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AKTUBHICTb LIUTO30MbHUX €H3UMIB KaTaboniaMy eHAOreHHUX anbaerigis
y neviHui WypiB 3a yMOB pi3HOI 3a6e3ne4yeHOoCTi pauioHy HyTpieHTaMu

O. M. Bonowyk, T. B. Jlyquk

o.voloschuk@chnu.edu.ua

YepHiBeLbK1IN HaLioHanbHUIM yHiBepcuTeT iMmeHi FOpia degbkoBuya,

HaB4anbHO-HaykoBwWI iIHCTUTYT Bionorii, ximii Ta 6iopecypcis, kadeapa bioximii Ta GioTexHonorii,

Byn. Kouto6uHcbkoro, 2, M. YepHiBui, 58012, YkpaiHa

Y po6oTi BMBYanNu akTUBHICTb anbaerigaerigporeHasmn (KO 1.2.1.3), anbgerigpenykrasm
(K® 1.1.1.21), BmicT TBK-akTMBHWUX NpOAYKTiB i KapBOOHINbHMX NOXIAHWX MNPOTEIHIB Y LINTO30MbHIN
dopaKkujii NeviHKK LLypiB 3@ YMOB CMOXMBAHHS pauioHy 3 pPi3HOK 3abe3neyeHicTio NpoTeiHoM Ta
caxaposoto. [locnigxeHHsa npoBoamnu Ha 4 rpynax TBapuH: | rpyna — iHTakTHi TBapuHu (K);
Il rpyna — wypw, siki nepebyBanu Ha HaniBCUHTETUYHIM HU3bKOMPOTEIHOBIN AiETi npoTsrom 28 fi6
(HMP); 1l rpyna — wypwu, siki nepebyBanu Ha B1cokocaxaposHomy padioHi (BCP); IV rpyna —
LLIypW, sIKi OTPMMYBanu HU3bKOMPOTEIHOBUIA/BUCOKOCaxapo3Hui pauioH (HIMP/BCP). BctaHosne-
HO, LLIO ANdA TBapWH, SKMX YTPUMYBanu 3a yMOB aniMeHTapHoro aediunty NnpoTeiHy, xapaktepHe
OBOKpaTHE MiABULLEHHSI BMICTY KapOOHinbHMX i TBK-akTMBHNX NOXiQHWX Y UMTO30MbHINA dpakLii
neviHKy LWypiB Ha TNi BiACYTHOCTI 3MiH aKTUBHOCTI anbAerigpeaykrasn i ansgerigaerigporeHasu.
BogHouac y TBapuvH, SiKi CNoXunBany BUCOKOCaXapO3HMIM paLlioH, CNOCTepiraeTbCa BUPaXeHe
HakonmyeHHs1 TBK-akTuBHMX NoxigHux Ta KapOOHIN-gepuBaTiB y LMTO30MbHIN opaKLii NediHKM Ha
TNi NigBMLLIEHHA SIK anbAeriapeayKTasHol, Tak | anbaerigaerigporeHasHoi akTuBHoOCTI y 2—2,5 pasa.
MakcumanbHe HakonMYyeHHS NPOAYKTIB OKMCHIOBANbLHOIO YLWKOMXEHHA NPOTEiHIB Ta ninigis
Ha Tni HegocTaTHLOT akTMBaUIil eH3NMIB, SKi 3abe3nedytoTb iX kKaTaboniam, MOXHa po3rnagaTtu
SIK OIVH 3 MOXITMBMX MEXaHi3MIB YLUKOMKEHHS KITITUH NEYiHKM 32 YMOB CMOXMBaHHSA HU3bKO-
NpoTeiHOBOro/BMCOKOCaxapo3Horo pauioHy. OTpumaHi pesynbsTaTi BiaKpMBaloTb NePCneKkTUBK
OIS OCNIMKEHHA MEeXaHi3MiB AeTOKCUKaLii eHOOreHHNX anbAerifiB Ta noganbLlioi po3pooku
cTparTerii Kopekuii MeTaboniYHNX NopyLUEeHb Y NeYiHui 3@ YMOB HYTPIEHTHOro aucbanaHcy.

KntouoBi cnoBa: anbaerinaerinporeHasa, anegerigpenykrasa, TBK-aktuBHi npoaykTu,
KapOOHiNbHi NOXigHi, HA3LKOMPOTEIHOBUIA PaLliOH, BUCOKOCaxapo3Ha gieTa

HwHi 3anuwaeTbes BiAKPUTUM NUTAHHS NPO Mexa-
Hi3Mu cbopMyBaHHSA MeTaboniuHMX NopyLleHb 3a YMOB
HegocTaTHLOro abo HagMiIpHOIO CMOXMBaHHS OKPEMUX
HyTpieHTiB. [NoKkasaHo, Lo HAANMMULLIOK caxapo3n Y paLlioHi
iIHOYKYE OKCUMOATUBHUIA CTPEC, MPU3BOANTL OO0 PO3BUTKY
Ta NPOrpecyBaHHsI TaKMX 3aXBOPIOBaHb, SIK OXXMPIHHS, He-
ankorofbHa >xwvposa xsopoba neviHkv (HAXKXIT), giabet
Il Tuny, atepocknepo3 abo pak [6]. Mpy ubomy rineprmike-
Misi CynpOBOMKYETHCS iHTEHCUDIKaLiEo NPoayKYBaHHS
aKTMBHUX hopM kncHio (ADK), akTvBaujeto rmikauii Ginkis,
iHAOYKLUIEO nonionsbHKX Ta rekcamiHoBux Lwnsxis [10], a Ta-
KOX MOCUIEHMM NPOZAYKYBaHHAM MPO3anasibHUX LIMTOKIHIB
Yyepes aktueaLito saepHoro goaktopy NF-kB [14]. Mpunyc-
KaloTb, LLIO CaMe 3MiHW OKUCHO-BiAHOBHOIO roMeocTasy Ta
OKCUAOATMBHWUI CTPEC € OOHNM i3 NPOBIOHUX MEXaHI3MIB
nopyLLeHHst MeTaboniyHnx npouecis 3a Takux ymos [11].
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Okpim TOrO, Y niTepaTypi TpannsTbCA OKPEMi BiZOMOCTi
NPO 30iNbLUEHHSI PU3UKY OKCUAATUBHOIO YLLKOKEHHS Bio-
MOIEKYI Y NeMiHLi 32 YMOB CMOXVBAHHS HU3BKOMPOTEIHO-
BOro pauioHy [1, 27]. Mpwn yeoMy BigoMo, Lo avcbanaHc
MDK MPOOKCUAAHTHUM HaBaHTaXXEHHSAM | aHTUOKCUOAHT-
HMM 3aXMCTOM MPU3BOAMTE A0 CTPYKTYPHUX Ta cpyHKL-
OHanbHUX 3MiH EH3UMIB Ta pPerynaTopHUX NpoTeiHiIB,
nowkomxkeHHsa ninigis, AHK, iHaykuii anonTto3y [31].
Peanizauis anstepytoqoro eekTy BinbHopaaukans-
HMX peakLii onocepeaKkoBYETLCS Yepe3 HaKOMNYEHHS
Y KNiTUHaxX NpoAdyKTiB OKCMOATUBHOIO YLLKOOXKEHHS Bio-
Moriekyrn (kapOoHinbHux i TBK-akTvBHIX NpoayKTiB), cepen
AKX came anbAerian 3yMOBIOKTb YiTKO BUPaXKEHY reHo-
TOKCUYHY Ta LIMTOTOKCUYHY Aito [28]. Bionomo, Lo eHaoreHHi
anbAeriam MoXyTb CrnyryBaTy CBOEPIOHUMM BTOPUHHUMU
MeCEHDKepaMm MOLLKOMKEHHS KINITUH 33 OKCUAATMBHOIO
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cTpecy [2], ockinbku 30aTHi pearyBaTu 3 Hykneodinb-
HUMUM cnonykamu, 3oKkpema geskumm coocdponinigamm
i ByrmeBo4amum, aMiHOKUCIIOTaMK, asoTUCTUMK OCHOBaMM
HyKrieoTuais. Tomy y KnituHi oyHKLUIOHYE anbaeriaaeniapo-
reHasHun Wnax kataboniamy eHaoreHHUX anbaerigis,
Lo 3abe3nevye OKMCHEHHS anberigiB 4o KapGoHOBUX
KMCIOT, Ta anbAerigpenyKrasHun LWnsx, Wo 3abesneyye
BiJHOBMNEHHSA eHAoreHHUX anbgerigis go cnuprtise [13].
Mpy LUBOMY EH3UMAaTUYHE 3HELLKOMKEHHS KapOOHINbHMX
MeTaboniTiB po3rnAAaETbCA AK MEXaHI3M 3aXUCTY KITiTUHK
Big ansTepadii Npy naTonorisx, Wo CynpoBOMKYOTLCS
aKkTMBaui€elo BinbHOpaamKanbHUX NPoLECiB.

Mertoto pob60oTr Gyno 4oCnianTn aKTUBHICTb anbaeria-
peayktasu (Kb 1.1.1.21) Ta anbgerigaerigporeHasmu
(KD 1.2.1.3), a Takox BMICT KapOoHinbHMX 1 TBK-akTuBHMX
NOXiAHMX Y LIMTO30MbHIN dhpaKLjii NeviHKkK LypiB 3a yMOB
CMOXMBAHHSA paLioHy 3 Pi3HOK 3abe3neveHicTio npo-
TEIHOM Ta caxapo30l0.

Marepianu i meTogm

[na pocnimpkeHHs BMKopuctanu 36 ctateBo3pinmnx
Binnx 6eanopogHux wypis macoto 130-140 r. Y poborTi
3 TBapMHaMu JOTPMMYBanMcs BUMOT MiXKHapogHOI
KOHBEHLUIT Npo 3axucT XxpebeTHUX TBapuH, Ski BUKOPUC-
TOBYIOTb A8 €KCepUMEHTanNbHUX Ta iHWKX Linen.

Mogpenb gocnigxkeHHsa nepeabayana nogin TBapuH
Ha 4YoTupwW rpynm no 9 ocobmH y KOXxHin: | rpyna — in-
TakTHI Wwypw (K); Il rpyna — TBapuHW, SIKUX yTpUMyBanm
Ha HaniBCUHTETUYHIN HN3bKOMPOTEIHOBIN AIETi NPOTAroM
4 TxHis (HIP); 11l rpyna — TBapuHW, SKi BNpoaoBX
YOTMPLOX TUXHIB CNOXNBANM BUCOKOCaxapo3HUA paLlioH
(BCP); IV rpyna — LLypu, SIKMX BMPOAOBXK EKCIEPUMEHTY
YyTPUMYyBanu Ha BUCOKOCaXapO3HOMY/HN3bKONPOTEIHO-
BOMYy pauioHi (HIMP/BCP) [29].

TBapuHU KOHTPOMLHOI PNy CNoXMBanu paioH, 36a-
NaHCOBaHWI 3a BCiMa HEOOXiAHNMM BiTamMiHaMM Ta MiKpo-
enemMeHTamu, 4o cknagy skoro Bxoguno 14% npoteiHy
(kaseiHy), 10% xwpis, 76% ByrnesogiB. TBapuHu rpynu
HIMP cnoxueanu i3oeHepreTU4HMIM paLioH, Ao cknagy
sikoro Bxoauno 4,7% nporteiny, 10% xwpis Ta 85,3% Byr-
nesopis. LLypw rpynu BCP cnoxumeanu Bucokocaxapos-
HWI pauioH (40% caxapoaw), 36anaHcoBaHUi 3a IHLLMMK
Makpo- i MikpoHyTpieHTamu. LLlypu rpynn HINP/BCP otpu-
MyBanm cymill, sika mictuna 4,7% nporteiny, 40% caxapo-
31 Ta iHLWi HYTPIEHTW, BMICT SIK1X OyB po3paxoBaHuii 3rigHo
3 pekomeHgauiamu American Institute of Nutrition [20, 29].

LLlypiB yTpmumyBanu no ogHoMy B NNacTMacoBUX KIiT-
Kax i3 niLLaHo NiACTUKO, AOCTYN A0 Bogw ad libitum.
LlepsikanbHy avMcrnokadito TBapyH NPOBOAMIN Mig NErkMm
eipH1UM HapKo30oM Ha 29-y oby ekcnepyMeHTY.

CaixoBuaineHy neviHKy roMoreHisyBanm y cepeoBu-
wi: 250 mM caxaposun, 1 MM EATA, 10 MM Ttpuc-HCI,
pH 7,4. OTpuMaHuin TKAHUHHUI rOoMOoreHaT INbTPY-
Banu B Npobipku ons LueHTpudyryBaHHs. LinTo3onsHy
dpaKkuito oTpMMyBanu nicrs BUAINEHHS MITOXOHAPIN Ta
MIKPOCOM MeTOA0M ANePEHLIMHOIO LIeHTpUdYryBaHHS.

Aopa i ynamku KniTMH ocagxyBanu LeHTpUdyryBaHHAM
romoreHaty 3a 700xg npotarom 10 xB. |13 cynepHaTaHTy
ocappkysanu dopakuito mitoxoHapin 3a 10000xg npoTs-
rom 10 xB. licnsa BMAINeHHs MITOXoHAPIN A0 Hagocado-
BOI piavHn y cniseigHoLweHHi 9:1 ponasanv 80 mM CaCl,
Ta 160 MM MgCl, y 10 MM Tpuc-HCI 6ycepi (pH 7,4).
Banuwanu Ha 10 xB Ha xonopdi 3 NOCTINHUM NepeMiLLy-
BaHHAM. LieHTpudpyrysanu 10 xB npu 10000xg ans euai-
TNeHHSA MikpocoMarnbHoi dopakuii. [ns noganbLumx gocni-
O>KEHb BUKOPUCTOBYBaNu HagocagoBy pigvHy.

AnbaerinaerigporeHasHy akTUBHICTb BU3HaYarnu crek-
TPOHOTOMETPUYHO 3a LBUAKICTHO BigHoBNeHHst NAD* [30],
anbferigpenykTasHy akTMBHICTb — 3a LUBUAKICTHO OKMC-
HeHHst NADH, i po3paxoByBanu 3 ypaxyBaHHAM Koedi-
LEHTY MOMSAPHOIO MOrMMHaHHSA 6,22:10% M-"-cm-' [4].

BuisHaueHHs BMicTy TBK-akTMBHMX NpoayKTiB NpoBOAMW-
1 3a peakujeto 3 TiobapOiTypOBOH KUCIOTOH), sika B YMO-
BaX BUCOKOI TEMMepaTypu i KUCIOro cepeaoBuLLIa YTBOPHOE
TPUMETUHOBMI KOMIMIIEKC POXKEBOIO KONbopy. BenuunHy
MOrMMHaHHs 3a6apBNEHOr0 PO34MHY BU3HaYanm CnekTpo-
cdhoTtomeTpuyHo 3a A 532 Hm (g = 1,56%105 M-"-cm").
Kinbkictb TBK-akTvBHMX NPOAYKTIB BUpaXanu B HMOSb/Mr
npoteiny [21].

BmicT kapOoHin-gepveartie NpoTeiHiB BU3Ha4anu 3a
HaKOMMYeHHAM NOXigAHWX 2,4-ONHITPOMEHINTiAPa3oHy
i BUpaXanun B HMOfb Ha Mr npoTeiHy [15]. BmicT npoteiHy
BM3Ha4anu 3a metogom Jloypi [9].

CratncTnyHy 06pobky oaepaHmx pesynsraTie NpoBo-
OUNn 3 BUKOPUCTaHHSAM KOMITOTEpHOI nporpamn Micro-
soft Excel. Pesynbtatv po3paxoByBanm sik CEpeaHe 3Ha-
YeHHS 9 He3aneXHMX BU3Ha4YeHb + Noxmbka cepenHbLOoro.
[1ns OuiHKM CTaTUCTUYHOT 3HAYMMOCTI Pi3HULL cepeaHix
MoKasHWKIB BUKOPUCTOBYBanu f-kputepini CTblogeHTa.

Pe3ynbrat 1 06roBopeHHs

Pesynbratn npoBegeHnx AocnigkeHb nokasanw, Lo
Y MNeviHLi TBapWH, SKi CNOXMBanuM HU3bKONpoTEiHOBUIA
pauioH, cnocTtepirany 36epeXXeHHs Ha piBHi MOKa3HUKIB
KOHTPOIIO aKTUBHOCTI SIK LIMTO30MbHOT anbAerigpenyk-
Tasm (puc. 1), Tak i anbgerigaerigporeHasm (puc. 2). MNpu
LbOMY HaMK1 BUSIBIEHO NiABULLEHHS Y MEYiHL NPakTU4HO
BABivi BMicTy TBK-akTnBHMX npogykTiB (puc. 3) Ta Kap-
BOHINBbHMX NOXiAHMX NPOTEIHIB (puUC. 4), SiKi po3rnaaaTb
sIK cybCTpaTi BkazaHmX eH3umiB. OCKiNbKM HAaKOMMYEHHS
KapOOHINbHUX NPOAYKTIB OKMCHOTO YLLKOIXKEHHS Bio-
MOMEKYN Y HN3bKNX KOHLIEHTpAaLliAX 3anyckae aganTuBHy
curHanisadito Ta akTMBY€E HU3KY TPaHCKpUNLUINHMX pak-
TopiB [22], TO, NMOBIPHO, BUSIBNIEHE HAMW HAKOMMYEHHS
KapOOHiNbHMX NPOAYKTIB 3a BiACYTHOCTi 3MiHN aKTUBHOCTI
€H3UMIB iX AEeTOKCMKaLLl Bidirpae BaXnmBy peryrnsatopHy
posb 3a YMOB AediumTy NPoTEiHY Y pauioHi.

BoaHouac y umMTo3onbHin dppakuil nediHkn TBapuH, sk
CMOXMBanm B1COKOCaXapo3HWMA paLlioH, BUSIBITIEHO Nocu-
neHe HakonuyeHHs TBK-akTuBHMX noxigHux (puc. 3), Wo
y 6 pasiB NepeBuLLYE NOKa3HMKM KOHTPOSBLHOI rpynn TBa-
PVH, Ta 4-KpaTHe NiaBULLIEHHS BMICTY KapOOHirbHMX noxig-
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HUX npoTeiHiB (pyc. 4) Ha Tni akTueauii y 2—2,5 pasa anb-
Aerigpenyktasu (pyc. 1) n anbgerigaeriaporeHasu (puc. 2),
LLIO, MMOBIPHO, NPU3BOAUTME [0 3anobiraHHA HaKONUYeH-
HIO aayKTiB anbaerigiB 3 KiTMHHAMM MaKpOMOseKyriamu.

Moka3aHo, L0 HAaKOMUYEHHST KAaPOOHINBHMX CroMnyK 3a
YMOB HaMipHOIO CMOXMBAaHHA caxapo3u Moxe ByTn 3y-
MOBIeHe He nuie 6eanocepeaHiM OKUCHEHHAM BioMo-
nekyn 3a ydacti AQK, ane i ix B3aEMOoAIero 3 NpoayKTamu
NEepPOKCUAHOIO OKUCHEHHS NiniaiB 3 anbAerigHUMK rpynamm
(Hanpuknag, 4-rigpokcu-2-HoHeHaneMm, MarnoHgiansaeri-
OO0M, 2-NporeHarnom) Yv B3aeMOLEIO 3i crionykamu 3 Kap-
BOHINbHUMK rpynamMu, yTBOPEHNMU BHaCNiAoK po3nagy
ninigis abo rnikokcnaysaHH4A [18]. Bigomo, Wwo npogyktu
MOJT iHOYKyOTb YTBOPEHHS KapBOHINbHKX Cronyk, Ski no-
rMWBNIOOTL YLIKOMKEHHS, cnpuumHeri APK [22]. Ak i ADK,
Tak i KapOOHINbHI CNONYKM MOXYTb pearyBaTt 3 HU3KOH
KMITUHHUX KOMIMOHEHTIB, YTBOPIOKYM KOBaSEHTHI aaayKTn
Ta 3MiHIOO4M X CTPYKTYpY Ta doyHKLUi. KapBoHinbHi cno-
NyKn MeTabonisyoTbCsl OKCMaopeayKkTasamm, 3okpema
anbderigpenykrasamu Ta anbferigaerigporeHasamu [3].
MeTaboniyHi nepeTBOpeHHs 3a y4acTi LiMx eH3vmiB ByayTb
CYNPOBODKYBATUCH iHAKTUBAL|ED €HOOrEeHHMX anbaeri-
4iB, NpoTe MOXYTb NPU3BECTUN 40 YTBOPEHHS CUrHAMNbHUX
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Puc. 1. AKTBHICTb anbaerigpenykrasu y LMTo30MbHil dopakLii nediHku
LLlypiB 3a pi3HOi 3abe3neyeHoCTi paLioHy caxapo3oto Ta NpoTeiHOM
Fig. 1. The aldehyde reductase activity in the cytosolic fraction of rat liver
under different dietary sucrose and protein content
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Puc. 3. BmicT TBK-akTMBHMX NOXiAHUX Y LMTO30MbHIN dopaKuii neviHKku
LLlypiB 3a pi3HOi 3abe3ne4YeHOCTi paLioHy caxapo3oto Ta NpoTeiHOM
Fig. 3. The levels of TBA reactive substances in the cytosolic fraction
of rat liver under different dietary sucrose and protein content

MOReKyn, ki akTMBYBaTUMYTb afanTaLivHi peakuii. Came
anbaerigpenykTasv Ta anbaergaerigporeHasm sigirpatote
KPUTWYHY POrib Y 3aXUCTi KMITUH Big eHOOreHHWX anbaeri-
AiB, peryrntoroum ix pieeHb. poTe ponb anbaerigpenyk-
Tasu, sika 3abe3nevye NepeTBOPEHHS EHOOMEHHUX anbae-
rigis 4O CAMPTIB, B ONOCepeaKoByBaHHi rinepriikeMivyHnx
YLLKOXXEHb 3annLIaeTbCs HE3PO3YMInow. Y HOpMI Liein
€H3VIM Bigirpae BaXKNvBY porib y nepenadi curHanis saep-
HUX peLienTopiB, 3ananbHUX peakLisix, ocMoperynsii, aAe-
TOKCUKALLl eHAO- Ta KCEHOBIOTUKIB, CUHTESI TOPMOHIB, Kli-
TUHHOMY MeTaboniami [16] 3a ymoB rineprrikemii, 3 04HOMo
Ooky, anbaerigpeaykrasa 3abesneqye epekTMBHUN KaTa-
ni3 cepeaHbOo- Ta AOBroIaHLOIOBUX anbAerigis, siki € npo-
aykramu MOJ1, perynorymn TakMm YHOM CUrHanu oKcu-
AaTMBHOrO cTpecy. 3 iHWoro 6oKy, anbaeriapeaykrasa
3afisiHa y akTMBaLlii NoMioNbLHOrO LLUMSAXY, L0 PO3rNsiaaoTb
SIK OHY 3 NMPUYMH YLLKODKEHHST KIITWH 3a rinepriikemii [8,
26]. Takox BCTaHOBIEHO 3B’A30K MiXX NoNiMOpgdiaMoMm
reHy anbgerigpenykrasu Ta popmyBaHHAM yCKITagHEHb
3a LykpoBoro giabety. MpunyckatoTb, WO NiaBMLLEHA aK-
TUBHICTb EH31MY 3a LlyKpOBOTO fjabeTy mMmoxe Oyt Bigrno-
B[O Ha OKVCHIOBanbHWI cTpec [19], Togj AK iHribyBaHHS
anbferigpenykrasu nocnabnioe oKMCHUIA cTpec.
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Puc. 2. AKTBHICTb anbaeripaeraporeHasmn y LMTo30rbHil opakwuii nediHkn
LLypiB 3a pi3HOi 3a6e3neyeHoCTi paLjioHy caxapo3oto Ta NpoTeiHOM
Fig. 2. The aldehyde dehydrogenase activity in the cytosolic fraction
of rat liver under different dietary sucrose and protein content
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Puc. 4. BmicT KapOOHINbHWX MOXIAHWX Y LIMTO30MbHIN dopakuii neviHKn
LypiB 3a pi3HOi 3abe3neyeHOCTi paLioHy caxapo3oto Ta NpoTeiHOM
Fig. 4. The levels of protein carbonyl derivatives in the cytosolic fraction
of rat liver under different dietary sucrose and protein content

lMpumimka. K — TBapuHW, siki OTpMMYBanu NOBHOLIHHWUIA HANIBCUHTETUYHWUIA paLioH (KOHTponb); HIMP — TBapuHW Ha HU3bKOMPOTETHOBIN AiETi;
BCP — wypun Ha BucokocaxaposHoMy pauioHi; HNP/BCP — wwypw, siki OTprMyBanu H13bKONPOTEIHOBUI/BUCOKOCAXapO3HWIA PaLIioH.

* — CTaTUCTUYHO BIpOrigHa Pi3HWLIA NOPIBHSAHO 3 KOHTporem, P<0,05; # — ctatmcTuyHo BiporigHa pisHMUs nopiBHsHO 3 rpynoto BCP, P<0,05.
Note. C — animals receiving full-value semi-synthetic ration (control group); LPR — animals receiving low-protein ration;

HSR — animals receiving high-sucrose diet; LPR/HSR — animals receiving low-protein high-sucrose diet.

* — difference from control significant with P<0.05; # — difference from the group HSR significant with P<0.05.
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Llikaso, wo anbaerinaerinporeHasa merabonisye Lwu-
POKUIA CNEKTP eHOOMEHHMX arbAeriaiB y BianosiaHi kapbo-
HOBI KUCIOTY [23, 24], TakM YMHOM KOHTPOIIOKYM TX piBEHb
Y KINiTVHI Ta BUKOHYHOUM POMb NMO3UTUBHOMO abo HeratmeHo-
ro perynsitopa reHis-miwieHen. lNpoTe Ans akTuealLlii reHis
HeobXigHo, Wo0b BMICT anbgerigiB A0CArHyB NEBHOO Mo-
pOroBOro piBHA, TOMY 3MiHy aKTUBHOCTI anbAerinaerinpo-
reHas po3rnsaalTbCs K yMOBY, HEOOXiAHY AN TOYHOro
HanalwTyBaHHSA akTMBaUil reHiB anbgerigamu [25].

OTxe, BCTAHOBNEHE HAMW MOCUIIEHE HAKOMUYEHHS
KapOOHiINbHMX CMOMyK Ha TNi akTUBaLji eH3nMIB KaTa-
Boniamy eHOoreHHUX anbgerigis 3a yMoB HagMipHOro
CNOXUBAHHS Caxapo3n, IMOBIPHO, BKa3ye Ha akTMBaLlito
perynaTtopHUX MexaHiamis, CPSAMOBaHNX Ha NigTPUMKY
MeTaboniyHMX NPOLECIB 3a YMOB MOCUIIEHOI reHepauji
A®K Ha Tni rineprnikemii. Npu LbOMY BUCOKUIA BMICT
TBK-akTMBHMX NPOAYKTIB Ta kapboHin-gepuearis npo-
TelHiB, IMOBIpHO, BKa3ye Ha (hOPMYBaHHsI CTaHy OKCU-
[ATUBHOIO CTPECY, HacnigkoM Yoro Oyae nopyLleHHs
PYHKLUOHanbHOI aKTMBHOCTI HM3KM BioMornekyn Ta MeTa-
foniyHux wnsxie. NokasaHo, WO HaaANULLIKOBE NPOAY-
KyBaHHS A®K, WWo crnocTepiraloTb 3a yMOB HagMipHOMO
CNOXWMBAHHSA caxapoau, Moxe ByTn ogHuM i3 dpakTopis,
AKi CNpUSIOTB iHiLiaUil Ta nporpecyBaHHIO HU3KU MeTa-
BoniyHnx nopyLieHs [7, 17]. 3a rinepraikemii cnocTepira-
IOTb aKTMBALIit0 HU3KM CUrHanNbHUX MeXaHi3MiB, nocuneHe
HaKOMNWYeHHS KIHLEBMX NPOAYKTIB rMiKO3UINOBaHHS, akTy-
BaLjjto nNpoTeiHkiHa3n C Ta rekco3amiHy, ornocepenkoBaHe
NF-kB cyamHHe 3ananeHHs, ki, y CBOK Yepry, Npu3Bo-
OATb 0O NOLIKOMKEHHS KIiTWH [5].

BogHoyac BapTo BKasaTt, WO MakcumarbHO BUpa-
XeHe HakonuyeHHs TBK-akTnBHMX npoaykTiB Ta kapbo-
HINbHMX NOXiOHUX NPOTEIHIB XapaKTepHe ASs TBApWH,
AKi CNOXMBanNu HW3bKOMPOTEIHOBMIN/BUCOKOCaXapO3HUiA
paLiioH (puc. 1-2). MNpu LisoMy y TBApWH BKa3aHoi excnepu-
MEHTarbHOI FPYni CNOCTEPIraeTbCsa 3HWKEHHS anbaeria-
peayKkTasHoi Ta anbaerigaerigporeHasHol akTUBHOCTI
nopiBHSHO 3 TBapuHamu rpynu BC, npoTe nokasHuku
[oCniopKyBaHOI EH3UMAaTUYHOI aKTUBHOCTI NEPEBULLIYIOTH
MoKasHUKN koHTponto (puc. 3—4). OTpumaHi AaHi BKasy-
I0Tb, LLO CMOXWBAHHS HAAJ MLLKY Caxapo3v Ha Ti OgHO-
YacHoro AediunTy NpoTeiHy y paLioHi € KPUTUYHUM And
CMCTEMW OETOKCMKaLji eHOOreHHMX anbAerigiB y neviHuj.
VIMOBIPHO, HaCMAKOM NOCUNEHOO HAKOMMUYEHHS! Kap6o-
HIMBHMX MOXiAHWMX NPOTEIHIB MOXe CTaTu iX oparmeHTa-
Lig Ta AeHaTypauis, Lo Np13BOAUTUME [0 MOPYLUEHHS
PYHKLIIOHYBaHHS! NToKanisoBaHmX y LMTo3oni metaboniy-
HYX LWN$XiB [2]. Y cBoto Yepry, HacniakoM 3Ha4HOro Hako-
nuyeHHsA TBK-akTuBHMX crnonyk Moxe 6yTu NiaBULLEHHS
MPOHWKHOCTI Ta B'A3KOCTi Nrna3MatnyHnx MembpaH, a Ta-
KOX MOpPYLLIEHHS TX LiniCHOCTI, Lo np13BoguTmMe A0 AuC-
DanaHcy y MexaHiamax perynsii romeocraay KnituH [12].

OTxe, MakcMMaribHe HaKoMUUeHHs1 NPOAYKTIB OKUC-
HIOBANbHOIO YLLKOAXKEHHS NPOTEIHIB Ta NinigiB Ha Tni
HELOCTaTHLOI aKTUBALLi EH3UMIB, SIKi 3abe3neqyHoTh iX KaTta-
0oniamM, MOXXHa po3rnsaaTh sIK OAMH 3 MOXITMBUX MeXa-
HI3MIB YLLKOMKEHHS! KNITUH NEYIHKN 3a YMOB CMOXMBaHHS
HU3bKONPOTETHOBOIO/BUCOKOCAXapO3HOro paLiioHy.

BucHoBku

1. Ina TBapwuH, SIKMX yTpUMyBanu 3a yMoB aniMeHTap-
HOro AedpiunTy NPOTEiHY, XapakTepHe NiABULLIEHHS BMICTY
KapOoHinbHMX i TBK-akTMBHMX NOXIOHMX Y LIUTO30SBHIN
chpaKkuil NeYiHKK LLYypiB Ha TNi BiACYTHOCTI 3MiH aKTUBHOCTI
anbgerigpeaykTasn n anbgeripoerigporeHasu.

2. Y TBapWH, 5iKi CMIOXMBanv BUCOKOCaxXapO3HUIA paLlioH,
crnocTepiranu supaxeHe HakonnyeHHs TBK-akTnBHmnx
NoXiaHWX Ta KapboHiN-aepuBaTiB y LIMTO30MbHIM dpakLii
MeYiHKM Ha TNi NiABULWEHHS K anbAerigpeaykTasHoi,
Tak i anbaerigaerigporeHasHol akTUBHOCTI.

3. MakcMmanbHe HakoNMYEeHHST MPOOYKTIB OKUCHIO-
BanbHOrO YLIKOMKEHHS NPOTEIHIB Ta ninigis Ha Tni Hedo-
CTaTHbOI aKTVBALlii EH3MMIB, SIKi 3a6e3neYyoTh iX kaTtabo-
Ni3M, MOXXHa PO3rNAAaTU SIK OOMH 3 MOXITMBUX MEXaHI3MIB
YLLUKOIPKEHHS! KIITUH MEYiHKM 32 YMOB CNOXWBAHHSA HA3b-
KOMpPOTEIHOBOrO/BUCOKOCAXapO3HOTO PaLjioHY.

I'IepcneKTM BU NoganbluMX OOoCniaKeHb

OTpumaHi pesynbraT BigKpMBaOTb NEPCNEKTUBU
ONs JOCNiIKeHHs MexaHiamiB MeTaboniyHoi AeToKeu-
KaLjii eHOOreHHUX anbAerigis Ta noganbLloi po3pobku
cTparerii KopekLuii MeTaboniyHMX NopyLUeHb Y NeviHui
3a YMOB HyTpi€eHTHOro gucbanaHcy.
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Activity of the cytosolic enzymes of endogenous aldehydes catabolism
under the conditions of different nutrients content in a diet
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Yuriy Fedkovych Chernivtsi National University,
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The research was conducted to study the activity of aldehyde dehydrogenase (EC 1.2.1.3) and aldehyde reductase (EC 1.1.1.21),
the levels of TBA reactive substances and protein carbonyl derivates in the cytosolic fraction of rat liver under the conditions of different
dietary sucrose and protein content. The animals were distributed into the 4 experimental groups: group | — animals receiving full-value
semi-synthetic feed (control group); group || — animals on a low-protein diet (LPD); Ill group — animals on a high-sucrose diet (HS);
IV group — animals on a low-protein and high-sucrose diet (LPD/HS). It was found that in animals under conditions of dietary protein
deficiency, there was a two-fold increase in the levels of TBA reactive substances and protein carbonyl derivates in the liver cytosolic
fraction against the absence of changes in the aldehyde reductase and aldehyde dehydrogenase activity. At the same time, in animals
on a high-sucrose diet, there was a significant accumulation of the TBA reactive substances and carbonyl derivatives in the liver cytosolic
fraction along with a 2—2.5-fold increase in both aldehyde reductase and aldehyde dehydrogenase activity. The maximum accumulation
of the products of oxidative damage to proteins and lipids along with the insufficient activation of the enzymes ensuring their catabolism
can be considered as one of the possible mechanisms of liver cell damage under conditions of the low-protein/high-sucrose diet.
The obtained results open new prospects for future studies of the mechanisms of endogenous aldehydes detoxification and further
development of a strategy for the correction of metabolic liver disorders under the conditions of nutrient imbalance.
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EdekTnBHicTb amichinbHUX cnonyk B ymMoBax NOCTriNnepTOHIYHOro LWOKY
epUTPOLIUTIB KPOJiMKa 3areXxHo Bif TemnepaTypHUX yMmoOB

O. €. Hinom, H. A. €Epwoea, H. M. LLinakoea, C. C. Epwos, O. O. llankiHa

nipotel71@gmail.com

IHcTUTYT Npo6bnem kpioGionorii i kpiomeanumHn HAH Ykpainu,
Byn. MNepescnascbka, 23, M. Xapkis, 61016, YkpaiHa

Y poboTi AocnigpKeHo BNUB TemnepaTypHUX YMOB Ha piBeHb MOLLKOMKEHHSI epUTPOLUTIB
KpOrvKa B yMOBaX MOCTTINEPTOHIYHOIO LLIOKY Ta piBEHb iX 3aXMCTY 3a 4OMOMOror aMmqicpinbHUX crno-
nyk. MakcvmManbsHe MowwKomKeHHs KNiTuH cnocTepiranu 3a 0°C. 3a 20°C piBeHb remMonisy 3HUXy-
BaBcs B 1,8 pasa. [Noganblue nigsuLleHHst Temnepatypu gocnigy Ao 37°C He 3MiHIoBano piBeHb
noLukomkeHHs. JocnimkysaHi amdidinbHi crnonyku 3a Temnepatypu 0°C ta 10°C gosoni ehekTMBHO
3axuLLan epuTpoLmMTI Kpomnuka Bif MOCTTINEPTOHIYHOTO LIOKY. 3a LMX YMOB PiBEHb rEMONITUYHOMO
MOLLIKODKEHHS 3MeHLLYyBaBcs Y 2—3 pasu. 3a 20°C amdidinbHi Crnonyku He BAnMBany Ha piBeHb Mno-
LUKOOpKEHHS KniTuH, a 3a 30°C i 37°C — 36inbLyBanm noro. ICHyBaHHSA TemnepaTypHOI 3aneXHOCTI
NOCTTINEPTOHIMHOMO MOLLKOMKEHHS MoKasano 3anyyeHHs 4o npouecy docdoninigHOT KOMMOHEHTU
MeMbBpaHu epuTpoumTa. 3a HUXKYOI TemnepaTypu cnocTepiraioTs BinbLuUy BNopsiaKoBaHICTb Miniais,
il MigBULLEHHS CYyNPOBOMKYETECS PO3YNOPsAKYBaHHAM Ta 3pOCTaHHAM MIMHHOCTI, @ OTXe, i enac-
TUYHOCTI MeMBpaHn. FAK HacMiAoK, NOLLKOMKEHHS epUTpoLMTa B YMOBAX NOCTTINEPTOHIYHOIO LLIOKY
MeHLe 3a Temnepatypu 20-37°C. [JogaBaHHst amdidinbHmx cnonyk 3a 0 Ta 10°C gie nogibHo ao
NiABMLLIEHHS TEMMepaTypu — po3ynopsiaKoBye billap, NiaBuLLYE enacTuYHiCTE MeMOpaHW Ta 3MeH-
LUYE MOLUKODKEHHS MNif Yac NepeHeCceHHs 3 MNepToHIMHOMO PO34nHY B i30TOHIMHMI. 3a noHag 20°C
BHeCeHHS1 amcpidhinbHMX CNONyK NPU3BOAUTbL HE TifbKM A0 PO3ynopsiaKyBaHHS, a M 40 (hopMyBaHHS
3MiLLaHMX MiLen, siKi CKnagaroTbes 3 oocdponiniaie Ta Morekyn amdidoinbHoi peqoBuHu. Lie nopyuye
Oiwap, Hagae oMy HecTabiNbHOCTI | NPM3BOAWTL OO MNOCUMEHHS MOLUKOMKEHHS EPUTPOLIMTIB.

KnrouyoBi cnoBa: eputpoLmnTi kponuka, aMgidinbHi CNOnyKu, NOCTrINEPTOHIYHUI LLIOK,

Temneparypa

Ha cborogHi kpiokoHcepBaList — aobpe Bigomumi 3acio
30epiraHHs XUBUX KNITUH i TKAHWH, SIKY 3aCTOCOBYIOTb
y Baratbox rany3ssix 6ionorii Ta MmeguuuHn [2]. YeniwHe
36epiraHHs BionoriyHoro Marepiany 3Ha4HOK Mipoto 3arie-
XXWTb Bif, 30aTHOCTi KOHTPOSOBATM Ta 3MIHIOBaTK CTaH K-
TVH, LLO MiHIMi3ye ab0 NOM SIKLLIYE YLLIKOLPKEHHS!, MOB’A3aHi
3 HM3bKUMM TEMMepaTypamm i npoLiecamm NEPEXOAIB MiX
HOPMOTEPMIYHMM Ta HU3bKOTEMMEPATYPHUM PEXUMAMN.
TeopeTnyHi Nigxoam 0O BUBYEHHS KPIOKOHCepBaLii npu-
3BENY 4O NMOsIBM Mogenew, SKi 4atoTb MOXIMBICTb BUBHATU
3MiHW KIITWH Nig Yac OXONOMKEHHS Ta HarpiBaHHS [4, 15].

[ONOBHMM HacNiOKOM MOLLUKO)KEHHS Nig Yac BigTa-
BaHHS! CyCNEH3IT KNiTWH € Mi3nC, CNPUYNHEHNIN HAOMULLIKO-
BMM 30inbLLEHHSIM 06’eMY MiCris BNMBY BUCOKOI KOHLIEH-
TpaLii coni Ta NoaansbLUIoro po3BeaeHHs 40 i30TOHIYHNX
yMOB. [1ns1 BUBYEHHSI LIbOro MPOLECY iCHYE MOAerb NocCT-
rinepToHiYHOro Wwoky [4, 12]. KnituHu cnodatky iHKyOy-
IOTb Y BUCOKOCOINBOBWX PO34MHAX, a NOTiM NepeMiLLytoTs

B I30TOHIYHI yMOBW. TEOPETUYHI OCHOBW MOCTTINEPTOHIY-
HOTO LLIOKY 6a3ytoTbCsl Ha HagMipHOMY BXOZi iOHIB HaTpito
3 KOHLIEHTPOBAHOMO PO34MHY, KU YTBOPHOETLCA BHACHI-
0K BUMOPOXXYBaHHS BOAU Mif] Yac OXONompKeHHs1. BTpata
BOOW KNITUHOK NPOBOKYE MPOLIEC, 3a SKOro COSbOBi MiCT-
Kn Mix chbikcoBaHMMM 3apsigamim Ha Binkax umMTonnasmm
pO3pMBaOTECA Ta 3B'A3YI0TECA 3 BHYTPILLUHBOKMITUHHUMMN
ioHaMW, TUM CaMUM CTIPUYMHSAOYU JOOATKOBUIA NPUMNIuB
i3 No3aKniTMHHOTO cepeaoBuLLa. [licns po3amopoxXyBaH-
Hs1 BiNKK BUBINBHSAIOTE IOHM Y BiAMNOBiAb HA PO3BEAEHHS
LMTONNa3Mu. IX NiABULLIEHNI BMICT NPUTSTYE AOCTaTHLO
BOAM, OO NepeBULLNTY MEXi eNacTUYHOCTI MeEMOpaHW,
LLIO NPV3BOANTL A0 MOLUKOMKEHHA MembpaHu [12].

[esiki pe4oBMHWM, 30aTHiI 3MIHIOBATV MIMHHICTb MEMO-
paHu, MOXYTb 3aXUCTUTU KNITUHK BiA pakTopis, AKi
BMAMBAlOTb Ha HMX Mg Yac KpiokoHCcepByBaHHA. Bigomo,
LLIO aMihinbHI PEHOBMHN 3HMKYHOTb PIBEHb YLLIKOIXKEH-
HS1 epUTPOLIMTIB CCaBLIB 3a rNepTOHIYHOrO LLOKY Ta Kpio-
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remoniay, Lo MOAENoTb BB BUCOKUX KOHLEHTPALLi
cornemn, siKi yTBOPHOHTLCSA NMPY BUMOPOXYBaHHI BoAu, Ta
pi3ke OXONoMKEHHS KNiTKH BignosigHo [7, 13]. B ymoax
NOCTFiNePTOHIYHOrO LWOKY AedAKi aMidpinbHI Cnonykn
3axuwatoTb eputpountn 3a 0°C, ane HeedeKTMBHI 3a
disionoriyHoi Temnepatypwm [3]. 3 ornsay Ha Ui gaHi,
Oyno JouinbHO JOCnignTY AeTarnbHille TemnepaTypHy
3aNeXHICTb 3axXMCHOro edpekTy amidinbHNUX Pe4OBUH
Ha epuUTPOLUTM B YMOBAX NOCTTIMNEPTOHIYHOTO LLIOKY.

MaTepianu i meTogm

Onsa gocnigXeHHs BUKOPUCTOBYBaNu epuTPOLNTMH,
OTpUMaHi 3 KpoBI Kponwka. PoboTy 3 TBapuHaMmu nposoau-
1 BIQNOBIAHO A0 «3aranbHUX NPUHUMNIB EKCNEPUMEHTIB
Ha TBapuHax» (V HaujoHanbHui koHrpec 3 Gioetuku, Kuis,
2013) Ta «EBpONENCLKOI KOHBEHLIiI MPO 3axXMCT XpebeT-
HUX TBapWH, LLIO BUKOPUCTOBYHOTHLCH 3 eKCriepUMeEHTarb-
HOO Ta iHLIOK HaykoBot meToto» (CTpacOypr, 1986).
Micns BuaaneHHa nnasmMu epuTpomMacy ABidi BigMyBanu
ueHTpudyrysaHHam 3a 1000 g npotsrom 3 xB. y 10-kpart-
Homy o6’emi cpisionoriuHoro poauunHy (NaCl 0,15 monb/m;
Na-dhocdpatHum Bydpep 0,01 monw/n, pH 7,4). MNocTtrinep-
TOHIYHMI LLIOK 34IMCHIOBANN NEpeHECEHHsIM epUTPOLUTIB

100 I:’ KOHTpOnb / control D Aeunncynbdat Hatpito / sodium decyl sulfate
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Puc. 1. PiBeHb NOCTTNEPTOHIYHOMO reMOoridy KOHTPOIbHNX €PUTPOLIUTIB
Ta epuTpoLMTIB Y MPUCYTHOCTI Aeuunncynbdary HaTpito

3anexHo Big TemnepaTypu gocnigy

Fig. 1. The level of posthypertonic hemolysis of control erythrocytes
and erythrocytes in the presence of sodium decyl sulfate
depending on the temperature of the experiment
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Puc. 3. PiBeHb NOCTTINEPTOHIYHOIO reMoni3y KOHTPOMBbHNX EPUTPOLINTIB
Ta epUTPOLIMTIB Y MPUCYTHOCTI XNOPMPOMasnHy

3arnexHo Big TemMneparypv gocnigy

Fig. 3. The level of posthypertonic hemolysis of control erythrocytes
and erythrocytes in the presence of chlorpromazine

depending on the temperature of the experiment

32,0 monb/n NaCl B 0,15 monk/n NaCl 3a 0°C, 10, 20,
30 37°C. AMdidinbHi pevoBMHN TpUdTOPNEpPasnH
(150 mkmonb/n), xnopnpomasuH (400 Mkmonb/n), Aeumn-
cynbdart HaTpito (600 mkmonb/n), aeumn-p,D-rntwoko-
nipaHoang (800 mkmorns/n) gopasanu B 0,15 mons/n NaCl
nepes BHECEHHAM KNiTWH. [1nsa KoHOT amdichinbHOI pe-
YOBWHW 0OMpany KOHLUEHTpaLio, HanbinbLl edheKTUBHY
B YMOBaXx MOCTTiNepToHi4YHOro woky 3a 0°C. BMmicT remo-
rmoGiHy B CyrnepHaTaHTi BU3Ha4Yanm cnektpodoToMeTpry-
Ho. [Ins BCix 3paskiB NpoBogunvn 064MCNeHHs cepeaHboro
apUOMETUNYHOIO 3HaYEHHST | 3HAa4YEHHS! CepenHbLOKBaapa-
TyyHOT nomunky (M+m). CtatuctuyiHy 0Bpobky oTprMaHmnX
eKcrnepyMeHTarnbHUX pesyneraTis NpoBoAMAM 3a 4OMNo-
Moroto nporpamu Statistica 6.0 (StatSoft Inc., CLUA).

Pe3ynbrat 1 06roBopeHHs

[aHi wono snnuey Temnepatypu Ta amaicpinisHMX cro-
NYK Ha MOCTTINEPTOHIYHMI reMori3 HaBeaeHi Ha puc. 1-4.
BraHo, Lo B KOHTPOIi MakcUMaribHE MOLLKOMKEHHS KITITWH
cnoctepiraetbed 3a 0°C; 3a 10°C i 20°C noLKomKeHHS
epuUTPoLITIB Kponvka 3HwkyeTbes B 1,4 Ta 1,8 pasa Bio-
noBigHo. MNoganblue NigBULLIEHHS TeMnepaTypu gocnigy
00 37°C He 3MiHOBaro piBeHb MOLUKOMKEHHS.
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ES
g 80 ey
2
g 60 % **
()
I * * *
> 40 . I -
S 2 %
(0]
oo

) 0 10 20 30 37

Temnepatypa / Temperature, °C

Puc. 2. PiBeHb NOCTTiNEPTOHIMHOMO reMoni3y KOHTPOSbHMX EpUTPOLIMTIB
Ta epuTPoOLMTIB Y MPUCYTHOCTI TPUdTOPrEepasnHy 3anexHo Big
Temneparypu gocnigy

Fig. 2. The level of posthypertonic hemolysis of control erythrocytes
and erythrocytes in the presence of trifluoperazine

depending on the temperature of the experiment
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Puc. 4. PiBeHb NOCTTINEPTOHIYHOIO reMOori3y KOHTPOBbHUX EPUTPOLINTIB
Ta epuTPOLMTIB Y NpUCyTHOCTI Aeunn-B,D-rniokonipaHo3unay
3anexHo Big Temnepartypuv gocnigy

Fig. 4. The level of posthypertonic hemolysis of control erythrocytes
and erythrocytes in the presence of decyl-B,D-glucopyranoside
depending on the temperature of the experiment

lMpumimka. * — BiOMIHHOCTI BipOriAHi NOPIBHSHO 3 piBHEM remonidy knituH 3a 0°C, P<0,05;

** — NOPIBHSHO 3 piBHEM remonidy KniTWH y BiACyTHOCTI amdidpinbHOI cnonyku 3a Tiel X Temnepatypu, P<0,05.

Note. * — differences are significant compared to the level of cell hemolysis at 0°C,

P<0.05; ** — compared to the level of cell hemolysis in the absence of amphiphilic compound at the same temperature, P<0.05.
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Ob64yncneHe 3HWXKEHHS PiBHA reMoni3y ANs KOH-
TPONbHUX KNITUH 3a NiIgBULLEHHS TemMnepaTypu gocnigy
Big 0 no 10°C craHoBuTb 1,4 pasa, Big 10 go 20°C —
1,3 pasa. lNoganble NigBuULLEHHS TeMnepaTypu He
NpU3BOaUTb A0 3HWXKEHHS NOLUKOMKEHHS. 3aranbHum
piBEHb 3HXEHHS reMoni3y KMNiTUH 3a NiaBULLEHHSA TEM-
nepatypw Big 0 go 37°C ctaHoBUTL 6nM3bko 1,8 pasa
(pnc. 1-4, 3eneHi CTOBMYKKM).

OocnigxysaHi amaicpinbHi cnonyku 3a Temnepartypu
0°C T1a 10°C poBsoni ehekT1BHO 3axumLLaTb EPUTPOLIUTU
KPOmuKa BiZ NOCTTNEPTOHIHYHOIO LLIOKY. 3HWKEHHS reMorTi-
TUYHOIO noLuKomkeHHA 3a 0°C cTaHoBUTBL: Aeumncyrnbdar
HaTpito —y 2,9 pasa, TpudTopnepasnH — y 2,3 pasa,
xnopnpomasvH —y 2,1 pasa, geumn-3,D-rntokonipaHo-
3ug —y 3,6 pasa; 3a 10°C: geunncynbdar HaTpilo —
y 2,9 pasa, TpudptopnepasvH —y 3,4 pasa, xroprnpoma-
3nH — y 2,9 pasa, geuun-B,D-rnokonipaHo3ng —
y 2,6 pa3a. 3a 20°C amapidhinbHi Crnonyku He BNMBatoTb
Ha piBeHb remorniay, a 3a 30°C i 37°C — 36inbLLytoTh piBEHb
MOLLKOMYKEHHS KNITUH (puc. 1—4, nomapaH4eBi CTOBMYMKN).

OT0X, MM 6a4mMMO, LLIO TEMNEPATYPHi YMOBW BU3HAYa-
I0Tb 5K 6a30BUI PiBEHb NMOLUKOAXXEHHS KNITUH B YMOBaX
MOCTFiINEePTOHIYHOIO LLOKY, TaK i PiBEHb 3aXUCTYy epuUTpo-
LMTIB 3a gornomoroto amaidinbHMX CNOMyK.

ICHYBaHHS TeMnepaTypHOI 3arneXHOCTi NOCTTINEePTOHIY-
HOTO MOLLKOPKEHHST AEMOHCTPYE 3arnyyeHHs 40 npouecy
docdoniniaHOI KOMMOHEHTU MeMBpaHu epuTpouuTa.
TemnepaTtypa Mogyntoe NiMHHICTE MeMOpaH, nogin dgas
Ta opraHisauito ninigHnx gomeis [8]. MnuHHICTL Membpa-
HWM OXOMJtOE KiflbKa napameTpiB — TaKuX, K CTPYKTYpPa,
cknap, i po3tallyBaHHst MeMOpaHHUX Ninigis, i 3 gismko-
XiMIYHOT TOYKM 30pY € eracToMexXaHi4HO BNacTUBICTHO.
PisHoMaHITHICTb TVNiB NinigiB y MmeMbpaHi eputpouuta
CTBOPIOE NeBHUIN BanaHc, KN BU3Ha4Yae CTPYKTYPHI
ocobnmeocTi GiomembpaH. 3miHa TemnepaTtypu BNnvBae
Ha npoLecu, NoB’sA3aHi 3 pyxoM MOreKyn ycepeauHi ninig-
HOro MOABIMHOIO LWapy Ta perynsuieto akTMBHOCTI IHLINX
MOMeKyr, B TOMY Yucni 3 MemMOpaHo3B’a3aHuMK Binkamm
[11]. Ha BigMiHy Big LWUTY4YHUX NinigHMX Be3ukyn, y Gio-
noriYHNX MemBpaHax BigCyTHI CTpiMKi ¢ha3oBi nepexoau,
NopsiAOK AinigiB 3MiHIDETLCA NIHIMHO 3 TeMnepaTypoto.
[ns HWx4oi TemnepaTypy xapaktepHa binbLua Briopsigko-
BaHiCTb Minigis, NigBMLLEHHA TeMnepaTypu CynpoBOLKY-
€TbCS 3MEHLLEHHSAM BNOPSAKOBAHOCTI Ta 3pOCTAHHAM
NSIMHHOCTI, @ OTXXe, N enacTUYHOCTI MembpaHnu [8, 10].
MomipHe 3pocTaHHs NMWMHHOCTI MoXe 3abe3nednTu Ginb-
LY CTIRKICTb 4O PO3TAryBaHHS i, K HACMigoK, NOLLKO-
[PKEHHS epuUTpoLMTa B YMOBaX MOCTTINEPTOHIMHOMO LLIOKY
3MEHLUYEThCS. Lie MOXe NOSACHUTU 3HWXKEHHS NOLLKO-
[PKEHHS epUTPOLIMTIB 3a NiABMLLIEHHS TEMNepaTypy NocT-
riNepTOHIYHOTO LLOKY (puc. 1—4, 3eneHi CTOBMYMKM).

Bigomo, Lo natepanbHa oprarisaLisi MEMOPaH Y Xu-
BMX KIITUHaX NPOSBMASETLCA HEBEMNMKUMY reTEPOreHHUMM
Ta BUCOKOANHAMIYHMMKU fomeHamu [5, 8]. 3a 3amiHun
TemnepaTypu 3MIHIOETLCS CKNaz i po3Mip LnX JOMEHIB.
3a nigBuLLEHHs: TemnepaTypy Y 30BHILLHBOMY MOHOLLAPI
3MEHLLYETLCS KiNbKICTb JOMEHIB, 30ara4yeHnx capiHromie-
niHOM, Ta 3poCTae KinbKicTb 36ara4eHnx occatnamn-
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xoniHom [5]. [Nepeposnoain docdoninigis moxe BnnmneaTtu
Ha NIMHHICTb MEMDOpPaHW, 30aTHICTb BUTPUMYBATU PO3THr-
HEHHS | 3MIHIOBATN KPUTUYHUIA remoniTuyHuniA o6’em. Lle
TaKoX MOXe BifirpaBaTv NeBHy ponb Yy TeMnepaTypHin
YYTMMBOCTI €PUTPOLMTIB A0 NOCTFINEPTOHIYHOIO LLIOKY.
AmMichinbHI cnonykn € MeEMOPaHOTPOMHNMMN PEYOBU-
HaMmW i IXHS iHTepKkansauis y ninigHui Giwap membpaHu
3MIHIOE TaKi XxapakTepUCTUKM KIiTUHW, SIK ynopsiaKoBa-
HicTb, 06’eMm, nnowa noeepxHi [1, 16, 17]. Micna BOyno-
ByBaHHS amdicpiny HeBnopsakosBaHa dasa ninigHoro
Giapy po3LwmnptoeTbes. OTxe, MOXIMBO, L0 AOAABAHHS
amcpichinbHMX cnonyk 3a 0 Ta 10°C gie nogibHo Ao nigsu-
LLIEHHs1 TeMMnepaTypu, po3ynopsiakoBye bilap, nigsuLlye
€nacTUYHICTb MeMOPaHM Ta 3MEHLLIYE MOLLKOMKEHHS Mif,
Yyac nepeHeceHHs 3 rinepTOHIYHOMO PO34NHY A0 iI30TOHIY-
Horo. Kpim Toro, y 6aratbox poboTtax nokasaHo 36inb-
LLIEHHS NJOLLi NOBEPXHi MOAENbHUX MEMDpPaH, a TakoX
36iNbLlUEHHSs diameTpy eputpoumTa 3a BOy4oBYBaHHS
amdicpinbHOi pevoBmHm [1, 16]. Binblua nnowa noBepxHi
CTBOPHE CMPOMOXHICTb AOCATHY T Binblioro o6’emy
Mig Yac nepeHeceHHs B i30TOHIYHI YMOBW N1 YHUKHYTUW MO-
LUKODKEHHS BHACTMIAOK NEPEBULLIEHHS KPUTUYHOMO reMo-
nitnyHoro o6’emy. 3a Temnepatypu noHag 20°C nnuH-
HICTb MeMbpaHK 3HayHo niaBuwyeTbes [11]. Kpim Toro,
3B’A3yBaHHsA aMdicpinis 3 NOBEPXHELD KMITUHW 36inbLuy-
€TbCS BHACNAOK MigcuneHHs rigpodobHux B3aemogin [6].
BusBneHo, Lo deHoTiasnHM 36inbLLYHOTh KiNbKiCTb JOMe-
HIB Y MOAENbHNX MeMBpaHax 3a KiMHaTHOI Temnepartypy,
3MEHLLIYIOTb iXHIO MIIOLLY | MOMITHO 36iMbLUYIOTh 3aranbHy
OOBXVHY KOPAOHY AoMeHa. [NepeabavaeTbes, WO 3MiHa
opraHisayjii JOMeHiB, HaMIMOBIPHILLE, BUHMKAE BHACNOOK
CEMNEeKTMBHOTO HaKoMUYeHHs )eHOoTIasnHIB y MixdasHmX
OiNsiHKaxX MiX piagnHHO-BNOPSAAKOBAHMMU Ta pPigUHHO-
HeBNopsSAKoBaHMMK JomeHamu [17]. 3a Takmx ymoB BHe-
CeHHs aMiPinbHUX CNONYK NPU3BOAMUTL He TifNbKN A0
pOo3ynopsiaKyBaHHS, a v A0 POpMYBaHHSI 3MiLLaHMX MiLlen,
SKi cknagatoTbes 3 hocdponinigis i Monekyn amdidoineHoT
peyvosuHK. Lle nopyluye Giwap, Hapae nomy Hectabinb-
HOCTI | NPU3BOANTb 40 NOCUNEHHST MOLLKOSKEHHS €pUTPO-
LMTIB B YMOBAX MOCTTNEPTOHIYHOIO LLIOKY 3a Temneparypu
noHazg 20°C B npmcyTHOCTI aMitbinbHMX PeYOBUH.

BucHoBKku

Ak piBEHb MOLWKOOXXEHHSA €PUTPOLMTIB Kponuka
B YMOBAaXx MOCTTiNEPTOHIYHOrO LLIOKY, TaK i piBEHb 3aXMCTy
KMIiTUH 3a ZOMOMOror0 aMichinbHMX CroMyK 3anexarb Big
TemnepaTypu HaBKOMNMLLHLOTO cepeaoBua. MNpu usomy
Aist amidinbHUX CNonyK 3MiHIETLCS Bif, €EKTUBHOIO
3ax1CTy 0 NMOCUNEHHST MOLLKOKEHHS1. 3a pesynbsratamm
JocnimkeHb BNNMBY TeMnepaTypu Ha NOCTriNePTOHIYHMNA
remonia, Mo)kHa 3podUTU BUCHOBOK, LLIO AJ151 3SMEHLLEHHS
BiICOTKa MOLLKOIKEHNX KNITUH NEepeBOauTM iX 3 rinepto-
HIYHMX Y i3i0NOorivyHi yMOBM AOUINBHO 3a Temnepartypu
20-37°C. HatomicTb BUKOPUCTaHHSA aMidinbHUX CromnyK
AK 3aXUCHMX PEYOBYH B YMOBAX MOCTTNEPTOHIYHOIO LLIOKY
€ edpekTBHUM 3a Temnepatyp 0—-10°C.
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MepcnekTuBM noganbLINX AOCAIAXKEHb

Moganblui JocnimpKeHHst nepeadaqaloTb 3any4YeHHs
epUTPOLUTIB IHLIMX CccaBLiB, SKi MaloTb BiAMIHHOCTI 3a
docdoninigHnm cknagom memopaHu. Lle no3sonutb
AeTanbHile BUBYMTM fjto aMdpidinbHMX crionyk Ha memb-
paHun epuUTPOLMTIB CCaBL,iB Mig Yac NocCTrinepTOHIYHOro
LLIOKY i, MOXNMBO, NepegbayaTn 3axmcHy Aito Cronyk
LbOro Kriacy.
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Efficiency of amphiphilic compounds in rabbit erythrocytes posthypertonic shock

depending on temperature conditions
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23 Pereyaslavska str., Kharkiv, 61016, Ukraine

The influence of temperature conditions on the level of damage of rabbit erythrocytes under posthypertonic shock and the level of their
protection by amphiphilic compounds was investigated. We observed the maximum cell damage at 0°C. When the temperature increased
to 20°C, the level of hemolysis decreased by 1.8 times. Further increase in temperature up to 37°C did not lead to a decrease in damage.
The investigated amphiphilic compounds at 0°C and 10°C effectively protected rabbit erythrocytes from posthypertonic shock. Reduction
of hemolytic damage was 2-3 times. At 20°C amphiphilic compounds did not affect the level of cell damage, and at 30°C and 37°C they
increased it. The existence of temperature dependence of posthypertonic damage showed the involvement of the phospholipid component of
the erythrocyte membrane in the process. Lower temperature is characterized by greater orderliness of lipids, its increase is accompanied by
disorder and increased fluidity, and hence elasticity of the membrane. As a result, erythrocyte damage in posthypertonic shock is less at the
temperature of 20-37°C. The addition of amphiphilic compounds at 0 and 10°C acts similarly to increasing the temperature, disorganizes the
bilayer, increases the elasticity of the membrane and reduces damage during the transfer from hypertonic to isotonic solution. Above 20°C,
the introduction of amphiphilic compounds leads not only to disorder, but also to the formation of mixed micelles consisting of phospholipids
and amphiphilic molecules. This disrupts the bilayer, gives it instability and leads to increased damage of erythrocytes.

Key words: rabbit erythrocytes, amphiphilic compounds, posthypertonic shock, temperature
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FemaTonoriyHi NokasHMKK Ta sIKiCTb cnepmu 6apaHiB y nepioa ctateBoro CroKow
3a 3roaoBYyBaHHS finocomMaribHoOI BiTaMiHHO-MiHepanbHOI A06aBKU

O. M. lWWapaH, B. FO. CmegaHuk

oshaom737@gmail.com

JIbBiBCbKMI HaUiOHANbHWUIA YHIBEPCUTET BETEPUHAPHOT MeanumnHK Ta GioTexHororil imeHi C. 3. IXu1LbKOrO,

Byn. MNekapcobka, 50, M. JbBiB, 79010, YkpaiHa

Mertoto poboTn Byno gocniant BNvB 3rogoByBaHHS NiNOCOMarbHOI BiTaMiHHO-MiHeparib-
HOI f0BaBKK y Nepioa CTAaTeBOMo CMOKOK HA reMaTororiyHi MOKa3HMKM Ta SIKICHI MOKa3HUKU CepMm
HapaHis. EkcnepumeHT npooannm y ®OIMM «Koryt B. M.» Mopogoubkoro p-Hy JlbBiBCbKOi 0611.
Ha 12 KkniHiYHO 300poBMX BapaHax NopPoan TEKCESb BIKOM 2—4 POKM y Nepiof CTaTeBOro CroKo
(6epeseHb-TpaBeHb). TBapyH NOZINWIM Ha ABi PYN — KOHTPOSILHY | AOCTAHY MO 6 CaMLIB Y KOXHIA.
KoHTponbHi 6apaHn oTpMMmyBanu OCHOBHUI paLiioH, A0 Cknagy SIKoro BXOAUM CiHO, CUIOC KYKypy-
O39HMIA Ta Kombikopm. BapaHam gocnigHoi rpyny Bnpogoex 45 aid iHaueigyansHo 4o KoMBikopmy
y dhopmi ninocomarnbHOi eMynbCii foaasany KOpMoBy J06aBKy, 40 CKnagy KO BXOAWINW BiTaMiHu A,
Ds, E, C Ta unHKy rntokoHar. Ha noyaTky i HanpuKiHLI 3roqoByBaHHSA Bigbupanu npobu KpoBi, B SIKil
BM3HaYarnm reMartororivHi nokasHukw. icns 3akiH4eHHs 3rogoByBaHHs [o6aBku Big 6apaHiB oTpu-
MyBarnm esiKynsitv 3 peXXMMOM BUKOPUCTaHHSA iX AyMnneTHOK CaaKow ABiYi HA TWKOEHb BNPOOOBX
TPbOX TUXKHIB. BuaHauanu ¢pisionoriyHi nokasHmKy SKOCTi esaKynaTiB: 06’eM, KOHLEHTpaLLito cnepmiis,
BiJCOTOK XXMBWX CMEPMIIB, a TaKOX XUTTE3AATHICTb cnepMiis. MopdonoriyHi nopyLleHHs Ta Big-
COTOK iereHepaTuBHMX CrepmiiB BU3Ha4anu 3a 4ONOMOroto kKoMmm'totepuaoBaHoi cuctemmn CASA.
BcraHoBneHo, Lo 3rogoByBaHHA 6apaHaM ninocoMarsbHOI BiTaMiHHO-MiHeparnbHoI fo6aBkM y ne-
piof, cTaTeBOro CroKOK NMOoKpaLLlye reMaTonorivyHi MOKa3HUKK: BIpOriaHO 3pOoCTae BMICT epuTpoLMTIB
(P<0,01), remornobiny (P<0,001), TpomGoumTie (P<0,05) Ta rematokpuT Ha 13,5% 3a 3HWKEHHA Ha
24,2% kinbkocTi nerkoumTie (P<0,05). BignosigHo, eputpoumTapHi iHoeKkcy KpoBi gocnigHux 6apa-
HIB-MMigHWKIB ByNi BULLMMM Bifl BEMWYMH 3HAYEHb Y KOHTPOMNbHMX MMigHUKIB. 3roqoByBaHHs Gapa-
HaM ninocoMarbHOI BiTaMiHHO-MiHEpanbHOI Jo0aBku 3abe3neqmnno 36inbLeHHs 06’eMy eskynaTy
Ha 17,6% (P<0,05), koHueHTpauii cnepmiis (P<0,01), ixHbOoi )xunTTE3gaTHOCTI Ha 7,3% (P<0,05),
a TaKOX 3MEHLLEHHS KinbKocTi He3pinux (P<0,001) Ta aereHepoBanunx (P<0,05) cnepmiis. Buwi
MOKa3HWKM SIKOCTI esKynsaTiB 6apaHiB 3a Bnnvey BiTamiHiB A, D;, E, C Ta LUMHKY rMOKOHaTy BKa3yroTb
Ha MOXITMBICTb OTPMMAaHHS cnepmu Bifg 6apaHiB-NMigHMKIB y Nepiog CTaTeBOro CrMoOKOH.

KnroyoBi cnoBa: BiTamiHHO-MiHeparnbHa JobaBka, ninocomMarsHa emyrecis, 6apaHu, rema-
TONOriYHi MOKa3HUKW, Criepma, BYXK1BaHHS, 3anmigHioBarnbHa 30atHiCTb, Nepiof CTateBoro Croko

OpnHum i3 3aBAaHb NpoaoBONLY0T 6e3nekn aepxasu
€ 3abe3neyeHHs HaceneHHs AKiCHUM M’SICOM, 30Kpema
OapaHuHol. 3a poKN He3anexXxHoCTi YKpaiHu BUHUK-
na HeraTMBHa TEHOEHLA pO3BMTKY BiBYapCTBa, KOMNn
noronie’a oBewlp Ao 2020 p. ckopotunocs y 9 pasie [22].
[NpoTe, 3BaXkato4M Ha NO3UTMBHI EKOHOMIYHI | couianbHi
3MiHM B YKpaiHi, B OCTaHHi poKK Noronie’st oBeLb no-
Yyano nocTynoBo 3pocTtatu. CTaHoM Ha 1 ciuHs 2022 p.
B YKpaiHi Ha mignpnemcTBax Moronie’a oBeLb Ta Ki3
3pocro Ha 7,1% NOpIBHAHO 3 MUHYMNMM POKOM i CTaHO-
BuUTb 162,1 Tuc. TBapwH [13]. Ons nigBULLEHHSA KOHKY-
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PEeHTO30aTHOCTI doepmMepun noyanu po3BmBaTn M’siCHe
BiBY4apCTBO, BMKOPWUCTOBYIOUM creLiani3oBaHi M'ACHI
nopoan oBeLb iIMNOPTHOI CenekLii, OAHIED 3 SKMX €
Tekcenb. [Ina oBeup L€l nopoan xapakTepHi iHTeHCuB-
HICTb POCTY Ta PO3BUTKY MOJIOAHSIKY, CKOPOCTUITIICTb,
Yy[0Bi CMaKOBI SIKOCTi M'sica. 3a CXpeLLyBaHHA 3 iHLLIUMUN
nopoaamm BiBLji MOpOAM TEKCENb NepeaatoTb M’SICHI SIKOC-
Ti NTOTOMCTBY BXe B MepLUomMy nokoniHHi [21]. Lle pobutb
npueabnMBMM BMKOPUCTAHHS OBELb LIiEi nopoaun Ans
NMPOMMCIOBOIO CXPELLYBaHHA 3 MiCLLEBUMU NOpOgaMU
i OTPMMaHHS BiNbLLUOT KINbKOCTI AKICHOrO M'Aca.
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YcniwHe po3BeeHHs oBeLb HemMoxnmee 6e3 BUKO-
pUCTaHHS BIOTEXHOIOMNYHNX METOLIB BiATBOPEHHS, Nep-
LIMM 3 SKUX € LUTY4YHEe OCiIMeHiHHSA. BoagHouac wty4He
OCiMEHIHHS1 BUMarae NoCTilNHOT HAsiBHOCTi CNepMU reHe-
TWMYHO UiHHUX GapaHiB [8]. Ockinbkn BiBLi — CE30HHi
TBapWHK, TO CTaTeBa aKTUBHICTb 9K CaMOK, Tak i caMmuiB
aKTMBHiLLE NPOSABNSAETLCA ¥ NapyBarbHUN Ce30H [17,
20]. Y uewn nepioa yBara BNacHWKIB TBapyH i chaxiBLiB
3 pO3BEAEHHS 30cepedkeHa Ha NoCUneHin rogisni Ta
YTPUMaHHI TBapwH, WO AO3BOMNSE OTPUMYBATU BUCOKI
pesynsraTyi 3annigHEHHS BiBLEMaToK. 30Kpema, BaXXIIMBO
GanaHcyBaTtu paujoHy 6apaHiB Ta BiBLIEMATOK BiTaMiHaMu
Ta MikpoenemeHtamu [9, 16].

Bigomo, WWo y nepiog cTtateBoro Criokok HOpMK Cro-
XKMBaHHS BiTamiHiB Ta MikpoenemeHTiB Ha 25-50% Huxui,
HiXX y napysanbHui ce3oH [12]. Kpim npupoaHoi crateBol
aKTUBHOCTI, MOB’A3aHO| 3 MeNaToHIHOM, Lie 04eBUAHO
3HWXKYE SIKICHI MOKa3HUKK cnepmun GapaHis, Npo Lo CBia-
YyaTb YMCrieHHi nitepatypHi gaxi [11, 14, 18]. 3assuyan
3MeHLLEeHa NOXUBHICTb paLioHy 6apaHiB-nnigHUKIB y nepi-
0, CTaTeBOro CroKOK CrPUYMHEHA 3HKEHHSIM CTaTeBoi
akTuBHOCTI. BogHo4ac roaiento 6apaHiB-nnigHWKiB NoTpio-
HO OpraHi3yBaTu Tak, L6 BOHW NPOTArOM POKY Manu 3a-
BOACbKY BrogoBaHicTb. ToMy Ans nigBULLIEHHS cTaTeBol
aKTUBHOCTI Ta SIKOCTi cnepMu GapaHiB y nepiog cTateBoro
CMOKOI HEOOXIOHO 30iNbLUNTM HOPMU CTIOKNBAHHS BiTa-
MIHIB | MiKpoeneMeHTIB 10 PiBHA NapyBaribHOrO CE30HY.

Y 3B's13Ky 3 LM, 4115 NiABULLEHHS SIKICHNX NMOKa3HUKIB
cnepmm Mu 3anponoHyBanu po3pobrneHy KOPMOBY [0-
6aBky y dopmi ninocomarnbHOI emynbCii Ansa nigrogieni
GapaHiB y nepiof cTateBoro crnokot. BuHukae notpeba
3’dAcyBaTV BMNMB 3roA0BYBaHHS MinOCOMarbHOT KOPMOBOI
000aBKK1 Ha reMaTomnoriYyHi MOKAa3HWKK Ta AKICTb CriepMu
GapaHiB y nepioa CTaTeBoro Cnokoto.

MaTepianu Ta metoaun

Y ®OI «Koryt Bb. M» lNopogoLiskoro p-Hy JTbBiBCHKOT 0651
Oyro BigibpaHo 12 kniHiYHO 340poBMX BapaHiB nopoan
TeKcenb BiKOM 2—4 pOKM, KX YTPUMYBanu y HOTUPbOX
KniTKax Mo Tpu camuj y KOXHIR. Nepen nodaTkoM ekcrnepu-
MEHTY NPOBOAVMU KIHIYHWIA OrMsA KOXKHOI TBAPUHU 3 BU-
3Ha4YeHHAM TemnepaTypu Tina. JocnimpkeHHs npoBogunm
y nepiog CTaTeBoro Crokoo (bepeseHb-TpaBeHb). TBapuH
MOAINWUNM Ha ABi rPYNU-aHanom — KOHTPOIbHY | AOCHIgHY
no 6 TBapuH y KOXHiN. BapaHu KOHTPOMLHOI rPynu OTpU-
MyBarnM OCHOBHWI paLioH, 4O CKragy sikoro BXOOUIK:
CiHO — 2 K, CUIOC KyKypya3sHuin — 1 kr, kombikopm —
500 r, y cknagj sIkoro Tpy YaCTUHM BiBCa, O4HA YacTMHA
MeHNLi Ta ogHa YacTuHa KyKypyaau.

BapaHam gocnigHol rpynu iHamBigyarnsHoO Ao koMbikop-
My BMpoaoex 45 Oid gogaeanuy ninocomarbHy BiTaMiHHO-
MiHepanbHy ob6aBKy y 403i 2 MN Ha TBapUHY Ha J06y.
[nsa surotoeneHHst 20 mn gobaeku Bukopuctany 200 mr
UKHKY rmnokoHary, 250 Tuc. MO Bitaminy A, 25 Tnuc. MO
BiTamiHy Ds, 250 mr Bitaminy E, 500 mr BitamiHy C, a Ta-
KOX NeunTuH i TBiH-20 Ta AeioHizoBaHy Boay. CyMill nepe-

The Animal Biology, 2022, vol. 24, no. 4

MiLLlyBanu Ta gucneprysanu Ha yrnsTpa3BykOBOMY ANC-
nepratopi Y3[H-1 3a yactotun 22 'y, BNpodoBX 2—3 XB.
[0 YTBOPEHHs1 0QHOPIAHOT emyrbcii. OTprmMaHy eMyrnbCito
cTepunisyBanu Ha BoasiHin 6aHi Bnpogosx 10 xB.

Ha nouatky i HanpukiHui 3rogoByBaHHsS Bpanu npobu
KpOBi. 3a JONMOMOro aBTOMaTUYHOIO reMaTosorivYHOro
aHanisaTtopa Mythic 18 Orphee Vet (LLsenuapiqa) su-
3Ha4yanu remartosoriyHi nokasHukn: WBC — nenkouuTu,
RBC — eputpounTtn, HGB — koHueHTpaList remornobiHy
B UinbHin kposi, HCT — rematokpuTt, PLT — TpomGoumTy;
epuTpoumTapHi iHgeken: MCV — cepefHii 06’'em epuTpo-
umta, MCH — cepegHivi BMIiCT remMornobiHy B OkpeMomy
eputpoumnTi, MCHC — cepeaHst KOHUEHTpaL,is reMorno-
BiHy B epuTpoLMTapHin maci. Jlerkorpamy BusHa4anm nig,
MiKkpockornom y kamepi lopega i nigppaxoByBanu 6asodinu,
€03vHoinm, Hentpodpinu, nimdouuT Ta MOHOUUTU Y Y.

Yepes 45 fi6 Big novaTKy ekcrepuMeHTy, TOBTO nicns
3aKiH4YEHHs1 3rofoByBaHHsA fo0aBkK TBapyHaM OOCHIHOI
rpynu, BNPOAOBX TPbOX TW>KHIB Bid GapaHiB oTpyMyBanm
€sKyNATU Ha LITYYHY BariHy chipmu Minitube 3 pexxumom
BMKOPUCTaHHS NAigHMKIB SYNNETHOK CafKoo [Ba pasu
Ha TXaeHb. BusHayanu disionorivyHi NoKasHWKM SKOCTI
esKynaTiB: 06’em (M), KOHUEHTpaLio cnepmiis (Mnpg/mn),
KiNbKICTb XMUTTE3aaTHUX cnepmiis (%).

O6’em eskynaty 6apaHa B1u3Ha4anu 3a JONOMOro
rpagyvoBaHoi NpobipKW, a KOHLUEHTpaLito cnepmiiB —
cnekTpodoTOMETPUHHO 3a AonomMoroto potometpa SDM
6 3 ceHcopHuM gycnneem (Minitube). XXutteanaTHicTb cTa-
TEBUX KNITUH, MOPPONOriyHi NOpyLLEHHs Ta BIACOTOK Ae-
reHepaTMBHUX CMIEPMIIB BM3HaYanm KoM loTEPU30BaHO
cuctemoto CASA (Computer Assisted Semen Analysis)
3 aKTMBYBaHHAM Mogdynsa Sperm Vision [23].

[ns BCiX 3paskiB NPOBOAMITN 0BYNCIIEHHS CEPEOHBO-
ro apMPMETUYHOTO 3HaYEHHS | cepeaHbOKBaAPaTUYHOI
nomunku (Mtm). OTpumaHun umcpoBun matepian
CTaTUCTUYHO OMpaLlbOBYBanu i3 3aCTOCYBaHHAM MaKeTy
nporpam Microsoft Office Excel 2010.

Pe3ynbTaty 1 06roBOopeHHs

AHanisyoum pesynbsTatv remaTosioriyHux gocsi-
[XeHb nepep, 3rofoByBaHHAM NiNOCOMarbHOI BiTaMiHHO-
MiHepanbHOi 400aBKM, MU BCTAHOBWIIN, LLLIO OCHOBHI
MOKa3HMKM B Nepiof CTaTeBOro Crokot Oynm B Mexax
pedepeHTHUX 3Ha4YeHb Gnuxde 40 HMXKHBOI MeXi iX
cizionorivyHoi Hopmu. Lie NOACHIOETLCA 3HUXKEHHSM
(higionoriyHoi Ta cTaTeBoi akTMBHOCTI 6apaHiB y nepioa
CTaTeBoro crokow (bepeseHb-4epBeHb), M Yac sIKOro
roAisns TBapuH CrpsiMoBaHa Ha 3abe3neyeHHs nuiie
disionoriyHmx noTpeb.

Ockinbku TpMBanicTb cnepmaroreHesy y 6apaHis cra-
HoBuTb 40 Ai6, M1 3anponoHyBanu 3rogoByBaHHS Nino-
CcoMarsnbHOi BiTaMiHHO-MiHepanbHoi fo6aBkK y cknagi
OCHOBHOTO paLioHy BNpoaoBx 45 fib 3 METOK NOCUNeHHs
CTaTeBol aKTUBHOCTI Ta SIKOCTi cnepmMu. KoMnoHeHTH npe-
napary nigidpanu 3 ornsay Ha iXHio Aito Ha OpraHiaM cam-
LiB, @ TAKOX Ha CTaTeBy MOBEAIHKY Ta CriepMaToreHes.
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Tabnuusa 1. lematonorivyHi Noka3HMkun 6apaHis 3a 3rogoBYBaHHS
ninocomMarbHoi BiTaMiHHO-MiHepanbHoi o6aBku (M+m, n=6)
Table 1. Hematological parameters of rams fed liposomal vitamin
and mineral supplement (M+m, n=6)

'pyna TBapuH / Group of animals

MokasHuk :
Parameter KOHTpOmbHa nocnigHa
control experimental
Eputpouutu, T/n/ RBC, x10'%/| 7,8+0,27 10,2+0,39**
lemorno6iH, r/n / HGB, g/l 84,7+4,60 112,8+5,60***
lematokpuT, % / HTC, % 25,9+1,76 29,4+1,27
ﬁ%‘i‘/eﬂ%ﬁ?? 0] GRIATREILTE 20T 29,5+1,60 32,4+1,86
CepepHiii BMiCT remornobiHy
B OKPEMOMY epuUTpOLUTI, Nr 10,2+0,65 11,3+0,47
MCH, 10-2 g
CepenHst KoHLEHTpaList reMorrobiHy
B €pUTpOLMTApHIK Maci, r/n 321,3+11,92 336,5+13,83
MCHC, g/l
Tpomboupnti, x10%mn / PLT, x10%ml 258,0+7,10  318,4+13,37*
Tevikouymn, x10%mn / WRC, x10%ml 6,25+0,39 4,74+0,19*

lMpumimka. TyT i gani * — P<0,05, ** — P<0,01, *** — P<0,001
NOPIBHSIHO 3 KOHTPOILHOK FPYMOH0.

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

P<0.001

Tabnuusa 2. llerikorpama 6apaHiB 3a 3roqoByBaHHS
ninocomarnbHoi BiTaMiHHO-MiHepanbHoi Aobasku, % (M+m, n=6)
Table 2. Leukogram of rams fed liposomal

vitamin-mineral supplement, % (M+m, n=6)

'pyna TBapuH / Group of animals

Moka3Huk =
Parameter KOHTpOMbHa pocrnigHa
control experimental
Basodinu / Basophils 0,62+0,03 0,65+0,03
EosuHoginu / Eosinophil’s 6,60+0,41 6,45+0,38
toHi / young 0,80+0,08 0,55+0,06*
o . nanuykosaepHi
HeMTpoq)_mM banded 4,63+0,20 4,75+£0,14
Neutrophils )
COTMEHTHORACPHI 38 50£1,95  39,60+2,03
segmented
JlimcpouwnTn / Lymphocytes 45,20+1,20 43,80+1,62
MoHouwnTtu / Monocytes 3,65+0,12 4,20+0,12*

Ta6nuus 3. AkicTb eskynsTiB 6apaHiB 3a 3roqoByBaHHs!
ninocomMarnbeHoi BiTaMiHHO-MiHeparnbHoi fobasku (Mt+m, n=6)
Table 3. The quality of ejaculates of rams fed liposomal
vitamin-mineral supplement (M+m, n=6)

I'pyna tBapuH / Group of animals

MokasHuk -
BN KOHTpOMbHa pocnigHa
control experimental
O6’em eakynaTy, Mn &
Ejaculate volume, ml (HoEElES U0
KoHueHTpauis cnepmiis, x10%/mn o
Spermatozoa concentration, %x10%ml SHLaRE Shznlole
3ararnbHa KinbkicTb cnepmiis, x10° .
Total spermatozoa count, x10° 3,2840,22 4,12¢0,23
YKutTesgaTtHux cnepmiia
(pyxnuBicTb), % 85,2+1,82 91,4+1,34*
Viable spermatozoa (motility), %
Cnepmii 3 yuTonnasMaTMuyHUMm
kpannsamu, % —
Spermatozoa with cytoplasmic SRR SHEANA
drops, %
. -
[ereHeposaHi cnepmii, % 8,6+0,99 4,7+0,55*

Degenerate spermatozoa, %

JocnimkeHHsaMM BCTaHOBMNEHO, LLUO Nif, BNIIMBOM 3r0-
[OBYBaHHS MinocomarsibHOI BiTaMiHHO-MiHepanbHOI A0-
6aBky GapaHaMm y nepiof CTaTeBOro CroKoK 3POCIn rema-
TONOriYHi NokasHukW. 3okpema KinbkicTb eputpoumTie (RBC)
y KpoBi GapaHiB gocnigHoi rpynu ctana suwoto Ha 30,8%
(P<0,01) nopiBHAHO 3 KOHTPONBHMMWM TBApUHaMM (Tadn. 1).
AHanoriyHo, KoHUeHTpaList remornobiHy B kposi (HGB)
OOCHigHMX TBapVH NepeBuLLlyBaria NokKasHUKN KOHTPOMb-
HMX TBapyH Ha 33,2% (P<0,001). 3a BmicTom TpombouuTiB
i reMaToKpUTOM CNOCTEpIrany Taky X 3aKOHOMIPHICTb.
3okpema, BMICT TPOMBOLMTIB | reMaToKpuT Y KpoBi Gapa-
HIB Mig BNAMBOM 3rofgoBYyBaHHS NiNoCoOMarbHOI BiTaMiHHO-
MiHepanbHOi [o0aBkM BULLMA, BignoBigHo, Ha 23,4%
(P<0,05) Ta 13,5% NOpIiBHAHO 3 KOHTPOMNbHUMU TBAPU-
Hamn. BogHouac KinbKiCTb NTENKOLMTIB y KPOBi OapaHiB
gocnigHoi rpynu ctana Ha 24,2% Huxdoto (P<0,05)
MOPIBHSIHO 3 TBAPUHAMW KOHTPOITbHOI Fpyru.

AHanisyoun eputpounTapHi iHOeKcu y Kposi nig-
OOCNiAHUX TBAPWH, BapTO 3a3Ha4YnTX NpO BULL iX 3Ha-
YeHHs y BapaHiB gocnigHoi rpynu. 3okpema, cepegHin
06’em eputpoumnta (MCV), cepeqHini BMICT remornobiHy
B okpemomy eputpoumnTti (MCH) Ta cepegHst KOHLEHTpa-
List remornoBiHy B eputpoumTapHin maci (MCHC) y kposi
GapaHiB gocnigHoi rpynv Gyny BULLMMMK, BiZNOBIOHO, Ha
9,8; 10,8 Ta 4,7% NOPIBHAHO 3 TBAPMHAMU KOHTPOMNbLHOI
rpynu, NpoTe pisHuLi He Bynu BipOrigHUMN.

JocnigpxeHHaM nerkoumTapHoi hopMynun KpoBi nia-
[OCNiAHUX TBApWH BCTAHOBEHO BiAMIHHOCTI 3HA4YEHb MK
OOCNIOHOK Ta KOHTPOSLHOK rpynamu. KinbkicTb 6asodi-
niB y kpoBi 6bapaHiB gocnigHoi rpyny Byna GinbLuoto Ha
4,8% MOPIBHSIHO 3 KOHTPOSbHUMM TBapUHaMK (Tabn. 2).

BogHouac kinbkicTb eo3nHodinis y kposi 6apaHis
JocnigHoi rpynu 6yna HUWKYo Ha 2,2%, HiXX y TBapWH
KOHTPOMbHOI rpynu. 3a BMICTOM HEWTPOiniB MiX rpy-
namu TBapuH cnocTepirany po3biKHOCTi: BiACOTOK IOHUX
HenTpodpinis y kpoBi GapaHiB JOCNIQHOT FPYNK CTaB HUXK-
ymm Ha 31,2% (P<0,05), a 3a BMiCTOM nannykosaepHuX
i CerMeHTHOSAEPHUX HEMTPOMINiB — HaBMNaku, cnocTte-
piranu TeHaeHLUito Ao niaBuLLeHHs Ha 2,4% i 2,9% Bio-
NOBIAHO MOPIBHAHO 3 KOHTPONBHUMW TBApPUHAMM.

KinbkicTb nimcpounTiB y KpoBi 6apaHiB gocnigHoi
rpynu 6yna Huxk4oto Ha 3,1%, BogHO4Yac BMICT MOHO-
uWTiB — HaBnaku, Buwmm Ha 15,4% (P<0,05) nopiBHsHO
3 TBAPMHaMM KOHTPOSLHOI Fpynu.

Y pocnigXeHHsIX BCTAHOBNEHO NO3UTUBHUI BB
3rogoByBaHHs1 6apaHam ninocomaribHoi BiTaMiHHO-MiHe-
parnbHOT A06aBKy Ha KiNbKIiCHI Ta SKICHI NOKa3HWKW CriepMu.
3okpema, 06’em eakynaty y 6apaHiB gocnigHoi rpynum
cTaB Ha 17,6% 6inbwum (P<0,05), HiX Y KOHTPOMNbLHMX
camuiB (Tabn. 3). AHanoriyHo, KOHUEeHTpaLis cnepmiia
Ta 3ararnbHa KinbKiCTb criepMiiB B eakynsTi 6apaHis ao-
cnigHoi rpynn — BignoBigHo, Ha 8,2% (P<0,01) i 27,4%
(P<0,05) BuLLi NOPIBHSAHO 3 TBApMHAMU KOHTPOMbHOT
rpynu. 3roqoByBaHHSA JinOCOMarbHOI BiTaMiHHO-MiHe-
panbHoi gobaeku 7,3% (P<0,05) 36inbLumno Ha BiacoTok
XKWUTTE3OATHMX CrEPMIiB (3 MPSMONIHIMHO-NOCTYNaNbHUM
pyXOM) y Mepiof CTaTeBoro crokow. BogHovac yactka
cnepMiiB 3 uMTONNa3MaTMYHUMK KpannsaMm Ta gereHe-
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POBaHUX CTaTEBMX KMNITUH 3HAYHO 3MEHLLUNNCS — Bia-
nosigHo, Ha 37,1% (P<0,001) i 45,3% (P<0,05).

Cepepn KOMMIeKCy YMHHWKIB, siKi BNNIMBAKOTL Ha Bia-
TBOPEHHS cTaaa, rofiens 6apaHiB-nnigHUKiB 3anmae
YifibHe MicLie, OCKINbKK 4519 HopMarnbHOro criepMioreHesy
HeobxigHO 3abe3ne4nTi camuiB MOBHOLIHHUM paLiOHOM.
Y nepiog cTaTeBOro CMNoKo rogiens GapaHiB-nnigHuKIB
30cepemkeHa Ha 3abeaneveHHi HopmanbHOro doyHKLio-
HyBaHHS opraHiamy [12], Tomy BMHWKae notpeba 36ara-
TUTK pauioHK BiTaMiHaMu Ta MikpoernieMeHTamu. 3 Lieto
METOI0 MW po3pobunu kopmosy Aobasky y dopmi nino-
comarnbHOI eMyrnbCii, 40 CKnagy SKol Aoganu BiTaMiHm
A, D3, E, C Ta umHKy rntokoHar. JlinocomansHa eMyrnbcis
3abesneyye NpoNoHroBaHUn edpexT, 3axmLiae aitodi pe-
YOBUWHMW Nif Yac NPOXOMKEHHS X Yepe3 TPaBHUIN TpakT
3 BUKOPUCTaHHSIM NELUTUHY Ta TBIHY.

MigBip KOMMOHEHTIB po3pobreHoi 4OOaBKM MOTUBOBA-
HUA YUCTIEHHMMM NITEPaTYPHUMM OaHUMM, Y SKUX NOKasa-
HO MO3WUTUBHY Ait0 OKpEMUX BiTaMiHIB Ta MIKpOENeMEHTIB.
3okpeMa, BiTaMiH A NPOSIBMSAE aHTVIOKCUOAHTHI BNACTUBOCTI,
a noro gedoiumT BUKNMKae aHomarnii cnepmiis [1]. Y Hawmx
OOCNIMKEHHSIX O4EBUAHO, LLIO 3a paxyHOK JoAaBaHHS BiTa-
MiHy A BiporigHo (P<0,001) 3HM3unacs KinbKiCTb AereHepo-
BaHWX eMbpioHiB. BitamiH D; Takox NO3VTMBHO BrnMBae Ha
cnepmaroreHes. EkcnepvMeHTarnbHi AOCHIMKEHHS NigTBep-
[DKYIOTb CPpUSTIIMBWA BNINWB BiTaMiHy D Ha penpoayKT1BHY
30aTHICTb CaMLiB Yepes3 MOAyIsLito BUPOBNEHHsI TOPMOHIB
3a [JOMOMOrOH0 FrEHOMHUX | HEreHOMHKX [iiA | 30kpema no-
KpaLLeHHs sikocTi cnepmu [3]. BitamiH E sk aHTUokenaaHT
3anobirae OKUCHEHHIO XXUPHMX KUCIOT, 3abe3nevye CTili-
KiCTb i aKTUBHICTb eniTenito Crin3oBmnx 060MOHOK CTaTEBOI
cuctemn. [lonasaHHA A0 paLioHiB BiTamiHy E y noegHaHHI
3 CeneHom 30inbLuyBaro nidino 6apaHiB, SKICHI MOKa3HWKN
CrnepMu Ta akTUBHICTb MMyTaTioHNepokcuaasn y cnepmi [4].
Bitamiv C 3aBAsiKM CUNbHUM @HTUOKCUOAHTHUM BriacTu-
BOCTAIM Bifirpae 3HauHy porib Yy perynsLii OKUCHO-BiAHOB-
HWX MPOLIECIB, aKTUBYE CUHTES KONareHy i pokorareHy, cTe-
POIAHMX FOPMOHIB | kKaTexoramiHie, 06MiH cbortieBoi KCroTh
Ta 3anisa. Yumano gocnimkeHb NigTBEPOXKYOTE CYMICHY
MO3UTUBHY Ljto BiTaMiHiB E i C Ha SKiCHI NOKa3HUK/ criepmm
GapaHiB [6, 19]. KomnnekcHe 3actocyBaHHs BiTamiHiB A, D;
Ta E 3abe3nedye nigBuLLEHHST 3aranbHOI PE3NCTEHTHOCTI
opraHiamy TBapuH, MOKPALLEHHS1 CTaHy iXHbOro 300poB’d
Ta penpogyKTmBHoI coyHKLii. Poni LiHKy y penpogyKTuBHiIn
dyHKUIT NprCBAYeHO Garato JocnimpkeHb. 3okpema, LUMpo-
KO BUCBITMEHO BU3HaYarbHy porib LibOro MikpoenemeHTa
y dbepTunbHOCTI camuis [2, 5, 15]. Takox BCTaHOBMEHO
epeKTMBHICTb 3rogoByBaHHS OpraHiYHNX (PopM LIMHKY [7]
i ioro komOiHaLii 3 GionorivYHO aKTUBHUMM pevoBmHamm [10]
3 NMO3UTMBHOIO AI€I0 HA CUHTE3 TECTOCTEPOHY, CTaTeBY
aKTUBHICTb i AKICHI NOKa3HMKKN cnepmu GapaHiB.

AHani3 pesynbsratis npoBeaeHuX AOChimKeHb NigTBep-
KY€ NO3NTMBHY A0 3roA0ByBaHHS GapaHam finocoMarb-
Hoi JobaBky 3 BiTamiHamm A, Ds, E, C Ta LIMHKY [TIHOKOHaTOM
y nepiog, cTaTeBoro CNOKOK Ha reMaTorioriyHi MOKasHUKW.
3okpema, BCTAHOBIEHO CYTTEBE 3POCTaHHsI KOHLEHTpaLyji
remorrno0iHy, BMICTy eputpouumTiB, TpPOMOOLMTIB Ta reMaro-
KPUTY Ha hOHI 3HMXKEHHSA BMICTY nenkoumTis. Lie moxe
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BKa3yBaTW Ha NOCUIIEHHSA OOMIHHMX NPOLECIB Ta iHTEH-
cudikaLlito 3aXMCHUX CUN B OpraHiaMi GapaHis-nnigHuKiB.
CBig4eHHsAM No3UTUBHOI Aji KOMMOHEHTIB NinocoMarnbHOl
[00aBku € 3Ha4He 30iMblUeHHs 06’eMy eskynaTy GapaHis
Ta KinbKOCTi CNepMiiB y HBOMY, @ TaKOX 3POCTaHHS KUTTE-
30aTHOCTI cTaTeBuX KNiTWH. BogHouac BiporigHO 3HMXKY-
€TbCA BiJCOTOK CNEPMIIB 3 LMTONNa3MaTMIHUMKM Kpanmsi-
MU, LLIO BKa3ye Ha MO3UTUBHUIA BNIMB HA CriepmartoreHe3
3rogoByBaHHS BiTaMiHiB A, Ds, E, C Ta rmiokoHaTy LIMHKY
y goi3ionoriyHo obrpyHTOBaHUX CNiBBiAHOLLEHHSIX.

Takmum YMHOM, NoeaHaHHSA BiTamiHiB A, D3, E Ta C
3 LUMHKOM [TIIOKOHaTOM Y CcKnafi ninocomanbsHOl eMynbCil
3abe3nevye NPOnoHroBaHWI eqhekT, 3axuLLae aitodi pe-
YOBMWHMU Mif, Yac NPOXOMKEHHS X Yepes3 TpaBHUIN TPaKT,
aKTuBi3ye BiATBOPIOBarbHY hyHKLjlo GapaHiB sik 6e3no-
CepeaHIo Aito LMHKY TTIOKOHATY Ha CUHTE3 TECTOCTEPOHY,
TakK i onocepeaKkoBaHO — Yepes CTUMYNALL rinoTanamo-
rinocpizapHoi cnctemum BitamiHamun A, Ds;, E, a Takox
CUHTE3 CTepoigHMX ropmoHiB BiTamiHom C. Lle noaso-
nsie oTpumyBaTy Big H6apaHis-nnigHMKIB Cnepmy BUCOKOI
AKOCTi y Nepiog CTaTeBoro CroKoto i 3abe3ne4nTu nnigHe
OCiMEHiHHS BiBLLEMATOK.

BucHoBKu

1. 3rogoByBaHHs 6apaHaM-nnigHMKaM y nepioa cta-
TEBOro CMoKO NinocoMarbHOI BiTaMiHHO-MiHepanbHOT
nobaBku BNpogoBx 45 gib nigBuLLye remaTonorivHi
noKasHMKW: BMICT epuTpoumTie — Ha 30,8% (P<0,01),
KOHUEeHTpaLito remornobiHy — Ha 33,2% (P<0,001),
BMicT TpombouunTiB — Ha 23,4% (P<0,05) Ta remaTto-
Kput — Ha 13,5%. BogHo4vac epuTpoumTapHi iHaekcu
(MCV, MCH 1a MCHC) y kpoBi 6apaHiB 3pocnu — Bia-
noeigHo, Ha 9,8; 10,8 Ta 4,7%.

2. [lopaBaHHA A0 Cknagy OCHOBHOTO paLlioHy 6apaHam-
nnigHMKam ninocomMarnbHol eMynbcii 3 BiTamiHamu A, D,
E, C Ta UMHKOM [TIOKOHaTOM MPM3BENO A0 36iMbLUeHHSs
Ha 17,6% (P<0,05) o6’emy esikynsaTy, Ha 8,2% (P<0,01) —
KOHLIeHTpaLii cnepmiiB i Ha 27,4% (P<0,05) — 3aranbHoi
KINMbKOCTi CnepMiiB B esIKyNnsiTi y nepiog, CTaTEBOTO CrOKOHO.

3. KoMnoHeHTH ninocoMansHoi BiTaMiHHO-MiHEparnb-
Hoi po6aBku 3abe3neunnm 36inbLweHHs Ha 7,3% (P<0,05)
KinbKoCTi cnepmiiB 3 NPSIMOMIHINHO-NOCTYNanbHUM PyXOM
y nepiof, CTaTeEBOrO CMOKOH0, a TaKOX 3HDKEHHS! BiACOTKa
Heapinmx crnepmiieB — Ha 37,1% (P<0,001) ameHLwwmnacs
YyacTKa cnepmiiB 3 LMTONNasmMaTUYHUMM KpannsaMu.
BogHouac KinbKicTb AereHepoBaHUX cTaTeBUX KNIiTUH
3MmeHwunacsa Ha 45,3% (P<0,05).

MepcnekTuBM noganbLINX AOCAIAXKEeHb

MoganbLui gocnimkeHHs byayTe CkepoBaHi Ha 3'Acy-
BaHH4A Ail NiNnocoMarnbHOro BiTaMiHHO-MIHEParIbHOMo npe-
napary Ha bioximMiyHi mapameTpu Kposi GapaHiB, 3annig-
HIOBasnbHY 30aTHICTb CNEPMIIB Ta iX aHTUOKCUAAHTHUN
3aXUCT y nepiof cTaTeBoro CroKoko.
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Hematological indicators and sperm quality of rams during the sexual rest period

when fed a liposomal vitamin and mineral supplement

O. M. Sharan, V. Yu. Stefanyk
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Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies Lviv,

50 Pekarska str., Lviv, 79010, Ukraine

The aim of the work was to investigate the effect of feeding a liposomal vitamin and mineral supplement during the period of sexual rest on

hematological indicators and quality of ram sperm. The experiment was conducted at the PE “Kogut BM” in Horodotsky district, Lviv region, on
12 clinically healthy Texel rams, aged 2—4 years, during the period of sexual rest (March-May). Animals were divided into two groups — control
and experimental, 6 animals per group. The control rams received the basic diet containing hay, corn silage, and compound feed. For 45 days,
the sheep of the experimental group were individually added to the combined feed a feed additive containing vitamins A, D;, E, C and zinc glu-
conate in the form of a liposomal emulsion. At the beginning and at the end of feeding, we took blood samples, in which hematological indicators
were determined. After the end of supplement feeding, ejaculates were collected twice a week in doublets for three weeks. Physiological indica-
tors of ejaculate quality (volume, sperm concentration, percentage of live sperm, as well as sperm viability, morphological disorders and percent-
age of degenerative sperm) were determined using the CASA computerized system. It was established that feeding liposomal vitamin-mineral
supplements to rams during the period of sexual rest improves hematological indicators: the content of erythrocytes, hemoglobin, platelets and
hematocrit increase significantly (P<0.05-0.001) while the content of leukocytes decreases by 24.2% (P<0.05). Accordingly, the erythrocyte
indices of the blood of experimental breeding rams were higher than those of control animals. Feeding rams with a liposomal vitamin and mineral
supplement ensured an increase in ejaculate volume by 17.6% (P<0.05), sperm concentration (P<0.01), their viability, as well as a decrease in
the number of immature (P<0.001) and degenerated (P<0.05) sperm. Higher quality indicators of ejaculates of rams under the influence
of vitamins A, Ds, E, C and zinc gluconate indicate the possibility of obtaining sperm from breeding rams during the period of sexual rest.

Key words: vitamin and mineral supplement, liposomal emulsion, ram, hematological indicators, sperm, survival, fertilizing ca-
pacity, period of sexual rest
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XpomocomMHa HecTabiNbHICTb YNCTONOPOAHUX | KpOCOpeaHMX KOpiB

MOJIOYHOIO HanpsAMy NPOAYKTUBHOCTI

B. B. Asiuytok’, J1. @. Cmapody6’, T. M. [JumaHs?

valentynadzitsiuk@gmail.com

"IHCTUTYT po3BeaeHHs i reHeTukn TBapuH imeHi M. B. 3ybus HAAH,

Byn. MNorpebHsika, 1, c. YybuHcbke, Bopucninbcbkuii p-H, Knicbka obn., YkpaiHa

2binouepKiBCbKUIA HaLioOHaNbHWI arpapHUin yHIBEPCUTET,
nn. CobopHa, 8/1, m. bina Llepksa, Kuiscbka 06n., 09117, YkpaiHa

BuviknapgeHo pesyrnsrati ocrigpKeHb MIHIMBOCTI KapioTUMNOBUX O3HAK YMCTOMOPOOHMX i KPOC-

BpenHMX KOpIB MOMOYHOTO HaNPsiMy NPOAYKTMBHOCTI. MaTtepianom Ans [ocnimKeHb CriyryBanm npoou
nepuepinHoi KPOBI YMCTOMOPOAHNX KOPIB-MEPBICTOK YKpaTHCLKOI YePBOHO-PABOI MOMOYHOI i yKpa-
THCBKOT YOpPHO-PsA60i MOMOYHOI NOpIa, a TakoX KpocOpeaHUX KopiB, OTPUMAHMX Bif CXPELLYBaHHS
KOpIB YKPaiHCbKOI YepBOHO-PABOT MOMOYHOI nopoay 3 Byrasmm moHGenbsipackkoi (AN «Ar «Hueax»
IHCTUTYTY po3BedeHHs i reHeTukn TBapuH imeHi M. B. 3ybus HAAH»). MpurotyBaHHA LMTOreHeTnY-
HWX Npenaparis, aHani3 Mopdororil, ineHTVdiIKaLito | knacudikaLito abepaLin XpoOMOCOM 34iCHIOBa-
N1 3a 3aranbHOMPUAHATMM METOAMKaMW. AHari3 KMiTMH NpoBoaMIn nig, MiKpockonom Axiostar plus
(Carl Zeiss, HimevunHa) 3 imepcinHum 36inbLueHHsm y 1000 pasiB Ta mikpodboTorpadysanu. B ycix
OOCTiIMKEHHSIX SIK MapaMeTpy XPOMOCOMHOI HECTaOINbHOCTI BU3HaYanm 4actoty abepaHTHUX MeTa-
a3 i cnekTp XpOMOCOMHIMX abepallii. BpaxoByBanu 03Haku: 4acTOTV aHEeYMOIgHMX i NOMiNMoigHUX
KMITUH, KINITWH i3 NepeayacHnM PO3XOMKEHHSIM LIEHTPOMEPHUX parioHiB xpomocom (MPLIX), kniTuH
3i CTPYKTYpHUMYM abepaLisMm XpoMocoM (po3puBK, hparMeHTH i acouiaLlii HErOMOIOMYHNX XPOMO-
com). Y pesynbrarti aHanisy KapioTunis KOpiB-NepBiCTOK YUCTOMOPOQHONO | KPOCOPEOHOro NOXOMKEHHS
BCTaHOBIEHO, LLIO YacTKa AMNIOIgHUX KIITUH Y HOPMi CTaHOBWTL B cepenHboMy 85%; peLuTa, Maibke
15% — comaTuyHi KNITWHM i3 YMCTIOBUMMU | CTPYKTYPHUMKM aHOManisiMn. Y KpocOpeaHnx Kopis BCTa-
HOBIeHo BiporiaHo BuLLi Yactotn (P<0,001) aHeynnoigHux (y nisTopa pasu), noninnoigHux (Ha 27%),
CTPYKTYpHMX abepaLinn xpomocom (Ha 20%) NOPIBHSAHO 3 YNCTOMOPOAHNMM KOPOBaMU YKPATHCBKUX
YePBOHO-PSBOI | HOPHO-PABOT MONMOYHKMX Mopif,. KniTyH, LLO MICTATb XpPOMOCOMM 3 po3prBamMu i doparvieH-
Tamu, Ha 15-20% GinbLLe BUSBUNM TEX Y MOMICHMX NEPBICTOK. PesynsraTii LIUTOreHEeTUYHOMo AOCHiMKEH-
HS1 BKa3yHoTb Ha BirbLUIy XpOMOCOMHY HECTaBINBHICTL KPOCOPEOHNX KOPIB MOPIBHSIHO 3 YACTOMNOPOAHUMM.
OgHieto i3 NpyYnH LBOro siBKLLA MOXe OyTi BNMMB METOAIB PO3BEAEHHS, 30KpeMa KpOCOPUANHT.

KnrouoBi cnoBa: 4icTonopoaHi i KpocOpeaHi KOpoBM, LUTOreHETUYHI OOCTiIAKEHHS,
KapioTun, abepauii XpOMOCOM, XpPOMOCOMHa HeCTabinbHICTb

LinToreHeTuyHi focnigXeHHA [O3BONSATL NOAW-
BUTUCb Ha FEHOM Y LifTOMY: BUSIBUTU YNCIIO XPOMOCOM
i onucaTtn ix mopdponorito, giarHocTyBaT HebaxaHi
abepaluii i piBEHb XPOMOCOMHOI HECTabINbHOCTI, KNI
€ YNHHMKOM MPUPOAHOT MIHNMBOCTi. XPOMOCOMHA He-
cTabinbHicTb abo HecneuundiYHi NoOpyLIEeHHs Kapio-
TMNY — Le TUN HecTabinbHOCTI reHOMY, Lo OXOMME
3MiHM reHEeTMYHOT iHhopMaLii Ha piBHI xpomocom [1].
XpomocoMHa HecTabinbHiCTb TpannaeTbcs B Oyab-
SIKOMY OpraHiami, HaBiTb, Y reHETUYHO 300POBUX TBA-
PWH i B HEBEMWKIN KiNbKOCTI HE CNPUYMHIOE MOpPYLUEHD
iX XKMTTeQianbHOCTI [6]. Benvka KinbkicTb XpOMOCOM-

The Animal Biology, 2022, vol. 24, no. 4

HUX aHOManin CBIAYUTE NPO MOPYLUEHHSA FEHETUYHOTO
anapary, Wo np13BoauTb 40 30010 PenpoayKTUBHOI
i NPOAYKTUBHOT PYHKLiT TBAPUHU, @ TaKOX MoXe ByTu
NPUYNHOK XBOPOD UM heHOTMNOBUX 3MiH.

XpoMOCOMHa HecTabinbHICTL MOXxe ByTn HacnigKoMm
K NPUPOAHOT MIHMIMBOCTI, TaK i BNSIMBY €KOMNOri4YHUX
UYMHHUWKIB — TaKuX, SIK pagiauinHe Yun XiMiYHe ypaXKeHHs,
HasIBHICTb MapasuTiB B OpraHiami, aHTMBIoTMKN, Bipycu
4n BakUMHM [2]. Y niTepaTtypi € NOBIAOMINEHHS NPO BU-
COKWUIA piBEHb XPOMOCOMHOI HECTabIiNbHOCTI Y BUCOKO-
NPOOYKTUBHUX TBAPWH SIK YacTUHM NOCUIIEHOIO MeTa-
Boniamy Ha kniTMHHOMY piBHi [10].
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3okpema, TpMBaloTb AUCKYCIT 3 NpuBoAY BNNMBY
METOAIB PO3BEAEHHS CifbCbKOrocnoAapChkux TBapyiH
Ha cTabinbHicTb ix kapiotuny [9]. OgHak aoci we 3a-
MAMLWIAITLCS HEAOCTAaTHBO BUBYEHUMW LUTOTEHETUYHI
XapaKTepUCTMKM OCOOUH, 3aryyYeHnx A0 CenekuinHo-
ro npowecy, 3oKkpema Ao MiXKBMAOBOrO i MiXKNOPOAHOro
CXpeLLyBaHHs.

Y 3B'A3KYy 3 UMM, aKTyanbHUMU € OCHIOXKEHHS UUTO-
FEeHETUYHOI CTPYKTYPU TBApUH, OTPUMaHWX B pesynbrari
Pi3HMX CeneKUiHNX MeTogiB, 30KpeMa KpocopuanHry.

MaTtepianu i meToaun

HocnigxeHHa nposenu y BigAini reHeTuku i 6io-
TEXHOSOrii TBAPWUH IHCTUTYTY pO3BEOEHHS | TEHETUKN
TBapwH imeHi M. B. 3ybus HAAH ta y AN «4I «HuBa»
LbOro X IHCTUTYTY.

Martepianom ang gocnimxeHb nepudepinHoi KpoBi
YNCTOMOPOAHUX KOPIB-NEPBICTOK YKPATHCHKOT YEPBOHO-
psi6oi MonoyHoi (YYePM) i ykpaiHcbkoi YopHO-psidol Morod-
Hoi (YYPM) nopig, a Takox KpocopeaHux KopiB, OTPUMaHMX
Bij CXpeLLyBaHHS KOpIB YKpaiHCLOi YepBOHO-pS0O0i MOroY-
HoI nopoam 3 Byrasammn moH6enbapacekoi (YHePMxM).

[ns npurotyBaHHa nNpenaparis XpOMOCOM LirbHY Be-
HO3HY KPOB KynbTMBYBanu Bnpogosx 48 roanH 3a Temne-
patypu +37°C y cepegoBuLli RPMI 1640 (Sigma, CLLA)
3 pogaBaHHam 0,1 mn/mn OIA (itoremarnoTUHUH,
Sigma, CLWA) i 15% emBpioHanbHoi Tens4oi CUpoBaTKM.
3a ABi roavHM A0 3aKiHYEHHS TEPMiHY KynsTUBYBaHHS ANst
NPUNMHEHHS OiNEHHS KIiTUH BHOCUI KONXiumH (Serva,
Himeuunna). LleHTpudpyrysaHHAM oTpumyBanu ocaj
KNiTWH, SKMA 06pobnsanu rinoToHiYHUM posvmHom KCl
(0,075 M) Bnpogoex 20 xB. PikcaLito KNiTUH 3jNCHIOBaNM
Y TPbOX 3MiHaxX CyMiLLi METaHOM-OLTOBOI KACMNOTK Y CriB-
BigHoLweHHi 3:1. OTpmaHy B OCTaHHil nopuii doikcatopa

Tabn. LintoreHeTMYHi NOKa3HMKM YNCTOMOPOAHUX | KpOCOpeaHNX Kopis

Table. Cytogenetic indicators of purebred and crossbred cows

KMITUHHY CycneHsito 6axaHoi ryCTUHU KpannsMm HaHo-
CWITM Ha OXONOXXEHe 3BOIOXKEHE NMpeaMeTHE CKIO.

[nsa pyTuHHoro ¢papbyBaHHS XPOMOCOM BUKOPUC-
ToByBanu 2%-Hun posyuH lNmsa (Merk, HimeuyumHa).
AHani3 metadas nposogunu nig Mmikpockonom Axiostar
plus (Carl Zeiss, Hime4unHa) 3 iMepCiiHM 30irbLUEHHAM
y 1000 pasis Ta coTorpadysanu.

CratnctnyHy o6pobKy ekcrnepmMeHTanbHUX 4aHnX
3aincHioBanu 3a gonomoroto Microsoft Office Excel 2003.

Pe3ynbrat 1 06roBopeHHs

Y pesynbrati aHanidy KapioTunis KopiB-nepBiCTOK
YNCTOMOPOAHOIO | KPOCOPEOHOro NOXOAXKEHHSI BCTAHOB-
TNEHO, L0 YacTka OUMIOIQHMX KIiTUH Y HOPMI (Y BENWKOI
poratoi xynobu Hopmoto € 2n=60, XY; 2n=60, XX) cta-
HOBUTb B cepeaHbomy 85%. Pelwuta, manxe 15% — co-
MaTUYHI KNiITUHU 3 PiI3HUMU MOPYLUEHHSIMMW Y KapioTuni:
3i 3MiHOIO YKCITa XPOMOCOM YU CTPYKTYPHUMM abepaLisiviu.
AHanis npenapartiB XpOMOCOM Y JOCHIIKEHUX TBApUH
BMSIBMB aHeynmnoigHi, NoNinnoigHi KNiTUHW, CTPYKTYPHI
MOpPYLLEHHSA XPOMOCOM Yy BUIMAAI po3puBiB, Npobinis
i dparmeHTiB, acouiaLii HeroMonoriYHMX XPOMOCOM,
a TaKoX YaCTKY KITiTUH i3 NnepeayacHUM PO3XOKEHHSIM
LEHTPOMEPHMX panoHIB XPOMOCOM, TOBTO i3 HECUHXPOH-
HicTo MiToTMYHOro noginy (MPLX) (Tabn.).

AHeynnoigHi KNITYHW TPannsATLCA 3 PI3HOK YaCTOTO
Y TBAPVH YCiX AOCTMpKEHUX rpyn. Y cKragj aHeynnoigHux
KNiTWH riNONMoiaHi i rinepnnoigHi KNiTMHN BUABUIN NpK-
OrNM3HO 3 OAHAKOBOH) KINTbKICTHO, TOBTO Y LibOMY AOCTTiIKEH-
Hi aHeynnoifis € iCTUHHOD, a He pe3yrnsTaToM METOANYHMX
OrpixiB y NpUroTyBaHHi Npenaparis XpomMocoM. HanbinbLue
aHeynmnoiaHUX KMiTuH 3adikCoBaHO y KpocOpeaHWX nep-
BicTok — 17,52%, Wwo y nisTopa pasu sule (P<0,001), Hix
y kopiB Y4ePM i Y4PM — 12,84 i 11,53% BignosigHo.

Moka3Huk Mopopa / Breed

PEEEET Y4YePM YYPM YYePMxM
Kinbkictb TBapuH / Number of animals 30 30 30
KinbkicTb pocnimxkeHnx metadas / The number of investigated metaphases 950 900 925
Bcboro abepaHTHux knituH / Total aberrant cells, % 16,5+0,21** 17,0+0,09 25,8+0,13**
UacToTa reHoMHuX aBepaLiiit, % aHeynnoigisi / aneuploidy 12,84+0,17 11,53+0,20 17,5240,12
Frequency of genomic aberrations, % noninnoigis / polyploidy 2,02+0,09 2,50+0,22 3,40+0,07
UacToTa XpoMocoMHIx abepaiiii, % po3puBu / chromosome breaks 2,40+0,28 3,12+0,90 3,36+0,12
Frequency of chromosomal aberrations, % 4,2 rmenmu / fragments 2,25+0,98* 2,600,050 3,05+0,80*
Acouiauii xpomocom / Associations of chromosomes - - 3,35+0,07
KniTnHm i3 nepegyacHnM po3xXOmKEHHSIM LLEHTPOMEPHMX PaNoHIB XPOMOCOM 3184015 247017 6.82+0.39

Cells with premature separation of centromeric regions of chromosomes

lpumimka. * — P<0,05, ** — P<0,01, *** — P<0,001.
Note. * — P<0.05, ** — P<0.01, *** — P<0.001.
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Y kpocbpeaHux Kopie BUSBMEHO MiABULLEHWI PiBEHb
noninnoigHux knituH — 3,40%, sikmii Ha 27% nepeBa-
ae aHanoriYHMM NoKasHUK y YMCTOMOPOOHMX OCOOMH
nopig Y4ePM i YUPM, i usa pisHMusa € cTaTUCTUYHO 3Ha-
yywoto (P<0,001). B nyni noninnoigHmX KNiTMH BUSBIEHO
B OCHOBHOMY TETPannoigun i HEBENUKY KinbKiCTb TpU-
nnoigis. MNpu UbOMY YaCTOTK aHeyNNoIAHUX i Noninoia-
HUX KMiTKH y kopiB Y4ePM i YUYPM npakTnyHo He Bia-
pisHANMCh. Ller nokasHuk, Ha Hally AyMKy, NOB’A3aHui
3 EHepriel0 poCTy TBapWH, a HE 3 MOLLKOPKEHHAM ana-
paTy cerperaLii XxpoMOCOM, SIK BBaXatTb OKpeMi JO-
cnigHuvky [3]. Lie nigTBepmKytoTh | pesynsrati UToreHe-
TUYHUX AOCHILXKEHb iHWNX BYEHUX, SKi CBigYaTb Npo
acouiaLiro noninnoigii i3 pereHepauieto i PyHKUIOHaNBHO
AKTMBHICTIO OpraHiB i TKaHWH y TBapuH [4].

Y TBapVviH yCix AOCAIOKEHUX rPyn BUSIBNEHO CTPYK-
TypHi abepauii xpomocom, cepep, SKux — po3puBn,
dparMeHTH i acouiauii HeromonoriYHUX XpOMOCOM.
KniTuH, sKi MicTATb XpOMOCOMMU i3 po3puBamu i dopar-
MeHTamu, BuaBunu Ha 15-20% GinbLie y nomicHmux
TBapPWH MOPIBHAHO 3 YNCTOMOPOSHUMM.

IHdbopmaTmBHUM € nokasHuK MPLLX, skuin xapakte-
pY3ye CUHXPOHI3aLito Y 4aCOBOMY BUMIPi MITOTUMHNX
NpoLeciB i HarnNsa4Ho iNCTPyE NpoLecK, NoB’aA3aHi 3i
cTabinbHIiCTIO aapa y pisHWUX TBapwuH. Pesynsratn aHa-
ni3y nokasanu 3Ha4yHo BinbLUy KiNbKIiCTb KMiTUH 3 He-
CUMHXPOHHICTIO MITOTUYHOIO NoAiny y Kopis, OTpUMaHMX
BHACMigOK MPKMOPOAHOIO CXpeLlyBaHHS.

JocnimkeHHs XpOMOCOMHOI HECTaBINBbHOCTI CirbChKO-
roCnoAapCbkUX TBapWH 3a Pi3HUX CeneKUinHUX npuno-
MiB, NpOBeAEHI iHLWMMW JOCNiAHUKaMK, NiOTBEPOXKY-
l0Tb BMMMB METOAiB pO3BEAEHHS, 30Kpema iHOpuanHry
i KPOCOPUAWHIY, Ha iXHI reHom [7, 8]. IHwWi gocnigHuku
apryMeHTOBaHO JOBOAATD, LLO CENeKLiiHi Metoam Bnnu-
BalOTb Ha NPOsIB aHeynnoiAil i noninnoigii, i, MOXnuBeo,
i Ha iHWIi kapioTMnoBsi o3Haku [9]. BoHu BBaxaloTh, O
00 FeHOMHMX MyTaLil TBapWUH MOXYTb MPU3BECTU MEBHI
MEeTOAM po3BefdeHHSs!, 30Kpema 3 iHbpeaHicTio TBapuH
MOB’A3YH0Tb NIABULLEHHST YAaCTKM aHEeYNIOIgHMX KITiTUH.

MeToau po3BeaeHHs TBapUH, SIK BBaXatOoTb OKPEMi
pocnigHuky [5], NpM3BoaATb TaKoX i A0 CTPYKTYPHUX
XPOMOCOMHMX abepauirt y notomkie. OTprMaHi BHacri-
[OOK Pi3HMX BapiaHTiB CXpeLlyBaHb TBApUHW, SKi MaloTb
HopMarbHWUI PEHOTUM, MOXYTb OYTU FOMO3UTOTHUMMU
3a HeneTanbHUMU iHBEPCIAMU. Y TaknxX TBapWH 3MiHIO-
€TbCS MOCNIAOBHICTb 34ENJIEHHSA reHiB, arne KoH'torauis
XpOMOCOM i noganslua pekoMbiHauig BigbyBaeTbca
HOpMarbHO.

Bigomo, Lo 3a KpocOpuanHry Sk cenekuinHoro me-
TOAYy PO3BEAEHHS BHACMIAOK reTepo3ncy pearnisyoTbCs
KpaLLli O3HaKM XXMUTTE30ATHOCTI i NPOAYKTUBHOCTI Y ribpu-
[iB NOPIBHSAHO 3 BaTbKIBCbKUMKU hopMaMu. [eHETUYHOO
OCHOBOIO rETEPO3UCY € piske 30iNbLUEHHS Y NOTOMKIB re-
TEPO3UrOTHOCTI, siKa YTBOPIOETLCA Mif Yac CXPeLLyBaHHS
nopia, Aanekmx 3a NOXOMKEHHSAM i BiAMiHHMX 3@ reHOGOH-
AoM. Ha untoreHeTn4HOMY piBHi Lie MOXe NPOSIBASTUCH
SIK NEBHUI PiBEHb XPOMOCOMHOI HECTabINbLHOCTI, Lo nia-
TBEPMAYKYIOTb OTPUMAHI HamMW pe3ynbsTaT AOCHIXKEHb.
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IHginceki gocnigHuku 3 University of Hyde Rabad,
NPOBIBLUM AeTanbHWUIA KapioOMETPUYHMIA aHani3 ABOX rpyn
ByraiB (nomicen o)KepcenchbKol | FONLWTUHCLKOI Nopig, 3 iH-
LWMMK Nopodamn), BUSIBUIM KapiornoriyHi 0cobrnmBocCTi
NOMICHMX TBapWH. XpOMOCOMM MOMICHUX i YACTOMNOPOa-
HWX TBapWH Pi3HUINCS 3a BIQHOCHOK JOBXMHOM i ChiB-
BiHOLLEHHSIM JOBXWUH NieYei ctateBmx XpoMocom [8].

IcHye oymKa, WO CXpeLLyBaHHSA TBapWH, HaBiTb CMo-
pigHeHnX nopig, ane oTpMMaHux 3a PisHNX CenekLinHNX
CUCTEM Y Pi3HMX EKOMOTiYHNX YMOBAX, NPU3BOAMTL A0
[JeKoHcorigauii cnagkoBOCTi | pyyHyBaHHS reHHWX afan-
TUBHUKX Komrnekcis [11]. Ll aBTopm y BUBYEHHI noninnoi-
4ii y TBapuH BenuKoi poraToi xygobu repedopachbkoi
nopoauv BUSIBUNMK ii 38’A30K 3 MeToaoM niabopy 6aTbkis-
CbKuX nap. HanmeHLy nnoigHicTb cnocTtepiranu B rpyni
TpunopoaHux nomicen (5,2%) i B TBApuH, OTPUMaHUX
y pesynbrari niHinHoro kpocy (6,5%). ABTopu npunyc-
KatoTb, LLO Lie MOSICHIETLCS BMIMBOM MiXXMOPOOHOMO
i BHYTPILUHBOMOPOAHOrO reteposuncy. [leLo B1LLo €
NnoigHicTb B iHOpeaHux TBapwH (7,3%), HAMHWKYO —
y rpyni YynctonopogHux repedopais.

JouinbHo B3ATM 40 yBaruy, WO nig Yac CTBOPEHHS
cKrnagHux 6araToKOMMOHEHTHUX Nopig TBApWH LMTore-
HEeTWYHi 0cobNMBOCTI (SIK iHAMBIAQYarbHI, TaK i NOPOAHI)
30aTHi BUKOHYBaTK POrb FEHETUYHNX MapKepiB. 3aBasku
OOCNIIKEHHSAM SiAE€PHUX CTPYKTYP COMAaTUYHUX KNiTWH
MOXHa OLHWUTK CTaH CNagKoBOro anapary TBapUHHOrO
OpraHiamy 3 ornsgy Ha pisHy NPoayKTUBHICTb, BUSIBUTU
MeXaHi3aMu, Lo NPU3BOAATb 40 3HKEHHS MPOAYKTUB-
HOCTI, SKa 4acTO CYynpOBOAXKYE IHTEHCUBHY CenekL,ito
33 iHWMMW NOKasHUKaMW, i YCYHYT1 npuunHu. 3a gono-
MOTO0 LIUTOrEHETUYHMX METOLIB MOXXHA BUSBUTU HOBI
nxxepena reHeTUYHOI MIHNMBOCTI, i, HanNBa)knNueiLLe,
He AONYCTUTU NOLUMPEHHS LLIKIATMBUX XPOMOCOMHMX
abepauii y nonynsuisx TBapuH.
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LbOro siBMLLA MOXe OyTu BNANB METOAIB PO3BEAEHHS,
30Kpema KpocopuaunHr.
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Chromosomal instability of purebred and crossbred dairy cows
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The article presents the results of research on the karyotype characteristics variability in purebred and crossbred dairy cows.
The material for the research was peripheral blood samples of purebred firstborn cows of the Ukrainian red-spotted dairy and Ukrainian
black-spotted dairy breeds, as well as crossbred cows obtained from crossing Ukrainian red-spotted with Montbeliard bulls (DG “Nyva”
SE of the Institute of Animal Breeding and Genetics named after M. V. Zubets NAAS. Preparation of cytogenetic preparations, analysis of
morphology, identification and classification of chromosome aberrations were carried out according to generally accepted methods.
We performed cell analysis with the Axiostar plus microscope (Carl Zeiss, Germany) under immersion magnification of 1000 times and took
microphotographs. In all studies, the frequency of aberrant metaphases and the spectrum of chromosomal aberrations were determined
as parameters of chromosomal instability. The following signs were taken into account: the frequency of aneuploid and polyploid cells, cells
with premature separation of the centromeric regions of chromosomes (CRC), cells with structural aberrations of chromosomes (breaks,
fragments and associations of non-homologous chromosomes). As a result of the analysis of karyotypes of firstborn cows of purebred
and crossbred origin, it was established that the proportion of diploid cells in the norm is on average 85%. The remaining almost 15% are
somatic cells with numerical and structural abnormalities. Crossbred cows have significantly higher frequencies (P<0.001) of aneuploid
(one and a half times), polyploid (by 27%), structural aberrations of chromosomes (by 20%) than in purebred cows of the Ukrainian red-
spotted and black-spotted dairy breeds. 15-20% more cells containing chromosomes with breaks and fragments were also found in
crossbred firstborns. The results of the cytogenetic study indicate greater chromosomal instability in crossbred cows compared to purebred cows.
One of the reasons for this phenomenon may be the influence of breeding methods, in particular crossbreeding.

Key words: purebred and crossbred cows, cytogenetic studies, karyotype, chromosome aberrations, chromosomal instability
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Bnnue Lavandula angustifolia Ha nokasHUKM OOMiHY pe4oBUH
i MOopchodyHKLiOHaNbHMM CTaH opraHiB LUypiB
Ha TNi BACOKOXUPOBOro pauioHy

M. O. Jlewosa, A. B. Onisp, B. B. Eesepm

lieshchova.m.o@dsau.dp.ua

[HINPOBCLKNI AepXXaBHWIN arpapHO-€KOHOMIYHWUIA YHIBEpPCUTET,
Byn. Cepris EcppemoBa, 25, m. Hinpo, 49009, YkpaiHa

PocnuHHi npenapatu, pekoMeHaoBaHi B cxeMax fikyBaHHsI NopyLleHb OOMiHY peqOBUH,
MatoTb BUCOKY €DEKTUBHICTb i MEHLL TOKCUYHI, Hi>XK XiMiYHO CUHTE30BaHi. PocnnHu poguHmn Lamia-
ceae, 30kpema Lavandula angustifolia, BigoMmi i LLMPOKO BUKOPUCTOBYIOTLCS B NiKyBaHHI Ta Npogoi-
nakTuui 6araTbox 3axXBOPHOBaHb NMOAMHM | TBapyH. Y 30-0060BOMY EKCEPUMEHTI HA MOAENbHUX
TBapuMHax BUBYEHO BNMMB CyxOi TpaBu Lavandula angustifolia Ha wBnakictb Habopy macw,
NMOKa3HWKN 0BMiHY PEYOBUH | MOPAOMYHKLIOHaNbHUI CTaH cepus, NereHb, NeYiHKM Ta HUPOK.
Ansa yporo cdhopmMoBaHo ABi rpynu 6innx nadopatopHux Lwypis (n=7), ski ynpogosx 30 gib cno-
XnBanu BUCOKOXMPOBUIA paLioH. [locnigHin rpyni fogatkoBo 3agasanu 5% cyxoi nogpibHeHo
Tpaeu L. angustifolia y cknagi pauioHy. TBapyH 3BaxyBanu, BUpaxoByBanu cepeaHbo00060Bui
npupicT macu Tina. o 3aBepLleHHi eKcnepyMeHTy BU3Hayanu 6ioxiMiyHi NOKasHMKKN KPOBI,
OLiHIOBanN” Makpo- Ta MIKpPOCKOMiYHI 3MiHW BHYTPILLHIX opraHis. BctaHoBUNK, WO JoAaBaHHsS 40
BMCOKOXMPOBOIo pauioHy L. angustifolia cnpnyMHANO NiaBULLIEHHS cepenHboa000BOro NpupoCTy
Macy Tira TBapuH, BiporigHe 36inbLUeHHSA abCOMTHOI Macy cepus | NEYiHKM MOPIBHSHO 3 KOHTPOIb-
HOHO rpynoto. I3 BioximMiYHMX NapaMeTpiB KPOBiI CYTTEBO NiABULLMINACS aKTUBHICTb Ny>HOI dhocda-
Tasu, a TaKOX PiBEHb 3araribHOrO XOr1IeCTEPONY i XONecTepony NinonpoTeifiB HU3bKOI LLINIbHOCTI.
BricokoxuvpoBuin paLlioH NPOBOKYBaB PO3BUTOK 3€PHUCTOI ANCTPOIT Y HUPKaX, 3ePHUCTOI | KUPO-
BOI gMCTpodii — y neviHui, a JogaBaHHA A0 pauioHy L. angustifolia He noninwunnu Len cTaH.

KnrouoBi cnoBa: Lavandula angustifolia, GioximMi4Hi MOKa3HWKW KPOBI, XONecTepor, renaro-

UMTK, TiICTOCTPYKTYpa, BUCOKOXMPOBA AieTa

MeTtaboniyHi 3axBOproBaHHA — Taki, Ik aucninigemis
i LlyKpoBUI OiabeT, € NonieTionorvyHUMM | XapaKTepuayHoTb-
€S NOEAHAHHAM reHETUYHOI CXMINBHOCTI | BANMBY (hakTopis
HaBKOMNMLLHLOIO CepeadoByLLa, 30Kpema GiETV Yn crnocoby
XUTTSA. 3 YacoMm Ui MeTaboniyHi NOpPYLLEHHS MOXYTb Crpu-
YMHUTU CYOMHHI YCKITagHEHHS, LLIO Mpu3sene 00 ANCAYHKLI
YKUTTEBO BAXKIMBMX OPraHiB i3 NeTanbHUM pesyrsraTtom Ym
CYTTEBUM 3HWXKEHHSAM SKOCTI XXUTTH. HuHi y dhapmakornorii
3anporoHOBaHO HW3KY NpenapariB, SKi YCMILLHO KOHTPOIHo-
I0Tb PiBEHb XOrecTepony i rMoKO3W B KPOB, NMpoTe iX 3acTo-
CyBaHHs1 4acCTo MOB’'A3aHe 3 CEPMO3HNMM NOBIYHMMM edoek-
Tamu. ToMy NoLUyK i po3pobka HOBUX Npenapartis, 0cob-
NIMBO MPUPOAHOIO MOXOKEHHS, A KpaLloro fikyBaHHS
MeTabornivHMX NopyLUeHb, € akTyansHumm [9, 13]. 3acto-
CyBaHHS1 JiKapCbKMX POCIIMH MOXe JoMoMorTi B 60poTh0i
3 OXKMPIHHAM Ta IHLUUMW NOPYLUEHHSIMU OOMIHHMX Npo-
Lecis, Np1 LbOMY 0COONUBY yBary npuBepTaloTb came
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pocnuHu poguHn Lamiaceae [18]. Y HaykoBili nitepatypi
BKa3aHO Mpo MO3UTMBHWIA BMSIMB aKTUBHWUX PEYOBWH pOC-
nNH poanHn Lamiaceae Ha 0OMiHHI npoueck [13, 16].
JlaBaHpa By3bkonucta (Lavandula angustifolia) — ue
GaraTopiyHa pocnuHa, siKy LUIMPOKO BUKOPUCTOBYHOTB Y is-
HWX ccpepax XnTTH. EkcnepumMeHTansHa chapmakororis
L. anqustifolia oxonntoe NpoTUCYAOMHY, CeAaTUBHY, NPOTH-
3anarbHy, aHTUMIKPOGHY, CNasmoniTUYHY Aito, 34aTHICTb
NpUrHivyBaTh LIeHTparnbHy HEPBOBY CUCTEMY, @ B KIiHIYHIN
hapmakororil po3rnaAatoTh T aHanreTyHy Aito Ta Brnvs
Ha cepLeBo-CyanHHy cuctemy [14]. Y HapoaHin meguumHI
L. angustifolia BUIKOPUCTOBYIOTb ANs MiKyBaHHS MirpeHi,
HeBpacTeHii, 3a cTpecy [13, 17, 22], cepueBO-CyaUHHMX
3axBOpoBaHb [25], oeskmx xBopob ce4oBoi cuctemu [6].
Takox npenapatu L. angustifolia nobpe cebe 3apekomeH-
AyBanu y MniKyBaHHI LLIKIDHUX 3aXBOPIOBaHb, peBMaTu3Mi,
Tpasmax [3, 4, 23]. barato NoBsigoMIeHb NPO NO3UTUBHUIA
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BnrvB L. angustifolia Ha cTaH HEPBOBOI cUCTEMUM (HACTPIR,
NnoBeaiHKy Ta CMPUAHATTS), LLIO BUKOPMCTOBYHOTD Mif, Yac
nikyBaHHA pi3HNX HEPBOBUX PO3naziB — eninencii, cTpe-
cy, AeMeHuii, xsopobu Anburerimepa [3].

Hu3sky HaykoBMX JOChiIKeHb NPUCBAYEHO BUBHEHHIO
hapmakonoriyHnx edpekTiB edpipHoi onii L. anqustifolia [3,
4,7, 14, 20, 24]. Y cucteMHOMY MeTa-aHanisi paHaoMmiso-
BaHWX KOHTPONbOBaHWX AOCHImKeHb eDEKTUBHOCTI 3aCTO-
cyBaHHA edipHoi onii L. angustifolia nokasaHo, Lo ii Bon-
XaHHS1 MOXe CYTTEBO 3HU3UTU PIBEHb TPUBOXHOCTI, NMpOTe
He BUSIBMEHO 3Ha4YHOTO eGPEeKTY LLIOAO 3HWKEHHS CUCTONIY-
HOro apTepianbHOro TMcky [6]. KomnoHeHTn edbipHOi onii
L. angustifolia matoTb iMyHOMOZAYIHOKOUi BMACTMBOCTI, NO-
CUNIoKUM charoLMTapHy akTUBHICTb Makpodharis CTOCOBHO
OakTepin [20]. BueHi [7] BKa3ytoTb, LLO MPOTUMIKpOOHa Ais
ecpipHoi onii L. angustifolia nos’sizaHa 3 ogHOYacHUM npu-
LWBMALEHHAM dharoumnTo3y M akTuBaLieto CTPUMYBaHHA
BHYTPILUHBOKNITUHHOT pennikavii 6akTepin, ki KynsTuBy-
Ban1cs B MOHOLIMTaX JIOAUHN Ta Bynn nonepeaHs0o 0bpo-
GneHi edipHotO onieto, a NoTiM iHdikoBaHi Staphylococcus
aureus. La ctumynsiuisi noegHyBanacs 3 eKCrpecieto reHis,
sKi 6epyTb y4acTb Y NPOAYKLT aKTUBHUX (DOPM OKCUTEHY.
Tomy aBTOpM 3pOBUNIN BUCHOBOK, LU0 edhipHa onia L. an-
gustifolia TOCYMIOE BPOMKEHUI IMYHHITET, CTUMYITIOHO4N
haroumTos i3 0OgHOYaCHUM NOM SKLIEHHAM nepebiry 3a-
nanbHOi peakLii, YaM nigTpumye i banaHcye 3aranbHy
iMmyHHY Bignosige [7]. Jocnigxxytoun piBHi IgA B CnnHi
BariTHMX XIHOK, AOCIiAHNKMA BCTAHOBWUIIU, LLLO apOMOTe-
paneBTMYHMI Macax 3 ecpipHoto onieto L. angustifolia
MOXXE 3HAYHO NMOCUINTU iIMYyHHY dpyHKLUitO [5]. CTaTCTUYHO
BiporiaHe 30inbLUEeHHS KiNbKOCTI NENKouMTIB i nimdouuTie
nepundepryHOi KPOoBI Nogen 3 pakoM MOIOYHOI 321031
BCTaHOBINEHO nif Yac 30-XBUNMHHOIO apoMoTepanesThy-
HOMo Macaxky ABivi Ha TWKOEHb NPOTAroM MICsLS i3 BUKO-
pycTaHHsM eddipHUX onil, 3okpema L. angustifolia [11].

Edbipra onisa L. angustifolia nposiBnse BupaxeHun
3HebontoBanbHUI eqeKT, 30KpeMa ii BOUXaHHS 3HIDKYE
cuny 60nbLOBOrO BiAYYTTA Y NicngonepaviiHim nepios
nicna BuganeHHs naxoBoi rpwi [1], BuaaneHHs nigHe-
BiHHMX MUrganuH y aiten [21], kKecapeBoro po3TUHY Yy no-
pogaink [19] Ta nig Yac NornoriB Y KiHOK [12], 3a OHKOMOMYHNX
3axBoptoBaHb [8] Ta nig yac remogianisy [2].

3 omAgy Ha WUPOKMA cnekTp hapMakonoriYHmX
edeKTiB Ik caMOi pOCNUHU, TaK i BUTOTOBIIEHUX Ha Ti
OCHOBI Npenaparis, METOK HALLIOro JocnigXeHHs 6yno
BUSIBNEHHA B €KCNEPUMEHTI BNUBY Cyxoi Tpasu L. an-
gustifolia Ha piBeHb OBMIHHKX NPOLECIB | MOPOdYHKLO-
HarnbHWIA CTaH BHYTPILLHIX OpraHiB LLYpiB, SKi cnoxusanu
pauioH 3 BUCOKUM BMICTOM XMPY.

MaTtepianu i meToaun

[MpoTokon JOCNiMKEHHS PO3MMAHYTUA | CXBaneHuin no-
KarnbHUM ETUYHMM KOMITETOM [JHINPOBCHKOMO AepXaBHOIM
arpapHo-eKOHOMIYHOTO YHiBepeuTeTty (M. [Hinpo, YkpaiHa).
[ns pocnimkeHHst cbopmMoBaHo ABi rpynu Binvx nadopa-
TOPHUKX LWypiB-camuiB macoto 150£20 r no cim TBapuH
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y rpyni (n=7). KoHTponbHa rpyna TBapuH oTpuMmyBana
BMCOKOXNPOBUI paLlioH, BUFOTOBSIEHNIA HA OCHOBI CTaH-
[apTHOro 3 AoaaBaHHAM 15% coHaLwHMKoBOI onil. [locniagHa
rpyna JOOaTKOBO A0 BUMCOKOXMPOBOTO paLioHy OTpUMyBa-
na 5% noapibHeHKX cyxvx Moroaux naroHis L. angustifolia.
Pocnuvhn 6ynu BupoLleHi B botaHiuHomMy cagy [Hinpoe-
CbKOro HaLioHanbLHoro yHisepcuteTty iMm. Oneca MoHyapa
(m. OHinpo, YkpaiHa). CyuBiTTa 3 naroHamu 36vpanu nig yac
LBITIHHA (NMMNEeHb) ABOPIYHUX KYLLIB, 3pi3anu KBiTKM pasom
3i ctebnvHoo 15-20 cm. PocnnHHy cMpoBrHY 3B'A3yBanm
nyykamm no 15—20 NaroHiB i CyLUMAM NPOTArOM M'ATK 4i6
y TEMHOMY CyXOMy MpUMILLEHHI 3a TemnepaTypm 25°C.
Cyxi cyuBiTTS1 3 NaroHamu nogpibHoBanu 6e3 TepMivHoI
06pobku i foaasany 4o KopMy AOCNIAHOT rpyni LWypiB nig
Yyac BUIOTOBIEHHS! rpaHyrt. OCHOBHI KOMMOHEHTW paLiioHy
(3epHO, M’sico-KicTKOBE BOPOLLIHO, MiHEPAITBHO-BITAMIHHWN
KOMMIIEKC) NoapibHIoBaNM B MITuHiI, 3MiLLyBarv, AogaBarnm
onito i BUrOTOBNANMU rpaHynn 3 podpaxyHky 4200 r ans
KOXHOI rpynu Ha Becb nepioa gocnigy (30 aHis). TeapuHm
Manu BifbHWIA JOCTYN OO KOpMY | BOAW. B ekcnepumeHTi
BpaxOByBaNy KinbKiCTb KOPMY | BOAM, CMOXUTUX KOXKHOIO
rpynoto 3a goby, i 3aranbHy KinbKiCTb 3a BeCb Nepiog 4o-
cnigy. 3a TBapuHaMu criocTepirany WoAeHHo, 38axyBanv
ix Ha nepwy i 30-y noby gocnigxeHHs. Po3paxoByBanu
3aranbHe 36inblUEeHHA Macy TBapuWH i LOAEHHWA NpupicT
»uBoi Macu. Ha 30-y ooby gocnigy npoBoamnm eBTaHasiio
TBaPWH Mig, HAPKO30M TOTarlbHUM KPOBOMYCKaHHSIM i3 cepLis.
Micns po3TUHY Bi3yarbHO OLHIOBANM CTaH BHYTPILLHIX
opraHiB, HasiBHICTb NatornoriYHmx 3miH. OpraHu (cepLe, ne-
yiHKa, nereHi, HAPKW) Bigbypanu, 3BaXKyBanu i N(poBoaMNN
rictonoriyHi gocnimkeHHs. LLimaTodkn opraHiB ikcysanu
y 10%-my BOOHOMY pO34MHI HEUTParbHOrO oopMariy,
3anveanu B napacdiH, BUroTOBNANM TOHKi (7 MKM) ricTo-
3pi3un, 3abapenoBan reMaToKCUIMiHOM i €03MHOM 3rigHO
3 3aranbHoNpunHATUMK MeToamnkamm [10, 15]. Mikpo-
npenapaTu BUBYanu nig CBiTNoOBUM Mikpockonom Leica
DM 1000, mikpodoTorpadii 3pobneHi 3a 4ONoMOror npo-
rpamu LAS V4.12. MNpobu kpoB.i ans GioxiMiyHnx gocni-
[PKeHb BigOupanu nig Yac eBTaHasii LWypiB. Y cupoBarj
KpoBi BU3Ha4anu BioxiMiuHi NokasHMKM — BMICT 3ararb-
Horo Girka, anbOyMmiHiB, rMOBYnNiHIB, CEYOBUHN, KPEATUHIHY,
Xonectepony, Tpyauunmileponis, xonectepony ninonpo-
TEIHIB HM3bKOI | BUCOKOI LLIINTBbHOCTI, aKTUBHICTb acrnapTar-
amiHoTpaHcdepasu, anaHiHaMiHoTpaHcdepasn, NyxHoI
doccpartasu, ramma-rmyTaminTpaHccepasy 3a JONOMOror
aBTOMaTU4HOro aHanisaropa Miura 200 (ITanist), Habopis
peareHTiB Spinreact S.A. (Icnanis), High Technology (CLLA),
PZ Cormay S.A. (Monbwwa).

OTpumaHi undpoBi AaHi aHanisyBanu 3a A0NOMOro
nporpamu Statistica 6.0 (StatSoft Inc., CLLA).

Pe3ynkTaTy 1 06roBOpeHHs

3a pesyrnsrataMmu 3BaKyBaHHS! LLYPIB Ha MOYATOK JOCHTi-
[y cepeniHsa Maca y KOHTPOrbHIl rpyni ctaHosuna 156,9,
y gocnigHin — 162,3 1. Yepes 30 aib ekcnepumeHTy maca
TBApWH KOHTPOIBLHOI rpynu 36inblumnaca Ha 13,4%, Togi
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Tabnuus 1. MNoka3Hukn macu Tina wypis (xxSD, n=7)
Table 1. Rats’ body weight parameters (x+SD, n=7)

Tabnuus 2. AGcontoTHa Maca BHYTPILLHIX opraHiB LypiB (x+SD, n=7)
Table 2. The absolute mass of rats’ internal organs (xtSD, n=7)

KoHTponbHa  [ocnigHa KoHTponbHa  [ocnigHa
MokasHuk / Parameter Control Experimental Moka3Huk / Parameter Control Experimental
\I\Illvag:a Ha nodatok gocniay, r 156,9+7,24 162,3+11,80 Cepue, r/ Heart, g 0,63+0,05  0,79+0,09"
eight in the beginning, g . —_— 1 745034 19340 55
. . ereHi, r/ Lungs, g , 7410, ,9310,
Maca Ha KiHell focniay, ¢ 177,942,91 220,6+£2547*
Weight in the end, g Mevinka, / Liver, g 7,26£0,39  9,360,53*
CepenHboa060BMiA NPUPICT, Mr/AeHb * .
Average daily weight gain, mg/day ~ (00%271 19432496 Hupkwm, 1 / Kidneys, g 0,65t0,07  0,70+0,08

lMpumimka. Y uin Ta HacTynHMx Tabnuusx * — P<0,05 nopiBHsiHO
3 KOHTpOneM.
Note. In this and the next tables * — P<0.05 compared to control.

AK LLypwW, SIKi JOAATKOBO CMOXMBanu cyxy Tpasy L. an-
gustifolia, Habpanu macy Ha 35,9%. CepenHb0a060BUiA
NPUPICT MacK y LWypiB, SKi CIOXMBaIM BUCOKOXNPOBUIA
paLioH, cTaHoBMB Y cepenHbomy 700 Mr Ha goby, Toaj sik
y TBApPWH Ha Tni 3rogoByBaHHs L. anqustifolia Le nokasHmkK
6yB 3Ha4HO BUWMM — 1943 mr Ha oOy (Tabn. 1).
AHarni3yto4m NokasHUK1 abCOMOTHOI Macy AEsIKNX BHY-
TPILLHIX opraHiB, 6a41mo, Lo y TBapWH AOCNIHOI rpynin
Ha kiHeupb gocnigy 6yna BiporigHO BULLOKO Maca cepust
(Ha 25,4%) i neviHkn (Ha 29%) NopiBHAHO 3 TBapUHaMm
KOHTpOrbHOI rpynun. Maca nereHb i HUpOK BiporigHo He Bif-
pi3HsNacs B TBAPWH KOHTPOIBHOI | AOCHiAHOT rpyn (Taon. 2).
AHanizytoun 6inkosuin 06MiH, BCTAHOBMUIK, LLIO BUCOKO-
YKMPOBMI paLlioH HE NPM3BOAMB A0 3MiHW PIBHS 3arasib-
Horo 6inka i ansByMmiHiB KpOBI, NpoTe BMICT rnobyniHOBOI
dpakuii OyB oeLlo BULWLMM Big pedpepeHTHMX 3HaYEHb.
CroxumBaHHSA HaAMIPHOIT KiNbKOCTI XKUPY HE BNIMHYMO Ha
piBEHb CE4YOBWHM | KpeaTuHiHY B KpoBi LypiB. [logaBaHHA
[0 BUCOKOXUPOBOIO paLlioHy cyxol Tpasu L. angustifolia
He NPW3BOAMIIO A0 BiPOrigHNX 3MiH MOKa3HMKIB BinKoBOro
00MiHy TBapuH gocnigHoi rpynu (Tadn. 3).
BrcokoxxnpoBmin paLioH y TBapuH KOHTPOMBHOI rpynv
3yMOBWB MOPYLLUEHHS MiNiQHOTO 0OMiHY, LLIO BUSIBNANOCH
MigBULLIEHMM PIBHEM TpUaLmMnimileponis (Mavbke yagidi no-
PIBHSIHO 3 pedhepeHTHNMM 3HAYEHHSIMM), NPY LIbOMY PiBEHb
3ararnbHOro XorecTeporty, XonecTeporny ninonpoTeiais Bu-
COKOI LLrIbHOCTI | XOnecTepory MinonpoTeiaiB HN3bKOT LLjirb-
HocTi ByB y MeXax HOpMM ANs LiEl BIKOBOI rpynu LLypiB.
[onaBaHHs 40 pauioHy LLypiB cyxoi Tpaew L. angustifolia
CMPUYMHAIO CyTTEBE MIABULLIEHHS PIBHSA XOrnecTepony fino-
NpOTEeiAiB HN3bKOI LLINBHOCTI | TOMIPHE BipOrigHe 3pOCTaHHs
piBHSA 3aranbHOr0 XONecTepony B KpoBi (Tabn. 4).
CroxuBaHHS LLypaMun BUCOKOXMPOBOTO PaLlioHy npo-
Tarom 30 gi6 3ymoBWIO MigBULLIEHHS aKTUBHOCTI acrap-
TaramiHoTpaHcdepasu i anaHiHaMmiHoTpaHcepasu KpoBi
NOPIBHAHO 3 pePepEHTHNUMMN 3HAYEHHAMM HOPMU LIiET
BIKOBOI Ipynu TBApWH, a OT MOKA3HWKM aKTUBHOCTI JTyXHOI
ochatasm i ramma-rnyTaminTpaHcdepasm sanuianmncs
B Mexax idionoriyHnx 3Ha4eHb. 3a CroXMBaHHS CyXol
Tpaeu L. angustifolia noaaTkoBo A0 pauioHy 3 HaAMIPHUM
BMICTOM >XVpY Pi3KO i BipOriAHO 3pocria akTUBHICTb MyXXHOT
ocpatasm y 3,5 pasa, Npy LpOMY aKTUBHICTb acnapTar-
amMiHoTpaHcdepasn, anaHiHaMmiHoTpaHcdepasn i ramma-
rmyTaminTpaHcdepasu CyTTeBO He 3MiHunacs (Tabn. 5).
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Tabnuus 3. MokasHukm GinkoBoro o6MiHy B KpoBi LUypiB (x£SD, n=7)
Table 3. Protein metabolism parameters in rats’ blood (x+SD, n=7)

KoHTponbHa  [ocnigHa
MokasHuk / Parameter Control Experimental

3aranbHuit 6inok, r/n
Total protein, g/L 7725.3 76£4.3
AnbByminu, r/n / Albumins, g/L 39,6+2,8 38,7+2,8
Mmo6yniHu, r/n / Globulins, g/L 37,4+3,9 37,3+3,2
BinkoBui KoediuieHT, oa.
Protein coefficient, U 1,1020,15 1,0620,12
CeuyoBwuHa, mmonb/n / Urea, mmol/L 6,84+1,02 6,00£0,74
KpeaTuHiH, MKkMonb/n 63.0+4.4 61,0474

Creatinine, ymol/L

Tabnuusa 4. MNokasHukx ninigHoro o6MiHy B KpoBi LLypiB (x+SD, n=7)
Table 4. Lipid metabolism parameters in rats’ blood (x+SD, n=7)

KoHTponbHa  [OocnigHa

Moka3Huk / Parameter Control Experimental
XonecTtepon, MMornb/n -
Cholesterol, mmol/L 127013 5020
Tpuauunrniueponu, MMonb/n
Blood triglycerides, mmol/L AL R
Xonectepon ninonpoTeigis
HM3BKOT LL{iMbHOCTI, MMOJ‘Ib/J'I 0,65£0,13 0,66£0,19
Low-dense lipoprotein cholesterol
(LDL cholesterol), mmol/L
XonecTtepon ninonporeiais
BMCOKOT LLiNbHOCTI, M_MOﬂb/n 052+029  1,1840,08*
High-dense lipoprotein cholesterol
(HDL cholesterol), mmol/L
IHaekc ateporeHHocTi, Og 1,04£0,45 1,85+1.41

Atherogenic index of plasma, U

Tabnuusa 5. AKTUBHICTb Aesknx depMeHTIiB

nnasmu Kposi wypis (x+SD, n=7)

Table 5. Activity of some enzymes in rats’ blood plasma (x+SD, n=7)

KoHTponbHa  [ocnigHa
MokasHuk / Parameter Control Experimental
AcnapTtatamiHoTpaHcdepasa, Oa/n
Aspartate aminotransferase (AST), U/L Ll gt
AnaHiHamiHoTpaHcdepasa, Oa/n
Alanine aminotransferase (ALT), U/L LefE [
JlyxHa cpocdpaTasa, Og/n -
Alkaline phosphatase, U/L LR AR
Famma-rnyTaminTpaHcdepasa, Og/n
Gamma-glutamyl transferase 9,1t4,4 9,31+2,6
(GGT), U/L
23
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Bnaus Lavandula anqustifolia Ha 06MiH peyoBUH i MOPHODYHKLLIOHANbHUI CTaH OPraHiB LLYPiB

Mig yac ornsay BHYTPILLHIX OpraHiB LypiB 060X rpyn
BCT@HOBMWIIM @aHATOMIYHO NpaBuSibHE PO3MILLIEHHSI opra-
HiB, ragki i 6nunckyYi cepo3Hi NOKPUBK NMOPOXHWH | Op-
raHiB, HE3HaYHU MPO30PUIA, BOOSHUCTUIA BMICT YEPEBHOI
nopoxxHWHK. Ceplie KoHyconoAibHoT chopmu, nepukapa
i enikapa Npo3opi, 6e3 HalapyBaHb, Miokapg, NPY>XHWUIA,
POXEeBO-4EPBOHOTO KOMbOpPY, BOMOKHUCTUIN Ha PO3pi3i.
JlereHi He 36inbLUEHI, MyXKOi KOHCUCTEHLT, Brigo-POKEBOMO
konbopy. lNediHka He 36inbLueHa, NPY>KHOT KOHCUCTEHLi
3 rOCTPMMM KpasiMu, YePBOHO-KOPUYHEBOIO KOMbOPY 3i
CBITNILWMMY OiNsiHKaMW, Ha po3pisi XapakTepHa CTPpykK-
Typa opraHy 36epexeHa. Hupkm 6o6onogibHoi dopmu,
TEMHO-4YEPBOHOIO KOMbOpy, He 36inbLUeHi (Kpai po3pisy
cniBnagaroTb), Karcyna nerko 3HIMaeTbCsl, Mexa Mix Kip-
KOBOIO i MO3KOBO 30HaMu BuUpaxkeHa. TobTo MaKpoCKo-

NiYHO AOCHIXKYBaHHI BHYTPILLHI OpraHy TBapyH He Manu
BYpPaXeHMX NaTornoroaHaToMiYHuUX 3MiH.

3a ouiHoBaHHSA MIKPOCKONIYHOT By10BM NEYiHKY LLYPIB
KOHTPOMbHOI FPYNi BCTAHOBIIEHO, LLIO OpraH MaB TUMoBY
YyacToukoBy 6ynoBy. YacToukm LecTUrpaHHi 3 LeHTparnb-
HOI BEHOH0 B LIEHTPI, 6anku renaTounTiB PO3MiLLEHi
pagianebHO, CUHYCOIAHI Kaninapu posLunpeHi. lenatounT

nrasma mMyTHa, 30e0inbLUoro siapa 36inbLUEHi i FiNOXPOMHI.
Y untonnasmi KniTuH, po3milleHux no nepudepii vyac-
TOYOK, HasiBHi OKCUQDINbHI 3epHa i ApibHI BaKyorbHi no-
POXHWHU (puc. 1). Y neviHui wypis, siki npotarom 30 ai6
CMOXMBANM BUCOKOXUPOBUIA PaLLiOH 3 AOAABaHHAM Cyxoi
TpaBW NaBaHaW, riCTOCTPYKTypa MNeYiHku CyTTEBO He Bid-
pi3Hsnacs Big TBapyH KOHTPOMbHOI rpynu.

Puc. 1. TicTOCTpyKTYypa NeyiHKu Lypa: & — KOHTPOMbHOI rpynu, b — AocnigHoi rpynu. AncTpodivri 3MiHM y renatoumTax,
HepiBHOMIpHO 3abapBreHa uuTonnasma, rinoXpoMHi siapa, Po3LWMpeHi CUHYCOIAHI kaninapu. FfemaTokcuniH i eo3uH, X400

Fig. 1. Histostructure of rat liver: a — control group, b — experimental group. Granular and fatty degeneration of hepatocytes,
unevenly stained cytoplasm, hypochromic nuclei, dilated sinusoidal capillaries. Hematoxylin and eosin x400

Puc. 2. TicToCcTpyKTypa HMPOK Lypa: @ — KOHTponbHoi rpynu (x100), b — pgocnigHoi rpynm (x400). Habpskni kny©oyku, posLumnpeHunia

CeYoBUIA NPOCTIp, 36iNbLUEHNIA NPOCBIT 3BUBUCTUX KaHasbLiB, MyTHa 3 HEPIBHOMIPHOI 3€PHUCTICTIO UMTONNa3ma eniteniouuTis kaHanbLis.
[emaToKCUMiH i €03nH
Fig. 2. Histostructure of rat kidneys: a — control group (x100), b — experimental group (x400). Swollen glomeruli, enlarged urinary space,
enlarged lumen of the convoluted tubules, turbid with uneven granularity of the cytoplasm of tubular epithelial cells. Hematoxylin and eosin
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HagnuiikoBsa >xu1poBa gieTa LypiB KOHTPOMBLHOT rpynv
3yMOBWIa NosiBYy 03HAK 3epHUCTOI AnCTpodhii eniTenito
KaHanbLiB HUPOK. BusBNanm posimpeHHs NpocsiTy 38U-
BUCTUX | NPAMUX KaHasnbLiB, B enitenioymtax — MyTHY
umTonnasmy, HeoQHOPIOHY 3€PHUCTICTL | HEPIBHOMIPHO
3abapeneHi sgpa. Hupkosi kny6o4km 6ynn Habpsakni, no-
OEKyOn BUSBMSANN PO3LUMPEHHSI CEHOBOrO NPOCTOPY MiK
BHYTPILUHIM | 30BHILLHIM TMCTKaMu Kancynum knybouka.
AHanisyouu riCTOCTPYKTYPY HUPOK LLYpiB JOCNigHOT
rpynu, BUSIBAISININ CXOXKY KapTuHy (puc. 2).

lcTocTpykTypa Miokapaa i nereHb He BigpisHsanacs
Yy LWypiB KOHTPOMbHOI i AOCAIAHOI rpyn i He Mana naTo-
riCTONOMYHUX 3MiH.

BucHoBKku

1. HagmipHa xupoBa gieta npotarom 30 gi6 crnpu-
YMHANa NigBULLEHHS piBHA Tprauunrniyeponis i doep-
MEHTaTMBHY aKTUBHICTb KPOBI LLYpiB, LLIO NPOSBUIIOCA
MOSIBOKO O3HaK BiNKoBOI (NeYiHKa, HUPKK) | KMPOBOI (ne-
YiHKa) AUCTPOIT BHYTPILLHIX OpraHis.

2. lopaTkoBe CNOXMBaHHSA Cyxoi TpaBu L. angus-
tifolia Ha TNi BUCOKOXMPOBOTO paLioHy NpuBeno o
NPULLBMALLEHHS HAOOPY MacK Tina Lwypis i 36inbLWMIo
TXHi cepeaHbO4000BUIM NPUPICT, @ TAKOX 3YMOBUIIO
BMLLY abCOMTHY Macy cepus i MeYiHKu.

3. Ak BUCOKOXMPOBUI paLlioH, TaK i AoAaBaHHs 40
HbOro cyxoi TpaBu L. angustifolia He BnnvBae Ha no-
Ka3Huku B6inkoBoro obMiHy, NPOBOKYE 3MiHW MiNiAHOro
0OMiHy | epMeHTaTMBHOI aKTMBHOCTI KPOBI LLIYpIB.

4. BUCOKOXMPOBUIN paLioH CNpUYMHSE NigBULLIEHHS
BMICTy Tpuaumnriiueponis, a gogasaHHs L. angustifo-
lia — niaBULLEHHA PIBHA SK 3aranbHOrO XonecTepony,
Tak i xonecTtepony ninonpoTeifiB HN3bKOI LWiNbHOCTI,
He BNNMBAOYM Ha aKTUBHICTb acnapTaTaMiHOTpaHc-
depasun, anaHiHamiHOTpaHcepasn i ramma-rinyTamirn-
TpaHcdepasn KpoBi LWypiB.

5. [lonaBaHHA J0 KOpMY Cyxoi Tpaeu L. angustifolia Ha
TN HAAMWLLKY >XUPY B PaLioHi HE CPUYMHMIO 3MiH Y FiCTO-
CTPYKTYpI NEYiHKW, HUPOK, MiOKapaa i fiereHb Lypis, NpoTe
noninwmno oyHKLiOHaNbHU CTaH BUAINbHOT AOYHKLT
HUPOK, Ha L0 BKa3ytoTb BiOXiMiYHi MOKa3HMKM KPOBI.

MepcnekTuBM NoganbLUMX AOCHiAKEeHb

Y nepcnekTuBi byae BUBHEHO At iHLLINX NiKapCbKUX
pocnuH poauHu Lamiaceae Ha oBmiHHI npouecu, Mmopdo-
dyHKUiOHaNbHWIA CTaH HEPBOBOI | IMYHHOI cucTeM Ta
MiKpOBIOTY KMLIEeYHMKa MOAENbHUX TBaPWH, SKi OTpU-
MYIOTb BUCOKOXMPOBUIN paLlioH.
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Influence of Lavandula angustifolia on metabolic indicators and morphofunctional state
of rat organs with a high-fat diet
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25 Sergii Efremov str., Dnipro, 49009, Ukraine

Herbal preparations recommended in the treatment protocols for metabolic disorders are highly effective and less toxic than chemically
synthesized ones. Plants of the Lamiaceae family, in particular Lavandula angustifolia, are known and widely used in the treatment and
prevention of many diseases in humans and animals. In a 30-day experiment on model animals was studied the effect of dry herb narrow-
leaved lavender on the rate of weight gain, metabolic parameters and the morphofunctional state of the heart, lungs, liver and kidneys.
For this, two groups of white laboratory rats (n=7) consuming a high-fat diet for 30 days were formed. The experimental group was addi-
tionally given 5% of crushed dry lavender herb as part of the diet. We weighted the animals, calculated the average daily weight gain and
at the end of the experiment determined the biochemical parameters of the blood, as well as assessed the macroscopic and microscopic
changes in the internal organs. It was established that the addition of lavender to a high-fat diet led to increase in the average daily weight
gain, and a significant increase in the absolute mass of the heart and liver compared to the control group. Among the biochemical
parameters of the blood, the activity of alkaline phosphatase, as well as the level of total cholesterol and low-density lipoprotein
cholesterol, increased significantly. A high-fat diet caused the development of granular degeneration in the kidneys, granular-fatty one
in the liver, and the supplementation of the diet with lavender did not improve this condition.

Key words: Lavandula angustifolia, blood biochemical parameters, cholesterol, hepatocytes, histostructure, high-fat diet

Lieshchova MA, Oliyar AV, Evert VV. Influence of Lavandula angustifolia on metabolic indicators and morphofunctional state of rat organs
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The study was conducted in two stages. The first stage of study was carried out on lac-
tating sows with suckling piglets, and then on weaned piglets up to 43 days of age. The second
stage was carried out on young pigs from 43 to 165 days of life during fattening stage. For the
study, two groups of sows of the 2—3 farrow were formed. The sows of the control group (C) were
fed standard feed, and the experimental group (E) received standard feed with the addition of
the “EnzActive Mix” feed additive in the amount 0.3 kg/t of feed. The suckling piglets received
pre-starter feed from 5 days of age until weaning. The E group received the experimental feed
additive in the amount of 500 g/t. Weaned piglets in the growing period continued to consume
pre-starter feed. After the 43 day of life, the piglets in E group received the “EnzActive Mix” feed
additive in the amount of 0.3 kg/t to the standard feed. It was found that during the experiment,
which lasted 33 days, the live weight of sows decreased by 25 kg (C) and by 20 kg (E), which is
2.44% less (P<0.001). In the early age piglets in E group, there was a statistically significant in-
crease in live weight on day 28 (P<0.001) or by 15.28% compared to C group. After fourteen days
of growing, the piglets of E group had a significant increase in live weight (P<0.001) or 12.61%,
compared to C group. The increase in live weight in E group is confirmed by the piglets average
daily gain rise on 7.14% (P<0.001). The second (fattening) stage of the experiment showed that
after adding the “EnzActive Mix” feed additive, from 43 to 80 days of life the average weight in
the E group was 15.38% (P<0.001) higher than in C group, and also the increase in live weight
by 14.55% (P<0.001) was admitted. We found out an increase in average daily weight gain by
17.27% (P<0.001) in the E group, pointing that the cost of feed to obtain 1 kg of weight gain was
lower by 14.61% comparing to the C group. In the second fattening period from 81 to 118 days of
life, the live weight in E group increased by 15.4% (P<0.001), live weight gain and average daily
weight gain increased by 17.94% (P<0.001), compared to C group, whereas the feed costs per
1 kg of weight gain decreased by 15.38% (P>0.001). In the third period of fattening, which lasted
from 119 to 165 days of life, the feed consumption per 1 kg of weight gain in E group was signifi-
cantly lower by 9.06 (P>0.001), and an increase in live weight and average daily weight gain
by 9.86% (P<0.001) was noted.

Key words: piglets, “EnzActive Mix”, compound feed, productivity, enzymes, probiotics

One of the most pressing problems in pig production,
especially with intensive technologies, is the need to
significantly increase the productive effect of compound
feed, on the one hand, and to increase the resistance
and safety of animals, on the other. This is especially
relevant in the context of a shortage of high-quality
grain fodder, high-protein resources, including animal
resources [2]. At the same time, the grain group used for
feeding, obtained from different regions of Ukraine, dif-
fers in protein, fat content, and the contents of minerals.
This accordingly affects the physiological and biochem-
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ical processes in the body of animals, which can lead
to a decrease in their productivity.

Furthermore, gastrointestinal and respiratory dis-
eases, especially in young animals, cause significant
economic losses in the pig industry. Therefore, intensive
technologies involve not only balanced feeding, housing
conditions, but also new conceptual approaches to an-
imal diseases prevention and treatment. In this regard,
in recent years, a large number of probiotics appeared,
which are used to normalize the intestinal microflora
and to increase animal resistance [1, 4].
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As a probiotics, a combination (or monoculture) of
non-pathogenic, atypical spore-forming microorganisms
can be used, such as non-lactic acid-producing yeast,
which pharmacological effect is associated with a compet-
ing, antagonistic effect on aggressive intestinal microflora.
Yeast has been used for decades as a preventive and
therapeutic agent for diarrhea and other gastrointestinal
disorders in humans. In monogastric animals, the mech-
anism of yeast action is explained by the fact that its addi-
tion to the diet stimulates the formation of disaccharides
on cell membranes, with a non-adhesive effect against
pathogens, activation of nonspecific immunity, weakening
of toxins, and an anthoganistic effect against pathogens.

Additionaly, enzymes are increasingly used in mod-
ern feed for young animals, especially in recipes with
a high content of fiber and non-structural carbohydrates,
which is a result of the cheaper cereals (barley, rye,
oats), and grain and oilseed processing by-products
(bran, grain waste, sunflower and rapeseed meals)
use in feed. Enzyme preparations act as stimulants for
the active breakdown of nutrients in the animal body
and their assimilation. An important feature of enzyme
preparations is that they cannot be accumulated in the
body of animals in comparison with hormones [3].

In order to obtain better results in pig breeding, in re-
cent years, various means and feed additives in the form
of acidifiers, probiotics, enzymes and essential oils have
been used quite intensively to improve productivity [16].
Furthermore, their use in animal feeding requires suffi-
cient knowledge and experience. Incorrect use can lead
to feed efficiency reduction, decrease of animal pro-
ductivity, causing significant economic losses. To make
a decision which probiotic and enzyme preparation are
appropriate to use in a particular case, it is necessary
to know the characteristics of these preparation, their
metabolic and productive effects.

At this point of view, the development and imple-
mentation of new complex probiotic enzyme preparation
that will have a positive impact on the animal growth
and safety is an urgent task in intensive technologies
of pig production. That's why, it is worth to pay atten-
tion to a new unique product containing both a probiotic
component — live yeast of the genus Saccharomyces
cerevisae with an activity of 2 1.5x10'°CFU/g, and an
enzymatic component — protease, cellulase, xylanase,
a-amylase, B-glucanase, phytase.

Therefore, the purpose of the research is to study
the efficacy of the “EnzActive Mix” feed additive at
a closed-cycle pig farm on lactating sows, early-age
piglets, weaned and fattening piglets.

Materials and Methods

The research was conducted at a pig farm in the
Kyiv region. For the study, sows of 2-3 farrow of the Big
White breed of the RIS genetic company were selected.
This experiment was conducted in two stages:
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o the stage | — the effect of “EnzActive Mix” feed ad-
ditive on productivity of lactating sows and their piglets
from 5 to 43 days of life;

o the stage Il — the effect of the “EnzActive Mix” feed
additive on growth and development of fattening piglets.

The feed for all technological groups was prepared
on the basis of the pig complex using feed recipes and
premixes offered by the Danish feed company Nutrimin.

The main methodological technique for setting up the
experiment was the method of analogue groups [6].

At the first stage of the study, two groups of sows
were formed, 6 animals each in the control (C) and the
experimental (E) group, which were placed in the one
farrowing box 5 days before farrowing. All animals re-
ceived a standard diet balanced in terms of nutrients
and biologically active substances. Sows of E group
received the “EnzActive Mix” feed additive (produced by
“‘Enzym” LLC, Ukraine) in the amount of 300 g/t of fin-
ished feed. The sows were fed with the help of dispens-
ers in the troughs three times a day. The newborn piglets
received pre-starter combined feed as supplementary
feeding from the fifth day after birth.

Piglets born from sows of the E group received
pre-starter feed with the addition of “EnzActive Mix” in
the amount of 500 g/t of finished feed. The piglets were
fed in special feeders in portions 4-5 times during the
day. Young piglets were weaned from sows at 28 days
after birth. After weaning, the piglets were transferred to
the growing department where they continued to con-
sume this pre-starter feed freely. The duration of feeding
was 33 days for sows, 23 days for young piglets, and
14 days for weaned piglets.

The second stage of the study was divided into three
technological periods (table 1).

Table 1. Names of piglet fattening periods

poresel] I e e ) et
1st period  Start 12-30 43-80
2 period Grower 30-70 81-118
3 period Finish 70-115 119-165

At the beginning of the second stage, starting at 43 days
of life, the piglets were divided into 25 animals in each
group and fed a standard feed balanced in nutrients and
biologically active substances according to the techno-
logical piglets’ age. For the entire period of fattening,
the group received an additional feed supplement
“EnzActive Mix” in the amount of 0.3 kg/t. The access
to feed was ad libitum.

Results and Discussion

Lactating sows need a significant amount of nutri-
ents because they spend a lot of energy during lacta-
tion. However, eating large amounts of feed does not

bionozis meapuH, 2022, 1. 24, N2 4
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always ensure the necessary nutrients intake and ab-
sorption. This has adirect impact on milk production
and live weight loss during lactation. A number of sci-
entific studies confirmed that the use of probiotics in
the feed composition for gestating and lactating sows
significantly increases the absorption of nutrients in
their bodies, improves digestive processes, and acti-
vates protein synthesis by the large intestine micro-
biota [19, 23]. According to the results of the first stage
of the study (table 2) of the effect of the “EnzActive
Mix” feed additive on sows and piglets of early age,
we see a positive increase in their productivity param-
eters. When using the additive in feeding sows before
farrowing and during lactation, it can be noted that
the live weight of the control group decreased by 25 kg,
and in the experimental group by 20 kg, which is 2.46%
less (P<0.001).

During the experiment, sows of E group consumed
less than 1.49% (P<0.01) of feed, which did not have
a negative effect on young piglets. Thus, piglets born
from sows of E group had lower live weight by 12.59%
(P<0.001) relatively to C. Already on the fifth day of life,
the live weight of piglets of E group was slightly higher
than that of C group by 2.79%. Because the piglets of
this age do not yet consume any additional feed except
sow’s milk, we can assume that this experimental sup-
plement had an impact on the quality composition of
milk. Since the fifth day of the piglets life, in the group
where they were given pre-starter feed, we see a sta-
tistically significant increase in live weight (E) on day 14
(P<0.001) or by 12.92% and on day 28 (P<0.001) or
by 15.28% compared to C group. Together with the in-
crease in live weight of young piglets in the E group,
there was a slightly increased consumption of pre-starter
feed per farrow by 5.6% (P<0.05).

Piglets after weaning in the growing department
continued to consume pre-starter feed. After four-
teen days of growing, piglets of E group had a signif-
icant increase in live weight and average daily gain
by 7.69% (P<0.001) (table 3). Feed costs per 1 kg of
weight gain are also important factor in feeding piglets.
This indicator is better by 21.43% in E group. The re-
sults of the study confirm previous studies of vari-
ous scientists that probiotic cultures have a significant
effect on the growth rate of piglets before and after
weaning, reducing the number of pathogenic micro-
organisms in the large intestine, which is manifested
in immunostimulating action and affects the safety of
piglets [6, 12].

Analyzing the Il stage of the study in the 1st period
of piglet fattening (table 4), when using the “EnzActive
Mix” feed additive in compound feed, the live weight of
E group was 15.38% (P<0.001) higher than in C group,
and the increase in weight gain was 17.02% (P<0.001).
An increase in average daily weight gain by 17.02%
(P<0.001) in the E group should be pointed, and the
amount of feed consumed to obtain 1 kg of weight gain
was 14.61% lower in the E group.

The Animal Biology, 2022, vol. 24, no. 4

Table 2. Productive performance of lactating sows
and young piglets (M+m, n=6)

Parameters Control (C)  Experimental (E)
Sows quantity, n 6 6
Sows live weight at farrowing, kg 219.75+0.208 219.5+0.287

Sows live weight at weaning, kg 194.75+0.208 199.5+0.287***

Number of farrowings 2-3 2-3
Total piglets born, n 64 65

Live piglets, n 64 64
Stillborn piglets, n 0 1

Live weight of piglets at birth, kg~ 1.35£0.012  1.18+0.001***
Live weight of piglets

at 5 days of age, kg 2.15+0.047 2.21+0.029
(beginning of pre-starter feeding)

Live weight of piglets oy
on the 14 day of life, kg 3.25+0.076  3.67+0.013
Live weight of piglets o
on the 28" day, kg (weaning) 7.2+0.175 8.3+0.044
Amount of feed used for sows,

kg (from the time of farrowing 201.0+0.68  198.0+ 0.61**
at the time of weaning)

Amount of pre-starter used, kg 7.46+0.119 7.88+0.135*

(per farrow at the time of weaning)
Mortality, % - -

Note. In this and the following tables: * — P<0.05, ** — P<0.01,
*** — P<0.001.

Table 3. Productivity parameters of rearing piglets (M+m, n=64)

Parameters Control (C)  Experimental (E)
Piglets quantity, n 64 64
Weight of piglets at weaning, kg ~ 7.2+0.175 8.310.044**
Weight of piglets at transition 11140106 12.50+0.063***

to starter feed, kg

Weight gain, kg 3.910.24 4.2+0.09
Average daily weight gain, g 280+2.27 300+2.38**
Amount of feed consumed 55 5.5
from day 28 to 42, kg

Feed conversion rate 1.4+0.013 1.31+0.009***

Mortality, % - -

Table 4. Piglet productivity in the 1¢t fattening period (Mtm, n=25)

Parameters Control (C)  Experimental (E)
Period duration, days 40 40
Piglets quantity, n 25 25
Live weight
at the start of the period, kg 11.1£0.08 12.5+£0.07**
at the end of the period, kg 29.9+0.13 34.5+1.07**
Live weight gain, kg 18.8+0.16 22.0+0.12***

Average daily weight gain, kg 0.4694+0.004 0.550+0.003***

Amount of feed consumed

per piglet/day, kg 0.800 0.800

Feed consumption

per 1 kg of weight gain, kg 17D

1.46+0.008™**
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When using the feed additive in the 2" period of fat-
tening, the live weight in the E group increased by 17.94%
(P<0.001), compared to the C group (table 5). Average daily
gains in the E group were significantly higher (P<0.001)
compared to the C group by 17.94%, and feed costs per
1 kg of gain decreased in the E group by 15.35% (P>0.001).

Productivity indicators for the 3 period of fattening
are shown in table 6. There was a significant increase
in live weight in E group by 9.89% (P<0.001), average
daily gain by 9.89% (P<0.001), and a decrease in feed
costs per 1 kg of gain by 9.06% (P>0.001).

The intestine is a complex and multifunctional organ
where nutrients are broken down and absorbed into the
body. Depending on the structure of the feed consumed
by animals, in addition to the assimilation of proteins,
fat, energy, etc., non-starch polysaccharides (NSP)
B-mannan and arabinoxylan are formed in organism.
The structure of these components reduces the interac-
tion of digestive enzymes with the feed substrate, and
increases the viscosity of chimus [8]. This leads to a de-
terioration in the absorption of macronutrients, fat, and
protein, which negatively affects growth and significant-
ly reduces feed digestibility. The presence of a large
amount of non-starchy polysaccharides or its residues
in the intestine leads to the development of coliform
bacteria that damage the intestinal mucosa and villi.

Table 5. Piglet productivity in the 2 fattening period (M+m, n=25)

Parameters Control (C)  Experimental (E)
Period duration, days 35 35
Piglets quantity, n 25 25
Live weight:
at the start of the period, kg 29.9+0.13 34.50+£1.07***
at the end of the period, kg 57.212.24 66.70+£0.63***
Live weight gain, kg 27.3+0.278 32.20+0.100***

Average daily weight gain, kg 0.780+0.0079 0.920+0.0287***

Amount of feed consumed

per piglet/day, kg 1.575 1.575

Feed consumption

per 1 kg of weight gain, kg 2L S

1.71+0.005***

Table 6. Piglets productivity in the 3™ fattening period (M+m n=25)

Parameters Control (C)  Experimental (E)
Period duration, days 47 47
Piglets quantity, n 25 25
Live weight:
at the start of the period, kg 57.2+2.24 66.70+0.63***

103.2+0.086  117.25+0.066™*
46.0+0.27 50.55+0.09***
0.980+0.0058 1.075+0.0019***

at the end of the period, kg
Live weight gain, kg
Average daily weight gain, kg

Amount of feed consumed

per piglet/day, kg 2.700 2.700

Feed consumption

per 1 kg of weight gain, kg A

2.51£0.004**
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At the injury site, inflammatory processes occur, accom-
panied by the release of large amounts of mucin [7],
which in turn slows down the passage of nutrients and
their absorption.

The introduction of enzymes of plant and fungal origin
into the diet promotes the hydrolysis of the main non-starch
polysaccharides (NSP), which in turn increases the
absorption of available raw materials [7, 15], improves
nutrient absorption and pig growth [5, 13].

Taking into account previous studies on the use of en-
zymes and probiotics, it is shown that a decrease in the
level of non-starchy polysaccharides and a decrease in
the viscosity of the contents leads to improved absorption
of nutrients. Therefore, low levels of NSP do not lead to
inflammation of the mucous membranes, do not increase
mucin levels, and do not interfere with digestibility.
Probiotics support the development of villi, through which
nutrients are absorbed, by changing the pH of the en-
vironment and enzymes secreting [5, 7, 13, 15].

Conclusion

Based on the results of studies on the use of pro-
biotics and enzymes combination included in the “Enz-
Active Mix” feed additive in growing piglets feeding,
a significant increase in productive parameters was
obtained compared to the control group — an increase
in live weight, average daily gain, and a decrease in
feed consumption per unit of gain when using the same
amount of natural feed in the groups.

Prospects for further research

To investigate the effect of the “EnzActive Mix” feed
additive on the morphological composition of carcasses,
the quality of muscle tissue and to determine the slaughter
performance of pigs.
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EdekTnBHiCTL BUKOpUCTaHHA KOpMoBoOI Ao6aBkn «EH3AKkTUB Mikc» 3a BUpOLLyBaHHA CBMHEWN

T. A. lMpyduyc, O. I. Biwyp
tarasvet126@gmail.com

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

[LocnigpkeHHs Nnpoeenu B ABa eTanu. Y nepLUoMy eTani AOCNiMKEHHS BUKOPUCTOBYBanNu NakTy4MX CBUHOMAaTOK Ta HAPODKEHWX Bif HUX
NiACUCHUX NMOPOCHT, @ TaKoX Bigsy4eHMX nopocsaT Ao 43-i 4obw xuTTa. Opyrvin eTan JocnigyKeHHs NPOBOAMIIN Ha CBUHSIX i3 43-i no 165-Ty
[oby xunTTAa Ha eTani Bigrogieni. 3 KOXHOI BIKOBOI rpynu CBMHEN cchopMyBanu ABi rpyniv TBapuH — JOCHiAHY | KOHTponbHY. [ns rogieni Teapu-
HaM KOHTPOSbHMX rpyn AaBanu KoMBikopM, a AoCcnigHNX — KOMBIKopM 3 AoaaBaHHsIM KopMoBoi fobaBku «EH3AkTMB Mikey». CBMHOMaTKam
KOHTponbHoi rpynu (K) 3rogoByBanu ctaH4apTHUM KOMGIKOPM ANs NaKTYHYMX CBUHOMATOK, a AocnigHoi rpynu ([) — ctaHaapTHWiA Kombi-
KOPM i3 JoAaBaHHAM KOPMOBOi 106aBkun « EH3AKTMB Mike» y kinbkocTi 0,3 Kr/T kombikopmy. MNiacncHi nopocsTa oTpuMyBanu npectapTepHuin
KOpM i3 m'siToi 4o6M xuUTTs | 4o BignyyeHHst (28 noba). Mopocsitam rpynu [1 Ao kopmy Aonasany Aobasky «EH3AKTUB Mike» y KinbKoCTi
0,5 kr/T kopmy. MNopocsaTam nicns Bigry4eHHs y Nepiof, A0POLLYyBaHHS NPOAOBXWNYM 3rofoByBaTy NpecTapTepHUil kopMm. Big 43-i gobu xutTs
nopocstam rpynu [l 4o ctaHgapTHOro KopMy AaBanu [obaeky «EH3AkTB Mike» y kinbkocTi 0,3 kr/T. BcTaHoBNEHO, Lo 3a nepiog Aocniay,
AkviA Tpueae 33 fobw, xvBa Maca cBMHOMaToK 3Huaunacs Ha 25 kr (K) i 20 kr (0), wo Ha 2,44% meHwwe (P<0,001). JoaaBaHHsA nigcucHum
nopocstam rpynu [] nobaskv «EH3AkTMB Mikc» npvBeno Ao BiporigHOro 36inbLUeHHs iX XMBOI Macu Ha 28-my foby xuTTsa Ha 15,28% no-
piBHSHO 3 KoHTporiem (P<0,001). Yepes 14 gi6 y nopocst rpynm [] BCTaHOBMAM BiporigHe 30inbLUEeHHS XUBOi Macu Ta cepenHbonoboBymx
npupocTiB Ha 7,69% (P<0,001), a Takox koHBepcii kopmy Ha 21,43%. [Opyrvn (BiarodisenbHui) etan A4ocnigy Nokasas, LUO 3a AoAaBaHHsS
0o cTaHgapTHoro kopmy aobaBku «EH3AKTVMB Mike» y nepiog sigrogisni 3 43-i no 80-Ty goby xuTTsa cepenHs Mmaca TBapwH rpynu [] 6yna Ha
15,38% 6inbLuoto, Hix y rpyni K (P<0,001), Takox NpupicT XuBOi Macu Ta cepeAHboA000BMX NpupocTiB 36inbLwmecsa Ha 17,02% (P<0,001),
npuyomy 3atpaTu kopmy Ha 1 kr npupocTy B rpyni [ 6ynm Huxummmn Ha 14,61% nopisHsiHO 3 rpynoto K. Y apyromy nepiogi Bigrogisni 3 81-i
no 118-ty noby xwuTTs xwmBa mMaca B rpyni [ 36inswunacs Ha 15,4% (P<0,001), a npupicT >xwvBoi Macy Ta cepeHboa000Bi NPMPOCTM 3pocnv
Ha 17,94% (P<0,001) nopiBHsHO 3 rpyrnoto K, Toai sk ButpaTy kopMy Ha 1 kr npupocTy 3meHwwmnnmcs Ha 15,38% (P<0,001). Y TperTiit nepioa,
Bigrogisni, sikui Tpyeas 3 119-i no 165-Ty 406y XWUTTA TBapWH, BUTPaTV KOPMY Ha 1 kr npupocTy B rpyni [ 6ynu BiporigHO Hx4mMMu Ha 9,06%
(P>0,001), npuyomy cnocTepiranu 3pocTaHHs XW1BOI Macu Ta cepegHboA060BKx NpupocTiB Ha 9,86% (P<0,001).

Knro4oBi cnoBa: nopocsita, «EH3AKTUB MiKC», KOMGIKOPM, NPOAYKTUBHICTb, EH3UMU, MPOGIOTUKM
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IHCTUTYT BIOJ10T1I TBAPUH HAAH
NMPOBOAUTD:

o HocnigkeHHsa BioXiMiYHMX MOKA3HMUKIB
(ananisatop Humalyzer 2000, Hime4y4ynHa)

o [emaronoriyHum aHani3
(ananisatop Mythic-18Vet, LLisenuapis)

o MikpobionoriyHi gocnigXeHHs

(nociB Ha CTepUIbHICTb, aHTUBIOTUKOrpama,
cknazg Mikpodriopu KULLEYHUKY TBapUH,
MiKpoBionoriyHMM aHani3 KopMmis, BOAW, NOBITPSA)

o IMyHOpepMeHTHI JocnigKeHHA
(ananizatop Stat Fax 3000, Hime4y4unHa)

o OuiHka penpoayKTMBHOI 34aTHOCTI TBApPWH,
LUTYYHE OCIMEHIHHS, TpaHcnNaHTaLuia eMOpioHiB

o CeneKkuinHo-reHeTU4Hi AoCniaKEeHHSA
o HocnigpkeHHa Kopmis

o HocnigkeHHa Mmornoka

o JlocnigKeHHs seub

o Bwu3HayeHHs NoKa3HUKIB AKOCTI meay
o Jlocnig)XeHHs BOBHU i BONoccA

o ATOMHO-abcopOuinHui | aTOMHO-eMICINHMIA aHani3
KOHLEHTpaUil XiMiYHNX enemMeHTIB

o AHania opraHiyHmx gobpwms L

OpraHisoBye npoBeAeHHs AOCigXeHb Ha NabopaTopHUX TBapuHax
| Hagae kBarnidikoBaHy iHTeprnpeTauito OTPUMMaHNX pesynbTaTiB.
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