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AnHoTauus. VccnenoBanus Mo U3y4CHUIO BIUSHIS HAHOYACTHUI] cepedpa Ha OpPraHU3M KHBOTHBIX B Ie-
PHOJ TEXHOJIOTHYECKNX CTPECCOB MPOBOIMINCH Ha ObIuKax u€pHO-mécTpoii mopoasl B OAO Arpodupma
«Hyp» CrepnubareBckoro paiiona PecrryOmikn Bamkoprocran. beumn cpopmupoBanst 3 rpymmst o 15 ro-
JIOB B KaXX/IOM: KOHTPOJIbHAS U ABE ONBITHBIC. ONBITHBIM JKUBOTHBIM BHYTPUMBIIICYHO BBOJIMIU SMYJIb-
curo (pH — 9,5, penokc-norennman Eh=-450 MB) ¢ HanodacTuiiamu cepebpa B fo3ax: I rpynma — 0,01 mr/xr
sxkuBoit Macchl u 11 — 0,05 Mr/kr )kuBOI Macchl, OIMH pa3 B ICHb B TCUCHUE CEMH CYTOK JI0 Hadasa BO3JICH-
CTBHs cTpecc-(pakTopoB (8 Mec. — MmeperpynmnupoBka, 18 mec. — TpaHCIIOPTHPOBKA Ha MsiconepepadaThl-
Barolllee NpeANpHUsITHE U TIpelyOoiiHOE coiepKaHue).

OMynbcHsl ¢ HaHOoYacTUIaMu cepedbpa B go3ax 0,01 u 0,05 Mr/kr kxuBOH Macchl CIOCOOCTBYET CHUKCHHIO
HaIpsDKEHHsT OpraHn3Ma NPy BO3ICHCTBUU CTpecc-(pakTopa. DTO HAILIO CBOE OTPaKEHHE B TMOKA3aTeNIX
CBIBOPOTOYHOW aKTUBHOCTH (hPepPMEHTOB ONBITHBIX I'PYII, KOTOpas MOCIe BO3AEHCTBUS cTpecc-(hakTOpOB
MOBBIINIANACH, OAHAKO B 3HAUUTENHHO MEHBIIEH CTENEeHHU, YeM y KOHTPOJIBHBIX CBEpCTHUKOB. [locie Bo3-
JNEHCTBUS TPAHCIOPTHOTO CTPEcca AaKTUBHOCTH aMHHOTpaHC(epa3 MO OTHOMICHHIO K KOHTPOJBHBIM
CBepCTHHKaM OblIa Hrpke: ramMa-rimyTamumnrpancdepasa (ITT) — wa 11,1 u 7,4 %; acmaprataMHHOTpaHC-
¢epaza (ACT) — Ha 6,6 u 5,8 %; anannnamuHotpancdepasa (AJIT) — ua 31,4 u 29,9 %. 3a nepuop ’xcme-
pumenta 6br4ku 1 u Il rpynn umenu nmpenMyIecTBo Mo KUBOM Macce B Bo3pacte 18 mec. Ha 1,9 u 1,7 %
10 CPAaBHEHUIO C KOHTPOJIGHBIMU CBEPCTHHKAMH, a I10 CPEIHECYTOYHOMY IIPUPOCTY Macchl Tena — Ha 4,7 u
3,2 %. OHn 3aHMMany 0oJee BBITOAHOE MOJI0XKEHHE U 10 ITOKa3aTessIM MACHOH IMPOAYKTHBHOCTH: TT0 Mac-
ce mapHou Ty — Ha 4,2 u 3,4 %, yooitHoit Mmacce — Ha 4,2 u 3,3 % u yboiiHoMy Beixomy — Ha 0,3 1 0,2 %
Oobiie, yem aHamoru 0a3oBoro BapuaHTa. HamBeicmuii pe3ynbTar ObUT JOCTUTHYT IPW BHYTPHUMBIIICY-
HOM BBEJICHUH 3MYJIbCHH ¢ HaHO4YacTHIIaMu cepedpa B 1o3e 0,01 MI/Kr kMBOH Macchl.

KitroueBble ciioBa: OBIYKHM, HAHOYACTHIBI cepedpa, raMMa-IiTyTaMHITpaHcdepasa, alaHHHAMHHOTPAHC-
(epaza, acmapraTaMuHOTpaHC(epasa, TPaHCIIOPTUPOBKA, )KHUBAsI Macca, CTPECC, MACHAS NMPOLYKTHBHOCTb.
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Summary. Researches of the effect of silver nanoparticles on animal organism at technological stresses
were carried out on Black Spotted bulls in JSC Agrofirm «Nur» in Sterlibashevsky district of the Republic
of Bashkortostan. Three groups with 15 heads in each were formed: one control and two experimental
groups. Experimental animals were intramuscularly injected with an emulsion (pH — 9.5, redox potential
Eh=-450 mV) with silver nanoparticles in doses: group I — 0.01 mg/kg body weight and II — 0.05 mg/kg body
weight, once a day for seven days prior to the action of stress factors (8 months — rearrangement, 18 months — trans-
portation to meat processing plant and pre-slaughtering keeping).

An emulsion with silver nanoparticles in doses of 0.01 and 0.05 mg/kg helps to reduce body stress when
exposed to a stress factor. It was reflected in the indicators of serum enzymatic activity of the experi-
mental groups, it increased after the exposure of stress factors, but to a much lesser extent than that of the
control animals. After transport stress, the activity of aminotransferases in relation to control animals was
lower: gamma-glutamyltransferase (GGT) — by 11.1 and 7.4%; aspartate aminotransferase (AST) — by 6.6 and
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5.8%; alanine aminotransferase (ALT) — by 31.4 and 29.9%. During the experiment, bulls of groups I and II ad-
vanced in live weight at the age of 18 months by 1.9 and 1.7% compared to control animals, and by aver-
age daily weight gain — by 4.7 and 3.2%. They occupied a more favorable position in terms of meat
productivity: by weight of fresh carcass — by 4.2 and 3.4%, slaughter mass — by 4.2 and 3.3% and slaugh-
ter yield — by 0.3 and 0.2% more than analogues of the basic variant. The highest result was achieved after
intramuscular administration of an emulsion with silver nanoparticles at a dose of 0.01 mg/kg.

Key words: bulls, silver nanoparticles, gamma-glutamyltransferase, alanine aminotransferase, aspartate
aminotransferase, transportation, live weight, stress, beef productivity.

BBenenue.

[IpumMeHeHre HAHOYACTHUI] MPEICTABISAET OTPOMHBIA MHTEPEC B HECKONBKHUX OOJACTAX HAYKH U
MPaKTUKH, BKIIOYasi ONOTEXHOIOTHIO, OMOMEIUITNHY U BeTepuHapuio. CoBCceM HEJaBHO OHH HCIIOIB30Ba-
JHCHh B KAUYECTBE HYTPHUILIEBTUKOB, OMOIHMIOB, TUATHOCTUIECKUX CPEIACTB U1 PEHIPOIYKIUH, a TAKKE IS
JOCTaBKH JIEKapCTB 1 nuTatenbHbIX BemecTs (Cao G and Wang Y, 2011).

Bbrmaromapst BeICOKOW aHTHOAKTEpHUAIEHOW aKTHBHOCTH HAHOYACTHUIBI cepedpa BCTPEUaroTCs BO
MHOTHX MOTPEOUTENBCKUX TOBAapaxX, BKIFOYAs TEKCTHIIb, KOCMETHKY, JC30J0PAHTHI, OMHTHI, JUCTSIIHC
CPEICTBA, CIIPEH; UCIIOIB3YIOTCA KaK 3((EKTUBHOE CPEACTBO MPOTHB IPaMOTPHUIATENBHBIX H IPaMIIOI0-
JKuTeNbHBIX O0akTepuit (Zhang XF et al., 2016; Lu Z et al., 2013), a Taxxe IpoTHUB BUpyca UMMYHOEHU-
nura gyenoseka (BMY) (Sun RWY et al., 2005; Elechiguerra JL et al., 2005); 11 1e4eHus paH U 03KOTOB
(Samuel U and Guggenbichler JP, 2004). OHr OTHOCSTCS K KAaT€rOPUHU CHUJIBHBIX MPOTHBOMUKPOOHBIX
arentoB (Elechiguerra JL et al., 2005; Shahverdi AR et al., 2007), koTopble NTEHCTBYIOT KaK CTUMYJISTOD
pocta (Sarkar B et al., 2015) u ummynutera (Beck I et al., 2015) B orpannyeHHO# g03€.

Hanouacrturs! cepedpa 001a1at0T CIOCOOHOCTBIO B3aUMOICHCTBOBATh ¢ OMONOTHYSCKUMHA TKa-
HSMHU ¥ CHIDKAIOT KOJIMYECTBO 00pa30BaHHBIX AKTHBHBIX (POPM KHCIOpPOaa, KOTOPHIC OBUIH MPEIIOK e-
HBI B Ka9eCTBE BO3MOKHOTO MEXaHMU3Ma cTpecca. Y BEeIHUCHHUE TeHePallui JaHHBIX (POPM IPOUCXOANT B
pe3ynbTaTte BO3ACHCTBUS MHOKECTBA PAa3IMUHBIX TEXHOJOTMYECKUX CTPECCOB. XOPOIIO U3BECTHO, UTO
OHH WTPAIOT KaK BPEIHYIO, TaK U MOJIC3HYIO POJIb B OMOJOTMYECKHX B3aumMoOjeicTBusX. Kak mpaBuio,
BpEIHOE BO3/IEHCTBHE aKTUBHBIX (pOPM KHCIIOpO/Aa Ha KJIETKy BiiodaeT nmospexaenune JIHK, oxucime-
HUE TOJIMHEHACHIIIIEHHBIX KUPHBIX KUCIOT B JIUMHUAAX (THAPONEPEKNCHOE OKHCICHUE JTUIHUIOB), OKHC-
JIeHWe aMUHOKHUCIOT B OelkaxX W MHAKTUBAIUIO crienndudeckux GpepMeHTOB MyTEM OKUCIEHUS Kodak-
TopoB (Abou EI-Nour KMM et al., 2010; Zhang XF et al., 2015).

CucreMa aHTHOKCHIAHTHOW 3aIlIUTHI, IIPOTHBOCTOSIIAS TTOBpexkaaromeMy 3¢ dekry cBoOOTHBIX pa-
JIMIKAJIOB, HEMIPEPHIBHO 00OPa3yIOMINXCsl B OPraHU3Me, IIpeICTaBlieHa (pepMEHTATUBHBIMH (AHTHOKCHIAHTHBIC
(hepMeHTBI) U He(hepMEHTATHBHBIMY (PKUPOPACTBOPUMBIE, B TOM YHCIIC TOKO(EPOIIbI, BUTAMUH A), BOIO-
pacTBOpUMEIC (BKJIIOUYAs, aCKOPOMHOBYIO KHCJIOTY), CEpOCOepKaliue (a TakkKe BOCCTAHOBIICHHBIH TITyTa-
THOH) " (peHObHBIE OnoanTHOKCcHAaHTH! (Bragnmupos H0.A. u Apuakos A.H., 1972). YpoBens riryraTno-
Ha B KJIETKE perynupyeT hepMeHT ramma-riryramuntpancdepasa (I'T'T), koropas, kpome Toro, MpuHAMAeT U
HETIOCPEJICTBEHHOE y4YacTHE B 3alllUTe KJIETOK OT MepekucHoro okucieHus aumuaoB (Paolicchi A et al.,
1997). BaxkHyto pojib B aHTHOKCHUIAHTHON CHCTEME OpraHU3Ma UrpacT M CTPYKTYPHBIA aHTHOKCHIAHT —
OTIPEIeIEHHBIM 00pa30M YIIOPSIIOYCHHAS «apXUTEKTypa» MeMOpaHbl. E€ moBpexieHre B YCIIOBHSIX CTpecca
MIPUBOIUT K BBICBOOOXKIICHHIO BHYTPHUKICTOYHBIX (PEPMEHTOB, B YACTHOCTH alaHHHAMHHOTPAaHC(EpPa3bI
(AJIT) u acnapraramunotpancdepassl (ACT), u, KaK cleJCTBHE, K MOBBIINICHUIO WX aKTMBHOCTH B KPOBH
(AL-Hashem FH et al., 2012).

YuéHble-arpapuy TBITAIOTCS HAWTH PAllMOHATBHBINA BapUAHT IS BKITFOUCHUS B KOPM OHOIIOTHYE-
CK{ aKTHBHBIX BEIIECTB, B TOM YHCIIC HAHOYACTHUI] IJIS BBEIEHUS HX MEPOPATBHO, MOAKOXHO YT BHYT-
PHUMBIIIEYHO, KOTOPBIA OYJET CIIOCOOCTBOBATH MOBBIIICHUIO HIMMYHHATETA W CHIDKEHHUIO CTPECCa Y KUBOT-
HbeIX (Aklakur M et al., 2016). Hen3ydeHHOCTh BIMSHUS HAHOYACTHII cepeOpa Ha OPraHU3M KHBOTHBIX,
OCOOCHHO Ha WX MPOJIYKTHUBHBICE BO3MOXKHOCTH INPHU CTPECCOBOWM HArpy3Ke, MOJBHINIA HAC MPOBECTH
HACTOSAIIEEe UCCIIeoBaHne. B CBSA3M ¢ 3THM OIleHKa PUCKA WX IMPUMEHEHHS JUIS TMOBEHIIMICHUS CTPECCO-
YCTOWYMBOCTU U CHIDKEHHUS MOTEPh MSICHOM MPOAYKIMH MPU TEXHOJIOTHMYECKUX CTpeccax UMEeT Ompe-
JeNEHHOE HayYHOE U NMPaKTUIECKOe 3HaUCHHE.
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ean uccjienoBanmsi.
M3yuuTh 0COOCHHOCTH BJIMSHHS HAHOYACTHUI] cepedpa Ha COKpAaIlEHUE MOTePb MPOAYKIMH MPH
TEXHOJIOTUYECKUX CTpeccax.

MarepuaJjibl 1 METOAbI HCCIEA0OBAHMS.

O0bekT ucciaegoBanus. beruku u€pHO-NECTPON MOPOABL

OOciy>xuBaHNE KUBOTHBIX M SKCIIEpPUMEHTAJIbHBIE UCCIIeIOBaHMsI OBUIM BBIOJIHEHBI B COOTBET-
CTBUU C MHCTPYKIUAMHU U pekomeHnanusMu Russian Regulations, 1987 (Order No. 755 on 12.08.1977 the
USSR Ministry of Health) and «The Guide for Care and Use of Laboratory Animals (National Academy
Press Washington, D.C. 1996)». [Ipu BbImomHeHNN MCCIEIOBAaHUN OBUIM MPEATIPUHATHI YCHIIHUS, YTOOBI
CBECTH K MUHUMYMY CTpaJIaHHsl )KUBOTHBIX 1 YMEHBILICHNS KOJIMYECTBA UCIIONIb3YEMBIX 00pa3IoB.

Cxema 3xcniepumenTa. Uccienosanus npopoauwnuch B OAO Arpodupma «Hyp» Crepnubaries-
ckoro paiiona PecnyOnmku bamkoprocran. Beutn chopMupoBanbl 3 rpyIiibl OBIYKOB YEPHO-NIECTPOI TTO-
POIbI 8-MECSIUHOT0 BO3pacTta o 15 rojioB B Kax10i: KOHTPOJIbHAS U JABE OIBITHBIE.

Hanouactunpsl cepedpa Obitn pazmepom a0 100 HM, Xumudeckuii u ¢pa3oBeiii coctaB — 99,99 %
MeTajnyeckoro cepebpa, aacopbupoannbix ra3zoB 10 0,01 % — CHa, CO,, Ar, N2, METO/ TIOTyYCHHUS —
SIEKTPUYECKUI B3pbIB B aTMocepe aproHa, yaenbHas HOBEPXHOCTb — Sy=6.5 M%/T. JIjisl NpUroTOBIEHUS
MHBEKIIMOHHOW CYCIeH3HMH B IIeHTpe «HaHOTEXHOIOrHH B CEIbCKOM XO3AHCTBE» HAHOYACTHIBI cepedpa
CMEIIMBAIM C KaTOJHMTOM, IOJy4eHHBIM B anmapare Akvalife, u moasepranu AUCIIEPrUPOBaHUIO B yiIb-
Tpa3BykoBoM nucnepratope Y3/IH-2T B pexxume 0.5 A, 44 k1.

OMBITHBIM KUBOTHBIM BHY TPHMBIIIIEYHO BBOFIIN MYJIbcHto (pH — 9,5, penokc-niorenrman Eh=450 MB, o
nmanabM B.M. [IBoparkosa, 2004) ¢ HaHOUacTuIamu cepedpa B po3ax: I rpyrma — 0,01 u Il rpyrma — 0,05 mr/kr
JKUBOM Macchl OJUH pa3 B JCHb B TEUCHHE CEMH CYTOK O Hadaja BO3JeiCTBHA cTpecc-pakTopa (mepe-
TpYNIIMPOBKA B BO3pacTe § Mec., TPAaHCIIOPTHPOBKA U MpeayOoitHoe conepkaHue Ha MsiconepepadaTsiBa-
IOIIEeM IPEATPUATHY B 1 8-MecsuHOM BO3pacTte). OMyIbCHIO BBOIMIN SKCICPUMEHTAIBHBIM KHBOTHBIM B
OenpeHHyro TpyIny MbIII. Y00i IpoBeAEH Ha MIconepepadaThIBalOIeM MPEANPUITHH, KOTOPOE HAXO0-
auTcst Ha paccTostHUU 150 kM oT xo3s#icTBa. Parmon xopmienus 0but cocrasiied o A.I1. KamamaukoBy
(2003) u paccunrtan Ha monydeHue 900 T cpeTHECYTOYHOTO MPUPOCTa Macchl Tena. OH COCTOST U3 CeHa
KOCTPEIOBOTO, CHIIOCA KyKYPY3HOT0, CEHa)Ka KO3MATHUKA BOCTOYHOTO M KOHIICHTPATOB.

Msicayro npogykruBHOCTE H3ydanmu o I'OCTy 34120-2017. Ilpu npoBegeHHH KOHTPOIBHOTO YOOS
YUYHUTBIBAIN MacCy, BBIXO/I TAPHOW TYIIM U yOOHHYIO Maccy.

O0opynoBanue U TeXHUYECKHe cpeAcTBa. B3BemnBaHue )KUBOTHBIX MTPOBOJIMIN Ha BECax AJEK-
tporHbIX HIIB 1000 (Poccus). Meron y0os KMBOTHBIX Ha MSACOKOMOHMHATE — OTJIyIICHHE NepeMEHHBIM
3NEKTPUUECKUM TOKOM cuitoil 1-1,5 A u HanpsikeHuem o 125 B.

Mopdonornueckre 1 OMOXMMHUYECKHE TTOKa3aTeN KPOBH onpeaersiia B ueHTpe «HanoTtexHomo-
ruu B cenbckoM xossiictBe» @HI] BCT PAH ¢ ucnoyib3oBaHHEeM aBTOMATHYECKOTO I'€MaTOJIOTHYECKOTO
aHanm3atopa s BerepuHapun BC-2900 Vet («Mindray», Kurtaii) 1 OnoXxuMu4deckoro aHaimusaropa Stat
Fax 1904+ («Awareness Technology», CIILIA).

CraTucTunyeckasi oopadorka. OCHOBHOUM MaTepual, MOJyYCHHBIH B UCCIICOBAHMIX, 00padoTaH
C HCIOJIb30BaHMEM TakeTa mporpamm «Statistica 10.0» («Stat Soft Inc.», CIIIA), 70CTOBEpHOCTH onpese-
TsUTH TIpy oMontu Kputepus: CThIOIeHTA.

Pe3ynbTaTsl Hccae10BaHuA.

B mpormecce npoBeEHHOTO UCCIIEAOBAHUS U3YUNIIH BIUSHIE SMYJIbCHH C HAHOYACTHUIIAMHU ceped-
pa KaKk aHTUCTPECCOBOTO IIpernapara.

[eperpynmupoBka, TpaHCIOPTHPOBKA, Mpery0oifHOe cCoaep KaHNe BBI3HIBAIOT MOBHIIICHUE aKTHB-
HOCTHU aJlaHMHAMUHOTpaHC(epasbl, acnapTaTaMuHOTpaHC(hepas3bl U raMMa-TiTyTaMmiITpanchepasbl, Toraa
KaK BBEJCHHE dMYJIbCUN C HAaHOYACTHIIAMK cepeOpa ero orpaHuyuBact. [loydeHHbIe pe3yIbTaThl CBUIE-
TENBCTBYIOT O CTA0MIIN3AIIMH KIETOYHBIX MEMOpaH 10| BIMSHUEM HaHOYACTHIL cepedpa IpH CTpecce pas-
JUYHOTO MPOUCXOKACHUS (TadI. 1).
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Tabmuma 1. JlnHaMuka aKTHBHOCTH aMIHOTPaHCc(epa3 CHIBOPOTKH KPOBH OBIYKOB, €1./J1
Table 1. The dynamics of aminotransferase activity of blood serum of bulls, unit/l

Moka3artenn/ Bo3spacr, mec./ I'pynna/Group
Indicator Age, month KOHTPOJILHAs/ I I
control
8 Jlo Bo3neiicTBusi ctpecc-hakTopa/Prior to stress factor
ITT/GGT 11£0,11 10£0,20 11+0,09
ACT/AST 74,2+2.07 73,8+1,97 74,0+2,05
AJIT/ALT 22.3+1,01 22,5+0,39 21,9+1,44
8 | Ilocae cTpecc-pakTopoB/After stress factor
ITT/GGT 13+0,33 11+0,28 12+0,40
ACT/AST 89,3+1,06 81,5+0,85 82,7+1,15
AJIT/ALT 31,240,65 28,3+0,43 29,1+0,63
18 | Jlo Bo3neiicTBus crpecc-paktopon/Prior to stress factor
ITT/GGT 24+0,44 23+0,37 24+0,51
ACT/AST 123,5+2,07 122,3+2,05 123,5+1,94
AJIT/ALT 36,7+1,35 36,8+1,44 36,1+1,04
18 | Iocae crpecc-pakTopoB/After stress factor
ITT/GGT 27+0,63 24+0,38 25+0,43
ACT/AST 138,442,08 129,3+£2,17 130,0+1,96
AJIT/ALT 63,1+1,36 43,3+1,15 44242 05

[Tocne meperpynmupoBKU Y MOJIOTHSIKA KOHTPOJIBHON TPyIIBI aKTUBHOCTD JTAHHBIX ()epMEHTOB B
kpoBu noBermanace: I'T'T —xa 18 %, ACT — na 20 %, a AJIT — Ha 40 %. AKTUBHOCTB TaHHBIX (HEPMEHTOB
y ’KHBOTHBIX, TOJTYYaBIIUX HAHOYACTHUIIHI cepedpa, Takke ObLIa MOABEPTrHYTa MU3MEHEHUSM, HO B MEHb-
mrert creneny —Ha 10; 11; 25,8 % u 9; 11,8 1 32,9 % COOTBETCTBEHHO.

AKTHUBHOCTh aMHUHOTpaHc(epa3 B KpOBH (110 OTHOIICHUIO K ONBITHBIM TpyTIIaM) ObLIa BBIIIE T1O-
cie Bo3zaeiicteus neperpynnupoBku: [TT — Ha 18,0 u 8,0 %; ACT — nHa 9,5 u 8,0 %, aktuBHocth AJIT —
Ha 10,3 u 7,2 %.

B 12-mecssuHOM BO3pacTe JaHHAs aKTUBHOCTH B KOHTPOJIBHOM M ONBITHBIX TPYTIaX CHUKAJIACh 110
HOPMBI, HO ’KMBOTHBIE, KOTOPbIC HE MOJIyYalu JaHHYIO SMYJIBCHIO, IMEJIH OTHOCUTENBHO BBICOKUE MTOKa-
3aTenu 3a cuéT Bo3AeHCTBU Oojee JIETKuX cTpecc-pakTopoB (uryM, B3BemmBanue): [TT —nHa 6,7 u 6,7 %;
ACT -na2,1u0,6 %, AJIT —Ha 5,8 14,2 %.

CpIBOpOTOYHASI aKTUBHOCTH BCEX (DEPMEHTOB OIBITHBIX TPYIII IOCIE TPAHCIIOPTUPOBKU H IIPEI-
yOOIHOTO Cco/ep:KaHus IMOBHIIIANACH, OJHAKO B 3HAYHTENHHO MEHBIICH CTENEHH, YeM Y KOHTPOJIHHBIX
cBepcTHUKOB. [lociie cTpecca aKTHBHOCTh aMHHOTpaHC(epa3 Mo OTHOMICHHIO K KOHTPOIIIO TakkKe ObLTa
Hmwke: [TT—nwa 11,1 u 7,4 %; ACT —Ha 6,6 u 5,8 %; AJIT —Ha 31,4 1 29,9 %.

Hwuskast akTHBHOCTB TaHHBIX (DEPMEHTOB HAOIIOIATIACH Y )KUBOTHBIX | TPYIIIIBI, IOTyYaBIIMX HAHOYA-
cTHIIBI cepedpa B o3upoBke 0,01 Mr/Kr KHBOM Macchl, BICOKas JKe, HAOMIOIABINAsACs Y KOHTPOJIBHBIX 0CO0EH,
OKa3bIBasa HEraTUBHOE BIIMSIHUE HA TIPOAYKTUBHBIC KaUueCTBA )KUBOTHBIX.

[Ipu cpaBHUTENBHO paBHOM MOCTAaHOBOYHOM KHUBOHM Macce (225,7-226,0 kr) ObIYKH OTBITHBIX Ba-
PHAHTOB B MpoOIlecce HKCIEPUMEHTA MMPEBOCXOAMIN CBEPCTHUKOB U3 KOHTPOJIA 110 N3y9aeMOMY TIOKa3aTe-
mo. B wacTHOCTH, B BO3pacTe 14 Mec. KOHTPOJIbHBIE 0COOM MMENTH MEHbIY Maccy tena (384,5 kr) mo
cpaBHeHuto ¢ aHasoramu [ u Il rpynn Ha 1,3 1 0,9 %.

B konme axcnepumenta (18 mec.) oHm gocturamy kuBoit Maccel 491,7 u 490,9 kr, 9TO COOTBET-
crBeHHo Ha 1,9 u 1,7 % OGoJplie, 4eM CBEpCTHUKH, KOTOPHIM HE BBOJMIM HaHOYACTHIHI cepedpa. [Ipu
3TOM HamTydnmid 3¢(GHekT ObLT YCTAHOBJICH MPH MCIIOIB30BAHUN B KAYECTBE aHTUCTPECCOBOTO IpernapaTa
SMYJIbCUU C HaHo4acTHuiiaMu cepedpa B 1o3e 0,01 MI/Kr )kMBOH MaccChl.

Jlyumne mokasaTenu 1Mo cpeIHeCyTOYHBIM MPHUPOCTAM MACCHl Tejla 3a IEepUOJ SKCIIEPUMEHTa OT-
Medauch y )KuBOTHBIX | u Il rpymm (puc. 1). IIpuuém y ocobeit | onun Obutu Ha 1,5 % Oomnblme, yeMm y aHa-
noroB II. B cpemaeM 3a OIBIT MX MIPEBOCXOICTBO HAJ KOHTPOIBEHBIMU CBEPCTHUKAMH I10 TAHHOMY ITOKa3a-
tento cocrasisuio 4,7 (P<0,05) u 3,2 % (P<0,05).
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Puc. 1 — CpeanecyTO4HBIi NPUPOCT NOAONBITHBIX KMBOTHBIX, I
Figure 1 — Average daily gain of experimental animals

Ucxons m3 pe3ynbTaToB, MOJYYCHHBIX B XOJ/€ MPOBEAEHHOTO IKCIIEPUMEHTA, OBIYKH, KOTOPBIM
BHYTPHUMBIIICYHO BBOAMIN HAHOYACTHUIIBI cepedpa, UMENH MPEUMYIIECTBO IO BBIXOAY MPOAYKTOB yOOs
(Tabm. 2).

Tab6nuna 2. Pe3yJbTaThbl KOHTPOJIBbHOTO Y0OS NMOJXONBITHBIX }KMBOTHBIX
Table 2. The results of the control slaughter of experimental animals

I'pynna/Group
Ioxka3zarenn/Indicator KOHTPOJIbHas/ I I
control
[Ipeny6oiinas xuBas Macca, Kr/
Pre-slaughter live weight, kg 444,8+1,81 461,4+1,97 458,3+2,08"
Macca nmapHoO# Tymu, Kr/
Fresh carcass weight, kg 241,7+1,22 251,9+1,46" 249,8+1,58"
Berxon Ty, %/Carcass yield, % 54,3 54,6 54,5
Macca BHYTpEHHET0 Kupa, Kr/
Internal fat weight, kg 12,0+0,18 12,5+0,21 12,3+0,23
Beixon BHyTpeHHETO )upa, %o/
Internal fat yield, % 2,7 2,7 2,7
V6oiinas Macca, kr/Slaughter weight, kg 253,7+1,27 264,4+1,40" 262,1+1,58"
Yo6oitnsrii Berxoa, %/Slaughter yield, % 57,0 57,3 57,2

ITpumeuanue: * — P<0,05 mo OTHOWICHHUIO K KOHTPOJIBHOU TPyIIE
Note: * — P<0.05 in relation to the control group

B gacTHOCTH, OHHM TIpEBOCXOAMIN 0co0ei 0a30BOro BapHaHTa IO Macce MapHOH TYIIH COOTBET-
ctBeHHo Ha 4,2 u 3,4 %, yooiiHoi Macce — Ha 4,2 u 3,3 %, yooitHomy Beixony — Ha 0,3 1 0,2 %.
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OO0cyskneHne NoJIy4eHHbIX Pe3y/IbTaToB.

Y CTOHYHMBOCTD JKUBOTHBIX K TEXHOJOTMYECKHUM CTpPECCaM 3aBHCHUT OT MHOTHX (DaKTOpPOB, TaKUX
KakK IopoJia, BO3pacT, I0JI, KOPMJIEHHE, KaueCTBO KOPMOBBIX MHIPEIUECHTOB U MPENaparoB, 00Iaalomnx
AHTUCTPECCOBBIM 3 deKToM. B Hamem ncciieoBaHUM MBI UCIIOIB30BAIN SMYJIBCHIO C HAHOYACTUIIAMHU
cepebdpa B mo3ax 0,01 u 0,05 Mr/Kr >KUBOM Macchl IS TMOBEHIIICHHUS aJanTallMOHHBIX BO3MOKHOCTEH KU-
BOTHBIX.

[leperpynnupoBka, TpaHCHOPTHPOBKA M MpeAyOOifHOE colepKaHHe MPHUBOIAT K 0Opa30BaHUIO
aKTHBHBIX (DOPM KHCIIOpOJIa, BHI3bIBAs OKHUCIUTEIBHBIA CTPECC Y KUBOTHBIX. BolbIioe KommuecTBo CBO-
OOIHBIX PaJMKAIOB U3MEHSACT TeKydecTh MeMOpaH U AMHAMHKY (OCHOIUITUAHOTO OMCIOs TKaHEH, KOTO-
pBIE HE MOTYT OBITH AETOKCH(DHINPOBAHBI U3 HANPSLKEHHOTO OPraHM3Ma JKHUBOTHOTO. AKTUBHBIE (POPMBI
KHCJIOPO/a €CTECTBCHHBIM 00pa3oM CHHTE3MPYIOTCS KIETKaMU M UTPAIOT BaXKHYIO POJIb B MOJIEP)KaHUH
KJIETOYHOM aKTHBHOCTH, BKJIOYas BHYTPHKJIETOYHYIO Iepelady CHIHANOB. MHOTOKpaTHOE yBeITHYeHHE
UX KOJIMYECTBA MOXKET MPHUBECTH K OOMIMPHON TpaBMe kiieTku (Saini P et al., 2016; Zhu L et al., 2017;
AsxmynuHoB E.A. u Tutos M.T"., 2012).

JlaHHBIC BUJBI CTPECCOB BBI3BIBAIOT MOBBIMIeHHE chiBOpoTOUHOM akTrBHOCTU I T'T, ACT u AJIT,
YTO MOXXET CBHJCTEIHCTBOBATH O NMPEUMYIIECTBEHHOM MOBPEXICHNH MEMOpaH KJIETOK CBOOOJHBIMH pa-
IuKanamu, a ycmienue cuate3a ['T'T sBrseTcs ciaencTBreM 0CBOOOXKIECHHUS €ro U3 KISTOYHBIX MeMOpaH B
pe3yabpTaTe JeTePreHTHOTO ACHCTBUS MOBEPXHOCTHO aKTHBHBIX BEIIECTB, COCTABISIONINX OTHO M3 3BEHb-
eB «JIMMHUIHON Tpuaab». EE€ peamu3aliust 1eKUT B OCHOBE IMOBPEKICHUS KIETOYHBIX MEMOpPaH, B TOM YHC-
JIE CapKOIUIA3MAaTHYECKOTO PETUKYJIyMa, YTO BhI3bIBaeT u3bbiTok Ca®’ B capkomuasme. DTOT KaTHOH, B
CBOIO OYepe/lb, aKTUBUPYET COBOKYITHOCTH IPOLECCOB, COCTABIISIONIMX JHITUAHYIO TPUAY, U, TAKHUM 00-
pasom, «JaHHBIH Kpyr» 3ambikaercs (Meepcon @.3., 1981).

Brenenne HaHowacTuil cepebpa camo mo cebe He BIMSIET Ha aKTHBHOCTh BCEX M3YYCHHBIX (ep-
MEHTOB B KpOBH, HO mpexaymnpexaaeT Bozpactanue akTuBHOCTH I TT, ACT u AJIT npu TeXHOIOTHYECKUX
cTpeccax. MUHMMH3ALUs TOBBIIICHUS! aKTHBHOCTH aMHHOTpaHCc(epas Mpu cTpecce 1Mo/ BIUSIHUEM HaHO-
4acTHIl cepedpa MOKET OBITh paclieHeHa KaK CTaOMIH3aIlus TI0]] €T0 BIMSHUEM KJICTOYHBIX MeMOpaH. s
TOTO YTOOBI MOHATH 3HAYCHHE OTPAHUYCHHUS CTPECC-HHAYIIMPOBAHHOTO Bo3pacTaHmsi aktuBHOCTH [T'T,
KOTOpas, y4acTBysd B METAa0OIM3ME BOCCTAHOBIEHHOI'O INIyTATUOHA, MOXET YBEIMYUBATh YCTOWIMBOCTD
OopraHm3Ma K cTpeccy, He0OXOJHMO Y4ecTbh, YTO Ype3MepHoe noBkinienue aktuBHocT I'T'T, 3apeructpu-
pPOBaHHOE B HAIIUX OIBITAX, BRI3HIBACT HETATHBHEIC IMOCIEACTBHUS, IIOCKOJIBKY OJHUMH U3 MPOIYKTOB €€
JIEATSIIBHOCTH SIBIIIOTCS CYyTIIEpOKCUAHBIN pajaukan u nepokcus Bogopona (del Bello B et al., 1999). Oto
CIIOCOOCTBYET IPOTPECCUPOBAHUI0 CBOOOTHOPAIMKANBHBIX HapyIIEHUH © d4epe3 MOAU(HUKAIINIO
CYIbOTUIPUIBHBIX TPYIIT OSIKOB-IIOCPEIHUKOB BIHACT Ha Tiepeaady HHQOPMAIMK BO BHY TPHKIICTOYHBIX
curHanbHBIX My Tax (Kolesnichenko LS et al., 1994).

MHorue uccieaoBaTeIl CoOOMAl0T, YTO IPH JaHHBIX BUAAX TEXHOJIOTUYECKUX CTPECCOB IPOHC-
XOJIUT CHIDKEHHWE 3alllUTHBIX (YHKIUH OpraHu3Ma W ToKazaTeleld MsicHOW mpoaykTuBHocTH (Hukynux
B.H. u ap., 2018; Earley B et al., 2010, [Tomos B.B. u ap., 2009). 910 ke OBLJIO YCTAHOBJICHO U B HAIIEM
JKCTIEpUMEHTEe. BHYTpHUMEBIIIEYHOE BBEACHHE HAHOYACTHI[ cepedpa CrocOOCTBOBAIO ONTHMHU3AIMH IPO-
SIBIICHUS AN TAIlHOHHBIX BO3MOKHOCTEH KUBOTHBIX IIPH TEXHOJIOTHIECKUX CTpeccax.

B wactHOCTH, pa3HMLIa IO )KUBOM Macce B Bozpacte 14 mecaue cocraBuina 1,4 u 0,9 % B mosb3y
OIBITHBIX CBEPCTHHKOB, KOTOpBIE MOJyYalH SMYJIbCHIO C HaHOYacTHLAMH cepeOpa. Cpean ONBITHBIX
rpynn npenMymiectBo Ha 0,5 % ObUIO y OBIYKOB, MOMYYaBIINX JAaHHYIO SMyJbcHio B o3¢ 0,01 mr/kr sxu-
BOW MacChl, OTHOCHTEIBHO JPYTHX 0cobel ¢ m03upoBKoii 0,05 MI/Kr *KMBOM MacCHI.

B nmepuoz BeIpanuBaHus U peaqu3alliyl KUBOTHBIC IOABEPTAIOTCS BO3ACHCTBHUIO MHOTOYHCIICH-
HBIX MPUPOJTHO-KIIUMATHICCKUX M TEXHOJIOTHICCKHX (haKTOPOB, OKA3BIBAIOIINX HETaTHBHOC BJIMSHUC HA
UX OpraHusM. B 3TuX yclnoBHSAX 3HepreTudeckue 3amachl 0cOOel 3HAUNUTENbHO MCTOIIAIOTCS, YTO PUBO-
IUT K I3MEHEHUIO X METa0OJIMIECKOTO COCTOSIHHSA, KOTOPOE OTPUIATEIHLHO CKA3bIBACTCS Ha IMMOKA3aTEIX
y6os (Tarrant PV, 1990; Huxymun B.H. u np., 2018; TutoB M.I"., 2017).

[To maHHBIM KOHTPOJBHOTO y0Os, MPEHUMYIIECTBCHHOE MOJOXKEHUE MO0 Macce U BBIXOIY MapHOMH
TYIIM OTMEUYEHO Yy OBIYKOB ONBITHBIX TPYII. DTO COTIAcyeTcs ¢ pe3yabTaTaMH HCCIeNOBAaHUN (AXMYyI-
muaoB E.A. u np., 2018; Jlepaxun B.W. u ap., 2010) u siBIsSETCS CBHIETEIHCTBOM TOTO, YTO HAHOYACTHIIBI
cepedpa crocoOCTBYIOT CTIaKUBAHHUIO CTPECCOBOM HArpy3KH Ha OPTaHU3M IIPU TEXHOJIOTUIECKHUX CTpec-
cax.
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BrIBOaBI.

PesynpraTel IpoBENEHHOTO HCCIIEOBAHUS CBHICTEIBCTBYIOT O TOM, YTO IPU BHYTPHUMBIIICYHOM
BBCJICHUU dMYJILCHU HaHOYACTHI] cepedpa B 1o3e 0,01 Mr/kr xuBOW Macchl 3a 7 CyTOK JJO Havajaa BO3ICH-
CTBHSI CTpecc-(haKTOpPOB, CIVIAXKHMBAIOTCS UX IOCIEICTBHUSA, YTO CHOCOOCTBYET AKTUBU3AIMH 3AIIUTHBIX
(hyHKIHI OpraHu3Ma u COXPaHEHHUIO MMPOIYKTHBHBIX KA4eCTB )KUBOTHBIX.

HccaenoBanusa BbINOJHEHbI B coorBercTBHMHM ¢ miianom HUP na 2019-2021 rr. ®PI'BHY
®HII BCT PAH (Ne 0761-2019-0006)
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