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001EeU3BECTHO, YTO IIOCIIEOTHEMHbIN NIePHOA — CAMblii KpUTHYECKUI B XKU3-
HM IOPOCEHKa, BeZlb NP Pe3KOi CMeHe PaljMOHOB, COLMANILHOM CpebI U yC-
JIOBMI coZlep>XaHus Ha OPraHU3M >KMBOTHOT0 BO3ZEHCTBYEeT MHOIO pa3iny-
HBIX cTpecc-daxTopor (Lalles et al., 2007; Gresse et al., 2017). BcnencTeue
3TOro0 y MOPOCAT MOXXET HAYAaTbCHA AHUapesa M NPUPOCTHI XKUBOM Macchl 3Ha-
yuTeNnbHO ymMeHbliarcsa (Heo et al., 2013). lloanep’kaHue 3MOPOBbA KUILIEY-
HMKA — NepBOCTeNeHHaA 3a/iaya NPy BbIPaL{MBaHUH NIOPOCAT-0THEMbILIEH.

AHTHOMOTHKM

M MaHHaHoOoraieHHasa ppaKuua

AHTUOMOTUKU — CTUMYJISITOPBI pOC-
Ta JaBHO UCIIOBb3YIOT B CBUHOBOICTBE ST
npoduIaKTUKK Tuapeu rocie orbema (Ver-
stegen, Williams, 2002). OnHako npuMeHeHue
TaKMX MpernapaToB HEPEKO BbI3bIBAET MO-
60uHbIe 3¢PeKThI, HaNpUMep, HapylleHHe
OanaHca MeXIy Pa3HbIMU MPENCTABUTESI-
MU €CTECTBEHHOI MUKPOGIIOPHI KUILIEYHU-
Ka. A 3TO — OCHOBHasl MPUUMHA BOZHUKHO-
BeHust muapeu y nopocsit ( Tsukahara, Ushida,
2002; Tsukahara et al., 2003).

He Menee BaxHast ripobiemMa, KOTOPYIO
CETONHSI MTPUXOAUTCS PelaTh yUeHbIM, TIpa-
BUTEJIbCTBY Pa3HbIX CTPaH U MPOU3BOIUTE-
JISIM Msica, — YCTOMYMBOCTb MUKPOOPTaHU3-
MOB K aHTUOMOTHKAM U Tiepeaya (hakropoB
PE3UCTEHTHOCTHU OT MaTOreHOB, MPUCYTCT-
BYIOIIMX B OpraHU3Me KMBOTHOTO, MaTore-
HaM, MOTeHIIMATLHO OTMACHBIM JUTST YeJIOBEeKa
(Allen et al., 2013).

1 IpUKpeTIeHUs K KJIeTKaM KuIey-
HMKa (HTEPOLIMTaM) U MOCEAYIOLIeH ero
KOJIOHU3AlIMM HEKOTOpble MaTOreHHbIE
MMKpoopraHusMsl (Salmonella, Escherichia
coli) UCTIONB3YIOT OCOObIE PELIENTOPbI, pac-
TTOJIOXKCHHBIE Ha ITOBEPXHOCTU CBOMX (1M~
Opuii (MMKPOBOPCUHKM, HUTEBUIHbIE O~
KOBBIE CTPYKTYpPhI). B (humOpusix epsoro
THUTIA PUCYTCTBYIOT OEJTKH JIEKTUHbI, BBICO-
KOCMeLMMOUIHO CBS3bIBAIOIIIE MAHHO3HBIE
OCTaTKM Ha TIOBEPXHOCTH SHTEPOLIUTOB.
DakTUYecK MaHHO3HbIE OCTATKHU CITYXKaT
CBOCOOPA3HBIM SIKOPEM JUTSI TTaTOT€HHBIX
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MMKPOOPTaHMW3MOB, TaK KaK IMO3BOJISTIOT UM
3aKPEIUISATHCS HA TOBEPXHOCTH KJIETOK K-
IIEYHUKA U KOJIOHU3UPOBATh €T0.

AJIBTEpHAaTUBOI aHTUOMOTUKAM MOTYT
cTaTh Mpernaparbl Ha OCHOBE MaHHaHOOOTa-
ILIEHHOM (DPpaKIK (€€ BBIACISIOT U3 KIIeTOU-
HOW CTEHKHU JIpOXCKeit Saccharomyces cere-
visiae). Byayan aHaJoroM MOBEPXHOCTHBIX
MaHHO3HBIX OCTAaTKOB BHTEPOIIUTOB, MaH-
HaHOJIMTocaxapyibl OJIOKUPYIOT PELETITOPbI
00J1e3HETBOPHBIX MUKPOOPraHU3MOB, TEM Ca-
MBbIM JIMIIAST UX CIOCOOHOCTU MPUKPETUISITh-
cs1 K CTeHKe KUIlledYHrKa. B pesyssrate mpe-
JOTBPAILIAETCS] €T0 KOJIOHM3AIMsI OaKTepusi-
MU U CAEPKUBACTCSI PA3MHOXEHUE MaTOreHOB
(Brennan et al., 2014; Spring et al., 2015).

AKTUTEH™ TIPOM3BOACTBA KOMIIAHUU
Alltech Inc. (CIIIA) — npenapaT Ha OCHOBE
MaHHaHoOoraIeHHoi (ppakimu. Pe3ynbra-
Thl MHOTOUMCJIEHHBIX UCCIIEIOBAHMIA, TTPO-
BEICHHBIX Ha NTULEehAOpUKax U CBUHO-
KOMILIEKCaX, TIOKa3aIu, YTO MPH UCTIONb30-
BaHWU Tipernapata AKTUTeH™ CYILECTBEHHO
YIYYIIUIOCH 3M0POBbE XKeTyT0YHO-KUIIEeY-
HOTO TpakTa U COCTOSTHUE UMMYHHOI cuC-
TeMbl OpOilJIepoB, CBMHOMATOK 1 CBUHE Ha
OTKOPME M 3HAYUTEIBHO MOBBICUIACH MTPO-
IYKTUBHOCTb >KWUBOTHBIX (Brennan et al.,
2014; Edwards et al., 2014; Spring et al., 2015;
Taylor-Pickard et al., 2017).

Mpbl TpoBesM MCCEeI0BaHMS, UYTO-
Obl ONpeneauTb, Kak BIUsET IPUMEHEHNE
npernapaTa AKTUTeH™ Ha pocT, OapbepHbIe
(YHKIIMM KUILIEYHUKA U 3T0POBBE IMOPOCSIT-
oTbeMbllIeld. Kpome Toro, myteM cpaBHeHusT

rokKazareJieil, MoMy4eHHbIX ITPU UCTIONb30-
BaHMM aHTMOMOTUKOB U MpernapaTa AKTHU-
reH™, orleHW 1M 3¢hhHEKTUBHOCTb TPUMEHSI-
€MBbIX aHTUOAKTepUaIbHbBIX CPEACTB.

B skcnepumeHnre 3anmeiictBoBaiu 150
3M0POBBIX MIOPOCSIT TEHOTHUTIA TIOPOK X JIaH-
Ipac x iopkiup B Bo3pacte 30 aHeii (0Th-
€M ITpou3BoIWIv B 21 ieHb). MeTomoMm city-
YaifHOI BHIOOPKM KMBOTHBIX pa3AeIuId Ha
TPY TPYIIbl — KOHTPOJbHYIO U JIBE OMbIT-
Hble — 110 50 T0JI0B B KaX10¥i (5 MOBTOPHO-
creii o 10 mopocsr B rpynne). B kaxmoit
rpyriie ObLI0 OIMHAKOBOE KOJIMYECTBO CaM-
1I0B U CAMOK.

ITopocsiTa KOHTPOJIBHOM TPYMIIBI TO-
JIydaiau oTBevarolmii TpedoBaHusiM NRC
(National Research Council, 2012) craH-
JTApTHBIN palioH 0e3 aHTUOMOTUKOB. B Kop-
MOCMECH JIJIS1 JKMUBOTHBIX MEPBOIi OMBITHOM
TPYMMbI BKIIOYATA aHTUOMOTUKU — KOJIU-
ctuHa cynbgdar (100 Mr/Kr), oJaKBUHIOKC
(100 mr/kr) 1 kuTacaMuiMH (50 Mr/Kr), 11st
CBEPCTHUKOB BTOPOI OIMBITHOM TPYIIIbl —
npenapar AkrureH™ (800 mr/kr). Dkcnepu-
MEHT JUTUJICS 28 CYTOK.

JIBaxpI B ieHb, B 8:00 11 18:00, BbIABISIN
MOPOCAT ¢ MpU3HaKamMu auapeu. Beex mom-
ONBITHBIX I pacyeTa MPUPOCTOB >KUBOI
Macchl B3BELIMBAIM B HaYajle U MO0 OKOHYA-
HUU OITbITa. YpOBeHb NMOTpebieHrsI KopMa B
KaJIOM CTaHKe PaCCUMTBIBATU UCXOMST U3 TIO-
KazarteJiei IpUPOCTOB XKUBOM MacChl IOPOCHT.

Ha 28-ii ieHb B KOHTPOJILHOM 1 OTTBITHBIX
rpyInax 0ToOpaI Mo IMsITh CAMOK U 10 TISITh
caMI1IOB 0e3 MpY3HAKOB auapeu. M3 sspemHoit
BEHbBI XKUBOTHBIX B3sLJT1 110 10 MJ1 KpOBU ISt
aHam3a. [1poObl KpoBM MHKYOMPOBAIM IPU
KOMHAaTHOI TemrepaType B TeueHue | yaca,
TOCJIe Yero mpoOMpKy ¢ 00pa3liaMy LIEHTPHY -
yruposau nipu 1000 g B TeyeHue 15 MUHYT.
TTonmy4deHHYI0 ChIBOPOTKY XPaHWIU MPU TEM-
neparype 20 °C.

Cpasy mocjie oTbopa nmpod KpoBH MPo-
U3BeJIU YOOIl MOPOCST U COMIACHO METOIU-

HA MPABAX PEKJIAMbI



Tabnuua 1
300TexHMYeCKNe NoKasaTeny NopoCAT-oTbeMblleNn
Tpynna
Mokasarenb KOHTpO/bHas onbITHaA
(n=45) nepsas (n=47) | BTopas (n =48)
JnBas macca, Kr:
B Hayane sKcnepumeHTa 8,86 87 8,84
M0 OKOHYaHMM 3KCNEpPUMEHTa 26,59 26,44 26,85
CpefiHeCyTOUHBbI NPUPOCT XMBOIA MACChl, I 656,6 656,7 667
CpepHecyTouHOe NoTpebneHne KopMa, I 862,8 875,8 875,5
KoHBepcus kopma 131 1,33 1,31
Konnuectso nopocsT ¢ anapeeit, % 6,54° 3320 330
Manéx, % 10 6 4

Mpumeyarue. byxksamu ommeyeHsl cpedHUe NOKA3amenu co cmamucmuyecku 3Haqdumoli pasHuyel (p < 0,05).

KoHTponbHas
rpynna

[lBeHapuaTunepcTHas
KULWKa

Towasn
KULKa

MopB3aoLwHas
KULKa

NepBas onbiTHas rpynna
(aHTM6MOTHKM)

Bropas onbiTHas rpynna
(npenapar AkTuren™)

e e

Puc. 1. Mopghoaozus monkozo Kumeunuxa nopocsim-omsemoiuteil (0auna nosocst 400 mkm)

Ke, ornucaHHoi Yang u coaprt. B 2014 r., mist
WCCENOBAaHUS B3I TOHKUN KUIIEYHHUK.
DakTUYeCKU BbIICISUIM TPU €ro CerMeH-
Ta: OMVKaWIIMii K OPUBPATHUKY KETy-
Ka y4acToK JBEHAIUATUNEPCTHON KUILIKH,
CpeIHUM y4aCTOK TOLUEH KUILIKU U TIpUIe-
KalMiA K WJIEOLEKaTbHOMY COEAUHEHUIO
JIUCTAJIbHBIM YYACTOK ITOAB3AOLIHOM KUIIIKH.

Hnsa onpeaeneHuss MOpGHOIOrnIeckoro
COCTaBa KMIIEYHHUKA CETMEHTbI JBeHaI1a-
TUIIEPCTHOM, TOLIEH U MOAB3AOIIHOM KU1~
KU UCCEKJTU, TIOTyYeHHbIE 00pa3Libl TPOMBbI-
1 0,9%-M GU3NOTOTMIECCKUM PacTBOPOM
u 3adukcrpoBan B 4%-M hopMaibierue.
CIU31CTYI0 000JI0UKY aKKYpaTHO COCKpeba-
JIV C BHYTPEHHEN MOBEPXHOCTY IBEHA/ILIATH -
MEPCTHOM, TOLLECH Y MOAB3AOIIHON KUILIKU
npeaMeTHbIM cTeksIoM. [lomydeHHbIe 06pa3-
LIbI CPa3y Xe 3aMOPAKUBAIM B KUIKOM a30Te
u xpaHuu nipu temneparype —80 °C. IToc-

Jie Toro npoBomwu akcTpakiuio PHK u
OeJTIKOB.

Tucronoruyeckue rnpenaparbl CErMEHTOB
KUIIIEYHUKA MOJyJaau Mo MeToarke Wang
1 coaBT. (2017), okpalllMBaii PeaKTUBOM
Iudda (pykcuHcepHUCTasT KUCIOTA) T10
metonrke McClemens u coaBrt. (2013) st
BBISIBJIEHUS B IBEHAILIATUTIEPCTHOM, TOLIEH
U TO/IB3IONIHOM Kulike PAS-nonoxuTens-
HbIX (PAS-peakiisi — rMCTOXUMMUYECKUIA
METOJ BBISIBJIEHUST IJTUKOTeHa, HENTpaTbHbIX
[JIUKO- Y MYKOITPOTEUIOB, CUAJIOMYKOITPOTE-
WIOB U IJIMKOJIUIHIOB) OOKATOBUIHBIX Kile-
TOK. PaccunTbIBany cooTHOLIEHME MeXTy 00-
KaJIOBUIHBIMU KJIETKAMU Y BODCUHKAMMU.

KoH1ueHTpatmio BocrnaauTebHbIX HIUTO-
kuHOB (IL-1B, IL-4 1 IL-10) u D-MomnouHoit
kucnotel (DLA) B CBIBOPOTKE KPOBH OIpe-
nessim ripu oMot MPA-Ha6opos (Nan-
jing Jiancheng Bioengineering Institute, Nan-
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jing, China), conepxxanre TNF-a (akrop
HEKpOo3a OITyXOJIeif) — METOIOM PaIionM-
myHHoro aHaiu3a (Tianjin Jiuding Bioengi-
neering Co Ltd, Tianjing, China), skcrpec-
cuto (CMHTE3 Ha KJIETOYHOM YPOBHE) OEJIKOB
IUIOTHBIX KOHTaKTOB M OEJIKOB, aCCOIUH-
POBAHHBIX C TOJUI-TIONOOHBIM PEIETITOPOM
4 (TLR-4), — meTomom BectepH-010TTUHT
(Menget al., 2017).

300TexHUYECKHe NOKa3aTeNnu

HccnenoBaHus mokasaiv, 4To BBOJ, aH-
TUOWOTUKOB WM MTpernapara AKTUTeH™ B pa-
LIMOHBI 7151 TIOPOCST HE TOBJMSUT Ha Cpefl-
HECYTOUYHbIE TPUPOCTHI KMBOI MacChl, MO-
TpebsieHre KopMa 1 ero KoHBepcuio. Tem He
MeHee OTMEUEHO, UTO B IPYIINE, [Jie B KOPMO-
CcMech 100aB/IsIM AKTUTEH™, CTydaeB IIpo-
SIBJICHUSI TMapey 3aperucTpupoBai MEHb-
11Ie, YeM B KOHTPOJIbHOI rpytme (3,3% mpo-
UB 6,54%).

B HayuHoli uTepaType ectb nHpopMa-
11sI O TOM, YTO AKTUTEeH™ liejecoodpas-
HO MPUMEHSITh T MTPObUIAKTUKK TUapen
y niopocst nocie orbema (Torrecillas et al.,
2015). B nepBoii 1 BO BTOPOIi OMBITHBIX
rpymnmnax MmopocsiT ¢ uapeeit 0Ka3auioch co-
OTBETCTBCHHO 3 1 3,32%. D10 noarBepxKaa-
€T BbICOKYIO 2(D(heKTUBHOCTH Mpenapara AK-
TureH™. K ToMy e B rpyrire, rie XUBOTHbIE
nojaydaad AKTUTEH™, ypOBeHb Majexa ObUT
MMHUMaJIbHBIM (Ta0u. 1).

Mopdornorus KuieYHuKa

ITpuMeHeHUe aHTMOMOTUKOB MPUBEJIO
K YMEHBILIEHUIO BbICOTbI BODCUHOK M CHU-
JKE€HUIO COOTHOLLEHUS BBICOThI BODCUHOK U
TYOMHBI KDUNT Ha BCEX y4acTKax ABEHaI-
LATUIEPCTHOM, TOLIENW M TMOAB3AOLIHON
kuku (p < 0,01). B noaB3noniHoit Kuii-
K€ TIOpOCT, MOJTy4YaBILIUX MpenapaT AKTH-
reH™ (BTOpasl ONbITHAsI TPYMIa), BbICOTA
BOPCUHOK OKa3zajach 0oJibllIe, YeM B MOJI-
B3[IOILIHOM KUIIIKE CBEPCTHUKOB KOHTPOJTb-
HOM TPYIIIbI.

B nBeHaguaTunepcTHOM, TolIEe U Moa-
B3JOLIHOW KWMIIKE >XKUBOTHBIX BTOPOK
OIBITHOM TPYMIIbI BbICOTA BOPCUHOK ObI-
Jla 6osbllie, YeM B JBEHaALATUNIEPCTHOM,
TOLICH W MOAB3IOILIHON KUIIKE aHAJIOTOB,
noTpeOIsABIIMX KOPMOCMECh C aHTUOMO-
tukamu (p < 0,05). Takyro e 3aKOHOMep-
HOCTb YCTAHOBWJIM TIPU pacyeTe COOTHO-
ILIEHUST MEXIy BbICOTOI BOPCUHOK U TJy-
OMHOI KPUIT ABEHAAUATUIIEPCTHOM, TO-
LIEH Y MOAB3AOLIHON KUIIKU KUBOTHBIX
KOHTPOJIbHOM U OMBITHBIX Tpym (p < 0,01).
JanHble MOpHOIOrMIecKUX UCCeI0BaHU
Y4aCTKOB TOHKOTO KMILIEYHMKA MOJICBUHKOB
MpeacTaBaeHbl Ha pucyHke 1.
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Tabnuua 2

KonuyectBo 60KanoBMAHBIX KNETOK U AaHHble MOP(OIOrNYECKOro MCCNeA0BaHMs
TOHKOr0 KULLIEYHMKA NOPOCAT-0TbeMblweil (no 10 06pasLos B KaxAo# rpynne)

fpynna
MNokasarens OnbITHaA
KOHTpOJIbHasA nepsan ‘ sTopan
JlseHadyamunepcmHas Kuwka
BbicoTa BOPCUMHOK, MKM 5132 400 5212
My6uHa KpUNT, MKM 151 147 148
CooTHOLWEHME MeXay BbICOTOW BOPCUHOK U My6UHOM KpunT 3,4° 2,7° 3,5%
KonuyectBo 60KanoBuaHbIX KIETOK Ha BOPCUHKY 842 65° 106¢
Towas Kuwka
BbicoTa BOPCUMHOK, MKM 4922 397° 440°
My6uHa KpunT, MKM 131° 175° 136°
CooTHOLWEHME MeX Ay BbICOTON BOPCUHOK U MYOUHON KpUNT 3,8° 2,3 3,3?
KonnyectBo 6OKaNnoBUAHBIX KNETOK Ha BOPCUHKY 370 4720 62°
lo08300owHas KUWKA
BbicoTa BOPCMHOK, MKM 3762 317° 429°¢
Ty6u1Ha KpUNT, MKM 153 155 143
CooTHOLWEHME MEeXAY BbICOTON BOPCUHOK U MYOUHON KpUnT 2,5 2 3¢
Konuuecteo 60KanoBuaHbIX KIETOK Ha BOPCUHKY 49 37 56

Mpumeyarue. byksamu ommedeHsi cpedHue NoKazamenu co cmamucmuyecku 3Hayumoli pasxuyed (p < 0,05).
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Puc. 2. beaku naomuslx KORIMAKN06 8 SHMEPOUUMAX

Ha pucynke 1 BuaHO, 4TO IpU HC-
MOJb30BaHMM MpenapaTa AKTUTeH™ co-
CTOSIHME TOHKOTO KHUILIEYHUKA YJIYYIIU-
Jlock. biaromaps 3ToMy yBeJMYUJIaCh
ero abcopoumroHHas miaoians (Ruttana-
vut, Yamauchi, 2010). O moJ10XUTEIbHOM
BJIMSIHUM Mpernapata AKTUIeH™ Ha MOp-
¢doJioruo KMIIeYyHrMKa paHee cooOla-
u Sims u coast. (2004) u Zhao u coaBT.
(2012).

B nBeHaguaTMNepcTHOM KUIIKE MOpo-
CST, MOJyYaBIIMX aHTUOMOTHUKMU, OOKa-
JIOBUJIHBIX KJIETOK ObLIO MEHbIIIE, YEM B
JIBEHAALATUTIEPCTHON KUIIIKE CBEPCTHU -

|
60 [ "KMBOTHOBOZCTBO POCCHM (CBIHOBO/CTBO 2021

KOB, TIOTPEOJISBIIMX CTaHAAPTHBIN pa-
1moH (p < 0,05). [TpumeHeHue mpenapa-
Ta AKTUTEH™, Ha000pOT, CIOCOOCTBOBA-
JIO YBEJIMYEHHUIO KOJMYeCTBa OOKATOBU/I-
HBIX KJIETOK M TOBBIIIEHUIO BHIPAOOTKHU
MyLIMHa (BbIAEIsIEeMble OOKaJIOBUAHBIMU
KJIeTKaMU TJIUMKOMPOTEUHbI, UTpaloIIne
BaxXHYI0 poJib B OOecIieueHUuM Oapbep-
HOI (YHKIIMU KUIIIEYHUKA) B IBEHAALIA-
TUNepcTHOM U Touei kumke (p < 0,05).
JlaHHbIE MCCeNOBaHUI TPeCTaBIeHbI B
Tabune 2.

[TonyyeHHbIe pe3yabTaThl CBUAETEb-
CTBYIOT O TOM, YTO MPU UCTIOJb30BAHUU

npenapata AKTUTeH™ yJlIydllIuaach He-
cneuurduryeckas 3alMTa KUIIEYHUKA OT
naToreHHo MukpodJopsl. JlaHHbIe Ha-
LLIMX UCCJIEIOBAHUM COMIACYIOTCS C JTaH-
HbIMU, TIostydeHHbIMU B 2014 1. Pourabe-
din 1 coaBT. B KCIIepMMeHTax Ha Opoii-
Jiepax.

9Kcnpeccus 6enkos

IJIOTHBIX KOHTAKTOB

benky MaoTHBIX KOHTAKTOB — MEX-
KJIETOUHbBIE O€JTIKU, BHITTOJHSIOIINE CTPYK-
TYPHYIO POJib U OOeCcreynBalolne CBs3b
MEXIy COCEAHUMM KieTKaMu (puc. 2).
T110THBIE KOHTAKThI MPEMSITCTBYIOT T1e-
pPEMEIIEHUIO KPYITHBIX MOJIEKYJ U BOAbI
CKBO3b MEXKJIETOUHOE MPOCTPAHCTBO B
MPOCBET KUIIIEYHUKA 1 3alUIIAIOT BHYT-
PEHHIOIO Cpefly OpraHru3Ma OT BHEAPEHM S
MaTOreHHbIX MUKPOOPTAaHU3MOB.

Mpbl onpeeuian IKCIPeCCUIo TpeX TH-
OB OEJIKOB IUTOTHBIX KOHTaKTOB — ZO-1,
OKKJIIOAMHA U KjayauHa-1 (puc. 3). Ot-
MEYEeHO, YTO B CIM3UCTOI 000J0UKE IBE-
HAALATUNEPCTHON U MOAB3IOLIHON KU -
KU TMOPOCST, MOJyYaBIIUX aHTUOUOTU-
KM, CUHTE3MPOBAJIOCh MEHbIIE OEIKOB
TUIOTHBIX KOHTaKTOB, YeM B CJIM3UCTOM
000JI0YKE JIBEHAALIATUTIEPCTHON U MOJI-
B3/IOIIIHOM KUIITKU XXUBOTHBIX KOHTPOJIb-
HOM rpynibl. B To e BpeMs B CIU3UCTOM
000J10YKe ABEHAILATUIIEPCTHOM U TOLIEH



YcnoBHble eanHULbI
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Puc. 3. Ixcnpeccus 6eako6 naomuvix KOHMAKNOG 8 SHMeEpoyUmMax nopocsim-omsemotueil (no 10 o6pasuoe é kaxcooi epynne).
Byxeamu ommeuenst cpednue noxazameau co cmamucmuecku snawumou pasuuueii (p < 0,05)

DLA mkr/mr

KoHTponbHas rpynna

[l Nepsast onbiTHas rpynna
(aHTMOMOTMKM)

[l Bropas onbiTHas rpynna
(npenapar AkTureH™)

Puc. 4. Konuenmpauus DLA

6 CbIBOPOMKeE KPO8U NOPOCAm-
omsemotuteti (no 10 oopaszuoe

6 Kaxcooil epynne). byxeamu
ommeyenbl cpedHue noKasamenu
€O cmamucmu4ecKu 3HauuMou
pazuuuei (p < 0,05)

KHUIIKW MOPOCHT, MOJTyYaBIIUX Mpenapat
AxTureH™, yBenumiach akcrpeccust ZO-1
u okkionnHa (p < 0,01), a B cau3ucroit
000JI0YKe MOAB3AOIIHON KUIIKU — OK-
kmoauHa (p < 0,05).

PesynbraThl 9KCNiepUMeHTa CBUAETEb-
CTBYIOT O TOM, UTO MPHY BBOJIE B pallMOHbI
npernapata AKTUTeH™ B TOHKOM KMIIIeY-
HUKE TTOPOCST-OThEMBbIIIEH YBETUUMIACH
9KCIpeccusi OEIKOB MIOTHBIX KOHTAKTOB.

Besku mIoTHBIX KOHTAKTOB OKa3bIBAIOT
BJMSIHUE Ha NMPOHUIIAEMOCTb CTEHOK KU~
mweyHuka (Shen et al., 2011). B HayuyHoiIi
JUTepaType eCTb MHOTO JaHHBIX O TOM,

YTO TIPU UCIOJb30BAHUN aHTUOMOTUKOB
MPOHULIAEMOCTb CTEHOK KHUILIEYHUKA T10-
BbIlIaeTcs. M3-3a 3Toro ero GapbepHas
dyHkuus yxynwaercst (Tulstrup et al.,
2015; Yoon et al., 2018). Pe3ynbraThl Ha-
LIKX MCCIIEAOBAaHUI MOKA3alu: MPU BBO-
Jle B KODMOCMECh aHTUOMOTUKOB CHUKA-
JIach 4YacTOTa BO3HUKHOBEHMUSI AUAPEU Y
MOPOCHAT, OJHAKO MPY 3TOM MOBBIIIATIACH
MPOHUIIAEMOCTh CTEHOK KMIIIEYHUKA. DTO
00YCIIOBJIEHO YMEHBIIEHUEM KCIIPECCUN
0€JIKOB MJIOTHBIX KOHTAKTOB.

I[IpumeHeHue mpemnapara AKTUTEH™
CMOCOOCTBOBAJIO YBEJIMUYEHUIO 3KCIPEC-
cUU OEJIKOB IUIOTHBIX KOHTAKTOB, Oy1aro-
Japst 4eMy MpPOHULIAEMOCTbh CTEHOK KM-
eYHUKa CHUXanach. O MOJOXUTEIb-
HOM BJIMSIHUU IIperapaTa AKTUTeH™ Ha
9KCIPECCUIO OETKOB MJIOTHBIX KOHTAKTOB
B HTEPOLIMTaX CBUHEN COOOIIAIOT TaKXKe
K. Horgan u coasr. (2018).

IlpouuaemMoCThH

CTEHOK KMILIeYHMKA

E1te omHMM 0OOI1IENIPUHSITHIM UHAMKA-
TOPOM MPOHUIIAEMOCTH CTEHOK KHIlIeY-
HUKa CIYyXUT KoHueHTpauus DLA (D-
MOJIOYHO KMCJIOThI) B CHIBOPOTKE KPOBU
(Rong et al., 2015; Yu et al., 2017). IToBbI-
meHue ypoBHs1 DLA B CbIBOpOTKE KpOBU
TOBOPUT O TOM, YTO MPOHUIIAEMOCTb CTe-
HOK KUILIEYHUKA YBEJTUUYMIACh.

PesynbraThl 9KcneprMeHTa MoKas3aiu,
YTO B CBIBOPOTKE KPOBU MOPOCSIT, TOTPEO-
JISIBIIMX KOPM C aHTUOMOTUKAMU, COMIEP-
xkaHue DLA B ChIBOPOTKE KPOBU OBLIO
BBILIIE, YEM B CHIBOPOTKE KPOBU aHaJO-
roB, MOJY4YaBLIUX CTAHIAPTHBIN pallMOH
1 KOPMOCMECH € TIpernaparoM AKTUTeH™
(p <0,05). DTO TOBOPUT O TOM, UTO OAPb-
epHasi QYHKIIUS KUIIEUHMKA KUBOTHbBIX

NepBOM ONBITHOW TPYMIbl CYIIECTBEH-
Ho yxynmmuiach (puc. 4). Takum o6pazoM
ObLIO J0Ka3aHO, YTO MPU MCIOJIb30Ba-
HUU aHTUOMOTUKOB CHUXKAETCS 9KCIpec-
c1sl OEJIKOB MJIOTHBIX KOHTAKTOB U YMEHb-
11aeTcsl BeipaboTKa MyliuHa. Beaencteue
3TOTr0 MPOHULIAEMOCTb CTEHOK KUILIEYHU-
Ka CBMHEW MOBBILLIAETCS.

B cbiBopoTKe KpoBU MOPOCHT, MOJY-
yaBILIMX NpernapaT AKTUIeH™, KOHIIEH-
Tpauus DLA Oblia 10CTOBEPHO HMXKE,
4YeM B CHIBOPOTKE KPOBU aHAJIOTOB, IMO-
TpeOASIBIIMX KOPM C aHTUOMOTUKAMU.
CrenoBaTesbHO, TPUMEHEHUE Mpenapa-
Ta AKTUT€H™ IOJIOXKUTEJIbHO BIUSIET Ha
9KCIPECCUIO OETKOB IMJIOTHBIX KOHTAKTOB
U CUHTE3 MYLIMHA B OOKaJIOBUAHBIX KJIET-
Kax KMIIeYHUKA.

Vpoeens

BOCHANUTENbHBIX IIUTOKMHOB

B CbIBOPOTKE KPOBM

LluToknHBl — 0000ILIEHHOE Ha3BaHUE
OOIIMPHOI TPYIIIbI HEOOBIINX OETKOBBIX
MOJIEKYJT (MX aTOMHasl Macca BapbupyeT OT
5 10 20 x]1a). LIUTOKMHBI yUaCTBYIOT B UM~
MYHHBIX TTpolieccax, MPOTEKAIOIINX B Op-
raHu3Me, U 00ecreyuBaloT nepeaavy Cur-
HaJIOB MEXJY KJIETKaMM.

YcTaHOBEHO, YTO MPU BBOJE B KOP-
MOCMeCh aHTMOMOTHKOB B CBHIBOPOT-
K€ KPOBU MOPOCAT MOBBICUIICSI YPOBEHD
MPOBOCHATUTENbHBIX HTUTOKMHOB IL-1f3
(p <0,05). Mcnonb3oBaHue ke nmpemnapa-
Ta AKTUT€H™ aKTUBU3UPOBAJIO MPOTU-
BOBOCHAJIMTEbHbBIN OTBET: B CHIBOPOTKE
KPOBU XMBOTHBIX YMEHbBIINJIACh KOH-
LIEHTpaLMsI TPOBOCIATUTENbHBIX LIUTO-
kuHoB TNF-a, a KoHIIeHTpalus Ipo-
THUBOBOCHAJIUTEIbHBIX HIUTOKMHOB IL-10
yBeanuuiaach (puc. 5).
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Puc. 5. Konyenmpauus 6ocnaiumeasbrsix 4yunoKuHo8 6 Col60pONIKe Kposu
nopocam-omsemvtuteii (no 10 o6pazuoe 6 kaxcooi epynne). bykeamu ommeuenst
cpeonue nokasameau co cmamucmuyecku snaquumoi pasnuuet (p < 0,05)

[MpoBocnanutenbHble UUTOKUHBI [L-1(3
u TNF-o ki1eTku npoayuupyoT B OTBET
Ha BHeJpeHUE MaTOTeHOB U MPU MOBPEX-
JNEHUU TKaHel. DTU MpOoBOCTIAIUTEIbHbIE
LIMTOKWHBI CTUMYJIMPYIOT Pa3BUTHE MECT-
HOI BocmajauTeJbHOU peakiuuu. Ilpo-
TUBOBOCHAJUTEIbHBINA UUMTOKUH IL-10,
Hao0OpOT, UHTUOUPYET CEKPELMIO MPO-
BOCHAJUTENbHBIX HUTOKMHOB TNF-ao 1
IL-1B.

Pesynbrarel MpoBeNeHHBIX paHee hccie-
JOBaHUI TaKKe CBUAETENbCTBYIOT O TOM,
YTO BBOJ MaHHAHOJUTOCaXapulIoB B pa-
LIMOHBI TSI CEJTbCKOXO3SIMCTBEHHBIX KU~
BOTHBIX MOJIOXUTEIBHO BAMSIET HA Oapb-
epHble PYHKIMUM KUIIEYHUKA U CIOCO0-
CTBYET YMEHbILIEHUIO BocTianieHus1 (Zanello
etal.,2011; Cheetal., 2012; Jawhara et al.,
2012).

dKcnpeccus 6eNnKoe

curuanbHoro nytu TLR-4

B CIIM3UCTOM 000/104UKe

NOAB3MOLIHOM KMIIKH

TLR-4 oTHOCUTCSI K KJ1acCy MEMOpaH-
HbIX 0eJIKOB (0COObIE KJIETOUHbIE pelier-
TOPHBI), KOTOPbIE PACITO3HAIOT JIUTTOIOM -
caxapuibl MUKPOOPTaHU3MOB 1 aKTUBU-
3UPYIOT KJETOYHBIA MMMYHHBIN OTBET.
[Mepenatomuiicst uepe3 TLR-4 curnan —
OJIH 13 IPEBHEMIIIX CUTHAJIOB B CUCTEME
aHTUOAKTEepUaJIbHOM 3alUThl OpraHU3Ma
(Verstrepen et al., 2008).

Wcnonb3oBaHue aHTUOMOTUKOB TIPU-
BEJIO K MOBBIIIIeHU0 9KcTipeccuu TLR-4
1 MyD88 (MTO30/IbHBII aganTepHbIi

0eJI0K, YYaCTBYIOIIMI B Tepenadye CUT-
Hajla OT TOJUI-TIOAOOHBIX PELENTOPOB)
W YBEJMYEHUIO COOTHOILICHUS MEXIY
p-1KKp u IKK, uyro cBuaerenscTByeT 00
aKTUBAlUU cUTHaJbHOTO Tyt TLR-4.
[1pu cpaBHEHUU TAHHBIX, MOJTYYESHHBIX
B KOHTPOJIbHOW ¥ BO BTOPOU OIIBITHOM
rpyImnax, yCTaHOBUJIM, YTO IPUMEHEHHE
npenapata AKTUTEH™ He oKa3ajao BIIMsI-
HUS Ha 9KCIPECCHIO0 OEJTKOB CUTHAJIBHO-
ro nytu TLR-4 (puc. 6).

TLR-onocpenoBaHHas Iepenaya CUr-
HaJl0OB BOBJI€YeHAa B MMMYHHBI OTBET
(Lucas, Maes, 2013; Li et al., 2015; Achek
et al., 2016). B sHTepoLMTaX MOPOCHT,
MOJy4aBIIUX aHTUOMOTUKU, TTOBBICUIIACH
3KcIpeccus 0eaKoB, cBg3aHHbIX ¢ TLR-4,
YTO CBUJIETEJBCTBYET 00 aKTUBALIMUA ITO-
rO CUTHAJIHOTO MyTH. B 3HTEepouuTax xu-
BOTHBIX, MOTPEOSIBIIMX KOPMOCMECH C
npenapaToM AKTUTEH™, saKcIpeccusi 0e-
KoB TLR-4 Obl1a 1OCTOBEPHO HIKE, YeM
B DHTEPOLIUTAX AHAJIOTOB, MOTPEOJISIBLINX
KOpMOCMeCh ¢ aHTUOMOTUKaMuU. Takum
o0pa3oM JoKazaHo, YTO IpenapaT AKTHU-
reH™ OKa3bIBaeT MOLYJIUPYIOLLIEE BIUAHUE
Ha BOCTIAJIMTEIbHBIN OTBET. AHAJIOTUYHBIX
pe3yJIbTaTOB [OCTUIJIM HUCCeq0BaTeNU
Badia u coasr. (2012). OHM yCTaHOBUIIH,
YTO KOMIIOHEHThI IPOXKEBBIX KJIETOK MO-
TyT noJaBisATh aKkcnpeccuto TLR-4 B 3H-
TepoluTax cBuHeil (Badia et al., 2012).

B nayuHoit tutepatype ecTb MuH(bOopMa-
1M O TOM, YTO Pa3BUTHE BOCTAIUTENb-
HBIX MPOLIECCOB B MOJAB3IOLIHONW KHUIII-
K€ MOXEeT 3aTopMaXkuBaTbcs Osiaropapsi
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YcnoBHble eanHNLbI
—

0,51

TLR-4  MyD88 p-IKKB/IKKB

Puc. 6. Ircnpeccus cuenaavHbix
oearxoe TLR-4 6 causzucmoii 060104Ke
n006300UIHOU KUWKU NOPOC-
omsembtueli (no 10 oopaszuoe

6 Kkaxcooil epynne). byxeamu
omme4eHnbl cpedHue noxKazameau

€O cmamucmuecKu 3Ha4uMo
pazuuueit (p < 0,05)

YIY4IIeHUI0 MOPGhOJIOTUM KUIIEYHUKA U
YBEJIMYEHUIO DKCIIPECCUU OEJIKOB TUIOT-
HBIX KOHTAKTOB B aHTepouuTax (Liu et al.,
2008). I1pu BBOAE B pallMOHBI IIperapara
AKTUTEeH™ yydinuiach 0apbepHast QyHK-
LIMST KUILIEYHMKA MOPOCIT-OThEMBIILIEH.

Takum o6Gpa3oM, HaydYHO TOKa3aHO U
MOATBEPKAEHO NaHHBIM MCCIeI0BaHU-
€M, YTO IIpU BBOJE IpernapaTa AKTUIeH™
B PallMOHBI AJISI MOPOCSAT-OThEeMbIIIeH
yJIy4dinaloTcss MopdoJiorus u 6apbepHbIie
(byHKIIMYM KMIIEYHMKA, a TAKXKE CHIKAET-
cs Hecrel(UIeCKUA BOCTIAIMTEIbHBIN
otBeT. [Ipu 3TOM Mmokasarejn UHTEHCHUB-
HOCTHU POCTa, COXPAHHOCTH TOPOCSIT, Ya-
CTOTbl BOBHMKHOBEHUS Y HUX AUAPEU, a
TakXe KOHBEPCHUs KOpMa OKa3ajuch Ta-
KHMMM Xe, KaK 1 TPU UCTIOJIb30BaHUU aH-
TUOUOTHUKOB.

Cmamos onybauxoeana 6 XcypHaie
Livestock Science 6 2019 2. (Song Min, Fan
Yijie, Su Han, Ye Jiayi, Liu Fangfang, Zhu
Xiaotong, Wang Lina, Gao Ping, Shu Gang,
Wang Zhonggang, Zhu Fang, Lin Gang, Xue
Yan, Jiang Qingyan, Wang Songbo). ER
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INOHATHO HE BCEM

B 3a60Te 0 30OpPOBbLE KULIEYHMKA Mbl HE MPU3HAEM BePOSITHOCTD,
Mbl 06513aHbl 3HaTh, 4TO Ha caMoMm fene.

COBpEMEHHbIe Hay4HbIE NpeacTaBneHna CBUOETENbCTBYHOT O TOM, YTO UMMYHHbIE
KNETKW KNLLEYHWKa MOIryT CaMun perynnpoBaTb obmeH BELLEeCTB, a OT BMOOBOIo
pasHoobpasus KULeYHOM MUKPOMNOPbI 3aBUCUT BOCNPUUMYMBOCTL OpraHu3ma

K naToreHam 1 creneHb WX BO3aencTBus Ha Hero. OT co3ganmns yU10BWiA fNs pocta
nose3Hom MUKpPodAopb! 40 NOAYYEHUSA NPUBLIIN — TEPHUCTBIA NyTb. Mbl 3HaeM,
novyemy 1 Kak nponcxogar KonndecrseHHbIE U Ka4eCTBeHHbIE USMEeHEHWA nOI’IyﬂFlLI;Mﬁ
6a1<'rep1r1|?|, KaK 3TO BIMAET Ha 3KCNPeCccnto reHoB, NPpoayKTMBHOCTE, UMMYHWUTET U B
KOHEYHOM CHETE Ha I'Ipldﬁbl.ﬂb.
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