApYroi A4OCNigHOI rpynu.

XorecTteporn BUKOHYE BaXNuBI CTPYKTYPHI Ta pery-
NATOpPHI PyHKLUiT, BXoga4M 0o cknagy 6iomembpaH Ta
BUCTYNaKuun nonepegHUKoM y cUHTesi pisionoriyHo
aKTMBHUX CMOMYK pi3HMX Knacis. Bigomo, o BinbHMi
XOMecTepos BNMBAE Ha MPOHUKHICTL MeMOpaH, 3a-
Besneuye iXHIO yNbTPaCcTPYKTYPHY i PyHKUiOHaNbHY
aKTUBHICTb. 36iMbLUEHHST KiNbKOCTi xonectepony (puc. 4),
ke cnocTtepiranu 3a aii CCl, y TBapuH nepLioi go-
cnigHoi rpynum (P<0.05), nepeBaxHO CyrnpoBOOKYETLCS
3HWXKEHHSM MPOHUKHOCTI MeMbpaHu, iHribyBaHHAM
OinbLUOCTI NINONITUYHMX EH3UMIB.

The Animal Biology, 2021, vol. 23, no. 1

BucHoBKu

Y3aranbHoWun BUKNaaeH BuLLe pesynsraTi, BapTo
3a3HAYUTM MPO BMPAKEHI 3MiHN OKPEMMX BIOXIMIUYHMX No-
Ka3HVKiB y KpOBi Binmx LLypiB 3a BrinmBy iHTokcukaLii CCl,.
3okpema, BiporigHo 3pocTana akTneHiCTb ANAT Ta AcAT,
BMICT Tpuaumnrmiiueponis Ta Xxornecreporny y KpoBi TBa-
puH 1 wono KoHTponto. Hali pesynsratv nokasyoTb,
LLIO 3aCTOCOBaHUI KCEHOBIOTVK BNMBA€E Ha MO30K, Mio-
Kapg, cenesiHky Ta nereHi, 3MiHIOHYM y Ty UM iHLLY CTOPO-
Hy akTuBHICTb ANAT Ta ACAT NOPIBHAHO 3 KOHTPOSBHO
rpynoto 1BapuH. L-Glu nposiBnsina nom’sakwyBansHUM
edeKkT Ha JocnigKyBaHi MoKasHUKKN, Habnuxarum ix
00 PiBHSI KOHTPOMbHUX 3HAYEHb.

MepcnekTuBM NoganbLUMX AOCHiAXKEeHb

EkcnepumMeHTanbHi gocnimkeHHs woao aii L-Glu pos-
KPMBaKOTb MEPCMEKTUBM NOAANbLLIOIO BUBYEHHS BMIUBY
L€l aMiHOKMCMNOTW Ha OpraHiamM 3a Ail TOKCUYHUX YUH-
HWKIB, 30aTHMX BMKIMKATN OKCUAATMBHUIA CTpEC.
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L-glutamic acid effect on changes in biochemical parameters
of rats intoxicated by carbon tetrachloride

N. O. Salyha
ynosyt@yahoo.com

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

This study aims to explore the ameliorative effects of L-glutamic acid (L-Glu) against carbon tetrachloride (CCl,) toxicity in male
rats. Changes in the activities of alanine and aspartate aminotransferases (ALAT, ASAT) were studied in the tissues and blood of rats.
Concentrations of creatinine, triacylglycerol and cholesterol were also determined in the blood of experimental animals. Intraperito-
neal administration of CCl, to rats led to changes in the blood of animals of the studied parameters — an increase of the activities of
aminotransferases, triacylglycerol and cholesterol levels. At the same time, a decrease of ALAT activity was observed in the tissues
of the myocardium and spleen of intoxicated animals, ASAT in their brain, and in the tissues of the lungs there was an increase in the
activity of ALAT and the growth of ASAT in the tissues of the spleen In turn, with additional administration to animals intoxicated with
tetrachloromethane L-Glu mitigation or no change in most of the studied indicators was observed, namely, in the blood the activity of
ASAT fluctuated within the control values, and the concentrations of triacylglycerol and cholesterol did not change compared to the
control. Also under the action of the studied aminoacid, no changes were detected in the activities of ALAT in lung tissue and ASAT
in spleen tissue. The obtained results indicate a corrective effect of L-Glu on the physiological and biochemical parameters of rats in

their intoxication with carbon tetrachloride.
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AkicTb AeKkOHcepBoOBaHOI cnepmu GyraiB 3a Aii HAHOPO3MipHOI hopmum
cykuuHartiB Zn, Cu i Mn y cknaai pospigxyBadiB

C. KopHsm, M. lWapaH, [. Ocmarnis, A. Kopbeubkud, 1. Apemuyk, O. AHOpywKo

m_sharan@ukr.net

IHcTuTyT Gionorii TBapmH HAAH,
Byn. B. Ctyca, 38, m. JlbBiB, 79034, YkpaiHa

Metoto poboTn 6yno NopiBHAMLHE BUBYEHHS BNMBY PidHMX 403 MikpoenemeHTis (Cu?*,
Zn? Ta Mn?*) y popmi HaHOPO3MipHOT hOpMU CYKLIMHATIB 3a BBEAEHHS iX Y JTAKTO30-KOBTKOBO-
rniuepuvHoBe cepenoBuLLIE ANS KPIOKOHCepBYBaHHSA cnepMm ByraiB-nnigHUKIB Ha disionorivHi Ta
BioxiMiYHi NOKa3HMKM OEKOHCEPBOBaHMX crniepmii. Iig yac npoBeaeHHs aocrnigykeHb Gpaniu CBixo-
OTpVMaHi esikynsiTy Byrais (n=4), siki QiNUNM Ha YaCTUHW: KOHTPOIbHY — PO3pPigKeHY NPOMMUCIIOBUM
po3pigKyBavem (NakTo30-KOBTKOBO-ITILEPUHOBUIA) | AOCHiAHI, A0 SIKMX AoO4aBan HaHOPO3MIpHI
dopmu cykumHaTtie Cu, Mn i Zn (KoHUeHTpaLi BuxigH1MX posymHiB 2-5 r/n) B gosax 0,005, 0,01 Ta
0,05 mr/mn. BcTaHoBnmtoBanm Taki 4oisionorivHi NoKkasHMKM sSIKOCTi eaKynATiB: 00'eM (MI1), KOHLIEHTpa-
ujto cnepmiis (Mnpa/mn), Kinbkicts xusux cnepmiie (%) Ta AnHamivHi nokasHukn cnepmiis (CASA)
i BXKMBAHHS (rog,.); BMICT 3aranbHOro npoTeiHy, AuxarnbHy aKTUBHICTb CMEPMIiB, aKTUBHICTb €H3MMIB-
MapkepiB 3annigHoBanbHOI 30aTHOCTI — cykuuHataerigporeHasu (CON, oa.) i uMToxpomokcmaasm
(LUXO, on.) y pospigkeHnx eskynsTax 3 BHECEHMMM BioNoriYHo akTMBHMMKM HaHocnonykamu. Micns
PO3pidKEHHs esKynaTiB Oyro NpoBeAeHo ekBinidpaviio cnepmm BNPo4oBX TPbOX roaviH 3a Temne-
paTtypu +4°C i 3aMOpPOXKYBaHHS Y TEPMOKOHTEVHEPI (7 XBUMNWH HaJ napamu a3oTy 3 noganblimm
3aHypPEeHHAM Y pigkuin a3oT). Po3MopoXyBaHHSA criepmy NPOBOAMIW Y BOAsHIN GaHi 3a Temnepartypu
+38°C Bnpogoex 20 cekyHA. BuweskasaHi isionoriyHi Ta GioximMiuHi TokasHWKn crnepmMu Byrais Bu-
3Hayarnm NoBTOPHO Bigpasy nicrsi po3MopoXKyBaHHA. KOHLEHTpaLlisi cnepmiiB y po3pimKeHi cnepmi
Byrais craHoBuna 8,3% Bia No4aTKkoBOI abo esKynaAT! po3pimkeHo B 12 pasiB 3rigHO 3 TEXHOOriY-
HMK BUMoramm (P<0,001). KinbkicTb »uBKx cnepmiis ameHwwmnnacst Ha 12,6% MopiBHSHO 3i CBiKO-
opepxaHoto cnepmoto (P<0,05), a BuxxmBaHHsS cnepmiiB 3a iHkybauji 3meHwmnocs Ha 6,8% abo
7.4 rog. Bwmict 3aranbHoro npoteiHy B 100 mn cnepmu 3meHwuBes Ha 41,3% nicns po3pimkeHHs
NOPIBHAHO 3i cBXMM esikynaTom (P<0,001). OuxansHa akTuBHICTL 3MeHwmnnaca Ha 11,8 % nicns
PO3pimKeHHsT eakynaTiB. AkTuBHICTb CAIN 3HM3nnaca Ha 10,7%, a LUIXO — Ha 13,0%. Micnsa gekoH-
cepBaLji cnepmMu ByraiB-nnigHWKIB ii gnxanbHa akTUBHICTE Oyra BULLOIO B JOCHIAHNX 3pa3kax 3a
YMOBM [fofaBaHHs go cepegosuwia 0,05 mr/n Zn?*, 0,05 mr/n Cu?* Ta 0,05 mr/n Mn?* y BUrnsigj HaHo-
PO3MipHOi hOpMM CyKUMHATY. 3a LnX 003 BULLIOIO Oyria 1 akTUBHICTb eH3VMMIB. HaBuLLLY aKTVBHICTb
CArI cnoctepirany 3a gogaBaHHA A0 cepenoBuLLia Ans kpiokoHcepaauii 0,05 mr/n Zn?* (P<0,05),
a HanHwkdy — 3a gogasanHd 0,01 mr/n Mn?*. AktmeHicTb LIXO Gyna HamewLLo 3a gogaBaHHs 4o
cepeposuLa ans kpiokoHcepaalii 0,05 mr/n Cu?*. ONTUManbHAMM KOHLEHTPAaLISIMU HAHOCYKLIMHA-
TiB, siKi 3a6e3nevyroTb HOpMari3aLjto OKMCHUX MPOLIECIB y pO3pimpKeHin cnepmi byraig, € 0,05 mr/n
Mnz2*-, 0,05 mr/n Cu?*- i 0,05 Mr/n Zn?*-. 36iNbLUEHHS KOHLEHTPaLLi MIKPOENEMEHTIB Yy po3pigyKyBai
NoHag, oNTUMaribHi BENMYUHM iHMBye auxanbHy akTUBHICTb CriepMm Ta 3HWKYe akTmBHicTb CII i LIXO.
AHanoriyH1M Len BMuB € i Ha AUHaMIYHI NOKa3HMKM cnepMiiB ByraiB nicns ii pO3MOPOXEHHS.

KnrouoBi cnoga: 6yrai-nnigHukuK, cnepmMa, cnepMiv, eskynst, HAaHOpo3mipHa dopma Cyk-
LMHary, CyKuMHaTaerigporeHasa, LMTOXpOMOKCUAasa, AvxarnbHa aKTUBHICTb, KPIOKOHCEPBYBaHHS

MeToan 3amMopoXKyBaHHSA CTaTeBUX KNITUH 3HALLINN LipOBaHa Ha baraTbox Buaax TBapviH. EekTBHICTb Kpio-
LLUMPOKe 3aCTOCyBaHHA y npakTuui TBapuHHuuTBa [10]. KOHCEpBYBaHHS CriepMu 3HAYHOIO MIpOK0 3anexuTb Bif
CborogHi TeXHOMNOriA 3aMOPOXXyBaHHs criepmu Bignpa- cKragy CUHTETUMHMX CePEenOBULL A1 3aMOPOXYBaHHS.
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3aBAaHHAM cepenoBuLL € 3abe3nedeHHs HanexHoro
3axUCTy CnepmiiB Big HECIPUATIMBUX YUHHUKIB Y NPO-
LieCi KpioKOHCepBYBaHHA BHACMIAOK Ail HU3bKWX i Haa-
HU3bKMX Temnepatyp [4, 22].

AkicTb | 3annigHoBanbHa 30aTHICTL cnepmiiB 3ane-
XWUTb Big i3ioNOriYHNX XapakTepUCTUK eaKynaTiB nnig-
HUKiB. [MpK LILOMY BWKUBAHHS | CTIMKICTb CTaTeBUX Kni-
TWH [0 30BHILLUHIX YNHHUKIB 326€3ne4yroTbCsl EH3UMaMu
cnepmu, siki 6epyTb y4acTb y BUKOPUCTaHHI eHepreTuy-
HUX cybcTpartiB, pyMHYBaHHI akTuBHUX hopM OkcureHy
(ADO) Ta 3HULLEHHI LUTOTOKCUYHMX NPOJYKTIB OOMIHY.
MikpoenemeHTu BigirpatoTb BaXXNUBY porib Y perynio-
BaHHi 0OMiHHMX NPOLIECIB Y CMIEPMIsiX, OCKINIbKM € Kodhak-
TOopamu eH3UMIB, Aki 3a6e3nedyoTb eHepreTUyHi NoTpebn
M yTuni3auito UMTOTOKCUYHNX NPOAYKTIB MeTabonismy
kniTuH. o Takux HanexaTtb Cu?*, Zn?* ta Mn?*, aki €
y CKnagi eH3uMIB rnikonidy, AvxanbHOro naHutora Mito-
XOHAPIN | aHTUOKCHAAHTHOrO 3axucTy [15]. 3okpema, Zn?
BXOOMTb B @aKTUBHI LEHTPU YNCNEHHUX EH3UMIB MMiKo-
nisy ” NeHTo30(ocaTHOrO LLUMSAXY OKMCHEHHS [MHOKO-
3u, Cu?* 3abesnevye akTUBHICTb EH3UMIB ANXanNbHOIO
naHutora i npoteiHas, a Mn?* — eHaumis Luukny Kpebca.
Kpim Toro, BkasaHi mikpoenemeHtn Cu?*, Zn?* Ta Mn?
BXOOSATb A0 CKrady NepLloi JTaHKW eH3UMaTUYHOro
aHTUOKCUOAHTHOMO 3aXMCTy — CynepokcuaaucmMyTasm
(COL), TobTO € KOhakTOPaMM EH3UMY, L0 NMEPETBOPIOE
O? i ranbmye yTBOpeHHs ADO [3, 11]. Bigomo, wo CO
y CNepMisiX HasiBHa y TPbOX FEHETUYHO 3YMOBMEHMX
is3odhopmax, sKki MICTATb Y KaTaniTM4HOMy LIEHTPI NOHW:
Mn2* — miToxoHAgpianbHin; Zn?*i Cu?* — yuTtonnasma-
TUYHIN | ex3ouentonsapHin. Npu LboMy foBeAeHO, Lo BiA
aKTMBHOCTI BKa3aHOrO €H3MMY Ta CrMiBBiAHOLLEHHS NOro
i3031MMiB, BMICTY KynpyMy 3anexuTb BUXUBaAHHS i, BiO-
NOBIOHO, 3annigHOBanbHa 30aTHICTb CTaTeBUX KNiTUH.

OpHak 3a TEXHOMOTYHMX NPOLIECIB NiATOTOBKN €AKY-
NATIB 0O KPIOKOHCEPBYBaHHS 3MIHIOETLCH NPUPOAHUIA
BMICT MiKpOENeMEeHTIB, Lo NopyLuye nepebir nepeTso-
peHHa cybcTparTiB i pecuHTes AT®. OgHum 3i cnocobis
30eperTi BUCOKI i3ioNorivHi XxapakTepuUcTuk i 3annig-
HIOBanbHY 34aTHICTb CTaTeBUX KNITUH € BanaHCcyBaHHS
CKnagy po3pigKyBadiB eskynaTiB MikpoenemMmeHTamu.
Ane BMKOPUCTaHHS y cknagi po3pigxysadis Mikpoene-
MEHTIB y BUMMAAi HeopraHiyHMX conen manoedekTnaHe
[17], wo 3ymoBneHe nepebiroM CUHTETUYHMX NPOLIECIB
y CMepMi Ha HU3bKOMY PIBHI i, K HACMIOOK, BXOAKEHHS
MiKpOEneMEeHTIB 3 HeOpraHiYHMX coner B MeTaboniam
cTaTeBuX KNiTUH 3HMxeHe. Kpim Toro, noHn meTtanis
CTUMYIIOKOThb BiflbHOpaAUKarbHe OKUCHEHHS CTPYKTYP
cTaTeBux KNiTWH [21]. 3acTocyBaHHs opraHiyHux opm
MeTaniB, 30KpeMa HaHOCYKLMHATIB, MOXe YCYHYTU He-
OONiKN BUKOPUCTAHHS HEOPraHiYHMX conen mikpoene-
MEHTIB y po3pigKyBavax esikyrnaTiB i 3abe3nevnTu ix
3anyyeHHst B 0OMiHHI npouecu cnepmiis [9, 13]. Mpote
B niTepaTypi € AaHi NPo HeraTMBHWUIA BANB HaO INLLKY
MiKpoenemMeHTiB Ha qi3ioNnorivHi XapakTepUCTMKK i 3a-
nnigHoBanbHy 34aTHICTb cnepmiis [19, 25]. 3a HagnuLw-
Ky BKa3aHWX enemMeHTiB MOXIUBE MopyLUeHHS (PyHKLUIN
MITOXOHAPIW, SKe XapakTepu3yeTbCs 3HMKEHHAM isio-
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NOTYHUX XapaKTEePUCTUK i 3annigHIOBanbHOI 30aTHOCTI
cnepwmiie [14]. Hanpuknag, Hagnuwok Cu?* y po3spimke-
Hin cnepmi BapaHa 3yMOBMOE arniTUHALLII0 cnepMiiB
yepes OKUCHEHHS BiNbHUX CynbdrigpunbHUX rpyn go
ancynbdigHux [12]. 3 ornsgy Ha ui nuTaHHA, 6arato
aBTOpIB NPOBOAATb AOCHILKEHHS 3 BMMANBY Ha AKICTb
crnepmiiB ccaBLiB MeTaniB y BUMsAi HAHOPO3MIPHUX
opm abo HaHOYACTUHOK [5, 7, 8].

MerToto Halwmx JochnimkeHb TOMy Oyrno NOpiBHANbHE
BMBYEHHS BMNMBY Pi3HUX 003 MikpoenemeHTis (Cu?*, Zn?*
Ta Mn?*) y BUrnsgi HaHopo3MipHOi hopMK CyKUMHATIB Ha
AKICTb CnepmiiB AEeKOHCEepPBOBaHUX esKynsTiB byrais.

MaTepianu i meToam

HocnigpxeHHst nposenu B IHCTUTYTI Gionorii TBapuH
HAAH, a Takox Ha 6a3i JIbBIBCbKOrO HayKOBO-BUPOOHU-
4oro LeHTpy «3axignnempecypcu», e B1UBYanu Bnive
A00aBaHHs Pi3HUX 003 HAHOPO3MIPHOI HOPMU CyKUMHA-
TiB MeTaniB, po3pobneHnx B YkpaiHCEKOMY AepXKaBHOMY
HayKOBO-40CHIAHOMY iHCTUTYTi HAHOBIOTEXHOIOTIN Ta pe-
cypcosbepexeHHs (M. KniB), BHECEHMX O cKkragy cepe-
OOBULL, ANS KPIOKOHCEPBYBaHHS, Ha ¢isionoro-GioxiMiuHi
nokasHuku cnepmMu byrais. Bpanu ceixxooTpmmaHi esiky-
natn 6yrais (n = 4), AKi 4iNUNM Ha YaCTUHW: KOHTPOMNb —
PO3pigKEHY NaKTO30-KOBTKOBO-TTILEPVHOBUM PO3PIAKy-
BayeM, i JOCNiaHi, B Ski JoAaBany HaHOPO3MIpHI hopmm
cykumHariB Cu, Mn i Zn (koHUEeHTpaUjii BUXIGHUX pO34MHIB
2-5 r/n) B po3sax 0,005, 0,01 ta 0,05 mr/mn.

[Npwn B3ATTI esKynNATIB BCTAHOBMOBaNW Taki gisiono-
rYHi MOKa3HWKM SKOCTi esKynaTiB: 06’eM (Mn), KOHLEH-
Tpauito cnepmiie (MApa/mi), KiNbKiCTb XMBUX CriepMi-
iB (%) Ta gnHamiuHi nokasHukn cnepmiie (CASA) i Bu-
XMBaHHs (roA.); BMICT 3aranbHOro nNpoTeiHy, AnxanbHy
aKTUBHICTb CNepMIiB, akTUBHICTb EH3MMIB-MapKepiB 3a-
NNigHOBaNbHOI 34aTHOCTI — CyKUMHaTAerigporeHasm
(CAOr, oa) i uutoxpomokenaasm (LUXO, of.) 9k 4o pos-
PiIPKEHHS!, TaK i B pO3PIgKEHUX eaKynsaTax 3 BHECEHU-
MM BiONOriYHO aKTMBHUMU HAHOPO3MIPHUMK hopMamMm
CYKUMHaTIB JOCnigKyBaHUX CNOnyK [2].

Micns po3pigKeHHs esKynATiB NpoBenu ekeinidpa-
uito cnepmu BNpoaoBx 3 rod. 3a Temneparypu +4°C
i 3aMOPOXXYBaHHSI Y TEPMOKOHTENHepi (7 XB. Hag na-
pamMu a3oTy 3 noganblUMM 3aHYPEHHAM Y PigKuiA a3oT).
PoamopoxyBanu cnepMy y BoAsHin 6aHi 3a Temnepa-
Typu +38°C BnpogoBx 20 cek. BuwieBkasaHi gisiono-
riYHi Ta GioxiMivyHi nokasHMKkM cnepmu Byraie BU3Ha-
Yyanu NOBTOPHO BiApasy Nicns po3MopoXyBaHHA. Ha
OCTaHHbOMY eTani AoCnigXeHb Ha OCHOBI gisionoro-
BioXiMiYHMX JocrimpkeHb Oyrno NpoBeAeHo aHarni3 oTpu-
MaHuX pesynbraTiB i BCTaHOBMNEHO onTUMarnbHi 403K
HaHOCMNOMYK y po36aBneHnx NPOMUCIIOBUM PO3PimKY-
BayeM edKynsaTax camuis.

Yci disionoro-6ioximivHi gocnigXxeHHs nposenu
3rigHO 3 MeToAMKaMu, ONMCaHUMKU Y OOBIOHUKY [24].
CTatnMcTMyHMIA aHanisa oTpMMaHoro LMgpoBoro mare-
piany nposenu 3a M. O. lNnoxiHcbkum (1969) [16].
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Quality of deconserved bulls sperm for the action of nanosuccinates Zn, Cu and Mn in the diluents

Pe3ynbratn 1 06roBopeHHs

Bigomo, o pesynsrat poboTu 3i cnepmoto Gyrais-
NMigHWKIB BU3Ha4valTbCs 3a gisionoriyHmmm i 6io-
XiMiYHMMM NOKa3HUKaMM HAaTUBHOI CBiXooaepKaHol
crepmu, ki € OCHOBOH XUTTE3OATHOCTI CnepMiiB nig
yac iHKyOyBaHHS, po3pigXKeHHs, ekBiniopiLii, KPioKOH-
CepBYyBaHHSA Ta PO3MOPOXKEHHS, a TaKoX iX 3annia-
HIOBaIbHOI 34aTHOCTI 32 BUKOPUCTaHHS Y LUTYYHOMY
OCIMEHIHHIi KOpiB Ta Tenuup.

Y Tabn. 1 HaBegeHo AaHi Npo 06’eM, KOHLUEHTpaLo
CNepmMiiB, KINbKICTb X1BWUX CNEPMIiB i BWXKMBAHHS cnep-
MiiB, BMIiCT 3aranbHOro npoTteiHy, AnxanbHy akTUBHICTb
CnepmiiB, aKTUBHICTb €H3MMIB-MapKepiB 3annigHoBanb-
Hoi 3gaTHocTi — CHIM i LIXO HaTnBHMX esikynsTiB Oyrais
Bigpasy nicna oTpMMaHHS Ta NiCNa po3piaXXeHHS.
Yci gocnigKyBaHi NoKa3HMKU CBXKOOTPUMaHOI cnepmMm
OyraiB — B Mexax gisionoriyHoi Hopmu [26]. Lle cBia-
YnTb, LLIO AN AOCTiMKeHb Oyno BUOpaHO siKiCHi esikynsi-

Tabnuus 1. ®isionoro-6ioximMiyHi NOKa3HUKN AKOCTI
CBIhKOOTPUMAHWX esKynsTiB Oyrais Ta nicns po3pigkeHHs (M+m, n=4)
Table 1. Physiological and biochemical indicators of the quality

of the freshly obtained bull ejaculates and after dilution (M+m, n=4)

. . Eskynatun
Mokasnukn / Parameters / PO3PiMKEHHS
freshly obtained :
bull ejaculates Bull ejaculates
after dilution
0O6’em, mn / Volume, ml 4,840,23 -
KoHueHTpauis cnepmiis,
Mnpg/mn -
Sperm concentration, 1.220:04 U5 EL
billion/ml
KinbKicTb xuBux cnepmiie, % *
Number of live sperm, % 82,80,34 72,443,41
O
BwmicT 3aranbHoro
npoteiny, mr/100 mn ek
Total protein content, 7,540,23 442043
mg/100 ml
[nxanbHa aKkTUBHICTb,
Hr-atom O,/xBx0,1 mn
crnepmu/xB.
Respiratory activity, 2,67£0.62 9,2410,22
ng atom of O,/minx0.1 ml
of semen/min.
CykumHaTaerigporeHasa,
MO/rogx0,1 mn cnepmu
Succinate dehydrogenase, 46,181,685 41,22£2,15
IU/h%0.1 ml of semen
LinToxpomokcuaasa,
MO/roa.x0,1 mn cnepmu 5244222 456+3,18

Cytochrome oxidase,
IU/hourx0.1 ml of semen

lMpumimka. Pi3Hnusi cTaTUYHO BiporigHa Ans eskynsiTis 6yrais nic-
NS PO3PiM>KEHHS MOPIBHSHO 3 AaHNMMN HaTMBHOTO esKynaTy Oyrais:
* — P<0,05; ** — P<0,01; *** — P<0,001.
Note. In this table, the difference is statically significant for bull ejacu-
lates after dilution compared with the data of native ejaculate of bulls:
* — P<0.05; ** — P<0.01; *** — P<0.001.
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TV Bif 300poBKX ByraiB-nnigHWKIB i3 3annigHIOBANBHOK
30aTHICTIO, Ika BigMNoBigae BUPOOHNYMM CTaHZapTaMm.

3 HaBeaeHWX y Tabn. 1 AaHMX TakoX BUAHO, LLO TaKuUi
BMPOBHMYMIA MOMEHT, SIK PO3PIgKEHHS esiKynsaTiB byrais,
JeLlo 3MEeHLLYE OCHOBHI SIKICHI MOKa3HUKU cnepmin. KoH-
LeHTpaLlis cnepmiiB y po3pigkeHii cnepmi OyraiB cTa-
HoBUTb 8,3% Big No4YaTkoBOI ab0 esKynATU PO3pPigKEHO
B 12 pa3iB 3rigHo 3 TexXHomnoriYH1Mu Bumoramm (P<0,001).
KinbKicTb >uBMX crniepmiiB 3meHLwmnacs Ha 12,6% nopis-
HSIHO 3i cBixxoodepxaHot cnepmoto (P<0,05), a Buxu-
BaHHS cnepmiiB 3a iHKybaLii 3MeHLwwmnnocs Ha 6,8% abo
7,4 roa. Bmict 3aransHoro npoteiHy y 100 mn cnepmm
3mMeHwmBcA Ha 41,3% nicnst po3piMKeHHS NOPIBHSHO 3i
cBixumM esikynatom (P<0,001). | ue npum Tomy, WO Y cknagi
)KOBTKY Kypsi4oro snud, 4o4aHoro 4o cepeaoBuLla
NS KPIOKOHCEPBYBAHHS cnepmm GyraiB, € NPoTeiHn, sk
YaCTKOBO Manu 6 KOMNEHCYBaTH 3MEHLLEHHS TX BMICTY
B HABKOITOCNEPMarbHOMY CEPELOBWLL MICNS PO3PigKeH-
Hsi CnepMm NOPIBHAHO 3 LiNbHUM eskynaToM. [uxansHa
aKTMBHICTb 3mMeHLunaca Ha 11,8% nicnsa po3pigKeHHs
eakynsaTie. AktueHicTb CAI™ 3HM3mnnacs Ha 10,7% nicnsa
po3pimkeHHs, a LUIXO — Ha 13,0%. HaeeneHi aaHi noka-
3YI0Tb, HACKIMNbKW BaXKINMBOO MaHINyrsLieto € po3pigkeH-
HA cnepMu ByraiB i HACKINbKM MOXe MOMpPLUMTUCS SKICTb
crnepmiiB 3a yMOBW NpOBeAeHHiI Liel npoueaypu.

Y T1abn. 2 HaBegeHo AMHaMIYHI MOKa3HWUKX A0CHi-
O>KyBaHoOI cnepmu ByraiB — cBixxoogep kaHol Ta nicns
PO3pPigXXEHHS, BUMiPSAHI 3 AONOMOro KOMM'IOTEPHOI
cuctemm ouiHkM cnepmm CASA, Ski TakoxX gatoTb NEBHE
YSIBINIEHHSA NPO SKICTb cnepMiiB. MoxHa 3ayBaXkuTH, LLO
Ui 3Ha4YEeHHS He BUXOAATb 3a MeXi 4isionoriyHMx HopMm
3rigHo 3 NiTepaTypHUMU AaHUMK 4118 CBPKOOTPUMaHNX
cnepwiis 6yrais [1, 13, 18, 23, 27]. 3 HaBeAeHMX JaHNX
BMAHO, SIK BNIMBAE PO3PIiAXKEHHS HATUBHUX EAKYNSATIB
OyraiB-nnigHWKIB HA AMHAMIYHi MOKa3HUKKN CNepMiiB.
MMicns po3pigpkeHHs cnepmun ByraiB 3ararnbHa akKTUBHICTb
cnepwiis (TMOT) BiporigHo 3Hu3unacs Ha 12,6% nopis-
HsIHO 3i cBibXOOTpUMmaHoto cnepmoto (P<0,05). KinbkicTb
criepmMiiB 3 NpsiIMOniHinHO-NocTynansHUm pyxom (PMOT)
nicns po3pigkeHHsa ameHwwmnacsa Ha 13,3%. CepeaHs
LWBMAKICTb NPOCYBaHHS rofloBKM CepMisi No cepeHin
TpaekTopii pyxy (VAP) sHnsunaca Ha 10,1%, wBunakictb
NPAMONIHIMHOMO PyXy rorioBKY cnepMis y3aoBXK NPsMoro
Bigpi3ka MiXk NOHATKOBOHO i KIHLIEBOKO TOUKaMW TPaeKTopil
(VSL) 3ameHwwunacs Ha 1,2%, a KpMBOMiHiHa LUBUAKICTb
ronosku cnepmis (VCL) — Ha 5,4%.

CTyniHb npsimoniHinHocTi pyxy cnepmiie (STR) 3pic
Ha 9,9% nicnsa po3pimkeHHs esakynaTie 6yraie. CTyniHb
niHinHocTi pyxy cnepmiis (LIN) nigeuwmeca Ha 4,5%,
CTYNiHb BiaXuneHHsi pyxy cnepmii (WOB) 3HM3MBCS Ha
5,1%. Noka3HnK cepegHbOoro 6OKOBOro BiAXMMEHHS rO-
oBKM crepMist abo amnniTyaa nareparnbHOro 3CyBy roroB-
Kn crnepmis Big cepeHboi TpaekTopil pyxy (ALH) nicna
po3pigkeHHs cnepmMm 3Hu3mnace Ha 31,9% (P<0,001),
a yacToTa konuBanbHoro pyxy (BCF) ameHwunaca Ha
17,3% (P<0,05). OTpuMaHi AaHi BKa3dytoTb Ha KpUTUY-
HICTb NpoLenypy PO3PIMKEHHS EAKYNATIB AN 30epeXeH-
Hs1 AKOCTi CriepMiiB Ta iX 3annigHioBanbHOI 34aTHOCTI.
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Tabnuusa 2. [JuHamiyHi NoKa3HWKKN cnepmMiis,

oTpumaHi 3 gonomoroto cuctemm CASA y caixoogepKaHnx
esdkynatax 6yrais Ta nicna pospigxkeHHsa (M+m, n=4)

Table 2. Dynamic sperm counts were obtained using the CASA system
in freshly obtained bulls ejaculates and after dilution (Mtm, n=4)

CaixxooTpumaHi 6E;'gnrﬂzﬂﬂ
esiKynaTu byrais yral
MokasHuku / Parameters : PO3pPioKEHHS
Freshly obtained :
bull ejaculates Bufltl ejgﬁultgtes
after dilution
TMOT, % 82,8+0,34 72,4+3,41*
PMOT, % 74,3+2,91 64,4+4,37
VAP, mm/sec 118,1+8.06 106,2+9.34
VSL, mm/sec 93,41+4,21 92,315,16
VCL, mm/sec 143,9+9,17 136,2+10,72
STR (VSL/VAP), % 79,1+3,74 86,9+5,23
LIN (VSL/VCL), % 64,9+4,52 67,8+5,62
WOB (VAP/VCL), % 82,145,14 78,0+4,89
ALH, mm 9,6+0,23 6,54+0,42***
BCF, Hz 17,910,62 14,840,91*

lMpumimka. TMOT — 3aranbHa akTuBHICTb, %; PMOT — BigHOCHWIA
BMICT CnepMiiB 3 NpsMONiHIAHO-NOCTyNanbHUM pyxoMm, %; VAP — ce-
PeaHs LUBMAKICTb NPOCYBAHHSI FONOBKM CNIepMist O CEPEaHil TpaeKTopii
pyxy, MKM/C; VSL — LUBMAKICTb NPSIMOMIHIHOMO pyXy roMoBKM CriepMmis
B3[J0BX MPSIMOTO Bigpi3ka MK Mo4YaTKOBOIO i KIHLIEBOK TOYKaMM TPaEK-
Topii, Mkm/c; VCL — KpuBORiHilHa LUBMAKICTb FOMOBKM CNEPMIsi, MKM/C;
STR — cTyniHb npsMoniHiiHocTi pyxy cnepmiiB (VSL/VAP), %;
LIN — cTyniHb niHinHocTi, (VSL/VCL), %; WOB — cTyniHb BiaxuneHHs
(VAP/N/CL), %; ALH — cepenHe BokoBe BiaXWIeHHs! ronoBku, ammnii-
TyOa nateparnbHOro 3CyBy rofioBKM CriepMist Bid cepeaHbOol TpaekTopil
pyxy, Mkm; BCF — yacTtoTa konmBanbsHoro pyxy, ¢-!. CtatnyHo Bipo-
rigHa ans eskynsaTie GyraiB nicnst po3pigxeHHs NOPIBHAHO 3 AaHUMK
HaTMBHOrO esikynaTy 6yrais: * — P<0,05; ** — P<0,01; *** — P<0,001.

Note. TMOT — total motility, %; PMOT — progressive motility, %;
VAP — average path velocity, mm/sec; VSL — straight line velocity,
mm/sec; VCL — curvilinear velocity, mm/sec; STR — straightness,
(VSL/VAP), %; LIN — linearity, (VSL/VCL), %; WOB — wobble
(VAP/VCL), %; ALH — amplitude of lateral head displacement, Mkwm;
BCF — beat cross frequency, Hz. The difference is statically
significant for bull ejaculates after dilution compared with the data of
native ejaculate of bulls: * — P<0.05; ** — P<0.01; *** — P<0.001.

Y 1abn. 3 HaBeaeHo AaHi Npo AuxanbHy aKTUBHICTL Ta
aktmeHicTb CAI i LUXO y cnepmi 6yrais nicna poamopo-
XEHHS 3a AoaaBaHHA HAHOPO3MIPHUX (OOPM CYKLIMHATIB
MeTaniB y NaKTO30-KOBTKOBO-MMILIEPUHOBUIA PO3PILKYyBaY.
BapTo 3a3HauuTy, WO 3a YMOBU AoJaBaHHA Zn?* fo
cepenoBULLa AN KPiIOKOHCEePBYBaHHSA MNicNa pO3MOpo-
YKEHHA cnepMn anxarnbHa akTUBHICTb BiATanoi cnepmm
nepesuLLyBana Lew NoKa3HWK y BCiX AOCNIAHNX 3paskax
Ha 5,9-22,8% i BusiBMnacsa HamBuLLIOKO 3a A0[daBaHHSA
0,05 mr/mn posunHy Zn?+ (P<0,05). 3a ymoBu gogaBaHHsi
po34unHy Cu?* y cepeoBuULLE A5 KPIOKOHCEPBYBAHHS
y kinbkocTi 0,05 Ta 0,01 Mr/mMn guxanbHa akTuBHICTb Byna
BUMLLOIO, HiXK Y KOHTpONI, BignoBigHo, Ha 16,0 Ta 6,8%,
a B kinbkocTi 0,005 mMr/mMmn 3Ha4yeHHsa 6yno MeHWNM Ha
0,9%. 3a ymoswu gogasanHsa 0,05 mr/mn po3ynHy Mn2*
[0 3pasKiB crnepmu Micns po3MOPOXKEHHA AMXarnbHa ak-
TUBHICTb criepMiiB Oyna BuLloto Ha 8,9%; 3a gogaBaHHSA
0,01 Mr/mMmn 3Ha4eHHs Byro TakuM, SIK i B KOHTPOMbHOMY
3pasky, a 3a 0,005 mr/mn Mn?* — Ha 1,9% HWK4MM.
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3a ymMOBM JodaBaHHA 4O cepefoBuLla Ang Kpio-
KOHCepBYBaHHSA Zn?* pisHnus aktmeHocTi CAI mix go-
CnigHUMM 3paskamun Ta KOHTPOSbHMM cTaHoBMna 3,9,
4.6 Ta 18,6%, BignosiaHo, ansa kinbkocTti 0,005, 0,01
Ta 0,05 mr/mMn Zn2*. Y BCiX TPbOX BUMagkax akTUBHICTb
eH3umy Oyna BULLIOKO Y JOCNIAHMX 3pa3Kax MOPiBHAHO
3 KOHTponewm, a 3a gogasanHs 0,05 mr/mn Zn?* pisHMus
©yna BiporigHoto (P<0,05). Micns gogaBaHHA 0o po3pi-
KyBada crnepmum oyraiB Cu?* piseHb CLI™ 6yB GinbLumm
Yy BCIX AOCMiAHUX 3pa3Kax NOPIBHAHO 3 KOHTPONeM, Hal-
Oinbwum — 3a gogaBanHs 0,05 mr/mn Cu?* (20,9%).
3a ymoBu foaasaHHs y cepegosulle 0,05 mr/mn Mn?*
BCTAHOBMNEHO HaBULLMIA PiIBEHb €H3MMY, KU nepe-
BMLLYBaB KOHTPOmbHWI 3pa3ok 13,5%.

PiseHb LIXO maiixe y BCix gocnigHWX 3paskax nepe-
BULLLBaB KOHTPOMb. HanbinbLui 3Ha4eHHs 3apeecTpyBanm
3a gogaesaHHs Ao cepegosuwa Zn?t, Cu?* Ta Mn?* y fosi
0,05 Mr/mn y BUMMSiAi HaHOaKBaCYKUMHATIB. MNepeBnLLeHHS
craHoBuno 8,0, 14,3 Ta 6,7%, BianosiaHo, anga Zn%*, Cu?*
Ta Mn?*i HanGinbLwmmM Gyno 3a ymoBu goaaBaHHst Cu?*,

3 oTpUMaHMX AaHUX BUAHO, LLO AMXarnbHa akTUBHICTb
cnepmu GyraiB BULL@ B AOCTIOHMX 3pa3kax 3a 404aBaHHS
[0 cepefoBuLLa Y BUIMISAI HAHOPO3MIPHUX (hOpM CyKUW-
HaTiB 0,05 mr/n Zn?*, 0,05 mr/n Cu?* ta 0,05 mr/n Mn?*,
npy LbOMY BULLIOKO Byna 11 akTUBHICTb eH3MMIB. HarBuLy
akTmBHicTb CIAI" cnocTepiranu 3a aogaBaHHA Jo cepe-
AoBuwa ans kpiokoHcepsaldii 0,05 mr/n Zn?+ (P<0,05),

Tabnuuga 3. [yixanbHa akTYBHICTb Ta aKTUBHICTb CyKLMHATAErAporeHasm
i uuTOXpoMoKcMaasn y crnepmi byrais nicns Ppo3MOpPOXKEHHS

3a JloAaBaHHA HAHOPO3MIpHKX OpPM CyKLMHaTIB MeTanis (Mtm, n=4)
Table 3. Respiratory activity and succinate dehydrogenase

and cytochrome oxidase activity in bull sperm after thawing

with the addition of metal nanosized forms of succinates in diluent
(Mtm, n=4)

[OunxanbHa
aKTUBHICTb,

EH3umu / Enzymes

YmoBwu gocnigy,

Hr-atom O/xB.x

CAr, MO/rop.x  LIXO, MO/roa.x

The oxpement " 1umcreom Suncepur 01w
TS, activity, ngatom hydrogenase, oxidase,
mg/ml of Oymin0Am  1Uhx0Aml 1U/hx0.1 ml
of semen/min of semen of semen
omPONL 3243022 41226215 4564318
0,05 398:0,18*  48,87+2,12*  49,25:3,66
Zn 001 3,75:043  43,11:2,38  46,183,11
0005 343032  42,81+2,63  4562+3,19
0,05 376024  49,86:224  5214%325
cuz 001 346018  4631£338  48,12+347
0005 321+0,28  42,16£327 4594411
0,05 3531024  46,77+222  48,67+3,19
Mn2* 001  3,24:043 39174265 44,633 41
0,005 3,18:0,26  42,34+217  46,88+3,68

lMpumimka. Y Ui Ta HACTYNHUX Tabnuusx Pi3HWLSA CTaTUYHO BiporigHa
NOpPIBHSIHO 3 KOHTporem: * — P<0,05; ** — P<0,01; *** — P<0,001.
Note. In this and the following tables, the difference is statically significant
compared to the control: * — P<0.05; ** — P<0.01; *** — P<0.001.
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Quality of deconserved bulls sperm for the action of nanosuccinates Zn, Cu and Mn in the diluents

a HaviHxdy — 3a gogasaHHst 0,01 mr/n Mn?*; akTUBHICTb
LIXO HarBuLLa 3a yMOBW A0oAaBaHHA 4O cepenoBuLLa
0,05 mr/n Cu?.

Y Tabn. 4 HaBeOeHo 3aranbHy aKTUBHICTb CNEpPMIiB
y npobax, BiAHOCHUA BMIiCT CNEpPMIiB 3 MPAMOMIHIAHO-
MOCTynanbHUM PyXOM, CEPEOHIO LUBUAKICTb MPOCYBaHHS
roniBkK crnepMisi No cepeaHin TpaekTopil pyxy, LWBMAKICTb
NPSAMONIHINHOIO PyXy roniBKu CNepMmis y340BX NPsSiMOro
Bigpi3ka MiXK NOYATKOBOIO i KIHLEBOK TOMKaMKM TpaekTopil
Ta KPMBOMIHINHY LUBUAKICTb rOMiBKM CNepMmiiB nicns pos-
MOPOXXYBaHHSA AOCHiMKYBaHMX 3paskiB criepmu. Hansuiy
3ararnbHy aKkTUBHICTb CMEPMIiB Ta HaWBULLMI PiBEHb
cnepmiiB 3 NPAMONIHIMHO-NOCTYNaNbHUM PyXOM MOpiB-
HSHO 3 KOHTPOMeM crnocTepirany 3a yMoBu AoAaBaH-
HS 0 cepenoBuLLa Ans kpiokoHcepsyBaHHsA 0,05 mr/n
Zn?*, 0,05 mr/n Cu?* ta 0,05 mr/n Mn?* y Burnsgi HaHo-
PO3MipHUX OOPM CYKLMHATIB. HanHmxK4nin ke piBeHb

crnepMiiB i3 3aranbHOI0 aKTUBHICTIO Manu rpynu, B SKNX
o cepegoeuwwa gogasanu 0,005 mr/n Cu?* ta 0,01 mr/n
Mn?*. HaimeHLWnM BMICT cnepMiiB 3 NPsSIMONiHINHO-
nocTynanbHMM PyXOM MocTepiranu 3a goAaBaHHs
0,005 mr/n Zn?*, 0,005 mr/n Cu?* Ta 0,005 mr/n Mn?*.
Halbinblue 3Ha4yeHHs1 cepeaHbOoi LBUOKOCTI NpOCy-
BaHHs1 roMiBKM CriepMisi no cepenHivi TpaekTopii pyxy (VAP)
BCTaHOBIEHO 3a JoAaBaHHs 40 po3pimpkyBayda 0,05 mr/n
Zn?*, 0,05 mr/n Cu?* Ta 0,05 mr/n Mn?*, a HaliMeHLLe — 3a
aogaeaHHs 0,005 mr/n Zn?*, 0,005 mr/n Cu?* T1a 0,01 mr/n
Mn?* BignogigHo. LUBnakicTb NpsAMONiHIMHOIO pyxy ronis-
Ky cnepMist y3OoBX NpPsiMOro Bigpiska Mixk MOYaTKOBO
i KiHUeBo Todkamm TpaekTopii (VSL) Byna HanBwLow
3a gogasaHHs y cepenosuile 0,05 mr/n Zn2+, 0,05 mr/n
Cu?* Ta 0,05 mr/n Mn?*, a HaNHWKYOO — 3a JodaBaHHS
0,01 mr/n Zn?*, 0,005 mr/n Cu?* Ta 0,01 mr/n Mn?*. Kpneo-
niHinHa wemakicTb ronieku cnepmisa (VCL) 6yna Hanbinb-

Ta6nuus 4. QuHamiuHi nokasHukn TMOT, PMOT, VAP, VSL, VCL y cnepwmi 6yraiB nicnsi po3mMopoXeHHs

3a fjoAaBaHHSA HaHOPO3MIPHUX (hOPM CYKLUMHATIB MeTaniB A0 NTakTO30-XXOBTKOBO-MiLePUHOBOro po3pimpkyBaya (Mtm, n=4)
Table 4. Dynamic indices of TMOT, PMOT, VAP, VSL, VCL in sperm of bulls after thawing

with the addition of metal nanosized forms of succinates in lactose-yolk-glycerol diluent (M+m, n=4)

YmoBwu gocnigy, Mr/n

The conditions of the experiment, mg/l TMOT, % PMOT, % VAP (Mm/sec) VSL (Mm/sec) VCL (mm/sec)
KoHTporb - 67,3+4,28 53,2+4,89 96,3+7,67 82,416,28 105,1+8,37
0,05 76,33,12 61,8+4,94 99,5+6,84 89,216,14 119,145,83
Zn? 0,01 68,8+3,11 55,3+4,98 96,616,14 78,117,54 112,316,13
0,005 67,1+3,82 51,415,72 95,2+7,66 81,2+7,48 109,616,17
0,05 72,1+4,23 58,2+6,11 102,2+7,16 93,416.08 117,245,16
Cu* 0,01 67,7+4,43 56,2+6,91 94,6+8,69 84,416,63 111,846,43
0,005 65,9+3,76 51,615,83 90,9+7,11 72,947,22 102,9+7,85
0,05 71,9+3,19 58,8+4.11 104,316,09 87,516,14 114,116,62
Mn2* 0,01 63,3+3,22 47,645,27 93,2+5,84 83,7+6,99 102,3+9,88
0,005 67,7+4,14 55,7+4,26 98,9+7,77 84,416,22 107,3+8,18

Ta6nuua 5. JuHamivni nokasHukmn STR, LIN, WOB, ALH, Ta BCF y cnepmi 6yrais nicns po3aMOpoXXeHHS

3a foAaBaHHs HAHOPO3MIPHUX (DOPM CYKLMHATIB MeTaniB 40 NakTo30-XOBTKOBO-MMiLepnHOBOro pospimxysaya (Mt+m, n=4)
Table 5. Dynamic indicators of STR, LIN, WOB, ALH, and BCF in bull sperm after thawing

with the addition of metals nanosized forms of succinates of in lactose-yolk-glycerol diluent (M+m, n=4)

The condions of e xperiment, mal L gy MORETYED AL, i
KoHTtponb - 85,6+5,23 78,4+5,62 91,6+4,19 4,42+0,33 9,17+0,63
0,05 89,6+4,21 75,0+4,94 83,5+6,43 4,72+0,32 10,11£0,61
Zn?* 0,01 80,8+4,65 69,5+4,98 86,0+6,87 4,39+0,34 9,22+0,61
0,005 85,3+4,56 74,1£5,72 86,9+6,12 4,23+0,39 9,15£0,51
0,05 91,4+4,56 79,7511 87,2+6,22 4,84+0.32 10,23+0,36
Cu? 0,01 89,2+6,23 75,5£6,91 84,6+7,28 4,24+0,34 9,45+0,31
0,005 80,2+6,19 70,8+5,83 88,3+8,61 4,49+0,44 9,03+0,35
0,05 89,8+7,26 76,7+5.11 91,4+5,43 4,95+0,33 10,1+0,42
Mn2* 0,01 81,8+6,34 81,846,27 91,1+8,27 4,27+0,38 9,2+0,48
0,005 86,3+4,78 78,7+4,26 92,1+5,87 4,49+0,31 9,1+0,32
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AkicTb AeKOHCepBOBaHOI cnepMu 6yrais 3a Aii HaHocykumHatis Zn, Cu i Mn y cknagi po3piaxysadis

LLIOKO 32 YMOBW fofaBaHHA y cepegosuiLie 0,05 mr/n Zn?,
0,05 mr/n Cu?* ta 0,05 mr/n Mn?*, a HalMeHLLIoW — 3a [0-
nasanHs 0,01 mr/n Zn?*, 0,005 mr/n Cu?* 1a 0,01 mr/n Mn?*.

3 HaBegeHux y Tabn. 5 gaHnx BMAHO, WO CTYMiHb
NPSAMOMNIHIMHOCTI PyXy CriepMiiB, CTYyNiHb NiHIAHOCTI, CTy-
NiHb BiOXUNEHHS cepenHe OOKOBE BIOXWUIEHHS TONiBKY,
amnnityga narepansHOro 3cyBy rofiBku criepmist Bif ce-
pedHbOi TPaEKTOopIi pyXy Ta YacToTa KONMUBArbHOTO pyxy
TaKOX OELLO Biapi3HANNCS NOPIBHAHO 3 L€ BENMUYMHOLO
Y 3paskax KOHTPOIbHUX rpyn Ta Mixk cobolo.

CTyniHb NPAMONIHINHOCTI pyxy cnepMiiB NepeBuLLy-
BaB KOHTposb Ha 6,8% 3a yMOBM AoAaBaHHSA Y cepe-
posuile 0,05 mr/n Cu?*; MeHLLi 3Ha4YeHHs1 Marnu 3pasku
3a ymoBM goaasaHHs 0,05 mr/n Zn?* ta 0,05 mr/n Mn?*;
HanmMeHWi — 3a gogasanHa 0,01 mr/n Zn#*, 0,005 mr/n
Cu?* 1a 0,01 mr/n Mn?* y Burnsaai HaHOPo3MipHUX dopm
cykumHartiB. CTyniHb NiHIKHOCTI pyxy crnepMiiB Maro Bia-
Pi3HABCS MK 3paskamMu KOHTPOMbHOI Ta AOCRIAHMX rpyr.
CTyniHb BigXMIEHHS MaXe B YCixX 3paskax byB HUKUMM,
HiXX ¥ KOHTponi. Taki NoKa3HUkK, Sk cepegHe 6okoBe Bia-
XWUNEHHS ronoskn abo amnnityga narepansHoro 3cyBy
rofoBKM CnepMis Bif, cepeaHboi TpaekTopil pyxy Ta yac-
TOTa KOMMBArNbHOMO PyXy TaKOX HE3HAYHO BiApPI3HANUCA
MiXX JOCMIOHMMY 3pa3kamu Ta KOHTPOMbHUM.

BucHoBku

[na 6anaHcyBaHHsS cepeaoBumLLa A5 KPiOKOHCEp-
BaLlii cnepmu Byraie 0o isionoriYyHnx Mex HaTUBHUX
€sIKyIisATiB, HopMani3aujii OKMCHOro meTaboniamy i 3abes-
nevyeHHs1 BUXXMBAHHS cnepMiiB y cepeoBuLLie AOLUINbHO
nopaeatn B 10—20 pasiB Hk4i go3n Mn?*-, Cu?*- i Zn**
Y BUMSAi HAHOPO3MIPHUX hOPM CYKLIMHATIB MOPIBHSAHO
3 IX aHanoramu y BUrNs4i HeoOpraHiyHMx conen.

[onaBaHHst 40 po3pigKyBadva esKynsTiB OyraiB HaHO-
PO3MIPHMX POPM CYKLMHATIB MIKpOENEMEHTIB BrnvBae
Ha IHTEHCWBHICTb OKMCHUX MPOLIECIB Y CriepMi, aKTUBHICTb
€H3MMiB-MapKepiB 3annigHBanbHOI 30aTHOCTI crnep-
MiiB. ONTUManbHi KOHUEHTpaUii HAHOCYKLWHATIB, SIKi
3abe3nevytoTb HopMarnisaLlito OKUCHMX NPOLECIB y Po3-
pimxkeHin cnepmi 6yraie — 0,05 mr/n Mn?*-, 0,05 mr/n
Cu?*-i 0,05 mr/n Zn?*. 36inblUeHHs1 KOHLEHTpaLi LmX
MiKpOeneMeHTIB y po3pimKyBadi NoHa onTMMarbHi Be-
NINYUHM iHTIOYE anxanbHY akTUBHICTb CNEPMU, 3HMXKYE
aKTUBHICTb CyKUMHaTAerigporeHasu i LMTOXpOMOKCUAA3M.
AHanoriyHnMm Luen BNAnB € Ha ANHaMIYHi NOKa3HUKKN
cnepmiiB Byrais nicrns npouecy KpioKOHCEpPBYBaHHS.

nepCI'IeKTVIBVI noAaanbLUnX AOChNiAKeHb

Y noganbLloMy nnaHyeMo BUBYUTK BMSB NOES-
HaHOro 3aCTOCYyBaHHSA HaHOPO3MIpHUX POPM CyKUU-
HaTiB MikpoeneMeHTIB Ha cpidionoro-GioxiMiyHi nokas-
HUKWN CMEPMIiB PO3MOPOXEHUX esdKynATiB byraiB onsi
PO3pOONEHHST HOBMX Ta NOKPALLEHHS HAasIBHUX cepeno-
BULL, ANS KPIOKOHCEPBYBAHHSA cnepmu byrais.
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Quality of deconserved bull sperm for the action of nanosuccinates Zn, Cu and Mn in the diluents
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The purpose of this work was to compare effect of different doses of trace elements such as Cu?*, Zn?* and Mn?* that have been includ-
ed as nano succinates into lactose-yolk-glycerol medium for cryopreservation of bull sperm and some physiological and biochemical sperm
parameters assessment before and after cryopreservation. In this research each fresh ejaculate obtained from 4 bulls has been divided
into parties consisting a control sample and its experimental counterparts. Control samples were diluted with industrial lactose-yolk-glycerin
diluent only but their experimental counterparts were diluted and supplemented with nano acquacuccinates of Cu, Mn and Zn as solutions
at concentration 2-5 g/l but different doses of 0.005, 0.01 and 0.05 mg/ml. When ejaculates were taken, the following physiological para-
metres of ejaculate quality were established: volume (ml), sperm concentration (billion/ml), live sperm count (%) and dynamic sperm count
(CASA) and survival (h); content of total protein, respiratory activity of sperm, activity of enzyme markers of fertilizing ability — succinate
dehydrogenase (SDH, units) and cytochrome oxidase (CHO, units) in diluted ejaculates with introduced minerals. After the ejaculates were
diluted, semen was equilibrated for three hours at 4°C and frozen in a container (7 min over nitrogen vapor followed by immersion in liquid
nitrogen). The semen was thawed in a water bath at 38°C for 20 seconds. The above physiological and biochemical parameters of the
sperm of the bulls were redetermined immediately after thawing. Spermatozoa concentration in diluted bull sperm was 8.3% of the initial
or ejaculate diluted 12-fold according to technological requirements (P<0.001). The number of live sperm decreased by 12.6% compared
to fresh sperm (P<0.05), and the survival of sperm during incubation decreased by 6.8% for 7.4 hours. Total protein content in 100 ml of
sperm decreased by 41.3% after dilution compared to fresh ejaculate (P<0.001). Respiratory activity decreased by 11.8% after the ejacu-
lates was diluted. Succinate dehydrogenase activity decreased by 10.7% and cytochrome oxidase activity by 13.0%. In thawed bull sperm
the respiratory sperm activity is higher in counterparts when 0.05 mg/l Zn#, 0.05 mg/l Cu?* and 0.05 mg/l Mn?* are added to the medium.
Enzyme activity at the same doses was higher. The highest activity among these groups of succinate dehydrogenase was at 0.05 mg/l
Zn?* (P<0.05) added to the cryopreservation medium, and the lowest at 0.01 mg/l Mn?*. Cytochrome oxidase activity was highest when
0.05 mg/l Cu?* was added to the cryopreservation medium. The optimum concentrations of nanosuccinates that ensure the normalization
of oxidation processes in the diluted bull sperm are: 0.05 mg/l Mn?*, 0.05 mg/l Cu?* and 0.05 mg/l Zn?*. The higher concentration of metal
nano succinates in the diluent inhibits the respiratory sperm activity and reduces the activity of succinate dehydrogenase and cytochrome
oxidase. Similar effect has been estimated in dynamic performance of spermatozoa after thawing.

Key words: bulls, semen, spermatozoa, ejaculate, nanosuccinates, succinate dehydrogenase, cytochrome oxidase, respiratory activity,
cryopreservation

Kornyat S, Sharan M, Ostapiv D, Korbeckij A, Jaremchuk |, Andrushko O. Quality of deconserved bull sperm for the action
of nanosuccinates Zn, Cu and Mn in the diluents. Biol. Tvarin. 2021; 23 (1): 23-29. DOI: 10.15407/animbiol23.01.023.
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Bnnue cTpecy Ha AIKiCTb M’sica CBUHEWN

I. KO. CmpoHcbkuu, M. P. CimoHos, HO. C. CmpoHcbkul, M. M. AkumuwuH
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JbBiBCbKMI HaUiOHaNbHWUIA YHIBEPCUTET BETEPMHApPHOI MeanumHu Ta biotexHonorin ImeHi C. 3. [KULIbKOTO,

Byn. Mekapcbka 50, JbBiB, 79010, YkpaiHa

Ha akicTb Ta 6e3neyHiCTb CBMHUHM BNIIMBAE BENMKA KiNbKiCTb hakTopiB — 5K 4o 3a60to
TBapuWHW, Tak i nicns. Bnpogoex TepMiHy A03piBaHHS M’sica 3abilHMX TBapuH BigbyBaroTbCA
cKnafgHi 6ioximivHi Ta pisnko-ximiyHi npouecu. OgHMM 3 NPOBIOHNX YNHHUKIB, SKi BMNMBAKOTL Ha
AKICTb M'sica 3abiliHMX TBapWH, € PiBEHb KOPTU30MY B KPOBI, OCKINIbKM LIEN ITHOKOKOPTUKOIOHWI
FOPMOH € MYCKOBUM MEXaHi3MOM PO3BUTKY NaHLiora CTpecoBmx BioxiMibyHMX peakLuin. Y poboTi
HaBefeHO pe3yrnbTaTy AOCHIAXKEHHS KOHLEHTpaLil KOpTM30my i fNakTaTy B KpOBi CBMHEN Ta
piBeHb pH M’sica. MaTtepianv gns gocnimxkeHb Biadupanu y ABOX rpyn CBUHEW. TBapWH NepLuoi
rpynu yTpumMmyBanu i ix 3abii npoenu y NpoMMUCIIOBUX YMOBaX, a ApPYroi rpynu — B ApiGHUX
npucagnbHux rocnogapcreax. Y KpoBi 3abiiHUX CBUHEW 32 NMPOMMCIIOBOrO YTPUMAaHHS, NOpiB-
HAHO 3 JOMAaLUHIMM, KOHLEHTpaLisi KOpTM30My € BiporigHo Buwot — Ha 39,9% (P<0,05), ak
i BMicT naktaty — y 2,3 pasa (P<0,01). OCHOBHOO NPUYMNHOIO € CTPEC, SIKOro 3a3HaloTb TBa-
pVHU 3a TPaHCMOPTYBaHHs Ta nepeasabinHoro yTpumanHs. [NprBepTae yBary 3HayHa pisHULS
MK MakcMMarbHUM Ta MiHiMarbHUM PiBHEM KOPTU30MY B NnasMi KpOBi CBUHEN B MeXax OfHiel
rpynu. 3a yMOBM CTpeCy po3LLENIEHHS MMHOKO3M Ta MiKoreHy B MeviHLi Ta M’si3ax Npoxoauno 3a
aHaepoOHUM LLINAXOM 3 YTBOPEHHSM NnakTaTy. Ha 1-, 24- Ta 48-y rog. 4o3piBaHHSA M’sica CBUHEW
3a NPOMMCIIOBOIO YTPUMaHHS Ta 3aboto piBeHb pH HVXYMI NOPIBHAHO 3 AOMaLLHIM. OTpuMaHi
pes3ynbTaTty AOCHiAXeHb CBigYaTh MPO HUXKYY SKICTb OTPUMAHOI CBUHMHM 33 NMPOMUCIIOBOMO
BUPOLLYBaHHS i 32600 CBUHEN, HiX 3@ AOMALLHBOrO.

KnrouyoBi cnoBa: 6e3neka NpoaykTiB XapyyBaHHS, CBUHMHA, SKICTb, KOPTU3O0N

SAkicTb | 6e3NEYHICTE CBMHMHMW 3aNexXnTb Big YMOB
YTPUMaHHS CBUHEW, rogisni, KMiHIYHOro CTaHy, TpaHCcrnop-
TyBaHHs Ta yMOB 3a60t0. OgHak NpoBigHUIA BNMB MakoTb
npovecu, siki BiaOyBatoTbCs Y M'iCi CBUHEN nicnsi 3a60to.
[MubLue po3ymiHHA Gi3MKO-XiMIYHMX Ta BIOXIMIYHMX Npo-
LieciB, siKi BigOyBatoTbLCA BNPOAOBXK A03piBaHHA Ta 30epi-
raHHa M’dca, 4O3BONUTb MiABULLUTMY SKICTb CBUHUHW.

Ha cborogHi Bigomo [10, 7], Wo sikicTb M’sica 6e3no-
cepedHbOo 3anexuTb Bif BaXKKOCTi CTpecCy, AKUN Bigdy-
Bara TBapuHa o 3aboto. 3okpema M’A30Bi BYrreBoam
(rmtoko3a Ta rnikoreH) 3a Aii aHaepobHOro OKMCHEHHSI
MeTaboni3ytoTbCA B NAKTaT, WO NPU3BOANTL 4O 3HWKEH-
He pH M’aca. 3a cTpecy 3Ha4yHO 3pOCTa€E piBEHb NakTa-
Ty B KPOBI Ta, BiAMOBIAHO, 3HWKYETHCS BMICT M'sI30BOIO
rmikoreny. Y TakoMmy BuUnagKy 3HuxeHHs pH m’aca Bnpo-
[OOBX NOro [o3piBaHHs Oyae HaATo LWBMAKAM. Y pesyrb-
TaTi LWBMAKOrO 3aTBEPAIHHSA M’SI30BUX BOMOKOH MOLLKO-
DPKYETbCS IXHA CTPYKTYpa, BigbyBaeTbCa HaaIMLLIKOBA
BTpaTa BOMOrK Ta 3MiHa KONbopy, i K HAcNiAOK — 3HU-
XXEHHS SKOCTi Ta TepMiHy npugartHocTi m’'sica [10, 7].
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3 ornagy Ha ue, ogHUM 3 NPOBIOHUX YNHHUKIB,
SKi BNNIMBaOTh Ha sKiCTb M’Aca 3abiNHUX TBapUH, €
piBEHb KOPTU3051y B KPOBIi, OCKIfNIbKM LIEW TTHOKOKOPTU-
KOTOAHWA FTOPMOH € NYCKOBUM MEXaHi3MOM PO3BUTKY
naHutora ctpecoBux bioximiyHMX peakuin. Libomy
NMUTaHHIO CbOrOAHI NpUAINSe 3Ha4YHy yBary HaykoBa
cnineHoTa. Hanpuknapg, BuB4atoTb 3aKOHOMIPHOCTI
BMMMBY TeMnepaTypu HaBKOJILLIHLOIO CeEpeaoBumLla
Ha CTpecC Y CiNlbCbKOrocnofapCbkux TBapuH i NTu-
ui [13], gocnigxyTb KOpensuinHi 3anexXHoCTi Mix
CTPecoM Ta YacoM BiQNOYMHKY TBApWH nicns TpaH-
cnopTyBaHHs Jo 3aboto [8], BNnMB cTaTi TBApyHU Ha
piBeHb KOPTM30Ny nepepn 3aboem [5, 2], nopu poky Ta
yacy ronogHoi gietu [1]. OgHak BigCcyTHI AaHi Wwoao
BMSIMBY YMOB YyTPMMaHHS Ta 3ab0t0 CBUHEN Ha piBeHb
nepensabiviHOro cTpecy.

MeToto po60oTn Byno BCTaHOBUTM KOHLEHTpaLito
KOPTM30ITy | akTaTy B KPOBI Ta piBeHb pH M’sica CBMHEN,
OTPVYMAaHOrO B pe3ynsTaTi IPOMMCITOBOrO Ta JOMALLHBOM
BMPOLLyBaHHS i 3a60t0.

bionozis meapuH, 2021, 1. 23, N2 1
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The impact of stress on the quality of pork

MaTepianu i meToam

Matepianom gns pgocnigxeHs 6ynu KpoB Ta M’ICO
CBUWHEN pi3HOro noxomxeHHs. MNpobu kposi Binbupanu
nif Yac 3HEKPOBIEHHS TyLWi y CTepunbHi Npobipkuy,
a m’ssco — go 30 xB. nicns 3aboto cBuHel. Beboro Biai-
6panu 10 npob kpoei Ta M'sica Big 10 cBnHel. Big KoxXHOI
3 Tyw Bigbupanu no ogHin npobi M’sica Macoro BnmM3bKo
500 r 3 HaMgoBLLOro M’si3a CNNHW B AiNSHLI OCTaHHBOIO
rpyaHoro xpebus. MepLumx 5 cBMHEN yTpuMyBanu y npo-
mMucnoBux ymoBax (®PI" «Konocy», TepHoninscbka obr.),
3abin npoBenu B yMoBax NpoMMCIIOBOTrO 3abiNHOTO Liexy
(T30B «M'aconpom», M. PaBa-Pycbka, JbBiBCbka 00n.),
a iHWux 5 BupoLwyBanu i npoeenu ix 3abin B opibHMUX
npucagnbHux rocnogapcTeax HaceneHHs (¢. HoBoLmHO,
JlbBiBCbKa 061.). BCi TBAapuHM Bynu aHanoramu 3a
NMOpOAOK — YKpaiHCbKa cTtenosa Oina, 3a crtarTtio —
CBUHOMATKM, >XMBOH Macoto 84—95 Kr Ta KriHi4HO 300po-
BMMW. TBapWH yTpMMyBarnu 3a 6e3BUryrbHOK CUCTEMOKD
yTpUMaHHsi ceuHel. MNMepen 3aboem gocnigHUx TBapuH
OrnyLlyBanu 3a JONOMOrOK ENEKTPUYHOIO CTPYMY.

BmicT kopTn3ony Bu3Hayanu y nrasmi Kposi METOAOM
iIMyHOEPMEHTHOro aHanisy i3 BUKOPUCTaHHAM TeCT-
HabopiB ipmn «DRG» (HimeuunHa) Ta aHanisaTopa
dipmmn Stat-Fax (mogenb 4300 ChroMate, CLUA). Oina
OTPMMaHHS Nia3Mun KPoB Bigpasy LeHTpudyrysanm npu
3000 06./xB. Y uinbHi KpoOBi NPOBOAMIN BU3HAYEHHS
BMicTy nakTaty [12]. Y npobax m’sica npoBoauiv B1U3Ha-
YeHHs piBHA pH Ha nepLuy, 24- Ta 48-y rog. 30epiraHHs
3rigHo 3 [1ICTY ISO 2917-2001 «M’'sico Ta M’'SiCHi NPOOyKTU.
BuaHayeHHst pH (KOHTpOnbHUIA MeToA)». 3BaXyBaHHS
npo6 m’aca nposogmnu 3 gonomoroto Bar TBE-0.5.

OpepxaHi gaHi onpauboByBanu y nporpami Micro-
soft Excel, Bu3Havyaoun cepegHio apupmMeTnyHy Benm-
4YnHy (M), cTaTUCTMYHY MOMUIIKY CEpeaHbOi apnudme-
TUYHOT BENM4YMHKU (M), BiporigHiCTb pi3HULI MiX cepea-
HiMW apMdMETMYHMMM OBOX BapiauiHux pagis (P<).

Pe3ynbTaty 1 06roBOopeHHs

Ak BUOHO 3 HaBedeHUx Ha puc. 1 gaHux, 3a npo-
MWICMOBOro YTPMMaHHS Ta 3ab0t0 KOHLLeHTpaLis KopTu-
300y B Nfia3Mi KPOBi CBMHEN Byna BiporigHO BULLIOK Ha
39,9% (P<0,05). OCHOBHOIO NPUYUHOIO € CTPEC, AKOTO
3a3HaloTb TBApWMHW 3a TPAHCMNOPTYBaHHSA Ta nepeg-
3abiliHoro yTpnmaHHs. B ymoBax apibHMX npucagnoHmnx
rocnofapcTB HaCeneHHs Ais CTPecoBOro gakTopy,
O4YEBMOHO, € MEHLLIO Y 3B’A3KY 3 BiCYTHICTIO NOTpebn
TpaHcnopTyBaTK TBapWH Ha Aaneki BiacTaHi i 3BUYHU-
MW YMOBaMu YTPUMaHHs nepeq 3aboem 3a BUHATKOM
rornogHoi ButTpumkn Bnpogosx 20 rog nepen 3aboem.
[ocnigHnkn HeogHOPAa30BO BKA3ylTb Ha TpaHCMop-
TyBaHHSA TBapyH SIKk Baromuii ctpec-akTop Ta po3pob-
NSATb METOAMW 3HMKEHHSA NOr0 HEraTMBHOTO BMIIMBY,
30Kpema BMBYalOTb BMIMB TPMBANOCTi iX TpaHcnop-
TyBaHHS 6e3 3ynuHKM Ha AkicTb m’aca [3, 11], ymoBu
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MIKpOKMiMaTy 3a TpaHCNopTyBaHHA Ta nepensabinHol
BUTPUMKM [7], po3TallyBaHHSA CBMHEN Y TpaHcnopTi [9]
Towwo. OKpiM LUbOro, 3pOCTaHHIO CTPECY CNPUSIE CKYnN-
YEeHHs1 TBapVH nepeg 3ab0eM B OAHOMY MPUMILLIEHHI.

MpuBepTae yBary 3HayHa pi3HMLSA MK MakcMMarb-
HUM Ta MiHIManbHUM PiIBHEM KOPTU30Iy B Mra3Mi KPoBi
CBMHEN Y Mexax ofHiel rpynu. 3a 4oMaLlHbOro BUpO-
LyBaHHS Ta 3ab0l0 MiHiManbHe 3HaYeHHs NoKa3HuKa
ctaHoBuno 48,8 HMonb/N, a MakcumanbHe — 141,2.
3a NpoOMMCNOBOIo YyTPMMaHHs i 3a00H0 3HAYEHHS KOMNK-
Banvcs Big 87,4 0o 175,9 Hmonb/n. MoxHa npunycTuTy,
LLIO OCHOBHOIO NPUYUHOIO € iHAMBIOYarnbHi 0COBNMBOCTI
TBapWHM WO 1T peakuii Ha cTpec.

OTpumMaHui LMdpoBuiA Matepian ceigunTb Npo Te
(puc. 2), wo UMM BMICT NnaktaTty 6yno 3apeecTpo-
BaHO Yy KPOBi CBUHEWN, yTPUMYBaAHUX B YMOBaxX CBUHO-
KoMMrekcy, 3abii akux npoBenu Ha 3abiiHOMY MyHKTi.
lMokasHukn aBox rpyn BigpisHaAnucs y 2,3 pasa (P<0,01).
BapTo 3ayBaxunTu, WO BMICT nakTaTy B KpOBi BCiX
JocrnigHnx cBMHeN nepesuLLlyBaB idionoriyHy Hopmy
0,8-2,5 mmonb/n Ang Lboro BUAy TBapWH y CTaHi cno-
Kot [12]: y cBMHEN 3@ NPOMMUCNOBOrO yTPUMaHHS
MOKa3HMK Konueascd B Mexax 9,7—17,4 mmone/n, a 3a
JomaluHboro — 3,7—-8,8 mmonb/n.

Pesynbraty BKasyloTb Ha Te, WO 3a YMOBU CTpeCy
PO3LLENIIEHHS IMHOKO3M i IMiKoreHy B NeviHui Ta M’s3ax
nNpoxoaurno 3a aHaepobHUM LUMIAXOM 3 YTBOPEHHAM
naktaty. [1o nogibH1MX BUCHOBKIB LALLM W iHWI 0O-
cnigHukn [6, 9]. OgHak TpannaTbCs NniTepaTypHi
AaHi [4], aki cBig4aTh Npo 3arnexHiCTb SIKOCTi M’sica
He nuLle Big piBHSA CTpecy, a Hacamnepes Bif 3anacis
€Heprii y M’A30B1X BOIOKOH Nia Yac cTpecy. Takox 3a-
NPOMNOHOBAHO BUKOPUCTOBYBATW AOCIiAXEHHS PiBHS
naktaTy B KpPOBi ik NPOTHOCTUYHOIO MapKepa AKOCTI
OTPMMaHOT CBUHUHMW.

HocnigpkeHHs piBHS pH y BoOHWX BUTSXKax 3 Bidi-
OGpaHux Nnpob M’'sica (puc. 3) cBig4MTL NPO Te, Lo BXe
Ha nepLuy roauHy nicns 3aboto Byno BCTaHOBMEHO Pi3-
HMLIO MK 3pa3kaMm NPOMMUCIIOBOTO Ta AOMALLHbOIO Mo-
XomkeHHs. Ha nepuuy, 24- ta 48-y roa. 36epiraHHst M'sico
NPOMMCIIOBOrO NOXOMKEHHSA Mano KUchiwy peakuito pH
MOPIBHSIHO 3 JOoMalUHiIM. Ha 48-y roa. 36epiraHHs pis-
Huusa 6yna siporigHoto (P<0,01). 3aranom 3a 48 rog.
piBeHb pH 3HM3MBCA HA OAVHULIIO Y M'sica MPOMUCITOBOIO
NnoxoaxeHHs i Ha 0,8 — y JoMaLUHbBOrO.

OTpumaHi pesynsraTtv € NigTBEPMHKEHHSM OMUCAHNX
BULLIE 3aKOHOMIpHOCTEN. Big piBHA cTpecy, skoro 3a-
3HaBana TBapvHa nepep 3aboem, 3anexutb pH M'sca.
BenuunHa pH cBixxoro gobposikicHoro m’sica — 5,6—6,2.

3BaxkyBaHHSA NMPo6 nokasano, Lo 3a NPOMMCIIOBOIO
YTPYMaHHS TBapUH 3HWKEHHSA Macu M’sica CTaHOBWIO
1,4% 0o KiHUus nepuoi obwu 36epiranHs i we 0,6% — no
KiHUSA Apyroi. 3a 4OMAaLLHBOro MOXO4KEHHS MPodu M’sica
BTpatunm B cepegHbomy 0,8 Ta 0,5% signosigHo. OTpu-
MaHi pesynsraTi MOXyTb CBIgYMTU NPO HUXKYY BOMOro-
EMHICTb M’siCa CBUHEN, SKUX yTpuMyBanu i 3abvusanu
y NPOMUCITOBUX YMOBAX, LLIO € HACMiAKOM BULLOMO PiBHA
CTpecy Ta LUBMALIONO 3aTBEPLAiHHS M’AI30BMX BOSTOKOH.
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Brnave cTpecy Ha sikicTb M'sica CBUHEW
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Fig. 1. The concentration of cortisol in the blood plasma of pigs (n=5)
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Fig. 2. The content of lactate in the blood of pigs (n=5)
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BucHoBku

Y KpoBi 3abiliHNX CBUHEN 3@ MPOMUCITOBOIO YTpU-
MaHHS1, NMOPIBHAHO 3 JOMALLHIM, KOHLEHTPALLisi KOPTU30-
ny € BiporigHo Buwoto — Ha 39,9% (P<0,05), sik i BMICT
naktaty — vy 2,3 pasa (P<0,01). Ha 1-, 24- Ta 48-y rog.
003piBaHHA M’Aca CBMHEN 32 NPOMMCIIOBOMO YTPUMAaHHS
Ta 3aboto, NOPIBHAHO 3 OMaLLHIM, piBeHb pH byB
HkumM. OTXe, 3a MPOMMCIIOBOIO BUPOLLYBaHHSA Ta
3a60t0 CBUHEN SIKICTb OTPUMAHOT CBMHUHW HXKYa, HiX
3a JOMaLUHbOrO.

ﬂepcneKTM BU NoganblUuMX OOCnNiaKeHb

BcTaHOBMEHHs1 aKTMBHOCTI MIKPOOHMX Ta HEMIKPOBHMX
OeCTPYKTOpIB M’'A30BOi TKAHWHM CBMHEN 32 NPOMMCIIOBOTO
i AOMALLHBOro YTPMMaHHSA Ta 3aboto.
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The impact of stress on the quality of pork
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Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies Lviv,
50 Pekarska str., Lviv, 79010, Ukraine

The quality and safety of pork is influenced by many factors before and after slaughter. Complex of biochemical and physicochemical
processes take place in the maturation of the meat. One of the key factors that affect the quality of meat from slaughtered animals is the
level of cortisol in the blood, because glucocorticoid hormone is the trigger for the development of a chain of stress biochemical reactions.
This paper contains results of examination of the blood concentration of cortisol and lactate and meat pH. Samples were taken in two
animal groups. The first one constituted of industrially reared and slaughtered animals, and the other group consisted of animals grown
and slaughtered on small farms. In the blood of industrially reared pigs in comparison with domestic animals, the concentration of cortisol is
significantly higher by 39.9% (P<0.05), as well as the level of lactate — 2.3-fold (P<0.01). The main reason is due to the stress experienced
by animals during transportation and pre-slaughter handling. There is a marked difference between the maximum and the minimum plasma
level of cortisol in pigs within one group. Under stress the breakdown of glucose and glycogen in the liver and muscles took place
in anaerobic condition with formation of lactate. At 1, 24 and 48 hours of pork meat maturation in case of industrial rearing and
slaughtering, compared to domestic, the pH of meat was lower. Obtained results gives the possibility to suggest the lower quality of
the industrially reared and slaughtered pork compared with domestic.

Key words: food safety, pork, quality, cortisol
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Influence of Streptomyces levoris CNMN-Ac-01
on meat productivity and chemical parameters of rabbit meat
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The purpose of the work was to evaluate the influence of biomass of Streptomyces levo-
ris CNMN-Ac-01 added to fodder on meat productivity and chemical composition of rabbit meat.
The experimental and control groups of animals (each one consisting of 5 rabbits) were formed
according to analogous principles of age, sex (only females), body weight, mode of maintenance
and feeding. The age of rabbits used for the experiment was 45 days. The control rabbits were fed
with granulated fodder produced according to the recipe developed in the laboratory of Nutrition
and Forage Technologies. The rabbits in experimental group were fed with the same granulated
fodder supplemented with 0.1% biomass of Streptomyces levoris CNMN-Ac-01. The results of the
chemical analyzes of the used fodder indicated that the elaborated fodder composition provide
rabbits with all necessaries for their vital activity, where as added biomass of Streptomyces levo-
ris CNMN-Ac-01 do not significantly affect its chemical composition. The increase of the protein
content by 0.20% and water by 1.15% were observed in meat of experimental rabbits where
the content of fat was decreased for 0.71% in comparison to those of the experimental group.
The supplementing of streptomycete biomass in granulated fodder had an essential effect on

the weight gain of rabbits and improves the bone and meat ratio in the carcass.

Key words: meat, chemical composition, rabbits, fodder, biomass, Streptomyces levoris

CNMN-Ac-01

According to chemical composition, rabbit meat is
superior to beef, sheep and other domestic animals, ex-
cept for turkey meat, because it contains little fat and rela-
tively more protein [8]. Another advantage of rabbit meat
is the high content of minerals, especially potassium,
phosphorus, magnesium and in addition high contents
of B-complex vitamins, fat-soluble A and E vitamins and
very low urate content [4, 7, 9, 10, 13, 17].

Due to the high degree of digestibility, rabbit meat
is recommended by nutritionists as a valuable food for
growing children, elderly people, patients with cardio-
vascular and metabolic diseases (diabetes, gout, obesi-
ty) and gastrointestinal disorders that have an increased
incidence being considered diseases of contemporary
civilization [7-10, 16].

Thus, rabbit meat corresponds to the nutritional
requirements of consumers, due to the positive influ-
ence in maintaining the human health [15, 17].

It is important to mention that the chemical composi-
tion of rabbit meat is different even within the same spe-
cies, varying from one individual to another depending
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on the ratio between different tissues, age, sex of the
animal, fattening status, etc. [10, 17].

Streptomyces are widespread in nature: in the air,
waters, on plant and animal remains, but especially
a lot of them are found in soil. In recent years, they
are considered not only as producers of antibiotics of
different chemical nature, but also of other bioactive
substances as enzymes, vitamins, amino acids, lipids,
vaccines against human and animal infectious diseas-
es, various drugs of controlling insects and rodents,
substances with a phytohormonal activity, which influ-
ence the growth and development of plants, stimulate
seed germination, and increase crop yields [6, 11, 14].
More than a hundred of medicine drugs produced by
soil actinomycetes are used in modern medicine [6].

The object of the study was a strain of Strepto-
myces levoris CNMN-Ac-01, isolated from soils of the
R. Moldova and included in the National Collection of
Non-Pathogenic Microorganisms of the Institute of Micro-
biology and Biotechnology of the Academy of Sciences
of R. Moldova [2].
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The purpose of this studying was to evaluate chang-
es of chemical indices of rabbit meat in responce to
the suplementation of granulated combined fodder with
biomass of S. levoris CNMN-Ac-01.

Materials and Methods

The research was carried out on two lots of rabbits of
three-breed crossbreeds @ (¥ Chinchilla x 3 New Zea-
land White) x &' California (control lot and experimental
lot) of 5 rabbits in each lot. The lots of rabbits were formed
according to analogous principles of age, sex, body
weight, mode of maintenance and feeding. The age of
the rabbits included in the experiment was of 45 days.

The rabbits from the control lot were fed with gran-
ulated fodder produced at experimental technological
station “Maximovca” according to the recipe elaborated
in the Nutrition and Feed Technologies laboratory with-
in Scientific and Practical Institute of Biotechnologies in
Zootechny and Veterinary Medicine. The composition
of the granulated compound fodder included: alfalfa
hay flour, corn, wheat, barley, sunflower cake, soybean
meal, alcohol borhot, grape pomace, limestone, vitamin
and mineral premix 2% “Rabbit”, and kitchen salt.

The rabbits in the experimental lot received the same
granulated fodder with the addition of 0.1% biomass of
Streptomyces levoris CNMN-Ac-01 (4.30x108 UFC/qg).
The duration of the experience was 60 days. After 60 days
at the end of the experiment, rabbits of the experimental
group were fed without Streptomyces during 18 days
before slaughter. On the day of the slaughter, the age
of the rabbits became 123 days.

At the end of the experiment, control slaughter of
rabbits of both groups was carried out according to the
corresponding method [1].

To study the chemical composition of the meat, the rab-
bit carcasses were cut into cuts and deboned. After debon-
ing, minced meat was prepared and an average sample
was taken. The chemical composition of the meat was ex-
amined at the Eagle lab’s apparatus. It was determined the
percentage ratio of water, fat, protein and collagen in the
carcasses of rabbits in the control and experimental lots.

Statistical processing of the results of the experiment,
in order to assess the significance of the differences con-
sisted in grouping the material, calculating the arithmetic
mean (M), error (m) and the confidence criterion [12].

Results and Discussions

Initially, the chemical composition of granulated com-
pound feed with and without the supplementing of S. levo-
ris CNMN-Ac-01 was studied. It was found that control and
experimental granulated feed contain 18.18% and, respec-
tively 18.23% of crude protein. The crude fat content in the
dry matter constituted 2.83% in the experimental granulat-
ed fodder and 3.12% in the control one. Crude cellulose
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in the control granulated fodder constituted 16.30%, and
in the experimental granulated fodder 15.87% [5].

As a result of the study of the chemical composition
of the control and experimental combined granulated
forages, it was found that the biomass of S. levoris
CNMN-Ac-01 did not significantly influence their chem-
ical composition, and the developed granulated forage
recipe provided rabbits with nutrients (crude protein,
crude fat, etc.) necessary for their vital activity [5].

Until slaughter, the clinical examination of each rabbit
was carried out and their body mass was determined.

As aresult of the clinical examination of rabbits of con-
trol and experimental lots, were not found deviations from
the physiological norm, and their general condition was
good, the fur smooth and clean, the mucous membranes
pale pink, without elimination or inflammatory processes.

After slaughter, were examined the carcasses and
internal organs of the rabbits. The carcasses had a char-
acteristic pink-red color (fig. 1, 2), white-yellow adipose
tissue, internal organs without structural changes.

The average body mass at the age of slaughter is
economically important, and some authors [1, 16] men-
tion that it must constitute 50-60% of the weight of the
adult rabbit. The better the adult rabbit is maintained be-
fore the time of slaughter, the higher is the slaughter yield
and the better is the quality of the meat. Rabbits in the
control lot, at the age of 123 days weighed 2790.80 g,
and those in the experimental lot by 4.53% more.

One of the most important characteristics of the pro-
ductive qualities that determine the effectiveness of rabbit
breeding is slaughter indicators. Rabbits at earlier terms
reach certain indicators of live weight and slaughter quali-
ties [9, 10]. The meat qualities of rabbits were assessed by
the pre-slaughter and slaughter weights, and the slaughter
yield was calculated based on the weighing results. Table 1
shows the analysis of indicators of slaughter of rabbits.

Table 1. Results of control slaughter of rabbits (M+m, n=5)

Indicators Control lot Experimental lot

Slaughter qualities

Pre-slaughter live weight, g 2790.80+49.71  2917.20+30.82
Freshly slaughtered 1478.40+30.84*
carcass weight, g LRl tless el (td=2,66)
Chilled carcass weight, kg 1467.60+30.73*
(after 24 hrs) 1347.20£32.38 ~44=5 70)

Kidney weight

with perineal fat, g 90.00+9.78 113.60+10.80
Slaughter weight, g 1437.20 1581.20
Slaughter output/yield, % 51.50 54.20
Morphological composition of carcasses

Half carcass weight, g 729.33+5.70 740.33+22.30
meat 526.00+9.45 571.33+6.77
bones 202.00+11.14 166.67+13.87
meat coefficient 2.60 3.43

Note. * — P<0.05.
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Fig. 1. Rabbit experimental carcasses

The weight of freshly slaughtered carcass in the rab-
bits of the experimental group is by 120.4 g higher in
relation to the control group, the difference is significant
(td=2.66), as well as in the weight of the chilled carcass.
The slaughter yield is the ratio of slaughter weight to
live weight before slaughter expressed in percentages.
It is recommended that this ratio must be increased as
much as possible. Its value differs depending on the state
of maintenance of the rabbit, breed and age. In the control
lot the slaughter yield was 51.50%, and in the experimen-
tal one it achieved 54.20% or by 2.7% higher.

As aresult of the carried out research, it was found
that, in the meat of rabbits from the experimental lot,
the water was 75.22%, or lower by 1.15% in comparison
to control lot (table 2).

The proteins are found in the muscle tissues that
is the most important component of meat. In relation
to the meat of other domestic animals, the rabbit meat
is characterized by the highest percentage of protein,
being of great nutritional value.

In the meat of rabbits, in the experimental lot was
19.19% protein and 1.31% collagen, being respectively
by 0.2% and 0.1% more compared to the control lot.

Table 2. Chemical composition of rabbit meat, %

Control lot Experimental lot
M+m 0 Cv% Mtm 0 Cv%
Water 74.07+0.34 059 0.79 75224088 153 2.04

Fat 547+0.41 071 1295 4.76x0.58 1.01 21.25

Specify

Protein 18991008 0.13 0.68 19.19+021 036 1.86
Collagen 1.30+0.03 006 4.28 1.31x0.05 009 7.11
36

Fig. 2. Rabbit control carcasses

According to some authors [1, 10, 16], the excessive
fat content reduces the nutritional quality of rabbit meat
by decreasing the percentage of protein, so they must
be slaughtered until the age of 110-120 days. The rab-
bit fat is a bioactive substance and a good natural im-
munomodulator. It is well absorbed by human body and
is better in quality than the fats of some other animals.
In the meat of rabbits of the control lot, the amount of fat
was 0.71% higher compared to the experimental lot.

The ratio of water : protein and water : fat in the
meat of the rabbits of the control lot was 3.90:1 and
13.54:1, respectively, and of the experimental one —
3.92:1 and 15.80:1.

Conclusions

The rational use of granulated fodder with the ad-
dition of Streptomyces levoris CNMN-Ac-01 biomass
contributed to obtaining meat with an optimal content
of water, protein and fat. At the end of the research pe-
riod, the body mass of rabbits of the experimental lot
exceeded that of rabbits of the control lot by 4.53%,
and the ratio of bones and meat in the carcass was
1:3.43 in favor of the experimental lot, which is 0.83
higher in comparison to the control group.

The chemical composition of rabbit meat in experi-
mental group is of the best quality, juicy, with a high pro-
tein content (19,19+0.21%) and with a low amount of fat
(4.76+0.60%). The increase of the content of protein
by 0.20% and water by 1.15% were observed in meat
of experimental rabbits where the content of fat was
decreased by 0.71% if compared to those of the ex-
perimental group.

bionozis meapuH, 2021, 1. 23, N2 1



Karaman M. A. Influence of Streptomyces levoris CNMN-Ac-01 on meat productivity and chemical parameters of rabbit meat

Prospects for Further Research

In further studies it will be developed a pilot batch of
a biological product containing biomass and fluid cul-
ture of the Streptomyces levoris CNMN-Ac-01 strain.
It is planned to conduct pilot production tests of dif-
ferent concentrations of biomass from 0.1% to 1.0%
(in the composition of granular feed) and fluid culture
from 0.5% to 2.0% (with its addition into the water)
on rabbits. For the reliability of the results, the experiment
will be conducted on a large number of animals.
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Bnnue Streptomyces levoris CNMN-Ac-01 Ha M’AACHY NPOAYKTUBHICTb

i XiMi4Hi NOKa3HMKK M’iIca KPOnuUKiB
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HaykoBo-npakTu4Hui iHCTUTYT BioTexHonorii B 300TexHii i BeTepuHapHin MmeamumHi Pecnybniku Mongosa,

c. MakcumiBka, HoBoaHeHcbkui p-H, ML 6525, Pecny6bnika Mongosa

MeTtoto poboTu Byno ouiHuti Bnnme 6iomacu Streptomyces levoris CNMN-Ac-01, goaaHoi 4o KOpMY, Ha M'SACHY MPOAYKTUBHICTb
i ximiyHuiA cknap mM’sica kponiB. EkcnepumeHTanbHi Ta KOHTPOIbHI rpyny TBapuH (KoXHa no 5 kponukis) 6ynu cchopMoBaHi 3a NpUHLIK-
namu aHanoriB: 3a BiKOM, CTaTTIO (TiNbK1 cCamKu), Macoto Tifna, PeX1MOM YTPUMaHHS Ta rogyBaHHs. Bik KpOnukiB, BUKOPUCTaHWX B eKC-
nepuMeHTi, cTaHoBUB 45 AHiB. KOHTPOMbHI KPOMUKM OTPUMYBAnu rpaHyrnbOBaHWIn KOPM, BUPOBEHNIN 3a peLenTypoto, po3pobneHoto
B nabopatopii KopMmiB i TexHonorii roaisni. Kponuku gocnigHoi rpyny oTpumyBan ogHakoBWIA rpaHynboBaHuniA kKopM 3 fodasaHHsM 0,1%
6iomacu Streptomyces levoris CNMN-Ac-01. PesynbsraTty XiMiyHOro aHanisy 3acTOCOBaHOro KOpMy nokasanw, Lo po3pobrneHunin Kopmo-
BWI cknap 3abesnevye KponukiB BCIM HEOOXIAHUM ANSA XUTTEAIANLHOCTI, TOAI SK AogaHa 6iomaca Streptomyces levoris CNMN-Ac-01
iCTOTHO He BnNMBae Ha Moro XiMiYHWMIA cknag. Y M’sci 4OCMiAHMX KPONUKIB cnocTepiranu 36inbLueHHs BMicTy binka Ha 0,20% i Boau Ha
1,15%, ToAi Sk BMICT xupy 3HM3mBCS Ha 0,7 1% NOPIBHSHO 3 LM MOKa3HMKOM Y KOHTPOSbHIN rpyni. [lonaBaHHsA Giomacu cTpenTomiLeTiB
[0 rpaHyNbOBAHOIMO KOPMY 3HAYHO BMIMHYIIO Ha MPUPICT KPOMNWKIB | MONIMLIMIO CNiBBIAHOLIEHHS KICTKM 4O M'ca : M’ACO B TyLUi.

KntoyoBi cnoBa: m’Aco, ximi4HWIA cknag, Kponuku, kopm, biomaca, Streptomyces levoris CNMN-Ac-01
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3B’A30K CTPYKTYPHUX finigiB BOBHU oBeLb
3 Il OKpeMUMU MaKPOCTPYKTYPHUMU KOMMNOHEHTaMMU,
XiMiYHMM cknagom Ta PiISYHUMM NOKa3HUKaAMMU

1. B. Cmanad, H. I. Cmaxis, B. M. Tkadyk, O. O. CmorsisiHiHo8a

nadiia_sudir@ukr.net

IHcTuTyT Gionorii TBapmuH HAAH,
Byn. B. Ctyca, 38, M. JlbBiB, 79034, YkpaiHa

MpeacraBneHo gaHi Npo 0cobnMBOCTI CTPYKTYPHOI OpraHisadii, XimiyHoro cknagy Ta
i3nYHUX MOKa3HMKIB BOBHWU OBELb Pi3HMX MOPIA 3anexHOo Big TUMNY IXHBOrO BONTOCSHOIO MOKPOBY.
BcTaHoBneHo, wo HanMeHwni BMicT B-kepatosmn (10,2%) i HanGinbLWn BMICT a-KepaTo3m
(64,4%) € B NyX0BWX BOMOKHAX BiBLIEMATOK YKPaIHCLKOI ripCbKOKapnaTCbKoi Mopoaun. ToHKa BOBHa
aCKaHINCbKMX TOHKOPYHHUX BIBLIEMATOK Ta BiBLIEMATOK NMPEKOC MiCTUTb, BignosigHo, 12,9 i 11,5%
B-kepaTo3u, a HanbinbLUe ii B OCTLOBMX BOFIOKHAX ripcbkokapnaTtcbkux BiBLemaTok (15,1%).
[MpoTe B NyxOBMX BOMOKHAaX LMX MaToOK i MaTOK MOPOAU NPeKoc HanbinbLmn BMICT y-KepaTosu
(28,4 128,7%), 3aranbHoro Cynbdypy i umctuhy (2,91 2,9 1a 11,2 i 11,5%), HaToMiCTb B OCTbO-
BMX BOMOKHaxX HanMeHLWMI BMICT 5K y-kepaToan (58,2%), Tak i Cynbdypy Ta umctuHy (2,7 Ta
9,0%). BcTaHOBNEHO, LLO pi3Hi KaTeropii BONOKOH MICTSITb Pi3HY KiNbKICTb 3aranbHUX ninigis.
HanmeHLue BinbHUX ninigiB — y TOHKOMY NyXy ripcbkokapnaTCcbkmx MaTok (0,75%), TOHKiV BOBHI
maTtok npekoc (0,71%) 1 ackaHincbknx ToHkopyHHMX (0,83%), a Hanbinblwe — y Hanierpyoin
OCTi ripcbkokapnatcbkux oselb (1,39%). [Ans 38’A3aHuX ninigie BCTaHOBNEHO AiameTparnbHO
NPOTUIEXHY BiOMIHHICTb: HaMbIiNbLy KiNbKiCTb NinigiB BUABNEeHo B TOHKOMY nyxy (1,85%),
a HavmeHLWwy — y Hanisrpy6in ocTi (1,47%). B ocTboBMUX BONOKHAxX HankbinbLue BinbHMX nini-
[iB npunagae Ha pakuito HeecTepudpikoBaHoro xonectepony (64,9% npotn 56,5% B nyxy,
57,7 y BOBHi acKkaHiCbKUX TOHKOPYHHUX MaToK i 63,3% — Yy NpekociB), a HaMMeHLUe Yy HUX
dpakui HeectepudikoBaHMX XNpHUX kMcnoT (9,6%) Ta we oaHiei ctepuHoBoi dpakuii (9,2%).
Y BOMOKHax oBeLb NOPOoAU NPEKOC HaMMEHLLUIA BMICT ecTepudikoBaHoro xonectepony (8,9%)
i HaMBINbLUMIM BMICT HeeCTepMIKOBaHMX XXNUPHUX KMCAOT. HaToMicTb dppakuis nonsapHux ninigis
maxe Ha 50% cknagaetbes 3 uepamigis i cynedoninigie (noHag 20%). BogHovac y dpakuii
3B’A3aHUX NinigiB Ha uepamign npunagae He b6inble 40%. PisnyHi NOKa3HUKM BOBHU MEBHO
Mipoto BigoOpaxatloTb 0COBNMBOCTI ii CTPYKTYpU Ta XiMiYHOroO cknady. Tak, OCTbOBi BONTOKHa
MatlTb HaMBULLY MiLHICTb (9,1 cH/Tekc) | TOHWMHY (48,8 MKM), LLIO 3aKOHOMIPHO, OCKIflbKM B OCTI
€ HanbinbLwKnn BMICT B-kepaTo3n, TOO6TO KyTUKYNK, | HakbinbLa KinbkicTb Ninigis. HatomicTb
HaNTOHLLMMMU € NyXOBi BOMNOKHa (16,9 MKkM), BOHM > Hancnabuwi (7,0 cH/Tekc) — came Ui BOnok-
Ha MICTATb HanmeHLwe B-kepato3n. OTxe, Mk BMICTOM dopakuii BiflbHMX NiNigiB Ta giaMmeTpom
BOSIOKHA € npsima 3anexHicts (r = 0,996; 0,887; 0746, signosigHO, ANA MyXxy, TOHKOI Ta HamiB-
rpy6oi BOHM), a MixX BMICTOM 3B’A3aHuX ninigis — obepHeHa (r = —0,993; —0,995; —0,694).

KnrouoBi cnoBa: BiBUji, BOBHA, CTPYKTYpa, ninigun, kepatoaun, Cynbdyp, LMCTUH, Mil-
HIiCTb, TOHMHA BOMOKOH

MipBYLLEHHA BOBHOBOI MPOAYKTUBHOCTI OBELb Ta MO-
KpaLLeHHS SIKOCTi BOBHUM Byro i 3anunaeTbCs akTyanb-
HUM 3aBAaHHAM. BoHO HeEMOXNMBE ©e3 po3KpUTTS Me-
XaHi3MiB BOBHOYTBOPEHHS i HU3KM NMUTaHb, NOB’A3aHNX
3 JOCHIMKEHHAM CTPYKTYPU i XiMIYHOrO cKknagy BOBHU —
TOGTO NOKA3HWKIB, SIKi BU3Ha4YatoTb Di3NYHI BlTacTUBOC-
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Ti BONOKOH, @ OTXKe | TEXHOMOTiYHY SKICTb LLiET CUPOBUHN
3aranom. K BiJOMO, OCHOBHVM KOMMOHEHTOM BOBHSHNX
BOFMOKOH, LLIO BU3HaYaE TXHi CTPYKTYPHI Ta hi3UKO-XiMidHi
BMACTUBOCTI, € KepaTuH, SKNIA HaneXxuTb 40 rpynm Hepos-
YMHHMX NPOTETHIB 3i 3HauYHUM BMicToM Cynbdypy [15].
Uucra, cyxa i 3HexxupeHa BoBHa Mamxke Ha 98% ckna-
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OaeTbesa 3 Lboro npoTeiHy. Bigomo, wo nicns po3pusy
amcyrnbdigHnX 3B’A3KIB 3@ [OMOMOIOH XiMIYHMX YMHHMKIB
KepaTuvH BOBHW PO3YMHSETHCS Y Criabony>KHNX po3yn-
Hax, 3 AKX opakLioOHYBaHHAM BUAINAOTE TPU OCHOBHI
dhpakuii, HasBaHi YMOBHO a-, 3- i y-kepaTo3amu [4, 5, 16].
Anbcha-kepartosa (50-60% macy BONoKHa) xapakTepuay-
ETbCS HU3bKMM BMiCTOM Cynbgoypy (6nmsbko 2%), Bigno-
BiJae NpoTeiHy Makpo- i MIKpodibpmn KMNiTMH KOPKOBOTO
wapy. beta-kepatosa — Lie MembpaHu BepeTeHonogib-
HUX KNiTUH | KNITUHHWX 94ep Ta HancTinkiwi gibpunu
KOPKOBOIO LLIapy, a TakoxX 060MOHKa BOIOKHA, TOBTO 1oro
KyTukyna. Ha il yactky npunagae ycsoro 10—-15% macm
BOJIOKHA. [aMMa-KepaTo3a — Mi>XKBOMOKHUCTa cy6-
CTaHuist abo uemMeHTyr4a pevyoBunHa, TOBTO MaTpuUKe
BONOkKHa (6nmabko 30% macu BUXigHOT BOBHM), Xapak-
TEepU3YETbCA AK NPOTEIH 3 BUCOKMM BMiCTOM Cynbdypy
(B cepeaHboMy 6%).

CTpyKTypa KepaTUHOBWX BONIOKOH MICTUTb TaKOX He-
BEMUWKY KinbkKicTb ninigis (4o 3% Big cyxoi macu BOMNOK-
Ha), siKi € SIK Yy BiflbHOMY, TaK i KOBaNeHTHO 3B’Si3aHOMY
CTaHi Yepe3 edipHUI YK TioedpipHWI 3B8'A30K 3 NpoTeiHamm
BOJ10CA, € rOfIOBHUMM KOMMOHEHTaMM Na3mMaTUu4HUX
MeMOBpaH KniTMH BOMoca i BU3Ha4atoTb MOro NOBEPXHEBI
BaCTMBOCTI, 30kpema hopMyBaHHS BOAOHEMPOHWMKHOTO
wapy [6, 9, 10, 16, 17]. 3a gaHumn [22], po cknagy
uux ninigis BXoasatb (Mr/r): XXupHi kncnotn — 2,4—4,0,
xonectepon cynbdar — 0,7-2,9, uepamign — 0,6—1,4,
xonectepon — 0,3-1,4 i HeBenuKa KinbKiCTb XUPHUX
cnupTiB. 3HayHa KinbKicTb Ninigis kepaTuHy npunagae
Ha cynbdoninian, ki yTBOPKOKTb Pi3Hi 3a KiNbKiCTIo
KoMnnekcu 3 npoteiHamu. BoBHa 3 BUCOKUM BMICTOM
Cynbdypy i cynbdoninigis Mae kpaLwi isnko-mMmexaHivHi
MOKa3HMKK, 30KpeMa MILHICTb BOSTOKOH Ha po3puB [2, 3].
HasBHicTb MinigiB y BONOKHaX MOXEe BMAMBATK Ha iXHi
rigpodo6Hi BnactneocTi [14], audysito Ta copbuito,
CTIVKICTb 0 KNiMaTUYHMUX YMOB, MPOLECU NMOXOBTIHHSA,
a TakoX Ha Pi3nYHi BNaCTUBOCTI BOSTIOKOH Mpu po3T4-
ryeaHHi, papbysaHHi [12, 13]. lNokasaHo, Lo Ha BMICT
i cKnag CTPYKTYPHUX Ninigis BOBHM BASMBAKOTL BiKOBI,
Ce30HHi Ta aniMeHTapHi dhaktopu [18, 19].

MaTepianu i meTogm

[na pocnimkeHb BUKOPUCTAHO 3pa3sku BOBHM PiYHOMO
POCTY MOBHOBIKOBUX BiBLLEMATOK aCKaHiNCbKOI TOHKO-
PYHHOI nopoaun, Nnopoam Npekoc Ta BiBLEMATOK yKpa-
THCbKOT ripcbKoKapnaTcbkoi nopogun. BosHy ripcbko-
KapnaTCbKMX OBELb PO3AINSNN OKPEMO Ha TOHKUI NyX
i HaniBrpyby oCTb. 3paskn BOBHM CnoyaTtky NnpomMuBanm
y HeTpanbHOMy MUtoYOMy 3acobi 3a Temnepatypu
Boan +40...+50°C, BucywlyBanu Ta ouuLLanu Big cTo-
POHHIX OOMILLOK, BigTak eKkcTparysanu 3asimKoBui
Xup (Bick) B anapati CoKkckneTTa YoTUPUXIOPUCTUM
Byrneuem. [Ins oTpMaHHs BHYTPILLHIX (CTPYKTYPHUX)
niniaiB BosIokHa, nicna AoBeAeHHSs iX 40 NOCTiNHOT
cyxoi macu 3a Temnepatypu +105°C, nogpiGHioBanu
00 nopolukonogibHoro craHy B MeTaneBin cTynui 3a
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AONOMOroK0 piaKoro as3oTty. Haeaxky nopoLuky (2 r) no-
MiLLanm y 3HEXXMPEHUIA NakeT 3 QoiNbTpyBasibHOM nanepy
i ekcTparysanu B anapati CokckneTrTta xrnopodopm-
METaHOITOBO CyMiLuLto (2:1) BNpodoBx 5 roa.
3aranbHy KinbKicTb Minigis BU3Ha4anu BaroBMM MeTo-
OOM, a iXHil cknag — MeTo40M TOHKOLLIAPOBOi XpoMa-
Torpadii 3 BUKOpUCTaHHAM cunikarento Mmapok L 5/40
i LS 5/40. PoaaineHHs 3aranbHyX Minigis Ha okpemi Knacu
NpoBOAWMIM Y CUCTEMI NETPONENHUI | AieTunoBuin edip
y cniBBigHOLEHHi 4:1, a noNapHUX NinigiB — y cuctemi
xnopodgopm-MeTaHor-Boga (65:25:4). Okpemi knacw ri-
niais ineHTUdiKyBanu NopiBHAHHAM XpomaTorpam 3pas-
KiB 3 XpoMaTorpamoto, Ha sky Bynn HaHeceHi OKpeMi
CBIKM, a iX KiNbKiICHE BM3HA4YE€HHS — BUMIPIOBaHHSIM Ha
CMeKTPodOTOMETPI IHTEHCUBHOCTI 3adhapbyBaHHS nicrs
cnarntoBaHHA OKpeMux NinigHUX NAsiM cernikarento KOH-
LEHTPOBaHOIO cipdaHoto kucnototo [20]. Ans oTpumaHHA
3B’A3aHUX CTPYKTYPHUX MinigdiB BUKOPUCTOBYBanu Me-
TOAWKY NMY>XHOro omuneHHs 3a P. W. Wertz [21].

Bwmict Cynbdypy Bu3Havanu 3a metogom |. A. Maka-
pa Ta cnigasTopiB [11], a uMcTMHY — 3a meTogom doniHa-
MapeHsi y mogudikauii I Llana i K. TpaymaHa [23].
TOHVHY BOBHU BM3Ha4anu 3a 40NOMOroK MikpomeTpa,
a MILHICTb BOJTOKOH Ha po3pvB — Ha anapati [LU-3M [7].

MpoTeiHn BoBHM (kepaTo3n) ppakuioHyBann okunc-
HEHHSAM HagMYpPaLLMHOK KACIOTOK 3 HACTYMHUM pPO3-
YMHEHHSIM Y Ny3i [1] Ta BiAHOBMNEHHSM 3a JONOMOro
X NOCTagifiHOI eKCTpaKLii i3 3aCTOCYBaHHSAM PO34YUHY
2-MepKanToeTaHoNypi3HNX KOHLIEHTpaLliii 3a NpucyT-
HOCTI fleHaTypyBarnbHuX areHTis [8].

MeToto Hawmx gocnimpkeHb Byno 3'acyBaTtu 3B’A30K
CTPYKTYPHMX NiNigiB BOMOKOH 3 IXHIMW OKpeMUMU Ma-
KPOCTPYKTYPHUMMW KOMMOHEHTaMM, XiMiYHMM CKIagom
Ta Qi3VYHUMU NOKa3HMKaMM BOBHU OBELIb Pi3HWUX MO-
pid, 30Kpema ackaHiCbKOl TOHKOPYHHOI, YKpaiHCLKOI
ripCbKOKapnaTCbKOI Ta NpeKoc.

Pe3ynbrat 1 06roBopeHHs

Y pesynbrarti npoBegeHux AoCrigKeHb BCTAHOBMEHO,
LLIO HAMEHLLMIA BMICT 3-KepaTo3m € Yy MyxXOBUX BOJTOKHaX
ripcbkokapnaTcbkux BiBLeMaTok — 10,2%. Y TOHKiN BOBHI
aCKaHiNCbKOI TOHKOPYHHOI NopoaM Ta Nopoau Npekoc
€ NpMONN3HO OOHAKOBA KiNbKiCTb NPOTEIHIB L€l dopak-
uii — signoeigHo, 12,9 i 11,5%. HanbinbLua ix KinbKicTb
MICTUTbLCH B OCTbOBUX BONOKHAaX 0BeLlb YKPaTHCbKOT
ripcbkokapnatcbkoi nopoan — 15,1% (tabn. 1).

OTpvmaHi HaMu JaHi Woao BMICTY y BOBHI OBELb
pi3HMX nopig 3aransHoro Cynbdypy | LUCTUHY Y3romKy-
OTbCS 3 AaHNMM MaKPOCTPYKTYPY BOBHW. Tak, Anst Myxo-
BMX BOSIOKOH BiBLIEMATOK YKPAIHCLKOI MpCbKOKapnaTChKol
nopoau Ta BiBLEMATOK NOPOAM NMPEKOC, AKi MICTATb Hal-
BinbLUy KiNbKiCTb Y-KepaTo3u, XxapakTepHUIA HaNBULLIIA
BmicT Cynbdpypy Ta umctmHy — 2,91 2,9 1a 11,21 11,5%
BiANOBiAHO. HaTOMICTb B OCTbOBMX BOSIOKHAX 3HAYHO
HWKYMIA BMICT SIK Y-kepaToau, Tak i Cyrnbdypy | LMCTUHY —
2,71 9,0%. | ue 3akoHOMIpHO, amke came y-kepaTosa, K
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yxe 6yno ckasaHo, Mae Hanbinbwnm BMicT Cynbdypy,
AKUA NEPEBAXHO MICTUTLCS Y LIMCTUHI (puc. 1).

Y pesynerati NpoBeaeHnX JOCTiAKeHb BCTaHOBIIEHO
(puc. 2), Wo pi3Hi kaTeropii BOBHSHWX BOMOKOH MICTSATb
Pi3Hy KiNbKiCTb 3aranbHuUX Ainigis. HanmMeHLwy KinbKicTb
BiNIbHUX BHYTPILLHIX NiNigiB BUSBNEHO B TOHKOMY MyXy
ripcbkokapnatcbkmx MaTtok — 0,75%, TOHKi BOBHi
MaTok nopoau npekoc — 0,71%, ackaHInCbKMX MaTOK —
0,83%. HanbinbLioto ix kinbkicte 6yna y HaniBrpyoin
BOBHI ripcbkokapnaTcbknx Matok — 1,39%. CToCcoBHO
3B’sA3aHUX NiNigiB, TO HaBMNaku, HANBINbLLY iX KiNbKICTb
BMSBNIEHO B TOHKOMY nyxy — 1,85%, a HanmeHwy —
B Hanisrpy6in octi — 1,47%.

Ane, SIKLWO NigcymyBaTK 3aranbHy KinbKiCTb BiflbHUX
i 38’A3aHUX NiNigiB, TO iX KINbKICTb Y Pi3HNX KaTeropisx
BOMOKOH Maibke ofHakoBa. 3okpema, nyx mMictutb 2,6%,
a BOBHa aCKaHiMCbKNX TOHKOPYHHMX OBELlb, OBELlb NO-
poam Npekoc i OCTb MPCbKOKapnaTCbKUX MaToOK — Bia-
noeigHo, 2,7, 2,3 i 2,9%.

Takui po3nogin 3aranbHUX Ninigie NoB’ss3aHnn 3i
CTPYKTYpHOI0 By0BO BOMokHa. 30Kpema, BirbHi ninign
roKarni3oBaHi FONOBHO B KYTUKYMi, SiKa KifbKiCHO CTaHo-
BUTb He Ginble 15%. IMoBipHO, YacTka umx ninigis no-
XOOWTb i3 MOBEPXHEBOrO BOCKY, ane BinbLUIoto Mipoto Ti,
SIKi BTpPATUM 3B’A30K 3 MPOTEIHaMM BOMOKHA LUe y Mpo-
Liecax 1oro kepaTuHisadii abo iHwmx npuyunH. OTxe, pis-
He CniBBiOHOLLUEHHSI BiNTbHUX i 3B’s13aHUX NiMidiB B MyXy,
TOHKIl i HaniBrpy6in BOBHI MOXHa NOSICHATL 0CO6MK-
BOCTSAIMM CTPYKTYPHOI OpraHisauii uux BONOKoH. MoxHa
TaKOX MPUMYCTUTK, LLIO MiXK BMICTOM CTPYKTYPHUX fini-
AiB BOBHU i 3-kepaTo30t0 iCHYye No3uTMBHA Kopensuis.
MpoTe Ue GinbLIOK MIPOK CTOCYETLCS BiNbHOI dopaKLii
ninigjs. BogHo4ac HambinbLUy KinbKiCTb 38’A3aHMX Ninigis
(1,9%) MicTATb NyXOBi BONOKHA, SKi XapakTepusyTbCs
HanGINbLUOK KinbkKicTio a-kepaTo3n — 61,4%, i Han-
MEHLLIO KinbKicTto B-kepato3n — 10,2%.

3a yMOB Halumx fgocnigXeHb MeToaoM TOHKOLIa-
poBoi xpomaTorpadii y cuctemi netponenHuin egip-
anetunosun edpip (4:1) BHYTPILUHI NiNiay BOBHU poO3-
OiNsiny Ha YoTupm dpakLii, a y cuctemMi xnopodopm-
MeTaHorn-Bofa (65:25:4) — Ha m’aTb dopakLin.

AHanisyloum gaHi skicHoro cknagy ninigis, Mu 3a-
yBaxunm (Tabn. 2), o B OCTbOBMX BONTOKHAX lpCbKO-
KapnaTCbKMX MaTOK Hanbinblia KinbKicTb BiNlbHUX
ninigis npunagae Ha dpakuito HeecTepudikoBaHoro
xonectepony: 64,9% npotu 56,5% B nyxy, 57,7 y BOBHi
aCKaHINCbKNX TOHKOPYHHMX MaToK i 63,3% — maTok
nopoawm npekoc. Yci iHwi dpakuii, ocobnueo gpakuis
ecTepuikoBaHOro XornecTeporsy, € B MEHLLIN KiflbKOCTi,
a HalMeHLLY KinbKicTb Liel dpakuii (8,93%) BusBneHo
y ninigax BOBHW OBeLb nNopoaun npekoc. Hatomictb
BOBHA LMX TBAPUH MICTUTb HaWbinbLUy KinbKiCTb He-
eCcTepuUdIiKoBaHNX XUPHUX KUCIOT. Mn He BCTaHOBUNK
CYTTEBUX BiAMIHHOCTEN Y cknagi ninigis, aki po3ains-
nn y NOMNAPHIN cuctemi (xnopodopm-meTaHon-soaa),
OKpiM BiporigHo GinbLuoro BMICTy cynbdoninigis i MeH-
LLIOro BMICTY rrikoninigis HaMBULWOT NONSPHOCTI Y BOBHI
BiBLLEMaTOK MOPOAW NPeEKocC.
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Tabnuus 1. MakpocTpyKTypa BOBHM OBELb PisHKX nopia, % (M+m, n=4)
Table 1. Macrostructure of different breeds sheep wool, % (M+m, n=4)

g Mopopa / Breed

o

© YkpaiHcbka

2 TERTRRE ripcbkokapnaTtcbka

§ TOHKOPYHHa Mpekoc Ukraln':/zlan Ctar.pathlan

o Ascanian Prekos D

;3;_ fine-woolen Myx o

< Thin wool Guard fibers
a 61,18+2,84 59,83+1,95 61,3743,30 58,23+1,60
B 12,95+0,47 11,47£0,61  10,23+0,52** 15,10+0,64*+
Y 25,87+2,64  28,70+2,28  28,40+2,98  26,67%1,25

lMpumimka. TyT i Hagani cCTaTUCTUYHO BIPOriAHI Pi3HWLI

MiX pisHMMU nopogamu: * — P<0,05; ** — P<0,01; *** — P<0,001;
MiXX NyXOBUMW Ta OCTLOBMMM BONOKHAMU YKPAIHCBKOI MpCbKO-
KapnaTtcbkoi nopogu: * — P<0,05; ** — P<0,01; ** — P<0,001
Note. Here and in the future statistically significant differences
between different breeds: * — P<0.05; ** — P<0.01; *** — P<0.001;
between thin wool and guard fibers of Ukrainian Carpathian
Mountain Breed: * — P<0.05; ** — P<0.01; *** — P<0.001.

3,007 o---. Cynbeyp / Sullfur  ——— LucTun / Cystine r12.5

2,95 12,0

11,56

N

©

o
1

11,0

2,85 I
10,5

2,80

Lnctun / Cystine, %

10,0

Cynbayp / Sullfur, %

2,75

T
©
)]

9,0
2,70

T T T T 8,5

AckaHiiicbka Mpekoc Myx OcTb

TOHKOPYHHa Prekos Thin wool Guard fibers
Ascanian YKpaiHcbka ripcbkokapnarcbka

fine-woolen Ukrainian Carpathian Mountain

Puc. 1. Bmict Cynbdypy i LMCTUHY Y BOBHi OBeL|b Pi3HVX Nopia
Fig. 1. Sulfur and cystine content in the wool of sheep of different breeds

. BinbHi ninigu / Free lipids 3B’s3aHi niniau / Bound lipids

3,04

2,5

2,0

BaranbHi ninigu / Total lipids, %

0,5+

AckaHilicbka Mpekoc Myx OcTb

TOHKOPYHHa Prekos Thin wool Guard fibers
Ascanian YkpaiHcbKa ripcbkokapnarcbka

fine-woolen Ukrainian Carpathian Mountain

Pwuc. 2. BmicT BHYTpILLHIX NinigiB y BOBHi OBeLb Pi3HMX Mopif
Fig. 2. The internal lipids content in the wool of sheep of different breeds
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Tabnuusa 2. Cknag BinbHUX BHYTPILLHIX NiNigiB BOBHM oBeLb pi3Hux nopid, % (Mtm, n = 3-5)
Table 2. Free internal lipids composition of different breeds sheep wool, % (Mtm, n = 3-5)

Mopopa / Breed

Tlinign AckaHincbka YKpaiHCbKa ripcbkokapnaTcbka
Lipids TOHKOPYHHA Mpekoc Ukrainian Carpathian Mountain
Ascanian Prekos
fine-woolen Myx / Thin wool Octb / Guard fibers

Jlinidu, po3dineHi y cucmemi nempornelHuti eghip-Ouemuriosuti egpip (4:1) / Lipids separated in the system petroleum ether-diethyl ether (4:1)

HeecTepudikoBaHuin xonectepon * .
Unesterified cholesterol 57,66+1,37 63,28+0,42 56,54+2,63 64,92+0,79
HEXK / Non-esterified fatty acids 10,35+£0,53 14,58+0,76** 10,41£0,83 9,60+0,36
CtepuHoBa dpakuisn / Sterol fraction 12,51+£0,97 13,21+0,70 12,54+0,74 9,25+0,49*
SRR N e o 19,49+0,90 8,93£0,36*** 20,51£1,10 16,25+0,72*

Esterified cholesterol

Jlinidu, po3dineHi y cucmemi xinopoghopm-memaHor-eoda (65:25:4) | Lipids separated in the chloroform-methanol-water system (65:25:4)

[ nikoniniAu HAVBULLOT NONApHOCTI 6,17£0,15 3,92+0,20"* 5,95£0,30 5,83:0,30

Highest polarity glycolipids

Xoregrepor cyrkchar 10,55+0,34 9,97+0,40 10,62+0,42 10,26+0,27
Cholesterol sulfate

[ niokosunLiepamian 13,79+0,38 14,03£0,59 12,77+0,50 15,32+0,66"
Glucosylceramides

Cynieoniniam / Sulpholipids 20,52+0,30 23,03+0,90* 20,84+0,27 20,43+0,89
Llepamigu / Ceramides 48,98+0,43 49,05+0,88 49,83+0,47 48,16+0,53

Tabnuusa 3. Cknag 38’13aHMX BHYTPILLHIX NiNigiB BOBHM 0BeLb pi3HKX nopia, % (M+m, n = 3-5)
Table 3. The composition of bound internal lipids of different breeds sheep wool, % (Mtm, n = 3-5)

Mopopa / Breed

Jlinian AckaHinceka YKkpaiHCcbka ripcbkokaprnaTcbka
Lipids TOHKOPYHHa Mpekoc Ukrainian Carpathian Mountain
Ascanian fine- Prekos
woolen Myx / Thin wool Octb / Guard fibers

Jlinidu, po3dineHi y cucmemi nemponetHutl eghip-Ouemuriosuti egbip (4:1) / Lipids separated in the system petroleum ether-diethyl ether (4:1)

HeecTepudikosanuii xanectepon 26,47+0,95 24,06+0,66 25,49+1,01 29,10+0,96°
Unesterified cholesterol

HEXXK / Non-esterified fatty acids 16,51+1,00 20,1040,77* 16,61+0,38 22,5040,60**+*+
CrtepuHoBa dpakuis / Sterol fraction 16,58+0,62 16,39+0,53 16,58+0,58 16,49+0,83
EcTopudikoBaHiiXoaciepon 40,43+1,27 39,45+1,46 41,33+0,82 31,9140,86**

Esterified cholesterol

Jlinidu, po3sdineHi y cucmemi xnopoghopm-memaHor-eoda (65:25:4) | Lipids separated in the chloroform-methanol-water system (65:25:4)

nikoninign HanBULLOT NONSAPHOCTI

Highest polarity glycolipids 5,20£0,24 4,24+0,29 5,20+0,47 5,44+0,52
Xonectepon cynbdar s
Cholesterol sulfate 3,01+0,21 4,17+0,15 2,89+0,21 4,76+0,30
moko3unnuepamign

Glucosylceramides 12,78+1,03 13,63+0,83 12,80+0,33 13,04+0,48
Cynbdoninian / Sulpholipids 3,59+0,23 4,84+0,54 3,66+0,23 3,51£0,17
Llepamigu / Ceramides 15,88+0,99 15,5940,62 16,4840,28 12,8040,33*+*
Cynbdoninian / Sulpholipids 21,92+1,01 22,28+0,45 21,43+0,51 21,07+0,26
Llepamigmn / Ceramides 37,6310,63 35,27+0,76* 37,54+0,36 39,39+0,67
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3B'A30K NiNiAiB BOBHW OBeLb 3 ii XiMiYHWUM CKNaA0M Ta QiSUYHUMM MOKA3HUKaMU

3a ymMOB HaLuMX JOCNIAB BCTAHOBIEHO, WO CYTTEBILLI
3MiHM OKpeMUX MiNigHMX KOMMOHEHTIB NPOSABASOTLCS
3 Boky dppakuii 38’a3aHux ninigis. 3okpema, 3 AaHUX
Tabn. 3 BUOHO, L0 NPOLIEHTHE CMiBBIOHOLLEHHS OKPEMUX
Knacis ninigis, BUAINEHNX 3 pi3HMX KaTeropii BOIOKOH,
€ pisHMM. Ane Npu UbOMY LY>KE BaXKKO BU3HAYUTW, 3a
paxyHOK SIKMX KnaciB ninigis 36inbLyeTbCA Y 3MEH-
LIYETLCSA BMICT 3aranbHuX ninigis.

HambinbLuy KinbKicTb 3aranbHuX 3B’a3aHKX ninigis
3achiKCOBaHO B MNyXxy, a iXHE NPOLIEHTHE CMIiBBIAHOLLIEHHS
MaJsio Y1M Bigpi3HAETLCA B, TOHKOT MEPUHOCOBOT BOBHM.
BogHo4vac y HaniBrpy6iii BOBHI Lj pi3HULi CYTTEBILLI.
3oKkpeMma, y ckragi umx ninigie nepeBakaroTb ppakLji He-
ecTepucpikaoBaHoro xonecTtepory, HeectepudikoBaHmx
XXVPHUX KUCIOT, a TaKoX HeigeHTUdiKoBaHNX HaMmu dopak-
L noNapHWX Ninigis Ha Tni 3MeHLIeHH: dpakLii ectepu-
(pikoBaHOro xorecrepony i dopakLii rmoKo3unuepamigis.
To6T0 BKa3aHi 0cOBNMBOCTI CMNiBBIAHOLLEHHS OKPEMUX
KnaciB 3B’A3aHuUX NinigiB NpakTMYHO aHanoriyHi.

PesynbTaTtu gocnigxeHb isM4HUX NOKa3HUKIB
BOBHM A0 NEBHOI Mipn BigobpaxkatoTb 0COBNNBOCTI
CTPYKTYpY Ta XiMiYHOro cknafy BOMOKOH Pi3HUX Mnopig
oBeupb. Ha puc. 3 B1aHo, Lo OCTbOBI BOMOKHA MPCLKO-
KapnaTCbKUX MaToOK MaloTb HanBULL MOKa3HUKM MiLl-
HocTi (9,1 cH/Tekc) | TOoHUHK (48,8 MKkm). Lle 3akoHo-
MipHO, OCKiflbKM B OCTi HanbinbLUnin BMICT [3-kepaTtosu,
TOBTO KyTUKYNK, | came Lii BONOKHa MiCTSATb HakbinbLLy
KifIbKiCTb BHYTPILLHIX Ninigis.

HaToMicTb HAaWTOHWMMMK € NYXOBi BONIOKHa —
16,9 MKM, BOHM X XapaKTepusylTbCsA HANMEHLLIO
MiyHicTio — 7,0 cH/Tekc. Mpuyomy, sik 6Gyno nokasaHo
BULLE, Came Lii BOMTOKHA MICTATb HAMMEHLLY KiNlbKiCTb
[-kepaTo3n. BorokHa oBeLb acKaHiCbKOi TOHKOPYHHOI
nopoam Ta Nopoam Npekoc 3anmaroTb MPOMIXKHE 3Ha-
YeHHS K 3a nokasHukamy ToHuHN — 20,4 i 20,8 MKMm,
Tak i MiyHocTi — 8,21 7,1 cH/Tekc.

Taknm YMHOM, MiXk BMICTOM ¢ppakLii BifilbHUX Nninigis Ta
AiaMeTpoM BOIOKHa iCHye npsiMa 3anexHicte — r=0,996;
0,887; 0,746 ons nyxy, TOHKOi Ta HaniBrpyboi BOBHU
BiZINOBIOHO; Mi>K BMICTOM 3B’s13aHMX NiniaiB 3anexHicTb
obepHeHa — BignoeigHo, r= —0,993; —-0,995; —0,694.
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Fig. 3. Physical indicators of different breeds sheep wool

42

OTpuMaHi gaHi 4iTko BKa3yoTb Ha 0COBNMBOCTI
CTPYKTYPHOI opraHisadii, XiMmiyHoro cknagy ta gisnd-
HVX BNacTMBOCTEN BOBHY OBELb Pi3HUX NOPIA 3anexHo
Bid TUMy BOMOCSAHOIO MOKPUBY.

BucHoBKu

1. MopogHi pi3HWLUi y BMICTi CTPYKTYPHUX Ninigis
NoB’sA3aHi 3 0COBNMBOCTAMU CTPYKTYPHOI Oy40BM BOB-
HSIHWMX BOJTOKOH Pi3HOT TOHWHW, @ Came 3 Pi3HNM BMICTOM
a-, B- i y-kepaTo3: y BonokHax 3 Ginbwum giametpom
i BiNbLWMM BMICTOM KyTUKYNu (B-kepaTosun) € Hanbinb-
LUMIA BMICT BiflbHWUX BHYTPIiWHIX ninigis (1,4%) i Han-
MeHLUNA — 3B’A3aHnX. Mix BMiCTOM ppakuii BinbHUX
ninigiB Ta giamMeTpom BOSOKHA iCHYE npsiMa 3anexHicTb
(r=0,996; 0,887; 0,746 BignosigHO AN1A NyXy, TOHKOI Ta
Hanierpyboi BOBHM), a MiXk BMICTOM 3B’Si3aHUX NinigiB —
obepHeHa (r=-0,993; —0,995; —0,694).

2.'Y NyxoBMX BOJTOKHAX BIBLIEMATOK YKPAIHCBHKOI MPCHKO-
KapraTcbKoi Nopoau Ta BiBLEMATOK MOpoaM MPeKOoC, B SIKUX
HanbinbLua KinbKiCTb y-KepaTo3u, HanbinbWnn BMICT
3aranbHoro Cynbdypy i LUCTUHY, a8 B OCTbOBUX BOIOK-
Hax HanHWXYMIN BMICT K y-kepaTosu, Tak i Cynbdypy
Ta LUMCTUHY.

I'IepcneKTM BU NoganblUuMX OOCNiAKeHb

lMoB’si3aHi 3 oxonneHHAM GinbLUOi KiNbKOCTi nopig
OBeLlb Pi3HOr0 HaNpPsAMY NPOAYKTUBHOCTI, @ TAKOX BMuv-
BY CE30HHUX Ta rogiBernbHMX YMHHWKIB Ha BMICT i CKnag
CTPYKTYpHUX Minigis i ix poni y dhopmMyBaHHi i3nko-
XiMiYHMX BNACTUBOCTEN BOBHAHMX BOFTOKOH.
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The relationship between structural lipids of sheep wool with its individual macrostructural components,
chemical composition and physical indicators

P. V. Stapai, N. P. Stakhiv, V. M. Tkachuk, O. O. Smolianinova
nadiia_sudir@ukr.net

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

The data on the peculiarities of the structural organization, chemical composition and physical parameters of sheep wool of differ-
ent breeds depending on the type of their hair are presented. It has been found that the down fibers of ewes of the Ukrainian Carpathi-
an Mountain breed possess the lowest content of B-keratosis (10.2%) and the highest content of a-keratosis (64.4%). In the fine wool
of Ascanian ewes and Prekos ewes, the content of B-keratosis is 12.9 and 11.5%, respectively, and the highest content of it (15.1%)
is contained in the guard fibers of the Carpathian Mountain ewes. However, in the down fibers of these ewes and the Prekos breed
ewes, there is the highest content of y-keratosis — 28.4 and 28.7%, the total sulfur and cystine (2.9 and 2.9 and 11.2 and 11.5%), re-
spectively. Besides that, the guard fibers contain the lowest content of both y-keratosis (58.2%) and sulfur and cystine (2.7 and 9.0%),
respectively. It has been established that different categories of fibers contain different amounts of total lipids. The smallest amounts
of free lipids are found in the thin down of the Carpathian Mountain ewes (0.75%), the thin wool of the Prekos ewes (0.71%) and
Ascanian ewes (0.83%), and the largest number of them is found in the semi-coarse guard fibers of the Carpathian Mountain sheep
(1.39%). For bound lipids, a diametrically opposite difference was established: the largest amount of lipids was found in the thin down
(1.85%), and the smallest amount — in the semi-coarse guard fibers (1.47%). In the guard fibers, the biggest amount of free lipids
is accounted for the fraction of non-esterified cholesterol (64.9% versus 56.5% in the down, 57.7 in the wool of Ascanian ewes and
63.3% in the Prekos ewes), and the least of all they contain the fraction of non-esterified fatty acids (9.6%), and another sterol fraction
(9.2%). The fibers of the Prekos breed sheep are noted with the lowest content of esterified cholesterol (8.9%) and the highest con-
tent of non-esterified fatty acids. But the fraction of polar lipids consists of almost 50% of ceramides and sulfolipids (more than 20%).
At the same time, ceramides account for no more than 40% in the fraction of bound lipids. Physical indicators of wool to some extent
reflect the peculiarities of its structure and chemical composition. Thus, the guard fibers have the highest strength (9.1 cN/tex) and
fineness (48.8 um), which is natural, because the guard has the highest content of B-keratose, i.e. cuticle, and the highest amount of
lipids. Instead, the thinnest fibers are down fibers (16.9 um) and they are the weakest (7.0 cN/tex) and these fibers contain the least
B-keratose. Thus, there is a direct relationship between the content of the free lipid fraction and the fiber diameter (r = 0.996; 0.887;
0746 for down, fine and semi-coarse, respectively), and between the content of bound lipids — inverse (r = —-0.993;-0.995; —0.694).

Key words: sheep, wool, structure, lipids, keratoses, sulfur, cystine, strength, fiberfineness
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Minireview

Research progress on the dairy cow mastitis

Ping Xu
afraxp1986@126.com

Faculty of Veterinary Medicine, Sumy National Agrarian University,
160 Herasima Kondratieva str., Sumy, 40021, Ukraine

Mastitis is an inflammatory disease of the mammary gland, which has a significant
economic impact and is an animal welfare concern. Mammary gland development and re-
gression was directly related with cow lactation. Many different microbial and environmental
factors can induce mastitis. Escherichia coli and Staphylococcus aureus were the main cause
of mastitis. The treatment of clinical and subclinical mastitis mainly focuses on the use of antibiotics.
At present, although some progress has been made in the clinical diagnosis, antibiotic treatment,
and pathogenesis control of dairy cow mastitis, the molecular mechanism of the pathogenicity of
dairy cow mastitis was still not very clear. So, it is important to understand the mechanisms control-
ling the immune response at the molecular level. Non-coding RNAs play an important role in various
biological processes, including cell proliferation, differentiation and apoptosis. However, their func-
tions and profiles in dairy cows are largely unknown. This study reviewed the research progress
of the pathogenesis, prevention measures and immune mechanism of dairy cow mastitis.

Key words: dairy cow, mastitis, etiology, immune mechanism, research status

Etiology and treatment of the dairy cow mastitis

Dairy cow mastitis is an inflammatory reaction
caused by a variety of pathogens. It is also one of the
most serious diseases in dairy farming. The occurrence
of cow mastitis not only reduces the yield and quality of
milk, but also lead to prolonged estrus time and preg-
nancy time after delivery of the dairy cows. Disorders
can cause cows to be eliminated or even die in severe
cases, causing huge economic losses to the dairy farm-
ing industry [9]. In the past few decades, the economic
losses caused by dairy cow mastitis to the world dairy in-
dustry have remained basically unchanged [6]. A deeper
understanding of the molecular mechanisms of mastitis
in dairy cows will help to discover new ways to reduce
the harm that mastitis poses to dairy farming.

Pathogenic microorganisms causing mastitis in
dairy cows have been found to have at least 150 spe-
cies, among which Escherichia coli, Staphylococcus
aureus, Streptococcus dysgalactiae, Streptococcus
uberis, and Mycoplasma [1]. Among them, Staphyio-
coccus aureus and Escherichia coli are the most com-
mon pathogen causing mastitis in dairy cows and has
been widely used to inducing pathogens in subclinical
and clinical mastitis models [2]. S. aureus intramammary
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infection (IMI) often causes slight clinical symptoms;
in contrast, E. coli IMI often leads to severe clinical
mastitis, especially during calving, which seriously af-
fects the health of the cow [4]. In the past few decades,
people have been able to stably and effectively reveal
specific pathogen-induced effects pathological mecha-
nism of mastitis in dairy cows through in vivo infection
experiments [13]. It has been shown that E. coli and
S. aureus are effective substitutes for inducing clinical
and subclinical mastitis, respectively. In addition, S. au-
reus secretes a variety of virulence factors during the
process of infection to cause local suppurative inflam-
mation, damage of skin and soft tissues.

In the past, antibiotic therapy was used in the treat-
ment of mastitis in cows. However, due to the increas-
ing resistance of pathogenic microorganisms, the ef-
fectiveness of antibiotic therapy is getting worse and
worse, and antibiotic residues in dairy products are
also affecting human health. Therefore, the prevention
and control of the mastitis of dairy cows has always
been the focus and hotspot of research.

With the development of technology, modern molec-
ular analysis methods have provided new methods for
detecting transcriptional regulation of immune-related
factors in experiments over the past decade. This will
help to dissect the relevant molecular mechanisms in
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the broader field of dairy mastitis and provide a basis
for developing more effective ways to prevent and treat
mastitis in dairy cows.

Immune mechanism of the dairy cow mastitis

When bacteria invade the mammary gland through the
nipple sphincter and local catheter or through the epider-
mal wound, bacterial PAMPs such as LPS further activate
the immune defense of the mammary gland, and neutro-
phils, macrophages and lymphocytes become chemo-
taxis into the inflammatory area to perform the immune
system function [16]. In addition to exerting a barrier func-
tion, mammary epithelia | cells are also stimulated by anti-
gen to produce an inflammatory response [5]. Interstitial
fibroblasts are also involved in the process of inflamma-
tion [17]. When the mammary gland encounters bacterial
invasion, macrophages in the breast tissue and milk rec-
ognize the invading pathogens and initiate an inflamma-
tory response, while secreting various pro-inflammatory
factors to recruit neutrophils to the mammary gland inflam-
mation center area to resist the bacteria. The health mam-
mary gland cells distributed in the breast tissue and the
milk are mainly breast epithelial cells and macrophages,
while the diseased tissues and the milk they secrete are
mainly changed macrophages into neutrophils.

First, macrophages by releasing neutrophils and other
pro-inflammatory factors to kill bacteria, such as TNF-q,
IL-1B. while enhancing the release of prostaglandins and
leukotrienes to exacerbate the inflammatory reaction.
These could quickly and powerfully against the pathogen.
When the pathogenic bacteria adhered the mammary
epithelial cells, the mammary epithelial cells were con-
tinuously induced by toxicological components of patho-
genic bacteria to produce TNF-a, IL-6 and IL-8. Vascular
endothelial cells, under the action of pro-inflammatory
factors and chemokines induced by macrophages and
mammary epithelial cells, secrete cell- binding molecules
to attract neutrophils in the blood to the inside of the vas-
cular endothelium. Neutrophils migrate through the gap
between the epithelial cells and the subcutaneous matrix
through deformation and eventually reach the infected
area. Eventually most of the mastitis-causing bacteria will
be recruited to the reactive oxygen species, low molecu-
lar weight antimicrobial peptides and defensins produced
by neutrophils in the center of the infected area, and then
the bacterial fragments will be endocytosed by phago-
cytes and further digested and degraded by intracellular
lysosomes. When the inflammation is overreacted or out
of control [18], normal cells are damaged, and the breast
tissue is not restored in time.

Research status of the dairy cow mastitis

With the development of high-throughput sequenc-
ing technology, a large number of genes involved in
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the development of mastitis in dairy cows have been
discovered [11, 14]. The expression levels of TNF-q,
IL-8, IL-1, CXCLS, P25, P53, TGF-3 were significantly
up-regulated in mastitis. At the level of microRNA re-
search, Lawless [8] used a strain of S. aureus to infect
mammary epithelial cells and identified a number of dif-
ferentially expressed microRNAs. Subsequently, Jin [7]
infected the immortalized mammary gland epithelial
cell line MAC-T cells with heat-inactivated E. coli and
S. aureus and obtained a differential expression map
of microRNA. At the protein level, Yang [15] used an
optimized protein lysate to extract breast tissue mem-
brane proteins, and used two-dimensional gel electro-
phoresis separation combined with liquid chromato-
graphy tandem ion trap mass spectrometry to identify
differences expressed membrane protein in breast tissue
between clinically healthy and mastitis cows.

Although domestic and foreign research have con-
ducted intensive research at various molecular levels
in the past 100 years, the pathogenesis of mastitis is
still not fully understood. Recent studies have found
that IncRNA can participate in the regulation of inflam-
matory cytokines in immune inflammatory responses by
interacting with protein complexes or transcription fac-
tors [12]. Elling [3] reviewed in detail the mechanism by
which IncRNAs play a role in immune responses by inter-
acting with inflammatory related genes at the DNA, RNA
and protein levels. Wang et al. [10] treated the mam-
mary gland epithelial MAC-T cells with heat-inactivated
bacteria, and up-regulated tumor necrosis factor-a as an
inflammatory response index and screened 53 differen-
tially expressed IncRNAs by high-throughput sequencing.
However, there is currently no report on the mechanism
of IncRNA involved in regulating the occurrence of mas-
titis in dairy cows. Therefore, we study its mechanism
of action in dairy cow mastitis from the perspective of
IncRNA, which is innovative.

Conclusion

Studying the role of non-coding RNA in the patho-
genesis of mastitis provides new ideas for the preven-
tion and treatment of the dairy cow mastitis. Research
in this direction will help to reduce the incidence of the
dairy cow mastitis, which in its turn will increase the
economic efficiency of dairy industry.

Prospects for further research

Different types of non-coding RNA (microRNA, Inc-
RNA, circRNA) targeted regulation in the pathogenesis
and treatment of dairy cow mastitis.
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dakyneTeT BeTepuHapHoi MmeguumHu, CyMCbKUiA HaLioHanbHWIA arpapHUin yHIBEPCUTET,

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

MacTut — Lie 3ananbHe 3axXBOPIOBaHHSA MOMOYHOI 3a51031, Sike NPU3BOANTL A0 3HAYHMX EKOHOMIYHMX 3OUTKIB | CpMYMHSAE npobnemm
XUTTe3aaTHOCTI TBapuH. PO3BUTOK i perpecis MOnoYHMx 3ano3 6eanocepeaHbo MOB'A3aHi 3 NakTauieto Kopis. barato pisHnx MiKpoGHMX
Ta eKOMOriYHUX YMHHUKIB MOXYTb NMPOBOKYBaTU MacTuT. Escherichia coli i Staphylococcus aureus 6ynu 0CHOBHOK NMPUYMHOK MacTUTY.
JikyBaHHS KniHiYHOrO Ta CyBKMiHIYHOrO MacTUTy NepeBaXxHO 30CepepkeHe Ha 3aCTOCyBaHHI aHTUBIOTUKIB. Xova Ha CbOrofHi AOCSTHYTO
NEeBHOrO NPOrpecy B KMiHIYHIN AiarHOCTULL MacTUTIB, NiKyBaHHS aHTMBIOTMKaMW, NaTOreHETUYHWIA KOHTPOIb Ta MOSIEKYNSPHUI MEXaHI3M
NaToreHHOCTi MacTUTIB MOMOYHUX KOPIB BCE LLie HEAOCTaTHBO BMBYEHI. OTXe, BAXIIMBO 3pO3YMITU MEXaHI3MM KOHTPOIHO iMyHHOI Biano-
Biai Ha MonekynsipHoMy piBHi. Hekoaytoui PHK BigirpatoTe BaxnuBy pornb y pi3HKx GionoriyHmx npoLiecax, 3okpema nponicpepadii KniTuH,
AvdbepeHuitoBaHHi Ta anontody. OgHak ixHi yHKLUiT Ta Npodini y MOMOYHUX KOPIB 3HAYHOIO MipOt0 HeBigomi. TyT npegcTaBneHo ornsg
nporpecy AocrifpkeHb natoreHesy, 3axoAiB NPodinakTUkL Ta iIMyHHOro MexaHiaMy MacTUTy MOSIOYHUX KOPIB.

KntoyoBi cnoBa: Mono4Ha KopoBa, MacTUT, €TIONOTis, IMyHHUI MexaHi3M, CTaTyC AOCHiMKEeHHS

Xu P. Research progress on the dairy cow mastitis. Biol. Tvarin. 2021; 23 (1): 44—46. DOI: 10.15407/animbiol23.01.044.



PeueH3sisi

PeueH3ia Ha moHorpadito

O.I'. KoBaneHka Ta C. B. AcpoHcbKoi (po60TbKOo)

«BippaHicTb HaykoBiun icTuHi» (K.: HaykoBa lymka., 2018, 232 c.)

MameieHko H. M., lHcTuTyT pubHoro rocnogapctea HAAH

Marduepa M. C., HauioHanbHa akagemist arpapHux Hayk YkpaiHu

Y KkHU3Ii «BiggaHicTb HayKOBIN iCTUHI» onucaHo
XUTTEBUI LLINAX BUAATHOTO BYEHOro — Mikpobionora,
enigemionora, KniHiuucTa, Bipycorora, sikuii 3pobus
HeOLiHEHHWIA BHECOK Y PO3BMTOK MiKpOBionoriyHmx Ta
BipyCOnoriYHMx gocnimkeHb B YKpaiHi, — akagemika
B. I. OpoboTbka — BaraTopiyHOro KepiBHUKa IHCTUTYTY
mikpo6ionorii i Bipyconorii imeni [l. K. 3abonoTHoro, ro-
NoBy YKpaiHCLKOro HayKOBOrO TOBapvCTBa Mikpobiono-
ris, enigemionoris i iHpeKLioHICTIB. Ha3ea kHMM Linkom
Bignosigae ii cyTi. MoHorpadis He nuLie oxonntoe uiny
HWU3KY HayKOBUX NUTaHb, SKUM BiJOMMWIN BYEHWUI NPUCBS-
TMB BCE CBOE XUTTH, ane N TOpKaeTbCs NOMIiTUYHMX,
MOparnbHUX Ta €TUYHUX MPUHUMMIB TBOPEHHS HayKu
Y Len Henerkum ansa Hawwol KpaiHu nepiog, icTopii.

Y peLeH30BaHi KHU3i AeTanbHO NpoaHani3oBaHo Ta
y3aranbHeHo npadi BUaaTHoOro BYEHOro B ranysi Mikpo-
Gionorii, caHiTapii Ta enigemionorii, BeTepuHapHoi Me-
ONUUHM 3 MO3ULA CyYacHOT Hayku BnepLue i rmmboko
PO3rfsiHYTO NOro BipyCONOriyHi JOCMIMKEHHSA Ta AaHO
TM OLiHKY 3 ypaxyBaHHAM Cy4YaCHWX 3HaHb B ranysi Bi-
pycororil.

B. I ApoboTtbko ogHUM i3 nepLlumnx B YKpaiHi 3ano-
YaTKyBaB OOChiAXeHHs 6akTepiodariB 9k MapkepiB
YMCTOTM BOAM Ta 3acobiB 6OPOTLOU 3 KULLKOBUMMU iH-
dekuigmn. Ak Tinbku B. . [JpobGOTLKO CTaB HayKOBLEM
KuiBcbkoro caHitapHo-6akTepionoriyHoro iHCTUTyTYy
1925 poky, yniobneHnm o6’ekToM CBOIX AOCHIOKEHb
BiH obpaB GakTepiodara. A 1931 poky, kepyto4m Bigai-
JIOM MeaU4HOiI Mikpobionorii (3rogom — Bigdinom naro-
reHHUX MiKpoopraHiamis), a 3 1944 poky — IHCTUTYTOM
mikpobionorii AH YPCP, cytteso nornunbums i poswmpus
OOCHNIDKEHHS Y LIbOMY HanpsiMi. ABTOpM y po3ainax pe-
LleH30BaHOro HaykoBO-iHOPMaLINHOIO BUAAHHS Onu-
canu cBoe DayeHHs1 CTAHOBMNEHHS BYEHOTO, LUyKa4um
po3ragky Big4aHOCTi MOro XUTTEBUM NPUHLMNAM Ta
HayKOBUM iCTUHaM. 3 MO3uLi Cy4acHOro CTaHy HayKu
aBTopamu npoaHanizoBaHo npadi Biktopa puroposuya
Ta pesynstaT Noro 4OCNIAXKEHb.

Hons nogapyBana BYeHOMY LWAHC cnpobyBaTu
cebe y koHsApcTBi. B. I. [1pob0TLKY Ta Moro koreram
BAANOCS BCTAHOBUTU NMPUYNHY BUHUKHEHHS CTaxio-
BoTpioTokcmkody koHen. Y 1939 poui konekTusy go-

The Animal Biology, 2021, vol. 23, no. 1

cnigHukiB Ha 4Yoni 3 B. I, [Ipo6oTbkom Oyno BpydeHo
BMCOKI YpsiOBI HAaropoam 3a 3HadHi JOCATHEHHS B J0-
cnigXeHHi xBopob TBapuH. 3HA4YEHHSA MIKOTOKCMKO3iB
ONst MeQULMHK | BETEPUHAPIi Oyno HaCTiNbKX BENUKUM,
wo y 1956 poui B Knesi 6yno cknmkaHo BCECOIO3HY Ha-
paay, NpUCBAYEHY LibOMY 3aXBOPHOBaHHI, @ B MOCKBI
OopraHi3oBaHo nepuy nabopaTopito, 3aBAaHHAM AKOI
Oyno BUBYEHHSA NPUPOAUN TOKCUKOMOTIYHUX iHGDEKLIN.
Takum ByB CyCninbHUIA PE30HaHC i HAcNigKkM BIOKPUTTS
B. I Ipo6oTbkom Ta MOro Koneramm HOBOTO HamnpsiMy
B MiKpOBioNorivHini HayLi — MiKOTOKCMKOMOTi.

Hawm, Bipyconoram, iMNoHye Te, Lo Luen BYEHUN,
nepLu, HdX NpucTynaTn 4o I'PyHTOBHUX JOCHIAXEHb
GakTtepiodharis, CyTTEBO 3MILHMB METOANYHY | pO3LIN-
pUB ekcnepuMeHTanbHy 6a3y, CKOHCTpPYOBaBLUM MPO-
CTWUI i gocTynHun anga nabopatopHux pobiT 6akTepi-
anbHUM QiNbTP, UiNKOM NpuaaTHUN ONa BUAOINEHHS
BIpYCHMX NpenapartiB Ta po3pobuB CONbOBi cepeaoBu-
LWa aAns KynsTuByBaHHA GakTepii — xa3sliHiB BipyciB.
KopucTytouncb po3pobneHnm iHCTpyMeHTapiem, BiH BU-
OiNvB Ta oxapakTtepuayBaB HU3Ky BakTepiodaris, cne-
undpidHMX 00 30yaHMKIB Taknx Hebe3nevyHnx xBopoob, gk
xorepa i An3eHTepid, 3aknaBLUM OCHOBU BiTYN3HSAHOI
charoTepanii Ta BiAKpUB SIBULLE «CMOHTAHHOI Ni30reHiin,
BAPUTYN NiGINWOBLUM OO BigKpUTTA (haronisoreHii Ta iH-
Terpadii reHomiB Bipycy i xa3siiHa. Llinkom onpaeaaHum,
SIK BUSIBAITOCb MOTIM, Byro MOro NpumnyLLEeHHs, LLO Ni3nc
KNiTUH GaKTepii 3yMOBMIOETHCA areHTOM, iHAYKOBaHUM
«CMOHTaHHUM bakTepiodarom», To6TO, 3a Cy4acHOH
TepmiHonorieto npodarom, iHTerpoBaHNMM 3 FrEHOMOM
KniTUHK-xassiHa. Kepytoumch CBOIMY Ta niTepaTypHUMM
AaHumu, B. T. [poboTebKo BriepLle BUCYHYB LiikaBi rino-
Te3u NPo MexaHi3m penpoaykLuii BipyciB ik «CUHTE3 Bi-
PYCHUX HYKeonpoTeiaiB KNiTMHOW xa3siiHa, nogibHo o
CBOIX BracHux 6iononimepie», a Takox Npo yHiBepcarb-
HICTb | MPOBIAHY POSb HYKNETHOBUX KUCNOT Y BiATBOPEH-
Hi KMITWH i IXHIX KOMNOHEHTIB. Takui >xe MexaHi3m i ans
BipyciB. Lli rinoteaun B. I'. [Ipo6oTbKka BpeLUTi-peLuT cTanm
nepenyMoBOI0 Ta NMPUCKOPUNW BIOKPUTTSH, pe3ynsTaTom
SIKMX CTano CTBOPEHHSI PEBOSOLIMHOT OCHOBHOI JOTMM
MorekynsipHoi Gionorii dopaHLuy3bkumMn B4eHUMN ©. XKa-
kobom, XK. MoHo Ta A. JlbBoBUM.
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PeLieH3is

B. I dpoboTtbko nepeadayvs Benuky nepcrnexkTmsy
Y BUBYEHHI (PiTOHUMAIB — aHTUBIOTUYHUX PEYOBUH i3
POCNWH, WO, Ha BiAMiHY Big aHTUBIOTKKIB, € KOMMEK-
CHUMW NPVPOAHUMM CNoryKamu, OO SKWX, SK MPaBuro,
HeMae «3BUKaHHSA» Ta (POPMYBaHHS CTINKOCTi y NaToreH-
HMX MIKpoOpraHi3miB. Ha OCHOBI i€l BaXKrnMBOI KOHLENLi
BYEHWUM BYyro CTBOPEHO psif, Nikapcbkmx 3acobiB (iMaHiH,
HOBOiIMaHiH, apeHapuH Ta iH.), WO 1 OO LbOro 4acy €
B apceHarni «3eneHoi anTekuy, siKin BiH NpUCBSTMB Jo0py
JeLUnLo CBOrO XMUTTHA Ta BUxoBaB 6arato HayKoBLiB-
NocnigoBHUKIB, NPAKTUYHUX MpaLiBHUKIB Y ranysi me-
OVUUHK, 30KpeMa HapOAHMX LinuTenis.

XapakTepHo 0cobnuBiCTIO peLeH30BaHOro Bu-
[aHHSA € Te, LWOo 10oro aBTopu ocobnuay yBary untada
aKLUEHTYIOTb Ha nparHeHHi B. . [JpoboTbka y3aranbHio-
BaTW OTPUMaHi pe3ynsraTti B OKPeEMUX, OA4HOOCOB0BMX

CTaTTAX Ta KHUrax, a TakoX Nonynsapu3ysaTn OTpUMaHi
3HaHHS y BigNOBIgHMX BUAAHHAX. LliHHUM gopobkom
aBToOpiB KHUIK € Gibniorpadis, sika mictutb 158 gxe-
pen BnacHuMx pobiT BYEHOro, a Takox 47 mkepen nite-
paTypu Npo HbOTO, WO HAfa€e peLeH30BaHiln poborTi
[OBIOKOBOro 3HadeHHs. KHura rapHO npointcTpoBaHa
doTorpadisiMm, NOHEPNHYTUMY 3 My3€et0 IHCTUTYTY MIKpO-
Gionorii i Bipyconorii imeHi . K. 3a6onotHoro HAH
YKpaiHu Ta cimelriHoro ans6omMy poavHu Opo6oThKiB,
uMTaTamm 3 MOro HayKoBMX i XyOOXHiX TBOPIB, LLO Npu-
KpaLlaroTb i YHAOUHIOIOTb BUCMOBIEHI YMKW | CBIOYEHHS
aBTOPIB NPO LIbOro BEMIMKOro BYEHOrO.

PeueH3oBaHa KHUra 3acnyroBye HanBULLOI OLiHKN
i, 6esnepeyHo, Byae KopUCHOK Ans 3auikaBneHux da-
XiBUiB — Gionoris i 4ocnigHWKIB, NPAKTUKIB, XTO Mae€
iHTepec 0o icTopil Hayku.
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