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JTENCTBUE JAUTUIPOKBEPIIETUHA HA UCITIOJIb3OBAHUE
KOPMOB U POCT CBUHEM (Sus scrofa domesticus Erxleben, 1777)
TP YMEPEHHO BbIPA2KEHHOM TEIIJIOBOM CTPECCE*

P.B. HEKPACOB! =, M.T. YABAEB!, E.1O. IIUC!, H.B. BOTOJIIOBOBA!,
A.A. CEMEHOBAL 2

Y CebCKOX035CTBEHHBIX KHBOTHBIX KJIAMATHYECKHE CTPECChl BbI3bIBAIOT MOBEJIEHYECKHUE,
(usnonornyeckue, GPyHKUMOHAIbHbBIE, IPOAYKTHBHBIE M Apyrde u3MeHeHus. IlomMecHbie CBMHBH XapakTe-
PH3YIOTCSI HEPBHOI HEYCTOMYMBOCTBIO, OTPAHMYCHHON TepMOperyasanueil ¥ NOJBEPKEHHOCTBIO CTpeccaM.
Jlns KoMneHcaluu U3MEHEHMil mpHU cTpeccax Bce HmMpe NPUMEHSIOTCS OMOAKTHBHbIE BELIECTBA MPUPO.I-
HOro MpoMcxoxaeHusi. B mpencrapieHHOii paGoTe Mbl MOKA3aJd, YTO CKADMJIMBAHME NMPUPOJHOTO OHO-
(anBoHHIA TUTHIPOKBEPIETHHA KAK JOMOJHUTEILHOTO NPOGUIAKTHPYIOIEr0 KOPMOBOro ¢akTopa B CH-
cTeMe CBHHOBOACTBA MOXKET 0J1aronpHsTHO BJIMATH HA COXPAHHOCTb M NMPOJYKTHBHOCTh MHTEHCHBHO pac-
TYIMX CBHHEi MPU MX JydYlleil aJanTanui K YCJIOBHSAM KopMieHus u coaepxanus. Lleas uccienoBanuit
COCTOS/Ia B OLEHKE BJIMSIHHS YMEPEHHOro TEIIOBOr0 CTpecca Ha MPOAYKTHBHOCTb, PACXOJA KOPMA W me-
PEBaApUMOCTb NMUTATEIBHBIX BEHIECTB Y MHTEHCHBHO PACTYILEr0 MOJIOAHAKA CBHHEH NMPH CKAPMJIMBAHMH
um auruapoksepueTuna (JIKB) B pasnbie neproabl BbipanuBanus U oTKkopMa. McciienoBanusi npoBeaeHbl
Ha yetbipex rpynnax cuseil F2 [(KB X JI) x JI] (momecu mopoxa KpymHasi Oejasi, JaHIPac M JIOPOK;
n = 36; ¢m3uonornyeckuii asop ®PI'BHY ®UILL BUK um JI.K. Dpucra, 2020 rox). Ha done ymepenno
BBIPA2KEHHOTO TEIJIOBOrO cTpecca (NmpeBbilleHHe TeMNepaTypHOro ONTUMyMa B cpeaneM Ha 4-6 °C) xu-
BOTHBIM cKapmiuBaau aganrored — JIKB (npenapat Dkoctumyn-2, AO «Ametuc», Poccusi; 103upoBka
45 mr/Kr Kopma, no aeiictsyomemy Bemectsy — 32 mr JIKB/Kr kopma): Bo 2-ii ONBITHO# rpynme
(n = 9) — TOJBLKO B mepwoA AopamMBaHus, B 3-ii (n = 9) — npu JopamIMBaHMM M OTKOpMeE, B 4-ii
(n = 9) — BO BpeMs TEXHOJIOTMYECKHX CTpeccoB (MepHOAaMH MO 7 CYT MOCJe TPAHCHOPTHPOBKH, NpPH
nepeBojie HA Apyrue Kopma, mepen yooem); 1-s rpynna (KOHTPOJIb, # = 9) IONOJHUTEIbHBIX KOPMOBbBIX
100aBOK He moJayyajia. MoaeaupoBaHue YMEPEHHOTO TEIJIOBOTO CTpecca NMPUBEJIO B MEPHOJ OTKOPMA K
3HAYMTEILHOMY TMOBBIMIEHUIO KOHIEeHTpauuu ra3oB (12-15-s Hen onbiTa) B MOMEIIEHWH: AMMHAKA — [0
16,7 mr/m3, ceposogopona — a0 1,67 mr/m3, yraekucioro raza — a0 0,14 mr/m3. DTo npusoauiao K
HU3MEHEHUI0 (PU3MOJIOTHYECKUX NMPOLECCOB B OPraHU3Me MHTEHCHBHO PACTYHIMX JKMBOTHBIX. B KoHue mne-
pUO/Ia TOPAIMBAHKMS KOHIEHTPAIMS KOPTH30Ja B CHIBOPOTKE KPOBH JKHBOTHBIX M3 KOHTPOJBHOWM IPyImbI
cocrasisiia 291,60 umosb/a, npesbias BepxHuUii npene pedepeHcHbIX 3Havenuii (41-237 HMOJb/1) HA
23,0 %. IlpeBbimenne (pU3HOIOTMIECKOil HOPMBI (10 3HAYeHWil B 1-ii KOHTPOJIBHOI IpPyNNeE) MO KOPTH-
30Jly HAOJMIONAJIOCh Y KUBOTHBIX, noxyyaBmux JIKB B mepron TeXHOJOrHYECKHX M KOPMOBBIX CTPECCOB
(4-51 rpynna, 299,89 HMoab/mn). ¥V cBuHeid U3 2-ii U 3-il ONBITHBIX IPYNN KOPTH30J OCTABAJICS B HOpME
(210 umons/a; p > 0,05). Ilepen yooem aHanM3upyemblii MOKa3aTelb 0KA3aJ1Cs MAKCUMAJIBHBIM Y KOH-
TPOJIbHBIX XKHUBOTHBIX (284,77 HMOAb/), Toraa Kak ckapmiuBanue /IKB B TeyeHue Bcero mepuona or-
KOpMa H B nepuoj ctpeccoB (3-51 U 4-5 TPyMIbI) CIOCOOCTBOBAIO CHIZKEHHI0 KOHIEHTPALUH KOPTU30J1a 10
234-253 umoub/a. Bo3zaeiicTBie HeOIArONPUATHBIX BHEHIHUX Pa3ApPaKuTe el MPUBEJIO K CHIXKEHHIO CO-
XPAHHOCTH TOTOJIOBbSI B KOHTPOJIbHOI rpynme 10 89 %, B ocTajibHbIX rpymmax ona cocrasmia 100 %.
ZKMBOTHBIX €KeHelebHO B3BEIMBAJIH, OIIEHMBATN CPEIHECYTOYHBI MPUPOCT KUBOI MACCHI 32 KAKIBIA
W3 NEePHOJOB MO CPABHEHHIO C KOHTPOJEM C y4eToM (DaKTOpOB cpedbl (MapamMeTpbl MHUKPOKJINMATA) W
3JIEMEHTOB TEXHOJIOTHM (CMEHA KOPMOB, BaKUMHALMA W 1p.). B mepuon AopammBanus mpupoCTbl KUBOI
Macchl BO Bcex rpynmax, noayyasmmx KB, obum Ha 1,5-1,7 % Goabme (1-s nenm, 3-s rpynna,
p < 0,05), yeM B KOHTPOJIbHO# Ipynmne, TO €CTh B 3THX BAPHAHTAX >KUBOTHBIE Jyyllle aaNTHPOBATIUCH K
HOBBIM YCJIOBHSIM COJEPKAHUSA MOCJe JINTENbHO TpaHCHOPTUPOBKUH. OTMEYEHO NOCTOBEpHOE YBejnye-
HHE CPeJHEeCYTOYHBIX MPUPOCTOB B NMEPHOIbI, CBA3AHHbIE C NeiicTBHEM cTpecc-(hakTopoB Ha ¢oHe yme-
PEHHO BBIPAJKEHHOTO TEIIOBOIO CTPECCca, B TOM YMCJIe NPU BaKuuHauuu (8- Hell, MMMYHH3AaUUs NPOTUB
KJIACCHYECKOIi YymMbl CBUHEil, 2-51 rpymma, 0,05 < p < 0,1; 3-a u 4-a onbiTHbie Tpymnbl, p < 0,05). B
UTOrE 32 BeCh ONbIT (MEPHO/IbI BHIPAIMBAHKMSA W OTKOPMA) HAMOOJIBINMIA CPeAHECYTOYHBIA MPUPOCT KHUBOIA
Macchl ObUT B 4-ii ONBITHO# Tpynme y XKUBOTHbIX, KOTOpblie moaydanu 32 mr/kr JIKB neienanpasieHHo B
neproabl TEXHONIOTHYECKHX CTpeccoB (Pa3HHIA ¢ KOHTPOJbHOI rpymnoii coctasuia 13,6 %, p > 0,05).
Y XuBOTHBIX, nosyyaBmmx 32 mr/kr JIKB B Teuenune Bcero cpoka 3aKiIl0uHTebHOr0 oTKopMa (3-4 rpynmna),
NPOSIBUIIACH TEHIEHIMA K YBEJIMYEHHIO BAJOBOTO NMPUPOCTA B 3TOT mepuoxa Ha 6,2 % (0,05 < p < 0,1) no
cpaBHeHUI0 ¢ KoHTposeM. I1o pe3yibTaTam 0aJaHCOBOTO ONMbITA, MPOBEAEHHOTO B MEPHOJ 3AKIIOYUTEb-
HOT0 OTKOPMA, Y KMBOTHbIX 3-ii M 4-ii ONMBITHBIX IPYNI NMPOCIEKMUBANACH TEHACHIMS K MOBBILIEHHUIO Tie-
PeBaPHMOCTH CYXOro BemiecTBa cooTBercTBeHHO Ha 1,31 u 0,93 % (0,05 < p < 0,1). B onbITHRIX Tpymnax

* Pabora BbInonHeHa npu GuHaHCOBOM moamepxke Poccuiickoro HayuHoro douaa (mpoekt Ne 19-16-00068).
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Y JKHMBOTHBIX C MOYO# BbIIEJISJIOCHh MeHblIe a30Ta (Bo 2-it — Ha 21,20 r, B 3-ii — Ha 14,47 r, B 4-ii — Ha
21,91 r) no cpaBHEHHIO C XKUBOTHBIMH M3 KOHTPOJIbHO# rpymnbi (p = 0,18-0,37). Takum o6pa3om, ckapm-
smBanue JIKB B cocTaBe moJHOPaIMOHHOr0 KOMOMKOPMA CIOCOOCTBOBAJIO yaepkKaHUIO U 0oJee 3(dek-
THBHOMY HCHOJIb30BAHHUIO a30Ta B OPraHM3Me PACTYIEro MOJIOQHSAKA CBHHel. BKilouenne B cocraB pa-
nuona /IKB Ha ¢oHe Moaeaupyemoro cTpecca cnoco0CTBOBAIO MEHbLIEMY BbIIEJIEHHIO Kablus C (heKa-
qusiva (Bo 2-i, 3-ii U 4-i rpynmax — Ha 3,48 r, p < 0,05; 1,68 r, p > 0,05; 2,87 r, p = 0,06) u
YBEJIMYEHHIO €r0 OTJIOXKEHHS B opranusme (coorBercTBenHo Ha 3,52 r, p < 0,05; 1,62 r, p > 0,05; 2,85
r, p = 0,06). IIpx 3TOM [0JI51 MCIOJIL30BAHHOTO KAJBIMS OT MOCTYNMBLIEr0 B OPraHU3M ObLIa JOCTOBEPHO
Boime (Ha 9,82 %, p < 0,05) y XKuUBOTHBIX W3 ONBITHBIX rpymn. Takum o0pa3oM, oTMeyeHa O46JbIIAS
NOJBEPKEHHOCTh TEMIOBOMY CTPECCY Y KHBOTHBIX KOHTPOJIbHO# IPYNNbI, YTO BIPA3WIOCH B CHHXKEHUH
POCTOBBIX TNOKa3aTeJieil, COXPAHHOCTH MOroJIOBbs, YXYAUIEHAH WCHOJIb30BAHHS MHTATEJbHBIX BeIIECTB
kopMma. IIpu atom ckapmimBanue JIKB c ucno/b3oBaHueM pas3jiMyHbIX CXeM B MEPHObI JOPAIMUBAHUA U
OTKOPMA MOBBICHJIO AJANTAIMOHHbIE CMIOCOOHOCTH JKMBOTHBIX, YTO YJYYLIAJO HX POCT B Hanbosee BaXK-
HbI€ TEXHOJIOTHYECKHE TepPHOIbl.

KnroueBble ciioBa: ajanToreH, IUIHIPOKBEPIETHH, CTPECC, MOJIOIHSAK CBHMHEiH, MPOXYKTHB-
HOCTb, MPUPOCT XKUBOI MACChl, EPEBAPUMOCTb KOPMOB.

BaxmHeiiiiee yciioBue MOBbILIEHUS 3(DMOEKTUBHOCTU CBUHOBOJACTBA 3a-
KJII04aeTcsl B 00eCreYeHUM ONTUMAIbHOIO MMKPOKJIMMATa B IMOMEIICHUsX (B
MEePBYIO OYepelb 3TO TeMIEPATYPHBIA U BIXKHOCTHBIN PeKUMbI, KOHIIEHTPALIUS
BpEIHBIX Ia30B, BO3Ayx000MeH). [IpaBuIbHO MOAEIMpPYEeMblil MUKPOKJIMMAT OJ1a-
TONPUSTHO OTpaxaeTcsd Ha (PU3UOJOTMUYECKUX peakiiusx opraHusma. M Haobo-
POT, HEKOHTPOJIMPYEMbIi MUKPOKJIMMAT JIMOO HEJOOlLleHKa AEHCTBUSI pa3HOO0-
pa3HBIX 1O CUJIe U CTeNIeHU BO3AECHCTBUSI CTPECCOPOB HA OPraHU3M >KMBOTHBIX
ocnabssieT uX pe3UCTeHTHOCThb, YTO MPUBOAUT K MOSIBICHUIO U Pa3BUTHUIO 3a00-
JIEBaHUIA pa3IMYHOM 3TUOJIOTUH, YXYALIAeT IIPOAYyKTUBHOCTD (1), BOCIIpOU3BOAM-
TEJBbHYIO CIIOCOOHOCTD, BBI3BIBACT P APYTUX HEXeNTaTeNbHBIX MTOCAeIACTBUM (2),
B TOM YMCJIe CHUKEHHE KauecTBa CBUHUHBI (3).

Du3nyecKoe COCTOSIHME M XMMUYECKMII COCTaB BO3MYIIHOM Cpembl —
(bakTOpbI HEMOCTOSIHHBIE U MOJABEPKEHbI OOJNBIIMM KoebaHUsIM. OpraHu3M Xu-
BOTHOTO MOXKET MPUCIIOCAOINBATLCA K 9TUM U3MEHEHUSIM, HO JIMIIb IO OIpeac-
JIEHHBIX TIpeaesioB. B yacTHOCTH, IS TTOAAe p>KaHUSI HOPMAIbHOM KU3HEIeATEIb-
HOCTH XUBOTHBIE JOJIKHBI 3aTPAaYMBaTh OINPEeAeIEHHOE KOJTUYECTBO IMTUTATETbHBIX
BEIIECTB Ha 0Opa30BaHME TeIlia, KOTOpOoe HEOOXOAUMO UIsi oOMeHa BellecTB (4).
Yem Oosiblile OpraHU3M PACXOdyeT SHEPreTMYeCKUX MaTepuasoB Ha aganTaluio
K YCJOBUSIM OKPYXKaIOLlEl Cpelbl, TEM MEHbIIIe MUTATEIbHbIX BEILIECTB OYIET UC-
MOJIb30BaHO Ha obecredyeHre MpoayKTUBHOCTU (5)

BoszayiiHast cpena, onpenensionias COCTOSHUE MAKPOKJIMMATa 3aKPbIThIX
KMBOTHOBOMYECKMX TIOMEIIEHMWI, BO3MEMCTBYET Ha TEIJIOOOMEH, Tra3000MeH,
(bM3UKO-XMMHUUECKHE CBOMCTBA KPOBH, TEMIIEpATypy TeJla U KOXH W IPYTHe Io-
Kazatenu (6). OpraHuU3M pearmpyeT Ha JII000€ BO3ICHCTBUE Cpedbl MHOTOYPOB-
HEBOH (bU3MOJOTO-OUMOXMMUYECKON peakliMeil, KOTopasi BbI3bIBACT pPa3BUTHE
cTpecca W 3aTeM, Kak cleAcTBue, aganrtauuio. [loBpexaatoiee aeiicTBUe Mmocaen-
CTBMI1 cTpecca OOYCIIOBJIEHO UpPEe3MEpPHBIM YCHUJIEHUEM adanTallMOHHOTO JIUMO-
TporHoro 3¢ deKTa, MOBLIIAIIIETO0 aKTUBHOCTh (pocdonunas 1 UHTEHCUBHOCTD
CBOOOIHOPAINKATIBLHOTO OKUCIICHMS JTUTIMIOB Yepe3 KaTeXOJJaMUHBI 1 ITPOTEUH-
KuHa3bl. CTpeccoBble BO3IEUCTBUSI MPUBOISAT K MEPECTpOiiKe oOMeHa BElIeCTB
Y HEKOTOPBIX (pU3nonornyeckux (PyHKIUA, 4YTO BHAYaJe MOBBIIIAET YCTONYM-
BOCTb OpraHu3ma XuUBOTHBIX (7). Ho miautenbHOe BO3AEHCTBUE CTpecca UCTO-
1aeT BHYTPEHHUE CHUCTEMBbl 3alMThl, YTO B KOHEYHOM MTOre CKa3bIBaeTCsl Ha
COCTOSTHUU 3IOPOBbsI XXUBOTHBIX, MX YCTOMYMBOCTU K 3a00JI€BaHUSAM, IMPOAYK-
TUBHOCTHU U cOXpaHHOCTH (8). TeMIepaTtypa oKpyKalollei cpeabl OKa3blBaeT 3HA-
YUTEIbHOE BIMSHUE Ha QU3MOIIOTMIYeCKNE U3MEHEHNUSI B OpTaHM3Me W TIPOAYK-
TUBHOCTb CBUHEN, B TO BpeMsl Kak BO3AEHCTBME BJIaKHOCTU BO3IyXa Ha 3TU MO-
KazaTeJad MeHee BbIpaXeHHoe. B mcciieqoBaHMsIX Ha XKMBOTHBIX, COAEPKALIUXCS
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B YCJIOBHUSIX KOMIUIEKCHOTO BO3IEUCTBUS (DAKTOPOB CPebl, ObLINA BBISIBICHBI 3HA-
YUTEIbHBIE HAPYIIEHUS UMMYHHOR peaKTUBHOCTHU. YcTaHOBIEHO (9), uto y 60-
KAJIOTPAMMOBBIX CBUHEH BEpXHHME KPUTHUECKHUE TEMIIePATyPHI IS TAKUX BasKHBIX
(buznonornyeckux peakuuii, Kak 4acToTa AbIXaHUS, TEIJIOMPOAYKIIMS, PEKTaTb-
Hasl TeMIlepaTypbl, HAXOOUINUCH B Tpeaeaax cooTBeTcTBeHHO 21,3-22,4 °C; 22,9-
25,5 °C u 24,6-27,1 °C B 3aBUCUMOCTU OT U3MEHEHUS OTHOCUTEIHHON BJIAXKHO-
¢t Bo3myxa ot 50 mo 80 %.

Du3noIorNYecKoe paBHOBECHE TPU MUKPOKIMMATHIECKUX CTpeccopax
COXpaHsIeTCsl 10 TeX TOop, MoKa ACHCTBUE BHEUIHMX pa3dpaxkuTeseil He MpeBbl-
1I1aeT afanTalMoOHHbIX Bo3MoxHocTei opranusMa (10, 11). ITocneacTBust mposiB-
JIEHUSI KIMMaTUYECKOTO CTpecca M ero JIMTEIbHOCTb 3aBUCAT BO MHOTOM OT CO-
CTaBa pallMOHa, CUCTEMBI CONEpKaHMUS U MOCHUS, TUIOTHOCTU pa3MELEHUS XU-
BOTHBIX HAa CBMHOBOMYECKOM KOMIIJIEKCE, YCIOBUII MUKPOKJIMMATa — OTHOCH-
TEJIbHOM BJAXXHOCTH, CKOPOCTU JBMXKEHMSI BO3ayxa U ero coctapa (12).

TeHmeHIMS K MHTeHCHU(PUKALIMU KUBOTHOBOJICTBA, 10 BCEll BUOUMOCTH,
coxpanurcs. [Ipu 3ToM MnpobiemMa TerIoBOTO cTpecca, BEpOosSTHO, OyaeT ycyryo-
JIAThCSl TOOATBHBIM MOTEIUIEHMEM UM U3MEeHEeHueM KiumaTta. Pazpaborka mpue-
MOB NPOGUIAKTUKN U YCTPAHEHUSI HETaTUBHBIX MOCIEACTBUI CTPECCOB, B YacT-
HOCTM TEIUIOBOI'O CTpecca, — HECOMHEHHO, BaXKHBI MHCTPYMEHT MOBBILICHUS
MPOAYKTUBHOCTU XUBOTHOBOACTBA (1, 13). I1pu cTponTenbCTBE KPYIMHBIX CBUHO-
BOIYECKMX KOMITJIEKCOB BO3HUKHET MOTPEOHOCTD B 00JIee TOYHOM KOHTPOJIE BCEX
(hakTopoB, Baustonmx Ha 3(EGEKTUBHOCTb MPOoU3BoACTBA. HeoOXxoaMMo BbISB-
JIATh M M3y4aTh BO3MOXHOCTH HUBETUPOBATH MOCICACTBUS AOMOTHIECKIX CTPEC-
COB, B TOM YHCJIe TTIOCPEICTBOM MCITOJIB30BAaHMUST KOPMOBEIX aIallTOreHOB. B aToit
CBSI3U MEePCINEKTUBHBIM PELIEHUEM MOXET ObITh MPUMEHEHHUE MPUPOJHBIX U CUH-
TETUYECKUX OMOAKTUBHBIX BEILECTB C AHTUOKCUAAHTHBIMU CBOMCTBAMM, CHMXKA-
IOIIMX BIMSHHUE CTPECCOPOB Ha FOMEOCTa3 MOCPEICTBOM CTaOMIM3AlMKU CBOOOMI-
HOPaaMKaJIbHOIO OKUCICHMS 1 TTOBBILIEHUS aganTallMOHHBIX CBOMCTB OpraHu3Ma
(14, 15). Coob1anock, 4YTo UCIOJIb30BaHUe AuruapoksepuerrHa (JIKB) cmoco6-
CTBYeT CHWXXECHUIO NMEPEKHUCHOTO OKUCIIEHUs JIUMUAOB, COKpallas OTPHUIATE/Ib-
HBbIe BO3IEICTBUS HAa OPTaHM3M CBUHEH ITOCJICICTBUI TPAHCIIOPTHOTO W KOPMO-
Boro crpeccos (16, 17).

B npencraBieHHoli paboTe MbI MOKa3ajlM, YTO CKapMJIMBaHUE MPUPO.I-
Horo 6modiaBoHMAA AUTHAPOKBEPLETUHA KaK JOMOJHUTEIbHOTO MpouIakTU-
pyIOIIero KOMIIOHEHTa KOpMa MOXeT OJaronpusITHO BIMUSITb Ha COXPAHHOCTb U
MPOAYKTUBHOCTh MHTEHCUBHO PACTYIIMX CBUHEMN, CITOCOOCTBYSI MX JIyUIlIEi amar-
TallMU K YCJIOBUSIM KOPMJICHUS U CONEPKaAHMSI.

Llenp HacTOSAIIETO MCCIEOOBAHMS COCTOSIa B OLIEHKE BIMSHUS amarTo-
reHa IUTUAPOKBEPIIETHHA, CKapMINBAeMOTO CBUHBSIM B pa3HbIC TIEPUOIBI BhIpa-
IOWBAaHUS W OTKOpPMAa, Ha TPOMYKTUBHOCTb M MCITOJIB30BAHUE IUTATEIBHBIX BE-
IIECTB B YCIIOBUSAX YMEPEHHO BHIPAXKEHHOTO TETUIOBOTO CTpecca TPU COITYTCTBY-
IOIIMX TEXHOJOTUYECKUX CTpeccax (TpaHCIOPTUPOBKA, MEPEeXOd Ha APYrou pe-
LIENT KOMOUKOpMa, BaKIMHALIMU U yOOIi1).

Memooduxa. ®U3MOIOTHYECKIE UCCASIOBAHNS IPOBEIM Ha 36 IOMECHBIX
oopoBkax (Sus scrofa domesticus) F2 [(KpymHasg Oenasg X JlaHmpac) X AHOPOK]| C
>KMBOU Maccoil B Hauaje onbita 17,20-17,43 kr B Bo3pacte 58 cyT (dusnonoru-
yeckuit npop ®PI'BHY ®UILL BUXK um JI.K. DpHcra, 2020 rox). [IpomomkuTens-
HOCTb onbITa coctaBuiaa 120 cyr

BboposkoB, 3akymieHHbix B CI'Ll «BepxHsia XaBa» (BopoHeskckast 001.),
JOCTaBUJIY CMeLMaJIbHbIM AaBTOMOOMJIBHBIM TPAHCIIOPTOM JUIS ITEPEBO3KMU KMUBOT-
HBIX (JAJTBHOCTb TpaHCIOPTUPOBKU — 500 KM) ¢ coOJoIeHreM HOPM TPaHCIOp-
TUPOBKM U HEOOXOIMMOTO BeTepUHAPHO-CaHUTApHOro KoHTpojsa. Ilocie mo-
CTaBKH M3 XWBOTHBIX C(POPMHUPOBAIM YETHIPE TPYIIIBLI, KOTOPHIX COMEPXKAIA B

1158



ONIMTHAKOBBIX YCIOBUSIX.

st cpaBHUTETHHOTO OITBITA B KAYECTBE KOHTPOJIBHOM MCIOIB30BaIN 1-10
rpynny cBuHeil (n = 9). ZKuBoTHble 2-1i, 3-11 1 4-ii ONBITHBIX IPyIN (Kaxmaast 1o
n = 9) JOMOJHUTENLHO K paluoHy nojaydanu JKB (mpenapat 9koctumyn-2, AO
«AMmetuc», Poccust; mo3upoBka 45 MI/KT KOopMa, 10 JeiCTBYIOIIEMY BEIIECTBY —
32 mr AIKB/kr kopMa): Bo 2-ii onbITHOH Tpymie (# = 9) — TOJbKO B MEPUO
nopawuBanus (JIKBm), B 3-it (n = 9) — npu gopauiuBaHuu U otkopme (JIKBn+o),
B 4-ii (n = 9) — BO BpeMsI KOPMOBBIX U TexHoJormueckux crpeccoB (IKBrtex)
(mepuoapl 1Mo 7 CyT Iocie TPaHCIOPTUPOBKU, 3a 7 CYT IO M 4epe3 7 CyT mocje
repeBoAa Ha APYyroi BUA KOMOMKOpMA, a TaKXKe He MeHee 4eM 3a 7 CyT J0 y0os).

CBUHApPHUK-OTKOPMOYHUK Ha 48 MECT COOTBETCTBOBAJ HOpMAaTUBaM CO-
ngepxxanus XuBOTHBEIX (I'OCT 12.1.005 u MP no TexHOIOrMuecKOMY MPOEKTUPO-
BaHWIO) B TIEPUOJ JOPALIUBAHUS U OTKOPMA: KOPMJIEHHUE IIPOUCXOIUIIO B CTAaHKAX
W3 TPYIIIOBLIX KOPMYIIIEK C pa3meauTeISIMK IS MHANBUIYATLHOTO KOPMIICHUS;
pa3Mep Kaxnaoro craHka 1,5X2 M (pe3auHOBbIN KOBpUK 1X1,5 M) mipu comepxka-
HUM 3 TOJI. C meproaa AopaliuBaHus 10 yoost (HopMa 0,8 mM2/rosn. npu dakTrde-
CKOW IIowmanu 3 M2); COCKOBbIE aBTOIMOWJIKM PACIIONaraluch B YLy CTaHKa
HETIOCPEICTBEHHO Tepe KaHaJIoM HaBO30YAAJEHUS, )KUBOTHbIE UMEJIM TTOCTOSTH-
HBI IOCTYIl K BOJE; MCIIOJb30BaJM CyXMe KOMOMKOpPMA, KOTOPBIE YBJAXKHSUIU
HeTnocpeaCcTBeHHO npu pazgadye. Kopma pasnaBanu 2 pa3a B AeHb. OCHOBY palu-
oHa cocTtaBisiiu komoukopma CK-4 (B nepuoa nopaiiBanus csuHeit), CK-5 (B
1-it mepuon otkopma) u CK-6 (B meproa 3aKIIOYMTEIBHOIO OTKOpPMa) (IIPOM3-
BoauTesib KoMOuKopMoB — OOO «ArpoButekc», Poccust), cbasaHCHpOBaHHbIE
1O MMUTATEeNIBHBIX BEIISCTBAX M SHEPTUU COTJIACHO COBPEMEHHBIM HOpPMaM U pe-
KOMEHIOBaHHOMY peXumMy KopmiieHus (18).

B nomeleHusIX B COOTBETCTBUM C BeTepUHAPHO-CAHUTAPHBIMU TpeOOBa-
HUSIMHU, OblJIa OpraHu3oBaHa yOoopka (2 pasa B IeHb) C yaajieHueM HaBo3za. s
KOHTPOJISI peXXuMa MOAETUPYEeMOil cpembl TIPU TTOMOIIN CTAallMOHAPHOM 3JIeK-
TPOHHOI MeTeocTaHmu u3Mepsiii (B 16.00) TemmepaTypy M OTHOCHUTEIBHYIO
BJIQXKHOCTb BO3/lyXa B CBUHapHHUKe. B Temnblii mepuon roga mpu TeMmmeparype
HapyXHoro Bo3zayxa Bbille 10 °C npu MCKyCCTBEHHOM MOJEIMPOBAHUU YCIOBUI
cpelbl C MOMOIIbI0 UHGPAKPACHBIX JIAMII, Pa3MEILIEHHBIX B KaXKIOM CTaHKE, I0-
BBILLIAJIM TEMIIepaTypy BHYTpU MomeleHus Ha 5 °C OTHOCUTEIBLHO pacyeTHOM
JIETHEM TeMIlepaTyphl HApy>KHOIO BO3/1yxa, HO He Goiiee yem a0 26-28 °C.

TemnepaTypHO-BAaXKHOCTHBI WMHAEKC PACCUMTBHIBAIM 32 BEChb MEPUON
OITBITa TI0 JAHHBIM, TTOJYYEHHBIM OT 3JIEKTPOHHON METEOCTAaHIIMHM, B THEBHOE
BpeMsi, UCMOJIb3ys caeaytolyto gopmyny (19):

TBU = (0,8 X t) + [(¢/100) X (t — 14,4)] + 46,4,
rne TBU — temnepaTypHO-BIaXXHOCTHBIN MHAEKC, €l.; t — TeMIeparypa Io cy-
XoMy TepMoMeTpy, °C; ¢ — OTHOCHUTEIbHAS BIAXKHOCThb Bo3myxa, %.

O6beMHYIO J0I0 MeTaHa (%006.11.), MacCoByI0 KOHLIEHTpauuio (Mr/m3)
IHUOKCHIA yIiiepoaa, aMMHuaKka, CepoBOOpOIa U MeTaHa B Bo3ayxe paboyeil 30HbI
U3MEPSUTH C UCITOJIb30BaHWEM MHOTOKOMIIOHEHTHOrO razoaHanusaropa MATI-6
(MAT-6 TI-K, AO «BKCHUC», Poccus).

MHTEeHCMBHOCTE POCTA TTOMOIBITHBIX XXUBOTHBIX KOHTPOJIMPOBAIN WHIM-
BUAyaJbHBIM B3BellIMBaHUEM Ha 3JIeKTpoHHBbIX Becax PEYC-300 (OO0 «TeH30-
cuna», Poccust) mepen HauajaoM OMBITHL U Jajiee Kaxkable 7 CyT IO er0 OKOHYAHMS.
ITo pesynapTaTaMm B3BELIMBAHMN M yyeTa pacxola KOPMOB PacCUMTaHbl BAJIOBOH,
CPEIHECYTOUHBII MPUPOCTHI, a TAKXKE 3aTpaThl KOPMOB Ha €IMHUILY MPUPOCTA.

B koHIle mopaliuMBaHMSI, B CepeauMHE OTKOPMa M Iepel OKOHYAHUEM
OITBITA Y XXUBOTHBIX U3 Beex rpyrin (N = 20, n = 5) u3 SpeMHOI1 BeHbl Opaniu KpOBb
1 B CBIBOPOTKE OIPEICSIISUIN KOHIIEHTPAINIO KOPTU30JIa UMMYHO(DEpMEHTHBIM Me-
TOIOM Ha aBTOMaTUYECKOM MUKpOILIaHIlIeTHOM ¢oTtomeTpe Immunochem-2100
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(«High Technology, Inc.», CIIIA; nHatopsr pearenroB X-3964 Kopruzona-NDA-
BECT, ¢pupma «Bexrop-bect», Poccust; 9yBCTBUTETLHOCTD 5 HMOJIB/JI, TMAIIa30H
n3meperuii 0-1200 HMOIB/7).

st onpeneneHus mepeBapuMOCTU TTUTATEIbHbBIX BEllleCTB KOPMOB paliy-
OHa, a TaKXXe JUIs1 U3y4eHUs] OOMeHa a30Ta, MUHEPaIbHbIX BEIIECTB B OpraHu3Me
MHTEHCUBHO PACTYILIEro MOJIOAHSIKA CBUHEN B KOHIIE 3aKJIIOUUTEILHOTO TIeproIa
OTKOpMa MpoBoAWIM OajnaHCcoBbIM onbIT (N = 12, mo rpynmnam # = 3) 10 CTaH-
JIapTHBIM OO1IENPUHATHIM MeToaukamM (20, 21). Beex xkxuBoTHBIX (N = 12) Ha 1ie-
puoa 0ajaHCOBOTO OMbITa MOMELIAAN B ClelUalbHble UHAVBUAYAIbHbIE KIETKU
IIJIS1 COAEPXKAHUS U yueTa OoTpeOIeHrs KOPMOB M KOJMYECTBA BbIAEICHHBIX SKC-
KPEMEHTOB. YUeT BeJIM 5 CYT, IIOCJIe Yero OTOMpaid CpeaHue MpOObl WISl XUMU-
YeCcKOro aHaju3a CTaHAapPTHBIMU METOAAMU.

CTraTUCTMYECKUI aHAJIM3 JaHHBIX MTPOBOAWJIN C MCIOIb30BaHMEM MaKeTa
STATISTICA, version 10.0 («StatSoft, Inc.», CIIIA). KonnyecTBeHHbIe JaHHbIE
MpeacTaBeHbl B BUAE cpenHero apudmerndyeckoro (M) v cTaHAAPTHOUN OIIMOKHU
cpeaHero (=SEM). BrisiBieHMe B3aMMOCBSI3U U3y4aeMoOro (pakTopa ¢ IokasaTe-
JIAMU YCBOSIEMOCTH TIATATENIbHBIX BELIECTB, YOEPXKAHUS a30Ta, IMapaMETPOB
KpPOBU TIPOBEIEHO Ha BBIOOPKE XXMBOTHBIX METOJAMU OAHO(AKTOPHOrO AMCIIep-
croHHoro aHanu3a (ANOVA) ¢ ucnonb3oBaHueM Kputepus JanHerra. CTaTucTu-
YecKMe pa3IMuus 10 CPAaBHEHUIO ¢ KOHTPOJIEM CUMTAIU 3HAaUMMbIMU T1pu p < 0,05
M pacCMaTpUBAJIM KaK TeHACHLMIO ISl 3HaUeHUil mexay p > 0,05 u p < 0,1.

Pezyabmamur. Cxema 3kcrnepuMeHTa ornucaHa B Tabauue 1.

1. Cxema omnbiTa MO ONEHKE BJIMSHUS IUTHIPOKBEPIETHHA HA aganTamuio cBuHei (Sus
scrofa domesticus) F2 [(kpynnasi 6enas X jgaHapac) X JI0poK] K MOIeJIHPyeMOMY
TemaoBoMy crpeccy (pusnonornyeckuii npop @PTEHY OUILL BUX um. JI.K. DpH-
cra, maii-ceHTsi0pb 2020 rona)

Tpyrma | n |  Pauwon | PexxuMm ckapmiusaHus KB
1-51 (KOHTpPOJIb) 9 OoP
2-s1 9 OP + IKB B nepuon nopamusanus (JKBmx)
3-9 9 OP + IKB B nepuoa nopammsanusi u otkopma (IAKBa+o)
4-5 9 OP + IKB B mepuoasl KOpMOBBIX U TexHoJornyeckux crpeccos (AKBrex)

IMpumeuanue. OP — ocHoBHOIT paivioH (Ta6u. 2), IKB — nurunpoksepiietnd (Dxoctumyn-2, AO «AMeTHC»,
Poccust; 45 Mr/Kr Kopma, WiIn 1O JeiCTBYIoleMy BelecTBy 32 Mr/kr Kopma). Jloza npumeHenust JJKB ycraHos-
JIeHa B TIPOBEICHHBIX paHee mccienoBaHusx (2, 5, 12, 30).

CocraB pPallMOHOB B MEPHUOA SKCIICPUMEHTA MPECACTABICH B Tabauie 2.

2. ITutaTeabHOCTh KOMOMKOPMOB (MPY HATYPaAJIbHOI BJIQXKHOCTH) B OMbITE MO OlIEHKE
BJIMSIHUS JMIHIAPOKBEPUETHHA HA ajgantanuio cBuHeit (Sus scrofa domesticus)
F2 [(xpynnas 6enas X jaHapac) X IIOpoK] K MOAeTMpPYeMOMY TEIUIOBOMY CTpeccCy
(usnonornueckuii npop ®TBHY OUILL BMXK um. JI.K. DpHcTa, Mmaii-ceH-
136pb 2020 roma)

n Enunuia Kom6uxopm (OO0 «ArpoBurekc», Poccust)
oxasareib V3MepeHust CK-4 | CK-5 | CK-6
OOMeHHast 3Heprust M/Ix/Kr KopMma 11,85 11,65 11,47
Biara % 12,0 13,5 14,0
ChIpoii POTenH % 18,50 17,20 12,20
Crlpoit xup % 1,86 2,35 2,60
ChlIpasi KeTyaTka % 4,24 5,72 5,04
JIuzun % 1,13 1,00 0,75
MeTHOHMH + UUCTUH % 0,65 0,62 0,46
TpeoHuH % 0,70 0,64 0,50
Tpunrodan % 0,22 0,20 0,16
Kanpimit % 0,85 0,75 0,60
®dochop % 0,56 0,55 0,48
Coutb roBapeHHast % 0,54 0,53 0,50

Buemnss cp€aa MpdamMo BJIMACT Ha XKMU3HCACATCIBbHOCTb MU oOMeH Be-
HIECTB U QHCPIMU Y 2KMBOTHBLIX, ITPHU 3TOM TEMIIEpATypa OTHOCUTCA K OCHOBHBIM
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Bo3aeicTByIOIUM (pakTopamM. ONTUMYM TeMIIepaTypsl I CBUHEH pa3HbIX MOJI0-
BO3PACTHBIX TPYyNI HEOAMHAKOB: ISl TOPOCIAT-MOJIOUHUKOB — 27 °C, ajis no-
pocsT ¢ XuBOM Maccoit ot 15 mo 25 kr — 25 °C, ot 25 no 45 xr — 22 °C, or
45 no 85 kr — 20 °C u ot 85 mo 120 xr — 17 °C. JI1o60oe OTKJIIOHEHHE OT OINTU-
MaJIbHBIX 3HAUEHUI aKTUBUPYET B OPraHU3Me CUCTEMY TePMOPETYJISILUM, TIPUYEM
yeM OoJibllle OTKJIOHEHME, TeM OOJbllle XMBOTHOE MOIBEPraeTcsl CTpPeccy, 4To
CBSI3aHO C OOJIBIIMMHK SHEPTeTUISCKUMU 3aTpaTaMU IS HMOIAePsKaHUS TTOCTOSTH-
HOM TemIiepaTypsl Tena (18).

I1pu mpoBeneHNM WCCIIEOOBAHUI TEMIIEPaTypHBIM PeXXNM BapbHpPOBAIl B
npeaenax ot 22,1 mo 29,6 °C (unu ot 71,8 mo 85,3 °F). TakuM obpa3om, HabIIO-
JAJIOCh MpeBbIeHne TeMiiepaTypHoro ontumyma (18-20 °C) B cpemHem Ha 4-6 °C
B TeueHHUE OOJIbIIei YyacTu sKcrepuMeHTa. OTHOCHUTENbHASI BIAXKHOCTh BO3MyXa
BapbUpoOBasia B cpeaHeM OT 65 10 85 % ¥ B 1IeJIOM COOTBETCTBOBAJIA 300TUTHE-
HudeckuM HopMmatuBaMm (60-85 %) (22) (puc. 1).

86,0
82,0

4 2
B 780

g

8 740 1
b

,:0 70,0 3

66,0
62,0

Puc. 1. Temneparypa (°F, 1), oTHocuTe bHAS BJAaXKHOCTh BO3ayXa (%, 3) M TeMmepaTypHO-BJIAKHOCT-
selii mHIeKe (TBU, 2) B nepuona npoBeieHHs ONBITA MO OLEHKe BIMSHHS JUTHIPOKBEPIETHHA HA aIan-
Tauuio cBuHeii (Sus scrofa domesticus) F2 [(kpynnas Genas X janapac) X niopok] K MoaeaupyeMomy
TemioBoMy crpeccy (akcnepuMeHTanbHbIi nBop @UILL BU2K nm. JI.K. DpHcra, maii-ceHTssopb 2020
roma).

3. [TapaMeTpbl MUKPOKJIMMATA B TIEPUO MPOBEIECHHUS ONBITA 1O ONEHKE BJIUSIHUS -
THIPOKBEPUETHHA HA aaanTtauuio cBuHeil (Sus scrofa domesticus) F2 [(kpynnas
Oenag X jamapac) X mIOpPOK] K MOAEIMpYEMOMY TeILIOBOMY crpeccy (n = 6,
M=SEM, skcniepumenTanbHbiil gsop GUIL BMK um. JI.K. DpHcra, Maii-ceH-
1s16pb 2020 rona)

Henens [TapameTp

OTIbITa ©,% | t,°C | t,°F | TBU |[NH3, mr/m3| HaS, mr/mM3 | CH4, % | CO2, %
1-s 73,2+1,37  21,8+0,28 78,8%0,51 75,8+0,50 4,3t1,1 0 0 0,060,01
2-5 71,6+1,37  22,2+0,45 76,5+0,82 73,7+0,77 3,81+0,8 0 0 0,060,01
3-5 68,1+0,81 25,2+0,88 81,2+1,59 77,3+1,36 5,8%1,1 0,05%0,01 0 0,07£0,01
4-5 66,7+1,49  24,1+0,84 78,1%1,51 74,7+1,32 5,5£1,0 0,06+0,01 0 0,060,01
5-51 67,5+0,88  24,3+0,40 77,4%0,72 74,5+0,63 6,8%1,2 0,08+0,01 0 0,11£0,02
6-51 66,0+1,85 25,2+0,51 78,3+0,91 75,1+0,67 6,5t1,2 0 0 0,09£0,02
7-5 73,5£0,97 25,9+0,73 79,6%1,32 76,7+1,12 5,8%1,1 0,05%0,01 0 0,060,01
8-51 70,5+1,22  24,2+0,08 76,5+0,14 73,8+0,12 6,6%1,2 0,08+0,01 0 0,07+0,01
9-51 77,3£1,18  22,7+0,51 74,1+0,92 72,24+0,80 5,5%1,1 0 0 0,08%0,01
10-s1 72,7£1,18  23,3+£0,58 75,4+1,04 72,9+0,93 4,9%+1,3 0 0 0,08%0,01
11-5 69,8+2,09 23,6+0,07 75,6%0,12 72,8+0,25 7,0£1,3 0 0 0,07£0,01
12-51 70,9+0,76 24,240,499 76,4+0,88 73,5+0,77 16,7£2,0 0 0 0,13%0,04
13-5 74,412,09  22,5+0,07 74,5+0,12 72,3£0,25 12,8%+1,8 0,38+0,05  0,01£0,005 0,09£0,02
14-5 77,6+2,57  22,940,28 74,3+0,50 72,5+0,57 15,8%2,2 1,67+£0,21  0,02+0,005 0,1140,02
15-a 77,4273 22,6+0,38 74,0£0,68 72,0+0,49 13,3%1,8 1,42+0,15  0,02+0,005 0,14+0,03
16-51 73,1£2,56  22,3+0,28 74,1%0, 50 72,0+0,56 9,6+1,5 0 0 0,11£0,02
17-a 76,2+0,70  21,5+0,21 76,1£0,37 73,8+0,37 5,5£1,0 0 0 0,11£0,02

Ha ocHoBaHUM 3aMepOB OTHOCUTEIBLHOM BIAXKHOCTH M TEMIIEPATYPHI T10-
MEIIeHUs, TIe COAEPKAINCh KMBOTHBIC, OB PacCUMTaH TEeMIIepaTypHO-BIaX-
HocTHbIM uHAeke (TBU), KoTophlii MOATBEPKAAET, UTO XXKUBOTHbIE HAXOAWUIUCH
MoJ ACUCTBUEM YMEpPEHHO BblpaxkeHHoro crpecca. 3HadyeHuss TBU cocraBuiu
72,0-77,3 en. (tabna. 3). BmecTe ¢ yMepeHHBIM IOBBILIEHUEM TeMIIEpaTyphl MPoO-
MCXOIWIIO HAcklleHne Bosayxa nomenteHuss CO2 no 0,14 mMr/M3, HO B mpenesnax
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ponyctuMoii KonueHntpauuu (< 0,2 mr/m3). B nepuos npoBeeHs OIbITa COIep-
J)KaHUWe aMMHaKa M CepOBOIOPOIA TaKKEe OCTaBajoCh B IpeneiaX HOPMBI (COOT-
BeTcTBeHHO 10 20 n 10 mr/m3).

JuHaMuKa comepxKaHus KOPTU30Jia B CHIBOPOTKE KPOBU B MEPUOI IKC-
nepuMeHTa mokasana (Taba. 4), 4TO >XKUBOTHbIC ObLIM TMOJABEPXKEHBI ACHCTBUIO
cTpecCUpyrommx (akTopaM Ha TMPOTSTKEHWW TIPOBeIeHMS 3KcrepuMenTa. [lpu
3TOM B HEKOTOPbIE MEPUOIbI YPOBEHb KOPTU30JIa 3a4aCTyI0 MPEeBbIIAT 3HAYSHUS
(puznosornyeckoit HopMbl aJist cBuHen (41-237 Hmounb/n) (23).

4. KoHneHTpauusi KOPTU30Ja B ChIBOPOTKE KPOBU CBUHel (Sus scrofa domesticus)
F2 [(xpynnas Genas X jaHapac) X MI0pok] B ombITe MO OLEHKE BIUSIHUSA JUTHAPO-
kBepueruna (JIKB) Ha azanTanuio K MoaeiupyeMomy TemjioBomy ctpeccy (n = 5,
MASEM, ®UL BNX um. JI.K. DpHcra, Maii-cenTsiops 2020 roga)

I'pynma
[lepuon omnbiTa 1-a 2-51 3-9 4-5
(KOHTpOJIb) (AKBm) (AKBn+o) (AKBtex)
B KoHIIe mopaiiiBaHust 291,60+42,68 210,81£18,46  210,26+£33,65  299,89+52,35
Tlpu nepexoyie Ha 3aKJIIOYUTENBHBIN OTKOPM 147,58+27,50 140,83+13,16 93,53+16,19* 133,74+16,64
Tlepen y6oem 284,77+86,81 275,59+86,41 234,36+61,23  253,20%46,39

I[TpuMeyanue. Onucanue rpynm cM. B pasaene «Meroauka». JJIKBx — ckapmiausanue JIKB B nepuon nopa-
wuBaHus, IKBa+o — npu gopammBaHuu U otkopMme, JIKBrex — B mepuoabl KOPMOBBIX U TEXHOJOTMYECKUX
CTPECCOB.

* Paznmnyust ¢ KOHTPOJIEM CTaTUCTHUYECKHM 3HaYuMMBbI ripu p < 0,05.

5. Jlnnamuka KuBoii Macchl cBuHeil (Sus scrofa domesticus) F2 [(xpynnas Oemas X
JaHapac) X JI0pPoOK] W 3aTPaThbl KOPMOB B OMbITE MO OLEHKE BJIWSHUS JUTHIPOKBEP-
neruHa ([IKB) Ha amanTanuio K MoaenMpyeMoMy TemjoBoMy crpeccy (n = 9,
M=ESEM, ®UI BUXK um. J1.K. DpHcTa, Mmaii-ceHTsaopn 2020 roaa)

['pynna
IMoxazaresns 1-a 2-s1 3-a 4-51
(KOHTPOJIb) (AKBn) (AKBa+o) (AKBTtex)
3a mepuo AOpalMUBAHUSI
Yucno XUBOTHBIX 9 9 9 9
JMTeNbHOCTD Mepuoaa, CyT 34 34 34 34
Kusast Macca B HayaJyie Ombita, K 17,20+0,63 17,40%0,51 17,31£0,52 17,43%0,65
ZKwiBast Macca B KOHIIe Tiepyona, KT 38,834+0,89 39,34%1,09 39,3140,81 39,39+1,26
BasioBoii mpupoct, Kr 21,63%0,46 21,94+0,82 22,00£0,63 21,96%0,80
CpenHecyTOUHbI! MPUPOCT, T 636,18+13,39  645,42+24,01 647,06+18,57 645,75+23,39
3a 1-ft nepuong oTKopwma
YUCII0 KUBOTHBIX 8 9 9 9
JITMTeTbHOCTD Meprojia, CyT 49 49 49 49
Kusast macca B KoHI1Ie 1-TO
neprojaa oTKopMa, Kr 84,32+1,672 84,47+1,93 84,56+1,26 84,38+2,75
BasioBoit mpupocT, Kr 45,0940,992 45,124+1,30 45,24+1,18 44,99+1,85
CpeaHecyTOYHbII MPUPOCT, T 920,18+20,112  920,86+26,54 923,36124,08 918,14+37,73
3a 2-l mepuoa OTKOpMa
Yucao KUBOTHBIX 8 9 9 9
JmuTenbHOCTD nepuoaa (B CpeaHeM), CyT 37 37 37 37
2KuBasi Macca B KOHIIE OTKOpMa
BCETro, KT 121,33+1,59 122,50+1,90 123,86%1,48 123,2242,28
K KOHTpoOITO, % 100,0 101,0 102,1 101,6
BasioBoit mpupoct, Kr 37,01£0,92 38,03+0,69 39,30%0,93* 38,8410,74
CpenHecyTOYHbI TPUPOCT, T 1000,30+24,93 1027,93+18,58 1062,16£25,017  1049,85%+19,94
3a Bechb MepuOJ UCCIENOBAaHUI
Yuciio XUBOTHBIX 8 9 9 9
JITMTeTbHOCTD Meproia, CyT. 120 120 120 120
BasioBoii mpupocr, Kr 103,82+1,44 105,10£1,76 106,54%1,59 105,79£1,90
CpenHecyTOUHbI! MPUPOCT, T 865,19+12,02  875,83+14,63 887,871£13,23 881,57£15,81
3aTpaThl KOPMOB 3a BeCh MEPUOJ MCCIECAOBAHUINI
Komb6ukopma Bcero, Kr 320,8 312,1 312,1 312,1
Komb6ukopma Ha 1 Kr mpupocra 3,09 2,97 2,93 2,95
BCETO, KT
K KOHTpoIo, % 100 96,1 94,8 95,5

IMMpumeuanue. Onucanue rpymnm cM. B pazaene «Meronuka». JIKBn — ckapmnusanue KB B mepuon mopa-
mmBanus, JKBa+o — npu nopammBanuu u otkopme, JJKBTex — B meproabl KOPMOBBIX U TEXHOJOTHYECKUX
CTPeccoB; @ — mokKasaTe/ib pacCuuTaH 0e3 yuyera BbIOBIBILErO MOJACBUHKA (BbIOBITHE MPOU3OLLIO B CEPeIMHE NepH-
ona, 28.07.2020 roma); ¥ — TeHaeHLMA paszniuumii ¢ KoHTposem npu 0,05 < p <0,1.

1162



1205

LA 11
N

1040 995

985

Y,

B R R R R R R

T Y =

001
RIS 1111117

TN O T T O O OO OO T OO OO T

963

©
=

R Y

1

-

1

2 - R Y

RS S - T Y
S TT T 7 77777777 7777777777277 777777774

R R R RN

nﬂﬁzégggé%%%% =

gt R A Y
= LTI LLLLLLLLLLLLLTSLLITLLLLLLLLLS LTSS

©
&
=
I
=
=
1

T

Y
XL /7111111111111 1T 1Y

T R T T Y

s
= R L L L T
B RS

A T Y
2 I Y

B ALV TII L1111 1111

=

e e A e

e

2 R T Y
VAT ALITTLLITLLLLL LTS,

o X A A A A S XA S A

-
o
3

87

2R Y e

£ A T Y
SN /L1 LLL IS LIS LT TI LT 111

S T T T O T Ta o e eIt

+ o T Y e

7 AT
A1/,

BN

1@ A Y
at

CESSN < 7 111 LIS LST1 LS LSS LIS 111

m_wmﬁnowuou.ououou.uouou@Hou»u4N.uoN.uonono.uou+uou.u.u¢non»nouououou¢u@w
e
o S A Y

o

VIS ITILTITTLTTIT LTSS 11 1111117

R R R R R R R R R IR R R R IR KRR RRIIKRRRN

=
=
)

851

E

7

36

£ I
(L= A1 11 11111111111 1111111170

R R

2 T Y
8-

- R R RS
Y

AR AILLLLILLLLILLIL IV,

—

e N

2 A

i A Y
& TITTTTTT 7T 7777,

G OO
£ AN
SRR

#*

T T T 1

T T T T T T T T T
=] = == == =) e 2 o S
== S =J = S S == ===
a = S S ® (SO A F & oa =
a = =
.
TTIDD

Y

6-51

A =

|
—

Henens onbita

Puc. 2. Innamuka cpeanecyrounbix npupoctoB Maccel (CCIT) y cBumneii (Sus scrofa domesticus) F2 [(kpynnas Oenass X janmpac) X AIOpOK] B ONbITe MO OLEHKE BJIUSHUS

nuruapoksepueruna ([IKB) Ha aganTaumio K MoaeaMpyeMoMy TeILIOBOMY crpeccy (IO HeIessiM clieBa HampaBo: -1 — KOHTPOJb, 2-5, 3-5 u 4-4 rpynmnsl). OnucaHue Tpymni

cM. B pasaene «Metonuka» (n = 9, MESEM, ®ULL BUXK um. JI.K. BpHcra, maii-ceHntsaops 2020 roma).

* Paznnums ¢ KOHTPOJIEM CTATUCTUUYECKU 3HaYMMEI Tipu p < 0,05; © — tenmenums nmpu 0,05 < p < 0,1.
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MBI BBISIBUJIN Pa3IMIUsI B TMHAMMKE XMUBOM MAacChl Y XKUBOTHBIX B Teue-
HUe aKcrepuMeHTa (tabi. 5, puc. 2).

Taxk, B mepuoj nopallliBaHUsI KUBOTHBIX OIBITHBIX TPYMIl, KOTOPHIM J0-
nosHuTesbHO ckapmuuBaiu KB, cpenHecyTouHble MPUPOCTHI KUBOW MacChl
pasnuyanrch ¢ KoHtposeM Ha 1,5-1,7 % (p > 0,05). I1o pesynbratam 1-ro mepu-
o/la OTKOpPMa, XMBOTHbBIE TTOKa3ajdu WACHTUYHbIE TTapaMeTpbl MPUPOCTa XKUBOK
Macchl Tejia, HO MPU 3TOM U3 KOHTPOJBHOM TPYMITEl BHIOBLIO OTHO KMBOTHOE
(mpuyKMHaA — Mapanuy CepIeYHON MBIIILBI KaK CJIEACTBHE YMEPEHHO BBIPAXKEH-
HOIO TEIUIOBOTO CTpecca B YCJIOBUSX MOJEIUPYEMON Cpelibl), MO OCTajJbHbIM
(n = 8) mapameTphl pocTa ObUIM OAWHAKOBBI C TAKOBBIMM Y KMBOTHBIX OTIBITHBIX
rpyni. Bo 2-it nepuon oTkopMa XXMBOTHBIE MOKa3adu CXOXUE mapamMeTpbl pocTa
(p < 0,05), HO U3 KOHTPOJLHOM TPYIINbI 32 HECKOJIBKO CYTOK 0 Y0OsI BBHIOBLIO
elle OOHO XKMBOTHOE (ITOCJEACTBUSI CTpecca, MPOM3OILIO PACTSIKEHUE 3aTHUX
KOHEYHOCTE!, MPOBeJeH BhIHYKACHHBI y0oii). [Ipu aTOM B 3-ii TpymIie Ha 3TOM
(one 66uTa oT™MeueHa TeHAeHIMS (p = 0,01) K myummM nipupoctam (1062,2 mipo-
B 1000,3 T B KOHTPOJILHOM TPYIIIE), UYTO CBUAECTEIHLCTBOBAIO O MOJOXKUTETEHOM
BusiHuM ckapmirBaHus KB B nepuoa 3akimountespHoro orkopma. Hamu 6bu1
yCTaHOBJIEH (pakT OoJibllieil MOABEPKEHHOCTU CTPECCY CPEIM >KMBOTHBIX KOH-
TPOJILHOI T'PYIIIBI B cCpaBHEHUHM ¢ noaydyaBiuuMu JIKB. ITotepu 3a cueT BBIOBITHS
>KMBOTHBIX B KOHTPOJILHOM IpyIIie OTPa3UIMCh Ha 3aTpaTax KopMa 3a 1-ii mepuon
OTKOpMa (B OIBITHBIX Ipymnax Ha 2,9-3,5 % meHblie) 1 2-ii mepuoa oTkopMma (B
OIIBITHBIX IpyImnax Ha 2,7-5,8 % MeHbllle), a TaKXKe B 1LIeJIOM 3a OIBIT (BO 2-4-i
rpymmax Ha 3,9-5,2 % MeHbIIe).

6. ITepeBapuMOCTb NMUTATEJLHBIX BEIIECTB B OMbITE MO ONEHKE BJIMSHHUS IHTHIPO-
kBepuernna (JIKB) na apanraumo cBuneit (Sus scrofa domesticus) F2 [(kpynnas
Oemasg X jaHapac) X AIOPOK] K MOIeIMPYeMOMY TEILIOBOMY ctpeccy (n = 3,
MESEM, ®UILl BUXK um. JI.K. DpHcra, Maii-cenTsi6ps 2020 rona)

I'pynma
[Tokazatenb 1-s 2-s1 3-q 4-a

(KOHTPOJIb) (JAKBm) (AKBa+o) (JAKBTex)
Cyxoe BelleCTBO 73,89+0,36 75,66+0,89 75,20+0,42+ 74,82+0,20*
OpraHuyeckoe BelIeCTBO 76,7110,59 77,51£0,77 77,131£0,39 76,71£0,24
ChIpoii POTenH 76,45+1,08 77,36+1,83 76,53+1,03 75,6110,54
CrIpoit xup 59,32+6,63 65,2510,26 66,8113,94 60,88+7,42
Celpasi KJieTyaTKka 40,26+2,47  40,44t1,47 43,49+2,88 40,89+2,10

BB (6e3a30oTHcThIe SKCTPAKTUBHBIE BEIIECTBA) 81,63+0,13 82,2410,49 81,53+0,37 81,76+0,30
IIpumeuanwue. Onucanue rpynm cMm. B paszaene «Metoauka». JJKBn — ckapminuBanue KB B mepuon mopa-
mmBanus, JKBa+o — npu nopammBanuu u otkopme, JJKBTex — B meproabl KOPMOBBIX U TEXHOJOTHUYECKUX
ctpeccoB; T — tenaenumsa npu 0,05 < p <0,1.

7. YcBoenue a3ota, Kajabuus u pocdopa y ceuneii (Sus scrofa domesticus) F2 [(kpyn-
Has Oejlasg X JIaHApac) X TIOPOK] B OMbITE MO OLEHKE BIMSHUS JUTAIPOKBEPIETHHA
(JIKB) na aganTanuio K Moaendpyemomy TemiosoMy crpeccy (n = 3, MESEM,
OUILL BUXK um. J1.LK. DpHcra, maii-ceHTs16pbs 2020 rona)

I'pynina
IMoka3zarenb 1-a 2-51 RES 4-5
(KOHTPOJIb) (AKBm) (IKBn+o) (AKBTex)
banaunc as3ora
TTocTynuiio ¢ KopMoM, T 112,82 112,82 112,82 112,82
BoineneHo ¢ kanom, T 27,79+0,38 25,54+2,06 26,48+1,17 27,5240,61
TlepeBapeHo, T 85,03+0,31 87,28+1,68 86,35+0,95 85,30%0,50
BeineneHo ¢ moyoii, T 60,37£11,48 39,1718,78 45,90£8,51 38,46+7,32
OTJIOXEHO B TeJe:
BCETO, T 24,66+11,77 48,11£7,23 40,4519,64 46,84+7,28
OT notynusiiero, % 21,86+10,44 42,64+6,41 35,85+8,54 41,5146.,45
oT repeBapeHHoro, % 28,91£13,69 55,4619,20 46,57+10,60 54,9248,61
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IIpodoaxcenue mabauyst 7
banaHnc xanpuusg

TMoctynuio ¢ kopMoM, T 35,83 35,83 35,83 35,83

BrizeneHo ¢ xajaom, T 20,31+0,77 16,83+0,45* 18,63%1,33 17,4440,77+

BrigeneHo ¢ Mouoit, T 0,31+0,04 0,27+0,06 0,384+0,04 0,3440,04

OTJIOXEHO B TeJe, T 15,20+0,78 18,72+0,45* 16,82+1,34 18,05%0,77*

Hcrnonb3oBaHO OT MOCTYNHB-

urero, % 42,431+2,19 52,25+1,26% 46,95+3,73 50,37+2,16"
bananc docdhopa

TMoctynuio ¢ kopMoM, T 22,53 22,53 22,53 22,53

BrineneHo ¢ xanom, r 10,23£0,09 9,48+0,57 9,85+0,18 10,10£0,15

BbineneHo ¢ moyoii, T 3,12+0,39 2,89+0,65 4,40+0,37* 4,01£0,70

OT/I0KEeHO B Tene, T 9,17£0,40 10,16%0,54 8,281+0,54 8,42+0,73

M crnonb30BaHO OT MOCTYITHMB-

wero, % 40,70+1,79 45,0942,38 36,74%2,39 37,38+3,25

IIpumeyanue. Onucanue rpynn cM. B pasnene «Meroauka». JIKBn — ckapmiuBanue IKB B nepuoa nopa-
mmBanus, JKBa+o — npu nopammBanuy u otkopme, JJIKBTex — B meproabl KOPMOBBIX U TEXHOJOTHYECKUX
CTPECcCoB;

* Pasiaus ¢ KOHTPOJIEM CTATUCTHYECKH 3HauMMBbI Tipu p < 0,05; + — termenums mpu 0,05 < p < 0,1.

ITpu cpaBHeHuu nposiuwiach TeHaeHus (0,05 < p < 0,1) K MOBBILLIEHUIO
TIepeBaprMMOCTH CyXOro BemnecTBa Ha 1,31 % y XWBOTHBIX, mmoiydaBimux KB B
rmepuon otkopMa, Ha 0,93 % — y monyuasmmx KB B mepromsl TeXHOIOTHYE-
ckoro crpecca (Tadi. 6). [lepeBaprMOCTb CHIPO KJIETYATKU ITOBBIIIAJIACE Y KU -
BOTHBIX U3 3-i rpynmbl (JIKBa+o) Ha 3,23 %. B 3-ii u 4-ii rpynmax HaGmomanm
teHaeHuo (0,05 < p < 0,1) K yBeJIMUEHUIO MEPEeBAPUMOCTU CYXOIO BellecTBa
KOpMOB. MI3MeHEeHMST B TepeBapUMOCTH KOPMOB COITPOBOXKIATIOCH CHUKEHHBIM
BBIIEJIEHMEM a30Ta ¢ MOYol (Bo 2-i1 rpymme Ha 21,20 r, B 3-ii — Ha 14,47 1, B
4-i1 — Ha 21,91 r) no cpaBHEHUIO C XKUBOTHBIMU M3 1-ii KOHTPOJBbHOI TPYMIIbI
(p > 0,05) (Tabn. 7).

Bxunrouenue B coctaB paumoHa cBuHeit JIKB Bo 2-i1, 3-i1 1 4-ii rpynmax
CMOCOOCTBOBAJIO MEHbIIEMY BbIAEACHUIO C (pekamusiMu Kanblus (Ha 3,48 mpu
p <0,05; 1,68 mpu p > 0,05; 2,87 r mipu p = 0,06) 1 YBEJTUUYEHHIO €TI0 OTIOKEHMUSI
B OpraHu3Me pactyiux csuHei (Ha 3,52 ipu p < 0,05; 1,62 ipu p > 0,05; 2,85 r
npu p = 0,06) B cpaBHeHUU ¢ KOHTposieM. [Ipu 3TOM 1051 MCIOJIb30BAHHOTO
Ca oT MOCTYyNMBILIETO C KOPMOM I10 TpynmnaM, nojaydaBiium JIKB, Oblia Bbllile
cooTBeTcTBEHHO Ha 9,82 % (p < 0,05), Ha 4 52 m 7,94 % (0,05 <p<0,1). Y
KMBOTHBIX M3 3-i1 M 4-ii Tpynmn oTrjoxeHune ¢docdopa okKa3aaoch HECKOJIBKO
HUXE, YeM B KOHTpPOJIE, HO CHUXKEHME He ObLIO CTAaTUCTUYECKU 3HAYMMBbIM.

Takum ob6pa3oM, y CBUHEH opraHn3M HOpMaJIbHO (PYHKITMOHUPYET, KOTIa
HaxXOAUTCS B HEUTpaJibHOM TeryioBoil 30He. OHa 3aBUCUT OT BO3pacTa U XXUBOU
MaccChl XKMBOTHBIX, a Takxke OT 3((PeKTUBHOI ourylaeMoi TeMIepaTyphbl, Ha KO-
TOPYIO BIMSIIOT IBVDKEHUE BO3AyXa, HAJTWUIME MOACTUIKH, BIAXXHOCTh M TeMIIepa-
Typa cTeH M mojia. CBUMHBM HE TOTEIOT M MMEIOT OTHOCUTEIBHO MAaJBIii 0OBbeM
Jerkux. M3-3a takux (pu3noIoruyeckux orpaHMYeHMil 1 OTHOCUTEIHHO TOJICTOTO
CJ10s1 TIOAKOXHOIO XXMpa >XUBOTHBIE 3TOrO BUIA 0oJjiee MOABEPXKEHbI TEIIOBOMY
ctpeccy. CBUHBM ¢ XUBOK Maccoit 25, 50 u 75 Kr mo-pa3HOMY pearupylor Ha
MOBBILIEHUE TeMIEpaTypbl oKpyxatoleit cpensl ¢ 14 no 35 °C. Y 75-kuyorpam-
MOBBIX OCOOE€H CpeJHECYTOUHBII MPUPOCT XKUBOM MacChl HAUMHAET CHIKAThCS
npu TeMmnepatype Bhile 23 °C, y 25-KUIorpaMMOBBIX IOJCBUHKOB — KOTAa TeM-
nepatypa npesbiinaet 27 °C (1).

KoHueHTpanys ammuaka, cepoBoJ0opoaa 1 YIIEKUCIOTo Ta3a B YCIOBUSIX
(huznonornyeckoro ABopa B TeUEHUE OMNbITa BAPbMPOBAIA B 3aBUCUMOCTU OT TEM-
repaTypHO-BIAXKHOCTHOTO pexkuma nomelteHus. [lpy MoaeIupoBaHUNU YMEPEHHO
BbIPAXKEHHOTO TEIJIOBOTO CTpecca B repuol oTkopMa (12-15-s He onbiTa) € yBe-
JIMYEHNEM XWBOM MAacCCHl TIOTOJIOBBSI B BO3AyXe IMOMEIIEHUS MOBBIIIAIIACH KOH-
LeHTpauus aMmmuaka 10 16,7 mr/m3, ceposomopona — 10 1,67 mr/m3, yriuekuc-
goro raza — a0 0,14 mr/M3 (cM. Ta6a. 3). MBI nonaraeM, 4rto 5TM TOKa3aTelu
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OTPAXalOT KOMIUIEKCHOE HETaTUBHOE BIMSIHUE MOAEIMPYEMOro (akropa Ha XH-
BOTHBIX. I3MeHeHNe MUKPOKJIMMATa TTOMEILIEHUS B COYETAHUM C TEKYIIIUMHU TeX-
HOJIOTMYECKUMU OTepaliMsiMU B OMpeesIeHHOM CTeNeHU MOBIUsUIM Ha (pr31uoJio-
TMYECKUE TPOLECChl, CHU3UB alanTallMOHHbIE BOBMOXHOCTU Y HEKOTOPBIX OCO-
Oell, B pe3ybTaTe OQHO XMBOTHOE M3 KOHTPOJBHOM IPYIIMbl HE CMOIJIO aKKJIM-
MAaTM3MPOBATBCS K YCIOBUSIM Cpenbl M BhIOBLTO. COXpaHHOCTh MOT0JIOBbSI B KOH-
TPOJILHOM TpyIlIle, TAKUM 00pa3oM, coctaBuia 89 %, B octanbHbix — 100 %.

Ha srane gopainiuBaHus y ocobeit, KoropbiM ckapmiuBaiu JIKB, otme-
YaJUCh OOJBbIINE CPEeTHECYTOYHBIE MPUPOCTHI KMBOM MAacChl MO CPaBHEHMIO C
KOHTPOJIbBHBIMU 0CO0sIMU, 0cobeHHO B 1-10 Hen (p < 0,05, 3-g rpymnmna), 4To, 1o
HalleMy MHEHMIO, yKa3bIBaeT Ha JYYIIYIO afanTaluio XKMBOTHBIX MTOCJE IJIUTENb-
Ho#t (500 KM) TpaHCIMOPTUPOBKM B COYETAHUM C MOACIUPYEMbIM YMEPEHHO BbI-
paXeHHbIM TEIUIOBBIM cTpeccoM (cM. Tabu. 5, puc. 2). Ha 310 yka3biBaeT KOH-
LIEHTpal1sl KOPTHU30Ja B CBIBOPOTKE KPOBU, KOTOpasi B KOHTPOJIBHOU IPyIINe Mo-
cjie AopallldBaHMS MpPeBbIliajia BEPXHUI Mpeaea HOPMbI. Y XKMBOTHBIX, MOJIyYaB-
mwwmx JIKB Tonbko B mepuoi TEXHOJOTMYECKMX M KOPMOBBIX CTpeccOoB (4-s
rpyrmna) KOHLEHTpalusl KOpTrM3osia Obljla CpaBHUMAa C KOHTPOJIbHBIMU 3HAYE€HU-
sIMM, TOTJA KakK BO 2-f1 U 3-1 rpyImax COOTBETCTBOBaja HOPME, UYTO CBUIETE/b-
CTBYET O TOJIOXUTEJIbHOU posu ckapmiuuBaHus KB B mepuonm mopailivBaHMs
(rmoctosiHHO ¢ KopMoM). OTMEUEHO CXOAHOE C IIEPUOAOM JOpallliBaHuUs AEHCTBUE
JAKB B 3-i1 rpynne B 1-i mepuona oTKopMa (CHMXKEHUSI YPOBHSI KOPTU30JIa — JI0
93,5 nporus 147,6 umob/1 B KoHTpose, p < 0,05). DddekT oT ckapMIMBaHUSs
KB B cocTaBe KOMOMKOPMOB TIPOSIBJISICS B MOBBILIEHUN CPEAHECYTOUYHBIX TTPH-
POCTOB XXMBOI MAacChl XUBOTHBIX 2-11, 3-i1 U 4-i1 TpyNIl B MepUOIbl TEXHOJIOTH-
YECKUX CTPECCOB Ha (hOHE YMEPEHHO BHIPAXKEHHOT'O MOAETHUPYEMOTO TEIJIOBOTO,
cTpecca, a UME@HHO B nepuoj aopaiivBaHus (1-s Hen, 3-s rpynna, p < 0,05) u B
Hayajie OTKOpMa B Mepuoj BaklMHAUMU (8-51 Hel, BaKLUMHALMS TIPOTUB KJIaCCH-
YyecKoil uyMbl cBUHei, 2-4 rpynma, 0,05 < p < 0,1; 3-g9 u 4-a rpynnsl, p < 0,05)
(cM. puc. 2). Cnemyer OTMETUTh, YTO MPU MHOCTOSIHHOM mnoctyrieHuu JIKB B
cocTaBe KOMOMKOPMOB (3-s IpyIina) MpUPOCT XKUBOI Macchl HE CHIDKAICS (110
CPaBHEHMIO C KOHTPOJIBHOM TPYIIIOi) B TEYCHME BCETO OIBbITa, TOrda Kak IIpH
npeKpalleHud CKapMJIMBaHMSI 3TOM A00aBKM (2-51 Tpynna) Wivd MepruognyecKom
cKapMJIMBaHUe (4-91 TpyIma) B HeKoTopble cpoku (11-g m 16-9 Hen onbiTa) TIpH-
pOCTBI ObUIM HUXKE, YeM B KOHTpOJIE.

YpoBeHb KopTU30JIa Iepen yooem OblT MaKCUMaIbHBIM Y XKUBOTHBIX KOH-
TPOJIBHO# Tpynmbl (BEIIE puzmonornaeckoir Hopmbl Ha 20,2 %). Y XUBOTHEIX,
noaydaBux JJKB ToabKO B nepro gopalidBaHusi, OH TakKe MpeBbIlIal HOPMY.
CxapmnuBanue JIKB B TeyeHue Bcero AopaliMBaHMs U B HEKOTOPbBIE CPOKU B
nocienyiolne nepruoabl CTabMIM3UPOBAJIO 3TOT MokKa3arenb (234-253 HMoMb/1),
yKa3blBasi Ha MoJIoXuTelbHOe BiausHUe JIKB Ha moBbIIEHHE CTPEeCCOyCTONYM-
BOCTH >KUBOTHBIX. JIyullinii pe3yabTaT 00ecrneunuBalio MOCTOSIHHOE CKapMJIBaHUe
AKB B TeueHMe nopalllMBaHUSI 1 OTKOPMa XXUBOTHBIX.

Kaxk u3BecTHO, B OTBET Ha TEILJIOBOI CTpecC OpraHu3M XKMBOTHOTIO TTbITa-
€TCS1 CHU3UTb TEeMIIepaTypy CBOEro Tejia MOBBILIEHUEM MOTOOTIACICHUS, YBeade-
HHEM YaCTOThI AbIXaHUS U CIoHooTaeaeHUs (18). DTu npouecchl 3Hepro3aTpaTHbI
U, COOTBETCTBEHHO, YaCTh 9HEPTMU KOPMa, MCIOJIb3yeMasli B ONITUMaJIbHBIX YCJI0-
BUSIX Ha oOecrieueHre MprupocTa XKMBOM Macchl, IepeHanpasisieTcss Ha TepMope-
ryjsiuto. ITponecchl nuieBapeHus TOXe COMPOBOXKAAIOTCS TEIUIOBbIACICHUEM, U
KMBOTHBIE U3MEHSIOT NMUlleBoe noBeaeHue (24). Hekoropele nccaenoBarenn Cuu-
TatloT (25), 4To TepBUMYHAsl peakiivs Ha TEIJIOBOUM CTpecC Y pa3HbIX BUIOB XH-
BOTHBIX 3aKJII0OUAETCsl B COKpallleHUU MOTpebdeHsT KopMa (CTpaTerusi CHUXXKEeHUS
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MeTabO0JIMYECKOro TeIlla).

B mocnegHue rombl HETATUBHBIE TTOCIECICTBUST TEMIIEPATYPHBIX CTPECCOB
y CBUHEH IIPOSIBIISTIOTCST BCE OUEBUAHEE, BEPOATHO, M3-3a TOTO, YTO TEHETUUCCKUI
OTOOp MO TEIJONMPOAYLIMPYIOLIMM TMPU3HAKAM TMPUBOAUT K IMOBBILLIEHHONW YyB-
CTBUTEJILHOCTU 3TUX XUBOTHBIX K Terty (24). HeraTuBHoe BIMSHME TEILIOBOTO
cTpecca Ha TIPOAYKTUBHOCTD B MIEPBYIO O0YepeIb OOBSICHSIOT CHIDKEHUEM TTOTPe0-
JIEHUs KOpMa, XOTSI 3KCIIEpUMEHTAIbHBIC Pe3yJIbTaThl TMOCISIHNX JIET TTPOTHUBO-
pedaT TakoMy BBIBOAY. B Halrem oItbITe TakKe He OBIIO YCTAHOBJICHO YTHETCHMUS
noTpedJeHusI KopMa MpUY MOBBILIEHUM TeMIIepaTypbl OKpyxXamolieil cpeasl. IToka
KMBOTHOE TMOTPEOIIeT TOCTAaTOYHO KOPMOB (B TOM UHCJIE IO CYXOMY BEIIIECTBY U
KOJIMYECTBY OOMEHHOI 3HEpPrum) Ajis odecrnedeHUsT (pU3MOJIOTUUYECKON peaKIun
Ha TEIUTOBOM CTPECC, POCT W pa3BUTHE, CTPECC He MPUBOINUT K HETaTUBHBIM T10-
CJIEACTBUSIM, HO B ONpele/ieHHbIe NMEPUObl, KaK MOKA3bIBAIOT HAIlM MCCIeI0Ba-
HMSI, OpraHMW3My HYXXHa IOIMOJHUTEIbHAs TMOIIepKKa (TMOBBILIEHUE SHEPTUU
KopMa, IpUMEeHEeHMe afanToreHoB U T.4.). [Ipearnosaraercs, 4To TEIUIOBOM cTpece
MPSIMO ¥ KOCBEHHO BO3IEHCTBYeT Ha (PM3MOIOTHIECKIE TIPOLIECCHI, OTIPEILIISIIO-
IIIA€ 300POBbe M MPOIYKTUBHOCTD KMBOTHBIX. B cCBoeM aKcrieprMeHTe MBI OTMe-
YaJii TeHICHIMIO K IOBBIIICHUIO IIepeBapuMOCTU cyxoro Bemiectsa (Ha 1,31 % y
KMUBOTHBIX, Ttony4aBimx JJKB B mepuog otkopma, 1 Ha 0,93 % — y mosydaBIInX
aZanToreH B MepUobl TeXHoornyeckoro crpecca; p < 0,1), 4yto, 1Mo HaleMy MHe-
HUIO, OOBSICHSIETCS JOMOJHUTEIbHBIM YCUJIEHWEM OOMEHHBIX MPOLECCOB Ojaro-
Japsli aHTUOKCUAAHTHBIM cBoiicTBaMm [IKB, a Takke onTumu3aliMeit aHeprosarpat
opraHv3Ma Mpu YMEpeHHOM TOBBIILIEHUY TeMIIepaTypbl OKPYXKaIOIei cpebl.

KommuecTBeHHO OIIEHUTH TTOCIIEACTBHS KIIMMATUYECKOTO CTpecca B OTHO-
LIEHUU MPOAYKTUBHOCTU KMBOTHBIX IO CHUKEHUIO MOTPEOIeHYSI KOPMOB CJI0XHO,
a TIoTepsI XWUBOM MAacCHl y XXWBOTHBIX TIPHM YIHETAIONIEM BO3ICHCTBUHM TeMIIepa-
Typbl OTJIMYAETCS OT TAKOBOM y aHAJOroB, MPeObIBAIOIIMX B YCIOBHUSX C HOP-
MaJIbHBIM TeMIIepaTypHbIM pexxumoMm (1, 26, 27). BeI3BaHHOE CTpecCcOM yMeHb-
IIeHUe TOTPeOIeHNs KOpMa CO3MaeT TMPEATOCHIIKI JUIST CHYKEHUST TTPOIYKTHUB-
HOCTM PACTYIIMX >KMBOTHBIX. BEposITHO, TEIJIOBOM CTpecc TakxKe U3MEHsSIET Me-
TabOJIMYECKME MTPUOPUTETHI TOCPEACTBOM MPSIMBIX MJIM KOCBEHHBIX MEXaHU3MOB.
ITpu u3yyeHNM MUKPOKJIMMAaTa Ha KPYITHBIX CBUHOBOIUYECKMX KOMILJIEKCAX yCTa-
HOBJIeHO (28), 4TO OKOJIO 5 % a30Ta, UCITOIB3YEMOTO B KauecTBe KOpMa, BBIJIC-
nsercs B Buae NH3 u emre 1 % — co crounsiMu Bogamu. Haim maHHBIEe, B TOM
yucie TojydyeHHble paHee (5, 12), MO3BOJSIOT MPEANOJOXUTh, UTO Y PACTYILIMX
cBuHelt ckapmiauBaHue JIKB B cocTaBe moIHOpPaLIMOHHBIX KOMOMKOPMOB MOXKET
CIOCOOCTBOBATD JYYIlIEMY YCBOCHHUIO M OTJIOXKEHUIO a30Ta 32 CYET MEHbILETO Bbl-
JIeaeHusT ¢ Mo4yoi. JIIst TTOATBepKAeHUS MM OIPOBEPKEHMS TaKOTO TIPEATIONO-
JK€HUsI HY>KHbI TOTIOJTHUTEIbHbIE UCCIeN0BaHUs MepepacipeaeJeHus a30TCoaep-
Kalux BellecTB noa BozaeiictBueM KB B ycnoBusix TermioBoro crpecca. Ilpu
WHTEHCHMBHOM CBMHOBOJACTBE HMcIIoJb3oBaHue KB B cTpeccupyoolnx yCIOBUSIX
(ITOCTOSTHHO M KypcaMU) MOKET TTOBBICUTD afalTallMOHHYI0 CIIOCOOHOCTh CBUHEM
1 TIpODMIAKTHPOBATh HeXeJIaTeIbHbIe TTOCISICTBUST TEXHOJOTUMISCKIX, KOPMO-
BbIX, TPAHCIIOPTHBIX M TEIJIOBBIX CTPECCOB. YJIyUlleHHE OOILEero COCTOSIHUS 310-
POBBSI KUBOTHBIX ITOBBIIIIAET COXPAHHOCTH ITOTOJIOBbS M TTO3BOJISIET CTAOWIIM3K-
pOBaTh CpPeIHECYTOYHBIE TTPUPOCTHI KMBOM MacChl B YCIIOBHUSX CTpecca.

HccnemoBanusa I1. Cypasg n B.1. ®ucunnna (13) mmokasanm, 4To cpasy
rocjie TeMIIepaTypHOro BO3ACHCTBMS Ha LIBITUIST UX POCT 3aMEMIsIeTcs, OJHAKO
3aTeM CJIeAyeT KOMIIEHCATOPHBIA POCT, CIIOCOOCTBYIOIINI (DOPMHPOBAHUIO Y
OpoitepoB OOJBIIIEeiT XXNUBOM MacChl B KOHIIC BHIpPAIIMBAHUS IO CPAaBHEHUIO C
NTULEH, HE MOABEPTHYTON TEMJIOBOMY TPeHUHTY. To ecTbh KpaTKOBPEMEHHbIE
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CTPECCOBBIE CUTYallMd TPEHUPYIOT XKMBOTHBIX, BBI3BIBAS Y HMX (DU3HOJIOTHYE-
CKYIO peakiuio Ha crpecc. JUTMTeNbHBIN XPOHUUYECKUI CTpecC Jaxe MPpU YMEpeH-
HOW cuJjie cTpeccopa yXyAlllaeT pOCTOBbIE MOKa3aTeau XXUBOTHBIX W MPUBOAMT K
MPEeXIEBPEMEHHOMY BBIOBITUIO MOIOJIOBbSI, UTO MOATBEPAWIM W HAIllM UCCle-
noBaHus. CKapMJIMBaHUE alalTOTeHOB MO3BOJISIET HUBEJIMPOBATh OTPHULIATENIb-
Hbl€ MOCJEACTBUS CTPECCOB HA XXMBOTHBIX U YJIy4llaeT UX MPUCIOCOOUTETbHYIO
peakTuBHOCTD (29, 30). PaHee Mbl OKa3aJiv, YTO CKapMJIUBaHUE TUTUIPOKBEP-
LIETMHA B YCJIOBUSIX MOJEIUPYEMOIO TEXHOJOTMYECKOI0 cTpecca MpoduiIakTupo-
BaJIO €ro oTpuvlaTeIbHOE NEeMCTBUE HAa MEeTabOJIMYeCKHe TTPOLECCh, BKIIIOYas Ie-
PEKHUCHOE OKHUCJIEHUE JIUITUIO0B, CTUMYJIMPOBAIO aHA0OJINYECKHE TIPOLIECCHI, TI0-
JIOKUTEJIbHO MOBJUSJIO HA KIMHUYECKOE 310POBbE U HECMEeUUPUUECKYIO pe3ur-
CTEHTHOCTbh XWBOTHBIX. HaumeHblee KOJIMYECTBO KOPTU30Ja — TOPMOHA,
YYacTBYIOLIETO B pa3BUTHM CTPECCOBBIX peakiuii (134 HMOJb/ B IEpHOA MHTEH-
CHBHOTO pocTa M 215 HMOJB/J MpH 3aKIIOUUTETBHOM OTKOpPME), OTMEYAId Y
CBUHEN B rpymnne ¢ ucnonb3oBaHueM JIKB B cocraBe kopmoB (30), yTo monosi-
HUTEJbHO MOATBepXKAaeT nmojyyeHHble Hamu B 2020 roay naHHble. CylliecTBYyeT
HECKOJIbKO HarlpaBjeHU U3ydyeHUsI HUBeaUpymollero adekra KOpMOBbIX aaamn-
TOTeHOB IpPU CcTpeccax pasHoit atuosoruu. Ilo yrBepxknenuto I. Jycsak ¢ coaBr.
(31), y cBUHe#l ckapMaKWBaHUE (PUTOTEHHBIX KOPMOBBIX N100ABOK C BbICOKUM
coliepXkaHUEM AHTUOKCUIAHTOB MOXET OBbITh ITOJIE3HO IJISI CHUXKEHMS OKMUC-
JIMTEJIbHOTO CTpecca, BbI3BAHHOTO B TOM YMCJE TEIJIOBBIM BO3JAEHCTBUEM.
A.C. KysHeuloB (32) noJyiaraeT, 4To MOBBILLIEHUIO MPOAYKTUBHOCTU CBUHEH CIO-
COOCTBYET CKapMJIMBaHWE raMMa-aMUHOMACISIHOM KUCJOTHI, KOTOpasl MO3BOJISIET
HOPMaJIN30BaTh PabOTYy HEPBHOM CUCTEMBI U TTOBBICUTh CTPECCOYCTOMUYMBOCTD MO-
pocsar. HMcciaenoBaHus TOKa3bIBalOT, UTO OWMOJOTMYECKM aAKTHMBHBIE BEIIECTBA
HampapJeHHOro JEHCTBUSI CHUXKAIOT BHIPAOOTKY aapeHaaIMHa U YBEJIUYMBAIOT BbI-
paboTKy ropmoHa pocta (32), B pe3yjbTare ImopocsTa 0oJibliie MOTPeOIsSIIOT KOp-
MOB M MEHbIlIe TpaTAT BPEMEHU U DHEPruyd Ha arpecCUBHOE TOBEAEHUE U CBSI-
3aHHbIE C HUM cTpecchbl. UMMyHONpohUIakKTUKa CTPECCOB Pa3IMYHOM 3TUOJIO-
MU C UCMOJIb30BAHMEM MMMYHOTPOITHBIX MpenapaToB MO3BOJISIET CHU3UTh BO3-
pacT MepBOro 0OCeMeHEeHMUsI PEMOHTHBIX CBUHOK U TOBBICUTh €T0 TJI0JOTBOPHOCTh
(33, 34). PaccmaTpuBaroTCsl BO3MOXHOCTHU IIPUMEHEHUS] HOPMOTMMUKOB 1 afar-
TOTE€HOB HE€ TOJIbKO JIJISI YCKOPEHUSI POCTa XMBOTHBIX, HO U JJIs1 YIYUILLEHMST Ka-
yecTBa MsICHOU TIpomyknuu (35, 36).

Hrak, y cBUHEN 1J1s1 CMSITYEHUST OCIEACTBUI CTPECCOB Pa3IMYHOM 3THUO-
JIOTMM HEOOXOAUMO CHU3UTh TETUIOTeHE3 U MOAAePXKUBATh HEOOXOAUMOE MOTpeo-
JIEHUE MUTATeJIbHBIX BElIeCTB palnoHa. s mpoUIakKTUKA TOCIEACTBUI TeIl-
JIOBOTO CTpecca pPeKOMEHAYeM MCIOJIb30BaTh KOMILJIEKCHBIN MOAXOM, BKJIIOUYAlO-
LW CEJIEKIINIO JKUBOTHBIX HA TEPMOTOJIEPAHTHOCTD; IIPUMEHEHUE CIIeIIMaTbHBIX
aHTUCTPECCOBBIX KOPMOBBIX J100aBOK (B MEPHObI TEIJIOBOIO BO3ICMCTBYSI, CMEHbI
pexxuma KOpMIIEHMSI, TPAHCITOPTUPOBKM U JAEHCTBUS MPOUYUX (PaKTOPOB cTpecca);
yAy4llIeHUEe CUCTeM BEHTWISLIMW W OXJaXIeHUsl BO3dyxa B IomelueHusx. CBoe-
BpPEeMEHHOE TPOTHO3UPOBAHUE TEIJIOBOIO U APYTMX CTPECCOB U aieKBATHbIE MEPbI
UX Mpo¢UIaKTUKM MOMOTYT M30exXaTb HEraTMBHBIX IMOCAEACTBUIA ST MHTEH-
CMBHO DPaCTyIIEro MOJOIHSIKA Y 9KOHOMUYECKUX YOBITKOB B CUCTEME MHTEHCUB-
HOTO CBMHOBOJICTBA
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Abstract

Crossbred pigs are characterized by nervous instability, limited thermoregulation, and sus-
ceptibility to stress. Climate stress causes behavioral, physiological, functional, productive changes in
farm animals. The aim of the research was to assess the influence of a moderate climatic stress factor
(an increase in ambient temperature) on feeding, the digestibility of nutrients and productivity of
intensively growing young pigs fed with dihydroquercetin (DHQ) during different periods of rearing
and fattening (the physiological yard of the Ernst Federal Research Center for Animal Husbandry,
2020). For groups of crossbred boars F2 (Large White X Landrace) X Duroc, N = 36) were subjected
to moderate heat stress (4-6 °C above the optimum). Control animals (group 1, n = 9) fed a basal diet
(BD), group 2 (n = 9) received BD + adaptogen dihydroquercetin (DHQ) during the rearing period,
group 3 (n = 9) during the rearing and fattening, and group 4 (n = 9) during periods of technological
stress (7 days after transportation, after transferring to other feeds, and before slaughter). The adaptogen
we used as dietary supplement was Ecostimul-2 (LLC Ametis, Russia; 45 mg/kg of feed, or 32 mg
DHQ/kg of feed). Moderate heat stress during feeding period (weeks 12-15 of the experiment) led to
a significant increase in air concentration of ammonia up to 16.7 mg/m3, hydrogen sulfide up to
1.67 mg/m3, and carbon dioxide up to 0.14 mg/m3. The blood cortisol level was 291.60 nmol/l in
control group 1 (or 23.0 % above the upper value of reference limits of 41-237 nmol/1), 299.89 nmol/1
in group 4, and 210 nmol/1 (p > 0.05) in groups 2 and 3. At slaughter, the cortisol level was the highest
in the control animals (284.77 nmol/l) while feeding DHQ in groups 3 and 4 decrease it to 234-
253 nmol/l. Adverse external stimuli increased the mortality in the control to 11 % vs. 0 % in other
groups. The animals were weighed weekly, and the average daily weight gain was assessed for each of
the periods as compared to control with regard to environmental factors (microclimate parameters)
and technology elements (change of feed, vaccination, etc.). During the growing period, the weight
gain in all groups with DHQ were 1.5-1.7 % greater than in control group 1 (week 1, group 3, p < 0.05)
that indicates better adaptation after transportation. Our study showed a significant increase in the
average daily weight gain in certain periods of co-action of moderate heat stress and other stress factors,
e.g., during vaccination (week 8, vaccination against classic swine fever, group 2 at 0.05 < p < 0.1;
groups 3 and 4 at p < 0.05). Over the experiment (growing and fattening periods), the largest average
daily weight gain was in group 4 which received 32 mg/kg DHQ during technological stress, the
difference with the control was 13.6 % (p > 0.05). In group 3 (32 mg/kg DHQ during the final
fattening), there was a trend towards an increase in gross growth (by 6.2 %, 0.05 < p < 0.1) compared
to control. The balance test during the final fattening revealed a tendency to higher digestibility of dry
matter in groups 3 and 4 (by 1.31 and 0.93 %, respectively; 0.05 < p < 0.1). In the groups received
DHQ, the nitrogen excretion with urine was lower (by 21.20, 14.47, and 21.91 g in groups 2, 3, and
4, respectively) compared to control group 1 (p = 0.18-0.37). Thus, dietary DHQ contributed to the
retention and more efficient use of nitrogen by growing young pigs. With DHQ, excretion of calcium
in the feces was also lower (by 3.48 g, p < 0.05; 1.68 g, p > 0.05; 2.87 g, p = 0.06) while its deposition
in the body of growing young pigs was higher (by 3.52 g, p < 0.05; 1.62 g, p > 0.05; 2.85 g, p = 0.06)
in groups 2, 3, and 4, respectively. Calcium utilization was 9.82 % higher (p < 0.05) in the animals
of groups 2, 3, and 4. Thus, the control animals were more susceptible to the heat stress and had
worse growth parameters, nutrient utilization, and higher mortality. Dietary DHQ applied during
pig growing and fattening improves adaptive abilities of animals resulting in their better growth and
productive performance.

Keywords: adaptogen, dihydroquercetin, stress, young pigs, productivity, average daily live
weight gain, digestibility.
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