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90 JIET — BOJIOI'OACKOMY ®UJINAJTY
®I'GHY ®HII BUDB PAH:
OCHOBHBIE 3TAIIbI PASBUTHUA OPTAHU3ALINAN

Bonoroackuii ¢punuan ®EI'HY OHI[ BUDB PAH BXomuT B cuCTeMy HayYHBIX Y4pexKIie-
Huil Poccuiickoil akaieMun CelIbCKOXO03sHCTBEHHBIX HayK. OpraHu3anus OepeT cBOe Havajio B
1932 roay mocne nepeBona CeBepHoro kpaesoro HUU u3 r. Apxanrenscka B r. Bonoray u
TIePEeNMEHOBAHHS €T0 B KPAeBYIO 30HANBHYIO cTaHIMio. B 1956 roxy cTaHmus momydnia HOBOE
Ha3BaHUe - «Bomoroackas HaydHO-MCCIeOBaTeNbCKas BeTepuHapHas cranimsy (HUBC).

B cents16pe 2009 r. Ha ocHOBaHWY TIpHKa3a Poccuiickoil akageMun CelTbCKOX03sICTBEHHBIX
Hayk I'Y «Bonoroackas HUBC» peopranmszoBana mnyrteMm mnpucoenuHenus k [HY
«Bcepoccuiickuil Hay4HO-HCCIIENOBATEILCKUI MHCTUTYT SKCHEPUMEHTANIBHON BeTepUHApUU
uM. S.P. Kosanenko PACXH» (¢ nexabps 2017r. — «DenepanbHblil HAydHBIN 1IEHTp — Beepoc-
CHUICKHUI HAay4YHO-HCCIIEAOBATEIBCKUN MHCTUTYT SKCIEPHUMEHTaIbHON BeTepuHapuu um. K.
Ckpsbuna u S1.P. KoBanenko Poccuiickoif akazeMun Hayk») B KadeCTBE 000COOIEHHOTO MO~
pasnenenns (Bomoronckuit ¢pmmuman). C storo mepmoma u g0 2020 r. B cTpyKType ¢ummana
YHUCIIMIOCH JIBE JTA0OPAaTOPHH, B TOM YHCIIE IO M3YYEHHIO OONIe3HEH JKMBOTHBIX HE3apa3HOU
STHOJIOTUH ¥ U3YUYCHUIO 0O0JIe3HEH KIBOTHBIX HH(EKINOHHON yTHONOTHH. B 202 1T. mabopato-
pUH 0OBEIMHHUIIMCH B OJIUH OT/EIN C BHIIOJHEHUEM JIBYX 3anannii PAH.

3a 90-neTHUI EepUO HAYUHOU IEATENIbHOCTH CMEHMIOCH JEBSTh PyKOBOAUTENIEH OpraHu-
3anuu, B ToM ymcie: C.A. CunopoBckuii, k. BeT. H. (1932-1934 rr.), B.A. Mansirun (1934-
1936 rr.), A.1. KonoBanos, 3acinysxeHHbIi BetBpadu PCDOCP (1938-1956 rr.), A.A. Kynpskos,
K. BeT. H. (1956-1962 rr.), A.M. Ky3un, a. BeT. H., 3aCHyXeHHBIN Aestens HayK (1962-1988
rT.), E.A. MapunuH, K. BeT. H., 3acayeHHbI BeTBpad PO (1988-1997 rr.), A.IL. 'opOyHOB, K.
BeT. H., 3aciyXeHHBIH BeTBpad PD (1997-2007 rr.), C.B. Tumommuna, k. BeT. H. (2007-2019
rr.), I.H. CumanoBa, couckarens y4eHON CTENEeHH KaHuIaTa BeTepuHapHbIX Hayk (¢ 2019 .
U IO HACTOSIIIIEE BPEMs]).

OCHOBHBIM HalpaBJICHUEM Hay4HBIX HMCCIIENOBaHUH (uimana siBisieTcsi pa3paboTka U co-
BEPIICHCTBOBAHUE MEPONPHATHI IO JICUCHUI0 W TPO(UIAKTHKE OOJIE3HEeH CeNbCKOX03sH-
CTBEHHBIX )KUBOTHBIX.

Tak, B miepBble oAbl pabOTHl OPraHMU3aMU COTPYAHUKH CTAaHIMH 3aHHUMAJINCh COBEpPIICH-
CTBOBAaHWEM METOJIOB JNArHOCTHKM WH(EKINOHHONH aHEMHUH JIOIIAJCH M MEpONpPUSITHH IO
60ppOe ¢ Her. OcHOBaHHBIM HcromHuTeneM 3Toi Tembl 06T B.K Kpacos. B 1938 roxy nox
€ro PyKOBOJCTBOM M HEMOCPEACTBEHHOM y4acTun Obuth o310posieHsl o MHAH nBa paiiona.
B 1940 roay ob6nacTh MpakTHYECKH CTAHOBUTCS CBOOOIHOM OT 3Toro 3aboseBanus. OqHAKO B
BOCHHBIE U TIEPBBIE MTOCIEBOCHHBIC I'O/IbI 3a00JIEBaHNE BHOBB MOJYYMIIO IIMPOKOE PACIPOCTpa-
Henue. B 1949 r. uccnenosanus no n3zyuenuto MHAH Bo3o6HOBMIMCH, HO B 1950 1. OHU TIpe-
KpPaTHJIUCh B CBSI3U CO CMEPTHIO MCTIOTHUTEIS M HAYaBIINMCS CIaI0OM 3a00€BaeMOCTH.

Bpyuenne3 kpymHOTo poraToro CKOTa BIIEpBBIE yCTaHOBJIEH B obmactu B 1930 roxy. Hayu-
HBIA coTpyaHuK cTaHimuu A. 1. KoHOBajoOB mepBeIM B permoHe Hadal MPOBOIUTH paboTy Imo
03/I0POBJICHHUIO XO3SHCTB OT 3TOH Oosie3Hn. O3/10pOBIEHHE OH MTPOBOAMI ABYMSI MYTSIMHU: T10-
CTETICHHBIM YAAJICHHEM M3 CTaaa OpyleUIe3HbIX KOPOB MM OJHOMOMEHTHON 3aMEHOH KOpOB
Bcero craga. B pesynbrare storo emy B 1937 r. nepeiM B CCCP ynanochk 0310pOBUTH OT
Opyuesuieza XoJIMOTrOpcKHid pailoH. DTo pabdoTa MOoTydnIia BHICOKYIO OLIEHKY Hay4YHBIX U MPaK-
TUYECKUX PaOOTHUKOB M JIEMOHCTPUPOBANACH B IIHPOKOM IOKa3e Ha CENbCKOXO3SHCTBEHHON
BbICTaBKE B MOCKBe.

B 1938 roxy B cTaHIuM Havanuch pabOTHI MO0 U3YUCHUIO MMMYHHUTETa U CAMOBBI3ZIOPOBIIC-
Hust ipu Opynemese. Crapmmidi HaydHbIH coTpyHUK A.A. TpOHHH N0 peKOMEHJANH MPo-
¢deccopa C.M1. MypomiieBa npurotoBui GpopMOIBAKIMHY TPOTHB Opyuemiesa. OH MpoBepui
ee 0e3BPEHOCTD, CIEIU(PUIHOCTh, IMMYHOTEHHOCTh CHaYasa Ha Ja0OpaTOPHBIX JKUBOTHBIX, &
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3aTeM U Ha KpPyIHOM poraToMm ckote. BoiiHa momerianga npoBepke BaKI[MHBI B IPOU3BOCTBEH-
HBIX YCIOBUSX. JTa paboTa OblIa MPoBeJIeHa B TOCIEBOCHHBIE TOJIBI.

C 1946 roma A.V1. KoHOBaJIOB IIPOBOIMII UCTIBITAHUS BAaKIIUHBI U3 mTamMMa 19. Dol Bakiu-
HOW MPHUBHBAJICS JHIIH MONOAHAK. B 1946 r. Oputo mpuButo 4413 tensar u B 1947 r. - 2314.
BraromosrydHbie OTENBI MIPUBUTHIX TEJIOK, OTCYTCTBUE BCIBIIICK Opyremte3a B 1948-1949 ro-
JlaX CBHJCTEIHCTBOBATH 00 A((EKTUBHOCTH BaKIMHEL. B 1952 romy WTOTH MCTIBITaHUS Bak-
nuHbI U3 WT. 19 paccmarpuBany Ha TexHHueckoM coBete MCX CCCP. Ha ocHoBanuu uccie-
nosaunii BUOB, THKH, Bosoronckoit u ['OpbKOBCKOH ONBITHBIX CTAHIWI OBIIO MPUHSTO
pelIeHne 0 BHEAPEHHUH €€ B IIPAKTUKY.

Boubiryro paboTy 1o COBEPIICHCTBOBAHUIO AMArHOCTHKK Opyneiiesa mposen A.A. Kyapsi-
koB. On BMecTe ¢ M.H Kynpunkoii pazpabatbiBag METOBI JIeYeHUS 3TON Oone3Hu. bmaro-
Japsi HACTOMYMBON ¥ LIEIEYCTPEMIICHHON paboTe COTPYAHUKOB CTAHIINH, ITHPOKOMY BHEIpE-
HUIO BaKIIUHEI 13 mT. 19 Hamma o6macts B 1975 romy OblIa 0310pOBIIEHA OT OpyIIeIuie3a.

W3yueHne renbMHHTO30B y JKMBOTHBIX M M3BICKAHWE PAIIMOHAIBHBIX METOJIOB OOPHOBI €
HUMH{ HAYaJIMCh B JIOBOCHHBIE TO/IbI, HO B CBSI3M C YXOJIOM COTPYJHUKOB Ha (DPOHT ITH HCCIIe-
JOBaHMs npekpaTHianck. B 1950 roqy B obmactu nepedoseno daciuone3oM 64 THICSYN OBEIl U
7 THICSY TOJIOB KPYITHOI'O POTaTOTO CKOTA, U3 KOTOPHIX 3,6 1 0,7 THICSYM COOTBETCTBEHHO Ia-
so. Jluktnokayie3om nepebosieno 70,0 Teicsu oBen U 56,9 THICSY TOJOB KPYMHOTO POTaToOro
CKOTa, U3 KOTOpBIX 4,0 % mamm.

YunuTeIBasg BHIIEU3NIOKEHHOE, B 1952 rony Hay4Hblil coTpynHuk cranimu B.B. Boponnna
HayaJla NCCIIeI0BaHMS 0 pa3pabOTKe MEPONPHUATHI 10 0310POBJIECHHUIO XO3SHCTB OT 3THX 3a-
OoneBannii. B mocnenyromme roapl Mo 3TOHW TeMaTHKe paboTany KaHAWAATHl BETEPHHAPHBIX
Hayk [".A. Korenprukos, JI.C. lllenenes, FO.C. Yuctskos, A.Il. 'opOyHoB. barogapst ux uc-
cienoBaHusM ¢ 1957 roga KIMHUYECKOTO NPOSBICHUS (aciposie3a B 001acT He HaOIoaaeT-
¢4, a K Havairy 70 ToioB ylanoch CHU3UTh Te€IbMUHTOHOCUTENHCTBO A0 1,4 %. B 1974 rony
HCCIIEOBAHUS IO 3TON TeMaTHKe OBLIM MPEKPAIEHBI.

@DyHIaMeHTaIbHbIE UCCIEI0BAHNUS 110 JINCTEPUO3Y CEIbCKOXO03IHCTBEHHBIX KUBOTHBIX MPO-
BeNa KaHAWAAT BeTepuHapHbIX HayKk M.H Kympunikas mox pykoBoACcTBOM JOKTOpa OHONIOTH-
yecknx Hayk B.B. CimBko. OHN U3Y4YMIIM pacnpoCTpaHEHUE U KIMHUYECKOE MPOSIBICHUE ATON
00JIC3HN Y PA3INYHBIX BUJIOB CEITLCKOXO3SMCTBEHHBIX )KUBOTHBIX. [IepBbIMU B Halell cTpane
pa3paboTann MEeTO/bl IMarHOCTUKH, CIEIM(UUECKOTo JIeYeHHs 1 TPO(UIAKTHKH JINCTEpHO3a.
Pa3paboTanHas ¥MHU MTPOTHBOJIMCTEPHO3HAsT BaKIIMHA Ha MPOTSHKEHUH HECKOJIBKHX JIET HIMPO-
KO TIPUMEHSAJIACh B PA3TUYHBIX PETHOHAX HAIICH CTPAHBI.

TyGepkyne3 KpymHOTO pOraToro ckoTa peructpupoBaiics B Bororoackoii rydepunn ¢ 1895
roga. B 1913 roxy ObuT 3aperucTprpoOBaH MEPBHIN Cirydail 3a00eBaHUs TyOCpPKyJIe30M CBH-
Hell. MccnenoBanus mo M3ydeHHIo TyOepKylieza Hadanuch B craHmmd B 1949 roxy. Ilo stoit
Teme B pasnnunble ros! padoranu B.K. Kpacos, I'.A. Koznosckuii, B.J. Ky3un, JI.K. Cemuna,
10.A. BoeBoauHa.

Hupexrop cranuuu A.J. Ky3un (1962-1988 rr.) nepBblil ycTaHOBHII, 4TO TyOepKyJie3 Kpy-
HOT'O POTaToOro CKOTa MOXKET MPOTEKAaTh CKPBITHO B BUE TaK HA3BIBAEMOT'O JIATEHTHOT'O MHK-
pobusmay (rareHTHOM MHBEKIUH). B 3THX cilydasx He yaaeTcss OOHAPYKUTh Y TOJIOKUTEIBLHO
pearupyromux Ha TyOepKyJIMH XMBOTHBIX CIEHU(DUIECKUX TyOepKyJIEe3HBIX M3MEHEHHH BO
BHYTPEHHHX OPraHax M TKaHsX, YTO BBI3BIBACT OONBIINE TPYJHOCTH MPU MOCTAHOBKE THATHO-
3a.

OH u3y4HII 3TO SIBJIEHHE, BBISICHUII YCIIOBUS €r0 BO3HHKHOBEHHS, CIIOCOOBI pacrio3HaBaHUs
U 3Ha4YCHHUE JIATEHTHOI'O MUKpOOM3Ma B JMU300THYECKOM IIpolecce. YCTAaHOBHI NEPUOIHY-
HOCTb TIPOSIBIICHHS STIM300THH TyOEpKyJie3a, BCKPbIJI HOBBIE ITyTH PacIpOCTPaHEHUH BO30Y U~
tenst 6one3Hu. C yuyeToM MOJy4eHHBIX JAaHHBIX BHEC KOPPEKTHBBI B IPOTHBOTYOEPKYIIE3HbIE
Meporpusitisi. DPPEeKTUBHOCTD MX JI0Ka3aHa TeM, 4To ¢ 1983 roaa obsacts OiaromnonyyHa mno
TyOepKyJsie3y KpyImHOTO pOraToro CKoTa.

JLK. CemuHa moa pyKOBOJACTBOM IOKTOpa BeTepuHapHBIX Hayk A. U. KyswHa m3yumma

12



Mex0yHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 2023 e.

0COOEHHOCTH TIPOSIBIICHUS M IPUYMHBI BOZHUKHOBEHUsI HECTIEU(PHUIECKUX peakluii Ha Tyoep-
kynuH. Paspabotana cxema muddepeHInanbHON IMArHOCTUKKA TyOepKyJie3a, alIeprHIecKix
HCCIIeIOBaHUN Ha TyOepKyJie3 B OJ1aromoiryqyHoi 30HE ¥ C OTPaHUYEHHBIM PaclpOCTPaHEHUEM
sToit mHpeknnu. MccnenoBanus B 3ToM HanpasieHud npononkmia FO.A. BoeBonuna.

C 1965 roga B cTaHIIMU DPOBOIATCS UCCIIEA0BAHUS 10 JICHKO3y KPYITHOIO POraToro CKOTA.
UccnenoBanusimu 1o stomy Borpocy 3anuManuch AWM. Kyzun, M.B. Ileuepckas, T.B. Llleko-
TypoBa, C.B. Tumomna, A.I1. 'opOyHOB.

M.B. Ileuepckast mepBasi B 00J1aCT OCBOMJIA CEPOJIOTHYECKUI METO TMarHOCTUKH JIeiKo3a
(PU). B 1982 roay c paspermienus I maBHOro ynpapieHHs BeTepuHaApuud MHUHUCTEPCTBA CENlb-
ckoro xo3siictBa PCOCP mnoj ee pyKOBOJCTBOM HAyaTo O3I0POBJICHUE IMATH XO3SIHCTB C HC-
MI0JTb30BAaHUEM CEPOJIOTHYECKOTO METO/1a IUATHOCTHKH JielKko3a. B ocHOBY 03710poBIIeHHS ObI-
JIO TIOJIOKEHO DPAa3[eNIieHHe CTaja Ha IBE TPYIMIBL CEPONO3UTHBHYIO M CEPOHETAaTUBHYIO, HX
paszienbHOe COoZlepXKaHUE 1 TOCTEICHHAs 3aMEeHa )KMBOTHBIX MEPBON TPYIMITBI KUBOTHBIMH W3
BTOPOH TPYIIIBL.

OnpIT Hameil 06JacTH MO 03JOPOBJICHHUIO XO3SHCTB OT JieliKo3a ObII YUTEeH NpH pa3padoTke
nHCTpyKIMu 1984 rona, B KOTOPO# 3aKOHOJATENBHO OBUIO 3aKPEIUICHO pa3/ieieHHe CTaja Ha
JBe rpynmbl. Taxke ObLIO J0Ka3aHO, YTO UCCIEOBAHHE MOJIOJIHSIKA KPYITHOTO POraToro CKoTa
4yepe3 TpH Mecslia, a He uepe3 MIeCTh, KaK NpeiarajJoch B MHHCTPYKIMH, TI03BOJISIET COKPATUTh
MH(UIIMPOBAHHOCTH TEJIOK CITyYHOT'O BO3pacTa B /[Ba pasa.

[ocnenyromue wuccnenoBanus T.B. Illexoryposoit, C.B. Tumommnoii, A.Il. Ky3nemnosa
TIO3BOJIMIIN Pa3paboTaTh 4 CXEMbI 037I0POBIICHHUS XO3SHMCTB OT Jiekko3a. braronaps nx BHeape-
Huto 3a nepuox ¢ 1990 mo 2007 roasr 0370pOBICHO OT Jieiko3a 390 HeOIaromoryJyHbIX MyHK-
TOB. 3a YCIIEIIHOE O3JI0pPOBJICHHE XO3SCTB 00JIaCTH OT JIEHKO3a JiBa COTPYAHHMKA CTaHIIUH:
M.B. Ileuepckas u T.B. IllexorypoBa B 2001 roay cranu JiaypeaTaMu rocyAapCTBEHHOM mpe-
Mun Bosoroickoii 061acTy 1o HayKe U TEXHUKE.

Bomnoroackas HUBC onna m3 mepBhIX Hayaja MCCIIEJIOBAHUS 10 CHEHUPHUIECKON mpodu-
makTuke Jeiko3a. B 1999-2000 romax m3ydanach 3¢ (eKTUBHOCTh KUBOW PEKOMOWHAHTHON
BaKIMHBI, W3TOTOBJIEHHOW B J1a0OpaTOpuy BHPYCOJIOTHH MOCKOBCKOTO TOCYJapCTBEHHOTO
YHHBEpCUTETa MPUKIAAHON OnorexHomoruu. OHAKO MMPOBEICHHBIC HCCIIEIOBAHMS MOKA3aIN,
YTO OHA HE 00ECIEYNBACT 3AIIUTY KUBOTHBIX OT HH(UIIMPOBAHUS BUPYCOM JIEHKO3a.

CoBmecTHO ¢ corpyanukamu BUOB 6buta orpadorana I11[P-nmuarnoctrka seiikosa ¢ ChiBo-
POTKOW KPOBH KOPOB B XO3SIHICTBaX C €JMHUYHBIMH CIy4asMH BBIACICHHS CEPONO3UTHBHBIX
JKMBOTHBIX. B pe3yabTaTe MNMpPOBEACHHBIX I/ICCHe}IOBaHI/Iﬁ BBIACJICHO M 3apCTUCTPUPOBAHO B
MexnynaponHoit 6a3e mannbix GenBank NCBI (JN695878 — JN695882) msre mocnenosa-
TeIbHOCTEH MomHOpa3MepHoro reHa env n3onsatoB BJI KPC u3 Bonorozackoit obmacty.

[TpOMBITIIIEHHBIH CTTOCO0 TMOTyYeHHSI MOJIOKA OCTPO BBIIBUHYI MpoOieMy OOpsOBI ¢ MacTH-
TaMH KOpOB. DToMy Borpocy Obin mocssimiensl uccnenoBanust T.K. IerpaueBoit u A.K. Ka-
pare3a (¢ 1965 mo 1985 rr.). Ha ocHOBaHUM 3TUX MCCJICIOBAHUI OHHU MPHUIILTU K BBIBOILY, YTO
B NMpoHIaKTHKE 3a00IeBaHNI BBIMEHH Y KOPOB OOJIbIIIOE 3HAYCHNE UMEET HE TOJIBKO paHHee
BBISIBJICHUE U JIeUeHHE CYOKJIMHUYECKHX MAaCTUTOB, HO U CBOEBPEMEHHOE yCTpaHeHUE (DyHKIIHU-
OHAJIBHBIX paCCTpOﬁCTB MOJIOYHOM KEJIE3bI, KaK MPECABECTHUKOB BOCHAJIMTEILHBIX ITPOLECCOB
B HEll.

C nepeBosoM KMBOTHOBOJICTBA HA MPOMBIIIJICHHYIO OCHOBY HAHOOJIBIIYIO aKTHBHOCTH TIPH-
oOpera mpoOiema Ooste3Heit MonoaHsIKa. JiIs penreHust 5Toro Bonpoca TpedOBaJICS KOMIUICKC-
HBIH MOJIX0J1, TOTOMY JIUIsl IPOBECHUS NCCIIEIOBAHUN OBIIIM NMPUBJICUYCHBI HAYYHBIE COTPYII-
HUKH JIBYX Jlaboparopwuii: naboparopun 6osiezneid monoansika — A.Il. 'opOyHos, B.B. Macan-
ckas, 3.H. Moporuna, B.H. Makaposa, no3nnee — M1.H. Cumanosa, O.b. baneesa, M.B. Kopto-
KHMHA; 300TUTHEHB! U BeTepUHApHOH canutapun — E.A. Mapunun, T.A. Cmonuna, T.B. Bopo-
mtoBa, nozanee — JI.K. Cemuna, E.A. Peikakuna, H.H. ABayesckast.

B pesymprate wuccnemoBanmii 3.H. MopormHa BBIACHWIIA ATHOJOTHIO JKEITYZOYHO-
KHIIEYHBIX OOJNE3HEH TensT, pa3padoTaia 1 BHEAPWIIA PA3INIHBIE CXEMBI JIEICHUSI 1 MEPOTIPH-
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STHH 10 UX MPOPHUIAKTHKE, KOTOPbIE 00J1a1aMK BEICOKOH AP ()EKTUBHOCTHIO Ha PErHOHAIBHOM
YPOBHe.

Uccnenosanmsavu B.B. Macanckoit (1977-2000 rr.) 65U10 YCTaHOBIIEHO, YTO JKETYIOYHO-
KHIIIEYHbIE 00JIE3HN HOBOPOXKACHHBIX TIOPOCST BBI3BIBAIOTCS TATOT€HHOM KUIIEYHON TTaT0YKOH
WM OHHM HOCSIT TTOJIM3THOJIOTHYECKUI XapakTep, KOTr/la B X BO3ZHUKHOBEHUH y4YacTBYIOT pas-
JIMYHBIE BUPYCHI, OAKTEPHN U APYIHe MUKPOOPTaHU3MBL. [t MpoHIakTHKy KOJIHOaKTepro3a
MOpoCsT el pa3paboTaHa M BHEApPEHa B MPAKTHKY BaKIMHA, IPUTOTOBJIEHHAs W3 MECTHBIX
IITAMMOB KHIIEYHOHM MaJOYKH. YKa3zaHHAs BaKIMHA NMPUMEHSIACh Ha CBUHOBOIYECKOM KOM-
wiekce «botoBo» B 1980-1992 romax. B mpouecce padorsl B.B. Macanckast B coaBTOpCTBe
MOJTy4MJia TIATeHT Ha M300peTeHue «DIIePUXUO3HBIH aHATOKCHH, CIIOCOO €ro TOJIyYeHUsS W
croco® aKTUBHOW MPO(MUIAKTUKHA OTEYHOH OOJE3HM IMOPOCAT-OTHhEMBINIei». Ee paboTel mo
MIPO(QUIAKTUKE KETyLOUHO-KHUIIETHBIX OO0NE3HEH MOPOCAT BHI3BIBAIN MHTEPEC BETEPUHAPHBIX
paboTHHUKOB Apyrux obmnacteit. [To MX HMpHUrIanIeHNIo OHa BbIe3Kajla B XO3IHCTBA PECIYOINKH
Komn, Koctpomekoit, CBeputoBckoii, SIpocnaBckoii odmacTel Al BBIICHEHHS MPUYUH MAcCo-
BBIX 3a00J1€BaHUH TIOPOCAT M Pa3padOTKe MPOPHUIAKTUIECKIX MEPOIPHATHH MO MX JIMKBHJIA-
LML

A.I1. TopOyHOB yCTaHOBHJI 3THOJIOTHYECKYIO CTPYKTYPY PECIMPATOPHBIX OOJIEe3HEH TelsT,
pa3paboTtan cxeMbl CrelupUUecKuX MpoPUIAKTHICCKUX 00padboTok. [l jeueHus u npodu-
JIAKTUKU PECTIMPATOPHBIX OOJE3HEH TeNAT MPEUIoKUII HUCIIOIb30BaTh JIEKAPCTBEHHBIE TIpETIa-
patel B Buze a3pozoiiei. OH yCTaHOBWIJI 3aBHCHUMOCTh MEKAY MHKPOOHOW 3arps3HEHHOCTHIO
BO3/1yXa NMPOQHUIAKTOPUEB W 3a00JIEBAEMOCTBIO TEJAT. [yl CHIKEHUS BIMSIHUSL MUKPOOHOTO
(haxTOpa MCHBITAT PA3TMIHbIE CIIOCOOB! CAHAIINH ITPOPHUIAKTOPHEB.

JLK. Cemuna, T.B. BopormmioBa BBISIBUIN BIHSHHE YCIOBHO-IIATOT€HHOW MUKPO]IIOPEI Ha
HEKOTOpbIE MOKa3aTesH, XapaKTepHU3YIOIe eCTEeCTBEHHYIO PE3UCTEHTHOCTD TelsT. Pa3pabora-
JIN METO I/IHI[CKCHOI‘/II OIICHKU PE3UCTCHTHOCTU TCJIAT, CIoco0 BBISBIICHUS CTPECCOBBIX COCTOA-
HUU y )KUBOTHBIX.

E.A. Mapunns, T.A. Cmomuna, T.I'. Bopommiosa pa3pa®oTanyu peKOMEHIAINH 110 TUTHEHE
COJIEp)KaHMsI CyXOCTOWHBIX KOPOB M BBIPAIIUBAHUIO HOBOPOKAECHHBIX TEJAT, 0 PEKOHCTPYK-
UM >KUBOTHOBOJYECKHX TTOMEIICHUH. AKTYyallbHOCTh W HaydHas HOBM3HA HCCIIEIOBAaHHMH IO
00JIe3HSIM MOJIO/IHSIKA TTOJITBEPIKACHA IBYMSI aBTOPCKUMH CBUIETEIILCTBAMU Ha N300pETEHHE U
SITHIO TATEHTAMH.

[Tomumo BbInosTHEHUST ocHOBHBIX HUP Hay4yHbIe COTpYTHUKN CTaHIIMU TPOBOJMIN HAYYHO-
HccIeI0BaTeNbCKre paboThl 110 JOTOBOPaM ¢ XO3siiicTBaMu 00JacTi U JlenapraMeHTOM Cellb-
ckoro xossiictBa Bojoronckoi obnactu 1mo Bompocam pa3pabOTKM U COBEPIIECHCTBOBAHHIO
MEPOTIPUATHH T10 JICYSHUIO U TPO(IIIAKTHKE O0JIE3HEN CENbCKOX03IHCTBEHHBIX KHBOTHBIX.

JlabopaHThI-HUCCIE0BATENN CTAHIINH 3aHUMAJIHICh MTPOM3BOACTBOM U peann3aineil Berepu-
HapHBIX MPENapaToB IO 3asBKaM CIEINAINCTOB CEILCKOXO3SMHCTBEHHBIX MPEANPUATHI 001a-
CTH, B TOM YHCJIe OMOCTUMYJIbIMHA, OMOTETpaHopa, Je3napkaMa, CeJICHUTa HaTPUsl, CINICHUBU-
Ta, CBIBOPOTKH KPOBH, aMOMOJIa, TKAHEBOW BaKIMHBI, UXTHOTIIIOKOBHUTA, KaM()OPHOH CHIBOPOT-
KM, MaCTUBUTA, OM(HI00aKTeprHa, PACTBOPOB HOBOKaMHA U (PM3HOJIOTMYECKOT0 PacTBOpa.

BelinosHeHHe TOTOBOPOB M MPOU3BOJICTBO YKa3aHHbBIX BBIIIE MPENaparoB mo3Boimio B 90-e
TOZbl CTAOMIN3MPOBATh (PUHAHCOBOE COCTOSIHUE OPTaHU3allMM W COXPAHUTH TEM CaMbIM KOJI-
JIEKTHB B TTOJTHOM COCTABE.

Ha npotsxenuu Beelt cBoelt aearensnoctu HBC noanep:xuBaeT TeCHYIO CBA3b C MPAKTH-
YECKUMH BETEPUHAPHBIMU crienuaniuctaMu. Hay4Hsle nccieioBanus COTPYAHUKH MTPOBOJAT B
YKMBOTHOBO/IYECKUX XO3SIMCTBAaxX, B PE3yJbTaTe TOr0 OOJbIIas 4acTh HAayYHBIX Pa3pabOTOK
BHEJIPSIETCS B IPAKTUKY.

OCHOBHBIMH HaNPaBJICHUSAMH HAyYHO-HCCIIEOBATEIBCKON JIeATENPHOCTH Bomoroackoi
HUBC saBnsnuce:

- CoBepIIeHCTBOBaHHE METO/IOB TUATHOCTUKU M MEPOIPHUATHS 10 00ph0e ¢ MH(EKITNOHHON
anemuu jomaneit (1933-1950 rogsr);
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- Pa3paboTka METOIOB THATHOCTUKH, CIICIIU(PHUSCKOTO JICUCHHS U POPHUIAKTHKH OpyIie-
Je3a KpymHoro poratoro ckota (1934 - 1975 roapn);

- Pa3paboTka MeponpusTHii o 60pb0e ¢ TeIPMUHTO3aMHU CEITBCKOXO03STMCTBEHHBIX YKUBOT-
HbIX (1940 — 1974 roaw);

- VzyueHne mpu4MH BO3HUKHOBEHHS, pa3pabOTKa Mep JIeUeHHs M NMPOQHIAKTUKH OpOH-
xormHeBMOHNH y oBell (1946 — 1955, 1976 — 1980 roner);

- Pa3paboTrka u BHeIpeHHE METOJOB MPOQHIAKTUKU U JICUeHHs] OOJIE3HEH, BHI3BIBAIOLINX
Oecrutoaue KpynHoro poraroro ckota (1949 — 1991 roaer);

- N3yueHue OenOMBIIEYHON OOJIE3HU CENBLCKOXO3SHCTBEHHBIX JKMBOTHBIX (1958 — 1962
TOJIbI);

- Bydyenne m pa3paboTka MEpONPHATUH 1O MPOPHUIAKTHKE W JCUYCHHIO aTPOPHIECKOrO
punnta ceurei (1959 — 1964 roaw);

- Wzyuenwne, pa3paboTka METOIOB AMArHOCTUKH, JIEUCHUS W MPO(MIAKTUKH JIHCTEPHO3a
(1954 — 1960 roner);

- CoBepILICHCTBOBAaHHE MEPOINPHATHH 10 00Opb0e ¢ TyOepKyJIe30M CellbCKOX03SHCTBEHHBIX
JKUBOTHBIX U MTUIHI (1949 — 1995 romsi);

- M3ydenue u pa3paboTka MepOnpHUsITHH 1O OOpHOE ¢ JEWKO30M KPYITHOTO pOraTtoro CKorta
(1965 — 2005 ronsr);

- HccrnenoBanus 1o TUTHEHE COMACPKAaHUSA KOPOB W HOBOPOKACHHBIX TeyT (1975 — 2005
TOJIBI);

- N3yuenue, pa3paboTKa METOJOB JICUCHUSI U TPODUIAKTHKN 3a00I€BaHII MOJIOYHOM Ke-
ne3s1 y KopoB (1965 — 1980, 2006 — 2019 romsrn);

- M3yuenwue, pazpaboTka MEPOIPHUSITHI 110 JICUEHHIO U MPOQHIAKTHKN O0JIe3HEH MOJIOIHS-
Ka CeJIbCKOXO03SICTBEHHBIX KUBOTHBIX (C 1954 rona u o HACTOsIIIee BpeMsi).

[Mocne peopranmzanuun HVUBC corpynaukamu ¢unmrana Obuia npooirKeHa padoTa 1o cie-
AYIOUIMM HaIllpaBJICHUAM!

- Mzyuenmne 0coOEHHOCTEH MPOSBICHUS SMU300THYECKOTO TPOIIEcca MPH JIEHK03e KPYITHO-
TO POraToro CKOTAa ¥ MOHHUTOPHHT 3MH300THYECKOTO COCTOSHHS X035icTB Bomoroackoit ooma-
CTU 1O JIEHKO3Y.

PemenreM BOIIPOCOB IO JIMKBUJAAIMHU JIEHKO3a2 KPYIHOTO POTraToro CKOTa MPOIOJIKHIN
3anuMathes 10 2015 r. corpyanuku dunmana C.B. Tumommna, O.b. bajeesa.

YcoBepieHCTBOBaHHASI HCIIOJIHUTEISIMU CUCTEMa MEPOITPUSITHH 110 TPOQHIAKTUKE U OOpb-
0e ¢ JIeIIK030M KPYIHOI'0 pOraToro CKoTa, NpUMeHsieMasi 1Py 0370pOBJICHUH X03s1iicTB Boo-
TOJICKOW 00J1aCTH, MO3BOJIMIIA COKPATHTh KOJMYECTBO HEOIAromoIyuHsix myHKTOB ¢ 470 (1990
r.) 1o 1 (2012 r.), KOMMYECTBO reMaTOJOTHYECKH OONBHBIX JKMBOTHBIX ¢ 4123 10 6 TOJIOB U
KOJIMYECTBO CEPOTIO3UTHBHBIX KUBOTHBIX COOTBETCTBEHHO C 41,6 ThIC. M0 204 ronoB. B 2015
T. B 00J1acTi OBIIM CHATBI OTPAHWYEHHS C TTOCIIETHET0 HEOIaronoayYHoro 1o JICHKO3y MyHKTa,
MIPOIICHT BBIJICJICHHBIX BUPYCOHOCUTENEH B cpesHeM o obsact cocrasui 0,014%.

IIpuopuTeT U OPUTHHANIBHOCTH JAHHOM CUCTEMbI 3allUIEHbI JAByMs nateHTamu PO (Ne
2264628 u Ne 2268589) u muccepranmonHoii paboroir C.B. TumommHOM, a Takxke psaoM
Hay4HBIX MyOJIMKanui U goropopamu ¢ JlemapraMeHTOM cenbckoro xo3stiictBa Bosoroackoii
oOmacTu.

- M3y4enune racTpo3HTEPUTOB MOJIOJHAKA CEIbCKOXO03HCTBEHHBIX KMBOTHBIX Pa3NIHOMN
stronoruu. Onpenenenne 3pdekTHBHOCTH crnennprIecKoi MPOPHUIAKTUKH MTPH HKEITyI0YHO-
KHIICYHBIX 3200JIEBAaHMSIX MOJIOJTHSIKA KPYITHOTO POTaTOro CKOTA.

W3yueHnem 3THONOTHH, Pa3pabOTKON CHUCTEMbI MEPONPHSTUH MO0 NMPO(UIAKTHKE  KEIry-
JIOYHO-KHUIIIEYHBIX 3a00JICBaHUSIX MOJIOJHSKA KPYITHOTO POraToro CKOTa MpPOJODKUIN 3aHU-
MaThCst coTpyaHuku ¢unuana B.H. Makaposa, I.H. Cumanosa, O.b. baneera, M.B. Koproku-
Ha.

ITo pesymbTaTaM TPOBEAEHHBIX HCCIECIOBAHMH HCHOIHUTEISIMH YCTAHOBJIEHA BEAYIIYIO
PO MH(PEKIMOHHOTO (DAKTOPa B BOSHUKHOBEHNUH TACTPOIHTEPUTOB TEILIT. B OakTepHanbHbIX
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acconpanusx orMeueHbl Takue coueranuss kak E.Colit+Streptococcus (26,4 %), Clostridi-
um+Streptococcus (36,8 %), Pseudomonas+ Clostridium+Streptococcus (36,8 %).

Meronom IILP B maTepuaie, MOJy4eHHOM OT TEJAT, BBIIEIEHBI U30JIATHl BUPYCa, KOTOPBIE
Ha OCHOBaHMHU JAHHBIX CPABHUTENBHOTO aHAIM3a YaCTHYHO pacmn(pOBAHHBIX IOCIEIOBA-
TEJFHOCTEH T€HOB M (DMIIOTEHETHYECKOTo aHaIM3a ObUTH HASHTH(UIMPOBAHbI KaK anbgarep-
MIECBUPYC KPYITHOTO POTaToro CKOTa THMa 5.

[To pe3ynbTaTamM MCTBITAaHHS BaKIMHBI IPOTHB POTa— KOPOHABUPYCHOTO SHTEPHUTA M JIIIe-
puxuosza (npousBoncteo ®PI'BHY BUOB) corpyaHukamu MmojydeH MMMYHHBIH OTBET Ha ee
BBE/ICHUE Y BCEX JKUBOTHBIX ONBITHBIX TpyMIl. JloKka3aHo, 4TO BakIMHA 00JIaIaeT JOCTATOYHOM
AHTUI€HHOM aKTUBHOCTBHIO U MOXKET MIPUMEHATHCA B )KUBOTHOBOJCTBC KaK CHOCO6 CHCHI/I(I)I/I‘IC-
CKOM TPO(MIIAKTUKH 7KEITy JOYHO-KUIIEYHBIX O0JIE3HENH MOJIOTHAKA.

- l3yuyeHme 3THOJOTHMYECKON CTPYKTYpHI MACTUTa B X03siicTBaXx Bomoronckoil oGmacT.
Pa3paboTka HOBBIX METO/10B MPO(MITAKTUKN HH(PEKIIMOHHOTO MacTUTa KOPOB.

MacTHuT y KOpoB 0 CHX HOpP OCTAaeTCsl CaMbIM PAacIpPOCTPAHEHHBIM 3a00JICBAaHUEM Ha MO-
J0YHBIX pepmax u komruiekcax odsactu. C 2006 r. Bo30OHOBHIM paboTy 1o mpodieme MacTu-
toB JL.K. Cemuna, T.I'. Bopommosa, 3.A. CkynsOuna, E.A. Peokakuna, H.H. AmyeBckas,
E.B. Pemu3osa.

VcnionHuTensiMi BBISIBJIGHO MacCOBOE IepeboieBaHne KOPOB MaCTHUTOM B 00CIIEIOBAHHBIX
XO03sHCTBaX. YCTaHOBIEHO, YTO CONYTCTBYIOIIMMH HPUYNHAMH BO3HHKHOBEHHUS MAacCCOBBIX
MacTUTOB Y KOPOB B 00CJI€IOBAHHBIX XO3SIHCTBAX ABISIFOTCS MEXaHUUYECKUE TTOBPEKACHHS CIIU-
3UCTOI COCKOB BHIMEHH B CBSI3M C TEXHMUYECKHMH HETIOJIQJIKAMH B MOJIOYHOM 00OpYIOBaHHH
(M3HOILIEHHAsI COCKOBAsI PE3UHA, HECTAOMIIbHAS PETYIIALUS YPOBHS BaKyyMa), a TaKkKe HapyIie-
HUSI TIPAaBHJI MAIIMHHOTO JOCHHMs (HEMOJHOE BBIAAWBAHME 3aJHUX JIOJel BBHIMEHH, XOJOCTOE
JIOEHHE, TIPOITYCK OYEPEJHOTO JJOSHHS, OTCYTCTBUE CPEJICTB sl 00pabOTKM BBIMEHH JI0 H T10-
cJie TOSHUsS U . ).

OmnpeneneHsl PUYHHBI BOSHUKHOBEHHS M PacpoCTpaHeHHs O00JIe3HU y KOPOB U MEPBOTE-
JIOK B 0OCIJIeIOBAaHHBIX X035 CTBaX. YCTAHOBJIEHBI OCHOBHBIE BO30YANTEIH MH(EKIMOHHOTO
MacTUTa, B TOM YHCJIE CTA(PMIOKOKKH (TATOTCHHBIE U YCIOBHO-TIATOTEHHBIE) M CTPETITOKOKKH
(43,9% wu 36,4% cootBercTBeHHO), dHTepodakTepun (10,6%), cMemannas MuKpodIopa
(9,1%).

Pe3ynbraTsl UcCnbITaHU, NMPOBEACHHBIX HCHONHUTENIMU B TedeHue 2014-2019 rr. B psage
x03s1icTB Bosoroickoii 061acT Ha KOpOBax M HETENSIX C UCIOJIB30BaHHEM acCOLMHPOBAHHON
BaKI[MHBI IPOTUB MAaCTHUTa KOPOB KOKKOBOMW 3THOJIOTUH «STpenToctady (M3roTOBJICHA U3 HHAK-
TUBHUPOBAHHBIX KYJIBTYP CTPENTOKOKKOB ceporpymmsl C (Streptococcuseqvisubsp. Zooepi-
demicus), ceporpymmer B (Streptococcusagalactiae), Staphylococcusaureus —coriacHO
«Crioco0y momydeHnsi BaKIMHBI TMPOTHB CTPENTOKOKKO3a M IacTepesie3a HyTpHil» (IaTeHT
2099083), mo3Bosmk ONpeaeauTs Hanbosee 3(QPEKTUBHYIO CXeMY BaKIWHAIUK )KUBOTHBIX H
paszpaborath «Crioco0 crierupuuecKoil MpoPHUIAKTUKHA MACTUTOB Y KOPOBY.

Ha ocHoBaHmu pe3ysbTaToB HCCleIOBaHUM, pazpadoTansl «Kommiiekc MeponpusaTHii 1o
CHIDKECHHIO 3200JIeBa€MOCTH KOPOB MAaCTHTOM M IMOJYYECHHIO MOJIOKa BHICOKOTO CAHUTAPHOTO
kadectBa» (Meroauueckue Hactasienus, 2010r.) u «Mertoandeckoe nocodue 1mo npoduiax-
THKE MacCOBBIX MACTHTOB Y KopoB» (2019 r.).

Kpome mepeuncieHHOro, B OpraHM3alid YCHENIHO MPOBOJUTCS paboOTa MO MOATOTOBKE
HayYYHBIX KaJpoB. 3a MEPHO/ CYIIECTBOBAHMS OPraHU3alWK COTPYIHUKAMHM 3allHIIcHa OJHA
JOKTOpCKast M 26 KaHIWAATCKUX AWMccepTanmid. B HacTosmiee Bpems nBa cotpynauka (M.H.
Cumanosa u H.H. ABayeBckasi) sIBISIFOTCSI COMCKATESIMHA YYCHOW CTETICHN KaHIU/1aTa BETEPH-
HapHBIX HAyK.

3a 90 ner padorst HUBC, no3nnee @unmnana BUDB, cotpynHukaMu 1o Ha3BaHHBIM BbIIIIE
HampaBJICHUAM OIyOnIuKoBaHO 6osee 600 HaydHBIX cTaTel B Pa3MUYHBIX M3MaHUAX. M3maHo 5
cOOpHUKOB padoT, 8§ MaTepHaoB KOHGEpEeHINH U 4 MOHOTpad .

[IpemmoskeHo Ui BHEAPEHUS B IPAKTHKY X03sHCTB Bomoroackoii obmactu m CeBepo-
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3anaanoro pernona P® 65 pazpaboTok u pekomeHaanui. [lomyueHo 2 aBTOPCKUX CBUIETENb-
CTBa Ha n300peTeHus, 12 naTeHToB.

Ha cerognsamuunii nens B mrare punmana 26 4eIoBeK, U3 HUX 9 HAyYHBIX COTPYTHHUKOB (B
1.4. 3 kagauaara Hayk). Hapsamy ¢ Berepanamu Cemunoii JI.K., Makaposoii B.H., banamuesoii
I'.A., Cxynsbunoii 3.A. ycriemHo Tpyaurest Monoaexs: Cumanosa 1.H., bageesa O.b., Kopro-
kuHa M.B., ABayesckas H.H., Pemuzosa E.B.

B Hacrosmee Bpems komnektuB Punuana coBMecTHO ¢ corpyaHuxkamu OI'BHY OHIL
BUOB PAH BbINONHSET HAyYHO-UCCIIEOBATENBCKYIO paboTy MO JIByM TeMaTHKaM Hay4HBIX
uccienoBanuii Ha 2022-2026 rr.: «BpIsIBICHHE KOPPEISALIUT MEKAY KYJIbTYPaaIbHBIME, MOP(hO-
JIOTHYECKUMH, OMOXUMHYECKUMH, CEPOJIOTHYECKUMH U MOJICKYJISIPHO-OMOJIOTHYECKUMU METO-
JlAMU MCCIIEI0OBAHUSI OaKTepuil U3 My3esl TUIIOBBIX KyJIbTYp M HOJIEBBIX IITAMMOB MUKOILTA3M)
1 «MOHHUTOPHHT PACHPOCTPAHEHHOCTH CMEIIAHHBIX JKEITyJOYHO-KUIIEYHBIX U PECTINPATOPHBIX
MH(EKINH KPYIHOTO POraToro CKoTa B Xo3siicTBax Bomoronckoit o0mactm.

[Tomumo BeimonHeHns wiaHoBeix HUP coTpyanuky ¢unmnana oka3pIBaloOT yCIyTH CETbCKO-
XO3SHCTBEHHBIM TIPEINPHATHSIM OOJACTH, B TOM YHCIE KOHCYJIbTAaTHBHO-METOAMYECKYIO I10-
MOIIb BETEPUHAPHBIM CHEIUAIUCTaM 110 BOIPOCAM:

- BBSICHEHHUE NTPUYHH, JICUSHNE U PO(UIIaKTHKA KETyT0UHO-KHIIEYHbBIX H PECITUPATOPHBIX
0oJie3Hel MOJIOJTHSIKA CeITbCKOXO03SIHCTBEHHBIX )KUBOTHBIX;

- BBISICHEHHME 3THOJIOTHH, JE€YEHHE W MPO(MIAKTHKA MAacCOBBIX MAcTHUTOB KOPOB B XO3sH-
ctBax Bomoronckoii, Spocnasckoii u Koctpomckoii o6macTei.

- BBUIBICHHWE MHKOILIA3M M3 OMOJOTMYECKOro Marephaia (BJIarajuinHasi clIu3b, HOCOBBIC
WCTEUEHHsT) KOPOB M TEJAT B X03sHCTBaX 00IacTH.

Takum o0pa3om, mpodeccHoHaNBHBINA KOJUICKTHB Bonoronckoro ¢uiuana GI'BHY OHI]
BU3B PAH criocoben ceroHs BBINOIHITH KOMIUIEKC 33714, IOCTABJICHHBIX MEpe]l HaMH To-
JIOBHBIM MHCTUTYTOM, U BOSHUKAIOUINX Y MPAKTHYECKUX BETCIEIUAINCTOB B PaMKaxX TEeMaTUKU
HaYYHBIX UCCJIEJOBAaHUN (uinana.

Konnextus aBropoB: Cemuna JI. K. — k. BeT. H., BeA. Hay4. coTp., Makaposa B.H. — k. BeT.
H., CT. Hay4. coTp., bameea O.b. — cT. Hay4. cotp., CumanoBa M.H. — 3aB. otaenom mo u3yde-
HUIO OOJIe3HEH )KNBOTHBIX MH(EKIIMOHHON 3THONOrNH, Koproknna M.B. — Hayu. cotp.
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PE®EPAT

Ha ceromgHAmHuil eHh MPOBEICHUE DKCIIEPHMEHTOB C yYaCTHEM KH-
BOTHBIX 3aTPYIHCHO 10 MPUYMHE TOPOTOBU3HBI, CIOXKHOCTH BOCIIPOH3-
BOJIMMOCTH, a TaK)Ke dTHYECKUMH HOPMaMH COBPEMEHHOTO OOIIECTBa.
Konnernmust 3R, pa3paboranHas B MPONLIOM CTOJETHUHU TOOMIPSIET pas-
paboTKy ampTepHATHBHBIX TecT-cucTeM. Cpenn Mpoyux aabTepHATHB-
HBIX TECT-CHCTEM 0CO00€ MECTO 3aHMMAET JIMYMHKA OOJIBIION BOCKO-
Boi Mouyn. VMcronp3oBaHue JIMIUHOK O0JbIIol BockoBoit Monn (Galleria melonella) B kxaue-
CTBE TECT-CUCTEMBI JUIS OIPECIICHUS BHPYJICHTHBIX CBOWCTB MHKPOOPTAHH3MOB SIBIISICTCS
MIEPCIICKTUBHBIM HAIMIPABICHHEM U CO3/IaeT BO3MOXKHOCTH YJICIICBICHHS HCCiIenoBaHmit. OqHa-
KO, HE BO BCEX DKCIICPUMEHTAX HCCIIE0BATEIN MOIJIH 3apErHCTPHPOBATh OJJMHAKOBBIC MOITY-
JICTaJIbHBIC JI03bI JIJIsl BRIOPAHHBIX IITAMMOB MIPU cpaBHEHUH TecT-cucTeMbl Galleria melonella
U MJIeKoNUTaIKX. PaHee ObUIO MPOBENICHO MCCIEIOBAaHKE, I/I€ CPEIH MPOUYETO ONPEACTHIN
MOJYJCTAIbHBIC J03bl HEKOTOPBIX INTAMMOB IIPpU HCIIOJB30BAHUU TECT-CUCTEMbI Galleria
melonella. Ilexpro qanHOTO MCCIETOBaHUS OBUTO CPAaBHUTH MOYJIETANBHBIC O3Bl BRIOPAHHBIX
mrraMMoB TIpH BBeZeHnH ux G. mellonella u mprmmam. J{7s mpoBeneHMs SKCIIEPIMEHTA )KUBOT-
HBIM BHYTPHOPIOIINHHO BBOJWIN CYCIIEH3MM J3TalOHHBIX mrammoB Escherichia coli ATCC
25922 (BKIIM B — 8076), Staphylococcus aureus ATCC 29213, Streptococcus pneumoniae
ATCC 6303 u xnuanveckux u3oisatoB Escherichia coli ENV 194, Staphylococcus aureus SA
0077 (MRSA), Streptococcus pneumoniae 1068 19 A. Tlocie 3apakeHHs 3a KUBOTHBIMHU
HaOJII01aK eXKEeIHEBHO Ha TPOTSHDKEHUU BCETro dKCIepruMeHTa. Bo BpeMst exeIHeBHOTO KIIMHU-
YEeCKOro HaOJIOACHUS BU3YaJlbHO OTMedanu (IPpU HAJIWYUM) KIMHUYECKHE MPU3HAKH, CBUIC-
TEJILCTBYIOIIME O PA3BUTHU UH(EKIIMOHHOTO MPOIECCa, a TAKKE PErHCTPUPOBAIN MACCy Tela.
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ITocne onpenenenunst LDS0 pe3ynbTaThl ObLITN COMOCTABIEHBI C MOJTYYSHHBIMH TaHHBIMU B 9KC-
MIEPUMEHTE C JIMYMHKAMHU OOJIBIION BOCKOBOW MOJIH. B pe3ynbpTaTe cpaBHEHMS MOTYJIeTalbHbIX
7103 BBIOpAaHHBIX IITAMMOB MOYKHO CIeNIaTh BBIBOJ 00 OTCYTCTBHH YETKOW KOPPEIALIUN MEKIY
JAHHBIMH, TIOJTY9€HHBIMH B IBYX SKCIIEPUMEHTAX.

BBEJIEHHE / INTRODUCTION

BupyneHTHOCTS — 3TO CTENEHb MaTOTCH-
HOCTH MHKPOOpPTaHW3Ma, (PEHOTHITHIECKOE
BEIpQKCHHE IMATOTCHHOTO TeHoThma. Bupy-
JICHTHOCTh YCTaHABJIMBACTCS B OCTPBIX IKC-
MEPUMEHTAaX C TIOCICAYIOUINM PacyeTOM
nonynetanbHoil 10361 (LDsg), crmocoOHOi
BbI3BaTh T'MOCJIb TOJOBUHBI HH(DHUIIUPOBAH-
HBIX >)KMBOTHBIX. IJ1 3TOM LieaM Yalle BCero
HCTOJIB3YIOT MBIIIEH U IPYTHe BUIbI, HATIPH-
Mep, MOPCKHAX CBHHOK W KPOJHUKOB. croms-
30BaHUC JKUBOTHBIX B JOKIMHHUYECKUX WC-
CJICJIOBAHUSAX — OJIHA M3 CIOXHCWIIINX JTH-
YECKUX TpoOJieM COBpeMEHHOro mupa. Bo-
IIPOC O COKPAILICHUH UCIIOIb30BaHUS MO3BO-
HOYHBIX JKMBOTHBIX BO3HHUK €I B MPOILIOM
cronetnu. B mectumecsateix romax 20 Beka
oputa chopmymmpoBana koHmemus 3R, Ha
OCHOBaHHWH KOTOPOH HAyYHOE COOOIIECTBO
OBUTO TIPU3BAHO 3aMCHSITH MJICKOITUTAFOIIUX
HA JKUBOTHBIX, HaXOJSIIUXCS HAa Oojiee HU3-
KX (DUIOTCHETHYCSCKUX YPOBHSIX, IPHU IPO-
BeJeHUH 3KcrepuMenToB [1, 2]. B HekoTo-
PBIX JKCIIEPUMEHTaX y)Ke celdac MO3BOHOY-
HBIC 3aMECHEHBI HACCKOMBIMH, B TOM YHCJIC H
JUYUHKOW Ooxbmiod BockoBoi Momu (G.
mellonella) [3, 4]. 1o cpaBHEHHUIO ¢ TpaIu-
[UOHHBIMU TECT-CHCTEMAaMHM, COCTOSIIIUMHU
OoJiblIel YacThIO M3 MieKonuTarommx, G.
mellonella nemesne, mpomie B yxoxe (Tak
Kak He TpeOyeT 0coOBIX yCIOBHU comepiKa-
HUS), @ KOPOTKas MPOIODKUTEITFHOCTD KH3-
HU JIeJIaeT UX HICATFHBIMHU TS BBICOKOIIPO-
M3BOAMTENIBHBIX HCCIeqoBaHui. CXOICTBO C
KacKaJaMi MUMMYHHOT'O OTBETa y MJICKOITHU-
TAIOUIMX U HACEKOMBIX IMOCIYXKHIIO MPHYH-
HOW AaKTHBHOT'O HCIOJb30BAHUS JIHUHHOK
Uit MozenupoBanust uudekuuii [S]. B on-
HOM W3 WCCJICOBAHWI Ha JTUYWHKAX OOJb-
10 BOCKOBOW MOJH aBTOPBI TOITBEPAMIH
TUIIOTE3Y O KOPPEJSIHMA BHUPYJICHTHOCTH
IITAMMOB CTPENTOKOKKOB TPYyMIbl A MpH
3apakKCHUM JIMYUHKU BOCKOBOW MOJIHM U MBbI-
meit [4]. OnHako, B OKCIIEPUMEHTE CO IITaM-
MaMu Acinetobacter baumannii ObIIO ycTa-
HOBIICHO, 9YTO Ui HEKOTOPBHIX IITaMMOB
LDsy npu 3apa’keHUM JUMYMHOK M MBIIEH
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COBMAJAK, a Ul HEKOTOPhIX OHA pa3jinya-
mace [6]. M3 dero cnemyeTr, 4YTO TeCT-
cucrema G. mellonella we Bcerma MOXET
MOCTYXHUTh 3aMEHOW TPaTUIIMOHHBIX TECT-
CHCTEM.

Panee OBIIO TIpOBENEHO HCCIICIOBAHHE,
rje Oblla yCTAaHOBJICHA TOJTyJICTaIbHAS 1032
HEKOTOPBIX OaKTePUAIBHBIX IITAMMOB IS
JUYMHKA  OONBIION BOCKOBOW Monu [7].
JlaHHOEG WCCICIOBAHUE IMPOBENH, YTOOBI
MOTBEPINTH BO3MOXHOCTD 3aMEHBI MBITIIEH
Ha JIMYMHOK B DKCHEPUMEHTaX C yJacTHEM
9Tux mwraMMoB. Llens — cpaBuuTh LDs5) BbI-
OpaHHBIX IITAMMOB TpU BBeaeHHH HX G.
mellonella v MbIIaM.

MATEPUAJIBI U  METOJIbI /
MATERIALS AND METHOD
Mukpoopzanuszmol

Jis  MHOYKIMA TIaTOJIOTHH  BBIOpPAHBI
OakTepHaTbHBIE MMTAMMBI, KOTOPBIE MUCTIONb-
30BaJIMCh B DKCIIEPUMEHTE HA JTMYMHKAX [7].
OHN OBUIM TIPEICTABICHBI STATIOHHBIMU
mrTaMMaMi 13 AMEPUKAHCKOW KOJUICKIIHU
TUNOBBIX KyJabTyp (American Type Culture
Collection, ATCC): Escherichia coli ATCC
25922 (BKIIM B — 8076), Staphylococcus
aureus ATCC 29213, Streptococcus pneu-
moniae ATCC 6303, a Takxe KIMHHYECKH-
MH H30JiATaMH, "3 Kosuiekiuu OI'BY
«JleTckuil HayYHO-KJIMHUYECKUI LIEHTp HH-
(dhexumonubix Oonesnein»y OMBA Poccun:
Escherichia coli ENV 194, Staphylococcus
aureus SA 0077 (MRSA), Streptococcus
pneumoniae 1068 19 A. Ilepen Haugamom
JKCIIEPUMEHTa MHUKPOOPTaHU3MEI Staphylo-
coccus aureus M Escherichia coli 6pun ak-
TUBUPOBaHBI BhiceBOM Ha Tryptic Soy arap,
mramMel Streptococcus pneumoniae BbICe-
Baqu Ha Tryptic Soy arap ¢ moOaBieHHEM
neuOpHHUPOBAaHHON OapaHbell KpPOBH [0
OKOHYATEeNbHOU KoHIeHTparmu 5,0%. Ycimo-
BUS KyJIbTUBHPOBAHUS HA TIUTATECIFHBIX CPE-
JIaX JUTS TIOTYYCHUS KYJIBTYPBl: HHKYOAIus B
TepMocTare npu Temmeparype +35+2 °C B
a’poOHoU atMocepe B TeueHue 24 yacos
Ui TaMMoB  Staphylococcus aureus u
Escherichia coli, nnsa Streptococcus pneu-
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moniae nipu Temmnepatype +35+£2 °C B Teue-
Hue 48 yacor armocepa 4-6 % CO,.

Kusommnvie

B wuccnenoBanmm OBUIO HCIIONB30BAaHO
130 cammoB Meimu JmEEH ICR CD1 B BO3-
pacte ot 8 mo 12 Henens. JKUBOTHEIC OBLIH
npeaoctaBiensl nutoMHUKOM AQO  «HIIO
«JOM ®APMAILMM». [Ins skcriepumeHTa
JKUBOTHBIX paClpeNeiii B TPYMIbl MO 5
ocobeit  MerogoM  MOAMGMUIMPOBAHHOU
6mouHO# panmoMu3anuu [§].

ITocne BBeneHNs OaKTEPHAIEHOTO IITAM-
Ma JKUBOTHBIC COJICPKAINCH B HHIUBHUIY-
AIbHO-BEHTHJIMPYEMBIX KiieTkax Shanghai
Pretty Industries Co., Ltd (Kurait) mo 5 oco-
Oeii B oHO# KiIeTKe. JKMBOTHBIX COMEpIKaIU
B YCJOBHUSAX C COOJIOJEHHEM OCHOBHBIX 30-
OTUTHEHUYECKUX TPEeOOBaHWIl: TeMmepaTyp-
Helid pexkxuM 18-26 °C, Bnaxsocts 40-50%,
12-4yacoBOli CBETOBOW J€Hb, CBOOOIHBII
JOCTYTI K kopMmy © Boze [9]. [IpoTtokon maH-
HOTO JKCIIEpUMEHTa ObUI 0J00peH OnodTH-
yeckoit komuccuend AO «HITO «IOM DAP-
MAIIUW» (mpotoxkon Ne 1.15/22 or
08.04.2022).

Huszaiin sxcnepumenma.

B cootBercTBHm ¢ mpaBmiamu 3R 6bUI0
MIPUHATO PEUICHUE O TPOBCICHHUU JKCIICPH-
MCHTAIIbHOH YacTH WCCICIOBaHHUA B JIBa
JTama Jjs YMCHBIICHUS KOJMUYECTBA KHUBOT-
HbIX. Llenpio mepBoro 3ramna sSBIsUIACH PE-
BapHTE/IbHAS OIICHKA JICTATBHOCTH IIITAMMOB
[pY BHYTPUOPIOIIMHHOM BBEJCHUU CYCIICH-
3un Oakrtepuit (mwtammer St aureus, Str.
pneumoniae, E.Coli). Jlnsa »srtoro Obun
cthopmupoBaHbl 6 rpymm mo 5 ocobed. B
MEPBBII JICHb KaX0€ KUBOTHOC B3BCIIMBA-
JIM, 3aT€M BHTYTPUOPIOIIMHHO 3apakaiu
CyCIICH3WCH BBIOPAHHOTO IITAMMAa B J03€
2,5%x10' KOE/kr. 3a 5KHBOTHBIMH HaOIIOa-
JIU eKEAHEBHO HA MPOTSHKEHUH BCETO JKCITe-
pumenTa. Bo Bpems exeTHeBHOTO KIIMHIYE-
CKOTO HAONIONICHUSI BHU3yalbHO OTMCUAIH
(mpu  HaNMWYMK) KIMHWYECKUE NPU3HAKH,
CBUJICTCIBCTBYIOIIUC O Pa3BUTUU UH(EKIIH-
onHoro mporecca. C 1menpl0 00BCKTHBH3A-
LMY TOJYYCHHBIX JAaHHBIX U OIICHKH BbIpa-
JKCHHOCTH TATOJIOTUH TPUMCHSIACh Oaljib-
Hasg cuctema (tabsmna 1), ocHOBaHHas Ha
CTETICHH  BBIP@XCHHOCTH  KIMHHYECKOTO
npu3Haka. KoimdaecTBo 0allioB 310pOBOTO
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YKMBOTHOTO OBUIO PaBHO 5 Kak CyMMa Mak-
CUMAJIbHBIX 0aJUIOB JUISl KaXKAOTO IOKa3aTe-
na. Ilo mepe pa3sBUTHS TATOIOTHYECKOTO
mporecca KOJMWYECTBO OallIOB CHIDKAIOCH.
JKuBoTHEIC, TOTHOIIHE O OKOHYAHUS JTAIIa,
OBUIM TTOABEPTHYTHI IPOIIEAYPE HEKPOIICHH,
B TIpoOIlecCe KOTOPOW PErHCTPUPOBAIHA MaK-
POCKOTIIMUECKUE WM3MEHCHHsSI B OpraHax H
TKaHsAX. BBDKMBIIUX K 7 JHIO KHBOTHBIX
9BTAHA3UPOBAIIM IIyTEM LIEPBUKAIBHON IIUC-
JIOKalMd W BBIOOPOYHO MOJBEprayid MaTo-
MOP(hOJIOTHYECKOMY HCCIIEJOBAHUIO.

[Tocrme oxoHUaHWS TEPBOTO dTarma OBLIA
0TOOpaHBI MTAMMBI JJI1 BTOPOTO 3Talla, BEI-
00p MPOM3BOIMIIN COTJIACHO pa3paboTaHHOU
ostok-cxeme (puc. 1).

Jnst BToporo stana chopmupoBann 20
rpymnn no 5 ocobeit. Jins kaxmoro mramma
HCIIOJIB30BANIM 5 1103 3apakarolledl CyCIIeH-
s (2,5%10° KOE/kr, 2,5x10° KOE/kr,
2,5x10" KOE/kr, 2,5%10° KOE/kr, 2,5%x10°
KOE/xr). Kaxmoii mo30#f cycrieH3nu 3apa-
xkamu 5 ocobeii. Takum oOpa3om, OTHUM
IITaMMOM OBUIH 3apa’keHbI 5 TPYIII, KaXI0H
TpyIIe BBOJWIIM ONPEJICICHHYIO JI03y CyC-
TICH3UHU. CXCMa MaHI/IHyHHHI/Iﬁ Ha BTOpOM
JTane ocrajach npexHel. Ilocie BTOporo
9Tana OBLIH YCTAHOBJICHBI UATIA30HBI TIOTY-
JICTaTBHBIX J03 JJIS1 BRIOPAHHBIX IITAMMOB.

CraTtuctudeckass o0paboTka IudpoBoro
MaTepuasia  (KO3(QQUIMEHT  KOPPEISAIUH
CrimpmeHa) Obula IPOBE/IEHA C MCIOJIb30Ba-
Huem mnporpamm  Microsoft  Excel wu
GraphPad Prism 9.2.0.

PE3YJbTATHBI / RESULTS

ITo pesynbraTam mepBoro srama ObLIO
YCTaHOBIICHO, YTO HEOOXOJANMOI BHPYJICHT-
HOCTBIO 00J1a1a)Id TOJIBKO mTaMMbl E. coli u
Str. pmeumoniae (puc. 2). CMEpTHOCTh B
rpymrax HaOJMIOJany Ha CIeTyIOIUN ICHb
mocye 3apakeHus. llItammer Str. pneumonia
ATCC 6303 u E. coli ATCC 25922 o6nana-
mu 100% neranbHOCTBIO MPU UCHONB30Ba-
HUHU BBIOPAHHOW N03bI. JICTabHOCTH IITaM-
MoB Str. pneumoniae 1068 19A u E. coli
ENV 194 cocraBuna 80% u 60%, coorBet-
CTBCHHO. HpI/I IMPOBCACHUN UCCIICIOBAHUA Y
KIBOTHBIX TIPOBOTHIN KITMHIYECKON
OCMOTp | B3BEIIMBaHHE. Bo Bpemst KITHHIYe-
CKOTO OCMOTpa (PHKCHPOBAIH IPHU3HAKH
pasButus 3abonesanus. [lo mepe mporpec-
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Taoauna 1
BajuibHasi cucTteMa y4yera noka3sarteJieil 310poBbsi MbllIeil
Kpurepuii Onucanue Ouenka
PeaKHI/Iﬁ Ha pas- CHI/I)KGHH&SI 0
APaXUTEIIN HopMa 1
CHuxaercst 0
Macca Tena
He n3MeHs€eTCs WM MOBBIIIAETCS 1
[onoskenwe Tea CropbnenHas mo3a 0
B IIPOCTPAHCTBE Hopmanbshas nosa 1
B3beporienHnas u rpsizHas 0
Cocrosinue mep- B3beponieHHas 1
CTH
Hopma 2

BBenenue 6akTepuabHOM CYCIIEH3UH B MaK-
cuManbHOI 1o3e (2,5%10' KOE/kr)

—

\

B OKCIICPUMCHTAJIbHBIX

TpymIax He HaOIo
CMEpPTHOCTh

J1aJ1aCb
HOCTb

B sKcriepuMeHTaNbHBIX IpyTI-
ax IMPHCYTCTBOBAJIA CMEPT-

|

DKCIEepUMEHT 3aBepIIEH

CwmeptHoCcTh 20-
40% (1-2 ocobu
yMepJITH WK 9BTa-

Ha3UPOBAHBI)

|

N

|

byner npunsro,

YTO y JAaHHOTO

mramma LD50
>2,5x10'° KOE/kr

LD50 pannoro
mramMmma OyneT
paccuuTaHa 1mocie
2-ro 3Tana

Puc. 1 — Fnok-cxema 603M0OCHbIX 6APUAHRMOB pa3eumus SKCnepumenma
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CHUpPOBaHMs MATOJIOTHYECKHX  IPOIIECCOB,
BbI3BAHHBIX 3apaKC€HUEM KUBOTHBIX, YMCHb-
m1anock KoimdecTBo OamoB (puc. 3). CHu-
JKEeHHEe KoJmdecTBa OamioB OBLIO COmOCTa-
BUMO C H3MEHEHHEM MACChl Tella IKCIEepH-
MEHTAIBHBIX JKUBOTHBIX Ha TPOTSHKEHUU
MIepBOTO JTara.

Yamie ocTajabHBIX MPU3HAKOB IEpeI TH-
0€JIbI0 PErHCTPUPOBAIN CHU)KEHHE aKTHBHO-
cTH U cropOieHHyro no3y. Macca Tena xu-
BOTHBIX, 3apakeHHbIX mTamMmamu E. coli

100

ATCC 25922 wu Str. pneumoniac ATCC
6303 cHmwKamach IOCTENEHHO BIUIOTH OO
rubenn. Macca Tena JKHBOTHBIX, 3apaskeH-
Heix mrammamu E. coli ENV 194 u Str.
pneumoniae 1068 19A, cHm3mWiachk mocie
3apakeHUs, HO Ha4YMHAsI C YSTBEPTOTO W IIs-
TOTO JIHEH, COOTBETCTBEHHO, IOCTCIICHHO
BOCCTaHABJIMBATACh. Y KUBOTHBIX, 3apaKCH-
HBIX IITaMMaMK St. aureus, Macca Tejla H3-
MEHSJIACh CXOKHUM 00pa3zoMm.

80+

60+

— E coliENV 194
— Str. pneumoniae ATCC 6303

T — E coli ATCC 25922

— Str. pneumonia e 1068 19 A

40+

IIporenT BEDKHBOIHX

204

— S. aureus ATCC 29213
=2 S. aureus SA 0077

0 I I I
1 2 3 4 5 6

JleHB 5KcIlepHMeHTa

Puc. 2 — Kpusas sviorcusaemocmu Kannana-Metiepa na nepeom smane.

10

-10- /‘

-15

% M3MeHEeHHs Macchl Tela
1
w
1
t

204 2 3 4 5 6

HEHB JKCIICpUMEHTA

-~ FE coli ATCC 25922 -= E. coli ENV 194

Bajuiel 300poBes
w
]

0 1 1 I I 1 1

1 2 3 4 5 6 7
JleHb JKCIIepHMEHTA

= Str. pneumoniae ATCC 6303

~¥= Str. pneumonia ¢ 1068 19 A —— 8. qureus ATCC 29213 -m S. aureus SA 0077

Puc. 3 — Hzmenenue maccol mena Hcusomuuix Ha nepgom smane (a)
U usMeHeHue Konuvecmea 6anios (6)



Mex0yHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 2023 e.

CoriacHO  BBIILIEH3JIOKEHHOMY — IUIaHY,
ITaMMbl S. aureus He ObLIM BBIOpPAHBI IS
IIPOBEJCHNUS BTOPOTO 3Talla, TaK Kak JIeTalb-
HOCTb B TIpYINax, 3apaXCHHBIX IAHHBIMU
mTaMMaMH, HE JOCTUTIIa HEOOXOIUMOH OT-
METKH. VcXonms W3 TONYyYeHHBIX JaHHBIX
MOJYKHO YTBEpXKJIaTh, YTO IIOJyJeTallbHas
71032 JIaHHBIX IITaMMOB BBIIIE HCIIOJIb3Yye-
Moi 10361 (>2,5%1010 KOE/kr).

Ha ocHOBaHMM TOJTyYEHHBIX PE3YJIbTATOB
JUIS TIPOBEJICHUSI BTOPOTO 3Tama OBIIM BbI-
6pans! mtammel E. coli u Str. pneumoniae. B
Ka4eCcTBE MaKCHUMaJIbHOH  KOHLECHTPAIMH
BBOJIMMOM CYCIICH3MH HCIIOJIb30BaHa J103a
2,5%109 u eme 4 necsATUKpPATHBIX pa3Bejie-
Hus. Ha BTOpoM oTame >KMBOTHBIM IOCIE
B3BEUIMBAaHMsI BHYTPUOPIOUIMHHO BBOAMIN
CYCIIEH3UIO BHIOPAHHOT'O IITaMMa B OIIpe/ie-
JIEHHOH n103e. Jlajnee exXxegHeBHO, B TCUCHUE
7 nHEH, NPOBOJWINA KIMHUYECKUM OCMOTpP U
B3BemmMBaHue. [lo mrToram BTOpOro H3Tama
YCTAQHOBJIEHO, YTO CMEPTHOCTh HAOII01AJIaCh
TOJIBKO B TPYIax, 3apaKeHHBIX MITaMMOM
Streptococcus  pneumoniae  ATCC 6303
(puc.4). pyrue mraMMbl Ha BTOPOM dTare
He BbB3bIBaM TuOenu. [Ipu KIMHHYeCKOM
OCMOTpE B IpyMIax KUBOTHBIX, 3aPAKEHHBIX
mramMmamu E. coli u Str. pneumoniae 1068
19 A He OBUIO YCTAaHOBJICHO KaKHX-THOO
OTKJIOHEHHUII KpOME M3MEHEHHUSI MacChl Teja.

IIpn 3apaskeHuu MbILIEH B 4YETHIpEX YyCTa-
HOBJICHHBIX J103aX IITaMMOM Streptococcus
pneumoniae ATCC 6303 mpu KINHHYECKOM
OCMOTpE PETHCTPHPOBATN BCE MPU3HAKU
pa3BuTHs HWH(EKIMOHHOTO Iporecca. B
TpyHIe ¢ HAaUMEHBIIEW O30 YXYIIICHUS
COCTOSIHUSL TIOCJIC MH(DUITUPOBAHHS TaHHBIM
IITAMMOM HE HaOI0Jalioch, CMEPTHOCTh B
ITOM TPyMIe TaKkke OTCYTCTBOBasa (puc. 4).
VY JKMBOTHBIX 3apakeHHbIX mrtaMmMmoM E. coli
ATCC 25922 na BTOpOM H3Tarme HaOOga-
JIOCh  JI0303aBUCHMOE HM3MEHEHHE MacChI
tena (puc.5). Tak, B Tpymmax >KHBOTHBIX,
3apakeHHBIX B jgo3ax 2,5x109 KOE/xr mu
2,5%x108 KOE/kr Ha0mIr01a10Ch CHUXKCHUE
MAacChI TI0CJIC 3apaKeHHs, B TO BpeMsI KaK B
IpymIax ¢ MEHbIIUMH J103aMH HAOJI0AaI0Ch
MOBBIIICHHE. AHAJIOTHYHAS IMHAMHKA Mac-
CBl Tena ObIa M B TpyMIaxX, 3apa’KeHHBIX
mrammoM E. coli ENV 19. Macca tena xu-
BOTHBIX, HHOKYJHPYEMBIX INTAMMOM Str.
pneumoniae ATCC 6303, cHusmiack mocie
3apaKeHUsI Ha BTOPO#l JIeHb B TPEX TPyIIax.
3apakeHUE JKUBOTHBIX IITAMMOM Str. pneu-
moniae 1068 19 A He BBI3BaJIO 3HAYUTEIIb-
HOTO CHID)KEHHUS MacChl Tejla JKCICPUMECH-
TaIBHBIX JKUBOTHBIX, B TPYIIax, 3apakeH-
HBIX JaHHBIM INTAMMOM Ha BTOPOM JTarie
HaOmromancst (U3UOIOTHUYCCKHUH  MPHUPOCT
MAacCHI TeJa.

— 2.5x10°KOE/kr
2.5%10% KOE/xT
2.5x107 KOE/kT

¢ i

2.5%10° KOE/xT

2.,5%x10° KOE/kT

100
Z
5 80~
z
| 60—
=]
=
o 40
g
= 204
0 T 3 T T

0 1 2 3 4

JIeHb 3KCIEPHMEHTa

Puc. 4 — Kpusasa sviorcusaemocmu Kannana-Meiiepa na mopom samane 0 HCUBOMHBIX,
sapascennvix cycnensusmu Streptococcus pneumoniae ATCC 6303.
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Puc. 5 — Usmenenue maccol mena sxcusomuwix na emopom smane (a) E. coli ATCC 25922
u (6) E. coli ENV 194

3

4

Puc. 6 — Deucyepuposannvle réekue u
cepoye: oméx, eunepemus u
Kpogousnuanus 6 néakux. Cmpenkou
VKA3aHO KPOBOU3NUSIHUE.

VY JKUBOTHBIX, KOTOpBIC IIOrHOAIN J0
OKOHYaHMs IKCIIEPUMEHTA, 4Yalle BCEro pe-
THCTPUPOBAIN TTOJHOKPOBHE OPTaHOB M TKa-
HEH. 3aperncTpupoBaHHbBIC U3MEHEHNUS BHYT-
PEHHUX OpraHOB Yy IaBIIMX >XHBOTHBIX B
COBOKYITHOCTH CO CMEPTEIbHBIM HCXO0JIOM
COTIOCTaBUMBI C OIMCAHUEM THOENn H3-3a
Pa3BUTHS CENTUYECKOTO IIOKA B JINTEPATYp-
HbeIx AaHHbIX [10, 11]. Y OOJbIIMHCTBA KH-
BOTHBIX PETHUCTPUPOBAIM OTEK U MOJIHOKPO-
BHE BHYTPEHHHUX OpraHoOB (pHUC. 6) BO BpeMs
BHEIJIAHOBOM HeKporncuu. JlaHHble mpu3Ha-
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Puc. 7— Mecmo esedenus (6prowuna u
OprOwHas NOIOCMY): CRAIKA MENCOY
OPIOWUHOT U NPUOAMKOM CEMEHHUKA.

KU, IIPEIIOJIOKUTENBHO, CBSA3aHbl C BHE3AIl-
HBIM  CEpPACYHOCOCYIHUCTHIM  KOJUIAICOM,
KOTOpPBI pa3BWiCA Ha (OHE CENTHYECKOro
IOKa. Y IUIAHOBO JBTaHA3MPOBAHHBIX JKH-
BOTHBIX, BEIOOPOYHO TOJIBEPTHYTHIX IPOIIE-
Jlype HEKpOIICHH, TaKXe OOHapy>KUBaIH
OTEK M KPOBEHAIIOJIHEHHOCTh COCYJIOB JIET-
KHX ¥ FOJIOBHOTO Mo3ra (puc. 6). Makpocko-
[IMYEeCKHe M3MEHEHUs, TaKhe Kak CHalKH,
JIOKaJIM30BaHHbIE A0CIECChl, YBEIUYCHHBIE
TUMQOY3NIbl, OOHApPYXKCHHBIE B OpraHax
(puc. 7-9) y )KUBOTHBIX, KOTOPBIX 3apakajd
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Puc. 8§ — Deucyepuposannas nevens:
abcyecc Ha Juagppaemanvroll
nogepxHocmu cpeonetl O0Ju.

Puc. 9 — Deucyepuposannviti monxuil
KUWEUHUK: Opbloiceeutble
aumMgbamuyeckue y3ivl yeenuyeHu.

Taoauna 2
CpaBnenne 1aHHbIX LDs) 6aKkTepuaJbHBIX IITAMMOB,
MOJIyYeHHBIX Y MbIlIeil  JHYUHOK 00J1bII0I BOCKOBOI MOJIH
JImunHKa BOCKOBOM MOIH Mgimmm
[Htamm 7]
LD5(), KOE/kr

Str. pneumoniae ATCC 6303 5,6x10’ 2,5%10°-2,5x10°
Str. pneumoniae 1068 19A 3,56x10° 2,5%10°-2,5%10"
E. coli ATCC 922 2,48x10° 2,5%x10°-2,5x10"
E. coli ENV 194 <10’ 2,5%10°-2,5%10"

St. aureus ATCC 29213 8,8x10° >2,5%10"

St. aureus SA 0077 1,92x10° >2,5x10"

CYCHEH3USIMH IITaMMOB, SIBJISIIOTCS TIPH3HA-
KaM{ BOCIAIUTENBHOTO Ipolecca B Oprol-
HOW TIOJIOCTH.

CpaBHeHME JIJaHHBIX BYX HCCJIEJ0BaHUI

B taGmure 2 mpeacTaBIeHBI pe3yIbTaThl
pacaera LD50 BBIOpaHHBIX IITaAMMOB.
HauOonpmeld BUPYJIEHTHOCTBIO MPU TECTH-
pOBaHMM Ha JWYMHKAX 00JIajan mramm Str.
pneumoniae 1068 19A, B To Bpemst KaKk 3TOT
JKe IITaMM OKazaJCsi MaJIOBUPYJICHTHBIM Ha
mblmax. CaMbIM BUPYJICHTHBIM JUIS MblIIEH
obu1 mwTamMm Str. pneumoniae ATCC 6303.
Taroke OBIT TIPOBENCH KOPPEIAIHOHHBIN
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aHaJ M3 MEXKIY MOJYYECHHBIMH MOJyJIeTalb-
HBIMH JI03aMH C TaKUMH K€ U3 HCCIIe/I0Ba-
HUs Ha jauuuHKax [7]. Hmst aToro konnge-
ctBo KOE/kr Obu10 1peoOpa3zoBaHo B Jecs-
THYHBIA  Jorapudm. I[lociae momydeHHBIE
JaHHbIe OBUIN NMPOAHAIM3UPOBAHEI METOIOM
panrosoii koppesinun Crimpmena (r). Hexo-
JIl U3 TIOJYYCHHBIX JAHHBIX KOPPEISIHOH-
HOTO aHaJM3a yCTAaHOBJICHO, YTO K03 huiu-
€HT PAaHTOBOM KOPPEISIIMU CTAaTHCTHYECKH
HE 3HAYUM ¥ DAHrOBasg KOPPEJALHMOHHAS
CBSI3b MEXIy AAHHBIMH II0 JBYM JKCIIEpPH-
MeHTaMu HesHaunMas (r=0,678; p=0,113).
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BbIBO/IbI / CONCLUSION

PesynpraTel TpOBEIEHHOTO HCCIIEeIOBa-
HUS TIO3BOJIIIA YCTAHOBHUTH BHUPYJICHTHBIC
CBOICTBa HEKOTOPHIX TPAMITOIOKUTEITHHBIX
mrammoB (Str. pneumoniae ATCC 6303, Str.
pneumoniae 1068 19 A, S. aureus ATCC
29213, S. aureus SA 0077) u rpamoTpuIa-
tenbHbIX TamMMoB (E. coli ATCC 25922, E.
coli ENV 194) mpu omgHOKpaTHOM BHYTPH-
OpIOIIMHHOM BBEJICHUH OaKTepHATBFHOU CyC-
nen3un MpimaM JuHaun [CR CD-1. U3 BbI-
IICTIEPCYUCIICHHBIX IITAMMOB HaWOOJBIICH
BUPYJICHTHOCTBIO 00J1a/1all mTaMM Str. pneu-
moniae ATCC 6303. [IpoBeaeHHBIN aHATN3
IIO3BOJISIET CHACJIaTh BBIBObI 06 OTCYTCTBHUU
YETKOH KOPPESAINHA MEeKAY JaHHBIMU ITOITY-
YEHHBIMH B JIBYX HKCTIIEPIMEHTAX.

PacxoxmeHune B pe3yibTraTax JIKCIEpH-
MEHTOB, TPOBEJICHHBIX HA PAa3HBIX MOICIIX,
He penkocTh. HOrma BOCHpPOM3BOIMMOCTH
CTpasiaeT Aa)ke IPH UCIIOJIb30BAHUH OJTHOHM 1
TOH ke Monenu. B cioyuae ¢ GomnbIioi Boc-
KOBOH MOJIBIO 3TO MOXKET IPOU30HTH IO
psany mpuumH. Kak y)ke TOBOpMIIOCH paHee
HCTOJH30BAHNE JTHMYUHOK BOCKOBOW MOJH B
HCCIIEIOBATEIECKUX IENSAX ITO MEPCICKTHB-
Has aNbTEpHATHBA TPATUIIMOHHBIM MOJIe-
JISIM, OCHOBaHHBIM Ha HCIIOJIb30BAHUM MJle-
konurtaromux. OHaKo, OHa HAXOIUTCS Ha
paHHMX d3Tamax pa3BUTHA. s TOro 4ToOBI
cnenath G. melonella mosmHOIGHHOH TecT-
CHCTEMOM I MOKIMHUYECKUX HCCIIEeIOBa-
HUH WCCIeqoBaTensasM HeoOXommmo Oyzaer
pemuth psg npobieM. OCHOBHBIM TIPETIST-
CTBHEM SIBJIICTCS. OTCYTCTBHUC JIHAIICH3UPO-
BaHHBIX IICHTPOB BBIPAIMBAHUS JIHYUHOK.
MHorue ucciae0BaTeIN 3aKynaT JHIHHOK
BOCKOBOH MOJHU B pBI6OJ'IOBHI)IX MarasmHax,
I7Ie WCIONB3YIOT AHTHOMOTHKH W JIpyTrHe
Tperaparsl Uil yBEIHUYCHHSI CPOKa JKU3HH
JUYUHOK, KOTOPBIC BIUSAIOT Ha METa0OIH3M
Y BOCIPUUMYHBOCTH K 3apakKCHUIO Pa3Iny-
HeIMHA Oakrepusmu [12]. Hcmoms3oBaHme
Pa3HBIX METOJUK COJECPIKAHUS TAKXKE MOKET
MOBJMATh HAa PE3yJbTaThl HCCIIECOBAHMSI.
bein onyOnvKkoBaHbl JaHHbBIE 3asBISIONIHE,
YTO YBCIMYCHHUE TEMIICPATYpPhbl B IOMCIIEC-
HUU COJCpKAHWSA JMYWHOK YBEIMYUBACT
9KCIIPECCUI0 AaHTUMHUKPOOHBIX TPOTEHHOB, B
TO BpeMsI KaK BO3JICHCTBHIE HU3KUX TEMIIepa-
Typ CHMYKAET KOJIMYECTBO T'€MOIUTOB M KOH-
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LEHTpAIMIO OCNIKOB, BIUAIOUIMX HAa BOCIPH-
HUMYHUBOCTb JIMYUHOK K MHKPOOpraHM3Mam
[13, 14]. Tect-cucTteme BOCKOBOW MOJIM HE
XBaTaeT TOr0 F€HETHYECKOro pazHooOpasus,
KOTOpPOE €CTh Ha JaHHBI MOMEHT B JIPyTHX
MOJIeIIsIX. BOJIBIIOE KOMUYECTBO CTaHAAPTH-
3MPOBAHHBIX JIMHUH TMOMOTJIO OBl YYCHBIM
paCIIUPUTh 3HAHWS O B3aMMOJICHCTBHU Iia-
TOTEHA U OpPTaHH3Ma.

Takum o0pa3oM, sl YIIy4IICHUS MOJIe-
JIU TUYIUHKA OOJBIION BOCKOBOW MOJH HEO00-
XOJIMMO CTaHJAPTU3UPOBATH YCIIOBHS pa3Be-
JICHUST W COJIEPXKAHUS, 4YTOOBI IO3BOJIUTH
BOCITPOHM3BO/IUTH IKCIEPUMEHTBI C MHHH-
MaJIBHOW HEOTpeIeIeHHOCTRI0. VccenoBa-
HUsI, HATIPABJICHHBIC HA COIIOCTABIICHHE JIaH-
HBIX, CTaHIAPTH3AIMI0 METOIOB U PAaCIpO-
CTpaHeHHe 3TOoH MHpOpManuu OyIyT Crio-
cOOCTBOBaTh JANIbHEHINIEMY TOBBIIICHUIO
kagectBa monmenmu G. melonella. be3 stmx
Mep HCCIEIOBaHHs C HUCIOJIb30BAHUE JIHUH-
HOK OOJIBIIION BOCKOBOW MO OyayT orpa-
HUYCHBI OTJCITFHBIMU YKCIICPUMCHTAMHU.

COMPARISON OF THE VIRU-
LENCE OF SOME MICROORGANISM
STRAINS IN A WAX MOTH LARVAE
MODEL AND A MOUSE MODEL. IS A
REPLACEMENT POSSIBLE?

Taraskin A.OQ. * — junior researcher
(ORCID 0000-0003-4039-9266); Kryshen
K.L. — head of the department of specific
toxicology and microbiology (ORCID 0000-
0003-1451-7716).

RMC «HOME OF PHARMACY»

*taraskin.ao@doclinika.ru

ABSTRACT

To date, conducting experiments involv-
ing animals is difficult due to the high cost,
the complexity of reproducibility, as well as
the ethical standards of modern society. The
3R concept developed in the last century
encourages the development of alternative
test systems. Among other alternative test
systems, the wax moth larva occupies a spe-
cial place. The use of larvae of the great wax
moth (Galleria melonella) as a test system
for determining the virulent properties of
microorganisms is a promising direction and
makes it possible to reduce the cost of re-
search. However, not in all experiments,
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researchers could register the same semi-
lethal doses for selected strains when com-
paring the Galleria melonella test system and
mammals. Previously, a study was conduct-
ed, where, among other things, the semi-
lethal doses of some strains were determined
using the Galleria melonella test system. The
aim of this study was to compare the semi-
lethal doses of selected strains when admin-
istered to G. mellonella and mice. For the
experiment, the animals were injected intra-
peritoneally with suspensions of reference
strains of Escherichia coli ATCC 25922
(VKPM B - 8076), Staphylococcus aureus
ATCC 29213, Streptococcus pneumoniae
ATCC 6303 and clinical isolates of Esche-
richia coli ENV 194, Staphylococcus aureus
SA 0077 (MRSA), Streptococcus pneumoni-
ae 1068 19 A After infection, the animals
were observed daily throughout the experi-
ment. During daily clinical observation, vis-
ually noted (if any) clinical signs indicating
the development of an infectious process,
and also recorded body weight. After deter-
mining the LD50, the results were compared
with the data obtained in the experiment
with the larvae of the great wax moth. As a
result of comparing the semi-lethal doses of
the selected strains, it can be concluded that
there is no clear correlation between the data
obtained in the two experiments.
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PE®EPAT

- Llens nccnenoBaHust — U3y4eHHE OCOOCHHOCTEH MPOSIBICHUS 3ITU300THIECKOTO
| Tpo1iecca MpH BO3Bpallaromeiics HHPEKINU B CBEXXEM odare Opynemiésa KpyI-
HOTO POraToro ckora. PaboTy mpoBoaniIn Ha MOJOYHO-TOBapHOH (epMe Ha Io-
| TOJIOBBE KPYITHOTO POraToro CKOTa 4EPHO-TECTPOM MOPOABI, JITUTEIHFHOE BpeMs
Omaromony4yHoit mo Opyuesuiesy. Hanpssk€HHOCTh SMTU300TUYECKOTO TpoIlecca
OLICHMBAIM Ha OCHOBaHMH PE3YNBTaTOB CEPOIOTNIECKUX HCCIIETOBAHUM MOTOJIO-
Bbsl KPYITHOTO POTaToro CKOTa BCEX MOJIOBO3PACTHBIX IpymIl. VIMMyHOIOTHUYECKHE UCCIIEN0Ba-
HUSI TPOBOAMIIA B COOTBETCTBHY C HOPMATHBHBIMH JIOKYMEHTAaMH T10 THArHOCTHKE Opyliesesa
KHUBOTHBIX. [IJIs1 CEpOJIOTHYECKUX MCCIECIOBAHUN B OOIMICHPUHATHIX PEAKIUSAX HCIONB30BaJIH
CTaHAAPTHBIE TUarHOCTUKYMBI (S-) u3 KoMMepuecknx HabopoB. JluddepeHnmanuio noaoxu-
TEJIbHBIX U COMHMTENBHBIX pPEakKlUil NMPOBOAMIM C HCIOJIB30BAaHHEM SKCIEPUMEHTANBHOTO
oOpaslia aHTUreHa, U3roTOBICHHOTO U3 Opyuei B R-popme. OTMedeHO TUHAMHYHOE paciipo-
CTpaHeHHe Opyleiui€3a B TEUSHHE IECTH MECSIEB C OXBAaTOM JI0 7% JKHUBOTHBIX OT OOIIEro
YHCiIa BOCIPUIMYHMBOTO MOTOJI0BBs. O370pOBUTENBHBIE MEPOTIPUATHSI MPOBOJMIN C MPUMEHE-
HUEM BaKIMHBI U3 clabo arroTHHOTeHHOro mraMMma B. abortus 82. Ilepmon o3mopoBieHwMs
cocTaBuI 24 Mecsna. 3a mepuo HeOIaronoaydus BeIIBICHO 23% WHOUIMPOBAHHBIX JKUBOT-
HBIX, B ToM 4ucie 19% xopoB u 4% Mmonoansika (HeTenn u Tenaku). KommdecTBo OONBHBIX JKH-
BOTHBIX (%) OIpeAessyii OT OOIIEro MOroJIoBbs B Xo3sicTBe. Ha OCHOBaHMHM TOJTyYEHHBIX
JIAHHBIX YCTaHOBJIEHO, YTO B COBPEMEHHBIX YCJIOBHSIX Ha ()OHE AJTMTENHFHOTO OJaronoiaydus B
CBEXEM ouare Opyleiie3a OTMEYCHO JUHAMUYHOE PACHpPOCTpaHEeHHe WH(EKLIUH C HIHPOKUM
0XBaTOM BOCIIPHUUMYHBOTO IOTOJIOBbS M BBICOKOW HANPSDKEHHOCTBHIO SMU300THYECKOTO IIPO-
ecca.

BBEJIEHUE / INTRODUCTION B HaIlIell CTpaHe ObLIO 3aperHCTPUPOBAHO B
Bpyuennés no Hacrosiiero BpeMeHM 3a- 60 — 80-e roapr mpomwioro crojetus. Oco-
HUMAaeT OJIHO M3 BEAYIIUX MECT B MH(EKIH- 60oe MecTo B cHCTEME MpPOTHBOOpYIEIIe3-
OHHOH martonorun *xkuBOTHBIX [1]. Illupokoe HBIX MEpOTPHATHN 3aHUMaeT crernupude-
pacrpoctpaHeHue OpyuenIé3HOH HHPEKIUH ckas npodunaktuka [2]. I3 MHOroumcien-
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HBIX pa3pabOTaHHBIX W anpoOUPOBAHHBIX B
BETEPUHAPHOI TIPaKTHKE MPOTUBOOPYILIEI-
JIE3HBIX BaKIMH Hanbosee TEXHOJIOTHYHON 1
s¢¢extuBHON B PO mpusHaHa BakmuWHA U3
c1aboarrIIoTHHOTEHHOTo mTamma B. abor-
tus 82. IlmpoxomacmtabHOE M CHCTEMHOE
IIPUMEHEHHE JIaHHOW BaKIMHBI B O0OILIEM
KOMIIIEKCE TPOTHBOOPYLEIUIEZHBIX Mepo-
NPUATHA B MEPUOJ IIHUPOKOTO pacrpocTpa-
HeHusi Opynesiésa MO3BOJMIO 03[J0POBHTH
OOJIBIIMHCTBO PETHOHOB CTPaHBI M COXpa-
HATH CTOMKOE OJIaronosydue Ha uX TEPPUTO-
pusix Oomee aByx apecstunetuit [3]. K 90-m
TO/IaM JIBA/ILATOTO CTOJICTHS OCTAJIHCH JIUIIh
eIMHUYHBIE XO035CTBa C JUTUTENHHBIM He-
OnaronosydueM 1o Opylemié3y KpyIHOTO
poraToro CKoTa U HE3HAYUTEIIbHBIM PacCIIipo-
ctpanenreM  uHpexnuu B Cesepo-
Kagkazckom u FOxHOM (henepanbHBIX OKpY-
rax P®, B 30He ¢ TpaJULUMOHHO Pa3BUTHIM
JKUBOTHOBOJICTBOM [4].

DOKOHOMHYECKHE NpeoOpa3oBaHMsl arpo-
MIPOMBIIIUIEHHOTO KoMmIuiekca B PD u pasy-
KpPYIHEHHE >KUBOTHOBOMYECKUX TIPEIIPHsI-
TUil crocobcTBoBasio mepeBoay 70 — 80%
TIOTOJIOBbSI KPYITHOTO POraToro CKOTa B Mell-
kue ToBapHble xo3siicTBa (KOX, JIIX) [5].
IIpu naHHOW CTPYKTYpE CEJIbCKOXO3si-
CTBEHHOT'O TIPOM3BOJICTBA BOHUKIIN OIIpEie-
JNEHHBIC CJIOKHOCTU OCYIIECTBICHHUS KOH-
TpoJis 32 y4ETOM, JIBH)KEHHEM W MUTpanuen
TIOTOJIOBBSI, 32 Ka4ECTBOM IPOBEJICHUSI IIPO-
TUBOOPYIEIIIE3HBIX MEPOTIPHSTHH.

B nanunbIX HO}ICO6HBIX U KPECThAHCKHUX
(hepMepCKHX XO3sHCTBAX HE BCETAA NMEETCS
BO3MOXKHOCTb OOECIICUNTh HaJCKHYIO CaHH-
TapHYIO 3aIIUTYy, OPraHU30BaTh IPOBEACHHE
UACHTH(HUKAIINY TTOTOJIOBBS M UCIIOJIb30BATh
B 00IIEM KOMIUIEKCE MEpOIPUSITHH CIIeIH-
¢duueckyro MPOQUIAKTUKY JUIS  CO3IaHUs
MMMYHHOH yCTOMYHMBOCTH KUBOTHBIX.

Beimenepeuncienasie  (akTopel  co3/a-
0T PHUCK 3aHOCa BO30yIHTENs Opyremiésa
Ha OJ1aromnoyryyHble TeppUTOPUH, BO3HUKHO-
BEHHIO CBEXHX 0YaroB MH(EKIMH U pa3BH-
THIO SMU300THYECKOT0 MPOIlecca, XapakTep-
HOTO JUIst Opy1eésa, MposBIISIOIIET0Cs KaK
9MEPIHKEHTHOE 3a00JIeBaHuE.

B TMOCJIEAHNE TOAbI B PA3JIMYHBIX PETHO-
HaX CTPaHbl PETHCTPHPYIOT CBEKHE CIIydau
BO3HHUKHOBEHHUSI 0YaroB Opymeié3Hod WH-
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ek [6].
MATEPHUAJIBI W METO/JbI /
MATERIALS AND METHOD

C nenpio nM3ydeHuss 0COOCHHOCTEH Mpo-
SIBJICHUSI DIHM300THYECKOTO TMpoliecca IpH
BO3Bpamaroneiics WHOEKIUH HPOBEICHBI
HCCIIEIOBaHMS B CBEXKEM oyare Opyuesuiésa
KPYITHOTO POraToro CKoTa.

Pabotry nmpoBomumum Ha  MOJIOYHO-
TOBapHOHW (hepMe Ha MOTrONOBBE KPYIHOTO
poraroro ckora u€pHO-TIECTPOH IOPOIBIL.
Xo3siicTBO, HaxomsdIeecs Mo HaOIIoIeH -
€M, pacIojioKEHO Ha TEPPUTOPHH OJarormo-
Ty4yHOH 1o Opymemiesy 0e3 NpUMEHEHHS
BakuHanuu. (s aHamn3a SMH300THYECKOMN
CHUTYAIlWH HCIIONb30BAJIH JTaHHBIC CTATHCTH-
YecKOW OTYETHOCTH BETEPHHAPHBIX CIELHa-
JIICTOB XO3SIICTB M IPOM3BOACTBEHHOH Jia-
Oopatopun. Hanpspk€HHOCTH  3MHM300THYE-
CKOTO TIpoIiecca B CBEXKEM ovare Opyuenésa
W MHTEHCHBHOCTbH PAacIpPOCTPaHEHUs] WH(EK-
UA CpeId BOCIPHUMYHMBOIO IOTOJIOBBS
OLICHUBAJIM HAa OCHOBAaHHHU PE3YJIbTATOB Ce-
POJIOTHYECKHX HCCIIEJOBAaHUH IOTOJIOBBS
KPYIIHOTO POraTtoro CKOTa BCEX MOJIOBO3-
pacTHbIX rpyni. ViMMmyHoorndeckue uccie-
JIOBaHHS TIPOBOJIMIIM B COOTBETCTBHH C HOP-
MAaTUBHBIMU AOKYMEHTaMH IO JUArHOCTUKE
Opymuerureza >KUBOTHBIX. CBIBOPOTKY KpPOBH
UCCIIEIOBAIM B PEAKIUM  AarrTIOTHHALMH
(PA), cBs3pBanus komruiementa (PCK),
nmmyHomupdysun ¢ O-IIC  anTHreHOM
(PUA c O-IIC anrurenom). ITocraHoBky
OOIIETIPUHATBHIX pPeaKkInil OCYIIECTBISUIA C
OpylLeIUIe3HBIMH TUArHOCTUKYMaMu (S-) u3
KoMMepueckux Habopos. Juddepeniuarimio
MOJIOXKHUTETBHBIX U COMHHTEIBHBIX PEaKIui
NPOBOJWJIM B OTAENEe  BETEPHHAPHH
(BHUMBTX). B xauectBe nuddepennuans-
HOTO TECTa MCIOJIB30BAIIM AKCIIEPUMEHTAIb-
Hble 00pasIbl aHTHI'€HA, U3TOTOBJICHHOTO U3
opyuein B R-popme.

PE3YJIBTATBI / RESULTS

B pesynbrare aHanmza 3MM300THYECKON
CUTyallMM B XO3SIMCTBE, HAXOISIIMMCS II0J
HaOJII0/ICHNEeM, YCTAaHOBJICHO, YTO B TEYCHHE
MIPOJIOJDKUTEIBHOTO  TMEpHO/ia  BPEMEHH
(6omee 30 5eT) B XO3SHCTBE COXpPAaHIACH
OJiarornosy4Has 1o Opyueesy dMU300THYe-
cKkast curyanus. [lo IaHHBIM ITPOBEACHHBIX
UCCIIEIOBAaHHI ONPEIETHIN, YTO 3aHOC BO3-
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OyauTes Opyuesuiésa mpou3oIiéi B BECCHHE
-JIETHUH MEPUO/I.

Ha ocHoBanum pe3ynbTaToB 00cCiI€nOBa-
HUSI 3MM300THYECKON CHUTYyallH, TPOBEACH-
HOTO CIIC[HAINCTaMH BETEPHHAPHOW CITyX-
OBl pernoHa YCTAHOBJIEHO, YTO BO30OYIHUTEIh
Opymesuie3a ObUT 3aHECEH Ha XKHUBOTHOBOTYC-
CKyI0 (epMy C NMPUTPaHUYHOU TEPPUTOPHUH.
[MpuunHO¥ mosBIeHHsT WH(eKkuun B Onaro-
MOJY4YHOU 30HE SBJSIETCS HECAHKIMOHUPO-
BaHHbI BBO3 B COCEAHHE MPEANIPUATHA
(JIITX) wHQUIIIPOBAHHBIX JKUBOTHBIX U3
I0XHBIX PETHOHOB CTPAHBI.

B cooTBeTcTBHM C HOPMaTHBHBIMH JOKY-
MEHTAaMH JWarHOCTHYECKUE HCCIIeIOBaHMA
Ha Opylesie3 IpoBOIAT JBa paza B oA C
nnTepBanoMm 180 cyrok. B xo3siicTBe, Haxo-
IAIIAMCS 107, HaOJII0JEHUEM, 10 3aIUIaHH-
POBaHHBIM CpPOKaM OTOOp HpoO KpPOBH IS
71a00paTOPHOTO UCCIIEOBAHHUS OCYIIECTBII-
0T BECHOH ((eBpanb-MapT) U OCCHBIO
(aBrycr-ceHTsA0pHE). [Ipn mpoBeneHNn Mccie-
JIOBAHMSI BCETO TIOTOJIOBBS B (peBpase mouy-
YeHbl OTpHULATENbHbIE pe3yibTarhl. [lo-
CKOJIbKY Opymensies SBISETCS XPOHUYECKH
npoTeKaroleil HHpEeKIreH, MaToI0TnIeCKe
IIPOILIECCHI B OPTaHU3ME KMBOTHBIX Pa3BUBa-
IOTCSI MEJUICHHO. Y KPYIHOTO pOTaToro CKo-
Ta yame HHPEKIHs MPOoTeKaeT 0eCCUMITTOM-
HO, U KJIIMHWYECKHE TPU3HAKN OOJIE3HHU ITpo-
SIBIISIFOTCSL B BU/IE A0OPTOB M POKACHHS He-

JKM3HECIIOCOOHOTO TMOTOMCTBA. bpynernes
He BCerja IpOosIBISIETCS] HAIUYUeM a0OpTOB.
OTO 3aBHCUT Ha KaKOW CTaAMU CTEIHHOCTH
MPOM30IUI0 HH(UIMpoBaHHE. B cBs3n c
9THM 3apakKEHHbBIE XMBOTHBIE MOTYT HaXo-
JIUTHCSL B OOIIEM CTafe M 3apakaThb 370po-
BBIX.

[MosTOoMy pesymbTarsl  JTabOpaTOpHOU
IMArHOCTUKHU SABJIAIOTCA Hauboiee 0CTOo-
BEPHBIM METOJIOM BBISBJICHUS OOJNBHBIX KH-
BOTHBIX Ha PA3IMYHBIX CTaIUSIX HHPEKIINOH-
HOTO TIpoIiecca.

YdauTeIBas ITEpedncCICHHBIE 3aKOHOMEp-
HOCTH Opyneiesa, yCTaHOBJIEHO, YTO B Te-
YEeHHUE IIECTH MECsIeB MH(EKIHs ANHAMUY-
HO pacIpocTpaHsulach Cpeay BOCHPHUHMYH-
BBIX JKMBOTHBIX XO35HCTBA.

B Teuenue miectn MecsieB HHQEKIHs
JUHAMHUYHO PaclpOCTpaHsIach CPEId BOC-
MIPUUMYHBBIX JKUBOTHBIX X03HCTBA.

[Ipy nIaHOBBIX AMATHOCTHYECKUX HCCIIe-
OBaHWAX Ha Opymemne3 B asrycre 2020
rojia BBISIBICHBI TTOJIOKHUTEIFHO Pearupyro-
ye JKMBOTHBIE CPEeIU OCHOBHOTO IIOTOJIO-
Bbsl craza kKopoB. KommdectBo uHpuimpo-
BaHHBIX KUBOTHBIX coctaBuiio 21,0% cpeau
kopoB miu 7,0% OT BCEro MOTOJIOBBS KPYTI-
HOTO POTaTOro CKOTa B XO3SHCTBE MpPEATIPHU-
arust (Pucynoxk 1).

p i n MHbHUMpOBaHHbIE
100% /At 106 y JUBOTHbIE
I
O0uee NoToNoBLE
I‘ 21% . (i1 BHO el f%mJ
;; ;,l'

Puc. 1 — Konuuecmeo gvisagneHHbIX OObHBIX OpYYeEILIe30M HCUBOMHBIX 00

nposedeHUs 0300POBUMENLHBIX MEPONPUSLTNUIL.
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Puc. 3 — Konuuecmso 8vis61enHbix 6OIbHBIX OPYYELTIE30M HCUBOMHBIX CPEOU

MONIOOHSKA 8 NEPUOO 0300POGIEHUSL

C 1enbro COXpaHEHHUs MOTOJIOBbS KpYII-
HOTO pOraToro CKOTa M PEHTa0EIbHOCTH
OTpaciu >KUBOTHOBOJCTBA PYKOBOACTBOM
HpPEeANPUATHS U CIEIHATUCTaMU BETepHHAp-
HOW CITyOBI IPUHATO PEIIEHHE O MPOBEJCE-
HUH 03710POBUTEIBHBIX MEPOTIPUATHH C TIPH-
MEHEHHEM crenuduieckod Mpo(UIaKTHKH.
[Ipu ycranoBneHnu B X03siicTBE Opynemies-
HOW WH(EKUUH >KUBOTHBIX BCEX MOJIOBO3-
PAaCcTHBIX TPYII, HauuHas ¢ 4-X MECSYHOTO
BO3pacTa, UMMYHHU3UPOBAIHM BaKIIMHON MpO-

32

TUB Opyuemie3a u3 caadoarTIIOTHHOTECHHO-
ro mramMa Opymuemra abopryc 82 >XuBOU
CyXOH, B cooTBeTcTBUU ¢ MHCcTpyknuei no

ee mpumeneruro (20.10.2017).
Uepes 1,5 mecsna mocie BaKIMHALMU

JKHUBOTHBIX MCCIIeI0BaIu Ha Opyremies PUJ]
¢ O-TIC anTturenom. Yepe3 6 mecsieB u B
MOCIICAYIOIINI TIEPHOJT €KEMECSIYHO HCCIIe-
JIOBaHHSI MPOBOJIUIIM OOIICTIPUHITHIMU Me-

tonamu (PA, PCK).
OTMEUCHO, YTO HANPSHKEHHOCTD IITH300-
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THUYECKOTO TIpoliecca B TIEPHOJ 03JI0POBIIE-
HUSI CHIDKAJach, HO HE3HAYHMTENILHOE KOJIH-
YeCTBO MH(UIIMPOBAHHBIX KMBOTHBIX BBISB-
JISUTH €KEMECSIYHO B TEUEHHUE TOCIIEIYOINX
TIOTyTOpA JIET.

BaxHO OTMETHTBH, YTO B TEUEHHE Mep-
BBIX JIBYX MECSIEB TOCIE BaKIIMHALIUH, [TPO-
BeJICHHON B ceHTs0pe 2020 roma, Kojmue-
CTBO OOJBLHBIX JKMBOTHBIX COCTaBisiIo 4,2%
- 2,5% ot o011ero moroyioBbs ¢pepMmbl. bob-
mas 4YacTh ITOJIOKHUTENBHO PEearupyromux
KMBOTHBIX BBISBIEHA CPEH OCHOBHOTO IIO-
rosoBbs (10,2% - 5,7% OT OCHOBHOTO cTaja
KOPOB, PHUCYHOK 2).

AHaNOTMYHYIO JWHAMUKY TPOSBICHUS
STMHM300THYECKOTO IpOIlecca OTMEYalln Cpe-
JIM MOJIOJIHSIKA KPYITHOTO pOraroro CKoTa
(Pucynok 3).

B Teuenne Bcero nepuoaa He6Iaromnomy-
4yus B XO3sSMCTBe BhISBICHO 23,4% KHBOT-
HBIX OOJIBHBIX OpYIEIE30M KUBOTHBIX.

Bosnpiryro yacth HHOUIMPOBAHHBIX JKU-
BOTHBIX COCTaBISUTM KOpoBHI 19,1% otT 00-
IIIEr0 TOTO0JIOBBs. 3a Mepruo]| HebIaromnoy-
YHS U 03JI0POBJICHUS 110 IPHYMHE OpyLesuié-
3a U3 OCHOBHOTO CTa/1a BHIOBLIO 57% KOPOB.

BaxHO OTMETHUTH yuyacTHE B 3IH300THU-
YEeCKOM Mpolecce MOJOJHIKAa (HEeTenmu u
TeNsATa), CpeArd KOTOporo BbIsBICHO 4,2%
MH(UIMPOBAHHBIX JKUBOTHBIX (OT 00IIero
TIOTOJIOBbS B XO3SIICTBE).

BbIBO/IbI / CONCLUSION

B pesynbraTe uccnenoBanuii, mpoBeaEH-
HBIX B CBE)XEM oOvare, YCTaHOBJIEHO, YTO
Opy1eué3 B COBpEMEHHBIX YCIIOBHUSIX CIeTy-
€T OTHECTH K BO3BPAILAIOIIUMCS MHQEKIH-
SIM, KOTODBIA TPOSIBIISCTCS JUHAMHUYHBIM
pacrpocTpaHeHueM M IHIMPOKHUM OXBaTOM
BOCIIPUUMYHUBOIO TOT0JI0Bs (0omee 20%),
BBICOKOW HaIpPsHKEHHOCTBIO 3MHU300THYECKO-
TO TPOIIEcca U BOBJICUEHHEM B HETO JKHUBOT-
HBIX BCEX ITOJIOBO3PACTHBIX TPYIIL.

RELIEF OF BRUCELLOSIS IN AN
ACUTE FOCUS OF RETURNING IN-
FECTION WITH THE USING OF A
VACCINE FROM THE STRAIN B.
ABORTUS 82
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ABSTRACT

The purpose of the study was to study
the features of the manifestation of the epi-
zootic process during a returning infection in
a fresh focus of brucellosis in cattle. The
work was carried out on a dairy farm on a
herd of cattle of a black-and-white breed, for
a long time successful in brucellosis. The
intensity of the epizootic process was as-
sessed based on the results of serological
studies of cattle of all sex and age groups.
Immunological studies were carried out in
accordance with regulatory documents on
the diagnosis of brucellosis of animals.
Standard diagnostic kits (S-) from commer-
cial kits were used for serological studies in
generally accepted reactions. Differentiation
of positive and doubtful reactions was car-
ried out using an experimental sample of an
antigen made from brucella in R-form. A
dynamic spread of brucellosis was noted
during the six months with the 7% ill ani-
mals among all of the receptive cattle. Well-
ness measures were carried out with using
the poorly agglutinogenic vaccine of strain
Brucella abortus 82. The recovery period
was 24 months. During of the trouble period
23% of infected animals were detected, in-
cluding 19% of cows and 4% of young ani-
mals. The number of sick animals in a per-
cent was estimated from the total numbers of
the cattle in the farm. Based on the data ob-
tained, it was established that under modern
conditions, against the background of long-
term well-being in a fresh focus of brucello-
sis, a dynamic spread of infection was noted
with a wide coverage of susceptible live-
stock and a high intensity of the epizootic
process.
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PE®EPAT

B macrosmem ucciemopa-

HHU paccMaTpuBaeTcs

MOAXO0JIbI K OLIEHKaM pHC-

Ka THOETW W TPOTHO3Y
| Pa3sBHUTHA CEICHCAa y CO-

0ax. Cemcuc  ocraercs
OJTHOW W3 KITFOUEBBIX KIMHUYCCKUX MPOOIEeM MEANIUHBI M BETEPUHAPUH, YTO OOYCIIOBICHO €ro
IIMPOKON pacHpOCTPaHEHHOCTHIO BO BCEM MHpE, MPUBOJAALIEH K BBICOKOM cMepTHOCTH. B oc-
HOBE CeTCHCa JISKUT PeaKiusi CHCTEMHOTO BOCIAJICHHsI OpraHu3Ma, KOTopasi peaqusyercs npu
Hanmynu npusHakoB SIRS, GakTepuemun u/wimu HHOEKIIMOHHOTO OYara pa3InaHON MPUPOIHI B
COYCTaHUU C OCTpO BO3HUKIIIUMHAU HpI/ISHaKaMI/I OpFaHHOFI JII/IC(byHKLII/II/I I/I/I/IJ'[I/I JOKa3aTeJIbCTBA-
MH MUKPOOHOH AucceMHHAIMH. I[TOCKOJNBKY CEICHC pa3BUBACTCS TOJNBKO M0 HApPACTAIOIICH,
HEBO3MOXXHO CaMOCTOSTENHEHOE BBI3IOPOBIICHHUE KUBOTHOTO 0€3 OKa3aHWS €My CBOCBPEMEH-
HOM HaJJIeKaller MeIUKaMEHTO3HOHM moMomu. Ha cerogHsIIHUN A€Hb OOHUM M3 KIHOUYEBBIX
BOIIPOCOB OCTAETCSl COBEPIICHCTBOBAHWE ITOJXOJOB K OIICHKAM PHCKA THOCIH W MPOTHO3aM
pa3ButHs cernicuca y cobak. [lombITka COBMECTUTh (haKTOPHI MATOTCHHOCTH HH()EKIIMOHHOTO
areHTa U HEeCOCTOSATEIHHOCTh 3aIIUTHBIX MEXaHW3MOB MaKpOOpraHW3Ma Hallljla OTpaKCHHE B
konneniusax PIRO, SAPS u MODS oneHuBaromux 3BEHbs dTHOMNATOreHe3a cercuca. Tak,
IBPHUCTHUYCCKHUE TIOAXO/IbI MO3BOJIAT BIUIOTHYIO MOJOWTH K pa3pabOTKe MaTOTCHETHUECKH 000C-
HOBAHHBIX METOOB OIICHKH PUCKa 'MOCIH )UBOTHBIX M MPOTHO3a Pa3BUTHsI CEICHCa Y CODaK.
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OTH MOIXOAbI OCHOBAHBI Ha KPUTEpUAX OLleHKU mokazaTenedl PIRO: mpenpacnonokeHHOCTh
(P), Butowatorast mopoJty, o1, Bo3pacT XuBoTHOro; nHdekuus (1), cBsa3zanHas ¢ Bugom oOHa-
PY’KEHHOTO TIaTOT€HA; CUCTEMHBIH OTBET OpraHm3Ma Ha MH(exkuuio R, xapakrepusyromuiics
OCHOBHBIMH KJIMHUYECKHMU TTOKa3aTeNsAMH - TEMIIEPATypa Teja, 4acTOTa CePACUHbIX COKpaIlle-
HUH, 9aCTOTa JBIXaHHUS U KOJIMYECTBO JICHKOIMTHI B KpOBH; opranHas aucynkuus (O), BBIIB-
JICHHasI B OZJTHOM WJIM HECKOJIBKMX OpraHax >KHBOTHOTO. HemanaoBakHyIO poiib B 00BEKTHBHOM
IIPOTHO3€ OTBOAMTCS KPUTEPHSIM OLICHKH Io mKkane SAPS, ¢ yduerom nsmeHeHuil nokasarenen
B cropony runepocnaienus (SIRS) mim nmmynocynpeccun (MODS), onpenenstronux cra-
JIMIO0 Pa3BUTHS CETCHca M BEPOATHOCTh pHCKa ru0esin OONBHOTrO XHUBOTHOTO. B cpenHem mpo-
THOCTHYECKAs TOYHOCTh CHCTEM KOJIMYECTBEHHOH OIIEHKH TsDKECTH 3a00JI€BaHHs COCTABISET
70-85%. IIpennoxeH aaroputM MepeBoa KIMHUKO-Ta00paTOPHBIX JAaHHBIX B MKy TTOKa3a-
tener (6ammoB) SAPS, ompenensionux TsDKeCTh 3a00NeBaHHS MPH JIENTOCIIHPO3E y COOaK.
INokazano, yto mo mxkane SAPS mpu nenrocnupose cobak mokaszaTens 29 0aUIOB yKa3bIBaeT
b Ha 14,5% pucka JIeTanbHOCTH.

BBEJIEHHUE / INTRODUCTION JIEHHBIX AucKyccuid. [loaTomMy cBOeBpeMeH-

Cerncuc — 3T0 yrpoKaromuii *HU3HU 1MaTo- HOE TPOTHO3MPOBAHUE PA3BHUTHSI CENTHUE-
Jorudeckuil mpouecc. B ero ocHoBe neXUT CKUX OCIIOXHEHHWH INIPH pa3udHBIX 3a00Ie-
peaKnusl CHCTEMHOTO BOCHAJICHHUSI OpTaHH3- BaHMAX KUBOTHBIX SIBIIACTCS aKTyalbHbIM.
Ma, KOTOpasl pean3yercst [Py HaJIUIHH TIPH- MeTo010THSI COBPEMEHHOTO HAYYHOTO
3HakoB SIRS, Gakrepmemun n/mmu uHpEK- [IPOTHO3UPOBAHUSI OCHOBAaHA Ha IMPHU3HAHUHU
LUOHHOTO oOYara pasjIM4YHOH TPUPOJBI YCTOWYMBOCTH  OOBEKTa  HCCIICJAOBAHUSL.
(baxTepuanbHOM, BUPYCHOW, TPUOKOBOW) B Hayunble mpenckasaHusi MIMEIOT Kak BHEI-
COYETaHWU C OCTPO BO3ZHMUKIIMMH IpPU3HAKA- HUE, TaK U BHYTPEHHUE MPUYKHBL. PazpaboT-
MH OpPraHHOM IUC(YHKUMH W/WIM J0Ka3a- Ka TPOTHO30B METOJOJOTMYECKH Pa3HOO00-
TEJIBECTBAMHU MHUKPOOHOH JicceMUHa- pa3sHa M HMMeEET IPUKIAJHbIE OCOOCHHOCTH
. OOBIYHO CeICHC Pa3BUBAETCSI TOJBKO [36].
[0 HapacTaolleil, 4To Mmojapa3yMeBaeT He- DOMIOUPUYECKHE  HCCIEIOBAHHUS  TECHO
BO3MOXKHOCTh CAMOCTOSITEJIbHOT'O BBI3I0POB- CBSI3aHBI C TEOPETHYECKUMH HCCIICTOBAHUS-
JICHUS. MU: [IEpBbIC OCHOBAaHBI Ha cOOpE IMIHUpHYE-

OCOOCHHOCTh cerncuca B TOM, 4TO 00- CKOr0 MaTepuasna, HaKOIJIEHHOTO B XOJe
JIE3Hb CTAHOBUTCA HEKOHTPOJIMPYEMOH H HAOJIOJICHUIT U DKCIIEPUMEHTOB, a BTOpBIC
TIPOSIBIISIETCSL B JUicOaiaHCce OJJHOBPEMEHHO MPOBOASATCST C ENbI0 MOATBEPXKICHUS WIN
CyIIe-CTBYIOIMX CHJI, OJHH W3 KOTOPBIX IpoBepKH rurote3. JIrodast HaydHast KOHIIETI-
TIOJIEPKUBAIOT BOCTAJIEHHE (CHHIPOM CH- IUsT  CTIOCOOCTBYET IPEACKa3aTeIbHOW pe-
CTEMHOTO BOCIHAJIUTENBHOIO OTBETa — ¢dnekcnu [25, 37, 42].
SIRS), npyrue — orpaHuuMBaIOT €ro (CHH- 3HaueHHe MpPOrHO3a B  KIMHUYECKOU
JPOM KOMIIEHCATOPHOTO TPOTHBOBOCIIAJIH- MIPAaKTHKE OIPE/CISIETCS] OCHOBHBIMHU 3ajia-
tenpHOro otBeta — CARS). B passurunm YaMHU BETEPUHAPHON MEIUIMHBI — TPOpU-
aucOamaHca MMEIOT 3HAYEHHE HE CTOJBKO JIAKTUKOW 3a00JIeBaHUI U JICYCHUEM JKHUBOT-
CBOWCTBa MH(EKIMOHHOTO areHra, a Ipo- HbIX. OCOOEHHOCTh BETEPUHAPHOTO MPOTHO-
JYKTBI, 0Opa3oBaBIIMECs] NPH pPa3pyLICHUH 3MPOBAHUSI COCTOUT B TOM, YTO €r0 JIOTHKa
coOcTBeH-HBIX TkaHel (danger-associated HE OrpaHuyuBaeTcs (HOPMYJIUPOBAHHEM TO-
molecular patterns, DAMP), crumynupyro- TOBBIX CILIEHAPUEB MPOTHO3MPOBAHUA. DKC-
LIMe BPO-XJIEHHbIH UMMyHHUTET. [Ipobnema NepTH3a HE CBOAUTHCS K CTEPEOTHUITHBIM
B HEKOHTPOIUPYEMOCTH  IIUTOKHHOBOTO MIPE/ICTABICHHUSIM, a CIIOCOOCTBYET Pa3BUTHIO
ITOPMa — MHAYKIUS (a3l IMMyHOCYIIpec- WHTYUTHUBHOTO MBIIIUICHHS BpadeH.
CHH BME-CTO (ha3bl pa3pemieHus] BOCIAICHUS [lepBbIii METOJT AIMITUPUUECKOTO HPOTHO-
U 3TO (aKTU4e-CKH SBISIETCS TNPUIMHON 3MPOBAHUS BKIIIOYAET BBISIBICHUE CEPhE3HBIX
cmeptr. Cercuc siBisieTcst MyJbTH(AKTOP- OTKJIOHEHUI OT HOPMAaJbHBIX 3HAUYEHHH OT-
HBIM 3a0osieBaHMEeM. MeXaHU3M pa3BUTHS enbHBIX  (prs3ndecknx (QyHKIMA. Brtopoii
OCTaeTcsl 10 CUX MOp MPEeAMETOM MHOTOYHC- TIOJIXOJ] K METO/IaM 3MITUPHYECKOTO IPOTHO-
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3UpOBAaHUS OCHOBAH Ha MpHU3HaKax 3aboie-
BaHus. TpeTuil TN IpencKa3aHui OCHOBAH
Ha CyMMe OOJIBILIOTO YHCIA OTAENIBHBIX SIB-
neHuil. CTaTHCTHYECKHE 3aKOHBI CaMH IO
ceOe He PACKpBIBAIOT HUKAKMX MPHIHMHHBIX
CBsI3€, a JIMIIB CHOCOOCTBYIOT MX OOHapy-
xkeHHuo. [loMMMO METUIIMHCKOrO OIbITa,
pelaroniee 3HaueHue UMEIOT Hay4HbIe J1aH-
Hble O TEYEHHH M MCXOJE TOTO0 MM HHOTO
3abosneBanus. CTaTHCTHKA IMPOTHO3a 3a00J1e-
BaHMS aKTyaJlbHA TOJBKO JUIS ONPEIEIEHHO-
ro TIepuoja BPEMEHH, IOCKOJbKY MpH
YCIICIIHOM JICYCHHH CMEPTHOCTH OT JII0OOTO
3a00JIeBaHNsI MOXKHO CHHU3HTH B HECKOJIBKO
pa3 [39]. Iloaromy misi ompeneneHus mpo-
rHO3a rotpedyercs Oobiie (PaKTOB O COCTO-
SSHUM OOJIBHOTO JKMBOTHOTO M pe3yJbTarax
JICUYEHUS.

Bpaun CcTankuBalOTCS € MPOTHOCTHYE-
CKUMM OIIMOKaMH U3-3a: HENPaBHIBHOTO
MIepPBOHAYAIIFHOTO JIHAarHO3a; HE3HAHUS W3-
BECTHOTO HayKe 3a00JIeBaHMS; OTCYTCTBHS
JIAHHBIX O 3a0O0JIeBaHWM HA JIAHHOM OJTalle
HAY4HOT'O Pa3BUTHS; OTCYTCTBHUS ONBITA Me-
JUUAHCKON mnpakTuku. [IpornosupoBanue —
JIOBOJIBHO CJIOXKHAsi 00JIaCTh KJIIMHUYECKOU
MenuIMHbL. JIorHKa MOCTPOEHUs MPOTrHO3a
CHJIBHO OTJIMYAETCS OT JIOTUKU AUATHOCTHKA
no3Hanus [40].

MATEPUAJIBI U  METOJbI /
MATERIALS AND METHOD

[TpoBeneHsl KIMHUKO-ANArHOCTHYECKNUE,
reMaToJIOTHYeCKHe M OMOXMMHYECKHE HC-
CJEIOBAHUS CPEJM OMNBITHBIX U KOHTPOJIb-
HBIX TPYII co0aK M OleHKa TOKa3aTeseH Mo
mxane PIRO [9, 10, 29, 30, 33, 35] u ympo-
IIEHHOHN IIKaJIBl OIEHKH (U3HOIOTHYECKUX
pacctpoiicts (SAPS) [9, 10, 29].

HccnenoBanus mpoBOAWINCH Ha 0Oase
BETCPUHAPHBIX KJIMHUK pa3HbIX aJMHHU-
CTpaTUBHBIX paiioHOB I'. Mockss! u ITogmoc-
KoBBbsl. [lepBUuHBIC NaHHBIE O00CIEIOBAHMS
KUBOTHBIX TiepeBouau B Oamnsl PIRO nu
SAPS.

Cencuc y KMBOTHBIX pa3liMyalid CTEIe-
HBIO BBIPAXEHHOCTH OTBETHOW pPEaKLIUH U
pa3BUTHEM OCJIOXHEHHH, MeTabOIMYecKnX
M3MEHEHHH, TOJIMOPTaHHOW HEJI0CTaTOYHO-
CTH, U YCJIOBHO pa3felieH Ha Tpu cTaiuu [9,
10, 29]:

I cragust — ovar uHGpEKIMU + CHHAPOM
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CHUCTEMHOTO  BOCHAJHUTEIBHOTO  OTBETa
(SIRS);

IT cramgus — oyar mHpEKIUN + CHHIPOM
CHCTEMHOTO  BOCHAJIMTEIBHOTO  OTBETA

(SIRS) + cuHAPOM MOTHMOPTAaHHOW HEIOCTa-
tounoctu (MODS);

III cTamust — oyar UHQPEKIMKA + CHHIPOM
CHUCTEMHOTO  BOCHAJUTENILHOTO  OTBETa
(SIRS) + cuHAPOM TOTMOPTAaHHON HEIOCTa-
touHoctd (MODS) + cenTudeckuii oK.

PE3YJbTATHBI / RESULTS

Jis BBIACHEHHS CpeAHUX OaJUTBHBIX II0-
kazateneil mo mkane SAPS y cobak paznnu-
HOW MH(EKIMOHHOI MaTONIOTHH, HAaMU ObUTH
MIPOaHAIN3UPOBAHBI INTEPATYPHbIE JTaHHBIE,
MOJyYCHHBIE aBTOPaMHU MpPH 00CIeIOBAHUU
MHQEKINOHHBIX 0OoNe3Hedl JKMBOTHRIX. B
Tabmuma | yKa3aHBl KPUTEPUH OIICHKH IIO
mkane SAPS.

BaxxHo MOMHHTB, YTO HH OJJHA CTPATETHsI
MPOTHO3UPOBAHUS HE SBISIETCS JIydlled U
YTO COOTBETCTBYIOIIHUE YMPOIIEHUS MOTYT
MOBBICUTH TOYHOCTbH BHIBOJIOB.

[IpennpuHUMATUCh TaKXKe IOMBITKH 3a-
MEHHUTH IPOYHO YTBEPAHBIIHECS B MEIH-
MUHCKON cdepe CYyObEeKTUBHBIC SMITHPHYC-
CKHe TIpe[cKa3aHus Ooyiee TOYHBIMH Mate-
MaTUYECKUMU MPECKA3aHUIMU.

JIMCKpUMUHAHTHBIN aHaIU3 OTIUYAETCS
OYCHb BBICOKOW TOYHOCTBIO W 4YaIlle BCETO
WCTIONIL3YETCSl ISl pelleHusl 3a/1ad MPOTHO-
3UpPOBAHUS B MENWIIMHE. DTOT CTaTUCTHYE-
CKHH TIOOXOX TIO3BOJIET OIHOBPEMEHHO
HCCIIEIOBaTh PA3IUYUS MEXAY TIpyNrnaMu
HCIBITYEMBIX TI0 HECKOJIbKUM IpuunHam. He
MEHee BaYKHBIM JIJISl TPOTHO3UPOBAHMUSI SIBJISI-
€TCSl KOPPENIALIUOHHO-PETPECCUOHHBIA aHa-
u3. DTO CTAaTUCTUYECKUH METOJ, M3ydaro-
IIUA B3aUMOCBSI3b MEXIY TEPEeMEHHBIMH U
OTIpeNIeISIIONUN  ONMM30cTh M (opMy ITOH
B3auMOCBs3HU. [Ipu OoTCyTCTBUM OmpenerneH-
HBIX TOKa3aHWH YCIIEIIHO cpadoTai mocie-
JIOBATEJIbHBIM CTaTUCTHUECKUA aHanu3 A.
Bansner [39].

Bonbias 4acTe COBPEMEHHBIX HCCIEH0-
BaHU# B 00JaCTH MEAUIIMHCKOTO MPOTHO3M-
POBaHUS MOCBSIICHA UCXO/AaM 3a00JeBaHU.
JlanHas cuTyarusl SIBHO CBS3aHA CO CTele-
HBIO HEOTIPENICIIEHHOCTH peIIaeMON 3a/1ayuH.
IToaTomMy TpOTHO3MpPOBAaHHE HCXOIOB 3a00-
JIeBaHUsl — 3a/1aya, B KOTOPOU OXHUJaeMble
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COOBITHSI CBSI3aHBI CO CTOXacCTUYECKOW He-
OIPEJENICHHOCTPI0  KJIACCHYECKOTO  THIIA.
Kak npaBuio, pemenne momgo0HIX mpobiaeM
OCYIIECTBIIICTCS Ha OCHOBE aHan3a 0OJb-
II0TO KOJIMYECTBA MCCIICJOBAHUI, CIICIIHAITh-
HO OTOOpaHHBIX U YHU(HUIIMPOBaHHEIX. [1og-
X0 K DEIICHHIO 3aJa4ydl IPOTHO3MPOBAHMUS
Te4eHHs 3a00JIeBaHMUs aHAJIOTHYEH.

K coxaneHuio, NPOrHO3MPOBaHME KaK
Hay4dHasd AJUCHUIIIMHA, HU3y4aromasa NyTu u
CpeICTBa BETEPUHAPHOTO MIPEABUICHUS, €IIe
OYeHb HECOBEPIIEHHA M HAaXOAWTCS B 3aya-
TOYHOM COCTOSIHWU. B oOmactm BerepuHa-
pun paboT 1O MPOTHO3MPOBAHUIO HEIOCTa-
TOYHO. B HacTosIEeM nccae0BaHUN MPOBe-
JICHA CpaBHHUTENIbHAs OLIEHKA, IT03BOJISIIOIIAS
c(hopMHUpOBATh MPOTHO3 PA3BUTHSI CETICUCA U
PHCK THOEIH TIPH JIEITOCIIHPO3€e COOaK.

B mocnemame 10-20 mer KIMHHYECKHUE
MPOSIBJICHUS JIEITOCTIMPO3a Y IKUBOTHBIX
PETUCTPUPYIOTCS PENKO, OAHAKO MH(EKIHS
pacmpocTpaHeHa JOCTaTOYHO MIHPOKO. YPo-
BEHb 3apaKeHUs! CO0aK, MPOTECTUPOBAHHBIX
B Poccum, coctaBun B cpennem 19,59%. B
1997 rony 3aboseBaeMOCTh COOAK JAOCTHTIIA
32,64% [32]. KnuHnueckuMu 0coOEHHOCTS-
MH JIENTOCIHPO3a SBIAIOTCSA IEIPECcCHs,
MOBBITIIEHHE Temreparypel Tema 1o 40,0-
41,0°C, xaxnaa, OTKa3 OT €Jibl, KPOBSIHUCThIE
BBIJICJICHNSI CIIM3UCTHIX O0OJIOYEK, pBOTA U
TIOHOC, XEITYIIHOCTh CIM3UCTOH 000JIOUKH
n ckiep. TspKkecTh W JUTUTENBHOCTH 3a00J1e-
BaHUS 3aBHCAT OT MHOXECTBA (haKTOPOB:
HecnelM(UUECKOd PE3UCTEHTHOCTH Opra-
HU3Ma COOAKW, MacCOBOW MHBA3HH W IIaTO-
TEeHHOCTH BO30YAMTEIs, BO3PacTa KHBOTHO-
To, MNPEMOPOMIHOTO M COIYTCTBYIOIIETO
craryca. Ilo ganueiM O. I'. I1IBeuxoBoii [41],
JIETAIBHOCTh KHMBOTHBIX B KPYITHBIX TOpPO/ax
cocrasiser 14,5%.

Jlentocnupo3 pasBuBaeTcs B ABE (asbl:
OakTepreMu4eckyro (a3zy M TOKCHYECKYIO
¢azy. M3-3a cHIBHOTO OTpaBICHUS MPOAYK-
TaMM MHKPOOHOTO pacraja BHYTPEHHHE
Oprasbl TEpecTaloT paboTaTh M KUBOTHOE
norubaer. daza MHTOKCHKAIMK MPOTEKAET B
BUJIe KPOBOMBIIMSHUM MM KenTyXxu. ['emop-
parn4e€CKuec CUMIITOMBI MOTYT COXPaHATHCA
0 7 IHEMH, mocie 4ero codaka morudaer or
00e3BOKMBaHUS M KpOBOIOTEpH JHO0 3200-
JIEBaHHE MEPEXOINT B XPOHHUIECKYIO PopMmy.
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[Tpu xenTymHo# Gopme JIENTOCITUPHI BbIJIE-
JSIOT TEeMOJINTUYECKUM TOKCUH. IledeHb
HCUEPIBIBAET CBOIO CIIOCOOHOCTH K JA€TOKCH-
Kalyi. DPUTPOLMTH TOABEPTalOTCS Macco-
BOMY JIM3HCY, M YPOBEHb OMIMPYOHHA ITOBHI-
maetcs. JlenTocrupo3 MOXKET MpOTeKaTh B
OCTpO# (BBICOKas CMEPTHOCTB), TOJ0CTPON
(cMepTh WM TepexoJl B XpOHUUECKYIO (op-
My) U XpOHHYECKOH (hopmax, a TakKe BO3-
MOKHO JETITOCIIMPOHOCHTEILCTBO
(6eccummnromuoe Teuenue) [31].

3aboneBaHns co0aKk HE OMPENeISIIOTCS
TIOPOIOH M PETUCTPHUPYIOTCS B TEUCHHE TO-
na. B ocTpeix cimydasx 0oJe3Hb XapaKTepu-
3yeTcsl BBICOKOH TeMITepaTypoH, OTKa3oM OT
€/1bl, CHJIBHOMU KaXK/10i, KPOBAaBBIM ITOHOCOM
WM 3al0pOM. XapakTEpeH HENpPUATHBIN
3amax u30 pra, )KenTyxu HerT. IIpu xponuue-
CKOM TEYEHHH 3a00JIeBaHME MPOTEKAeT MpU
HOpPMaJIbHON TEMIIEpaType M HMEEeT Te XKe
cumnToMsl. Ha 3-5-i1 neHb Ha CIM3UCTOH
pTa OOBIYHO TOSBIIAIOTCS XapaKTEpPHbBIEC BBI-
ceimanus. Ha necHax, s3pIke U ry0ax mosiB-
JSIFOTCSL  JKEJITOBATBhIE WMIIM  TPS3HO-CEphIe
CTpYIIbs, KOTOPBIE 3aTeM IPEBpAIAIOTCS B
s13Bbl. BONM B JKMBOTE, MHOT/Ia TOHUYECKHUE
cynmoporu BcuencTsue ypemun [3, 14, 38]. B
Tabnmure 2 HaMH TIPEICTAaBICHBI OalIBI IO
mxkane SAPS noxazaTeneil KpoBH, MOTy4YeH-
wbix M.C. Kpusko [28]. [dns cpeagnecratu-
CTHYECKOro OOJBHOTO JIEITOCIIMPO30M JKH-
BOTHOTO TOKa3aTeNd KPOBU COCTaBWIM 29
6astoB no mkane SAPS.

VY 22-x 00cieq0BaHHBIX HaMU OOJBHBIX
JENTOCTIHPO30M cobak (Tabnmma 3) uToro-
BEII Oayut komebancs B mpenenax lim 1341
Oamta, CpeaHECTaTHCTHYECKUH IT0Ka3aTenb
o mwkaine SAPS coorBercTBOBa 29 Gaam.

OTME4YEeHO HEe3HAYUTENIbHOE CHH)KEHHE
KOJIMYECTBO APUTPOIIMTOB, KOTOPOE BapbH-
poBano B mpezenax (lim 0-2 Gamna), Takke
BBIABISIIOCH CHIDKEHHE YPOBHS T'€MOTJIOOH-
Ha (B HWKHeH Tpanmie Hopmbl lim 0-1
Gamr). Habmromaercss He3HaUMTENbHOE YBe-
JIMYEHNE CKOPOCTH OCEJaHUsl SPUTPOIUTOB
(lim 0-1 6amm).

YpoBeHb 203MHO(MUIIOB CIIETKA YBEJIHMUYECH
(lim 0-1 Gayur). MOHOIMTHI BBIXOAWIN 32
npe-nensl Gusnonorndeckoi HopMsl (lim 2—
4 Oamra). KonmdgecTBO MaNOYKOSAEPHBIX
HEUTPOQHIOB 3HAYUTEIBHO  IIPEBBINIATIO
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Taoauna 1
Kpurtepnu onenku no mkajie SAPS
MokazaTenu OueHnka B 0amiax
KpOBH 4|3|2|1 0 1|2|3|4
Husxe HOpMBI Hopma Beie HOpMbI
OTKI0HEHUE 5 -
OT HOPMBI, % ‘;%ee 25-50 | 11-24 | 1-10 0 1-24 | 25-50 | 51-100 fgge
Taoaumna 2

MopdoJioruieckue noka3aTeJ KPoBH y c00aK, 60JbHBIX JENTOCIIHPO30M

Hopma CpenHue noKa3aTean cSGaK IPH JIeT-
Tocnupo3e n=24
Toxasatemnu Huxusist Bepxusis Ilar C OTKII0HE- ba
penHue o
rpaHuIa rpaHuia Hoxasateny | FHEOTHOD- | e
HHTEpBaia HHTEpBaIa MBI, % SAPS
T'emormo0uH, 1/ 120 180 60 110,6+5,4 -8 1
Sputpoutst, x1012/ 52 8.4 30 | 4612039 11 2
JleKOIMTHI 5,5 17,5 12 10,58+0,31
D03uHOPHIIBI, %o 2 10 8 5,41+0,03
Hanouxosnepubie 0 3 3 20,55+0,08 585 4
HeUTpohuIsI, %
Cerventosnepubie 60 77 17 50,4+0,31 -16 2
HeUTpohuIsI, %
JlmmdpouuTsr, % 12 30 18 17,51+£0,07 0 0
Mouonutsl, % 3 10 7 6,13+0,12 0 0
COD, mMm/1 gac 2 3,5 1,5 6,13£1,4 80 3
AJIT, E/n 10 58 48 96,58+3,2 67
ACT, E/n 10 55 45 150,75+8.,9 174 4
Hlenounas docdara- 10 150 140 | 1212485 0 0
3a, BE/n
MoueBrHa, MMOJIB/JI 43 8,9 1 19,71+0,33 121 4
Kpeatennn MKMOITB/IT 25 120 95 135,21+8,3 13 1
B“““py6“§’ MKMOTIB/ 3 8 5 20,97+1,09 162 4
I'mroko3a, MMOJIB/JT 33 6 2,7 3,88+0,12 0 0
OOmuuii 6eok, 1/11 54 77 23 53,6+1,1 -1 1
ToroBslii 6an 29
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Taoauna 3

N3menenne nokazareneii nmo mxajae SAPS npu cenTu4ecKux 0CI0KHEHHAX
y c00aK, 00JbHBIX JeNTOCIHPO30M

Bamer IToxazaTenu basuet
TTokazarenu ¢u- 6 OOJIBHEBIX
3HOJIOTHYECKOM OJIbHBIX Haszsauwne ¢)H3plvonomqe- JICTITOCITH-
Hasanwue mo- . JICTITOCITH- CKOl HOPMBI
HOpMBI (lim). MOKa3aTens . po3om
KaszaTess KoHTpors po3om (lim).
=24 K
(n=22) (n=24) 52y (n=22)
1 2 3 4 5 6
WBC <6|17> lim 0, ACT <11]42> lim 2-4,
JlefikouuTel 1079/1 Mo 0, Mo 3,
x 0 x 3,15
RBC <55(8,5> 1001/ | fim 02 AJIT <9|52> fih 2%,
OpUTPOLUTHI 1 <1 4’ <3 1’
lim 0-1 lim 0-2,
l"eMI(_)IST]g&/IH - 1Ogl/ll v 1;/[8 g’ I%Keﬁzi};ﬁﬁ 25-120 )12410 117’
(e0)e) <2|8> li\r/[noodl MoueBrHa 11&202;4’
ESR MM\4ac <0 3’ <3,5|9,2> <3 7’
IU/an. <0|3> 1113110154’ BunupyGun <3]13,5> 11131101;4’
Hetitpodmmst % 3.1 4 oo <2 87
Clan, <55170> fim 12, OB <40|73> fim 01,
Heiitpoduibl % <1 6’ 6erok <0 3’
lim 0-1, lim 1-4,
DO03UHOPHITBI <00L > Mo 0, giijg);iig <18]70> Mo 3,
x 0,4 x 3,5
lim 0, Temmepa- Lim 1-2,
JlumbonuTs <]30)32> Mo 0, Typa Tena 37.8-39.4 Mo 2,
° x 0 (®) 07 x 1,7
<0|3> lim 2-4, UCC (B Lim 0-1,
MoHouuTh % Mo 3, MHUHYTY) 60140 Mo 1,
° x 3,13 X 0,7

Wroroseiii 6amr: lim 13-41, Mo 26, x 30,49

Hopmy (lim 1-4 Gamna). YpoBeHb CETMEHTO-
SITEPHBIX HeUTpodmioB OL1 moHMKEH (lim 1
—2 Ganna).

Crnenyer OTMETHTh, YTO JICITOCHHPO3 y
co0aK TPHBOAUT K TIOPAKEHHIO TMECUCHH,
BBISIBJISIETCSI TIOBBILICHHE YPOBHS acrnapraTa-
MuHoTpancdepassl (lim 2—4 Gamia) u amio-
HuHamuHOTpaHcdepassl (lim 2-4). Drto cBs-
3aHO C HMHTOKCHKAamWeH I'eMOIUTHYECKUMHU
saamu. HaOmromaercst peskoe yBeNUUCHHUE
ypoBHs Omnupy6una (lim 14 6amna), uro
YKa3bIBaeT Ha HAPYIICHHS B XKEITYHBIX IPO-
Tokax. Mouesuna (lim 2—4 6asnna) u kpeatu-
HuH (lim 0-2 6ana) Takke HOBBIIAIOTCS.
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B mpyrux umccnemoBammsax [27, 31, 41]
TEHJICHIUS HW3MCHEHHS OHOXMMHYECKUX
ToKasaTesed TpH JIEITOCHHPO3e y cobak
COOTBETCTBYET HAaIlMM JAaHHBIM. V3mMeHeHus
OMOXMMHYECKUX TOKa3aTeled KpoBH Ha 9 u
18 neHb OoNe3HM IMPEICTaBICHBI B TaOJIUIIE
4.

B HACTOAICC BPEMSA MCHACTCA B3IJIAL
Ha MPHUPOY MATOJIOTHH CHCTEMBI TEMOCTa3a
npu cericuce [31]. [lommoprannas Hemocra-
TOYHOCTH C Pa3BUTHEM AMCOYHKIHMU B CH-
CTeMe TeMOCTa3a SBISIETCS OCHOBHOHM NpH-
YIHOI CMEPTHOCTH MpHU JenTtocnupose [12,
34]. Tlpu Tskenol ¢GopMme JIENTOCIHPO3a
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Taoauna 4
Buoxnmuyeckne nokasareau KpoBH codaK,
00JIbHBIX JenTocnupo3om (n=10) [27]
I'pynna onsiTa
Iokazarenn KonTpoan Juu uccnenosanus
1 9 18
OO6muii 6enoK, 61,4+4,8 432443 45,843,2 41,3+4,6
Moviesuria, 5,740,7 16,2413 17,540,9 19,1£1,2
MMOJIb/JT
Kpeariru, 75,446,8 128,7+10,2 1454462 154,148,6
MKMOJIB/JT
I'mroko3a, 3,840,3 2,340,3 1,3+0,1 1,6+0,3
XonecTepuH, 4,8+0,3 7,3£0,7 7,9+0.4 6,9+0,5
brmpyGuit obwit, 42+0,4 18,440,5 17,9+0,6 15,240,3
MKMOJIb/JT
Kanpuui, 2,9+0,2 2,8+0,3 2,6+0,3 1,741,3
Heopraangeckuit 1,3+0,1 1,4+0,1 1,3+0,2 0,7+0,1
AJIT, en/n 40,9+£3,8 82,8+8,2 84,6£7,5 91,4+6,7
ACT, en/n 35,5+1,9 92,6+7,2 95,64+4,8 98,3+4,9
Wenorias 82,657 162,346, 1 161,443 182,846,5
(dbocdaraza, en/n

perucTpupyercsi H30JIMpOBaHHAs TPOMOONIH-
TOTIEHHS C TPOMOOTHYECKOH MUKPOAaHTHOTIA-
THel, ypeMudecKkas U NMe4eHOUHasi Koaryno-
naTtus. MuenoTokcudeckoe JeiicTBue enTo-
CHHPBI POBOLIUPYET TSIKETYIO TPOMOOLIUTO-
meHuro [26], KoTopas MOXXET OBITH CBsI3aHA
TakKe ¢ mocrarperanuoHHoi [17, 21] wmm
AyTOMMMYHHOM peakiiel opraHmsma. OH-
JOTEeNHaNbHast AUCHYHKIHUSA MOXET OBITh
00yciIoBIIeHa UMMYHHBIM BacKyiauToM [23]
WJIM CeNTUYEeCKOM Koarysomnarueit [7, 13].
[Ipu maTonoroaHaTOMHUYECKOM OCMOTpE
JIBYX TMaBIIUX COOAK OTMEUYUCh U3MEHEHHS
B pas3INYHBIX opraHax u TKa-
Hsax. [ledens yBennueHa, mepepokeHa -
HHUCTO-KPAaCHOTO I[BETA, YIPYTOil KOHCUCTEH-
1M, 3a()UKCHPOBaHA 3EPHUCTASI U KUPOBaAs
muctpodus. B mapenxume HaOmomanm
HEKPOTHYECKHE oyaru
u KPOBOM3IIUSHUSA. Kemunsrit my-
3bIpb  TEpENoHeH  Oypo-3eJeHON  Kel-
4pt0. [loukn yBenuueHsl B 00beMe, OTeUHbIE,
Jpsi0TIBIEe, CEPOBATO-KPACHOTO 1[BETA.
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®ubposHas Kamcyna cepasi, JIETKO CHH-
Maetcsl. B mapenxnme nmovek - MeJkue odaru
HeKpo3a. B Jerkux remopparmyeckue HH-
(apkTel. JINMQOyY3IIbl YBETHMUYECHBI, OTCUYHBIE,
C KPOBOUBJIHUAHUAMMU. CepﬂeqHaﬂ MBIIIIAa
Jpsibnast, 6nenHo-kpacHoro useta. [lox anu-
KapaueM — KpPOBOM3IHSHUA. B xemynodno-
KUIIEYHOM TpakTe IPHU3HAKH KaTapaibHO-
remMopparnieckoro BocrasieHus. CeneseH-
Ka 0e3 M3MCHCHHN.

Takum 00pa3oM 1o pesynbTaTaM pacue-
Ta MOP(OJIOTHYECKHX W OMOXUMHYECKUX
mokasaTesiel KpoBH cobak, OOJBHBIX JIETITO-
cnupo3oM, 29 Gamsos mo mkane SAPS coot-
BeTcTBYeT 14,5% pHcKa JIeTaabHOCTH.

3HaHWE TIPOTHO3a [AEcT BO3MOYKHOCTBH
M3MEHATh Tepanuio. MerogamMn MHOTogdak-
TOPHOTO aHaJN3a MBI OOHAPYXWIH CIIETyI0-
Me TPEIUKTOPhl BBDKUBAEMOCTH CO0aK
1ocJie TEePEHECEHHOr0 CEeICHca: YPOBEHb
COD, mnaJoYKosIIEpHBIX  HEHTPOQUIOB,
AJIT, ACT, OunupyOuHa u MOYEBUHBI Yepe3
mecsn mociae OUT. IlomydeHHble maHHBIC
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JUKTYIOT HeO6X0}II/IMOCTb JICUCHUA aHCMHH,
TUC(YHKIUY [TEYCHH U [TOYCK, IPOBEIC-
HHUE BOCCTAHABIMBAIOLICH Tepalii  TOCIIEe
OUT.

Hamre nccnenoBanne MOXET CTaTh OCHO-
BOHM AN HanmbHEUIIed pa3padOTKH TMPOTHO-
CTHYECKUX KOHLEMINI YBEITHUSHHUS TIPOJIOI-
YKUTEIIHOCTH JKU3HU M CHIDKEHUS 3a00i1eBa-
€MOCTH OOJIBLHBIX KUBOTHBIX.

CymiecTByeT JiBa 1M0JIX0/1a K OLIEHKE CTe-
TICHN TSKECTH OOJIE3HH KMBOTHOTO: (prsno-
Jlornyeckuil U tepaneBTHUecKuii. dusnono-
TMYECKU - OCHOBAaH Ha CBSI3H C PHUCKOM
CMEPTH KMBOTHOTO KOJHWYECTBA W CTENECHU
¢usnonornueckoii nuchynknuu. CrabocTb
(U3HOIIOTHYECKNX IIKaT B JUINTEIBHOCTH
WCCIIeIOBaHUH 110 cOOpY AAaHHBIX JUII OKOH-
YaTeJIbHON MPOTHOCTUYECKOW olleHKU. Yem
OoJipllle MHTEPBAJ, B TEUCHNE KOTOPOTO Olle-
HHUBAETCSI COCTOSIHUE )KUBOTHOTO, TeEM OoJee
CHJIPHOE BIIMSHWE Ha HETO BIMAET OKaXET
MIPOBOAMMOE JICUCHHE, U TEM MEHbIIe Oan-
JIOB MO IIKaje OyAeT OTpakaTh COCTOSHHE
0O0JILHOTO ITPY TTOCTYTUICHHH.

[Ipu TepaneBTHYECKOM MOJX0JIE YPOBEHb
Tepanuy HalpsIMyIO CBsI3aH C (DU3HOJIOTHYE-
CKOW HECTaOMIBHOCTBIO, a TaKKe KOPpeH-
pyer ¢ puckoMm rtmbenn xuBoTHOro. Cra-
00CTh TaKOTO ITO/IX0/1a SIBJISETCS TO, YTO KTO
-TO W3 Bpadyed MpPEANOYNTACT WHBA3HUBHYIO
MIPAKTHKY, 8 KTO-TO KOHCEPBATHBHYIO.

[penckazanue prcka THOCITH KHUBOTHOTO
OCHOBBIBACTCA HaA OLICHKE TAXKCCTU COCTOA-
Hust anpeHTa. ClIoBO «PHUCK» 03HAYaeT BO3-
MOKHOCTh BO3HHMKHOBEHHS HEOIarompusT-
HOTO UCXOJIa, TAKOTO KaK MPEeXIeBpEMEHHAs
cMepTh. Ha MaremaTndeckoMm SI3bIKE PUCK —
9TO BEPOSITHOCTh HACTYIUICHUSI COOBITHS,
Hanpumep: ot 0 — Hukoraa, 10 40 — 00si3a-
TenbHO. PakTop pHcka — 3TO JH0O0E BIIUS-
HUE (B TOM 4YHCJIE AMAarHOCTHYECKUE W Jie-
4yeOHBIC TIPOIICYPHI), TOBHIIIAIOIICE BEPOSIT-
HOCTh HEOJIAarompHusTHOrO Mcxona. Bce BbI-
LIeTIepeUNCIICHHbIC Pe3YJIbTaThl ITPeCcKazye-
MBbI. BO3MOHBI NPOTHOCTHYECKHE TPOTHO-
3l JajbHEHIero TtedeHus 3a0o0JeBaHMS.
OnHaKo ciie/lyeT OTMETHTB, YTO PUCK U TIPO-
THO3 OIMHUCHIBAIOT COBEPIIEHHO Pa3HbIC sBJIC-
nust. [To cyTH, olleHKa prcka — 3TO Iporecc
PaHXMPOBAHMS MAlMEHTOB B COOTBETCTBUH
C YPOBHEM PHCKa, a 3aT€M IIPOBE/ICHNUE CPAB-
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HUTCJIBHOI'O0 aHalin3a MEXIY XKUBOTHBIMH CO
CXOXHMMH TIOKa3aTejiIMU WM  YPOBHAMU
pHcKa.

O1eHKa TSDKECTH COCTOSIHHS OOJIBHOTIO,
MIPOM3BOANMAs MO MIKAJaM, TaKXe Mpeio-
CTaBISIET BO3MOXXHOCTh ITIPOTHO3HMPOBATh
pPHCK CMepTH >KHBOTHOTO. CIIOBO «PHCK»
TPaKTyeT BO3MOYKHOCTb ITPOSIBIICHUSI HeOua-
TOMPUSATHOTO COOBITHS. DakTopamMu pHCKa
BBICTYIIAIOT 0COOCHHOCTH OopraHmsma WJIn
Jo0ObIe BHEITHUE BO3JIEHCTBUS (KaK JUAarHO-
CTHYECKHE, TaK U JIeYeOHBIE), KOTOPhIE yBe-
JMYUBAIOT BEPOSITHOCTh HEOJIArONPHATHOTO
ncxopa. [Iporxos Gymymero TedeHus 0omues-
HU BO3MOKeH. OHaKo CIlieIyeT OTMETHUTh,
YTO TPOTHO3 U PHUCK OMMCBHIBAIOT COBEPIIICH-
HO pa3Hble coObITHS. OlleHKa pUCKa MOCTPO-
€Ha Ha OCHOBE OIPE/EICHHS BEPOSITHOCTH
3a00JIeBaHMsI U MPOTHO3a BEPOATHOCTU HC-
xoza.

OreHKa pHUcKa SIBISIETCS METOIOM CpaB-
HEHUSI TOJBKO MEXAY TPYNIAMH CXOIHOTO
pucka. Bricokmii puCK JIeTanbHOCTH HE O3HA-
YaeT, YTO ITO KOHKPETHOE KUBOTHOE YMpET,
HO YTO B €r0 Clly4ae BEpOSTHOCTb CMEpPTH
JIOCTaTOYHO BbIcOKa. [Ipu pucke cMmepTHO-
ctr 50%, MOJIOBMHA BCEX MOKET IOTHOHYTb.
Ecmu puck rudemn 10%, to 1 u3 kaxasx 10
GonbHBIX ymperT [16].

Benyme#t npuuamHoit cmeptun ObUTO pas-
BUTHE CHHApPOMA IOJHOPraHHOM HemocTa-
ToyHocTu. OpraHHass TUCQyHKIUS OOBIYHO
NpOSIBIISIETCS. B BHJIC NUC(YHKIMHM JAbIXa-
TEJIbHOW, MOYEUHOM, CeplIeYHO-COCYUCTOM,
[IEYEHOYHOHW, KPOBEHOCHOM, IKEIyJA04YHO-
KHUILEYHOW M LEHTPaIbHOW HEPBHOW CHUCTEM
[22]. [TonmmopranHast HEAOCTATOUYHOCTD SIBJISI-
eTcs 4acTOW NPUYMHOM THOeNu MalueHTOB
OTJICTICHUI MHTCHCHBHOW TEPAlMU C BBDKH-
BaeMocThio 30-80% u B3amMoOCBs3aHa C KO-
JINYECTBOM MOPAKEHHBIX OPTaHoB [5, 6].

IleyeHb — XU3HEHHO BaXKHBIM OpraH ¢
MHOXKECTBOM (DYHKIWH, HANpaBICHHBIX Ha
MoJIepKaHle TOMeocTa3a B OpraHu3Me.
ITpu cernicuce, CBSA3aHHOM C JIETITOCIIMPO30M
co0ak, IedeHb SBISIETCSI OPraHOM «IIEPBOH
JIMHUM 3alIUTBD), PETyIUPYIOMINM IIHPOKUM
CHEKTp KJIIOYEBBIX METa0OINYECKUX, TOMEO-
CTAaTUYECKUX u 3aIUTHBIX peakiui
(cBs3pIBaHME OakTepuil M BEIpaOOTKa Meaua-
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TOPOB BOCHAJEHHs), & TAK)K€ MOIYJIHPYIO-
UM UIMMYHUTET [18].

[leueHp mpHm cemcuce BOBJIEKAECTCA BO
MHOTHE TaTOJOTHYECKHE IMPOIECChl U ee
opakeHNe MPUBOIUT K HAPYIIICHUSAM 0OMe-
Ha BEIIECTB, IMMYHHOTO OTBETA, IPOIIECCOB
CBEpPTHIBaHUS KPOBH, JIETOKCHKALIUM M aHTH-
MHUKpOOHOH 3ammtel. Cerncuc M cenTHye-
CKHIl IIOK XapaKTepH3YIOTCS HapylIICHHUEM
PETYIIAIUKN PEaKkIMi OpraHu3Ma Ha HH(QECK-
LU0, YTO TPHBOAMT K OMACHOW MJIS KHU3HH
opranHo# muchynknun. Hapymenue ¢yHK-
OUU TIEYCHH YACTO OCJIOXKHSICT KIMHIYe-
CKYIO KapTHHY KPHUTHUYECKOTO 3a00JieBaHUS,
3HAYUTEIBHO YXYJIIAeT MPOTHO3 Cercuca u
SIBJISIETCS] CUIIBHBIM HE3aBHCUMBIM (DaKTOpOM
cMmepTHOCTH [8, 20].

Knuauuecku nBymsi HaumOosiee pacmpo-
CTpaHEHHBIMH MPUYMHAMH  CENTHYECKON
TUCQYHKIINH TI€YCHH SIBIISIOTCS aHOKCHYeE-
CKHHl TemaTUT W CEICHUC-aCCOUNUPOBAHHBIN
xomectas [11].

JuchyHKIMS NIeYeHn BapbUpyeT OT Cyo-
KIIMHUYECKOH JI0 SIBHOW HEJOCTaTOYHOCTH.
[TopaxkeHus MedeHn XapaKkTepU30BAIUCH OT
YMEPEHHO TOBBIIIEHHOIO YPOBHS CBIBOPO-
TOYHBIX TPaHCAMHUHA3 U OWIMpyOMHA y Ta-
IMEHTOB C OCTPBIM CETICHCOM JI0 TTOBBIIIICH-
HOTO YPOBHSI CBIBOPOTOYHBIX TPaHCAMHHA3
pH centuyeckom moke [19].

Takum oOpazoMm, nedeHouHast AUCPYHK-
LIUsT U OKENTyXa TPaJUIMOHHO CUUTAIOTCA
TIO3AHUMHU TIPOSABICHUAMU CCTICUCA U TTOJIHO-
praHHOM HEeNOCTaTOYHOCTU. TsKecTh mopa-
JKEHHsI TI€YCHH YacTO CBs3aHA C IDIOXHM
MIPOTHO30M, HO €T0 TOYHAs YaCTOTa OCTACTCA
HesicHoi [1, 8, 15].

Banbl paccyMTHIBAIOT B COOTBETCTBUU C
MOKa3aTeNsIMKA IIKaJl OOIEH OIEHKH TshKe-
CTH COCTOSIHMA JKMBOTHOro: Imkama PIRO
[29, 33, 35]; ynpouieHHas mikana HU3HO0JI0-
rugeckux pacctpoiicts SAPS [9, 10, 29].

[IporHocTrdeckne MIKATBl Pa3INnIalOTCsS
paspermaroniei crocoOHOCThI0 M KaInOpoB-
KOM. JIMCKpUMUHAIMS MIKAJIbl TO3BOJISET
JICTIUTH MalMeHTOB Ha TPYIIBI B 3aBHCUMO-
CTH OT HaJIMYHs WM OTCYTCTBHS aHAIU3UPY-
eMoro pesyibrata. KanmnOpoBka IKaabl —
3TO 4acToTa, MpejAcKa3aHHas LIKAJIOH, YKBU-
BaJICHTHAs pe3yJbTaTy HCXoaa (Hampumep,
cmept). OT™MedeHO MHOTO (DaKTOPOB PHCKa
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JUIsl OJTHOTO UCXO/a. BKIIIOYMB CMEPTHOCTD B
KayecTBe Mepbl MCX0Jla, HECKOJIBKO (hakTo-
POB MOXHO KJacCH(UIIMPOBATh Kak (hakTo-
pBI pucka cMepta. YacTo (akTop pucka Mo-
JKET MMETh HECKOJBKO XapaKTePHUCTHUK, KO-
TOpBIE B COBOKYITHOCTH ONPEHCISIOT pe-
3ynbTaT. B cpenHeM mporHocTrdeckas Tod-
HOCTh KOJIMUECTBEHHBIX CHCTEM OIIEHKH
TSDKECTH COCTOsIHUA cocTaBisieT 85% [24].
DTH CUCTEMBI MMpEeaO0CTaBJIAIOT BO3ZMOXXHOCTDH
JIOCTATOYHO TOYHO JeTaTh MPOTHO3 JJIS Ma-
IIUCHTOB c HU3KAMHA GamraMun
(BBDKMBAEMOCTh) W BBICOKHMH OalllaMH
(cmepTh). [Ipu MPOMEKYTOUHBIX 3HAUCHUIX
MPOTHOCTUYECKAsT TOYHOCTh 3HAYHUTEIHHO
HIDKE, TaK KaKk B 9TOM CJIydae MHOTOE 3aBH-
CUT OT CBOCBPEMECHHOCTH W INPaBUIBHOCTH
JICUCHUSI.

Orenka B 0amiax pe3yabTaToOB KIMHHKO-
mabopaTOpHOTO  O0CIENOBAHUS  CIYXKHT
HA/ICKHBIM WHCTPYMEHTOM [UTS OLEHKH 3110-
poBbS ® Omaromoiy4wsi JKABOTHBIX. OHa
TI03BOJISIET OBICTPO M TOYHO OLIEHHTH COCTO-
SIHUE KMBOTHOT'O, BEISIBUTH BO3MOJKHBIE ITPO-
0JIeMBI CO 37I0POBHEM U MPHHATH HEOOXOIH-
MBIC MEPBI JJId UX YCTPpaHCHU.

BannpHas omeHka MOXeT OBITh OCHOBaHA
Ha Pa3TUYHBIX MTOKA3aTEIIX, TAKMUX KaK TeM-
mepatrypa Tejla, 4acToTa IbIXaHMs, MYJbC,
apTepraJIbHOE JaBJICHUE, YPOBEHD IIIOKO3BI
B KPOBH, I'€MaTOKPHUT, JICHKOIUTHI, SPUTPO-
LUTBI, TPOMOOIUTHI U Jpyrue. Kakaplii mo-
KazaTesab OlleHMBaeTcs 1o 1mkane ot 0 10 4,
rae 0 o3HavaeT oTCyTCTBHE MPOOIEMBI, a 4 -
CEPBE3HYI0 MPOOIIEMY.

JI1s OLIEHKH COCTOSTHUSI KUBOTHOTO TIPO-
BOJIUTCS  KOMIUIGKCHOE  00CIe/0BaHME,
BKJIFOUasi KaK KJIMHUYECKHE, TaKk M Jabopa-
TOpHBIE MOKa3arenu. Hanpumep, npu oleH-
K€ COCTOSIHHSI CepCYHO-COCYAMUCTOM CHCTe-
MbI, MOkHO TpoBecTH DKI™ 1 OxoKT', a Tak-
K€ BBITTOJIHUTH aHAJIHM3bl KPOBH HA YPOBEHB
XOJIECTEPHHA, JAMONPOTEHHOB W JPYTUX
roKasaresei.

[Tocne mpoBexenust oOcienoOBaHUS U
OLICHKH BCEX MOKazaTesel, pe3ysbTaThl CyM-
MUPYIOTCSI M OIlIEHMBAlOTCsl B Oamiax. Uem
BBIIIIC CyMMa 0asutoB, TeM 00Jjiee BEPOSTHO,
YTO y KUBOTHOTO €CTh CEpbe3HbIe IMpodIIe-
MBI CO 370POBBEM. DTO TO3BOJISIET OBICTPO
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MIPUHSTH MEpPhI TI0 YCTPaHEHHUIO MpoliieM U
MIPEAOTBPATUTh BO3MOKHBIE OCIIOKHEHUSI.

Kmuanueckast mogens PIRO ucmons3yer-
csl Ui CTpaTH(UKAIMN KUBOTHBIX C CETICH-
coM. DTa MOJeNb OCHOBAaHA Ha OIEHKE CO-
CTOSTHHSI )KHBOTHOTO M €TO PEAKINH Ha JIede-
Hue. OOmmit 6amn PIRO mpencrapnsier co-
00l cymMMy Bcex MOAOAJIIOB, Iie 0ojiee BbI-
cokHe 0Oayuibl YKa3blBAIOT Ha YXyJIICHHE
310poBbs [29, 33, 35]. OueHka COCTOSHHUSA
KMBOTHOTO ITPOBOAUTCS Ha OCHOBE €r0 KIIH-
HUYECKHX MPU3HAKOB M JAHHBIX JabopaTop-
HBIX unccienoBanuil. [locne moOcCTaHOBKM
JIMarHO3a MPOBOANTCS OLEHKA TSKECTH CO-
CTOSTHHSI JKMBOTHOTO. 3aT€M OIPEEISIFOTCS
LIEJIN JIEYEHHsI, KOTOPbIE JIOJDKHBI OBITH J10-
CTHTHYTHI B TEYEHHE OIPE/IECICHHOIO BpeMe-
HU. Hakowern, mpoBoauTcs HabIroneHHe 3a
KHMBOTHBIM, 4TOOBI OLIEHHTH €r0 COCTOSHHE
u 3QQPeKTHBHOCTD JeueHud. KimHudeckas
Mozens PIRO momoraer Bpagam ObIcTpo n
TOYHO OIIPEAEINUTH TKECTh COCTOSHUS JKH-
BOTHOTO C CEIICHCOM U BBIOpaTh HamOosee
s dexTuBHBIA MmIaH sedenus [29, 33, 35].
OHa Tak)Ke IMO3BOJISIET OLEHHUTHh I(PPEKTUB-
HOCTb TPOBOJMMOI0O JICUCHUSI U CKOPPEKTH-
pOBaTh €ro Mpu HEOOXOJUMOCTH.

[Ipu omenke moxazateneii PIRO B mpo-
THOCTHKE Pa3BUTHUS CETITHYECKUX MTPOIIECCOB
B OpraHU3ME YUYHUTHIBAIOT KXIBIH M3 4-X
Tokasaresniei: rmpezapaconaoxeHHocts  (P),
BKJIIOYAIOIasi IOPOJLy, 1OJI, BO3PACT KHBOT-
Horo; uHbekums (I), cBs3aHHas ¢ BUIOM
00Hapy»KEHHOTO MaTOreHa; CHUCTEMHBIH OT-
BET OpraHu3Ma Ha uHpeknuio R, xapakrepu-
3YIOIIUICS OCHOBHBIMH KIMHHYECKUMH I10-
KazaTelsIMA - TEMIIepaTypa Teljla, 4acToTa
CepACYHBIX COKPAIICHUH, YacToTa AbIXaHUS
W KOJIMYECTBO JICWKOLUTHI B KPOBH; OpraH-
Hast qucynkiys (O), BbISBICHHAS B OJHOM
WM HECKOJBKHX OpraHax »wuBoTHoro. [Ipu
MaKCHMaJIbHOH OIIEHKE Ka)KIOTO IOKa3aTels
B OampHoO# cucteme ot 0 10 3 popmymna mpo-
THO3a OyJIeT BBINIAJACTh MPU CYMMHPOBAHUU
Bcex 4-X TOKazarened CIeAyroInuM obpa-
30M:

0-2 Oayuta — IPOrHO3 OJIATONIPHUSITEH;

3—4 OGamna — OIArONPUATHBIA IPOrHO3
pu MIPOBEICHUS neyeOHO-
TIPO(PUIAKTHIECKIX MEPOTIPHUSATHIA;

5-9 Gamma — COMHHUTENBHBIH, OCTOPOXK-
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HBI TIPOrHO3, HEOOXOIUMO CTaIlMOHAPHOE
JICUCHHE;

10-12 Ganma — HEOIATONPHATHBIA TIPO-
rHo3 (cemcuc) [9, 10, 29, 30, 33, 35].

Crnemyer OTMETHTH, YTO TpU OmHO(DAaK-
TOPHOM aHANN3e He OBUIO BHISIBIICHO CBS3H C
HCXO/I0M JJIs1 YaCTOThI CEPJCUHBIX COKpalle-
HUM, YacTOTHI JBIXaHWS W KIMHHYCCKUX
MPU3HAKOB  OOE3BOKMBAHMA, AHOPEKCHH,
PBOTBHI U AHAPEH. Hu OAUH H3 OLICHCHHBIX
OMOXMMUYECKAX ITOKa3aTele CBHIBOPOTKH
WJIN Ta30B KPOBH, 3aPETUCTPUPOBAHHBIX IIPH
MTOCTYTUICHUH, HE OBLT CBS3aH C BEDKUBACMO-
CTBIO TIpH OAHO(PAKTOPHOM aHamm3e [2].
Heobxoanma KOMIUIEKCHAsI OIEHKA IEJIOTO
psiaa nmokasaTesneil mo3BoIsoNnas AaTh COBO-
KYyIHYI0 TPEAUKTOPHYIO OIEHKY BBDKHBAe-
MOCTH IIPpU CCITHYCCKUX 3360J'ICB3HI/IHX KHU-
BOTHBIX. [lJI1 3TOrO0 Hy)XHAa METOJOJIOTHS
MTO3BOJISAIONIAS YIyUIINTh TOYHOCTH BBISABIIE-
HUSL CEIICHCa, BKJIIOYAIOMIasi OCOOCHHOCTH
MaTOTeHe3a M OIEHKY pe3ylhbTaToB Jabopa-
TOPHBIX HccleqoBaHuil. B kauecTBe KoM-
TUIEKCHOM OLIEHKH MOJKET OBITh IPEUIoKeHa
OayubHas oreHka mo mkaire SAPS [9, 10,
29].

BbIBO/JbI / CONCLUSION

B Hacrosimee Bpems cencuc ocraercs
OCHOBHOW MPUYMHON CMEpPTH B OOJIBIINH-
CTBE OT/CJICHUA WMHTEHCUBHOW Teparuu.
Heo6xonuM HOBBIN 3BPUCTHUECKHHA TTOJIXO]T
K OIICHKaM PHCKa THOENTH W MPOTHO3aM pas-
BUTHS cericuca y cobak. IMMyHHBIA OTBeT,
KOTOPBII BO3HHMKAET BO BpPEMs CENCHUCA, Xa-
pakTepusyercst (pazaMu THIIEPBOCTIAJICHHUS H
HMMYHOCYTIPECCHH, 3a4acTyl0 BEIYIIUMHU K
ru0eNu )KUBOTHOTO.

Takum o6pa3oM, OIleHKa pHCKa U TPO-
THO3 pa3BUTHs Cercuca y cobak MO3BOJHT
HE TOJIKO BOBPEMs M TOJIHO BHIOpATh CTpa-
TETHI0O MHTCHCHBHON TEparuyl y MaIMeHTOB
C CEeIcHCcOM, HO M NPO(WIAKTHPOBATH BO3-
HUKHOBEHHE, IPEN0TBPAILaTh POrpecc mep-
CUCTHPYIOIICH OpraHHOW ITUCHYHKIUU —
HEJOCTATOYHOCTH TIOCNIE IEPEHECEHHOro
CENTHUYECKOT0 MH30/1a.

BHenpenue mikanbl OLEHKH MOKa3aTelen
SAPS mo3BonseT Ha paHHHX CPOKaxX CENTH-
YEeCKOT0 MpoIecca BBIICIUTHh JKUBOTHBIX C
MOBBIIIEHHBIM PUCKOM Pa3BUTHUS OCIIOXKHE-
HUH ¥ TIPOTHO3MPOBATh MCXO/1 3a00JIeBaHMS.
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J1nst BBISICHEHUsI CpeTHUX OaJIbHBIX TOKa3a-
Teneit no mkane SAPS y )KUBOTHBIX pa3iny-
HOW MH(EKIIMOHHON MAaTOJIOTHH, HAMU OBLIH
IIPOAHAIN3UPOBAHBI JINTEPATYPHBIE TAHHBIC,
MIOJTyYEHHbIE DA3IMYHBIMH aBTOPAMHU TIPH
oOciemoBaHNN  WH(EKIIMOHHBIX —OOJe3HEH
KMBOTHBIX.

HeobxoauMo mpopoinkeHue pa3zpadoTKH
YHU(HUIUPOBAHHBIX CYETHBIX CHUCTEM, I103-
BOJISIFOIIIMX ~ MPOTHO3UPOBATh  PE3YJIbTATHI
BO3MOXKHBIX ~ CENTHYECKHX  OCJIOKHEHHUH.
3HaHME MPOTHO3a JaeT BO3MOYKHOCTH M3Me-
HATH TEpaImio, a TaKXKe YIPaBISATb OXKHJa-
HUSIMHU BIIa/ICJIBIIEB )KUBOTHBIX.
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ABSTRACT

This study examines approaches to as-
sessing the risk of death and predicting the
development of sepsis in dogs. Sepsis re-
mains one of the key clinical problems in
medicine and veterinary medicine, due to its
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widespread prevalence throughout the world,
leading to high mortality. Sepsis is based on
the reaction of systemic inflammation of the
body, which is realized in the presence of
signs of SIRS, bacteremia and/or an infec-
tious focus of various nature in combination
with acute signs of organ dysfunction and/or
evidence of microbial dissemination. Since
sepsis develops only progressively, it is im-
possible for the animal to recover inde-
pendently without providing it with timely
and appropriate medical care.

Today, one of the key issues remains
improving approaches to assessing the risk
of death and predicting the development of
sepsis in dogs. An attempt to combine the
pathogenicity factors of an infectious agent
and the failure of the host’s defense mecha-
nisms is reflected in the concepts of PIRO,
SAPS and MODS, which evaluate the links
in the etiopathogenesis of sepsis. Thus, heu-
ristic approaches will allow us to come clos-
er to the development of pathogenetically
based methods for assessing the risk of death
of animals and predicting the development
of sepsis in dogs. These approaches are
based on criteria for assessing PIRO indica-
tors: predisposition (P), including breed, sex,
age of the animal; infection (I) associated
with the type of pathogen detected; systemic
response of the body to infection R, charac-
terized by the main clinical indicators - body
temperature, heart rate, respiratory rate and
the number of leukocytes in the blood; organ
dysfunction (O) identified in one or more
organs of the animal. An important role in
the objective prognosis is given to the evalu-
ation criteria on the SAPS scale, taking into
account changes in indicators towards hyper-
inflammation (SIRS) or immunosuppression
(MODS), which determine the stage of de-
velopment of sepsis and the likelihood of the
risk of death of the sick animal. On average,
the predictive accuracy of quantifying dis-
ease severity systems is 70-85%.

An algorithm for translating clinical and
laboratory data into a SAPS scale of indica-
tors (scores) that determines the severity of
the disease in leptospirosis in dogs is pro-
posed. It has been shown that on the SAPS
scale for canine leptospirosis, a score of 29
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points indicates only a 14.5% risk of mortali-
ty.
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PE®EPAT

HccnenoBanbl M3MEHEHHs B JICHKOIMTApHOW (OpMysie HBIUIAT Kpocca Xaiicekc

BpayH, BbI3BaHHBIC BO3/EHCTBHEM JKCIIEPUMEHTAIBHOTO CcTapmiIoKokko3a. Ocy-
| mecTBIeHO (DOpMHpOBaHME TpeX SKCHEPUMEHTANBHBIX T'PYMI, U3 KOTOpHIX | —
, kouTposabHasi, [I-1I1 — oneiTHBEIE. 3apa)eHue MPOBEIEHO BHYTPUOPIOMINHHO KYJIb-
L typamu Staphylococcus aureus (rpynma II) u Staphylococcus cohnii (rpynma I11) B
xouneaTpanuu 3 McF. KpoBs oTOmpann MeTo oM BHYTPUCEPACYHON MyHKINH Ha
1,3,5,7,9, 11 u 13 cytku nocne 3apaxkenus. M3ydena neikorurapaas GpopMyia B OKpaIieH-
HBIX Ma3KaxX KpoBH. B pe3ynbraTe mpoBeJEHHBIX UCCIEIOBAHUN B MOKA3aTENsX JIEHKOLUTAp-
HOW (OPMyYJIBI KPOBH O0CHX OMBITHBIX TPYIIN YCTAHOBJICHBI JUIMTEILHBIC N3MEHEHHS, Hanbo-
Jiee BBIPaKEHHBIC Ha MEPBbIC, TPETHH, MSATHIE, CEJIbMBIC U JAEBATHIC CYTKH. 3a()UKCUPOBAH POCT
KOoNU4ecTBa JieMkouuToB B KpoBU LbImiaT rpymn II u III, a Taxke npogomxuTenbHast ICEB-
J0203uHOG IS 1 MOHOLUTO3. CHIKEHUE aOCONIOTHOTO COJepIKaHus JTUM(OILUTOB B 00enX
OTBITHBIX TPYIMax K 3aBEPIICHHUIO OMBITa OBUIO HUBENHPOBaHO. He3HaunTenbHbIE N3MEHEHUS
B TTOKA3aTeNsiX OTHOCHUTEIBHOW YHMCIEHHOCTH 303MHO(HIOB, B OCHOBHOM, 3a()MKCHPOBAHBI B
kpoBu pUIAT I rpymmer. CineqyeT OTMETHUTH, 9TO K MOCHETHIM CyTKaM HCCICAOBAaHHUN Cy-
IIIECTBCHHBIX M3MEHEHWH B TOKA3aTeJsIX IPEHMYIIECTBEHHO He OOHapyXeHOo. BbIsBiIeHHbIC
C/ABWTH B JICHKOIIUTApHON (hOpMyJie KPOBHU IBIIIAT Tpynisl 11 BepaskeHbI B O0JbIIEH CTENEeHH,
OTHOCHUTENIBHO JAaHHBIX APYrof OMbITHON Tpymnmnbl. OCHOBBIBAasCh Ha IOJIyYEHHBIX JIaHHBIX,
MOJKHO TIPEAIONIOKUTh, YTO TOKCHUECKOE BO3JEHCTBUE St qureus Ha OPraHU3M INTHUI] Oonee
BBIPAYKEHHO M0 CPABHEHHIO C BIMUAHUEM St. cohnii.
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BBEJIEHUE / INTRODUCTION

CradmIoKokKo3 — WHQEKIOHHOe 3a00-
JIeBaHUE, BBI3BIBAEMOE OaKTEpHsIMH poja
Staphylococcus, peructpupyemoe y BceX
BU0B NTHI. [IpoTekaer ocTpo WIM XpPOHH-
YEeCKH, XapakTepusyercs (OpMHUpPOBaHHEM
cenTuLeMuH (y LBIUIAT PaHHETO BO3pacTa),
MOPaKEHUEM CYCTaBOB M KOXH, a TaKkKe
pectmparopuoro TtpakTta [1, 2, 3]. Kpome
TOTro, CTa(MIOKOKK CIIOCOOEH IepCHUCTHpO-
BaTh B OPTAHM3ME KaK B BHAE OECCHMITOM-
HOT'O HOCHUTEIICTBA, TaK U MPOSBISATHCS KaK
CeKyH/AapHas HWH(EKIUs, OCIOXHSIOMAs
TEYCHUE PA3HBIX MATOJOTHYCCKUX peaKuHﬁ,
00 jKe CrocoOCTBOBATh MOSIBICHHUIO OT-
nenpHOU Oome3Hu. CTaMIIOKOKKO3 SBIISET-
Csl IPUYMHON CHWKEHMSI TIPOIYKTHBHOCTH U
YBEIMUCHNUS T1aJeXka TOTOJIOBbS, YTO HAHO-
CUT CYIIECTBEHHBIH yIIepO NTHUIEBOACTBY
[4, 5].

Yame Bcero STHOJOTMYECKUM areHTOM
MaTOJIOTUN SBISAIOTCS OakTepuu St. aureus,
S. epidermidis, S. gallinarum, S. hyicus [6].
OCHOBHBIM MECTOM JIOKAJIHM3ALMK CTa(uio-
KOKKOBOM MH(EKINH y Kyp OOBIYHO SIBIISIOT-
Cs1 KOCTH, BIIATAJININA CYXOXKHIHNA U CyCTaBbI
KOHEYHOCTEH, KpOME TOro, MHKpPOOPTaHM3-
MBI MOTYT ITOpaKaTh KOXY, KEITOYHBIH Me-
LIOK, Cep/ILie, e4eHb, CYyCTaBbl IO3BOHOUHH-
Ka u rpyaHoit kietku [7, 8]. Cradunokokku
CITOCOOHBI BBI3BIBATH WH(EKIIMOHHBIN CHHO-
BUT, abcliecchl, HEKPOTHUECKUI TeMOpparu-
YEeCKHUIl IpMATHUT Y B3POCIBIX ITHII, @ TAKKE
oM(anmuT y BBUIYNUBIIUXCS UBILIAT [4].
Kpome Toro, aTu GakTepun MOTYT TPOIYILH-
pPOBaTh TOKCHHBI, B YaCTHOCTH T€MOJIU3UHBI,
pa3pylIaloIIUe SPUTPOLUTHI, U JIEUKOIUIAH-
HbI, JU3UPYHOOIUEC HeﬁKOHI/ITapHBIe KJICTKH.
Tax, a-TOKCHH, BBIpabaTHIBAEMBIA MUKPOOP-
TaHU3MOM St. aureus TIPOSIBIISICT IUTOJHUTH-
YeCcKHe CBOWCTBA B OTHOIICHHH MOHOIIMTOB,
muMdonnToB, TpombormToB [9]. B cBsizu ¢
BBIIIETICPEUNCICHHBIMH MATOJIOTHAMH, 00y-
CJIOBJICHHBIMU BO3ﬂeﬁCTBHeM CTa(I)I/IJ'[OKOK-
KOBOM MWH(EKIUH Ha OpraHu3M, LeNbIo
HAIIETO WCCIJIEI0BAHUS ObUIO M3yUEHHE BIIH-
SIHUSI 9KCHIEPHMEHTAIBHOTO 3apakKeHHs ABY-
M TIpEeJICTaBUTEISIMU poaa Staphylococcus —
St. aureus n St. cohnii Ha NEHKOIMTApHYIO
(dopMysly KpOBHM LBIIUIAT, OTPAXKAIOIIYIO
(pYI3MOIIOrMYecKOe COCTOSIHHE OpraHu3Ma ITUIIBL.
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MATEPHAJIBI W METOIbI /
MATERIALS AND METHOD
Jnst  mpoBeAeHHsT MUCCIEAOBAHUU, MO

NPUHIMIY aHAJIOroB ObUIM C(HOPMUPOBAHBI
TPU TPYNIIBI, COCTOSIIME U3 IBILUIT Kpocca
Xaiicekc bpayn mecsiuHoro Bospacra. B xo-
JIe HKCIIEPUMEHTA BCE HCCIIEAYEMOE TIOT0JI0-
BbE TOJyYaJI0 PalMoH, cOaTaHCHPOBAHHBINA
110 OCHOBHBIM THTAaTEIbHBIM M OHOJIOTHYE-
cKkH akTUBHBIM BemecTBaM. ['pynmst I u 111
OBUTM DKCIIEPUMEHTAJIBHO BHYTPHOPIOMINH-
HO 3apaxeHbl KyabTypamu St. aureus (II) u
St. cohnii (III) B xoruenTparmu 3 McF, B T0
BpeMs Kak rpymnna | siBisiiach KOHTPOJIBHOM.
OT0Op KpOBH METOJOM BHYTPHCEPACTHON
MyHKUUY npoBoaunu Ha 1,3, 5,7,9, 11 u 13
CyTKH mocie 3apaxeHus. CraOuim3anuio
0TOOpaHHBIX MPOO KPOBH NPOBOJMIM C HC-
nosib3oBanueM 3,8 % 1uTpaTa HaTpUSI.

Omnpenensuin cojepKaHue JEHKOIUTOB B
KPOBH IIBIIIJISIT METOJIOM HPSIMOTO TI0JICUETa
B kamepe ['opseBa. B ma3kax KpoBH OKpa-
meHHbIX 10 Pomanosckomy-I nm3e uccneno-
BaJIM KOJIMYECTBO 303MHODMIIOB, 6a30(pHUIIOB,
TICEBI0903NHOPHIIOB, JIUM(OLNUTOB U MOHO-
LUTOB, TIOCJIE€ YEro MO0 MPOLEHTHOMY COAEp-
KAHUIO OTIENBHBIX (OPM OTHOCHTENIBHO
00111ero Yuca JeHKOIUTAPHBIX KIETOK OCy-
IIECTBIISUTN pacdeT JICHKOTpaMMBbl.

Cratuctudeckass o0paboTka mH(ppoOBOTO
Marepuana TpOBEAEHA C HCIIOJIB30BAHUEM
nporpammbl SPSS Statistic 17.0, nocrosep-
HOCTbH TIOJIyYSHHBIX PE3yJIbTaTOB OLICHHBAIN
IIPY TIOMOIIM HEMapaMeTpHYECcKOro KpHTe-
pust Manna-YutHu.

PE3YJIBTATBI / RESULTS

B Xxoze mpoBeneHHBIX HCCIeIOBaHUH, Ha
NepBbIE M TPETbU CYTKU OMbBITA BBISBICHO
MOBBIIIICHUE KOJIMYECTBA JICHKOIIUTOB B KPO-
BU LBIUIAT ONBITHBIX Tpynn (Tabmuma 1),
YTO, BEPOSITHO, SIBJISCTCS CJIEACTBUEM IIPO-
HUKHOBEHUSI B OPraHmM3M OaKTepHaIbHOTO
arenta. Tem He MeHee, OoJiee BBIPAYKCHHBIH
CTaTUCTUYCCKH 3HAYMMBIN JICHKOIIMTO3 BbI-
3BaH 3apaxxeHueM KyJabTypou St aureus
(rpymma II), pa3HuIa ¢ KOHTPOJIBHBIMHU JIaH-
HeIMU cocTtaBmia 50 % u 58 %, mpu sTom
aHajoruyHas auHamuka B rpymnmne III mpo-
sBUIach poctoM Ha 46 % u 41 % cootsert-
CTBEHHO. JIEWKOIIUTO3 SBISIETCS OTBETHOM
peakuuell Ha BIMsSHUE MHPEKIIMOHHBIX (hak-
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TOpPOB, UTO HabIIOAAETCs OOBIYHO MPU BCEX
KOKKOBBIX MH(EKLHUSIX, B TOM YHCJIe U CTa-
(PUITOKOKKO3€, KPOME TOTO IOBBIIIEHHE CO-
JIep’KaHMsSL ITUX KJIETOK B KPOBU MOXKET CBH-
JIETEJILCTBOBATh 00 AKTMBHOM TE4YEeHUH (a-
roruTapHoro mporecca [10].

3auKkCHpOBaHO CTAaTUCTHYECKH 3HAYH-
Moe yBelIn4eHHe aOCOIIOTHON YMCICHHOCTH
TICEB/I0703WHODIIIOB B KPOBH LIBITUISAT TPYIIIT
IT u III Ha mepBeie (Oomee 60 %) u TpeTbu
cytku (38 % um 27 %) mocie 3apa)keHHs.
Opnako m3MeHeHus B rpynme 1 6pumn 6osee
JUTUTEIIbHBI M BBISIBICHBI JOMOJIHUTEIBHO Ha
IITBIE CYTKM MWCCIICIOBAaHUH (BBIIIE KOH-
TpOJIBHBIX 3HaueHni Ha 17 %) (Tabmunpr 2-
3). BeposiTHO, ycTaHOBIICHHAs TICEB/I0J03H-
Ho(wmMs oTpakaer (OPMHUPOBAHUE UMMYH-
HOM peaknuu, Tak Kak M3BECTHO, YTO MMEH-
HO 3TH JIEHKOLUTApHBIE KIETKH SIBIISSICH
[IEPBOM JIMHUEHN 3aIUTHl OpraHU3Ma INPOTHUB
CTa(hUITOKOKKOB, OBICTPO MUTPHUPYIOT B TKa-
HU, TJi¢ BHEAPSIOT I'PaHyJISIPHbIC KOMITOHEH-
THl ¥ TOKCHYHBIE OKHCIUTEIN Ul 3 dex-
TuBHOTO (harorwmrosa [11, 12].

Kpome Toro, mpaxTHuecKd Ha HpPOTsDKe-
HUH BCETO OIbITA 3apETUCTPUPOBAHO IOBHI-
IIEHUE KOJMYECTBA APYTHX KJIETOK, BBIIOJ-
HSIOIUX HMMMYHHBIC (YHKIHH — MOHOIH-
ToB. Mounonuro3 B rpynne II mpossumucs
yBeIUUeHneM uucieHHocTy Ha 89 %, 87 %,
63 %, 88 %, 74 % u 48 % Ha nepBble, Tpe-
TBH, TISATHIC, CEAbMBIC, JIEBSTHIC M OJMHHA-
nrateie CyTKH omnbiTa. CoaepKaHne MOHOIH-
TOB B KpoBU UbILIAT rpynnsl [II Beipocio B
AHAJOTUYHBIN BpEeMEHHO mepuoz Ha 85 %,
84 %, 72 %, 88 %, 87 % u 59 % cooTBer-
CTBEHHO. MOHOIINTO3, KaK U paHee OMNHCaH-

Hasl TICEBIOP03MHODUIUS M  JICWKOLUTO3,
BEPOSITHO, OOYCIIOBJICH OSKCHEPHUMEHTab-
HBIM CTa(HMIOKOKKO30M, OJHAKO, BBISIBICH-
Hasl TUHAMHKa BCEX KIIETOK Ooiee BBIpaxe-
Ha B Irpymne, 3apakeHHoU St. aureus. I1oBbI-
IIEHNE KOJNYECTBA MOHOLIMUTOB B KPOBH Y
NTHL] OTMEYaloT B IepByro a3y mporecca
BBI3JIOPOBJICHHS] TIPH WH(EKIMOHHBIX I1aTO-
JIOTHSX, 4TO obOo3HavaeTcs KaK
«MOHOIIMTapHas 3aimTHas (aza» [13].

Copeprkanue TUMQOIUTOB B KPOBHU IIBITI-
JSAT ONBITHBIX TPYII XapaKTepHU30BAJIOCh
HEOJHO3HAYHOU auHamukod. B rpynme II
najicHue aOCONIOTHOM YHMCIEHHOCTH 3THX
KJIeTOK Ha 23 %, 33 u 46 % 3adukcupoBaHO
Ha IISITHIE, CeIbMbIE U AEBSThIE CYTKH. JInM-
¢omnenus B rpynme Il ycranoBnena Ha mep-
BbIE, CeJibMbIe U JeBsAThIe CyTKH (60 %, 33
%, 43 %). VI3BecTHO, 4TO y NTHIl CHIKCHUE
KOJIMYECTBA ATUX KIETOK B KPOBU MOXKET
OBITH B3aMMOCBSI3aHO C POCTOM IICEB/I0I03H-
HO(WIOB M HOCHUTH OTHOCHTENBHBIH Xapak-
Tep [14].

Poct uncnennoctn 06a30(HIOB B KPOBH
ubIUIIT Tpynisl 11 Obut Oosiee IIUTENBHBIM.
Tak, 3aperucTpupoBaHa JTUHAMHUKA OTHOCH-
TEJIPHOTO KOJIMYECTBA KIETOK Ha IIEPBBIC,
TPETBbH, CEAbMBIC, JCBATHIC U TPHUHA/ALATHIC
CYTKH, TJi¢ pa3HHUIa ¢ KOHTPOJBbHBIMHU JIaH-
HbiMU coctaBuia 83 %, 77 %, 54 %, 43 %,
53 %. bazopwmus B rpynmne Il BbisiBieHa
TOJIBKO Ha TPETbH CYTKH OMbITA (BBIIIE HA 77
%). Ilpennonaraercs, uro 06azoduibl cro-
COOHBI K TIPOSIBIICHHIO HEKOTOPOil darorm-
TapHON PEAKINH U COMIEPKAT B ceOe OKUCIIH-
TenpHbIe (hepMeHTHI [13].

Taoauna 1
Conep:xkanue jJ1efiKOIMTOB B KPOBU UCCJIEAyeMbIX HBITLIAT, 10°-a7
CyTKH I'pynna | ['pynna II I'pynma 111
1 18,8+1,01 37,6+3.65 27,6+1,16
3 19,2+0,80 30,442,13 272+1,85
5 20,4+0,74 22.,4+0,56 21,6+1,46
7 20,0+1,89 22,6+1,46 21,6+0,73
9 23,2+1,01 21,6+0,34 22.8+1,16
11 25,24+1,01 24.,84+1,35 27,4+0,77
13 28,4+0,74 27.2+1,49 26,4+0.71

"
— CIAMUCMU4ecKu 00CMOBEPHbIE PAZIUYUS MENCOY SHAYCHUAMU NAPAMEMPOSE 8 KOHMPOIlb-
Hoti u epynnax onvima no U-kpumeputo Manna-Yumnu npu p<0,05
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Taoaumna 2
JAuHamMuka a0COMIOTHBIX 3HAYEHH JIeHKOrPaMMBbI UBIILIAT, 10°-a!
c r
y 5 Moso-
T f— JInmdporpTer DO3MHODWTBI IceBno-303uHOGWIBI bazodusr
oo
a
I 0,37+0,05 6,53+0,60 1,42+0,22 9,65+0,39 0,3+0,09
1 II | 3,6£0,47%* 5,05+1,97 21,64+0,24 25,6+£2.47* 1,82+0,98*
I | 2,56+£0,45*% | 2,56+0,45%* 1,1940,16 20,3+£1,20* 0,98+0,14
I 0,42+0,07 4,39+0,59 1,54+0,22 12,14+0,48 0,22+0,03
3 | O | 3,46+0,35% 4,51+£0,41 1,69+0.21 19,6+1,46* 1,04+0,16*
I | 2,87+0,29* 4,86+0,47 2,05+0,16 16,8+1,21* 0,96+0,09*
I 0,36+0,11 6,39+0,28 1,02+0,15 12,14+0,59 0,36+0,06
5| IO | 0,98+0,13* 4,9+0,17* 1,16+0,14 14,4+0,58* 0,44+0,10
I | 1,33+0,35* 5,5+0,28 1,05+0,04 13,2+1,21 0,44+0,16
I 0,24+0,05 6,24-+0,50 1,54+0,22 11,82+1,18 0,2+0,01
7 | 1T | 2,08£0,07* | 4,18+0,32%* 1,37+0,11 13,48+1,14 0,47+0,08
I | 2,06+£0,16* | 3,96+0,26* 0,97+0,20 14,26+1,36 0,34+0,04
I 0,37+0,10 6,9+0,44 0,99+0,16 14,6+0,90 0,32+0,05
9 | II | 1,44+£0,21* | 3,72+0,17* 0,95+0,11 14,86+0,58 0,62+0,16
I | 2,984+0,04* | 3,88+0,26* 0,74+0,13 13,44+0,88 0,94+0,10*
I 0,66+0,12 7,30+0,38 1,27+0,20 15,45+0,55 0,46+0,13
I Ir | 1,27+0,17* 6,26+0,57 1,45+0,19 15,10+0,93 0,66+0,11
1 | 1,62+0,21%* 6,58+0,78 1,65+0,12 15,43+0,83 0,57+0,10
I 0,51+0,10 7,8+0,83 1,99+0,22 17,48+0,70 0,32+0,07
13 I | 0,63+0,14 6,87+0,68 1,65+0,19 17,34+0,74 0,69+0,12
I | 0,68+0,13 6,84+0,42 1,96+0,27 16,39+0,53 0,53+0,15

p
— cmamucmuyecky 00CmMogepHble Pa3IUiUsS MeHCOY 3HAYEHUAMU NapamMempos 8 KOHMpPOib-
Hoti u epynnax onvima no U-kpumeputo Manuna-Yumnu npu p<0,05

YcTaHOBIIEHO KPAaTKOBPEMEHHOE MajieHHe
OTHOCHTEJIFHOTO KOJIMYECTBA J03MHO(UIIb-
HBIX KIIETOK B KPOBH LBIIUIAT Ha IEpBbIC
cytku B rpymmax II u I (amxe va 40 % u
43 %), a Taxxke Ha cempmble cyTku B III
rpymme (mensine Ha 40 %), B manpHeiem
JMHAMHKa He 3a(UKCHpoBaHa. DO3MHONCHH-
el xapakTepu3yeTcs HadaiubHas craaus ¢op-
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MHUpOBaHHs MH(EKIHMOHHOW OO0JNe3HH, a Io-
CJIEYIOIIEe BOCCTAHOBJICHHE YHWCICHHOCTH
KJIETOK COOTHOCHTCS C HadaJioM (ha3bl BbI-
3noposneHus [13].

BbIBO/JbI / CONCLUSION

DKCIepUMEHTANbHOE 3apaKeHHE B 00CHX
OTBITHBIX I'PYIIax 00YCIOBUIIO JUTUTEIbHbIC
M3MEHEHHs PAaKTHYECKH BO BCEX ITOKa3aTe-
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. r
y 5 Momo-
T 4 — Jhimormrsr SosnHO(MTBI IceBnoso3uHOGMITBI bazoduis
oo
a
I 2,0+0,31 36,6+1,36 7,4+0,75 51,6+1,88 2,0+0,44
1 [ II | 10,0£0,70* | 12,2+1,01%* 4,4+0,74%* 68,4+0,81* 5,0+0,70%*
I | 11,2+1,06* | 12,0+0,70* 4,2+0,58* 71,4+2,48* 3,2+0,37
I 2,2+0,37 25,2+2,37 8,0+£1,0 63,4+2,37 1,2+0,2
30 I | 11,4+0,74% | 14,840,66* 5,6+0,81 64,8+1,56 3,4+0,50%
I | 10,4+0,92* | 17,8+0,86* 7,6+0,50 61,4+1,07 2,8+0,48*
I 1,8+0,58 32,0+1,14 5,0£0,70 59,4+0,81 1,8+0,37
51 10 4,4+0,6* 22,4+1,07* 5,2+0,58 65,8+1,24* 2,0+0,44
oI | 6,2+1,77% | 25,8+1,15% 5,0£0,44 61,0+2,58 2,0+£0,63
I 1,8+0,58 31,4+0,92 7,620,50 59,0+1,09 1,0+0,0
71 10 4,4+0,6* 19,4+1,20* 6,4+0,50 62,2+1,28 2,240,37*
a1 | 6,2+1,77* 18,4+0,74* 4,6+1,07* 65,6+2,48* 1,6+0,24
I 1,6+0,4 30,0+2,21 4,240,58 62,8+1,65 1,4+0,24
o | Il | 6,8+1,15% 17,240,58* 4,440,50 68,8+1,01 2,8+0,66*
I | 14,0+£0,94* | 18,0+0,70* 3,4+0,50 60,2+1,31 4,4+0,50
I 2,6+0,4 29,0+1,14 5,2+0,66 61,4+0,74 1,8+0,48
11 I | 5,2+0,73* 25,2+1,74 5,8+0,58 61,0+2,25 3,0+0,31
1 | 6,2+0,56* 23,8+1,46 6,4+0,50 59,4+2,65 2,4+0,50
I 1,6+0,4 28,4+2,58 7,0£0,70 61,8+3,33 1,2+0,2
131 10 2,4+0,6 25,0+1,22 6,0+0,44 64,0+1,58 2,6+0,50*
a1 | 2,6+0,50 25,8+1,31 7,44+0,92 62,442,01 2,0+0,54

*
— cmamucmuyecky 00CmMo8epHble Pa3IUtUs MeHCOY 3HAYeHUAMU Napamempos 6 KOHMpPoib-
Hotl u epynnax onvima no U-kpumeputo Manna-Yumnu npu p<0,05

JSIX JIEHKOLMTApHOW (OPMYJIBI C BO3BpAllle-
HUEM K KOHTPOJBbHBIM 3HAYCHUSIM K KOHILY
ompita. OjHAKO B TrpymIe, 3apaKeHHON
KyJIbTYpol St. aureus ycTaHOBJIEHBI Ooiee
BBID2)KCHHBIC W3MEHEHHS, IPOSBUBIIHECS
CTQTUCTUYECKH 3HAYMMBIM JICHKOLIUTO30M,
TNICEBI0203UHO(UINEH, MOHOLIMTO30M, JIHM-
¢domenueit u 6Gazodummeir. I[lomydeHHBIC
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pesynbratel B rpynne I, BeposTHO, oTpaka-
0T, CIIOCOOHOCTB 3TOW OakTepuu B OOJbIICH
CTETICHN OKa3bIBaTh TOKCHYECKOE BO3/CH-
CTBHE Ha OpraHU3M IITHIl, B CPaBHEHUH C
BiustHAEM St. cohnii.
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ABSTRACT

We have studied the impact of experi-
mental staphylococcosis on the leukogram of
Hisex Brown chickens. We divided the
chicks into 3 groups, Group I assigned as
control, Groups II and III — experimental.
The chicks were challenged by intraperitone-
al injection with Staphylococcus aureus
(Group II) and Staphylococcus cohnii
(Group III) at a concentration of 3 McFar-
land. The blood was drawn by cardiac punc-
ture at days 1, 3, 5, 7,9, 11 and 13 after the
challenge. We studied the leukogram using
stained blood smears. In the course of re-
search we observed hematological parame-
ters with lasting changes, which were more
pronounced at days 1, 3, 5, 7 and 9 (in both
experimental groups). We also observed an
increase in the leukocyte count in the blood
of chicks in Groups II and III, and a long-
term pseudocosinophilia along with monocy-
tosis. We marked a decrease in the absolute
lymphocyte count in both experimental
groups, but the number returned to normal
by the end of the experiment. The relative
eosinophil count changed mostly in the
blood of chicks in Group 111, but the changes
were insignificant. Basing on the data we
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have obtained during the experiment; we
suggest that St. aureus exerts a toxic effect
on the chicken organism in a greater degree
than St. cohnii does.
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PE®EPAT

Ocma oBen u ocrna k03 (OOwuK), a Takke gyma METKHAX KBadHBIX )KUBOTHBRIX (UMIK)
MIPEACTABISAIOT COO0H MH(pEKINOHHBIE O0JIE3HN BUPYCHOM MPUPOJIBI, KOTOPbIE MOpa-
JKaIOT TPEHMYIIECTBEHHO TpeJCTaBUTENIC MelKkoro poraroro ckora. Cpemu no-
MalHUX JKUBOTHBIX 3TO OBIBI U KO3bI, a CPEH AMKOW (hayHbI- caliTaku, TOpHbIC
KO3JIbI, aHTWJIONIBI ¥ TaK janee. JlaHHbIe OOJNE3HU OTHECEHBI K OMEP/KCHTHBIM HH-
(exiusaM, MOCKOJIBbKY UM CBOWCTBEHEH TPAaHCTPAaHWYHBIA IyTh 3aHOCA M PaCIpo-
CTpaHeHHUsl, a TAK)Ke HAHECEHUE KOJIOCCATbHOI'0 YKOHOMHUYECKOro yiiepba B 00J1acT MEJIKOTo
ckoToBosicTBa BBUAY mouTtH 100% cMepTHOCTH M BBICOKOH JieTanbHOCTH. MccnenoBanns moka-
3aJIM, YTO CYIIECTBYET BBICOKHH PHCK 3aHOCA BO30yauTeNeil SMEpKEHTHBIX MH(PEKIIMOHHBIX
6onezneii (OOuK u UMIK) ¢ tepputopun 3anagno-Kazaxcranckoit obmactu (depe3 Kazranos-
ckuil paiioH) B AusekcanapoBo - Iafickuii paiion CaparoBckoil obnact. Puck onenuBaercs
KakK BBICOKHH, B CBSI3M C TeM, 4TO Ha Teppuropuu KasramoBCKoro padoHa cOCpeIoTOYEHO
HauOOoJIbIIee KOJINYECTBO MOT0JIOBbS BOCIIPHMMYHUBOTO MEJIKOTO POTraToro CKOTa, YTO COCTaB-
nster 287640 ronos. [TnotHOCTh mOronoBes MPC B naHHOM paifone coctaBmia 15,5 rom/km>.
HawuGosbiias yrciaeHHocTs norojioBbsi KPC takxke Habmonaercs Ha Tepputopun Kasraios-
cKoro paiiona (4ro coctaBiseT 117893 romoBsl, 4TO UMEET ompeneaEHHOe 3HAUCHHE TIPH COB-
MecTHOM conepkaani MPC u KPC kak moTeHInansHbIH HCTOYHUK-BHPYCOHOCUTENH BO30YIH-
Teseil paccMaTrpuBaeMbIX MH(GEKIMH. bauibHas oneHKa pHCKa C y4eTOM KPUTEpHs HaTHUHs
MEXXIYHApPOAHBIX ITyTel cooOmieHus, mokaszaia 2 Oamna n3 5. Ho, yuurtsiBas TOT (akr, 4To
MEXXTOCy/IapCTBEHHasl rpaHKIla He 0003HaYeHa U OTCYTCTBYET KOHTPOJIBHO- CIIEA0Bast 1M0JIoca,
9TO BJICYET 32 COO0 cBOOOHOE MEPEMEIICHUE KaK IUKUX, TaK U CEJIbCKOXO3SHCTBEHHBIX JKH-
BOTHBIX, KPOME TOTO BO3PACTAET PUCK OECKOHTPOJBHOIO MEPEroHa M MepeBO3KH KUBOTHBIX U
YKMBOTHOBO/IYECKOW MPOJYKIIUHU TTOCPEICTBOM aHTpororeHHoro ¢akropa. C y4yéroM TaHHBIX
(haxTOB, PUCK MOYKHO OLIEHHUTH B 5 OAJIOB 13 5.
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BBEJIEHUE / INTRODUCTION

Ocna oger u k03 (OOuK) — 310 BBICO-
KOHTAarno3HbIC TPAHCTPAHUYHBIC BUPYCHEIC
0oe3HH oBell U K03. Bo30yaurens 6one3Hn
— NHK-conepsxauuii Bupyc, poaa Capripox-
virus cemeiicta Poxviridae.

UymMa MEJIKHUX IKBAYHBIX JKABOTHBIX
(UMXK), cormacHO MEXIyHapOTHON KITaCCH-
(uKaIn, BXOAUT B CIIMCOK 0COO0 OMacHBIX
KapaHTUHHBIX WH(EKIIMOHHBIX OO0JIe3HEH.
Bozoymurenrs UMK — PHK-comepskammmii
BUpPYC  CEeMeWcTBa  IapaMHKCOBHPYCOB
(Paramyxoviridae), poma MOPOHIHBHPYC
(Morbillivirus). Bo30yauTens UMeeT clierka
OBAJIBHYIO HJIH MIapoo0pa3Hyio (hOpMBI, pas-
Meps! oT 150 — 170 mo 200 — 400 uwm [6, 8,
9,12].

Ocna m gymMa METKUX KBaYHBIX KHBOT-
HBIX SIBIITEOTCS OMEPJDKEHTHBIMH  BBICOKO
KOHTAaruO3HBIMH WH(CKITMOHHBIMU OOJIC3HS-
MU BUPYCHO# atronoruu. Ocra oBel U ocra
KO3 — 3TO BBICOKOHTardo3HbIE TpaHCIrpa-
HUYHBIE OOJIE3HU OBEI] U KO3, BBI3GIBACMEIC
BHpycaMH, oTHOcsAmmxcst K poxy Capripox-
virus cemeiictBa Poxviridae. Dti nHpeKIMN
KO3 TIOIIEKAT 003aTeNbHON HOTH(UKAIIH
B MDBb. 3a0oseBaHus HAHOCAT OBLEBOACTBY
U KO30BOJICTBY KOJIOCCAJBbHBIH AKOHOMHUE-
ckuil yiiepO, OOYCIIOBICHHBIH THOCIBIO |
BBIHYKIICHHBIM Y0OeM OOJIbHBIX JKUBOTHBIX,
CHIDKEHHEM TIPOTYKTHBHOCTH, 3aTpaTaMH Ha
MIPOBEICHUE BETEpHUHAPHO-CAHUTAPHBIX,
OXpaHHBIX W KapaHTHHHBIX MEPOIPHATHH.
Heo0OxonuMo OTMETHTh W COIMANILHOE 3HA-
YEeHHE, TaK KaK 4acTo 3a00JICBIINE >KUBOT-
HBIC SIBJISIFOTCS. ©TUHCTBCHHBIM CPEICTBOM
CYIIECTBOBAHMUS ISl BJIaJIeIblIeB. ABTOpaMu
ObUT TPOBE/IEH PETPOCIEKTHBHBIA aHaU3
SMU300THYECKON CHUTYAIH TI0 OCIIC OBEIl U
ocne ko3 B Poccuiickoit ®enepanuu 1 Mon-
roiun. OIEHKY 3MMU300TOJIOTHYSCKUX XapaK-
TEPUCTHK TPOBOJIUIIN C HCIIOIb30BaHNEM 0a3
nanueix MOB. Ocna osern 1 ocma ko3 B Poc-
cuiickoii denepauuu MNpOSIBISIFOTCS B BUIE
CHOPaJMYECKUX CIIyyacB MU B OCHOBHOM B
cyopexTax JlampHeBocTOYHOTO M CHOMpPCKO-
ro ¢enepaabHbIX OKPYTOB, IIPUTPAHUIHBIX C
Kuraem u Monronueii [5, 10, 11].

UymMa MEITKHX JKBAYHBIX JKABOTHBIX
(UMX) sBisieTcsi BBICOKO KOHTaruo3HBIM,
TpaHCIPAaHUYHBIM 3a00jeBaHueM. Bo30ymu-
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tenb UMK moxer nnduimposats 10 100 %
BOCIIPUUMYHBBIX JKMBOTHBIX. [laTosiorus
MPOTEKaeT dalle BCEro B CBEPXOCTPOH,
OCTpOH, a TaKkXke MOAOCTPOH ¢opmax, mpu
51oM 0T 30 10 70% GoJIBHBEIX OorudaroT. DTa
nH(EKINOHHAsT MaTOJOTHs HHUKOIJa HE pe-
TUCTPUpOBAJaCh B HalleHl CTpaHe, OJHAKO
OHa HAHOCHT KaTacTpoduieckue 3KOHOMH-
YeCKHUe MOTepy BO MHOTHX CTpaHax, 3aHUMa-
IOLINXCST pa3BefieHueM oBell U ko3. CMepT-
HOCTH OT 3TOW OOJI€3HU B Ouarax NnepBUYHO-
IO BO3HUKHOBEHUSI MoxeT jgocturate 100%.
Poccwuiickas @enepanus obmamaeT Hanmbomee
MPOTSHKEHHBIMU CYXOIYTHBIMH TPaHHIAMHU,
MOATOMY CYIIECTBYET IOBBIIICHHBI PHUCK
3aHoca BO3Oyautenst UMK c rteppuropuit
compenenbHbIX rocynapets [4, 13]. K uncmy
AKTyaJIbHBIX HAIIPAaBJICHUH BETEPUHAPHOU
HAyKH OTHOCSITCSI UCCIIEJJOBAHMS IO OIIEHKE
pHCKa BO3HHKHOBEHHUSI M PAacIpPOCTPAHEHMS
9K30THYECKUX M 0CO00 OMacHBIX MH(EKIH-
OHHBIX OOJI€3HEH JKMBOTHBIX. ONN300THH
TaKuX 0co00 OIacHBIX OOJe3HEeH Kak ocra
osel 1 k03 (OOuK) 1 yyma Menkux sxkBad-
Heix (UMOXK) mpuBomsaT Kk Katactpoduue-
CKUM JKOHOMHYECKHM MOTEpsIM B 00JIaCTH
JKUBOTHOBOJICTBA.

B cBs3m ¢ »THM, 1Ienb TaHHOW PabOTHI:
AHanmm3 SMU300THYECKON CUTYaIlMK M OLICH-
Ka pUCKOB 3aHoca Bo3Oymureseit UMXK u
OOuK uepe3 3amaano-Kazaxcranckyro o00-
nacte B Poccuiickyro deneparuio.

MATEPHAJIBI WU METOAbI /
MATERIALS AND METHOD

MarepuanamMu A HCCICIOBAHUS JlaH-
HBIE IO TTOTOJIOBBIO CEIBCKOXO3IHCTBECHHBIX
KUBOTHBIX B 0aze MCXK m manHBIM CcTaTH-
ctuku Ha | sHBaps 2023 roma mo 3amanmHo-
Kazaxcranckoit oGmactn pecnyomuku Ka-
3aXCTaH.

Kaprorpaduyecknii ananu3 1aHHBIX MPO-
Boauiu ¢ nomomeio I'MC uHCTpyMEHTOB B
cocraBe ArcGIS desktop 10.8, a taxxke cep-
Buca NextGIS [2].

Puck omeHmBamm ¢ MOMOIIBI0 OaUIBHON
cucTeMbl. bamipHas OILEHKAa PHCKOB 3aHOCA
Bo30ymurens UMK nu OOuK onenuBanace ¢
y4€TOM ITyHKTOB TIPOIYCKa 4epe3 rocyaap-
cTBeHHyl0 rpanuny P® B CaparoBckoii 00-
nactu. OHa npejcrasieHa B Tadmune 1[1].
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Taoauna 1
BanibHasi oleHKa PUCKOB 3aHOCA BO30yuTe el TPaHCTPAHUYHBIX MH(EeKIIHOHHBIX

0oJie3Hell Yepe3 MYHKTHI NPONMycKa rocy1apcTBeHHoil rpanuns PO [1].

IIyHkTBI IpOmycka 4epes
roCy/IapcTBeHHYI0 rpanuny P®

BajnibHas oneHka

MexayHapoaHbIi BO3AYLIHBIN

0 GayIoB — IepeMenIeHre TOBapOB H IPYy30B;

ITYHKT 1 6aJu1 — mepeMenieHne TOBapoB 1 TPY30B;
MesxryHapOAHbIH aBTOMOOMIIBHBIN 0 6anoB — epemMelleHre TOBapOB U IPY30B;
ITyHKT 1 GayT — mepeMenieHne TOBapoB U TPY30B;
MekTyHapOIHBIH KeTE3HOI0POXK- 0 6anyoB — OTCYTCTBYET;
HBII IYHKT 1 6aJu1 — mepeMenieHne TOBapoB 1 IPY30B;

MexayHapOoaHblil MOPCKOM ITyHKT

0 6anoB — OTCYTCTBYET
16a1 — mepeMeleHIe TOBapOB U IPY30B;

0 6aIoB — MepeMenIeHne TOBapOB 1 IPY30B.

MexayHapoaHblii peYHOU MTyHKT

10aJu1 — IepeMeIieHrne TOBApOB M TPY30B

PE3YJIbTATBI / RESULTS

B mpomnecce mpoBeneHnst MccieaoBaHUi
HaMH OBUIH IMpoaHaJIN3UPOBAHBI YHUCJICH-
HOCTb TIOTOJIOBbSI MEJIKOTO POTraTtoro CKoTa,
CKOHIICHTPUPOBAHHOTO Ha TeppuTOpuu 3a-
nagHo-Kaszaxcranckoit oomactu (PucyHokl).
BBuay TOro, 94TO CyIIECTBYIOT CIIy4au COB-
MECTHOTO COZIEPKaHUSI MEJIKOTO ¥ KPYITHOTO
poraroro CKoTa, HaMu OBII NPOBEJIEH aHa-
3 YHCIIEHHOCTH TOTOJIOBBSI KPYITHOTO
poraToro CkoTa, TaKk KakK JIaHHbIA BHJ >KH-
BOTHBIX MOXET BBICTYIIaThb B POJIM BUPYCO-
HOCHTEIISI BO3OYIHUTENCH N3ydaeMbIX MH(]EK-
LIMOHHBIX Oone3nelt. Kpome Toro, Oputa mpo-
aHAIM3MPOBAaHA CTPYKTYpa IMOIYJISIIAU BOC-
MIPUUMYMBBIX JXMBOTHBIX K paccMarpuBac-
MBIM B JIaHHOW paboTe IMEp/HKEHTHBIM
WH(EKIMOHHBIM OOJIE3HSM. A UMEHHO MpO-
IIEHTHOC COOTHOLICHHUEC JOMAIIHUX U AUKHUX
KMBOTHBIX, CKOHIICHTPUPOBAHHBIX Ha TeEp-
PHUTOPHUH PETHOHA.

W3 pucynka 1 cnenyer, 4ro HanGosbIas
YHCIIEHHOCTh TTOTOJIOBBSI MEJIKOT'O POTraToro
ckora cocpenoroueHa B KasramoBckoMm u
AKKaUKCKOM paifonax 3anagHo-
Kazaxcranckoii obmactu pecnyonuku Ka-
3axctaH. Yto cocraBmger 287640 rom. u
235443 To11. COOTBETCTBEHHO.

B Hacrosimiee BpeMs CyIIECTBYIOT KH-
BOTHOBOJ/TYECKHE XO3SHCTBA C COBMECTHBIM
COJIep’)KaHMEM KPYIHOTO M MEIIKOTO poraro-
ro ckora. HecMoTps Ha TO, 4TO KpYyIHBIN
porartslit ckot He 6oeer UMK n OOuK, HO
OTOT BHJ KHUBOTHBIX MOXKET BBICTYIIATH B
Ka4yecTBE BUPYCOHOCHUTENSI BO30ynuTesIeH
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JTAaHHBIX MH(EKITH.

B cBs3u ¢ 9THM, BaXHBIM KpUTEPHEM
OLIEHKM pPHCKAa BO3HHKHOBEHUS W pacIpo-
crpanenuss YMXK u OOuK sBisieTcst onienka
YHUCJIEHHOCTH KPYIMHOTO pOraTtoro CKOTa,
COJIepIKaIllerocsi Ha TEePPUTOPHM 3araigHo-
Kazaxcranckoit oOmactu pecrmyonukn Ka-
3axctaH (Pucynox 2).

Kak BumHO W3 pHCyHKa 2, HanOOJbIIAS
yrciaeHHocTs KPC comep:kutcst Ha TeppHUTO-
pun Ka3zranosckoro paiioHa, 4To COCTaBIsAET
117893 ronossl, B AKXKaUKCKOM palioHe, YTO
cocrasisier 117123 ronossl u bokeitopaun-
CKOM paifone, uto coctanistieT 93100 romos.

[TomMuMoO pOMaIIHUX M CETBCKOXO3SM-
CTBEHHBIX KUBOTHBIX BOCIIPHMMYHBBI TAKXKe
U JMK{E TPEICTABUTEIM MEJKHX >KBauHBIX
KMBOTHBIX, HAaPUMEp TaKHe Kak cairakw,
kocysu u apyrue (Pucynok 3).

W3 pucynka 3 cienyer, 4TO YUCICHHOCTh
TIOT'0JIOBbSI JOMAITHUX KO3 U OBCI] ITPEBOCXO-
JUT YUCJICHHOCTH TOMMYJIAIUN calrakoB
TOJIBKO Ha 6%. 3HaUUTENbHAsT YUCICHHOCTD
TIOTTYJISAIINN  CairakoB OOYCIIOBJIEHA OJaro-
NPUSATHBIMH ~ TIPUPOHO-KIMMATHIECKUMHU
YCIOBUSIMM Ul OOMTaHHs JIaHHOTO BHJA
KMBOTHBIX.

Pacnpenenenre MIOTHOCTH IMOTOJIOBBS
BOCIIPUUMYUBBIX KHUBOTHBIX IIPCACTABICHO
Ha pucyHke 4 [3-4].

Kax BumHO M3 pucyHka 4, HanmOOJbIIAS
IUIOTHOCTH 1OToJIoBbst MPC CKOHIIEHTpHPO-
BaHa Ha Tepputopun Kasranosckoro paiiona
Bamagno-Kaszaxcranckoit obmact, 4To CO-
crapimsier 15.5 romos/km2. KasranoBckuii
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» Jomamnue (K03b1, 0BIbI)

1337109;

53%
3 « Jnkue (caifraku)

Puc. 3 — Yucnennocmo MPC 6 3anaono-Kaszaxcmanckoti obnacmu,

2o. (no cocmosinuro na 1 sneaps 2023e.)
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Puc. 4 — IThomnocms no2on06bsi MEIKO20 pO2AMO20 CKOMA HA MEPPUMOPUU
3anaono-Kazaxcmanckoti odnacmu no cocmosnuro Ha 1 aneaps 2023 2ooa.
obnactn 3aHOCa BO30YANTENSI SMEPUKEHTHBIX HH(EK-

UH TPaHCTPAHUYHBIM MYTEM HA TEPPHUTO-

puto Poccun. Takum oOpa3zom, yeMm BbIlIe
TUIOTHOCTh TOTOJIOBbSI BOCIIPUUMYHUBBIX K-
BOTHBIX, TEM BBIIIIE PUCK 3aHOCA U PACIPO-
cTpaHeHHss BO30yauTeneldl WH(EKIIMOHHBIX

paion 3ananno-KazaxcraHnckoit
HMEET COIpEJIENIbHYI0 IpaHully ¢ AJeKcaH-
npoBo - laiickum paitonom CapaTOBCKOM
obsacti. Tak Kak BOCIPUUMYHBBIC KHUBOT-
HBIE SIBJISIIOTCA TPETHUM 3BEHOM SIH300TH-
YECKOM LIeNu, CYUIECTBYET BBICOKMHA PHUCK
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OoJie3Hel Ha U3y4aeMOil TEpPUTOPHUH.
IloMMMO BBIIENIEPEUYUCIICHHBIX IIyTEH
3aHOCA CYIIECTBYET OYE€Hb BAKHBIH U OCHOB-
HOW — OTcyTcTBHE TpaHuIsl Mexay Capa-
TOBCKON M 3amagno-Kasaxcranckoil o0ia-
cTsMH. MexrocynapcTBeHHas TpaHHIA HU-
KakuM o0pa3oM He 0003HaueHa, OTCYTCTBY-
€T KOHTPOJILHO- CJIEZI0Bast 10J10ca, 4TO Bie-
4éT 32 c000¥ CBOOOIHOE MEepEeMEIICHUE KaK

JIMKHX, TaK U CEIbCKOXO3HCTBEHHBIX JKH-
BOTHBIX.

Kpome Toro, Bo3pacraer pHCK OECKOH-
TPOJBHOTO TEPEroHa M IEPeBO3KH IKUBOT-
HBIX M )KHBOTHOBOIYECKOHN MPOIYKIIHH.

Takum 00pa3oM, MOXKHO CIeNaTh BBIBOJ,
YTO CTENEHb PHCKA 10 JaHHOMY KPHTEPHUIO
OLIEHMBAETCS KaK 04Y€Hb BHICOKASI.

Taoauuna 2

BaniabHast oneHka puckos 3aHoca Bo3oyauTens UMK u OOuK vepes myHKTbI
NpomnyckKa rocyaapcrsenHoi rpanunsl P® B CaparoBckoii o01acTH

IIyHkTBI Ipomycka 4epes
TOCY/IaPCTBEHHYI0 rpaHuny P®

BaniabHas oneHka

MesxTyHApO HBI aBTOMOOMITEHBIN

1 Gamn — mepemMenieHne TOBapoB

IYHKT U IPY30B;
MesxyHapOIHBIN JKeIe3HOA0POKHBIH 1 Gayn — mepeMerieHne ToBapoB
OYHKT U IPY30B.

Taxum obpasom, 2 6anna u3 5.

BbIBO/J bl / CONCLUSION

Ocna oBen u ocna ko3 (OOuOK), a Tak-
K€ 4YyMa MCIKHUX IKBAYHBIX JKHUBOTHBIX
(UMX) mpezcraBisitoT co0oil MHPEKIIMOH-
Hble OOJIE3HM BHPYCHOM ITHOJOIUH, KOTO-
pBI€ TIOPAXKAIOT MPENMYIIECTBEHHO MPEJICTa-
BUTENEH MeNKoro poratoro ckora. Cpean
JIOMAITHUX >KUBOTHBIX 3TO OBIBI U KO3BI, a
cpean Kol QayHbI- caliraky, TOPHBIE KO3-
JIbl, QHTWJIOTIBI M Tak fajee. BozOyaurenu
OOuK ssnsercs [IHK-comepkamum BUpy-
com, a UMK PHK-coneprxamum BUpycoOM.

IIpoBenéHHble HaMHM HMCCIENOBAHUS TO-
Ka3aJd, 4TO CYIIECTBYET BBICOKHH PHCK 3a-
HOca BO30yAWTENel SMEp/UKEHTHBIX MH(EK-
nuonHbIx Oosesnert (OOuK u UMIK) ¢ Tep-
puropun 3amnaaHo-KazaxcraHckoil obnactu
(uepe3 KasramoBckuii paifoH) B Asnekcan-
npoBo - [aiickwuii paiton CapaTtoBckoii 00J1a-
ctu. Puck onieHuBaeTcst Kak BbICOKHI, B CBSI-
31 C TeM, 4TO Ha Tepputopuu Kasramoscko-
ro pailoHa cOCpeOTOYEeHO HauOoJblIee KO-
JIMYECTBO TIOTOJIOBBSI BOCIIPHUMUYHUBOTO MeJl-
KOTO pOraroro CKOTa, YTO COCTaBIISIeT
287640 ronos. IlnotHocTs moronosss MPC
B JaHHOM paiioHe coctaBmia 15,5 romn/km’.
Haubosnbiass uncienHocts moroyioBbst KPC
Takke HaOmonaercst Ha Teppuropun Kasra-
JIOBCKOTO paifoHa (uto coctasmser 117893
TOJIOBBI, YTO UMEET ONPE/ICIIEHHOE 3HAUCHHE

npu coBMmecTHOM cogepxkanuu MPC u KPC
Kak MTOTEHIINATIBHBINA HCTOYHHK-
BUPYCOHOCUTENHh BO30OYAMTENeH paccMarpu-
BaeMbIX MHGpekuui. [Ipun GayutbHOHM oleHKe
YUUTBIBAJIKMCh TYTH MEXKAYHAPOJAHBIE IyTH
cooOuieHuss  (Hanu4me  MEXKIYHApOJHBIX
MYHKTOB: BO3IYIIHOTO M aBTOMOOMIIBHOTO.
JlaHHBIA pHCK MO OAIBHON ITKane OIeHH-
BaJicsl B 2 Oayuta u3 5 u3-3a OTCYTCTBHS JpY-
THX MEXTyHapOJIHBIX MyHKTOB. Ho, y4uThI-
Basi TOT (PaKT, YTO  MEKIOCYIapCTBEHHAs
rpaHuiia He 00O3HAYeHa, OTCYTCTBYET KOH-
TPOJBHO- CJE0Bas IOJIOCA, YTO BICYET 3a
c000#i CBOOOAHOE MEPEMCIIICHUE KaK TUKHUX,
TaK M CEJIbCKOXO3SCTBEHHBIX IKHBOTHBIX.
Taxoke, BO3pacTaeT pHCK OECKOHTPOIBHOTO
TIeperoHa M MepeBO3KN KUBOTHBIX U KHBOT-
HOBOJIYECKON TNPOAYKIMU TTOCPEJCTBOM aH-
TponoreHHoro ¢axropa. Takum oOpazom, ¢
yu€TOM KPUTEPHEB, ONTMCAHHBIX BBIIIE, PUCK
MOJKHO OILICHHUTH B 5 6aioB u3 5.

ANALYSIS AND RISK ASSESS-
MENT OF THE INTRODUCTION OF
PPR, SHEEP POX, AND GOAT POX
PATHOGENS INTO THE RUSSIAN
FEDERATION THROUGH THE TER-
RITORY OF THE WEST KAZAKH-
STAN REGION
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ABSTRACT

Sheep pox and goat pox (GFP) and peste
des petits ruminants (PPR) are infectious
diseases of viral nature that mainly affect
small ruminants. In domestic animals these
are sheep and goats and in wildlife saigas,
ibex, antelope and so on. These diseases are
considered to be emergent infections, since
they are characterized by a transboundary
route of entry and spread, as well as causing
enormous economic damage in small live-
stock due to almost 100% mortality and high
lethality. Studies have shown that there is a
high risk of introduction of emergent infec-
tious diseases pathogens from the territory of
West Kazakhstan region (through Kaztalov-
sky district) to Alexandrovo-Gaysky district
of Saratov region. The risk is assessed as
high, due to the fact that the largest number
of susceptible small ruminants is concentrat-
ed on the territory of Kaztalovsky district,
which amounts to 287640 heads. Small ru-
minants’ population density in this district
was 15.5 heads/km2. The highest number of
cattle is also observed on the territory of
Kaztalovsky district (which is 117893 heads,
which is of certain importance when keeping
cattle and cattle together as a potential
source-virus carrier of pathogens of the con-
sidered infections. Risk scoring, taking into
account the criterion of availability of inter-
national routes of communication, showed 2
points out of 5. But, taking into account the
fact that the interstate border is not marked
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and there is no control line, it entails the free
movement of both wild and farm animals, in
addition, the risk of uncontrolled movement
and transportation of animals and livestock
products through anthropogenic factor in-
creases. Taking into account these facts, the
risk can be assessed as 5 points out of 5.
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PEDEPAT
B mocnennee Bpems reomHpopmarmonasie cucteMsl (ITIC) nocTurim BBICOKOTO
YPOBHSI KOMMEPINATN3AINH, IINPOKOTO PAcIPOCTPAHEHNUS 110 BCEMY MHUPY U BHEI-
PSIIOTCSL B pa3iiMuHbIe 00JIaCTH HAyKH, B TOM YHCJIC MEIWLUHY W BETEPHHAPHIO C
LEeNbI0 BU3yaIH3aIlK TeONPOCTPAHCTBEHHON MH(POPMAIMHU JUIsl YIIyUIICHNS Kade-
CTBa BMHM300TOJIOTHUECKOTO M AMUAEMHOIOTHUECKOro MOHUTOpUHra. I'eonHpop-
MalMoHHas CHCTeMa — 3TO CHCTeMa, o0ecneunBaronias coop, xpaHenue, oopadboT-
Ky, IOCTYI, OTOOpa)keHHe U PacipoCTpaHeHHEe MPOCTPAHCTBEHHBIX JTaHHBIX. Hamu B nepuos ¢
mapta 2020 mo suBaps 2023 rT. mpoBeseHa paboTa MO M3YyYEHHIO YacTOTHI BCTPEYAEMOCTH
TOKCOKapo3a cobak u komiek B ropone Cankt-IlerepOypre u Jlemmnrpaackoit obmactu. Ha
OCHOBaHHH TOyYCHHBIX PE3YJIBTATOB N3YyUCHHUS TEIbMHHTO(AYHBI TUIOTOSAHBIX, @ TAKXKE JaH-
HBIX BETEPUHAPHOM OTYETHOCTH, NMPEJOCTABICHHBIX YMPABICHHEM BETEPHHAPUH TOpoja C
roMoipio mporpammsl «Quantum GIS» (QGIS) 6bmn Bu3yann3npoBaHbl JaHHBIE PacpoCTpa-
HEHHS1 300HO3HON MHBA3MH TUIOTOSAHBIX M YCTAHOBJIEHO, YTO Y COOaK TOKCOKAapO3 Yalle peru-
crpupyercs B MockosckoM (14,3%), @pynzenckom (10,2%), Hesckom (13,05%) KpacHocens-
ckoM (6,7%) paiionax Cankrt-IletepOypra u Bceeonoxkckom (12,05%) paitone Jlenunrpan-
cKoif obmacty, a y xomiek — B Kamuaunckom paiione (15%), Hesckom (12,5%), MockoBckoM
(8,33%), Kpacnocenbckom (7,32%) n AamupanteiickoM (7,03%) paiionax Cankt-IlerepOypra.
Tax, ¢ momompto ['MIC BO3MOXXKHO HE TOIHKO CHCTEMAaTH3MPOBATh MOJTYYCHHBIC B XO/I€ HCCIIe-
JIOBAaHWH MPOCTPAHCTBEHHBIC JJAHHBIC, YTO YNPOIIAET yIpaBieHne U paboTy ¢ HUMH, HO U BU-
3yaJIM3UpOBaTh TOJIyYCHHBIC JJAHHBIC B BHJE IU(POBBIX KapT, YTO B CBOIO OYEpEb AAET BO3-
MOJKHOCTB OBICTPO M HAIJISJIHO OLCHUTH SIM300THUYECKYIO CUTYAIIMIO M0 KOHKPETHOW 00JIe3HH
1 KaK CJIEJICTBHUE YIYYLINTh MEpbl 00pHOBI U (MITH) TPODUIAKTHKN C HHBA3HEH.
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BBEJIEHUE / INTRODUCTION

Hauano pasButust reonH(pOpMaIrOHHBIX
cucTeM OTHOCAT K 1960 r., mocite mosBIICHUS
B 1940 T. KOMIIBIOTEPOB U Havyasa MUPPOBU-
3anuu. OfHAaKo TONBKO B mocienHue 15-20
sgetr I'MC nocTuriam BBICOKOTO YPOBHS KOM-
MepLUHaNIU3alKy U IIMPOKOT0 pacpocTpaHe-
HUS 110 BCEMY MHUDY.

I'eonndpopmarnonHas cucremMa — 3TO
cucremMa, obecriednBaromas coop, XxpaHeHue,
00paboTKy, mocTym, oToOpaKeHWe W pac-
MIPOCTPAaHEHNE TPOCTPAHCTBEHHBIX TaHHBIX
[1].

K ocHoBubM ¢yHKimsm ['MC orHocsrT,
BO-TIEPBBIX, BU3YAJIM3AlMIO JaHHBIX — C HX
IIOMOIIBIO MOXKHO CO3/1aTh MJUTIOCTPHPOBAH-
Hble [U(poBEIe KapThl. Bo-BTopeix, ['MC
MIO3BOJIIIOT OPTaHHW30BaTh WH(OPMALNIO U
YIPOIIAIOT yIpaBieHue ero. B-TpeTpux, Ha
OCHOBaHHMH T'OTOBBIX JIaHHBIX T€OMH(OpMa-
LIUOHHBIE CHCTEMBI MOMOTAIOT MOJEIUPO-
BaTh M NPOTHO3UPOBATh HOBBIE JNaHHBIE [2,
3].

B nmaunsnit Mmoment I'MMC akTMBHO BHEI-
psFoTCs B 00JIACTh 3APaBOOXPAHEHHMS, MEU-
LIMHBl M BeTepuHapuu. Tak, psix aBTOPOB
coobmarwT, uto I'MC moMoraroT BEISBIATH
oYarv TOM WM MHOM 00JIe3HH, OCOOEHHOCTH
€€ PacIpOoCTPaHEHUSI HAa MECTHOCTH, MO3BO-
JISIFOT YNPaBJISATh OpUrajaMu CKOpOi MoMo-
LM, YTO YCKOpSIET MX NPHOBITHE Ha MECTO
npoucuectsus. B cinyuae Ul wnum karactpo-
¢w1 TUC ynpommmaroT opueHTanuno JToaAel Ha
MECTHOCTH JUIs TTIOUCKA OJKanmiero jedeo-
HOTO yupexxaeHus [4].

B Berepunapun ['MC gacto mpuMeHSIOT
C LIENBIO 3MHU300TOJIOTHUECKOT0 MOHUTOPUH-
ra ocobo omacHbIX OosesHei. Hampumep,
co3laHbl 1MQPOBBIE MOAEIH SMH300THYE-
CKHX TIpOIIeCCOB OCIICHCTBA M CHOMPCKOM
SI3BBI, OQUINAIBHO 3apPETHCTPHPOBAHHBIX Ha
teppuropun P® [5], 6a3a maHHBIX 175 Kap-
TorpadMpoBaHMs SMH300THYECKON CHTYya-
LIUH 110 JIEHKO3y KPYMHOT'0 poraToro ckora u
adpuxanckoil uyme cunedt (AUC) nHa Tep-
putopun Jlennnrpanackoit obnactu P® [6],
u3ydeHa reorpadusi TYJISIPEMHH C LENbIO
YCTAQHOBIJIGHHS CBSI3M PaclpOCTPAaHEHUS WH-
(dexun ¢ paxTOpaMu OKPYKArOIIEH CpeIsl
[7], mpoBenena oueHka pucka 3aHOCa U pac-
MIPOCTPAaHEHUS] YyMbl MEIIKUX KBAYHBIX >KH-
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BOTHBIX Ha TeppuTOpHio Poccuu ¢ moMomsio
udposoro kaprorpaduposanus [8].

B o0macti BeTepmHapHON MapasmTOINO-
TUH pa3paboTaHbl Kaprorpaduieckue Moje-
JM 30H PAacHpoOCTPaHEHHsS SXWHOKOKKO3a
KPYIHOTO pPOTaTtoro CKOTa B YIIbSHOBCKOH
obyacTy, a TakXKe OCYIIECTBIEH IIPOTHO3
JTaNTbHEHINEeH CUTYalluy U BBITIOJIHEHO KapTo-
rpadupoBaHne YIIbSTHOBCKOH 001acTH 110
OCHOBHBIM MHBa3UsM CBHUHBU JOMAIIHeH [9,
10].

ITo MHEHHUIO psga aBTOPOB, MCIIOIH30Ba-
are 'MC maer BO3MOXKHOCTH 0OJIEE€ ITOJIHO
N3y4aTh 3aKOHOMEPHOCTH 3ITH300THYECKOTO
mporiecca W reorpaduro Ooye3HEH JKHUBOT-
HBIX W 4YeJIOBEKa, U Ha OCHOBE ATOTO COBEp-
IIEHCTBOBATh METOJIOJIOTHIO 3MTU300TOJIOTH-
YEeCKOro aHali3a KaK B TIyOOKOW ITUTEINb-
HON pPETPOCIIEKTHBE, TaK M B HEOOIBIINX
BpeMeHHBIX HHTepBaiax. bassl manuex [1IC
TIO3BOJISTIOT HA OCHOBAHMHM WTOTOBBIX OTYe-
TOB BETEPHHAPHBIX, MEANIIMHCKNX HAYYHBIX
OpTaHM3ali U HAJ30PHBIX OPTaHOB IPOBO-
JUTh TEKYIIMH M PETPOCIIEKTHBHBIH MOHH-
TOPUHT SMU300TUYECKON U SIUACMHUOJIOTU-
gyeckoit cutyanuu [11, 12, 13].

Lemnp HacTosmeld paboThl — BU3yaIH3H-
pOBaTh JAaHHbBIE PACIIPOCTPAHEHUSI TOKCOKa-
po3a cobak M KOIIEK C MTOMOIIBI0 CBOOOIHON

KpOCCIUTaTOPMEHHOW  TeOMH(pOPMAIINOH-
Hou cucrembl QGIS.
MATEPUAJIBI W  METO/JbI /

MATERIALS AND METHOD

Pabota 1o u3y4eHHIo 4acToThl BCTpeyae-
MOCTH TOKCOKapo3a cobak u koiiek B CaHKT
-IlerepOypre u JlenuHrpajackoii obmactu
BEIIONHSIACh B mepuoxn ¢ maprta 2020 mo
saBapb 2023 1T. Ha Kadeape mapa3uTOIOTHH
um. B.JIL. SlkumoBa B saboparopuu 1o u3y-
YEHUIO TapasuTapHbIX Oojesneit PI'BOY
BO «Cankr-IlerepOyprekuii rocynapcTBeH-
HBIf YHMBEPCUTET BETEPUHAPHOI MeauIu-
HeD» (PI'BOY BO CIIGI'YBM).

C uenbio 0OHapyKeHHs ULl TeITbMUHTOB
NpUMEHsIN  (IIoTalMOHHBIE MeTonsl Jlap-
JuHra u Jlapausra ¢ ycoBepIIeHCTBOBAHHOM
(hI0TaIMOHHO KUAKOCTHIO [ 14].

Wnentndukanns Bo30ynuTenel BHINOI-
HEHa C MOMOIIBI0 MHUKpockona «MUKTpOH-
200M» (OO0 «ITETPOJIA3EP») ¢ Bu3sya-
nu3aruei nmpu ysenudenuu (ok. 10x, 06. 10,
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20 u 40) u ucnoap30BaHUEM aTiiaca qTudde-
PEHLMANbHOW JUArHOCTUKU T'eJIbMUHTO30B
110 MOP(OIOrHYECKON CTPYKTYpE SIUIL U JIH-
9yHHOK BO3Oymureneid UepemanoBa A.A. u
ap., (1999) [15].

OkcTeHcuBHOCTh MHBa3uM (D) ompene-
T 110 hopMyIIe:

OU = Np/nx100 %

rae Np — 4Mcii0 HHBa3UPOBAaHHBIX JKH-
BOTHBIX;

N — 9HUCII0 00CIIEI0BAHHBIX )KUBOTHBIX.

ONHU300TOIOTMYECKUH aHAIN3  pacIpo-
CTpaHEHHsI TOKCOKapo3a Co0ak M KOLIEK B
pa3nmuHbIX paiioHax r. Cankr-IleTepOypra n
JlenuHrpaackoil 00acTH BBHIMONHSJICS Ha
OCHOBaHHHM TIOJyYEHHBIX pE3YJIbTaTOB H3Y-
YEeHUs] TeIbMUHTO(GAYHBl IUIOTOSAHBIX, a
TaK)Ke JIAaHHBIX BETEPUHAPHON OTYETHOCTH,
MIPEOCTaBICHHBIX YIIPaBICHUEM BETEPUHA-
pun t. Cankrt-IlerepOypra, ¢ moMOIIBIO TEO-
MH()OPMAIMOHHBIX TEXHOJIOTHH, B YacCTHO-
CTH C  WCIIOJIb30BAHWEM  NPOTPAMMBI
«QGis» (Bepcus 3.30.1) ¢ OTKPBITBIM KOZOM
JUISL CO3JIaHMsI, PEAAKTUPOBAHMS, BU3yalIH3a-
MU, aHAKu3a M MyOJIMKAIMU TeolpOCTpaH-
CTBEHHOHM MH(pOpMAIINH.

@®opmupoBaHue 06a3bl JTaHHBIX 1O TOKCO-
Kapo3y IUIOTOSIAHBIX BBIIOJIHSIIOCE C MTOMO-
mpto porpaMmsl «Microsoft Excel», 2016.

Buzyanuzanust mosrydeHHBIX pe3yJIbTaToB
ocymecTBisiack B (hopme Kkaprorpadudie-
CKOTO TIPOEKTa C TIOMOIIBIO  (YHKIIHU
«QGisy 1Mo CO37aHNI0 MAKETOB KapPThI.

PE3YJIBTATHBI / RESULTS

Ha ocHoBaHuM COOCTBEHHBIX HCCIIE/I0BA-
HUH pacrnpocTpaHEHHs TOKCOKapo3a IUIOTO-
SITHBIX COBMECTHO C JJAHHBIMH, NPEI0CTaB-
JICHHBIMH  YTIpaBJICHHEM  BETEPUHAPHU
Cankr-IlerepOypra 3a nociienHue TpH roja
(8 mepuop ¢ 2020 mo 2023 rT.) B Iporpamme
Microsoft Excel (2016) 6pumn chopmupoBa-
HBI TIOJTyYCHHBIE PE3yJIbTATHI 110 KOJIUIECTBY
o0cIieIoBaHmi, KOJMUYecTBY cirydaeB 1 DU B
BUjie TAOJHI, KOTOPBIE C MOMOIIBIO T€OUH-
(dopmaroHHon MpOrpamMMBbl
«QGisy (Bepcust 3.30.1) BU3yaqTu3upOBaHbI B
bopme KapTorpapuuecKoro MPOEKTa
(pucynku 1 u 2).

Tak, wudpoBele KapThl  IMO3BOJISIOT
HaIJSHO TPOAEMOHCTPHPOBATh AIH300TH-
YECKYI0 CUTYalHIO 10 TOKCOKapo3y IUIOTO-
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SITHBIX, @ UMEHHO — palilOHBbI ¢ HanOOJIbILEH
OW. B nanHOM citydae paiioHBI C Pa3TUIHON
JaCTOTOH BCTPEYAEMOCTH TOKCOKapo3a Obl-
JM pa3lieNieHbl HaMM MO IIBETOBBIM KaTero-
pusiM. PaifoHBI, B KOTOPBIX HPOLEHT HanOo-
Jiee BEICOKHMI — OTMEUEHBI KPACHBIM IIBETOM,
a C HAMMEHBILNM ITPOLIEHTOM — cHHUM. Kpo-
Me Toro, mporeHt DM B kaxaoM paiioHe
yKazaH B Kpyre, M3MEHSIONIMM CBOM Mac-
mrad aBTOMAaTHYECKH B 3aBUCHMOCTH OT
BEJINYMHBI IPOIICHTA.

AHanm3upyst KapTy pacHpOCTpaHEHUs
TOKCOKapo3a cobak (pUCyHOK 1), BUIHO, 9TO
HanOonpIne mokazarenu DM pacnonaraior-
csi B ONM3NeXalMX palioHaX TaKWX Kak:
MockoBckuit (14,3%), DpyH3eHCKUI
(10,2%), Hesckwuit (13,05%), KpacHocenb-
ckuit (6,7%) paitonsl Cankr-IlerepOypra u
Bceponoxckuit  (12,05%) paiton Jlenun-
rpaackoit oomactr. OIHAKO Yale BCero TOK-
COKapo3 perucTpupyercs y codax B ['aTumn-
cKoM paiione JIeHWHTpaaCKoil oOmacTu, rae
OU pasusiercst 48%, 4TO MOXKET OBITH CBsI3a-
HO C HaJMYHMEM TaM KpPYITHOTO IIEHTpa TOMO-
my  OE3I0OMHBIM JKUBOTHBIM, IPEUMYIIE-
CTBEHHO cobakaMm. Ha kapre aTu palioHBI
OTMEUEHBI B KPACHO-OPAHKEBBIX OTTEHKAX.

Hammenpmas DU 3apeructpupoBaHa B
cnenyromux paidonax: KypopTHslil paiion
(3%), Ilpumopckwmii (2,5%), KupoBckuit
(1,4%), Lentpanbusiii pation (1,3%), Koun-
muackuit - (1,3%),  KpacHorBapaelickuii
(1,1%), Anmupanteiickuii (1%). Ha xapre
paiioHbl 0003HAYAIOTCS B IKEINTO-3EJICHBIX
OTTCHKAX.

B Ilymkunckom paiione ropona CaHKT-
[etepOypra m3 113 oOcnemoBanuii cobak,
TOKCOKapo3a He Obuto obHapyxkeno (DU
coctapinset 0%), Ha KapTe 3TOT palioH BbIJIe-
JICH TEMHO-CHHHM IIBETOM.

PacnipocTpaneHne TOKCOKapo3a KOIIEK
mpeAcTaBieHo Ha pucynke 2. Mcxons u3
KapThl BUAHO, YTO Yallle BCETO MHBA3Ms pe-
THCTpUpyeTcs y Komek B KannHuHCKOM
paiioHe, TJie TIPOIIEHT BCTPEYaeMOCTH COCTa-
B 15%. 3aTem 1o mepe CHMKEHUS! IKCTEH-
CUBHOCTH MHBa3HMU PacIoaratoTcs CIeayro-
mmme paiions: Hesckwii (12,5%), Mockos-
ckuit  (8,33%), Kpacuocenbckuii (7,32%),
Anmvmpanreiickwii (7,03%).
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. IIpumopckwuii paiion .

2.5

) 3

KypopTHblii paiioH B
Caukr-IleTépoypr 2

. LlenTpanbHblit paitox A\ 12,5
) BAJITHHCKOE MOPE ﬂ
4, Ausmporeiini paion 3 Bessonoraxai pafion

[I

DpyH3EHCKHI paiioH
—r

(it

Kosmusckuii paiton —

PaitoH Kon-8o o6cneaosanuii|Kon-eo cnyyaes

KanuHuHCKwii paiion 0 0 YcnoBHble 0603HaYeHus:
KpacHOCenbCkuii panoH 45 3

ABMMPaNTeNCKHi PaitoH 204 2 DKCTEHCMBHOCTb MHBa3Wu
KpacHorsapaeickuii paitoH 1787 19 ToKcokapo3a cobak, %
HeBckui paiioH 37 5 s 0%

DpYH3EHCKUA paiioH 59 6 e 1%

MOCKOBCKMIA paﬁot| , 28 4 e 1.1%
BacvneocTpoBCKMiA pavioH 0 0 1.3%

BbIGoprckuin paitoH 0 0 S o

KupoBCKuit panoH 70 i 1.4%

KonnMHCKuiA paiioH 155 2 2.5% - NPOLEHT S
KPOHWTaATCKMI panioH 0 0 3%

KypOpTHbIi panoH 270 8 6.7%

MeTporpaackuit Baﬁo‘l'-« 0 0 10.2%
MeTpoABOPLOBbLIN palioH 0 0 12.5%

MpUMOpCKUiA paitoH 988 25 ! o

MMyLIKUHCKMIA paiioH 113 0 [ 13.5%

LieHTpanbHblit paoH 1028 13 . 14.3%

BCeBONOXCKMI palioH 40 5 N 48%

[aTYUMHCKWMIA palioH 50 24

Puc. 1 — Pacnpocmpanenue mokcokaposa cobax 6 2opooe Cankm-Ilemepoypee
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Caunxkr-Ilerepoypr
BAJITHHCKOE MOPE AnMHpaTeiickuii paiion l

DpyH3eHCKHH paiion '

KosmuHekuit paitoxn

Kpacrocenscxuii paiion | 7-32
\.’ J N,

0 5 10 kM " »

PaiioH Kon-8o obcnenosanmii YcnoBHble 0603HaYeHus:
KanuHUHCKWIA paiioH 40
RACHOCH B FRRon 2 6 OKCTEHCUBHOCTb MHBA3UK
AQMUPaNTEeNCKU PaoH 185 13 TOKCOKapo3a Kowek, %
KpacHorsapaelickuii palioH 1235 30 B 2.4%
Hesckuin paitoH 40 5 e 3%
®pyH3EeHCKUIA paiioH 104 4 o 3.2%
MOCKOBCKMI panoH 24 2 : i g
BacuneocTpoBCKuiA paioH 0 0 T 3.3%
BbIBOprckuin patoH 0 0 3.5%
K1poBCKuiA paiioH 33 1 3.8%
KonnuHckui paitoH 76 5 6% ~npouesT ol
KpOHLWTAATCKUIA paitoH 0 0 6.6%
KypOpTHbIit paioH 251 15 ; °
MeTporpaackuit paio 0 0 7%
MeTpoABOPLOBbLIN paiioH 0 0 7.3%
MpUMOpCKuit paioH 501 16 e 8.3%
I'Iyu.lKMchuuvpau?H 91 3 e 12.5%
LleHTpanbHbIit painoH 768 27 5%

0

Puc. 2 — Pacnpocmparnenue moxcokaposa kouiek 6 copooe Cankm-Ilemepbypee
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CooTBeTCTBEHHO KpacHBIN 1BeT ¢ Kamu-
HUHCKOTO paiioHa TIOCTENEHHO CHMXKAeT
MHTEHCHUBHOCTb JI0 OPAaHKEBOTO.

OU mo Tokcokapo3y komek B KommuH-
ckoM u KypoptHoM paifonax ropoga CaHKT-
[lerepOypra TakXke IOCTATOYHO BBICOKA M
cocraBiseT 6,58% u 5,98% cooTBETCTBEHHO
(>KenThle OTTEHKN).

HanMeHbmMii IPOLEHT BCTPEYAEMOCTH
TOKCOKapo3a KOIEK HaOII0JaeTcst B TaKHUX
paiionax, kak: @pynzenckuii (3,85%), Llen-
TpaneHBt (3,52%), Ilymkunckuit (3,3%),
[Mpumopcknit (3,19%), Kuposckuii (3,03%)
1 peXe BCEro TOKCOKAPO3 KOILIEK PErnCTpH-

pyercs B KpacHorBapaeiickom paiioHe

(2,43%) (3eneHble M CHHNE OTTEHKH).
BbIBO/JbI / CONCLUSION
l'eonnpopManoOHHbBIE  TEXHOJOTHH, B

qacTHOCTH nporpamma QGis, TO3BOJISIOT
CHCTEMaTH3UPOBaTh TMOJIYyYEHHBIE B XOe
WCCIIEIOBAaHUH MPOCTPAaHCTBEHHBIC JAaHHEIC,
YIPOIIAIOT yIpaBiieHHe ¥ paboTy ¢ HUMH,
MI03BOJISIIOT BH3YaJIM3UPOBATh JIAHHBIC B BU-
Je 1MQPPOBBIX KapT, YTO B CBOIO OYependb
JIaeT BO3MOYKHOCTH OBICTPO M HATJIAIHO OLe-
HHUTh SMU300THYECKYIO CUTYalHIO0 M0 KOH-
KpEeTHOW OOJIe3HH W, KaK CIEACTBHE, YITyd-
LIUTH Mepbl 0OpBOBI U (MIIN) TPO(YUIIAKTHKH
C UHBa3HEH.

[Ipumenenne reoMH(OOPMAIMOHHBIX TEX-
HOJIOTUMI B BEeTEPUHAPHHU TO3BOJISIET HATJISI-
HO IPOaHAJIM3UPOBATH  AMHU300THUECKYIO
CHUTYAIMIO 10 pa3iH4YHbIM Oone3HsMm. Tak, B
pe3yibrare nmpumeHeHus nporpammbsl QGis
OBIIO YCTAaHOBIICHO, YTO Y COOAK TOKCOKapO3
yaiie perucrpupyercs B MOCKOBCKOM paii-
one (14,3%), @pynzenckom (10,2%),
HeBckom (13,05%),  KpacnHocemnbckoMm
(6,7%) u BcepomoxckoMm (12,05%) paiione
JlennHTpagckoii obmacTh, a y KOIIEK — B
Kanmaunckom paiione (15%), Hesckom
(12,5%), Mockosckom (8,33%), Kpacao-
cenmsckoM  (7,32%) wu  AaMupanTteiickoM
(7,03%).

JanpHeliee pa3BUTHE NPUMEHEHUS I'eo-
MH(OPMAIIMOHHBIX TEXHOJIOTHH B BETEpHUHA-
PYH U Mapa3UTOJIOTHH, B YACTHOCTH, MO3BO-
JUT TPOTHO3MPOBATh IYTH PACIpPOCTpaHe-
HUS MHBA3Wi HE TOJNBKO B PaMKaxX OJHOTO
roposia, HO M MEXAY KPYIHBIMH TOPOJAMH-
METaroJIMCaMH 1 JIaXKe CTPaHaMHU.
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ABSTRACT

Recently, geographic information sys-
tems (GIS) have reached a high level of
commercialization, wide distribution around
the world and are being introduced into vari-
ous fields of science, including medicine and
veterinary medicine in order to visualize
geospatial information to improve the quali-
ty of epizootological and epidemiological
monitoring. A geographic information sys-
tem is a system that provides the collection,
storage, processing, access, display and dis-
tribution of spatial data. Us from March
2020 to January 2023 work was carried out
to study the frequency of occurrence of toxo-
cariasis in dogs and cats in the city of St.
Petersburg and the Leningrad region. Based
on the results of the study of the helminth
fauna of carnivores, as well as veterinary
reporting data provided by the City Veteri-
nary Department using the Quantum GIS
(QGIS) program, data on the distribution of
zoonotic invasion of carnivores were visual-
ized and it was found that toxocariasis in
dogs is more often recorded in Moscow
(14.3 %), Frunzensky (10.2%), Nevsky
(13.05%) Krasnoselsky (6.7%) districts of
St. Petersburg and Vsevolozhsky (12.05%)
district of the Leningrad region, and in cats -
in the Kalininsky district (15 %), Nevsky
(12.5%), Moskovsky (8.33%), Krasnoselsky
(7.32%) and Admiralteysky (7.03%) districts
of St. Petersburg. Thus, with the help of GIS,
it is possible not only to systematize the spa-
tial data obtained during research, which
simplifies management and work with them,
but also to visualize the data obtained in the
form of digital maps, which in turn makes it
possible to quickly and clearly assess the
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epizootic situation for a particular disease
and as a consequence, improve measures of
control and (or) prevention of invasion.
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PED®EPAT
Esxeromno mo tepputopun Poccuiickoit @enepaniuu nepeBo3uTcs 00IbIIoe KOIU-
4ecTBO JKMBOTHBIX. 3a 2022 r. 3adukcupoBaHo mepememienue 156229 ronos mo-
-3 maneit. s MUHUMHU3AIA PUCKOB PACTIPOCTpaHEHUS WHEKIMA U WHBAa3HU paz-
paloTaHbl CTporne BeTepHHApHbIC TPEOOBAHMS, B YHCIIE KOTOPBIX O0s3aTesbHAs
“ JIETeNIbMUHTH3AlKs BO BpeMsl KapaHTHHHUPOBAHUs Iepe] OTHpaBKoH. B myHKT
Ha3HAYCHUS JKUBOTHBIC IOJDKHBI IIPHOBITH CBOOOHBIMH OT TIapa3uTapHbIX 3a00J1e-
BaHuil. VccrnenoBanue npeciaenoBajo LENb BBISICHUTh BO3MOXKHBIE PUCKHM PAacIpOCTPaHEHUS
T'CJIBMHHTO30B nomaaeﬁ C BHOBb BBO3MMbBIMH KUBOTHBIMH. bbuin O6CH€]10B8.HBI Jomanau, CJic-
JIyIOllMEe TpaH3uToM 4epe3 I. biarosenieHck u3 xo3siicts LlenTpanbHoii Poccuu B ctpany Bo-
crouHoi A3un. Dexannu uccaeIoBalid METOIaMH (PIIOTAINH U JISIPBOCKOITHH C MTOCIICTYIOIINM
OTIpe/IeTICHNEM CHCTEMATHIECKOTO TIOJ0KECHHUS Napa3uToB. | eIbMUHTO3HAS WHBa3Us O0HAPY-
xkeHa y 64,3% o0CIeIOBaHHBIX KUBOTHBIX C PAa3UYHON WHTCHCHBHOCTBHIO. BBIABICHBI Kak
MTOBCEMECTHO paclpoCTpaHEHHbBIE TeJIbMUHTO3BI JIONIaeH (TPUXOHEMATO3, TapacKapy03), TaK
1 onacHble 3a00J1€BaHMsl, KOTOPBIE HE PETUCTPUPYIOTCS Y JIoMIa el KOHHOCTIOPTHBHBIX KITyOOB
r. braroBemiencka (anbpopTHO3, CTPOHTWIES, NENsApOHAN03, aHOILIONEhATNI03). YUNThIBAs
BpeMsl TPAaHCIOPTUPOBKH, BpPEMs ACHCTBUS aHTUIEIbMHHTHBIX IPENapaToB B OpraHU3Me JIO-
maﬂeﬁ 1 CPOKU NPEUMAruHaJIbHOI'0 pasBUTUA PA3JIMYHBIX BUAOB I'€CJIbBMUHTOB, BBIABJICHUC NJaH-
HBIX 0OJIE3HEH TOBOPHUT O HEKaYECTBEHHO MPOBEJCHHON ACTSIbMIHTH3AINH TIepe TPAHCIIOp-
THPOBKOH W3 IyHKTa OTHpaBieHus. [Ipu opranm3anuu mepeMenieHns Jomaaeil Heo0X0 MBI
OoJiee TIIATENBHBIN KOHTPOJIb 33 OPTaHHU3aIMEl Ipoliecca NepeBO3KM U COOII0ICHNEM HOpMa-
TUBHBIX TPEOOBaHMIT I 0oOecreyeH s SNMM300THUECKON 0E30MacCHOCTH YKUBOTHBIX, CHHKEHHS
PHCKOB pacrpocTpaHeHus] THPEKINI 1 MHBA3Wi Ha OJIaronoixydHbIX TEPPUTOPHSIX.
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BBEJEHHUE / INTRODUCTION

Ilo Tepputopun Poccuiickoit ®Denepa-
ILIUH, & TAKKE 33 €€ MPEEIIbl B CTPAHBI

TaMOKeHHOTO COI03a M TPETbH CTPaHBI,
IIOCTOSIHHO TPOUCXOAMUT MEpEeMEIlEeHUE K-
BOTHBIX Pa3IMYHBIMU BHJaMH TPAHCIIOPTA.
ITo mamapiM ®OI'UC «BetMC» 3a 2021 r.
ObLIO TepeBe3eHo 79,8 MIIH. TOJIOB pa3iny-
HBIX BHJIOB JKMBOTHBIX, B TOM unciie 180148
momaneit [1], 8 2022 r. mo Teppurtopun Poc-
cun niepeesnu 156 229 nomaneit. Ilepeme-
IIIeHUE )KUBOTHBIX, HE3aBUCUMO OT PACCTOS-
HUH, BJCUYET 32 COOOW PUCK paclpocTpaHe-
HUsI MHBA3Ui 1 MHQEKIUA, HeCMOTps Ha PsijL
JKECTKHUX BeTepuHapHBIX Tpebosanuil. Ilepe-
BO3Ka CIOPTUBHBIX JIOUIAZIEH HA COPEBHOBA-
HUSI WIN TOCTOSIHHOE IpeObIBaHWE peria-
MEHTHPYETCSI BETEPHHAPHBIMH ITPABHIIAMH
MIepeMeIIeHNsT CHOPTUBHBIX JIOMIAaAeH o
tepputopun Poccuiickoit denepanun u Ta-
MOJKEHHOTO C€O0103a, O(OPMIISIFOTCSI BETEpH-
HapHbIE COIPOBOIUTEIBHBIC JOKYMEHTBHI
(BCL) [2]. Obs13aTenbHBIMU yCIOBUSIMHA IS
odpopmnenns BCJ] sBnsercs Omaromomydne
XO35HCTBA M PErHOHA BBIBO3a MO MH(EKIH-
OHHBIM W WHBA3MOHHBIM OOJIE3HSM, KapaH-
TUHUPOBAHKE JIOIIAeH, HaIM4IKe psiaa Jaua-
THOCTMYECKUX HCCJIEOBAaHUM, BaKIMHAIUI
u aereabmuHTH3aMA [3]. [Ipu Mmexxaynapo-
HOU TIepeBO3Ke HEOOXOJMMO BBIMOIHHUTH PSiJI
BETEPUHAPHBIX MPEANHCAHUI CTpaHBI BBO3a
[4]. Yamme Bcero TpaHCIIOPTHPOBKA JIOMIAICH
OCYIIECTBIIACTCS aBTOMOOWIBHBIM  TPaHC-
MopTOM (KOHEBO3), KOTOPBIH CIIEIHAIBEHO
000pyaOBaH JUIsl IEPEBO3KH 3TOTO BUA JKH-
BOTHBIX [5]. Bce atn TpeGoBanust u mepo-
NIPUSITHSL HATPaBJICHbI Ha TO, YTOOBI y TPH-
HUMAIOIICH CTOPOHBI OBbUIM TapaHTHU OHO-
JIOTHYECKOTO OJIarOnoIy4Hs, CBSI3aHHOTO C
BPEMEHHBIM WJIM MOCTOSIHHBIM TPEObIBAHU-
€M Ha CBOEH TEPPUTOPHH HOBBIX KHBOTHBIX.
Ho kak moOKa3bIBalOT HMCCIICAOBAHUS, BHOBb
BBO3MMBIE JIOIIA/IM OKA3bIBAIOTCS 3apPAXKCHBI
pa3IMYHBIMU BUJIAMH TEJIBMHHTOB M SIBJISI-
I0TCS. UCTOUHUKOM paclpOCTPaHEHUs HHBa-
sun [6]. [losTomy 1enb HaHHOH pabOThI —
M3y4eHHE TeIbMHHTOJIOTHYECKOT0 CTaryca
TPAH3UTHBIX JIOMIAJCH IS OICHKH PHCKOB
pacIpocTpaHeHHsI TeIbMUHTO30B.

75

MATEPUAJIBI U  METOJIbI /
MATERIALS AND METHOD

B nexabpe 2022 r Ha TeppUTOPHUIO HII-
nojapoma r. braroBemeHcka mpuObUT KOHE-
BO3, caeayromuil u3 Llenrpansuoi Poccuu B
onHy U3 ctpaH Bocrounoii Azun. IlepeBo3u-
JUCHh CIIOPTHBHBIC W IIJICMEHHBIC JIOIIAIH
OPJIOBCKOM PBICUCTOM TOPOIBI B KOJIHICCTBE
21 TONOBHI C TIOJHBIM MAKETOM BETEPHHAp-
HBIX COIIPOBOAMTENBHBIX JIOKyMEeHTOB. Ha
TeJIbMUHTO3Bl BO BpEMSs TEPEIepKKN OBLIO
obOcnenoBano 14 nomaneit. dexanun B Ko-
guuectBe 7-10 r© oTOMpanuch cpa3y mocie
nedeKalii U HCCIICIOBATIICh HAa HAIWYHE
SIAI] HEMATOJ W LECTOA METOJoM (proTarm
no KorenbuukoBy-XpeHoBy. [y Bblaene-
HUS WHBa3HOHHBIX JIMYMHOK CTPOHTUIIAT
JKEITY0YHO-KUIIEYHOTO TpaKTa MPUMEHSIIN
Meron JisipBockonuu 1o bepmany-OpioBy
IMOCJI€ KYJIbTUBHUPOBAHUA B TEPMOCTATC IPHU
25-27 ° C, B Teuenue 7-10 gneit [7]. Ompe-
TSNS CUCTEMAaTUIEeCKOe TOJI0KECHUE Tellhb-
MHUHTOB 110 VBamkuny u /[BoiiHocy [8].

PE3YJIBTATbBI / RESULTS

OOmiee Bpemsi JBIIKCHHS KOHEBO3a B
MyTH HAa MOMEHT IpuObITHS B T. brarose-
IIEHCK COCTaBMIIO OKoJIo 12 cyTok. TpaH3ut-
Hasi OCTaHOBKa Ha TEPPUTOPHH HIIOAPOMA
HE TIpeBhIIIana AByX THeH. JKuBoTHBIC ObLTH
pa3MeIIeHbl B OT/ICNIBHO CTOSIIEM 31aHUH B
WHJIMBUIYAJIbHBIX JEHHUKAX, YTO HCKIIOYa-
JIO BO3MOXXKHOCTh KOHTAaKTa C JIOIIAJbMH,
coiepKalUMIcs Ha unmnoapome. M3 14 00-
CJIEJIOBaHHBIX TOJO0B y 9 (64,3%) B MUKCTHH-
Ba3HUU (hITOTaIMOHHBIM MeTO-
JIOM OOHApY>KEHBI SHIa CICIYIOIMNX Telb-
MHUHTOB: HEMaroJ] mojaoTpsiga Strongyla-
ta (Railliet et Henry, 1913), nemarox Buzaa
Parascaris equorum (Goeze, 1782), niecron
pona Anoplocephala (Blanchard,
1848). CrpoHrwisitaMu 3apakeHbl Bce 9
TOJIOB JIOMIaieH, M3 HUX Y ABYX TOJIOB OOHa-
PYKCHBI aHOIIIONE(aNATEl U y YETHIpeX —
napackapuchl. IHTEHCMBHOCT TEIIBMHHTO3-
HOH MHBa3uu ObLIa HEBBICOKas, OT 2 10 21
siina Ha 1 T Qekanuii. IHBa3MOHHBIC THUNH-
KA CTPOHTWJIST  OBUIM  ONpe/eNeHBI
KaK MpE€ACTAaBUTCIIN MAJIBIX CTPOHTHUIIAT poJia
Trichonema (Cobbolt,
1874) ©e3 BHmOBOWH  HWACHTU(UKAIWH,
u BHIBI 00IBITHX CTPOHTH-
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qat: Strongylus equinus (Muller, 1780), Al-
fortia edentatus (Loos, 1900), Delafond-
ia vulgaris (Loos, 1900). Tpuxonemaro3 u
TapacKkapyu03 OTHOCATCS K JOBOJBHO pac-
MIPOCTPAHEHHBIM TEJIBMHHTO3aM  JIOIIAJICH.
OOHapy»XeHHbIE BH/BI OOJBIINX CTPOHTHIIST
U, COOTBETCTBEHHO, BBI3bIBaEMble MMH 00-
JIE3HW — CTPOHTWIE3, anb(opTHO3 W Jie-
JSOHINO03, a TaKKe aHoIIonedansiTsl, He
XapaKTepHBl Ul TeIbMUHTO(pAYHb KOHHO-
CHOPTUBHBIX KiIyOoB T. bnarosemencka.
Panee mpu oGcnemoBaHuM JOMIAALH, TOCTO-
SITHHO HaxXOAsAIINXcs Ha Teppuropuu biaro-
BEIIEHCKOTO HWIIMOApOMa, W3 MOJOTPsija
CTPOHTWIIAT OBbUIM  OOHApYKEHBI TOJBKO
MIPEJCTaBUTENN poAa TpuxoHeM [9]. Berss-
JICHHBIE TeIbMUHTO3bI y TPAH3UTHBIX JIOIA-
JIeli OTIACHBI, TSDKEIIO MOJIA0TCS JISYSHHIO U
MOTYT TIPHUBECTH K JIeTadbHOMY Hcxony. [o-
3TOMY IIOCIIE€ OThE3/la KMBOTHBIX Jajiee IO
MapHIpyTy CJIC[OBAHUs, NCHHUKH, I/I€ OHU
COJIePIKAIINCH, OBIIM TIIATEIHHO BBIYHIICHBI
1 00e33apaXkKeHsbl ISl ICKITIOYEHUsI KOHTaMH-
HallM¥ TEPPUTOPHU HIIIOJPOMA M BO3MOXK-
HOTO 3apakeHus1 Apyrux jomanei. I1o Bere-
PUHApHBIM TIpaBWJaM JereJIbMUHTH3AIMS
JOJDKHA OCYIIECTBIAThCS B mepuon 30-
JTHEBHOTO KapaHTUHHPOBAHMS HKUBOTHBIX.
Cpoxu BBIBEJICHUS PA3IMYHBIX aHTTCIbMHH-
TUKOB W3 OpraHM3Ma JIOUIAZel COCTaBIIsCT
or 10 cyrok (dpenbenmazon) mo 9 Hemenb
(uBepmekTHHBI) [10], a CPOK IpEUMarvHaIb-
HOTO Pa3BUTHsI OCHOBHBIX BHJIOB T€IbMHUH-
TOB, TAPa3UTHPYIOUIUX B  KEIyIO0YHO-
KHIIEYHOM TpPAKTE Y JIOMIAJEH, COCTAaBISET
oT 6 Hemenpb (MapacKapuchl M aHoILIoNeda-
JIATHL) 10 9 MecsIeB (CTPOHTHIIATHI). To ecTh
TIPY CIIO)KEHMH MUHHUMAIIbHBIX CPOKOB JICH-
CTBHMS aHTTEJIbMUHTHKA, CpOKa pa3BUTHUS
reJbMUHTOB M CPOKa TPaHCHOPTHUPOBKH,
JIOMIAJIM, MPUOBIBIINE B AMYPCKYIO 00/1acTh
n3 LlenTpanbsHoit Poccuu, npu cBoeBpeMeEH-
HO TIPOBE/ICHHON JIETeIbMUHTH3AINH, TOJDK-
HBI OBUTH OBITH CBOOOTHBI OT TTAPA3UTOB.
BbIBO/IbI / CONCLUSION
BbisiBlIeHHE TeTbBMUHTO30B Y TIepeMeliia-
€MbIX JIOINaJge He SIBISIETCS CMHUYHBIM
cmyvaeM. He Bcerga K AereIbMHUHTH3AINU
OTHOCSITCS C JJOJDKHBIM BHUMAaHHEM KaK Be-
TEpUHAPHBIEC CIEIHUAIUCTBI, TaK U OTIPABH-
TeNu. Y4YWTHIBas KOJMYECTBO MepeMerae-
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MbIX 0 Poccun nomajei, BeI3bIBaeT 03a00-
YCHHOCTh BO3MOYKHOCTH PAaCIPOCTPAHCHHUS
HOBBIX BO30yIuTeNell TeIbMHHTO30B B Oia-
TONOJIyYHbIE  KOHHOCIIOPTHBHBIE  KIIyOBI,
PETHOHBI U CTPAaHbI JAILHETO M OJMKHETO
3apy0Oexbs. [lo3TOMY BeTepUHApPHBIM CIie-
[MaJIMCTaM Ha MECTax M 3aBOJYMKaM JIOIIa-
JIel cIeyeT OTHOCUTBCS OTBETCTBCHHO K
IIOATOTOBKE nepeMemeHMﬂ JKUBOTHBIX, CTpO-
ro coOronas MOPsI0K BETEPUHAPHOIO KOH-
TPOJISi COTJIACHO HOPMATHBHBIM JIOKYMEH-
Tam.
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ABSTRACT

Every year a large number of animals
are transported across the territory of the
Russian Federation. In 2022, the movement
of 156,229 heads of horses was recorded. To
minimize the risks of spreading infections
and invasions, strict veterinary requirements
have been developed, including mandatory
deworming during quarantine before ship-
ment. The animals must arrive at their desti-
nation free of parasitic diseases. The study
aimed to find out the possible risks of the
spread of helminthiasis of horses with newly
imported animals. Horses in transit through
the city were examined. Blagoveshchensk
from the farms of Central Russia to the
country of East Asia. Feces were examined
by flotation and larvoscopy methods, fol-
lowed by determination of the systematic
position of parasites. Helminthic invasion
was detected in 64.3% of the examined ani-
mals with varying intensity. Both wide-
spread helminthiasis of horses
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(trichonematosis, paraskaridosis) and dan-
gerous diseases that are not registered in
horses of equestrian clubs of Blagovesh-
chensk (alfortiosis, strongylosis, delafondio-
sis, anoplocephalidosis) have been identi-
fied. Taking into account the time of trans-
portation, the duration of action of anthel-
mintic drugs in the body of horses and the
timing of the preimaginal development of
various types of helminths, the identification
of these diseases indicates poor-quality de-
worming before transportation from the
point of departure. When organizing the
movement of horses, more careful control
over the organization of the transportation
process and compliance with regulatory re-
quirements is needed to ensure the epizootic
safety of animals, reduce the risks of spread-
ing infections and invasions in safe territo-
ries.
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PE®EPAT

e B cratbe paccmatpuBaercss mpoOiema pacmpo-
,?}l CTPaHCHHS FCIbBMUHTO3HOU OOJIC3HH — JIUTYJIe3a —
B BonmoeMax OpeHOyprckoit obmactu. Jlurymes —
e LINPOKO PacHpoCTpaHEHHAs MPUPOJHO-0YaroBas
S W3 0oJie3Hb, TOpAXKalomas OOJIBIIOE KOJIMYECTBO
MPeCHOBOAHBIX pbI0. Ilapasutupys B OpromHoi
TIOJIOCTH PBIO, TEIBMHUHT CIaBJIMBaET BHYTPEHHUE OpraHbl M HApyIIaeT UX (YHKIWMHU, CHHXKAs
TEM CaMbIM Ka4eCTBO PHIOHOH mpoxykuuu. Llenbro Hammx MccienoBaHuil SBUJIOCH N3yUYCHHUE
CTENeHN 3apaKEHHOCTH Jiella ruiepouepkonamu poja Ligula UepHoBckoro BojoxXpaHHIMIIA
OpenOyprckoit obnactu. Bcero MeTofoM 4acTHYHOTO MapasUTONIOTHUECKOTO BCKPBITHS IO
metoauke B.A. Jloremns, uccneqoBano 360 mrTyk jiema pa3HOTo Bo3pacTa B Mae-okTsaope 2021
u 2022 romos B UepHOBCKOM BomoxpaHunuiie OpeHOyprckoil o0macTi. Y BCKPBITBIX PBIO OT-
Meyasach aTpousl MEUYEHH U JPYTHX MMapeHXUMATO3HBIX OPTAaHOB, a TAKXKE OPTaHOB Pa3MHO-
KEHUsI. 3apa’keHHbIC PHIOBI OBUTM MCTOIIEHBI, 3AMETHO OTCTaBIM B pocre. CKalmBasich Ha
MEJIKOBO/IbE, MX JIETKO MOYKHO OBUIO BBIIOBHTH. DKCTEHCHBHOCTH MHBAa3MM COTJIACHO HAIUM
HCCIIeIOBaHHUSM OblIA JOCTATOYHO BBICOKOH B TEUCHHE BCETO MEPUOAA, 3aMETHO BO3pacTaia B
HI0JIC-aBI'yCTC, B OCCHHHE MECAIBI HCCKOJIBKO CHMXKAJIACh. MNHTEeHCMBHOCT, MHBA3UM HMeEJIa
MaKCHMaJIbHbIE 3HAYCHHs B aBI'yCTe-CEHTSOpe. 3apa)KCHUIO ObUIM MOJBEPIKEHBI PHIObI B BO3-
pacte OByX JeT u crapme. Hanbomplme mokazaTenn SKCTEHCHBHOCTH MHBAa3HU 3a(HKCHPOBa-
HBI y Jema AByX-Tpex JeT (6onee 60 % Bcex 3apakeHHBIX 0c00€i), y cTapmnX BO3PacTHBIX
IpyI HaOJIIOAATI0Ch 3aMETHOE CHIDKEHHE 9TOT0 MoKazaTesst. MakcuMallbHBIX pa3MepoB (24,7
cM (2,8-95)) mnenepkonasl Ligula intestinalis mocTurany K 4eTBEpTOMY-IISITOMY TOJY >KU3HH
pBIOBI, T.e. Yepe3 ABa-TPH roja rnocie 3apakeHus. YepHoBckoe Bojgoxpanmnuiie OpeHOypr-
CKOM 00J1acTH — NMPUPOJHBI ovar nuryse3a. bopeda ¢ 3Toi 00sIe3HbIO SBISETCS BaKHOM Me-

POIiA, CIIOCOOHO# 00eCIICUNTh IKOJIOTHIECKYIO YUCTOTY BOJOXPAHHUITHUIIA.
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BBEJEHHUE/ INTRODUCTION

B mocmemane tomer B OpeHOyprckoit
obmactn yzmensiercst OoJsipIloe  BHUMaHHE
BOIIPOCAM yBEJIWYEHHUsI PBHIOHBIX 3aracoB
€CTECTBEHHBIX M MCKYCCTBEHHBIX BOJIOEMOB.
EsxeromHo mpoBOAWTCS 3apbIONICHUE DPEKU
VYpai, BoOIOXpaHUIHUII 00JIACTH KapIOBLIMH,
OCCTPOBBIMH BUAAMHU pI)I6, a TaKXE MEJINo-
patuBHble MepornpusTui. OHa U3 NPUYUH,
YXyIIIAIOIUX Kad4eCTBO PBIOHOW IPOIyK-
LIMM U3 BOJOEMOB O0JIACTH, - TEIbMUHTO3BI.
OHM CHWXAIOT YNUTAHHOCTh M >KHPHOCTB,
MOPTSAT TOBApHBIA BUJ BBUIOBJICHHBIX PHIO,
TEM CaMbIM HPUYUHAA 3HAYUTENBHBIA DKO-
HOMHYecKHi ymiepb [1].

Jlurynes — pacnpocTpaHeHHasi IeJIbMUH-
TO3Hasi 0OJIE3Hb MHOTUX BHJOB IPECHOBOJ-
HBIX PBIO, OCOOEHHO YacTO PEruCTpHUpyeTCs
Y KapHoBbIX. 3a001eBaHNe y PBIO BBI3BIBAIOT
TUIEPOLIEPKOMIBI peMHeNoB u3 poxa Ligula
(cemeiictBo Ligulidae). Ilapasutupyst B
OpIONIHOM TOJIOCTH, TEIBMHUHT CIaBIHBACT
BHYTPEHHUE OpraHbl, Hapyumaer ux (yHK-
UM, YTO MOXKET MPUBOAMTH K aTrpopuu u
oecrutonuto [2].

K ecTecTBeHHBIM MpUYMHAM PACIPOCTpa-
HEHHS JIUTYJIe3a OTHOCSTCS PHIOOSITHBIC TITH-
1Bl OKOHYATEJbHBIC XO035€Ba PEMHEIIOB
Ligula. B KWIICUHUKE TITHI] TSJIBMUHTBI CTa-
HOBATCA TIOJIOBO3PEJIBIMHU U KHUBYT BCETO
HECKOJIBKO CYTOK, BBIJEIISISICH C TIOMETOM U
He TpuuuHAs ocoboro Bpena. Konrpomupo-
BaTh YMCJIEHHOCTH PHIOOSAHBIX ITHIl HAa BO-
JI0OEMax JIOCTATOYHO CJIOXKHO M HE BCErja
BO3MOXHO [3].

Llenpro HamMX HCCIEIOBAaHUI SIBUJIOCH
W3y4YCHHE CTENEeHH 3apaKCHHOCTH JIela
wiepouepkouaaMu poaa Ligula YepHoBCKO-
ro BogoxpaHmmma OpeHOyprekoit 00IacTH.

MATEPHAJIBI W  METOAbBI /
MATERIALS AND METHOD

MatepuamoM I HacTOSAIIeH pabOTHI
TIOCITY’KHJTM  TTapa3UTOJIOTHYECKUE HCCIIe0-
BaHWs JIElIa, NPOBEJCHHBIE HAMH B Mae-
okt0pe 2021 u 2022 rogoB B UepHOBCKOM
Bopoxpanwiniie OpeHOYprckoit 001acTu.

Bcero MeTomoM 4acTMYHOrO mapasuTo-
JIOTHYECKOTO BCKPBITHA 1O MeTonuke B.A.
Horens, uccnenoBano 360 mTyk Jema pas-
HOTro Bo3pacrta. Coop, ukcarus mMaTepuana
MIPOBOAMIIACH TIO OOIIETIPHHSATHIM METOIH-
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kaMm [4]. lig BCKPBITHS HCHOJIB30BAJIACh
xwuBasi poida. Ilepen mapasuToIOrn4ecKuMu
HCCIICIOBAHISIMHA y KaXKI0i 0co0m oTOMpamm
YelIyro AJsl ONpEeNeHHs BO3pacTa. 3aTeM
BCKPBIBAJIM IIOJOCTh Tela W BBIOWpann
PEMHEIIOB.

[Ipn onpeneneHny BUIOBOM MPHHAIIEK-
HOCTH TIOJIb30BANCH «OnpenenuTeneM mna-
Pa3sUTOB MPECHOBOAHBIX PHIOY [5]. s ko-
JIMYECTBEHHOW OLEHKH 3apa)KEHHOCTH PBIO
UCTIONB30BAIN TIOKA3aTEIN: 3KCTEHCUBHOCTh
nuBasuu (DU, %) 1 HHTEHCUBHOCTH MHBA3UH
(1N, ox3.) [3].

PE3YJIbTATBI / RESULTS

YepHOBCKOE BOJIOXPAHWIIUILE CO34aHO
Ha peke YUepHas — 1eBOOEPEKHOM IIPHUTOKE
peKu Ypail — ¢ LENbI0 OPOLIEHUS! CENbCKOXO0-
3SUCTBEHHBIX YTOJHUH, a TaKKe PEeTyInpoBa-
HUE CTOKa W YBEJIWYEHHE BOJHOCTH PEKH.
[Tnomaas Bomoxpanmwiuma 1285 ra. Ilpo-
JIOJDKUTENBHOCTD TIEPHUOJIa CO CPEeIHEeCyToU-
HbIME Temrieparypamu Beime 15°C, kone6-
netca B mpenenax 106—-120 nueit. Kucno-
PpOHBIN pexuM YepHOBCKOrO BOJAOXPAaHUIIN-
Ia OJArompHSITHRIA IS THAPOOHOHTOB BO
BCE CE30HBI TOJ1a.

TeMneparypHbIH peXUM HOBEPXHOCTHBIX
BOJI XapaKTEPU3yETCsl XOPOLIUM ITPOTrPEBOM
B JeTHee Bpemst 10 +26°C ¥ HU3KUMU TeMIle-
parypamu +1,8°C 3umoii. JlemoctaB mpoxo-
JIUT B cepeauHe Hos0ps. J[HO BOJOXpaHHUIH-
ma  TPEACTABICHO  WIMCTO-TIECUYAHBIMU
TPYHTaMH C Mpeo0alaHieM HIINCTBIX OTIIO-
skeHud. Ha MenkoBOJHOW 4YacTh 3aTOHOB
CPEIHEro TeYeHHs BOJOXPAHWIIMIIA U B BEp-
XOBbE BCTPEUAIOTCS 3apOCid MakpO(UTOB:
KaMmblllla, TPOCTHUKA U poro3a. B mpuopex-
HOW 4YacTH 3aJIUBOB JIEBOOEPEXKbsl pacTer
ocoka. Makpodurel 3aHuManT 10 12% ot
o0mie#t mrommaau Bogoema [6].

PesynbpraThl HccnenoBaHuil IpeacTaBiie-
HbI B Ta0muIe 1.

He6onbmme rimyonnasl YepHOBCKOTO BO-
JIOXpaHwIMIa (mpeoodaiaroliye riIyOHHbI B
MPUIIOTHHHOM yuacTke 8§—10 M), xopormas
NIPOTPEBAEMOCTb IOBEPXHOCTHBIX BOJ CIIO-
COOCTBYIOT aKTHBHOMY Pa3BUTHIO 300IJIaHK-
ToHa — mpencraBureneit pomoB Cyclops,
Eudiaptomus — mpOMeXyTOYHBIX XO3s€B
pemuenoB L. intestinalis. Kpome Toro Bozo-
XpaHWINIIE — U3NIO0JICHHOE MECTO THE3JI0-
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Taoauna 1
3apakeHHOCTB Jiema YepHOBCKOr0 BOJOXPAHUJIHINA
IiepouepkouaaMu JMryJsl (L. intestinalis)
Mt | i pott . | ponannsex putse e, | 2V % HH, 33
Maii 57 27 47 2-3
Uronp 64 41 64 3-5
Wionp 65 54 83 4-7
ABryct 72 61 85 5-8
CeHTs0pD 60 43 72 6-7
OKTS0pb 42 29 69 4-5

BaHUS YacK U JPYTUX BUAOB PBHIOOSTHBIX
IITUI], KOTOPBIC SBJSIFOTCS OKOHYATEIHHBIMU
X03s€BaMU OJAaHHOI'O napasplTa. B KHUIIICYHU-
K€ IITHUIL JINTYJIbI B TCUCHUEC HCCKOJIBKUX 4Ya-
COB CTAHOBSITCS TIOJOBO3PEIBIMH, TIPOIYIIH-
pyIOT siilla W MOTHOAIOT Yepe3 HECKOJBKO
nHel. [ITuiiaM rembMUHTEI He TIPUYUHSIOT B
urtore ocoboro Bpena [3, 7]. Hambomnee mmu-
TEJBHBIA TEPHOJ PEMHEUBI HAXOIATCS B
OpraHu3Me PBIOBI, OKa3bIBasi HA HETO HAu0o-
nee naryoHoe Bozzaelicteue. Jlemr B UepHoB-
CKOM BOJOXPaHHIIHUINE OKA3aJICs OYCHb BOC-
MIPUAMYHB K 3apakKeHUIO TUIEPOIICPKOHIAMH
L. intestinalis.

CornacHo HamMM HCciaenoBaHuamM OU
ObllIa IOCTATOYHO BLICOKOH B TCUCHHUE BCETO
Mepuojia, 3aMEeTHO BoO3pacTalia B HIOJe-
aBI'yCTE, B OCCHHUE MECSIIbI HECKOJIBKO CHH-
kanack. MM mmena mMakcuMallbHBIC 3HaAYe-
HUSL B aBI'YCTE-CEHTSAOpE. DTO OOBSICHACTCS
MacCCOBBIM THE3/I0BaHHEM PBIOOSIHBIX MTHII
BO BTOpPOW IIOJIOBHHE JIeTa Ha IMOOEpexne
BOJIOXpaHIJIHIIA. BecHO# cTermeHpb 3apae-
HUS 3aMCETHO HIDKE, TaK KaK MHBa3HPOBaH-
HBIC JIU3yJIAMH PHIOBI MOTHOAIOT 32 3UMHUIA
TIEPHUO/I.

3apakeHUIO ObUTH TMOJBEPKEHBI PHIOBI B
BO3pacTe ABYX JIET U crapiie. Hanbonpiiue
mokazatenn DU 3apHUKCHpOBaHBI y Jemia
IByX-Tpex net (6omee 60 % Bcex 3apakeH-
HBIX 0c00eit), y CTapIInxX BO3pPacTHBIX TPYIIIT
HaOJII01a]I0Ch 3aMETHOE CHHIKCHHE 3TOrO
nokasarensi. CBsi3aHO 3TO, CKOpEe BCET0, C
OCOOCHHOCTSIMU TIMTAaHUS B pPa3HOM BO3-
pacte. Mnaziiue Bo3pacTHbIE IPYIIIbI Jiela
HOTpe6HHIOT BCTBI/ICTOyCBIX U BCCIIOHOTHUX
pakooOpa3HbIX, Y CTapIINX B paIlioHe Ipe-
007a1at0T OCHTOCHBIC OPTaHU3MBL.
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MaxkcumanbHbIX pazmepos (24,7 cm (2,8-
95) cpeansist qMHa (Max-min)) IJIEHEPKOU-
nel L. intestinalis JoCTHraiy K 4eTBEPTOMY-
MSITOMY TOJy JKU3HH PBIOBI, T.. yepe3 IBa-
TPHU Toja mociie 3apaxeHus. bompimas yacte
pr16 mpu U Gomee 4-5 3K3eMITISIPOB ITOTH-
6aeT B 3TOM ke BO3pacTe.

IIpn ocmoTpe WHBa3HMPOBAHHOW pPHIOBI
OTMEYAJIUCh ~ BCE MpPHU3HAKU  JIUTYJe3a.
bpromko B mepenHell yacTu OBLIO B3IyTOE,
IUIOTHOE Ha ourynb. ClaBieHHbIE BHYTpEH-
HHE OpraHbl MMelu Npu3Haku atpoduu. [le-
YeHb Y HEKOTOPBIX 0C00ed MpaMOpHO
OKpackd, ApsOnoi KoHcucTeHIUH. CTEHKH
KUIICYHUKA UCTOHYEHHBIE, KMIICYHUK TIepe-
IUIeTEH apa3uTamMu. | OHa/Ibl HEOPa3BUTHL.
3apaxeHHbIE PBHIObI OBUTM MCTOIICHBI, 3aMeT-
HO oTcraBajiu B pocre. CkarumBasch Ha
MEIIKOBO/IbE, MX JIETKO MOXXHO OBLIO BBLIO-
BUTb.

BbIBO/1bl/ CONCLUSIONS

Takum oOpa3om, UepHOBCKOE BOIOXpa-
Hune OpeHOyprckoi 006acTi — NpUpoj-
HBIN oyar auryiesa. [Jjisi CHUKeHUs CTeeHU
3apayKEHHOCTH JIela MOXHO PEKOMEHIOBATh
CJICYIOIIIE MEPOTIPHUSTHSI.

- TIPOBEZCHHE MPOPHUIAKTHIECKOTO Mac-
COBOTO BBUIOBA JICMIA;

- 0 COTJAacOBaHMI0O ¢ MUHHCTEPCTBOM
MIPUPOJTHBIX PECYPCOB, DKOJIOTHH U MMYIIIe-
CTBCHHBIX OTHOIEeHUH OpeHOyprekoii 001a-
CTH OCYIIECTBIISITh OTCTPEN YaeK B IpH-
OpexHOM 30HEe UEepHOBCKOTO BOJOXPAHUIIH-
a, YTO MOXKET TIOBJIUSTH HAa HM3MECHEHHE
MECT THE3/I0BAHMS;

- BBIKOC IPUOPEKHOI BBICIICH BOIHOM
PacTUTEIBLHOCTH;
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- BBUIOB M YHHUYTOXXEHHE OOJILHOM, CHY-
JIOW pBIOBI;

- PeryJApHBII MOHHTOPHHI CTEIICHH 3a-
Pa)KEHHOCTH JICII[A JINTYJIE30M.
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ABSTRACT

In recent years, much attention has been
paid in the Orenburg region to the issues of
increasing fish stocks in natural and artificial
reservoirs. Annually, the Ural River, reser-
voirs of the region are stocked with carp,
sturgeon species of fish, as well as land rec-
lamation activities. One of the reasons that
worsen the quality of fish products from the
reservoirs of the region is helminthiases.
They reduce fatness and fat content, spoil the
marketable appearance of caught fish, there-
by causing significant economic damage [1].

Ligullosis is a common helminthic dis-
ease of many species of freshwater fish, es-
pecially often recorded in cyprinids. The
disease in fish is caused by plerocercoids of
Ligulidae from the genus Ligula (family
Ligulidae). Parasitizing in the abdominal
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cavity, the helminth compresses the internal
organs, disrupts their functions, which can
lead to atrophy and infertility [2].

The natural causes of the spread of ligu-
losis include fish-eating birds - the final
hosts of the Ligula. In the intestines of birds,
helminths become sexually mature and live
only a few days, standing out with litter and
not causing much harm. It is quite difficult
and not always possible to control the num-
ber of fish-eating birds in water bodies [3].

The aim of our research was to study the
degree of infestation of bream with plerocer-
coids of the genus Ligula in the Chernovsky
reservoir of the Orenburg region.
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PE®EPAT

TepruodayHHUCTHUESCKUN CIHCOK TUKUX MOJIOPOTHX KH-
BoTHBIX IOro-Bocrounoro Anrasi Bkiitodaer B ceOst ai-
Tafickoro ropHoro Oapana (Ovis ammon ammon), a
TaKke cubupckoro ropHoro kozia (Capra sibirica).
[IpeobmnafaromumMu  BUJAAMH  CEIILCKOXO3SIHCTBEHHBIX
JKMBOTHBIX B PecriyOnuke Anrail sBISIOTCSI KO3l M OB-
usl. [TapasutodayHna u B3anMooOMEH MEXly IMKUMH ITOJOPOTUMHU M MEJIKUM POTaThIM CKOTOM
Ha JIaHHBIX TEPPUTOPHSIX HEAOCTATOYHO H3y4yeH. [IpoObl ObLIM OTOOpaHbI COTPYJHHUKAMH
HarroHanpHOrO mapka «Caimoremckuii». Ha kadeape B.JI. SikumoBa ObuTH MPOBEICHBI OBO-
CKOTIMYECKHE M JIIPBOCKOIMYECKHE METOAbl mccienoBanus. Ilogcder cpemanero umcna s
mpoBoamIK pH oMot cyetHoi kamepsl BUT'MIC (BHUUIT M. K. U. Ckpsobuna). Ilo mo-
JIy4EeHHBIM pe3ylbTaTaM ObLI MPOBEJCH aHAIN3 NEPEKPECTHOW MHBA3UH. Y JUKUX ITOJIOPOTHX
n3 120 nccneoBaHHbIX MPOO M Y MEIKOTro poratoro ckora u3 31 mpoObl ObuM 0OHAPYKEHBI
9HJIONIAPA3UTHI, OTHOCSIIMECS K YEThIPEM KPYMHBIM TAaKCOHOMHYECKUM IpyIIaM: MPOTUCTaM,
TpeMaroJiam, [IeCTo/laM ¥ HeMaToJaM. Y JUKHX MOJIOPOTHX M3 TPYIIBI HEMATO/1 YCTaHOBJICHA
uHBasus siamMu poaa Trichuris, Mo MopdogoruueckumM U MOPGHOMETPUICCKUM ITPU3HAKAM
ObUTH OOHApy>KEHBI siiflla acKapuIHOTO THIIA, siiilia Hemarona oTpsina Strongylida, poma Mar-
shallagia, Nematodirella, Nematodirus spp., a Takxe nuauHKH pona Protostrongylus. 13 rpym-
Bl TPEMAaToI OOHAPYXKEHHI sifa Buma Hasstilesia ovis, a Takke Dicrocoelium sp. U3 rpymmst

84



Mex0yHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 2023 e.

necto/| OblIM 0OHapYXKeHBI stita pona Moniezia sp. M3 rpynmbl mpoTHCTOB HalA€HBI OOLUCTEI
pona Eimeria spp. Y MesNKoro poratoro ckota B OTJIHYUH OT JUKHX TTOJIOPOTHX ObLIM OOHApY-
JKeHbI HeMaTob!l pona Strongyloides sp. KommdecTBo cirydaeB BBIABICHHSA Y MEJIKOTO POTAaTOTO
CKOTa HemartoJpl poxa Protostrongylus sp. 3HAYMTENBPHO HMKE, YEM Y IUKHX IOJOPOTHX, a
sTAIIa CTPOHTWIIMAHOTO THIA BCTPEYAINCH 4Yamie. Takke He ObIIO HalIEHO SIMIl TPEMaTOJbI
poxa Dicrocoelium sp. B ocransroM 3H10napasuTodayHa Oblra CXOJHOH ¢ TUKHUMH TTOJIOPOTH-
Mu. JlaHHOE HCCIeOBaHHE TTOMOXKET COCTaBUTh IOJHOIEHHYIO KapTHHY Mapa3uTodayHbl U
MIePEKPECTHON MHBA3UH AUKUX MOJIOPOTHX KMBOTHBIX U MEJIKOTO POTaToOTO CKOTA.

BBEJIEHUE / INTRODUCTION

K tepuodayHe qUKHX IMOIOPOTUX KHBOT-
HeIX IOro-Bocroynoro Anrtas oTHOcATCA
anTalicKui ropHeIid Oapan (Ovis ammon am-
mon) (CHH. apxap, aprajid, u 1p.) ¥ cuoup-
ckuii TopHeiii ko3en (Capra sibirica) (cuH.
TOK, [IEHTPaIbHOA3UATCKUI KaMEHHBIN KO3e
u ap.). Apramu 3aHeceH B KpacHyio KHHUTY
Poccuiickoit ®eneparu u KpacHyro xHHUTY
PecnyOmmkn  Anraii. Ha nmaHHBII MOMEHT
OCHOBHAsI 4acTh MOMYJSALUHA COCPEAOTOUEHA
B Monronmu (basH-Yaruit aiimak). B FOro-
Boctounom Anrae (Poccust) aToT BHI pac-
npocTpaHeH Ha ABYX xpeOrax: Caitmorem-
ckuit u Ynxauéna [1, 2, 3].

Cubupckuii TOpHBI KO3€7d 3aHeCeH B
Kpacayio Kamry MCOII co cratycom
«Haxomsmmiica mox yrpo3oin» (NT) u TeH-
JICHIMeH K COKpallleHHu0 uuciaeHHocTu. C
2021 roja 3aHEeCeH B MOPATOPHil Ha JOObITY
CPOKOM Ha TpU Tojia B pe3ybTaTe KpUTHUe-
CKOTO CHIDKCHUSI YMCIICHHOCTH PecryOnuku
AnTaii B CJICICTBUM aHTPOIIOTEHHOTO (haKkTo-
pa (oxora, OpakonbepcTBO) [4]. ITo mocnen-
auM gaaaeiM MCOIT oOmias 4HCIEHHOCTH
TIOJIOBO3PEIBIX 0COOEH KO3epora cocTaBIsieT
102 000 — 150 000 [5]. YucneHHOCTH TOITY-
TSN CUOMPCKOTO TOpHOTrO Ko3na Ha 2022
rojg Uil poccuifckod  uyactTm  Anrae-
CasHCKOTO D2KOpErrHoHa OLEHHBAaeTcs B 3
000 — 4 000 ocobu [6].

B pamkax mporpammsl IO COXpaHEHHUIO
PEIKNX W HMCYE3AIOIINX BHAOB KMBOTHBIX B
PecniyOmmke Anrait B Kom-Arauckom paii-
one B 2010 romy ObuT cO3/1aH HAITMOHATIBHBIN
napk «Caiimoremckuit». Tepputopust napka
COCTOMT U3 TpeX OTAEIbHBIX KIIACTEPOB:
«Caiimrorem», «YIaHapbIk» U «ApryT». J[Ba
MEPBBIX YYacTKa PACHOIOKEHBI PAIOM Ha
CeBepHOM Makpockione xpedra Caiinmrorem.
HOxHoOM rpaHUIeH YIaCTKOB SBISETCS TOCY-
JapcTBeHHas rpanuna Poccun u Monronuu.
VYdacTok «Apryr» HaxomuTcss Ha OTporax
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Karynckoro u Ceepo-Uyiickoro xpe0OTOB
PSAOM € rocynapcTBeHHOH rpanuneil PO u
Kazaxcrana (pucynok 1) [7]. Yuactox Ap-
T'YT 3HAUYUTECJIbHO YBJIAX)KHCH, B CBA3U C UEM B
HEM TMPEJCTaBICHbl MPAKTUYECKH BCE BBI-
COTHBIE pACTUTENbHBIC TOsCa, anTaiickue
TOpHBIE OapaHbBl HA JaHHON TEPPUTOPHH HE
BCTPEYAIOTCSI.

[TpeobnafaromMyn  BHJAaMH  CEJIBCKOXO-
3IHCTBEHHBIX JKUBOTHBIX B PecryOmuke Aul-
Tail SBJSAIOTCS KO3bl U OBLIBI. Menkuid pora-
TBIA CKOT TPpaJUIIMOHHO BbIIACaJICA Ha TEP-
puTOpHH HalMOHAIIBHOTO mapka
«CaitmoreMcKkui» emé 10 CO3IaHUs OXpaH-
HOW 30HBI, TOSTOMY XO3SHCTBEHHAs Ies-
TEJIFHOCTH B JaHHOM 00JacTH pasperieHa B
yacTHOM mopsake. CylecTBYIOT JIETHHE U
3uMHue crosiHKM. Ha xiactepe Apryt pac-
IIOJIOKCHBI TOJIBKO 3HMMHHC. Hepexomﬂ Ku-
BOTHBIMH COBEpIIAOTCA Ha HEOOJBINNE pac-
CTOSIHHSI, JIETOM CKOT CTOMT B TPEIrOpHOM
YacTH Ha BO3BBILIIEHHOCTSX JI0 OCEHHU, 3UMON
B pe3yabTaTe CHEXHOIO IMOKPOBa MACTyXU
CIYCKAaIOTCS B TOJMUHBI. Takke OCEHbIO TPo-
BOJUTCSl JIeT€JIbMUHTH3AIMSA KUBOTHBIX C
TIOMOIIBI0 MHBEKIIMOHHOW (DOPMBI BITPHUHO-
MEKTHHa B JI03€ COIJIACHO O(MHUIMAIbHON
nHCTpYKIMH (200 MKT AEHCTBYIOLIETO BEIe-
cTBa Ha | KT Macch).

Y MEIKOro poratoro CKOTa MpoBOAMINCH
U MPOBOJATCS Mapa3sUTOJIOTMUYECKHE HCCIe-
nosanus B Komr-Arauckom paiioHe U Apyrux
paiionax PecryOnuku Antaii. Mnpopmanmn
0 mapazuTodayHe CHOMPCKUX TOPHBIX KO3-
JIOB U JITAHCKUX TOPHBIX 0aPaHOB CO CTOPO-
HbI Poccnu orpaHnYeHHOE KOJINYIECTBO.

N3yueHune nepekpecTHO MHBA3UU MEXK-
JIy CHOMPCKMMH TOPHBIMH KO3JIaMH U MeJ-
KHM poraTblM CKOTOM NpoBoauinochk B Caii-
JIIOTEMCKOM HallMOHaJIbHOM mapke B 2016
roay B. I'. JlynunsiaeiM u ap. HecmoTps Ha
JTABHOCTh HCCIICZIOBAHUS, MPEIOCTaBIACTCA
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BO3MOKHOCTh CPAaBHUTH HAIITH PE3YIBTATHI C crep Ynaampek [1]. B aToT mepuon Ha naH-
JTAaHHBIMH aBTOPOB [8]. HBIX TEPPUTOPHSIX OBUTH COOpaHBI TPOOEI
Lens Hacrosimiel paboThl — MU3YYHUTH Ha (exanmii OT apxapoB B KojndecTBe 73 00-
TEPPUTOPHUHI HaIMOHAIBHOTO rapka pa3loB B MeCTax IMacThObI M JIexek. M3-3a
«CairtoreMcKuid» dHp0MapazuTodayHy au- CJIOKHOCTH penbeda, MOTOHBIX YCIOBHU U
KHX MOJOPOTHX, & TAaKXKE MEJIKOro poratoro OCTOPOXKHOCTH JKUBOTHBIX HE BCErJa BO3-
CKOTa TeJIbMUHTOOBOCKOIIMYECKUM M Te€lb- MOYKHO OIPECIUTh BO3PACT M MPHHAJICK-
MHUHTOJISIPBOCKOITHUCCKUM METOJIaMH, TIPO- HOCTh TI0J1a, 0COOCHHO TIpu cOope (ekanuii,
aHAIN3MPOBATh TIEPEKPECTHYIO 3HAOMAPA3HU- MIO3TOMY B CBOMX PabOTax MbI HE pazieisieM
TapHYI0 MHBA3WIO MEXy HUMH. poOBI 10 TOJIOBO3PACTHONW MPHHAIEKHO-
MATEPUAJIBI WU METOAbI / ctu. [IpnOmm3uTenbHas YMCISHHOCTD aprajin
MATERIALS AND METHOD Ha JAHHBIX TCPPUTOPUAX HACUUTHIBACTCS
C oxts0pst mo mexabps 2021 roma co- okoto 1812 ocobeif Ha MOMEHT mojcueTa
TpyaHukamMu CallIIoreMcKoro HalloHalb- 2021 ronma [3]. TouHbIX AaHHBIX MpeaOCTa-
HOTO TapKa MPOBOJMIICS y4eT YHCICHHOCTH BUTh HEBO3MOKHO, B CBSI3U C MUTPUPYOLIHM
apram (O. a. ammon) B HauOoyee aKTHB- 00pa3oM KHU3HH KHUBOTHBIX.
Hy!0 (pazy roHa, Korja 4acTb CaMIiOB COBEp- C ¢eBpans mo mapt 2022 roga mpoBo-
LIaeT Mepexoji ¢ TeppuTopur MOHTOIMH U JIUJICST yYeT YHUCIICHHOCTH CHEXHOTO Oapca, a
MIPUMBIKAET K OCHOBHBIM CTaJiaM, COCTOS- TaKke CHOMPCKUX TOPHBIX KO3JIOB Ha Kia-
UM U3 CaMOK W sATHAT. OCHOBHAS YMCIICH- crepe Apryt. Ha maHHBIX TeppuTOopusx ap-
HOCTh M IUIOTHOCTH aprajy yCTaHOBJICHA B rajy He BCTPEYAIOTCS B CBSI3U C IPUPO/IHBI-
BocToyHOM uactu Caitmoremckoro xpeora MH XapaKTepUCTUKAMHU MECTHOCTH, YHCIICH-
knacrep Caiimorem (yp. basu-Uaran, Ma- HOCTh K€ CHOMpPCKHX TOpHBIX Ko3noB (C.
neie U bonpmme [IuGersr, Akcail,) u Kia- sibirica) HacuuThiBaeT Okoyo 1157 ocobeit,
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HO U3-3a MOTOJIHBIX YCJIOBUH AaHHas 1udpa
HE MOXET OBbITh MCIIOJb30BaHA IPH OLCHKE
BCEH IPYIIMPOBKU TOPHBIX KO3JIOB B ApryTe
[9]. Ha nanHnoif Tepputopun 65110 0TOOpPaHO
47 mpob ¢ekammii OT CHOUPCKUX TOPHBIX
k03710B. OTOOp MpoO MPOBOAMIICS B OKPECT-
HocTsiIx pekun Apryr, Capbibens, yp. Cenb,
Eno, Axcaii n Kapa-Cy. IIpoObl OoT TopHBIX
KO3JIOB COOHMpAIUCh B MeECTax MacTbObl |
JIeKEK )KUBOTHBIX, ITOCIIE MPEABAPUTEIHHOTO
ojacyYeTa 0COOEH.

Y MeNKoro poraTtoro ckorta mpoOsl (eka-
T coOMpanmch Ha KiacTepe ApryT B KOJH-
gyectBe 31 oOpasia B MecTax WX Iepecede-
HUSI ¢ CUOMPCKMMHU TOpHBIMH Ko3namu. Ha
JTAaHHBIT MOMEHT Ha y4acTKe ApryT UMeeTcs
OJIHA CTOSHKA, YHCICHHOCTh MEJKOTO pora-
TOro ckoTa HacuuThiBaercst 1o 100 ocobeil.

JlaGoparopHble HccIenoBaHMS TPOBOJIH-
JM COTJIACHO METOJaM JMAarHOCTUKU Tellb-
muHT030B ['OCT P 54627-2011 B maboparo-
pHUH TI0 M3YyYCHUIO Napa3suTapHbIX OonezHen
YKMBOTHBIX IIPU Kadepe napasuToIOTHH UM.
B. JI. fxumoBa ®I'BOY BO «CaHkr-
[erepOyprekuii TOCyAapCTBEHHBIN YHHUBEP-
CUTET BETECPUHAPHOU MeAULMHb. Jlid u3y-
YEHUsI 3apaXKEHHOCTU JKHUBOTHBIX T'€JIbMUH-
TaMH TPUMEHSIM METOABl  TEeIbMHHTO-
oBockonuu QroTanuei o Jlapnunry, a Tax-
’KE C MOMOIIBI0 CeTUMHUHTAMN (1711 oOHa-
PYXKEHUsI Sl C MaJlbIM U OOJBIIMM yJellb-
HBIM BECOM) M TeJIbMHUHTOJIIPBOCKOIIMU MO
merony Baiina. Iloacuer cpennero uwmcina
SIU1] TIPOBOJMJIM MPHU TOMOIIM CYETHOM Ka-
mepsl BUTUIC (BHUUIT um. K. U. CxpsiOu-
Ha).

Wnentnukanns reabMUHTOB M IIPO-
TUCT MPOM3BOAMIACH 110 MOP(OJIOTHIECKUM
MpU3HAKaM C MOMOIIBI0 MUKpOcKona Primo
Star (Carl Zeiss, 'epmanus). Onpenenenue
JUHEWHBIX Pa3MEPOB Mapa3suTOB MOIYyJaH
1m0 (POTOCHUMKAM C TIOMOIIBIO HPOTPaMMBI
Figi/lmageJ (National Institutes of Health,
CIHIA) ¢ npenBapuTenbHON KamTuOPOBKOH 110
o0bekT-Mukpomerpy OMIT (JIOMO, Poc-
cust).
PE3YJIbTATBI / RESULTS

VY nuxux monoporux u3 120 mccnemoBan-
HBIX TIPO0 M y MEIKOTO pOraToro cCKorta u3
31 mpoOb! ObLIM OOHApPY’KEHBI YHIONApa3H-
ThI, OTHOCSIIINECS K YETHIPEM KPYIHBIM TaK-
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COHOMHYECKMM TpYyIHIaM: MPOTHCTaM, Tpe-
MaroJam, LecToJlaM M HeMarojaM. JKCTeH-
cuBHOCTh wuHBa3mH (DW) ycraHaBmMBaIM
MyTEM OIPEIEICHUsS MPOLEHTA 3apaKEHHBIX
OT OOIIero 4ucia HCCIEIOBAaHHBIX KHBOT-
HBIX. B Tabmune 1 npencraBineHsl pesynbTa-
Tel DU sHpOmapasuTaMu y AWKUX MOJOPO-
THX 1 MEJIKOT'O POraToro cKora.

VY IUKUX NOJOPOTHX M3 TPYIITBl HEMATO.
yCcTaHOBJIEHa UHBa3us stiiiamu poaa Trichu-
ris, Takke OOHApy)KEHBI SiIa >KeIyZ09YHO-
KUIIEYHOTO TpaKTa HEMaToja oTpsana Stron-
gylida, B Tom umcime poma Marshallagia,
Nematodirella, Nematodirus spp., Opun 3a-
PEerHCTPUPOBAaHbl JIMUYMHKA HEMAaroJ poja
Protostrongylus (imumuka L1 ©0e3 mopcaib-
HOT'O IIUIKKA), XOTS HA JIAHHBIA MOMEHT MBI
HE MOYXXEM OJIHO3HAYHO ONHPATHCS TOJBKO
Ha MOP(OJIOTHUECKHE MPU3HAKH B CBS3U C
oOHapykeHHBIM BrepBele B Poccmm Or-
thostrongylus y ceBepubIx oneneit B 2020
TOAY, HO JUIsS JJAHHOTO TIOATBEP)KICHUS He-
o0xomuM reHeTrueckuid anaau3 [10]. V cu-
OMPCKHX TOPHBIX KO3JIOB TaKkKe ObLTH OOHa-
PYXKEHBl JIMYUHKH TPOTOCTPOHTHIIMIHOTO
THUIIA, TI0 XBOCTOBOMY KOHILy MBI HE MOXEM
UCKJIIOUNTh JIMYMHKK poja Neostrongylus,
Cystocaulus. ITo Mmopdomorudaeckum U Mop-
(hoMeTprUeCcKUM TPU3HAKAM Y TOPHBIX KO3-
J0B OBLIM HaW/IEHBI KPYIJIble TEMHBIC SHIIA
ACKapHJIHOTO THIA, KOTOpPbIE HMMEIH IUIOT-
HYI0, TOJCTYIO 00010uKy. CpeHul AuaMeTp
00BeKTOB cocTaBisn 84 Ha 77 MiM. JIngauH-
Ka B siiillax OTCYTCTBYET, 3TO MOXET OBbITh
CBSI3aHO C HEOII0I0TBOPEHHBIMH, TIOTHOIIH-
MM STAIIAMH, JU00 SHIaMKU HaXOISIIUXCS Ha
paHHe# craanu pasButus. Mupopmarmm o
PErHCTPUPYEMBIX SHIAX ACKapHIHOTO THUIIA
Yy CHOMPCKHX TOPHBIX KO3JIOB M QJITAHCKUX
TOPHBIX 0apaHOB HET, MO3TOMY BCTpEYalO-
1myecss Kpyrjble TEMHbIC Siiflla Y TOPHBIX
KO3JIOB, CXOJHBIE C TAKOBBIMH Y MEJIKOTO
poraroro ckora (K HUM OTHOCATCS Ascaris
ovis n Toxocara vitulorum [11]), npeaBapu-
TEJIFHO, OTHOCUM K aCKapHIHOMY THITY.

W3 rpynmsl TpeMaToa y JMKUX I10JIOPO-
ruX OOHapyKeHbl siina Buga Hasstilesia
OVis, Y CHOMPCKHMX TOPHBIX KO3JOB — pojia
Dicrocoelium sp. M3 rpynmsl miecroa Obutn
BBISBIICHHI siiTIa posia Moniezia sp. U3 rpym-
Bl TIPOTHUCTOB HAWICHBI OOIMCTHI poxa Ei-
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Taoauna 1

21 OﬁﬂapymeHH])IMH JHAOMapa3uTaMM y THKHX MOJOPOrux
H MEJIKOI'O poraToro Ckora

Jukue nosnoporue Menkuit poraTslit
AnTaiickuii TOpHBI OapaH Cubupckuit Kot
TOPHBINA KO3€el
Teppurtopus Knacrep Caii- | Knactep Knactep Apryt | Knactep Aryt
JIIOTEM Vnang-
PBIK
’KuBoTHbIE
Kon-Bo 64 9 47 31
00CJIeIOBaHHBIX MPOO
DHIIOTapa3uThI: Yucno 3apaxeHHbix, (O1%)
Eimeria sp. 54 (84.4) 7(77,8) 28 (59,6) 20 (64,5)
Protostrongylus sp. 48 (75,0) 6 (66,7) 20 (42,6) 1(3,2)
Dicrocoelium lancea- - - 5(10,6) -
tum
Nematodirus spp. 31(48,4) 4 (44,4) 8 (17,0) 4(12,9)
AN CTPOHTMIINIHOTO 23,1 2(22,2) 3(64) 15 (48,3)
THIIA
Marshallagia sp. 8 (12.5) 2(22,2) 4 (8,5) 2 (6,4)
Moniezia sp. 10 (15,6) 2(22,2) 3(6,4) 4(12,9)
Nematodirella spp. 18 (28,1) - 3(6,4) -
Trichuris sp. 20 (31,3) - 2 (4,3) 4(12,9)
Hasstilesia ovis 34,7 2(22,2) 3(64) 4(12,9)
Toxocara vitulorum - - 1(2,1) 39,7
Strongyloides sp. - - - 7 (22,5)
JlvguHKa TIPOTOCTPOH- - - 4 (8,5) -
TIJTTHOTO THIIA

meria Spp., B TOM YHCIIe OBUIA 3apETUCTPH-
pOBaHBI  dHMEpHUH, OTIUYAOIIHECS  OT
OCTaJBHBIX TOJICTOH OOOJIOYKOW IKENTO-
KOPUYHEBOTO I[BCTA, & TAKXKe OOJIBIIIMM JTHa-
METPOM, KOTOPBI BaphUpOBAICST OT 42-
49%*38-40 MKM, 110 MOP(OJIOrHYECKUM TIPH-
3HaKaM CXOJHBIE ¢ TMpocTedmmmMu Buga E.
intricata.

Y MENKOro poraTroro cKoTa B OTIHYHUE OT
JTUKUX TIOJIOPOTUX OBLIH OOHAPYKEHBI HEMa-
Tonbl pona Strongyloides sp. 3apakeHHOCTB
MEJIKOTO pPOraTtoro CKOTa HEMaToAoH poja
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Protostrongylus spp. 3HauUMTEIBHO HIKE,
YeM JIMKHX MOJOPOTHX, a Sila CTPOHTMINA-
HOTO0 THMAa BCTpPEUANIMUCh uvaie. Takxke He
ObUIO HaWIEHO SIMI ACKApUIHOTO THIIA, Tpe-
Matoj poaa Dicrocoelium sp., a Takke mpo-
cTedmmX cXoJHbIx ¢ BuaoM E. intricata. B
OCTaJIbHOM Tapa3uToayHa ObllIa CXOZHON ¢
TAaKOBOM y nmKux monoporux. Ha pucynke
2,3 mnpexacraBieHa DU oOHapyKCHHBIMH
SHJIOTIAPA3UTAMH y UCCIIETyEeMbIX )KUBOTHBIX
KJjactepa ApryT B BUJe rpaduka.
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Taoauna 2

MU oO6Hapy:KeHHBIX JHAONAPA3ZUTOB MEJIKOI0 poraToro ckora Ha 1 r gexanuii

Han. mapk Hau. napk Hau. napk Han. mapk k1.

Teppuropus KL Apryt k1. CailnoreMm KJ1. Y JIaHJIpPBIK Apryr

Hccnenyemble xuBotHEIe | CHOMpCKHe Anraiickue ropHble 6apaHb Menxkuii pora-
TOPHBIE KO3IIBI TBIN CKOT

Eimeria spp. 15-27 17-23 20-25 16-33
Siina  CTPOHIMIIMIHOTO 8-12 10-15 10-14 26-37
THUIIA
Strongyloides sp. _ . _ 1-4
Nematodirus spp. 2.5 2.7 3.5 6-12
Moniezia sp. 3-10 5-10 4-12 3-5
Hasstilesia ovis 5.7 1-6 4-12 2-6
Trichuris sp. 1-3 1-4 _ 2-4
Ascaris ovis 3 . _ _
Nematodirella spp. 1-4 1-3 — 1-3
Marshallagia sp. 2.3 2.5 1-4 2-5
Protostrongylus spp. 15-23 18-25 16-18 1
JIMYMHKA TPOTOCTPOHTH- 2.4 o . _

JIMJHOT'O TUIIa

&9
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WurencuBnocty uHBazuu (MN) ompene-
JISUTH TIPU TIO/ICYETE BCEX TeIbMUHTOB U ITPO-
CTEHIIMX HpPU IOMOLIM CUETHOW Kamephl
BUTUC (BHUUIT um. K. U. Ckpsbduna).
Crout ormeTutb, yto UM y nukux mosjopo-
TMX M Yy MEJKOTO poraTroro CKoTa BO BCEX
ClTyyasiX OTHOCWJIACh K HU3KOH CTETeHH WH-
Ba3UpPOBAHHOCTH (TO ecTh He Ooyee 10 k3.
Tpemaron win He Oonee 100 sk3. mecrox/
HematoJ Ha 1 r ¢exanuii 1ePUHUTHBHOTO
xo3smHa). B Tabnmme 4 mpencraBmena MU
HCCIIETyeMbIX )KUBOTHBIX.

BbIBO/IbI / CONCLUSION

[ToMumo perucTpanvy WHBAa3UW JMYHH-
kamu cemeiictBa Protostrongylidae ¢ DU
64,9 %, wn3 xoropsix Protostrongylus sp.
nmeet DU 61,6 % B HameMm UCCIEOBAHUH Y
JMKHX TI0JIOPOTHX, U HU3KYI0 DU y Menkoro
poraroro ckota (4,7 %), B McclIeaoBaHMAX
noManrHuX oBell Mapuenko B. A. u Edpe-
moBoii E. A. (2009-2016rr.) B IOro-
Bocrounom Anrae ObIM OOHApYyKEHBI JIH-
YHHKH ~ceMeiicTBa  Protostrongylidae ¢
Haubonee HU3KO DU B cpaBHEHHIO C ApY-
ruMu obiactsiMu PecniyOnmku Antait 15,5 %
[12]. Taxxe B uccnenoBanusax baitypcuro-
Ba K. K. (2008) B Ka3axcrane y cuOHpCcKux
TOPHBIX KO3JIOB M apxapoB OBbUIM 3aperu-
CTpUpOBaHa MHBA3Msl Mapa3uToB poja Proto-
strongylus [13].

ITo pesynsratam Edpemonoit E. A. wu
Mapuenko B. A y moMarmHnx oBerr mmpeodia-
Jlaliil CTPOHTMIIATA, HA BTOPOM MECTE HEMa-
Toaupsl [12], uTo KOppeaupyeT ¢ HalluMH
pesynpTatamu. B uccnenosanusax B. I'. Jly-
HUNbIHA U 1p. (2017) B HaMOHAIBHOM Tap-
ke «CailmoreMckuily y cHOMPCKUX TOPHBIX
KO3JIOB M MEJKOIO pOraToro CKoTa ObuIH
00HapyKeHbI KETyA0UHO-KHIIEUHbIE CTPOH-
THIISITO3BI, @ Takke HeMarogupos. Mo-
HHE3M03 OBUT 3aUKCHPOBAH TONBKO Y TOP-
HBIX KO3JI0B. DiiMepuu ObLIM O0OHAPYKEHBI
JUIIB Yy MENKOoro poraroro ckora [8]. B
HaIllMX HCCJICOBAaHHUSAX MOHHME3H03 M dHMe-
pHO3 OBIT 3aperHCTPUPOBAHBI Yy JHUKUX H
JOMAIIIHUX ~TPEACTABUTEIICH. Sharkhuu
Tuya (2001) B cBOEM HCCIEIOBAaHUH OTME-
YaeT, 9TO K OOLIMM Uil JUKHUX M JIOMAIIHUX
KBAYHBIX T'eIIbMUHTaM MOHTOIMH OTHOCST
MOHHUE3MH, Mapliajularuii, HeMaToIHpeL,
HEKOTOpPbIE BH/IbI IPOTOCTPOHTHI U JP., YTO
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MOATBCPKAACTCA U HAIUMU HUCCIICITOBAHUSA-
MU [14]. Monuesno3 ormeuancs taxke K.K.
BaiitypcunoBeiM u B Ka3zaxcrane, TaM xe
IIMPOKO PACTIPOCTPAHEHBI HEMATOMBI POJOB
Nematodirus, Marshallagia, Nematodirella u
np. [13].

HecMoTps Ha OTCyTCTBHE BO3MOYKHOCTH
pa3/eNuTh JTUKHUX ITOJIOPOTUX KMBOTHBIX I10
TOJIOBO3PACTHOMY COCTaBY Ipu cOope mpod
¢dexanmii (Koau4ecTBo Mpod dexanuii Men-
KOTO pOraTtoro CKoTa ObUIO MEHBILE, YeM Y
IUKUX TIONOPOTHX), MBI HaOmogaeM oOmI-
HOCTb JHJIONIAPA3UTOKOMIIEKCA MEKAY -
KAMH ¥ JOMAlIHUMH XHBOTHBIMH, YTO MO-
JKET CBHUJIETENBbCTBOBATh O BO3MOXKHOCTH
B3aUMOOOMEHa MEXAY HUMH. Y 000HX Ipen-
CTaBUTENCH OBO- M JISIPBOCKOIIMYECKUMHU
MeTo/aMH ObLIH OOHApY>KEHBI JHJI0IIapa3u-
TBI, OTHOCSIIUECS K YETHIPEM KPYIHBIM TakK-
COHOMHYECKMM TpyIIaM: TPOTHCTaM, Tpe-
MarojaMm, I[ecTojaM W HemarogaM. llpm
stom WU Bo Beex ciydyasx OTHOCHIIACh K
HU3KOW CTETIeHN MHBAa3WPOBAaHHOCTH. MBI He
MOJKEM DKCTPAINOJIMPOBaTh BCIO IMapaznuTap-
HYIO CUTyallUIO JJId BCEX JUKHUX JKMBOTHBIX
B CBSI3U C T€M, YTO Y HAC HE MPEJCTaBISIETCS
BO3MO>KHBIM BCKPBITHE TIaBIINX KUBOTHBIX B
pe3ynbTaTe OTCYTCTBHS BO3MOKHOCTH KpyT-
JIOTOINYHOTO HAOIIIOAEHUsI (CIIOKHOCTh pe-
nbeda, TUIONa b OXBAaTBIBAEMBIX TEPPUTO-
puil, nanbHOCTB Nepexo/oB). Taxke UMEIOT-
Csl OCHOBAHUsSI TPEAIONIAraTh, 4To HCCIEI0-
BaHMs Npo0 (dekanuit y ociablieHHBIX 0CO-
Ocll MPOMCXOMUT 3HAYMTENIBHO pEXe Ipu
CPaBHEHUH C CEIbCKOXO3IHCTBEHHBIMU KH-
BOTHBIMH, TaK KaK MMEHHO OHHM SBIISIOTCS
JKelraeMoW JOObIueH Uil XWIIHUKOB. Takke
CTOMT OTMETHTh MOMEHT IUIaHOBOH 00pa-
OOTKHM CeITbCKOXO3SIICTBEHHBIX JKMBOTHBIX
OIIPUMEKTUHOM, YTO TAKXE BJIMACT HA Mapa-
3UTAPHYI0 Harpy3Ky JOMAIIHUX >KUBOTHBIX.
Oprako morydeHHast ”HPOPMAIIUSI TIOMOTaeT
HaM pa3zo0paTbcsi B HHIOMAPA3UTOKOMILICK-
Ce PEeJIKUX BHJIOB )KHBOTHBIX M MEIIKOTO PO-
raToro CKOTa Ha CONPEICIBHBIX TEPPUTOPH-
SX.
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ABSTRACT

The theriofaunal list of wild bovids of the
South-Eastern Altai includes the Altai moun-
tain sheep (Ovis ammon ammon), as well as
the Siberian mountain goat (Capra sibirica).
The predominant types of farm animals in
the Altai Republic are goats and sheep. Para-
site fauna and the interchange between wild
bovids and small cattle in these areas is not
well understood. Samples were taken by
employees of the Sailyugemsky National
Park. At the department, V.L. Yakimov,
ovoscopic and larvoscopic research methods
were carried out. The calculation of the aver-
age number of eggs was carried out using a
VIGIS counting chamber (VNIIP named
after K.I. Skryabin). According to the results
obtained, an analysis of cross-invasion was
carried out. In wild bovids from 120 samples
studied and in small cattle from 31 samples,
endoparasites belonging to four large taxo-
nomic groups were found: protists, trema-
todes, cestodes, and nematodes. In wild bo-
vids from the group of nematodes, invasion
with eggs of the genus Trichuris was estab-
lished, according to morphological and mor-
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phometric characteristics, eggs of the ascarid
type were found, eggs of nematodes of the
order Strongylida, the genus Marshallagia,
Nematodirella, Nematodirus spp., as well as
larvae of the genus Protostrongylus were
also found. From the group of trematodes,
eggs of the species Hasstilesia ovis, as well
as Dicrocoelium sp. From the group of ces-
todes, eggs of the genus Moniezia sp. From
the group of protists, oocysts of the genus
Eimeria spp. In small cattle, in contrast to
wild bovids, nematodes of the genus Stron-
gyloides sp. The number of cases of detec-
tion in small cattle of the nematode of the
genus Protostrongylus sp. significantly lower
than in wild bovids, and eggs of the stron-
gylid type were more common. Also, no
eggs of the trematode of the genus Dicro-
coelium sp. Otherwise, the endoparasite fau-
na was similar to wild bovids. This study
will help to compile a complete picture of
the parasite fauna and cross-invasion of wild
bovids and small cattle.
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¥ PEQEPAT
| Pabora mpoBesieHa ¢ MCIIOIb30BAaHWEM KPBIC JIMHUK Bucrap, KOTOPBIM eXeJHEBHO
BHYTPWOKEITYIOYHO BBOJMIIM nunepmeTput B go3e 1/1000 JI50 B Teuenne 60 u 120
cyTok. [Ipy 3TOM KOHTPOJIEHBIE JKMBOTHBIC TOJIy4Yalll BHYTPb COOTBETCTBYIOIIMI
o0bem ¢u3pactBopa. [Ipu BeIBeIeHHN KHUBOTHBIX M3 OINBITA Opali KPOBb IS OIIpe-
JIETICHUS] KOJIMYECTBA DPUTPOLIMTOB, KOHIICHTPAIIMU reMOTIIO0NHA, TITFOKO3bI, MOJIOY-
HOW W MOYEBOU KHCJIOT, a Takxke o0mero ommnpy6omuna. [Ipu nccienoBanmm SpuTpo-
IIUTOB ¥ TIEYCHHU OIPEACIIUIN OMOXMMHUYECKHE MOKA3aTEIH, XapaKTEePU3yOIIUE yIIIEBOJHBIA U
ITypPUHOBBIH 0OMEH, MpoLecchl OMOTpaHCPOpPMaK KCEHOOMOTHKOB, IPO- U aHTHOKCHJAHTHBIC
npouecchl. J[nurensHoe HU3KO030BOE BO3ACHCTBHE IUIEPMETpUHA B TeueHne 60 CyTOK BbI-
3BIBAET Y )KUBOTHBIX T€MaTOTOKCHYECKHE AP QEKThI, yCHIICHUE MTPOIecCOB OnoTpaHchopmanuu
KCEHOOMOTHKOB U HE3HAYHMTENIbHYIO KOMIICHCATOPHYIO IIEPECTPOHKY MeTabOIMUECKHUX MTPOLIEC-
coB B neuenu. Bozaeiicteue 1/1000 JIJA50 unnepmerpuna B Teuenne 120 cyTok Kpome BbIIIE
Ha3BaHHBIX ((PEKTOB BHI3BIBACT PA3BUTHE allM032, YCUINBACT MPOOKCHIAHTHBIC MPOLIECCHI,
MoJaBisieT (PYHKIMIO aHTHOKCHJIAHTHOM CHCTEMBI M TreKco3oMoHodochaTHOro myTu mpeBpa-
IIEeHUs Tr0K03bl. CHM)KEHHE aKTUBHOCTH aHTHOKCHAAHTHOW CHCTEMBI IE€YEHH OOYCIIOBIEHO
JAeuImToM TITyTaTHOHA BCICICTBHE AKTHUBALMKM CHCTEM OMOTpaHC(opManny KCEHOOMOTHKOB
U TIO/IaBJICHUS aKTMBHOCTH TJTyTaTHOHPEAYKTa3bl U TIIIOK030-0-pocdaraernaporenassl, 4To B
KOHEYHOM UTOTe NMPHUBOJUT K PAa3BUTHIO OKHUCIUTEIBHOIO cTpecca. JnnTenbHoe Bo3neicTBIe
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Ha OpraHM3M JKUBOTHBIX HU3KUX /103 LIUIEPMETPHHA BBI3BIBAET T€MOJIHM3 IPUTPOLUTOB, JIAKTO-
alMa03, aKTUBAIMIO MPOOKCHIAHTHBIX CUCTEM M yrHETeHHE (YHKIMU aHTHOKCHUAAHTHOU CH-
cTeMbl. JleuImT yriueBosoB U MoJaBlIeHHE aKTUBHOCTH rekco3oMoHodochaTHOrO myTH Tpe-
BPAIIECHUS TJIFOKO3bI CBUAETEIBCTBYIOT O CHIDKCHUH (DYHKIMOHAIBHOM aKTUBHOCTH MEYCHU H

TOBBIIICHUN pUCKA UMMYHOCYIIPECCUU.

BBEJEHHUE / INTRODUCTION

B coBpemenrom mMupe mpobiema obecre-
YeHWs HACCICHHUS TMPOAYKTAMH ITHTAHUS
SIBIIICTCSI BAKHBIM OKOJIOTUYECKHAM, COIH-
QTBHBIM W TONMuTHYecKuM (akropom [1].
OnHUM M3 OCHOBHBIX YCIIOBHH YBEIHUYECHUS
IIPOU3BOJICTBA CEJILCKOXO3AMCTBEHHON IIPO-
JOYKIUH SIBISIETCS IIUPOKOE HCIIOJIb30BaHHE
XIMHYECKUX CPEJCTB OOpHOBI C BpenUTENs-
MH, OOJIE3HSIMUA PACTEHUI U COPHSIKAMU, 9TO
3HAYUTEIHHO TIOBHIIIACT YPOKAHHOCTH CEITb-
CKOXO3SHCTBeHHBIX yroamit [2]. MHTEeHCHB-
HBIE TEXHOJIOTUH B KMBOTHOBOJICTBE TpeOy-
10T OOJIBILIOTO KOJMYECTBA HHCEKTOAKAPHIIH-
JOB Ui 00pabOTKM IKMBOTHOBOIYECKUX
MMOMEUICHHH W OOpBOBI C AKTOMapa3suTaMH
JKUBOTHBIX, HAHOCSAIINMH CYIIECTBEHHBIH
SKOHOMHYECKUH yIepd 3a CUeT CHIDKCHHUS
MPOAYKTUBHOCTH M THOCIH CEeIbCKOXO03SH-
CTBCHHBIX JKUBOTHBIX, a TAKXKE 3aTpaT Ha UX
nedenue [3]. Ocoboe MeCTO cpei HHCEKTO-
AKapuUuI0B 3aHUMAOT CUHTCTUYCCKHUE ITU-
PETPOUIbI, KOTOPBIE IIMPOKO HCIIOIB3YIOTCS
HE TOJNBKO B PACTCHHEBOJICTBE W YKMBOTHO-
BozcTBe [4], HO W AnsA 0OpabOTKH TIPHPOI-
HBIX OHMOTOINOB C IIETBIO MPEAYNPEKACHHS
pactpocTpaHeHHsS TPUPOIHO-OYATOBBIX WH-
Gdexuit [5]. DTo mMOpoKAAET UENBIA P
9KOJIOTMYECKUX U COLUAIBHBIX MPOOJIEM.
OtMmeuasi BBICOKUH dKOHOMHYECKHH dddekT
OT IPUMEHEHUS TUPETPOUIOB, HEIb3sT 3a0bI-
BaTh 0 TTOBBITIICHUH CaHHUTapHO-
THTHCHUYCCKOM OITACHOCTH, CBSI3aHHOH ¢
3arpsI3HEHUEM MX OCTAaTKaMH CEJIbCKOXO03s5H-
CTBEHHOH MPOJYKIUH, HCTOYHUKOB BOJIO-
cHa0XXeHws1, JIECHBIX OMoTONOB [6]. B cBs3n
C OTUM TIepe] HayKOH M NPaKTUKOW CTOMT
3ajjaya pemieHus: 1enoro psaa QyHgaMeH-
TaJIbHBIX W MPUKIIAAHBIX l'[pO6J'ICM, CBsA3aH-
HBIX C OOIIEl DKOJOTH3alMeENd 3aIUThl JKH-
BOTHBIX, B TOM YHCJIE ONTHMHU3AINEH IpUMe-
HCHHSI HMHCCKTOAKAPHIIOB C YYETOM CHIDKE-
HUS WX OIMACHOCTH JUIS YEJIOBEKA M OKpYIKa-
oteit cpensl [7].

[{unepMeTprH — OMH M3 HauboJee Iu-
POKO HUCTIOJIB3YEMBIX CUHTCTUYCCKUX MMUPET-

95

pounoB. BpICcOkas HMHCEKTHUIMIHAS aKTHB-
HOCTb, MPOJOJIKUTENBHOE 3aIlUTHOE Jei-
CTBHE TIPU HU3KAX HOPMAaxX Pacxoja Criocoo-
CTBYIOT €r0 akTHBHOMY IPOABIDKCHHUIO Ha
MHPOBOU PBHIHOK [8, 9]. OmHAKO IUTENTFHOES
COXpaHEHHWE MHIIEPMETpPUHA B OOBEKTaX
OKpY>Karolle cpeabl MpeCTaBIseT MOTEeH-
[UAIBHYIO0 OMACHOCTb JUI JIOEH U JKUBOT-
HBIX: B CyI€CYaHOM M CYTJIMHUCTOM IOYBE
OH coXpaHsieTcsl B TeueHue 2-4 Helenb Io-
cJie IPIMEHEHHs, a B TIIMHUCTOH MOYBE — 10
10 menmens [10], 9TO TOBBIMIACT PHUCK JJTH-
TEIBHOTO HU3KOI030BOTO BO3JCUCTBHUS Ha
HETleTIeBBle  OOBEKTHI. HekoTophle aBTOPHI
OTMEYAIOT HU3KYI0 CEJIeKTHBHOCTH ILIMIEp-
METpHHA U €ro HexeJarelbHble 3()(heKTsI
JUISL 4eJoBeKa M TEMJIOKPOBHBIX KHBOTHBIX
[11, 12]. BoI3bIBaeMbIii CHHTETHYECKUMHU
MUPETPOHNIAMH OKUCIUTENBHBIN cTpecc [13]
MOJKHO paccMaTpuBaTh KaK THUIIOBOH marTo-
JIOTHYECKUH TIPOIIECC, SBIISIOIIIACS IeMEH-
TOM IaTOTCHE3a TUCQYHKIIUH pa3HBIX Opra-
HOB M CHCTEM, B TOM 4YHCJI€ UMMYHHOH cH-
creMbl [14]. DTO NPUHIUNHAIBLHO Ba)XXHO
YYHUTHIBATH B MMPOMBIIIJIEHHOM >KMBOTHOBO/I-
cTBe MNpu TNpOopUIAKTHKE HWH()EKIMOHHBIX
3a00IeBaHHN.

Lenp paboThl — yCTaHOBUTH MEXaHHU3MEI
Pa3BUTHS OKHUCIUTEIBHOIO CTpecca IpH
JUINTEIBHOM ~HU3KOJ030BOM  BO3/AEHCTBHH
LUINEPMETPHHA HAa OPraHU3M >KMBOTHBIX U
000CHOBAaTh BO3MOYKHBIE PUCKH.

MATEPUAJIBI WU  METOJAbI /
MATERIALS AND METHOD

Jis mpoBeneHHsS OSKCIEPHMEHTa OBLIO
cpopmupoBano 4 rpynmel (n=15) u3z 60
KpbIC-caMLIOB JInHUM Bucrap ¢ maccoil tena
230-250 r. Kpeicor 1-#f n 3-if rpynm Obun
KOHTPOJIFHBIMH, UM €XKCIHCBHO BBOIWIN B
JKEIMYAO0K (U3HOIIOTHYECKUH pacTBop. Ku-
BOTHBIM 2-i1 ¥ 4-i Tpymm eXeIHEBHO BBOJIH-
JIU BHYTPB IUIIEPMETPUH B 03¢ 0,275 mr/kr,
gto cocrasisger 1/1000 JI[so. XKuBoTHBIX
BBIBOJMIIM M3 SKCIIEPUMEHTa B JBa JTama:
KpbIC 1-if 1 2-#f rpynm — gepe3 60 cyTok, 3-it
u 4-it — gepe3 120 cyTok mocie Hagaaa OIbl-
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Ta. B Xo&e »KcmepuMeHTa HCHOIH30BAIH
npenapaTuBHyto GopMy HHUIEPMETPHHA O]
TOPTOBBIM Ha3BaHUEM
«lapmeit» (mpomsBogurens 3A0 Pupma
«ABryct», Poccus). Bo BpeMs OIBITOB U B
TIpOIIeCCe BBIBEICHHS JKUBOTHBIX M3 JKCIIE-
puMeHTa cobironanu TpeboBanus JMpeKTu-
BbI 2010/63/EU (ot 22 cenrsiops 2010 roma)
10 OXpaHe »KHMBOTHBIX, HCIIOJb3YEMbIX B
Hay4HBIX Iesix. [lepen BbIBe€HHEM IKH-
BOTHBIX W3 OIIBITA MPIKU3HEHHO 1101 HAPKO-
30M Opanu KpoBb M HedeHb. KpoBb LeHTpH-
(GyrupoBasii, M3 SPHUTPOUUTAPHON MaCChI
TOTOBWJIM T€MOJIN3AThI, @ N3 MEYeHN — TOMO-
reHaTbl. B 1eJIbpHON KpOBU OINpEersuil Ko-
JIMYECTBO DJPHUTPOLUTOB M KOHICHTPAIHIO
reMOrJIOOMHA, B CBHIBOPOTKE KPOBH — KOH-
LIEHTPALIMIO TJIFOKO3bl, MOJIOYHON U MOYEBOM
KHCJIOT, a TaKXKe COJepyKaHHe 00IIero Omm-
pyOmHa  YHH(UIIMPOBAHHBIMH  METOJAMHU
nccie0BaHus. B remMomnmzarax spuTponnToB
OTIpeNeNsUT  CofiepkaHne oOImero Oenka,
MaioHoBoro juanbaeruna (MJIA), riyraTu-
oHa u AKTUBHOCTh III0K030-6-
¢docoarneruaporenassr (I'6MAIY). B romo-
reHaTax II€YeHH OIPEeNessIN CoJepKaHue
ob1iero Oenka, TIIUKOT€HAa W MOYEBOM KHC-
JIOTH OOIIEIPHHATHIME METOAAMH, a TAKXKE
MaoHoBoro muansaeruna (MJIA), riryraTu-
OHa, AKTHBHOCTb [III0K030-6-
¢docoarneruaporenassr (I'6D/AIY), Mukpoco-
MaJbHOU OKCUI'€HA3bI, TIIyTaTHOH-S-
tpancdepasbl (I'ST), rmyrarnoHnepokcuia-
361 (I'TIO) u rmyratuonpenykrassl (I'P). Pe-
3yJbTaTBl HCCIEOBaHUS 0OpabaThBad C
MTOMOIIBI0 TIporpaMMbl «Statistica» (v. 10,
StatSoft, USA). I'pynmnsl cpaBHHBanu ¢ uc-
nonbs3oBaHueM f-kputepusi CrerofieHrta. Pe-
3ynbTaThl MpeJICTaBlIeHbl kak M+SD — cpen-
Hee apudMeTHIecKoe £ CTaHIapTHOE OTKIIO-
HeHue. PaznuuMs cuuTanM CTaTHCTHYECKH
3HagIMbIMH Tipu p<0,05.

PE3YJIbTATBI / RESULTS

BospeiicTBue HU3KMX 103 LUNEPMETPHHA
B TedyeHHe 60 CyTOK BBI3BIBAET Y KMBOTHBIX
CTaTHCTHUYECKH 3HAYMMOE CHIKCHHME KOJH-
YECTBA IPUTPOLUTOB M KOHLIEHTPAIIH T'€MO-
riobuHa B kpoBH (Tadum. 1). [Ipuumnoii 3TOTO
MOXeT OBITh YCHJIEHHE JIMTIONEPOKCHIAINN
MeMOpaH SPUTPOLUTOB, UTO MOJTBEPIKAACT-
cs HakoruieHueM B HUX MJIA u cHIkeHHeM
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KOHIICHTpaluu TyTatrona (tadm. 1). B yka-
3aHHBIM TEPUOJ] OTMEYaeTCsl TEHASHIHUS K
YBENWYCHUIO COAEp)KaHUSA 00mero Ommmpy-
OMHa B CBIBOPOTKE KPOBU U PA3BUTHIO THIIO-
rmkemun (tadm. 1). [Ipu sToM mpomcxomut
YCHJIEHHBIH TyMKoreHonan3. KoHIeHTparws
TJIMKOTE€HA B MEYEHH Y KPBIC 2-i TPyNIBl HA
24,1% Hmxe KoHTpoIs (Taba. 2).

E>xenHeBHOE MOCTYIICHUE LUTIEPMETPH-
Ha B OPraHu3M »XHBOTHBIX B TeueHne 60 cy-
TOK BBI3BIBAET IIOBBIIIEHUE AKTHBHOCTH
MHKPOCOMaJbHBIX okcureHas u I'ST (taba.
2). Tlocnmemumii (epMeHT CIOCOOCTBYET
KOHBIOTAINN TIIyTaTHOHA C IUIIEPMETPHHOM
W €ro MeTaboJIMTaMH, YTO BEJET K IOBBIIIe-
HUIO PacTBOPUMOCTH Tnectuuuga [15] u
YCKOpSIET €ro BBIBEJCHHE W3 OpraHu3Ma,
MIPEISITCTBYS ISTIOHUPOBAHUIO B Pa3IUUHBIX
TKaHsIX. TOKCHYHOCTH LUIEPMETPHHA CHU-
KaeTcs, HO MPU ITOM OTMEedaeTcs NePUIUT
rIIyTaTHoHA B medeHn (Tabm. 2). CHibkeHue
COJICp)KaHMsl TIIYTaTHOHA TAaKXKE CBS3aHO C
YCHJIEHHEM CBOOOIHOPAUKAIBHBIX MPOIIec-
coB. V3BecTHO, YTO WIHIIEPMETPHH, KaK M
JIpyTUe MUPETPOUIBI, IIPOBOLUPYET YCHIICH-
HYI0 TeHepauuio CBOOOJHBIX paJUKalioB
[13]. OxHako WHTEHCHBHOCTH MTPOOKCHIAHT-
HBIX TIpoIieccoB depe3 60 CyTok He BBIpake-
Ha. DTO TMOJTBEP)KAACTCS OTCYTCTBHEM BbI-
cokoro ypoBHss MJIA B meyeHu U comocra-
BUMOH C KOHTPOJIEM aKTHBHOCTBIO aHTHOK-
cunantHbiX GepmentoB (I'TIO u I'P) (Tabm.
2).

Bo3snelictBue nunepmeTpuHa B TEUYEHHE
120 cyt BBI3BIBacT OoJiee BBIpa)KEHHBIC H3-
MeHeHus Metabonu3ma. [Ipu 3ToM coxpaHs-
I0TCSI TIOHMIKEHHBIE YPOBHH 3PUTPOLUTOB U
remoryiobnHa (tabn. 1). BenencrBue remo-
JIM3a 3PUTPOLMTOB OTMEYACTCSl yBEIMUYCHUE
KOHIICHTPALMU 00IIIero OmimpyonHa B Kpo-
Bu (Tabm. 1). ['emMonu3y 3pUTPOIUTOB CMO-
CcOOCTBYET YTrHETEHHE aHTHOKCHAAHTHOU
CHCTEMBI, O 4eM CBHJICTEIBCTBYET IC(UIUT
TIyTaTuoHa B sputpormrax (tabm. 1). Yey-
ryossieTcst 3TO  CHIDKCHHEM AaKTHBHOCTH
Ir6d/II" — kmroyeBoro pepmMeHTa reKCO30MO-
Ho(oc(haTHOrO MyTH NPEBPALICHUS TIIOKO-
3bl, YTO BEJET K CHW)KECHHIO TMPOAYKIHU
HAJI®H+H+, HeobxoamMoro nansi BoccTa-
HOBJICHUSI TUIyTaTHOHA M APYTruX HedepmeH-
TaTUBHBIX aHTHOKCHJIAHTOB [16].
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Ta6auna 1

N3menenne nokasaresneil KpOBH y KpbIC IPH /JUIMTEIbHOM HU3KO01030BOM

BO3/leilicTBMU unepmerpuna, M+SD

60 cyTOK 120 cyTok
IToka3arens
l-srpynma | 2-srpynma | 3-arpynma | 4-s rpynma
IlenbHast KPOBb
KonugecTBo 3puTpomuTos, 8,64+0,68 7,59+0,93 9,09+0,85 7,84+0,96
x10'%/1 p=0,001 p=0,001
I'emormo6wuH, r/1 147,0+£13,6 131,0+13,7 138,0+11, 126,0+12,6
p=0,003 8 p=0,008
ChIBOpPOTKA KPOBU
I'moko3a, 119,0+14,1 108,0+17,3 126,0+23, 101,0+£14,6
MT/ T p=0,058 4 p=0,002
MoouHas KUCIIoTa, 60,7+13,2 64,2+10,5 59,6+8,47 73,1£9,46
MT/ I p=0,423 p<0,001
MoueBast KUCJIOTa, 1,35+0,32 1,46+0,77 1,37+0,27 1,65+0,28
MT/ T p=0,288 p=0,008
OO0muit OmmpyouH, 0,15+0,05 0,18+0,05 0,17+0,04 0,23+0,04
MT/ 111 p=0,095 p=0,002
DPUTPOIUTHI

MaJtOHOBBIN JUATBIETHI, 3,28+1,32 5,53+1,85 3,04+1,35 5,68+1,41
HMOJIB/MT OelTka p=0,002 p=0,001
I'myTatuon, 9,40+1,34 6,35+1,11 9,72+2,00 5,29+£1,28
HMOJIB/MT Oenka p<0,001 p<0,001
I'mok030-6- 11,04£2,56 9,92+1,94 10,34£2,06 7,02+1,86
¢dochatmernmporenasa, p=0,241 p=0,001
En./mr Oenka

B cwiBopoTKE KpOBU KpbIC 4-1 TpyIHIBI
OTMEUaeTCsl CTATHCTHYECKH 3HAUYMMOE CHHU-
JKCHUE YPOBHS TIIIOKO3bI Ha (POHE yBeIHue-
HUS COJepKAHUS MOJIOUYHON U MOYEBOM KHUC-
J0T (Tabda. 1). DTo yKka3pIBaeT Ha Pa3BUTHE
TKaHEBOW T'MITIOKCHH B PE3yJbTaTE CHIDKCHHUS
MOCTYIUICHNS B TKaHU O,, UTO SBIISETCS TIPsi-
MBIM CJICICTBHEM CHIDKCHUSI COAEPKaHUS B
KPOBHU SPUTPOLMTOB M reMoryioonHa. I urmo-
KCHSl 3allyCKaeT aHadpOOHBIH TJIMKOIHN3 H
CIOCOOCTBYET MHTEHCHU(HKALUK ITPOIIECCOB
karabonmmsma mypusoB [17]. Ilpu atom co-
JiepKaHWe MOYEBOM KHCIIOTHI YBEJINYHBACT-
CSl HE TOJBKO B KPOBH, HO M TKaHU NEYCHU
(tabm. 2). Ycunenne katabonmsMa ITypHHOB
COTIPSDKEHO C WHTCHCHBHOW BBIPAOOTKON
AKTHBHUPOBAHHBIX KHCIIOPOIHBIX MeTaboim-
ToB (AKM) B KCAaHTHHOKCHIA3HOHM peaKIiu
[16, 18]. AKM mnoBpexnaror MeMOpaHHbIE
CTPYKTYpBI TeMaTOLUTOB U BEAYT K HAKOII-
JICHUIO TIPOYKTOB MEPEKUCHOTO OKUCIICHHS
nunuaoB (IT0JI), Hapymias TeM caMbIM MHO-

97

rue (QyHKIUM TedeHu. B medeHu kpsic, 1mo-
JTy4aBIIUX LUNEpMETpuH B TeueHue 120
CYTOK, OTMEUAETCsl yBEIMUCHHUE COJCPHKAHUS
MJIA B cpaBHCHUU ¢ KOHTpoJieM (Ta0i. 2).
Wurencuduxanms MPOOKCHIAHTHBIX
CHCTEM TICUCHH BEJET K CHIDKECHHIO COMep-
JKaHUA B HeH TirytathoHa (Tabm. 2). Cpoi
BKJIaJ B pa3BuUTHE Ae(pUINTA TIIyTaTHOHA
BHOCST ¥ ()EPMEHTHI, Y4acTBYIOIIHE B OHO-
TpaHcdopmanuu nunepmerpuHa. [lo okon-
YaHUM DKCIIEPUMEHTa B IEYEHH KpbIC 4-U
IpyMNIsl yBeauueHa akTUBHOCTb I'ST u Muk-
pPOCOMaITbHBIX OKCUTEHAa3, aKTHBHO PacXojy-
IOMIMX Kak caM  TIJyTaTHOH, TaKk |
HAJI®H+H", HeoOX0omuMBbIil Uil ero BOc-
craHoBieHus.  CHIDKEHHME  aKTHBHOCTH
IF'6dAI' meuenn ycyryOmser meraboiwde-
CKHE HapyUIeHHs U OJIOKMPYET BOCCTAHOBIIC-
HHUE TJIyTaTHOHA B TJIyTaTHOHPEIyKTa3HOU
peakuuu. SIpko BeIpayKeHHBIN neduuuT riy-
TaTMOHA B TMEUYEHU KPbIC 4-i Ipymnmbl Cro-
cobcrByer okuciienuto -SH rpynn depmen-
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Tabéauna 2

buoxmMuyeckne mokazareyid nedeHu Y KpbIC ITIPA TJIUTEJIbHOM HU3K01030BOM BO3/1€li-

CTBUM IMNepMeTpuHa, M+SD

60 cyToK 120 cyTok
Tloka3zarens

1-s Tpynma 2-5 TpynIa 3-51 rpymma 4-s Tpynma
I'mukoreH, 46,9+9,71 35,6+6,83 45,5+8,91 30,5+6,04
MT/T TKaHI p=0,003 p<0,001
MoueBasi KUcioTa, 20,1+5,23 24,1+£5,41 23,1+6,11 32,8+6,13
MKMOJIB/T TKaHH p=0,094 p=0,001
MasioHOBBII AUANIBICTHI, 84,4+16,20 91,5+£23.,40 87,1£17,70 114421,40
HMOJIL/MI" OeIKa p=0,400 p=0,003
['myratuos, 36,4+5,88 28,7+4,34 34,1+5,34 24,7+5,80
HMOJIL/MI" OeIKa p=0,001 p=0,001
I'r0K030-6- 32,4+7,86 27,5+5,25 31,7+9,13 18,9+4,37
docharaeruaporenasa, p=0,086 p<0,001
En./mr Oenka
MukpocomalbHast OKCUT€Ha- 0,558+0,043 0,689+0,127 0,573+0,061 0,723+0,134
3a, p=0,003 p=0,002
HMOJIB/MI/MUH.
['myratnon-S-Tpancdepasa, 532,0+167,0 867,0+121,0 572,0+£128,0 901,0+157,0
En./mr 6enka p<0,001 p<0,001
['myratnoHnepokcuaasa, 743,0+£149,0 633,0+148,0 767,0£107,0 489,0+150,0
En./mr Genka p=0,083 p<0,001
I'myratnonpenykrasa, 381,0+94,1 343,0+54,4 422,0+80,9 288,0+73,8
En./mr 6enka p=0,237 p<0,001

TOB, TEPEKUCHOMY OKHCICHHIO OCIKOB U
KOHBEPCUHU KCaHTHHJICTHPOTeHa3bl B KCaH-
TUHOKCH/a3y, YTO TIPUBOJUT K Pa3BUTHIO
OKHCIIUTEILHOTO CTPECCa.

Wntencudukanns OKHCIIUTETIHHOTO
cTpecca B TMEUYCHU BBICTYMAET TPEIBECTHH-
KOM HapylUIeHUH pa3HbIX QyHKIUI opraHa, B
TOM YHUCJIE UMMYHOHAQA30PHOH, MOCKOJIBKY
NIeYeHb yYacTBYET HE TOJBKO B MeTaboIHYe-
CKUX TpoIleccax, HO U MOXKET paccMaTpu-
BaThCS KaK OpraH MMMYHHOH cucteMmsr [19].
OnHa comepXHT caMblii OOMIMpPHEIA Ty (a-
TOUUTHPYIOIUX KIETOK B opranusme [20],
IpH 3TOM ydacTByeT B mpoaykuuu 80-90%
LUPKYJIUPYIOMINX B KPOBU OCIIKOB BPOXKJICH-
HOTO MMMYHUTETa, BKIJIIOYas OEJNKH OCTPOH
(a3bl, KOMIOHEHTHI KOMIUIEMEHTa, OaKTepu-
LUHBIE OCNKH, OTICOHUHBI [21]; MUTOKUHBI
1 XEMOKHHBI; COZCPKUT OOJBIINE U PA3HO-
00pa3HbIe TOMYJISINN PE3UICHTHBIX UMMYH-
HBIX KJIETOK, IIPH 9TOM TeTaTOLMTHI BBIION-
HSIOT aHTHUTENPE3CHTHPYIOIYI0 (YHKINIO
[22]. Bonbmioe 3HaYeHHE UMEET UMMYHHast
TOJIEPAaHTHOCTD TEUCHH, SIBIISIOIIasics 00s13a-
TEJIBHBIM YCIIOBHEM IS TIOJICPKaHH TOJIe-

PAaHTHOCTHU K IHUIIEBBIM H 6aKTepI/IaHI)HBIM
AHTUTCHAM, IOCTYHAIOINUM W3 KHIICYHUKA
[19]. HManHble OOCTOATETHCTBA TO3BOJISIOT
YTBEpPXKIaTh, 9TO TIOBPEKACHUE TICUCHH ClIe-
IlyeT paccMaTpUBaTh KaK MPECIUKTOP UMMY-
HOTIATOJIOTHH.

BbIBO/IbI / CONCLUSION

Pa3Butie OKMCIMTENBHOTO CTpecca Py JUIu-
TEJTHHOM BO3/ICHCTBHM Ha OPTaHM3M >KHBOTHBIX
HIBKUX JI03 IMIIEPMETPHHA COMPOBOKIACTCS
TEMOJIN30M SPUTPOLIUTOB, JIAKTOAIMIO30M H
YCHIJICHHBIM KaTaOOJIM3MOM ITypHHOBBIX MOHO-
HyKJ1eoTH/I0B. [loyiaBiieHne akTMBHOCTH TEeKCO-
30MOHO(OC(HATHOTO TTyTH TPEBPAIICHHUS TITHOKO-
3bI CBUICTENBCTBYET O CHIKCHHH (DYHKIIMOHAIIb-
HOM aKTHBHOCTH TI€YCHH W TIOBBIIIACT PYCK pa3-
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ABSTRACT

The purpose of the study is to establish the
mechanisms of development of oxidative stress
during long-term low-dose exposure to cyperme-
thrin on the animal organism and to substantiate
possible risks. The work was carried out using
Wistar rats, which were intragastrically injected
daily with cypermethrin at a dose of 1/1000 LD50
for 60 and 120 days. At the same time, control
animals received an appropriate volume of saline
solution inside. When removing animals from the
experiment, blood was taken to determine the
number of red blood cells, the concentration of
hemoglobin, glucose, lactic and uric acids, and
total bilirubin. In the study of erythrocytes and
liver, biochemical parameters characterizing car-
bohydrate and purine metabolism, processes of
xenobiotics biotransformation, pro- and antioxi-
dant processes were determined. Long-term low-
dose exposure to cypermethrin for 60 days causes
hematotoxic effects in animals, enhancement of
xenobiotic  biotransformation processes, and
slight compensatory restructuring of metabolic
processes in the liver. Exposure to 1/1000 LD50
of cypermethrin for 120 days, in addition to the
above effects, causes the development of acidosis,
enhances pro-oxidant processes, and suppresses
the function of the antioxidant defense system
and the pentose cycle. The decrease in the activity
of the liver antioxidant system is due to glutathi-
one deficiency due to the activation of xenobiotic
biotransformation systems and suppression of the
activity of glutathione reductase and glucose-6-
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phosphate dehydrogenase, which ultimately leads
to the development of oxidative stress.

Long-term exposure of animals to low doses
of cypermethrin causes hemolysis of erythro-
cytes, lactic acidosis, activation of prooxidant
systems, and inhibition of the antioxidant defense
system. Deficiency of carbohydrates and suppres-
sion of the activity of the pentose cycle indicate a
decrease in the functional activity of the liver and
an increased risk of immunosuppression.
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PED®EPAT

[IuToBuaHAsT JKele3a BeCcbMa UYBCTBHTENIBHA K JICHCTBHIO Pa3IMYHBIX CTpecc-
(axTOpoOB, B TOM YHCIIE XUMUYECKUX. [Ipy 9TOM JeiicTBE MHOTHX 9KOTOKCHKAHTOB
Ha PHJOKPUHHYIO CUCTEMY >KMBOTHBIX He H3ydeHO. OcCTaeTcsi OTKPBITBIM BOIPOC O
BIMSIHUM LHAHCOACPIKAIINX CHHTETHUYECKUX MHUPETPOUIOB HA CHHTE3 U CEKPEITHIO
THPEOUIHBIX TOPMOHOB MPH JUIUTEIBHOM HH3KOJ030BOM Bo3feiicTBuu. Llens maH-
HOM paboThI — oreHka MOP(HOPYHKITHOHAIEHOTO COCTOSTHUS IITUTOBHIHON KEJIE3BI Y
71a00paTOPHBIX KPBIC NP YKA3aHHOM PEKUME BO3AeHCTBUS. MccienoBanus mpoBeaeHs! Ha 48
KpbIcax-camuax JuHuM Bucrap. IIpu MonenmmpoBaHWM BIMSHUS Ha XMBOTHBIX HU3KHX JI03
JeTbTaMEeTPUH BBOIWIN KpbicaM B mo3e 1/100 JII50, a mIuTeThHOCTh SKCIICPUMEHTA COCTAB-
qsna 120 cytok. B kpoBH SKCHIEpUMEHTANBHBIX JKUBOTHBIX ONPEENSUIN KOHLEHTPAIUIO THPEO-
TPOIHOTr0 ropMoHa, obmiero Tupokcuna (T4), rpuiioaruponnna (T3), a Takxke otTHomenue T4/
T3. Jns onpeznesieHusi TOPMOHOB HCIIOJIb30BaJIM METO TBEP10(ha3HOro HMMYHO(DEPMEHTHOTO
aHanu3a. J{Js THCTONIOrMYeCcKOro NCCIeI0BaHMs IIMTOBUIHYIO XKeJle3y )KUBOTHBIX (PUKCHPOBaA-
1 B 4%-HOM HeHlTpaspHOM pacTBope dopmanbaernaa. Cpessl ¢ napaMHOBBIX OJIOKOB OKpa-
IIMBAJIM TEMAaTOKCHIIMHOM W 303WHOM. lIpH IIMTETbHOM HM3KOZ030BOM BO3ICHCTBUU AEIbTa-
METPHHA pa3BUBACTCS TMIO(YHKIHS IIUTOBUIHON JKEJE3bl y J1a00PaTOPHBIX KPBIC, UTO COIIPO-
BOJKIAETCSl CHIDKCHUEM YPOBHS THPEOHUIHBIX TOPMOHOB B CHIBOPOTKE KpoBH. KoMIieHcaTopHO
BO3pAcTaeT CTUMYJIMPYIOIIEe JIeHCTBIE TUITO(H3a 3a CUET JONOJHUTEILHOTO BBIOpOCA THPEO-
TpornHOro ropmona. [Ipu aTom B KpoBU oTMeuaercsi n3MeHeHune cootnomenus: T4/T3. ['ucro-
JIOTHYECKasi KapTHHA IIWTOBHUIHOMN JKeJe3bl XapaKTepU3yeTcss YMEHBIICHUEM IUIONaad THPO-
LIUTOB, YBEINYCHHEM (POJUTUKYJIOB U YIFIOTHEHHEM KOJIJIOH/IA.
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BBEJEHUE / INTRODUCTION

OCHOBHBIMH TOPMOHAMHU IIUTOBHIHOMN
JKee3bl SBIsoTCs THpoKkcuH (T4) 1 Tpuiton-
tupoHuH (T3), ydacTBylome B peryisiuuu
SHEPreTHYecKoro OOMeHa B OpraHusme, a
TAKKe BIMSIOIINE HA ST BAKHBIX (DYHKIIUH:
cuHTe3 Oellka, TPAHCIIOPT TJIOKO3bI, YCBOE-
HUE KaJblus, MOTpebIeHne KUCIopoia TKa-
HaMu u 1p. [1, 2]. [lo gaHHBIM HEKOTOPBIX
aBTOPOB, CHHTETHYECKHE IHMPETPOMIBI MO-
I'YT U3MEHSTh (DYHKIHUIO IIUTOBHIHON Kelle-
3B y )KHBOTHBIX W YenoBeka [3, 4, 5]. OnxnHa-
KO OCTaeTCsl OTKPBHITBIM BOIIPOC O JUIUTEIb-
HOM BJIMSTHUU HHM3KHX J103 [IMAHCOePIKAIINX
CHUHTETUYECKUX MUPETPOUZOB HA CUHTE3 U
CEKpELHUI0 THPEOUIHBIX TOPMOHOB. B cBsi3H
C OTUM ILeNbI0 JaHHOW paboThHI SBHIIACH
oLeHKa MOP(O(YHKIHOHAIBHOTO COCTOS-
HUS OIATOBHIHOW JKeNe3bl y JabOpaTOPHBIX
KPBIC TIPH JUTUTEIEHOM BO3JICHCTBUU HaA Op-

TaHU3M HM3KHUX 103 JebTaMeTpuHa
(CxH9Br;NO3).

MATEPHUAJIbI n METO/bI /
MATERIALS AND METHOD

VccrnenoBanus IPOBOJIMIN C HCIOIB30-
BAHMEM Kpblc-caMLOB JuHUU Bucrap. s
JKCIIEpUMEHTa OBUTH 0TOOpaHbI 48 KIIMHIYe-
CKH 3I0POBBIX KpBIC ¢ Maccoi Tema 230-250
r. JInst u3ydeHus JUIMTEIbHOTO BO3ICHCTBHS
HU3KUX J103 JeJbTaMeTpuHa Ha (QYHKIHIO
IIMTOBUIHOW JKeJe3bl ObUIO COPMUPOBAHO
4 rpynnsl )kUBOTHBIX (n=12). Kpbicer 1-if u 3
-ii Tpymn ObLIM KOHTPOJIBHBIMU U €)KETHEB-
Ho mony4anu ¢uspactBop. Kpsicam 2-ii u 4-
1 TPYNIT €XKEJHEBHO BBOJIMIIH JICJIbTAMETPHH
B no3ax mo 0,87 mr/xr/cyt. (1/100 JI[s).
BriBesieHHE JKHMBOTHBIX M3 XPOHHYECKOTO
9KCIIEPUMEHTA NPOBOJWIM B J[Ba CpOKa:
KkpsIc 1-it u 2-if rpynn — uepes 60 cyT., 3-ii u
4-if — cniycra 120 cyTok mocne Havyajna OIbl-
Ta.

DYHKIUIO IUTOBUAHOMN JKEJIE3bl OLICHU-
BaJI MO KOHIIEHTPALUH OOIIEro THPOKCHHA
(T4) n tpuitonruponuna (Ts), a Takke OTHO-
mennto T4/T; B kpoBu. Kpome Toro, y Bcex
JKUBOTHBIX ONpEAETSUIN  YPOBEHb THUPEO-
tportHoro ropmona (TTI) — curnambHO#
MOJICKYJIbI, PErylupyomeid padoTy IIUTO-
BHUIHOH >xene3sl [6]. s onpeneneHus rop-
MOHOB HCTIOJIB30BAIM METO/I TBEPAO(PA3ZHOTO
nMMyHO(pepMeHTHOro aHanm3a. [Ipnm ompe-
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JICTICHUU ONTUYECKOH MJIOTHOCTH HCIIOJIB30-
BaJIN MUKPOCTPUITOBBII (oTomerp «Stat Fax
303 Plus» («Awareness Technology, Incy,
CIIA). Hyis TECTOJIOTHYECKOTO HCCIeI0Ba-
HUSI IIUTOBUIHYIO JKelle3y >KUBOTHBIX (prk-
cupoBanu B 4%-HOM HEHTpaIbHOM PacTBOpe
tdopmanpaernna. Cpe3bl ¢ mapaHUHOBBIX
OJIOKOB OKpalIMBaJl TEMAaTOKCWINHOM U
903UHOM. MHUKPO(GOTOCHEMKY MPOBOIIN C
UCIIONIb30BaHNEM IHM(POBOrO MHKPOCKOTIA
«Anpramu buo 1» ¢ mporpamMmHBIM o0ectie-
genueM (OOO «Amnpramm», Poccus). Bo
BpeMsI TIPOBE/ICHHS HKCTIEPUMEHTa COOITIOa-
mn  tpeboBanms Jupexktussl 2010/63/EU
EBpomnapnamenta u coera EBpocoroza ot
22.09.2010 .

[lonmydeHHble B XOA€ OKCIIEPUMEHTOB
JIaHHBIE TIOJIBEPTajk CTaTUCTUUYECKON 0Opa-
00TKE C HCHONB30BAHUEM HeENapaMeTpude-
ckoro U-kputepuss ManHa-YuTHu. Pe3ynb-
TaThl MpEJICTaBICHBl Kak Me — menuaHa, O
— HIDKHUM KBapTWUib, J; — BEpXHUH KBap-
THIIb. Paznuaus mexxay BEIOOpKaMU CUUTAIN
CTaTUCTUYECKH 3HAYMMBIMH TPU 3HAYCHUH P
-value <0,05. [Ipu ctatoOpabOTKE UCIIOIB30-
Baym nporpammsel «Excel 2013» («Microsoft
Corp.») u «Statistica 6.0» («StatSoft Inc.»).

PE3YJIBTATbBI / RESULTS

ExenHeBHOE BBeJGHHE HH3KHX 03
JIeIbTaMeTPUHA JKMBOTHBIM ~CIIOCOOCTBYET
pasBuTHIO rHnotupeosza. CTaTHCTHYECKH
3HaYUMO€E CHW>XKEeHUE ypoBHel T4 u T3 oT™e-
yanu Kak Ha 60-e, Tak u 120-e cyTku skcre-
pumenrta (puc. 1). JledpuunT THPEOMTHBIX
TOPMOHOB Pa3BHBAETCsl HE cpasdy, TaK Kak
JIOCTaTOYHOE WX KOJMYECTBO HAXOAWUTCS B
Iula3Me KpPOBH B CBSI3aHHOM COCTOSIHUH C
OenkaMu, a TakyKe BBICBOOOMKACTCS M3 ILIH-
TOBHUJITHOM JKEJIE3BI.

C TeyeHmeM BpeMEHM HaOJIOAACTCS
noBbIieHue otHomenus T4/T5 (puc. 1). 310
CBSI3aHO C TEM, YTO IEPUOJ] T0JIyOoOHOBIIE-
Hust (t;2) T4 B KpOBEeHOCHOM pyciie B He-
CKOJIbKO pa3 Ooublie, yem T;. M3-3a MeHb-
mrero cpojactBa T; k 6erkam mia3mMbl KPOBU
1 OOJBIIETO CPOJCTBA K SACPHBIM PEIETITO-
paM, TPHHOATHPOHHUH OBICTPEE MOTIIOMIAETCS
TKaHsiMH U Metabommsupyercs [1]. Tlpespa-
menne T4 B T3 IpONCXOIUT TIIaBHBIM 00pa-
30M B II€UEHHM IOJ] JCUCTBHEM (epMeHTa 5’°-
neiionunassl [1, 6]. Ilpn HapyiieHnn Oestok-
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O -Meanana J-ai-a3 “T_ - v MakcumanbHoe [1- KoHTponbHble Kpbichl - Kpbicbl, noaBepriyTbie
3HaueHue BBefleHMI0 AenbTaMeTpuHa

Puc. 1. Tupeouonwiit cmamyc camyos kpwic (Rattus norvegicus), noogepeHymoix 0eucmeuro
Huskux 003 oenbmamempuna (0,87 me/xe/cym (1/100 J15y))
Ilpumeyanue: p — ypogenb CMamucmuyeckol SHAUUMOCIU PA3IUYUI N0 OIMHOUWEHUIO K COOM-
gemcmaylouemy KOHmpoio.

CHHTE3UPYIONIEeH (YHKIINN TIEYCHNA U Pa3BH-
THUW OKHUCIIUTEIEHOTO CTPECCa MO BIUSTHIEM
CHHTETUYCCKAX MHUPETPOHIIOB CHIDKACTCS
aKTUBHOCTH 5’-IeHoauHa3bl, YTO BEIET K
YMCHBIIICHUIO KOHIICHTpauuu T3 u Hapyie-
Huto cootHomenus T4/T; [7, 8]
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B oTBeT Ha CHWXECHNE YPOBHS THPEOUI-
HBIX TOPMOHOB B KpPOBH TOBBIIIACTCS KOH-
nenrpanus TTI (puc. 1), omnako 3T0 He
TIPUBOJUT K BOCCTAHOBJICHHIO (DYHKIIUH IITH-
TOBUJIHOW Kejie3bl. DTO yKa3blBaeT Ha TO,
YTO HapylleHHe (QYHKIMH THIOTalaMo-
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runou3apHO-TUPEOUHOW OCH TIpU  JUTH-
TEJILHOM BO3JCUCTBUM HM3KHMX J103 JIeIbTa-
METpHHA IPOUCXOUT HA YPOBHE CaMOil IH-
TOBUAHOW Kene3bl. CHIDKeHWe (QyHKIUH
IIUTOBUIHONW JKENIe3bl MOXET OBITh Ciel-
CTBHEM PAa3BHUTHUS OKHCIUTEIBHOTO CTpecca
B OpraHW3Me KpBIC O] BIIUSHHUEM JICJIbTa-
MeTpuHa. M3BecTHO, YTO MJaHHas >Keie3a
YyBCTBUTEIIbHA K JCHCTBUIO aKTHBHUPOBAH-
HBIX KHCJIOPOAHBIX MeTabosuToB [9], a aeib-
TaMETPHH, KaK U JIPYTHe CHHTETHYECKUE MUPET-
POUIBI, CIIOCOOCTBYET PA3BUTHIO OKHUCITHTEHHO-
TO CTpecca B pa3MuHbIX opranax [7, 8, 10, 11].
I'urodyHKIMIO IMTOBUIHON Keme3bl MoJT-
TBEpIKJIAET TUCTOJIOTMYECKasi KapTHHA, XapaKTe-
PHBYOMIAsICS CHIDKCHHEM BBICOTBI M YMEHBIIIC-
HHMEM IUIOTHOCTH (DOJUTMKYJISPHOTO AIHUTENHS,
yBeNMUeHHEM 00beMa (POJUTHKYJIOB U YILIOTHE-

Puc. 2. [IJumosuonas scenesa. Oxpac.
2EeMAMOKCUTUHOM U IO3UHOM.
Veenuuenue x 150 (konmpony).

BbIBO/IbI / CONCLUSION

JlmuTenpbHOE BO3MEHCTBHE HHU3KUX 103
CHHTETHYECKOTO MUPETPOUIa JICITbTaMETPH-
Ha BBI3BIBACT THUMO(DYHKIMIO MIUTOBUIHON
JKEIe3bl Y JTa0OPaTOPHBIX KPBIC, O YE€M CBU-
JICTENILCTBYCT CHUKCHUEC YPOBHS THUPCOH/I-
HBIX TOPMOHOB (THPOKCHHA U TPHUHOATHPO-
HUHA) B CHIBOPOTKE KPOBHU U CTPYKTYPHBIC
W3MEHEHMsT B IUUTOBUAHON xkeneze. [lpu
9TOM CHIM)KaeTcsl oO0muii 0OMeH W YyBCTBH-
TEIBHOCTh TKAHEH K KaTeXOJaMHHAM, YTO
o0Jeryaer ajganTtanyio K JACHCTBUIO CTPEcC-
(akropa.

HHEM KOJUIOW/IA, B KOTOPOM B OTJIMYKE OT K-
BOTHBIX KOHTPOJIGHOW TPYIIIBI TIPAKTHYCCKH
OTCYTCTBYIOT Pe30pOIMOHHbIC Bakyosu (prC. 2,
3). C TeueHneM BpeMEHH B MapEHXUME KeJIe3bl
AKTUBUPYIOTCS JICCTPYKTHBHBIE TPOLIECCHI, BO-
Kpyr (OJUTMKYJIOB pPa3pacTaeTcsl COSAMHUTEN b
Hasl TKaHb.

CHmkeHre (DYHKIMOHAJIGHOW aKTUBHOCTH
LIUTOBUTHONM JKeNe3bl MpH JUTUTEILHOM k-
CTBUM Ha OPraHW3M HHU3KHX 703 JeJIbTaMeTprHa
MOYKHO paccMaTpyBaTh KaK 4acTh aJlalTallHOH-
HO-TIPUCIIOCOOUTENILHBIX MEXaHHU3MOB.
YMeHbllIeHHe KOHIICHTPALUH THPEOHTHBIX
TOPMOHOB CIIOCOOCTBYET CHM)KEHHIO UYB-
CTBUTETFHOCTH TKaHEH K aIpeHaNHnHy, YTO
obecrieunBaeT 0oJiee IKOHOMHOE PacX010Ba-
HHUE YHEPTeTUYCCKUX CyOCTpaTOB, B YaCTHO-
CTH TJIMKOTCHA.
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Puc. 3. I'unogynryust wiumosuorol sicenesvl y
KPbICbl NPU 86€0eHUU OeIbMAMEMPUHA 8 03¢
1/100 JI/[5y 8 meuenue 60 cymox. Okpac.
2EMAMOKCUTUHOM U IOZUHOM.
Veenuuenue x150.
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ABSTRACT

The thyroid gland is very sensitive to
various stress factors, including chemical
ones. Meanwhile, the effect that many eco-
toxicants have on the animal endocrine sys-
tem has not been studied. The effect of cya-
nide-containing synthetic pyrethroids on the
synthesis and secretion of thyroid hormones
during prolonged low-dose exposure remains
an open question. This research was aimed at
assessing the morphofunctional state of the
thyroid gland in laboratory rats under the
specified exposure regime. The studies were
conducted on 48 male Wistar rats. When
modeling the effect of low doses of deltame-
thrin on animals, the substance was adminis-
tered to rats at a dose of 1/100 LD50, and the
experiment lasted for 120 days. The concen-
trations of thyroid-stimulating hormone,
total thyroxine (T4), triiodothyronine (T3),
and the ratio T4/T3 were determined in the
rats' blood. The solid-phase enzyme immu-
noassay method was used to determine hor-
mones. For histological examination, the
thyroid gland of animals was fixed in a 4%
neutral formaldehyde solution. Sections of
paraffin blocks were stained with hematoxy-
lin and eosin. Prolonged low-dose exposure
to deltamethrin caused hypofunction of the
thyroid gland in laboratory rats, which was
accompanied by a decrease in the level of
thyroid hormones in the blood serum. The
stimulating effect of the pituitary gland in-
creased compensatorily due to the additional
release of thyroid-stimulating hormone. At
the same time, there was a change in the
ratio of T4/T3 in the blood. The histological
patterns of the thyroid gland were character-
ized by a decrease in the thyrocyte area,
growth of follicles, and colloid densification.
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PE®EPAT

[MaTonornu mMe4YeHW UMEIOT 3HAYUTEIFHOE BIUSHHE HA KIUPEHC KOQEHHA, 9TO 3a-
CIIy’)KUBAeT CEPbE3HOTO BHUMAHHMS U HMCCIICAOBaHUI. B ciyyae Halu4us MaTOJIOTHI
MICUCHH, MIPOIIECChl MeTaboM3Ma KO(heHHa CYIICCTBEHHO BUIOM3MEHSIFOTCS, OJHAKO,
M0 JAHHBIM HAYYHOH JUTEPaTyphl, BEKTOP MOMOOHBIX MPeoOpa3oBaHUil MPH KOH-
KpPETHBIX MATOJIOTHAX HE ONpeneNéH. ITO CBA3aHO C TeM, YTO TeMaTONaTHH CHIKa-
0T aKTHBHOCTH ()epMEHTOB, OTBETCTBEHHBIX 3a MeTaboim3M KoernHa. B HEKOTOPHIX ciydasx
MOJKET HaONIOaThCs YBEIMYCHUE KIUPEHCA KOPEHHA, YTO CBSI3aHO C BPEMCHHOW KOMIICHCA-
TOPHOW aKTHBAIlUCH HEKOTOPHIX (PEPMCHTOB, KOTOPHIC MOTYT Y4acTBOBATh B METa0OIHM3ME
kogenna. Taxke KITUpeHC KOPerHa MOKET YMCHBIIIATHCS BCIICJACTBHE CHIDKCHHSI METa00IMYe-
CKOW aKTUBHOCTH TE€UYEHH, YTO 3HAUYUTEIHHO 3aMEUINT €r0 OKOHYATENIbHYIO dKCKperuto. Jlis
ompeAeacHUsT HW3MEHEHHMH KiupeHca 1,3,7-TpUMETHI-KCAaHTHHA HauOoJjee Ieaeco00pasHbIM
SIBIIICTCSI M3y4YeHHE ero (papMaKOKHMHETHUECKUX ITapaMeTpOB, B YaCTHOCTH, CpaBHEHHE €ro
KOHIICHTPALIMU B CBIBOPOTKE KPOBH B (ha3bl HAYAFHOTO POCTA, IUIATO M CHIKECHHUS C JalTbHEH-
MM TOCTPOCHUE TpaUKOB - «KOPECHHOBBIX KPHBBIX». Llenb wmcciaemoBaHus - ompeseiicHue
M3MCHEHHS YPOBHEW KO(EHHA B CHIBOPOTKE KPOBH MPHU HHAYIIUPOBAHUN TOKCHYECKOTO Telra-
TuTa. MccnenoBaHus TPOBOINCH B BUBapUU Kadeapbl (HapMaKOJIOTHH M TOKCHKOJOTHH
®I'bOY BO CII6I'YBM. C nenbio MOACTHPOBAHUS TOKCHYECKOTO T'eMaTHUTa MOJAOTBITHBIM
JKUBOTHBIM €KETHEBHO B TEUEHHE 5 JHEW BHYTPHIKEITYIOUYHO BBOIMICS 35%-bI MACISHBIN
pactBop Tetpaxiopmerana (CCly) B nosuposke 1,5 mi/kr [9]. [To 3aBepiieHU0 HHIYIIUPOBA-
HUS TOKCHYECKHH TeMaTHT OBUT IMOATBEPKAEH Ha OCHOBAHMH KIMHHKO-OMOXUMUYECKUX TIPH-
3HaKkoB. CIyCTS CYTKHM IOCTIC 3aBEPIICHHS MOJCITHPOBAHUS TOKCHYECKOTO TelaTUTa y IOJ-
OTIBITHBIX KUBOTHBIX OIPEICIISUIACH YPOBHA KO()EHHA B CBIBOPOTKE KPOBH B TTOJTHOM COOTBET-
CTBUHM C TpeAbLAyIIeH cepuell ombeiTa. B pe3ymbrare wmccieqoBaHUS OBUTH ITOCTPOCHBI
«KO(hEMHOBBIC» KPUBBIC, CBUICTCIBCTBYIOIINEC 00 TMOBBIIICHHBIX KOHIICHTPALUAX KO(PCHHA B
CHIBOPOTKAX, YBEIMUCHHS BPEMCHH JJIMMHUHAIIMU, a TAKKE KpPaiHE MPOJIOJDKUTEIBHOM ILIATO
KOHIICHTpaLUs KoherHa B CBIBOPOTKE KPOBH ITPH TOKCUYCCKOM MMOPAKCHUH MTCUCHU.
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BBEJIEHUE / INTRODUCTION

[leueHp sBIAETCA OCHOBHBIM OpPIaHOM,
obecneunBaOmuM ~ MeTabommsma  1,3,7-
TpUMETII-KCaHTHHA (KoernHa) Yy MIICKOITH-
Talomux. B mpouecce 3IMMUHAIMK JTaHHOE
COEMHEHNE TTPOXOIUT Yepe3 HECKONIBKO (a3
MeTaboyin3Ma, BKIIIOYasi OKHCIIEHHE, METH-
JIMPOBaHKUE M TIIIOKyPOHHPOBAHHE, MPEXKIE,
YeM OKOHYATEIbHO BBIBOJUTCSI U3 OpPTraHH3-
Ma.

[Tatonmorny me4eHW HMMEIOT 3HAYUTENb-
HOE BIMSHHE Ha KIMpPEHC KodenHa, YTo 3a-
CITy’)KUBAa€T CEphE3HOTO BHUMAaHHUSI U HCCIIe-
noBaHUM. B cilyyae Hanmuyusi M0aToJOTUN
MeYeHH, Tpolecchl MeTabonn3Ma KodenHa
CYIIECTBEHHO BHJOU3MEHSIOTCA, OJHAKO, IO
JAHHBIM HAayYHOW JMTEpaTyphl, BEKTOP IIO-
JOOHBIX TIpeoOpa3oBaHMM NMPH KOHKPETHBIX
MIATOJIOTHAX HE ONpeAenH. DTO CBS3aHO C
TEM, YTO T'eNaToNaTHH CHIDKAIOT aKTHBHOCTD
(epMEHTOB, OTBETCTBEHHBIX 32 METa00JIN3M
KopernHa. B HEKOTOPBIX CIy4asx MOXKeT
HaOJII0aTHCs YBENINYeHHE KIIMpeHca Kodeu-
Ha, YTO CBA3aHO C BPEMEHHOI KOMIIEHCATOP-
HOW aKTHWBalMel HEKOTOPHIX (EepMEHTOB,
KOTOpBIE MOTYT y4acTBOBATh B METa0OIM3Me
kodenHa. Tarke KIMpeHC KopernHa MOXKET
YMEHBIIATHCS BCJIECTBUE CHIDKEHUSI METa-
0O0JINUECKON aKTMBHOCTH I€YEHM, YTO 3Ha-
YUTENIFHO 3aMEUIMT €ro OKOHYATEIbHYIO
IKCKPELHIO.

Hns onpeneneHyus M3MEHEHUN KIIMpPEHCa
1,3,7-tpuMeTnin-kcaHTHHA Hauboiee Iielie-
c000pa3HBIM SIBIISIETCS M3YUEHHE ero (hapMma-
KOKHHETHYECKUX ITapaMeTpOB, B YaCTHOCTH,
CpaBHEHHE €ro KOHIEHTPAIMU B CHIBOPOTKE
KpoBU B (ha3bl HayaJbHOIO POCTA, IUIATO U
CHIDKCHUS C JalbHEHIIMM MOCTPOCHHUE Irpa-
(DMKOB - «KKOPEHHOBBIX KPUBBIX).

Llens wccenoBaHUs - ONpPENEICHUE W3-
MCHEHHUsI ypOBHEH KO(enHa B CBHIBOPOTKE
KpPOBH TIPH HMHAYIHPOBAHWH TOKCHYECKOTO
reraThTa.

MATEPUALI W  METOAbBI /
MATERIALS AND METHOD

HccnenoBanus pOBOJIWINCH B BHBApUU
kadenppl (papMakoJOrMd M TOKCHKOJIOTHH
OI'bOY BO CIIoI'YBM.

Jlyist vccreioBaHusl UCIOJIb30BAJIMCH Jia-
OopaTopHBIC JKMBOTHBIC W3 MpPEABIIYyIIEH
CEpUH SKCIEPUMEHTA C NENbI0 JaTbHEHIIETO
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cpaBHEHUs «KO(EHHOBBIX KpUBBIX» [8]. Ko-
JIMYECTBO KUBOTHBIX, UX BO3PACTHBIC XapaK-
TEePHUCTHUKH, KUBasi Macca, YCIOBHS KOpMIIe-
HUS U COJIEpKaHUs ObUTN SKBUBAJICHTHEI [8].

C nenpio MOAENIHMPOBAHUS TOKCHYECKOTO
TermaTuTa TIOJOIBITHRIM JKHBOTHBIM —€Ke-
JTHEBHO B TEUEHHUE 5 JIHEW BHYTPHIKEIYT0Y-
HO BBOJWICA 35%-blli MAacIsHBI PacTBOP
terpaxiopmerada (CCly) B mo3umpoBke 1,5
wir/kr [9]. Tlo 3aBepiieHHI0 HHAYIMPOBAHUS
TOKCHYECKHH TeMaTHT ObIT MMOATBEPKAEH Ha
OCHOBaHHMH KIMHHUKO-OMOXUMHUYECKUX TIPH-
3HakoB[10]. WccnenoBanus OBLIH TIPOBEIC-
HBI B COOTBETCTBHH NMpHHIHTIAMH EBpormeii-
CKOW KOHBEHIIMHM O 3aIlIUTe IT03BOHOYHBIX
JKUBOTHBIX, HCIIOJIB3YEMBIX ISl JKCIEepH-
MEHTOB U JAPYT'HX Hay4HbIX lieJIed, IpaBuia-
MU HaJUIeXallel 1abopaTopHOi U KIMHUYE-
ckoif (GLP u GCP) mpaktuku, a Taxxke Tpe-
6oBanmsam Jupextussr 2010/63/EU  Espo-
MEHCKOro mapjamMeHTa U coBeTa EBponeil-
ckoro Coro3a ot 22 centsiops 2010 rona mo
OXpaHe >KMBOTHBIX, MCIIOJb3YEMbIX B Hayd-
HeIX nemsx [11,12]. [uzaiiH uccnenoBaHus
o100peH komuccueit mo 6morTKke OPI'BOY
BO «Cankr-IlerepOyprekuii rocyapcTBeH-
HbI YHHUBEPCUTET BETEPUHAPHOM MEIULIM-
HBD (IpoToko Ne5 ot 12.05.2023r).

CrycTst CyTKH TIOCIIe 3aBEpIICHUS MOJIe-
JMPOBAHMSI TOKCHUYECKOTO TeraTHTa y MOA-
OTIBITHBIX KUBOTHBIX ONPEICISUINCH YPOBHU
KoenHa B CHIBOPOTKE KPOBH B IOJHOM CO-
OTBETCTBUM C IPEIBIAYILEH Cepuel OIbITa
[8].

MaTeMaTHKO-CTaTUCTHYECKYI0 00paboT-
Ky TOJYYCHHBIX TAHHBIX TPOBOIMIN C ¥IC-
noas3oBanueM 1nporpammbl  STATISTICA
6.1. PaccuutbiBanm cpeqHio0 apudmernde-
ckyto (M) u ee cpenHioro omuoOKy (m), pac-
9eT JOCTOBEPHOCTH Pa3HUIBI (p) MO KpHUTE-
puto CTbIOJIeHTa HE HPOBOIMJIICS B CBSI3U C
MTONCKOBBIM XapaKTepPOM HCCIICIOBAHUSI U
OTCYTCTBHEM Tpymi cpaBHeHHA [13].

PE3YJIbTATBI / RESULTS

B pesynbraTe skcnepuMeHTa MaTONOTHU-
YEeCKHUX pEeaKIMii Ha BBEJCHUE Tperapara co
CTOPOHBI  CEPJCUYHO-COCYIUCTON  CHCTEMBI
OTMEYEHO He OBLIO0, TOKCHYECKOe NeiiCTBHe
mpernapara He MPOSBILIIOCE. YPOBEHB Kode-
WHA B IJIa3M€ KPOBH IPE/ICTABIICHBI B TA0IH-
ue 1.
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Taoauna 1

YpoBens kodenna B mjiazmMe KpoBH (B MKI) NOcJe BBeJleHHe IK30r¢eHHOr0 KoenHa
Y HOJONBITHBIX KPbIC ¢ HHAYIHPOBAHHBIM TOKCHYECKHM renaTuTom (n=6)

BBonumasi 103upoBKa
npenapara (B nepecue- 50 mr/kr 100 mr/xr 150 mr/kr
Te HA YHCThIH KoenH
T nocne BBeneHus /
1OJI KUBOTHBIX g ? d ? g ?
30 mun 243+0,6 | 23,4+0,2 | 68,3£3,2 | 67,9+4,7 | 114,5+8,4 112,3+£7,1
1 yac 21,2+0,3 22,1%0,5 | 72,1£2,8 | 70,4+£3,2 | 118,3£7,2 116,1£5,2
2 yaca 22,8+0,4 | 22,4+0,6 | 82,6+4,1 81,243,4 | 107,948,1 108,4+6,3
4 yaca 21,3+0,5 21,7%0,1 | 81,4%3,7 | 80,7+£5,1 108,2+9.4 107,4+4.,9
8 acos 19,7+0,3 20,3+0,7 | 80,3+4,2 | 80,2+4,3 | 107,7+8,3 107,2+6,5
12 yacoB 17,4+0,2 18,3+0,3 | 59,242,5 | 59,6+£5,2 | 105,2+6,7 106,3+4,1
25 90 175
K}
24 a5 165
23 A 155
80
22 145
\ 75
21 \\ 135
20 \\ 70 125
19 115
\\ 65
18 105
\ 60
17 95
55
16 85
15 T T T T T 1 50 75
P TR S S R TR S S ) NPT S S R
K 2 F P F I A L G & PP S
%Q@‘ N A X {b\)@@’&b "bgé\ N AT o & %Qé\ N AT W Q@@&}
50 mr/kr 100 mar/Kr 150 mr/kr

Puc. 1 — Yposenv kogheuna 6 nnazme kposu (6 mx2) y camyos (3) u camox (%) nodonvim-
HBIX KPBIC C UHOYYUPOBAHHBIM MOKCULECKUM 2eNamumom nocie nookoicHo2o egedenus 20%
pacmeopa kogeun-nampus benzoama 6 003e 50,100 u 150me/ke.
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HpOBe}IfI aHaJIU3 TIOJTYUYCHHBIX JaHHBIX,
MBI OOHApyXHWJIH OTCYTCTBHE KakKoi-THO0
B3aMMOCBSI3U MEXIy OuoTpanchopmarmen
Ko(enHa y caMIIOB U CaMOK.

YpoBHH KOo()eMHA B CHIBOPOTKE KpPOBH
MIOJIONBITHEIX KUBOTHBIX, B IIEJIOM, 3HAYH-
TEJILHO BBIIIE, YEM Y KUBOTHBIX 0€3 1aToJo-
T'MH, & BDEMEHHOHM MHTEpBaJ MOJHOM 2IMMU-
Halli¥ He BOMIEN B HWCCIEAyeMble BpEeMEH-
HbIe UHTEpBaHI [§].

st ycTaHOBIIEHUSI 3aKOHOMEpPHOCTEH B
NMAMUHAIAN KO(pEeWHa OBUIM TOCTPOCHBI
rpaduKy I3MEHEHUS ero ypoBHe# (puc. ).

[Ipn BBeOeHWMHM XMBOTHBIX IK30TCHHOTO
KodernHa B 103upoBKe 50 MI/KI' OTMeUaIich
ClIeAyIoIe 0COOCHHOCTH OHoTpaHcdopma-
uust  kodewHa: KpaTKoBpeMeHHas — (asa
HAYaJIbHOTO POCTa KOHILEHTPAIMH, BBIXO]] Ha
mIaTo (10 4 4acoB Mocie BBEACHUS), a 3aTEM
[JJAHOMEPHOE JIMHEHHoe cHukeHue. [lomy-
YEeHHbIE TAaHHBIE OTIMYAIOTCSI OT KOHIIEHTpa-
LUK y TeX K€ )KUBOTHBIX 0€3 MHIYIIMPOBAH-
HOW TenaTonaTHH JUINTEIbHBIM (OKOJIO 3
YacoB) IUIATO M HAYaJOM 3HAYMMOTO CHIKeE-
HUS YPOBHS TOJBKO CIycTs 12 yacoB mocie
BBEICHUSI, YTO CBSI3aHO CO CHIIKEHHEM OHO-
TparchopMupyomux (GEepMEHTOB  BCIE-
CTBHE alIbTEPAIIH TICUCHH.

[Tpn BBesEHMM XMBOTHBIM AIK30TCHHOTO
kopenHa B po3upoBke 100 MI/kr Hamu
HaOMIOaNCsT PE3KUH POCT KOHLEHTPALMH
cnycTs 2 yaca Tociie BBEACHHs ITIperaparta,
3aTsHKHOE TUIaTo (B T€UEHHE 6 4acoB) M 3Ha-
YUTENIbHOE CHMXKeHHe crycTs 12 wacos. [lo-
JIydeHHbIE JTaHHBIE OOBACHIIOTCS CHIDKCHU-
eM OwmorpanchopMupyOIUX (HEepPMEHTOB
BCJICZICTBUE JIBTEPALMH MIEUYCHU C MOCIIEIy-
IOLIMMH KOMITCHCATOPHBIMH PEAKIMSIMHU.

[Tpu BBeseHMM KodenHa B JI0O3MPOBKE
150 mr/kr (BepXHsisl rpaHMIia TepareBTHUe-
CKOM HIMPOTHI MPUMEHEHHUS TIperapaTa) BCIO
«KO(EHHOBYIO KPHUBYIO» MOYKHO OXapakTe-
pHU30BaTh, KaK IJIATO, TaK KaK B HCCIEIye-
MBbIC BPEMEHHBIE HHTEPBAJIBI HE OBUTH OTMe-
YEeHBI HU 3HAYMMBbIC MOABEMBI, HU 3HAUYNMBbIE
CHIDKCHUSI YPOBHS KOHLIEHTPALUH, YTO CBU-
JICTEJILCTBYET O TOM, 4YTO HCIIOJIb30BaHHE
JJAaHHOM JO3UPOBKU MPH HHAYLHPOBAHHOM
MOpaAXKCHUN TICYCHU HE KOMIICHCUPYETCA.
Taxoke ciegyeT OTMETHTh, YTO y KPBIC JaH-
HOW TPyNIIBI B XO/€ dKCHEpUMEHTa (prukcu-
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poBaJiCs TPEMOP KOHEUHOCTEU, SABJISIIOLIUNACS
OJTHUM M3 KJIMHUYECKHX MPU3HAKOB Havallb-
HBIX CTAQINH TOKCHYIECKOTO EHCTBUS KOeH-
Ha, YTO IO3BOJIIET CHENaTh BHIBOA O TOM,
YTO HCIOJIb30BAHUE JAHHOM KOHIEHTpPAIMN
HE MOXET OBITh IPU3HAHO KIMHUYECKH 3HA-
YUMBIM TIPH OCTPBIX MOPAKEHUSIX TEUECHH

BbBIBO/IbI / CONCLUSION

Ha ocHoBaHNM NPOBEIEHHBIX HCCIIEI0BA-
HUN IO ONpPENEICHUI0O U3MEHEHMsI YPOBHEU
KoenHa B CHIBOPOTKE KPOBH IPH MHAYIH-
POBaHHMM TOKCHYECKOTO T€MaTUTa PacTBOPOM
TETpaxJIOpMETaHa, Mbl MOKEM CJeJaTh Clie-
JIYIOIINE BBIBOJIBI:

OtcyTcTBHE KakOW-THMOO B3aWMOCBSI3H
MeXIy OmorpaHchopmanmeli SK30T€HHOTO
Ko(perHa y CaMIIOB M CaMOK.

YpoBHn Ko(enmHa B CBIBOPOTKE KPOBH
TIOZIONBITHBIX JKUBOTHBIX, B IIEJIOM, 3HAYH-
TEJILHO BBIIIE, YEM Y KMBOTHBIX 0€3 IaToJIo-
THH, @ BDEMEHHOM MHTEPBaJ MOJHOM INMHU-
HAaIlMM HE BOIIEN B MCCIETyEeMble BPEMEH-
HBIE HHTEPBAJIBI, IPEIBLTYIIIX OIMBITOB [8§].

JUISL TPYTII TIOCIIE BBEAEHHS K30TCHHOTO
KodenHa B 703upoBKe 50 MI/KT OTMEUYaNNCh:
KpaTKOBpeMeHHasi (haza HA4YaIbHOTO pOCTa
KOHILICHTPAIINH, BBIXOJI HA TIIATO (10 4 9acoB
mocje BBEJCHMA), a 3aTeM IJIaHOMEpPHOE
nuHelHHoe cHmkeHue. [Ipu BBeAeHUU KU-
BOTHBIM 9K30T€HHOTO KO(eHrHa B JI03UPOBKE
100 Mr/kr HaMu HAOIIOAAICS PE3KHHA POCT
KOHILICHTPAIIMK CITyCTsl 2 Jaca Iocje BBeze-
HUS TIpenapaTa, 3aTsHKHOE IUIaTo (B TeUCHUE
6 4acoB) 1 3HAYNTEILHOE CHMKEHHE CITyCTS
12 gacos. [Ipu BBenenun xodenHa B J103HU-
poBke 150 Mr/kr BClO «KO()EHMHOBYIO KpH-
BYI0» MOXKHO OXapaKTepu30BaTh, KaK IIATO,
TaK KaK B HCCIIe/lyeMble BPEMEHHbIC WHTEp-
BaJbl HE OBUIM OTMEUEHbl HHM 3HAYUMbIC
MOABEMBI, HU 3HAYMMBIC CHIDKCHUSI YPOBHS
KOHILICHTPAINHA, YTO CBHJIECTEIBCTBYET O TOM,
YTO WCIIOJIb30BAaHKE JJAHHOW JTIO3MPOBKH ITPH
WHIyIIUPOBAaHHOM TMOPAXECHUHM IICYCHU HE
KOMIIEHCUPYETCS.

ELIMINATION OF 1,3,7-
TRIMETHYL-XANTHINE IN LABOR-
ATORY ANIMALS WHEN INDUCING
TOXIC HEPATITIS.
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ABSTRACT

Liver pathologies have a significant im-
pact on caffeine clearance, which deserves
serious attention and research. In the case of
liver pathologies, the processes of caffeine
metabolism are significantly modified; how-
ever, according to the scientific literature,
the vector of such transformations for specif-
ic pathologies has not been determined. This
is due to the fact that hepatopathy reduces
the activity of enzymes responsible for caf-
feine metabolism. In some cases, an increase
in caffeine clearance may occur, which is
associated with a temporary compensatory
activation of certain enzymes that may be
involved in caffeine metabolism. Also, the
clearance of caffeine may be reduced due to
a decrease in the metabolic activity of the
liver, which will significantly slow down its
final excretion.

To determine changes in the clearance of
1,3,7-trimethylxanthine, the most appropri-
ate is to study its pharmacokinetic parame-
ters, in particular, to compare its concentra-
tion in the blood serum in the phases of ini-
tial growth, plateau and decline with further
construction of graphs - “caffeine curves”.

The purpose of the study was to deter-
mine changes in serum caffeine levels during
the induction of toxic hepatitis.

The studies were carried out in the vivari-
um of the Department of Pharmacology and
Toxicology of the Federal State Budgetary
Educational Institution of Higher Education
of St. Petersburg State University of Medi-
cine.

In order to simulate toxic hepatitis, ex-
perimental animals were intragastrically
injected with a 35% oil solution of carbon
tetrachloride (CCI4) daily for 5 days at a
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dosage of 1.5 ml/kg. Upon completion of
induction, toxic hepatitis was confirmed
based on clinical and biochemical signs.

A day after the completion of the model-
ing of toxic hepatitis, the levels of caffeine
in the blood serum were determined in the
experimental animals in full accordance
with the previous series of experiments.

As a result of the study, “caffeine”
curves were constructed, indicating in-
creased caffeine concentrations in serum,
increased elimination time, as well as an
extremely long plateau in the concentration
of caffeine in the blood serum during toxic
liver damage.
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OBMEH SHEPI'MU B OPTAHU3ME EPOMJIEPOB
ITPU BBEJIEHUU 9KCTPAKTA QUERCUS CORTEX U
XJIOPTETPAIIMKJIMHA B PALIMOH

Hyckaes I'.K. — 1-p. 6uoI. H., TJ1aB. Hay4. COTP. OT/eJIa KOPMJICHHUS CEIbCKOXO03sTii-
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PED®EPAT

KopMoBbie aHTHOMOTHKM MIMPOKO UCHOIB3YIOTCSA B PAlMOHE CEbCKOXO03SIICTBEH-
HOM NITHUIIBI B KAYECTBE CTUMYIIITOPOB POCTA, JJIS TIOACPKAHUS 3TOPOBBS H ITOBHI-
MIeHHS MPOAYKTUBHOCTH. OMHAKO WX MPUMEHEHHE HECeT HEKOTOPHIE PUCKHU, UTO
BE/IET K COKPAILICHUIO HCIIOIb30BaHNS aHTHOMOTHKOB B parrioHax. [loaromy monck
IBTEPHATHBBI, CIOCOOHOW MUHMMH3MPOBATh HETaTHBHBIN 3(dexT anTHOaKTepH-
ANBHBIX BEIICCTB, SBJSICTCS TJI0OATBHOW 3amaveid. BoibInoil MHTEpeC B pamMKax
TIOWCKa TPEJICTABISIOT PACTEHHs, coaepikame (GuToXxumuyeckue coequHeHus. OaHUM K3
Takux (PUTOOMOTHUKOB sIBIIsiCTCS Kopa ayda (Quercus cortex), ero HEKOTOPHIC KOMITOHCHTBI
BBICTYMAIOT areHTaMH aJbTEPHATHUBHBIX aHTHOAKTEPUAIIBHBIX CTpaTeruil (0JIOKUpOBaHHE CHT-
HanbHBIX cucteMbl Quorum Sensing (QS)). OgHako WccIeOBaHUS MO U3YyUCHHIO YPPEKTOB
Quercus cortex HeMHOTOUNCIICHHBI. IHTepECHBIM MPEICTABISACTCS N3yUeHHIE JOMOTHUTEITEHBIX
3¢ PeKTOB JaHHOTO PUTOOMOTHKA B COYECTAHWHU C APYTMMH OMOJIOTHYECKH aKTHBHBIMH BeIlle-
cTBaMu (IPOOMOTHKH, (PEpPMEHTHI M aHTHOMOTHKH B MaNbIX J103aX). VIcX0as U3 3TOTrO, 1IEJIbI0
JIAaHHOHM paboThI CTana OLEHKA BJIMSHHUS SKCTpakTa Quercus cortex ¥ KOpMOBOTO aHTHOMOTHKA
Buosut 200 Ha ocHOBe 20% XJIOPTETPAIMKINHA HA OOMEH DHEPIUU Y IBIUIAT-OPOMICPOB.
HccnenoBanue ObLIO POBEICHO C UCIIOJIB30BAHMEM OOLICTIPUHSITHIX METOAMK aHaIn3a 0OMEH-
HBIX TPOLIECCOB B OpraHU3Me NTHUIIbl. BbUT IpOM3Be/ieH pacueT YMCTOi U OOMEHHON YHEPrHid,
SHEPrONPOTEHHOBOTO OTHOIICHHS, KOX(PPHUINEHTA TPOTYKTUBHOTO HCIIONB30BaHUS OOMEHHON
SHEpruH, BAIOBON »HEpruu. [lomydeHHBIe pe3yIbTaThl TIO3BONIAIOT CACTATh BHIBO, YTO BKITIO-
yeHue skcTpakTa Quercus cortex B go3upoBke 0,2 MII/KT Kak caMOCTOSITENIbHO, TaK M B COYETa-
nuu ¢ bruosur 200 B no3upoBke 0,63 /KT *.M./CyT CIIOCOOCTBOBAJIO YMEHBIIICHUIO KOJINIECTBA
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MOTEPh SHEPTUH C 3KCKpeMeHTaMu Ha ¢one pocta KITM OO u mokaszaresist COOTBETCTBHS, O
YeM CBUCTEIIBCTBYET ONTUMAIbHOE MOTPEOICHNE SHEPTHH B XOJI€ MPoIecca CHHTEe3a TKaHeH B

opranusMme ntusl [ u I rpymnm.

BBEJEHHUE/ INTRODUCTION

KopMmoBbIe aHTHOMOTHKHM HIMPOKO WC-
MOJIB3YIOTCS B PAllMOHE CEIbCKOX03HCTBEH-
HOW NTHIBI B KayecTBE CTUMYJSTOPOB PO-
CTa, a TaKXKe ISl MOJJIePKAHUSI 30POBBS U
MOBBIIIEHUST TPOIYKTOBBIX KadecTB [1,2].
OnHako WX NPUMEHEHHE HECET HEKOTOphIE
PHCKH CBSI3aHHBIE C Pa3BUTHUEM YCTOIUMBO-
cTi OakTepuil K MCIOJIBb3yeMbIM Iperapa-
TaM, K CHIDKEHHIO HMMYHOJIOTHYECKOH peak-
TUBHOCTH OpPraHU3Ma M HPUCYTCTBUS ATHUX
COCIMHEHNH B MPOJYKTaX >KUBOTHOTO IIPO-
HCXOXK/ICHHS, & TAKIKE BO3MOIKHA BEPTHUKAIIb-
Hasl ¥ TOPU30HTANIbHAA TIepeiadya NHPEKIUH,
YTO MOXKET HOBJIUATH HA 3/I0POBLE UEIOBEKA
[1,3]. B cBs3u ¢ atuMu sddexTamu npumMe-
HEHHE aHTHOMOTHKOB PE3KO COKPATWIIOCH M
B HEKOTOPBIX CIIydasix OHO OBUIO 3arperieHo
IIPY TIPUTOTOBJICHUH KOPMOB IS )KUBOTHO-
Boactea (WHO, 2014) [1,4].

Tem He MeHee, OTKa3 OT aHTUOMOTHKOB
CHIDKaeT YPPEKTHBHOCTh KOPMIICHHS B IITH-
LIEBOACTBE, OJHUM M3 OCHOBHBIX IIOCIE-
CTBHH SBJISICTCS 3HAYUTEIBHBIA pocT 3a0071e-
BaeMOCTH |, KaK CJIC/ICTBHE, SKOHOMUYECKHE
3arpatsl [1,5,6].

[TosTOMy TMOHMCK anbTepHATHBHOW 3ame-
HBbI, CIOCOOHOM MHUHUMH3UPOBATHL HETaTUB-
HbIH 3 dexT anTHOaKTepHaTbHBIX BEIIECTB,
HO TIpH 3TOM 00JajgaTh UX CBOWCTBAMH JUIS
JIeYeHUs] U TPOQHUIAKTHKN 3a00JIeBaHUH, H
Hapsily C ATUM, TIOJIOKHUTEIBHO BIMATH Ha
MIPOYKTUBHBIE Ka4yeCTBA MTHIBI SIBISCTCS
riobanbHOM 3amaveil. bosplioit mHTEepec B
KOHTEKCTE JIaHHOTO TOUCKA MPEACTABISIOT
pacteHusi, cojiepkaiiue (HUTOXUMUYECKUE
COCIMHEHHS, KOTOPbIE COOTBETCTBYIOT JIaH-
HBIM KpuTepusM [7, 8, 9]. OgHuM U3 TaKkux
(UTOOHOTHKOB ABISETCA Kopa Jy0a
(Quercus cortex), coaepxamas KOMIUICKC
pa3MYHBIX OMOJIOTHYECKH AKTHUBHBIX Be-
LIECTB, MPHYEM JUIsl HEKOTOPHIX KOMITOHEH-
TOB TIOTYEPKUBACTCS MMOTECHINAIILHASL POJIb B
Ka4eCTBC arcHTOB aJbTCPHATHBHBIX aHTH-
OaKkTepUallbHBIX CTPATErHid, KOTOPBIE OCHO-
BaHBI HA UX CIOCOOHOCTH OJOKHPOBATH CHT-
HanpHBIe cucTeMbl Quorum Sensing (QS) u
MHrUOMpOBaTh  OOpa3oBaHHE OWOIUICHOK
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maToreHHsIx Oakrepwuii [10, 11, 12].

OpHako WCCIeNOBaHMSA MO HW3YYEHHUIO
s dexroB Quercus cortex HEMHOTOUYHCIICH-
HEI [13, 14], B CBSA3M ¢ ATHM JaHHOE HAIPaB-
JICHHE TIPEICTABISACTCS IEPCICKTUBHBIM B
KOPMJICHAU CEIIbCKOXO3SICTBEHHON MTHIIBI,
MO3BOJISIST UCTIONB30BaTh KOpy Ay0a B Kade-
CTBE KOpMOBOU no0aBku. He meHee uHTe-
PECHBIM TIPEACTABISACTCA W3ydYeHHE IOMON-
HUTETBHBIX dPPEKTOB JaHHOTO (HUTOOHOTH-
Ka B COYCTAHWH C JPYTUMHU OHOIOTHICCKU
AKTUBHBIMH BEIIECTBAMH, CPEIN KOTOPBIX
MOJKHO BBIJICIATH (PEPMEHTHI, TPOOHOTHKH U
aHTHOMOTHUKH (B MaJbIX no3ax) [15, 16, 17].

Wcxons w3  BBIINIECKA3aHHOTO, IIEIBIO
UCCIIEIOBAHMS CTaJ0 M3Yy4YEeHHE BIMSIHUA
sKcTpakTa Quercus corteX W KOPMOBOTO aH-
THOMOTHKAa Ha ocHOBe 20% XJIOpTETpaIMK-
JMHA Ha OOMEH SHEPTUH B OpraHu3Me Opoii-

JIepoB.
MATEPUAJIBI U  METO/JbI /
MATERIALS AND METHOD

PaGora Obuta BBITIOJIHEHA B COOTBET-
CTBHHU C IpOTOKONamMu JKEHEBCKOW KOHBEH-
MM ¥ TPUHIUIAMH HaJuiexaiieil jadopa-
TopHOW mpakTuKK (HaruoHanpHBIA CcTaH-
napt Poccuiickori ®enepanun [OCT P
53434-2009). CormacHo mpaBmwiam Kommure-
ta no stuke xkuBoTHeix PHL[ BCT PAH
OBUTH BBITIOJIHEHBI BCE MPOLIEAYPHI HAl KH-
BOTHBIMH.

OOBEKT  HCCIe0BaHMS.
6poiineps! (kpocc Apbop Aiikpec).

Hcnonp3yemple  BemiecTBa.  DKCTPakKT
Kopel ayb6a (Quercus cortex) W KOPMOBOHU
AHTHOMOTHUK bBHOBHT  (XJIOPTETPAIIUKINH
20%) (Tabm. 1).

Cxema skcniepuMenTa. B ycinoBusix BuBa-
pus u LUKIT ®HI[ BCT PAH (Openoypr,
Poccust) ObuT mpoBeaeH dKcepuMeHT. Cxe-
Ma OKCIICPUMEHTAJIBHOT'O HUCCIICA0OBAHUS
npejcTaBieHa B Tadnuue 2.

CocraB pammona (%): mmennma — 48;
SYMEHb — 2,7; KyKypy3a — 7,0; COEBBII MIpOT
(46% CP) — 25,5; MOICOTHEYHBIH MIPOT
(38% CP) — 7,4; moncomHegHoe Macio — 5,1;
Jqukanbiuiipocdar — 1,7; Men kopmMoBol —
1,0; m3Bectusxk — 0,6; comr — 0,4; DL-

Hprmusita-
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Tao6auma Ne 1

O01mas XxapaKTepuCTHKAa KOPMOBOI0 AHTHOMOTHKA

Hazpanue Komnonent Konugectro IIponsBonuTens
XJIOPTETPAIUKITUH, T/KT 200
Buosur-200 BUTAMUH By MI/KT 20 Cub6uodapm, Poccus
Taoauna 2
CxemMa IKCIepHMEHTAIbHOTO HCCIIe0BAHUS
T'pymma KonmuectBo Opoiinepos B Paruon miTaHns
rpyIIe, Toj
KonTtponsnas 30 (0)
I 30 OP + skerpaxt Quercus cor-
tex (0,2 MII/KT KOpMa)
OP + buout 200 — 20%
11 30 xnoprerpanukind (0,63 r/kr
K.M./CYT)
OP + skerpaxt Quercus cor-
I 30 tex (0,2 ma/xr kopma) + bro-
ButT 200 — 20% xmnoprerpa-
1KJnH (0,63 T/KT K.M./CYT)

Ipumeuanue: OP — ocnosHoU payuon

metroHuH — 0,19; L-JIusun — 0,36; Oukap-
OoHaT  HaTpus 0,12; BUTaMHHHO-
MUHepaJbHBINA npeMukc — 2,1 (7-28 nH. BO3-
pact, ¢ TOClenyoueld KOPPEeKTHPOBKOW
cocTaBa paIyoHa).

MUKpOKINMAT B TOMEMICHHH COOTBET-
CTBOBaJl PEKOMCHIANWSAM U TPeOOBaHUAM
BHUTUIT (2010). Kopmiienne u moeHue
MTHIIBI OCYIIECTBISLIOCH TPYIIIOBBIM CIIOCO-
0OM B COOTBETCTBHH C PEKOMCHIAIMSIMU
BHUTHIIL. Ilepuon »sKcnepUMEHTaIbHOTO
uccnenoBanus cocraBui 42 mus. Mccaeno-
BaHHUE MTPOBEACHO B TPEX MOBTOPHOCTSIX.

OOMeH »Hepruu. YpOBHHU COJACpIKaHUS
gucrtoir (UOmon) m oOMeHHOH »Heprui
(OBmnom) ObUTH paccUUTAHBI, YIUTHIBAS JaH-
HBIC €KCCYTOUYHOTO B3BCIIMBAHUS NTHII, U
pexomennaumii BHUTHUIT (2004), no ¢op-
myte (1):

YDmox = 347 x MO0,75, ODnox = 1,22 x
UD nmox (1)

[Ipu paccMOTpPEeHHH COOTBETCTBHS MEXK-
Iy TBYMsSI KPUTCPUSIMU: yYCIOBUS KOPMIICHHS

U NOTPEeOHOCTH OpraHu3Ma B MeTaboJuTax
HCIIOJIb30BAJIACh 3aBUCHMOCTb, MPEII0KEH-
nast K.L. Blazter [18], mo xoropoii (2):

KIIN O3 =Kx KO3 (2)

YpoBeHb COOTBETCTBUS 00MeHOB
(ITacCTUYEeCKOT0 W JHEPTeTHYECKOTr0) OBLI
paccunMTaH C WCIIOJIb30BAaHWEM  BEIMYHMHBI
sHepromporenHoBoro otHoureHus (OI10)
[197Q3):

OI1O = coaepkaHne 0OMEHHOW YHEPrUU
B | Kr KOpMa, KKaJjl / IPOIICHTHOE

coziep)kaHue mpoTenHa B paruone  (3)

Yposens Banooii sueprun (B3) onpene-
nsuies o popmyse [20 | (4):

BD

23,95*CI1+39,77*CXK+20,05*CK+17,46*C
BE5B “)

Oo6meHHast sHeprus — o Gopmyie (5):

00=17,84*I1I1+39,78*I10K+17,71*
(TIK+IIBE3B) (5)

Cratuctudecknii anamms. lloxydeHHble
JaHHBIC 00padaTHIBANCH C UCTIOIH30BaHUEM
nporpammbl  «Statistica 10.0» («Stat Soft
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Inc.», CIA).

PE3YJIbTATbBI / RESULTS

BaxxHOl XapaKTepHCTHKON OOMEHHBIX
IIPOIIECCOB, KOTOPBIE MPOTEKAIOT B OPTaHM3-
Me JKMBOTHBIX, SBJSIETCSI YPOBEHb d(deK-
TUBHOCTH NTOTPEOJICHHUsI OOMEHHOW SHEpPTHU.
[TokazaTenu mporiecca CHHTE3a MPOAYKIIUH
u ero 3¢ (HEeKTUBHOCTh OBUIA IOJBUKHBIMH
XapaKTEePUCTUKAMH, O YEM CBHJCTENIBCTBY-
0T TIOJTy"IE€HHbIE PE3YJIbTATHI.

I u III rpynmel XxapakTepu30BaluCh YBe-
JIMYCHNEM TT0Ka3aTellsl YACTOH SHEPTUH Mpo-
nyki Ha 2,91 u 1,14 % (p<0,05) (puc.
1 B), mpu pocre KIIM O3 (puc. 1B), npu
sToM Bo Il rpymme 3TOT moka3aTenb ObLT Ha
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B xone uccrnegoBanus mporecca TpaHC-
(bopmManuy SHepruM KopMa B OpraHu3M MTH-
bl yCTaHOBJICHO Hakorienue 11,9 MJDx/
roJl YACTOW PHEPruM B OopraHusme nruusl |

2,71% H1KE, OTHOCUTEIHLHO KOHTPOJIS.
DKcTpakT Quercus cortex Kak caMoCTOsI-
TEJIbHO, TaK U B COYETAHHH C KOPMOBBIM
anTHONOTHKOM brosut 200 Bmmsix Ha pocT
ko3(¢punmenrta coorserctsus, npu IO Bo
Bcex rpymmax He Boimre 0,21 (puc. 11).
OTMeueHO yBeNnYeHHEe ypPOBHS IHTaHUS
Ha 10,8 (p<0,05) u 5,39 % B | u III rpynmax,
IIPU CHI)KEHUHU JaHHOTO TOKasartens Ha 1,8
% Bo II rpymme, OTHOCUTENIHBHO KOHTPOJIS
(puc. 1B). B I u III rpynmax Habmomanock
noBeIieHue KoHmeHTpanun OO (Ha 0.4 u
0,2 M/Ix/kr CB) (puc. 1), Ha ¢one pocra

IIoKas3aTeJisi COOTBETCTBHUA.
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Puc. 1 — Ocobennocmu mexrcymounoco

obMeHa 6 opeanuzme OpolLIepos

TPYIIBl 32 MEPUOJ] DKCIEPUMEHTATHLHOTO
uccnepoBanus (puc. 2A), MPOIEHT OT YPOB-
Hs BD 6b11 28,0 % (puc. 2b).
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§ Banopas YHePruA KopMa

& OOMeHHaA YHePrus

M]Ix/ron

M YncTas SHePrus
npHPOCTa

Kontpoas I I

A

T'pynnst

H[JoTepH >Hepruu ¢
TIOMETOM

® [ToTepH 3HepruH ¢
TEIUIONPOAYKIHEH

% oTBD

W UncTas SHeprus

IpHPOCTa

i

Kontpoas I 11

T'pynnst

Puc. 2 — bananc snepeuu 6 opearnusme 6poiiepos 3a sxcnepumenm. A) Banosas suepeus
Kopma; 0OmMeHHas 3Hepeus, yucmas suepeus npupocma, M/oc/zon. B) [lomepu suepeuu ¢
HOMEmOoM, NOMePU IHEPeUlL ¢ MeNnIonpoOyKyuel, uucmas suepaus npupocma, % om BD.

HawnbGonee HU3KHI YPOBEHBb OCTYTIIICHUS
BD nabmonancs B opranmsme nrur 1l rpyn-
el (55,79%), uto Ha 14,1 MJ[x/ron MeHb-
e, 4eM B KOHTpOJIe, Ha ()OHE BBICOKOTO
noctymwienus BO B I rpynme (72,91%), uto
Ha 3,0 MJDx/romn GOJbIIE OTHOCHUTEIHLHO
KOHTpOJISl. YCTaHOBJIEHO, YTO TIOTEpPU 00-
MEHHOW 3HEPrHM C 3KCKPEMEHTAaMH CHH3H-
much Ha 1,1 % B I rpymnme, npu pocte 1aHHO-
ro nokasarens Ha 1,3 % y nrunst Bo 11 rpyn-
TIe TIPU CPAaBHEHUH C OCOOSIMU KOHTPOJIbHOM
rpymnel. OT™MedeHo yBenuueHue Ha 8,80 %
(p<0,05) uucroit suepruu mpupocta (% oT
BD) B I rpymnme, OTHOCUTENBHO KOHTPOJIS.

AHanmm3upyst pe3ynbTaThl IMOKazaTeleh
TIPOIIECCOB TpaHC(HOPMAIIH SHEPTUN U TIPO-
TEMHa KOpMa B OpraHm3M OpoiiepoB ycra-
HOBJICHO YBEJHMYCHHUE COJCP)KAHMS IPOTEH-
Ha B | rpynme (p<0,05). Conepsxanue npote-
nHa B | rpynme cocrasuiio 367,1 r/roin, a Bo
IT u III rpynmax — wa 10,87 u 8,09 % meHs-
me. OTIMYME OT KOHTPOJISI B COJCPIKAHUU
sHepruu B I, II m III rpynmax cocraBuiio
5,81; 2,61 u 1,57 %. VI3menenue B comeprxa-
Hum Oenka v sHepruu y ntuis! [ u I rpymmn
OTPa3WJIOCh Ha TIOKa3aTelsiX KOHBEPCHU
nporenHa u sHepruu. [lokasaresnb KOHBEp-
cuM mporerHa Obl1 Oosbire Ha 18,9 % y
OpoitiepoB | Trpymnmbl OTHOCHUTENBHO KOH-
TPOJIS.

BbIBO/JbI / CONCLUSION

[Tpn ananuse MEXyTO4HOTO OOMeHa Obl-
JIO YCTaHOBJICHO, YTO NPUMEHEHUE DKCTPaK-
Ta Quercus cortex, Kak CaMOCTOSITEIIBHO, TaK
U B COYETAHHH C KOPMOBBIM aHTHOMOTHKOM
Buosut 200 B pannoHe BEAET K POCTy YH-
cTolt sHeprum npoaykuux Ha 2,91 u 1,14 %
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(p=0,05), mpu pocre KIIM O3, uto mmeer
CBSI3b C YBEJIMUEHHEM IOKa3aTelsI COOTBET-
crBus. KommdecTBo sHepruu, Kotopas Io-
crymia B opraHm3Mm OpoiiepoB [ m Il
TpyMI, IIUIa Ha TPOLECC TeMI000pa3oBaHus
IPU YMEHBIIEHUH PAacXOAa dHEPruu Ha Io-
TEepU C SKCKpeMeHTamH. [Ipu ymeHbIIeHHH
KOJIMYeCTBa IOTEPh JIHEPTUU C IIOMETOM,
npu pocre KIIM O3, a taxxke mokazarens
COOTBETCTBHUSI IIPOMCXOAUT ONTHUMAIBHOE
MOTpeOIeHUE SHEPTHHU VIS TIPOIIecca CHHTE-
32 TKaHEdl B TpymNIax, KOTOpHIE IOIydain
9KCTpakT Quercus cortex Kak caMOCTOSATEINb-
HO, TaK U B COYETAaHUU C KOPMOBBIM aHTH-
ouotnkom buosur 200. YcraHOBIEHHBIN
(akT SBISIETCS CBUETEIBCTBOM TOTO, YTO
Habop moTpeOHOCTE M METa0OIUTOB NTHIIBI
HaxXoJATCS B PaBHOBECHH JAPYT C APYIOM,
OpPH DHEPronpoTEMHOBOM OTHOILIEHHU BO
BCeX Ipymnmax He Bblile BennuuHsl 0,21.
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GANISM OF BROILERS WHEN IN-
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ABSTRACT

Feed antibiotics are widely used in the
diet of poultry as growth stimulants, to main-
tain health and increase productivity. How-
ever, their use carries some risks, which
leads to a reduction in the use of antibiotics
in diets. Therefore, the search for an alterna-
tive that can minimize the negative effect of
antibacterial substances is a global task.
Plants containing phytochemical compounds
are of great interest in the search. One of
such phytobiotics is oak bark (Quercus cor-
tex), some of its components act as agents of
alternative antibacterial strategies (blocking
of the Quorum Sensing signaling system
(QS)). However, studies on the effects of
Quercus cortex are few. It is interesting to
study the additional effects of this phytobi-
otic in combination with other biologically
active substances (probiotics, enzymes and
antibiotics in small doses). Based on this, the
purpose of this work was to evaluate the
effect of Quercus cortex extract and Biovit
200 feed antibiotic based on 20% chlortetra-
cycline on energy metabolism in broiler
chickens.

The study was conducted using generally
accepted methods of analyzing metabolic
processes in the body of a bird. The calcula-
tion of net and exchange energies, energy
protein ratio, coefficient of productive use of
exchange energy, gross energy was made.

The results obtained allow us to conclude
that the inclusion of Quercus cortex extract
at a dosage of 0,2 ml/kg both independently
and in combination with Biovit 200 at a dos-
age of 0,63 g/kg w.m./ day contributed to a
reduction in the amount of energy loss with
excrement with an increase in the KPI of OE
and the compliance indicator, which shows a
more rational use of energy for the process
of tissue synthesis in the body of birds of I
and III groups.
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PE®EPAT

C yBenmyeHHueM MOTPEeOHUTENLCKOT0 CIIpoca Ha PhIOO-
MIPOJIYKTHI BO3POCIIO KOJIWYECTBO MPEANPUITHH, NIpe/i-
JIararolux Ha PhIHKE CBOIO IMPOMYKIHIO, YTO MPUBEIIO
K CHIDKGHHMIO KayecTBa ATHUX TOBapoB. [leyeHb Tpecku
SBIISIETCSI JOPOTOCTOSIIIUM CBIPHEM [UISl TIPOM3BOJICTBA
KOHCEpPBOB. IlT061,1 CHHM3WTH 3aTPaThl HAa TIPOU3BOJICTBO MPOIYKIIUH, IPON3BOIUTENN 3aMEHSIOT
MIEYCHb TPECKM HA MOJIOKH JIOCOCEBBIX PBIO, B YACTHOCTH TOPOYIIH, YTO SIBISETCS BHJIOBOM
¢danscupukannei. s BosiBnenus danscudukanmy B 1a00paTOpHOI NPAKTHKE MCHONB3YIOT-
Csl COBPEMEHHBIE METO/Ibl MCCIIeIOBaHMS PHIOBI M pBIOHOM MpoayKiuHy. [IpenmyiecTBo 3TOro
METOo/Ia 3aKJF0YaeTcsl B TOM, YTO OH SIBJISIETCS HauOosee CIenU(pUYHBIM U YyBCTBUTEIHHBIM
JUISL I/I)ICHTI/I(bI/IKaI_H/II/I BI/I]IOBOf/'I MMPUHAJJICKHOCTU ChIPLEBOI'0 COCTaBa MPOAYKIHWU U T'OTOBOI'O
npoaykra, Tak kak mosekyina JIHK mox Bo3neiicTBueM (DU3MUECKHX WM XUMHUYECKUX Iapa-
METPOB HE YTPAUYMBAET CIIOCOOHOCTH BBIOIHATH HHPOPMATHBHYIO (DYHKIIMIO, YTO XapaKTEpH-
3yeT ee Kak Hanboee CTadMIbHYIO CTPYKTYPY JTI000T0 JKHBOTHOTO OpraHn3Ma. MccnemoBanus
OCYIIECTBIISIIIA B YCIIOBHSX OT/IENIa MOJIEKYJISIPHBIX MccnenoBanuii CeBepo-3amnaqHoro ¢uina-
ma ®I'bY BHMU3XK. Marepuanom nccnenoBanus ctaad 12 oOpa3inoB pHIOHBIX KOHCEPBOB
CTEPUJIM30BaHHBIX M3 TIEYCHU TPECKHU aTJIaHTHUecKod. Ha mepBoM srame ocymiecTBIIsuIN Mpo-
0OIO/ArOTOBKY ITyTEM FOMOT€HH3aIMK 00pa3loB B CTYITKH, 3aTEM OTOMpaJIH 1Mo § Mpoo KaxJ10-
ro obpasua, npoBoauin skcrparupoBanne JTHK npu nmomomm nHabopa «I'MO-Cop6-b». Ha
CJICIYIOMIEM dTare UCIob3ys amiutudurarop «Rotor-Gene 6000» craBuiyd MOJMMEPa3HYIO
LIETTHYIO PEAKINIO, ¢ TOMOIIbI0 HabopoB aist BesiBiieHns: JJHK poIO Tpeckn, nukimy, MUHTas 1
JHK pri6 cemeiicTBa 10cocéBRIX U AuddepeHnnanuy BUI0B: TOpOyIIH, KeTH U HEpKH. B pe-
3yJIbTaTe MPOBEICHHBIX WCCIIEIOBAHUN YCTAHOBWIIM, YTO B OJHOM OOpaslie 3asBJICHHAsI B CO-
CTaBe Ie4YeHb TPECKH He 0OHapy»XeHa, TaK Kak BO BCEX Mpodax m3 3Toro obpasia He oOHapy-
JKCHO COJICPIKaHKE PBIO CeMeiCTBA TPECKOBBIX, a yeraHoBIeHO Hamnuue JIHK ropOymu. [Tomy-
YEHHBIE PE3YJIbTAaThl CBHJICTEILCTBYIOT O BUIOBOH (hanbcrduKkanum KOHCEPBOB MEYEHU TPEC-
KH.
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BBEJEHHE/ INTRODUCTION

ATiaHTHYECKasl TPecKa BXOAUT B IISITEp-
Ky CaMBIX TOTpeOsieMbIX BUIoB peid B Poc-
CHH, KPOME TOTO, €€ HCHONB3YIOT B PbIOO-
npepepadaThIBAIONIEH MPOMBIIUICHHOCTH C
LIEJIBIO TIPON3BO/ICTBA PHIOHBIX POJYKTOB, B
TOM 4YMCJIE KOHCEPBOB U3 €€ IIEYEHU. YIO-
TpeOJieHNne 3TUX BU/IOB KOHCEPBOB PEKOMEH-
JIOBAHO PETYJISIPHO BBHUJYy BBICOKOW IHTa-
TEJIbHOM LIEHHOCTH 3TOr0 TPOAYKTa, 00y-
CIIOBJICHHOW  COJIep)KaHHEM  HYTPHEHTOB,
TAaKUX KaK ITOJHOIICHHBIE OCJIKM W JKHPBI,
MHKPO W MaKpOdJIEMEHTbI, HEO0OXOIUMBIX
JUISL HOPMAJIBHOTO (DH3HOJIOTMYECKOTO CO-
cTosHUA opraHu3Ma yenoseka [1, 2]. C yge-
JMYEHNEM MOTPEOUTENHCKOTO CHpoca Ha
PBIOOTIPOAYKTHI BO3POCIIO KOJIMYECTBO MPE-
TIPUSATHN, NpeIJarafoliX Ha pPHIHKE CBOIO
TIPOLYKINIO, YTO TPHUBEIO K CHIKEHHIO Ka-
YecTBa ATUX TOBApOB. ITO 00YCIOBICHO
TEM, YTO IPOM3BOAUTENH B MOTOHE 3a PH-
ObUTBIO  WCIIONb3YeT HH3KOKAaYeCTBEHHOE
CBIPbE, @ MOPOH TPOCTO (adbcuPUIUpPyeET
MPOLYKT ITyT€M MOIMEHBI IEUCHH TPECKU
MOJIOKAMH PBIO WJIM TAIITETOM U3 PBIO [3,
4]. Takyto QambcuuKannuio 0YCHb CIOKHO
YCTQHOBUTH OPTAaHOJICNTHYECKUMU METO/la-
MU, TIOTOMY YTO I10CJI€ TIPUMEHEHUSI TepPMH-
4eckod 00pabOTKH, MUINEBBIX J00aBOK H
ApyTroro BCnoMoraTejibHOTO ChIpbA XapaKTe-
PHUCTHKH IOTOBOTO TMPOJYKTa C MCIOJIb30Ba-
HHUEM IIEUYCHN TPECKH MM MOJIOK PBIO MMEET
cxozcTBo. Tak, BKyC M 3amax Takux MpOIyK-
TOB MPHUATHBIN, ClIeNU(UICCKUH, CBOIICTBEH-
HBIH JTaHHOMY BUJly PBIObI, O€3 TTOCTOPOHHE-
T0; IIBET — OT KPEMOBOTO JIO CEPOro.

B pamkax neifcTByroIero 3akoHOAATENb-
ctBa PO 3anpeniena snobdas panbcupukanms
MUIIEBBIX MPOAYKTOB, MMO3TOMY €€ BbIABIIC-
HHUE SIBJISICTCS OJHOW M3 MPHOPUTETHBIX 3a-
Jlad KOHTPOJIUPYIOUINX OPTaHOB, B TOM UHC-
Je B mpouecce nx peanmzanun. Pambenpu-
Kalysi HE TOJBKO BBOJHMT B 3a0IyXJICHHE
MOTPEOUTENsT POJyKTa, HO M MOXET CTaTh
MIPUYMHON BO3HMKHOBEHUS OTpaBIICHUIT Ye-
JoBeka u npouee. [IponsBoaurenu, peanusy-
toure (GanbCUGUIMPOBAHHYIO TPOAYKIIHIO,
HECYT OTBETCTBEHHOCTh B COOTBETCTBHH C
JCHCTBYIOIINMHI aJMIHUCTPATHBHBIM U yTO-
JIOBHBIM Kojgekcamu PO.

st BIsiBIeHUS (panbCcUUKAIMK TTHUIIE-
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BBIX TPOAYKTOB B JJA0OPATOPHYIO MPAKTHKY
BHCAPAIOTCA COBPEMCHHBLIE METOABI, IMO3BO-
Jsromye  Haubojiee TOYHO YCTaHOBUTH €e
Hainuue. OHUM U3 TaKUX METOIOB SIBIISCT-
Csl METOJ] MOJMMEPa3HOil LEMHOH peakuuH,
YCTaHOBJICHHBI B HOPMAaTUBHBIX JOKYMCH-
TaX ¥ MO3BOJISIOIIUK ONpenessiTh (aabcu-
(uKanumio, KaK ChIpbsl, TaK ¥ TOTOBOTO MPO-
naykra. [IpenmyInecTBo ero 3akitovaercs B
TOM, YTO JaHHBIA METOJ SIBIIIETCSA Hanboee
crielin(MYHBIM M YyBCTBHTEIIBHBIM, TaK Kak
monekyna JIHK mox Bo3neiicTBuem Qusmye-
CKHX HJIM XMMHYECKUX TTapaMeTpOB He yTpa-
YHBAeT CHOCOOHOCThH BBINONHATH WH(OpMa-
TUBHYIO (YHKIIMIO, YTO XapaKTEepU3yeT ee
Kak HauOosiee CTaOWIBHYIO CTPYKTYpY JIIO-
6oro kuBOTHOTrO opranusMa [5]. OgHuUM U3
BHUJIOB MOJUMEPA3HOW LIEMHOW peakiuu SB-
JseTCsl KOJIMYECTBEHHAs MOJIMMepasHasi [ell-
Has peaknus B peanbHoM Bpemenu (ITLIP-
PB), wucmome3yemass s OIHOBPEMEHHOM
aMIUTM(QUKAIME W M3MEPeHUsS KOJIMYEeCTBa
Mmosekynsl JIHK.

Lens wccnenoBaHus 3aKIl0Yanach B BbI-
SIBIICHMM BHIOBOH (habCU(PHUKAIIMN KOHCEp-
BOB II€YEHH TPECKH, MCIIOJB3YSl ITOJIUMEpa3-
HyIO LIETIHYIO PEaKIHI0 B PEAIbHOM BpeMe-
HH.

MATEPUAJIBI WU METOJAbI /
MATERIALS AND METHOD

HccnenoBannst OCYIIECTBISUIA B YCJIOBHSIX
OT/JEeNa MONEKYISIPHBIX HuccrenoBanuii CeBepo-
Zanaysoro ¢pumana GI'BY BHUU3K. Marepu-
aJIOM HCCIIeIoBaHuMs cTaim 12 00paslioB peIOHBIX
KOHCEPBOB CTEPIJIM30BAHHBIX M3 MEUCHH TPECKH
aTIaHTHYeckoi. Bce 00pasipl phIOHBIX KOHCep-
BOB OBITH 3aIIF(hPOBAHEI B COOTBETCTBHH C Pertre-
mnem Cosera EDK or 10.11.2017 Ne 80 «O6
yTBepKIeHNH [IpaBui opraHm3aimy NpoBeICHHS
71a00PaTOPHBIX HCCIEOBAHNH (MCTIBITAHHI) MU
OCYILECTBIICHMM ~ BETEPUHAPHOTO  KOHTPOJISI
(Ham3opa)». OOpasIbl TOMOTCHHU3UPOBAH B CTYTI-
Ke, 3aTeM OTOMPATH 110 8 PO OT KaXKI0ro 00opas-
1@ B kommdectse 100 M B MUKPOLICHTPU(DYKHBIE
nipobupku. DkcrparupoBanre JIHK mpoBomm,
ucronmssyst Habop « I MO-Cop6-b»  («Crmrom,
Poccust), B cocTaB KOTOPOTO BXOJWT LETHIITPHME-
TIJIAMMOHUSL OpOMUI - JIMBUPYIOIIMI pearcHt
nonHoro Jniereprenta. [1[P-PB mposommmu npu
TIOMOIIH amrumQuKaropa «Rotor-Gene
6000» (Qiagen, I'epmanust). [l niepbix 4 mpod
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KaKI0ro 00pasiia HCTIONB30BATN  TECT-CHCTEMY
1t BeistBiieHnst JIHK pbIO Tpecku, MUK 1 MUH-
Tas («Oprammk JJHK Tect», Poccms). B cocras
nmarHoro Habopa Bxomat: «IIL[P cmech Tpecka/
mmkma/MuHTa, [P Oydep, Tag-mommepasa,
OTpUIIATENBHBI KOHTPONIBHBIN obpazer; (OKO)
Ju11 KOHTposs 3tamna skcrpakivy JTHK, nomoxu-
TEMBHBIA M OTPUIATENBbHBIA KOHTpormm. JIjs
OCTaBIIMXCS TPOO HCIIONB30BAM  Habop  Jjist
unentudurampm JTHK peid cemeiictBa Jiococé-
BBIX U G pepeHIHaIi BAIOB: TOPOYIIH, KETHI
u HepkH («CrHTom», Poccrst), B KOTOPBIH BXOAUT
COOTBETCTBYIOLIAs] peakuuoHHas cMmech, JIHK-
momavepasa  (SynTaq T+), monmOXKUTEIBHBIH
(ITKO) u orpumarenbrbii (OKO) KOHTPOBHBIC
00pastpl.  J{Is MOCTAHOBKU PEAKITHH TIPH TIOMO-
um Habopa «Tpecka-Ilvkia-MuHTaidy ycTaHaB-
JIMBATM  CJIGAYIOIIME TIapaMeTpbl  IPOrPaMMbI
aMII(HUKAIA: TIepBIYHAs eHarypamst: 95°C
— 5 vun; 40 muxonoB: 95°C — 15 ¢; 61°C—20¢;
72°C — 20 c. Ilpu nocraHOBKE peakuyy Npu
nomor Habopa «I opOyra-Kera-Hepka» mpo-
rpamMMa aMITTH(UKAIN UMeNTa UHbIE TTapamMeTpbl:
nepsuuHas aenarypamys: 95°C — 5 wvum; 40
mkioB: 95°C — 15 ¢; 60°C — 40 c. Yuer pe-
3yJIBTATOB TIPOBE/ICHHBIX HCCIIEIOBAHUI TPOBO-
JWI B COOTBETCTBHM C YCTaHOBJICHHBIM IIPO-
TpaMMHBIM OOecTieueHHEM TIPHOOPOB 1 HHCTPYK-
LISIMH K HCTIONB3YEMbIM TECT-CUCTEMAM.

PE3YJIbTATBI / RESULTS

B pesynbrare nocranosku IIIP-PB ¢

uccieayeMbIMA 00pa3liaMu KOHCEPBOB Tie-
YEHU TPECKH MpPU IOMOIIM TECT-CUCTEMBI
«Tpecka-ITukma-MuHTall» yCTaHOBUIH, YTO
B omHOM H3 12 mcciuemyeMbix oOpas3moB OT-
cyrctBoBana IHK tpecku (tadm. 1).

W3 naHHBIX, TpeCTaBICHHBIX B Tabmmle 1,
ycTaHoBWIH, 4TO B 11 00pasiax KOHCEpBOB Iieye-
HU Tpecku oOHapyskeHo coneprkanve JJHK pbio
ceMelicTBa TPECKOBBIX TaK KaK BEJIMUHHA ITOPOro-
Boro I1mkia (Ct) obOpasioB mo kanamy ROX/
Orange mokasajia MEeHbIIFEe pe3yibTaTel, deM Ct
1 K+ mo ROX/Orange, kpome TOro ux 3Hadve-
Hs OpUTM MeHbIe 35. BermmumHa TOpOroBoro
mxota (Ct) aTHx ske 00pasmos 1o kanaty CyS/Red
TaKOKe TOKazala MeHbIINE pesylibTarhl, yem Ct
st K+ mo Cy5/Red, u ux 3HaueHust ObUTH MCHbB-
m1e 35, 9To CBUIETENBCTBYET O TOM, YTO BO BCEX
obpasiax obHapyxeHo JIHK peio mckomoro ce-
meiicta. JIHK muximm u MuHTast BO BCeX HCCITe-
JlyeMbIX 00pa3Iax KOHCEPBOB IEUEHH TPECKH
obHapyxeHo He Obuto. [Ipn cremyromieM mpose-
nenun TIHP-PB nmpu nomomm Bropoi TecT-
CHCTEMBI YCTAaHOBHIIH, YTO B OTHOM U3 12 o0pas-
II0B KOHCEPBOB TI€YCHN TPECKH IMPUCYTCTBOBAIA
JTHK ropOy1im (Tadu1. 2). DTim 00pasiioM okaszas-
cs1 oOpasel| OfifH, B KOTOPOM Ha TpEIbIIyILeM
STare WCCIICAOBAHUN OOHApPYXIWIM OTCYTCTBHE
JIHK tpecku (Tabdm. 1).

AHanu3upys 1aHHBIE, IPEICTABICHHbIC B
Tabnuie 2, MOXKHO cieNaTh BBIBOA, YTO MPH
UCCIIeJOBAaHUU OJHOTO 00pa3iia BeTMIrHa

Ta6auna 1
Pesyabstatsl IIIIP-PB npu nomomm tecr-cucremsl «Tpecka-IInkma-Munrain»
Kanasibl pocta curaaa $hiyopecieHInu
HK munTast HK mukmm
Ob6pa3sen )(lGadus chal- (Melalﬁgrammus aeglefi- AHK tpecia AHK uckompix
(Gadus morhua) pBIO
cogrammus) nus) R6G/HEX/JOE/ ROX/Orange Cy5/Red
FAM/Green Yellow

K+ 22,12 22,35 21,09 21,24

1 JIHK nanHbIX BUIOB pbIO HE OOHAPYIKEHO
2 18,45 18,09
3 18,15 17,85
4 19,38 18,84
5 17,83 17,03
S JHK nanHBIX BUIIOB PEIO HE 0OHAPYKEHO i;:éé 15753(3)(5)
8 18,24 17,20
9 17,33 17,25
10 19,25 18,20
11 17,65 17,15
12 18,35 18,27
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Taoauua 2

PesyabTaTsl IILI[P-PB ¢ nomomsio TecT-cucremsl «'opOyma-Kera-Hepkay»

Kanaunel pocra curtana quyopecreHunu
AHK xetbt JHK nepkun JHK ropOyum
Ob6pa3zen (Oncorhynchus (Oncorhynchus (Oncorhynchus JTHK uckombIx pio
keta) nerka) gorbuscha) Cy5/Red
R6G<(H EX/JOE/ ROX/Orange FAM/Green
ellow
I1IKO 23,51 23,53 24,65 18,24
1 17,58 16,10
2
3
4
5
6
7 JUHK nauubix suzos pui6 He obuapysieno JIHK naHHbBIX BUIOB pBIO HE OOHAPYIKEHO
8
9
10
11
12

noporoBoro 1ukia (Ct) o6pasioB mo KaHamy
FAM/Green moka3ajlio MEHBIIHE pe3yJIbTa-
161, ueM Ct g [IKO mo FAM/Green, 4dro
CBUJICTENIECTBYET O HAJMYHE B 3TOM 00pasiie
JHK ropbymm. B ocrampHBIX 00pasmax
JHK ropOymm BeIIBIeHO He Obuto. JJHK
KETBhl U HEPKH BO BCEX HCCIEAyeMBIX 00pas-
11aX KOHCEPBOB II€YEHH TPECKH He OoOHapy-
xeHo. TakuM o0pa3oMm, 3asiBJICHHast B COCTa-
BE KOHCEPBOB IEUCHb TPECKU HE MICHTH(DU-
OUpOBaHa TOJBKO B OJHOM HCCIEIYyEeMOM
obpase.

BbBIBO/IbI / CONCLUSION

B pesysbrare npoBeiEHHBIX HCCIEI0Ba-
HUN YCTaAaHOBUJIM B OAHOM M3 HCCIICAYCEMBIX
00pa3IoB KOHCEPBOB MOAMEHY IIEUCHU TPeC-
KH MOJIOKaMH TOpOYIIN TIPH WX TIPOU3BO-
CTBE, YTO CBHJICTCIBCTBYET O BUIOBOU (hab-
cudpukanmu. Takas MPOAYKIUS B COOTBET-
CTBHUU C [leﬁcTBleHJ,MM 3aKOHOJaTCJIbCTBOM
Haule CTpaHbl HE JOJDKHA PEaau30BbIBATH-
Csl, @ TIPOU3BOJIUTEINb JIOJDKEH HECTH OTBET-
CTBEHHOCTb 3a ero Hapymenue. [lo opraHo-
JENTHYECKAM  TTOKA3aTelsIM  HEBO3MOXKHO
OTIPENICITUTE BUIOBYIO (habcr(hUKAITIIO KOH-
CEPBOB TICUCHH TPECKHU, TAK KaK MOJOKHU TOp-
OyIIM W MEYCHb TPECKH ITOCTIC KOHCEPBHPO-
BaHMsI BEICOKMMH TEMIlepaTypaMu 00J1a1aloT
CXOKMMHU XapaKTEPUCTUKAMM, TAaKUMU Kak
IBET, KOHCUCTCHIIMA, 3allax U Ap., IO3ITOMY
nojamMepasHass wHenHasA peakius ABIIACTCA
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OJIHUM U3 CAMBIX IIPEUMYLIECTBEHHBIX METO-
JIOB UJICHTU(HUKALUH MHUIIEBBIX MPOAYKTOB U
CBIPbA JUI UX NIPOU3BOJICTBA.

DENTIFICATION OF SPECIFIC FALSI-
FICATION OF COD LIVER BY POLYMER-
ASE CHAIN REACTION

Kalyuzhnaya T.V. *— PhD of veterinary
science, Associate Professor; Orlova D.A. —
PhD of veterinary science, Associate Profes-
sor; Zhmurkina P.S. — 4th year student of
the Faculty of Veterinary and Sanitary Ex-
pertise. SPbSUVM

*tomagafk087@mail.ru
ABSTRACT

With the increase in consumer demand
for fish products, the number of enterprises
offering their products on the market has
increased, which has led to a decrease in the
quality of these goods. Cod liver is an ex-
pensive raw material for the production of
canned food. In order to reduce production
costs, manufacturers replace cod liver with
salmon milk, in particular pink salmon,
which is a species falsification. Modern
methods of fish and fish products research
are used to detect falsification in laboratory
practice. The advantage of this method is
that it is the most specific and sensitive for
identifying the species of the raw material
composition of the product and the finished
product, since the DNA molecule does not
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lose its ability to perform an informative
function under the influence of physical or
chemical parameters, which characterizes it
as the most stable structure of any animal
organism. The research was carried out in
the conditions of the Department of Molecu-
lar Research of the North-Western branch of
the FGBI VNIIZH. The research material
was 12 samples of canned fish sterilized
from the liver of Atlantic cod. At the first
stage, sample preparation was carried out by
homogenizing samples into mortars, then 8
samples of each sample were taken, DNA
extraction was carried out using a set of
"GMO-Sorb-B". At the next stage, using the
"Rotor-Gene 6000" amplifier, a polymerase
chain reaction was set up, using kits for de-
tecting the DNA of cod, haddock, pollock
and DNA of salmon fish and differentiating
species: pink salmon, chum salmon and
sockeye salmon. As a result of the conduct-
ed studies, it was established that the liver of
cod declared in the composition was not
detected in one sample, since the content of
cod fish was not detected in all samples from
this sample, but the presence of pink salmon
DNA was established. The results obtained
indicate the specific falsification of canned
cod liver.
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i } / . )ff' AILHOCTb BO BCEM MHPE. B ciyuae BO3HMKHOBEHHS aBa-
PUHHON CHTyallud OCTPOE PAIMAIMOHHOE MOPAXKCHUE Y
nTHIB! OyJeT HOCHTh MAacCOBBIM XapaKTep W IMOBHIMIATh PHCKH Pa3BUTHS WHPEKINOHHBIX H
He3apa3HbIX 3a00JIeBaHMM, 32 CUET CHIDKEHHUS YPOBHS CIENIN(UUECKON PE3UCTEHTHOCTH, HU3-
Kot 3 hexTHBHOCTH JIe4eOHO-IIPO(DUIAKTHYECKUX MEPONPHUATHH H, KaK CIEICTBHE, IPUBEIET
K CHI)KEHHUIO KauecTBa MOJTydyaeMol npoaykiuu. Beuay atoro, uccienoBaHus, HalpaBIeHHbIE
Ha U3y4YeHHUE OCOOEHHOCTEH TeYeHHUs Jy4eBOW MATOJOTHUH y Kyp BeChbMa akTyallbHbI, U OyayT
YUUTBIBATECS TIPU pa3pabOTKe M MPUMEHEHWH PaJHOo3aIlUTHRIX perentyp. Ha xypumax mopo-
JI61 JIGHUMHTPAJICKasi CUTIIEBAs! IPOBEACHO H3yUCHNE OCOOCHHOCTEH TEUCHMS OCTPOTO pagraIii-
OHHOTO TIOPa)KEHMSI, BBI3BAHHOTO PaBHOMEPHBIM OJHOKPAaTHBIM OOiryueHueM B mo3ax 7 I'p; 9
I'p; 11 I'p u 13 I'p, mpu momHOCTH 0.99 I'p/MMH. Y CTOHYMBOCTE K AEHCTBUIO HOHU3NPYIOLIETO
W3JTyYeHHs] OLEHWBAIH OOIIEIPHHATHIMH KIMHUKO-T€MaTOJIOTHYECKUMH MeToankamu. Ilox
BIMSIHUEM Y-M3JIyU€HHs] OTMEUald BBIPAXKEHHBIE W3MEHEHMS KIMHUUYECKUX IPOSBICHUN U
CABHUTH MOP(]OJIOTHYECKUX MTOKa3aTeliel nepudepuyeckoit Kposu. Tak 00mydeHHe Kyp J03aMH

11 T'p u 13 I'p BBI3BANIO pa3BUTHE OCTPOrO PAAUAIIMOHHOTO MOPAKEHUS KpailHe TSKeJoH cTe-
MIEHH, YTO MPUBEJIO K BBIPAYKEHHOMY YTHETEHHUIO, OTKa3y OT KOPMa, COKPALICHHUIO MPOIOIIKH-

PE®EPAT

[Ipobnema panuaIiMOHHBIX MOPAKECHUI OpPraHU3Ma YelIOBe-
Ka, KUBOTHBIX, NMTULl U OTAEIBHBIX €r0 CUCTEM, U OPTaHOB
Ha ()OHE HCIONB30BAHUS HCTOYHHKOB HOHH3HPYOIIHX
M3JIy4eHUH mprolOpesa 3a MOCleIHHe ACCITUICTHS aKTy-
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TEJFHOCTH WJIM OTCYTCTBHIO JIATEHTHOT'O MEpHOAa, Ha (JOHE PE3KOro JIEWKO- U IPUTPOIICHHH.
O06mnyuenue 10301 9 I'p BBI3BANIO OCTPOE PAAMAIIMOHHOE OPAKEHUE TSDKEJION CTENeHH, XapaK-
TepHU3YIOIIeHCs aMHAMHUeH, CHIDKEHHEM MTOTpeOIeHNsT KopMa, Anapeei ¢ mpuMechio KpoBu. B
KpOBH OTMEYalll JICHKONECHUIO, KOTOpas K 12 cyT 3HaueHWi HWXKe, 4eM 10 oONydeHHs Ha
41,9% wu sputponenuo. B TeueHnn OCTPOTro pagManMoOHHOTO MOPAXEHUS y Kyp IpH o0myde-
HUH B 703¢ 7 I'p 4eTKO MPOCIEeKUBATIOCH Pa3BUTHE HAYAILHOTO, JJATEHTHOTO, IEPHO/Ia pasrapa
1 BOCCTAHOBJIEHHS y BEDKUBIIUX ocoOell. KilmHn4eckoe nposiBiieHNe XapaKTepru30Bajioch KOM-
IJIEKCOM JUCHENCUYEeCKUX M HEHPOMOTOPHBIX HapylIeHHH, B KPOBU OTMEYAIH YMEPEHHYIO
JeiiKoneHuo. Y BceX MOJIOMBITHRIX Kyp OTMEUYall HapylleHHe SHIeHOCKOCTH, BIUIOTh 0 MOJ-
HOTO mpekpameHus Ha Gone obayuenus B no3ax 11 I'p u 13 I'p. Cuenan BbIBOA, YTO paBHO-
MepHOE OJHOKpaTHOe o0irydeHue Kyp B mo3ax oT 7 I'p mo 13 I'p mpuBoauT K ocTpOMy paama-
LIHOHHOMY IOPa)KEHHIO U OTPUNATEIHHO BIMSIET HAa MPOIYKTUBHbIE KadecTBa NTHIBI. C IIeJIbI0
IIPOBECHNUS SKCIIEPUMEHTA 10 IPUHINILY TTap-aHaJIO0T0B ObUIO COPMHUPOBAHO 5 TPYIII )KUBOT-
HBIX 110 10 Kyp B Kaknoit. Onpenenenue coaep>kaHus S3pUTPOIUTOB, ICHKOIIMTOB M TPOMOOITH-
TOB B KPOBH ONpENEJISUIM METOAOM Hozcyera B kamepe ['opseBa. BHemnee obriee omHOKpart-
HOe Bo3JelcTBUE y-u3nydeHus B no3ax 7 I'p, 9 I'p, 11 I'p u 13 I'p npuBeno k pa3sBUTHIO OCTPO-
ro pajgvaIlMOHHOTO MOPAXKEHUS CPEAHEH, TSKEION 1 KpailHe TA)KeNOi CTENEeHU COOTBETCTBEH-
HO.

BBEJEHHUE / INTRODUCTION HU3KHE J103bl MOTYT BBI3BaTh HE)KEIaTelb-
Haubonee nmepcrieKTHBHOW W MHTEHCUB- HblEe M3MEHEHUsI B OPraHU3Me, OTPaXKAIOIIU-
HO pa3BHBAIOIIEHCS OTPAcibi0 B >KUBOTHO- ecsl, B TOM YHCJI€, B KOJIMYECTBEHHBIX U Ka-
BOJICTBE SIBJISICTCSl TITHIEBOJACTBO. O(dek- YECTBEHHBIX XapaKTEPHCTHKAX MPOIYKIHN
TUBHOCTh Pa0OTHI 3TOTO HAIpaBJICHUS 00Y- NTUIEBOICTBA [3,4].
CJIOBJICHa MEHBIIMMH 3aTpaTaMd Ha KOopMa, Hay4Holi HOBH3HO! HaIIero MccieaoBa-
MIOMEILICHUs], TOJYyYeHHUEM TPOIYKIUH B HUSI CTAJIO ONpe/ieNieHne 0COOCHHOCTEH KIIH-
KOPOTKHE CPOKH U CTAOMIILHOCTBIO Pa3BUTHS HUKO-T€MaTOJIOTHYECKUX MPOSIBICHUH NpH
Ha ()OHE BBICOKOTO CHpPOCA y HACEICHHUS. OCTPOM DAJMAIMOHHOM TIOPAKEHHU Y Kyp
[TTunedepmsl obecrieunBarOT moTpeduTenei JICHUHTPA/ICKOI CUTIIEBOM MTOPOJIBI.
MSICOM H STHIIOM, 00JIa/IafoINX HU3KOH Kao- Takum 00pa3zom, IeIpI0 HAIIero HCCie-
PUHHOCTBIO ¥ BBICOKUM COZIEpKaHUEM I10JI- JIOBAaHWS CTAJI0 M3Y4YEHHE YCTOMYMBOCTU U
HOLICHHOTO Oeska, HeoOXoauMoro Juis cOa- 0CcOOCHHOCTEH Pa3BUTHS OCTPOTO paaWAIN-
JIAHCUPOBAHHOTO MUTAHMS YenoBeka. B cBs- OHHOTO TIOP@KEHUSI Yy Kyp JICHHUHTPaJICKOH
31 C 9THM, MCCIICJIOBAHUE BIMSHUS paralli- CUTLIEBOH MOPOBI.
OHHOTO (paKTOpa Ha IITHI], IONCK U U3yUe- MATEPUAJIBI WU  METOJAbI /
HHUE TpernapaToB M KOPMOBBIX T00aBOK, 00- MATERIALS AND METHOD
JIAJIAIONINX PAJANOIIPOTEKTOPHBIMU M pajifio- OkcnepyMeHT BbINOJIHEH Ha 50 Kypax
3alIUTHBIMA CBOMCTBAaMH C MOCIEAYIONIEH TIOPO/IbI JICHUHTPAJICKasi CHUTIIEBasi, BO3pac-
OIICHKOM KayecTBa MPOIYKIUH MNTHUIIEBOJI- oM 12-14 wmec, maccort 2,21+0,22 kr.
cTBa 00OCHOBAHBI, M MEIOT BKHOE CTpaTe- HamnpaBnenue MCHoNb30BaHUs NTUIBI — Ms-
ruyeckoe 3Havenue [1,2]. co-snuHoe. Kypel moctymunmm u3 Bceepoc-
[To  BeipammBanuio  kyp  Cesepo- CHICKOTO Hay4YHO-HCCIIEIOBATEIBCKOTO HH-
3amasHbIi PETHOH SBISETCSA OJHUM U3 BEAy- CTUTYyTa TCHETHKH U Pa3BEJCHUS CEIbCKOXO-
X B JaHHOU oTpaciau. Kpome Toro, Msco 3IHCTBEHHBIX J>KMBOTHBIX. Bce ocobm mpo-
NITHLB! SIBISIETCSl HauOosiee JAOCTYMHBIM IO M KapaHTUHHUPOBaHUE CpPOKoM 14 cyT.
LICHE TPOJYKTOM, YTO OOBSICHSIET €ro IOITy- [TTuy conepkanu B BUBapUH, B YCIOBUSIX,
JISIPHOCTbB CPE/I HACEIICHUSL. OTBEYAIOIIUX OCHOBHBIM 300TMI'MEHHYECKUM
AHanu3  JIUTEpaTypHBIX ~ MCTOYHHKOB TpeboBaHMAM. PexuM maunm KopMa mNTHIE
MOJITBEPIK/IALT, YTO, HECMOTPsl Ha OIpeJie- MIPOBO/IMIIN C yYETOM ONTHMAIBLHOTO (hpOHTA
JICHHYI0 YCTOWYMBOCTh NTHIBI K BO3JICH- KOPMJICHHSI C HCIIOJIb30BAHUEM ITOJTHOPAIIH-
CTBUIO HOHU3UPYIOLLMX H3JIy4YECHUH, Jaxe onHoro kombOmkopma IIK-1-3. Jloctynm x
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BOJIC CBOOOJHBIN, MOCHHE OCYIIECTBIILIOCH
HUIIICJIbHBIMU IIOUJIKaAaMH n3 pacqua
3 momnku Ha 10 mrwm. IItum comepkamu B
KJIeTKax ¢ cerdarbiM JHOoM 1o 10 ocoOeil B
kaxaoi. [IpoBesieHa cepuisi ONBITOB, B XOJI€
KOTOPBIX 110 MPUHIIUITY Map-aHaIoroB chop-
MHPOBAHO 5 TPYHI MOJOMBITHBIX MTHII, MO

10 Kyp B KaXKa01. Itun
1—4 MOJOMBITHBIX TPYMII MOABEPrald BHEI-
HEMy, TOTAIbHOMY  BO3JEHCTBHIO Y-

msnyuenns °'Cs Ha ycranoBke «MI'VP-1».
MOIIHOCTh 7I03bI HM3JIyYEHUS] COCTaBIISUIA
0.99 I'p/mun. Ilormomennas 103a BHEIIHETO
OJTHOKPATHOTO TOTAIBHOTO Y-U3Ty4eHHS JUIs
nTul -4 TONOIBITHBIX TPYII COOTBET-
CTBEHHO coCTaBIIsLIa: 7 I'p,
9Tp, 11 I'p u 13 I'p. IlaTas rpynna OTUIl
SABJIAIIACh HHTaKTHOﬁ, noaseprajiachb JOXKHO-
My BO3JCHCTBUI0 HOHM3UpYIOLIEH paaua-
un. B xoze skcnepuMeHTa 3a MoJOIBITHBI-
MH TITUIAMH OBIJIO yCTAaHOBJICHO €)KEIHEB-
Hoe HaOmoaeHue B Teuenue 30 cyT, KOTopoe
BKIIIOYQJI0 B Ce0sl OLEHKY KIMHUYECKUX
MIPU3HAKOB TIOPA)XEHHs, KapTHHBI KpPOBH,
ONpeseseHne MacChl Tela, PErHCTPALHUIo
ruOen, a TaKkKe OIEHKY SHIIEHOCKOCTH.
ITpoOBl KpOBHM Uil T€MATOJOTMYECKUX HC-
CJIeIOBAaHUH OTOMpPATN W3 TMOIKPBUIHIIOBON
BEHBI. AOCOJIIOTHOE COJIEPKAHUE DPUTPOLIH-
TOB, JICWKOIIUTOB W TPOMOOIIMTOB B KPOBH
BBIMOJHATIM METOJIOM IIOJICUeTa B KaMepe
lopsieBa. DKcneprMEHTANBHYIO padoTy Ipo-
BOJIMJIM B COOTBETCTBUE C TPEOOBAHUSIMU
puKasa Mumnszapasa Poccun oT
01.04.2016 t. No 1991 «O06 yTBepKICHUN
[IpaBun HamIexkameil TabopaTOpHON TpaK-
THKE», «OTH4eckoro kojekca» (1985),
BKJIIOHAOIEro pasfen «MexayHapoaHble
PEKOMEHJALMU [0 MPOBEIECHUIO MEAHUKO-
OMOJIOTMYECKUX HCCIICOBAaHUN C MCIOJIb30-
BaHUEM J>KMBOTHBIX», XEJIBbCUHCKOHN JeKIa-
pauuu BecemupHO MeIMIMHCKON accolua-
muu (2000), pexomenmanusmu Deneparm
eBpOICHCKNX HAayYHBIX accoLManuii mo co-
JICP’)KaHUIO M HCIIOJIB30BAHHUIO J1abopaTop-
HBIX JKUBOTHBIX B HAYYHBIX HCCIICJOBAHUIX
(FELASA). DxcriepuMeHTalIbHBIC JaHHbIE
MOJIBEpPTajii  CTATUCTUYECKOH 00paboTKe ¢

HCIIOJIL30BaHUEM POTPaMMBI
«Statistica2005+».
PE3YJIbTATHBI / RESULTS
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OnHokpaTHOE 00Ilee BHEITHEE BO3JEH-
CTBUE Y-U3JIydeHUs B no3e 7 I'p mpusoauiio
K Pa3BUTHIO y NTHUIBI OCTPOTO PAIHAIHOH-
HOTO TTOPa)KEeHUs CPETHEN CTENEHH TKECTH.
I'mbens Kyp oTMedanu B HepHO MEPBUYHBIX
peaknmii Ha OOmydeHWE W B IEPHOA
«pasrapay, uro coctaBuio 20% u 50% coot-
BETCTBEHHO OT IITHII IpymIisl. BHemHee Bo3-
JIeHCTBUE Y-U3NyueHue Ha NTHIl B 103e 9 I'p
NPUBEIIO K Pa3BUTUIO TSDKEIOW  (QOpMBI
OCTPOTO PaJHALIOHHOTO TIOPAKEHHUS U K
rudenu 50% xyp Ha 12 cyt, 60% Ha 21 cyT,
K KOHITy OTIBITa BCE OCOOM TPYIIIBI TIOTHOJIH.
[ITuuer Tperbell Tpymmel, OOMydYeHHBIE B
nmo3ze 11 I'p, rubmu k 7, 12 u 21 cyT, 9ro co-
crasmwio 50, 80 u 100% oT HayaIBLHOTO YHC-
nma ocobeli cooTBeTcTBeHHO. Kyphl ueTBep-
tot rpymmsl (13 I'p) ¢ kpaiiHe-TsKenon cre-
MIEHBIO OCTPOT0 PAMALMOHHOTO TOPAKEHUS
MOTUOIH B TeueHNEe 24 J4acoB.

Octpoe  pagWanMoOHHOE  TOpaKEHHE
cpemHeil cTemeHM (TepBas  IOJOIBITHAS
rpymnmna) NposBIIIOCh YETKO IPOCIIEeKHBaAL-
MO nepuoau3anyeil naToJIoruueckoro mpo-
necca. HauvanpHblil IepHOJ, MPOAOIIKAICS
JI0 IBYX CYTOK, y TITHI] HAOJIOIalId HApyIlle-
HHE HEMPOMOTOPHBIX (YHKIHH, YTO BBIpa-
JKaJIOCh B UEPEIOBAHUH YTHETEHHS U Oecro-
KOMCTBA, Y HEKOTOPBIX OTMEUAIN CHIDKCHHE
MOTpeOIeHUsT KopMa, moJuauncuio. Bemen-
CTBHE KOMIIEHCATOPHOW pEaKLUH HEPBHOU
CHCTEMBbI M TEMOI0d3a, 32 CUET COXPaHHB-
LIMXCSl Pe3epBOB, HAYAJIbHBIM NEPHOJ CMe-
HWICA JIATCHTHBIM, NpOJOJDKaBIIeMcs 7-8
cyT. COCTOsIHME TITHUII B 3TOT HEPHOJ OLICHH-
BAJIOCH KaK YAOBIECTBOPUTEIBHOE, OJTHAKO Ha
(hoHE  TPOMOIDKAIOIIETOCS — OIMYCTOIICHHUS
KOCTHOTO MO3Ta HaOJIIOAaid W3MEHEHHs B
nepudepuyeckoil KpoBH 3a CUET yMEHbIlle-
HHUS KOJMYecTBa KJIETOK. B mepuoj pasrapa
HaOJII01al yTHETEHHE OOIIEero COCTOSHHUS,
YACTHUYHBI OTKa3 OT KOpMa, THIEPEMHIO
rpederrka i y9acTKOB KOXKU.

VY Kyp ¢ TsKenoi ¢opmoil panuanuoH-
HOTO MOpa)KeHUsI, 00JydeHHbIX B 103e 9 I'p,
OTMEUAJICSl HEMPOJIODKUTENBHBIN  TIEpHOJT
MIEPBUYHBIX PEAKIHi, XapaKTepU30BaBIINIi-
csl OOLIMM yTrHETEHHEM, PE3KHM HapylICHH-
eM 1oTpeOIieHHsT KopMma, MOJHIUIICHEH, Tua-
peeil. BuzyanbHO OTMeUYanu MOKPAaCHEHUE U
orek rpebemka. JIaTeHTHBIA meprox OBLT
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HETPOIODKUTENBHBIM, U TIPOSIBIISLICA cabo-
BBIpAXKCHHBIM CHUMIITOMOKOMIIJICKCOM. B
KpPOBH TIpOrpeccHpoBaia JuMQoIeHKore-
Hust. Ilepron pasrapa KIMHHYECKH XapakTe-
PHU30BAJICS pa3sBUTHEM TI'e€MOPParmyecKoro
CHHIPOMa, BBIPAKECHHBIM OOIINM YTHETEHH-
€M, OTKa3oM OT KopMma. PerucrtpupoBanu
JUapero ¢ MPUMECHIO KPOBHU.

Y Kyp Tperbed U YETBEPTOH IpyMNIl
HavaJabHBIN nepuoa AJINJICA OT HECCKOJBKUX
YacoB JI0 CyTOK M OTIMYAJICS PE3KUM yTHE-
TEHHEM OOIIEr0 COCTOSHMSA, KPOBOM3IIUSIHH-
SIMH KOXW B OOJIACTH TOJIOBBI M I[MAaHO30M
rpedHs depe3 1-2 4 mocie oOmydeHHs Ha
¢one mporpeccupyromeii seiikonennu. Co
BTOPBIX CYTOK, 0€3 KIMHUYECKH BBIPAKEH-
HOT'O CKPLITOI'O nepuojia y NTUL] pa3sBUIUCH
CUMIITOMATUYCCKHUE TPOABJIICHUA B BHJIC
MIOJTHOTO OTKa3a OT KOpPMa, CYJOPOKHBIX
JBIKEHUH TOJIOBBI U KOHEYHOCTEH, B3BEPO-
IIIEHHOCTBHIO TIEPHEBOTO MOKPOBA, Hapeeii ¢
MIPUMECHIO KPOBHU. B KpoBH oTMewann BbIpa-
JKEHHOE YMEHbILICHHE KOHIEHTPAlUU JIeHKO-

[IUTOB ¥ TPOMOOIIMTOB.

B xone »5KclepuMEHTa YCTaHOBJIEHO
CHIDKCHHE SHIIEHOCKOCTH OOJYYEHHBIX Kyp
BIUIOTh JI0 TOJIHOTO IIPEKPAIIEHHs], KOTOPOe
HaNpsIMyi0 3aBHCENI0 OT J030BOM Harpys3Ku

(Tabnuma 1).

Y HEKOTOpBIX Kyp, OOJly4EeHHBIX B J103€
7 I'p, AlLIEHOCKOCTb COXpaHsIach B MpoIlec-
ce pa3BUTHs MATOJIOTHH, OJJHAKO ObLia 3Ha-
YUTEIbHO CHIW)KEHA. B TeueHue mepBoil He-
JIeNTA FICCeTyeMbIid MOKa3aTelb OBUT MEHBb-
e OTHOCHUTEIHLHO MHTAKTHhIX Ha 71,4%,
TEHJEHIUSI K BOCCTAHOBJICHHUIO SIIIEHOCKO-
cti OblIa OTMEYeHa K KOHITYy OmbITa Ha 25-
28 cyr. Y nTun, odiydeHHBIX B go3e 9 I'p
SIMIIEHOCKOCTh Pe3KO YMEHBIINIAch U K Tpe-
Thel Henene y BBDKUBIIMX NTHIl NIPaKTHYe-
CkM mpekparunach. IIpu kpaliHe TspKenou
CTENEHU OCTPOTO PaAUALMOHHOIO IMOpa)e-
HUS HaOJIONanH IOJTHOE IMpeKpalleHue sii-
LIEHOCKOCTH TMOCII€ BO3ACHCTBUS pajHallioOH-

HOTO (hakTopa.

Taoauma 1

JuHamMuKa SieHOCKOCTH Kyp Ha ¢oHe TOTAJIbHOr0 OJHOKPATHOI 0
BHelIHero raMmmMa-oo.y4enusi (n=10)

Cpok, Hen SIIIEeHOCKOCTD, IIT TOCIE O0JTyUCHHS B J103€
HMHTaKTHBIE 7Tp 9Tp 11Tp 13Tp
1-as 42 12 8 0 0
2-as 45 7 4(2%) 0 -
3-5 39 6 I* - -
4-as 42 14 - - -
*— siya Oe3 ckopiynvl
Taoaumna 2

JluHaMHKa Macchl Kyp Ha ()oHe TOTATBHOI0 BHEIIHEr0 OJHOKPATHOIO
Bo3/eilicTBUA Y-u3aydenus (n=10).

Macca, KT Ha CpOK OOJTyUYEHHSI, CYT
Ho3a obmyuenust | Jlo 0}161/1H;1yqe- 7 12 21 30
0 (MHTaKTHBIE) — 2,18+0,42 2,23+0,21 | 2,32+0,28 2,45+0,24
7Tp 2,2540,21 2,16+0,31 1,95+0,25" | 1,96+0,12 1,97+0,19
9Tp 2,18+0,13 1,98+0,22 1,87+0,23 1,72+0,22 —
11Tp 2,26+0,22 1,95+0,21 1,63+0,22" — —
13Tp 2,16+0,12 — — — —

# — IOCTOBEPHOCTH Pa3IMYUil OTHOCUTEIIEHO HHTAKTHBIX )KUBOTHBIX, COTJIACHO KPHUTE-
puto Trroku, coctasiser <0,05
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MOHUTOPUHT MaccChl Tela MTHIBI TOKa-
3aJl JOCTOBEPHOE CHIDKEHHE TaHHOTO IOKa-
3arensl B AWHAMUKE Pa3BUTHS MATOJIOTHYE-
ckoro nporiecca (Tabmuma 2).

[Tomy4yeHnHble HaMH pPE3yJIBTATHl CBHIIC-
TEJBCTBYIOT, YTO IOCIE OOIIETr0 BHEIIHETO
BO3/IEMCTBUS Y-U3Iy4€HUS] OTMEUYAIOCh CHU-
KEHHE MacChl Kyp BCEX MOAONBITHBIX IPYIL.
B Teuenue 12 cyT y ocobelt rpymmbl NTHIIL,
o0yuenHbIX B go3e 11 I'p, mokaszarens cHu-
3uics Ha 27% 1O CPaBHEHHIO C IEPHOJOM
JI0 BO3ACHCTBUS HOHHM3MPYIOILETO H3IIyde-
Hus. Y mrTun, oOmydeHHBIX B no3e 9 I'p,
YMEHBIICHHE HCCIIEAyeMOoro napameTpa K 21
cyT cocraBuio 21%. Y kyp oOilydyeHHBIX B

noze 7 I'p MakcMMallbHOE MOHUYKEHHUE KH-
BOI1 Macchl mpou3omnuIo K 12-M cyT, 4To co-
ctaBmwio 13% 10 cpaBHEHHUIO ¢ MACCOM MITHII
o obmydenus. B mocnenyromem oTMedann
YBENMYCHUE 3HAUCHUS [TOKA3aTeNs, OTHAKO K
KOHITy SKCIIEpUMEHTa Macca NTHIl HE J0-
CTHIJIa YPOBHS, OTMEYEHHOTO Yy KOHTPOJIb-
HOW TPYNIBI M PE3YJIETATOB B3BCIIUBAHHS
JI0 BO3JCHCTBHS HOHU3UPYIOIIETO H3JIyue-
HUs.

B pamkax 5SKCIepHMEHTaIBHOTO HCCIe-
JIOBaHUS TPOBEICHO HM3y4deHHe Mopdooru-
YECKUX TOKa3aTeNel mepudepuieckoil Kpo-
BU, pe3yNbTaThl KOTOPHIX MPEICTABICHEI B
Tadmure 3.

Taoauna 3

JAMHaMHKa reMaToJIOTHYECKHX NOKa3aTe/ieil B nepudepuveckoii KpoBu
KYyp Ha (poHe OIHOKPATHOr0 BHEIIHEr0 TOTAJbHOIO0 Y-00.1y4eHus (n=10).

Cpok, - Jloza oGmyuenus, ['p
Yt (HTaKTHBIE) 7 9 11 13
JeiikonuTerx10’
0 18,3+£2,3 18,2+1,3 18,6+3,2 19,1+£3,4 18,9+3,3
1 18,414 20,622.6 13.422.3 11,4522 11.6:2.5
3 18,7+2.1 18,1223 13,2524 10.1=1.4 ~
12 19,12,1 11,942.4 11,4522 8.9+1.2 ~
30 18,043,5 123127 10.8<1.17 ~ —
Spurpouuthix10'”
0 2.02+0.26 2.89+0,35 2.85+0,24 2.02+0.21 2.94+0.26
1 2,91+0,35 2,86+0,32 2,79+0,32 2,89+0,35 1,67+0,32
3 2,96+0,32 2,84+0,31 2,80+0,24 2,76+0,34 —
12 3,01+0,24 2,56+0,35 2,60+0,31 1,89+0,24 —
30 2,92+0,36 2,61+0,21 2,63+0,24" _ _
TpomGouuTeIx10°
0 472434 48 2+5,6 46,3+4,3 46,9+5,7 47, 5+4.4
1 45,6+3,7 478453 46,2+3,6 44,3+4 9 35,1+5,3
3 45,8£2,0 47,331 45,6534 39.0+3.8 -
B 49052 4 120128 343128 25.6:4.3 —
30 48.5+3,1 42.342,1" 35,3+1,137 _ _

* — 0ocmoeepHocmy paznuyull OMHOCUMENbHO UHMAKIMHBIX JICUBOMHBIX, CO2NACHO KPU-
meputo Toioku, cocmagisiem £0,05; # — oocmogeprocms paziuduil OMHOCUMENbHO HCUBON-
HbIX NOOONBIMHOU 2PYNNbl OMHOCUMENbHO POHOBBIX 3HAYEHUL, CO2NACHO Kpumepuio Tvioku,
cocmasisiem £0,05
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Bueminee — obmiee  oOnyueHue -
nu3ilydeHueM B no3e 7 I'p B mepBble CyTKH
BBI3BIBAJIO TIOBBIIIICHUE YUCIIA KIETOK Oesroit
kpoBu Ha 13%, 4T0, CKOpee BCETo, SBIACTCS
CJIEICTBIEM BETETATUBHO-COCYTUCTHIX pEaK-
U U TIepepacrpeielicHieM KPOBH, OIHAKO
B IOCJICIYIOIUE CPOKU HAOFONICHHS HUCCIIe-
JlyeMbIi TOKa3aTelb CHIDKajJICS U K 12 cyT
JKCIepUMeHTa yMeHbImiIcs Ha 34,6%, ot-
HOCHTEJILHO 0COO€H AaHHOW TPYIIIBI 0 00-
Jy4eHHs, a K 3aBepIIaroIeMy dTarry Habro-
JIEHUN ypOBEHb JIEMKOLIUTOB BO3POC, HO
ocTaBajics HIDKE TTOKazaTelell y Kyp 10 00-
myuyerns Ha 32,4%, u Ha 34,9% OTHOCHUTEIB-
HO MHTAKTHBIX MTHII.

IIpu uccnenoBaHUM KOMHYECTBA IPUTPO-
IIUTOB OTMEUYCHA UX yCTOﬁ‘IHBOCTL K paaua-
HOHHOMY (hakTOpy. Y 0CO0CH, 00TyUeHHBIX
B no3e 7 I'p x 12 cyt nabmomeHuit yncneH-
HOCTb 3PUTPOLUTOB cHU3mIack Ha 11,4%,
30 cyT OTMeUay MOBHIIMICHIE, OTHAKO MTOKa-
3aTellb OCTaBaJICS HIDKE HMCXOJHBIX 3Hade-
HUH W TOKa3aTeliell y WHTAKTHBIX IITHIL.
AHanu3 JUHAMUKHA TPOMOOIIMTOB CBHJIC-
TEJIBCTBYET O CPEOHEH CTEICHU paauope3u-
CTEHTHOCTH KJIETOK. VIX ypOBEeHb CHU3WIICA Y
kyp k 30 cyt Ha 12,2%, OTHOCHTENIFHO TOKa-
3arenell y ITHIl 10 OOIyYeHHS.

VY nrur Ha pOHE OCTPOTO PaTHAIMOHHO-
T'0 IOPaKEHHUSI TSHKEIION CTETICHH, BEI3BAaHHO-
IO BHCIIHUM Y-00Jy4YCHHUEM B J103¢ 00Jyue-
Hus 9 ['p, oTMeUany BEIPaKCHHOC YMEHbIIIC-
HUE KOJIMYECTBA JIEHKOIUTOB B | CyT Ha
27,9%, B manpHEHIIeM MPOUCXOTUIO CTOM-
KO€ TIOHWXKCHHE TOKa3aTessi, JOCTHUTIIee
41,9% x 30 cyT, OTHOCHTENHFHO HMCXOIHBIX
3Ha4YeHUH, 1 Ha 42,8% HWXE 3HAYCHUH, BbI-
SIBIICHHBIX Y WHTAKTHBIX Kyp. B nuHammke
M3MCHCHHS KOHICHTPAIIUU SPUTPOIIUTOB Y
T, 00ay4YeHHbIX B J03¢ 11 ['p ormeuasnu
WX HE3HAYWTEIhbHOE yMeHbIIeHue K 12 cyT
Ha 8,7% c TOCTenyIomnM yBeITHUECHIEM Ha
30 cyr. Ypomenp TpomboruToB K 30 cyT
onblta ynan Ha 23,7%, OTHOCUTENBHO HC-
XOJTHBIX TTOKa3aTelIeH.

Y kyp, obmyuyennsix B nosze 11 I'p ¢
KpaiiHe-Tspkesioll opMOH peakiuy Ha BO3-
NCHCTBUE paJlalliil OTMEYAIH PE3KYIO JICH-
KOIICHHIO Cpa3y MOCje O0JIydeHHsI, MX KOH-
LIEHTPAIMs CHU3MIAch K 3 cyTkam Ha 47%, a
K 12-M cyTKaMm y BBDKHBIIUX IITHI] UCCIIETY-
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eMBIil MoKa3aTenb yMeHbImwica B 1,8 pasa
IO CPaBHCHUIO C MCXOJAHBIMU IMOKA3aTCIAIMHU
U B 2 pa3a OTHOCUTEIBHO MHTaKTHBIX NTHII.
B nvHaMuke KOHUEHTpAaLKU KIETOK KPACHOM
KPOBH y 0co0el TaHHBIX TPYMIT OBIIIM OTMe-
YeHBI 3HAUYUTEIbHBIC U3MEHEHUS. Y BBDKHUB-
mMX Kyp K 12 cyT mokasaTelb COKpaTHIICA
NPaKkTHYeCKH B 2 pasa, SBIBICH IUIOXUM
MIPOTHOCTUYECKUM MPU3HAKOM JUIsS 00TyUeH-
HOH IITULBI. AHalOTUYHBIE HW3MEHEHUS
HAOMIOMaT B OTHOIIEHHUH TPOMOOIIUTOB,
TIOHIDKCHNE KOJIMYECTBA KOTOPBIX TaKKe
OBUTO 3HAUUTENBHBIM U cocTaBmIo 50%.

Y kyp, oOmydeHHslx B mo3e 13 Ip
HaOMIONaM PEe3Kyl0 W IPOrPECCUPYIOIYIO
JIEWKOTIEHNIO, KOJIMYECTBO KIIETOK Oeyoi
KPOBH K MOMEHTY T'MOENM YMEHBIIWIOCH B
2,5 paza, 4YuCJIO YPUTPOIIUTOB U TPOMOOIIH-
TOB COKPATHJIOCh COOTBETCTBEHHO Ha 43% n
26% OTHOCHUTENBHO UCXOAHBIX 3HAUCHHH.

OnHokpaTHOe  BHemiHee obmee Y-
oOiyuenne B yo3e 7 I'p BBI3BIBANO y Kyp
0CTpOe pajuallOHHOE MOpakKeHUE CpefaHein
CTETIEeHU TSKECTH. Knmauko-
IréMaToJIOTHYCCKUC MU3MCHCHUA, Ha ¢)0He
BO3JICHCTBUS HMOHU3UPYIOLLErO W3JIy4CHHUs,
XapaKTEepPU30BAINCh BBIPAKEHHOW IIEPHOIH-
3a0Mel MaTOJOTMYECKOro MpoIecca, YTO
MPOSIBWJIOCH B PA3BUTHU HAYAIBHOTO, Ja-
TEHTHOTO, TIEpHO/ia pa3rapa ¥ BOCCTAHOBIIE-
HUs. BHemrHee ToTajgbHOE OJJHOKpaTHOE 00-
Jy4eHHe Yy-u3lydeHueM B no3e 9 I'p mpuso-
WO K Pa3BUTHIO OCTPOTO PAIHALMOHHOTO
TMOopaXCHUA TSKEIION CTCIICHU, U COIIPOBOXK-
JIaNIOCh YKOPOUYEHHBIM HAdaJIbHBIM U JIATCHT-
HBIM TIEPUOJAMH, BBIPAKCHHBIMH KIMHUKO-
reMaTOJIOTHYECKUMH U3MECHEHHSMH B TEpH-
0]l pasrapa u ru0enbio BCeX MTHI IPYIIIbI K
KOHIly HaOmoneHud. [loxyueHHsle pesyib-
TaTbl COTJIACYIOTCA C JaHHBIMU, IMOJYYCHHBI-
mu bynapkossim B.A [5].

VYV nrun Tpetbed M 4eTBEpTOW Ipymil Ha
(oHE OMHOKpAaTHOTO OOMIEero OOIydeHNUS
HOHM3HpYIoUIel paguanuei B go3ax 11 I'p n
13 I'p Habmromamu ocTpoe pajnallOHHOE
MOpaKEHUE KpailHe-TsKeNoil CTemeHu, 4To
NPUBENIO K 3HAYUTEIBHBIM HM3MEHEHUSIM B
o0IleM COCTOSIHMM, KapTHHE mepudepude-
cKkoil KpoBH. ['mOenb NTHI TpeThbed MOJ-
ONBITHOM TPyIIBl OTMEYAIU B HAYaJbHBIN
nepuon (morubio 50% mnTHI) U B TEPUON
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pasrapa (magexx 100% ocobeii ObUT OTMEUCH
K 21 cyt). [ITums! ueTBepTOl IpyMNIisl Nalu B
mepBbIe 24 9 mocie 00IyYeHHs, 9TO, BEPOST-
HO, CBSI3aHO C ac(UKCHeH, BBI3BAHHOW pa3-
BUTHEM OTEKa JITKHUX Ha (DOHE pa3BUBIICHCS
TUIIOKCUM U TOKCEMHU, BCIEACTBUE HAPYIIe-
HUsI (DepPMEHTATUBHOM JIESITEIbHOCTH.

BBIBO/IbI / CONCLUSION

OCHOBHOE  KJIMHHYECKOE IPOSIBICHHE
OCTPOroO paJHalMOHHOIO MOPAXKEHUS XapaK-
TEPU30BANOCh KOMIUIEKCOM JUCIIENCHYE-
cKuX (HapymeHue nmoTpedeHns KopMa, JTua-
pest) 1 HEHPOMOTOPHBIX (YITHETEHHE 00IIero
COCTOSIHMS, THUIOJMHAMUS) IPOSABICHUH, a
TaKk)Ke€ MECTHBIMM PEaKLUAMH KOXXH B BHE
THIIepeMHUN Trpe0elnka, KPOBOM3IMUSHUNA Ha
0e3nepreBbIX y4yacTKax. lIpeamosiokurens-
HO PACCTPOMCTBO CO CTOPOHBI OPTraHOB IH-
LIEBAPEHUS, CBS3aHO C YCHJIEHHEM MOTOp-
HOW M CEKPETOPHOM (DYHKIIMU KHUIIEYHUKA U
MOJIaBJICHUEM TIPOLECCOB BCACHIBAHMSA, Me-
XaHW3M pa3BUTHsI KOTOPBIX CBs3aH C pac-
CTPOMCTBOM HEHPOrYMOPaIbHOW PEryJIsILUU
(YHKIMH  OKeTyIOYHO-KHUIIEYHOTO TPaKTa.
HelipoMoTOpHBIE HapylIEHUsT BO3MOYKHO
CBSI3aHBI ¢ 00IIEH MHTOKCHKAIMEeH OpraHu3-
Ma TPOAYKTaMH CBOOOIHO-PaANKATBHOTO
OKHUCIIGHHsI, YTO COIJIacyeTcsi C JaHHBIMU
bynapxosa B.A. [3,5].

PazButue mpu oCTpOM paauariioHHOM
MOpaXEeHUU CpeAHEN W TSKEJIOM CTeneHu
JIATEHTHOTO TIEPHO/Ia BEPOSTHO OOBSICHACTCS
pa3pylIeHUEM U BBIBEJEHHEM M3 OpPraHH3Ma
TOKCUYECKUX MPOJYKTOB, LUPKYIUPYIOIIUX
B KPOBH M KOMITIEHCATOPHBIMHU CIIOCOOHOCTS-
MU HEpBHOH cuctembl. Kpome Toro, Hapy-
LIeHHE PadOTHl OPraHOB KPOBETBOPEHHS B
9TOT MEPHOJ €lle HE JOCTUTIIO 3HAYUTEIb-
HOTO Pa3BUTHS U MOTJIO OBITH KOMIIEHCHPO-
BaHO 34 CUET PE3E€PBOB OPraHU3Ma.

TeueHnne mNATONOIMYECKOrO —Mpolecca
TaKXKe OMNPEAETIOCh MOPaKEHHEM KpOBe-
TBOpHOHM TkaHu. Ilpm cpenHell crenenu
OCTPOro paJuallMOHHOTO MOPAKEHHs B Iie-
pudepryeckoil KpOBH OTMEYalIX IOBBIIIE-
HUE 4YHClIa JIEHKOIIMTOB B TEPBBIC YaCHI
HAYaJbHOTO TEpPHOJAA, KakK TPOSBICHHE
CTPECC-peaKIMK, YTO BO3MOXKHO IPEIOIpe-
JIETIEHHO BBIOPOCOM KOPTH30J1a M COTJIACYeT-
¢ C JIaHHBIMHM TOJIYYEHHBIMU ACTalleBbIM
H.IL [1].
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B npouecce pa3BuTHs NATONOrMM, MPU
TSKEIOW M KpalHe-TSDKEJIOW — CTENEHU
HAOJIOMaN CTOMKYIO M BBIPAKCHHYIO JICH-
KOTICHHIO, SBILIONIASACS PE3YJIbTATOM pPa3BH-
THSI KOCTHOMO3TOBOTO W TAHIUTOIEHHYE-
CKOTO CHHJPOMOB, CBSI3aHHBIX C OITyCTOIIE-
HHEM T'€MOITOITHYECKOW TKaHH M BBIPasKeH-
HBIM YTHETEHHEM BCEX POCTKOB KPOBETBOpE-
HUsA, YTO TaAKXKC IPUBEIO K YMCHBLUICHHIO
YKCIa TPOMOOLIUTOB M SPUTPOLIUTOB B KPOBU
MOJTOTIBITHEIX Ky [6,7,8].

OnHUM M3 OCHOBHBIX KIMHHUYECKHX IPO-
SIBIICHUM OCTPOTO paJMalliOHHOTO TOpaXke-
HUSL Kyp OBUT TeMOpparndecKuil CHHIPOM.
[Tpn 5TOM remMopparuu pa3iHyHBIX pa3zMme-
POB OOHAPYKUBAIM B KOXKE, CIIM3UCTHIX 000-
JIOUKAX, IIPU BCKPBITUU B IOJKOYKHOM KIIET-
YaTKe, MMapeHXMME BHYTPEHHHUX OPraHOB.
OTMedann KHUIIEYHbIE KpPOBOTEYEHHA. B
OCHOBE pa3BUTHSI T'€MOPPArHYecKOro CHH-
JIpOMa TIPEJIIOIOKUTEIBHO JIeXKAI0 CHIDKE-
HHE YHhCIa TPOMOOUMTOB M WX (YHKIHO-
HaJIbHBIX CBOMCTB, 32 CUET OCJIA0JICHUE ajre-
3MBHOH W arperanMoHHON CIIOCOOHOCTH.
BeposTHO, 3TOMy COAEHCTBOBAJIO Hapylle-
HUE PE3UCTEHTHOCTH CTEHKH COCYIOB MHK-
POLIMPKYJISITOPHOTO pyciia Ha (oHE U3MEHe-
HUHA SH/IOTENUATBHBIX KJIETOK W BOJOKHH-
CTBIX COCAMHHUTEILHO-TKAHHBIX CTPYKTYD,
BCJICICTBHE PA3BUTHs CHUCTEMHOW BOCHAIH-
TEJILHOH pEeaklnl, MECTHOH THIIOKCHU H
UCTOIICHUSI AHTHOKCHJIAHTHOH CHCTEMBI B
OTBET HAa HWOHHU3HPYIOUICTO H3ITYUCHHUA KakK
cTpeccoblii paxrop [9,10,11].

VY nrunm BeceX MOAOMBITHBIX TPYNH Ha
(oHe [neHCTBHA paauai  HaOIII0JaI0Ch
CHIDKCHHUE SMIIEHOCKOCTH BIUIOTH /10 MOJHO-
ro npekpauenus. [Ipeanonaraem, 4ro B oc-
HOBE JJAHHOTO SIBJICHUSI JIC)KUT HapylICHHE
mpoIiecca OBOT€HE3a U JECTPYKIUS CKOPITY-
MOBBIX xenes3 [12,13].

Taxkum 00pa3zoM, pe3yabTaThl HACTOSIIE-
TO  DKCIEPUMEHTAIBHOTO  HCCIICTOBAHUS
OCTPOTO Pa/IMalMOHHOTO MOPAXKCHUS, B Ha-
CTH W3YYCHHS KIMHUYECKOTO TNPOSBICHUS,
U3MEHEHUH B KpPOBH, IaTOJOrOaHATOMHYE-
CKMX HU3MEHEHHUs, a TakXke HeJO0CTaTOYHO-
CTBIO HU3YUYCHHOCTHU )IaHHOﬁ naTojioruu 'y
Kyp AENar0T NEPCIEKTUBHBIM U3YYEHHE BOC-
MPUUMYHMBOCTH NTHIBI K paananuu. [lnanu-
pyeTcs JanmbHEHIIEe H3YYEHHE COCTOSHUS
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AQHTUOKCHUJIAHTHOM CUCTEMBI, (YHKIIHOHAIb-
HOW aKTHMBHOCTH MOP(OJIOTHUECKHX, MUKPO-
MOp(hOMETPUYECKIX II0Ka3zaTeseil, TopMo-
HAJIBHOTO CTaTyca y OOJydeHHBIX Kyp, 4TO
AKTUBU3UPYET TTOUCK CPEICTB, 00JIaTarOIINX
paarO3aIIUTHEIM JICHCTBHEM.

Takum 00pa3oM, MOKHO ClieNaTh Cleay-
IOIIY€ BBIBOJIBI:

BHerninee o0lee OJHOKpPAaTHOE BO3ZCH-
CTBHE Y-U3llyuyeHus B fno3e 7 I'p mpuseno k
Pa3BUTHIO OCTPOTO PAJAUAIIOHHOTO MOpaske-
HUS CPEeTHEH CTETeHH TSHKECTH, C BBIPaskeH-
HbIMHM U3MeHeHusiMu B kpoBu. K 30 cyt ypo-
BEHB JICUKOIMTOB CHI3mWICS Ha 32,4%, 3puT-
pouutoB Ha 12%, TpombonuToB 14,8%. Jle-
TaJabHOCTH cocTaBuia 50%.

Buernaee oOriee 0IHOKpaTHOE BO3JEH-
CTBHUE Y-H3Iy4eHus B no3e 9 I'p mpuseno k
Pa3BUTHIO OCTPOTO PAJAUAIIOHHOTO MOpaske-
HUs TsKenol creneHu. KoHuenTpauus sei-
KOITUTOB, S)PUTPOLIUTOB B TPOMOOITUTOB K 30
cyt noHmsmnacek Ha 41,9%, 14,6% u 30%
COOTBETCTBEHHO. JleTallbHOCTh IO TpyIIe
cocraBuna 100% K OKOHYAHHUIO SKCHEpU-
MEHTA.

BHeninee ToTanpHOE OJHOKpAaTHOE BO3-
JEHCTBUIO Y-U3ITy9ICHUSA B JI03ax
11 I'p u 13 I'p mpuBeno K pa3BUTHIO OCTPOTO
panuanuoHHOTO MTOpasKeHUS Kpaitae-
TSDKEJOH cTeneHn. B nepudeprueckoii kpo-
BU OoJiee 4eM B 2 pa3a CHU3HMIIOCH COZEpIKa-
HUE JICHKOLIUTOB, )PUTPOLIUTOB U TPOMOOIIH-
ToB. Jloza B 11.0 I'p Be3Basia 100% netanb-
HOCTB y IITHII K 21 JHIO HAaOJIIOICHUH, a 1032
13.0 I'p — mamexx Bcel TPYyMITBI B TCUCHHE
TIEPBBIX CYTOK ITOCIIE OOIyUCHHUS.
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ABSTRACT

The problem of radiation damage to the
human body, animals, birds and its individu-
al systems and organs against the back-
ground of the use of ionizing radiation
sources has acquired relevance throughout
the world over the past decades. In the event
of an emergency, acute radiation damage in
poultry will be massive and increase the
risks of developing infectious and non-
infectious diseases, due to a decrease in the
level of specific resistance, low effectiveness
of therapeutic and preventive measures and,
as a result, will lead to a decrease in the
quality of the resulting product. In view of
this, studies aimed at studying the features of
the course of radiation pathology in chickens
are very relevant and will be taken into ac-
count when developing and applying radio-
protective formulations

The study of the features of the course of
acute radiation damage caused by uniform
single irradiation at doses of 7 Gy; 9 Gy; 11
Gy and 13 Gy, at a power of 0.99 Gy/min,
was carried out on Leningrad calico chick-
ens. Resistance to ionizing radiation was
assessed by generally accepted clinical and
hematological methods. Pronounced changes
in clinical manifestations and shifts in mor-
phological parameters of peripheral blood
were noted under the influence of gamma
radiation. Thus, irradiation of chickens with
doses of 11 Gy and 13 Gy caused the devel-
opment of acute radiation damage of an ex-
tremely severe degree, which led to severe
depression, refusal of feed, shortening the
duration or absence of a latent period,
against the background of severe leuko- and
erythropenia. Irradiation with a dose of 9 Gy
caused severe acute radiation damage char-
acterized by adynamia, reduced feed intake,
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diarrhea with an admixture of blood. Leuko-
penia was noted in the blood, which by day
12 values were lower than before irradiation
by 41.9% and erythropenia. During acute
radiation damage in chickens, when irradiat-
ed at a dose of 7 Gy, the development of the
initial, latent, peak and recovery period in
the surviving individuals was clearly traced.
The clinical manifestation was characterized
by a complex of dyspeptic and neuromotor
disorders, moderate leukopenia was noted in
the blood. In all experimental chickens, a
violation of egg production was noted, up to
complete cessation against the background
of irradiation at doses of 11 Gy and 13 Gy. It
is concluded that uniform single irradiation
of chickens in doses from 7 Gy to 13 Gy
leads to acute radiation damage and nega-
tively affects the productive qualities of
poultry. In order to conduct the experiment
on the principle of pairs of analogues, 5
groups of animals were formed, 10 chickens
in each. Determination of the content of
erythrocytes, leukocytes and platelets in the
blood was determined by counting in the
Goryaev chamber. External total single ex-
posure to gamma radiation at doses of 7 Gy,
9 Gy, 11 Gy and 13 Gy led to the develop-
ment of acute radiation exposure of medium,
severe and extremely severe degrees, respec-
tively.
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PE®EPAT
B craree npencraBieH aHa-

,’ag’, y 2 . nu3 3(GPEeKTUBHOCTH HMMY-
A % : \ HOCTUMYJIHPYIOMIETO i~
ol - ‘ (TR, ¢ CTBHSL HKCTPAKT JXHUHOLCH

T ' § nypIypHOi M OPOOHOTHK

{ RN e T «Cyotumuc-Cy».  Dkcrnepu-

MEHTaJIbHasl 4acTh MpOBeEJie-
Ha B JIBa HAYYHO-IIPOU3BOJACTBCHHBIX OIIbITA, B ITUYHUKAX C HAIIOJBbHBIM COJACPKAHHUEM CO-
JICpKaHUEM Ha YEThIPEX aHAJOTMYHBIX TPYIIaX HBILIAT-0poitiepos kpocca «Ko66-500» mo
100 ronmoB B kaxkmoit. s BeiOOopa 3(pPeKTUBHON MO3BI IKCTPAKTa HXHWHOILEH ITyPITypHON
TIPOBEIH TIEPBbI HAYTHO-TIPOU3BOACTBEHHBIN OnbIT. Hanbosnee onTumanbHas 103a SKCTPAK-
Ta SXMHOLCH MypITypPHOH BBISBICHHAS B TIEPBOM HAYYHO-TIPOM3BOICTBEHHOM OMBITE COCTa-
Buita 5,5 mr/kr maccel Tena. J{ist oneHkn 3 (PeKTHBHOCTH KOMOWHUPOBAHHS PACTHUTEIEHOTO
9KCTPAKTa C MPOOMOTHKOM NPOBEIN BTOPOH HayYHO-ITPOM3BOACTBEHHBIH ONBIT. B chIBOpOTKE
KPOBH IBIUIAT OaKTEPULIUIHYIO U JIN30LIMMHYIO aKTUBHOCTH. B paboTe npuBoasiTCs JaHHbIC
0 XapaKTepe M3MEHEHHUs YPOBHS M3ydaeMbIX MOKa3aTejied B OTBET HA BBEJACHHUE B pallMOH
9KCTPAKT 3XHHOICH MyprypHOH u mpoduotuk «CyoOtmmuc-Cy» yCTaHOBJICHA ONTHMAabHAsS
71032 ¥ PEXNM KOMOMHHPOBAHHOTO BBEJCHUS B PAIIMOH M3YYaEeMbIX IMPETAPaTOB, COCTABHB-
el CIeAYIONIYI0 CXeMY: SKCTPAaKT dXUHALEH MyPIypHOH B 103€ 5,5 MI/KT Macchl Tenma +
«Cy0Tumc-Cy» B 103€, IpeICTapTEepHBIC U CTapTEpHBIC, KOpMa (C POXKICHUS 1 10 MECSTYHOTO
Bo3pacta) — 0.3 Kr/ToHHY, B (PMHHIIEpHBIE (C MECSYHOTO BO3pacTa u a0 3ab6os1) — 0.15 xr/T. B
YCTaHOBIICHHOW CXeM€ PacTUTEIbHBIN MpenapaT U MpoOHOTHK 3(P(EKTHBHO JOTONHSIOT APYT
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JpyTa, 4TO JOCTOBEPHBIM IIPOSIBIISIETCS POCTOM JIN30LIMMHOM aKTUBHOCTU CHIBOPOTKH KPOBHU
Ha 17,85%, a OakTepuUIIUAHON aKTUBHOCTH CHIBOPOTKH KpoBH Ha 18,11%. OtmedeHo, 4To
YCTaHOBJICHHBI PEXHUM MPUMEHEHHs H3yYaeMbIX IPErnapaToB CIOCOOCTBYET IMOBBIICHUIO
COXPAaHHOCTH IIOTOJIOBbS M PEaTH3allMi OHOJIOINYECKOro MOTEHIHAaNa MACHON IPOyKTHBHO-

CTH y IBIUIAT-OpOIIIEPOB.

BBEJIEHHE / INTRODUCTION

XapakTep U YpOBEHb HECTCIU(PHUSCKON
PE3UCTEHTHOCTH, KaK KIIIOYEBOTO 3BCHA B
(dbopmMupoBaHUN OapbepHBIX CHUCTEM Opra-
HHU3Ma, MOBBIIIEHNH COXPAHHOCTH ILIBITUIAT-
OpoiinepoB U 3PpPEKTHBHOCTH WX BBIPAIIH-
BaHUS HAXOJUTCA B JUHAMUYECKOM COCTOSI-
HUH, U 3aBUCAT OT BO3JCHCTBUI CO CTOPOHBI
BHEIIHEH Cpelbl, YCJIOBUH KOPMJIEHUS U
CoJlepKaHMs, TEeHETHYECKHX OCOOEHHOCTeH
[2, 7, 11]. ®yHKIIMOHAIBEHO PE3UCTEHTHOCTH
OpraHu3Ma CyMMapHbIH pe3yJbTaT KIETOY-
HBIX U TYMOpPAIBHBIX (PaKTOPOB 3aITUTHI [2].
Knerounsie (axTopsl pe3ucTeHTHOCTH (Hop-
MUPYIOTCSI KOJTMYECTBEHHBIMH U Ka4eCTBEH-
HBIMH 3Ha4eHUsAMH Jeiikorpammsel. Cyte-
CTBEHHas pOJb B OIEHKE TI'yMOPAJIbHOIO
3BEHa €CTECTBEHHOM PE3NCTEHTHOCTH MpH-
HAJJICKUT JH3aIAMHOW W OaKTepHUIIUITHON
AKTUBHOCTH CBIBOPOTKH KpoBH [1, 2, 3].

JlmzonmmHas W OakTEepHUIMIHAS AKTHUB-
Hocth chiBopoTkn kposu (JIACK, BACK) -
CHOCOOHOCTh  CBEXEH CBHIBOPOTKH KPOBH
BbI3bIBaTh rubenb Oaktepuii. JlaHHOE CBO¥-
CTBO SIBJISIETCSI PE3yJIBTATOM CAMOCTOSTEIb-
HOTO WJIM KOOIIEPAaTHBHOTO JEHCTBUS pas-
JUYHBIX OEJKOB CBIBOPOTKH KpOBH, TIPH
9TOM OTJEIIbHBIC OCNKH SBIISIOTCS HE WICH-
TUGUIMPOBAHHBIMKA  (haKTOpaMH  OaKTepu-
LUJAHOM aKTUBHOCTH CBIBOPOTKM KpoBHU. B
nesnoMm ke ypoBeHb JIACK u BACK sBnser-
¢ HMHTETPAJbHBIM TI0Ka3aTelIeM AaHTUMHK-
POOHBIX CBOWCTB CBIBOPOTKH KpoBH. Ilpu
aHaIM3€ M OICHKE ITOKA3aTeNied eCTeCTBEH-
HOW PE3UCTECHTHOCTH CIEIyeT YUYHTHIBATh,
TOT (haKT, YTO IMMYHOOHOJIOTHYECKAsl PeaK-
TUBHOCTH OPTaHM3MBI, Yy UBIUIAT (Gopmupy-
€TCsl IOCTETIEHHO U ATAaIlbl 3aBEPILICHUS 3TO-
TO Tpolecca, XapakTepusyromuecs (popMu-
pOBaHHEM YCTOHYMBOH MOP(]OIOrHIECKOi
0a3bl TEHETHYECKH JICTEPMHHUPOBAHBI, a
TaK)Ke€ BO MHOTOM 3aBHCSIT OT CBOEBPEMEH-
HOCTH W BHJIa MacCOBBIX MHpPO(UIaKTHUE-
CKHUX MEpOIPUATHH, YCIOBHH M CIIOCOOOB
KOPMJIEHHUsI, TEXHOJIOTUI coaepkanus [6, 7,
8,9, 10].
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B 370i1 cBsI3H, onmpeneneHue napaMeTpon
1 (YHKIMOHAJIBHOW aKTHBHOCTH OakTepH-
[UJIHOM M JM3AIMMHOM aKTHUBHOCTH CBHIBO-
POTKH KPOBH Y LBIIUIAT OpoiiiepoB Ha (oHe
CTUMYJIMPYIOIIETO BO3ICHCTBUS MMEET 3Ha-
YEeHUE AJIs1 OObEKTHUBHON OIIEHKH U MOHHUTO-
PHMHTA COCTOSIHUS 3710POBbSI BBIPAIINBACMON
NTHIB], @ TAKKe MPOTHO3MPOBAHMS COXpaH-
HOCTH TIOTOJIOBBSI, 2(p(heKTHBHOCTH BBIOpaH-
HOW CTpaTeruy KOPMJICHUSI U TPOBOJUMBIX
NpOQHUIAKTHUECKUX MEPOTIPUSTHH.

Ilenbto uCCeNOBaHUM SBISIOCH HU3Y-
YHUTh BIMSHHUE SKCTPAKTA dXUHALES ITypITyp-
HOW W ee KOMOHWHAIMH C TMPOOHOTHKOM
«Cyotmmuc-C» B pamnuoHE — IBIIUIAT-
OpoitepoB Ha (OPMHUpPOBAaHNE W YPOBEHB
OaKTEepUIMIHON 1 JIN3AIMMHON aKTUBHOCTH
CBIBOPOTKH KPOBH, YCTaHOBHThH HawuOoee
ONTHUMAJIbHBIE TO3UPOBKH ITPUMEHEHHS IKC-
TpaKTa dXHMHAIIeH MypIYPHOH U NPOOHOTHKA

«CyOtmmuc-C» B KOPMIIGHHH  IIBITIIAT-
Opoitnepos.

MATEPHUAJIBI W  METOAbI /
MATERIALS AND METHOD

OOBEKTOM HCCIIENOBAHNNA OBUIM IIBITIISA-
Ta-Opoiinepsl kpocca «Ko66-500». Mectom
TIPOBEJICHUS NCCIIEIOBANIN SIBISUIACH YIEOHO
-npousBojicTBeHHas Gepma ['opckoro I'AY.
st mpoBeneHuss 3KCHEPUMEHTaJIbHOM 4a-
cTi paboThl OBUIM OPraHU30BaHBI U MPOBE-
JIeHBl  (COTJIacHO CXeMe), [1Ba HaydHO-
XO3AHCTBEHHBIX M 1Ba OAIAHCOBBIX OMBITA.

Jnst OCyIIECTBIICHUSI 3TalloB 3KCIICpH-
MeHTa ObuM copmMHpOBaHbI 4 TpYIIIBI
usluIsIT-0poiinepos no 100 romos [4, 5].
BeipamuBanie NTHIBI OCYIIECTBISUIM CO-
TJIACHO MPOU3BOJICTBEHHBIM CTaHAAPTAMH —
42 nus. IIpoBenenue sKCrepUMEHTa U KOPM-
JEHWE NTHIB B XOA€ OOOMX HAy4IHO-
MIPOM3BO/ICTBEHHBIX OITBITOB IPOBOJMIIOCH
10 CXeMe, MpeJICTaBICHHON B Tabmie 1.

B3asiTne KpoBM NPOBOAMIIM YTPOM B BO3-
pacte 42 nHell y 5 TUIIMYHBIX TOJIOB U3 KaX-
JIOW TpyMITBl, JTM30LMMHYIO aKTHBHOCTH ChI-
BOPOTKH KpoBH onpenemsuin Ha POKe ¢
HCIOJIB30BaHUEM TECT-KyJIbTypbl Mikrococ-
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Taoauna 1

CxeMma BBINIOJTHEHHS Hay‘lHO-XO3ﬂI7[CTBEHHLlX ONbITOB

| HayYHO-TIPOU3BOJCTBEHHBIN OIBIT

I'pynna Paunon
KouTpoabHas OcHoBHoli paiuoH (OP)
1 omnbITHAS OP-+3KCTpakT SXHHAIEH TYPIYPHOU B 7103€ 3,5 MT/KT MacChl Tea
2 OnbITHAS OP-+3KCcTpakT SXHHAIEH TYPIYPHOU B 03€ 5,5 MI/KT MaccChl Tejla
3-onbITHas OP-3KcTpakT HXHHALICH NYPITYPHOH B j103€ 7,5 MI/KI Macchl Teja
2 Hay4YHO-IIPOU3BOJICTBEHHBIN OMBIT
I'pynma Parmon
KouTpoabHas OcHoBHoli paiuoH (OP)
OP+ «CYBTUJINC-Cy» B no3e, Ui NpeACTapTEpPHOTO, CTAPTEPHOTO U
1 ombITHAS pocroBoro kopma (¢ 0 10 33 cyrounoro Bo3pacra) — 0.3 KI/TOHHY,
B puHMIIHEIN (¢ 34 cyTOK 110 Y00s1) — 0.15 KI/T.
2 OmbITHAS OP-+3KCcTpakT SXHHAIEH TYPIYPHOU B J03€ 5,5 MI/KT MaccChl Tejla
OP-aKcTpakT HXUHALIEH Y PITYPHOH B 103€ 5,5 MI/KT Macchl Tefa +
3. «CYBTUJI-C» B n03e, NpecTapTepHbl, CTapTEPHbIE U POCTOBLIE
OTIBITHAS .
kopma (¢ 0 1o 33 cyrounoro Bo3pacra) — 0.3 KIr/TOHHY, B (PHHUILIHBII
(¢ 34 cytok 10 y6ost) — 0.15 kr/T.

cus lisodeictis; OaKTepUIIIHYIO aKTHBHOCTh
CBIBOPOTKH KPOH — C MCIIOIb30BAaHUEM TECT-
MHUKpoOa CYTOYHOW OyJIBOHHOH KyJIbTYpHI
E. coli. ITomy4yennslii uudpoBoii Marepuan
CTaTUCTUYECKH 00paboTaH C y4yeToM KpuTe-
pus Cteronenta (E.K. MepkypneBa, 1970).

PE3YJIbTATBI / RESULTS

AHanu3 pe3ysbTaToB MOJYYCHHBIX IPH
OIpEeJIeNICHNH TOoKasaTeleld Hecnenuduye-
CKOW Pe3UCTEHTHOCTH Y IBIIISAT-Opoiinepos,
B 000MX Hay4YHO-NPOM3BOACTBEHHBIX OIIbI-
TaX, CBUACTEILCTBYET O 3HAYCHUSIX B HAXO-
JIEIIUXCST B Tpefenax  (U3HOIOTHYECKOH
HOpMBL. B TOoxe Bpems B 1 HayudHO-
MIPOM3BOJICTBEHHOM ~ ONBITE  HAMOOJbBIINE
3HaueHus: o ypoBHio BACK ycranaBiuBa-
JIMCh Y LBIUISAT OpOMIEpOB ONBITHBIX TPYIIIIL.
Hawubonee Boicokuii ypoBenb BACK ycra-
HOBJICH y HBIUIAT 2 ¥ 3 ONBITHON TPYTIIBL,
cocraBuBuii 47,75+0,55% wu 47,08+0,59
MIPEBOCXOJICTBO HAJ aHAIOTaMH KOHTPOJb-
HOW rpymmbsl coctaBmwio oOose 15,1 % (P
<0,5). Ilpeobnamanne 1 OMBITHO TpPYMNIIBI
HaJ KOHTpoJibHbIMH aHanmoramu o BACK
cocraBwiio 10,39%, 4To MeHEe 3HAUMTCIIb-
HO, HO, KaK M1y 2 ¥ 3 OTBITHBIX TPYIII CTAaTH-
ctudecku goctoBepHo (P <0,5). TTokazatensb
JIACK CBIBOPOTKH KPOBH, Takke HAHOOIh-
mye 3HAYCHUsI UMEN y LBIUIAT OpoiIepoB
OMBITHBIX IPYyMI, cocTaBiAd y 1, 2 u 3ombIT-
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HeIX Tpymr: 19,1540,74%, 20,57+£0,56% u
20,50+0,74% COOTBETCTBEHHO, 4YTO Ha
6,27% (P>0,05), 12,74% u 12,44% (P <0,5)
0oJpIlIc YeM aHAJOTWYHBIN ITOKA3aTelb Y
LBIUIAT OpONHIEepOB KOHTPOIBHOW TPYIIIBI
(Pucynok 1).

Ucxons w3 (pakTHYECKHX pEe3yIbTaToB
HCCIIETIOBAaHUN OYECBHIIHO TIOJOXHUTEIEHOE
BIIMSIHUE DKCTPAKTa HXMHOLEU Ha XapakTep
pa3BUTHsI TYMOPAIBHOTO 3BCHA HECTICIU(H-
YECKON PE3UCTCHTHOCTH, MPH 3TOM Hau0o-
Jiee ONTUMAIbHON J1030M sSIBNIIETCS 5,5 Mi1/Kr
JKUBOW MaCCBHI.

B xoze 2 Hay4YHO-TIPOM3BOICTBEHHOT'O
HKCICPUMEHTA, TIOCBSIICHHOTO W3YYCHUIO
ToKaszartesiell Hecrer(puIecKoi pe3nCcTeHT-
HOCTH, TaKKe MPOCIEKHUBACTCS BIUSHUE
M3ydyaeMblX  IpeanopaToB Ha  ypOBEHb
JIACK u BACK. Cneayer OTMETUTH, 4TO,
Kak 1 B 1-oM, Tak U BO 2-M Hay4HO-
MIPOU3BOJICTBEHHBIX OIBITAX YCTAHOBJICHHbIE
3HAYCHUsI HAXOAWIUChH B TIPEeNax BUIAOBOM
HOpMBL. OHAKO MEXIy TPYIIIaMHd OTMEYa-
€TCsI HEKOTOPBIE Pa3IIHIHsL.

Tax mo yposuto BACK kpoBu Han0oib-
M€ 3HAYEHUsI YCTAHOBJIEHbI y NTHLBI 3
OTIBITHOM rpym, COCTABJISIBILILE
49,54+0,49%, uro Ha 18,11% (P <0,05)
0oJipIlie YeM y aHAJIOTUYHOTO MOKa3aTens y
KOHTPOJBHOH Tpynmsl ¥ Ha 5,23% u 3,61%
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Puc. 2. BACK u JIACK y yvinism opotiniepos, 2 HayuHo-X0351cmeeHHbIll onvim, (n=>5)

Ooybllic B CpaBHCHHWU ¢ aHajgoramu | u 2
oneiTHBIX rpynn (P <0,1). Yposens JIACK
XapaKTepu30Bajcs CIEAYIOUMMU 3HAYCHUS-
MU Yy KOHTPOJbHON |, 2 M 3 ONBITHBIX
TpyIm: 17,95+0,62% 19,85+0,15%
20,57+0,56% wu 21,85+0,75% cooTBeTCTBEH-
HO. [IpeBocx0ACTBO 3 ONMBITHOHN TPYHIBI HAJZL
aHajoraMM KOHTpPOJIBHOW | W 2 ONbITHOH
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cocraBwio: 17,85%, 9,15% u 5,86 % (P
<0,05) coorBercTBeHHO (PHcyHOK 2).

BbIBO/IbI / CONCLUSION

Takum obpazom, mpoduotuk «CyoTHimc
-C» M DKCTPAKT HXUHOIEH IypIypHOH OKa-
3bIBAIOT BIMSHHME Ha (pOpMHpOBAaHHME U aK-
TUBHOCTH (DAKTOPOB, OINPEIEISIONINX YPO-
BEHb HECTIeUU(PHUIECKOW PE3UCTCHTHOCTH Y
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MSICHOM NTUIIBI, B YaCTHOCTU JIM3OUUMHYIO U
OaKTePHUIUIHYI0 AKTUBHOCTh CBIBOPOTKHU
KpoBH. B TOXe Bpemsi, COBMECTHOE TIpHMe-
HEHHE 3THX TMPENapaToB B PAIMOHE IBITUIAT
OpoiisepoB JOMONHAET APYT Apyra B OTHO-
IIIEHWH TIOBBIIICHUS] YPOBHS STHX TOKa3are-
neit Ha 17,85% (P <0,05). danHoe oOcTos-
TEJILCTBO UMEET CYIIECTBEHHOE 3HAUCHUE W
UTpaeT KIOYEBYIO pOJIb B MOAJICPIKAHHE
ONTUMAJBHOIO YPOBHSI (PU3MOJIOTUYECKOTO
CTaTyca BBIPAIMBAEMOW MTHUIIBI, MOBBIIIIC-
HUS TIOKa3aTeeil COXPAaHHOCTH MOTOJIOBBS U
B KOHEYHOM WTOTE pEaM3allii OMOJIOTHYE-
CKOTO TTOTEHIHAa IPOTYKTHBHOCTH.

HUMORAL INDICATORS OF RE-
SISTANCE OF BROILER CHICKENS
WHEN COMBINING PLANT EX-
TRACT AND PROBIOTIC

Kozyrev S. G. " — Doctor of Biology,
Professor, leading researcher, Temiraev
R.B."" 2 — Doctor of Agricultural Sciences,
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— graduate student, Gugkaeva M.S.” — Can-
didate of Biology, Associate Professor, Act-
ing Head of the Department of Veterinary
Medicine and Veterinary and Sanitary Ex-
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* FGBOU VO "Gorsky State Agrarian
University"

> FGBUN "Order of the Red Banner of
Labor Nikitsky Botanical Garden — National
Scientific Center of the Russian Academy of
Sciences"

*soslan-k72@mail.ru

ABSTRACT

The article presents an analysis of the
effectiveness of the immunostimulating ef-
fect of Echinacea purpurea extract and pro-
biotic «Subtilis-C». The experimental part
was carried out in two scientific and produc-
tion experiments, in poultry houses with
floor maintenance, on four similar groups of
broiler chickens of the Cobb cross-500 with
100 heads each. To select an effective dose
of Echinacea purpurea extract, the first sci-
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entific and production experience was con-
ducted. The most optimal dose of Echinacea
purpurea extract identified in the first scien-
tific and production experiment was 5.5 mg/
kg of body weight. To evaluate the effec-
tiveness of combining a plant extract with a
probiotic, a second research and production
experiment was conducted. Bactericidal and
lysozyme activity in the blood serum of
chickens. The paper provides data on the
nature of the change in the level of the stud-
ied indicators in response to the introduction
of Echinacea purpurea extract and probiotic
«Subtilis-C» into the diet, the optimal dose
and mode of combined administration of the
studied preparations into the diet, composing
the following scheme: Echinacea purpurea
extract at a dose of 5.5 mg/kg body weight +
«Subtilis-C» at a dose, pre-starter and starter
feed (from birth to the age of one month) —
0.3 kg/ton, in finisher (from the age of one
month to slaughter) — 0.15 kg/ton. In the
established scheme, the plant preparation
and probiotic effectively complement each
other, which is significantly manifested by
an increase in lysozyme activity of blood
serum by 17.85%, and bactericidal activity
of blood serum by 18.11%. It is noted that
the established regime for the use of the
studied evaporates contributes to improving
the safety of livestock and the realization of
the biological potential of meat productivity
in broiler chickens.
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3 PE®EPAT
L | 5 B Co3aHne 0TEe4eCTBEHHBIX KPOCCOB MTHIIBI U pa3pabOTKa AT HUX ONTHMAallb-
& e HBIX PAlMOHOB SIBJISETCS aKTyaJbHOW MPOOIEMOH, MOCKOIbKY HCCIEIOBAHNS
'\ F «— in Vivo ¢ mprMeHeHneM (UCTYIBHBIX TEXHOJIOTHH B HACTOSIIEE BPEMsI MaJIo-
PR () 4 4yucIIeHHbl. B Hacrosmell paboTe mpencTaBiIeHbl AaHHBIE IO ONPEICICHUIO

”.,/ /Bl 7 JyOJCHAIBHON M MICAIBHOH aKTUBHOCTH IHIICBAPUTEIBHBIX (EPMEHTOB NPH
UCIIOJIb30BAHUH B PAIlMOHE Kyp-HECYIIEK OCJIKOBBIX JI00aBOK PacTUTEIBHOTO

(COeBBIi MIPOT M KMBIX) U JKUBOTHOTO NMPOUCXOKICHUS (PHIOHAS MyKa U MSACOKOCTHAsI MyKa).
OmnbIThI BBIMONHSIIM Ha Kypax-Hecymikax (Gallus gallus L.) kpocca Hisex White (n=24, P AY-
MCXA nmenn K.A. Tumupszesa, 2022,2023 1T) ¢ XpOHHYIECKOH TyOIeHATFHON U HIICaTbHON
¢uctynoil. Becex Kyp menuim METOIOM CITydaifHO# BBIOOpKH Ha 4 Tpymmsl: 1) 1 KOHTposbHAS
rpymma — nosydana OP (1a6in.1); 2) 2 onbITHas TpynIia — B COCTAB PAIliOHA BBOJIWIN T00aBKY
1,5% coeBoro »kMbIXa, B3aMEH COEBOTo HIpoTa; 3) 3 ombITHAsA rpymmna — BBoawm 1,5% wmsico-
KOCTHOW MYKH B PallioH, B3aMeH cOeBOro mpota; 4) 4 onsiTHas rpymnmna — sBogwin 1,0% no-
6aBky pbeIOHOM MykH B OP B3aMeH coeBOro mpora. Y CTaHOBJIEHO, YTO OCJIKOBBIE I0OABKH I10-
pa3HOMY THIPOJIM3YIOTCS B KHIIEYHUKE MTHUIBI U YCBAaUBAIOTCS OpraHU3MOM. Tak, paciernsie-
HHUE COEBOTO OeJIKa MAET MHTEHCHBHEE Y *KMbIXa, YEM Y HIPOTA 3a CUET MOBBIIICHNS aKTHBHO-
CTH TPUIICHHA B TyoJicHyMe Ha 43,6%, a mpu no0aBiieHHN PBIOHOM MYKH aKTHBHOCTH (pepMeH-
Ta noselmaercs Ha 11,8% npotus macokoctHor myku u 101,5% - coeBoro mpora. ITpu aTom
YCBOCHHE MTPOTEHHA TTOBBIIIACTCS, YTO COIMPOBOXKAACTCS YBEINUCHHEM aKTHBHOCTH TPUIICHHA
B KPOBH IIPH HCIIOJIb30BAHUM COEBOT'0 JKMbIXa U B MOU€ NPH J00aBJICHUH PHIOHON MYKH B pa-
uoH Kyp. C SKCKpeMEeHTaMH HauMEHbINasi MoTepsi TPUIICHHA HaOMI0aeTcst B rpyIie, Moiy-
yapiiel 100aBKy MSICOKOCTHOW MyKH (Bbleisiercsi TpurncuHa 9,6% 1o akTHBHOCTH), 3aTeM
pbioHOM Mykn — 16,8% u coeBoro xwmbixa — 21,7% OT akTHBHOCTH B JIBEHA/I[ATUIIEPCTHOM
KHIIIKE, 9TO CBUAETENLCTBYET 00 3(p(heKTHBHOCTH NCTIONIB30BAHMSI HK30- M SHJOT€HHOTO MPOTe-

WHA OPTaHU3MOM IITHUIIBI.
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BBEJEHUE / INTRODUCTION

Bomnpocs! co3nanust ONTUMAaIbHBIX Paly-
OHOB ISl CENbCKOXO3SMCTBEHHON ITHIIBI
SIBIISIFOTCST aKTyaJIbHBIMHU 110 TIPHYMHE BBICO-
KO# Jjomm 3arpar Ha KomOukopma. C 1enbio
yJIEIIEBICHUsT KOMOUKOpMa MPOU3BOUTEIH
UIIYT BO3MOXXHOCTh 3aMEHbI JOPOTOCTOS-
KX OENKOBBIX KOMIIOHEHTOB B pallOHE
ITUIB (MICOKOCTHYIO MYKY, PHIOHYIO MYKY)
Ha OoJjiee AerieBble MHIPEIUCHTHI U3 PacTH-
TEJIHOTO CBHIPbS.

Haubonee mmpoKko W3BECTHBIM OeJKO-
BbIM KOMITOHEHTOM B pallMOHaX >XKMBOTHBIX
SIBJISIETCSI COSl U TPOAYKTHI €€ repepaboTku
(IpoT, KMBIX), OJHAKO KOJMYECTBO 3TOU
KYJbTYpBI, IpoU3BoaAUMOe B PD He MOKpbI-
BaeT MOTPEOHOCTH KUBOTHOBOACTBA CTPAHBI
[1]. Haubomee moporocTosmuMu KOMIIOHESH-
TaMH KOMOMKOPMOB ISl NTHIBI B HAIeH
CTpaHe SIBIISIIOTCS, KaK MPaBWIIO PhIOHAST My-
ka U coesblil mpoT [2]. ITpu 3TOM HX Kaue-
CTBO 3a4acTyl0 HE COOTBETCTBYET CTOMMO-
ct. Ha pbIHKe MOSIBISIFOTCSI HOBBIE JOOABKU
KHMBOTHOTO MPOUCXOKACHH, TaKHe Kak Oe-
ok yuumHOK Lucilia spp., KoTopsle mpen-
CTaBISIIOT COOO IEHHBIM MCTOYHUK YCBOSsIe-
MBIX aMUHOKHUCIOT [3]. OgHako 1o npuunHe
BBICOKOM Ce0ECTOMMOCTH, JaHHBINA MPOIYKT
He Hauien Ha peiHke P® mmpokoro pacmpo-
ctpanenust. CieoBaTenbHO, BOIPOC 00 Hc-
MOJIb30BAaHUM B KOPMax MTHIBI OEIKOBBIX
N00aBOK TIONHOCTBIO HE HW3y4YeH, Tpedyer
(yHIaMEHTATBHBIX MOAXOJO0B IPU OIpEse-
JICHNU MEXaHW3MOB JICHCTBHS Pa3HBIX Oell-
KOBBIX J00aBoK. Hanbosnee nepcrieKTHBHBIM
HalpaBJICHUEM HCCIIECOBaHUS SIBISIETCSl MC-
M0JIb30BaHKUE (PUCTYIIBHBIX TEXHOJIOTHH, HO
OHH MaJIOUMCIICHHBI 1 Pa3HOPEUYUBHI [4-6].

Llenpto Hacrosnied paboOThl OBLIO
n3ydeHne (EPMEHTATUBHOM AaKTHBHOCTH
JYOJCHAIBHBIX M WICATbHBIX (EPMEHTOB H
MaKpO3JIEMEHTOB M COIIOCTAaBJICHHUE C JaH-
HBIMH MOYH W CHIBOPOTKH KPOBH Yy Kyp NpH
3aMeHe B pallOHE COEBOro IIPOTa Ha coe-
BBIH JKMBIX, JI00aBKY MSCOKOCTHOH WM
PBHIOHOW MYKH.

MATEPHAJIBI W  METOIbI /
MATERIALS AND METHOD

HccnenoBanust BBIMOJHSIIMCH HA Kypax-
mecymkax (Gallus gallus L.) kpocca Hisex
White (n=24, PTAY-MCXA wumenun KA.
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Tumupszena, 2022,2023 1T) ¢ XpOHUYECKON
JYOJICHAIbHOW ¥ WJICAILHOH (HUCTYIOM.
OOBIYHBIA U SKCIIEPUMEHTAIBHBIA PAITOHBI
ObUTH cOCTaBJICHBI TAKUM 00Pa30M, 4TO UMe-
JM OJJMHAKOBOE COZEPKaHUE CBHIPOTO TPOTe-
uHa (17,7 %).

Bce mccrnenoBaHust Ha NTHIE BBITTOJHS-
JIM, PYKOBOJICTBYSICh TPEOOBaHUSIMU TyMaH-
HOTO OTHOILIICHUS K JKUBOTHBIM
(EBpormeiickast KOHBEHIIUS O 3alUTE MO3BO-
HOYHBIX JKMBOTHBIX, WCIHONB3YEMBIX IS
HKCTIEPUMEHTOB WM B MHBIX HAYUHBIX IIETISIX
(ETS Ne 123) [pyc., anrm] (CrpacOypr
18.03.1986) [7].

XUpPYPruuecKyIo OINEpaIyio Mo BXKHUBIIE-
HUIO JIyOJICHAJTBHOW W WiealbHOW (HUCTYI
BBIMONHAIM Ha Kypax 40-HemeabHOro BO3-
pacra 1o MeTojy, pa3paboTaHHOMY B Hallen
nmabopatopun [8].

Ilocne xupypruueckoi omnepauuu Ha
Kypax BOCCTAQHOBJIEHHE 370pPOBbSI IPOUCXO-
JUT depe3 3-5 CyTOK, MOCJIE 3TOr0 CpOKa
MOXHO TIPHCTYNaTh K (HU3HOJIOTHYECKAM
ombiTaM. Bcex Kyp nenmim MeTojoM City-
qaiiHO# BeIOOpKM Ha 4 rpynmbl: 1) 1 KoH-
TposbHas rpymnma — nonydaia OP (tabm.l);
2) 2 ombITHas TpyINa — B COCTaB pallOHA
BBOAMIN 1100aBKy 1,5% coeBOro »XMmbIxa,
B3aMEH COEBOT0 LIPOTa; 3) 3 OMbITHAS IPyTI-
na — BBoaAWIM 1,5% MsCOKOCTHOW MYKH B
panmoH, B3aMeH coeBoro mporta; 4) 4 onbIT-
Hast rpynna — BBogwin 1,0% no6aBky pbio-
Hoi myku B OP B3aMeH cOeBOTO LIPOTA.

OmnpeneneHne aKTUBHOCTH (EPMEHTOB
MIPOBO/IMIINCH HA TTOJTyaBTOMAaTHIECKOM OHO-
XUMHYECKOM  aHanmmzatope BS  3000M
(Sinnowa, KHP), HTI BioChem SA (HTI
Technology, CIIIA) u Ha aBTOMaTHYCCKOM
onoxumuueckom ananuzarope BioChem FC-
120 (HTI Technology, CIIIA), ¢ ucnosns3o-
BanueM peaktuBoB HTI Technology. AxTus-
HOCTh TPHWIICHHA BBIMOJIHUIM TI0 METOIY
Beprunpaxosa, ['po3unoit (2018)[9], amma-
3bI U JIMIa3bl, MAKPOIJIEMEHTOB — C MCIOJb-
3oBaHHeM peaktuBoB kKoMmanuu (JJUMABET,
PD).

Becw mudposoii marepuan oOpadaThiBa-
JM METOJIOM BapUallMOHHON CTaTUCTUKHU C
HCIoab30BanreM Taoaui CThIOIeHTA.
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Tabéauua 1
CocTaB palluoHa KOHTPOJIbHOIO U ONBITHHIX EPHO/I0B
I'pynmna
Wurpenuent, % 1 kouTpONb- | 2 ombITHAL 3 ombiTHas | 4 ombITHAsM
Hasl
ITmenuna 26 26 26 26
Kykypysa 28,4 28,4 28,4 28,4
[por coessrit 46% CII 17,7 16,2 16,7 15,2
JKMEBIX COCBEINT - 1,5 - -
MsicokocTtHas myka CII 42% - - L5 -
Myxa psi6nast CIT 62% - - - 1,0
pot noaconneunstit CI1 36% CK 19% 10 10 10 10
Macio nojaconHeyHoe 5 5 5 5
Mownoxmopruzapar imsuHa 98% 0,26 0,26 0,26 0,26
DL-Metnonun 0,28 0,28 0,28 0,28
L-tpeonun 0,08 0,08 0,08 0,08
Mounoxkansruiipochar (MKD) 1,3 1.3 1,3 1,3
Conp moBapeHHAs 0,2 0,2 0,2 0,2
W3BecTHAKOBAS MyKa 9,85 9,85 9,85 9,85
Cynbdar HaTpus 6e3BOTHBII 0,12 0,12 0,12 0,12
Cona nuieBast 0,13 0,13 0,13 0,13
Xomun-xsopua 60% 0,18 0,18 0,18 0,18
But-MuHepanbHBIH IPEMHIKC 0,5 0,5 0,5 0,5

PE3YJIbTATBI / RESULTS

Haunbomnee akTHBHO THAPOIN3 MTUTATEIb-
HBIX BEIIECTB KOpMa MPOHUCXOJIUT B TOHKOM
OT/eJIe KHIICYHUKA. DTO CBA3aHO C TEM, 4TO
B BOCXOAsIIEe KOJEHO |2-MepcTHOM KHUIIKU
BITQJIAIOT MPOTOKH IOJDKEITYIOYHOM Kee3bl
W KEIYH, KOTOpbIe OOECIICUMBAIOT HETpe-
PBIBHOEC B TCYCHUEC CYTOK BBIACJICHHUC B KH-
IIEYHUK MaHKPEATHIECKOTO COKa, 0OraTtoro
AMMJIOJINTUYIECKUMH, JTUITOIUTUYCCKIMU |
MIPOTEOIUTHYECKUMH (pepMeHTamu. Briene-
HUE MMaHKPEaTHIeCKOro COKa CBSI3aHO C MPH-
emoM kopMma u Bojasl [10,11], mostomy B
MOCTIpaHANaNIbHY0  (pa3y MNHIIeBapeHus
HaOoaeTcsl yBennueHue pepMeHTaTUBHON
AKTUBHOCTH. AKTUBHOCTH (JEPMEHTOB YETKO
ajanTupyercs K coctaBy parwona [12]. TTo-
9TOMY OIpE/IeIIeHUE aKTUBHOCTH TUIIEBAPH-
TEJNBHBIX ()EPMEHTOB B JIyO/ICHATHHOM XH-
Myce 4epe3 OJIMH Yac Mociie KOPMIICHUS Kyp
HanboJee TOUYHO OTPaXKaeT IPOLECCHl ajal-
Taluu K INPUHIATOMY KopMmy. /laHHbIe mpen-
CTaBJICHBI B Ta0J.2.

AKTHBHOCTh TpPHUIICHHA IIOBBIIIAIIACH HA
43,6% 1pu 3aMeHE B pallioOHE COEBOTO LIPO-
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Ta Ha JKMbIX, OOjee 3HAYUTENIbHO aKTHB-
HOCTh TPHUIICHHA YBEIMYHMBANIACh TPH J100aB-
JICHUN K KOpMYy OEIKOBBIX JT0OAaBOK JKHUBOT-
Horo mpoucxoxnaenus (Ha 80,2% - mpu mo-
0aBneHNH MsICOKOCTHOM Myku U Ha 101,5% -
pBIOHON MyKH). DTO yKa3bIBaeT Ha TO, YTO
MPOLIECCHI THAPOJIN3a B KUILCUYHUKE YCHIIH-
BAIOTCSI MO/1 BJIMsIHHEM 00Jiee TIOJIHOLEHHOTO
[0 CBOEMY COCTaBY PAallMOHA, TIPU 3TOM IIO-
BBIIIACTCA €ro MEepeBapyMOCTb U YCBOCHHE
opraan3MoM nTHiH [8]. B 3 n 4 ombITHBIX
TPyMIIax OTMEYaJOCh IMOBBIIICHHE aKTHBHO-
CTHU amMuJa3bl, COOTBETCTBEHHO, Ha 42,1% u
58,7% (p<0.05) mo cpaBHenuto c¢ lkoH-
TPOJILHOM TpynIod AKTHBHOCTbH JIUIIa3bl
YBEJIMUMBANIACh BO 2-i OMBITHON Ipymrme Ha
87,2% (p<0.05), B 3 — Ha 540,7%, B 4 OMNbIT-
HoW Tpymnne — Ha 401,2% mo cpaBHEHHIO ¢
KOHTpOJIeM. B KoimuecTBe MakpO3JIeMEHTOB
Habmromanace oOpaTHas AWHAMHKA: COZAEp-
JKaHWE KalbIUs BO 2 OINBITHOH TpyIe
yMmeHbanach Ha 18,1%, B 3 onbITHOH rpyn-
ne — Ha 19,5%, B 4 ombITHON rpymme — Ha
27,8% 1O CpaBHEHUIO C KOHTPOJBHOM IpyI-
moit. Comepkanue Qochopa CHIKAIOCH
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Taoauuna 2
AKTHBHOCTH MUIIEBAPUTEILHBIX (DEPMEHTOB U COJEPKAHUE MAKPOIJIEMEHTOB
B IyOJ€HAJIBHOM COAEP:KUMOM KyPp Kpocca Xaiicexkc beJblii
[Toka3zarenb I pynma
1 KOHTpOJIbHAs 2 OmbITHAS 3 ombITHAs 4 onbITHAs
AKTUBHOCTD 769+44,7 1104+81,4° 1386+153,5° 1550+97,0%
TPUIICHHA, ¢]1/71
AKTHBHOCTS 20499+1670,9 26026+2267,6 29125+1482,8° 32529+1100,4%
aMIJIa3kl, e/l
AKTHBHOCTE 86+13,1 161£22,5° 551+56,3% 431+£31,3%
JIATIA36L, /1T
Kambup, 72+3,0 59+3,3° 58+3,5° 52+3,6°
MMOJIB/JI
Doctop, 4,4+0,20 424021 3,840,13° 2,3+0,13%
MMOJIB/JI
Ipumeuanue “— pasnuuue ¢ 1 KOHMPOILHOU PYNNOU OOCMOB8EPHO, P - docmoseproe pas-
auuue mexcoy 3 onvimuol u 4 onvimuol no cpasHeruto co 2 onvimuotl epynnot npu p<0.05,
30echb u oanee

Taoauma 3
AKTHBHOCTBH q)epMeHTOB U coAepiKaHue MAKPO3JI€MEHTOB
B WIEAJTbHOM XMMYycCe Kyp-HecylIeK
['pynma
[Toka3zarenb
1 KOHTpOJIbHAS 2 OIBITHAS 3 ompITHAs 4 ompITHAS
AKTHBHOCTH 314+30,8 240+20,1 133+10,82 260+25,7
TPUIICHHA, C]I/JT
AKTHBHOCTS 191+18,1 342+14,3 180+17,8 331+32,5°
aMuIIaskl, e/J1
AKTHBHOCTB 6£0.6 70,6 240,2° 4404
JIATIA3kI, eI/
Kams i, 1,240,20 2,240,15 0,8:£0,08" 1,8+0,18
MMOJIB/JT
®ocdop, 4,9+0,40 6,5+0,62 5,8+0,53 6,0+0,62
MMOJIB/JI
Taoauna 4
KosimuecTBO MO4H y Kyp-HecylLlIeK M e€ OMOXUMUYeCKUe N0KA3aTe/
[pynna
IToxazarenn Tx %o 30 40
KonnyecTBo MO4H 3a CYyTKH, MIT 77+8,6 56+5,0% 29+2 9% 34+10,1*
B en o6bema, MMOJIB/JT 9+0,3 10£1,9 9+1.4 10+0,8
KaJbLHH B cyrounom ooveme 0.69 0.56 0.26 034
MOYH, MMOJIB/MJI
B en o0bema, MMOJIB/JT 3,0+0,58 0,8+0,09* 1,0+0,24* 1,4+0,59*
docdop B cyrounom o6seme 023 0,04 0,03 0,05
MOYH, MMOJIb/MJI
B en o0bema, e/n 4,0+0,57 4,0£1,1 5,8+1,32 12,3+0,64*
TPHUIICUH B cyrounom ooveme 031 0.22 0.17 0.42
MOYH, €1I/MII
Ipumeuanue: * - usmeneHue nokasameis Ha OOCMOBEPHYIO BEIUUUHY NO CPABHEHUIO C KOH-
mpoaem, npu p<0.05
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TOJIBKO B 3 M 4 ONBITHBIX I'pyNIax MpH J0-
OaBiicHUM O€liKa YKUBOTHOT'O ITPOUCXOXKIC-
HHSI, COOTBETCTBEHHO, Ha 13,6% u 47,7% 1o
CpPaBHEHHUIO C KOHTpPOJIbHOW Tpymmoi. Cie-
JIOBaTeIbHO, Hamboyee BBIPAKEHHAS peak-
LIUsT TIMIIEBAPUTENBHBIX (PEPMEHTOB OTMEYa-
eTcsl Ha 100aBKy OEJIKOB M KHPOB )KUBOTHO-
T'O IIPOUCXOXKJICHNUS, 9YTO 00yCIIOBIICHO Oojee
TIOJTHBIM COCTABOM aMHHOKHCIIOT U YKHPHBIX
KHCJIOT, 0COOEHHO HE3aMEHUMBIX.

Jns Toro, 94TOOBI MOHATH MEKYTOUHBIN
0OMeH B OpraHmsMe Kyp, ObUIH BBITIOTHEHBI
WCCIIeIOBAaHUS Ha Kypax ¢ (UCTYyIoi moa-
B3JIOLIHOW KHIIKH, OT KOTOPBIX MMEIH BO3-
MOJKHOCTB TI0JIy4aTh HE TOJIBKO HiIealbHOe
coJiep)kuMoe, HO W Mouy. V3BecTHO, 4TO
AKTUBHOCTb MNHIICBAPUTCIIBHBIX q)epMeHTOB
B IIOJAB3JIOIIHOM  KHUIIKE 3HAYUTEIHLHO
YMEHBIIIAETCS TI0 CPABHEHUIO C JABEHA/IIIATH-
mepctHOW kumkod y kyp [13]. Hannsre
TIpeCTaBICHbI B Ta0mHUIE 3.

W3 manHO# TaOIMIBI BHAHO, YTO IO aK-
TUBHOCTH TPUIICHHA B WJICAILHOM COZIEPKH-
MOM JIUJIUPYET KOHTpOJIbHAs Tpymma, Ije
BbIXOJ TpHUIICMHA W3 OpraHu3Ma IITUIIbI CO-
crasiseT 40,8% OT akTMBHOCTH B JBEHAIa-
TUIIEPCTHOHN KHIIKE, I7ie HAOMI0AaeTCs MaK-
CHUMYM aKTHBHOCTH B CBSI3H C IIOCTYIIIICHHEM
TIAaHKPEaTHYEeCKOro coka. HawmMensinee BbI-
Jenenne (epMeHTa C HKCKpEMEHTaMH U3
opraHu3Ma NTHIBI HAaOIIIOJaeTcsi B TPYIIIE,
ToJTy4aBIieil 100aBKy MSCOKOCTHOM MyKH
(Beienserca TpuncuHa 9,6% MO aKTUBHO-
CTH), 3aTeM pbIOHON MykHu — 16,8% u coeBo-
ro xmbixa — 21,7% 0T aKTUBHOCTH B JBEHa-
JUATUIIEPCTHON KUILKE. Brienenue amuna-
3Bl HaXoauTcs Ha ypoBHE 1%, 4TO MOXKHO
0OBSICHUTH THAPOJIN30M CO CTOPOHBI MPOTE-
a3. B nieansHOM cofepikMMOM Maljio cojiep-
JKUTCSL JIMMA3bl, CylIs MO aKTUBHOCTH (ep-
meHta oT 0,36% (3 omeITHas rpynma) 10
6,98% (1 xonTpodbHas rpymma). Taxke Ma-
JI0 BBIZIETISIETCST OOIIEro KalbIus, TOCKOIBKY
OH pPacXoJyeTcsi OUYeHb PAIOHAIBHO y He-
cymku. KommuaectBo docopa B nBeHama-
TUIIEPCTHON KHIIIKE MEHBIIE, YeM B HIICallb-
HOM COJIEP)KMMOM, YTO MOXHO OOBSICHHUTH
OBICTPBIM BCACBIBAHMEM ATOTO 3JIEMEHTa B
HBeHaHHaTHHepCTHOﬁ KHUIIKEC U UCIIOJIb30Ba-
HHEM B MEKXYTOYHOM oOMmeHe. CrenoBaTemb-
HO, TOKa3aTelW yOJCHAIbHO-MIICATbHON
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OCH aKTUBHOCTU ()€PMEHTOB CBUCTEILCTBY-
IOT O TIEPBOM dTare oOMEHa BEIISCTB — ITH-
IIEBapEHUN B OpPraHM3MeE Kyp, HHTEHCHBHEE
OH TIPOTEKAET MPH HCIIOIb30BAaHUU COEBOTO
JKMBIXa ¥ MIPOJYKTOB KMBOTHOTO IPONCXOXK-
neHus. BTopoit stam (MeXyTOYHBIH OOMEH)
HaWIydmuM o0pa3oM BHJIEH B pe3yJsibTaTax
COCTaBa MOYH, IIOCKOJIBKY OTpakaeT Mpo-
LIECCHI, CBS3aHHBIE C COCTAaBOM KPOBH y Kyp
(Tabmn.4).

PesynpraThl MCCIEOOBAaHMN IOKa3aiH,
YTO KOJIMYECTBO MOYH 32 CYTKH CHIKAETCS Y
Kyp, TOJIy4aBIIMX B KadecTBe OEIKOBOU
n00aBKM coeBbIi XMbIX (Ha 27,3%), msico-
KOCTHYIO MyKy (Ha 62,3%), pbIOHyI0 MYKY
(Ha 55,9%) 1o cpaBHEHHIO C KOHTPOJBHOU
TpyIIoil. 3a7epKKa BHIBEICHNUSI MOYHU CBsI3a-
Ha C TOBBIIICHUEM YPOBHS JKHUJIKOCTH B Op-
TaHWU3ME, YBEJIMUEHUH apTEPHaIbHOTO /1aB-
JeHusl. DTO BKJIIOYAET MEXAHU3M ITOBBIIIE-
HUSI POJI KAJUTMKPEHH KHUHUHOBOW CHCTEMBI
W aKTUBHPOBAaHMHU OpaJlMKUHMHA, B KOTOPOM
NPUHUMAeT yd4acTHe TpHICHH. [loaTomy,
BUJINMO, €r0 aKTHBHOCTH CTAaHOBHUTCS BBIIIE,
4yeM B KOHTpOJbHOW rpynme. Tpuncus,
HaXOJIIIMICS B MOYe, MMOCTYNaeT Ty/Aa, BH-
MO, M3 KPOBH, TO3TOMY MOXET CBHJE-
TEJILCTBOBATh TIPH CBOEM TIOBBIILICHHH 00
n3MeHeHnn MeTabonu3ma [14]. HauGonpmee
YBEJIMUYCHNE aKTUBHOCTH TPHUIICHHA B MOYE
OTMeyaeTcs Py J0OaBICHUH OeJKa >KHUBOT-
HOTO TIPOUCXOXK/CHUS: MSICOKOCTHOM MYKH
(na 45,0%) u pwioHOI Myku (Ha 207,5%).
OTO CBUJIETEIBCTBYET O TOM, YTO HPOTEHH
JKUBOTHOTO TPOMCXOKACHUS JIy4llle yCBau-
BACTCS B KUIIEYHUKE U CIIOCOOCTBYET IOBBI-
IICHUIO AKTHBHOCTH TPHUIICHHA B CHIBOPOTKE
KPOBH, H3JIMIIKH KOTOPOTO BBLICISAIOTCS C
MOUOMH.

KonuyectBo 001Iero kxajibmus B MOYE
YMEHBIIAIOCH C YYETOM CYTOYHOI'O KOJIM4e-
CTBa MOYH, @ B €IMHUIIE 00BEMA CYIIECTBEH-
HOo He m3MeHsmock. Copepykanue ocdopa
3aBUCHT OT cOCTaBa OEIKOBOM 4acTH pammo-
Ha ¥ 3HAYNTEIBHO YMEHBIIACTCS TIPH J100aB-
JICHUH COeBOro skMbixa (Ha 73,3%), msco-
KOCTHOM MyKku (Ha 66,7%) u ppIOHOWH MYKH
(Ha 53,3%) 1Mo CpaBHEHHWIO ¢ KOHTPOJBHBIM
neprosioM. B cyrouHoM o0beme 3TH mokasza-
TEJIN YBEIMYUBAIOTCSI KPaTHO M yMEHbBINA-
IOTCS, COOTBETCTBEHHO, B 5,75 pas, 7,67 pa-



MexdyHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 20232.

Taoauna 5

Buoxumuyeckue nokazareiu KPpOBH Kyp-HecyllleK IPH UCIOJIb30BAHUHU
B COCTaBe PAllMOHA Pa3JIMYHBIX 0€JIKOBBIX 100aBOK

Tlokazarenu 1k 20 30 40
Awmmunaza, en/n 540+57,1 860+22,5%* 601+33,5 737+0,7*
Tpuricus, en/in 165+16,7 21348,1* 7244 ,2% 1154122

['mroko3a, MMOJTB/JT 10,1+0,31 11,0+0,03* 11,1+0,27 10,9+0,06*
OOmmii 6ok, /71 54,9+1,3 51,8+1,2 55,8+0,3 63,2+1,3*
Tpurmmepu, 3,4+0,81 0,640,03* 0,6+0,05* 1,1£0,01%
MMOJIB/JT
XonecrepuH,
MMOIb/L 3,2+0,15 3,5+0,35 3,540,35 3,5+0,35
[enounan 561+51,6 207+1,8% 477+4.8 496+6,0
dhocdotaza, en/n
Kanpimii, MMOJIB/J1 4,5+0,45 3,2+0,14 2,8+0,28* 3,1+0,14%*
Docdop, MMOITB/IT 1,8+0,11 1,740,08 1,620,16 1,6+0,02

HpuMeuaHue: * - UzMeHeHue noKa3amess Ha docmoeepHy;o GEJUYUHY NO CPABHEHUIO C KOH-

mponem, npu p<0.05

3a, 4,6 pa3a Mo CpaBHEHHUIO C KOHTPOJIbHBIM
TIEPUOIOM.

Pe3ynbTaThl HCCIEIOBAHUS CHIBOPOTKH
KpPOBH, TIOJIyYSCHHOW OT Kyp, O3BOJIHIH
OTpEeeTUTh (PU3NOTIOTUIECKOE COCTOSHHE
NTHIBI [IPU KCIOJIb30BAHUKM B HX pAIHOHE
pa3HBIX OCIIKOBBIX 100aBOK (TabI.5).

JlaHHBlE TIOKa3ajqM, 4YTO AaKTUBHOCTb
TPUIICUHA TOBBIIIAIIACHE B CBIBOPOTKE KPOBU
y Kyp, HNOJYyYaBIIMX COEBBIM JKMBIX (Ha
29,1%), m cHIWKamace NpH J00aBICHUU B
KOPM MSCOKOCTHOH Myku (Ha 56,4%) mo
CPaBHEHHUIO C KOHTPOJIEM. AKTUBHOCTb aMH-
J1a3bl MOBBIIIANACE Y KypP, MOIYYaBIIUX J0-
0aBKy COCBOro JXMbixa Ha 59,2%, pbiOHOU
MykH Ha 36,5% mnapaienbHo yBEJINYUBACT-
csl coJiepikaHue TIroKo3bl B kpoBu Ha 10,0%
u 7,9%, coorBerctBenno. OOmmii OeJIOK B
CBIBOPOTKE KPOBH KYp TOBBIIIAICS HPHU JI0-
0aBICHUM B PAIMOH Kyp PBIOHONH MYKH Ha
15,1%. B nunumgHOM OOMEHEe HaOIIOAaIoCh
CHIDKCHHE COJICPXKaHUsl TPHUIVIMIEPHIOB B
KpOBM ONBITHBIX Kyp Ha 82,4%, 82,4% u
67,7%, COOTBETCTBEHHO, MO CPAaBHEHUIO C
KOHTpOJIeM. AKTHBHOCTH IIEJIOYHON (ocda-
Ta3pl 3HauuTeNbHO (Ha 63,1%) CHMXKanach
[pyU 3aMEHE COEBOr0 MIPOTA Ha COEBBIN
xMbIx. CojiepKaHue KalbIisi B KPOBH Kyp
CHIDKAETCSI TIPU HCIOJIb30BAHUM B PaIOHE
J00aBOK JKMBOTHOTO TPOUCXOX/ICHMS: Ha
37,8% npu 106aBICHUH MSCOKOCTHOW MYKH
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u Ha 31,1% npu nobGaBieHUH PHIOHOW MYKH
B CPaBHEHHMH C KOHTPOJIEM.

benkoBrle BeliecTBa SIBISIOTCS Ba)KHEH-
el COCTaBHOW YacThIO JIFOOOTO OpraHn3Ma
U T03TOMYy OaJaHCHPOBAaHWE paIfioHa IO
MPOTEHHY SBJSICTCS AaKTyalbHON 3amaveit
JUIsl NITULEBOJICTBA. B mocnenHue rogsl HO-
Basl IMapajurMa MUTaHMs TNTHIBI BKIIOYAET
HCTIONB30BaHUE OETIKOB PACTUTEIBHOTO TIPO-
UCXOXKACHUSI MU CHUHTCTHYCCKHX AMHHOKHC-
sotr. OIHAKO HACKOJIBKO 3TO 0OOCHOBAHO C
TOYKH 3pCHUS (PU3UOJIOTHH NTHIIBI OCTACTCS
eme nokazare. [losTomy, mpumensisi ¢u-
CTYJIbHBIE TEXHOJIOTHHU Ha Kypax, ObUTH Tpo-
BE/ICHBI 9KCIIEPHUMEHTBI 110 U3YYEHHIO aKTHB-
HOCTH JIyOJICHAJIbHBIX, WJICAIbHBIX (hepMEH-
TOB, aKTUBHOCTHU TPHUIICKMHA B MOYC U 6I/IOXI/I-
MUYECKHUX TOKa3aTeJien KpOBHU IIPpU HUCIOJIb-
30BaHUM B paIlioHe Kyp /J00aBOK COEBOTO
JKMBIXa, MSICOKOCTHOH M PBIOHOH MYKH.

Pe3ynbTaThl NCCIE0BAHNS COTIIACYIOTCS
C U3BECTHBIMU JaHHbIMU [15] B TOoM, 4TO
KOpMa »HMBOTHOTO MPOMCXOXKIACHUs 00ana-
10T cOajJaHCMPOBAaHHBIM HAa0OpPOM aMHHO-
KHCJIOT U BBbI3BIBAKOT HaI/I60J'lBH_IyIO OTBECT-
HYIO PEaKlMI0 CO CTOPOHBI (DEPMEHTOB IH-
MIeBAPUTEIBHBIX Kele3. [IpoTenHsl pacTu-
TETBHOTO TPOMCXOXKACHUS TaKXKEe MOTYT
OTJIMYATHCS, B 3aBUCUMOCTH OT TEXHOJIOTUH
00pabOTKM MCXOJHOTO CBHIPHS, ITO KacaeTcs
OTJIMYMH IIPOTA M XKMbIXa, NPUTOTOBJICHHO-
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ro u3 cou. CpaBHMTENbHBIE HCCIEIOBAHUSA
Ha JIAKTHPYIOIIMX KOpPOBax C y4YeTOM JIO-
CTYHNHOCTH MpPOTEHHA JUIl BCACBHIBAHUS HE
BBIABWIM PAa3NMuuii B (pepMeHTaTHBHO-
MHUKPOOHOIIOTHYECKHX MTPOIIECCaX B MpeKe-
JMyaKax, OMOXMMUYECKHX ITOKa3aTeNsiX Kpo-
BU, MOJIOYHOH NPOJYKTUBHOCTH U COCTaBE
MOJIOKa KOPOB ONBITHBIX Ipynn [16]. Omsl-
ThI, TIPOBE/ICHHBIC HA CBHHBSIX TIOKA3aJH, YTO
HEOOXOZMMO BBOJUTH COEBBIH KMBIX B CJie-
JYIOIINX KOJWYECTBAX B PALMOHBI pacTy-
LIMX CBUHEH: TOACOIHEYHBINA JKMBIX TOpsYe-
TO TIPECCOBAHMS (IKCTPYIUPOBAHUS) C HH3-
KUM cozepxanueM kierdaTku (8-10%) mo-
0aBiIATH B palMoH B KosmuectBe 3,0% s
nopocsT B Bozpacte 0-2 mec, 7,0% ans mo-
pocsT B mepuoa 2-4 Mec M HEeIOCTaIolui
0€JIOK BOCIOJIHSTH COEBBIM IIPOTOM B KOJIU-
yectBe 15,0% st mopocst B Bozpacte 0-2
mec, 10,0% - mis mopocsT B Bo3pacte 2-4
Mmec [17].

BriepBbie BO3MOXKHOCTH pe30pOIHy TTaH-
KpeaTHueckux (hepMEHTOB U3 TOHKOM KUILIKH
C TPaHCIOPTOM B KPOBOTOK OBLIO ITOKa3aHa
B Hay4yHbIX MyOJMKAIMIX COTPYTHHKOB Ja-
ooparopun S.S. Rothman [18,19] B cepe-
muae 1970-x romoB. DTO OTKPBITHE MPOTH-
BOPEUWJIO  CYIIECTBOBABIIEMY IOCTYJATY,
COTJIACHO KOTOPOMY BCE IIMIIEBBIC Belle-
CTBa, TOCTYNUBIINE B KHIICYHHK B BHJIE
CJIOKHBIX MOJIEKYJISIPHBIX CTPYKTYp M Omo-
MOJIUMEPOB, MOJHOCTBIO PACIICIUISIIOTCA JI0
MIPOCTBIX COEAMHEHUH U TOJIBKO B TaKOU
(bopMe MOTYT BCachIBaThCsl BO BHYTPEHHIOKO
cpeny opraHusma. PagmonyximpHoe mede-
HUE (DEPMEHTOB M OMpEAEICHHE UX KaTalu-
TUYECKOH  aKTMBHOCTH  mo3Bommwio  H.
Goetze, S.S. Rothman [20] ycTanoBuTh (hakt
AKTHBHOTO BCAacChIBaHMSI M3 TOHKOW KHIIKH
Kponuka u Kpsic 50-65 % ammnasser u 60 %
XMMOTPHUIICHHA, CEKPETHPYEMBIX MOJPKEIy-
JIOUHOM K€JIe3011 B OTBET HA MAKCUMAJIbHYO
CTHMYJISIIMIO B OTIPENEISIEMBIN NTEPUO]] Bpe-
MeHd. [Ipudem ammiaza TpaHCIIOPTHPOBA-
Jack B 000MX HAIPaBJICHUSX, HO IIpeobiiaia-
Jla aKTHBHas peadcoplys B KPOBb. Y delo-
BEKa pe3yJIbTaThl IOKa3aJld aKTHBHOE BCa-
ChIBaHUE W3 TOHKOW KHIIKU B KpoBb 50-70
% rtpuncuna [21]. B wuccnemoBanmax Ha
LBITUIATaX-Opoiiiepax Mbl BIIEPBBIC MOKa3a-
JU KPyrooObOpoT TPHUIICHHA B OpPTraHU3MeE

151

nTunbl [22]. OTH [aHHBIE COTJACYIOTCA C
pesynpTaTaMu JIpyrux aBTopoB [23,24]. Ilo-
3TOMY WIeallbHble ()EPMEHTBI HMEIOT BaXK-
HOE 3HAYeHHE B J[MArHOCTUKE COCTOSHHMS
3JI0POBBSI KAIICYHHUKA.

BbIBO/IbI / CONCLUSION

Pe3ynbraTsel MCcleoBaHHUS TTO3BOJIMIN
CETaTh CIEIYIOTHE BEIBOIBI:

1. Brenenue B pannoH Kyp 100aBKU coe-
Boro xMsixa (1,5% ot maccel KopMa) yBenu-
YpUBaeT aKTMBHOCTh amuiasbl Ha 26,9%, au-
na3sl — Ha 87,2% (p<0.05), Tpurnicuna — Ha
43,6% (p<0.05); mobGaBKa MSICOKOCTHOH My-
ku (1,5% oT Maccel panoHa) CTUMYJIUPYET
BBIPaOOTKY (pepMEHTOB, COOTBETCTBEHHO, Ha
42,1% (p<0.05), na 540,7% (p<0.001),
80,2% (p<0.05); nmobaBka pbIOHONH MyKH
(1,0% oT Macchl KOpMa)IOBBIIIACT AKTHB-
HOCTh (DEPMEHTOB, COOTBETCTBEHHO, Ha
58,7% (p<0.05), 401,1% (p<0.001), 101,6%
(p<0.05). BwbICOKMii TPOICHT YBEIHMYCHHS
OTMeuaeTcsl 10 JiuMa3e, 0COOCHHO MpPU HC-
MOJIb30BAHNU MSICOKOCTHON M PHIOHOI MYyKH.

2. B comepXuMOM ITOIB3IONTHON KHUIITKA
y Kyp oOTMeuanach MHHUMAJbHAasl aKTUB-
HOCTH TPUIICHHA ITPU UCIIOIb30BAaHUH 100aB-
KN MSICOKOCTHOI MYKH, COEBOTO >KMBIXa U
PBIOHOW MYKH, YTO YKa3bIBaeT Ha MOCTYILIE-
HUe (epMeHTa B KpOBb, TJE ero Hauboiee
BBICOKAsi aKTHBHOCTb OTMEYaeTCs IPU HC-
MOJIb30BaHNUHU JJOOABKHM COEBOTO KMBbIXa, YTO
COOTBETCTBYET BBICOKOMY YPOBHIO OOMEH-
HBIX TPOLIECCOB B OPTraHU3ME.

3. MuHMMaNbHBIM BBIXOJ TPUIICMHA C
9KCKpEeMEeHTaMH HaOmoJaercs B TpyTIIe,
MoJTydaBIeil 00aBKy MSICOKOCTHOM MyKH
(BelgenseTcs TpurncuHa 9,6% Mo aKTHBHO-
CTH), 3aTeM pbIOHON Myku — 16,8% u coeo-
ro »mMbixa — 21,7% OT aKTMBHOCTH B JIBCHa-
JIIATUTIEPCTHON KHIIKE, YTO CBUACTEIBCTBY-
eT 00 3(h(heKTHBHOCTH MCTIOIB30BAHUS IK30-
W SHJIOTEHHOTO TPOTEHHA OPTaHU3MOM ITH-
ITBI.
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ABSTRACT

Creation of domestic poultry crosses and
development of optimal diets for them is an
urgent problem, since in vivo studies using
fistula technologies are currently few. The
present work presents data on determination
of duodenal and ileal activity of digestive
enzymes when protein additives of vegetable
(soybean meal and cake) and animal origin
(fish meal and meat and bone meal) are used
in the diet of laying hens. Experiments were
performed on laying hens (Gallus gallus L.)
of Hisex White cross (n=24, K.A. Timirya-
zev Russian State Agricultural Academy,
2022,2023) with chronic duodenal and ileal
fistula. All chickens were divided by random
sampling method into 4 groups: 1) 1 control
group - received OR (Table 1); 2) 2 experi-
mental group - 1.5% soybean cake was add-
ed to the diet instead of soybean meal; 3) 3
experimental group - 1.5% meat and bone
meal was added to the diet instead of soy-
bean meal; 4) 4 experimental group - 1.0%
fish meal was added to the OR instead of
soybean meal. It was found that protein addi-
tives are differently hydrolyzed in the intes-
tine of birds and assimilated by the organ-
ism. Thus, the breakdown of soy protein is
more intensive in cake than in meal due to
the increase of trypsin activity in duodenum
by 43.6%, and when fish meal is added, the
activity of the enzyme increases by 11.8%
against meat and bone meal and 101.5%
against soy meal. At the same time, protein
digestion increased, accompanied by an in-
crease in trypsin activity in blood when soy-
bean cake was used and in urine when fish
meal was added to the diet of chickens. With
feces the least loss of trypsin is observed in
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the group that received meat and bone meal
supplementation (9.6% of trypsin activity is
excreted), then fish meal - 16.8% and soy
cake - 21.7% of activity in duodenum, which
indicates the efficiency of exo- and endoge-
nous protein utilization by poultry organism.
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PE®EPAT

IOxHnas akBaropus JlamoKcKoro o3epa, IMEET Ba)KHOE PHIOOXO3SIHCTBEHHOE 3HA-
YeHHUe - KaK MECTO HepecTa, HaryJja W mpoMseicia pei0. ['uaponorndeckne ocodeH-
HOCTH 9TOH aKBaTOPHM B COYETAHWH C Pa3MEIICHHEM HMCTOYHUKOB 3arpsi3HCHUS,
CIIOCOOCTBOBAJIM CO3/IaHHIO ITOBBIIICHHOTO YPOBHSI aHTPONOT€HHON Harpys3km —
MacCOBOMY MOPa)KCHUIO PbIO TOKCUKO30M U HAPYIICHUIO NPOLECCa €CTECTBEHHO-
TO BOCIIPOMU3BOACTBA, YTO 6])1.]'[0 OTMCUYCHO B BOCBMHJICCATHIX roJax ITpOoILIoro
cronerus. [lepros paHHEero oHTOreHe3a ppld HandoJee YyBCTBUTEIbHBIN B YXKM3HEHHOM IIMKIIC
PBIO U 5TO OCOOSHHO CKa3hIBACTCS HA JIOCOCEBBIX M CHTOBBIX PBIOaX, KOTOPBIE 0COOCHHO UyB-
CTBHUTEJILHBI K aHTPOIIOTEHHOMY BO3/IEHCTBHIO, BKJIIOUasl TOKCHKoJOrndeckuil akrop. Kak
MOKa3aJIl MCCIEJOBAHUS — BO3/ACHCTBHE 3arpsA3HSIONIMX BELIECTB OTPULATENBHO CKA3aloCh U
Ha JPYrMX BUIAX pbIO, HEPECTWINIIA KOTOPHIX HaXOIMTCs Ha 3ToW akBaTopuu. Ilocnmennue
MXTHONATOJOTNYECKUE HCCIICOBAHUS PhIO Ha JIAHHOW aKBaTOPWH, KOTOpAask BKIFOYAET TPU
ryost: lnmuccens0yprekyro, Boaxosckyto 1 CBUPCKyI0, OKa3all MacCOBOE IOPAXKEHHUE PHIO
TOKCHKO30M, YTO TOOYJIUIIO MPOBECTH HCCIEI0BAHNE PAHHEW MOJIOIN PbIO HA JUTOPAIBHBIX
yuactkax ry0. Bpuio mokazano, uto Ha oOcienoBaHHbBIX akBaTopusix ot 30 mo 70% panHeii
MOJIOAN (JINYMHOK, MAJIbKOB) TIOPAXKEHO TOKCHKO30M C BU3YaJIbHBIMHU MTPOSIBICHUSMH T1aTOJIO-
THYECKOI0 MPoLiecca B KOCTHOM TKaHU, 3pUTENBbHON, KDOBEHOCHOW CUCTEME U Mp. TUIUYHBIMU
AQHOMAJIMSMH  SIBJISIIOTCSI 9EPEITHO-JIMIEBbIC Te(EKThl, aHOMAJIUH IO3BOHOYHMKA, Je(eKThI
IJ1a3, CEepAEYHO-COCYAUCTOH cucTeMbl. IlokazaHO, 4TO KOCTHas, KPOBEHOCHAs, 3pHUTENbHAs
CUCTEMBI, Ha PAaHHUX CTaJUSAX SIBJIAIOTCS OUYEHb YUYBCTBUTEIBHBIMH K JEHCTBUIO TOKCUKAHTOB.
Bocnpou3BoacTBO MOMYJISIUU SBISETCS MHTETPAIBHBIM BBIPAXKECHUEM BIIHSHUS COBOKYITHOTO
JeUcTBHsl (PaKTOPOB OKPYIKAIOIICH Cpellbl M CaMOro opraHu3ma pbi0. PesynbTarhl npoBeieH-
HBIX HCCIICZIOBAaHUM TOKa3aJl BBIPAKEHHOE HapyIICHHE ECTECTBEHHOTO BOCIPOM3BOICTBA
PBIO, YTO OTPHIATENBHO CKA3bIBACTCS HA MPOAYKTHBHOCTH BojoeMma. IIpodunakriueckne me-
POTIPUATHS IO BOCTIPOM3BOJCTBY PBIO CBSI3aHBI C MEJIMOPAIMEH 3arps3HIEMBIX HEPECTHIINII U
3aBOJICKUM BOCIPOM3BOJICTBOM IICHHBIX BHJIOB PHIO.
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THUNUYHBIME aHOMATUSIMU SIBIISTIOTCSL Y€PEITHO-TIHLIEBBIE JIE)EKThI, AHOMAJIUH 1T03BO-
HOYHHMKA, Ne(eKThI I1a3, CepIIeuHO-COCYIUCTON cucTeMbl. [loka3aHo, 4To KOCTHasI, KPOBEHOC-
Hasl, 3pUTEIbHAS CUCTEMbI, HA PAHHUX CTaJUAX SIBISIIOTCS OYEHb UyBCTBUTEIBHBIMH K JI€Hi-
CTBHIO TOKCHKaHTOB. BOCIPOM3BOICTBO MOIMYJISILUN SIBISETCS WHTETPATBHBIM BBIPAKEHUEM
BIIMSTHUSI COBOKYITHOTO AEHCTBHUS (PAKTOPOB OKPY’KAIOIIEH Cpe/Ibl M caMOTO OpTaHU3Ma PhIO.

BBEJEHHME/ INTRODUCTION

Oxnas akBatopusi Jlamoxkckoro ozepa
UMEET BaKHOE PBIOOXO3SIHCTBEHHOE 3Haye-
HHUE, OCOOEHHO ee JHMTOpajbHasi 30Ha, /e
MMPOUCXOAUT PAa3MHOKCHHUEC, HAryJj, a TaKXKe
BbBUJIOB OCHOBHBIX IIPOMBICJIOBBIX BHUIOB
pBIO.

T'unponornyeckne OCOOCHHOCTH —ITOH
aKBaTOPHHM B COYETAaHWH C pPa3MEIICHHEM
WCTOYHHKOB 3arps3HEHHS, CO3/1aI0T OCOOBIH
TOKCHKOJIOTHYECKUI PEKHMM, OKa3bIBAIOIIUH
HEeraTHBHOE BO3/IeficTBUE HA OMOTY U MPEexk-
Jie Bcero Ha uXTuogayHy. 3arps3HeHne 3ToH
aKBaTOPUHM M JIPyTHMX BOJIOEMOB OacceiiHa
Jlamoxckoro o3epa Havdaloch C CEMUAECH-
TBIX TOMOB IIPOIUIOTO CTOJETHS — HAdaJlo
WHTEHCHBHOTO PA3BHUTHsI IPOMBIIIICHHOCTH
U CEJIbCKOTO XO3SHCTBa, IOCTHUITIIEE CBOETO
MaKCHMyMa B BOCBMHIECSTHIX TOJlaX, YTO
TOoKa3aJIM pe3yJIbTaTbl KOMIIJIEKCHBIX HCCJIC-
JIOBaHUI B BOIHOM cucreme: 03. MnbpMmenp —
p-BonxoB — o3.Jlagoxckoe — p.Hesa u
Hesckas ry6a [1].

beuto moxazano, uro p.Bonxos Huke
r.Kupumm nmeer BHICOKHH YpOBEHb 3arpsis-
HEHHSI ¥ 9TO OCOOCHHO BBIPAKEHHO CKa3a-
JIOCh Ha MXTHO(AyHE U ee BOCIPOHU3BOJICTBE
— MOJIOJIb pIO ObLIa MaJOYMCIICHHA M Mac-
COBO TIOpakeHa TOKCUKO30M, C TAKUMH MPO-
SIBICHUSIMHA KaK CKOJIHO3bI PA3HON CTETIECHH
BBIPAKCHHOCTH, Je(opManny Toj0Bbl, aHe-
MUH U TIp.

[opakenne mMonmoau peId OBUTO OTMEue-
HO M Ha BoyxoBckoM pBIOOBOJIHOM 3aBOjiE
110 BOCIIPOU3BOJICTBY CHUTa C MOCIEAYIOLIeH
MaccoBO# THOembio. 3arpsA3HeHNe UCTOYHH-
Ka BOJIOCHA0XEHHsI PhIOOBOJIHOTO 3aBOjIa U
B TIOCIICTYIOIINE TOBI MPUBOJUIO K Macco-
BOIl THOETTN MHKYOHPYEMOU HKPBI U MOJIOU
cura [2].

HccnenoBanue pasHBIX BHUJIOB  PBIO,
BHEJIPSIEMBIX B aKBAaKYJIbTYpy W PBIOOBO-
CTBO TOKA3aJI0, YTO JIOCOCEBHIE U CUTOBBIE
pBIOBI HanboJiee YyBCTBUTEIBHBIE K OCHOB-
HBIM THUIIaM 3arpsA3HCHUSA U OCO6eHHO B IIC-
pHOJ paHHETO OHTOTeHe3a [3].
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Beinoc 3arpsI3HSIONINX BEIIIECTB
p.Bonxos B BomxoBckyro Ty0y BBIpaKEHHO
CKa3aJICsl Ha pbI0aX W UX €CTECTBEHHOM BOC-
TIPOM3BOJICTBE, YTO MOKA3AJIN NCCIIEIOBAHMS
paHHEH MOJIO PBIO, TPOBEACHHBIX B JICBS-
HOCTBIX rojiax mpouuioro cronerus [4]. boi-
JIO TIOKa3aHO MAacCOBOE MOpakeHHE TOKCH-
KO30M paHHEW MOJIONM PA3IUYHBIX BHIOB
peIO ¢ mocienyromed THOENbI0 Hambomee
MOpa’KEHHBIX 0COOCH.

JHanpHeiimme uccuenoBarus peid B Boi-
XOBCKOH TyOe o3epa Takke IOKa3ald HX
MOpa’kK€HUE TOKCHUKO30M M IPU 3TOM OTMe-
4aJIoCh HAPYIIEHUE €CTECTBEHHOIO BOCIPO-
H3BOJICTBA C MAaCCOBBIM MOPaKEHUEM TOKCH-
KO30M JIMUYMHOK Pa3IMYHBIX BUIO PBIO [5].
B0 mokaszaHo, YTO BU3YasbHBIE MTOpaKe-
HUSI IMYMHOK C JIe()eKTaMM MT03BOHOYHHKA U
TOJIOBEI COCTAaBMIIO 26%.

HccnenoBanne MaabKOB ITOKA3ao0, YTO
Takux o0cobell Obl10 Bcero 5%, a OCEHBIO
€IMHUYHO BCTPEUYAINUCh CETOJICTKH C TMaTo-
JIOTHeil KOCTHOM TKaHH, MOPAKEHHBIE PHIOBI
KaK MpaBHJIO MOTHOaIH.

Ilepuon paHHEro OHTOreHe3a camblid
KPUTHYECKHH B JKH3HEHHOM IIUKJIE PBIO.
Brlcokast 4yBCTBUTEIBHOCTh HKPBI M OCO-
OCHHO JTMYMHOK DPHIO OOBSICHSETCS HU3KOW
CIIOCOOHOCTBIO K JICTOKCUKAIIMHU 110 CpaBHE-
HUIO C B3POCJIBIMU PHIOAMU, TaK Kak Ipejie-
JIbl TOJIEPAHTHOCTH ISl SMOPHUOHOB M JINYH-
HOK Ooyee y3kuMe H3-32 HEJOCTATOYHOM
c(hOpPMUPOBAHHOCTH CHUCTEMBI 3aIuThHI. [lo-
CJIe OIUIOJOTBOPEHHS IUTOIUIa3Ma KICTKH
WKpPbI CTAHOBUTCS OT/AEJICHHOM OT JKENTKa M
¢opmupyer OnacToamck, Omacromepmy ¢
TIOCJICAYIONUM pa3BuTHeM 3MOpuoHa. Tok-
CHYECKHE BEIECTBa MOTYT BO3JEHCTBOBATH
Ha BCE MPOILECCHI, YTO MPUBOIUT K HapyIIIe-
HUIO pa3BUTHSI SMOpHOHA: MOpQOoIoTHUe-
CKH, JETeHEpaTHBHO, BO3/eiicTBHE Ha (op-
MHUpPOBaHHME OpPraHOB U TKaHEW, Mpolecc
pocta u pa3Butus [6].

TUNUYHBIME ~ QHOMAJMSMH  SIBJISTEOTCS
YeperHO-JIMIEBbIe JePEKThl, aHOMAJIMH I10-
3BOHOYHHUKA, JAe(eKThl TIJa3, CcepleyHo-



MexdyHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 20232.

cocyaucTtoi cucremsl. [lokazaHo, 4To KoCT-
Hasl, KpOBCHOCHAas, 3pUTCJIbHAasd CUCTEMBI, Ha
PaHHHUX CTAagUsIX ABISIOTCS OYCHb YyBCTBHU-
TEIbHBIMA K JEUCTBHIO TOKCHKAHTOB [7].
Bocnpon3BoACTBO  TOMYIANNH — SBISCTCS
WHTETPaJIbHBIM BBIPAYKCHUEM BIIHSHUS COBO-
KYITHOTO JCHCTBUS (haKTOPOB OKPYKAOIICH
Cpelsl U caMoro opranu3sma psio [8,9].

Koueunslii utor HHU3Kasl BbIXKHBAC-
MOCTh JIMYMHOK, MAaJIbKOB, OCJA0JICHHOE
MMOTOMCTBO W COKparieHue mnomymauuu [10].
[To xomMYecTBy MOPaKEHHOTO TOKCHKO30M
ITOTOMCTBa PBI0 MOXKHO CYOUTH 00 ypOBHE
3arps3HEHUN cpebl oOuTaHus [11]

KoctHas, KpoBeHOCHass W 3pHTeNbHAas
CHUCTEMBI Ha pasHbIX cTaausx (opmupoBa-
HUsSI SIBJIAROTCSL 00060 YYBCTBUTCJIBHBIMU K
JIECTBUIO TOKCUKAHTOB. BhIpakeHHOE BiU-
SHAE Ha HapyIICHHE OHTOTeHe3a W aHOMa-
JIUM KOCTHOHM TKAaHU Y JIMIMHOK ¥ MaJbKOB, a
TaKkKe TOPaXCHUE TJa3, SBISCTCS BaXKHBIM
TTOKa3aTeNIeM 3arpsi3HCHUS Cpesl OOUTaHUS
pbIO Ha akBaTOpuH Hepectumi [12,13].

Hanuuaume ckonmo3oB apyrux jedexToB
KOCTHOM TKaHHU SIBJISIETCS O6I)I‘-IHBIM IposB-
JIEHUEM Tokcudeckoro Boszaeiicrsus. Ilocne
OITOJIOTBOPEHHST HKpa pbHI0 WHTEHCHUBHO
coOupaeT Ha CBOEH OOOJOYKE pPa3INIHBIC
TOKCUKAHTHI, BKIIOYas META/UIBI, 4acToO B

O4YEeHb BBICOKMX KOHIEeHTpanusax. Ho mpo-
HUKHOBEHHE 3arps3HSIONINX BEIICCTB Yepe3
0007I09Ky 3aTPyAHEHO W 3aBHCHT KakK OT
TOKCHKAHTA, TAK U OT CTPOCHHS 000TIOUKH Y
pa3nmyHbIX BUIOB pbI0. [locme ommomoTBo-
peHHsS YMOPHUOHBI BOCTIPHIMYHBEI K TOKCH-
YECKUM BEIIECTBAM B TEUCHUH BCETO MEPUO-
Ja pa3Butus [ 14].

ITo HamuM HAOMIOMEHUSM BU3YAIBHOE
MPOSIBJICHUE TOKCHKO3a Yy TIOJIOBO3PEIBIX
pPBHIO B TEPMHHATHBHOI CHCTEME OTMEYArOT-
CSl peKO M B TIOCICIAHIOI0 OYepeab IO CPaB-
HEHHIO C APYTHMH OpPTaHAMI.

ITocnmenHue wccnaemOBaHUS TIO OICHKE
COCTOSIHUSL PBIO B FOKHOW akBaTopuu Jla-
JIOXKCKOTO 03epa, IOKa3ajl HMX MacCoBOE
MOpPaXCHUE TOKCHKO30M, HECKOJIbKO ciiabee
BBIPOKCHHOE 10 CPAaBHEHHUIO C pe3yJibTaTa-
MH MAacCOBBIX HCCIIEIOBAaHMHA BOCHMHICCS-
TBIX TOJIOB Tpouuioro crojerus [15], d9rto
BEI3BAIIO HEOOXOIUMOCTH IPOBECTH HCCIIC-
JTOBAaHUS TIO OIIEHKE COCTOSIHUS paHHEH MO-
JIOJIY pa3IMYHBIX BHUJOB PHIO HA ITOH akBa-
TOPHUU U OTIPEICIIUTH BO3ICHCTBUE 3arpsI3Hsl-
IOIIMX BEIIECTB Ha MPOILECC €CTECTBEHHOTO
BOCIIPOM3BOCTBA. Marepuaibl MPOBEICH-
HOTO HWCCIIEIOBAHUS TPEJAOCTABICHBI B CTa-
ThE.

Puc. — 1 300posas scusas pannsisi MOI0Ob pA3IULHBIX BUO0E PblO

MATEPHUAJIBI MU METOABI /
MATERIALS AND METHOD

HccnenoBanus TpOBEACHBI B BECCHHE-
netHui neproa 2023r. B IpHOPEKHBIX aKBa-
topusix LlmmccensOyprekoi, Boaxosckoit n
Ceupckoil ry6. B kauectBe opynus Josa
HCHOJb30BaJach MXTHOIUIAHKTOHHAs CETh
HKC-80 (cuto Nel3-15). UnucneHHocTs Mo-
JIOU ompenensiack nocie 5-10 MUHYTHOTO
TpaneHus. [loAcUnNTHIBAIIOCH KOJIMYECTBO
MOWMAHHBIX W TIOPAKEHHBIX 3K3EMIUIIPOB.
Bcero oTnoBneHo M UCCIENOBaHO OKONO 5
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TBIC. K3EMIUTIPOB JMYMHOK ¥ MaJIBKOB pa3-
JIMYHBIX BHJOB PBIO.

Momnonp ¢ukcupoanack B 4% pacTBope
(dopmanHa A1 MOCIEAYIOLIEro ompesene-
Hus Buga [16]. OueHnka coCTOSTHUS MOJIOAU
ompejessiach UCIOJb30BaHUEM  T10COOMS
JUTS B3pOCTBIX poIo [17].

PE3YJIbTATBI /RESULTS

B BosixoBckoit TyOe Obula OTJIOBJICHA
MOJIO/Ib TUIOTBBI, OKYHS, KOPIOILIKH, JelIa,
epiIa, CyJaaka 1 Apyrux BUAOB pbIO. Y muun-
HOK, OTJIOBJICHHBIX HEJAIEKO OT MOOepeKbs
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ycThsl p. BonxoB oTMewanoch H3MeHEHHE
OKpacKy MOBEPXHOCTH TeJla — OT aHEMUYHOM
JI0 TIOTYCKHEHHUS C OTTEHKOM JKENITYITHOCTH.
Brun BeUTOBIIEHBI OCcOOM C aedopmarmeit
TeJla W IPYTUMHU OTKIOHEHWSIMHA OT HOPMBEL,
WX TPOIICHT Konebanus B mpenenax 30-40%
OT YHUCJIa OTJIOBJICHHBIX.

Ha akBaropum yctbsi p.Cscb U BbIlIe
MPOIICHT MOPaXEHHBIX TOKCUKO30M MOJIOAH
pbi6 ObLT B mpenenax 30%. OcoOeHHOCTHIO
MOopakeHUsI OBIJIO TPOSIBIICHHE MOBPEXKIC-
HUS KOCTHOM TKaHW — MCKPHUBIICHHS ITTO3BO-
HOYHWKA W Ae(opMaIiii TOJOBBI — MOIICO-
BHJIHOCTh, W3MCHCHHE OKpPACKH Tela, ITy-
Yeriia3ue, aHeMUsl, OPIOIIHAS BOISIHKA U TIp.
EnuHUYHO BCTpEeYaMCh OCOOM C UCKPUBIIC-
HUEM TIO3BOHOYHMKA, YTO TIPUBEIO K HC-
kpunenuto Tena (Puc 2).

Ha Gonee ynanmeHHBIX aKBAaTOPHAX IIPO-
LIEHT TOPaXCHUS MOJIOIN CHIXKajcs 1o 40-
50%. IlokxazaHo, 4TO OTMEUYEHHBIC IATOJIO-
THH BBISBICHBI Y MOJIOJN PHIO CYIIECTBEHHO
MEHEE UYBCTBUTEIBHOM K BO3/EHCTBUIO
3arpsI3HAIONIMX BEILECTB, MO0 CPAaBHEHUIO C
JIOCOCEBBIMH M CUTOBBIMHU, Y KOTOPBIX TIEPH-
0]l SMOpPUOHATIBHOTO Pa3BUTHs OoJice IJIH-
TEJIbHBIN.

K coxanenuto, HaM HE yJaJlIOCh OTJO-
BHTBH MOJIOJb JIOCOCS M CHTa, KOTOpas B Tic-
pHOJ paHHETO0 OHTOTCHe3a HamboJiee UyB-
CTBUTEJbHA K PA3JIUYHBIM TOKCHUKAHTaM,
OTPaXKAIOUIUM OCHOBHBIE THUIIBI 3arPS3HEHHUSI
BOJIOEMOB [3], UTO OATBEPIKIAETCS KOCBEH-
HO Ha mpumepe Jlamokckoro oszepa — mpo-
MBICTIOBBIE 3amachl JIococs (BKJIIOYas Tma-
JUI0) W CHTa TIOJOPBAHBI U WX IMPOMBICEI
MpaKTHYeCKH TpekpamieH. VcciaemoBanus
MoJioau pbid Ha akBatopuu llmuccensOypr-
ckoil 1 CBUpPCKOW TyO MoKa3ajid, 4TO M TaM
OTMEUEHO MacCOBOE MOPaAXKEHHE TOKCHUKO-
30M C QHAJIOTUYHBIMU €r0 TPOSBICHUSIMH,
HO MEHEe BBHIPaXCHHBIMUA M B MEHBIIIEM KO-
JTUYECTBE.

[IporieHT BU3yadbHO MOPAKEHHBIX TOK-
CHKO30M PBIO HAa ITHX aKBATOPHUSIX HE Ipe-
Bbimain 30%, npuyeM JOMHHUPOBAIH 0COOU
C MOBPEXKICHUSIMU KOCTHOHM TkaHu. Ha puc.
1 mpencraBieHbl 370pOBBIC JIMYUHKUA H
Masbku pbi0. Ha puc. 2 npeacraBieHsl 0co-
O ¢ pa3NMUYHON CTENEeHBIO BBIPAKCHHOCTH
MOBPEXAEHUST KOCTHON TkaHu. Ha pucynke
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3 mokazaHa TOTrHOIIas MOJIOAb PhIO C Je-
dhopmarueli mo3BoHouHUKa. TakuM oOpazoM
U B HACTOsIIEEe BPEMs Ha aKBATOPHUHU F0KHON
yactd Jlamoxckoro oszepa HapylleHO ecTe-
CTBEHHOE BOCIPOW3BOJCTBO pbIO. VIMeHHO
HapyIIeHHE IPOIecca eCTeCTBEHHOTO BOC-
MPOM3BOJICTBA IIGHHBIX BHJIOB pBIO, IO
HalleMy MHEHHIO, SIBUJIOCH OJTHON M3 OCHOB-
HbIX IIPUYUH BOS}IeﬁCTBHH Ha TMOIMyJIAIUn
pBEIO B 03epe M HM3MEHEHHE MXTHOLIEHO3a B
1esoM. JTo OBUTIO OTMEYEHO emie paHe. Tak,
[0 MHEHHUIO CIEHUAINCTOB HXTHOJIOTOB
[18,19] omHO# W3 TpPWYHMH, OKAa3BIBAIOIINX
BO3/IelicTBIE HAa MXTHO(AyHY BOJOEMA, SIB-
JSIETCSl TOKCUKOJIOTMYECKUH (hakTop M €ro
BJIMSTHHE Ha €CTECTBEHHOE BOCIIPOM3BOACTBO
PBIO, YTO CKa3bIBAETCSI HA COCTOSHUM IOILY-
JSUMA W pHIOHOTO HaceleHHs BOJOeMa B
1enoM. B o3zepe pe3ko cokpaTHiiach 4nCiIeH-
HOCTb PBIO C JUTUTEIBHBIM IIUKJIOM Pa3BUTHS
(;tocock, o3epHast (openb, Haans, 03epHbIC U
pEeUYHBIC CUTH, CY/IaK W Tp.), 9TO OBLIO 00Y-
CIIOBJICHO 3arpsi3HCHUEM HEPECTIIIUI] U
BO3/ICHCTBUEM 3arps3HSIONIMX BEIECTB Ha
BOCITPOM3BOJICTBO. B cocraBe pbIOHOTO
HaceJICHHsl YBEJIMUWIICS YIENbHBIH BeC PhIO
C KOPOTKUM >KU3HEHHBIM IMKIIOM — KOPIOII-
K{ W PAMYIIKH, BEUIOB KOTOPBIX COCTABIISIET
Oosiee TOJIOBHMHBI OOIIETO MPOMBICTA B 03€-
pe, W 9Ta TEHACHIMS IPOAOIDKACTCS U TI0
ceif 1eHb. Takum 0Opa3om, HallK TOCIIETHIE
WCCJIEJOBAHMS [TOKA3aJl, YTO BO3/ICHCTBUEM
TOKCHKOJIOTHYECKOro (hakTopa M B HACTOS-
11ee BpeMs BBIPAKEHHO CKa3bIBAaeTCs Kak Ha
pBI0ax, Tak ¥ HA X BOCIPON3BO/ICTBE.

MeponpusTusi 0 CHI)KEHHIO TOKCHYE-
CKOTO BO3JICHCTBHS Ha €CTECTBEHHOE BOC-
MIPOM3BOJICTBO PHIO B FOKHOH aKBaTOpHH
Jlagoxckoro o3epa Manod(pdeKTHBHBI, TakK
KaK 3arpsi3HCHUE CBS3aHO HE CTOJIBKO C BITH-
SHUEM CTOYHBIX BOJ (3a MCKIIFOUeHueM Boi-
XOBCKOH TYyOBI), CKOJNIBKO C TIOCTYIUICHHEM
3arpsA3HSIONINX BEIIECTB a9POTCHHBIM ITyTEM
W 3arps3HEHHBIM TTOBEPXHOCTHBIM CTOKOM.
OCHOBHBIM U 3 (QEKTUBHBIM MEPOTIPHATHEM
MO CTaOMIM3allMK U YBEIMYCHHUIO PHIOOXO-
35ICTBEHHOTO MOTEHIMAa STOH aKBATOPUH
Oyzmer SBIATbCS 3aBOJICKOE BOCIIPOU3BO/I-
CTBO LEHHBIX BHIOB pI)I6, MPEKIAC BCEro
Jococs U curoB. HekoTopsit 2 QexT cBsi3an
U ¢ METMOPAINEH HEPECTUITUII STHX PBIO.
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BbIBO/Ibl/ CONCLUSION

3arpsa3HeHue 10KHOH akBaTopuu Jlamgox-
CKOTO 03epa BBIPAKEHHO CKa3aJoCh Ha ecTe-
CTBECHHOM BOCIPOM3BOCTBE PbIO, 0COOCHHO
LIEHHBIX BUJ/IOB, YTO TMOKA3aJId HACTOSIIHE U
MpeAbIIyIHe HccieaoBanus. IMEHHO 3TOT
(axTOp BO3AEHCTBUS B OCHOBHOM CKa3ajcs
Ha M3MEHCHUH PHIOOXO3SHTBEHHOTO cTaTyca
BostoeMa. Mcxo/s u3 CylecTBYIOIEro YpoB-
Hsl 3arpsi3HCHUSI aKBaTOpWH, Hawbojee 3(-
(EKTHBHBIM ~ MEPONPUSITHEM  ITOBBIILICHUS
PBHIOOXO3SIICTBEHHOI 3HAYMMOCTH BOJIOEMa
[0 EHHBIM BHAAaM PBIO, MOXET CTaTh HX
3aBOJICKOE BOCIIPOM3BOACTBO M BOCHOJIHE-
HUE TOJHOLEHHOTO B (PH3HOIOTHYECKOM
OTHOUICHUH TI0CAJJOYHOI0 MaTepHaia B BO-
JIOEM.
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Puc. — 2 Cunvnoe
uUcKpusieHue mena no2udbuien
PAHHEN MOJIOOU PAZTIUYHBIX
61006 PblD, OMJIOBNICHHBIX HA
axkeamopuu Bonxoeckoii 2yobi.

Puc. 3 — Hegpopmayus
NO360HOYHUKA no2ubULel]
paHHell MO0OU PA3IUYHBIX
81008 Pblh, OMIOBNIEHHBIX 8
Bonxosckoti eyoe.
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ABSTRACT

The southern waters of Lake Ladoga
have important fishery significance - as a
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place for spawning, feeding and fishing. The
hydrological features of this water area,
combined with the location of sources of
pollution, contributed to the creation of an
increased level of anthropogenic load - mas-
sive toxicosis of fish and disruption of the
process of natural reproduction, which was
noted in the eighties of the last century.

The period of early ontogenesis of fish
is the most sensitive in the life cycle of fish,
and this especially affects salmon and white-
fish, which are especially sensitive to an-
thropogenic impacts, including toxicological
factors.

As studies have shown, the impact of
pollutants has also had a negative impact on
other fish species whose spawning grounds
are located in this water area. Recent ichthy-
opathological studies of fish in this water
area, which includes three bays: Shlissel-
burgskaya, Volkhovskaya and Svirskaya,
showed massive damage to fish by toxicosis,
which prompted a study of early juvenile
fish in the littoral areas of the bays. It was
shown that in the surveyed water areas from
30 to 70% of early juveniles (larvae, fry) are
affected by toxicosis with visual manifesta-
tions of the pathological process in the bone
tissue, visual, circulatory system, etc. Typi-
cal anomalies are craniofacial defects, spinal
anomalies, eye defects, of cardio-vascular
system. It has been shown that the bone,
circulatory, and visual systems are very sen-
sitive to the effects of toxicants in the early
stages. Population reproduction is an inte-
gral expression of the influence of the com-
bined action of environmental factors and
the fish organism itself.

The results of the studies showed a pro-
nounced disruption of the natural reproduc-
tion of fish, which negatively affects the
productivity of the reservoir. Preventive
measures for fish reproduction are associat-
ed with the reclamation of polluted spawn-
ing grounds and factory reproduction of val-
uable fish species.

Typical anomalies are craniofacial de-
fects, spinal anomalies, eye defects, and
cardiovascular system defects. It has been
shown that the bone, circulatory, and visual
systems are very sensitive to the effects of
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toxicants in the early stages. Population re-
production is an integral expression of the
influence of the combined action of environ-
mental factors and the fish organism itself.
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PE®EPAT

OkoHoMHYecKas 3(p(hEeKTUBHOCTH )KUBOTHOBOCTBA 3aBHCHUT OT IPOIYK-
THUBHOCTHU CTaJia, KOTOPYIO OOBIYHO OLCHWBAIOT MyTEM aHaln3a perpo-
JYKTUBHBIX ITOKa3zaresneil camok. OJJHaKo ciieayeT B paBHOW Mepe y4du-
| ThIBATh M AHAJIOTMYHBIC I10KaA3aTCJIn CaMIOB. HpI/I}IaTOLIHBIe IIOJIOBBIC
: ’KeJIe3bl CaMI[OB YYacTBYIOT B BbIPAaOOTKE CEMEHHOM IUIa3Mbl, TEM Ca-
MBIM UTPAIOT BaXKHYIO POJIb B PENIPOAYKTHBHOM mporuecce. Llenp nccnenoBanust — qaTe THCTO-
MOP(OIOTHUECKYIO XapaKTEPUCTHKY TPHIATOYHBIX MOJOBBIX XKEJIE3 U ONPEACTUTh UX (PyHK-
LIMOHAJILHOE COCTOSIHNE Y HOBOPOJKAEHHBIX MOPOCST MOpo bl Hopkmup. OOBEKTOM HcciIe0Ba-
HUSI TIOCITY>KHITH TTPUAATOYHBIC TTOJIOBBIE JKENe3bl HOBOPOXKJICHHBIX MOPOCAT B Bo3pacte 1 cy-
ToK. [Ipon3Boauay oTOOp My3bIPHKOBUAHON M MPEACTATEIBHON JKele3 JJIsl THCTOJIOTHYECKOTO
uccienoBanust. Marepuan ¢uxcuposanu B 10% pactBope HelTpanbHOro (hopMannHa B TCUE-
HHUe 24 4acoB, MOCIIE MO OOIICIPUHATON METOAMKE 3aIMBAIN B TapauH. 3aTeM U3rOTaBJINBA-
JIU Cpe3bl TONMMUHON 3-5 MKM, KOTOpPbIE OKPAIIMBaJIN TeMAaTOKCIIIHHOM M 203MHOM. YacTh cpe-
30B OBLTH OKpamreHsl TpuxpomoMm 1Mo MaccoHy, ambIIMaHOBBIM CHHHUM. Y CTaHOBJICHO, YTO Y
HOBOPOX/ICHHBIX ITOPOCST My3bIPHKOBU/IHAS JKeJle3a paconaraeTes Ha J0pcalbHOM TOBEPXHO-
CTH MOYEBOTO ITy3bIpsi, Y Hayaja Ta30BOHM 4acTH MOUYCHCIyCKaTeIbHOTO KaHaia. [Ipencrarens-
Has Kejle3a paclojiaraeTcs KayJalbHO OT Iy3bIPBKOBUAHOM, MOPCAIBHO OT MOYENOJOBOIO
kaHana. [Ipu mccnenoBaHNM yCTaHOBJIEHBI OCHOBHBIE TMCTOMOP(OJIOrHYecKHe 0COOCHHOCTH
Iy3bIPbKOBHIHOM U NPEACTATEIbHOMN JKEIe3bl Y HOBOPOXKACHHBIX NopocaT. [lapenxuma xenes
HaXOJUTCS B CTAAMU (PYHKIIMOHAILHON HE3pEJIOCTH, OOJIBIIYIO YaCTh OpraHa 3aHUMAaeT COeJU-
HUTEIBHOTKAHHAS CTPOMA, CPEIH 3JIEMEHTOB KOTOPOH OoTMedaeTcs OObIIOe KOJHMIECTBO Kile-
TOK ¢ubpobmacTudeckoro psma. [Ipu 3ToM oTMeuaeTcs CeKpeTOpHas aKTUBHOCTh HEKOTOPBIX
KOHIICBBIX OT/ICJIOB IMy3bIPHKOBUAHON Kene3bl. [lodydeHHbIe MaHHBIC SIBISIFOTCS OTIPaBHOM
TOYKOW JUISl AATBHEHIINX MCCIEAOBaHNH (YHKIIMOHAIBHONH aKTHBHOCTH KJICTOK MPUAATOYHBIX
TIOJIOBBIX XKEJIe3 y XPSIKOB.

164



Mex0yHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 2023 e.

BBEJIEHUE / INTRODUCTION

OxoHOMUYecKas d(P(PEKTUBHOCTD JKUBOT-
HOBOJICTBA 3aBHUCHT OT TIPOAYKTHBHOCTH
cTajga, KOTOPYI0 OOBIYHO OIEHHBAIOT ITyTeM
aHalmu3a PENpoAyKTUBHBIX IOKa3zaTesed ca-
MOK. OfHaKo cienyeT B paBHOH Mepe yuu-
THIBATh M aHAJIOTHYHBIE ITOKA3aTEIN CaMIIOB.
[IpunaTouynsie TOJOBBIE JKEJE3bl CaMIIOB
Y4acTBYIOT B BEIPAaOOTKE CEMEHHOM IIa3MBbl,
TEM CaMbIM WIPAlOT BAXXHYIO POJIb B PEIPO-
OyKTHBHOM Tiporiecce. CemeHHas IUIasma
MIPENCTaBIsAET CO00I pacTBOp Oydepos, mu-
TaTeNIbHBIX W JAPYTHX BEIIECTB, KOTOPBIE
BBINOJHSIOT CJEAYIOMmNe (QYHKIUH: TTHTAIOT
CIIEPMATO30MIbl U AKTUBUPYIOT HUX, OYHIIA-
IOT MOYENOJIO0BOM KaHal Hepes 3SIKyJIsLueH,
HEUTPaNIN3yI0T KHUCIIYIO CPEdy IOJOBBIX ITy-
Tell cCaMKH, pa3KMmKaloT KYJAT, a Y HEKO-
TOPBIX BHJOB 00pa3yioT MpoOKy B IIeiike
MaTKH. AKTUBHOCTH HMPHUIATOYHBIX MOJOBBIX
JKelle3 3aBUCUT OT YpPOBHS AaHIPOTEHOB B
kpoBu. KauectBo criepmbr (e€ 00beM, mo-
JBIDKHOCTH ~ CIIEPMHEB, PE3UCTEHTHOCTh)
3aBUCHUT B TOM YHCJIE M OT Ka4ecTBa CEMEH-
HOI TTa3Mbl. Britag ka)moil Kene3sl B 00b-
€M D3SKyJISITa BapbUPYETCsl Y Pa3HBIX BHJOB.
310 00yCIOBICHO OCOOCHHOCTSIMU BHIOBOM
aHaromuu. MccnenoBanue pa3BuTHs MpUia-
TOYHBIX TOJIOBBIX JKE€JI€3 Yy CaMI[OB CEJbCKO-
XO3STCTBEHHBIX JKMBOTHBIX HMEET BaKHOE
3Hauenue [1-4]. Lleasr uccrnenoBanusi — 1aTh
THCTOMOP(OIOTHYECKYI0  XapaKTEPUCTHKY
MIPUAATOYHBIX MOJOBBIX XKEJIE3 U OTNPECITUTh
nX (QyHKINOHAIBHOE COCTOSIHUE Y HOBOPOXK-
JICHHBIX TIOPOCST.

MATEPUAJIBI W  METOAbI /
MATERIALS AND METHOD

OOBEKTOM ~ HCCIIEAOBaHUS  MOCITYKUIN
MIPUJATOYHBIE TOJOBBIE KEJIe3bl HOBOPOXK-
JICHHBIX IMOPOCAT MOPOJbl HOPKIIUP B BO3-
pacte 1 cyrok. Ilocne BCKpbITHS OPIOIIHOM
MOJIOCTH U TIOJIOCTH MAJIOTO Tasa, MPOU3BO-
U OTOOp MY3BIPHKOBUAHONW W TpeicTa-
TEJIBbHOH Kene3 Ul TUCTOJIOTMYECKOro HC-
cienoBanus. Marepuan gukcuposanu B 10%
pacTBope HEWTpaJibHOTO (hOpMarHa B Teye-
HUE 24 YacoB, MOCJIC MO OOMICTIPUHSITON Me-
TOAWKE 3aiMBaiid B napaduH. 3aTeM H3ro-
TaBJIMBAJIHN CPE3bI TONMUHON 3-5 MKM, KOTO-
pBI€ OKpAIINBAIM T€MATOKCHIIMHOM U 303U-
HOM. YacTp cpe3oB OBIIM OKparieHsl Tpu-
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XpOMOM 11O MaCCOHy, AJIbIITUAHOBBIM CHHUM.
AHanu3 TUCTOJOTUYECKUX MPEnapaToB Mpo-
BOJWJICSI TP TIOMOIIM CBETOONTHYECKOTO
mukpockora Carl Zeiss Axioskop 2 Plus mpu
yBemmuenuu 40, 100, 400, 1000. Mukpodo-
TorpadMpoBaHUe MPOBOAWIM TPH ITOMOIIH
mudposoii  portokamepsr Carl Zeiss Axio-
Cam ERc5s u mporpaMMHOro oOecredeHus
AxioVision 4.8 MopdomeTpuieckue u3Me-
pEHUs MPOBOIMIM BPYYHYIO IPHU ITOMOILH
mporpaMMHOro obecmeueHust AxioVision
4.8, ImagelJ [5-11].

PE3YJIBTATBI / RESULTS

[Ty3bipproBuaHas sxenesa (glandula ve-
sicularis) siBisieTcs mapHoit kene3oi. Y Ho-
BOPOXK/ICHHBIX MOPOCSIT OHAa pa3BHUTa €1abo
W pacriojaraercs Ha J0pCalbHON MTOBEPXHO-
CTH MOYEBOTO My3bIps,, y Hadaia Ta30BOH
JacTH MOYEHCITyCKaTeIbHoro KaHana. [Ipen-
CTaBJISIET COOOW BBHITSHYTOE B KpPaHHAILHOM
HAalpaBJICHUH, JOJIBYaTOH CTPYKTYpHl 00Opa-
30BaHME.

CHapyXu Iy3bIpbKOBHJHAS jKeJe3a Io-
KpBITA  TOJICTOW  COEQMHUTEIILHOTKAHHON
KarcyJod, TOJIIMHA KOTOPOW COCTaBUIIA
89,7£12,6 MmxM. CTpoMa kKene3bl UIMeeT Tpa-
OeKyJIbl, AeNsIIre ee Ha IO0JIBKH, CONEPKHUT
00JIBIIIOE KOJIMYECTBO KIIETOK (huOpodiacTu-
YeCKOro psiia, POPMHUPYIOLUIUX YacTO Pa3HO-
HaTpaBJICHHBIC TMy4KH. KIeTku yamuHeHHON
BEPETCHOBUIHOW (POPMBI CO CBETIIOIO3UHO-
(OMITBHOM IUTOIUIA3MOM, CITUBAIOIICHCS C
KOJUTar€HOBBIM MAaTpUKCOM. Slapa KIIETOK
OBAJILHO-OKPYTJION (pOPMBI, HOPMOXPOMHBIE.

[Tapenxuma >xene3sl 00pa3oBaHa BETBS-
MAMKCS TPyO4aThIMH JKEJIe3aMHM, TOJIIHHA
KOTOPBIX BapbupoBana B mpenenax 90-120
MKM, BBICTJIAHHBIMH Ky6I/IquKI/IM " npusMa-
TUYECKUM dIuTeaneM. B KOHIECBBIX OTACTIaX
JKeJe3bl 00pa30BaHbl KPYMHBIMUA MYKOIIUTA-
MH C OOMJIBHOH CBETIIOI03UHO(MUIEHON ITH-
TOIUIa3MOW M CMEIICHHBIMH K 0OazaibHOMY
MOJIOCY  YIUIOIIEHHBIMU  sinpamu.  Ilpm
OKpacKe ajblIMaHOBBIM CHHUM HaOI0aeTCst
BBIP@KCHHAsI CEKPETOPHAsi aKTUBHOCTH JIaH-
HBIX KJIETOK. Takke B kenese onpeaesnsiercs
XOpOIIO pa3BUTasi CUCTEMa MPOTOKOB, BBI-
CTUIaHHBIX KyOmdeckmMm smutenueM. Cpen-
HUW AuaMeTp Hanbosee KPYITHBIX MPOTOKOB
coctaBus B cpeaHeMm 169,2+20,8 mxm. BbI-



MexdyHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 20232.

BOJHBIE MPOTOKU TAKXKE COAEPHKAIU CIU3H-
CTBIH CEeKperT.

[pexncrarensHas xene3a (glandula pros-
tata) HemapHasi, y MCCIeIyeMOi BO3pacTHOU
TPYIIIBI TOPOCST pa3BuTa cinada. OHa pacro-
Jaraercsi KayJqalbHO OT ITy3BIPhKOBHIHOW
AKeJNe3bl, JOPCAIbHO OT MOUYEIOJI0BOI0 KaHa-
na. SIBisieTcsl mapeHXUMaTO3HOW TpyOuaro-
aJIbBEOJIIPHON Jkene3oil. E€ crpoma cHapy-
KU (HOpPMHUPYET COCIMHHUTEILHOTKAHHYIO
Kalcyiay, TOJIIMHA KOTOPOH cocTaBHiIa

T eMaTOKCHTHH-303HH

yB. 40

yB. 100

yB. 400

62,6+£7,9 mxMm. CTpoma >kene3bl UMEET BO-
JIOKHHUCTO-3JIACTHYECKHEe TpaOeKyJbl, Aens-
IIKe €€ Ha JIOJbKH, COAEPKHUT OOJIBIIOE KO-
JIMYECTBO KJIETOK (hUOpOOIacTuIecKoro psi-
J1a, (OPMHUPYIOINX YacTO pa3HOHAINPABJICH-
Hble My4Kkd. KIeTKH yIIMHEHHON BEpeTeHo-
BUIHOW (DOPMBI CO CBETIOP03UHOPHIBHON
LUTOIIJIA3MOM, CIIMBAIOLICHCS] C KOJUIareHo-
BbIM MAaTpPUKCOM. SIipa KIIETOK OBaJIbHO-
OKPYIJIOH (OpMBI, HOPMOXPOMHEIE.

Puc. I — Ilysvipvrkosuonas scenesa. Ilopocenok, eospacm 1 cymku.
T)K — mybynapueie sxcenesvi; K — kancyna;, C— cmpoma, T — mpabexynvi;
BII — 8b1600HbIE nPOMOKUL.

IMapenxumy  cocraBisiloT — TpyOuaro-
aJbBEOJISIPHBIC JKeJe3bl, KOTOpbie 00pa3oBa-
HBI KyOMYECKUM, a galie CTOI0YaThIM MHO-
TOPSJHBIM ~ JIUTENHEM.  OTHUTEIHOLHTHI,
(hOpMUPYIOIINE JKEIC3UCThIC CTPYKTYPHI, CO
CBETJIO’03WHO(MDMIIBHOW, MECTaMU BaKyOJIH-
3UpOBAHHON IMTOIIa3MON. fnpa KieTok
OKpPYTJION (pOPMBI, HOPMOXPOMHBIC U c1a00-
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THIIEPXPOMHBIC, PACHOIAraloTCs IEHTPalb-
HO WJIM CMEIIeHbl K 0a3ajbHOMY TIOJIOCY
KJIETOK. J[mameTp mpocBeTa jkeie3 COCTaBUI
72,3£6,6 MKM, BBICOTA OSIHUTEIHS KEIe3
22,8427 Mxm, nuametp sapa 6,2+1,1 MxM.
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yu. 100

yu, 400

Puc. 2 — Ilpeocmamenvuas sxcenesa. [lopocenox, sozpacm 1 cymku.
T2K — my6ynapuute scenesvl; C— cmpoma, T — mpabexyubl.

BbIBO/1bl / CONCLUSION

Takum 00pa3oMm, Mpu UCCICIOBAHUU ObI-
JIM yCTAHOBJICHBI OCHOBHBIE THCTOMOP(HOJIO-
IMYEeCKHe OCOOCHHOCTH MY3bIPHKOBUIHON U
MPEACTATENbHOM JKeNe3bl Y HOBOPOKICHHBIX
nopocst. [lapeHxuMa jkene3 HaXOJUTCS B
craiuu  (QYHKIIMOHATBFHOW  HE3PEIIOCTH,
OOJIBITYFO YacTh OpraHa 3aHUMAaeT COCIUHU-
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TEJIbHOTKAHHASI CTPOMA, CPEIU DIIEMEHTOB
KOTOpPOW OTMEYaeTcsi OOJIBIIOE KOJIMIECCTBO
kjeTtok (ubpobdnactiuueckoro psga. Ilpm
9TOM OTMEUAETCsl CEKPETOpHasi aKTUBHOCTh
HEKOTOPBIX KOHIIEBBIX OTJENOB ITy3BIPHKO-
BUJHOW >kene3bl. [lonyueHHble NaHHBIE $IB-
JISIIOTCA  OTIPABHOM TOUKOW AJisl AalibHEH-
MIMX WCCIENOBAaHUN (YHKIIMOHAIBHON aK-
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ABSTRACT

The economic efficiency of animal hus-
bandry depends on the productivity of the
herd, which is usually assessed by analyzing
the reproductive performance of females.
However, similar indicators of males should
be equally taken into account. The accessory
sex glands of males are involved in the pro-
duction of seminal plasma, thereby playing
an important role in the reproductive pro-
cess. The aim of the study is to give a histo-
morphological characteristic of the accessory
sex glands and to determine their functional
state in newborn piglets. The object of the
study was the accessory sex glands of new-
born piglets at the age of 1 day. The vesicu-
lar and prostate glands were selected for
histological examination. The material was
fixed in a 10% solution of neutral formalin
for 24 hours, after which it was poured into
paraffin according to the generally accepted
method. Then sections with a thickness of 3-
5 microns were made, which were stained
with hematoxylin and eosin. Some of the
sections were painted with Masson Tri-
chrome, alcian blue. It was found that in
newborn piglets, the vesicular gland is locat-
ed on the dorsal surface of the bladder, at the
beginning of the pelvic part of the urethra,
the prostate gland is located caudally from
the vesicular gland, dorsally from the genito-
urinary canal. The study established the
main histomorphological features of the ve-
sicular and prostate glands in newborn pig-
lets. The parenchyma of the glands is in the
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stage of functional immaturity, most of the
organ is occupied by the connective tissue
stroma, among the elements of which there
is a large number of fibroblastic cells. At the
same time, secretory activity of some end
sections of the vesicular gland is noted. The
data obtained are the starting point for fur-
ther studies of the functional activity of the
cells of the accessory sex glands in boars.
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PED®EPAT
B JaHHOM HCCIICIOBAaHUU MPEACTABIICHBI CKEJICTOTOIIUYC-
CKHC OPUCHTUPBI TOYCK 3aKPCILJICHUA qublpexmaBoﬁ
) / MbIIsl Oeapa y mpencrasureneil Canidae (mramaiika u
| A cobaka JOMAIIHssA), KOTOPbIE OTCYTCTBYIOT B JIOCTYITHOM
: nurepatype. Tak, BBISBICHO, YTO MpsiMasi TOJIOBKA B JIU-
CTaJIbHOW YacTH y MIAalKU MPUKPEIUISIETCs] K OCHOBAaHHMIO KPAaHHAILHON TTOBEPXHOCTH KOJICH-
HOW YallKM CyXOXXHMJIbHBIMH BOJIOKHAMH, a y COOaKH JOMalIHell OOHapy>KEHO €€ MBIIICYHO-
CYXOKHUJIbHaA d)I/IKcaHI/ISI. HCCJ’[C}IOB&HI/IH BBIIIOJIHCHBI Ha Kad)enpe AHATOMHU U THCTOJIOTUU
KHUBOTHBIX UM. Tpoeccopa A. @. Kimmmosa ®I'BOY BO «MockoBcKas TocyAapcTBEHHAs! aKka-
JIeMHs BETCpUHAPHON MeIuIuHBI U OmotexHoiornn — MBA nmenn K. . Ckpsabuna». Mate-
pHaIoM IS WCCIICAOBAHHNA CITY)KHJI CEKIIMOHHBIM MaTepHuan — Ta30Bble KOHEYHOCTH (n=16),
0TOOpaHHBIC OT B3POCIBIX CO0AK M CO0AUBMX THOPUIOB (mIanaiika), 6e3 BHEIIHUX MPU3HAKOB
MIATOJIOTH OTTOPHO-JBUTATEIFHOTO armapara. Vcrnoiap30Bani METO b TOHKOTO MaKpo- M MHUK-
POaHATOMHUYECKOI'0 MpENnapupoBaHusl O/l KOHTpOJIeM OMHOKYJISIpHO# Jiynbl «Mukpomen HR
350 S, ¢ mocnenyomuM QyHKIMOHAIBHBIM aHAIM30M M3Y4aeMbIX CTPYKTYP M CKEJIETOTOIHYE-
CKMM MPOCHHUPOBAHUCM TOYCK 3aKpCIIJICHWA MBI Ha KOJIEHHOHN 4Yarlke. HpI/I HN3y4YCHUUN
CTPYKTYD, PAacIOJIO)KCHHBIX Ha KOJICHHOM 4alllKe, YCTaHOBJIEHO, YTO KpaHUAJIbHAs TOJIOBKA
MOPTHSDKHON MBIIIIBI M MIMPOKast daciust 0enpa, MOKpbIBas KPaHHATIBHYIO IMOBEPXHOCTH KO-
JICHHOH YaIllKM, COCIMHSACTCS C TOUICKANMH OpTaHaMH TTOCPEICTBOM PBIXJION COCANHHUTEIb-
HoH TKaHU. OIHAKO, HAa BEpPIINHE KPAHUAIBHOTO OYropka OHM TECHO CPACTAIOTCS C CYXOKHITH-
€M TIPSIMO MBIIIIBI Oe/pa, a TaKKe HEMOCPECTBEHHO C HA/JIKOCTHHIEH KpaHHAIBHOTO Oyrop-
Ka KOJICHHOW YalllKH, a 3aTeM, MOKPBIBasl MPSIMYIO CBSI3KY KOJICHHOW YalllKH, MTPOIOJDKAIOTCS B
(baciuro rojcHu.
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BBEJEHHUE / INTRODUCTION

Pa3paboTka CKEIEeTOTONMHYECKUX OpHEH-
THUPOB TOYEK 3aKPEIUICHUS! MBI, ACHCTBY-
IOIMIMX Ha KOJICHHBIH CyCTaB, MPEACTAaBILIET
oIHY U3 (yHAaMEHTAIBHBIX TPOOJIeM B 00-
JIACTH KJIMHUYECKOHW aHaTOMUU W PEKOH-
CprKTI/IBHO-BOCCTaHOBHTeJ’ILHOﬁ XUpypruu
[1,3,4,5,7]. Ocobyro 3HAYUMOCTh IS €€
pemieHnst NpuoOpPEeTalOT HE OCBELICHHBIE B
JOCTYITHOW JIUTEpaType CBEIECHUs, Kacaro-
IIMeCs] aHATOMHYIECKOT0 O(OPMIICHHS U TO-
YeK 3aKPEIUICHHS! YETBIPEXTJIABOH MBIIIIIBI
OeZpa — OCHOBHOTO DKCTEH30pa KOJEHHOTO
cycraBa [1,2,6]. Ha ceroasmHuii aeHb
MHOT'H€ BOIPOCHI, PACKPBIBAIOIIIUE BHIOCIIE-
IU(QUIHOCT, €r0  MBIIIEYHOTO armapara,
TpeOyIoT manbHeimero yriryOJIeHHOTO H3Y-
YeHUs. B CBsI3M ¢ BBINIEH3II0KEHHBIM, el
HaCTOSIIETO HCCIIEIOBAHMS YCTaHOBHUTH
CPaBHHTENIBHBIE CKEIETOTOINMYECKNE OPUEH-
TUPBl YETBIPEXIJIABOW MBIl  Oenapa Y
MIpeICTaBUTENeH ceMeiicTBa MICOBBIX.

MATEPHAJIBI W  METOABI /
MATERIALS AND METHOD

VccnenoBanusi BBIIOJIHECHBI Ha Kadeape
AHATOMUU H THUCTOJIOTHU XKXUBOTHBIX HM.
mpocgeccopa A. ®@. Kmumoa ®I'BOY BO
«MOCKOBCKasi TOCYJapCTBEHHAS AKaIEMUS
BETCPUHAPHON METUIIUHBI 1 OMOTEXHOJIOTHU
— MBA wnwmenn K. . CkpsiOuna». Marepna-
JIOM JUIS MICCIIEAOBAHUI CITy>KHJT CEKIMOH-
HBIH  MaTepuasl- Ta30Bble KOHEYHOCTH
(n=16), oToOpaHHbIE OT B3POCIBIX CODAK M
cobaubnx rubOpuaoB (lanaiika), 0e3 BHeII-
HUX  IPU3HAaKOB  MATOJIOTHH  OMOpPHO-
JBUTATEJIbHOTO ammapata. Mcmomb3oBanm
METO/Ibl TOHKOTO MaKpo- ¥ MHUKPOaHaTOMH-
YECKOro TPENnapupoBaHUsl MO KOHTPOJIEM
OouHOKynsipHOM Jtynel «Mukpomen HR 350
S, ¢ mocnenyrmuM (YHKIIMOHATBHBIM aHa-
JIM30M H3y4aeMbIX CTPYKTYP M CKeJIETOTO-
MTUYECKUM TPOCIMPOBAHUEM TOYEK 3aKper-
JICHUS MBIIII Ha KOJICHHOHN JaIlKe

PE3YJIbTATBI / RESULTS

AHanm3 OTEUeCTBEHHOW M 3apyOexHOU
JIUTEpPATyphl TOKa3aj, YTO OOJBIIMHCTBO
ABTOPOB pacCMaTpHUBAIOT YETHIPEXTIIABYIO
MBIy Oenpa Kak caMmocToATenbHyro. Ha
OCHOBAaHHM pE3YJIbTATOB AHATOMUYECKOTO
IIpenaprupoBaHNsl HAaMH yCTaHOBIICHO, YTO Y
M3y4aeMbIX TpEACTaBUTENe cobauypux —
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cobaka JOMAIHss U MIanaiika ¢ Mexualib-
HBIM KpaemM HpHMOfI T'OJIOBKH YCThIpEXTJia-
BOM MBIIIIBI Oefpa cpacTaeTcsi CBOUMHU Cy-
XOKMJIBHBIMHM BOJIOKHAMM KpaHHUalbHAs TO-
JIOBKA TOPTHSDKHON MBIMIIBI, a TIyOOKas
(acust IPSIMOM TOJIOBKM TPOJOIDKACTCS HA
KOJICHHYIO YalllKy, MOKPBIBAET €€ MPSIMYIO
CBSI3KY M IPOJIOJDKAEeTCsl B TIIyOOKyro ac-
nuto rojenu (puc. 2 I, II A-7).C narepains-
HOW TOBEPXHOCTH Oelpa HaMH OOHapyKeH
AQHAJIOTUYHBIA XO7 TITyOoKo# (acium, umy-
el OT ABYTIABOH MBI Oeapa. 1o 00y-
CIIOBIICHO, Ha HAIl B3I, AaHATOMO-
TonorpaMIeCKUMI OCOOEHHOCTSIMH MBI
obnactu Oenpa: (OPMHUPOBAHUEM EIMHOTO
MBIIIEYHOTO 10/1(aciuaIbHOrO IuIacTa, 00-
Pa30BaHHOTO JBYIJIAaBOW MBINIICH Oempa,
HNOPTHSKHOM M CTPOMHBIMU MbILIIIAMH. Y
n3ydaeMblx  mpexacrasureneir  Canidae
(cobaku momamrHel W manaiiki) HaMu O0Ha-
PYXKEHBI, KaKk 00IIne 3aKOHOMEPHOCTH, TaK U
BUIOBBIE OCOOCHHOCTH O(OPMIICHHS YEThHI-
pexriaBoil Mbimpel Oenpa. Tak, y oOoumx
BUJIOB TIpsIMasi TOJIOBKA CBOMM TEPHMHU3UEM
cpacraeTcs C JlaTepalibHOW TOJIOBKOW B 00-
JIACTH MPOKCUMAIIFHON TPETH MBIIIIIBI (pHUC.
1 Inll B-1, 3).

B cBoro ouepenp, narepanpHas TO-
JIOBKA TyYKaMH CBOMX MBIIICYHBIX BOJIOKOH
cpacTaeTcsl ¢ JIaTepalibHOM 4acThio IpoMe-
JKYTOUYHOW TOJIOBKH, @ IMPOTHBOIOJIOKHBIM
UCTOHYEHHBIM KpaHHMAIBHBIM KpaeMm Ipo-
JIOJDKAETCsl B YIUIOIIEHHBIA arloOHEeBPO3, KO-
TOpPBIH, OKpYXKasi TIPSIMYIO TOJIOBKY, TEPeXo-
JIIT HAa MEIUAIBbHYIO MOBEPXHOCTh U CpacTa-
eTcd C KpPaHWAIBHBIM KpaeM MeIUaIbHON
roioBku (I A, b, B u Il A, B). Kpowme 3toro,
OT BHYTPEHHErO CYXOXXHIIBHOTO 3epKaja
JlaTepanbHON FOJIOBKH, ITyYKH CYXO0)KUJIBHBIX
BOJIOKOH HAIPABJISIIOTCS K CYXOXKUJIBHOMY
3epKajly MEAMAIBLHON TOJIOBKH, (OpMHUPYs
IIPU 3TOM CYXOXHJIBbHYIO IIJIACTHHY, HaXO/s-
LIYIOCS MEXAY MPSIMOM M IPOMEXYTOUHOM
TOJIOBKAMH YETHIPEXTIABOM MBIl Oeapa.
Taxkum 0Opazom, rmpsiMasi TOJIOBKA OKpY’KEHa
JaTepaibHON M MEHaNIbHON TOJIOBKAMH, OT
MIPOMEKYTOYHOM TOJIOBKH  OTZAEJIEHA CyXO-
JKUJIbHOM IacTuHOM. BMmecTte ¢ Tem, nmpsimas
TOJIOBKA CBOMM JIaTepaibHbIM KpaeM cpacra-
€TCsl C JIATePATIbLHOM FOJIOBKOM.
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Puc. 1 — Makpomopgonozuueckasn kapmuna uemuvlpéxaiasoui mviuiyvl 6eopa u Ko-
snennozo cycmasa y wanatiku (I): A — euo ¢ ramepanshoil nosepxnocmu, b — 6uo ¢ meou-
anvHoll nosepxnocmu, B — npsmas u namepanvuas conoskuomeedensi,; I' — 6ce 2on06ku
omoeinenvl om OeOpeHHOU KOCmuU U omeedeHvl 6HU3 (KoaenHolil cycmag eckpoim), 11 To oce
camoe y numbyna: A — 6uo ¢ kpanuanvbhol nogepxnocmu; b — npsmas eonoexka omcevena
HA NPOKCUMATIbHOM KOHYeE U pa30eiend om IamepaibHoll 2on06Kku, B — npsmas conosxa
omeedena enepéo; I — ece 20108Ku omoenensbl om 6eOpeHHOl KOCMU U 0OMBe0eHbl 6HU3,
J — konennwviil cycmas 6CKpulm u 0OHAANCEHA CYCMABHASL NOBEPXHOCb KOJICHHOU YAULKUL:
1 — namepanvhas, 2 — meouanvhas, 3 — npamas u 4 — nPoMedNCymouHas 20J106KU Yemblpex-
2nasou moluysl b6eopa (w.m.0.); 5. — konennas yawka,; 6. — 1amepanrbHulil U 7 — MeOUdib-
HbLU napanamenisapHvie Xpsiuyu, 8 — CynpanameispHulil Xpsiuy KOJIeHHOU YauKu,

9 — kancynsipHvle Mbluybl KOIeHH020 cycmasa, 10. — kancyia KoienHo2o cycmasa.

VY manaiiku mpsiMasi TOJIOBKa MMeeT 00- YaCThIO MPOMEXKYTOYHON TroyioBKH.  YTO
Jiee pa3BUTOE, YeM y coOaku JoMallHei cy- KacaeTcsl BUJOBBIX OCOOEHHOCTEH, TO y IIa-
XOXMmIbHOE 3epkaio (3). MeamanpHas ro- JaKy HaMH OOHapy)XKeHa MeauaibHas Kall-
JIOBKA Yy 000MX BHIOB 110 CPEACTBOM MBIIIEY- CyJISIpHAsi MBIIIIA KOJIEHHOTO CyCTaBa, KOTO-
HBIX BOJIOKOH CpacTaercs C MEAHalbHOU pasi HauMHAETCs B JAUCTAIBLHOM TPEeTH Kpa-
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HUO-MEIUAIBHOW IMOBEPXHOCTH auadusa
OeJIpEeHHOW KOCTH, pacIojaraercs MEXay
IIPOMEKYTOUHOM TOJIOBKOM U HAIKOCTHH-
LIEH, a TakXKe — Ha KarcyJie KOJIEHHOTO Cy-
cTaBa. Y co0akd JOMamIHEH MPUCYTCTBYIOT
JIBE KaIlCYJIIPHBIE MBIl — MEANAIbHAS U
JarepanbHasi, KOTOpPble HaYMHAIOTCS TaKXKe,
Ha  KpaHHO-MEJMAIBHOM M KpaHHO-
JaTepalbHOW  TOBEPXHOCTSAX  OeqpeHHOM
KocTu. B oOnactu kamcynbsl cycraBa OHHM
MPOXOAAT Hal rpeOHsAMH Oiloka OempeHHON
KOCTH, a 3aTeéM OOBEIUHSIOTCSI M CXOAATCS K
konenHoi gamke (puc. 1 I u II I'-9), 3akpen-
JSSICh HAa €€ OCHOBAHMH.

B ngucrampHOW wacTu Oenmpa 1o Mepe
TIPUOJIMKEHUST K KOJICHHOM Yalllke, TOJIOBKH
YeTBIPEXTIIABOM MBIIIIBI Oejipa CPacTaroTCs,
OJTHAKO JIETKO OTJIEIISIFOTCS IPYT OT JIpyra 1o
muann cpamerus (puc. 2 1 u II). Tak, nps-
Masi MbIIIIa Oefpa CBOMMH CyXOKHIbHBIMU
BOJIOKHAMH 3aKperuisieTcss Ha OOmmpHON
TUTOIIA/IKE OCHOBAaHHS M KpaHHAJIBHOM Oy-
rOopKe KOJIEHHOM valku. Y manaiku e€ cy-
XOXKWJINE B BHAE CYXOXKWIBHON TJIACTHHKU
IpOa0JKACTCA B JUCTAJIbHOM HaAIlpaBJICHUH,
CpacTasiCh C KpaHHAIbHBIM OYTOpKOM, 3aTeM
CYXOXXWINE TPOXOTUT HaJl KpaHHAIbHON
TIOBEPXHOCTBIO KaICyJIbl KOJICHHOTO CyCTaBa
(MeXIy KOTOPBIMH DPa3MEIIACTCsl >KUPOBOE
TeNo), 00pasyst MpSIMyIO CBSI3KY KOJICHHOTO
CycTaBa, U 3aKperuisieTcsl Ha KpaHHAIbHOM
Oyrpe OonbiieoeprioBoit koctu (puc. 2 I u 11
A, b- 4, 2, 8). BaxxHo TOAYEPKHYTH, UTO Y
cobaky JIoOMalllHel KpaHUAIBHBIH Oyropok
KOJICHHOW YaIllKi XOPOIIO BBIPAXKEH, TOT/IA
Kak y WaJailki OH YIUIOLIEH.

JlarepanbHas TOJMOBKAa Ha JUCTAILHOM
KoHIle (opmMHpyeT 00IIee TIIOCKOE CyXO0XKH-
JIMe C JIaTepaIbHOM YacThIO MPOMEKYTOYHOM
TOJIOBKH, KOTOPOE€ JIAaTCpAJIbHBIM KpacM BJIU-
BAC€TCA B CYXOXUIIHC HpHMOﬁ T'OJIOBKH, a
OCTAJIBHBIMH ~ CYXOJKHJIBHBIMHA ~ BOJIOKHAMH
(bopMHpyeT IUIOTHOE, MIIOCKOE CYXOXKHIIHE,
TIOKpBIBaroniee OOKOBYIO TOBEPXHOCTDH Karl-
CyJIBI KOJICHHOTO CyCTaBa, a TAKXKe 3aKper-
JISieTCsl Ha JIaTepallbHOM Kpae  KOJICHHOW
YallKH, KOTOPBIN SIBJISIETCS MECTOM BIIPAB-
JICHUSI B HEe JIaTepaJbHOro IMapanareisip-
Horo xpsma (puc. 2 I B-10). Hacts cyxo-
KWJIBHBIX BOJIOKOH JIATEPAbHOM TOJOBKU
MUHYSI HapanaTe/UIIpHBIN XPsII, HarpaBis-
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€TCsl UCTANbHO, CIEAYS MapajuleNbHO Mps-
MOM CBSA3KE M 3aKpeIUIIOTCA Ha JaTepaib-
HOM Kpae KpaHHaJhbHOTO Oyrpa Gombmiedep-
11oBOH KocTH. Takum obpa3om, oHU GOpPMH-
PYIOT y MIANaiiKk JOTOJHUTEIBHYIO, JaTe-
paNbHYIO NPSIMYIO CBSI3KY KOJICHHOTO CyCTa-
Ba.

JlarepanbHass 4acTh MPOMEXYTOYHOH
TOJIOBKH Takke (hOPMHUPYET OT/AENbHOE TOH-
KO€ CYyXOXKHIINE, KOTOpOe HalpaBJIsIeTCs Hal
KarcyJIOl KOJIGHHOTO CycTaBa K JlaTepalb-
HOW YacTH OCHOBAHHUS KOJIEHHOH YallKH, IJ1e
B He€ BIPABIICH JIaTePaIbHBIN CyIpamareln-
nspHEIA Xpsmr (13).

B aTOl CBsI3M, HEOOXOAMMO OTMETHTD,
YTO KOJICHHAs YallKka y co0aK XapaKkTepu3y-
eTcs CHeUU(PUIHOCTHIO0 (POPMBI: HAa MPOKCH-
MaJIbHOM KOHIIE OHa Cy)KEeHa, a 110 Hallpas-
JICHUIO K AUCTAJIbHOMY KOHILYy OHA PacIIH-
psiercst 1 okpyrisaeTca. Henmb3si MCKITIOUUTD,
YTO BBISBIEHHBIE OCOOCHHOCTH MaKpOMOp-
domornu camoil KpYIHOW CecaMOBHIHOM
KOCTH- KOJICHHOW YalllK¥, OKa3bIBAaeT BIIHSI-
HUEe Ha (opMHpOBaHHE OKOJOMATEIUIIPHBIX
CTPYKTYP, CTAOMIM3UPYIONINX €€ MTO3HIIUIO.

VY manaiiku KojJeHHas yamka (9) umeer
MHUHJAJIEBUIHYIO (OPMY K €€ JIaTepajbHO-
My Kparo NPHJICKWT JaTepalabHbIA Mapara-
TesuspHbIA xpsi (10), a BbIIE JIEXKHUT J1aTe-
panbHBIA  cynpanaremsipabid  xpsng  (13).
JKenob s natepanbHOro TPeOHs OJOKa
OCPEeHHOM KOCTH TMPOXOJUT MEXIy JiaTe-
pabHBIM  CyNpanaTe/usIpHbIM - XPSIILIOM U
CaMOMl KOJICHHOH 4YalKOM BMeECTE C JiaTe-
palbHBIM CyNpanaTe/uIIpHBIM XpsimoM. Me-
JIMaJIbHBIA MapanaTteuIspHbId XpsILl Mpuiie-
JKUT K MEIUAJIbHOMY Kparo KOJICHHOW dYar-
Ki. Heckosibko BBIIIE BBICTYNAET MEHalb-
HBIH cympanaTe/uapHbli xpsiy. Hamu ycra-
HOBJICHO, YTO BBISIBIICHHBIC XPsILIEBbIC 00pa-
30BaHUSl TPEJCTABISIIOT €AMHBIN Mequaib-
HbI mapanaTeJUIsIpHbIA  XPALIEBOM  KOM-
wiekc (11), mverommii MeanaIbHYIO CYIIpa-
naresipHyto dacts (12), B gpopme xenobda.
Keno6 npnst MeamanpHOrO TpeOHsA Oioka
OepPeHHON KOCTH HPOXOAUT MEXIy MEIH-
aJIBHBIM KpaeM KOJICHHOH YalllKi M cyIparia-
TEJUIIPHOM 4YacThi0 MEMAIBbHOTO Xpsiua ¢
OJTHOM CTOPOHBI U MEJHAJbHBIM Iapanarel-
JSIPHBIM XPAIIOM C JPYTOH CTOPOHBI, Yepe3
BEIIIICOITMCAHHOE  YTIyOsieHne (KeI000K).
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BMmecte ¢ 3TUM, HY)KHO OTMETUTb, YTO €rO
naparnarejuIsipHasl 4acTb CBsI3aHA C CYXOKH-
JIMEM MEIMAIBbHON T'OJIOBKH, a CyIparnaren-
JISIpHAst 9acTh — CO CPEAHEH 4acThio MpoMe-
JKyTOYHOW TOJIOBKM YETBIPEXTIABOM MBIII-
IIBI.

VY cobaku, B OTJIMUUE OT MIATANKH, HAMHU

BBISIBJIIGHO OTCYTCTBHUE JaTe€PaIbHOIO CyMpa-
MaTeJUIAPHOTO XpsIlia, a MeIUaIbHBIN Hapa-

HaTeJUIAPHBIA XPSIl COOTBETCTBYET TAKOBO-
My Iajgaike, TO €CThb SABJIACTCS YacThbIO Me-
JHAIBHOTO TapanaTeuLIPHOTO XpsIla, OQHa-
KO KeJI00 MKy HAM U €ro CynpanaTesusip-
HOH YacTbio ciabo BepaxkeH (puc. 2 I B, I'-
11, 12). CycraBHast MOBEPXHOCTh KOJEHHOMH
yamku (9) y cobak Ooiee penbedHa U OTHO-
CHUTENBHO 1nupe, yeM y manaiiku (I B-9).

Puc. 2 — Maxpomopgonozuueckas kapmuna obnacmu xonennou yawku I —y wanaiiku:
A — 6uo cuapyocu; b — enybokas gpacyus bedpa vacmuuno cpesana, B — euo ¢ snympennei
nosepxrnocmu cycmaenou kancyavl, I — mo sce camoe y cobaku domawnei: A — uo ¢ ramepo
-KpanuanbHol nosepxnocmu, b — enyboxas ¢hacyus yoanena; B — eud c snympenneii nosepx-
nocmu,; I' — 6uo ¢ 6HympeHnetl nogepxnocmu (OOIbUWUHCIBO MASKUX MKAHEU YOAIeHbl):
1 —enyboras Gpacyus; 2 — Kpanuaivhbill 6Y20POK KOIEHHOU Yauiku, 3 — 1amepaibHas.,
4 — npsimas, 5 — meouanvhas u 6 — RPOMENCYMOUHAS 20N06KU Y. M.0.; 7 — NOPMHAICHAS M.,
8 — npsmas ceaska xonennoeo cycmasa, 8.1 — 006a8ouHAsL IAMEPANLHASL NPIMASL CEA3KA,

9 — cycmasnas nosepxnocmu KonenHol yawxu, 10. — namepanvHulii napanamenisipHuli
xpawy; 11 — meduanshovli napanameniapuviil Xxpaw u 12 — e2o meOuanvhas cynpanameniapHas
yacms, 13 — namepanbHulil Cynpanamenisapusli Xpau, KoreHHou Yawku, 14 — xancynsaphovie
MbLUUYDL.
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IIpu u3yueHuM CTPYKTYp, PACIOJIOKCH-
HBIX Ha KOJICHHOW YalllKe, YCTAaHOBIIEHO, YTO
KpaHUalbHasl TOJIOBKA NOPTHSKHOM MBIIIIIBI
U mmpokas ¢acuus O6eapa, MOKpHIBas KpaHH-
QIPHYI0 TIOBEPXHOCTh KOJICHHOM YalIllKH,
COCAMHSETCS C MOUISKAIMUMH OpraHaMu
MOCPEJICTBOM PBIXJION COEAMHUTEIBHON TKa-
Hu. OnHako, Ha BepIIMHE KPaHUAIBHOTO
Oyropka OHU TECHO CpacTalOTCS C CyXOXKH-
JIMeM TPSIMOI MBINILIBI Oe/pa, a TAKXKE Hero-
CPEACTBEHHO C HAJAKOCTHHUIEH KpaHHAIbHO-
ro Oyropka KOJCHHOW YalllKW, a 3aTeM, IO-
KpBIBasi TPSIMYIO CBA3KY KOJICHHOW YalllKH,
MIPOJIOIDKAIOTCS B (DACIIMIO TOJIECHH.

CyxOoXunusi JlaTepalibHOM W Meauajb-
HOW T'OJIOBOK YETHIPEXIJIAaBOM MBIl Oex-
pa, MO HaAIIMM JaHHBIM, 3aKPCIUIAIOTCA Ha
OOKOBBIX ITOBEPXHOCTSIX KOJICHHOM 4YallKH
MOCPEICTBOM MAapanaTeIUIAPHBIX  XPSIIEH.
Yacty IpoOMEXYTOYHOM TOJIOBKM IPHU NpHU-
OMDKEHNH K KOJEHHOH dYallke IyYKaMH
MBIIIEYHBIX BOJIOKOH IIPHKPEIUIIIOTCS K
MIPOKCUMAIILHOMY Kpalo €€ OCHOBaHUS, I0-
CPEACTBOM CyIpamnaTeusIpHbIX Xpsalied, a
IMYYKHW MBIIICYHBIX BOJIOKOH M CYXOXWJINA
IUIOTHO CPAcTaloTCA C CYyXOXXWIHSAMH JiaTe-
palbHONM W MEOUAIBHON TOJIOBOK YETBIPEX-
TJIABOW MBIIIIIEI Oesipa.

BBIBO/IbI / CONCLUSION

Takum 06pa3om Hamu pa3paboTaHbI CKe-
JIETOTONNYECKHE OPUEHTUPBI TOYEK 3aKper-
JICHUS! YETBHIPEXTJIaBOM MBIIIBl Oeapa y
npencrasureneit Canidae (manaiika u coba-
Ka JIOMamIHss), KOTOphIE OTCYTCTBYIOT B
JIOCTYITHOM JINTEpATypE.

Tak, BBISIBIEHO, YTO TIpsiMasi TOJIOBKa B
JMCTAJIbHOW YacTH y IIATalKH MPHKPETLIs-
€TCsl K OCHOBaHHIO KPaHHAJIBbHOW MOBEPXHO-
CTH KOJICHHOM YalllKu CYXO0XUJIbHBIMH BO-
JIOKHAaMH, a y co0aKku JoMalrHeii oOHapyke-
HO €€ MBIIICYHO-CYXOKIIbHAS (PHUKCAIHS.
@dopmupysi OTHOCHTENIFHO IIHPOKYIO, HO
TOHKYIO CyXOXWJIbHYIO TUIACTHHY, OHA TIepe-
OpachiBaeTCsl yepe3 KpaHUaJbHBIH Oyropok
KOJIGHHOW 4YalllK{, 3aTeM B He€ BIUIETArOTCA
JOTIOJIHUTEJIBHO CYXOXXUJIBHBIC BOJIOKHA OT
JaTepaibHOW U MEAMAaIbHOM rOJIOBOK, a TaK-
)K€ OT KpaHUaJIbHOM YacTH NOPTHSKHOM U
nByriaBoi Mmbimm Oenpa. [Jlanee, mpsimas
TOJIOBKAa TIONy4aeT ITyYKH CYXOKHIBHBIX
BOJIOKOH, HAUMHAIOIIUECS HAa Y4acTKe HIDKE
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KpaHHaJIbHOTO Oyropka, BIJIOTH IO BEPIIU-
HbI KOJICHHOHN dYamiku, (GOpMHUpYsS €e MOII-
HYIO TIPSIMYIO CBSI3KY. Y IIanaifku HaMu 00-
HapyXXeHa [OTOJHHUTEIbHAasl TOHKas Jare-
paibHas IpsiMasi CBA3Ka KOJICHHOH YJallIKy.

[Ipy  mocmoilHOM  mpenapupoBaHUHU
CTPYKTYp, PACIOJIOKEHHBIX Ha KOJEHHOU
Yalke, YCTAaHOBJIEHO, YTO KOHEUYHBIE CyXO-
JKWINS JIATEPAIILHOM ¥ MEIMAJIbHOU I'OJIOBOK
YETBHIPEXTJIABOM MBIIIIBI Oe/ipa CpacTaroTCs
C IIACTHHYATON (OPMBI CYXOKHIIMSAMH Jia-
TEepaJIbHOM U MEIUANbHON YacTel IPOMEXKY-
TOYHO ronoBku. VX obuye armoHeBpoTHYe-
CKHE CYXOXKIJINS 3aKpETUISIOTCS Ha KPaHHO-
JaTepalbHOM U KpaHHO-MEAMalbHOM mo-
BEPXHOCTSX KOJEHHOW YallKd COOTBET-
CTBCHHO. MCHI/IaJ'IBHOG CYXOXHUIINE HMEET
TOYKY (PUKCAI[MM HA TPAaHHUIIC MEXIY MEIu-
aNbHBIM IApaNaTeIUIIPHBIM XPAIIOM M KO-
JeHHo# Jamkoi. OOmiee cyxoxunue jiare-
pabHOM TOJOBKM M JIATEPaJIbHOW YacTH
MIPOMEXXYTOYHOM T'OJIOBKH, TAaKXKE XapakKTe-
pH3yeTcs IUIacTUHYATON (GopMON M 3aKper-
JIieTC BOKPYT KpaHHO-JIaTepabHON CyCTaB-
HOM TOBEPXHOCTH KOJICHHOW YallKu, Au-
CTaJIbHEE CYXOXKWIME YTONIIAeTCs U 3aKpern-
JSIeTCsl Ha TJIOIIAJKE, PAclOI0KEHHOH TyTh
BEIIIIE BEPIIMHBI KOJICHHOW Yamku. Heobxo-
JIUMO OTMETUTb, YTO 3TO JIATEPANBHOE CYXO-
JKWINE, y IIadaiKy, MPOAOJDKAETCS BHU3,
(dopMupyst naTepaibHy0 JOOABOYHYIO Ips-
MYIO CBA3KY, KOTOpas JEeKUT Ha HapyKHOU
MTOBEPXHOCTH KarCysbl KOJIEHHOTO CYCTaBa
(;maTepasipHee MPSAMOM CBSI3KM) U Jlajee MpH-
KpeIusieTcss K KpaHHaTbHOMY Oyrpy Ooib-
me0epIIoBOif KOCTH.

BbIsBIEHHBIE CKEIETOTONHYECKUE OpH-
EHTUPBI YETHIPEXIIaBOi MBIl Oespa siB-
JISIIOTCS ATAJIOHHBIMU B OLIEHKE CTPYKTYPHO-
(YHKIIMOHAJIBHOTO COCTOSIHHSL KOJICHHOTO
CyCTaBa y Tpe/ICTaBUTeNel CO0aubHX.

SKELETOTOPIC LANDMARKS OF
THE POINTS OF FIXATION OF THE
QUADRICEPS FEMORAL MUSCLE IN
REPRESENTATIVES OF CANIDS
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ABSTRACT

The article presents skeletotopic land-
marks of the points of fixation of the quadri-
ceps femoral muscle in representatives of
Canidae (shalayka and domestic dog), which
are absent in the available literature.

Thus, it was revealed that the straight
head in the distal part of the shalaika is at-
tached to the base of the cranial surface of
the kneecap by tendon fibers, and in the do-
mestic dog its muscle-tendon fixation was
found. The research was carried out at the
Department of Anatomy and Histology of
Animals named after Professor A. F. Klimov
of the Moscow State Academy of Veterinary
Medicine and Biotechnology — MBA named
after K. I. Scriabin. The material for the re-
search was sectional material - pelvic limbs
(n=16), selected from adult dogs and canine
hybrids (shalayka), without external signs of
musculoskeletal system pathologies. The
methods of fine macro- and microanatomic
dissection under the control of a Micromed
HR 350 S binocular magnifier were used,
followed by functional analysis of the stud-
ied structures and skeletotopic projection of
muscle attachment points on the kneecap.
When studying the structures located on the
kneecap, it was found that the cranial head of
the tailor's muscle and the wide fascia of the
thigh, covering the cranial surface of the
kneecap, connects to the underlying organs
through loose connective tissue. However, at
the top of the cranial tubercle, they closely
fuse with the tendon of the rectus femoris
muscle, as well as directly with the perioste-
um of the cranial tubercle of the kneecap,
and then, covering the rectus ligament of the
kneecap, continue into the fascia of the low-
er leg.
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PE®EPAT

ol Onpenenenne amuHokuciotrHoOro (AK) cocraBa Mosioka KOpoB, B 0OCOOEHHOCTH 11O
HE3aMEHMMBIM aMHHOKHCIIOTaM, SIBIISIOTCSI BAYKHBIM M aKTyalbHBIM. B mocneanee
BpeMsi HaOJIIOAaeTCsl POCT MyOIMKALIUI IT0 COBEPIICHCTBOBAHUIO METO/IOB aHAIN3a
AK-cocTaB MOJI0Ka JKMBOTHBIX, IPEXkKIE BCEro — KOpoB. Llenp Hamiero uccienosa-
< HUI — 3TO U3y4YeHHE OCOOCHHOCTEH aMHHOKHCIIOTHOTO COCTaBa MOJIOKAa KOPOB dep-
HO-TIECTPOH MOPOABI B 3UMHE-BECEHHMH neproa. VccnenoBanus mMpoBeieHbI ¢ 00-
pasnamu mieMeHHoro xo3siicTBa «Jlamoxckoe» (KpacHomapeknit kpait, Yerb-Jlabunckuii paii-
oH). B rpynmy 1 (suBaps) Bomwio 12 »KMBOTHBIX, B rpymnnbsl 2 U 3 (MapT U anpeis) - no 22 xu-
BOTHBIX, T.€. B CyMMe 56 KMBOTHBIX. KOpMIIEHHE KOPOB OCYIIECTBIISIIOCH COTJIACHO OOIIepH-
HATBIM HOpMaM. Ompenenenne AK mpoBoauiun MeToJjoM HOHOOOMEHHO# XpomaTtorpa-huu ¢
ITOCTKOJIOHOYHOM JepuBaTuzaield mpod HuH-TuapuHOM Ha cucreme LC-20 Prominence
(Shimadzu, SImoHus) M KOJOHKOW ¢ WOHOOOMeHHOW cMmoioit 4,6x150 mm (CeBko, Poccus).
[Tony4ens! HOBbIe AaHHble 0 AK cocTaBy MOJIOKa KOPOB YepHO-TecTpoi nmopoasl. Ha B3rmsin
aBTOPOB Ba)KHBI HE TOJHKO abcomoTHble 3HaueHHs AK B MOJIOKE, HO M WX COOTHOIICHHS.
BriepBrie noyueHsl onpesieneHHble «psaab» 1o co-nepxanuio AK B oOpa3max Mojoka KOpoOB:
Glu >> Leu > Lys = Pro > Asp > Val > Phe > Ile > Tyr > Arg = Ser > Ala = Thr > His > Met >
Gly > Cys (suBaps); Glu >> Leu > Pro > Lys > Asp > Val > Phe > Arg > Ile = Tyr > Ser > Ala
= Thr > His > Met > Gly > Cys (mapr); Glu >> Leu > Pro > Lys = Arg > Asp > Val > Phe > Ile
> Tyr > Ser > Ala > Thr > His > Met > Gly > Cys (anpesb). B Hamux vcciesoBaHusx nokasa-
HO CHIKeHne konmmdectBa AK B MOJIOKe KOpPOB K BECHE (B MapTe W, 0COOEHHO, B arpesie), 94To
MOJKHO OOBSICHUTB ajanTtanneil (U3N0onoro-OnoXMMHUYECKUX MPOIIECCOB B OPTaHU3ME JKHUBOT-
HBIX B 9TOT IEPHUO/.
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BBEJIEHUE / INTRODUCTION

Omnpenenerne amuHOKHCIOTHOTO (AK)
cocTaBa MOJIOKa KOPOB, B OCOOCHHOCTH IIO
HE3aMCHUMBIM aMHHOKHUCIIOTAM, SIBIISIOTCS
BXXHBIM H aKTyaJbHBIM. B mocienHee Bpems
HaOIoaeTcst pocT MyOJIMKalMid 10 COoBEp-
IIEHCTBOBAHMIO MeTo/10B aHaimmu3a AK cocra-
Ba MOJIOKA CEJIbCKOXO3HCTBEHHBIX >KHUBOT-
HBIX, TIPEKIE BCEro - KopoB. Hampmmep, B
0630pe [1] 06oOImensr paboTsl 1O pa3inud-
HBIM MOJTU(UKAIMAM TaKUX XpoMaTtorpadu-
gecknx MeronoB aHamm3a AK u menTumoB
KaK BBICOKO3(D(DEeKTUBHAS KUIKOCTHAS XPO-
Mmarorpadust (BDXKX), TonkocnoliHas Xpo-
marorpadust (TCX) u rasosast xpomarorpa-
¢us (I'X). ITokazano, yro BOXKX sBnsercs
ONTHMANBHBIM METOJIOM IS KOJTHYECTBEH-
HOTO aHaJ3a aMHHOKHCIIOT MO0 CPaBHCHHIO
¢ TCX uT'X [1]. B namrem ciyyae, HanOOIb-
M WHTEpec MpejcraBisier pabora [2], B
KOTOpOW TIPOBEIEHO H3Y4YE€HHE aMHUHOKHC-
JIOTHOTO COCTaBa 0Opa3loB KOPOBBEr0 MO-
Joka (K coXaleHHo, 0e3 yKa3aHHsl MOPOJBI
U KOJHMYECTBA >KUBOTHBIX) «METOAOM IKH[I-
KOCTHOH Xxpomartorpaduu C TpHUMEHEHHEM
MIPEIKOJIOHOYHON JAepuBaTu3amum» [2]. J1o
COBIAJacT C HAIIMMH MpeICTaBICHUIMH [3]
0 TOM, 4YTO JUISi KOJMYECTBEHHOI'O aHaIM3a
AMHMHOKHCIJIOT B OHMOJIOTHYECKHX 00pasiax
HauboJIee 1EIecO00pa3HBIM SBIISCTCS METOJ
BDXX B pa3HOBUIHOCTH HOHOOOMEHHOM
xpomarorpaduu [1]. DTOT MeTOx IMELT Psin
CYIIECTBEHHBIX MPEHUMYIIECTB IO CpaBHe-
HUIO C JPYTAMH METOJaMH aHaju3a: Oolee
BBICOKasi TOYHOCTH OMPEICIECHHSI, BOCTIPOH3-
BOAMMOCTB pe3yJibTaTa ¥ HaJeKHOCTh [1-3].
Kpome Toro, B METOMKE MOCTKOJIOHOYHOM
nepuBatm3anuun BOXKX [3] umeercst Gomnee
mpocTasi MoJroToBKa Mpod MO CPaBHEHHIO C
METOJJAMH TIPEIKOJIOHOYHON IepUBATH3AIIIH
[2]. TomnomacmtabHble naHHble TO0 AK-
COCTaBy MOJIOKa KOPOB, OCOOCHHO C y4ETOM
cOaTaHCHPOBAaHHOI'O pAIMOHA MOJIOYHOTO
CKOT2 TI0 HE3aMEHHMBIM aMHUHOKHCIOTaM
npuBesieHbl B paboTax [4-6]. OueHpb LieHHO,
yTo B padorax [4,5] mepecMaTpUBArOTCS
OIICHKH OCHOBHBIX OCJIKOBBIX TOKa3aTesieH y
MOJIOYHBIX KOPOB U CBSI3aHHBIX ¢ 3TuM AK-
COCTaBOM C TIOMOIIBI0 MHOTOYHCIICHHBIX
JAHHBIX MeTa-aHanu3a [5], MOATBEPKIEH-
HBIX «C UCIIOJIb30BaHHEM HE3aBUCHMOM 0a3bl
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JTaHHbIX» [4]. B ¢yHmamenTanpHOW padoTe
POCCHICKHMX aBTOPOB OTMEYAIOCh HauOOJIb-
mee CoaepKaHue B MOJIOKe (y KOpOB-
MIEPBOTENIOK BCEX TEHOTUIIOB) TAKHX 3aMEHH-
MbIX AK, Kak IiyTaMHHOBasi KHCIIOTa, TPO-
JIVH, acHaparruHoBas KHUCIOTa W JpyTHe, a
TaKkKe - Takux HezaMeHUMbIX AK, kak nen-
LUH, JIM3UH U aApyrue [6].

Lenp Hamiero mccienoBaHus — 3T0 U3yde-
HHE OCOOEHHOCTEH aMHHOKHCIOTHOTO CO-
CTaBa MOJIOKAa BBICOKOIIPOJYKTHBHBIX KOPOB
YEPHO-IIECTPO MOPOJbl B 3MMHE-BECEHHUI
MIepHOA To/1a.

MATEPUAJIBI WU METOAbI /
MATERIALS AND METHOD

HccnenoBanus ObIIM MpOBEAEHBI € 00-
pasmaMu MOJIOKa KOPOB YEpHO-TIECTPOi Imo-
POABI IUIEMEHHOTO X03sHCcTBa «Jlamoxkckoe»
- ¢mmmana ®I'BHY OUL] BUXK um. JLK.
OpHacra (KpacHomapckuit  kpaif, YcTb-
JlabuHckuii paiion) u B adoparopusx ®I'b-
HY ©UIl BUX um. JLK. Oprcra. B rpymmy
1 (saBapp) BouwIO 12 KUBOTHBIX, a B TPYII-
mel 2 1 3 (MapT U ampens) - mo 22 KUBOT-
HbIX, T.6. B cymMMeé 56 IKUBOTHBIX
(penpe3eHTaTUBHASL BHIOOPKA IT0 XO3SIHCTBY)
- JOCTaTOYHOE YHCIIO TOJIOB IS TPOBEICHUS
WCCICIOBAaHMNA M JalbHEHUIIETO aHalu3a.
Kopmnenne KopoB 0CyIIECTBIISUIOCH COTJIAC-
HO OOLICTIPUHATEIM HOPMaM H IO yTBep-
JKIEHHOMY B XO3SIICTBE PAaLlMOHY U3 pacueTa
Ha TOJIOBY: KOHIICHTPHUPOBAHHBIX KOPMOB
12,0 kr, cenax 14,0 kr, cuioc 8,0 xr, ceHO
3,0 kr.

Jnst moAroTOBKM TIPOO  MCIIOJIB30BAIIU
KHUCIIOTHBIN THAPOIN3 B pacTBope 6 H cosi-
HOW KHCIJIOTHI, ¢ TOOABICHHUEM HOpIICHITIHA
B KauecTBE BHYTPEHHETO cTaHgapTa. ['mapo-
JIU3 BBIOJHSIN B (DTOPOIIACTOBBIX CTaKa-
HaX ¢ 3aBUHUYHUBaromeiicsa kpeimkoi (CEM,
CIIIA), B Tepmoctate npu 110 °C B Teuenue
24 ygacoB. [ns ananmuza Opamu 200 MK 00-
pasia, 100aBIsAIN 3 MJI CMECH JIJIsl THAPOIIH-
3a (6 H HCI). s onpeneneHus UCTEHHA U
METHOHMHA O0pa3Ipl TEpen THIPOIH30M
o0OpabaThIBaI PacCTBOPOM [UIS OKHCIICHHS,
KOTOPBIN NPEBAPUTEILHO TOTOBMWIIN U3 MY-
PaBBUHOM KHCIIOTHI M MEPEKUCH BOJOpPOJIA C
nobaenenneMm Qenoxna. Ilocne ruaposnmsa
orOupammu 160 MK NONy4eHHOW CyCHEH3UH
u BemapuBanu npu 110 °C misa ymanenus
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coustHOM KucaoTel. Jlanee mobaBmsim 1 mi
Oydepa s pasBemeHus obOpasios. Ilomy-
YEHHYI0 CYCIICH3UIO [EeHTpu(yrupoBanu
mpu 13000 o6/MuH B TeueHHE 5 MUHYT.
OrmnpeneneHne KOHIEHTPAIMH aMUHOKHIC-
JIOT TPOBOJWIM METOIOM HOHOOOMEHHOM
XpoMmarorpaduu ¢ TOCTKOJIOHOYHOH JieprBa-
TH3anmeil npod HUHruApuHOM. Mcnosp3oBa-
JI CHCTEMY BBICOKOA()(EKTHBHON JKHIKOCT-
HOM  xpomarorpaduu LC-20  Prominence
(Shimadzu, fmonus), OCHAIEHHYIO PEaKIIH-
OHHBIM MOJIyJIEM Uil TIOCT-KOJIOHOYHOI
JiepUBaTU3aI1H HUHTHJIPUHOM APM-
1000 (Sevko&Co, Poccust) W KOJOHKOH ¢
HOHOOOMEHHOH cMmoyoii 4,6 x 150 MM
(Sevko&Co, Poccus). Hcmonb3oBamu 0Oy-
(epHble pacTBOPHI AJIsl DIIOMPOBAHUS U pe-
reHepanum HMOHOOOMEHHOM KOJIOHKH
(Sevko&Co, Poccwst), a Takke cTaHIapTHBIN

oOpazerr pactBopa aMHHOKHCIOT (Sykam,
['epmaHus) 111 KOHTPOJIS KauecTBa U3Mepe-
Huil. Bce nonyyeHHbIEe B ONBITE PE3yNbTaTh
00paboTaHBl OMOMETPUYECKH C YUETOM pe-
komeHmanmii ®AO [7] Mo OTHOCHUTETHHOMY
conmepxaHuio He3aMeHHMBIX AK B Moioke
KOPOB.

PE3YJIBTATbBI / RESULTS

PesynbTaThl HccnenoBaHUi IO copepxkKa-
HUIO aMHHOKHCIIOT B MOJIOKE KOPOB, IOINY-
YeHHBIC 3a SHBaph (n=12), mpeacTaBICHHI B
Tabmure 1. B menom, pe3yabpTaThl, IpeIcTaB-
JICHHBIC B Ta0iuuiie | B OCHOBHOM COOTBET-
CTBYIOT JIUTEpaTypHBIM MaHHbIM [2, 4-6],
TeM 0oJiee, uTo abconmoTHLIe 3HaueHus AK B
MOJIOKE 3HAUHUTENEHO BapbUPYIOTCS B 3aBU-
CHMOCTH OT MHOXECTBa YCIOBHUH [2, 4-0].
[TomoXUTEeNpHO, YTO TONyYCHHBIC HAMH pe-
3yNbTaThl (BEJIMYUHBI CPEIHUX 3HAYCHUIMA

Taoauma 1
CraTtuctuka coaep:xxanuss AK* (r/100r) B MoJioke KOpPOB 3a sSiIHBapb
CpeIIH;;, 100 Cr. oTka10m. r/ ln(;:)nl’\m r/ir(l)?lxlim C"/Z’
ASP 0,29 0,03 0,24 0,35 11,93
THR 0,15 0,02 0,12 0,18 10,58
SER 0,18 0,01 0,15 0,20 7,98
GLU 0,84 0,09 0,70 0,95 10,48
GLY 0,09 0,01 0,08 0,10 10,70
ALA 0,15 0,02 0,12 0,19 14,21
CYS 0,03 0,00 0,02 0,03 13,75
VAL 0,26 0,03 0,22 0,30 9,81
MET 0,11 0,01 0,09 0,12 9,15
ILE 0,23 0,03 0,18 0,27 12,89
LEU 0,44 0,05 0,35 0,52 11,52
TYR 0,22 0,04 0,16 0,27 18,66
PHE 0,24 0,03 0,20 0,28 13,20
HIS 0,14 0,02 0,11 0,17 13,02
LYS 0,34 0,07 0,18 0,41 20,13
ARG 0,18 0,04 0,14 0,25 21,17
PRO 0,34 0,05 0,25 0,44 16,65

* [Ipumeuanue.: Asp — acnapeunosas kucioma,; Thr — mpeonun, Ser — cepun; Glu — enymamu-
noeas kucroma, Gly — enuyun; Ala — ananun; Val — eanun; Ile — uzoneuyun, Leu — netiyun; Tyr
— muposun, Phe — ¢penunananun,; His — cucmuoun, Lys — ausun; Arg — apeunun, Pro — nponun;

Cys — yucmeun, Met — memuonuH.
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AK B Ta0:1. 1) nokaspIBaloT HEOOJIBIINE 3HA-
YEHUs CTAHJAPTHBIX OTKJIOHEHUH. BaxHo
MTOTYCPKHYTh, 9TO napameTp CV
(koo punueHT Bapuandy WA OTHOCHTEIb-
HOE CTaHIApTHOE OTKJIOHCHHE) s OOJb-
muHcTBa 3HaueHudd AK cocraBiisier MeHee
20% u Tonbko st Lys u Arg coctasiset 20
-21% (tabxn. 1). DTO MOATBEPKIACT JOCTa-
TOYHO BBICOKHE TOYHOCTH U IIOBTOPSIEMOCTb
aHanmu3a, a TaKKe JTOCTATOYHO HU3KHH pa3-
Opoc 3HAa4YeHWH OTHOCHUTENBHO CpeTHEel Be-
JTUYUHBL, gaxe B caydae Takux AK kak Lys
1 Arg, T.K. CAUTAeTCs, YTO «HETIPHEMIIEMBI
YpOBEHB» Ha0IoAaeTcest TONIbKO Bhimre 30%.
Ha nam B3rysi BaKHBI HE TOJIBKO a0co-
moTHble 3HaueHnst AK B Moioke, HO U HX
COOTHOIIEHHSI, OCOOEHHO Uil CpaBHEHUS
HAIIUX PE3yIbTaTOB C JUTEPATypHBIMHU JTaH-
HeIMA. [T03TOMY HaMM NPOBEICH IMepecder
MTOJTyYCHHBIX JaHHBIX 3a SHBaph (Tabdmn. 1) Ha
oTHOIIeHHEe conepxannsa kaxmoit AK x Gly
(ycimoBHO TpUHATOMY 3a 1) U IOTYYCHEI Clie-
JYIOII1ie OTHOCUTEJIbHBIE 3HAUEHUS JIIsl KOH-
kpetHbix AK: 3,2 (Asp); 1,7 (Thr); 2,0 (Ser);
9,3 (Glu); 1,7 (Ala); 2,9 (Val); 1,2 (Met); 2,6

(Ile); 4,9 (Leu); 2,4 (Tyr); 2,7 (Phe); 1,6
(His); 3,8 (Lys); 2,0 (Arg); 3.8 (Pro). Otun
JTaHHBIe (HAIIK Pe3yNbTaThl) JAI0T XOpOIIee
conagenue ¢ manasie DAO [7] (o He3ame-
HUMBIM AK) U ¢ JuTepaTypHBIMU TaHHBIMU
10 OTHOCHUTEIFHOMY COJICpPIKaHUIO IPAKTH-
yecku Bcex AK B MoJioke KOpOB.

Pe3ynbTaThl 0 COACPIKAHUIO AMUHOKHC-
JIOT B MOJIOKE KOpOB, IMOJyYEHHbIE 32 MapT
(n=22), npeacrasiieHbl B TadnuIe 2.

st BTOpOM TIpymNIlbl HCCIEI0BAaHHBIX
00pa3noB (Tabnwia 2) BBIMOJHEH TepecdeT
JaHHBIX 32 MapT Ha OTHOIICHUE COICPIKAHHS
kaxmoit AK k Gly (ycrmoBHO mpuHATOMY 32
1) ¥ mosy4eHs! ClieyoNIe OTHOCUTEIbHBIE
sHadyenus: 3,7 (Asp); 1,7 (Thr); 2,5 (Ser);
10,3 (Glu); 2,0 (Ala); 3,3 (Val); 1,4 (Met);
2,7 (1le); 5,4 (Lew); 2,7 (Tyr); 3,1 (Phe); 1,6
(His); 3,9 (Lys); 2,9 (Arg); 4,7 (Pro). Cre-
JOyeT TIOJYepKHyTh, dro mapamerp Cy
(ko3 urMeHT BapHaluyl WM OTHOCHTEIH-
HOE CTaHJApTHOE OTKIOHEHHE) Uil Arg co-
crasisier 26,85% (tabn. 2), 4TO HAXOJUTCS
OJIM3KO K TpaHMIle HEPHEMIIEMOTO ypPOBHS
B 30%.

Ta6auma 2
CraTtucruka conep:xxanust AK (r/100r) B Mmos10Kke KOpoB 3a MapT
Cpennee, CT. OTKJIOH., min, max, Cy,
/100 M /100 mu /100 M /100 M %
ASP 0,26 0,03 0,21 0,37 13,18
THR 0,12 0,02 0,09 0,18 20,93
SER 0,18 0,03 0,12 0,25 16,31
GLU 0,72 0,08 0,62 0,90 10,95
GLY 0,07 0,02 0,05 0,13 21,47
ALA 0,14 0,02 0,11 0,22 18,30
CYS 0,03 0,01 0,02 0,06 31,45
VAL 0,23 0,03 0,19 0,33 11,83
MET 0,10 0,01 0,07 0,13 15,25
ILE 0,19 0,02 0,15 0,24 12,53
LEU 0,38 0,05 0,31 0,51 12,76
TYR 0,19 0,03 0,16 0,30 15,35
PHE 0,22 0,04 0,19 0,37 19,24
HIS 0,11 0,02 0,09 0,15 15,44
LYS 0,27 0,04 0,18 0,39 16,66
ARG 0,20 0,05 0,14 0,29 26,85
PRO 0,33 0,03 0,27 0,41 10,16
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B Hammx uccnenoBaHusX MOKa3aHO CHH-
JKEHUE Kak OOILNero KOoJMYecTBa, TaK M CO-
JepXKaHUS OTAENBHBIX aMHHOKHCIOT B MO-
JIOKe KOPOB B MapTe, T.e. B Hayaye BECEHHe-
O MepHoJia UCCIICIOBAHMUIA.

Pe3ynbTathl M0 ColepIKaHUIO AMUHOKHC-
JIOT B MOJIOKE KOPOB, MOJYYEHHBIE 32 aIpeb
(n=22), mpezncraBieHsl B Ta0IHLE 3.

[To pesynbraram anpens (tabm. 3)
HaOJoaeTcs JajbHellee CHIDKEHUE Kak
o0IIero KOJMYEeCTBA, TaK M COAEPIKAHHA
OTAENBHBIX aMHUHOKHCIOT B MOJIOKE KOPOB,
T.c. B pasrap BECEHHEro IepUuoaa HCCIeIo-
BaHuil. Cnegyer MOJUEpPKHYTh, YTO Iapa-

metp Cy (ko dHUIMEHT Bapualuy WK OT-
HOCHUTEJIbHOE CTAaHJIAPTHOE OTKJIOHEHHUE) IS
Cys cocrasmset 26,79% (tabm. 3), aTo Haxo-
JUTCs ONMM3KO K TPaHHUIE HETPHEMIIEMOTO
ypoBHs B 30%. [Ins TpeTbel rpynmsl uccie-
JTOBaHHBIX 00pa3moB (Tabmuia 3) BHITOTHEH
repecyeT AaHHBIX 3a aIrpeib Ha OTHOLICHUE
conepkannst kaxnoii AK k Gly (ycimoBHo
OpUHATOMY 3a 1) U MONydYeHB! ClIEAyIoIINe
OTHOCUTENbHBIE 3HadeHus: 3,6 (Asp); 1,7
(Thr); 2,3 (Ser); 10,4 (Glu); 1,9 (Ala); 3,3
(Val); 1,4 (Met); 2,7 (Ile); 5,3 (Leu); 2,6
(Tyr); 2,9 (Phe); 1,6 (His); 4,0 (Lys); 4,0
(Arg); 4,4 (Pro).

Tadoauuna 3
CraTtuctuka coaep:xanus AK (r/100r) B Mmojioke KOpoB 3a anpejb
Cpennee, CT. OTKJIOH., min, max, Cy,
r/100 mJ /100 M1 /100 Mt r/100 mJ %
ASP 0,25 0,03 0,19 0,31 13,43
THR 0,12 0,02 0,09 0,15 15,50
SER 0,16 0,02 0,13 0,21 10,47
GLU 0,73 0,09 0,57 0,86 12,61
GLY 0,07 0,01 0,05 0,09 14,00
ALA 0,13 0,02 0,10 0,15 12,42
CYS 0,04 0,01 0,02 0,06 26,79
VAL 0,23 0,03 0,17 0,28 11,32
MET 0,10 0,02 0,08 0,15 18,59
ILE 0,19 0,02 0,14 0,22 12,09
LEU 0,37 0,04 0,29 0,43 10,73
TYR 0,18 0,03 0,13 0,23 16,35
PHE 0,20 0,03 0,15 0,25 13,16
HIS 0,11 0,02 0,08 0,16 17,13
LYS 0,28 0,04 0,23 0,38 14,75
ARG 0,28 0,06 0,20 0,45 20,12
PRO 0,31 0,06 0,22 0,43 20,89

YKa3aHHBIN BHIIIE TTOAXO s 00paboT-
KM TIOJIy9EHHBIX NaHHBIX (B BHJE OTHOIIE-
Hust copepskanus kaxnod AK x Gly, ycmos-
HO MPHUHATOMY 3a 1) TMO3BOJIIET aleKBAaTHO
CpaBHUBATH JIOOBIC TOJYYCHHBIC PE3yJbTa-
T0B 10 AK cocTaBy MOJI0Ka KOpOB (BKITFOYAs
HN3BCCTHBIC J'lI/ITepaTypHBIe JaHHBbIC, l'IOJ'Iy-
YCHHBIC paSHBIMI/I METOAAaMU U C paSHBIMH
eanHUIIaMA u3Mepenuit). HemocraTkom mpu-
BEJICHHOTO BBIIIC TTOAX0/a sl 00paboTKA U
CpaBHEHUS IOJTyUYCHHBIX HAMH PE3yJIbTATOB
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C W3BECTHBIMH JUTEPATYPHBIMH NaHHBIMH
SIBIIICTCSI 9aCcTO€ OTCYTCTBHE MaHHBIX IIO
HeckosibkuM AK (0coOeHHO - B KpaTKux
CTaThsIX 10 MaTepuaiaM KOH(GEpeHIU) 1in
onpenenenue pana AK cosmectHo (Met u
Cys, Phe u Tyr, u 1.1.). Kpome Toro, mms
00pasioB MOJIOKa 4acTO abCONIOTHOE 3Haue-
HUE CcOAepXaHHUs IUCTeHHa (CcoaepKaHue
KOTOPOTO BCET/Ia HEBEJIHMKO M OOBIYHO OTIpe-
JenseTcst ¢ OONBIION OMMOKON) HUXKE TIIH-
muHa. [losTOMy, aBTOpHI MNpeIararoT Wc-
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M0JIb30BaTh AHAIOTHYHBIA MMOJIXOJ B IPYTOM
BBIPOKEHUHU, & MMEHHO, MOCTPOUTH «PSIbI
AK» 1mo HammM U JIMTEPATYPHBIM AAHHBIM
0T HanOOJBIIETO K HAUMEHBIIIEMY COAEpIKa-
auto AK B oOpasmax monoka. Tak, mis o6-
pasmoB stHBaps Takod «psag AK» Oyner BbI-
TIsIeTh caenyomuM obpasom: Glu >> Leu
> Lys = Pro > Asp > Val > Phe > Ile > Tyr >
Arg = Ser > Ala = Thr > His > Met > Gly >
Cys; mist o0pa3loB MapTa — CIEIYIOIIHA
psaa: Glu >> Leu > Pro > Lys > Asp > Val >
Phe > Arg > Ile = Tyr > Ser > Ala = Thr >
His > Met > Gly > Cys; s 00pa3ioB amnpe-
ns — cnenytommid psaa: Glu >> Leu > Pro >
Lys = Arg > Asp > Val > Phe > Ile > Tyr >
Ser > Ala > Thr > His > Met > Gly > Cys.
BriepBble HarssiTHO MMOKa3aHO, 4YTO OTH
«psimel AK» coBnajgaror mo OOJBIIMHCTBY
MO3ULMH M Hake MAEHTHYHBI 1 Tex AK,
conmepkanne KoTopelx HambOombmee (Glu,
Leu, Lys, Pro, Asp) u nHanmensmee (Ala,
Thr, His, Met, Gly, Cys). Oto yrtounser
HMMEIOLIYIOCS KOHLEIINI0 aMHHOKHCIIOTHOTO
cOCTaBa MOJIOKa KOPOB U TOJIHOCTBIO COOT-
BETCTBYET W3BECTHBIM JIUTEPATypHBIM JIaH-
HbIM. Hanpumep, NOCTpOEHHBII HaMmMu IO
naHHbIM paboTsl [8] «psag AK» (ot Hamboms-
mero K HamMeHbliemy copepkanuio AK)
BEINIIANT clienyommM obpasom: Glu >>
Leu > Lys > Asp = Met > Ser > Ile > Val >
Phe = Tyr > Thr > Arg > Ala = His > Gly.
Vkazanuble Bblle Tpu «paga AK», momy-
YEeHHbIE B HAILIMX SKCIIEPUMEHTAX, U MMOCIe]-
HUH «psAm» (MOCTPOCHHBIM HAMU 1O JTaHHBIM
paboter [8]) coBmamarT MO OONBUIIMHCTBY
MO3ULMH M Aake MAEHTHYHBI g Tex AK,
coJiep)kaHHe KOTOPBIX B MOJIOKE KOpOB
nauoonemiee (Glu, Leu, Lys, Asp, mpuduem
naHHble TI0 Pro B pabore [8] He npuBeneHbI)
u HauMeHbiiee (Ala, His, Gly, npuuem nan-
weie o Cys B pabote [8] He mpuBeacHBI).
EnnHCTBEHHOE  CYNIECTBEHHOE  OTIIMYHE
MEXIy HAIlUMU W JIUTEPATYPHBIMH JaHHbI-
Mu [6-8] Habmromaercs B cimydae Met, maH-
HBIE TI0 KOTOPOMY TPOTHBOPEYUBHI B 00JIb-
IIMHCTBe myOiukamuid [6-8]. D10 MOxer
OBITH CBSI3aHO C PSJIOM (PaKTOPOB, HarpH-
Mep, ¢ OOJIBIIMM WIJIM MEHBIIUM COJIEPKAHU-
€M COMAaTHYECKHX KIJIETOK MOJIOKE KOpPOB.
Oror Qakrop OBIT W3ydeH HAMH paHee H
omybnmukoBaH B cratbe [9]. B memom, pe-
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3yJIbTaTHl, IPECTABICHHbBIE B BUJE «PSIOBY
AK, B CMBICIOBOM M BH3YyaJIbHOM IUIaHaX
Jydlie, 0 HallleMy MHEHHIO, 9YeM TaKOBbIE B
tabmumax 1, 2 u 3, KOTOpBIe CTaHIAPTHO
WCTIONB3YIOTCST B OOJNBIIMHCTBE pPabOT 110
ompeneneanio AK B MoJIOKe KHBOTHBIX.
BaxHO mom4epkHyTh, YTO BO BCEX CIydasx
HAIlIA Pe3yJIbTaThl B OCHOBHOM COOTBETCTBY-
IOT JINTepaTypHBIM JaHHBIM [2,5,6,8] u man-
HEIM @AO [7] O OTHOCHTENIEHOMY COJIEp-
JKAQHUIO TIPAKTHYECKH BCEX HE3aMEHUMBIX
AK B MOJIOKE KOpOB.

B Hammx wuccienoBaHMAX —IOKAa3aHO
CHIDKCHHE OOINEro KOJMYeCTBA AMHHOKHC-
JIOT B MOJOKE KOpOB B BECEHHHUH NEpHUOn
coJiepkaHusl (MapT-anpelib) MO CPAaBHEHHIO C
3UMOI (SIHBaph), YTO MOXKHO OOBSCHUTH
amantanue  (QU3UOIOr0-OMOXMMHUYECKUX
MPOLIECCOB B OPTaHU3ME >KUBOTHBIX B 3TOT
nepuoa. Kpome Toro, moBsIIeHHE TeMIIEpa-
TYPBI CPEAbl MOXKET BBIPA3UTHCS B CHIDKE-
HHUH NI€PEeBapUMOCTh MHUTATEIbHBIX BELIECTB
u yznost Mojioka [10]. ITosToMy Hamu mmaHu-
pyercsi NMpOJODKUTh MCCIENOBAaHUS B JIET-
HUW U OCEHHUN MEpPUOAbl COAEPKAHUSA KU-
BOTHBIX.

BbIBO/JbI / CONCLUSION

[Tomyuens! HoBbIe AaHHbIE IO AK cocTa-
BY MOJIOKa KOPOB UEPHO-NECTPON TOPOABI U
MPEeATI0KEHbI MOIX0/bI sl 00paboTKH MO-
JYYCHHBIX JAHHBIX, KOTOpPHIC MO3BOJSICT
a/IeKBaTHO CPAaBHHBATH JIFOOBIE TTOTyYEHHBIC
pe3ynbraroB Mo AK coctaBy MOJIOKa KOPOB
(BKIIOYAsT W3BECTHBIC JINTEPATYpHBIE JaH-
HBIC, TIOJyYCHHBIE Pa3HBIMH METOJaMH H C
pa3HBIMU €IMHUIIAMU U3MepeHuit). BriepBrie
nosy4eHs! «psaasl AK» no conepxkanuro AK
B oOpasiax mosioka kopos: Glu >> Leu >
Lys = Pro > Asp > Val > Phe > lle > Tyr >
Arg = Ser > Ala = Thr > His > Met > Gly >
Cys (saBapsp); Glu >> Leu > Pro > Lys >
Asp > Val > Phe > Arg > lle = Tyr > Ser >
Ala = Thr > His > Met > Gly > Cys (mapT);
Glu >> Leu > Pro > Lys = Arg > Asp > Val
> Phe > Ile > Tyr > Ser > Ala > Thr > His >
Met > Gly > Cys (ampens). Ha B3rysin aBTo-
POB Ba)XHBI HE TOJIKO aOCOJIIOTHBIC 3Haye-
Hust AK B MOJIOKE, HO ¥ TTOSTy9IEHHBIE «PSIbI
AK», 103BOJISIOIINE OLEHUTHh HX COOTHOIIIE-
HUS. B 1enoM mpencraBieHHbIE pe3yIbTaThl
COOTBETCTBYIOT JHUTEPATypHBIM AAaHHBIM IO
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OTHOCUTEIIFHOMY COJIEPKaHUIO MpaKTHde-
cku Bcex AK B Mosioke kopoB. B mHammx
HCCIIEIOBAaHUAX II0KA3aHO CHIDKCHHE Kak
o0IIero KONIMYECTBAa, TaK M COACPKaHMA
OTJETBHBIX aMUHOKHUCIIOT B MOJIOKE KOPOB K
BecHe (B MapTe U, 0COOCHHO, B ampee), 9To
MOYKHO OOBSICHUTH ajanTanueid (usuonoro-
OMOXMMHUYECKHX TIPOLECCOB B OpraHu3Me
JKUBOTHBIX B 3TOT MEPHUOJ.

ABTOpBI OJIaroJapHbl COTPYIHHKAM OT-
JieTia MOMYyJISIMMOHHOM TeHeTHKN U TeHeTHIe-
CKHMX OCHOB pa3BenieHus kuBoTHbIX OI'BHY
@OULL BIXK nm. JI.K. Dprera (101 pyKoBoI-
ctBoM Cepmsiriaa A.A.) 3a IpefocTaBlICHHE
00pa310B MOJIOKA JUIsl aHAJIH3a.
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ABSTRACT

Determination of the amino acid (AA)
composition of cow milk, especially in terms
of essential amino acids, is important and
relevant. Recently, there has been an in-
crease in publications on the improvement of
methods for analyzing the AA composition
of animal milk, primarily cows. The pur-
pose of our research is to study the features
of the amino acid composition of the milk of
Black-and-White cows in the winter-spring
period. The studies were carried out with
samples of the “Ladozhskoye” breeding
farm (Krasnodar Territory, Ust-Labinsky
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District). Group 1 (January) included 12
animals, groups 2 and 3 (March and April)
included 22 animals each, i.e. a total of 56
animals. The cows were fed according to
generally accepted norms. The determination
of AA was carried out by ion-exchange chro-
matography with post-column derivatization
of samples with ninhydrin on an LC-20
Prominence system (Shimadzu, Japan) and a
column with an ion-exchange resin 4.6x150
mm (Sevko, Russia). New data on the AA
composition of the milk of Black-and-White
cows have been obtained. To author’s opin-
ion, not only the absolute values of AA in
milk are important, but also their ratios. For
the first time, particular “rows” on the AA
content in cow milk samples were obtained:
Glu >> Leu > Lys = Pro > Asp > Val > Phe
> Ile > Tyr > Arg = Ser > Ala = Thr > His >
Met > Gly > Cys (January) ; Glu >> Leu >
Pro > Lys > Asp > Val > Phe > Arg > lle =
Tyr > Ser > Ala = Thr > His > Met > Gly >
Cys (March); Glu >> Leu > Pro > Lys = Arg
> Asp > Val > Phe > Ile > Tyr > Ser > Ala >
Thr > His > Met > Gly > Cys (April). Our
studies have shown a decrease in the AA
amount of in cow's milk by spring (in March
and, especially, in April), which can be ex-
plained by the adaptation of physiological
and biochemical processes in the animal
body during this period.
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_g benKoBO-aMUHOKHUCIIOTHBIN U KUPOBOM COCTaBbl MOJIOKA KOPOB SIBIISIFOTCS OJHUMH
W3 BOKHBIX KPUTEPUEB €T0 OLIEHKH. XOTS B COBPEMEHHBIX IyOINKAIUIX Bce OOIh-
e yImoMHuHaeTcss aMUHOKHCIOTHBIN (AK) cocTaB MoJoOKa KOpOB, B OCOOCHHOCTH
o HezaMeHUMBIM AK, HO B OOJBITMHCTBE CITydacB B 3TUX paboTaX HEAOCTAET KOp-
& PEIAIUOHHBIX KOA(PPHUIIMEHTOB MEK/Y OCHOBHBIMH OMOXUMHUYCCKUMHU MTOKa3aTes-
e (BKJTFOYAsT aMHHOKHUCIIOTHI), YTO MOHIIKACT [IECHHOCTh TaKUX JMaHHbIX. [lens maH-
HOI'0 UCCJICIOBAHUA — 3TO BBISIBJICHHEC Koppenﬂuuﬁ MEXKIY OCHOBHBIMU 6I/IOXI/IMI/I'-IGCKI/IMI/I 110~
KazaTeJsiMU (C aKIIEHTOM Ha aMHHOKHCJIOTBI) MOJIOKa KOPOB YE€PHO-NIECTPOH OPO/IbI B 3UMHUI
W BECCHHWH ce30HBL VcciaemoBaHus TpOBENSHBHI C oOpa3laMH IUIEMEHHOTO XO3siicTBa
«Jlamoxckoe» (KpacHomapckuit kpaii, Ycrb-Jlabunacknii paiion). B rpymnmy | (sHBapb) Bomuio
12 xopos, a B rpymisl 2, 3 u 4 (heBpanb, MapT U anpenb, COOTBETCTBEHHO) - 10 22 KHUBOTHBIX,
COOTBETCTBEHHO. KopmileHHe KOpOB OCYIIECTBISUIOCH COTJIACHO OOIICHPHUHATHIM HOPMaM.
Omnpenenenne AK npoBoauin METOIOM HOHOOOMEHHOW XpoMaTorpaduu ¢ MOCTKOJIOHOYHOU
nepuBaTH3anuei npod HuHrHIpuHOM Ha cucteMe LC-20 Prominence (Shimadzu, Snonus) u
KOJIOHKOM ¢ HOHOOOMeHHO# cMotoit 4,6x150 mm (CeBko, Poccust). ITonydeHs! qaHHBIC IO KOP-
pensiioHHBIM Kod(duienTam Mexay AK monoka kopoB. Takoro posa pe3yabTaToB MPaKkTH-
YecKH HeT B juTepaType. s BceX TPyl UCCIeAOBAaHHBIX 00pa3moB OOHAPYKEHBI TOIO0XKH-
TEJBbHBIC KOPPENSAIHMOHHBIE KOA(POUIMEHTH MeXAy coaepkanneM AK B Molloke KOpoB, B OC-
HOBHOM 04eHb cibHEIE (0,76-0,98), cumsabie (0,51-0,75) u ymepennsie (0,25-0,50). Brepsrie
MTOJTYYCHBI KOPPEIAHOHHBIC KO3()PHUIIUCHTHI (OT CIIIBHBIX 10 YMEpeHHBIX) Mexay AK u Oen-
KaMH MOJIOKa KOPOB B 3UMHHUI U BECEHHUI CE30HBI.
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BBEJEHUE / INTRODUCTION

benkoBO-aMMHOKHUCIOTHBIM U KUPOBOU
COCTaBBI MOJIOKAa KOPOB SIBIISTIOTCSI OTHIMH
13 BKHBIX KPUTEPHUEB €T0 OICHKHA. XOTS B
COBPEMEHHBIX MyOJMKAaIUsIX Bce OoJblIe
yIoMUHaeTcs: aMUHOKUCIOTHEIH (AK) co-
CTaB MOJIOKa KOPOB, B OCOOCHHOCTH I10 He3a-
MeHUMBIM AK, HO B OOJIBIITHCTBE CIIy4YacB B
9THX paboTax (Hampumep, B ACTATHHOM 00-
3ope [1]) HemocTaeT KOPPEIAINOHHBIX KO-
(DUIIIEHTOB MEXITy OCHOBHBIMH OMOXMMHYC-
CKAMHU W aMHHOKHUCIIOTHBIMHU TTOKA3aTEIIMH,
YTO TOHIKAET [EHHOCTh TaKUX JaHHBIX.
Pacuerbl KOppensMOHHBIX K03 duImeH-
TOB, B  IIpOCTEHIIeM  cly4yae, WIU
«JIMCIIEPCUOHHBIH U PETrPECCUOHHBIA aHa-
mu3y» (Hampumep, [2]), B Ooriee MpOIBHHY-
TOM CJIy4Yae, MO3BOJSIOT IONHEE CYTUTH O
B3aMMOCBSI3U MEX/TY MMPU3HAKAMH, Y€M CpaB-
HeHre aOCONIOTHBIX 3HAYCHHWH OMOXHMMHUe-
CKMX ¥ aMHHOKHCIIOTHBIX MTOKa3aTeseH.

OCTaHOBUMCSI TOJILKO Ha HECKOJIBKUX
nyonukanusax [3-6], B KOTOpbIX OoJjice HIIH
MEHee JEeTaJbHO OMUCHIBAIOTCS KOPPEIAIH-
OHHBIE B3aMMOCBSI3U MPOIYKTUBHBIX KAUECTB
C JKHBOW Maccoil M BO3pacToM KOpPOB, OWO-
XIMHYECKIMH W APYTHUMH ITOKa3aTelsiMu. B
HCCIICJIOBAaHUSIX aBTOPOB paboThl [3-6] ycra-
HOBJICHA «ciabasi OTpUIaTeNbHas B3aUMO-
CBA3b MCXKIAY OCHOBHBIMH ITIOKa3aTCIAMU
MOJIOYHOW TPOAYKTHBHOCTH» Yy KOPOB (BHE
3aBHCHMOCTH OT TIOPOAHOM TPHHAICKHO-
cti). Hanmpumep, kodpdummeHTs Koppemns-
mn - coctaBisitor  «ot  -0,23  go  -0,24
(P<0,05) wm -0,28 (P<0,05)» [3] mexny
yloeM u maccoBoil noneit 6enka (M/1B) nin
MaccoBoit noner xupa (MIK) B moioke.
Tem Gosee BaKHO, YTO aBTOPBI pabOTHI [3]
HallIM OYEHb BBICOKHE IIOJIOXKHUTCIIBHBIC
KOPPEIIIUN «MEXKIY YI0eM M KOINIECTBOM
MosogHoro xwupa (r =+0,91...+0,95) u mex-
JIy YIOEM U KOJIMYECTBOM MOJIOYHOTO Oenka
(r = +0,93...4+0,94)», a TakKe CHUIBHBIC IO-
JIO)KUTENbHBIE «(T +0,54...40,58)» wm
oTpunatenbubie «(r = -0,45...-0,67)» koppe-
JIAUHU 3HAYEHUH <(O6I/IJ'II)HOMOJ'[O‘{HOCTI/I
KOpoB ¢ HWHIUGGEPEHC-TIEPUOIOM»  HJIH
«cepsuc-niepuogoM (P < 0,05)» [3]. ABTopHI
paboTsI [3] CIeJIaii  BBIBOJ,  YTO
«BBISIBJICHHBIC B3aUMOCBSI3H MEKIY MPOIYK-
TUBHBIMHM TPU3HAKaMH MOJIOYHOTO CKOTa M
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NpaBUWJIBHOE  MPUMEHEHHE  pe3yJIbTaToOB
OIICHKH OYIyT CIIOCOOCTBOBAThH AajbHEMIIIC-
My COBEpIICHCTBOBaHMIO cTama» [3]. ABTo-
pBI paboTHI [4] yCTAaHOBWIIM DPSIIT aHAJIOTHY-
HBIX 3aBUCHMOCTEH THIIA BBICOKHX ITOJIOXKH-
TEJILHBIX KOPPEJSIUHA «MEXIY YI0eM U KO-
JIMYECTBOM MOJIOYHOTO KHMPa M MOJIOYHOTO
Oenka» W TOATBEPIMIM «3aKOHOMEPHOCTh
CHIDKCHUSI KayeCTBEHHBIX IOKa3aTeleil Mo-
JIoKa ¢ moBbIIeHneM ynos» [4]. Kpome To-
TO, 3TH e aBTOPHI [4] C TOMOIIBIO KOPPETs-
IIMOHHOTO aHann3a yOeAWTEIbHO OKa3asln
«TIOBBIIICHAE MOJIOYHOW MPOJYKTHBHOCTH Y
KOpPOB C TOBBIIIEHUEM XHBOW Maccel» [4].
ABTOpPBI paboTHI [5] yCTaHOBMIN «BBICOKHE
K03(h(PUIMEHTBI KOPPEISLUN MEX/IY OCHOB-
HBIMH XO35IHICTBEHHO TIOJIE3HBIMH NPU3HAKA-
MH B TIOTOMCTBE MPOU3BOAUTEICH 3apyOeK-
HOM CENEeKIMW» W CAETAIW BBIBOA, YTO
«CeleKmus JTr00T0 W3 TPH3HAKOB OyAeT
MUMETh TIOJIOKUTEIEHOE BIMSHHUE Ha JIPYyTHE»
W 3TO JacT BO3MOXKHOCTH IIPOM3BOANTH
<« PeKTUBHBII 0TOOP KOPOB» U OyneT ciy-
JKUTB «OJIaronpusTHBIM (PaKTOPOM IOBBIIIE-
HUSI MOJIOYHOH TIPOAYKTUBHOCTH KOPOB» [5].
Crenyer OTMETUTh OJIHY U3 HEMHOTHUX OO0JIb-
mmx padot [6], Tae ObUIH BBIABICHBI B3aW-
MOCBSI3U (KOJIMYECTBEHHBIC 3HAUCHUS depe3
MOJIeTH 1 ypaBHeHus) ycBoeHus AK kopMoB
Yy KOpOB C MHOTOYHCJIEHHBIMU OCIIKOBBIMU
rapamMeTpaMHu: «CeKpelyst HICTHHHOTO Oellka,
BBIXOJI MOJIOUHOT'O M METa0OIHYECKOTO (e-
KaJIbHOTO OelKa, SHAOTCHHAs! MOTepsi ¢ MO-
YOU U T.IL» [6].

B cBs13u ¢ 3TM aBTOpHEI padot [3-6] cae-
Jamy BBIBOJBI MO TIOBEXY HCIIOIb30BAHMS
KOPPEILMOHHOTO aHalu3a Uil «oTbopa

mareped W 1mombop K HUM  OBIKOB-
MIPOU3BOIUTENECH» [3, 51, o
«OOMIIBHOMOJIOUHOCTHY [3, 4], mo ymyurie-

HUIO «KAQYE€CTBCHHBIX XapPAKTECPUCTUK MOJIO-
Ka» [5, 6].

Kpowme Toro, B pabdorax [7, 8] obcyxma-
eTcsl MpeAroaraeMast oJb3a sl 3710pOBbS,
NIPUNHCBIBaEMasi HEKOTOPBIM M3 3THX BHIOB
MoJIoKa, 3((eKT «HarpeBa MOJOKa» U Jpy-
rue 3¢ dexTsl [7], a TakKe pe3yabTaThI BIUS-
Hust terwioBoro crpecca (TC) «Ha motpediie-
HUE KOpMa, BBIPAOOTKY M COCTaB MOJIO-
ka» [8]. Tpummare dereipe merabonuTa, B
YHCI0 KOTOPBIX BXOAWI M PsIJi aMHHOKHCIIOT



MexdyHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 20232.

[8], ObuM MIEeHTUGHUIMPOBAHBI B KayeCTBE
NOTEHIAJIBHBIX OMOMapKEpOB JJIsl JMArHo-
ctuku TC y MOJIOYHBIX TONIITHHCKAX KOPOB
[8]. DT BemecTBa y4acTBYIOT B TIIMKOJIH3E,
LIUKJIC TPUKapOOHOBBIX KHCIIOT, METa0OIN3-
ME aMHHOKHCIOT M HyKJIeoTnaoB, T.e. TC
MOJKET BJIMATH Ha BBIPAOOTKY M COCTaB MO-
JIOKa, BIIMSSL HA MeTa0O0JIM3M BEIIECTB B TKa-
HM MOJIOYHOW eJe3bl JIAKTUPYIOIIUX MO-
Jo4yHBIX KOpoB [8]. TloaToMy KOppensIuoH-
verid aHamm3 AK coctaBa Moioka KOpoB ¢
Y4EeTOM CE30HHOTO (TeMIIepaTypHOro) Qax-
TOpa SIBIISIETCSl AKTyaJlbHBIM. Llenb maHHOTO
HCCIIEIOBAHMS — 3TO BBISBICHHE KOPPEISIAN
MEXIYy OCHOBHBIMH OMOXUMHYECKUMH ITOKa-
3arensiMH (C aKIEHTOM Ha aMHHOKHCIIOTHI)
MOJIOKa KOpPOB HYEpHO-TIECTPOM MOpOAbl B
3UMHMU U BECEHHUH CE30HBI.

MATEPHAJIBI W  METOAbBI /
MATERIALS AND METHOD

HccnenoBanus ObuUIM TPOBEAEHBI C 00-
pasaMy MOJIOKa IUIEMEHHOTO XO3SHCTBa
«Jlagoxckoe» - ¢uwmara OI'BHY OUIL]
BWX mm. JLK. Opncra (KpacHomapckwmit
Kkpaii, Ycre-Jlabunckuii paiton). B rpymmy 1
(stHBapb) BOILIO 12 >KUBOTHBIX, a B TPYIIIIEI
2, 3 n 4 (peBpainp, MapT u ampeis) - mo 22
YKMBOTHBIX, COOTBETCTBEHHO.

Omnpenenenne  KOHLUEHTPALMH aMHHO-
KHCJIOT TPOBOIWIN METOIOM HOHOOOMEH-
HOW Xpomarorpaguu C IOCTKOJIOHOYHON
JepuBaTH3aNued Mpo0d HUHTHAPUHOM [2].
Hcnonp3oBanu cucremy BbICOKOI(D(DEKTHB-
HOW >kuaKocTHOW xpomarorpaduu LC-20
Prominence (Shimadzu, Slnonus), ocHartieH-
HYI0 PEaKIHOHHBIM MOJIYJeM JJisi TOCT-
KOJIOHOYHOH JepHBaTU3alNN HUHTHUIPHHOM
APM-1000 (Sevko&Co, Poccusi) u xoyoH-
KOW ¢ HOHOOOMEHHOH cMouoi 4,6 X 150 MM
(Sevko&Co, Poccust) [2]. Bee momydenHbIe
B OIBITE pe3yibTaThl 00paboTaHbl OHOMET-
pudecku c yderoM pexomenpamuii PAO
[10] mo oTHOCHTENBHOMY COJICPKAHUIO He-
3ameHuMbIX AK B Momoke kopoB. Konmue-
CTBEHHAsI OIICHKA B3aUMOCBS3H MEXIY H3Y-
YaeMBIMH IapaMETpaMH BBINIOJHEHA MpPHU
MOMOIIM KOPPENSALUOHHOIO aHanmusa [2].
OreHKa 10 cuie CBsI3H (BeMYMHE KO3 du-
nueHTa Koppensiun): 1<0,25 — cnabast CBsi3b;
0,25<r<0,50 — ymepenHast cBsizb; 0,50<r<0,75 —
CHIIbHAs CBs13b; 0,75 — 0YeHb CHIIbHAS CBA3b.
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PE3YJIBTATBI / RESULTS

PesynbpraThl nccnenoBaHuil Mo Koppens-
IIMOHHOMY aHAJIM3y COJIPKaHHUS aMUHOKHC-
JIOT MEXAY c000i M ¢ OETKOBBIMHU MapaMeT-
paMu B MOJIOKE KOPOB, TIOJIydeHHBIE B SIHBA-
pe (I'pymma 1, n=12), B ¢espane (I'pynmna 2,
n=22), B mapte (I'pynmna 3, n=22) u B ampee
(I'pynna 4, n=22), npeacraBieHsl B Ta0IH-
max 1, 2, 3 u 4, COOTBETCTBEHHO.

Jns mepBoit rpynmsel (Tabmuma 1) BEI-
TIOJTHEH KOPPEJSIIMOHHBIN aHaIN3 U 00Hapy-
JKEHBI TTOJIOXKHTENbHBIE KOPPEIALHOHHbIE
koo dunmentsr (KJ) mexny conmepxanueMm
AK B MOJOKE KOpPOB, B OCHOBHOM OY€Hb
cunbHble (0,76-0,98) u cunbnbie (0,51-0,75)
— st 6onpmmHCTBA AK, a Takke ymepeH-
uere (0,25-0,50) u crabpre (Kak MpaBHUIIO I
Met, Cys, Tyr, Lys). O6Hapy>keHbI TOJI0KH-
tenpHBIe KD Mexny conmepxkanmeM AK B
MOJIOKa KOPOB U COZIEp’KaHUEM B HEM 00IIe-
ro Oemka (WO WCTUHHOrO O€NKa): O4YEeHb
cunbHble — it Leu, 0,94 (0,93); Glu 0,89
(0,89); Ile 0,89 (0,89), Asp 0,86 (0,85); Ser
0,82 (0,81); Gly 0,85 (0,84); Ala 0,84 (0,83);
Val 0,87 (0,86); Thr 0,82 (0,82); His 0,76
(0,75); cumpabie — mis Arg 0,70 (0,69); Pro
0,68 (0,68); Phe 0,65 (0,65); Met 0,54
(0,53); u ymepennsie — mis Tyr 0,50 (0,49);
Lys 0,38 (0,38). HckimroueHuEeM SIBIISCTCS
cnabasi KOppeysilHs MEXAY COJepKaHueM
Cys 0,22 (0,22) u comepykaHuem OCJIKOB B
MOJIOKE KOPOB, YTO OOBSACHICTCS OONBIINM
pa3dpocom ompenenseMbix BexndnH Cys B
CBSI3U C €r0 OYEHb MAJBIM a0COJIOTHBIM
conepxanneM (0,03-0,05 1/100r) B 0Opasiax
MOJIOKA.

[t BTOpo# rpymisl (Tabnuna 2) Takke
00HapyKEeHO Ipeo0IaJaHie 0YCHD CHIIbHBIX
W CHJBHBIX KOPpENsiMi /st OOJbUIMHCTBA
AK u Tompko s a1Byx AK (Cys u Arg) npe-
obmamator ymepenHsle KO (d4mcino KoTophIx
HacuuThiBaeT mo 11 ex.). OmHako MeEXTy
conepxanneM AK Monoka KOpoB U copep-
»KaHUEM B HeM oOriero Oeska (Tak U UCTHH-
HOro OeJiKa) He BBISIBIICHBI OUSHb CHJIbHBIC, a
TosbKO cieayromme KO: cupabie — mist Ala
0,71 (0,71); Asp 0,69 (0,68); Tyr 0,64
(0,63); Leu, 0,61 (0,61); Gly 0,60 (0,60); Ser
0,56 (0,55); Glu 0,58 (0,58); Val 0,55 (0,55);
His 0,53 (0,53) u ymepenneie — lle 0,48
(0,48); Phe 0,47 (0,46); Pro 0,38 (0,38); Met
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Taoauna 1
Koppeasimun* me:xxny AK (r/100r) B MmoJioke kopoB B sinBape (I'pynmna 1)

ASP THR SER GLU GLY | ALA CcYs VAL | MET ILE LEU TYR PHE HIS LYS ARG | PRO

ASP 1,00 | 0,88 | 0,71 | 0,92 | 0,89 | 0,96 | 021 | 0,98 | 0,45 | 0,94 | 0,96 | 0,77 | 0,89 | 0,83 | 0,61 | 0,93 | 0,90
THR 0,88 1,00 ( 0,79 | 084 | 091 | 0,93 | 0,37 | 0,88 | 0,51 | 0,85 | 0,8 | 0,69 | 0,79 | 0,79 | 0,50 | 0,73 | 0,84
SER 071 | 079 | 1,00 | 0,78 | 0,70 | 0,73 | 0,30 | 0,71 | 0,40 | 0,77 | 0,82 | 0,49 | 0,64 | 0,54 | 0,24 | 0,50 | 0,70
GLU 092 | 084 | 0,78 | 1,00 | 0,93 | 0,90 | 0,19 | 0,96 | 0,47 | 0,95 | 0,97 | 0,76 | 0,83 | 0,81 | 0,48 | 0,81 | 0,81
GLY 08 | 091 | 0,70 | 0,93 | 1,00 | 0,92 | 0,30 | 0,94 | 0,41 | 0,89 | 0,93 | 0,73 | 0,82 | 0,85 | 0,50 | 0,81 | 0,77
ALA 096 | 093 | 0,73 | 090 | 0,92 | 1,00 | 0,38 | 0,94 | 0,42 | 0,90 | 0,93 | 0,75 | 0,90 | 0,91 | 0,58 | 0,87 | 0,87
cvs 021 | 037|030 | 019 | 030|038 | 1,00 | 0,15 | 0,20 | 0,25 | 0,19 | -0,01 | 0,24 | 0,33 | -0,02 | 0,15 | 0,32
VAL 0,98 0,88 | 0,71 | 0,96 | 0,94 | 0,94 | 0,15 | 1,00 | 0,46 | 0,95 | 0,98 | 0,78 | 0,88 | 0,84 | 0,56 | 0,92 | 0,86
MET 045 | 051 | 0,40 | 0,47 | 0,41 | 0,42 | 0,20 | 0,46 | 1,00 | 058 | 0,47 | 0,24 | 0,31 | 0,38 | 0,07 | 0,32 | 0,35
ILE 094 | 085 | 0,77 | 095 | 0,89 | 0,90 | 0,25 | 0,95 | 0,58 | 1,00 | 0,95 | 0,77 | 0,87 | 0,76 | 0,59 | 0,87 | 0,81
LEU 09 | 0,8 | 082 | 097 |09 |09 | 019 | 098 | 0,47 | 0,95 | 1,00 | 0,70 | 0,83 | 0,81 | 0,49 | 0,86 | 0,84
TYR 0,77 069|049 | 076 | 0,73 | 0,75 |-001| 0,78 | 0,24 | 0,77 | 0,70 | 1,00 | 0,91 | 0,63 | 0,81 | 0,80 | 0,71
PHE 08 | 079 | 064 | 0,83 | 0,82 | 0,90 | 0,24 | 0,88 | 0,31 | 0,87 | 0,83 | 0,91 | 1,00 | 0,78 | 0,72 | 0,90 | 0,80
HIS 08 | 079 | 054 | 0,81 | 0,85 | 0,91 | 0,33 | 0,84 | 038 | 0,76 | 0,81 | 0,63 | 0,78 | 1,00 | 0,52 | 0,78 | 0,71
LYs 061 | 050 | 0,24 | 0,48 | 0,50 | 0,58 | -0,02 | 0,56 | 0,07 | 059 | 049 | 0,81 | 0,72 | 0,52 | 1,00 | 0,73 | 0,55
ARG 093 | 073|050 | 081 | 0,81 | 0,87 | 0,15 | 0,92 | 032 | 0,87 | 0,8 | 0,80 | 0,90 | 0,78 | 0,73 | 1,00 | 0,81
PRO 09 | 084|070 | 0,81 | 0,77 | 0,87 | 0,32 | 0,86 | 035 | 0,81 | 0,84 | 0,71 | 0,80 | 0,71 | 0,55 | 0,81 | 1,00

*[Ipumeuanue: Asp — acnapeunosas kucioma, Thr — mpeonun; Ser — cepun; Glu — enymamu-
nosas kucroma, Gly — enuyun; Ala — ananun; Val — eanun; Ille — usoneuyun, Leu — netiyun; Tyr
— muposun, Phe — gpenunananun,; His — eucmuoun; Lys — nuzun,; Arg — apeunun; Pro — nponun;

Cys — yucmeun,; Met — memuoHuH.

Taoaumna 2

Koppeasiunu mexay AK (r/100r) B mosioke kopoB B ¢eBpaJie (I'pynna 2)
ASP THR SER GLU GLY ALA CYs VAL MET ILE LEU TYR PHE HIS LYS ARG PRO
ASP 1,00 | 093 | 074 | 095 0914 | 085 | 068 | 097 | 08 | 093 | 09 | 087 | 082 | 087 | 095 | 052 | 0,91
THR 0,93 1,00 0,59 0,89 0,91 0,70 0,76 0,93 0,68 0,92 0,91 0,89 0,77 0,78 0,94 0,40 0,77
SER 0,74 0,59 1,00 0,83 0,73 0,92 0,32 0,78 0,79 0,80 0,83 0,82 0,89 0,93 0,67 0,89 0,90
GLU 0,95 0,89 0,83 1,00 0,93 0,91 0,56 0,99 0,88 0,96 0,99 0,94 0,86 0,92 0,93 0,66 0,94
GLY 0,94 0,91 0,73 0,93 1,00 0,86 0,57 0,94 0,77 0,89 0,92 0,88 0,85 0,82 0,85 0,50 0,88
ALA 0,85 0,70 0,92 0,91 0,86 1,00 0,42 0,88 0,78 0,84 0,88 0,88 0,84 0,90 0,77 0,79 0,92
cvs 0,68 0,76 0,32 0,56 0,57 0,42 1,00 0,59 0,28 0,69 0,61 0,61 0,56 0,43 0,68 0,12 0,50
VAL 0,97 | 093 | 0,78 | 0,99 0914 | 088 | 0,59 1,00 | 086 | 096 | 098 | 093 | 083 | 09 | 095 | 060 | 0,92
MET | 0,82 068 | 079 | 088 | 077 | 078 | 028 | 08 | 1,00 | 081 | 087 | 070 | 076 | 08 | 079 | 066 | 0,92
ILE 0,93 0,92 0,80 0,96 0,89 0,84 0,69 0,96 0,81 1,00 0,98 0,95 0,89 0,90 0,93 0,64 0,90
LEU 0,96 0,91 0,83 0,99 0,92 0,88 0,61 0,98 0,87 0,98 1,00 0,94 0,88 0,94 0,95 0,64 0,93
TYR 0,87 0,89 0,82 0,94 0,88 0,88 0,61 0,93 0,70 0,95 0,94 1,00 0,86 0,91 0,88 0,70 0,83
PHE 0,82 0,77 0,89 0,86 0,85 0,84 0,56 0,83 0,76 0,89 0,88 0,86 1,00 0,87 0,75 0,69 0,91
HIS 0,87 0,78 0,93 0,92 0,82 0,90 0,43 0,90 0,86 0,90 0,94 0,91 0,87 1,00 0,87 0,83 0,90
LYs 0,95 0,94 0,67 0,93 0,85 0,77 0,68 0,95 0,79 0,93 0,95 0,88 0,75 0,87 1,00 0,51 0,82
ARG | 0,52 0,40 | 0,583 | 066 | 050 | 079 | 0,12 | 060 | 066 | 064 | 064 | 070 | 069 | 0,83 0,51 1,00 | 0,70
PRO 0,91 0,77 0,90 0,94 0,88 0,92 0,50 0,92 0,92 0,90 0,93 0,83 0,91 0,90 0,82 0,70 1,00
0,38 (0,38); Cys 0,32 (0,32). Kpome Toro, cunbHBIX KO nmnst GompmmacTBa AK, XO0TH

BBIsIBJICHBI ci1abbie KO Mexay copepxkanuem
Thr 0,24 (0,23); Lys 0,19 (0,18); Arg 0,11
(0,10) B MomOKe KOpOB W COAEpKaHHUEM B
HeM OENKOB. DTO SBISIETCSl HEOXKHUIAAHHBIM,
0COOCHHO B ciydae Arg, KOTOPBIH SIBIIsICTCS
«ycnoBHo He3dameHumon AK» [9] (T.x. Arg
SIBIISIETCSL METa0OJIMTOM IIMKJIa 00pa3oBaHUs
MOYEBHHBI U MOXKET OBITh B3SIT OTTY/Ia, €CIIN
€ro He XBaraeT i OnocuHTe3a 0eykoB [9]).

s Tperbeit rpynmel (Tabnuia 3) BEISB-
JIeHO OOJBIIOE YHCJIO OYEHb CHIBHBIX H

st Hekotopbix AK (Cys, Met, Ile, Lys, Arg
u Pro) mpeoGmanaror ymepeHHBIE KOppems-
UM (JUCII0O KOTOPHIX HACUUTHIBACT 5 u 0o-
nee en.), a st Met, Arg u Pro — gucrno crna-
6p1x KO ¢ npyrumn AK>2 en. OGHapyxeHbI
noJioxkuTeabHbIle KD Mexay conmep:kaHHeM
AK Moyoka KOpOB U COJEpKaHUEM B HEM
oOmrero Oenka (Tak ¥ HCTUHHOTO Oelka):
oueHb cuibHbIC — i Ala 0,76 (0,75) u Phe
0,77 (0,76); cumpable — mist Asp 0,70 (0,69);
Leu, 0,67 (0,66); Ile 0,64 (0,63), Ser 0,64
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(0,63); Gly 0,64 (0,63); Tyr 0,64 (0,63); Pro
0,64 (0,63); Glu 0,61 (0,60); Val 0,59 (0,58);
His 0,53 (0,53); u ymepennsie — Thr 0,40
(0,39); Met 0,34 (0,34); Arg 0,35 (0,34); Cys
0,31 (0,30). HckmroueHreM sBIsieTCS ciaadast
K9 mexny comepxkanuem Lys 0,21 (0,20) B
MOJIOKE KOPOB M CO/IEp)KaHWEeM B HeM Oelka
(xax oO1iero, Tak ¥ HICTHHHOTO).
KoppensimoHHbIil aHamn3 MexIy coaep-
skaaueM AK B MOJIOKe KOPOB JIJIsl YETBEPTOM
rpynmsl (Tabnuma 4) BBIIBWI OTCYTCTBHE
OYeHb CHIIBHBIX U CHIIBHBIX KD 15 HexoTo-
peix AK (Met, His, Lys, Arg u Pro), a Takxe
Mexny comepkanuem AK u Germka B MOJIOKe

KOpPOB, YTO PE3KO OTIMYAETCS OT JaHHBIX
st apyrux rpymnn. O6HapyKeHBI TOJIBKO
yMepeHHbIe TonoxuTenbHpie KO  Mexmy
cogepxanneM AK Monoka KopoB m cozep-
JKaHWeM B HeM olmiero Oenka (Tak ¥ MCTHH-
Horo Oenka): Tyr 0,48 (0,48); Phe 0,40
(0,40); Thr 0,35 (0,35); Asp 0,33 (0,32); Arg
0,32 (0,32); Ala 0,30 (0,30); Ile 0,25 (0,26).
Jus Bcex octanbHbix AK  0OHapykeHBI
ToJIBKO crabbie KO Mexay ux comepikaHueM
B MOJIOKE KOpPOB U COJIEp’KaHHEM B HEM Oell-
ka. TakuMm oOpa3oMm, B BECEHHUH IEPHOX
KOpPEIALMOHHbIE KO(P(GHUINEHTH MEXIY
conepkanneM AK Mornoka KOpoB u cozmep-

Taoauna 3
Koppeasiuun mexkay AK (r/100r B moJioke kopos B mapte (I'pynna 3)
ASP THR SER GLU GLY | AlA CcYs VAL | MET ILE LEU TYR PHE HIS LYS ARG | PRO
Asp_ | 1,00 | 082 082|086 088|088 | 048] 091|070 074]0093]|072|071]087]059]032]038
THR 0,82 | 1,00 | 0,65 | 0,84 | 0,86 | 0,65 | 0,34 | 0,83 | 0,76 | 0,69 | 0,88 | 0,45 | 0,48 | 0,93 | 0,47 | -0,03 | 0,18
SER | 082 | 065 | 1,00 | 0,79 | 069 | 068 | 057 | 072 | 0,75 | 037 | 0,71 | 0,55 | 0,54 | 0,64 | 0,44 | 0,11 | 0,37
GLU 0,8 | 0,84 | 0,79 | 1,00 | 0,78 | 0,66 | 0,43 | 0,88 | 0,82 | 0,72 | 0,93 | 0,48 | 0,51 | 0,88 | 0,38 | -0,04 | 0,36
GLY 0,8 | 0,86 | 0,69 | 0,78 | 1,00 | 0,88 | 0,43 | 0,88 | 0,55 | 0,69 | 0,86 | 0,72 | 0,73 | 0,86 | 0,47 | 0,41 | 0,38
ALA 0,88 | 0,65 | 0,68 | 0,66 | 0,88 | 1,00 | 0,35 | 0,82 | 0,39 | 0,72 | 0,78 | 0,86 | 0,92 | 0,67 | 0,54 | 0,62 | 0,60
cYs 048 | 034 | 057 | 0,43 | 0,43 | 0,35 | 1,00 | 0,56 | 0,49 | 0,27 | 0,48 | 0,56 | 0,38 | 0,30 | 0,49 | 0,27 | 0,25
VAL 091 | 083 | 072|088 | 088 | 082|056 | 1,00/ 070 | 077|092 076|071 082 057|033 | 047
MET 0,70 | 0,76 | 0,75 | 0,82 | 0,55 | 0,39 | 0,49 | 0,70 | 1,00 | 0,42 | 0,72 | 0,24 | 0,25 | 0,73 | 0,32 | -0,21 | -0,05
ILE 0,74 | 0,69 | 037 | 0,72 | 0,69 | 0,72 | 027 | 0,77 | 0,42 | 1,00 | 0,88 | 0,63 | 0,69 | 0,75 | 0,43 | 0,27 | 0,57
LEU 092 | 088 | 071|093 | 08 | 078 | 048 | 092 | 072 | 0,88 | 1,00 | 0,62 | 0,64 | 0,91 | 0,46 | 0,18 | 0,43
TR | 072 | 045|055 048072 086|056 076|024 063 062 1200|0092 049|075 | 068 | 0,73
PHE 0,71 | 0,48 | 0,54 | 0,51 | 0,73 | 0,92 | 0,38 | 0,71 | 0,25 | 0,69 | 0,64 | 0,92 | 1,00 | 0,50 | 0,57 | 0,65 | 0,74
HIS 0,87 | 093 | 064 | 088 | 086 | 067|030 082073075091 049|050 1,00| 0,48 | 0,02 | 0,22
LYS 059 | 047 | 0,44 | 0,38 | 0,47 | 0,54 | 049 | 0,57 | 0,32 | 0,43 | 0,46 | 0,75 | 0,57 | 0,48 | 1,00 | 0,28 | 0,41
ARG 0,32 |-003]011]|-004] 041 062]027]|033]|-021]027] 018068065 002|028 ]| 1,00 | 0,38
PRO 038 | 018 | 037 | 0,36 | 0,38 | 0,60 | 0,25 | 0,47 | -0,05| 0,57 | 0,43 | 0,73 | 0,74 | 0,22 | 0,41 | 0,38 | 1,00
Taobauna 4
Koppeasiuuu mesxxay AK (r/100r) B Mmosioke kopos B anpeJie (I'pynna 4)
Asp | THR | ser | Gu | oiy | Ata | vaL | ne | teu | TYR | PHE | HIis | Lys | ARG | PRO
AP 1,00 | 084 [ 041|079 | 076 | 051|080 | 084|080 075|086 | 059|060 044|070
THR | 084 | 1,00 | 026 | 067 | 065|048 | 075|079 | 069 | 083|083 | 046|054 | 057|074
SER 041 | 026 | 1,00 | 056 | 0,29 | 033|053 | 041|050 019027 | 015|012 | 023 | 037
6l | 079 | 067 | 056 | 1,00 083 | 067|087 | 083|089 | 050|075 063|044 040] 065
6y | o076 | 065 | 029|083 | 100|077 | 081|081 |08 | 047|078 063|043 044 069
AlA | 051 | 048 [ 033 | 067|077 | 100 063|063 067 041|060 029 |003]038] 058
vaL | 080 | 075 [ 053 [ 087 [ 081 | 063 ] 1,00 088 [ 093] 064 ] 074] 058 [051] 046 064
ILE 084 | 079 [ 041 083081 | 063]088] 1,00][09]064][076] 065]064]043]0863
LEU 080 | 069 [050 ] 089|087 | 06709309 1,00]057]077] 063]059 | 042 060
TYR 075 | 08 [019 | 050|047 | 041|064 064057 100]08 |028]039]030] 049
PHE | 086 | 083 [027 [ 075 [ 078 | 060 [ 074 | 076 [ 077 | 083 ] 1,00 | 0,46 [ 048 | 0,44 | 0,66
HIS 059 | 046 [ 015 ] 063 ] 063 029]058]065]063]02[046] 1,00][067] 022021
LYs 060 | 054 [ 012 ] 044 | 043 |-003] 051 064059039048 067 1,00 030] 031
ARG | 044 | 057 | 023 | 040|044 | 038|046 | 043|042 030 044022030 1,00 | 0,63
PRO_| 070 | 0,74 | 037 | 0,65 | 0,69 | 0,58 | 0,64 | 0,63 | 0,60 | 0,49 | 0,66 | 0,21 | 0,31 | 0,63 | 1,00

192




Mex0yHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 2023 e.

JKaHUEM B HeM OEJIKOB 3HAUUTENBbHO yCTyIa-
IOT 10 BEJIMYMHE TAKOBHIM B 3UMHHI IEpH-
on. BaxHo, uT0 abCOMIOTHBIC 3HAYEHUS MO
COJEP)KaHMIO KaK OOINEero, Tak ¥ UCTUHHOTO
Oemka, a Takke Bcex AK B Monoke KopoB
XOpOWIO  COOTBETCTBYIOT  JINTEPATYPHBIM
JAHHBIM TI0 MOJIOKY KOPOB YEpHO-NIECTPOH
nopoast [10]. Tlponomkenue ucciaenoBaHuit
[0 JAaHHOW TeMaTuke OyayT yriayOuaThCs B
IUIaHE PACHIMPEHHs MOoKaszaTeleld aHTHOKCH-
JAHTHOTO CTaTyca MOJIOKa, NPEXJE BCETO -
BO B3aMMOCBSI3U C AMHHOKHCIIOTHBIM COCTa-
BOM, JUISI BBISICHEHHSI MEXaHU3MOB (hOPMHUPO-
BaHMS MOJIOKA XMBOTHBIX.

BbIBO/IbI / CONCLUSION

TaxkuMm 00pa3omM, MOydIEeHBl HOBBIE JaH-
HBIE TI0 KOPPETSAIHMOHHBIM KO3 (HUIIIEHTaM
mexay AK momnoka kopoB. /s Bcex rpymnn
HCCIIEIOBAaHHBIX  00pa3loB  OOHApY>KEHBI
MIOJIOKUTETIbHBIE KOPPEISIHOHHBIE KO3(h(hu-
LUEeHTH MeXAy conepkanneM AK B Moisoke
KOpOB, B OCHOBHOM oOueHb cuibHBIE (0,76-
0,98), cumpnele (0,51-0,75) u ymepeHHBIe
(0,25-0,50), uncno u cuina KOTOPBIX U3MEHS-
eTcsl C BpEMEHEM roja. BriepBble MoydeHsl
KOPPEISIIHUOHHBIE KO3((GHUINECHTH MEXIy
AK u OenxkoBeIMH mapaMeTpamMH MOJIOKa

KOPOB.
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ABSTRACT
Protein-amino acid and fat composition
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of cow's milk are one of the important crite-
ria for its evaluation. Although modern pub-
lications more and more mention the amino
acid (AA) composition of cow's milk, espe-
cially for non-replaceable AAs, but in most
cases, these works lack correlation coeffi-
cients between the main biochemical indica-
tors (including amino acids), which reduces
the value of such data. The purpose of this
study is to identify correlations between the
main biochemical parameters (with an em-
phasis on amino acids) of the milk of Black-
and-White cows in the winter and spring
seasons. The studies were carried out with
sam-ples of the Ladoga breeding farm
(Krasnodar Terri-tory, Ust-Labinsky Dis-
trict). Group 1 (January) in-cluded 12 cows,
and groups 2, 3 and 4 (February, March and
April, respectively) - 22 animals, respec-
tively. The cows were fed according to gen-
erally ac-cepted norms. The determination of
AA was carried out by ion-exchange chro-
matography with post-column derivatization
of samples with ninhydrin on an LC-20
Prominence system (Shimadzu, Japan) and a
column with an ion-exchange resin 4.6x150
mm (Sevko, Russia). Data on the correlation
coefficients be-tween the AA of cow milk
were obtained. There are practically no re-
sults of this kind in the literature. For all
groups of the studied samples, positive cor-
relation coefficients were found between the
content of AA in the cow milk, mostly very
strong (0.76-0.98), strong (0.51-0.75) and
moderate (0.25-0.50). For the first time, cor-
relation coefficients (from strong to moder-
ate) between AA and cow milk pro-teins in
the winter and spring seasons were ob-
tained.
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PE®EPAT

Macronatuu, Kak U3BECTHO, SIBISIOTCS OJHON M3 OCHOBO-
MOJIAralolMX TMPUYUH CHUXKEHHST MOJIOYHOW IPOIYKTHB-
HOCTH KOpPOB, CAaHWTapHBIX U TEXHOJOTHUYECKHX CBOMCTB
MOJIOKa, a TAKXKe TPEKAEBPEMEHHON BHIOPAKOBKH KHBOT-
HBIX. L[enbl0 HAacTOSIIEro McciaeqOBaHus SBISIIOCH: TIpe/i-
CTaBUTh MOP(OIOTHYECKOE 0OOCHOBAHHE PHCKAa BO3HHUK-
HOBEHHSI MacTOIAaTHH y KPYIHOTO poratoro ckota. FccienoBanust BEIOIHEHBI Ha 6ase kaden-
pPBl @aHATOMHMHU M TUCTOJIOTHHU >KUBOTHBIX MMeHHU Tnpodeccopa Anekces @unmmnosuua Kimmosa
OI'BOY BO «MockoBckast rocyJapCTBECHHAs aKaJAeMUsl BETEPHHAPHON MEIWIIMHBI U OHOTEX-
nosorurt — MBA umenu K. U. Ckpsiouna» u miem3aBoza «IloBaauro» MOCKOBCKOI 001acTH.
OOBEKTOM SIBUINCH KOPOBBI TOIIITHHCKON TOPObL. JIJIst MPOBEACHHS MCCIEI0BAHMS U3 CTa1a
grcneHHocThi0 1200 ronoB OpUTa OTOOpaHa MO TPUHIMITY AHAJIOTOB AKCICPUMEHTAIbHAS
rpyIma KUBOTHBIX (n=102), ¢ y4eToM Mopo/Ibl, Macchl Tena, BO3pacTa, KOJMYECTBA JIaKTalni,
TIOKa3aTessi BOCIPON3BOJICTBA, KOTOPAsh BKIFOYAIA KIMHUYECKH 3/I0POBBIX JKMBOTHBIX (n=51,
KOHTPOJIb) U MOAONBITHBIX (n=51, MacTuT). Micronbp30Baay KOMIUIEKCHBIH METOAUMUECKUM MOA-
XOJI, BKJIFOYAIOIIUI BH3yaJIbHYIO OLEHKY COCTOSTHUS COMAaTHUECKUX CHCTEM OpTaHU3Ma >KUBOT-
HBIX, MAaKPOCKOIUYECKYI0 MOP(QOMETPHUIO C LIENbI0 ONMPECTICHUs] TUIA X KOHCTUTYIIWMH, WH-
JIEKCa COMATOTHIIA U JIMHEWHBIX MOKa3aTeneldl MOJIOYHOM kene3bl. Ha ocHOBaHMM NpOBENEH-
HBIX NCCIIE/IOBAaHUN YCTaHOBJICHBI aHATOMO-3X0rpa(uaecKre mapauieny COCTOSIHNS MOJIOYHOH
JKeJIe3bl Y M3y9aeMbIX KHBOTHBIX. Y KOPOB ¢ MACTUTOM YBEIMYEHHE ITOKA3aTelsi 00XBaTa JKe-
JIe3bl TI0 CPABHEHMIO C TPYNIION KOHTPOJISI CONPOBOKAACTCS AECTPYKTUBHBIMUA M3MECHEHUSIMH
e€ BBIBOJIHOW CHCTEMbI B BHJIC MACCHBHBIX HAJIOXKEHUH (ruOpHHa B 00J1aCTH MOJIOYHBIX XOJIOB,
MIPECTABICHHBIX T€TEPOIXOreHHBIMU yuyacTKamu. [loiydeHHbIe pe3ynbTarhl SIBISIOTCS 0a30-
BBIMH B BOIPOCaX COBEPIICHCTBOBAHHUSI METOJIOB JHATHOCTUKH M MPOMUIAKTHKU MATOJIOTHIA
MOJIOYHOH JK€JIe3bl Y KPYIHOTO pOraToro CKoTa.
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BBEJEHHUE / INTRODUCTION

MacronaTtuu, Kak H3BECTHO, SIBISIOTCA
OJTHOM M3 OCHOBOIOJIATAIOMINX TPHYNH CHU-
KEHHUsI MOJIOYHOHW MPOJTYKTHBHOCTH KOPOB,
CAHUTApPHBIX U TEXHOJIOTUYECKUX CBOICTB
MOJIOK, @ TAKXKe MPEXKIEBPEMEHHON BbIOpa-
KOBKM >KHMBOTHBIX. HecMoTpst Ha TO, 4TO B
MHpPOBOM MaciuTabe MpPOBOISATCS Hay4YHbIC
HCCIIEIOBAHMS TI0 pa3paboTKe MEPOIPHUSTHIA,
HaINpaBJICHHBIX HA CHIKEHHE 3a00J1€BacMO-
CTH KOpPOB MAacCTHTOM, 3Ta mpoliema Ipo-
JIOJDKAeT OCTaBaThCsl OJTHOM M3 CaMbIX aKTy-
aIBHBIX JUI MOJIOYHOTO >KHBOTHOBO/JICTBA,
MTOCKOJIbKY HAHOCUT OIPOMHBIA SKOHOMHYE-
ckuit ymiep6 [1-5].

B noctynHo#l nuTeparype UMeElTCs CBe-
JICHUSI, TIOCBSIIEHHbIE 3THOJOTWH, JHArHO-
CTHKE M JIedeOHOH KOPPEKIMH IAaTOJIOTHH
MOJIOYHOH JKeNe3bl y KpYNHOTO pOraTtoro
ckora [6,7]. BMecTe ¢ TeM MpakTHYeCKH HE
packpbITEl MOPHO(DYHKIIMOHATIBHBIE TIPEJIIO-
CBUIKH BO3MOKHOCTH BO3HHUKHOBEHUS U pas-
BUTHS JaHHOU IIaTOJIOTUHU.

Lesp HACTOSIIIIETO MCCIEAOBAHUS — NIPE-
CTaBUTh MOPQOJIOTHYECKOEe O0OOCHOBAaHHUE
pHCKa BO3HMKHOBEHHS MAcTONATHH y KpyII-
HOT'O pOTraToro CKOTa.

MATEPUAJIBI U  METOJAbI /
MATERIALS AND METHOD

HccnenoBanus BBINOJIHEHB Ha 0ase Ka-
(denpbl aHATOMHH W THCTOJIOTHUH JKUBOTHBIX
nMeHn mnpogeccopa Anekcess PununoBnya
Kimnvosa ®I'bOY BO MI'ABMub — MBA
nvean K.M. Ckpsbuna wu miemsaBoga
«IToBagnHo» MockoBckoi obmacti. O0bek-
TOM SIBUJIMCh KOPOBBI TOJIITHHCKOW IOpPO-
Jbl. JInsl mpoBeeHUs HCCIeJOBaHUS U3 CTa-
na yucieHHocThio 1200 romoB ObiTa 0TOOpA-
Ha MO MPHUHLUIY AaHaJIOroB 3KCIEepPUMEH-
TajbHas rpynna xuBoTHbIX(n=102), ¢ yue-
TOM TIOPOJIBI, MAacChl Tejla, BO3PacTa, KOJH-
YecTBa JIAKTAINH, MTOKa3aTeNsI BOCTIPOM3BO/I-
CTBa, KOTOpasl BKJIIOYAIa KIMHUYECKH 3710-
POBBIX JKHBOTHBIX (n=51, KOHTPOJb) U MOJI-
ombITHRIX (n=51, Mmactut). Mcnone3zoBanu
KOMIUIEKCHBI ~ METOJUYECKHUH  TMOAXO],
BKJIIOYAIOIUI BU3yallbHYIO OLEHKY COCTOS-
HUS COMATHYECKUX CHCTEM OpraHU3Ma >KH-
BOTHBIX, MAKPOCKOITUYECKYIO0 MOP(HOMETPHIO
C IENIbIO OMpE/ENEHNs THMA UX KOHCTHUTY-
IIUH, WHJEKCA COMATOTHUIIA U JIMHEHHBIX T10-
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KaszaTeJleld MOJIOYHOM kene3bl. THUIl KOHCTH-
TYLHUH KUBOTHBIX ONPEIEIISUIN MO O0IIenpH-
HATBIM MeToaaM [7]. IIpu Bu3yanbHOM OIeH-
K€ COCTOSIHUSI CHCTEM COMAaTHYECKOH TIpyT-
TIBI, YIUTBHIBAIM OCOOCHHOCTH PAa3BHUTHS CKe-
JIeTa, MBIIIEYHOI CHCTEMBI, OOIIEro IOKpPO-
Ba. C IIOMOIIBIO MEPHOI! JICHTBI ONPEIEeNsINn
JKMBYIO MAacCy, MEPHOW DPYJNETKH — JUIMHY
Tesa, KOCYI0 JUIMHY Tella, O00XBaT IpY/IH,
MIMPUHY B MakKJIOKaX, MHJAEKC COMAaTOTHIIA
paccunThIBaIM, KaK OTHOIICHHE IIMPHHBI B
MAaKJIOKaX, YMHOKEHHbBIH Ha MOKa3zaTelb U
obxBata rpyau (B %). Mopdomerpuio Mo-
JIOYHOM >KeJIe3bl OCYIIECTBIISUIN 110 CIIEAYIO-
MM TapaMeTpaMm: 00XBaT MO TOPH30HTAb-
HOM JIMHUM Ha ypPOBHE OCHOBAHMS ee Iepe-
HEro Kpas, JUIMHY OT 3a/IHel BBIYKJIOCTH 0
MepeHero Kpasi y OCHOBAHUS, TIyOHMHY-
BEPTHUKAJILHO OT OPIOIIHON CTEHKH A0 OCHO-
BaHMs COCKA, PACCTOSHHE OT BBIMEHH 0
3eMJIH, TaKKe ONPENEILUTH JUTMHY HepeTHIX
W 33/IHUX COCKOB OT WX OCHOBaHHMS JI0 Bep-
IIMHBI, C TIOMOIIBIO U3MEPHUTENILHOMN pyJieT-
KM OLEHUBAIN 00JaCTh MPUKPEIUICHHUS MO-
JIOYHOM KeJie3bl K OPIOLIHOW CTEHKE KOPOBBI
[8-13].

YapTpacoHOTpaQUI0O MOIOYHOH JKEIe3bl
BBITIOJHSAJIM C MCIOJIB30BAHUEM YJIBTPa3BY-
koBoro ammapara KX5200 (KAIXIN, KHP)
B 00JIaCTH Cpe/iHeH TPEeTH MOJIOYHOW Keie-
3B

PE3YJIBTATBI / RESULTS

Ha ocHOBaHMM JaHHBIX JIMHEHHOW MOp-
(hoMeTpuM yCTAHOBIIEHO, YTO CPEIH KOPOB
JKCHepuMeHTaNbHON Tpynnel(n=102) 65%
COCTAaBWJIM YKMBOTHBIC, MMEIOIINE HEXHBIN
TUM KOHCTUTY1MH, 30% - ee MIOTHBIN TUI 1
5% pBIXIBIH THTI.

V npezncraButeneil MOAONBITHON IPyIIIIbI
(MacTHT) HEXHBIH TUN KOHCTHUTYLUH BBISB-
neH 'y 75%, mnotasii y 20% u peIxisiid y 5%
KOPOB.

AHan3 MOJTyYeHHBIX JJAHHBIX TI03BOJISIET
3aKJIIOYUTh, YTO JKMBOTHBIC C HEXHBIM TH-
MOM KOHCTHTYIMM B OOJBIICH CTEHEHU
MPEIPACHONIOKEHl K MAacTOMaThusAM. ITO
MOJTBEpXkKIaeTcs 0Ooyiee BBHICOKUM IPOICH-
TOM PErHCTPallK y HUX MATOJOTUI MOJIOY-
HOM KEJIE3BL.

Ha ocHoBanum ompeneneHusi HMHAEKCA
COMATOTHNA JKMBOTHBIX OSKCHEPHUMEHTAb-
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HOM TIpyMNIbI, BBIABICHA IPEIPACIIONIOKECH-
HOCTb K MACTUTY Y3KOTCJIBIX XUBOTHBIX
(Tabmuma 1).

Cratuctideckuii aHamu3 MophoMeTpu-
YEeCKHX IIOKa3aTeJedl MOJIOYHOU IKeNe3bl
JKUBOTHBIX OKCIEPUMEHTAIBHOW TPYIIIEL,
CBHJICTENLCTBYET 00  HMH(OPMATHBHOCTH
napamerpa ee o0xBara B OI[EHKE PHCKa BO3-
HUKHOBCHHSA PpasBUTUA Y KOPOB MacCTuUTa
(Tabnuna 2).

OcTanbHble yCTAaHOBJICHHBIE HAMU Iapa-
METpBI OKa3aJIMCh CTAaTUCTUYECKHU HE 3HAYH-
MBIMH.

Jlnst OATBEpKACHUST NPEIBAPUTETHHOTO
JIMarHo3a HAa MAacCTHT M OOBEKTUBHOCTH pe-
3yJIbTaTOB  BBIMOJHEHHBIX MOpQosrornye-
CKHX HCCIIEIOBaHMH, HAMU MPOBEAEHO YIIb-
TPa3BYKOBOE HCCIIEIOBAaHUE MOJIOUHOH Ke-
JIe3bl y KUBOTHBIX CPAaBHUBAEMBIX TPYTIIL.

Taoauma 1

Pe3ynbTaThl Makpockonu4yeckoii MopgomeTpun KopoB
IKCIEPUMEHTATBHOM IPyNIbI

DKcIepuMeH- I Wnnexc coma-
HpUHA B Kocas .
TanbHAs Macca Jlnuna Ob6xsar TOTHIIA:
MakJoKax, | AJauHA TyJo- .
rpynmna Tena, Kr TeNna, cM | TpyIH, M siipucomMuu-
M BHIIA, CM o
JKMBOTHBIX JICITOCOMUH, %0
Koposst 165.2 +
C MacTHUTOM 242 +11,9 4’7 73,7+8,7 | 39,2+1,08 171,8 £ 6,7 234,6
(n=51) ’
Koposst
RIHMCCKH | 533, 51 | 17025 | 955,93 | 394202 | 1798465 2516
3/I0pOBBIC 4,6
(n=51)
Tabnauna 2
MaxkpomopdomeTpuiecKHe IOKA3aTe Il BBIMEHH, CM
Jnuna Jnna
DKcnepuMeH upuna cocka cocka HAmra HAmina Paccros-
Oo0xBar cocka cocka
-TaJIbHas MOJIOYHO- nepe/- nepe/- . " HHE OT JHA
BBIMEHH, < < 3aHeH 3ajHel
rpymmna o 3epKa- Held Jie- Hel ne- . o BBIMEHH 10
cM o . JICBOIA paBoii
JKUBOTHBIX 1a, cM BOIA J10- BOI J10- 3eMITH, CM
nonu, cM | nonm, oM
JIH, CM I, CM
Kopossl 127+
C MacTUTOM 2’9 21,2+1,2 5,3+0,5 5,1+0,5 43+0,3 4,6+0,6 544 +2,1
(n=51) ’
Koposst
fommaeckn | 10205 1 oy 640 | 51201 | 54202 | 42203 | 41203 | 584226
3/10pOBBIE 2,6
(n=51)

* - Obxeam evimenu. Paznuyua cmamucmuyecku sHayumel (p=0.025167)

IIpu omeHKe YIBTPa3BYKOBOW KapTHHBI
MApPEHXUMBI BBIMCHH Y JKABOTHBIX KOH-
TPOJIBHOI TPYMITbI BU3YATU3UPYIOTCS Maru-
CTPAJIbHBIC MOJIOUHBIC XOJIbI, OTPAKAIOIINC
CTPOCHHE BBIBOJAHON CHCTEMBI JKEJIE3bl IO
MarucTpajibHOMYy THIy. (pHC. 3).
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VY JKMBOTHBIX OINBITHOH Tpymnmbl (C Ma-
CTHTOM) B NIPAaBOW JI0JIC BBISBICHBI MACCHB-
HblE HaJIOXKEHUs! (UOpHHA MO XOJy MOJIOY-
HBIX XOJIOB, MPEJCTABICHHbIC THIIEPIXOTEH-
HBIMH YYacTKaMH C HaJIM4YHeM claboil sxo-
TeHu (puc.4).
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Puc. 1 — Maxpockonuueckas KapmuHa 6biMeHU Y KOPOBbL U3 2PYRNbL KOHMPOJIL.
Memoouka onpedenenus 06x6ama GbLMeHU. (NOKA3AHA CMPEIKOLL).

Puc. 2 — Anamomuueckas KapmuHa bIMEHU Y JHCUBOMHOO0 U3 ONBIMHOU SPYANbL (MACMUNI).
Memoouka onpedenenus 06x6ama GbLMeHU. (NOKA3AHA CMPEIKOTL).
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Puc. 3 — Ynempaseykosas xapmuna 661600HOU CUCTEMbL BLIMEHU ) ICUBOTHOZO
KOHMPONbHOU ePYNNnbi.

Puc. 4 — Yaempaseyrkosas kapmuna 6b1600HOU CUCMEMbL BLIMEHU Y KOPOB C MACTUTNOM.

BbIBO/IbI / CONCLUSION

KopoBbl ¢ HEXHBIM Y3KOTEJIBIM THIIOM
KOHCTHUTYLIIMH  JIOCTOBEPHO  OTEPEXatoT
(75%) ananoros c ruotHbIM (20%) U pbIX-
76IM (5%) IUPOKOTEIBIM THUIIOM KOHCTHUTY-
LIUH 110 BO3HUKHOBEHHIO U Pa3BUTHIO MacTO-
MaTuii.

Veenuuenne (p<0,05) obGxBara MoOJIOY-
HOM KeJe3bl Y KOPOB C MacTUTOM IO CPaB-
HEHUIO C aHAJOTaMH M3 KOHTPOJIBHON Ipym-
Bl SIBIISIETCSI OOBEKTHBHBIM MakpoMop(ho-
METPHUYECKUM KPHUTEpUEM OLCHKHU Ipeapac-
T10JI0)KEHHOCTH JKMBOTHBIX K MacTOIATHSIM.

YcraHoBiIeHBI aHATOMO-9X0TpaduuecKue
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napajijiesid COCTOSHUS MOJIOUHOM JKeJle3bl y
JKUBOTHBIX 3KCHEPUMEHTAJIBLHON Tpynmbl. Y
KOPOB C MACTUTOM YBEJIMYEHHE MOKA3aTENs
o0xBara jKene3bl M0 CPAaBHEHHIO C TPYTIITOH
KOHTPOJISI CONPOBOXKAAETCS JIECTPYKTUBHBI-
MU U3MEHEHUSIMU €€ BBIBOJHOM CHCTEMBI B
BUJIC MACCUBHBIX HAaJOXKCHUU (UOpHHA B
00J1IacTH MOJIOYHBIX XOJIOB, IPEICTaBIJICH-
HBIX F€T€PO3XOTCHHBIMU YYaCTKAMH.

[TonyueHHbBIC Pe3yJIbTAThI ABJISFOTCS Oa-
30BBIMH B BONPOCaX COBEPLIEHCTBOBAHUS
METOZIOB HATHOCTUKH W TPO(HUIAKTHKH
MaTOJIOTUH MOJIOYHON >KE€JNe3bl Yy KPYIMHOTrOo
poraroro ckoTa.
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MORPHOLOGICAL  JUSTIFICA-
TION OF THE RISK OF MASTOPA-
THY IN CATTLE

Slesarenko N.A. * ' — Doctor of Biolo-
gy, Prof. kaf. anatomy and histology of ani-
mals named after Professor A.F. Klimov
(ORCID 0000-0002-8350-5965), Khrus-
talev E. N. — postgraduate student of the
Faculty. anatomy and histology of animals
named after Professor A.F. Klimov (ORCID
0000-0001-9853-5270), Shirokova E.O. —
Candidate of Biology, Associate Professor of
the Faculty. Anatomy and histology of ani-
mals named after Professor A.F. Klimov,
(ORCID 0000-0003-4891-5405), K.I. Scria-
bin Moscow State Medical University

ABSTRACT

Mastopathy, as it is known, is one of the
fundamental reasons for the decrease in
dairy productivity of cows, sanitary and
technological properties of milk, as well as
premature culling of animals. The purpose of
this study was to present a morphological
justification of the risk of mastopathy in cat-
tle. The research was carried out on the basis
of the Department of Anatomy and Histolo-
gy of Animals named after Professor Alexey
Filipovich Klimov of the Moscow State
Academy of Veterinary Medicine and Bio-
technology — MBA named after K. 1. Scria-
bin" and the breeding plant "Povadino" of
the Moscow region. The object was Holstein
cows. To conduct the study, an experimental
group of animals (n=102) was selected from
a herd of 1200 heads according to the princi-
ple of analogues, taking into account breed,
body weight, age, number of lactations, re-
production index, which included clinically
healthy animals (n=51, control) and experi-
mental animals (n=51, mastitis). A compre-
hensive methodological approach was used,
including a visual assessment of the state of
the somatic systems of the animal body,
macroscopic morphometry in order to deter-
mine the type of their constitution, the soma-
totype index and linear indicators of the
mammary gland. Based on the conducted
studies, anatomical and echographic parallels
of the state of the mammary gland in the
studied animals were established. In cows
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with mastitis, an increase in the circumfer-
ence of the gland in comparison with the
control group is accompanied by destructive
changes in its excretory system in the form
of massive fibrin overlays in the area of milk
passages represented by heteroechogenic
sites.The results obtained are basic in im-
proving the methods of diagnosis and pre-
vention of breast pathologies in cattle.
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PED®EPAT

Llenpro HACTOAIIEIO MCCIENOBAaHUs SBHJIOCh H3yYCHHE HEHPOBOCHAIUTENBHOIO
npoiiecca B anuKapananbHoil sxxupooid Tkanu (XK T) kpeic npu crapenun. Padora
BEITIOJTHEHA Ha Kpbicax Bucrap B Bo3pacte 18-23 mec (n=18). ns n3ydeHus uH-
HepBanuu JXKT mpuMeHsITH HeHPOUMMYHOTUCTOXUMHYECKHE PEaKIUK Ha OEJIOK
MI'TI 9.5, TMpo3uHTHAPOKCHIazy, cHHanToGu3uH. [JIsl MccieaoBaHus MPOIEcCoB
BOCIAJIEHUS] UCHONb30BATIN OKPACKY TOJYUIUHOBBIM CUHUM U a3ypoM-303HMHOM. C
TIOMOIIBIO THCTOJIOTHYECKUX U UMMYHOTHCTOXUMUYECKUX METOZIOB B O€JI0it 1 Oypoi KUpOBOiA
TKaHM OCHOBaHUs cepaua crapbix Kpbic (18-23 Mec) BbIsSBICHBI HHBOJIIOTHBHBIC U Hellpoere-
HEpaTUBHBIC M3MEHCHHS MapacHMIIATHUYECKUX M CUMIATHYECKHUX MOCTTaHTIMOHAPHBIX HEPB-
HBIX BOJIOKOH. B D)KT BbIsiBICHBI NIpU3HAKK (HUOPO3a, AUCTPOPHUSCKAE U3MEHEHUS U JTU3HC
OeJbIX aJUMONNTOB, paciaj BapHUKO3HBIX aKCOHOB TEPMHHAIBHOTO HEPBHOTO CIUIETCHUS, a
TaKke 00pa30BaHHE OYAroOBBIX MOHOIHUTapHO-TUMponIHbIX HH(UIETpaToB. [lokasaHo, 4TO
AKCOHBI TEPMHUHAIBHON HEPBHOU CETU HAXOAATCS B TECHBIX B3aMMOOTHOLIEHUSX C UMMYHHBbI-
MH ¥ BOCHAINTENBHBIMU KJIEeTKaMH (JIMMQonuTaMyu, IUIa3Mo0i1acTaMi, MOHOLIMTAPHO-
MakpodarajJbHbIMU 3JEMEHTaMH, TYYHBIMH KieTkamu U ¢ubpobnactamu). [lepeuncieHnsie
MOpQoJIOTHYECKHE MTPU3HAKK CBHIETEILCTBYIOT O HEHPOT€HHOM THIIE UMMYHHOTO BOCIIalle-
Hus B DXXT. BrlsBieHHBIE H3MEHEHHUSI MOTYT OBITH MIPUYMHON XPOHUYECKOTO HapyIICHUS Me-
TaboIU3Ma JIUMUIOB TIPH CTAPEHHH, YCYTYOIATh Pa3BUTHE MATOJOIMYECKUX MPOIIECCOB B TKa-
HSIX MarucTpajbHBIX COCYIOB a0PTAIbHO-ITyJIbMOHAJIBHOW 00TAaCTH CEP/Ia, a TAK)KE CITyKHTh
MIPOTHOCTUYIECKUMH TTOKA3aTEIAMH [UISl KIIMHUIECKON TPaKTHKH.
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BBEJEHHUE / INTRODUCTION

Heiiporennoe BocnaneHue, BO3HUKAIO-
Iiee B pa3IMUHBIX OpraHax M TKaHIX B pe-
3yJIbTaTe MECTHOTO BBICBOOOXK/IE-
Hust adpepeHTHBIMA HellpoHa-
MHU ITPOBOCTIAJIUTENBHBIX MEANATOPOB, IIH-
POKO HCCleyeTCs, HauMHas C CEePeIHHBI
MIPOIIJIOTO BeKa, 0 cerofusmHero aus [11,
13]. VYcraHoBneHa CBSA3b MPOSBICHUI BOC-
MaJCHUs C TAKUMH HEHPONENTHUAAMH, Kak
cyocranmus P, mentung CGRP n mp. [13]. B
Hame mpeapiaymel padore ObII BBISABICH
XPOHUYECKHUH XapaKTep HEeHPOTeHHOro BOC-
MAJICHUs B Cep/lle KPbIC Ha MO3JIHUX CTaIH-
ax oHtoreHesa [10]. Manousy4eHHbIM OCTa-
eTcsi BONpOC 00 M3MEHEHWM HWHHEpPBAIUN
SMUKapANaIbHON KupoBoi TkaHu (DXKT)
IIPY TATOJIOTHU M crapeHnu [9]. AxTyaib-
HOCTb HWCCIICIOBAHMS >KUPOBOM TKaHW >KH-
BOTHBIX CBsI3aHa C HEOOXOJMMOCTBIO H3yUe-
HUSL  ONHOM W3  B@KHBIX  MEIHMKO-
OMOJIOTMYECKUX TPOOJIEM - «OXKHUPEHHEM.
MHoruMH aBTOpaMH MOJYEPKHBAETCS 3Ha-
YUMOCTh )KHPOBOM TKAaHM KaK MOIM(YHKIH-
OHAJBFHOTO YHIOKpHUHHOTO oprana [1-4]. B
paboTax TOCIETHHX JIET >KUPOBYIO TKaHb
MONpa3eNsaoT Ha Oemyro, Oypylo ®
«OexeByto» [4, 6, 7]. HecmoTps Ha Gosbinoe
qucino paboT, TOCBSIIEHHBIX HM3YYEHHIO
aIUTIONINTOB, BOTIPOCKI, KacaloIINecss HHHEP-
Baluu Oellod W Oypoill JKHPOBBIX TKaHEH,
OCTaroTCsl MaJOM3y4YeHHBIMH. B nuteparype
HUMEIOTCSl OTACTbHBIE pabOThl, B KOTOPBIX
TIOKA3aHO, YTO B IOJIKOYKHOM KUPOBOH KIIET-
YaTKe M KUPOBOW TKaHW BHYTPEHHHUX Opra-
HOB B HEPBHBIX ITyYKaX, CONPOBOXKIAIOIINX
apTepuanbHble COCY/bl, UMEIOTCS HEpPBHBIE
BOJIOKHA, IMMYHOpPEAaKTUBHBIC K HEHpOIen-
tuay Y, cyocranmuu P, mentugy CGRP,
Tupo3uHTHApOoKCcmnase [8, 12]. Wccmenosa-
HUSI, TIOCBAIICHHBIC MATOJIOTHYECKHM H3Me-
HenusiM DKT u ee nHHepBaMK Ha MO3IHUX
JTarax OHTOreHesza, eAuHUYHbBI [9]. Llenbro
HACTOSIIIETO UCCIIEAOBAHUS SIBUWJIOCH U3yue-
HUE HEWPOBOCHIAIUTENBLHOIO Mpolecca B
SMUKapANaIbHON kupoBoi Tkanu (DXKT)
KPBIC [IPU CTAPEHUH.

MATEPUHAJIBI W  METOJbI
MATERIALS AND METHOD

B paboTe wucmonap30Ba KPHIC-CAaMIIOB
Bucrap B Bo3pacre 18-23 mec (n=18). O0B-

/
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EKTOM HCCIIC[IOBaHUSl CIY)XKWJIa DIIHKap-
JMalibHas KUpoBas TKaHb Kpbic. Mccneno-
BaHME MPOBOAMIN C COONIOJCHUEM MEXIy-
HapOAHBIX TpaBui EBpormeiickoro cooodmie-
CTBa 10 TYMAHHOMY OOpAIIeHHUIO C IKCIIEPH-
MEHTaJIbHBIMU KUBOTHBIMU. PaboTa omodpe-
Ha JIDK ®I'BHY «115M» (potokon Ne2/22
or 06.04.2022). M3Bnexkanu cepaie Kpulc
BMECTE€ C OKOJIOCEpICUHOH 00IacThio, CO-
JiepKarieil  GpparMeHThl  MarucTpabHBIX
KpPOBEHOCHBIX cocymoB u DXKT, martepman
(uKcHpoBaIM B PACTBOPE IUHK-3TAHOI-
(opmanpaeruia, 00e3BOKHUBAIN B CIIUPTax
BO3pACTAIOIICH KOHIEHTPAIMN ¥ KCUIIOJIE U
3amuBaM B mnapaguH. Ha mnapaduHOBBIX
cpe3ax TOJIUMHONW 5 MKM OCYLIECTBISUIN
nmmyHorucroxumuueckue (MI'X) peaxrum.
Jlst BeisiBnenust 6enka II'TI 9.5 B xonuHep-
THYECKUX ITPOBOJHHMKAX HCIOJIB30BAIH I10-
JIMKJIOHAJIbHbIC KPOJIUYIbU aHTHUTENA
(«Spring Bioscience», CILIA); s BbIsABIC-
Hust cuHantoduinHa (CP) — HONMMKIOHATb-
Hele kponmubk aHTuTena («KMONOSANY,
Hunepnannpr); Uit THPO3MHTUAPOKCHIIA3BI
(TT') — nonukIOHANbHBIE KPOJIMYBH AHTH-
Tena B pa3BeneHun («Abcamy, BennkoOpu-
TaHus). B KadecTBe BTOPUYHBIX PEarcHTOB
WCTIONB30BaJIM PEaKTUBEI U3 Habopa «Reveal
Polyvalent HRP/ DAB Detection System
kit» («SpringBioscience», CIIA). Yacts
CpPE30B OKpAIIUBAJIH TOJYUINHOBBIM CHHHM,
a3yp-203MHOM M aHWJIMHOBBIM CHHUM. AHa-
JM3 THUCTOJOIMYECKUX MpernaparoB Ocy-
IIECTBIISUIM C IOMOIIBI0 MUKpOcKoma «Leica
DM 750» («Leica», ['epmanus) u nudpoBoii
kamepsl «Leica ICC 50» («Leica», ['epma-
HUS).
PE3YJIbTATBI / RESULTS
['ucTonornueckuit aHaiu3 Mpenaparos,
OKPAIICHHBIX TOJTYHIMHOBBIM CHHHM, IOKa-
3an, gyto DXKT mpexncraBiser coboil xupo-
BOTO JIENO, IOCTPOEHHOE U3 J0JEK, COCTOSI-
muX U3 OypbIX W OCNBIX aJUIOLUTOB (pHC.
1). Mpbl BBAETSEM CIEAyIOIIME TpPU THUIA
Joiek. J{onbKH, B KOTOPBIX HpeodiasaroT
KOJIBIICBU/IHBIC aJTUMOLUTHI, COOTBETCTBYIOT
Oeoit KUpoBOM TKaHU. J[OJBKH, COCTOSIIIHE
U3 KIJIETOK, CXOJHBIX C SMUTEINAIbHBIMH,
COOTBETCTBYIOT Oypo# >XKupoBOW TKaHH. B
HEKOTOPBIX JI0JIbKAaX MOTYT IPHUCYTCTBOBATh
KaK Te, TaK M JPyrHe KJICTOUHBIC DJICMEHTHL.
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Takue JONbKKM MpPEACTaBICHBl CMEIIaHHON
JKUPOBOH TKaHbIO (puc.1, 2).

Bypast sxupoBasi TKaHb IpECTaBIICHA
CHENNATM3UPOBAaHHBIMHU KJIETKaMU — OYpbI-
MH QJUIOIWUTAMH OKpPYTJIOW WM TIOJIUTO-
HaJIBHOM ()OPMBI C HEHTPAIBHO PACIIONIO-
JKEHHBIM SIJIJPOM M XOPOIIO BBIPAKEHHOM,
3aM0JIHCHHON MHOTOYMCICHHBIMU OpraHen-
JaMu U c(hepUIECKIMHU BaKyOJIIPHBIMU IIy-
3bIPbKAMH LIUTOIUIA3MOM. AIUNOLUTEL Oe-
JIOM KUpOBOM TKaHU XapaKTEPU3YHOTCS
KOJIbIIe0Opa3Hoil GopMoOil W WMEIOT KpyT-
Hble pa3Mepsl Tena (50-75mkm). Lluromnas-
Ma HX 3aIloJIHEHA OHOM OOJBIION JIMIIHI-
HOM BaKyoOJIbI0, COCTOSILEH U3 HEWTPaIbHBIX

JKUPOB —TpHUIIULEPHUA0B. CHIBHO YIUIOLICH-
HBIE sI/[pa MX CABHHYTHI Ha camylo repude-
pHIO TEepUKAapUOHA U OKPYKEHbI JIMIIb y3-
KAM 000JKOM LHUTOMIa3Mbl. [lo Hammm
HaOIMIOIeHNsIM Oemasi )KUpOoBasi TKaHb Y II0-
JIOBO3PEINBIX JKUBOTHBIX Mpeo0iamaeT Ham
Oypoii. Hepeaxo BcTpewaroTcst JOJNBKH, CO-
cTosiiue u3 OypbIX M OENbIX aJUIOIHUTOB
(cMmeranHas )xupoBas TKaup) (puc. 1, 2).

B uccnenyemom marepuaie CTaperommx
1 cTapbixX )KUBOTHEIX B D)KT BBISBICHBI Ma-
TOJIOTMYECKUE W3MEHEHHSI CO CTOPOHBI
HEPBHEIX CTpYKTyp. [loka3aHo, 4To Hapsmxy
C IUCTPOUUSCKUMH W TATOJOTHYCCKIMUA
W3MCHCHHUSMH AJIATONUTOB U HEPBHBIX all-

Puc. 1 — Obwuii 6uo odonex D)KT kpovico
6 eospacme 18 wmecayes (Tonyuounogulii
cunuti, x100): 1 — cmewannas scuposas
mkanv;, 2 oypas  ocuposas MKaAHb,
3 — benas scuposas, mKam.
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Puc. 3 — Bocnanumenvhvie ungpurompa-
mot ¢ IXKT cmapoil kpvicer (A3yp-303uH,

x 400): 1 —ghubpos; 2 — myunvie Kiemxu.
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Pucynox - 2. @paemenm s3nuxapoudiv-
HOU JICUPOGOT MKAHU KPBICH, HA KOMOPOM
BUOHBL  YUACKU, OMpadcaujie npoyecc
mpancyumoouppepenyuposrku bypuix
adunoyumos 6 6envie  (Toryuounoswiii
cunuti, x400): 1 — 6ypas dxcupoeas mraus,
2 — benas Jcupoeas mKkaHy.

. o e im

Pucynox — 4. Bzaumoommuowenus myuy-
HbIX KIemoK ¢ aounoyumamu Oenou Hcupo-
soti mxanu (Tomyuounossiti cunui, x1000):
1 — 6enas orcuposas mrausb, 2 — myuuvie
KIemKU.
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napaToB B Jojibkax D)KT cTapbIX AKHBOTHBIX
BCTPEYAIOTCS MH(MWIBTPATHI, COCTOAIINE W3
MOHOHYKJICAPHBIX JIEHKOIUTOB M TY4YHBIX
knerok (TK) u npusHaku ¢pubpo3sa (puc. 3).
Ckomnenust TK wacro pacmonararorcst B
MHTEPCTHINAIBHON TKaHH MEXIY JOJIbKa-
MH, BOJIM3K KPOBEHOCHBIX COCYIOB, a TaKkKe
HEINOCPEACTBEHHO MEXIy aJAUINOLUTaMU

Oernoif xupoBoit Tkauu (puc. 4). Uto kacaeT-
cs1 Oypoil KHUPOBOH TKaHU, B CAMHUX JOJbKAX
TK He BcTpewaroTcs, JHIIb WHOTAA IIPHIIe-
kat kK HuM (puc. 5). BeipaxkenHocts (Guodpo-
3a B D)KT cTapbIX KUBOTHBIX TaKKe pasiii-
gaeTcsi B pasHbIX ee dacTsaX. C MOMOIIbIO
THCTOXMMHYECKONH OKpackd aHHINHOBBIM

Puc. 5 — Bzaumoomnowienus myuHvix
KIEMOK ¢ adunoyumamu 0Oypou dicuposol
mkanu  (Tomyuounoswvii  cunuil, x1000):
1 — b6ypas ocuposas mranv, 2 — myuHas
KIemKa.

Pucynox 7. ®@ubpos e 6enou snukap-
OUATLHOTL AHCUPOBOTL MKANHU KPBICHL NPU CId-
penuu  (Anununosviti  cunutl, x  400):
1 - benaa scuposas mkauv, 2 — KpoBeHOC-
Hble cocyObl.
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CHHHMM Ha KOJIJIareH II0Ka3aHo, Y4TO B IEpH-
BacCKyJISIPHBIX O0JACTAX M HMHTEPCTULHAIIB-
HOHM TKaHH, JIOKAJIU3YIOLIEHCS MEXKIY N0JIb-
kamu OXT, ¢ubpo3 Haumbosnee BbIpakeH
(puc. 6, 7). Cnemyetr OTMETHTH, 9YTO B 00Ja-
cti Oypoll M CMENIaHHOHM >KMPOBOHM TKaHU
KOJUTareHa BCTPEYaeTcsl MEHbIIE, YeM B 00-
nactu Oemnoit XKT. OrmedyeHo, 4To Kpome
Ty4HbIX KJIeTOK B D)KT crapbIx KpbIC yBenu-
YMBAETCSI  KOJIMYECTBO  MOHOLUTApHO-
MakpogarajibHBIX 3JIEMEHTOB H IL1a3Mo0Iia-
croB. [IpucyrcTBre B MHOUMIbTpaTax ILUIa3-
MOOJIaCTOB CBHAETENBCTBYET O XpOHHUUE-

CKOM ITPOIIECCE BOCITAJICHUA.

P L TaeN

Pucynox - 6. @ubpos 6 snuxapouaibHo
HCUPOBOU  MKAHU  KPBICHL NpU  CIMAapeHu
(Anununosvui cunut, x100): 1 — 6ypas scu-
posas mxamb;, 2 — 6enas Jcupoeas MmraHv,
3 — KposeHocHble cOCyObi.

Pucynok - 8. Hepenvie annapamvl 6 snu-
KapOuanvHoOUl ACUPOBOU MKAHU CMAPBIX KPbIC
(HUmmynocucmoxumuyeckas peakyus Ha 010K

arr 9.5, monyuouwnossii  cunuil, x400):
1 — 6ypvie aounoyumel; 2 — myuHas Kiemxa,
3 — Hepaubie cmeoauxu; 4 — apmepus.
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2XKT kpbIc XOpOIIO BaCKYJSIPU3UPOBA-
Ha. C COCYIOHCTBIM PYCJIOM CBS3aHBI HEPB-
Hble CTPYKTYphl. B OXKT oHHM pa3mmdHB 1O
CBOCH OMOXMMHYECKOH IMpHpoJe: BCTpeya-
I0TCSI ITapaCUMITaTHIECKHE HEPBHBIE CTBOJIH-
KM, TIy9KH, HEPBHBIE CIUICTEHUS U3 CMEIIaH-
HBIX CUMIIaTHYECKHUX ¥ ITapacHMIIaTHIECKUX
HEPBHBIX BOJIOKOH (pHC. §).

C nomorsto npumenerns UI'X-peakuuu
na Oemox III'TI 9.5 MOXHO BHOETH, UYTO
(parMeHTsl apTepuil OKPYKEHbI TIEPUBACKY-
JISIPHOM CEThIO U3 TOHKUX BAPUKO3HBIX aKCO-
HOB, TaK HAa3bIBAEMBIX CHHAIICOB THIA €n
passant. ToHualmMe pPEMAKOBCKHE TIKH
AKCOHOB JTOW CETH HaOJIONAIOTCS TaKKe
BOJIM3M aMNONKUTOB B Oypoil M cMemaHHON
OXT. Dbonee BbIpakeHHas HWHHEPBALUA
xapaktepHa i 0ypoit DXKT (puc. 9).

W3BecTHO, YTO HEPBHBIE M HMMYyHHBIE
peryssiTopHble  (haKTOphl WIPAIOT  peIIaro-
IIyIO POJIb B Pa3BUTHUH BOCTIAJICHHS B TKAHIX
1 opraHax >XMBOTHBIX [4]. B mpenbiaymmx
paboTax HaMH OTMEYAJIOCh, YTO B OHTOT'€HE-
3¢ KpbIC HaOmrojaercst oOIee CHUKEHHE
WHHEPBAIMH, OCOOCHHO 3TO KacaeTrcsl CHUM-
MaTHYECKUX HEpBHBIX cTpykTyp [10]. Ha
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Puc. 9 — Hepsnuvle annapamei 6 obracmu
Oypoll  IMUKAPOUATILHOU  JHCUPOBOU  MKAHU
cmapuix  kpvic  (Mmmynozucmoxumudeckas
peaxyus na 6enok III'TT 9.5; moryuounoswlii
cunutl, x400): cmpenku — mepmuHanbHLLE
8apuKosHvle akcouvl, 1 — Oypvle aounoyu-
mul,; 2 — HEPBHbILL CIBOJIUK.

BbIBO/JbI / CONCLUSION

B Hacrosimeil paboTe, BBIOJIHEHHOH ¢
MIPUMEHEHHEM THUCTOJIOTHYECKUX U UMMYHO-
THCTOXUMHUYECKUX METOJOB HCCIICAOBAHHUS,
B DXKT xpeic Bucrap npu crapennn oOHapy-
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cpesax Oypoit u Oemoit DXKT BumHb (par-
MEHTHl TEPMHUHAJIBHOTO HEPBHOTO CIUIETe-
HUS, KOTOpPOE JIOKATW30BAaHO B OCHOBHOM
BOKPYT CTEHOK cocynoB. CpaBHHUTENbHBINA
ananu3 UI'X-peakumm na IITTT 9.5 u TI
MOJTBEPIIUI, YTO y CTApBIX KPBIC Mpeodiia-
JIaeT IMapacUMIaTUYeCKOe 3BEHO ABTOHOM-
HOW HEpBHOHN cHCTEMBl HajJ CHMIATHYe-
ckuM. [ImoTHOCTH KaTeXoJaMHUHEPTHYECKUX
TI'+ TepMHHAIBHBIX CTPYKTYP MEHbILE, YEM
III'IT 9.5+ (puc. 10).

OOHapy)XKeHHBIE KAPTHHBI JETCHEPALNU
CUMIIATHYECKAX W  MapacHMITaTHYECKUX
HEPBHBIX allllapaToB B CMEIIAHHBIX JOJIbKaX
OXT, muctpoduueckue M3MEHEHUs OEbIX
aJWMIIOLIUTOB, a TaKXKe Haluyue B OTUX
y4acTKax TYYHBIX KIETOK U JIMMQOHIHO-
MOHOILMTAPHBIX HMHQWIBTPATOB  SIBIISIOTCS
MOKa3aTeIsIMH Pa3BUTH HEHPOTEHHOTO BOC-
TAJICHUS] B KUPOBOM TKaHW CEepAla CTaphIX
Kpbic. [lomydeHHBIN (akT AOMONHSET TaH-
HBIC HAIIETO MPEIBIAYIIEr0 HCCICIOBAHUS,
B KOTOPOM OIIMCAaHbl KapTUHBI HEMPOTeHHO-
TO BOCTIAJICHHsI B 00JIaCTH MUOKap/a cep/ia
KphIC Tpu ctapenud [10].

Ll

Puc. 10 — Dpaemenmayusn cumnamuueckux
HEPEHLIX MmepMuHanell U Haiudue 60CHAU-
menvHoIX un@uiempamos ¢ KT cmapoix
Kpvic (MmmyHo2uCmOXUMUYeCKAs peaKyus
Ha MUPO3UHSUOPOKCUNLA3Y, OOKPACKA MOTYU-
Oounosvim  cunum, x400): cmpenxu — "
mepmunanu, 1 — ouaeu T- u B-numgpoyumos.

JKEHBI OYaroBble BOCIAIUTENBHBIC MHIb-
TpaThl, CBSI3aHHBIC C HEPBHBIMH CTPYKTypa-
MU, CEJIEKTHBHO BBISBIISIOIIUMUCS C MOMO-
b0 HEMPOUMMYHOTUCTOXUMHUYECKUX Map-
KEpOB. YCTAHOBJICHbI TECHbIC B3aMMOOTHO-
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IICHUSI aKCOHOB TEPMHUHAIBHOM HEPBHOMU
CeTH C KPOBEHOCHBIMHU COCYJIaMH, aMIIOLH-
TaMH, KJIETKaMH BOCHAJIUTENIbHBIX HH(WIb-
TparoB (MUM(pONNUTAMH, MOHOIUTAMH, TydY-
HBIMH KJIETKaMH). BeisiBieHHBIE MOP(OIOTH-
YecKHe MPU3HAKA WHBOIOTUBHBIX U JEreHe-
PaTUBHBIX M3MEHEHUH HEPBHBIX CTPYKTYD, a
TaK)ke HAJIMYUE MMMYHHO-BOCIIAUTEIBHBIX
KJIETOYHBIX M TKaHEBBIX PEaKIMH, YKIabl-
BAaIOTCS B ONMCAHUSI HEHPOTEHHOTO BOCHalle-
Hus. Takum oOpa3oM, TIipu CTapeHHuHn y 1abo-
patopubx kuBOoTHRIX B DXKT HabmomaroTcs
TIPOSIBJICHUSI HEHPOTEHHOTO  BOCIIAJICHMUSL.
BrIsiBNIeHHBIC N3MEHEHHUsI MOTYT OBITH TpH-
YMHOW XPOHMYECKOTO HapylIeHHs MeTado-
JIM3Ma M MPOTPECCHU IMATOJIOTHYECKUX IIPO-
LIECCOB B TKaHSIX MarucCTPaJbHBIX COCYJIOB
A0pPTAJbHO-IIYIbMOHATIBHOI 00NacTH cepa-
Ia.

MORPHOLOGICAL SIGNS OF
NEUROGENIC INFLAMMATION IN
RAT EPICARDIAL ADIPOSE TISSUE
DURING AGING

Chumasov E.L'”— Doctor of Biology,
Professor of the Department of Biology,
Ecology, Histology, Petrova E.S.” - Senior
researcher of the Department of General and
Private Morphology, Korzhevsky D.E.” —
Head. department of general and private
morPhology

St. Petersburg State University of Vet-
erinary Medicine

? Institute of Experimental Medicine

*ualct@mail.ru

ABSTRACT

The aim of this work is to study the neu-
roinflammatory process in the epicardial
adipose tissue (EAT) of the aortic-
pulmonary region of the rat heart during
aging. The work was performed on Wistar
rats aged 18-23 months (n=18). The adipose
tissue of the pericardial region of rats was
the object of study. Neuroimmunohisto-
chemical markers (9.5 protein, tyrosine hy-
droxylase, synaptophysin) were used to
study EAT innervation. The method of stain-
ing with toluidine blue and azure-eosin was
used to study inflammation processes. Using
histological and immunohistochemical meth-
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ods, involutive and neurodegenerative
changes in parasympathetic and sympathetic
postganglionic nerve fibers were revealed in
the white and brown adipose tissue of the
heart of old rats (18-23 months old). A num-
ber of pathological changes were revealed in
EAT: fibrosis, dystrophic changes and lysis
of white adipocytes, disintegration of vari-
cose axons of the terminal nerve plexus, as
well as the formation of focal monocytic-
lymphoid infiltrates. It has been shown that
the axons of the terminal nervous network
are in close relationship with immune and
inflammatory cells (lymphocytes, plas-
mablasts, monocyte-macrophage elements,
mast cells). The noted morphological fea-
tures indicate a neurogenic type of immune
inflammation in the EAT of the heart. The
identified changes may be the cause of
chronic disorders of lipid metabolism during
aging, leading to the development of patho-
logical processes in the tissues of the main
vessels of the aortic-pulmonary region of the
heart, and also serve as prognostic indicators
for clinical practice.
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PED®EPAT

A(pUKaHCKHUI KJIApPUEBBI COM SIBISIETCS AK30THYE-
CKOM pBIOOI, MOITOMY Pa3BEJCHHUE €r0 B YCIIOBHSIX
HAIero KJIMMaTa OCYILIECTBISETCS B YCTAaHOBKaxX
3aMKHYTOTO BOJOCHAaOKeHus. MmukpoOuora, KOTO-
past HaXOIWTCS, B JKEIYIOYHO-KHIICYHOM TPAKTE
COCTOMT M3 pPA3IHYHBIX OAKTEpUH W Cpeau HHUX
HauOoJIbIIee PACIPOCTPAHEHHE UMEIOT YHTEPOKOKKH, JIAKTOOAKTepHH, Onpu1o0aKTepuu u ap.
OHM BBITIOJIHSIOT TEJBIA psif QYHKIMN, TAaKMX KaK y4acTHe B MUIEBAPCHUH, CHHTE3 BUTAMH-
HOB, NIPEJOTBPAICHUE PA3MHOKEHHUS TATOTCHHBIX MUKPOOPraHU3MOB | T. 1. Llenp Hatei pa-
0OTBI — N3YUYNTH BIUSIHAE OMOJIOTMUECKH aKTHBHBIX JO0ABOK Ha CTENCHb PAa3BUTHS M MHKPO-
CTPYKTYPY HEKOTOPBIX OPraHOB IHIIEBAPUTEIBHOIO KaHaja (IHIIEBOJ U JKEITYI0K) MaJbKOB
Clarias gariepinus. Marepuasaom Juis UCCIIEOBAHUS SIBISUINCH MaIbKA MpamMopHoro coma 30-u
n 60-7HEBHOTO BO3pacTa, KOTOPHIX M0 MPUHIUITY Map-aHaJIOTOB Pa3/CIUIN HA TPH OIBITHBIC
rpymmsl. B TedeHune Mecsna, mocie BBIKJIEBA MPOBOAMIN BCKapMIMBAaHHE KOPMOM C j100aBiie-
HHUEM CyXoH Jmodnim3npoBanHOl KynbTypbl komriekca Lactobacillus delbrueckii ssp. bulgar-
icus ¢ Bifidobacterium lactis, a Taxke nmpobuoruka ¢ Enterococcus faeccium. [To oxoHuanuio
9KCIEPUMEHTa OBUTH IPOBE/ICHBI THCTOJIOTHYECKNE UCCIIE0BAHNSI OPTaHOB MHUIIEBAPUTEILHO-
ro KaHaja M0 YCOBEpIICHCTBOBAHHON HaMM METOJUKe. Pe3ysibTaThl HCTOIOTMYECKUX HCCIIe-
JIOBAaHMH IOKa3aJH, YTO Ha (OHE MPUMEHEHHMs] Pa3InYHBIX 10 COCTAaBY MPOOMOTHYECKUX KOP-
MOBBIX J00aBOK HaOJIOAIOTCS M3MEHEHHS CTPOCHUSI CTEHKH IMUILEBOA U KETyAKa MOJOMBIT-
HBIX MaJbKOB. B snmTennanbHON IIIACTHHKE CTEHKM NMUINEBOAA HA (DOHE MPUMEHEHHS KOM-
IUIEKCa JTAKTO- U OM(uI006aKkTepuii BU3yanbHO BO3PACTAET KOJIMYECTBO CIU3UCTBIX U XJIOPHI-
HBIX KJIeTOK. CTEIIeHb pa3BUTHS JKEITyIOYHBIX JKeje3 rmocie 1obasieHust B kopm Enterococcus
faecium Gosiee BbIpaskeHa K 30-AHEBHOMY BO3pACTy, a Y 2-X MECSYHBIX MAJIBKOB MX KOJIHMYE-
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CTBO BU3YyaJbHO O0JblIe Y pbIO Ha (hOHE TPUMEHEHHUS] KOMIUIEKCA JIAKTO- ¥ OuduIo0akTepuii.
W3yueHne MUKpPOCTPYKTYpBl OPraHOB JIOKA3bIBA€T, YTO HCIOJIb30BAHUE JAaHHBIX OMOJIOTHYE-
CKHUX JOOABOK ITOJIOKUTENIFHO BIMSAET HAa POCT M Pa3BUTHE OPTaHOB IHIIEBAPUTEILHOTO TPaKTa

a(pUKAHCKOT0 KJIAPHEBOTO COMA.

BBEJEHHUE/ INTRODUCTION

Pa3BuTHE aKBaKyJIbTYpPbI U PEIOOIOBCTBA
AKTHBHO ITOJ/IEP)KUBACTCSI HA TOCYAAPCTBEH-
HOM YypoBHe coriacHo [locraHoBieHHIO
[IpaBurensctBa ot 26 wutoHs 2021 ropa
Nel023. JlaHHBIN JOKYMEHT BXOAUT B COCTAB
rOCyAAapCTBEHHOM IporpaMmbl «Pa3Burue
PBHIOOXO03SIICTBEHHOT'O KOMILIEKCa», KOTOpast
yrBepxaeHa [IpasurensctBom B 2014 romy
[1].

Hac 3amnTepecoBan adpukaHCKuil Kia-
puesstit com (Clarias gariepinus), OCHOBHOE
MIPEUMYILECTBO KOTOPOTO SIBJISIETCS BHICOKHE
TEMIIbI IIPUPOCTA U BO3MOXKHOCTD €ro pa3Be-
JICHUSI B YCTaHOBKaX 3aMKHYTOTO BOJOCHA0-
xenus (Y3B) [2, 3].

Msico a(pHKaHCKOTO KIapHeBOTO coMa
SIBIISIETCS] HICTOYHUKOM TIOJTyYeHHS )KHUBOTHO-
ro OeJKa ¥ He3aMEHUMBIX aMUHOKHUCIIOT [4].

C KaXIbpIM TOJIOM BO3PacTaeT HMHTEpec
MPEANPUATHIA K pa3Be/ICHUIO KJIapHeBOrO
CcOMa, a y Hay4HBIX COTPYJHHUKOB — K H3yue-
HUIO MaKpo- U MHUKPOCTPYKTYpPbI OpPraHOB
JTAHHBIX 00BEKTOB aKBaKyJIBTYPHI [5, 6].

OnHUM W3 BaKHBIX HANpaBICHUI B HC-
CIICZIOBAHUSX SIBISICTCSA M3ydeHUE MOPQOIIOo-
TMA BHYTPEHHHMX OpraHOB a()pUKaHCKOTO
KJIapeBOro coMa Ha (OHE MpPUMEHEHHs
Ononornyeckux J00aBOK JUIsl TTOBBIIICHUS
MIpUpOCTa Macchl [7].

Mukpoopraiusmsl, KOTOpPbIE COAEpXKAT-
Csl B Pa3NMYHBIX NMPOOMOTHUYECKUX Ipernapa-
Tax, MOTYT YJydllaTh NHUIIEBapeHUE, CIO-
cOOCTBYsI POCTy HOPMAaJBHOW MHKPO(IOpHI
KETYZOYHO-KHIIEYHOTO TpPakTa, a TakKxke
CTHMYJIMPOBaTh 0OMEH BerecTs [8, 9].

B cBsa3u ¢ 3TUM BCKapMIIMBAHHE KOM-
IUIeKCa Pa3InYHbIX OHOJIOTMYSCKHUX T00aBOK
SIBIISICTCS] TIEPCIIEKTUBHBIM JIJIs1 00eCcTieUeHHS
MOJTHOIIEHHOTO  (DOPMHUPOBAHUS  OPraHOB
MUIIEBAPUTEILHON CUCTEMBI B pAaHHHE MEPU-
o161 oHTOreHe3a [10].

Lenp Hamed paOOTHI SIBISCTCS H3YYHTh
CTENEeHb Pa3BUTHUSI U MUKPOCTPYKTYpPY opra-
HOB TIHUINEBAPUTENILHON CHCTEMBI MallbKOB
Clarias gariepinus 1o BIUSHUACM OHOJIOTH-
YEeCKUX T00aBOK.

MATEPUAJIBI W METOJbI /
MATERIALS AND METHOD
OKcHepruMeHTaIbHbIE HCCIIEJOBAHUS

OpUH TIpOBeAeHBI Ha Kadeape OHOIOTHH,
9KOJIOTHU W THUCTOJOTHH B HAYYHOH SKOJIO-
THYECKOM M THUCTOJIOrMYecKod JiabopaTtopu-
ax ®I'bOY BO «Cankr-IlerepOyprekuii
TOCY/IapCTBEHHBIH YHUBEPCUTET BETEPHHAP-
HOW MeaULUHBD. OObEKTaMH HCCIeIOBAHUS
SBISUTHCH MaJIbKA a)pUKAHCKOTO KJIAPHEBO-
ro coma. B xoze uccnenoBanus ObuIH CHOp-
MHUPOBAHBI TPH OIBITHBIE TPYIIIBL, TIPEJICTAB-
JICHHBIC B TaOJIHIIE.

JInopunuznpoBaHHbIE KYJIBTYPhl MHK-
POOPraHu3MOB J00ABISIIMCH B 03¢ 2 Ipam-
Ma Ha 100 r KOpMa ¥ CKapMIIMBAJIU C MEPBO-
ro JHA TOCTe Mepexoia Ha BHEIIHEee MUTa-
HHUE B TCUEHHE OJHOTO Mecsma. [Ipu o6e3Bo-
JKUBaHUW JIMYMHOK U MaJbKOB IPUMCHSIIACH
YCOBEpIICHCTBOBAHHAS HAaMH  METOJIHKa,
KOTOPYIO MBI a/IallTHPOBAIIM K HCCIIETyeMO-
My MaTepHuany C NPUMEHEHHEM H30IpPOIH-
JIOBOTO CIHMPTa BO3pACTAIOLIEH KOHIEHTpa-
mun: 60%, 70%, 80% u 90%. 13 Garapeun
COUPTOB  OBUI  HCKIIIOYCH  aOCOJIFOTHBIN

Taéauna

Paunon KOPMJICHUA MAJbKOB OINIBITHBIX I'PYIIII

OmnbITHBIE TPYTI- Kopm [TpoGuoTrku CocraB mpobuoTnka
TIbI
I Kopm «Com poct 3axBacka Nel Enterococcus faecium
39/11 xommanuu Lactobacillus delbrueckii ssp.
II AKBaTOpHs» 3akxBacka No2 bulgaricus,

Bifidobacterium lactis

III (xoHTpOITB)
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cnupT. JIaHHBIA TPOTOKOJ MPOBOJIKH MO3BO-
JII€T OCYIIECTBUThH TMOCTENICHHYIO JETHApa-
Taruio o0pasma, COXpaHUTb THCTOCTPYKTY-
pBI TKaHEW M OpraHoB, HE MOJBEpras HuX
TpaBMAaTHU3AIUH U MIPEIYTIPESIUTH ITePECyIIH-
BaHUE MMPoo.

[Ipocmotp u poTorpadupoBanue TrucTo-
JIOTUYECKUX TMPenapaToB OCYLIECTBISIOCH
Npyu TMOMOIIM MHUKpockona Mukmen-5 c¢
UQpPOBOH KaMepoil [JIsl BU3yaIH3aliH.

PE3YJIbTATBI/ RESULTS

PesynpraThl HamMX HCCIEIOBAHUN TH-
CTOJIOTMYECKUX IMPernapaToB MUIIEBOJA IO-
Ka3any, 4to Ha 30-if neHb UcclIenoBaHUA Y
MaJIbKOB OTBITHBIX TPYIII COXPAHEHO YETKOE
CTpoeHHe BceX 000JI0YEK, CTPYKTYpPbI opra-
Ha XOpOIIIO BU3yaIm3upyroTes (puc.l).

DnuTenyvanbHas IJIaCTUHKA CIH3UCTOMH
000JI0YKH THIIEBOA MPEACTABICHA MHOTO-
CIIOMHBIM IIJIOCKUM DIIMTEINEM C OOJBIIUM
KOJIMYECTBOM MYKOIIMTOB, KOTOpBIE CEKpe-
TUpYIOT ciau3b. [loacnusucras ocHoBa oOpa-
30BaHa PHIXJION BOJOKHHCTON COEAMHUTEIh-
HOM TKaHBIO C Pa3BUTOM CEThIO MYYKOB KOJ-
JIAaT€HOBBLIX BOJIOKOH. MEIIIeyHass 000I09Ka
COCTOUT M3 IONEPEYHOIIONIOCATON MBbIIlIEY-
HOM TKaHU C XOpOIIO BBIPAXKEHHOW HCUep-

yeHHOCThI0. Ilo cTpoeHMIO mpencTaBieHa
BHYTPEHHUM IIPOJOIBHBIM CIIOEM M HapykK-
HBIM OUPKYJSIPHBIM cioeM. Hapyxras o6o-
JIOYKa THIIEBOJA B MOJIOCTSAX MPEICTaBlIeHA
PBIXJION BOJIOKHUCTON COEAMHUTEIBHON TKa-
HBIO, IOKPBITON ME30TEIHEM.

Ha BTOpoM Mecsie mocie BBIKIEBA, y
MIPEJCTaBUTENIEH BTOPOH OIBITHOW TPYMIIBI
Ha (hOHE NMPHUMEHEHHs KOMIUIEKCA JIAKTO- U
oudumobakTepuii OTMEyaeTcsl yBelIUYCHHE
KOJIMYEeCTBA XJIOPUIHBIX KIETOK, IO CpaBHE-
HUIO C IIEPBOW OIBITHOM IPyNIIOH U KOHTPO-
neM (puc 2).

DTO KpyHHBIE KICTKH C OKCH(MWIBHON
IUTOIIA3MOW W HEHTPAIBLHO PACIOJI0KEH-
HBIM 0a30()MIIBPHO OKPAIICHHBIM SIIPOM (pHC.
3).

BusyanbHO MX mapamerpbl KOJIeOIoTes
B mpenenax 20-25 mxM. OHH OTBEYarOT 3a
OCMOPETYIIALHIO.

IIpu mccnenoBaHWM KapAHATBHOTO OT-
JleNia JKemyaKa, OBII0 yCTaHOBIICHO, YTO B
HEM BBIICJISIIOT CIM3HUCTYIO 000JIOUKY, MPEea-
CTaBJICHHYIO OJIHOCIIOWHBIM  OJIHOPSTHBIM
MPU3MATHYECKUM JKEJIE3UCTHIM 3IUTETHEM

(puc. 4).

. o
A };& )

Puc. 1 — Cmenxa nuweooa manvkos I u Il onvimmusix epynn knapuesozo coma Ha 30— Oenb. 1 —
MHO2OCHOUNBLL NIOCKULL Snumenuti;, 2 —causucmole Kiemxu, 3 — pbiXids G0JOKHUCMAS COCOUHU-

meJjlbHas  NMKAHb, 4 ny4ku

KOJl1d2eHOo8blX

B0JIOKOH, 5 MbliedHaA 060]10'-”(‘(1,

6 - npocsem nuwesooa. Okpacka: eemamoxcununom [Jocunaa u 1,0% cnupmoguim 203UHOM.

Veenuuenue: A - x100, b - x400.
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1 — mHOCOCTIOUHDBIL NAOCKUL dnumenutl, 2 —CIu3ucmole KiemKu, 3 — X10puoHvle Kiemku, 4 —
A0pa XIOPUOHBIX KIeMOK; 5 — PbIXIds GOJOKHUCIAS COCOUHUMENbHASL MKAHb, 6 —MbIUEUHAS.

obonouka. Okpacka: eemamoxcununom  [owcunia u  1,0%  cnupmogvim — 303UHOM.
Veenuuenue: A - x100, b - x400.

Puc. 3. Knemxu snumenusi ciuzucmou nuuje-
600d. 1 — MHO20CHOUHBIL NAOCKUL INUMETULL,
2 —cauzucmeie Kiemku, 3 — X10puoHble KiemKi,
| 4 — yumonnazma Xn0puonvIx Kiemox, 5 — s0pa
v XJIOPUOHBIX KIIemOK;, 6 — pbiXids 80J0KHUCMAL
coedunumenvras mkansb. OKpacka: eemamoxcu-
aunom [Jorcunna u 1,0% cnupmosvim 303uHoOM.

Puc. 4. Kapouanvuviii omoen scenyoka kiapuesoco coma manwvkog I u Il onvimuwix epynn
Ha 30—ii 0env nocie sviknesa. Cmpenxamu obo3nauenvl: 1 — snumenuanrvuas niacmunka, 2 —
PBIXIASL BOLOKHUCASL COCOUHUMENbHAS MKAHL, 3 —KIemKu (ubpobracmuuecko2o psoa; 4 —

JKcenesvl CmeHKu Jicenyoka, 5 - mvluieynas obonouka. Okpacka: 2emamokcunruHom Jicuiia u
1,0% cnupmogovim 303unom. Yeeruuenue: A, b - x400.
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B nmoncnusuctoii ocHOBe, 00pa3oBaHHON
PBIXJION BOJOKHMCTON COEIMHUTENBHON TKa-
HBIO C TpeobiafaHueM KIeTok ¢udpobdia-
CTHYECKOTO psiia, HAXOIsITCsl TpyOuarbie
JKEJIe3bl, COCTOSAIINE U3 OJHOTO CIIOS JKelle-
3UCTBIX KJETOK. [IpM M3ydeHWHM CTEHKH >Ke-
JyJKa, B TIEPBBIA MeCSI] BU3YaJIbHO JKEIy-
JIOYHBIE KeJe3bl 0oJjiee pa3BUTHI Y MajbKOB
IIEPBOM OIBITHOM IPyIIBbl, MOJIYYarOUIUX C
kopMmoM Enterococcus faecium.

Ilo cpaBHEHHIO C KOHTPOJIEM M NEPBOU
ONBITHOM IpyNIoOi KO BTOPOMY MECSLY IKC-
nepumenTa y ManskoB Clarias gariepinus Ha
(oHE TPHMEHEHUs C KOPMOM KOMIIIEKca
JIaKTO- U Ondunodaxkrepuii BU3yaabHO OTMe-
4yaeTcsl yBEJIMYEHUE KOJIMYECTBA IKEIy04-
HBIX JKeJie3 M YTOJIIEHHE MBIIICYHON 060-
JIOUKH CTEHKH XKenyaka (puc. 5).

Ha rucromormueckux mpemnaparax oOT-
YETIIMBO TPOCMATPUBAIOTCS  KEITyJOYHBIE
SIMKH, B KOTOpBIE OTKPBIBAIOTCS ITPOTOKH
KETYZOUHBIX JKelle3, a TakKe MEXIY HUMHA
c(hopMUpOBaHHBIE TIOJIST JKEITYJIKA, KOTOPbIE
00pa30BaHbl BOJOKHHUCTON COCITUHHUTEIBHOMN
TKAHBIO.

BbIBO/Ibl/ CONCLUSION

PesynbTaThl HAlIMX HMCCIIEIOBAHUM TIO-
Ka3aJd, YTO MPH U3YyYCHUH MHUKPOCTPYKTY-
pBl TIHIIEBOJIA W JKENTyJKa MaJlbKOB adpu-
KaHCKOTO KJIapUEBOTO coMma HaOJromaeTcs
MOJIOXKUTEIbHASL TEHIACHIUST (pOPMUPOBAHHMS
OpPraHOB MHIIEBAPUTENHLHOTO KaHala, Kak
pu 100aBICHUHN B KOPM OMOJIOTHYECKH aK-
TUBHBIX JI00AaBOK, copepkaumx FEnterococ-
cus faecium, Tak ¥ KOMIUIEKCa JIAKTO- ¢ Ou-
¢bunodaxkTepusImMHu.

B osnurenuanbHON IUIACTUHKE CIIM3H-
CTOM 00O0JIOYKH IMHUILEBOAA OTMEUYAETCs YBe-
JIMYCHNE KOJIMYECTBA XJIOPHIHBIX, OTBEYAIO-
WX 3a BOJHO-COJIEBOM OanaHC, W CIU3H-
CTBIX KJICTOK.

B crenke xemyaka otuérinmBo mudde-
PEHIUPYIOTCS CKIAaJIKH, AMKU U nonst. Kier-
KM KEJIe3UCTOTO SMUTENHSI MPU3MATHUECKO
(OpMBI C KPYITHBIMH OBJIbHBIMHU sIAPAMU U
YETKO BBIPAKCHHBIMH TPAHUIAMH. Y Mallb-
KOB a()puKaHCKOrO cOMa TIO/ONBITHBIX
TPYIII IO CPAaBHEHHUIO ¢ KOHTPOJIBHOW TPyI-
IOW K JIByXMECSYHOMY BO3pacTy BU3YaIbHO
OTMEUAeTCs! yBEIMUYCHUE KOJIMUYECTBA HKEIy-
JIOYHBIX JK€Je3 M YTOJIEHHE MBbIIICYHOM
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000JI0YKH CTEHKH XelyaKa Ha (oHe mpume-
HEHHUSI C KOPMOM KOMILIEKCa JIaKTO- U Ouu-
Jo0aKTepuii, 9YTO CBUAETENBCTBYET 00 yCKO-
PeHHH y HHX HpOLecCOB (HOPMHUPOBAHUS
OpraHoOB MHUIIEBAPUTEIFHOTO KaHala.
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ABSTRACT

The African clary catfish is an exotic
fish, so its breeding in our climate is carried
out in closed water supply systems. The mi-
crobiota that is located in the gastrointestinal
tract consists of various bacteria, and among
them the most common are enterococci, lac-
tobacilli, bifidobacteria, etc. They perform a
number of functions, such as participation in
digestion, synthesis of vitamins, preventing
the proliferation of pathogenic microorgan-
isms, etc. d.

The purpose of our work is to study the
effect of dietary supplements on the degree
of development and microstructure of the
digestive canal organs of Clarias gariepinus
fry. The material for the study was marbled
catfish fry 30 and 60 days old, which were
divided into three experimental groups ac-
cording to the principle of analogue pairs.
For a month after hatching, they were fed
with food with the addition of a dry lyophi-
lized culture of the Lactobacillus delbrueckii
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ssp complex. bulgaricus with Bifidobacte-
rium lactis, as well as a probiotic with Enter-
ococcus faecium. At the end of the experi-
ment, histological studies of the digestive
canal organs were carried out using our im-
proved method.

The results of histological studies
showed that, against the background of the
use of probiotic feed additives of various
compositions, changes in the structure of the
wall of the esophagus and stomach of exper-
imental fry are observed. In the epithelial
plate of the esophageal wall, against the
background of the use of a complex of lacto-
and bifidobacteria, the number of mucous
and chloride cells visually increases. The
degree of development of gastric glands
after adding Enterococcus faecium to the
feed is more pronounced by 30 days of age,
and in 2-month-old fry their number is visu-
ally greater in fish using a complex of lacto-
and bifidobacteria. The study of the micro-
structure of organs proves that the use of
these biological additives has a positive ef-
fect on the growth and development of the
digestive tract organs of the African clariid
catfish.
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PED®EPAT

HOCTyHHeHHe 3arpA3HAIONINX BEHICCTB U OHMOreHOB pa3JIMYHbIMU  TTYTAMHA
(CTO‘{HBIMI/I BOJaMH, adPOTCHHBIM ITYTEM U 3arpA3HAIONIUM IMOBEPXHOCTHBIM CTO-
KOM) CKa3aJIOCh OTPHILIATEIBHO Ha BCEX 3BEHBSAX KPYTOBOPOTA BEIIECTB B BOJIOEME.
DTO YETKO MOKa3aJli Pe3yJIbTaThl KOMIUICKCHOTO MCCIIEAOBaHUS B BOJHOM CHCTe-
Me: 03. Miibmens - p.BoixoB — 03. Jlagoxckoe — p. HeBa n Hesckas ry6a, 4ro B
0COOEHHOCTH CKa3aJI0Ch Ha UXTUO(ayHE UCCIECAOBAHBIX BOJOEMOB, KaK BH3yajb-
HO, TaK M IpH naroMopdosoruueckom uccienoBannn. FOskHas akBaropust Jlagoskckoro ose-
pa, UMeeT BaKHOE PBHIOOXO3AWCTBEHHOE 3HAUeHHE. boiee MOJOBHHBI aKBAaTOPUU 3aHMMAET
JUTOpaJIbHAA 30Ha — MEIKOBOJHAS YacTh 03€pa, OrpaHu4YeHHas riryouHon 8,4 m. ['maposoru-
YEeCKHNEe 0COOEHHOCTH 3TOH aKBATOPHH B COUYETAHUH C MCTOYHUKAMM 3arpsi3HEHUsI, (POPMUPYIOT
BBICOKHMH YPOBEHb aHTPOMOI'€HHOTO BIIMSHHSA, YTO CKA3bIBACTCS HA COCTOSHHUM PBIO M MX BOC-
npon3BosicTBe. OTIIOB pHIO OBIT MPOBEACH Ha TPeX aKBATOPHUSIX FOXKHOM yacth Jlagokckoro
o3epa, B JINTOPAJIbHO 30He. J{is uccnenoBanms Opaiay Mo3r, ’Ka0phl, Ie4eHb, TOUKH, CEIe3eH-
Ky, TIOJIOBBIE JKeJe3bl. Bce IpoBOIMMBIE HCCIIE0BaHUS PHIO ITOKAa3al MacCOBBIC TTOPAKEHHS
TOKCHKO30M Ha OpraHu3MeHHoM ypoBHe. [larozoromopdonoruueckoe uccienoBaHue, IpoBe-
JCHHOC Ha KJICTOYHOM YPOBHEC, MOATBEPANIIO IMOJTYUCHHBIC PAHCC PE3YJIbTAaThl, BBIABUB I1aTO-
JIOTUYCCKUEC U3MCHCHUSA B PA3JIMYHBIX OpraHax. OTU U3MEHEHHS BBIpAXKAKOTCA B HAPYIICHUA
TEMOJMHAMUKH ¥ PA3IMYHBIX TUCTPOPHUIECKUX MPOIEccax, BKIOUAsi HEKPO3bl, UTO SBISETCS
pe3yIbTaTOM AJHUTEIBLHOTO BO3/CHCTBUS TOKCHKOJIOTMYECKUX BellecTB. Ha rucTomormueckux
npenaparax HaOJIIOAaJI0Ch W3MEHEHHE CTPYKTYPHBIX 3JIEMEHTOB KaOepHON TKaHU OT Jiere-
CTOYKOB /10 KanmuIsipoB. [IpoBeneHHbIe MCClieoBaHus TTOKa3allH, Hapsily ¢ paHee IPOBE/ICH-
HBIMH I1aTOJIOTOAHATOMHYECKUMH HCCIIEOBAHUSAMH, CBOIO 3(h()EKTHBHOCTh B OLIEHKE COCTOSI-
Hust ppI0. OHY K€ J1al0T BO3MOXKHOCTB OIICHUTh M Ka4eCTBO CPEAbl 00MTaHUs PbIO, M YPOBEHb
€€ 3arpsiI3HEHUsL.
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BBEJEHHUE / INTRODUCTION

Haumnas ¢ ceMuaecaTsIx TOZOB IIPO-
nutoro croyieTws, B OacceiiHe Jlamockoro
03epa CTaJld MHTEHCHBHO Pa3BUBATHCS TPO-
MBIIIJICHHOCTh U CEJILCKOE XO3SIHCTBO, YTO
yKe K Hadally BOCBMUJIECSTHIX I'O/IOB BbIpa-
YKEHHO CKa3aJloCh Ha COCTOsiHUE OMOThI Jla-
JI0’KCKOTO 03€epa.

[Toctynnenne 3arpA3HSIONINX BEIIECTB U
OMOTEHOB PA3TMYHBIMU MYTAMH (CTOYHBIMHU
BOJAaMH, adpPOTCHHBIM IYTEM H 3arps3HSIO-
IOIM ITOBEPXHOCTHBIM CTOKOM) CKa3aJloCh
OTPHLIATEIEHO Ha BCEX 3BEHBSIX KPyroBOPO-
Ta BELIECTB B BOJOEME. DTO YETKO MOKa3aIH
pe3yJbTaThl KOMIUIEKCHOTO MCCIICAOBAHMUS B
BOJHOU cucreme: 03. nbmens - p.Bonxos —
03. Jlagoxckoe — p. HeBa u Hesckas ryb0a,
9YTO B OCOOCHHOCTH CKa3aJIOCh Ha MXTHO(a-
YHE UCCIICIOBAHBIX BOJOEMOB, KaK BU3yallh-
HO, TaK W TPH MAaTOMOP(OJIOTHIECKOM HC-
cnenoBanuu [1].

[TaTomopdosoruyecke MIPOSIBJICHUS
XPOHUUYECKOTO TOKCHKO3a HOCHJIH JIOBOJILHO
MacCCOBBIM XapakTep W HaOIIONaIHuCh B pas-
JUYHBIX OpraHax (kaOpel, IE€YeHb, MOYKH,
cene3eHKa, cepnie). brira ormedeHa pas-
JMUYHAsI CTETICHb BBIPAKCHHOCTH ITIaTOJIOTH-
YeCKOro Mpolecca BIUIOTh 0 HEOOpaTUMbIX
C TIOCJICIYIOIUM JIETAIBHBIM HCXOJIOM, YTO
3aBUCEJI0 OT aKBaTOPHU OTJOBAa PbIO, BO3-
pacta u Bua pei6 [2].

Crnenyromee  maToMOp(OIOTHIECKOE
nccrenoBanne peid B JlamoxkckoMm o3epe
OBIIO POBE/ICHBI yXKE B Hadajie HOBOTO CTO-
JIETUSI ¥ CBSI3AHO C OLIEHKOH COCTOSIHMS PBIO
1o OMOJIOTHUECKMM KpHUTepusiM, HauboJjee
BBIPOKEHHBIM M3 KOTOPBIX SBISIETCSl MaTO-
JIOTOAHATOMHYECKUH U maroMopdooruye-
CKHii, KOTOpBIE JABHO M YCIICIIHO HCIIOJIb3Y-
IOTCS B BETCPUHAPHH W BETCPUHAPHOU Me-
IUIAHE, W, KaK T0Ka3aja IpaKTHKa, BO3-
MOYKHOCTH MIX MCIIOJIb30BAaHMS B MXTHONATO-
JIOTMW HAMHOTO HINPE U Pe3yJIbTaTHBHEE.

HccnenoBanue poid Ha psifie akBaTOPHA
o3epa, IMOKa3alo0 WX MOPaKEHHE TOKCHKO-
30M, MPOTEKAIOUIMM XpOHHUUECKH. Mcxoms
U3 TIOJyYCHHBIX PE3yJbTaToB, 00a MeToja
oKka3anuch d(H(HEeKTHBHBIMHU B OLIEHKE COCTO-
sansg  pei0  [3]. Tlocmemnme  3KOIOTO-
MXTHOTOKCHKOJIOTHYECHKE MCCIICIOBaHNS Ha
10KHOM akBaTopuu Jlagoxckoro o3sepa mo-
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Ka3aJik, YTO YPOBEHb 3arps3HEHUs 3TOM aK-
BaTOPHM B COMNOCTABJICHUU C Pe3ylbTaTaMu
BOCBMH/JIECATBIX T'O/I0B — HECKOJIBKO CHHU3HII-
cs1. OmHaKo MOpakeHne PhI0 TOKCHKO30M TI0
-TIPEKHEMY OCTAETCSI MACCOBBIM SIBJICHHEM U
BBIP&KEHHBIM OCOOEHHO HAa aKBATOPHUHU JIH-
TOpalbHOM 30HKI [4]. B cBsi3u ¢ 9TH mpoBe-
JICHBI TATOMOP(}OJIOTHIECKUE HCCIIETOBAHUS
PBIO Ha 3TOI XKe aKBaTOPUH.

MATEPHAJIBI MW METOAbI /
MATERIALS AND METHOD

OT10B pbIO OBIT MPOBE/IEH HA TPEX aKBa-
TOpHAX I0KHOU yacTH Jlamoxkckoro o3epa, B
JUTOpalibHOM 30He. /lyst nccnenoBanus Opa-
JIM MO3T, Ka0pBbl, IEYeHb, TOYKH, CEIIE3CHKY,
MIOJIOBBIE JKeNe3bl. MaTepuain A maToMop-
(honoruyeckoro HcciegoBaHUs Opanu  OT
JKUBBIX PBIO M (HUKCHpoOBamM B (pukcaTope
Ceppa. B mporuiecce ructonorudeckoit oopa-
0oTkH (parMeHTHI TKaHEW 00e3BOKHBAIH,
BBIJICP)KMBAsi X B CIIMPTax BO3pacTaromien
KOHIIGHTpalluK, U 3aJMBaJl B CMECh Mapa-
¢un-Bock. CepuiiHble Cpe3bl TOJIIMHON MO
5 MKM OKpAIIMBaJH KEJIE3HBIM I'eMaTOKCH-
JIMHOM 10 ['eliieHraiiHy Win reMaTOKCHJIN-
HOM C JIOKPacKOi 303MHOM, a Mpenaparsl
Mo3ra mnapanbJIerua-gpykcuaom 1o I'amopu
I'ady, ¢ mokpackoii a30KkapMHUHOM [5,6].

PE3YJIbTATBI /RESULTS

[Taromopornornueckoe  Hccie0BaHIE
pa3MuHBIX BHIOB PHIO 10kHOM uactu Jla-
JIO’)KCKOTO 03epa MOKa3ano, YTO Pa3BUTHE U
MPOSIBIICHHE MATOJIOTMYECKOro  Iporecca
XapakTepHO I XPOHHUYECKH MPOTEKAIoIIe-
TO TOKCHKO3a. TOKCHKO3 PBIO MPOSIBIISUICS B
BU/IC BBIPAKCHHOW T'MIICPEMHUN BHYTPEHHHX
OpPTaHOB, KPOBOM3JIMSHHS B HUX, OTEKA JH-
JIOTEIHsI COCY/I0B, MHOTIa HAaOJo1acs aua-
nesie3 AJIEMEHTOB KPOBHU B OKpY’KalOIIMe
TKAaHU, OYAaroBbIC HEKPO3bl — HapyIIEHUE
TeMOJIMHAMHKH, BBIPQKECHHBIC W3MEHEHHs
OOHApYXWIIMCh W B KaOEpHOU TKaHH. YxKe
BHEIITHE TAaKWe W3MEHEHUs IPOSBISUINCH B
W3MEHEHHE OKPACKH, HEPAaBHOMEPHOCTH €€,
HaJIMYUH 0YaroB MOBEPXHOCTHOTO M TKaHe-
BOT'O HEKPO3a.

Ha  rucronmormueckux  mpemaparax
HAOIIOMAIOCh  W3MEHEHHE CTPYKTYPHBIX
3JIEMEHTOB XKaOEpHON TKaHW OT JIETIECTOY-
KOB JI0 KammuIsipoB. Tak, B HEMOBPEkK/ICH-
HOM COCTOSIHUM Ha Cpe3aX MOXHO YETKO
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BHJIETh KPOBEHOCHBIE cocybl (puc. 1A). Ha
ydacTKaX 04aroBbIX HEKPO30B KPOBEHOCHBIE
cocyanl paspymensl (puc. 1b). UHorma ot-
MEUaJIoCh HAJIWYME HEKPO30B C JIHUCKOM-
TUIeKcanuel >kaOepHON TKaHW WIIM cpacTa-
HHUE >Ka0epHBIX JICTIECTKOB MEXIY CO00ii, ¢
oOpazoBanmeM  1uiactoB.  Habuomanoch
HaJIMuue KoJ0000pa3HBIX B3AYTHH JenecT-
KOB BTOPOTO TOpSIKa, KOTOpbIe OBLIH 3a-
TIOJTHEHBI ApUTpOIMTaMU. Y OOJIBIIMHCTBA
HCCIIEIOBAaHHBIX PBHIO OBUIa OTMEYEHA IUC-
KOMIIJIEKCaIHs Ka0epHBIX JIETIECTKOB U Jie-
MIECTOYKOB, WX THIEPEMHs, OTEYHOCTh, a
MHOTJIa HEKPO3.

VY uccnenoBaHHBIX PHIO OTMEYEHBI W3-
MEHEeHHs B IedeHu (puc. 2A), 4TO CBSA3aHO
CO CKOIUICHMEM ITUTMEHTHBIX 00pa30BaHUH
1 TUM(OLUTOB CPEAN TeNaTOIHUTOB, KOTO-
pBle MHOT/A OBUTM BaKyOJIN3UPUPOBAHHBI,
WHOTJAa C HE3HAYUTENbHO NHKHOTHYHBIMH
SIIPAMH | 3TO SIBJISIETCS] IPU3HAKOM JIUCTPO-
¢uueckux M3MEHEHHH B oprane. J[0BOJIBHO
4acTO OOHAPYKHBAIH )KUPOBOE MEPEPONKIe-
HHUE MHOT/A C 0YaraMy HeKpo3a.

OTMedanoch W Takoe sSBICHUE KaK OTEK
CTEHOK KPYIHBIX COCYJIOB M BBIXOJ 3PHUTPO-
LUTOB B OKPYXKAIOIIYK TKaHb C HEKPO30M
renarouuToB (puc. 2b), rae Takxke BcTpeya-
JIUCh KIJIETKH C Y03WHO(PHIBHONW 3EpHHUCTO-
CThI0. B TKaHsX INeueHu Takke BCTpeyalluch
CKOIIJIGHUSI TUTMEHTHBIX KJIETOK U JUMpo-
IUTOB. BBIJIO BBISBICHO 3EPHUCTOE IEpe-
POXJICHHE MTeUYEHH — OeJKOoBast AUCTPOdusI.

T

OtMeueHbl 0cOOM ¢ TUCKOMILIEKCAIHEH
reMaToOlUTOB, CKJIOHCHHEM JUMQOUIHBIX
KJIETOK, Pa3poCTaHHEM COCIMHUTEIbHON
TKaHHU, CKOIUICHHEM (HUOpPOOIaCTOB BOKPYT
JKEITYHBIX MPOTOKOB U KPOBEHOCHBIX COCY-
J0B. Takke OTMEYEHO yBelnuveHHe Kyride-
POBCKHX KJIETOK, HAJINYNE TEMOCHJIEPHHA B
rernaTonuTax BOJM3M KPOBEHOCHBIX COCY-
JIOB.

B remomosThuyeckoil TKaHM ~oOprasa
HabromaeTcst 60NIBIIOe KOJMIECTBO TPAHYI
reMocujiepuHa ¥ COEJIMHHUTEILHON TKaHH
pa3MYHOM CTeNeHH pacraja, MeperoTHeH-
HBIMHU OCJIKOBBIMH TJIBIOKAMH.

B Mo3re wucciaemoBaHHBIX PBIO YACTO
0o0OHapy)XHBaeTCsl TUIEpPeMHUs] COCYZOB. B
OTJETbHBIX CIIydasiX HMEET MECTO OTeK
HEPBHBIX KJIETOK, UHOT/a UX CMOPIIUBAHUE
U MUKHOTHYHOCTh, YTO YKAa3bIBaeT HA WX
TIOHIDKEHHYI0  (DYHKIMOHAIIBHYIO — aKTHB-
HOCTb BCJICJICTBHE JJIMTEIFHOTO WHTEHCHB-
Horo (yHKUMOHHMpOBaHMs. HampsbkeHHoe
(DYHKIIMOHMPOBAHHUE  KJIETOK  T'OJIOBHOTO
MO3ra, 00eCleunBAOIIMX HOPMAJIbHYIO pe-
TYJISLUIO KU3HEHHO BaXKHBIX (DYHKIHUHA Op-
raHu3Ma, yKe MOPAKEHHOTO TOKCHKO30M,
YTO YCTAaHOBJICHO HAMH TI0 COCTOSIHHIO II0-
YeK, IIeYeHUH )KaOEPHOW TKaHHU.

ITo wamuM HaAOIIOACHUSAM, TKaHH TO-
JIOBHOTO MO3ra pbl0 MEHEe PEaKTHUBHBI MO
CPaBHEHHUIO C TKaHSIMHU JPYIHX OPraHoOB U
CIIOCOOHOCTH K BOCCTAHOBJICHHIO IIPU CaAPT-
nmaHckoi 6onesnu (7).

.-

Puc. 1 — Cocmosinue Kpo8eHOCHbIX COCYO08 8 dcabpax leujd u3 I04HCHOU 4acmu
Jlaoooicckoeo ozepa. Mooicho eudems nenospedsicoenvie (4)
u paspywennvle (b) kposernocHvie cocyoul.
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Puc. 2 — Cocmosinue neuenounoii napenxumul y aewa (A) u oxkyws (b) uz rooicnoii
yacmu Jladoocckozo ozepa. Ilosicnenue ¢ mexcme.

Puc. 3 — Cocmosnue knemok nouxu y
nIOmMebl U3 1ACHOU yacmu J1aooxcckoeo
o3epa. Moarcno eudems 8aKyoIbHYIO
3epHUCMYI0 OUCIPODUIO 8 Snumeuu
NOYEYHbIX KAHATLYES.

\ 27 : 4 SO0 ; b 8 3 3
N - o 2 VY e RN . i
Puc. 4 — Cocmosinue ooyumoe cmapuieti 2enepayuu y OKVHA U3 104CHOU Yacmu

Jlaooorcckoeo ozepa. OOqumbl cmapweﬁ cenepayuu HAX00SAMCS 8 COCMOSHUU saKyoauzayuu
nepuoda eumeJljiocernesa u passusaromcs 6e3 GUOUMBIX NAMANO2UYECKUX UZMEHEHUL.
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Eme 6onee ycroitunBa K TOKCHKOJIOTH-
YECKOMY BOSﬂeﬁCTBHm répMUHATHUBHAasA
TKaHb PBIO, YTO SBJSIETCS MPOSBICHUEM BbI-
COKOW CTETeHHN HAJCKHOCTH B Pa3BUTHH U
(YHKIIMOHUPOBAHUM PETPOAYKTUBHOU CH-
crembl. Hammm MaccoBbIe TaTOIOTOaHATOMHU-
YecKHe MCCIIe0BaHus Ha BojoeMax Oacceii-
Ha Jlamoskckoro ozepa IMOATBEPIKAACT 3TO,
TOr/Ia KaK MOPaXCHUE JAPYTHX OPTraHoOB PhIO
6])1)'[0 OYCBUAHO U YETKO MPOABJIAIOCH BU3Y-
anmpHO (1). Hactosmee maromopdomornyue-
CKOE€ WCCIEeNOBAHWE MOATBEPIKIACT ITO
(puc. 4). [IpoBeneHHBIC UCCICAOBAHUS €IS
pa3 moKazaiu 3HAYUMOCThH TaTOMOP(HOIIOTH-
YECKUX HCCIIEOBAHUI B JIMarHOCTUKE TOK-
CHKO30B PBIO.

BbIBO/IbI/ CONCLUSION

HccnenoBanus mokasaiy, 9TO BBISIBIICH-
HBIC HAMH THCTOMOpP(]OoIoOTHIecKre HapyIIe-
HUSI BO BHYTPEHHHMX OpraHax pbIO I0KHOU
akBaropuu JlasoKcKoro o3epa, HOCST Mac-
COBBIN XapakKTep U SABJIAKOTCA BbIPpAXKCHHBIM
TIOJITBEPIKICHHEM TOKCHUKOJIOTHYECKOTO
(akTopa Ha MXTHO(hAYHY, YTO TTOATBEPKAA-
eTcs pe3yNbTaTaMi MaTOJIOTOaHATOMUYE-
CKHX HMCCIIeIOBAaHUH W HAIMYHEM Y HUX TIPO-
SIBIICHUH XPOHHYECKOTO TOKCHKO3a, a B IIe-
JIOM YKa3bIBaeT Ha 3HAYMTENILHBIH YpPOBEHb
3arpsi3HEHUS CpeJibl 00UTaHUs PhIO.

PATHOMORPHOLOGICAL CON-
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WATER AREA OF LAKE LADOGA
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Zelennikov O.V.> — Doctor of Biological
Sciences, Associate Professor

'St. Petersburg branch of the All-Russian
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*St. Petersburg State University
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ABSTRACT

The entry of pollutants and nutrients in
various ways (wastewater, aecrogenic means
and polluting surface runoff) had a negative
impact on all parts of the cycle of substances
in the reservoir. This was clearly shown by
the results of a comprehensive study in the
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water system: lake. Ilmen - Volkhov river -
lake. Ladozhskoye - r. Neva and Neva Bay,
which especially affected the ichthyofauna
of the studied reservoirs, both visually and
during pathomorphological examination.

The southern waters of Lake Ladoga are
of great fishery importance. More than half
of the water area is occupied by the littoral
zone - the shallow part of the lake, limited to
a depth of 8.4 m. The hydrological features
of this water area, combined with sources of
pollution, form a high level of anthropogenic
influence, which affects the condition of fish
and their reproduction. Fishing was carried
out in three water areas of the southern part
of Lake Ladoga, in the littoral zone. For the
study, they took the brain, gills, liver, kid-
neys, spleen, and gonads.

All studies of fish have shown massive
toxicosis at the organismal level. A patho-
logical and morphological study carried out
at the cellular level confirmed the previously
obtained results, revealing pathological
changes in various organs. These changes
are expressed in hemodynamic disturbances
and various degenerative processes, includ-
ing necrosis, which is the result of prolonged
exposure to toxicological substances. On
histological preparations, changes in the
structural elements of gill tissue from petals
to capillaries were observed.

The conducted studies showed, along
with previously conducted pathological
studies, their effectiveness in assessing the
condition of fish. They also make it possible
to assess both the quality of the fish habitat
and the level of its pollution.
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PED®EPAT
(e CeBepHble OJIGHH SIBISIIOTCS OJHMM M3 HauOoJiee MacCOBBIX U aJalNTHPOBAHHBIX

MIPECTaBUTENICH CEBEPHBIX TEpPpUTOpHH ApkTHueckoil 30HbI P®D. OcobenHoctH

pa3BUTHS CKeJleTa SBISCTCS BaKHBIM OHTOT'CHETHYECKHUM IPHU3HAKOM, OTpaskaro-

IIMM YPOBEHb Pa3BUTHA >KMBOTHOTO M CTETCHb PEAM3aIlliM €T0 T'CHETHYECKOTO

pecypca B denorumne. Llens npencTaBIeHHBIX UCCIEAOBAHUN - H3y9IUTh OCOOCHHO-

CTH POCTA U Pa3BUTHs CKEJIETA CEBEPHOTO OJIEHS HEHELKOW IMOPOJBI C YYETOM M0
1 BO3pacTa XMBOTHBIX. BBUIM MOTydeHBI JaHHbBIE IO MepU(EpPUIECKOMY U OCEBOMY POCTY KO-
CTEHl cKkeneTa OT POXkKAEHUS 10 MEpHoJa OKOHYaHMs pocTa caMmioB M caMok. Ha ocHoBaHum
MIPOBEICHHBIX UCCIIEI0BAaHUI yAaJI0Ch YCTAHOBUTH, YTO B MOCTHATAJIBHBIN MEPUOJT OCEBOI OT-
Jie]l CKelleTa CaMIiOB M CaMOK CEBEpPHOIrO OJICHs pacTeT ObIcTpee, ueM nepupepudeckuid. Jlu-
HEHHBIM POCT KOCTSIKA y OJICHEH 3aKaHYMBAECTCS PaHbllE, 4eM BeCOBOM. [l caMOK 110 CpaBHe-
HUIO C CaMIlaMM XapaKTepeH Oojiee WHTEHCHBHBIN BECOBOW W JIMHEHHBIA POCT CKeleTa, 4To
MIOJTBEPIKIACT OTHOCUTEIBHO 00JIEe paHHEE 3aBEPIICHUE POCTA U PA3BUTHSI OPraHU3Ma CaMOK
10 OTHOIICHUIO K caMmiiaM oaHoroakaM. CKeJleT ceBEpHOro OJIEHS M0 CKOPOCTH POCTa yCTyIa-
€T CKOPOCTH IPUPOCTA KUBOM Macchl, KOTOpasi yBEJINYNBACTCS TIIABHBIM 00pa30M 3a CUET aK-
THUBHOTO POCTa APYTHX TKaHEH M opraHoB. HanGobImii mpuBec Macchl CKEJIETHOTO KOCTSIKA U
JIMHEHHBIA IPUPOCT HAOJIOIAeTCsl B MOJIOYHBIHN repuo/i. CieoBaTenbHo, epBhIe MIECTh Mecs-
LIEB KU3HU CEBEPHOrO OJICHS MMEIOT OOJBIIOE 3HAUCHUE A ()OPMHUPOBAHHS TEIOCIOKEHHUS,
(U3HOIIOTHUYECKOI CKOPOCHENIOCTH U YPOBHS OyAylled MsICHOM M paboueil MpoayKTHBHOCTH.
BrlsBeHHBIC 3aKOHOMEPHOCTH POCTa CKEJIeTa ISl CEBEPHBIX OJCHEH HEHEIKOW IOpOJbI He
HCKJII0YAET BO3MOKHOCTH PACIPOCTPAHUTh UX Ha OJIEHEH APYTUX MOPOJ,.

224


mailto:*alyuzhakov@yandex.ru

Mex0yHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 2023 e.

BBEJEHHE / INTRODUCTION

OCoOOeHHOCTH Pa3BUTHS CKeNleTa SBISCT-
Cs1 BXHBIM OHTOT'CHETHYECKUM TPHU3HAKOM,
OTpaKaIOINM YPOBEHb Pa3BUTHS >KHBOTHO-
TO M CTENEHb PEaN3alii ero reHeTHYeCcKo-
ro pecypca B peHoTHITE. 3HAHNE 3aKOHOMEP-
HOCTEW pOCTa CKelleTa, Kak U3BECTHO, TaKKe
TO3BOJIACT  YIPABIATH WHAWBUIYaJTbHBIM
pa3BUTHEM KHBOTHOTO.

N3ydennio 06a30BBIX 3aKOHOMEPHOCTEH
BECOBOTO M JINHEHHOTO POCTa CKEJIETa Celb-
CKOXO3SHCTBEHHBIX XHUBOTHBIX B TIPOILIOM
BEKE TOCBSIIEH psJ uccienoBaHuit [1-5].
[ToBBIIICHHBIN UHTEPEC K 3TOH TeMe 00Bsic-
HSETCSI TeM, YTO CTEIeHb Pa3BUTHA CKeJleTa
SIBIIIETCSI BYKHBIM MOP(]OIIOTHIECKUM TIpH-
3HAKOM, OTPaXKaIOIIUM 3KCTEPhep M MPOIYK-
THBHOCTH XHUBOTHOTO. Cemyer ocobo oTMe-
THTH, YTO 3HAHWE JTUHAMHUKHI aHATOMHYECKUX
W3MEHEHHH CKeJleTa JXMBOTHBIX B IIEPHOJ
pOCTa W Pa3BUTHS aKTYaJIbHO HE TOJBKO B
TEOPETUUYECKOM IUIaHe, HO U UMeeT KOHKpET-
HO€ IMPAaKTHYECKOe 3HAUYEHHE B CEJICKIMOH-
HOW paboTe AN yIydIIeHUS IUIEMEHHBIX
Ka4yeCcTB XMBOTHBIX, a TakKe JJIS TPOBEIe-
HUS Je4eOHO-TIPODIIIAKTHICCKAX MEPOTIPH-
sTri [6-8].

JJist ceBepHOTO OJICHS, KaK TaCTOUIIHOTO
MUTPUPYIONIETO KUBOTHOTO, POCT U Pa3BH-
THE, TPEeXJEe BCEro, KOCTeH KOHEYHOCTEH
HUMEIOT HCKIIOYHUTENIbHO Ba)KHOE 3HAuCHHE
[9, 10]. Pomp ckenera B ompenencHIN mapa-
METpPOB MSCHOH MPOAYKTUBHOCTH JOMAIITHE-
TO CEBEPHOTO OJICHSI HEOJHOKPATHO OTMEYa-
Jach B Pse OTEUECTBEHHBIX HCCIIEIOBAHUN
[11-14]. Haubonee monaHo Bo3pacTHas JUHA-
MUKa pocTa ckenera Rangifer tarandus Obuia
npeacTasicHa B pabore A.J[.Myxauesa [15].

OpmHako cieayeT OTMETHTh, YTO 0OmIas
YHCICHHOCTD HCCIEOBAHUM, IMOCBSIICHHBIX
TI0JIOBO3PAcTHBIM OCOOCHHOCTSIM POCTa CKe-
JIeTa CEBEpPHBIX OJICHEH /10 HACTOSIIETO Bpe-
MEHH, ObLTa HEJIOMYCTUMO MaJia.

Llens mpeacTaBIEHHBIX HCCIIEAOBAHUH -
H3y4YUTh OCOOCHHOCTH pOCTa M Pa3BUTHUS
CKeJleTa CEeBEPHOro OJICHsS HEHEIKOH Mopo-
JIBI C YIETOM TI0JIa U BO3pACTa )KUBOTHBIX.

MATEPHAJIBI WU METOIbI /
MATERIALS AND METHOD MHccneno-
BaHUSA MIPOBOMIINCH Ha yOoiiHo-

nepepadaThIBAOIIEM KOMIUICKCEe Ha OJCHSIX
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Pa3ITUYHBIX
(Pucynok 1, 2).

st n3ydeHus: BECOBOTO M JIMHEMHOTO
pocTa cKkenera CeBEpHBIX OJECHEH B IOCTHA-
TaJbHBIA MEpUOJ HamMu uccieaoBansl 20
Tym ojxernedt (10 cammoB m 10 camox) [lms
aHaM3a B3STHI M0 2 TYIIH Ka)JI0H MOJI0OBO3-
pacTHo# Tpymmnsl (HOBOpokIeHHbIE; 0,5 TO-
na; 1,5 roma; 2,5 roga u 5,5 ner). Uccneno-
BaHUE CKelleTa HOBOPOXKICHHBIX TEIST MPO-
BOJMJIOCH HEMOCPEJICTBEHHO B CTaje oOJie-
Hell, BO Bpems oTena (Maif).

KocTu B3BemmBamyu B CBIpOM BUIC B JACHB
MpemapupoBaHysl HA Becax IIaT(OpMEHHBIX
BIIT-22, nmpenen B3BemuBaHusi 10 22 K,
JnuckpeTHocTh J0 1 1. M3mepeHus kocrei
OCYIIECTBIISIA IITAHTEHIIUPKYJIEM U KPOH-
[UPKYJIEM C TOYHOCTBIO JI0 | MM 1O METOIU-
ke JIx. Xommonna [16]. Ckener moapasne-
JISUTA Ha OCEBON W MEepH(EPHUISCKUIl OTIEITBI
cornacHo Meroauke B.S. Bposapa, E.O.
JleonTneBoit [17]. OceBoii oTHenm CkeieTa
BKITFOYAJl Yeperl, TTO3BOHOYHHUK W TPUIATKH
(pedpa, TpyaHast KOCTb), nepudepuIecKuii -
TpyJHbIE ¥ Ta30Bble KOoHeYHOCTH. Koaddu-
[IUEHTHI POCTa U Pa3BUTHsI CKeJleTa, CTENeHb
BECOBOTO M JIMHEWHOIO pa3BUTHUS KOCTEH
ckenera onpenensuin no Meroxuke H. IL
Uupsunckoro [18]. Bec u miuHy ckenera
HOBOPO’KJIEHHOI'O MPUHUMAIIU 32 1; BECOBYIO
Y JJMHEHHYIO BEIMYUHBI y B3POCIOTO KUBOT-
Horo - 3a 100%.

ITOJIOBO3PACTHBIX rpynn

Puc. 1 — Mecmo nposedenus
uccaredosanuil (Yoouno-
nepepadvamléaiouiemM KOMNIeKce
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Puc. 2 — CeBepHbIe 0JICHH HEHEIIKOH MTOPOJIBI PA3TMUHBIX ITOJIOBO3PACTHBIX TPYIIL.
A — HoBoposxeHHBIH TeneHOK. b —TeneHoK M MOJNOAHSK MPOIIIOTro T0/1a POKIACHNUS.
B — B3pocslii ObIK, 4 roga. I — B3pocnast camka (BaxkeHka), 3 roaa.

PE3YJIBTATBI / RESULTS

CTpoeHue CckejleTa CEBEPHOTO OJICHS
UMEET MHOTO OOIIero ¢ MpeaCTaBUTEIIMHU
JIpyruX BHUAOB ceMmelcTBa ojneHbux. Jld
OJICHEH Kak JUIsl TMacTOMIIHBIX MUTPHPYIO-
KX >KUBOTHBIX XapakTEpHO NpeodiagaHne
nepudepryeckoil yacTH HaJi OCEBOH B Iep-
BbIE MECSIIbI U T'0JIbl TOCTHATAIBHOTO Pa3BU-
tus (Pucynok 3).

C BO3pacToM YBEIMUYUBAIOTCSI aOCOIIOT-
HBIM BEC U JIMHEWHBbIE pa3Mephl CKeJleTa Kak
y camIioB, Tak U y camok (Tabmumesr! 1, 2). B
MOCTHATAJIbHBIN MEPUOJ OCEBON OTHEN CKe-
jJera pacreT ObIcTpee, 4YeM mepudepude-
ckuif. HanGonpimuii mpuBec KocTsika M €ro
JIMHEIHOE yBeJIMYeHUE HAOII0Jat0TCs B TIep-
BbIC 6 MECSIICB KU3HH OJICHS.

226

C BO3pacTOM HHTCHCUBHOCTH BECOBOTO U
JIMHEWHOTO pOCTa CKEJeTa CaMIIOB U CaMOK
n3mensiercsa (Pucynku 4, 5). Tak, Bec ckene-
Ta CaMIIOB 110 CPaBHEHHUIO C HOBOPOXKJICH-
HBIM yBenu4mBaeTcs B Bo3pacte 0,5 roma B
5,30 paza; B 1,5 roma—8 7,07; B 2,5 rona — B
8,72; 8 5,5 ner — B 10,35 pa3za.

B Te ke cpokm BECOBOW pOCT OCEBOTO
OT/IeNa CKejleTa BO3pacTaeT: B 6,56 pasa; B
8,69; B 11,49; B 14,92 paza. CoOTBETCTBEH-
HO BECOBOW POCT MEePH(PEPHUUCCKOro 0TI
ckeneta yenuuuBaetcs: B 4,59; 6,15; 7,16;
7,77 pa3a. Kak BuauM, B IOCTIMOPHOHAH-
HBIM NIEpUOA y CaMIIOB OCEBOM OT/AEN CKelle-
Ta mpupacraer B Bece B 1,92 pasa Gombiie,
4eM repuepruIecKuii OT/ICIT.
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Bec oceBoro otiena ckenera K Becy Bce-
T'O CKeJIeTa Y CaMIlOB C BO3PACTOM yBEIHYH-
BAeTCS: Y HOBOPOKAEHHBIX OH COCTABISIET
36,14%; B Bo3pacte 0,5 roma — 44,73%; B
1,5 roma — 45,45%; B 2,5 roma — 47,65% u B
Bo3pacre 5,5 ner — 52,07%. OqHOBpeMeHHO
Yy CaMIIOB HJIET YMEHBIIEHHE B OTHOIICHHH
Beca MepH(epuuecKoro OTAeNa CKelera K
BECy BCETO CKeJleTa: ¢ 63,86%
(HoBOpoxaeHHble) n0 47,93% (B3pocibie).
Oco0eHHO 3HAYUTENBFHO PE3KO CHIDKACTCA
OTHOCHTENBHBIA BeC KOCTsKa B mepBbie 0,5
roga xu3HH. OTHOIIEHWE Beca CKelera y
CaMIIOB K KMBOMY BECY C BO3PAacTOM 3HAYH-
TEJIbHO YMEHBIIAETCS: c 19,73%
(HOBOpOXKIEHHBIC) 10 8,67% (5,5 — neTHue).

JInHEeNHbINA pOCT OTAEIBHBIX YaCTEH CKe-
JleTa CaMIlOB MJET HepaBHOMepHo. [linHa
CKeJIeTa B3POCIIOTO KMBOTHOTO IIPEBBINIACT
JUIMHY CKeJleTa HOBOpOXIeHHOTo B 2,19

pasa. IIpu 3TOoM uIMHA OCEBOTO OTAENa CKe-
nera Oonbie B 2,57 pasa, a nepudepruiecko-
ro otaena ckenera — B 1,91 pasza. Hanboms-
LM JIMHEHHBIM POCT KOCTSAKAa, KaK U €ro
BECOBOM pocT mnpoucxoauT B nepsbie 0,5
roga. JTO CBUAETEIBCTBYET, YTO (HOPMHUPO-
BaHUE TUIIA TEJIOCI0XKEHUS CEBEPHOT0 OJIEHS
MIPOUCXOIUT B MEpPBbIE 6 MECALEB €ro Ku3-
HU. MI3MeHeHrne MHTEHCHBHOCTHU JIMHEHWHOIO
pocTa yacrteil ckenera B OOLIMX YepTax COB-
Ma/Ial0T ¢ TAKOBBIMU BECOBOTO POCTA, OJHA-
KO NOCJIEAHUM MPEBOCXOAUT JIMHEUHBIA Yy
camuoB B 4,73 pa3za.

Uro xacaercsi ocoOeHHOCTell ckenera
CaMOK, TO 3/IeCb MOXHO OTMETHUTbH CIeIyIo-
mee (PucyHok 5): Bec uxX ckeyiera ¢ Bo3pac-
TOM YBEIMYHBAETCS MO CPABHEHHUIO C HOBO-
poxaenusiM: B 0,5 roga — 6,14 paza; B 1,5
roga — 7,26; B 2,5 roma — 8,52 u B 5,5 ner —
9,42. COOTBETCTBEHHO J[UIsI BECa OCEBOr0

Puc. 6. CKeJleT CeBepHOT0 OJIeHA:

1 - XBOCTOBbIE IIO3BOHKH; 2 — KpecTeL; 3 — IOACHHYHbIE [T03BOHKH; 4 — IPyAHbIe I03BOHKH;

5 - meHHBIe II03BOHKH: 6 — MO3TOBOH YepeI; 7 - IMLeBOH Yepelr: 8 — HIUKHAA Ye/IOCTh; 9 - JI0NaTKa;
10 - 1uTe4eBas KOCTh; 11 — rpyAHas KOCTh; 12 — KOCTH Nperuieybs; 13 — KOCTH 3anACThbA; 14 — KOCTH -
CTH; 15 — KOCTH TPeThEro ¥ YeTBepTOro nNaibua; 16 — KOCTH IIATOro Najkla; 17 - MogB340IIHaA KOCTh;
18 - pe6pa; 19 - KOJIeHHaA Yalllka; 20 — KOCTH IojIeHH; 21 - cejaTHIHaA KOCTh;

22 - GegpeHHasA KOCTh; 23 — IIATOYHAA KOCTh; 24 — KOCTH 3aIUTIOCHEL; 25 — KOCTH IUTIOCHBL
26 — KOCTH TPeTLEr0 M YeTBePTOro Naibla; 27 — KOCTH IIATOro naiblia.

Puc. 3 — Crenem cesepnoco onens (uz kn. Anamomus ceseprozco onens [19])
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Puc. 4 — Koagppuyuenmul 6eco6ozo pocma ckenema camyo8 ce6epHblx onenell

oTIeNa CKeJeTa XapaKTepHBI CICTYFOIIUC
pesmmuuHbL: 6,53; 8,08; 9,72; 11,41. lns Beca
nepuepuyecKoro OTIeNia CKeleTa HUMEEeM
cnenytouiue Benuuunel: 0,5 roga — 5,87; 1,5
roga — 6,89; 2,5 roma — 7,68 u 5,5 ner —
8,02. /lnuna ckenera B3pOCIBIX CAMOK Tpe-
BBIIIIACT JUTMHY CKEJlIeTa HOBOPOXKICHHBIX B
2,18 pa3za, mpu 3TOM OCEBOW OTIEN CKeJeTa
MIPEBBIIACT [UIMHY HOBOPOXKICHHOTO TIps-
Moro B 2,56 pasza, a mepudepuyeckuii — B
1,90 pasza.

OTHOIICHUE JJTUHBI OCEBOTO OT/IEIIA CKe-
JieTa K OOIIel IJIMHE CKeJieTa C BO3pPacToM
yBenuuuBaetcs (%): HOBOPOXKJICHHBIC
41,72; 0,5 roma — 47,00; 1,5 roga — 47,44,
2,5 roma—48,12; 5,5 ner — 49,13.

OTHONICHHE [UTHHBI TepUPEPUICCKOTO
oTIeNa CKelera K OOINeH JJIMHE CKeleTa ¢
BO3pPacTOM, HanpoTuB, cHmxkaercs (%): HoO-
BopoxaeHHbIe — 58,28; 0,5 rona — 53,00; 1,5
roga — 52,56; 2,5 roga — 51,88; 5,5 mer —
50,87. Bec ckeneTa caMOK K »KHBOI Macce ¢

228

Bo3pacToM cHmkaercss (%): HOBOPOXKICH-
weie — 20,05; 0,5 roga — 9,62; 1,5 roma —
8,89; 2,5 roga — 8,61; 5,5 ner — 8,02. U3me-
HCHHMSI WHTCHCHUBHOCTH JIMHEHHOTO pOCTa
yacTeil ckeyera B OOIIMX YepTax COBIAIAI0T
C TAaKOBBIMH BECOBOI'O POCTA, OJHAKO BECO-
BOHM POCT CKEJIETa MPEBOCXOANUT JIUHEUHBIN Y
camok B 4,32 paza.

JanHble TaOMUIBI 3 CBUACTEIBCTBYIOT,
YTO pa3IMYHBIC YaCTH OCEBOTO OT/AETa CKe-
JIeTa CaMIIOB CEBEPHOTO OJIEHS B TOCTIM-
OpMOHAJBHBIN TIEPUOJ] PACTYT HE paBHOMEP-
HO, B pE3yJIbTaTe Yero HaOJogacTCs Orpe-
JICJICHHAsT BO3PaCTHasi W3MCHUYHMBOCTH BECO-
BbIX OTHOWIEHUH. K poxneHuro B oceBOM
OTJIeNIe CKeJIeTa HAWITYUIIero Pa3BHTHSA IO
BECy JIOCTUTACT Yeper W XBOCTOBOH OTIEI
mo3BoHOUHUKA. C BO3pacToM HamOOIbINIAs
WHTCHCUBHOCTh BECOBOT'O pOCTa HAOFOIACT-
Ccsi B BCHTpaJIbHOM (TpyaHAs KOCTh) YacTH
OCEBOT0 CKeJieTa M B KPECTIIOBOM OTJIENe
MMO3BOHOYHHUKA, OT KOTOPOT'O UIET CHIKCHUE
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Puc. 5 — Koagppuyuenmol 6eco6o2o pocma ckenema camox ce6epHulX oaeHell

B KpaHUAJIBHOM U KayJaJIbHOM HaIllpaBJICHU-
ax. UTo kacaeTcsi TMHEHHOTO pa3BUTHS OCe-
BOTO OTJIeNIa CKeJleTa CaMIIOB, TO C BO3pac-
TOM HauWOONbIIas WHTECHCHBHOCTH pOCTa
HaOII0aeTCsl B KPECTIIOBOM OTIEJIE TT03BO-
HOYHHUKA, OT KOTOPOTO HJAET CHUXKEHHUE B
KpaHHAJIBHOM U KayJaJlbHOM HAlpPaBICHUSAX.

PaccmatpuBast BecoBoii pocT nepudepu-
YEeCcKOro OT/eNla CKeleTa CaMIlOB, CIEAyeT
OTMCTUTHb, YTO BBICOKAas OHEPrus pocra B
IPYAHOM KOHEYHOCTH Yy IUIEYEBON KOCTH,
MpeaIuIedbs, MmAcTHOH koctH. K 2.5 romam
OHH OT B3POCIBIX JOCTUTAKOT COOTBETCTBEH-
HO BemmuuHBI (%): 94,1; 94,8; 96,7. K 2,5
rojilaM OHHU JOCTUTalOT OT B3POCHBIX CIETy-
rouux BenmmunH (%): 92,3; 93,7; 95,6. AHa-
JJorndyHasA TCHIACHIUA XapaKTEpHa U TIPU
JUHEHHOM pOCTE CKeleTa CaMOK: OH 3aKaH-
YUBAETCS pPaHblIE, YEM BECOBOM.

CpaBHEHHE BECOBOTO M JIMHEHHOTO pa3-
BUTHS KOCTEH OCEBOTO M MepH(EPUIECKOTro
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OTJCJIOB  CKeJleTa CaMIIOB C CaMKaMH
(Tabnuna 4) MoO3BOJSIET OTMETUTH CIIE/IYIO-
IIyI0 OCOOEHHOCTB: JUISI CaMOK XapaKTepeH
Gosiee MHTEHCHBHBIH BECOBOM M JIMHEHHBIN
pPOCT CKelleTa, TO €CThb OTHOCUTEIBHOE 3a-
BEpIIEHHE pPOCTa CKEJeTa M €ro OT/EJIOB
HACTyMaeT y CaMOK paHbIlle, YeM Yy CaMIOB
CBEPCTHHUKOB.

B 1memoMm KOCTSK TO CKOPOCTH pocCTa
YCTYIIaeT KMUBOMY BECY: JKUBOH BEC YBEJIH-
YHBaeTCA B OOJBIICH CTETIEHN B Pe3yJIbTaTe
poCTa APYTHX TKAaHEH M OPraHOB, OTJIMYAIO-
IIMXCSl TIOBBINICHHONW CKOPOCTBIO ITOCTIM-
OpHOHAIBHOTO pocTa. OTO MOATBEPXKIACT
3aKOHOMEPHOCTh,  yCTaHOBJIeHHy0  B.JL
BbpoBapoM [yt CelIbCKOXO3SHCTBEHHBIX JKH-
BOTHBIX [20]. BrIABNICHHbBIE 3aKOHOMEPHOCTH
pocTa cKeneTa Ui CeBEPHBIX OJICHEH HEeHell-
KOM TOpOABI HE HCKIIOYAeT BO3MOKHOCTH
pacIpoCcTpaHUTh WX Ha OJEHEH APYrux mo-

pox.
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BbIBO/IbI / CONCLUSION

B nocTHaTaneHbI IEpHOA OCEBOM OTAEI
CKeJIeTa CaMIIOB M CaMOK CEBEPHOTO OJICHS
HEHEIIKOH TIOpOJBl pacTeT ObIcTpee, YeM
nepudepuyecknii. TpeHI HWHTEHCHBHOCTH
JIMHEWHOTO POCTa 4yacTed CKeJeTa B LEIOM
COBIIAJaeT C TPEHIOM BECOBOTO pOCTa, OJIHA-
KO IOCTIeIHUI KOJTMYECTBEHHO MPEBOCXOIUT
nuHeWHed B 4,73 pasza (cammsl), u B 4,32
pa3a (camkw). JIMHEHHBIH pocT KocTell cke-
JIeTa y OJIeHeH 3aKaH4MBAaeTCsl paHbIle, YeM
BecoBOW. JIJIsI caMOK 10 CPaBHEHMIO C CaM-
LIaMH XapakTepeH 0oJjiee WHTEHCHBHBIN Be-
COBOM W JIMHEHHBIA POCT CKeJleTa, 4TO IOJ-
TBEPXK/IAET OTHOCUTEJBHO Ooliee paHHee
3aBeplIEHHE POCTa W Pa3BUTUS OpPraHU3Ma
CaMOK I10 OTHOIIEHHIO K CaMIlaM OIHOTOJ-
kaMm. C BO3pacToM y CEBEpPHBIX OJICHEH CHH-
KAETCsSI BEC CKelleTa OTHOCHUTEIBHO IKHBOW
MAacchl )KUBOTHOT0. CKeJIeT CeBEpHOTO OJICHS
10 CKOPOCTH POCTa yCTYNaeT CKOPOCTH MpH-
pocTa ’KUBOH Macchl, KOTOpasl yBEJINYUBACT-
Csl TJIaBHBIM 00pa3oM 3a CYET aKTHBHOTO
pocTa Apyrux TKaHed m opraHoB. Hamboms-
IIMH TIPUBEC MACChl CKEJIETHOTO KOCTSIKA U
JMHEHHBIA TPUPOCT HAOIIOTaeTCs B TIEPBbIE
6 wmecsaneB xu3HN oneHs. CienoBaTenbHo,
NEPBbIC IIECTh MECSILEB XU3HH CEBEPHOrO
OJICHS. MUMEIOT OoublIoe 3HaueHue st (op-
MHUPOBaHHsI TEJOCIOXKEeHUs, (HUIHOIIOTHYE-
CKOIl CKOpOCHENOCTH U ypOBHA Oymymiei
MSICHOW M pabodeld MpOIyKTUBHOCTH. BEIsB-
JICHHBIE 3aKOHOMEPHOCTH pPOCTa CKeJleTa
XapaKTEpHBI JUI CEBEPHBIX OJICHEH HEHel-
KO MOPOABI, YTO HE UCKIIOYAET OCHOBAHMS
pacnpocTpaHUTh UX Ha OJIEHEH APYrux Imo-
poa.
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ABSTRACT

Reindeer are one of the most widespread
and adapted representatives of the northern
territories of the Arctic zone of the Russian
Federation. Features of skeletal development
are an important ontogenetic feature that
reflects the level of development of the ani-
mal and the degree of realization of its ge-
netic resource in the phenotype. The purpose
of the presented research is to study the char-
acteristics of the growth and development of
the skeleton of the Nenets reindeer breed,
taking into account the sex and age of the
animals. Data were obtained on the peripher-
al and axial growth of skeletal bones from
birth to the end of growth of males and fe-
males. Based on the studies conducted, it
was possible to establish that in the postnatal
period, the axial part of the skeleton of male
and female reindeer grows faster than the
peripheral part. Linear bone growth in deer
ends earlier than weight growth. Females,
compared to males, are characterized by
more intense weight and linear growth of the
skeleton, which confirms the relatively earli-
er completion of the growth and develop-
ment of the body of females in relation to
males of the same age. The growth rate of
the reindeer skeleton is inferior to the rate of
increase in live weight, which increases
mainly due to the active growth of other
tissues and organs. The greatest increase in
skeletal mass and linear growth is observed
during the milk period. Consequently, the
first six months of a reindeer’s life are of
great importance for the formation of phy-
sique, physiological precocity and the level
of future meat and labor productivity. The
revealed patterns of skeletal growth for rein-
deer of the Nenets breed do not exclude the
possibility of extending them to reindeer of
other breeds.
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PEDEPAT

Henpro HacTosmeil pabOTHI SIBISIIOCH MPOBEACHUE aHANM3a pac-
MPOCTPAHEHHOCTH HOPMAJBHBIX M MAaTOJIOTMYECKUX POJOB y BBICO-
KOIIPOAYKTHBHBIX CBUHOMATOK U BIMSTHUE WX TEUEHHs Ha JlaJIbHEH-
HIYI0 PENpoayKTUBHYIO (yHKuMIo. VccienoBaHus NpOBEACHBI B
YCIIOBUSIX POMBIIIJIEHHOTO KOMIUIEKca Ha 260 BBICOKOITPOTYKTHB-
HBIX CBUHOMAaTKaX MOPKIIUP X JIaHJpac AATCKOM CeJeKIMH. YcTa-
HOBJICHO, YTO Y BBICOKOTIPOAYKTUBHBIX CBUHOMATOK B 32,69% ciiyuaeB perucTpupyroTcst mato-
JIOTWYECKHE POJBI: B T.4. ciabble cxBaTku U noTyru y 20,0% ¥ HenmpaBHIBLHOE PacIiOIOKEHHE
IUIOJIa B POJIOBOM KaHaJIe ¢ MPUMEHEHHEM PYIHOTO pOoAoBcIioMoXkeHus —y 12,69%. Ilpu xinu-
HUYECKOM TPOSBICHUH Y POXCHUII cl1a00i pOJOBON NESTEIFHOCTH M IIPH OKa3aHUH PYYHOTO
POZOBCIIOMOKEHHUST OT HUX moxydanu Oombme Ha 16,32% n 15,20% mopocsT, 4em npu HOp-
ManbHBIX pojax. [Ipy 3TOM MPOUCXOIUT yBETUUEHHE MPOJOJIKUTENBHOCTH pojoB Ha 31,09%
(p<0,001) u Ha 43,15% (p<0,001), cooTBeTcTBEeHHO. [IpH MATOJIOTUYECKUX POAAX Y POKCHHUIL
HaOJI01aeTCsl BBIBEJCHUE OOJIBIIErO KOJIMYECTBA MEPTBOPOXKIACHHBIX U MyMHU(DHUIIMPOBAHHBIX
MOPOCSIT, YeM IPU HOPMAaJIBbHBIX pojax. Oka3aHue aKylIepPCKOH MOMOIIM B MEPUO POJIOB T10-
BBIIIAET PUCK PA3BUTHS Y JKUBOTHBIX B PAHHHHN ITOCIEPOAOBBII MEPHO BOCTIATUTEIBHBIX 3200-
JIeBaHUN MaTKU M MOJIOYHOH jkene3nl. Hanmbomnee yacToil mocinepogoBoif maToIorHel mpH mep-
BUYHOH CJTa0OCTH POJIOBOH JICSATENBHOCTH W PYYHOM POJIOBCIIOMOXKEHUH SIBIISICTCSI BOCHAsIe-
HHE CIIM3UCTON 000JIOUKN MATKH, a IPH PyYHOM POJIOBCIIOMOKCHHH JIOTIOIHSCTCS yBEIUICHH-
€M 4Yucia 3a00JIeBIIMX JKMBOTHBIX MOCIEPOJOBOM Jucranaktueid. B cremyromem pernpomyk-
THUBHOM IIMKJIE CBUHOMATKH, Y KOTOPBIX PETUCTPUPOBAIM (PU3NOJIOINIYECKOE TEUCHNUE POJIOBO-
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O Tpolecca 1 ciiadble CXBaTKH, M MOTYTH, UIMEJU HJICHTUYHbBIE T0KAa3aTell BOCIIPOM3BOACTBA.
OpHako y JKUBOTHBIX, UMEBIIUX B aHaMHE3€ BO BpeMs IOCIEIHUX POJOB NEPBUUYHYIO Clla-
00CTb POIOBOIl AEATEIHBHOCTH, PETUCTPUPOBAIHN YBEINUYEHHE HEMPOAYKTHBHOIO nepuoaa. ¥
CBHHOMATOK II0CJI€ OKa3aHHE MaHyaJlbHOM IOMOIIM HAOIIONAeTCsl HApyIICHHWE M 3aJepiKKa
BOCCTAHOBJICHHS ITOJIOBOW IIMKIMYHOCTH, CHIXKEHHUE OILIOI0TBOPSIEMOCTH.

BBEJIEHHUE / INTRODUCTION

Poxpl y BBICOKOTIPOTYKTHBHBIX CBHHO-
MaToOK — 3TO (hU3HOJIOTHMYECKUI Tporece, B
XO/ie KOTOPBIX IPOMCXOIMT BBIBEACHUH H3
opranusMa camku 0oinee 14 1iogoB ¢ U3rHa-
HHUEM IIIOAHBIX BOA W INNIOAHBIX 060.]'[0‘161(.
[Hornmanme mpormecca poaoB U (hakToOpos,
BIISIIOIINX HA €T0 yCIIeX, SIBISETCS PEelIaro-
MM IIarOM Ha ITyTH TMOTYYCHUS 3P PEKTHB-
HBIX PETNPOTYKTHBHBIX pe3ynsTaToB [1]. B
HacTosllee BpeMsi MAaTOYHOE IIOTOJIOBbE
UMEeT TaKhe OCOOEHHOCTH, KaK TOBBIIICH-
HBIE TEMIIBI POCTa, PAHHIOK (HU3HOJIOTHYE-
CKYIO 3pEJIOCTh, OOJBIIOE MHOTOIUIONUE H
YBEIWYCHHOE KOJHYECTBO MEPTBOPOKICH-
HBIX TIOPOCST, YeM WX CBEPCTHHUIIHI HECKOIh-
KO JIeCSITHIIETHH Ha3an [2, 3].

[oBpImeHne KoMYecTBa MOPOCAT, MO-
JIy4EeHHBIX OT CBHHOMATOK, COITPOBOXKAETCSI
3HAYUTCJIbHBIM YBCJIMYCHUEM Y HHX IIPO-
JIOJDKMTENILHOCTH OTOpOca, a TaKKe PHCKOM
pa3BUTHS TATOJOTHYECKUX poxoB [4]. B
YCIIOBHSIX ~ MPOMBIIIJICHHOW — TEXHOJIOTHH
MPOU3BOJICTBA CBHUHUHBI IIEPBUYHAS Clia-
6octe pomoB perucrpupyercst 'y 19,80%
KHUBOTHBIX, a 11,60% pomoB HE 00X0aUTCS
0e3 TPUMEHEHUs] PyYHOTO POJIOBCIIOMOXKE-
Hus [5]. Y cBHHOMATOK KpymHOW 6eoii mo-
POJIBI C TIATOJIOTUEH POJIOB U MOCIEPOIOBOTO
nepuoaa B 62,3% ciryqaeB ObUTM 3aTSKHBIC
pozpl, a 29,9% >KUBOTHBIM OKa3bIBAIN aKy-
HIEpPCKyIo IMoMonIs. B mociepooBoM mepu-
one y 70,8% CBHHOMATOK HaOIIFOJANCS MET-
put (3HIOMETpUT) U y 23,4% — CUHIPOM
MMA [6]. ITo nannem Mellagi A.P.G. et al.
[7] mporeHT poaoOB, MPEACTABICHHBIX Pyd-
HBIM BMeIIaTeabCTBOM, coctaBin 20,6%.
Pompl,  compoBoxparomuecss — HaJTHIHEM
MEPTBOPOKICHHBIX MTOPOCAT U MaHyaJIbHBIM
POZIOBCIIOMO’KEHHEM Y MaTOYHOI'O TIOTOJIO-
Bbsl CBHHEH, YBEIMYMBAIOT PUCK ITOCIEPOIO-
BOT'O METPHTA M 33JICPKUBAIOT WHBOJIOIHIO
Matku [8]. Sobestiansky et al. [9] cuuraroT,
YTO YPOBEHb aKYLIEPCKOH IOMOLUY IpHU
poJax JOMHKEeH COCTaBisATh okoo 10%, 9To-
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OBl M30eKaTh HEHY)KHBIX BMEIIATENHCTB. B
CBSI3U C 3TUM H3YUYCHHE POJIOBON JESTENb-
HOCTH BBICOKOTIPOJYKTHBHBIX CBUHOMATOK U
JlanbHEeHIIee TeUeHHEe Y HUX TOCIIePOJ0BOTO
Meprosa SIBISIETCS BAXKHBIM YCJIOBHEM JUISI
MIPEOTBPALICHUS] HETATUBHBIX TIOCIIEICTBUI
JUIA PENPOAYKTUBHOIO 30POBbsl MATOYHOTO
TIOTOJIOBBSI, @ TAaKXKe 3/I0POBbSI H COXPAHHO-
CTH TIOPOCHT.

Henpro HacTosimell pabOTHI SBISLIOCH
MIPOBEJICHUE aHaM3a PAaCHpPOCTPAHEHHOCTH
HOPMaJIBHBIX M MaTOJOTMYECKUX POJOB Y
BBICOKOTIPOTYKTHBHBIX CBHHOMATOK W BIIHS-
HHE WX TEUCHHUS Ha JaJbHEHIIYIO PEerpoIyK-
TUBHYIO (DYHKIIHIO.

MATEPUAI MW METOAbI /
MATERIALS AND METHOD

HCCHC}:[OBaHPIH BBITIOJTHEHBI B YCJIOBUAX
MIPOMBIIIICHHOTO KoMILIekca Ha 260 BbIcO-
KOTIPOAYKTHBHBIX CBUHOMATKaX HOPKIIMP X
JIJaHApac aTCKo# cenekuuu. Poabl y cBUHO-
MaTOK MOJpPA3ACIWIN Ha HOPMAJIbHBIE W
naroyorndeckue (crmaOble CXBaTKW M TOTY-
T'M, HEMPaBWIBHOE PACIOJIOKEHHE IUI0/A, B
POZOBBIX IYTSX COIPOBOXKIAIOLICECS Pyd-
HBIM DPOJOBCTIOMOXKEHHEM). Ponbl cumranu
HOpPMaJIbHBIMH €CJIM B TCUCHUC UX MPOIOJI-
JKUTEJIFHOCTH HE TPHOETa K aKyIIepCKOn
nomomy. K maromorumyecknuM OTHOCHIIH
POZBI, KOTOPBIC HE MOTJIM 3aBEPIINTHCS 0e3
okazanust momoinu. [lpu cmaboit pomoBoi
JIeSITEIbHOCTH  PO’KEHHUIIAM BBOJIMIJIM BHYT-
puMmbIiieyHo okcutonuH B no3ze 0,15 EJI/kr
*K1BOW Macchel. [Ipu HenmpaBWIBHOM pacro-
JOXKEHHUH IUI0Jla B POJOBBIX  IyTAX
(4IeHOPACTIONOKEHNE, TIPEIeKAHHUE, TTOJI0-
JKEHHE. TO3MLHS) MPOBOAWIN MaHyaJbHOE
pozmoBcrioMokeHne. Penrenne o0 okazaHMM
9TOTO BUJIA TOMOIINA OCHOBBIBAJIOCH HA yBE-
JIMYCHUH WHTEPBAJIOB MEX/ly U3THAHUS TUIO-
noB 6ornee 30 MuHYT. PydyHoe pomoBCrioMo-
JKEHHE MPOBOJAWIOCH IIyTEM BBEICHUS PYKHU
B OJHOPa30BOil mepuaTke, 00paboTaHHOMH
TeJieM B TIOJIOBBIE ITyTH CAMKH TTOCIIE TUTHE-
HBl Hapy’>KHBIX ITOJIOBBIX OpraHoB. OCHOBa-
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HUEM JUIsd OKa3zaHHsT MaHyaJIbHOH MOMOIIN
CIY)KHMJIO YBEJIMYCHHUE WHTEPBAJIA MEXKIY
poxxaeHueM mopocart 6onee 30 MUHYT B cO-
YETaHWU C OTCYTCTBHEM BBIBEJECHHUS IJIOAA
yepe3 30 MUHYT TIOCIIe BBEJICHNSI OKCHUTOIH-
Ha TpU MOHIKCHHBIX a0JOMHWHAIBHBIX WIN
MaTOYHBIX COKPAIICHHSIX.

[TpoIOIKUTENEHOCTBIO POJIOB CUUTAIN
WHTEPBAJI BTOPOH CTaJMU POJIOB B MUHYTaX.
B o0meM MHOTOMmIoAnd CBHHOMATOK Y4H-
THIBAJIM KOJMYECTBO MOPOCAT POKICHHBIMH
KHMBBIMH, MEPTBOPOXKICHHBIMA U MyMHU(H-
LUPOBaHHBIMU. B paHHMI TOCIEPOAOBBII
MIepUO Ha OCHOBAaHMU KIMHWYECKUX TIPH-
3HAKOB Y CAMOK JJMarHOCTHUPOBAJIN Pa3BUTHE
BOCITIJIMTEJIBHBIX 3a00JICBaHUM MaTKu U
MOJIOYHOM keie3sbl. Ilocne orbeMa nmopocst
B TIOCJIE/IYIOIIEM PENPOAYKTHBHOM IHKIIE Y
CBUHOMATOK aHAJIM3MPOBAIN BO300HOBIE-
HHUE TOJOBON IMKIMYHOCTH, HEIPOIYKTHB-
HBIH TIeproa 1 3G PEeKTHBHOCTH OCEMEHEHHS
B TIEPBYIO OXOTY.

Craructnieckyto 00paboTKy u(ppOBBIX
3HAQUEHUH HAyYHOTO HCCIIEJO0BaHUS OCY-
mectBisuin Ha [1K ¢ ncnonb3oBanueM mpo-
rpamMHoro nakera «Microsoft Excel». [lo-
CTOBEPHOCTb  TIOJIyYEHHBIX  PE3yJbTAaTOB
TIOJTBEPKAANACh BBIUMCICHHEM CpETHEH
apudpmernueckoii (M), ommOku cpeaHeit
apuMeTHIeckoil (m) W ypOBHS JIOCTOBEp-
Hoct (P) mo kpureputo CrerozeHTa.

PE3YJIbTATBI / RESULTS

AHanmm3 OmopocoB BBICOKOIIPOTYKTHB-
HBIX CBHHOMATOK IIO3BOJIMJI BBISIBUTH, YTO
ToNbKO 'y 67,31% JKUBOTHBIX PETUCTPUPY-
I0TCSL HOpMaJIbHBIE POABL, a y 32,69% poxe-
HUII OTMEYAJIH aHOMAJIUK B UX MPOTEKAHHH.
Cpenn OCIOXHEHHH PpOJOBOTO mepuoaa
JIMarHOCTHPOBANIN Clla0ble CXBAaTKH M IOTY-
TH, a TAKKE NMPUMEHSIN PYYHOE POIOBCIIO-
MOJKEHHUE TTPH HETIPABUIIBHOM B3aMMOPACIIO-
JIOXKEHUH TUTOJIA M Ta3a poKeHuIpl. [Iposs-
JICHWE TIEPBHYHOM €1a00CTH PO/IOBOI nesi-
TenpHOCTH HaOmomanu y 20,00% cBuHOMa-
TOK. MaHyaJIbHyIO ITOMOIIb TIPH POJIaX OKa-
3p1BasIA 12,69% KUBOTHBIM.

XapakTep poA0B 3aBUCUT OT MPOJOJIKHU-
TEIBHOCTH PoJoBOTO Tiepuoma (puc. 1). [Ipu
HOPMaJIbHBIX PO/IaX UX MPOJOIKUTEILHOCT
coctasisia 247,13+7,96 MuHyT, 4TO SABIS-
€TCsl ONTHUMAJbHBIM BPEMEHHBIM HHTEpBa-
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JIOM IS BBICOKOIPOJYKTHBHBIX CBHHOMa-
ToK. Ilpu akymepckod IaToJIOTHU pPeru-
CTPHPOBAIN JAOCTOBEPHOE yBEIWYEHHUE IPO-
JOJDKUTENIBHOCTH POAOBOTO akTa. Tak, y
CBHHOMATOK IIPH Pa3BUTHHU CJIAOBIX CXBATOK
Y TIOTYT POJBI MPOTEKAIH NPOJOKUTEIEHEES
Ha 31,09% (p<0,001), a mpu py4HOM poJ0-
BcrioMokeHnH - Ha 43,15% (p<0,001), gem
IIPY HOPMAaJIbBHOM POJIOBOM TIpolLECcCe.

XapakTep poJIOB M YBEJINYEHHE UX MPO-
JOJDKUTENBHOCTH CBSI3aHO C MHOTOIIJIOANEM
MaTOYHOTO IIOTOJIOBBbS CBHUHEW (pHc. 2).
Haunbonpmee o0mee MHOTOMIIOAWE peru-
CTPHPOBAIN y CBHHOMATOK C IATOJIOTHYE-
CcKUMH popamu. [Ipy KIMHHYECKOM IpOsIB-
JICHUM Yy POKeHHUI| ciaboil po/oBOH jes-
TEJILHOCTU U TIPU OKa3aHUHM PYYHOTO POJIO-
BCIIOMOXKEHHSI OT HHUX MOJyYaJld MOPOCST
6oxpme Ha 16,32% 1 15,20%, yem npu HOp-
ManbHbIX pojax. CriemoBaresbHO, BBICOKOE
MHOTOIIJIOANE CBUHOMATOK M KaK CJICACTBHE
YBEIMUYCHNE TPOJOJDKUTEIBHOCTH  POJIOB
SIBJISIETCSI TIPEpacIioiararonyM (GakTopoM B
PasBUTUH OCIIOXHEHHH B IEPHUOJ POIOBOTO
akta. [Ipu pojgax ¢ caMbIMM MHOTOYHCIICH-
HBIMH TIOMETaMH HaOJIONAIM HapylIeHHe
COKPAaTUTEIbHOW aKTHBHOCTH MHOMETPHS,
YTO BBI3BAHO YCTAIOCTHIO, HHEPTHOCTHIO H
HapylIeHHEM IHTaHUS MaTKH, TOPMOHaJIb-
HbIM JucOamancom [10, 11].

OO111ee MHOTOIUIOIME KUBOTHBIX 3HAUH-
TEJILHO OTJIMYaeTCsi OT KOJIMYEeCTBA MOJy-
YEeHHBIX JKUBBIX mHopocat. [loreHuuanbHbIe
MOTEpH HOBOPOXKICHHBIX TPH POJAX BKIIIO-
Yar0T MEPTBOPOXKAEHHBIX W MyMH(UIHPO-
BaHHBIX IUIOA0B. DTH MOTEPH MPUILIONA MTPH
HOpMalbHBIX pogax coctasunu 0,78, mpu
cnabbIx cxBaTkax W noryrax — 1,15 u mpu
MaHyanbHOM momomu — 3,0 HOBOPOXKJEH-
HbIX. V3 00ImMX MmoTeph Mpu HOPMaJIbHBIX
poAax y CBUHOMATOK KOJHMYECTBO MEPTBO-
POXAEHHBIX mopocAT cocTaBmio 0,55 romos
1 MyMupunupoBanHsix — 0,21 TOIOBHI, YTO
B 1,62 pasa u 1,23 pasa MeHsblIe, yeM Ipu
PasBUTHH Yy XMBOTHBIX CIAaOBIX CXBAaTOK M
notyr. [Ipu pa3sutuu cnaboii pogoBoii nes-
TEJILHOCTH Yy CBUHOMATOK YBEIIMYMBACTCS
KOJIMYECTBO MEPTBOPOXKJICHHBIX TOPOCST,
NPEUMYIIECTBEHHO 3a CYeT YBEJIMYeHHs
MPOAOIDKUTEIRHOCTH poaoB [12]. Borges et
al. [13] oOHapyxwmin, YTO BEPOSITHOCTH
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Puc. 2 — Muozonnooue cunomamox npu HOpMAIbHbIX U HAMOIOSUHECKUX POOAX

MEpPTBOPOXKACHUS B J[BAa pa3a BBINIC IPH
ponax Oonee Tpex dacoB. IIpu HmUTENBHBIX
pomax 0ojee BEPOSTHO IPEXIEBPEMEHHOE
pa3pbIB MYMOBHHBL, YTO NMPUBOJUT K THUIO-
KCHHU U, BO3MOXKHO, ITOBPEXKJICHUIO TOJIOBHO-
T'O MO3ra y IMOPOCST.

HawuGonbmme motepu nopocar Bo BpeMs
POIOB HAOIIOAAIOTCS PU MaHyaJIbHOM OKa-
3aHUM MOMOIIN CBHHOMATKaM. [Ipu akymiep-
CKOIl maromorum TpeOyromel MaHyalTbHOW
KOPPEKIUH KOJIMYECTBO MEPTBOPOMKIECHHBIX
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nopocst Oombire B 3,94 pasa u B 2,44 pasa,
4YeM TMPHU HOPMANBHBIX POJaxX W IEPBUYHON
c1abocTH PoJoBOM AesrenpHOCTH. Kommye-
CTBO MyMH(HUIMPOBAHHBIX IIIOOB OBLIO
6onbmie B 3,95 pasza u 3,19 pa3sa, cooTBeT-
crBenHo. Van Dijk et al. [14] BbIcka3bIBaroT
COMHEHHS B TOM, YTO MEPTBOPOXKICHHUE SB-
JseTcd TPUYMHOW WM Pe3yJIbTaTOM JIJIH-
TENBHBIX POJIOB, TaK KaK ITUTECIBHBIC POJIBI
YBEJIMYMBAIOT BEPOSITHOCTh acHUKCHU U
rudeny IUI0JI0B, HO, €CIIM MOPOCEHOK YXKe



Mex0yHapoOHbIl eecmHuk eemepuHapuu, Ne 3, 2023 e.

MEpPTB, OH HEC B COCTOAHUHN BBINIOJIHUTH HE-
00XOJMMBIC JBHKCHHUS, YTOOBI JOCTHYB
POIOBBIX IyTEH W BBI3BATh COKPAIICHH
MaTKH, HEOOXOOWMBIE ISl €r0 W3THaHMA.
Ecnu mocnenHee npeamnonoxenue BepHo, TO
HaXOX/IEHHE B IIOJIOBBIX ITYTAX CAMKH MYy-
MHU(QHUIUPOBAHHBIX TUIOJIOB TAKXK€ MPUBOJHUT
K yAJIMHEHUIO IepHOa POAOB.

TeueHne MOCIEPOTOBOrO NMEPHUOIA 3aBU-
CUT OT XapakTepa POJIOBON JEATEIbHOCTH
MaTO4YHOTO morojoBbsa (puc. 3). IIpm HOp-
MaJIbHBIX POJIaX OCJIOKHEHUS BOCTIAIUTEIb-
HOTO XapakTepa B MOCJIEPOJIOBOH MEpPHO.
pasBuBammch y 13,14%, uro B 3,95 paza u
5,07 pa3za MeHbIIIE, YeM IpH CIabod pojo-
BOW JIEATEIBHOCTH M PyYHOM POJOBCIIOMO-
xeHnun. Haumbosee wactoit mnarosorueil B
paHHUI MTOCIEPOIOBOI MEPUOJT Y CBUHOMA-
TOK SIBIISUIOCH Pa3BUTHE BOCHAJIEHUS JHAO-
metpus. [locneponoBoil SHIOMETPUT y CBU-
HOMATOK TIpH CJAa0bIX CXBaTKaxX M IOTyrax
pazBuBaica 4vame B 5,03 pasa u pydyHOM

80
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POIOBCIIOMOXKEHUH — B 4,62 paza, 4eM IpH
HOpPMAJIbHBIX pojax. 3a00JIeBaeMOCTh KH-
BOTHBIX IOCTIEPOIOBOI AWCrajakTHel Oblia
HE BBICOKOM NP HOPMAaJIbHBIX pOfax U Clia-
OBIX CXBaTKax W MOTYrax, COOTBETCTBEHHO,
3,43% u 5,77%. Ilpu maHyanpHOM pOmO-
BCIIOMOJKEHHH  pa3BUTHE  IOCIIEPOJOBON
JIUCTaNlaKTUX Tpoucxoawio yame B 7,07
paza u 4,21 pasa, 4yeM NIpU HOPMAIBHBIX
poJiax ¥ MEPBUYHON CJIab0CTH POJIOBOM Jiesi-
TEIBHOCTU. [INMUTENBHBIA OMOPOC y THIEp-
HPOIYKTUBHBIX CBHHOMATOK MOXKET IPOSB-
JSATHCS HEONAroNMpPUATHBIM Pa3BUTHEM MHUK-
poOHOTHI B MOJNOBBIX opraHax [15]. Oto mo-
JKET OBITH CBSI3aHO C TEM, YTO POJIOBBIE ITYTH
OCTArOTCSl OTKPBITHIMH B TEUEHHE JUIUTEIIb-
Horo mepuoma BpemeHu [16]. Ilostomy y
BBICOKOIIPOJYKTHBHBIX CBHHOMATOK pErH-
CTpHUpYeTCs IPOOIEMBI ¢ BHIBEICHHEM ILTOJ-
HBIX O0OJIOYEK, a TAaK)Ke IOBBIIICHHAs Ya-
CTOTa BOCIAJCHHS MAaTK{, NPHBOIAMIAS K
MOCTIEPOIOBOI TucTaNakTh [8].

66,67

46,15
04

2424
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Cra0ble CXBAaTKH H IIOTYTH Py4HOE pOIOBCIOMOMKEHHE

SHJIOMETPHT B JIHCTATaKTHA

Puc. 3. 3abonesaemocmo ceuHOMamox nociepoo08biMu 3a601€6aHUAMU
npu pasHom xapaxmepe pooos
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Taoauna 1

PEHPO}]yKTI/lBHbIe nmoKasaTejii CBUHOMATOK B CJIeAYIOLIEM IMOJIOBOM IUKJIE

ITatonoruyeckuie poapl
N HopmanbHseie
OKaszarelb OBl cnabble CXBAaTKU U py4HOE
P HOTYTH POJIOBCIIOMOKEHHE
OcTaJiocs noxa
HaOJIIOEHUEM CBUHOMATOK 172 49 28
KonuyecTBo >KUBOTHBIX,
MIPOSIBUBIINX MOJOBYIO 172 /100 49 /100 25/89,28
IUKJIMYHOCTD, %
HenposyKTUBHBIH NEPUOL, | 4 59,4 51 6,29+1,38 5,00+1,15
CyTOK b b 9 B 9 b
OnonoTsopmoch 160/ 93,02 46/93,88 20 /80,00
JKMBOTHEIX, %0

[Tocne orbema MOpPOCAT M 300TEXHUUE-
CKOW BBIOPaKOBKM BOCIPOW3BOJHUTENbHAS
(YHKIMS CBUHOMATOK B CJIEAYIOILIEM PEIpo-
JQyKTHBHOM IMKJIE Pa3IHyagach B 3aBHCUMO-
CTH OT 3a00JIeBaHM, BBI3BABIINX ITaTOIOTH-
yeckue pozsl (Tabu. 1). CBUHOMATKH, y KO-
TOPBIX PErHCTPHPOBANN Cadble CXBATKU H
MOTYTM WMENIM WJIECHTUYHBIE MOKa3aTelH
BOCIIPOM3BOJICTBA C JKUBOTHBIMU TpU (u-
3MOJIOTHYECKOM TE€YEHUH POJOBOTO IMpPOIEC-
ca. Bce 3TH CBUHOMATKH MPOSIBUIIM CTAIHIO
BO30Y’KAEHHS TIOJIOBOTO IMKJIA, 1O PE3yiIb-
TaTaM HCKYyCCTBEHHOTO OCEMEHECHHS B
MEPBYI0 OXOTy y HHX JIHarHOCTUPOBAJIH
BBICOKYIO (DM3HOJIOTHYECKYIO OILIOI0TBOPSI-
emoctb (93,02-93,88%). HenpoaykTuBHBIN
nepuoa y ’XKMBOTHBIX C HOPMaJIbHBIMHU poaa-
mu 66T KOpoue Ha 34,11%, yem nipu pa3Bu-
THU CTa0BIX CXBAaTOK M MOTYT. CBUHOMATKH,
KOTOpPBIM OKa3bIBaJI PYYHOE POJOBCIIOMO-
KEHHE, MMeJM Oojiee HU3KHE MOKazaTelH
BOCIIPOM3BOACTBA. Y KMBOTHBIX, HMEIOIINX
B CBOEM aHAMHeE3€ IaHHYIO aTOJIOTHIO pexe
BOCCTAHaBJIMBANACh MOJOBas LUKIMYHOCTD,
HWKE 3PPEKTUBHOCTh UCKYCCTBEHHOTO OCe-
MCHCHHA, YEM IIpU HOPMAJIBHBIX pPOJax U
TIEPBUYHON cIa00CTH POJOBOM IesITEIBHO-
ctu. HenmpoayKTUBHBIM NEpUOA NpU MaHy-
JIBHOM TOMOIIM CBMHOMAaTKaM ObUI JUTHH-
Hee Ha 6,61%, yeM mpu (U3HOIOTHYECKUX
ponax u kopode Ha 20,51%, uyem mpu cia-
ObIX CXBaTkax M IOTyrax. BBIIBICHHBIN
KOPOTKMHM HENPOAYKTUBHBI IEPUOJ IPHU
PYYHOM POJIOBCIIOMOXXEHUH MO CPaBHEHHIO
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C TEepPBUYHOI CIa0OCTBIO POIOB CBSI3aH C
MCHBIIUM KOJHNYCCTBOM JKUBOTHBIX, IIPO-
SBUBIINX CTaJHIO BO30YKIECHHUS IOJIOBOTO
IIUKJIA, & TAKXKE C yUYETOM MX OILUIOIOTBOpsie-
MOCTH B TIEPBYIO OXOTY.

BbIBO/JbI / CONCLUSION

Yy BBICOKOIIPOAYKTUBHBIX CBUHOMATOK B
32,69% ciydaeB perucTpUPYIOTCS MAaTOJIO-
THYECKHE POJbl B T.4. CIa0ObIe CXBATKU H
notyrd - y 20,0% u pydqHOE POIOBCIIOMOXKE-
Hue — y 12,69%. Pa3zsutre nepBu4HOi cna-
60CcTH POJIOBOH JEATENFHOCTH M HEOOXOH-
MOCTb B OKa3aHWUHM MaHyaJIbHOTO POJIOBCIIO-
MOXCHHA AUArHOCTHUPYCTCA Yy KHUBOTHBIX C
HauOOJIBIINM MHOTOIIJIOAUEM M COIIPOBOXK-
JIACTCSl YBENWYEHHEM MPOIOKUTEIBHOCTH
ponos. Ilpu akymepckoi NaToJa0ruM OT CBU-
HOMATOK IOJy4aloT OOJIbIIe MEPTBOPOX-
JICHHBIX U MyMH(HUIIMPOBAHHBIX TTOPOCHT, Y
HUX Yalle OCIIOXHSETCS MOCIepPOIoBOI Te-
PHO/I, COTTPOBOXKIAFOIIMICS Pa3BUTHEM BOC-
HaJIMTCIIBHBIX 336OHeBaHI/Iﬁ B MAaTkKC U MO-
JIOYHOM JKenese, a TaKkKe B CIEIYIOIIEM pe-
MPOJYKTUBHOM LMKIIE HapyIIaeTcs BOCCTA-
HOBJICHHUE IOJOBON MHUKIMIHOCTH W CHIXKA-
eTcs  OIuIooTBOpsieMocTh. Hambounbiemy
PHCKYy HAapyIICHHS BOCIIPOM3BOANUTEIHHON
(YyHKIMM TIO/IBEPIKEHBI CBUHOMATKH C OKa-
3aHUEM MaHyalbHON aKyIIEPCKON MTOMOIIH.
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ABSTRACT

The purpose of this work was to analyze
the prevalence of normal and pathological
births in highly productive sows and the
impact of their course on further reproduc-
tive function. The research was carried out
in an industrial complex on 260 highly pro-
ductive Yorkshire Landrace sows of Danish
breeding. It was found that in highly produc-
tive sows in 32.69% of cases, pathological
labor is recorded, including weak contrac-
tions and attempts - in 20.0% and manual
labor — in 12.69%. With the clinical mani-
festation of weak labor activity in women in
labor and with the provision of manual la-
bor, 16.32% and 15.20% more piglets were
received from them than during normal
childbirth. At the same time, there is an in-
crease in the duration of labor by 31.09%
(p<0.001) and by 43.15% (p< 0.001), re-
spectively. In pathological childbirth, wom-
en in labor are observed to breed more still-
born and mummified piglets than in normal
childbirth. Providing obstetric care during
childbirth increases the risk of developing
inflammatory diseases of the uterus and
breast in animals in the early postpartum
period. The most common postpartum pa-
thology with primary weakness of labor and
manual labor is inflammation of the uterine
mucosa, and with manual labor it is supple-
mented by an increase in the number of sick
animals with postpartum dysgalactia.

In the next reproductive cycle, the sows,
in which the physiological course of the
birth process and weak contractions and
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attempts were recorded, had identical repro-
duction indicators. However, in animals that
had a history of primary weakness of labor
activity during the last birth, an increase in
the unproductive period was recorded. In
sows, after manual care, there is a violation
and delay in the restoration of sexual cyclici-
ty, a decrease in fertilization.
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PED®EPAT

HccnenoBanne MpOBOAMIN € LENBIO N3yUYEHHUS] TOMMMOpP(U3Ma TeHa OCTEONOHTHH
é (OPN) n OnEHKHM TOKa3aTelleil MOJOYHON INPOJYKTHBHOCTH KOPOB-TIEPBOTEIOK

TOJNIIITHHCKOM MOpO/Bl ¢ pasHbIMK TeHoTunamu. Pabora Beimonnena B CXIIK

«IInem3aBo um. JlenuHa» ATHHHCKOTO paiiona PecryOnuku Tarapcrana u abo-
' paropun otaena GpU3MOIOTHH, OMOXMMHUH, TEHETHKH W MHUTAHMS KUBOTHBIX Tat-
HUNCX ®UIL KasHI[ PAH. I'enotunupoBanue ocymectsiasuim metogom [LP-
[IAP® no nokycy rena OPN-Bsel I. AHanm3 reHeTHIeCKOi CTPYKTYpHI TIOKA3ajl, YTO HUCCIETy-
emast momyssius nonmumopdua o reny OPN. Pacnipesenenue amieneii 1 T€éHOTHIOB OBLIO
cnemyroum: C-0,432 u T-0,568; CC — 14,3% (37 romn.), CT — 57,8% (149 rom.) u TT — 27,9%
(72 ron.). HauGonpmmit ynoit 3a 305 aHe# nakranuy U BBICOKUEH BBIXOJI MOJIOYHOTO O€lKa OT-
MeueH y ocobeit ¢ renorunom CC. B xome JAHK-tectmpoBanmst 258 KOpOB-IEpPBOTENIOK
romutuHekoit mopoasl MetogoM [THP-ITJIP® noaumopdusma rena ocreonontud (OPN) BbI-
SIBJICHO, YTO UCCIIEAyeMast MOMYJISIUs KPYITHOTO poraTtoro cKota rnojuMopQHa 1 rnpecrasiie-
Ha BCEMH aJUICJISIMHU M TeHOTUIaMu. [1o copepKaHuio MacCOBOH JI0JIN )KHUPA U BBIXOAY MOJIOU-
HOTO JKHpa CTaTHCTHUECKH 3HAYMMOE MPEBOCXOJCTBO HAOMIOAAETCSA Y KUBOTHBIX C TE€TEPO3H-
roTHeIM CT-reHoTHIIOM. Y CTaHOBJIEHO, 4TO aie’ab C OKa3bIBACT IOJIOKHUTEIFHOE BIUSHNE HA
MIPU3HAKK MOJIOYHOHN MPOAYKTHBHOCTH M KAYECTBEHHOTO COCTaBa MOJIOKA.
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BBEJEHHE / INTRODUCTION

W3ydeHne JOKyCOB, BIUSIOIINX Ha MO-
JIOYHYIO MPOAYKTUBHOCTH KPYITHOTO POTaTo-
IO CKOTa, SBJSIETCS OMHON W3 TEPCHCKTHB-
HBIX TEM HCCIIEJOBAaHUI B O0JIACTH KHMBOT-
HOBOJICTBAa. MHOTOYHCIICHHBIE 3apyOeKHbIE
U OTEYECTBEHHbIE MCTOYHHMKH COOOINAIOT O
3HAYUTEIBHOM KOJIMYECTBE T€HOMHBIX PErH-
OHOB W TOJIMMOpP(U3Max TE€HOB-MapKepoB,
HaNpsSMYIO WM OIIOCPEIOBAHHO CBSI3aHHBIX
C TIPOM3BOJICTBOM MOJIOKA M €r0 KaueCTBCH-
HBIMH ITOKa3zaTensamu [2, 3, 7].

Ocreonontn (OPN) mpexcrasisier co-
60i1 BbICOKO (hOCHOPHIMPOBAHHBINA TIIHKO-
MIPOTEUH, COJICPIKALIMNCS B TKAHAX U MOJIO-
Ke KpymHoro poratoro ckota [10]. On xomu-
pyercs reHoM OPN, KOTOpBIHA JTIOKAJTN30BaH
Ha XpOMOCOMe 6 M COCTOUT U3 7 HK30HOB
[9]. OPN wurpaet Ba)KHYIO pOJIb B pa3JIMIHBIX
mporeccax, NPOTEKAIONIMX B OpPraHU3Me,
HalpuMep, B KJICTOYHOH aKTUBHOCTH M a/Ire-
31U, XeMOTAKCHCe, MHUIMAIMU 1 TOJIepkKa-
HUM OEpEeMEHHOCTH, a TaKXKe B PeryJisiiuu
pocta u pa3ButTus mwiona [4].

A. Saleli u op. (2015) ycranoBieHo, 9To
OCTEOTIOHTHH CBSI3aH C YPOBHEM YOS KPYTI-
Horo poraroro ckora [7]. H. Khatib u mp.
(2007) wmccnenoBanyM acCONMAIMIO TCHOTH-
1oB reHa OPN ¢ ypOBHEM JIAKTAIMH B TIOITY-
JISIIMSAX TOJIITUHCKOTO CKOTa W BBISBHJIM,
YTO B OIBITHOM TOTOJOBEE KOpOB amiens C
MTOJIOKUTETTFHO KOPPENUpPYeT ¢ MpH3HAKaAMH
MOJIOYHOM NPOJYKTUBHOCTH [5].

L{esblo TaHHOTO MCCIIEIOBAHMS SIBIISIIOCH
W3y4YCHUE BIUSIHUS TOJUMOP(QHBIX BapuaH-
TOB TeHa octeononTuH (OPN) Ha mokasare-
JM  MOJIOYHOH TNPOAYKTHMBHOCTH KOPOB-
MIEPBOTEIIOK TOJIIITHHCKOM OPOJIBI.

MATEPHAI W  METOAbI /
MATERIALS AND METHOD

HccnenoBanne MpOBOIMIOCHE C WCTIONb-
30BaHUEM OHMOJIOTHYECKOTO MaTepHaja, OTO-
OpaHHOTO y 258 MEpBOTEIIOK TOJIITHHCKON
nopoasl B CXIIK «IInem3aBoa um. Jlennna
ATHHHCKOTO paiiona PecnyOmuku Tarap-
craH. JKUBOTHBIE, y4acTBYIOIIME B ONBITE,
COJICPXKAIUCh B OJIMHAKOBBIX  YCJIOBUSIX
OKpYIKarollel cpejibl Ha CTaHAapTHOM paliy-
one. Dkcrpakiuio JTHK u3 o6pasmos mems-
HOW KpPOBH OCYIIECTBISUIA TPH ITOMOIIN
rotoBoro Habopa «Amrmumllpaiim» JTHK-
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cop6-B (Hekct buo, Poccus), cornacHo uH-
CTPYKIIMHM M3TOTOBHUTENS. | CHOTHIIUPOBAHHE
mo Jokycy reHa OPN-Bsel [ mpoBoauim
meronom IIIP-ITIP® ¢ nocnenyromeid Bu-
3yalm3aiei GparMeHTOB B arapo3HOM Teje
B MOJICPHH3UPOBAHHBIX  TEMIIEPaTYpHO-
BPEMEHHBIX YCIIOBHSIX |1, 6]. MHpOpManus o
MOJIOYHOW MPOIYKTUBHOCTH KOPOB IOJTyYe-
Ha w3 MHAC «CEJIDKC. MonouHslit
cko» (APM «Ilnunop», Poccus). Kaue-
CTBEHHBI COCTaB MOJIOKA OIICHUBAJICS Ha
obopynosannu MilkoScan 7 RM, Com-
biFoss™ 7, Fosssomatic™ 7
(FOSSHeadquartes, /[lamnms) B AO TITII
«Onuta» Beicokoropckoro paiiona PT. Jlo-
CTOBEPHOCTh JTaHHBIX, MOJYYCHHBIX B XOE
OMOMETPUYECKOT0 aHaIN3a, IPOBEPSIIACH MO
kputepuio {-CThIOZICHTA C UCIIOIb30BaHUEM
CTaTHCTHYECKUX (OPMYI.

PE3YJbTATBI / RESULTS

B xone ombITa HAMH YCTaHOBJICHO, YTO
HCCclieAyeMas TMOMYJISIUsS KOPOB TOJIITHH-
CKOil moponbl monmumopdHa 1o rery OPN u
mpencraBiueHa Tpems reHotumamu: CC —
14,3%, CT — 57,8% u TT — 27,9%. Pacmpe-
nenenue amteneid C u T cocraBumo 0,432 u
0,568 cooTBercTBEeHHO [1].

HccrenoBanue B3aMMOCBSI3M MIPH3HAKOB
MOJIOYHOH MPOAYKTUBHOCTH M IOJUMOP)-
HBIX BapuaHToB reHa OPN mokasajo, d9To
HanOONMBIIAN yIOW 3a TEPBYIO JIAKTAIIHIO
MOJy4eH OT MepBOTEeNOK ¢ reHotunoM CC.
OO0paboTaHHBIC MaHHBIC TMPUBEICHBI B Ta0-
qmie 1.

CTaTHCTUYECKH 3HAYMMOE IPEBOCXOJI-
CTBO T10 YPOBHIO YOSl 32 NIEPBYIO CTaHIapT-
Hyto Jaktamuio (305 nHel) oTMeuaeTcs
MEXKIy TpyIIIaMd KUBOTHBIX, HMCIOIINX
resorunsl CC u TT rena OPN, — 260,9 kr
(3,7%; p < 0,05), a umeromux reHotunsl CC
u CT rema OPN, — 2502 xr (2,9%; p <
0,05).

B monoke ocobeii ¢ renorunom CT mo
reny OPN maccoBas 107151 )krpa Obliia BhIIIE,
YeM Yy CBEPCTHHUII WHBIX T'€HETHYECKUX
rpymm. JlocToBepHBIE pa3Nuuds 1O ATOMY
mokazatento (p < 0,05) o cpaBHEHHIO C TIep-
Borenamu ¢ renotunom CC cocraBwm 0,16
a6¢.%, ac TT - 0,15 a6¢.%.

[To comepkaHnio MaccoBOM nonu Oenka
HaOojaeTcst BApruadeaIbHOCTh B 3aBUCHMO-
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ctu ot rerotuna (3,40-3,41 %), HO HOCHUT
XapakTep TEHICHIUU 0€3 CTaTUCTHYCCKH
3HAYIMOTO Pa3IAYHs.

HawnbGonpmmii BBIXOJ MOJIOYHOTO JKHpPa
3a JIAKTANHWIO TOTYYCH y KUBOTHBIX C T'CHO-
turiom CT, mocTtoBepHas pasHUIA MEXKIY
rpymnamu ¢ resotunamu CT n CC cocraBu-
na 4,0 xr (1,63%; p < 0,05), a MexTy KUBOT-
HeiMu ¢ redotunamu CT wm TT-12,2 kr
(4,96%; p <0,05).

MaxkcuMabHBIA BBIXOJ MOJOYHOrO Oel-
Ka 3aukcupoBaH y KopoB ¢ reHotunom CC
(241,4 xr). [lpyrue mcciieqoBaTeNd Tak JKe
OTMEYaJM BBICOKHH BBIXOJ] MOJIOYHOTO Oe-
Ka Y HMPAHCKOTO TOJINTHHCKOTO KPYITHOTO
poraroro ckora ¢ renotuniom CC rena OPN
[7]. Ydensle, u3yuaBuIue MOMYJSALNUN CEBE-

pOaMEpUKAHCKOM TOJILITUHCKOM TOPOJIBI,
COOOIIHIIN O CBSI3U MEXIY MOJIUMOPPU3IMOM
rera OPN u maccoBoii momeit Oenka MoJoka
[6, 9].

KoaddummeHT MOIT09HOCTH, TEMOHCTPHU-
PYIOLINIA Kakoe KOJIWYECTBO MOJIOKA TPOM3-
BEJIEHO KOpPOBOM Ha 1 Kr >KMBOM Macchl, B
3aBHCUMOCTH OT TCHOTHIIA KOPOB, HAXOIUII-
cs Ha ypoBHe 1326,3-1328,6 6e3 cratucTu-
YEeCKH 3HAYMMBIX Pa3IHunii.

[To ypoBHIO KO3 UIHMEHTa yCTOHIUBO-
CTH JAKTAallMU MPEUMYIIECTBO OBLJIO Y OCO-
oeit ¢ reroruniom CC. Habmomaemoe pazim-
4He, 10 CPAaBHEHHIO C TICPBOTEIKAMH C TETe-
posurotHeiM reHotunom CT, coctaBuio 1,7
(p < 0,05), a romo3urotHeiM renoturiom TT
-5,2(p <0,05).

Taoauna 1
BinsiHue noiMMop(HBIX BAPDMAHTOB reHa ocTeonoHTUH (OPN)
Ha MOKAa3aTeJ I MOJOYHOH NPOIYKTHBHOCTH KOPOB-NEPBOTEIOK
['enoTumnml
Tloxazarenu
CC (n=37) CT (n=149) TT (n=72)

VY noii 3a nakranuto (305 mHEi), KT 7099,5+60,3* 6894,3+188,9 6838,6+£117,1
MaccoBas nons xupa, % 3,41+0,04 3,57+0,07* 3,42+0,03
Maccosas noas 6enka, % 3,40+0,06 3,41+0,01 3,40+0,02
Bbixoa MonoyHOrO Kupa, Kr 242,1£8,66 246,1+5,83* 233,94£2,16
BrIxo MosouHOTO OenKa, KT 241,4+8,22 235,1£3,83 232,5+4,70
Koaddumment MmomogHocTH 1328,3+47,9 1328,6+20,2 1326,3+£24.9
Koaddrmment ycroitanBoct 101,141,9% 99.4+1,1 95,9415
JIAKTAIAN

[Ipumeuanne: * - p < 0,05

BBIBO/IbI / CONCLUSION

B xone JIHK-tectupoBanus 258 kopos-
MIEPBOTENIOK TOJIITHHCKON OPOIBI METOIOM
MIP-II/IP® nonumopdusma reHa OCTEO-
moHTHH (OPN) BBIBICHO, UTO HCCIIEAyeMast
TIOITYJISIIUST KPYITHOTO POTraToro CKOTa ITOJH-
Mop(Ha U TPECTaBlIcHa BCEMH aJUICISIMHA H
TFeHOTUNaMHU. AHalu3 accoluanuil monau-
MopdHBIX BapuaHToB reHa OPN ¢ 5KOHOMU-
YeCKH 3HAYMMBIMHM IIOKa3aTeNsIMU YCTaHO-
BUJI, yTO aiens C oKa3bIBaeT HOJOKUTETHHOE
BIISTHIE HA TIPHU3HAKA MOJIOYHON MIPOTYKTHBHO-
CTH M Ka9€CTBEHHOTO COCTaBa MOJIOKA.
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ABSTRACT

The study was conducted in order to
study the polymorphism of the osteopontin
gene (OPN) and to evaluate the indicators of
milk productivity of Holstein first-calf cows
with different genotypes. The work was car-
ried out in the agricultural complex
"Plemzavod im. Lenin" of the Atninsky dis-
trict of the Republic of Tatarstan and the
laboratory of the Department of Physiology,
Biochemistry, Genetics and Animal Nutri-
tion of the TatNIISKh FIT KAZNTS RAS.
Genotyping was carried out by PCR-PDRF
at the locus of the OPN-Bsel I gene. The
analysis of the genetic structure showed that
the studied population is polymorphic by the
OPN gene. The distribution of alleles and
genotypes was as follows: C-0.432 and T-
0.568; CC — 14.3% (37 goals), CT - 57.8%
(149 goals) and TT - 27.9% (72 goals). The
highest milk yield for 305 days of lactation
and a high yield of milk protein was ob-
served in individuals with the CC genotype.
During DNA testing of 258 Holstein first-
calf cows by PCR-PDRF of osteopontin
gene polymorphism (OPN), it was revealed
that the studied cattle population is polymor-
phic and is represented by all alleles and
genotypes. According to the content of the
mass fraction of fat and the yield of milk fat,
a statistically significant superiority is ob-
served in animals with a heterozygous CT
genotype. It has been established that the C
allele has a positive effect on the signs of
milk productivity and the qualitative compo-
sition of milk.
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| PEOEPAT
> VY KIMHUYECKH 30POBBIX KOPOB IOJIITHHCKON MOpoAbl (n=25) u3y4yeHa AMHAMUKA
3 TOPMOHAIILHOr0 OOMEHa B MEPBBIH TPUMECTP CTEIbHOCTH KOpoB. C 3TOH Lenbio y
o |/ KOpOB B CBIBOPOTKE KPOBM OINpPEAENANM KOHIEHTPAlUHUIO KHccrlenTuHa, 17f-
l “ 1 scTpanuona, IpOrecTepoHa U KOPTU30J1a. 3a KUBOTHBIMH BEJH PEryspHOE HabIIo-
< JICHHE C MPOBEICHUEM KIMHHUYECKHX W aKyMIEPCKO-THHEKOIOTHYECKHX HCCIIEI0BaA-
HUHA. YPOBEHb KUCCIICNITUHA B TIEPBHII TPUMECTP CTEIFHOCTH BO3PACTAN IIpaKTHyie-
CKM Ha TIPOTSHKEHUM BCETO PaccMaTpHBAEMOTO IEPUOA C MOHIDKEHWEM KOHIEHTPALUH 10
194,23423,61 ur/mn Ha 98 neHb. YPOBEHb 3CTPaaAMOJia HA MPOTSHKCHUH MEPBOTO TPUMECTPa
Bo3pactan ¢ 49,66+9,68 no 76,20+17,84 nr/mi, COOTBETCTBCHHO, YTO TAKKE OOBACHICTCS
BKIIIOUEHHEM B €r0 CUHTE3 U CeKpeluto (eTorialeHTapHoro kommiekca. KoHueHrpaius mpo-
recTepoHa M KOpTH30Ja Obljla B CpeIHEM Ha OJTHOM ypoBHeE. B Xojie akcriepumeHTa u3 25 Ku-
BOTHBIX y 14-t Ha 30-b1if ACHP TIOCIIE OCeMEHEeHHs 3a(yUKCHpOBaHa SYMOPHOHABHAS THOECID.
Bcenencreue atoro 6su10 c(hOpMHPOBAHO JBE TPYMIBL: 1-ast rpynma — >KABOTHBIE ¢ HOpPMallb-
HBIM TE€UYE€HHEM OCpeMEHHOCTH M 2-asi Tpymna ¢ SMOpHOHAIBHOM IrHOenbio. AHANMN3UPYs AaH-
HbIE NMMYHO(EPMEHTHOTO aHaIN3a Y >KMBOTHBIX |-H TpyMIbl, MOXXHO OTMETHTH CHHMKCHHC
ypoBHs kuccrnentuHa Ha 11% Ha 28-0if neHb B cpaBHEHUM C 14-M JHEM IOCII€ OCEMEHEHHUS.
IIpu 3ToM KOHLEHTpalMs 3CTPajuoia HAMpOTHB MHoBbIcUIack Ha 29%. Bo-Bropoil rpymme
HAIpPOTHUB YPOBEHb KHCCIIENTHHA U 3CTPAANOJIa HE U3MEHUJIICS M B CPEIHEM OCTAIHCh MPAKTH-
YecKH Ha ogHOM ypoBHe. Ha 28-if neHp mocie oceMeHEHHs B MEPBOM TpyMIe KOHICHTPALUs
KOpTH30JIia OB JOCTOBEPHO BHIINIE IO CPaBHEHHWIO CO BTOpo#l rpymmoit — 15324323 u
9,00+0,89 HMOIB/T, COOTBETCTBEHHO. J[aHHBIE MO KUCCHENTHHY M ICTPAIUONy HE IOKa3ail
JIOCTOBEPHBIX paznuuuid. OTHAKO MHTEPEC MPENICTABISET TO, YTO B IIEPBOW I'PYIIIE NPH MOBHI-
LIEHUH YPOBHS CTPaHoa IIPOUCXOMUT TIOHKEHHE YPOBHS KHCCIENTHHA. B gacTHOCTH, 3TO
COTJIacyeTcsl ¢ paHee POBEICHHBIMU HCCIIEI0OBAHUSIMH, COTJIACHO KOTOPBIM MOJIOOHOE B3aUMO-
BIIMSIHUE JAHHBIX TOPMOHOB, MOXET PEryJIMPOBAThHCS BHICOKOM KOHIIEHTpAaLUe MporecTepoHa.
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BBEJEHHUE / INTRODUCTION

CHIDKEHNE BOCIPOM3BOAUTEIHHOM CIIO-
COOHOCTH BBICOKOTIPOYKTHBHBIX MOJIOYHBIX
KOpPOB TIPOMCXOIMT MO Pa3IUYHBIM TPUYIH-
HaMm, B TOM 4YHCIIe W3-3a HapylIeHHs (QyHK-
UM STMYHUKOB, paHHEH YMOPHOHAIBHOM Hin
(deranbHON CMEPTHOCTH W psiaa apyrux [1].
CH0XHOCTh ONpeeTeHNsI TOYHOTO BPEMEHU
SMOPHUOHAIIBHON CMEPTHOCTH M HaXOXKICHHS
€e HCTUHHBIX IPUYMH 3aCTaBISIET HUCCIENO-
BaTenell oOpamarh BHUMaHWE Ha OOJIbIIOe
KOJINYECTBO OMOMapkepoB. B kauectBe of-
HOTO M3 TaKUX OMOMapKepOB MOXET BBICTY-
MUTh KHUCCIENTHH. Y KPYIHOIO pPOraToro
cKoTa TeH kissl, pacnionaraschk Ha 16 Xpomo-
coMe, KOJUPYyeT MPOrOPMOH B BUAE THIPO-
¢dobHoro Oenka, cocrosmmero u3 135 amuHo-
KHCJIOTHBIX OCTAaTKOB (a.0.). [lanee 3ToT mmpo-
TOPMOH THAPOJIN3YETCs B OETIOK KUCCIIETITHH
53 (KII-53). BosbIioe KOJIMYECTBO UCCIICIO-
BaHMH YyKa3bIBA€T HA BO3MOKHBIM JalibHEH-
i ruaponu3 KII-53 Ha kopoTkue mentu-
nel (KII-14, KII-13 u KI1-10) no ananoruu ¢
JPYTHMH MJIEKONUTAIOMUMU. Bce dweTsipe
¢dopmbI enTraa 00Mana0T ahPUHHOCTHIO U
3G PEKTUBHO CBS3BIBAIOTCS C PEIETITOPAMH,
oOmagasi BBICOKOH YCTOMYMBOCTBIO y BcCeX
BHJIOB TIO3BOHOYHBIX [2].

3a Gosiee yem 20 €T MPOASMOHCTPHUPO-
BaHa POJIb KHCCIENTHHA B KaYeCTBE TIaBHO-
ro (hakTopa WHHIMALMK TOJIOBOTO CO3peBa-
HUSI, PETYJSIUA TOHHMYECKOTO W IMKIIHYE-
CKOTO  BBICBOOOXKIECHHSI ~ TOHAJOTPOIHH-
punmmsuHT-ropmona (I'HPI), okaseiBatomero
CYIIECTBEHHOE BIMSHHE Ha (EepTUILHOCTD
CaMOK: CEKpEIMI0 TOHAJOTPONHHOB, HAYAJIO
CTaJiiu IOJIOBOTO CO3PEBaHUsS, IOJOBYIO
muddepeHnmanmoo  Mo3ra,  HacTyIUICHHE
OBYJSIIMM W METa0OIMYECKYIO DEryJIsIHio
¢deptunsHOCTH [3, 4].

B nayuHOil ntuTepaType UMeeTcss MHOXKe-
CTBO IMyOJIMKAIMH, PacKphIBAIONINX (HU3HO-
JIOTHUECKYIO POJIb KUCCIENITUHA B HEHWpory-
MOpAJIbHOM AacCIHEeKTe Yy pa3lU4YHBIX BHJIOB
JUKAX W JIOMalTHUX KUBOTHBIX [5]. OmHako
BJIMSIHUE U MEXaHHU3M JICHCTBUSI KUCCIICTITH-
Ha B XOJ€ CTEIBHOCTH KPYIHOTO pPOTaToro
CKOTa 10 cHUX mop HescHbl. Llenb maHHOM
paboThl — M3yYeHHE KOHIIEHTPAUH B KPOBH
KHCCIIenTHHa, 17/-3cTpaanona, mporecTepo-
Ha ¥ KOPTHU30J1a B MEPBbIM TPUMECTP CTEIb-
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HOCTH MOJIOYHBIX KOPOB.

MATEPHAJIBI W METOJAbI /
MATERIALS AND METHOD

HccnenoBanus MpoBeIeHbI B IIIEMEHHOM
xozgaiictBe JleHunrpaackoir obmactu. O0b-
eKT M3y4YCHHS — KOPOBBI TONIITHHCKOH IMO-
pomsl (n=25) 06e3 KIMHUYECKUX TNPHU3IHAKOB
3aboJieBaHMi, CO CPETHIM yPOBHEM HPOIYK-
THUBHOCTH 3a MPEBIIYIIYIO JIAKTAIHUIO OKOJIO
11 TeiCc. KT MOJOKa. YCIIOBUS UX COJAEpKa-
HUSI U1 KOPMJIEHHS COOTBETCTBOBAJIN 300Be-
TEepUHAPHBIM TpeOoBaHMsAM. Bce KMBOTHBIC
OBUIM TUTOIOTBOPHO OCEeMEHeHbI Ha 84-89
JEHb TIOCJie OTela PEKTO-IEPBUKAIBHBIM
criocoboM. OHM HaXOIWINCH IO/ TOCTOSH-
HBIM HaOmomeHuweM B Tedyenne 100 mHER
cTelnbHOCTH, HO Ha 14, 28, 42, 56, 70, 84 u
98 1eHb OIBITa IPOBOIUIN OOJIee IETATbHOE
oOcneoBanre ¢ otdbopoMm mpod kposu. Ha
30 ngeHb mocne oceMeHeHus y 14 KopoB KOH-
CTaTUPOBAIN SMOPHUOHAIBHYIO CMEPTHOCTb.
Ha ocHOBaHMH PETPOCIEKTHBHOTO aHAIHM3a
OepemMeHHOCTH OBUTH c(OPMUPOBAHBI 1BE
onpiTHBIe Tpynmbl: Nel(n=11) — KopoBsI ¢
(hU3MONOTHUECKUM TEYEHHUEM OepeMeHHO-
ctH, Ne2 (14) — )KMBOTHBIE, y KOTOPBIX IPO-
n3onuia rubenb 1mioga  (AMOPHOHAIIBHBI
CMETPHOCTB).

Knmnanueckoe o0cnenoBanue KOpoB Mpo-
BOJIMJTH TI0 OOIICTIPUHSATON CXEeME yTpOM 3a
1-2 vaca no xopmuenus. [Ipu sTom n3 xBo-
CTOBOH BEHBI B BaKyyMHBIE ITPOOUPKN OTOH-
paii IpoObI KPOBH, KOTOPBIE Cpa3y LIEHTPH-
¢yrupoBaim (3000 06/MHH), a MOTYYECHHYIO
CBIBOPOTKY KPOBU 3aMOPa)KMBAIM U XpPaHHU-
mm ipu -75°C.

C nomornis0 HabOpOB st UMMYyHOGEp-
MEHTHOTO aHajii3a B KPOBHU OINpPEEIIsin
conmepxanne kuccrnentura (Cloud-Clone
Corp, KHP), mporecrepona u scrpaanoia

(«Ankop-brno», Poccust). HccnenoBanus
MPOBOJMWIN Ha MUKPOIUIAHIIETHOM pPHJIEpPE
Infinite F50 (ABctpust).

it cOopa 300BeTepUHAPHON HH(pOpMa-
1M, XapaKTePHU3YIOIEeH MOJIOYHYIO TIPOJIYK-
THUBHOCTb M BOCIIPOM3BOJHTEIbHBIC Kaue-
CTBA )KMBOTHBIX, HCIIOJIb30BAHBI INIEMECHHBIC
KapTOYKH, >KypHaJbl aMOyJlaTOpHBIE M HC-
KyCCTBEHHOT'O OCEMECHEHHUSL.

[TonmyueHnbie naHHBIE OOpadaThIBaIu C
nmoMoIeio mporpammsl IBM SPSS Statistics
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V26 (CILIA) ¢ mpuMeHEeHHEeM HemapaMmeTpu-
4EeCKOro Meroaa ManHa-YUTHU.

PE3YJIbTATBI / RESULTS

B mnepuwox mepumon mepBoro Tpumectpa
(PU3HOJIOTHYECKOH CTENBHOCTH Yy KOpOB
HaOJIIOAI0TCS 3HAYUTENIbHbIE M3MEHEHUsS B
KpPOBH YPOBHEHl TOPMOHOB, B IIEPBYIO OYe-
pelb CTEPOUAHBIX, BEAYIIYyI0 POJb CpeaH
KOTOPBIX B TEUCHHE BCETO IEPUOAa BHYTPH-
YTPOOHOTO Pa3BUTHS IUI0/IA HTPAIOT BeIpada-
THIBACMbIC SMYHUKAMH, HAANOYCYHHUKAMH H
¢eromnaneHTapHbIM  KOMIUIEKCOM — 3CTpa-

JIMOJI, TporecTtepoH W kopTtuzon [6]. Ilpu
3TOM B XOJI¢ Pa3BHUTHS IUIAIICHTHI KaK MMOKa-
3aHO Ha JIPYTUX BHUJIAX JKUBOTHBIX MPOHCXO-
JIIT TIOBBIIICHUE YPOBHSI KHUCCIICNTHHA, BbI-
MOJIHSIOIIETO pa3inyHble (YHKIIUHU, CBA3aH-
Hble ¢ (DOPMHUPOBAHUEM Y ILJI0/Ia PA3THYHBIX
TKaHel 1 UMMYyHOKOppeKkuueH [7].

JluHaMyKa KHCCIIENTUHA U CTEPOMIHBIX
TOPMOHOB TpeJCTaBlieHa B Tadmune 1, puc.
1,2.

Taoauna 1

N3meHeHne ypoBHsI KHCCIENTHHA, 3CTPAN0JIa, IPOrecTepoOHa U KOPTH30.1a
B IIePBBII TPHMECTP CTEJIbHOCTH Y KOPOB H KOPOB-IIEPBOTEI0K, n=11

I Konuentpauust
CHb
Kuccrienirus, DeTpaauon, IIporectepon, Koptuzou,
CTCIEHOCTH I/ MIT /M HMOJIB/JI HMOJIB/J
14 230,57+18,27 49,66+9,68 35,1744,27 16,42+6,96
28 204,94+38,27 70,26+14,48 26,47+1,11 15,32+3,23
42 253,55+6,67 65,21+19,40 33,52+1,91 13,77+1,65
56 246,86+27,38 65,29+24.51 36,06+5,67 11,75+2,61
70 263+6,41 71,50423,90 29,00+2.26 19,63+8,65
84 277,4+7,97 73,20+20,95 29.48+2.79 15,68+2,58
98 194,23+23,61 76,20::17,84 30,29+3,00 14,29+5,09
90 300
80 -
= 60 200 E
= 50 E
S 40 150 £
g O
g 30 100 §
g 20 “ g
10 ~
0 0

14 28 42

56

70 84 98

HCHB CTCIIBHOCTH

DcTpamuod, mr/mMi

== KuccrnenTuH, Ir/mi

Puc. 1 — Jlunamuxa kuccnenmuna u 25cmpaouond 6 nepewlii mpumecmp cmeibHocmu
MONOUHBIX KOPOB
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Puc. 2 — Junamuxa npocecmepona u kopmusona 6 nepeulii mpumecmp cmeabHOCmu
MOTIOYHBIX KOPOS

Taoauna 2
Konunentpauus kuccnentuna, 17f-3crpaamnosna, nporectepoHa u KOpTu3oJjia
Ipymna 1 I'pynmna 2
FopMOH (oMOpHOHATBHASI CMEPTH)
P 14 nens nocie 28 neHb mocie 14 nens nocie 28 neHb mociie
OCEMEHCHHUS OCEMEHCHHUSI OCEMEHCHHS OCEMEHEHHMS
Kuccnenrus, 230,57+18,27 204,94+38,27 245.84412.92 245294931
r/MJT
DcTpaauon, 49,66+9,68 70,26+14,48 60.37+16,26 617141423
r/MJT
IIporectepon, 35,17+4,27 26,47+1,11 17,5042,09° 23.97+4.72
HMOJIB/JT
KopTtuzonn, 16,42+6,96 15,32+3,23 20454427 9,0040.89"
HMOJIB/JT

IIpumeuanue: “ P<0,05.

YpoBeHb KHCCHENTHHA B mepuof ot 14
n0 84 mHS CTENbHOCTH YBEIWYHWICS Ha
20,3%, Ho B nocaexaytowmue 14 qHeit oH cHU-
suics Ha 30,0%. [locTeneHHOE IOBBIICHUE
KHCCIICITUHA OOBSICHUMO DPa3BUTHEM ILIa-

LECHTBI, KOTOpass BHOCUT CBOI1 BKJIaJ B CHH-

TC3 H

CEKPELHIO

XX UCCICIOBAHMI.

VpOBeHb 3CTpaanoONa Ha MPOTIKCHUH

KHUCCIICTITHHA
Sempere M. Review GPR54 and kisspeptin
in reproduction. Hum. Reprod. Update.
2006; 12(5): 631-9.], omHAKO TIOHWXCHUC
KOHIICHTPAIIMd TOPMOHA TpeOyeT naiabHEH-

[Tena-

TaThl

MIEpBOTO TPUMeECTpa yBenuumicst Ha 53,4%,
YTO TaK)XXe OOBSICHSACTCS BKIIOYEHHEM B €T0
CHHTE3 M CEKpeuuio (heTormaneHTapHoro
KOMIUIEKCA. YPOBEHb IIPOrecTepoHa M KOp-
TH30J1a OBUT B CPEAHEM Ha OJTHOM YpPOBHE.

B Ttabnuie No2 mpenacTaBicHBI pe3yiib-
aHajM3a TOPMOHAIIBHOTO TMPOGUIIs
KOpOB C (hH3HOJIOrHMYECKOH OEpPEeMEHHOCTBIO
U, Y KOTOPBIX OTMEYeHa THOeNs dYMOpHOHA.
BrisBieno, uto B HOpMe B mepuon ot 14 mo
28 mHst OEpEeMEHHOCTH YPOBEHb KHUCCIICTITH-

Ha cHuswics Ha 11,0%, B To BpeMs npu na-
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YpoBeHb nporecTepoHa B MEpBOil rpym-
ne Ha 14-ii neHb mociie OCeMEHEeHHsI B Iep-
BOM TpymIe Jo0CToBepHO okazaics Ha 50,2%
BBIIIIE, YeM y KOPOB, Y KOTOPHIX B JalbHEH-
mieM TPOM30UIET SMOpHOHATIbHAS CMEPT-
HOoCTb. B mocnenyromue 14 aneil ormedeH
pa3HOHAIPABJIEHHBIH TPEH/ AaHHOTO ITOKa-
3arens. [Ipu ¢usnonmoruueckoir GepeMeHHO-
CTH HaOJII0JaeTCs ero yMeHbIIcHHE (Ha
24,7%), HO TpU TATOJOTHM — YBEIHYCHHE
(1a 37,0%).

WHTepecHsble TaHHBIE TTOTYYEHBI 10 KOp-
TH301y. BripabaTeiBaeMbiii KOpOH HAmIO-
YEUHUKOB KOPTH30JI CTUMYJIHPYET TITIOKOHE-
OreHe3 B IEYEHH U 3aracaHue B HEH TIIMKO-
reHa, Karaboim3M OelKkoB B mepudepuye-
CKUX TKaHsIX, IPH 9TOM CHM)KAeT B HUX YTH-
JIU3AIMIO TJIIOKO3bI. ['OpMOH cmoco6cTByeT
MOOMIM3alNHU JKUPHBIX KUCIOT U POCTY CO-
JepKaHUs JHUNAIOB B TCUEHH, SKCKPEIHH
Kallisl, KaJbIWsa, KPEaTHHWHA, 3aJCpPiKKe
HaTpus u xuopa [8]. Hamm wmccnemoBanms
MoKa3aiu, 4To Ha 14 neHb OepeMeHHOCTH
OTMEUEHa He JIOCTOBEpHas TEHJICHIUS K
yBenuueHuto (Ha 24,5%) xopTu3ona y Ku-
BOTHBIX, Y KOTOpBIX MpepBeTCs OepeMeH-
HOCTB, HO uepe3 14 mHell y HHX OTMEUYeHO
CYIIECTBEHHOE €T0 YBEIMYCHHUE 0 YPOBHSA
TIPEBBIIAIOIINI MOKa3aTeIM B CONOCTaBH-
Moii rpyne Ha 41,3%.

JlaHHbIE MO KUCCIENTUHY U ACTPAJUOITY
He TMOKa3aJIu JOCTOBEPHBIX pasnuunil. OgHa-
KO MHTEpEC MPEACTaBISIET TO, YTO B TIEPBOU
IpyIIe MPU MOBBIIICHUH YPOBHS 3CTPANO-
Jla TPOMCXOIHT TIOHIDKEHHWE YPOBHS KHC-
crenTrHa. B 9acTHOCTH, 3TO corjacyercs ¢
paHee TIPOBEJCHHBIMH  HCCJIEIOBAHUSIMH,
COTJIACHO KOTOPBIM I0JJOOHOE B3aMMOBIIHSI-
HUE JaHHBIX TOPMOHOB, MOJET pEryJupo-
BaThCsl BBHICOKOM KOHLIEHTpalMel IMmporecre-

pona [9].
BbIBO/IbI / CONCLUSION
B xome wuccnenoBaHuii 'y  KOpoOB

TOJIIITUHCKOW TOPOJbI M3y4YeHa JMHAMHKA
TOPMOHAJILHOT'O 0OMCHA B MEPBBI TPUMECT]
CTENBHOCTH KOpOB. KOHIIEHTpaIus Kuccren-
THHA B TIEPBBIA TPUMECTP CTEIHLHOCTH BO3-
pacTana Ha TPOTSHKCHWH BCETO paccMaTpH-
BaeMOTr0 TIEpHOJa C TIOHIKCHHEM KOHIICH-
Tpauuu Ha 98-oif nenn. KoHuenTpauus sct-
paauosna Ha MPOTSHXKEHUU TEPBOrO TPUMECT-
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pa Bo3pactana. KoHueHTpanus nporectepo-
Ha U KOPTH30Ja OblIa B CPEIHEM Ha OJHOM
ypoBHE. Y KXHBOTHBIX, Y KOTOPHIX Ha 30-brif
JIeHb ObuTa 3adukcupoBaHa YMOpPHOHATBHAS
CMEPTHOCTb, YPOBHH KHCCIENTHHA M 3CTpa-
JIOJIa He U3MEHSUINCh U B CPEIHEM OCTaBa-
JUCh TPAKTHYECKH Ha OJHOM YpoBHE. Y
JKUBOTHBIX C HOPMaJIbHBIM T€UEHHEM CTellb-
HOCTH K 28 JHIO TPOMCXOIMIIO CHIDKEHHE
KOHIICHTpallu KUCCIEIITUHA, ITPU OJAHOBPEC-
MEHHOM IIOBBIIIIEHUH YPOBHA 3CTpaauona. B
CpaBHEHHUH C TPyIoN 6e3 dMOpPHOHAIBHON
CMEPTHOCTH KOHIIEHTpanus KOpTru3oia Obiia
JIOCTOBEPHO HI)KE, YTO MOXET CBHIETEIb-
CTBOBATbh O CHIDKEHUH HEOXOAMMOCTH MOOH-
JM3alUK OpraHu3Ma K TOCIenyoneMy pas-
BUTUIO IUIOJA.

JanHble 00 ypoBHE TOPMOHOB B KPOBH
MOTYT OBITh HCIIOJB30BAaHBI ISl OLEHKU
(DyHKIIMOHATIBHOTO COCTOSIHHSL SHAOKPUHHON
CHCTEMBI C IIENbI0 COXPAHEHUs 310pOBbS
KOpPOB M UX IOTOMCTBA, a TAKXKE KOPPEKINN
YCIIOBHI COZIEpPIKaHMS M DKCILTyaTaluy.

THE CONCENTRATION OF KIS-
SPEPTIN, 17B-ESTRADIOL AND PRO-
GESTERONE IN THE LUTEAL PHASE
OF THE ESTROUS CYCLE OF A COW
DUE TO REPRODUCTIVE INDICA-
TORS

Shiryaev G.V.' — Candidate of Agricul-
tural Sciences, Prituzhalova A. O.!
ml.scientific.collaborator, Nikitin G.S.> —
Candidate of Vet. n., Shiryaeva N. Al,
Larkina T. A.' — ml.scientific.co-worker.
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2 St. Petersburg State University of Vet-
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ABSTRACT

In clinically healthy Holstein cows
(n=25), the dynamics of hormonal metabo-
lism in the first trimester of cow pregnancy
was studied. For this purpose, the concentra-
tion of kisspeptin, 17p-estradiol, progester-
one and cortisol was determined in the blood
serum of cows. The animals were regularly
monitored with clinical and obstetric-
gynecological studies. The level of kisspep-
tin in the first trimester of pregnancy in-
creased almost throughout the entire period
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under consideration with a decrease in con-
centration to 194.23+23.61 pg/ml on day 98.
The level of estradiol during the first tri-
mester increased from 49.66+9.68 to
76.20+17.84 pg/ml, respectively, which is
also explained by the inclusion of the fe-
toplacental complex in its synthesis and se-
cretion. Progesterone and cortisol levels
were on average at the same level. During
the experiment, out of 25 animals, embryon-
ic death was recorded in 14 on the 30th day
after insemination. As a result, two groups
were formed: the Ist group - animals with a
normal course of pregnancy and the 2nd
group with embryonic death. Analyzing the
data of enzyme immunoassay in animals of
the 1st group, one can note a decrease in the
level of kisspeptin by 11% on the 28th day
compared to the 14th day after insemination.
At the same time, the concentration of estra-
diol, on the contrary, increased by 29%. In
the second group, on the contrary, the level
of kisspeptin and estradiol did not change
and, on average, remained almost at the
same level. On the 28th day after insemina-
tion in the first group, the cortisol concentra-
tion was significantly higher compared to the
second group - 15.32+3.23 and 9.00+0.89
nmol/l, respectively. Data for kisspeptin and
estradiol showed no significant differences.
However, it is of interest that in the first
group, with an increase in the level of estra-
diol, a decrease in the level of kisspeptin
occurs. In particular, this is consistent with
previous studies, according to which such an
interaction of these hormones can be regulat-
ed by a high concentration of progesterone.
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PE®EPAT

CoxpaHeHHe 1 UCIIOIb30BaHUE 3aMOPOKCHO/OTTAsHHBIX CIIEPMAaTO30H-
JIOB TNIETyXOB BaYKHO IUIS MOJJEpKaHUs OHOpazHOOOpas3Hs CeNbCKOXO-
3IHCTBEHHBIX NTHI U B IIEPCHEKTHBE OYyAET WIpaTh BKHYIO POJIb B
CENIeKIUH, YTO OACT OOJNBIIYI0O TMOKOCTH B NPOTPaMMax Pa3BEACHHS.
Taxoe UCTIONIB30BaHUE OTTATHHOTO CEMEHH I1e7IecCO000pa3HO TONBKO MPU
BBICOKOM YPOBHE €ro OIUIOJOTBOpsoIeH crmocoOHocTH. Tperanoza
SIBIISIETCS IEPCIEKTUBHBIM NIPUPOIHBIM KOMIIOHEHTOM B COCTaBE KPHUO3AIIUTHBIX CPEXl I CEMEHH
HETYXOB 3a CUET €€ MCKIIOUUTEILHON CIOCOOHOCTU HEHTpanaM3aluu XOJI0A0BOro crpecca. llenbio
ucciaeoBaHus ObUIO onpenenuTs 3(GEeKTUBHOCTh UCIOIL30BAHUS TPErano3bl B COCTABE KPHO3a-
LITHOTO pa30aBUTENsl CEMEHM NeTyxoB Ha Oaze JlemmHrpanckodr kpuoszamuTHoil cpenst (JIKC-
koHTpoIb). [Ipencrasnena cpeasl JIKC-T20 ¢ nobaBnennem Tperainossl B KOHIEHTpauu 9,5 mM.
TMokaszaTenn MOABMKHOCTH CEMEHH TI0CIE pasMopaxuBanus (3 KpacHbIN poa-ainana, n=10) B 3a-
BHUCHUMOCTH OT COCTaBa CpPEJbl 3HAYMMO He pasnuyanuchk. JlocroBepubie paznuuns (p <0,05) 6butn
MIOJIy4YEHBI IO MOKa3aTeNio0 OMIoA0TBOpeHHOCTH sAull: 86,0% mpu ucnons3zosanuu cpeast JIKC-T20
n 79,0% — JIKC-KOHTpOJIb M TIO OLEHKE COCTOSHUS BUTEIUIMHOBOH MEMOpaHBI XKeNTKa sl (P
<0,001). IToka3zarenb OIUIOMOTBOPEHHOCTH SUI[ HA MPUEMIIEMOM Il OTTASHHOTO CEMEHH YPOBHE
50% coxpaunsuics g0 10 aus (20 neHb cOopa SuIll) OT MOCISTHET0 OCEMEHEHHUS MTPH MCIIOIb30BaHUH
cpenst JIKC-T20. OyHkuMoHanbHAsA MOJHOLEHHOCTh OTTasiHHBIX CIIEPMATO30MA0B COXpaHsIach B
TeueHue 15 nuelt (251 neHp cOopa sMIl) OT MOCIEAHETO0 OCEMEHEHHUS IIPH MCIIOJIb30BaHUN Pa30aBu-
tesst JIKC-T20— omnonorBopeHHOCTS siull 15,0%, KOJIMUECTBO B3auMOAEHCTBUH CIEpMaTO30U10B
IIPU OLIEHKE COCTOSHUS BUTEIUIMHOBOI MEMOpPaHBI XKeJTKa Aull B 001acTU 6JIaCTOAUCKA COCTABHIIO
345,2 mrr/em”. Tlpu ucronb3oBanuy pazdasutens JIKC-KOHTPosb — QyHKIMOHANBHAs CIIOCOBHOCTh
OTTasHHBIX CIIEPMATO30UJIOB B T€ XK€ KOHTPOJbHbIE NEPHOBI OTCYTCTBOBaNA. IloiIyyeHHBIH BBICO-
KU ypOBEHb OILUIOAOTBOPEHHOCTH SIMI] IIPU BKIIIOUEHUH TPETaNo3bl B COCTAB KPUO3AIIUTHOIO pa3-
0aBUTENsI B COYETAHUH C METOJOM 3aMOPAKUBAHUS CEMEHH METYXOB B IpaHyliax MOITBEPXKIAaeT
nenecoodpasnocts BHeapeHus pazbapurens JIKC-T20 B TeXHOJOTHIO COXpaHEHUs TC€HETHYECKOTO
pa3Hoo0pa3us JOKAIBHBIX U a0OPUTEHHBIX MTOPOJI Kyp METOJAMH in Vitro.
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BBEJIEHHE / INTRODUCTION

MeTtoapl KpHOKOHCEPBAIlUM CEMEHH OT-
KPBIBAIOT BO3MOXKHOCTH [UI COXPaHEHHS H
HCTIOJTh30BAHMUS JIOKANEHBIX W a0OPUTEeHHBIX
MOPOA, aJUIENIFHOTO Pa3HOO0Opa3Hsl >KUBOT-
HBIX CHOCO0aMH, KOTOPBIE OBUTH HEBO3MOXK-
HBl B IIPOIIJIOM, KOIZa COXPAaHEHUE in VIVo
OBLTO €MHCTBEHHBIM TOCTYITHBIM.

Ony06imMKoBaHO OOJBIIOE YHCIO PE3yIIb-
TaTOB HCCIICIOBAHUI 1O OTIPEIIEIICHUIO TeX-
HOJIOTHYECKUX IPOTOKOJOB KPHOKOHCEpBa-
LU CEMEHH IETYyXOB, TO3BOJIIFOIINX MaKCH-
MaJIbHO TIPEIOTBPATHTh TOBPEXICHUS pe-
MIPOJyKTUBHBIX KJIETOK M COXPaHUTh UX (ep-
THILHOCTB. [IpoOiiembl, ¢ KOTOpBIME CTall-
KHUBAIOTCS WCCIEIOBATENH 3aKIIOYAIOTCS B
COBEPIIICHCTBOBAHUN METOJOB U IPHEMOB
KPHUOKOHCEpBAIINH CEMEHHU IIETYXOB, OTpa-
JKCHBI BO MHOTHX ITYOIUKAIVSIX, TTOCBSIIICH-
HbIX 9TOM Tematuke [1,2]. K Hum oTHOCSTCS:
3HAYMMOE CHW)KEHHE OIUIOJOTBOPSIONIEH
CHOCOOHOCTH 3aMOPOYKEHO/OTTasTHHOTO  Ce-
MEHH, YTO BBI3BAHO CIICAYIOIIUMHU (haKTopa-
MH: TOBPEXKICHHE IUIA3MAaTHYECKUX MeEM-
Opan  crepMaTo30MIOB, (hparMeHTaIuen
XpOMAaTHHA U CHIDKCHHEM IIPOIICHTA CriepMa-
TO30HIOB C OOMmIeH W TMPOTPECCHBHOM TIIO-
JBIDKHOCTBIO. OpHAKo, B JMTEparype ecTb
MIPUMEPBl  UCCIIEZIOBAaHUN C  Y/IOBIETBOPH-
TCJIBbHBIMU TTOKA3aTCIAMU IO IMPOLUCHTY I10-
JABUXKHOCTH 3aMOpO)KeHO/0’I"I‘a$[HHBIX criep-
MaTO30H/IOB, YTO KaK CJIEJCTBHE, OTpaka-
mock Ha (epTwiIbHOCTH ceMeHH. B 3aBucu-
MOCTH OT HCIOJIb30BAHHBIX ITPOTOKOJIOB
KPUOKOHCEpBAIMH (BUTPUPHUKAINAS WK T10-
9TalTHOE 3aMOpaXMBaHKE), HWHMBUAYalb-
HBIX Pa3IMYMi ¥ MOPOJHOU IPHHA/IIEHKHO-
CTH TIETYXOB, PE3YJIbTAThI OIJIOAOTBOPEHHO-
CTH SUI] JEMOHCTPHPYIOT OOJBIIYI0 W3MEH-
YUBOCTh U cOCTaBISIOT OT 2,0 mo 85,0% [3-
7]. Cpennuii nmokazarenb OIUIOAOTBOPEHHO-
CTH SIUI], TIO0 JHUTEPATypHBIM TaHHBIM, CO-
craBiger nopsaka 30% [8]. PesynbTatel
nocjeHuX uccienoBannii CTaHUIIEBCKON U
np. [23] mokaszamu BO3MOXKHOCTH JOCTHYb
CTaOMILHOTO TMOKAa3aTelsl OIIO0TBOPEHHO-
CTH SIMII, TIOJYYEHHBIX MPHU HCIIONB30BAHUH
OTTasHHOTO CEMCHH TIETyXOB Ha yYPOBHE [0
65%. OCHOBHBIM HaIIPaBIEHHUEM HCCIEN0-
BaHWH SIBISICTCSI COBEPIICHCTBOBAHHUE COCTa-
Ba CpeJIbl ISl 3aMOPaKMBAHHSI CEMEHH TEeTY-
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XOB, UTO TIO3BOJIMT MPEAYNPEKAaTh HeoOpa-
TUMBIE U3MEHEHUs KIETOYHBIX CTPYKTYp H
rudenb CIepMaTo30MA0B HPH 3aMOpPaKUBa-
Hun W orrauBammu [10]. Tlo MHeHuio
Thananurak [11], cbamancupoBaHHas cpena
JUIl  KPHOKOHCEpBAMM HMMEET KIII0YEBOE
3HAUEHHME JUIS COXpaHEHWs (YHKIMOHAIb-
HOW TOJHOLIEHHOCTH CIIEPMATO30UI0B IO-
Clie OTTauBaHUSL.

Hexortopble  mucaxapuibl, OCOOEHHO
Tperajgos3a M caxaposa, BO MHOTHX HCCIIE/I0-
BaHMS HCIOJIB3YIOTCA B COCTaBax Cpexd Ui
3aMOPAXMBAHMS CEMEHH IIETyXOB, KaK KpHO-
MIPOTEKTOPBI, 00JIaAa0MNe HCKIIOYUTENb-
HOH CITIOCOOHOCTBIO HEHTpaTM3alluK X0JI0JI0-
Boro ctpecca [12,13]. 3BecTHO, uTO 3HAYM-
TEJIbHOE KOJIMYECTBO TPETao3bl HaKaIlInBa-
€TCS B MHUKPOOPraHM3Max M IPOTUBOIEH-
CTBYeT TEMIIEpaTyPHBIM cTpeccaMm [ 14] pery-
JMPYET OCMOTHYECKNE HArpy3KH Ha KIETOY-
HBle 000110uKH. 10 MUTEpaTypHBIM TaHHBIM,
Tperajo3a MoBbIIIAeT cTaOMIBHOCTD U arpe-
ranusi MaKpoMOJIEKYJI, CIIOCOOHa 3allUIIaTh
CJIO’KHBIE MOJICKYJISIPHBIC €IUHHUIIBI TIa3Ma-
JeMMBl OT JICHATYPUPYIOLIMX CTPECCOB
[15,16], dopmupyer CTaOHIBHYIO CTEKIIO-
BU/IHYIO MaTpHIly KPHCTAJUIOB JIbAa BHYTPH
KJIETKH C YPE3BBIYAITHO HHU3KOM MOJEKYJISp-
HOH TTOJIBM)KHOCTBIO BO BpeMsI HU3KOTEMIIe-
paTypHOTO CTpecca, YTO CHHXKAET UX ITOBpe-
JKnaronyro xapakrepuctuky [17]. Hucaxa-
pHI Tperajio3a crnocoOHa CTaOMIM3HPOBAaTh
JIMIIUIHBIC KOMIIOHCHTHI MeM6paH, B 4acCtT-
HOCTU NECPCKIIOYCHUC JIMITUAOB JUIHUIHOTO
6ucmos [18,19]. CroiicTBa Tperaiao3sl ObUTH
YUYTEHBI IIPU BKJIIOYEHUH €€ B COCTaB KPHO-
MIPOTEKTOPHOW CpE/Ibl, MPU HCIOIb30BAaHUU
pasbaBurens Jleiika aisi ceMEHHM NETyXOB
[20,21] B kauecTBe 06a3oBOro cocraBa, HO
JIOCTHYh YBEPEHHBIX PE3YJIbTATOB I10 OIUIO-
JIOTBOPSIFOIICH  CIIOCOOHOCTH — OTTAassHHOTO
CeMEHH He ynanochk. Llenpio qanHOrO Mccie-
JIOBaHUS OBLIO OMpeneNuTh dPPEKTHBHOCTD
UCTIONIb30BAaHMS TPETAJIO3bl B COCTABE CPEIbI
JUIl KPUOKOHCEPBAIlMA CEMEHU IIETYXOB Ha
OCHOBE POCCHICKOH pa3paboTku — JleHUH-
rpajckas kpuozamrHas cpeaa (JIKC) [22].

MATEPHAJIBI W METOAbI /
MATERIALS AND METHOD

ConiepkaHue MOTOJIOBbSI Kyp M MOJyde-
HHUEC CCMCHU IICTYXOB. B OKCIICPUMEHTE HC-
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TMI0JIb30BAHO IOI'0JIOBbE Kyp W IETYXOB IO-
poabl KpacHslii po-aitnann (3 n=5 Pn=45),
B Bo3pacte 32 wmen oxmHm (LKII
«['eneTnyeckast KOJUIEKLUSI PEOKUX ITOPOJ
kyp» BHHUUIPX). DOkcnepuMeHTanbHOe
TIOTOJIOBBE COJIEPIKAIOCH B YCIIOBHSAX, COOT-
BETCTBYIOIIMM TpPeOOBaHMUSIM CTaHIAPTHBIX
orepanronHelx  nponenyp (BHUUI'PX).
Cnepmy mojydanud 2 pa3a B HEJEN0 METO-
noM  abpomuHanmbHOTO — Maccaxa  [23]
(Burrows and Quinn 1935) B cTekiIsHHBIC
emroctd V=10 wmi. Kaxnplii moxydeHHBIH
ISKYJAT OIEHUBAJICS WHAWBUAYAIbHO IIO
MaKpOCKOIIMYECKUM W TEPBHYHBIM MHUKPO-
CKOIIMYECKUM [OKa3aTellsiIM B IPOM3BOA-
CTBEHHBIX YCJOBHSIX (MHKpOcKornm MUKpo-
men MC-12, Poccus), ysenmuenue x200.
Kpurepun ortbopa cemenu: odovem 0,2-1,2
MJI; KOHIIGHTPAIlUs CIEpPMaTO30Ma0B >3,1
mipa/mi (potomerp Accuread, IMV Tech-
nologies, UK); obmas moasmxkHOCTE 80,0-
85,0% (Muxpomen MC-12, Poccust) u ar-
rronuMHanys cocrabisuia He 6oiee 10,0%.
Jnst ycTpaHeHMsT MHIMBHIYAJIBHBIX DPasiv-
yuid 00pasibl criepMbl OObEANHSITH U paszie-
JISUTK HA TPU YacTH B COOTBETCTBUM C IlIa-
HOM 3KCIIEpUMEHTA.

IIpouenypa 3amMopakxuBaHUSI M OTTaHWBa-
HUsL ceMeHH. [l 3aMOpaXMBaHHS CEMEHHU
WCIIONIb30BAIM 0A30BBIM COCTaB KPHO3AIIUT-
Hoi cpensl JIKC (xoHTponb) [21], cocraB
9KCTIepUMeHTallbHOTO  pasbasurens JIKC-
T20 Obu1 paccuuTaH NMpU YaCTHYHOM H3MeE-
HEHHUSI COOTHOLICHUS caxapHuJioB B 0a30BOM
pasbasurene: ppyxrosa (0,64r) / Tperamosa
(0,326t (9,5mM)). Obpa3s1s! ciepmsl, pa3Be-
JICHHBIC B cOOTHOMIEHHH 1:1, 3KkBHIMOpHpO-
Bamu oT 18°C no 5°C B Teuenue 40 MHUHYT.
BHocwim  KpHOTIPOTEKTOp  TUMETHJIANeTa-
mun (DMA, Sigma Aldrich, CILIA) 6% or
oOmiero oobema. 3aMOpakMBalld B TpaHy-
nax: Habupanm B munetky Ilactepa HeOOIH-
ol 00bEM CEeMEHM M MEJKHMH KallIsIMU
TIOTPYKaJIM €ro B XHUIKHH a30T. Pazmopaxu-
BaHHME TPaHyJ IPOM3BOAMIN HA INEICBOM
otrauBatene npu t 60°C (ABTOpcKoe cBHIC-
tensecrBo BHUUTPXK, 1989) [21].

OrleHKa MOJBMKHOCTH HATUBHOTO U 3a-
MOpPOYKEHO/OTTassHHOTO ~ CEeMEHH.  AHallu3
MapaMeTpOB JIBIKEHHSI CIEPMATO30HMIO0B C
momombio cucteMbl CASA  (AprycCodr,
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Poccus; Motic BA410E, Kuraif), mist kax-
Joro o0Opasua B JIByX IOBTOPHOCTSIX IIPH
yBenmumaennu x200.

UckycctBenHoe ocemenenne Kyp. Oce-
MEHCHHE BHUPTUHHBIX Kyp (32 Hex. KU3HW,
mo 15 xyp B Kaxmoil rpymie) MpOBOIWIH
JIBa JHS TOJPS, 1032 OCEMEHEHHs COCTaB-
nsuta 40-70 Mk orrassHHOTO ceMeHH (70-80
MJIH. MTOJIBMKHBIX CIIEPMATO30U/IOB), & 3aTeM
yepe3 2 mHs, Bcero 5 ocemeHeHuit [23]. Pe-
kUM ocemernenust ¢ 14:00 mo 16:00 gacos.
COop sAuIl I WHKYOAIWH OCYIIECTBILSIH
gepe3 ICHb MOcie 1TO OCeMEHEHHs exKe-
IHEBHO B TedueHne 9 muel m Ha 15, 20, 25
JIeHb ombiTa. Sliina nakyOupoBanu 144 gaca
JUTSL  OLIEHKU OIutonoTBopeHHocTH (n=400
IIT. ).

Meron oueHKH (EepTHIBHOCTH OTTasiH-
HBIX CIIEPMAaTO30HMIOB B TIONOBBIX IIyTSIX
Kypulbl. [l OLEHKH OILIOZOTBOPSIOLIEH
CIOCOOHOCTH CHEPMATO30HI0B B ITOJIOBBIX
MyTAX Kyp HcImoib3oBaics meron Bakst [24],
IIpeAyCMaTPUBAIOIINN HCIIOJIb30BaHUE BH-
TEJUTMHOBOW MeMOpaHbI Jkentka sun. OreH-
Ky npoBoauiu Ha 5#, 10#, 15# neHs oT mo-
CIIEJIHETO OCEeMeHeHHs. Bkpartie, XenTku
OTIEIsIN OT Oenka, o0jlacTh OJacTOaMCKa
(UKCUPOBAIIN C TIOMOIIBIO KOJBIA U3 (DHITh-
TpoBaJIbHOM Oymaru m obpesanu. OtaerneH-
HYI0 MeMOpaHy OTMBIBAJIM B OXJIaXKICHHBIM
pactBope NaCl (0,9%) u mepeHocunu Ha
npeaMeTHoe crekio. [Ipenapar okpammuBamm
MO MPOTOKOJY: JUisi (PUKCALMH HCIOIb30Ba-
au 30 Mk 10% crnmpToBoro pactsopa ¢op-
MaJrHa Ha KaXIelid mpemapat. Yepes 15-20
CcexkyHIl (OPMAaNMH yNAISIN W OKpaIIWBaH
pearentom ludda ~ 30-40 mxi. Hoxuna-
JUCh TOSBJICHUS IYPIYPHOTO OTTEHKA
(~30c) ¥ OTMBIBAIM JMCTHIUTHPOBAHHOU
Bojoi. Cymwim Ha Bo3ayxe S MuHyT. [Ipe-
napatbl OLIEHMBAJIM Ha MHKpOCKome AXxio
Imager (Carl Zeiss Microscopy GmbH, I'ep-
MaHUs) B TEMHOM IIOJIe TIPH YBEIMYCHHH
x200 ¥ MOACYMTHIBAIM KOJUYECTBO TOYEK
B3aUMOJICHCTBUS CIIEPMATO30MJIOB C BUTEN-
JIUHOBOW MeMOpaHOW (pa3Mep OICeHUBACMO-
ro npemnapara cocrasisut 10Mm™10mm).

Craructuueckuit ananus. s cratuctu-
YecKoi 00pabOTKHM JaHHBIX HCIOIb30BAIH
mporpaMMHBIe  mpmioxkeHns  MS  Excel
(CHIA). lanHBIE TpPEACTaBISITA B BUIAC
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M+SE. Pa3nuuusi Mexay BbIOOpKaMH Olle-
HuBanu 1o U-xkpurteputo MaHHa-YUTHHU U t-
kputepuio CThIO/ICHTA,

PE3YJbTATHBI / RESULTS

Cpenuuii 00beM, MOJIYYEHHOTO CEMEHH
OT Kaxxaoro neryxa coctasisui 0,2+ 0,06 mi,
KOHIECHTpaluus CIEpMaTO30UI0B B IAKYJIsA-
Tax 3,11+0,78 mupa/mii, 9YTO COOTBETCTBYET
I'OCT 27267-2017 «CpexnctBa BOCIpPOH3-
BoactBa. CriepMa METyXOB M MHIIOKOB He-
pa30aBlieHHAS CBEKCITONYUCHHAN.

Hcnonp3oBaHne Tperano3sl B Cpeie s
pa30aBlicHUs] CEMEHU He IoKa3alia 3HAYMMO-
T'0O BJIMSIHHUA Ha 06].[IyIO TMOJABHKHOCTDL CIIEP-
MaTO30HI0B TOCJIC 3KBHIMOpAIMU, U CPe.-
HUH ITOKa3aTelh oOmiell MHMOABMXHOCTH Ha-
THBHOTO ceMeHH cocTaBui 85,0%. 3HaueHue
mokaszaTelnsi oOIIel MMOJBIXHOCTH 3aMOpO-
JKEHO/OTTasTHHOTO CEMEHH OBLIO CHIKCHO IO
ypoBHs 48,0-50,0% (tabmuna 1), u paznuyus
Tak)Ke He OBUTH 3HAYUMBIMHU.

PesynbraThl HCKYCCTBEHHOTO OCEMCHE-
HUSL Kyp OT HCIIOJb30BaHHS OTTAsSHHOIO Ce-

MEHM YYHMTBIBAIM 32 KaXIblil JIeHb cOopa
sur (puc. 1). [ToxazaTenu omiIo0g0TBOPEHHO-
ctu sur npu ucnois3oanuu JIKC-T20 3na-
YUTEJFHO MPEBBINAIN MOKA3aTeId B KOH-
TpOJIC W OTIAMYAINCH BBICOKOH CTaOMIBHO-
cThio: B cpenHeM 86,0% (JIKC-T20), nportus
79,0% (JIKC-kontpois) (p <0,05).

B xonme wmccnenoBaHust OBUIO OTMEYEHO
3HAYUTEIILHOE YBEINYECHHE CPOKOB (DYHKITH-
OHAJILHOM ITOJTHOIICHHOCTH CIIEPMAaTO30UI0B
B IIOJIOBBIX IMYTSIX Kyp TPH HCHOJIb30BaHUU
paspaborannoii cpensr JIKC-T20. Iloxa3a-
TeJb (PYHKIIMOHATIBHONW aKTHBHOCTH CIiepMa-
TOo30M10B Ha 10-if 1eHb OT MOCIIEIHETO OCe-
MeHenus (20-1 geHb cOopa SUIT) OIIO0TBO-
PEHHOCTb SIUI] OCTaBajlach Ha y/IOBIETBOPH-
TenbHOM ypoBHE 50,0%, mpotus 20% mpu
ucnonb3oBanuu cpeanl JIKC-kouTposn. s
TIOATBEPKICHNUSI TIOMYUCHHBIX PE3YIbTAaTOB
[0 OIUIOZIOTBOPEHHOCTH SIUIl IPOBEJECHA
OLIEHKAa COCTOSHMS BUTEIUTMHOBOI MemOpa-
HBl JKEJITKAa SWI] HAa B3aMMOJCHCTBHE CO
criepMaTto3zoniaMu (Tadi. 2).

Taoauna 1

IMoka3aTenu o0uIeii MOABMKHOCTH ceMeHH NMeTyX0B (%)
B 3aBUCMMOCTH OT MCI0JIb3yeMOro pa30aBuTeJisl sl KPMOKOHCEPBAIUH.

Cems O0m1ast MOJBIKHOCT CIIEPMATO30HIOB, Yo
JIKC-xoHTpOIB JIKC-T20

HaTUBHOE 85,0+3,3 85,0+2,9
3aMOPOXKEHOE/OTTAsTHHOE 48,0+£7,5 50,0+4,5

100,0%

80,0%
70,0%
60,0%
50,0%
40,0%
30,0%
20,0%
10,0%

0,0%

On10A0TBOPEHHOCTb ANL, %

e [TRC-KOHTPONB

——
90,0% \/

6 7 8 9 15 20 25

AeHb cbopa Al

NKC-T20

Puc. 1. Iloxazamenu onnooomeopennocmu auy (%) npu uckyccmeenHom ocemenenuu Kyp
3AMOPOACEHO/OMMAAHHBIM CeMEHeM NEeMYX08, 8 3A6UCUMOCTU OM COCMABA pazdagumerns.
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Taoaumna 2

YucJ10 ToOUYeK B3aUMO/ACICTBHS CIIEPMAaTO30HA0B 3AMOPOKEHO/0TTASHHOI0 CeMEeHH
¢ BUTEJJIMHOBOI MeMOpaHoii AlilekJIeTKH KypHlbl in vivo B 3aBUCHMOCTH
0T COCTaBa pa30aBHTeJIs C y4eTOM CPOKOB HX MepeKHBAEMOCTH B MOJIOBBIX My TAX
KypHUBI (B Ka:K10M rpynie oueHeHo no 9 siui B KaXKIblil JeHb c0opa)

Jens coopa sur ot

JIKC-KOHTPOJIb |

JIKC-T20

IIOCJICAHETO OCCMCHCHUA

v 2
Yucmo Touek B3anMOJCUCTBH, IIT./CM

5-i 13,742,7° 461,5+11,5°

10-it 14,9+3,5° 319,3+12,9°

15-i OTCYTCTBYIOT 345,2+11,1
®p<0,001

Puc. 2 — ®pacmenm noas 3penusi MUKpPOCKONUYECKO20 Npenapama 6UmeniuHo8ol
MeMOPaHblL HceIMKa ¢ OMobpaxcenuem 83aumMo0elicmeuss co CNepMamo3oudamu (cmpeixa)
15-1i Oenwv nocne ocemenenus (251 denw coopa auy) (yeenuvenue x200); a — JIKC-konmpons,

0 —JIKC-T20

Beuto ycraHOBICHO, YTO (DYHKIIMOHAIB-
HBIE XapaKTEPUCTUKHU OTTAasHHBIX CIIEpMaTo-
30UI0B U UX COXPAaHHOCTH B ITOJIOBOM Tpak-
T€ Kyp 3HaYMMO Pa3Iu4ainucCh 110/ BIUSIHUEM
COCTaBa KPHO3AIIUTHON CPEIbl: YNCIIO B3aH-
MOJAEMCTBUI CEPMATO30UI0B C BUTEIUIMHO-
BOM MeMOpaHOil B pacuere Ha lcm” Ha Sii
neHb (151 nens cOopa sMIT) OT MOCIETHETO
oceMeHeHus coctaBmio 13,7 mr./em® (JIKC-
KoHTponp) u 461,5 wr./em® (JIKC-T20).
Oco60 oTMeueHo, uto Ha 15i oT mocienHe-
ro oceMeHeHus (25W neHp cOopa siMil) NpU
ncnoip3oBanuu cpeasl JIKC-koHTpoms TOU-
KM B3aMMOJECHCTBHS C BUTEIUIMHOBOW MEM-
OpaHOW ’KenTka He HaOMIOAaINCh, a TpPH
ucnonb3oBanun JIKC-T20 ux KonM4yecTBO
coctaBuio 345,2 wrr./em* (p <0,001).

BbIBO/JbI / CONCLUSION

PesynbraThl, TpPOBEACHHBIX HCCIEOBa-

262

HUH JoKazanu 3 QeKTHBHOCTh HCIOIb30Ba-
HUSI [caxapuia TPErajio3bl B KAYECTBE KOM-
MOHEHTa KPHO3AIUTHOIO pa30aBUTENs LIS
ceMeHH MeTyXxoB. Vcronb3oBaHue Tperano-
361 B KOHIEHTpamuu 9,5 mM mo3BOIIIIO
MOJTYYUTh TI0Ka3aTellb OIUIOJOTBOPEHHOCTH
s 86,0% mporuB 79,0% B KoHTpOde (p
<0,05). OyHKIUOHANBHAS MOIHOICHHOCTh
OTTasiHHBIX ~CIIEPMAaTO30MI0B B IOJOBOM
TpakTe Kyp npu ucnonaszoBanuu JIKC-T20
coXpaHsieTcsl B TedeHue 15 aHel — oriomo-
TBOpeHHOCTh suil 15,0%. Jlns cpaBHEeHUS:
pu ucnonp3oBanum JIKC-koHTpOIH — OILTO-
JIOTBOPEHHBIX SUI] B OIBITE HE 3apPETHCTPH-
poBaHo. Iloka3zarens OIJIOZOTBOPEHHOCTH
SIAI] HA TIPUEMJIEMOM ISl OTTAsSTHHOTO CeMe-
HU ypoBHe 50% coxpansuics no 10-ro gus
(20-#1 nenp cOopa sMIT) OT TMOCIEAHEro oce-
MEHEeHHs NIpHu ucnois3zoBaHuu cpensl JIKC-
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T20. Takum 00pa3oM, UCIOIB3OBAaHHE TpE-
rajo3bl B COCTaBE KPHO3AIIUTHOTO pa3daBu-
texnst JIKC-T20 mo3BonsieT mOaiepKHUBaTh
(YHKIIMOHATbHBIE XapaKTECPUCTUKH OTTasiH-
HBIX CIIEPMAaTO30MI0B B TIOJIOBOM TpakKTe
Kyp B TeUeHHE 2-X Helellb OT IOCIEeIHETOo
OCEMEHEHHSI.

[TosryueHHBIH BBICOKHI YPOBEHB OIION0-
TBOPEHHOCTH SIMI[ TIPU UCIIOJIb30BAaHUU Tpe-
rajo3bl B COCTaBe pa3z0aBUTENsI HJISL KPHO-
KOHCEpPBAaIlM{ CEMEHM IIETyXOB B COUCTAHHU
C METOIOM KpPHOKOHCEpPBAIlMM B TpaHynax,
MIOATBEPKAACT LEJIECO00Pa3HOCTh HCIIONb-
30BaHUS Tperanos3bl. PaspabaTriBacMast Tex-
HOJIOTUSI ~ COXpAaHEHHS PENpOSYKTHBHOTO
Marepuana Ha fomanHeM Buae nrun Gallus
gallus MOXeT, BEpOsTHO, YCHENIHO IpHMe-
HATBCS W TIPU COXPAHEHHM [UKHUX BHUJIOB,
HaXO/SIIIUXCSI B 30HE PHCKA HCIE3HOBEHUSL.

COMPARATIVE EFFECTIVENESS
OF CRYOPROTECTIVE MEDIA FOR
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ABSTRACT

The preservation and use of frozen/
thawed male sperm is important for main-
taining the biodiversity of poultry and will
eventually play an important role in breed-
ing, allowing greater flexibility in breeding
programs. This use of thawed semen is ad-
visable only at a high level of its fertilizing
ability. Trehalose is a promising natural
component in cryoprotective media for
rooster semen due to its exceptional ability
to neutralize cold stress. The purpose of the
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study was to determine the effectiveness of
using trehalose as part of a medium for cryo-
preservation of rooster semen based on the
Russian development - Leningrad cryopro-
tective medium (LCM-control). The compo-
sition of the LCM-T20 experimental medi-
um with the addition of trehalose at a con-
centration of 9.5 mM has been developed.
The mobility indicators of thawed rooster
semen (Rhode Island Red breed, $n=10) did
not differ significantly depending on the
composition of the medium. Significant dif-
ferences (p <0.05) were obtained in terms of
egg fertilization: 86.0% when using the
LCM-T20 medium and 79.0% using LCM-
control and in assessing the state of the vitel-
line membrane of the egg yolk (p <0.001).
The fertilization rate of eggs at a level ac-
ceptable for thawed semen of 50% was
maintained until the 10th day (20th day of
egg collection) from the last insemination
when using the LKS-T20 medium. The func-
tional usefulness of thawed sperm was main-
tained for 15 days (the 25th day of egg col-
lection) from the last insemination when
using the LCM-T20 media - egg fertilization
was 15.0%, the average number of points of
interaction of sperm with the vitelline mem-
brane of the egg yolk was 345.2 pcs/cm2.
When using the LCM-control diluent, the
functional ability of thawed spermatozoa
was absent during the same control periods.
The achieved high level of egg fertilization
when trehalose was included in the cryopro-
tective diluent in combination with the meth-
od of freezing rooster semen in pellets con-
firms the feasibility of introducing the LCM-
T20 diluent into the technology for preserv-
ing the genetic diversity of local and indige-
nous breeds of chickens using in vitro meth-
ods.
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PED®EPAT

dakropsl pocta pudpodaactoB (FGFs) — ato cemelicTBo OenkoB, KOTopoe npe-

cTaBisieT co00i OOJIBIYIO IPYIIY ayTOKPHHHBIX U MapaKpUHHBIX (aKTOPOB, KOH-

TPOJIUPYIOIIEE PA3INIHbIC OMOIOrHYecKne (PYHKIINK Y MHOTUX BHUAOB MIIEKOIIHTA-
ronmx. MmMetorcs cBenmenmst 06 skcnpeccrn reHa FGF2 Ha pasmuuHBIX cTagusax
OHTOT€HE3a MOJIOUHOW KENEe3bl U JIAKTOTEHE3a KPYMHOrO POraTroro CKOTa, yKasbl-
Barolye Ha To, 4To reH FGF2 urpaer npu 5ToM cymecTBeHHyro poib. HMccnenosa-
HO BJIMSHUC TOMMOp¢U3Ma TeHa OCHOBHOTO (hakTopa pocta pudpodiactoB (SNP11646 A/G)
Ha MOJIOYHYIO MPOAYKTHBHOCTH KOPOB TOJIITHHCKOI Mopopl B ycnoBusix Pecryonuku Tatap-
cran. Pabora Beimmonnena B CXIIK «I13 um. Jlenunay. ['enotunuposano meromnom 1P —
[AP® AHK 270 nonHoBo3pacTHBIX KOpPOB. B pesyibrare Obuin MACHTH(GUIMPOBAHBI JBa aj-
nens FGFA — 0,591 u FGFG - 0,409; u Tpu renotuna FGFAA — 19,6% (53 ron.) u FGFAG —
42,6% (115 rom), FGFGG — 37,8 % (102 rox). I'eneTnyeckoe paBHOBECHE COTJIACHO 3aKOHY
Xapnau-BaiinOepra B n3y4aeMoil NOMYJISALUKA HE HAPYIICHO (3HAYEHHE XM-KBaJpaT COCTaBIISCT
3,84). HanGomnpmmit yioii 3a mosHyo Jaktanuio u 3a 305 qHel nakrannu, BHICOKUI K0dphu-
LIUEHTOM MOJIOYHOCTH OTMeYeH y ocobeli ¢ renorunom FGF2AG, Takke OHM OTIMYAIOTCS
MPOAOIKUTEIBHOCTBIO JIAKTAIIMOHHOTO Nepuoja. Hanmydiue nmokaszaTenu kauecTBa MOJIOKA,
TakHe Kak BBICOKOE cojiepKaHne OenKa, MEeHbIIee KOJTMYECTBO COMAaTUYECKUX KIETOK YCTaHOB-
JICHBI y )KUBOTHBIX TOMO3HUToTHBIX 0 ayutento FGF2A. Kopossl ¢ renotuniom FGF2GG Beife-
JISTFOTCSL CPE/IN CBEPCTHHIL BEICOKOH MACCOBOM J0JIEH cozlep KaHusl )KUpa M OOJIBIINM BBIXOI0M
MOJIOYHOTO KHpa. Bce KOpPOBBI MMEIOT BBICOKYIO YCTOHYMBYIO M TUIABHO CIIQIAIOIIYIO JIAKTa-
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LUOHHYIO KPUBYIO (TIEPBBIA THII JIAKTALIUOHHOM JIEITENLHOCTH) KO3 QUIMEHT yCTONYNBOCTH
JIAKTAIMK BBICOK Y BCEX HAOIIOMAeMbIX IPYII KMBOTHBIX, HO HAMOOJNBIINI y 0co0el ¢ TeHo-
tunioMm FGF2GG. [InaBHas u BBIpOBHEHHAS JIAaKTaIlMOHHAs KpWBas HaOMIONaeTcs y KOPOB C
TOMO3HUTOTHBIM T€HOTHIIOM IO aJUleio A TeHa OCHOBHOTO (hakTopa pocta (pubpobiactoB 2,
k0d(uIMeHT crasgaeMoCcTH JaKTAIIMOHHON KPUBOH y HUX cocTaBmi 5,59%. Hambonee Bbico-
KHi KOI((GHUIMEHT MOJOYHOCTH OTMEUYEH y KOPOB, HECYIIMX T'€TE€PO3MIOTHBIH T'€HOTHII

FGF2AG.

BBEJEHHUE / INTRODUCTION

Co3ianue NOroJIoBbsl CKOTA C TeHETHYe-
CKH IIHPOKUM MTOTEHIIMAIOM MOJIOYHOH TPO-
JYKTHBHOCTH KpaiiHe Ba)KHO JUIs MOJIepKa-
HUSI 1 (OPMHUPOBAHUS COBPEMEHHOT'O CKOTO-
BOJICTBA. IIporpecc MOJIEKYJIIPHO-
OHMOIIOTHYECKOI HayKH, OCOOCHHO B 0071acTH
OMOTEXHOJIOTHH, OTKpBIBACT HOBBIE IIep-
CHEKTUBBI ISl pa3pabOTKH W BHEJAPCHUS
aKTyaJIbHBIX TECT-CHCTEM, KOTOpPBIE MOTYT
MI03BOJIUTH MTPOBOJANUTH IMOMCK T€HETHYECKUX
MapKepOB XO35HCTBEHHO-TIONIE3HBIX MPU3HA-
KOB HE3aBUCHMO OT BO3pacTa, mosa u ¢u-
3MOJIOTHYECKOTO COCTOSIHUS )KMBOTHOTO [2].

B nacrosiee BpeMsi OCHOBHOHM 3amaueit
TEHOMHBIX WM T'€HETHYECKHX HCCIIeTOBAaHUN
pa3IMYHBIX BUJIOB JOMAIIHEr0 CKOTa SIBIIS-
eTcs WAeHTU(HUKALUS U KapTUPOBaHUE WH-
JMBUIYJIbHBIX U MHOYKECTBEHHBIX JIOKYCOB
Konmm4yecTBeHHBIX Tpu3HakoB (QTL), koH-
TPOJINPYIOIINE CBOWCTBA OPraHU3Ma, U UMe-
fonye O0JIBIIOE 3HAYECHHUE B )KMBOTHOBO/IUC-
cKoi orpaciy. ['eHbI-KaHAnAaThl OOBIYHO
BBIOMpAIOTCSI Ha  OCHOBE  pe3yJbTaTOB
TIPEABIIYIIUX UCCIECOBAaHUN 110 KapTUpOBa-
HUIO CLEIJICHUS! M CPaBHEHMIO OHOJIOrHYe-
CKUX W/Win (PU3UONOTHUECKUX (YHKIHMHA Y
IpyTUX BUAOB XUBOTHBIX [11]. O630p He-
JIABHUX IMyOJMKALMi MMOKa3bIBAET, YTO MHO-
rue QTL Obumn comocTaBieHsl ¢ MpU3HaKa-
MU, HMEIOIIMMHI SKOHOMUYECKOE 3HaUCHUE Y
MOJIOYHOTO ckoTa [9]. OgHako, HECMOTPS Ha
Goupiioe KonmuecTBo uccaenoanuii QTL y
KPYITHOTO pOraToro CKoTa M JPYrHX BHJIOB,
ObUT JIOCTUTHYT HE3HAYMTENBHBIA ITporpecc
B WACHTH(UKAINN OCHOBHBIX T€HOB, BIHSIO-
MUX Ha  BaXHEHUIINE  XO3AHCTBEHHO-
3HauUMMBbIe MpU3HAKU cTaaa [1].

dakrops! pocra ¢pudpodmactoB (FGFs) —
9TO CEMEUCTBO OENIKOB, KOTOPOE MpE/ICTaB-
JsieT co0OM OOJIBIYIO IPYIITY ayTOKPHHHBIX
U TIapaKpUHHBIX (PAKTOPOB M KOHTPOJIUPYET
pasnuuHble  Ouosoruyeckue (OYHKIUH Y
MHOTHX BUI0B MiekormTaromux [10].
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I'en FGF2 xpymHOro poratoro ckora
nMmeet obmyto mmmHy 6onee 59 kb u pacmo-
jmaraeTcs Ha xpomocome 17. Tpu sk30Ha
KOAUPYIOT Oenok w3 155 aMHHOKHUCIOT
(perucTparmoHHBIHI HOMEp GenBank
NC_007304) [7].

Nmerotest ncciaeqoBaHus 00 3KCIIPECCHu
reHa FGF2 Ha pa3NMUYHBIX CTaaUsIX OHTOTE-
He3a MOJIOYHOM JKene3bl M JIaKTOTeHe3a
KPYIHOTO poraroro ckora [8], yka3bIBaro-
1Iye Ha To, 4To reH FGF2 urpaer npu 3TomM
cylecTBeHHy10 poib. Ilpeamonaraercs, 4ro
9TOT TE€H Y4YacTBYeT B CTHMYJIALUH pPOCTa
KJIETOK MOJIOYHOM >KeJIe3bl, PEryJIUpyeT JKC-
npeccuto uaTepdepona-t (IFNT) — xmroue-
BOTO 3BEHA ITyTH TEPeAayH CUTHANA, y4acT-
BYIOIIIETO B BBIPAOOTKE MOJIOKA M, CIIEI0Ba-
TEJbHO, BIUSIOIIEr0 Ha MOJIOYHYIO MPOAYK-
TUBHOCTb U Ka4eCTBO MPOAYLHPYEMOTO MO-
noka [12].

3aMHTEPECOBAHHOCTh  NPOM3BOANUTENCH
MOJIOYHOITPOMBIIIUIEHHOTO KOMIUIEKCA JaeT
TOYOK K HCCJICAOBAHUSAM, OOECIeunBalo-
MM aKTyaJIbHOW WMH(OpManue o reHeTH-
YECKMX aCMEeKTax BIMSIHUS TMOJMMOppHU3Ma
TE€HOB Ha MOJIOYHYK MPOAYKTHUBHOCTb MU
BOCITPOM3BOIUTEIbHYIO (DYHKIHIO KPYITHOTO
poratoro ckora. [lomydaemsle 3HaHHA I03-
BOJISIT BHEJPUTh COBpEMEHHbIE U (P (eKTHB-
HBIE CIOCOOBI YBEIMUYECHHUS MTPOU3BOANUTEID-
HOM CIOCOOHOCTH KOpOB [5].

Lenp paboTel — HMcciIenoBaTh MOIAMOP-
¢usm rena FGF2 SNP11646 (3amena A —
G) B UHTPOHE | M ONpesieNuTh ero BINSHHUE
HAa MOJIOYHYIO TPOJYKTHBHOCTH KOPOB
TOJIITHHCKOM MOpOJibl B ycioBHsix Pecry0-
suku Tatapceras.

MATEPHAJ nu METOIbI /
MATERIALS AND METHOD
UccrnenoBanuss mpoBomin  Ha  Oase

CXIIK «mrem3ason wm. Jlenwmna» ATHWH-
ckoro paifona PecryGumkm Tarapcran Ha
270 NOAHOBO3PACTHBIX KOPOBaX TOJIIITHUH-
ckoil mopozpl. OOpasipl KPOBH OTOMpAIH ¢
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HCIIOJIb30BaHUEM BaKyyMHBIX IPOOUPOK ¢
OATA-K3 (Apexlab, Kurait). JITHK u3 6uo-
JIOTUYECKOr0 MaTepHana 3KCTPArupoBalld C
ncnonp3oBanneM  Habopa JJHK-Cop6 B
(AmrmalIpaiim, Poccumst), cormacHo ¢ WH-
CTPYKIHMEH TIPON3BOIUTEIIS.

[Momumopdusm rena FGF2 onpenensm
METOJIOM TIOJIMMEPa3HOH HEeNHON peakiuy ¢
MOCEAYIONIeH PEeCcTpUKLUMEeN SHIOHYKIIe-
a3oit RsaN I (Cub2u3uMm, Poccus). B cocras
peaxnuoHHOH cMecH (oommii 06sem 20 MKIT)
BXOAWIN OJIMTOHYKJICOTHIHBIE TpaiMepsl
(EBporen, Poccust) co crnemyromeii mocmuemo-
BaTEJIbHOCTHIO:

F: 5'— CAT AGT TCT GTA GAC TAG
AAG-3'

R: 5'- CCT CTA AAG AAG GAT TAA
GTC AAA ATG GGG CTG GTA - 3.

AnantupoBaHHbli  mportokon  [IIP-
[NAP® ommcan B crathe «llommmopdusm
rera (akropa pocra ¢GuOpodmacToB 2
(FGF2) 'y KpymHOTO poraTroro ckorta
TOJIIITHHCKOM TOpOJIbI B ycioBHsX Pecry0-
suku Tatapcrany

DnektpodopeTndeckoe pasaeieHue Io-
JydeHHbIX [1/IP®-nponyKkToB IpOBOAMIN B
1 %-HOM arapo3HOM reie, ¢ MPUMEHEHHUEM
Opomuna stuaust. Busyanuzanuio u goky-
MEHTHUPOBAHUE OCYIIECCTBIISUIN TIPH ITOMOIIH
CHEIUATU3UPOBAHHOTO 000py10BaHUs
«GelDoc&Go» ¢ mporpaMMHBIM obecriede-
nueM «Image Lab Touch» V. 3.0 (BIO
RAD, CILIA).

Bce cBeaeHust 0 MOJIOYHOW NPOYKTUB-
HOCTH W3Yy4aeMOTO TIIOTOJIOBBSI B3ATHl U3
OHIINATBHON BIICKTPOHHON KapTOTEKH O
crane «COJIDKC. Monounslii  CcKOT
w.9.2.20» (APM Ilmunop, Poccust). Ananus
Ka4yeCTBEHHOTO COCTaBa MOJIOKA MTPOU3BOIHU-
i B tabopatopuu AO T'TI «Daurta» Bico-
Koropckoro paifona PecrryOmmku TaraperaH.

PaccunTteiBany 49acToTy BCTPEYaeMOCTH
OTJETBHBIX ajyleJied M TeHOTHIOB. Bapma-
0ebpHOCTh TeHOTHNOB MO reny FGF2 pac-
CMaTpHBaJIM Ha COOTBETCTBUE 3aKOHY TeHe-
TUYECKOTO paBHOBecus Xapau-BaiinOepra.
3HAUMMOCTh DPA3NMUYUN MeXay HaOoae-
MBIMH M TEOPETHUYECKH O’KUJIAEMBbIMHU 4aCTO-
TaMH TCHOTHUIIOB ONPENEISUIN C IOMOIIBIO
MeToja Xu-kBaapar (x2) [4].

Koapoumment momounoctu (KM) BbI-
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YHUCIISUIN 110 (hopMyJie, TPUBEICHHON HIKE:
KM = (Y noii 3a nakranuto / )xuBasi Macca)
*100.

KoaddummeHT ycTOHUINBOCTH JIaKTaINH

(KVYJI) Beraucsmu mo gopmyie:
KYII=(Y1-V¥2)/Vl1,

rae Y1 — ynoit 3a 305 nHel naxraruw,
KT;

Y2 — ynoii 3a nepsoie 100 aHei makTa-
LIUH, KT.

KoaddummeHnt cnamaeMoCTH JTaKTaIuu
(KCJI) [6] Beraucsm o popmyie:

KCJI = (1-(X¥/n)) * 100,

rme Y = (2 mecsn jaktarmuu-1 mecsiy
nakraruun) * 100%,

N — YKCJIO MECSIIEB JIAKTALUH.

YpoBEeHb JAOCTOBEPHOCTH MOIYYEHHBIX
pa3iMuuii TPOBEPSUIM 10 KPUTEPHIO I-
CTprozeHTa.

PE3YJBTATHBI / RESULTS

B xome wuccienoBanmst monmmopduzma
reHa OCHOBHOTO (pakTopa pocra hudbpodia-
ctoB (FGF2) HaMu OBUIO ONpENeNeHo cie-
IyIolllee COOTHOIIEHHE TeHOTHUIIOB: AA —
19,6% (53 rom.), AG — 42,6% (115 romn.),
GG — 37,8% (102 rox.). B cBoto ouepens,
yactoTa Berpedaemoctu amwiens G (0,591)
HeMHOro mnpeocxoaut amiens A (0,409).
[Tpu pacuere XM-KBaApaT Mbl OMPEACIHIH,
4TO YPOBCHb  BapuaOCIbHOCTH  MEKIY
HAOIIOMaeMBIM U OXHIAEMBIM pacrpesiese-
HHEM TE€HOTHUIIOB COCTaBMI 3,84, 4TO MEHb-
e MaKCHUMaJbHO JOIMMYCTHMBIX 3HAYCHHU
((’xpuT = 5,99), TakuM 06Pa3OM, reHeTHUe-
CKO€ PaBHOBECHE B M3Yy4aeMOIl MOIyJISIUU
HE HapyUICHO.

Ilpu ananuze MOJIOYHOM MPOAYKTHUBHO-
ctu xopoB CXIIK «mimeMeHHON 3aBOJ WM.
JlernHay ATHHMHCKOTO paifoHa OBLIM BBISB-
JICHBI CYNIECTBEHHBIC pAa3NHYIUsI MEKIY
TPYIIIaMH, B 3aBICIMOCTH OT TCHOTHUIIA TCHA
FGF2. ObpaboTtannbie JaHHBIE TPUBEICHBI
B Tabmuue 1.

CpaBHUBasI 1OKa3aTeNN yA0s 3a MEPBYIO
MOJIHYIO JIaKTanuio U 3a 305 JaKkTalmOHHBIX
JIHEH, OYEBUJIHO, BBIACISIOTCA KOPOBBI C
rerepo3uroTHeiM renoturioMm FGF2. V stux
ocobeli HanOoJIee MPOTODKUTEIBHBIN JTaKTa-
[IUOHHBIN MTEPHO U YJOH 3a TOJHYIO JaKTa-
IIUI0 TOCTOBepHO Ooubmie Ha 880,4 Kr wim
11,3% (p <0,001), cymecTBEeHHO MPEBOCXO-
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Tl OTOT TOKa3aTelb y JKUBOTHBIX, TOMO3H-
roteix mo amiento G. IlpeoGmamanue B
yIo€e 3a MepBYIO MOTHYIO JIAKTAIIHIO KOPOB C
reHotuniamMu AG cocraBuio 588,6 kr (7,5%;
p < 0,05 w©Hag romo3uroTHEIMH AA-
0CO0SIMH, a yIOW TEeTePO3UTOTHBIX JKHBOT-
HBIX 3a 305 ngueil Bpimre Ha 181,9 kr wimm
2,6% (p < 0,05).

ITosnydyeHHbIe HaMU pPE3yJbTATHl B XOJIE
aHalM3a BIWSHHS T'€Ha OCHOBHOTO (hakTopa
pocta ¢ubpobIacToB 2 Ha SKOHOMUYECKH
3HAYMMEbIe MPHU3HAKH, CXOXKH C Pe3ysbTaTa-
MH pPaboT 3apyOeXHBIX HCCICIOBATEICH.
WHocTpaHHBIC YUYCHBIC TIPH W3YYICHUH TOJH-
Mopduszma reHa FGF2 B acconmanum ¢ mo-
JIOYHOU TPOTYKTUBHOCTHIO KPYITHOTO pora-
TOTO CKOTa TaKKe yKa3bIBald Ha BBICOKUE
YJ0U KOPOB TOJIITHHCKOW MOPOJBI ¢ T€HO-
turamu AG u GG [12].

[Ipu amanm3e KadecTBEHHBIX IOKa3aTe-
el Monoka (Tabn. 2) OBUIO OmpeniescHo,
YTO KOPOBBI, TOMO3HUTOTHBEIC MO aimienmo G
rena FGF2, BbIrOJHO OTIWYAKOTCS OT
CBEPCTHHUI] 10 COJEPIKAHUIO MACCOBOM JOJH
JKUpa B MPOU3BOAMMOM MOJIOKE H IO BBIXO-
JIy MOJIOYHOT0 xupa. Habmonaemas TeH IeH-
LU B PA3TUYNU 110 ATUM TIOKA3aTeNsIM Baph-
npoBana Ha 0,09-0,11 ab6ec. % un 1,2-1,3 kr
COOTBETCTBEHHO B 3aBHCHMOCTH OT TC€HOTH-
ma. MaccoBasi 1051 6eka JJOCTOBEpHO 0OJTb-
e y ocoOeid, UMEIoImuX reHoTunn AA reHa

FGF2, pasauna c¢ renoruriom GG cocTasis-
et 0,13 a6¢c.% (p < 0,01). XKuBoTHsle, Hecy-
e B Jokyce reHa FGF2-RsaN I amrens A,
TAKK€ CTATHCTHYECKU 3HAUUMO BBLACIISAIOTCS
BBICOKMM BBIXO/IOM MOJIOYHOTO OelKa, OTIIH-
yue cocrasisier 13,8 kr mmm 6% (p < 0,05).

CojnepxaHre COMAaTHYECKHX KIIETOK B
MOJIOKE MOBBIIIEHHOE, C BBICOKON CTENEHBIO
JIOCTOBEPHOCTH, Yy ITOJTHOBO3PACTHBIX KOPOB
¢ reHotunioM GG — B cpaBHEHUHU C MEPBO-
Tenkamu reHoruna AA Ha 110,3 ThIC./CM3
(25,5%; p <0,001).

B HayuHBIX cTaTbsiX 3apyOeKHBIX aBTO-
POB IIPOCIIEKHUBACTCS ITOXOXKAas TEHICHIHS
10 PaH)KMPOBAHMIO TTOKa3aTeNiell KauecTBEH-
HOTO COCTaBa MOJIOKAa B 3aBHCHMOCTH OT
MIPUHAICKHOCTH K TreHotunmy rera FGF2.
Hampumep, u3pamsbCKuMu y4EHBIMU I10JIY-
YEeHbl AHAJIOTWYHBIE [aHHBIC, ITOKa3bIBAIO-
M€ MPEBOCXOJCTBO IO COAEPKAHUIO KHUPA
B MOJIOKE Yy aHAJIM3HPYEeMOTO IIOTOJIOBbS,
nmeromux rerorur GG [13].

Haubonee s¢ddexTnBHas OleHKA JlaKTa-
LIUOHHOW JEATETbHOCTH KOPOB JJaeTCsl MOCie
IIOCTPOCHMSI JIAKTAaLlMOHHOM KPUBOH, KOTO-
pas oToOpakaeT CpeaHM eKeMeCSYHBIN
ynoii. C 3Tol ke EeNbl0 PacCCYUTHIBAIOT KO-
3¢ UIIEHTH MOJIOYHOCTH, YCTOHYNBOCTU H
CIaJaeMOCTH JIAKTalNH.

[TponemoHCcTpUpOBaHHBIE HAa pPUCYHKE |
JIAKTallUOHHBIE KPUBBIE HE CYIECTBEHHO

Taoauna 1

Ioxa3aTenn M0104YHON NPOIYKTHBHOCTH KOPOB B pa3pe3e rena FGF2

R — ToitHbIe AHM, 1H. YV 1oii 3a moJIHYy1O Vnoii 3a 305 gueit
JIAKTALUIO, KT JIAKTallMH, KT
AA 319,4+20,2 7220,1+158,2 6986,0+115,3
AG 328,2+12,2 7808,7+164,9%** 7028,6+65,9*
GG 311,8+13,8 6928,3+79,4 6846,7+62,2
THpumeuanue 30eco u danee: * - p < 0,05, **-p < 0,01, ***-p < 0,001.
Tao6auna 2
IToxa3arenn kayecTBa MOJIOKA KOPOB B pa3pese rena FGF2
MaccoBas Brixon
I MaccoBas Brixoa Moiou- ComaTHnueckue
CHOTUII J10JIs JK1pa, 0 MOJIOYHOT'O 3
o nonist Oenka, % — HOTO OeJjKa, KT KJIETKH, TBIC./CM
AA 3,48+0,09 3,46+£0,03** 243,1+9,04 241,7+5,06* 322,6+37,3
AG 3,46+0,06 3,44+0,02 243,24+5.32 241,8+4,57* 337,0+24,5
GG 3,57+0,07 3,33+0,03 244,445 32 228,0+3,92 432,9424, 0% **
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OTJIMYAIOTCSI APYT OT JpyTa, yKa3bIBas Ha TO,
YTO y BCel BHIOOPKH KOPOB BBICOKAs YCTOM-
YMBasl JIAKTAIMsI, OTHOCSALIASCS K IMEPBOMY
TUIy TO KiIacCH(MKAIWM, pa3paboTaHHOU
A.C. EmenbsiHoBEIM [3].

KoadpduimeHT ycTOWIHBOCTH JTaKTalUU
(KYJI) — »sT0 moOKazaTenb, XapaKTepHU3yIo-
LUK CTENEeHb YCTOMYMBOCTH JIAKTAI[MOHHOU
KpuBOH. [l ucciieqyeMbIX Ipynn >KMBOT-
HBIX XapaKTEPHBI J0CTATOYHO BBICOKHE KO-
3¢ GUIIEeHTH! yeToHUnBOCTH akTanuu (98,9
—99,4 %), oTpakxeHHbIE B TabIMIE 3.

KoaddunmeHT criagaeMocT JIaKTaliuu —
O0OBEKTUBHBIN ITOKa3aTeslb, KOTOPBIA OTpa-
JKaeT CTAOMJIBLHOCTh U POBHOCTD JIAKTAIIMOH-
HoOW KpuBOH. Takum oOpazom, mpu Xapakre-
PHUCTHKE OTAENBHO B3STHIX NEPUOJIOB JIAKTa-

850

;\ coages AA
S
% 800 e .
3 750 —-
; Voot PPN Proeeh
z 700 /i
o .
g ,I
2 650 /i
I (1
g 60
Q- 3
O 55 o #
500
450

Imec 2 mec 3mec 4wmec
cookee A 557 716 729 734
AG 615 773 791 782
=4=-GG 582 756 768 789

I[IUOHHOM NESITENBHOCTH C IIOMOIIBIO JIaKTa-
LMOHHOM KPUBOH, BaXXHO OTMETHUTh, YTO BO
BTOpOi (pase nakTammu y OTHHUX OcobOei
MeJICHHEE, Y APYTUX OBICTpee MPOUCXOIHT
MMOHIKCHNE MOJIOYHON cekpennu. B mccie-
JIOBaHWU OBLTA OMpereNieHa BEIMIHHA KOd(]-
(unpeHTa cragaeMoCTH JIaKTalluy ¢ YeTBep-
TOTO IO JeBATHIN MecsIl (Tad. 3).

Hcxons wu3 92TuX [OaHHBIX, Hauboee
TUIaBHAass W BBIPOBHEHHAs JIAKTAI[IOHHAsS
KpHuBasi HaOIIOAAETCS Y KOPOB C TOMO3UTOT-
HBIM TCHOTHIIOM II0 aJUIETI0 A TeHa OCHOB-
HOTrO (hakTopa pocta (hudbpodmacToB 2. Ko-
3 UIHEHT CHamaeMOCTH JAKTallMOHHOM
KpUBOH y HHMX cocTaBui 5,59, B To Bpems
KaK y JKUBOTHBIX ¢ reHoTHIIOM GG OH ObLI
JIocToBepHO BhIe Ha 1,62 (p < 0,05).

AG =<4=-GG

S5mec  6mec  7mec  8mec  Imec 10 mec
731 712 702 678 635 512
757 718 695 695 657 531

756 708 683 669 619 497
Mecavbl naKTaLmm

Puc. 1 —Jlaxmayuonuvie kpugvle kopos ¢ pasnuunvimu cenomunamu FGF2

Tadauua 3
XapakTepuCTHKA JAKTAIMOHHBIX KPUBBIX ¢ pa3HbIMU reHotunamu FGF2
T'enotun FGF?2
[Tokazarens A G GG
KoadduimeHT ycTONYNBOCTH JTaKTalUU 98,9+2.4 98,5+1,1 99,4+1,1
KoadduimeHT cragaeMocTy JTaKTauu 5,59+0,07 6,03+0,06 7,21+£0,06*
Koaddumment Mmonounocti 1303,6+31,2 1343,4+22.3 1331,0+24,1
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Koa(pduimeHT MOIOUYHOCTH TEMOHCTPH-
pyeT KOJIMYECTBO HAJOCHHOI'O MOJIOKa 3a
nmakTanuio, npuxoxasmerocs Ha 100 xr xu-
Boii Maccel. Hambosee BricOkuit k03¢ -
€HT OTMEYCH y KOPOB, HECYIIUX TeTePO3H-
rotHbIM reHoTun FGF2.

BBIBO/IbI / CONCLUSION

HaubGonee pacmpoctpanen renotun AG
rera FGF2 — moms ero BcTpedaeMocTH
42,6%. Yacrora BcTpedaemoctu amiens G
TeHa OCHOBHOTO (akTopa pocra pudpodia-
croB — 0,591, amrens A — 0,409.

[IpeBocXoACTBO MO YAOK 3a TOJHYIO
naktanuio 1 3a 305 nHel makTanuu mpuHa-
JISKUT, JOCTOBEPHO, OCOO0SM, HMEOLIIM
reHoTunt AG. Takyxe OHM OTJIMYAIOTCS BBICO-
KM KO?((HUIMEHTOM MOJOYHOCTH. B TO
BpeMst Kak Kod(pdHIMeHT yCcTOHYMBOCTH
JTaKTaluu BeIe 1 renotuna GG.

CTaTHCTUYECKH 3HAYUMBIM HAUOOJIBIITHM
ypOBHEM OEJIKOBOCTH MOJIOKa O0JIaJaroT
KOPOBBI, TOMO3HUIOTHBIE TI0 anjento A. OHu
K€ CTAaTUCTUYCCKH 3HAYMMO OTJIHNYAKTCA
MEHBIIIUM COJICP)KaHMEM KOJIMYECTBA COMa-
TUYECKHUX KJIETOK B MOJIOKE.

[To pe3ynpraTtam MpOBEAEHHBIX HUCCIIEHO-
BaHUI BCEe aHAM3UPYEMBIC )KHBOTHBIE OTHO-
CATCS K TICPBOMY THUITY JIAKTAIIHOHHOH Jesi-
TEJIBHOCTH, M XapPaKTCPUBYIOTCS BBICOKOM
YCTOMYMBO M TUIABHO CHaJaroiel JaKTalu-
OHHOMW KpUBOM.
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ABSTRACT

The effect of polymorphism of the gene
of the basic fibroblast growth factor
(SNP11646 A/G) on the milk production of
Holstein cows in the conditions of the Re-
public of Tatarstan was studied. The DNA of
270 full-aged cows was genotyped by PCR -
PDRF. As a result, two FGFA — 0,591 and
FGFG — 0,409 alleles were identified; and
three FGFAA genotypes — 19,6% (53 goals)
and FGFAG — 42,6% (115 goals), FGFGG —
37,8% (102 goals). The highest milk yield
for full lactation and for 305 days of lacta-
tion, a high coefficient of lactation was noted
in individuals with the genotype FGF2AG.
The best milk quality indicators (high pro-
tein content, fewer somatic cells) were found
in animals homozygous for the A allele. All
cows have a high stable and smoothly de-
creasing lactation curve, the coefficient of
lactation stability is higher for the GG geno-

type.
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PE®EPAT
Ienp uccnenoBaHuii — OLEHKA M3MEHEHUMN AJUICJIBHOM CTPYKTYpBI
JIHK-MukpocatemuToB B cTajie CEBEPHBIX OJICHEH HEHELKOW Mopo-
ne1. Pabota mpoBeneHa B [IpuypansckoMm paiione Simano-Henenkoro
ABTOHOMHOTO OKpYTa, Ha 3KCHEPHUMEHTAILHOM CTa/le JKHBOTHBIX,
npuHaanexamux Smanbckoit onbiTHON cTtanuuu TromHL[ CO PAH.
Annenodona BKIIOYAT MHUKpocaTreMTHBIN npodmis 300 oneHew,
MOJTy4eHHBIN B pesynbTare uccnenoBanus 2018 roga u 100 xuBoTHBIX aHanu3a 2022 ropa.
YCcTaHOBIIEHO, YTO CYLIECTBEHHBIE NMPe0Opa3oBaHMs HAOIIOJAINCH 10 BCEM JIOKyCaM, 3a HC-
kimoueHneM NVHRT24. B mukpocaremmuraom npoduie 2018 roga mpucyrcrBoBaiu 6 aie-
neit ¢ cymmapsoit yactoroit 0,298, He BeIsIBICHHBIE B HccaenoBanusax 2022 roga. B 2022 roxy
yCcTaHOBIIEHO 8§ ayureneii ¢ cymmapHoit wactotoi 0,105 He BRIABICHHBIX B IPEIBIAYIIEM HCCIIe-
noBaunu. Vanekc 1lleHHOHA CBUIETENBCTBYET O HE3HAUUTEILHOM POCTE TEHETHUECKOTO pas-
HoOOpasusi B aHamm3upyemoil nonymsiun (Ha 0,059), a Tak ke yBeJIMUCHHH HAOIIOaeMOM
TeTepO3UIOTHOCTH KHUBOTHBIX (Ha 0,074). Mnaekc ¢ukcannu no BceM aHAIM3HPYEMBIM JIOKY-
caM Iokasall, 9To Kak B Beioopke 2018 rona, Tak u 2022, B ucciaeyeMoi MOMYJISIA HAOIT0-
Jajcs NeGUIUT reTepo3uroT, 0HaKo, AaHHble 2022 ro/la YKa3bIBalOT Ha CHIDKEHUE JepHUINTa
rerepo3urotHocTy Ha 0,089. AHanu3 AMBEPreHINHU MOMYISINHU M0 OTACIBHBIM JOKYCaM CBH-
JETEIbCTBYET, YTO MAKCUMAJIBHOE PACXOKICHUE aNJIebHON CTPYKTYPHI MPOU3O0ILIO IO JIOKY-
cy RT9 (d=0,331), RT30 (d=0,236) u NVHRT76 (d=0,231), a MakcuManbpHOE CXOJICTBO COXpa-
Hunock 1o gokycam NVHRT24 (¢=0,007), RT1(d=0,0014) u RT7 (d=0,0020). Takum obpa3om,
MOYKHO 3aKJIFOUUTb, YTO B UCCIICYEMOI MOMYIISAIUK HaOII0alIcs BRIpaXEHHbIH Apeiid) TeHOoB.

BBEJEHHUE / INTRODUCTION uuu. JlanHoe HarpaBiIeHHE KUBOTHOBOACTBA
CeBepHOE OJIEHEBOACTBO SIBJISIETCS KITIO- SIBIISICTCSI OCHOBHBIM, HCTOPUYECKH C(HOPMU-
YEBOM OTpacibl0 CEIbCKOXO3iCTBEHHOTO POBaHHBIM BHUAOM 3aHSITOCTH KOPEHHOTO
MIPOU3BOJICTBA JIJISI APKTUYECKUX M CyOapK- HAacCeJICHUsl CEBEPHBIX peruoHoB. Cenekiu-
THYECKUX peruoHoB Poccuiickoit denepa- OHHO-IUICMEHHasi paboTa B OJICHCBOJICTBE
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BE/ICTCSI TPAJAUIMOHHO-CIOKHUBIIUMUCS Me-
TOJAMH, YTO He Mo3BoisieT 3()(PEKTHBHO
yJIy4IIaTh X039HCTBEHHO-IIOJIE3HbIE ITPU3HA-
KM JKHBOTHBIX [6,7,12]. Cka3aHHOE BBIIIE
o0ycraBIuBaeT HEOOXOAUMOCTE pa3padOTKU
HOBBIX METOJIOB BEJIEHHS CEJICKIIMOHHOMN
paboTHI B CEBEPHOM OJICHEBO/ICTBE.

OpHUM U3 TaKWX HalpaBJICHUH SBISETCS
MIPOBEJICHUE  MOJIEKYJIIPHO-T€HETHYECKON
SKCHEPTU3bl U TCHETHYECKOro aHamm3a |5,
9,10]. Cpenn Hambomee yI00HBIX MapKEpOB
JUISl TIPOBE/ICHHSI T€HETHYECKHX HCCIIe0Ba-
HUl  sBistorcs  mukpocateuutel  (STR)
[1,2,8]. JaHHBIA THI TEHETHYSCKUX MapKe-
POB OTHOCHUTCSI K KHEHTPAIILHBIM, ITOCKOJIb-
Ky HE BIHSET Ha IpOsBICHHE (EeHOTHUIIHYE-
CKUX TIPU3HAKOB JKMBOTHBIX U HE IOJIBEpra-
eTCsl JIaBJICHHUIO ECTECTBEHHOTO W HCKYC-
CTBeHHOTO 0TOOpa [2, 3]. MuKpocaTeIUTHI
007a1a10T BBICOKAM TONIUMOP(GU3MOM, UYTO
1o3BoJIsieT 3((PEKTHBHO HX HCIOIB30BATh
JUISL aHaJIM3a TeHETHYECKOTO POJICTBA U TIPO-
1I€CCOB, MPOUCXOJISIINX B OMyJsiuu [4].

Lenp nccnenoBaHuii — M3yYUTh TUHAMU-
Ky M3MEHEeHHH ajmnenbHoil cTpykTypsl JJHK-
MHUKpPOCATEJUTUTOB B CTAJIE CEBEPHBIX OJICHEH
HEHEUKON mopoabl SIMallbCcKON ONBITHOM

CTaHIINH.
MATEPHUAJ n METO/bI /
MATERIALS AND METHOD

PaGora mnposemena B Ilpuypanbckom
paiione fImano-HeHenkoro aBTOHOMHOTIO
OKpyra, Ha JKCHEpUMEHTAlIbHOM CTaje
(n=1000) SImanbCKOIl ONMBITHOM CTaHIMU —
000CO0JIEHHOTO CTPYKTYPHOIO TMOJpaszese-
Hust ®I'BYH OUIL TromeHCKOro Hay4yHOTO
nenrpa CO PAH. Ilpu npoBeneHnn mccie-
JIOBAaHWH HCIIONB30BAHBI PETPOCIICKTHBHBIC
U CBEKEMOIY4YEHHBIC JaHHBIE 110 aJIEIBHON
CTPYKTYpE AEBATH MHKPOCATEIIUTHBIX JIO-
kycoB JIHK ceBepubix oneneit. K petpo-
CHEKTUBHBIM JJAHHBIM OTHECEH MHUKpocaTes-
JIUTHBIA MPO(UIIb UCCIICAYEMOr0O CTaaa, mo-
my4yeHHbId oT 300 sxuBoTHBIX B 2018 romy
[13]. HoBble maHHBIC BKIIOUANH PE3yIIBTATHI
aHanM3a TMoIMMOp(U3Ma MHUKPOCATEITUTOB
2022 ropa 100 oneneil Toro ke craga Mo
TeM ke Mapkepam. Mccnenosanne /IHK BbI-
TIOJTHMIIA JTa0OpaTOpHsT MOJICKYJISIPHOM TeHe-
TUKH  CEIbCKOXO3AHCTBEHHBIX IKHBOTHBIX
OI'bBHY ©UIl BMX um. JLK. DOpucra. B
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Ka4eCTBE HCXOJHOT0 T'€HETHYECKOro Mare-
puana CIyKWIM KyCOYKM TKaHEH yUIHOH
PaKOBUHBI, KOTOPBIE KOHCEPBUPOBAIH B 96%
3THUIIOBOM CITHUPTE.

JluHaMHKy W3MEHEHHsI TeHETHYECKOU
CTPYKTYpBl CTaJa YCTaHABIMBAIN IIyTeM
OLIEHKH KOJIMYECTBa aJuleNiel Ha aHalnu3upy-
emblit Tokyc (Na), uX 9acToTsl (q) U OMINOKH
(Mq), nporienTa Habmonaemoit (Ho) u oxu-
naemoit (He) reTepo3uroTHOCTH, KOJIMYECTBA
a¢dexTuBHBIX aymtenei (Ne), gucna mpuBart-
HBIX aJUIeIed M CYMMY HX 9acToT (Zq), COOT-
BETCTBUS HAOJIIOAaeMOI M 0XKHMIaeMOH rere-
posurotHoCTH (MHACKC Qukcanuu, Fis), uH-
nekca Illennona (I), koadduienToB rexe-
THyeckoro cxoxactsa (Iy) W reHeTHYeCKOi
nquctaniun (Dy) Mex Iy AByMS BBIOOpPKaMH.

CraTucTHYecKUi aHaIN3 MpPOBEACH IIy-
TEM BBIYHCIICHUS CpeIHEH apu(pMeTHIeCKOH
U CTaHJApTHOM OMMOKH, JOCTOBEPHOCTH
pa3Iuunii CpaBHUBAECMBIX BEJIMUMH YCTAHOB-
JieHa ¢ moMmobio t-kputepust CThIOJIEHTaA C
UCIIONIb30BaHNEM T1akeTa mporpamm  Mi-
crosoft Office Excel.

PE3YJIBTATBI / RESULTS

B tabnuie 1 mokazaHa ITMHAMHKa H3Me-
HeHni vactoT ameneil mo STR-mokycam y
CEBEpHBIX OJIEHEH wuccnenyemoro craga. B
pe3ysbTaTe CMEKHBIX HCCIEeOBaHUN ycTa-
HOBWJIM 3HAYUTCIIBHBIC U3MCHCHUS 110 BCEM
aHAJM3UPYEMBIM JIOKYCaM, 33 UCKIIOYCHUEM
NVHRT24, rme OTCYTCTBOBalIH JOCTOBEp-
HBIE Pa3IN4Ms 10 TEHHBIM YacToTaM. Tak mo
nokycy RT1 naOmronanochk cHIKeHHE BCTpe-
gaemoctu amiens RT1 *! wa 0,018 (P<0,05)
u RT1 * na 0,041(P<0,05), a nauboisee
4acTo BcTpevarommMmes amenem cran RT1
35 (g=0,198). Jokyc RT6 xapakrepu3oBacs
JIOCTOBEPHBIM CHHMKEHHEM YacTOT aJulesiei
RT6 ' (ma 0,084; P<0,001), RT6 '” (ua
0,033; P<0,01), RT6 '"° (ma 0,153; P<0,001)
U BBIPQKEHHBIM YBEIMYECHHEM YacTOTHI
BeTpedaemoctn amwtens RT6 'Y (8 6,2 pasa;
P<0,001). ITo nokycy RT7 npousonuio cHu-
JKEHHEe BCTpedaeMocTu Mukpocarenautr RT7
2% (a 0,041; P<0,01) u RT7 *** (ma 0,040;
P<0,001), a mo RT7 **° mao6opot Habroma-
mock ysenmaeHue Ha 0,086 (P<0,05).

BelpaskeHHBIE M3MEHEHMs HAOJIOJATNCh
1o nokycy RT9. Tak wacrora amnens RT9 ''*
BeIpocia B 2,6 pas (P<0,001), RT9 ' 5 4,3
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pasa (P<0,001), RT9 122 5 5,5 pas (P<0,001),
RT9 *° 5 4,7 pasa. B Beibopke 2018 rozna
RT9 ' Gpur cambIM pacmpocTpaHEHHBIM
amenem storo Jokyca (q=0,684). ITo pe-
3yJlbTaTaM HUCCICNOBAaHHA €ro  4acToTa
BcTpeuaeMocTH cHu3mwiacb B 10,7 pa3
(P<0,001), a cambIM pacrnpocTpaHEeHHBIM
cran RT9 ' (q=0,282). Jloxyc RT27 xapak-
Tepu3oBaica CHWxeHueM B 2022 romy uya-
CTOTBHI paHee CaMOr0 BCTPEYAIOLIETOCs ajlie-
ns RT27 ° ma 0,110 (P<0.01), mpn o1OM
wactota amiens RT27 7 Beipocna B 12,8
pa3 (P<0,001). ITo moxycy RT30 B mormymns-
U HaOII0aI0Ch YBEIHUCHAC KOHLCHTpa-
wun arereii RT30 ' (ua 0,238; P<0,001) u
RT30 2 (ua 0,089; P<0,01), cHmkenne ua-
cror amneneit RT30 2 (B 3,6 pas; P<0,001)
1 RT30 '°. Tlocnemnnii B 2018 romy BCTpe-
yajics ¢ yactotor 0,268, a B 2022 He ObII
BEISBIICH.

CymiecTBeHHOE TiepepacipeeiicHie da-
CTOT HAOMIOAANIOCh TaK e IO JIOKYCY
NVHRT76. Tak, B 2018 rogy camblit pac-
npoctpaHéuubiii auiens NVHRT76 07 g
2022 romy ctai BCTpedaTsCs B 8,8 pa3 pexe
(P<0,001), NVHRT76 '® B 228 pa3
(P<0,001), Ttorma kak NVHRT76 7,
NVHRT76 *, NVHRT76 "', NVHRT76 '*
u NVHRT76 '"' nocrosepro yBemmumin
CBOIO PACHpPOCTPAHEHHOCTH B MOIMYJISIIUH.
Jloxyc NV21 xapakTepn3oBajcs CHIKEHUEM
gactor amteneii NV21 ' (8 6,4 pasa;
P<0,001), NV21 ' (8 3,8 pas; P<0,001) u
YBEIMUEHUEM  BCTPEYAEMOCTH  aJulelei
NV21 ' (8 3,2 pasa; P<0,001), Nv21 '
(1a 0,093; P<0,01) u NV21'™ (8 16,7 pas;
P<0,001).

B Tabnwuie 2 moka3aHbl MpPUBAT-aJUICIIH
AQHAIM3UPYEMBIX BBIOOPOK. Y CTaHOBJIEHO,
4TO B MHKpocateuiutHoM mpoduie 2018
rojia MpUCYTCTBOBAJO 6 auieneil ¢ obmen
gactotoil 0,298, KoTOpBIC HE OBUIH BBHISABIIC-
HBI B nccienoBanuax 2022 roma. Heooxomu-
Mo oTMmetuTh amaens RT30 190, xoTopsli
BcTpevalcs ¢ yacroroi 0,268, a B mocneny-
omeM oOHapyxeH He Obul. B 2022 romy
BBISIBJICHBI § ajiesiell ¢ CyMMapHOW 4acTo-
toii 0,105, koTOpbIe HE OBLTH OOHAPYIKEHBI Y
osieneli B Beibopke 2018 rona.

PesymnbraTsl pabOTH TOKA3aIH, YTO Cpea-
Hee KOJIMYECTBO aJUleNiell ¢ 4acTOToi Oojee
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0,1, ocraBanoch Ha ypoHe 2018 roga (Tadm.
3), mpu 3TOM UX YHCIO MaKCHUMaJbHO BO3-
pocio mo mokycy RT9 (¢ 1-i mo 4-x), a cHu-
3mitock o RT30 (¢ 4-x no 2-x). Komugectso
HaOMOaeMBbIX aijienell B CpeTHEM HMEJo
TEHJICHIMIO K HE3HAYUTEIHFHOMY YBeJHde-
Huto (¢ 9,33 no 9,67), kak U moKaszarenb -
tdextuBubix STR-ammeneit (¢ 4,41 mo 4,68).
MuHUMANTBHBINA TOTUMOP(HHU3M MHKpOCATEI-
JIUTOB TIO pe3yibTaTaM uccliegoBanuii 2022
roga otmedeH 1o jgokycy NVHRT24 (7 an-
neneit), a MakcuManbHbId 1o RT1 (12 amre-
neii). HanbGounpimee coOTBETCTBHE KOJIHMUE-
ctBa HabOmromaempix u 3PdexruBHBIX (Na/
Ne) ayureneit B 2018 rony ObUTO XapakTepHO
st mokycoB RT1 (1,39) u NV21 (1,62), a
MakcumanpHoe otiamune no RT9 (4,64) u
NVHRT76 (2,70). B 2022 roxy mo J0Kycy
RTY9 pannelii mokaszarenab CHU3MICA B 2,7
pasza u coctasuna 1,73, a mo RT30 maobopor
BbIpoc B 1,9 paza. B cpennem oTtHOmienue
HaOmomaeMeIx ¥ S()()EKTUBHBIX aJureiel
UMEJI0 TEHJICHLHUIO K CHIKeHHIo. VHpuekc
[llenHOHA CBUAETENHCTBYET O HE3HAUUTENb-
HOM pOCTE T'€HETHYEeCKOro pazHooOpasusi B
anammsupyemoit nonynsmuu (Ha 0,059). Tlo
nokycy RT9 nabmiogamoch MakcHManabHOE
yBenndeHne mokazatens (wa 0,607), a mo
RT30 nao6opor camxenwue (0,333). Cpenusist
HaOmo1aemMast TeTepO3UTOTHOCTh JKUBOTHBIX
He3HauuTenbHo Bbipocia (Ha 0,074), npu
3ToM 10 Jokycy RT6 HaOmr0manocs Makcu-
MaJbHOE CHHKEeHHE Mmokaszarens (B 2,7 pasa),
a mo RT27 makcumanbubiii poct (Ha 0,408).
Oxnmaemasi T€TepO3UTOTHOCTh IO JIOKYCY
RT30 mmena TEHACHIMIO K BBIPAKCHHOMY
camwkenno (aa 0,160), a mo RT9, maobopor,
k yBenuuenuto (0,324), mpu 5TOM CcpeaHMi
MoKasaTeslb MOYTH He M3MeHwics. VHuekc
(ukcauy Mo BCeM aHAIM3UPYEMbIM JIOKY-
caM CBHUJETENILCTBYET, UYTO Kak B BBIOOpKE
2018 roma, Tak n 2022, B HcciIeayeMon mo-
MyJSIAA HaOMIogaeTcss AeUIUT reTepos3n-
TOT, OJIHAaKO, ITOCJICTHHE JaHHbBIC YKa3bIBAIOT
Ha OoJIbIliee COOTBETCTBHE HaOMOIaeMoOl U
0’KHMJIAEMOM I'€TEePO3UIOTHOCTH - [10Ka3aTellb
B 2022 roay cuusuiucs Ha 0,089. Crour ot-
MeTuTh, 4To Mo Jsokycam RTI, RT7 u
NVHRT24 neduuut rerepo3uror Mnpojao-
JKal  HapacTatb, 1o Jokycam  RTO,
NVHRT76 u NV21 cumxkarscs, mo RT27 u
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Ta6auna 1
N3menenns yacror JHK-Mukpocate1iuT oTae/ibHbIX JJOKYCOB
aHAJM3MPYEMOil NOMYJIAIMH CeBEPHBIX OJIeHeill

Ade- 2018 rox 2022 rox Adne- 2018 rox, 2022 rox

m g | Mg g | Mg 1 g | Mg g | Mg

Jlokyc RT1 Jlokyc RT6
223 0,099 0,012 0,119 0,023 99 0,000 0,000 0,020* 0,010
225 0,126 0,014 0,104 0,021 101 0,020 0,006 0,030 0,012
227 0,119 0,013 0,104 0,021 103 0,099 0,012 0,015%++* 0,009
229 0,159 0,015 0,178 0,027 105 0,242 0,017 0,243 0,030
231 0,023 0,006 0,005* 0,005 107 0,040 0,008 0,248*** 0,030
233 0,007 0,003 0,005 0,005 109 0,048 0,009 0,015%* 0,009
235 0,137 0,014 0,198 0,028 111 0,060 0,010 0,069 0,018
237 0,096 0,012 0,084 0,020 113 0,058 0,010 0,074 0,018
239 0,091 0,012 0,050* 0,015 115 0,396 0,020 0,243+ 0,030
241 0,118 0,013 0,099 0,021 117 0,036 0,008 0,045 0,015
243 0,005 0,003 0,010 0,007 119 0,002 0,002 0,000 0,000
245 0,020 0,006 0,045 0,015 Jlokyc RT9

Jlokyc RT7 116 0,017 0,005 0,005 0,005
216 0,027 0,007 0,030 0,012 118 0,060 0,010 0,153 *+* 0,025
218 0,061 0,010 0,020%* 0,010 120 0,061 0,010 0,262+ 0,031
220 0,404 0,020 0,490* 0,035 122 0,051 0,009 0,282+ 0,032
222 0,136 0,014 0,124 0,023 124 0,017 0,005 0,045 0,015
224 0,050 0,009 0,010 0,007 126 0,684 0,019 0,064+ 0,017
226 0,017 0,005 0,015 0,009 128 0,071 0,011 0,040 0,014
228 0,139 0,014 0,153 0,025 130 0,022 0,006 0,104%** 0,021
230 0,136 0,014 0,139 0,024 132 0,018 0,005 0,045 0,015
232 0,028 0,007 0,015 0,009 Jlokyc RT27
234 0,003 0,002 0,000 0,000 133 0,041 0,008 0,079 0,019
236 0,000 0,000 0,005 0,005 135 0,397 0,020 0,287+* 0,032

Jlokyc RT30 137 0,005 0,003 0,064+ 0,017
188 0,331 0,019 0,569+ 0,035 139 0,255 0,018 0,223 0,029
190 0,268 0,018 0,000%** 0,000 141 0,030 0,007 0,010* 0,007
192 0,010 0,004 0,010 0,007 143 0,000 0,000 0,015 0,009
194 0,008 0,004 0,050%* 0,015 145 0,070 0,010 0,059 0,017
198 0,018 0,005 0,000 0,000 147 0,128 0,014 0,183 0,027
200 0,154 0,015 0,243%* 0,030 149 0,075 0,011 0,079 0,019
202 0,144 0,014 0,040%** 0,014 Jloxyc NVHRT24
206 0,000 0,000 0,030 0,012 147 0,003 0,002 0,010 0,007
208 0,022 0,006 0,015 0,009 149 0,065 0,010 0,040 0,014
210 0,040 0,008 0,025 0,011 151 0,220 0,017 0,223 0,029
212 0,005 0,003 0,010 0,007 153 0,497 0,020 0,490 0,035
218 0,000 0,000 0,005 0,005 155 0,013 0,005 0,015 0,009
220 0,000 0,000 0,005 0,005 157 0,202 0,016 0213 0,029

Jlokyc NVHRT76 159 0,000 0,000 0,010 0,007

91 0,005 0,003 0,000 0,00 Jlokyc NV21
95 0,018 0,005 0,010 0,007 158 0,027 0,007 0,040 0,014
97 0,118 0,013 0,252%%** 0,031 160 0,128 0,014 0,020%** 0,010
99 0,005 0,003 0,050** 0,015 162 0,022 0,006 0,035 0,013
101 0,005 0,003 0,099+ 0,021 164 0,055 0,009 0,178+ 0,027
103 0,002 0,002 0,000 0,000 166 0,227 0,017 0,059 0,017
105 0,114 0,013 0,005%** 0,005 168 0,253 0,018 0,218 0,029
107 0,397 0,020 0,045+ 0,015 170 0,184 0,016 0,277** 0,031
109 0,288 0,018 0371* 0,034 172 0,103 0,012 0,124 0,023
111 0,048 0,009 0,153 0,025 o
1B 0.000 0.000 0015 0.0 174 0,003 0,002 0,050 0,015
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Paznuuus Odocmoseephvl npu  ypoeHe 3HAUUMOCTIU:

no omuouienuio k yacmomam 2018 cooa

RT30 mnpousonuio cmemeHue B CTOPOHY
N30BITKA TETEPO3UTOTHOCTH, a M30BITOYHBIA
B 2018 rogy mo rerepo3sUroTHOCTH JIOKYC
RT6 HaoObOpoT cTanm ¢ BBIpaKEHHBIM Jaehu-
IIUTOM.

AHanu3 JUBEPreHUUH IOMYJIIIHUU O
OTIENBHBIM JIOKycaM (Tabmn.4, puc.) cBuie-
TEJILCTBYET, YTO MAaKCHMAaJIbHOE PacXoiKje-
HHUE AJUICNBHOM CTPYKTYpPBI MPOU30MIIO MO
STR RT9 (d=0,331), RT30 (d=0,236) u

*P<0,05 **P<0,01 ***P<0,001

NVHRT76 (d=0,231), a wmakcuMaiabHOE
cxoacTBO  coxpanwiock 1o NVHRT24
(d=0,007), RT1(d=0,0014) u RT7
(d=0,0020). Takmm oOpa3zom, B HUccIemye-
MO TOMYJISIUU CEBEPHBIX OJICHEH Cylile-
CTBEHHBIM 00pa3oM HM3MEHWJIACh alieNIbHas
ctpykrypa STR-1m0KyCcOB, 9TO mOATBEpKAa-
©TCsl CHIDKCHHEM CPEIHEro TEeHETHYECKOTO
CXOJICTBA IBYX BBIOOPOK 10 0,894.

Tadauma 2
IIpuBar-anieau B aHAJU3NPYEMBIX BHIDOPKAX CeBEPHBIX OJIeHei
Tokye 2018 rox 2022 rop,
Y Aunenu q AJnenu q
RT6 119 0,002 99 0,020
RT7 234 0,003 236 0,005
RT27 - - 143 0,015
218 0,005
RT30 }gg g’é?g 220 0,005
i 206 0,030
NVHRT24 - - 159 0,010
91 0,005
NVHRT76 103 0.002 113 0,015
Bcero, amneneit 6 X 8 X
X q X 0,298 X 0,105
Tadauma 3

H3MeHeHNns reHeTHYECKUX XapPAKTEPUCTHK AHAJM3UPYEMOil Iony Isauu
no STR-mapkepam

Jlokyc Tox %%Al, Na Ne Na/Ne I Ho He Fis
RT1 2018 5 12 8,62 1,39 2,229 0,834 0,884 0,057
2022 5 12 7,81 1,54 2,177 0,752 0,872 0,138
RT6 2018 2 10 4,22 2,37 1,758 0,808 0,763 -0,059
2022 3 10 5,15 1,94 1,859 0,297 0,806 0,632
RT7 2018 4 10 4,41 2,49 1,788 0,685 0,773 0,114
2022 4 11 3,33 3,30 1,552 0,614 0,700 0,123
RTO 2018 1 9 1,94 4,64 1,234 0,305 0,484 0,370
2022 4 9 5,21 1,73 1,841 0,564 0,808 0,302

RT27 2018 3 8 3,97 2,02 1,621 0,424 0,748 0,433
2022 3 9 5,38 1,67 1,857 0,832 0,814 -0,022
RT30 2018 4 10 4,37 2,29 1,682 0,563 0,771 0,270
2022 2 11 2,57 4,28 1,349 0,832 0,611 -0,362
2018 3 6 2,94 2,04 1,255 0,623 0,660 0,056
NVHRT24 2022 3 7 2,97 2,36 1,297 0,545 0,663 0,178
2018 4 10 3,70 2,70 1,535 0,434 0,730 0,405
NVHRT76 2022 3 9 4,18 2,15 1,656 0,624 0,761 0,180
NV 2018 5 9 5,56 1,62 1,851 0,374 0,820 0,544
2022 4 9 5,52 1,63 1,895 0,644 0,819 0,214

M 2018 3,44 9,33 4,41 2,40 1,661 0,561 0,737 0,243
2022 1,33 9,67 4,68 2,29 1,720 0,634 0,762 0,154
M 2018 3,44 0,47 0,36 0,31 0,078 0,057 0,035 0,070
2022 0,88 0,50 0,54 0,31 0,094 0,055 0,029 0,088
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Taoauna 4

IeHeTHYeCKHME CXOACTBO M THCTAHIINY IBYX BHIOOPOK OTHOTO CTAaaa
no ajieasiMm STR-10kycoB (pe3yabTaThl uccaeaoBanus 2018 u 2022 rr.)

Jlokyc In Dy
RTI1 0,986 0,014
RT6 0,912 0,092
RT7 0,980 0,020
RT9 0,718 0,331

RT27 0,962 0,039
RT30 0,790 0,236

NVHRT24 0,993 0,007
NVHRT76 0,794 0,231

NV21 0,912 0,092

M+m 0,894+0,034 0,118+0,040

NVHRT76

Puc. 1 — Ionokycroe eenemuueckoe cxoocmeo no Hero (Iy) 08yx evibopox 00Ho20 cmada
nO pe3yIbmamam 08yX CMENCHbIX UCCILe008AHULL

BbIBO/IbI / CONCLUSION

[TonmyyeHHBIC TEHETUYCCKHUE XapaKTCPHU-
CTHUKHU CBI/IJICTBJ'IBCTBy}OT, qTo 3a aHaJ'II/BI/Ipy-
EMBIH [IEPUOJT BPEMEHU B UCCICIYEMOM CTa-
JIe CEBEpHBIX OJICHeW TMPOU3OILTH CyIIe-
CTBEHHBIC M3MeHeHus amtenodonaa mo STR
-mokycam. OmHUM U3 (PaKTOPOB 3HAUHUTEIb-
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HBIX M3MEHEHHH T'€HETHKO-NOMYJISIHOHHBIX
apaMeTpoB, MO BCEH BUIUMOCTH, SIBIISAETCA
TEHETHYECKUH Ipeiid mo mpuunHe HeOOob-
moro pasmepa nomyisiuy (n<1000). Borsis-
JICHWE HOBBIX aJUIeel U yTpaTy paHee BhIIB-
JICHHBIX TPYIHO O6'b${CHI/ITI) HCOOCTATOYHBbI-
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MH YHCJICHHOCTSMH BBIOOpPOK. XOTSI 3TOT
(heHOMEH BeposSTHEE BCEro TaKKe OOBSCHS-
eTCs IEHCTBUEM CIy9alHBIX (aKkTOpoB, 00y-
CJIOBJICHHBIX KOHEYHBIM OOBEMOM IOITYJIs-
iy, B 1ienom B MOMyssiM OTMEYEHO I10-
BBIIIICHUE T'€HETHYECKOTO pa3zHooOpasus,
CHIDKEHHE YpPOBHSI TOMO3UIOTHOCTH, POCT
yucina HaOIrogaeMbIX M 9 (EKTUBHBIX ajlie-
Jeii. HecMOTpsl Ha CHMJKEHUE CPEIHEro MH-
Jekca (huKcanuy, aHalu3, MPOBEIEHHBIN 10
OTJEIBHBIM JIOKYyCaM, BBISBUJI 3HAUUTEIIb-
Hble (UIYKTyallil 3TOTO IOKAa3aTess, KOTO-
pele MOTYT OBITh CIICICTBHEM BBICOKOW
CTPYKTYpPHPOBAHHOCTH CTaja, 00yCIOBINBa-
IOLeH HapylleHHe CIIy4aliHOCTH CHapuBa-
HUSI BOKEHOK C XOpaMH BO BpeMs roHa. Bel-
SIBJICHUE KOHKPETHBIX MPUYMH HapyIICHHs
TeHETUYECKOT0 PABHOBECHS U PEAYKIUH
TeTEePO3UroT TPEeOyeT H3YUEHUs] CHCTEMBI
pa3BeNCHUs U €ro MOJI0BO3PACTHON CTPYKTY-
PBI CTa/1a, a TaK)Ke MCCIIEOBAHMS MTOTOJIOBBS
10 TIOJIOBO3PACTHBIM TPYMIIAM M pPacIIvpe-
HUS HOMEHKJIATyphl aHanu3upyeMmbix STR-
JIOKYCOB.
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LITE PROFILE IN THE EXPERI-
MENTAL HERD REINDEER OF THE
NENETS BREED
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ABSTRACT

The aim of the research is to evaluate
changes in the allelic structure of DNA mi-
crosatellites in a herd of Nenets reindeer.
The work was carried out in the Priuralsky
district of the Yamalo-Nenets Autonomous
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Okrug, on an experimental herd of animals
belonging to the Yamal experimental station.
The allelofund included a microsatellite pro-
file of 300 deer obtained as a result of the
2018 study and 100 animals analyzed in
2022. It was found that significant transfor-
mations were observed at all loci, with the
exception of NVHRT24. In the microsatel-
lite profile of 2018, there were 6 alleles with
a total frequency of 0.298, which were not
detected in the 2022 studies. In 2022, 8 al-
leles with a total frequency of 0.105 not
identified in the previous study were estab-
lished. The Shannon index indicates a slight
increase in genetic diversity in the analyzed
population (by 0.059), as well as an increase
in the observed heterozygosity of animals
(by 0.074). The fixation index for all ana-
lyzed loci showed that both in the sample of
2018 and 2022, there was a deficit of hetero-
zygotes in the study population, however,
the data of 2022 indicate a decrease in the
deficit of heterozygotes by 0.089. Analysis
of the divergence of the population for indi-
vidual loci indicates that the maximum di-
vergence of the allelic structure occurred at
the RT9 locus (d=0.331), RT30 (d=0.236)
and NVHRT76 (d=0.231), and the maximum
similarity was preserved for the loci
NVHRT24 (d=0.007), RT1 (d=0.0014) and
RT7 (d=0.0020). Thus, pronounced gene
drift was observed in the studied population.
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PE®EPAT
e B nacrosimee Bpemst TpeMs TpyNIaMy YU9eHbBIX BEAYTCsS pa3paOOTKH 110 BHEIPEHHIO
~ U HCIIOJBb30BAHMIO HU3KOYACTOTHOTO YJBTPAa3ByKa B XMPYPIHIO CETYATKH M CTEKJIIO-

JTAHHOTO BUJIa SHEPTHH HAa (PYHKIMOHAIBHYIO aKTHBHOCTh M CTPYKTYPHOE COCTOSIHUAC

ceTyaTrku. B cBs3u ¢ OTUM HamMH OBUIM TPOBEACHBI YKCIIEPUMEHTAIBHBIC U TUArHO-

CTHYCCKUE MCCIICIOBAHUS C MOMOIIBIO COBPEMEHHBIX M 00BCKTHBHBIX METOI0B. 1leib
WCCIIEOBAHUSI COCTOSIIA B TIPOBENICHHE aHAIHM3a MOKa3aTeIel dJIeKTPOPESTHHOTPAMMBI CeTHaT-
KM KPOJIMKA ¥ COMOCTABJICHUE C THCTOJOTHUCCKUMHE JaHHBIMH TTOCTIE yIAJICHHS CTCKIIOBHIHO-
ro Tejaa ¢ MOMOLIBI0 HU3KOYACTOTHOTO YJbTPa3ByKa M MEXaHHYECKOro BO3JEHCTBUS. bbuin
MIPOBECHBI IKCIIEPUMEHTHI Ha Kposikax nopozas! [nammna (n=40). B skcriepuMeHTansHON
rpymme (n=20) ynajlieHne CTEKJIOBHIHOIO Tejla MPOHUCXOIMIO C ITOMOIIBI0 HHU3KOYaCTOTHOTO
yIbTPa3ByKa, B KOHTPOIbHON (n=20) ¢ mMOMOIIbI0 TUILOTUHHOTO MexaHu3ma. Ha 1, 7, 14 u
CYTKH ITPOBOIMIIACH 3AITKChH [TAPaMETPOB a- M b- BOJIHBI 3JIEKTPOPETUHOrPpaMMbl. Takke mpouns-

’ﬁ BHJHOI'O TEJIa. OTCYTCTByCT JA0CTAaTOYHO JaHHBIX U pa60T IO U3Yy4YCHUIO BO3Z[eﬁCTBHH
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BOJIWJIN OLIEHKY CTPYKTYPHOT'O COCTOSTHUSI CETYATKH Ha THCTOJIOTMYECKUX cpe3ax. Ha 1 cyTku
0CJIe ONEPaTHBHOIO BMEIIATEIbCTBA B O0EHX IPYIIAax HCCIIETOBAHUS MTPOUCXOANIO CHIKE-
HHE BCEX ITapaMeTPOB IEKTPOPETUHOIPAMMBI, OLIEHKA I'MCTOJOIMYECKHX JAHHBIX ITOKa3ana
HaIW4#e oTeka B OOJBINMMHCTBE ClIoeB ceTdaTku. Ha 7 n 14 cyTku mapameTpsl a- U b- BOIHBI
BOCCTAHABJIMBAJINCH, HO HE TIPUXOIUIN B HOPMY B 00€HX IpyIIaX, Ha THCTOJIOTHYECKHX TIpe-
naparax HaOJII0JaIoCch YMEHBIICHHE OTeKa BO BceX Closix cetdyaTku. Ha 30 cyTku mokasaresu
a- U b- BOJHBI NMPUXOJWIM B HOPMY, YTO TOBOPHUT O BOCCTaHOBIJICHHH (DYHKIMOHAIBHBIX
CBOWCTB (pOTOPEIENITOPHBIX KIETOK, OMIOJISIPHBIX M KIETOK Miojiepa B 00enx rpymmax, Ha
THCTOJIOTUYECKUX CPe3aX CJIOU CEeTYaTKU BHU3YalIn3UPOBAIMCH YETKO 0e3 IMPU3HAKOB OTEKa.
AHanu3 rokasatelnell 3JIeKTPOPETHHOIPAMMBI U THCTOJIOTUYECKHE JaHHbIe MOKa3al, YTO UC-
NIOJIB30BaHKE HU3KOYACTOTHOTO YJIbTpa3ByKa Ul YAAJICHUS CTSKJIIOBUIHOTO TeJIa MOXKET CUH-
TaThCst OE30IIaCHBIM M IEPCHEKTUBHBIM UL JalbHEHIIero pa3BUTHS.

BBEJEHUE / INTRODUCTION

Ha ceromnsmHuil 1eHb B Ka4ecTBE OC-
HOBHOTO M CTaHJAPTHOTO METOJa yAAJICHHS
CTEKJIOBUJHOTO TeJla MPU XHPYPTHYECKHX
BMEIIATEIbCTBAX VISl JIeueHHs 3a00IeBaHmIA
CceTyaTKl NpUMEHsieTcss (parMeHTaTop ¢
TpaAUIIUOHHBIM NHCBMATHUYCCKUM THJIbO-
TUHHBIM MexaHu3MoM [1-3]. Ctout ynoms-
HYTb, 9TO JJAHHBII METO/ UMEET PsIJ] OTPAHH-
YEHUH, OJHO M3 HHUX 3TO CHIDKEHHE IPOM3-
BOJUTEIBHOCTH TIPH YMEHBIICHUH Kaluopa
camoro (hparMeHTaTopa, 9TO BENET K CHIKe-
HUIO 3 PEKTUBHOCTU BCel cuctemsl [4, 5].

AKTyaJ'[I)HI)IM SBJIACTCA IIOMCK HOBBIX
BBICOKOOHEPTCTUYCCKUX TeXHOJ’[OFHﬁ,
HaNpaBJICHHBIX HA YMEHBIICHHWE TPaBMATH-
3aI1¥, TOBBIIIEHNE OE30MacHOCTH U P PeK-
TUBHOCTH XHPYPIHYECKOTrO JedeHus. Tpems
TpyIIaMi YYEHBIX OBUIO IPEIONKEHO HC-
T10JIb30BaHNE HU3KOYACTOTHOTO YJIbTpa3ByKa
JUISl TIPEBpAlIEHHs CTEKJIOBHIHOIO Teja B
JIETKOYANIIeMYI0 dMyJibeuto [6-9]. brnaroaa-
Ps1 YBEITMUEHUIO CKOPOCTH Y/IaJICHHS CTEKJIIO-
BUJHOTO TeNa, AOCTUTAEMOE IPH MOMOIIN
YBEIMUCHNSI YacTOTHI PE30B, MPOHUCXOIUT
YMCHBIICHHE BPEMEHH  XHPYPTrHUECKOTO
BMEIIATEIbCTBA, TaKXKe IPEUMYIIECCTBOM
SIBIISIETCSI CHIDKEHHE TPAaKIMOHHOTO BO3ZCH-
CTBHS M pPHCKa SITPOTEHHBIX OCIJIOKHEHHE
[10]. B mactosmiee Bpemsi HET JOCTATOYHO
JaHHBIX O BJIWAHUN HU3KOYACTOTHOI'O YJIb-
Tpa3ByKa Ha ceTdaTyro 00oouky. B cBsi3m ¢
9THM aKTyaJbHBIM SBJSIETCS IPOBEACHUE
9KCIIEPUMEHTOB JUIsl UCCIIEIOBAHNS XapaKTe-
pa BO3/CHCTBUS JaHHOTO BHIA DHEPTHH Ha
(YHKIIMOHAIBHOE U CTPYKTYPHOE COCTOSTHHE
CeTYaTKH.

Ha ceroausmHuii 1eHb METOA 3JIEKTPO-
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peruHorpaduu SIBISIETCS OJHUM U3 OOBEK-
TUBHBIX METOJIOB, KOTOPBII MO3BOJISET OIle-
HUTH (PYHKIIOHAIFHOE COCTOSIHHE (OTOpe-
LENTOPOB, OWIOJSIPHBIX KIJIETOK, KIETOK
Mironmepa [11-16].

Lenp nccnenoBaHus — MPOBECTH aHAIN3
ToKazaTeJied 3JIeKTPOPEeTHHOTPaMMBl M TH-
CTOJIOTHYECKHX JIaHHBIX CETYAaTKH KPOJIMKa
nocje yAajJeHUs CTEKIOBUAHOTO Tela ¢ IMo-
MOIIBI0 HHM3KOYAaCTOTHOTO YJIbTPa3ByKa H
MEXaHU4IECKOT0 BO3JICHCTBHSI.

MATEPUAJIBI U  METOJbI
MATERIALS AND METHOD

Brun mpoBeneHs! SKcnepuMenThsl Ha 40
kpomukax moposs! [nammmna (50,5 mecs-
1eB) Becom 3+1 kr. Bce ombIThI OBUTH BBI-
MOJIHEHBI B COOTBETCTBUU «EBponeiickoit
KOHBEHIIMEH O 3alluTe TO03BOHOYHBIX HKH-
BOTHBIX, HCIIOJIb3YEMBIX JUIsl 9KCIIEPUMEHTOB
WINA B UHBIX HAYYHBIX neiwsix» 1986 r., [Ipu-
KazoM MUHHCTEPCTBA  3/IpaBOOXPaHEHUS
Poccum ot 01.04.2016 1. Ne 1991 «O06
yrBepxneHnn [IpaBun Hamrexamiei madbopa-
TOPHOHM TpPaKTUKM». J[MarHOCTHYECKHE WC-
ciemoBaHusl ObITM BBITOJIHEHBI Ha 1, 7, 14 1
30 cyrtku. beuta mpousBeneHa OJouHas paH-
JIOMHU3alUsl JKMBOTHBIX (C TNpPHMEHEHUEM
reHepaTopa CIy4alHbIX yuceln). B skcrepu-
MeHTanbHOH Tpymme (n=20) Tpou3BOIUIN
OTIEPaTHBHOE BMEIIATENbCTBO IS yJalICHUS
CTEKJIOBH/IHOTO TeJa IPH MOMOIIHN (parMeH-
taTopa Kanmbpa 25 G ¢ HCHONIb30BaHUEM
HU3KOYaCTOTHOTO yibTpa3syka (Y3). Pabo-
yasi 4acToTa MHCTPYMEHTa cocTaBisia 32
k[, MakcumanpHas ammutyaa 20 Mxm. B
KOHTpOJbHON Tpymme (n=20) mpumMeHsics
(hparmernTatop kammuodpa 25 G ¢ HCrmoIs30Ba-
HUEM THWJIBOTHHHOTO MexaHuszMa (I'M), ga-

/
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crorta pe3oB coctaBmwia 6000 pes/mun. Bpe-
Ms akcrno3unuu coctaBuio 300 cex. Bce
MaHUITYIAIAN OBUTH BBITOTHEHB HA YHH-
BEPCATBHON O(TATBMOIIOTHIECKOH MHKPO-
xupyprudeckoil cucreme «Ontumen Ilpo-
¢m» (BAO «Omnrumencepsuc», Poccus).
Bcex KMBOTHBIX (DMKCHPOBAIM B CTEPHIIb-
HOW XHPYPTUYECKON MPOCTHIHE M pacrioja-
raju Ha ornepauuoHHoM croie. J{is obecre-
YEeHUs] CTa0MJIBHOW Celaly YKMBOTHBIX IIe-
pen omepanueil BBOIWIA BHYTPHUMBIIIECTHO
pactBop «Kcumazun 2%» (1 mr Ha 1 kr Be-
ca), mmi OOmel aHecTe3sWH BBOIWIA
«3ometmn 100» (7,5 mr Ha 1 KT Beca), Takxke
pacuIMpsuIi 3padoK C IOMOIIBIO 3aKaIbIBa-
HUSI KaIUISIMH B KOHBIOHKTHBAJIBHBIH MEIIOK
«Muzapumakcey» (o | xarie B Kax/bli 11az).
Jdnst  mpoBeneHMs  dJIEKTPOpEeTHHOTrpadun
WCTIOJB30BATM KOMIUIEKC ISl DIEKTPOQH-
3M0J0ruueckux uccinenoBanuii Tomey EP-
1000 (Tomey Corporation, Slnonus). Haka-
IBIBAHCH 3 JEKTPOJIA: THH3Y-TIPUCOCKY Ha
POTOBHILY I1a3a, peepeHTHBIN U 3a3EMJISIO-
IIUA 3JEKTPOJBI PACIoIaraiy TOAKOKHO B
obmactu o6HO# koctH (puc. 1). IIpousso-
JIMJIH 3aIHCh AJIEKTPOPETUHOTPAMMBI OCIIe
20 MUHYTHOH TEMHOBOW amanTald IS
IOy YCHHS MaKCHMAaIIbHOTO oTBeTa
(pexomernnanmu ISCEV), ummnenanc He mpe-
BeIman 4 kKOM, 3alKChIBaIN MapaMEeTPhl aM-
TUTUTY/IbI ¥ IATEHTHOCTH a- ¥ b- BOJIHBI (pHC.
2).

[F—

Puc. 1. Hanoowcenue 31ekmpo0os npu
peaucmpayuu u 3anUcu 2AeKmpopemuHo-
2Pammbl KPOIUKA.
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[locne omepaTMBHOTO BMeENIATENIbCTBA
Ha Ka)J[ble CPOKH IKCIEPHUMEHTa BBIBOAMIN
o 10 KpoJIMKOB MyTeM TepeI03UPOBKHU Oap-
OUTYpaToB M TOTOBWJIM T'MCTOJIOTHYECKHE
mpenaparsl 10 CTAaHJApTHOM MeToamke. B
teyeHne 3-5 cyTtok ¢uxcupoBamun B 10%
pactBope 3a0ydepeHHOro QopmainHa 10
Jlummn, nanee 00E3BOXKMBAIM B CHHPTax
Bocxopsed KoHueHTtpauuu. Cleayrommm
9TAINOM M3TOTABIMBAIN CPE3bl HA Ha MUKPO-
tome LEICA RM 2145 RTS (Leica, I'epma-
Hust). ITomydeHHsle penapaTbl OKpalInBain
TEeMaTOKCHJIMHOM W DJ03MHOM, IO METOJIY
Ban-I'm3ona. [lanpHeiimee mukpodoTorpa-
(¢upoBaHHE NPOU3BOJIWIOCH HAa CBETOBOM
mukpockorie  AXIO IMAGER-Z1 (Carl
Zeiss, I'epmanus) Ha yBenuueHusix ot x100
10 x800.

CpaBHEHHE MOTYYEHHBIX KOJIMYECTBEH-
HBIX TMApaMeTpoB aMIUTUTYyAbl (MKB) u ma-
TEHTHOCTH (MC) a- U b- BOJIH IPOBOIUIOCH
IpY TIOMOIIM HporpammMel Statistica v.11
(StatSoft, CIIIA), naHHBIC TPEACTABJICHBI B
Buze M+Sd, rne M — BeIOOpOUYHOE cpesHee,
Sd — crangaptHoe oTkioHeHue. Takxke mpu-
MEHSJICSL HENapaMEeTPUYECKUN  KpUTEpUi
ManHa-YUTHH, CTaTUCTUYECKH 3HAYMMBIMH
pazmmunst cauranuck mpu p<0,05.
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Puc. 2. Dnexmpopemunozpamma
Kpoaukos sxcnepumernmanvholi (¥Y3) u
xkoumpoavrou (I'M) epynnet 0o
onepamueHo20 6MeuamenrbCmeda.
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PesyasTaTsl / Results

CroycTst CyTKM TIOCI€ OIEPaTHBHOTO
BMEIIATEIbCTBA BCE MTapaMeTphl a- U b- BOJI-
HBI 2JIEKTPOPETHHOTPAMMBI KPOJIMKOB TTOHH-
KaJach Kak B AKCIIEPUMEHTAILHOM, TaK U B
KOHTpOJIbHOH rpymme (puc. 3). DTo cBHIe-
TEJILCTBYET O MOHWKEHHN (DYHKIIMOHAIBHOM
AKTHBHOCTH HapyXHBIX CJOEB CETYAaTKH B
LEHTpPe. MEXIpyNnoBEIX CTATHCTHYECKUX
3HAUUMBIX pA3JIMYUIl MEXIYy aMIUIUTYI0H
(p=0,7913), marentHOCTRIO (p=0,0757) a-
BOJIHBI, aMrumaTynoi (p=0,5454) u nmaTeHT-
HocThi0 (p=0,4104) b- BoNHBI HaiifieHO He
ObLIO.

Choyctss 1 cyTku mociie OmnepaTuBHOTO
BMEIIATENbCTBA B HKCIEPUMEHTAIBHON H
KOHTPOJIHOH Ipynmnax Ha THCTOJOTMYECKUX
npenaparax ObUIM BBISBICHBI W3MEHEHHS B
BUAE OTEKa, MPOMCXOAWIO pa3pekeHHe
CTPYKTYp B OOJIBIIMHCTBE CJIOEB CETYATKH,
LUTOIIa3Ma YETKO He IpOoCMaTpuBaiach
(puc. 4, 5).

Ha 7 cyTtku mociie onepatuBHOIO BMe-
IIaTeNbCTBA AMIUIUTY/IA U JIATCHTHOCTD a- U
b- BONH B 9KCIEpPUMEHTAILHON U KOHTPOJIb-
HOW TpyImax HE3HAUYNTEIbHO BO3pacTaia,
9TO TOBOPUT O TEHICHIMM K BOCCTaHOBIIE-
HUIO (YHKIIMOHAIBHON aKTHBHOCTH (hoTope-
LENTOPOB, OWIOJSIPHBIX KIIETOK M KIJIETOK
Miromnepa (puc. 6). MexXrpymnmnoBbIX CTaTH-
CTHYECKUX 3HAUYMMBIX Pa3IMYui MEXIy am-
wmrtynor  (p=0,3643),  JTaTEHTHOCTHIO
(p=0,0757) BOJIHBI,  aMIUIATYJOU

a-

g_
§
2
-1

Puc. 3. Dnexmpopemurnozpamma Kpoaukos
axcnepumenmanvholl (¥3) u KonmponvHot
(I'M) epynnet na 1 cymxu nocne
onepamueHo20 6MeuamenbCcmed.

(p=0,5205) u natentHocthio (p=0,3447) b-
BOJIHBI TAKX€ HAMICHO HE OBLIO.

Coyctss 7 CyTOK TIOCIIE ONEpaTHBHOTO
BMEIIIATEIECTBA ONMCAHHBIC M3MEHEHUS CET-
YaTKH BCEX KPOJHMKOB OBUIA BHIPAKCHBI B
MeHbIeH cremeHn. [Ipw3HaKMm oOTeka B
Hapy>KHOM SIJIEPHOM U BHYTPEHHEM SIJIEPHOM
CIOSIX YMEHBIIAIUCh KaK B HKCIHEPUMEH-
TaJIbHOM, TaK W B KOHTPOJBHOM rpynnax.
(puc. 7, 8).

Crmycts 14 cyTok mocie onepaTHBHOTO
BMEIIATEIbCTBA aMIUTUTYAa W THKOBAas Ja-
TEHTHOCTh a- U b- BOJH B 00CHWX TpyIax
MIPOJOIDKANIA BOCCTAHABIUBATHCS M CTPEMH-
Jack K JOONEpaluoOHHBIM 3HAYeHHsSIM (pHcC.
9). MeXrpynmnoBbIX CTATUCTUUECKUX 3HAYM-
MBIX  pa3IMUUA  MEXIYy  aMIUIUTYJI0H
(p=0,3846), narentHocthio (p=0,7337) a-
BOJIHBI, aMIuuTya0i (p=0,9698) u mareHT-
HocThIO (p=0,6775) b- BOMHBI HalaeHO HE
OBLITO.

Coycrs 14 cyTOKk Ha THUCTOJNOTHYECKHX
mpenaparax B JKCIEPUMEHTAJIbHONH U KOH-
TPOJIHOHM Tpymnmax MpOsBIEHUS MOpQoIIo-
TMYECKUX M3MEHEHHH MpaKTHYeCKU Hcde3a-
JIM, OCTABAJMCh MPU3HAKU OTE€KA B BHJC Ba-
KyOJIell OKOJIO OTJENbHBIX HEMPOHOB. Mex-
KJICTOYHBIEC CBS3HM MEXIy CETMEHTaMH (OTO-
perenTopoB BoccTaHaBIUBaNUCh (puc. 10,
11).

Puc. 4. Cmpyxmypa cemuamxu kponuka 6
9KCNEepUMeHmMAnbHoU epynne Ha 1 cymiu.
Paspesicenue napysicnoeo adepnoeo cios
(HAC) u snympennezo soepnozo cios
(BAC); omex (7). BCC — énympennuii cem-
yamuwin caou,; CIIK — caou narouex u konbo-
yek,; I — eanenuo3nsie Hetiponsl. Yeen. x400.
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Cnycts 30 cyTok mociie OmnepaTUBHOTO
BMeEIIaTeIbCTBA aMILIUTY/Ia U JIATEHTHOCTD a
- ¥ b- BOJIH 3IIEKTPOPETHHOTPAMMBI TOJTHO-
CThIO BOCCTaHABJIMBAJIACh K JOOTMEPAIHOH-
HBIM 3HAUEHHSM, 3TO CBHUJIECTEIBCTBYET O
MOJHOM (PYHKIIMOHATLHOM BOCCTAHOBJICHHU
(oTOpeLenTOpHBIX KJIETOK, KIeTOK Mrom-
Jepa W OWMNONOPSHBIX KIETOK (puc. 12).
MEXIpyMImoBBIX CTATUCTHYCCKUX 3HAYUMBIX
paznuumii Mexay ammutynon (p=0,3075),
nmaTeHTHOCThIO (p=0,4727) a- BOJHBI, aMILIH-
tymoit (p=0,9397) m marentHOCTBIO (p=
0,7054) b- BoJHBI HaliIeHO HE OBLIO.

¥

N, A 4
Cor 2 5 st

e N A
Puc. 5. Cmpyxmypa cemuamxu kponuxa Ha
1 cymxu 6 konmponvhot epynne. Omex 6
cnosx cemuamiu ( 7) HAC — napyoicnwviii
sadepruiil crou; BCC — enympennuii cemua-
muui caou,; BAC — enympennuii soeprwiil
cnoti; I'— eanenuosnule netiponul. Yeen. x400.

W

=3 b y3

Puc. 6. Dnexmpopemunoepamma Kpoauxos
aKcnepumenmanvhot (¥3) u konmponvHot
(I'M) epynnet na 7 cymxu nocie
OnepamusHo20 6MeumamenbCmed.
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Cnyctst 30 cyTok mociie OnepaTuBHOTO
BMEIIATEIbCTBA HA THCTOJIOTHYECKHX MpeTia-
parax B 00eHX IpylIax CeTYaTKH KPOJIHKOB
BBITJIsII€]Ia MHTaKTHOW, IPH3HAKOB OTEKa He
oOHapyxuBanock. CTpyKTypa CI0EB BBITIIS-
Jie7la POBHOM, MEXKIJICTOYHBIC TIPOCTPAHCTBA
ObUTM OJTMHAKOBOH IIMPUHBI, BCe HEHPOHBI
ObuTM HOpMasbHOU opMBI (puc 13, 14).

RN L e LA g b
Puc. 7. Cmpyxmypa cemuamxu kpoauxa 6
9KCNEpUMEHMANbHOU epynne Ha 7 CYmKU.
Omex (7); CIIK — cnoii nanouek u xon6ouex;
HAC — napyascnoui soepnoii crou; HCC —
Hapyrcuwili cemuamutii ciou; BAC — enym-
pennuil sdepuwiii caoul; BCC — enympennuil
cemuamulil ciou, 1" — eanenuosnwvle Heupo-

uvl; He — nepesnvie 6onokna. Yeen. x400.

7 cymiu 6 konmponvHou epynne. Omex ( 7)
CIIK — cnou nanouex u korboouex;
HAC — napyacnoii ssoepuoiii croii; BAC —
enympennuil sioepusiil ciot, BCC — enym-
peHHutl cemyamulii ciou,; 1" — eanenuo3nsie
neuponvl, He — coti HepeHbiX 8010KOH.
Yeen. x400.
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T
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Puc. 9. Dnexmpopemunocpamma Kpoaukos
aKcnepumernmanvholl (¥3) u konmponvHot
(I'M) epynnet na 14 cymku nocne
onepamugHo20 eMeuamenbcmed

ITo pe3ynbrataM TNPOBEAEHHOIO KOM-
IUIEKCHOTO aHaIn3a IapaMeTpoB IEKTPOpe-
TUHOTPAMMBI M THCTOJIOTHYECKHX [aHHBIX,
MBI TIOYYWJIM CXOXKHE W3MEHEHHs Ha BCe
CPOKHM HCCIICIOBaHUsI B O00euX Trpymnmax
cpaBHeHus. Ha 1 cyTku mpoucxoauno yrHe-
TEHHE TMapaMeTpoB aMIuuTynasl (20,7+6,3
MKB B skcniepumenTanbHoi u 21,645,8 MxB
B KOHTPOJBHOW TpyMNIax COOTBETCTBEHHO),
nmatentHocTH (16,2+1,9 Mc B 3KcrepuMeH-
TanpHOM M 15,4+2,2 MC B KOHTPOJIBHOMI
TpyIax COOTBETCTBEHHO) a- BOJHBI U aM-
wmTyasl (69,4+7,2 MkB B aKcriepUMeHTab-
HOM u 71,24+6,3 MKkB B KOHTpONBHON rpym-
max COOTBETCTBEHHO), JIATEHTHOCTH
(32,546,4 Mc B OKCHEpUMEHTAIBHOH U
34,2+6,2 MC B KOHTPOJBHOW TPyMIIax COOT-
BETCTBEHHO) b- BOJHBI AJIEKTPOPETHHOTPAM-
MBI, Ha THUCTOJIOTMYECKHX Mpernaparax
HaOJII0JaN TPU3HAKKM OTEKA B OOJIBIINHCTBE
cnoeB cerdatku. Ha 7 cyTku mnokasarenu
ammnTyasl (27,3+6,2 MxkB B skcrepumeH-
TanpHOM W 27,3+5,7 MKB B KOHTpOJIbHOM
rpynmnax COOTBETCTBEHHO), JATEHTHOCTH
(11,91,2 Mc B OSKCIIepHUMEHTATBHOH U
13,241,2 MCc B KOHTPOJBHOH TpyIIax COOT-
BETCTBEHHO) a- BOJHBI M  aMIUIUTY/BI
(84,8+6,8 MkB B skcnepuMeHTaNbHOH |
85,7+6,6 MkB B KOHTpONIBHOW Tpymmnax co-
OTBETCTBEHHO), JIaTeHTHOCTH (33,246 MC B
JKcrepuMeHTabHON 1 34,1£5,7 MC B KOH-
TPOJILHOM TPyIIax COOTBETCTBEHHO) b- BOJI-
HBI 3JEKTPOPETHHOTPAMMBI HAa4YMHAIN BOC-
craHaBnuBaThcsa. Ha 14 cyTkm mapameTps
ammumutyasl (30,0+£6,5 mMxB; 33,2+5,5 mxB B

KOHTPOJIBHOM TpyHmax COOTBETCTBEHHO),
nmateHTHocTH (14,9£1,1 Mc B 3KcmepuMeH-
TanpHOM W 14,8£1,2 MC B KOHTPOJIBHOM
Tpynmax COOTBETCTBEHHO) a- BOJHBI M aM-
ATy a6 (88,8+46,4 MKB B SKCIIepUMEHTATb-
HOM u 89,9+6,2 MkB B KOHTpOJBHOU Tpym-
nax COOTBETCTBEHHO), JIATEHTHOCTH
(34,9£6,1 Mc B OJKCHEPHUMEHTAILHOU U
34,94+6,4 MC B KOHTPOJBHOI Tpymnmax cooT-
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Puc. 10. Cmpykmypa cemuamku Kpoauxa 6
oKCnepumenmanvHot epynne Ha 14 cymxu.
HAC — napyscnouii soepuoiii crou; HAC —
Hapycuwlll cemyamutii ciou; BAC — enym-
pennutl adepruiii crou;, BCC — enympennuii
cemuamulii ciou, 1" — eanenuo3nvle Heupo-
uvt; HB — cnoti nepenvix 6onoxon. Oxpacka
no Bau-T'usony. Yeen. x800.

Puc. 11. Cmpykmypa cemuamku Kpoauxa
KonmponvHou epynne Ha 14 cymxu. CIIK —
caotl nanoyex u koarvouex, HAC — napyoic-
uwltl ss0eprwlil cao; BCC — enympennuii
cemuamuwuii ciou, BAC — enympennuii soep-
notil cnott; BCC — eHympennuti cemuamulii
cnoil; I — eanenuosnvie Hetiponvl, HB — caoi
HepeHbIX 8010KOH. Yeen. X630.
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BETCTBEHHO) b- BOJIHBI TIOCIIE ONEPATHBHOTO
BMEIIATENbCTBA MPOIOJKAII BOCCTaHABIIH-
BaThCsA, CTPYKTYPHO-MOP(OJIOTHIECKUE H3-
MEHEHHsI TaKxke ObUIN MEHee BhIpaxeHbl. K
30 cyrkam  TOKaszaTenW — aMIUIATYZAbI
(33,7£6,3 MKxB B OKClIepUMEHTANBHONH U
34,4+6,2 MkB B KOHTpOIBHOM rpymmax co-
OTBETCTBEHHO), JaTeHTHOCTH (14,6+1,5 Mc B
sKcrepuMeHTanbHo u 14,9+£1,2 Mc B KOH-
TPOJIBHOI TPyIax COOTBETCTBEHHO) a- BOJI-
HBI 1 aMIUIATy 61 (89,945,6 MkB B sxcmepu-
MeHTambHOH 1 90,946,1 MKB B KOHTpOJIBHOM
TpyIax COOTBETCTBEHHO), JIATEHTHOCTH
(44,844,0 Mc B OKCIIEPHUMEHTATBHOH U
44,84+4,1 MC B KOHTPOJBHOH Ipymnmax cooT-
BETCTBEHHO) b- BOJIHBI JJOCTHIAJIM JIOOTIEpAlIH-
OHHBIX 3HAYCHMH, YTO TOBOPHUT O BOCCTAHOBJICHUH
(DYHKIMOHATILHOW aKTHBHOCTH CETYaTKH, TaKKe
Mop(ororiyeckasi KapTUHa IPUXOMIIA B HOPMY,
CeT4yaTKa BbINIEIIa MHTAKTHOM.
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Puc. 12. Dnexmpopemunocpamma KpoiuKos
axcnepumenmanvro (¥3) u KonmponvHou
(I'M) epynnet na 30 cymku nocie onepamug-

HO20 emeltamelibcmed.

Puc. 13. Cmpyxmypa cemuamxu Kpoiuka
aKcnepumenmanvro epynne na 30 cymxu.
CO — cemuamas obonouka 21asza,; Xopuou-

oes (1); C— cknepa. Yeen.x100.
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Puc. 14. Cmpykmypa cemuamxu Kpoauxa 6
xonmponvrou epynne Ha 30 cymxu. CIIK -

caotl nanouex u koabouex, HAC- napyosicnolil

sa0epHuil crou; BAC - enympenHuil a0epHbiii
caoti; BCC — enympennuti cemuamulii Clou;

I"— eanenuosuvie netiponvi; HB - cnoti nepg-

Hoix sonokon. Yeen. x100.

BBIBO/IbI / CONCLUSION

Hcxons W3 NPOBENCHHOTO aHAM3a aM-
IUIUTY/IbI ¥ JTaTEHTHOCTHU a- U b- BOJH 3JIeK-
TPOPETHHOTPAMMBI M PE3yJIbTaTOB I'MCTOJIO-
THYECKHX HCCIICOBAHNI MOXKHO 3aKIIFOUHTb,
YTO HCIHOJIL30BaHUE (parMeHTaTopa Ha Oc-
HOBE HH3KOYaCTOTHOTO YJIbTPa3ByKa SIBIISCT-
csi 0OE30MacHbIM M MEPCIEKTUBHBIM IS
JIaTbHEHIIIEr0 MPUMEHEHUS B XUPYPTHHU CET-
YaTKH ¥ CTEKJIOBUIHOTO Teja.
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ABSTRACT

Currently, three groups of scientists are
developing the introduction and use of low-
frequency ultrasound in retinal and vitreous
surgery. There is not enough data and work
to study the effects of this type of energy on
the functional activity and structural state of
the retina. In this regard, we conducted ex-
perimental and diagnostic studies using
modern and objective methods. The main
purpose of this article is analyzing the pa-
rameters of the electroretinogram of the rab-
bit retina and compare it with histological
data after removal of the vitreous body using
low-frequency ultrasound and mechanical
action. Experiments were conducted on
Chinchilla rabbits (n=40). In the experi-
mental group (n=20), vitreous removal was
performed using low-frequency ultrasound,
in the control group (n=20) using a guillotine
mechanism. On the 1st, 7th, 14th and 14th
days, the parameters of the a- and b-waves of
the electroretinogram were recorded. The
structural state of the retina was also evaluat-
ed on histological sections. On the Ist day
after surgery in both study groups there was
a decrease in all parameters of the electro-
retinogram, the evaluation of histological
data showed the presence of edema in most
layers of the retina. On days 7 and 14, the
parameters of the a- and b-waves were re-
stored, but did not return to normal in both
groups, a decrease in edema in all layers of
the retina was observed on histological prep-
arations. On day 30, the a- and b-wave indi-
cators returned to normal, which indicates
the restoration of the functional properties of
photoreceptor cells, bipolar and Muller cells
in both groups, the retinal layers were clearly
visualized on histological sections without
signs of edema. Analysis of electroretino-
gram parameters and histological data
showed that the use of low-frequency ultra-
sound for vitreous removal can be consid-
ered safe and promising for further develop-
ment.
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PED®EPAT

3aboneBaHus KeTyJOYHO-KUIIEYHOTO TPAKTa, ABJSIOTCA OJHOW U3 ca-
MBIX PacHpOCTPAHEHHBIX NMPUYUH CMEPTHOCTH CPEAN CHOPTHUBHBIX JIO-
maneii. 3aBOpoT OONBIION OOOMOYHOW KHUINKH, SBISETCS OJHOU U3
CaMBIX TSDKENBIX (OopM 3a00JIeBaHUH KETyIOYHO-KHUIIECYHOTO TPaKTa
nomrazaed. bone3Hs nmpoTekaer octpo u TpeOyeT HeMeUIEHHOM rociuTa-
JU3alMM U OINEPaTUBHOrO BMelaTenscTBa. Ilpm moiHOM 3aBopoTe
00JIbIION O00OJOYHOM KHIIKH, MPU YCJIOBHH OTCYTCTBHS OIEPATUBHOTO JICUEHHs, CMEPTh
Hactynaet B 100 mporenTax ciydaeB. OrpaHH4eHHOE KOJIMYECTBO M TPYTHOIOCTYITHOCTD MPO-
(MITBHBIX KIIMHUK, CTOCOOHBIX BBITOIHHUTH JAHHYIO OTIEPAINIO, AeTaeT aKTyadbHOH mpolieMy
MPO(UITaKTHKH, 8 TaKKe CBOEBPEMEHHOTO BBISBICHUS U JICUCHHS COITyTCTBYIOIINX 3a00ieBa-
HUH CIIOCOOHBIX CIIPOBOLMPOBATH 3aBOPOT OOJIBIIONH 000J0YHOM KUIIKH. B MaHHOI cTaThe MBI
MIPOBEIIH aHAIN3 JINTCPATYPHBIX JaHHBIX IO JaHHOW MpoOIeMe, a TaKiKe MPUBOIUM COOCTBCH-
HYIO CTaTHCTHKY, TIOJIy4YEHHYIO B X0/i¢ cOOpa aHaMHe3a y TMalHeHTOB C IMarHo3oM — 3aBOPOT
Oo0uib1I01 000/JOYHOW KHIIKH, MPOONEPUPOBAHHBIX B Hallel KinHUKe B eproxa 2021-2023rr.
OCHOBHBIMH TPHYMHAMH, KOTOPHIE MOTYT CIIPOBOIPOBATH 3aBOPOT OONBIION 000J0YHOI
KHUIIKA CYUTAIOTCSI TPyOble HAPYIIEHUS B TEXHOJOTHU KOPMIJICHHUS W COJCPKAHUS JIOMAICH,
OTCYTCTBHE YCJIOBHH /ISl €KEAHEBHOTO MOIIMOHA, MPUMEHEHNE JEKapCTBCHHBIX IPEnapaToB,
MOOOYHBIM JEHCTBHEM KOTOPBIX MOTYT SIBIISTHCS BOCIIATHUTEIBHBIC TPOIECCHl B JKEITyIOYHO-
KHIIICYHOM TPaKTEe, OTCYTCTBHAE KOHTPOJIS 32 COCTOSTHAEM 3yOOB, HEaBHSS BBDKEpEOKa y KO-
obut. 3a mepuoy 2021-2023 1T. B HamIeH KIMHAKE OBLTO MPOOTIEPHPOBAHO IBEHAIIATH MMAIHCH-
TOB C JIMarHO30M 3aBOPOT OOJIbIION 000/104HOM KumIKK. [1lecTh N3 HUX KOOBUIBI, OJIHA MOCTY-
MUJIa Yepe3 TPU HEJCTH MOCIe BhDKEPEOKH, MATh MEpUHOB B Bo3dpacte 7, 10, 16 u 19 ner u
OJIHH Kepebetr.

BBEJIEHUE / INTRODUCTION OCHAIICHUS KJIMHUKH, TaK W HajJudue o0y-

VYcnemHoe onepaTMBHOE JIEYEHHE 3aBO- YeHHOW xupypruueckoi Opwuranel. Ilpu
pora GonbIION 000JOYHONW KHIIKH — 3TO 9TOM KJIWHHUKA JOJDKHA PacrojaraTbes Kak
CIIOKHasI XUpyprudeckas npouenypa, Tpeoy- MOXHO OJIKe, YTOOBI JOCTaBKa MalneHTa
Iolas  Kak CHENUATbHOTO TEXHHYECKOTO 3aHMMaJIa Kak MOYKHO MEHBIIIE BPEMEHH.
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Bone3nb xapakrepusyercs CTPeMHUTENb-
HbIM YXYAIICHUEM COCTOSAHHA TIMallUCHTA,
00YCIIOBIICHHBIM Pa3BUTHEM HSHIOTOKCHMH-
YEeCKOro II0Ka, rTyOOKUMH I'eMOJMHAMHYE-
CKUMH HApYIICHUSMH, CHUJIBHBIM OOJIEBBIM
CcUHIPOMOM U cTpeccoM [1]. Bee Bbienepe-
YHUCIIEHHOE, JaXe IPH YCIIEHNIHOM HCXO0J1e
oTepalyy, SBISCTCS MPUYNHOW MHOTHX TsI-
JKEJIbIX TOCTONCPAaTUBHBIX OCHOH(HGHHﬁ,
TaKUX KaK: MapaJuTHYECKUil HIeyC, BTOPHY-
Hble HMHQEKIMH PECIUPATOPHONH CHCTEMBI,
neputoHuT u T.4. [1] [2].

Kak camo omepaTuBHOE Je4YeHHUE, TaK U
peabuiuralys TOCIE Onepanud  Tpedyer
HaXOXK/ICHHs JIOMIAAW B CHEUAIM3UPOBaH-
HOW KJIMHUKE, WHOTJA Ha JIUTENBHBIA (70
JIBYX MECSIEB) CpPOK, 4TO HeceT 3a coOoM
3HAaYHUTEbHBIC (PMHAHCOBBIC 3aTpaThl. Cpea-
HUI CPOK BO3BpAIICHUS K Pa0OYMM HArpys3-
KaM y TaKuX JIOLIaJel, IO HAlleMy OIBITY,
COCTaBISIET 6 MeCSIEB U TPeOyeT MOBBIIICH-
HOrO BHHMAHHUSI CO CTOPOHBI BIaJeiiblia K
JMeTe W COJIEP)KaHMIO, YTO TaK JK& HECeT
MHOTHE (DUHAHCOBBIC U MOPAIBHBIC TPATHI.

YuuThiBag TO, 4YTO 3a4acTyl0 3aBOPOT
0oJbIION 000/I0YHOIM KHIIKH pPa3BUBACTCS
HE cpa3dy, a SBIseTCs CIeICTBHEM OoJee
JIETKUX 3a0oseBaHui HKEITY0UHO-
KHILIEeYHOro Tpakta Jjomaad [1], [3], To ux
CBOEBPEMEHHOE KOHCEPBATUBHOE JICUCHUE U
POQHIAKTUKA BBEIXOAAT Ha IIEPBOE MECTO.

He nocnenHioro poib B npobiieme Jede-
HUS 3aBOPOTa OOJIBIION 000TI0YHON KHUIIKA
UrpaeT M KpaifHe Majoe KOJMYECTBO MpO-
(GUIBHBIX KIMHHUK, CIIOCOOHBIX BBIMOIHATH
mot00HBIE OTepaIui. 3a4acTyio BpeMs J10-
CTaBKHM TAIHCHTA IMTOCIIC OOHAPYKCHUS KITH-
HUYECKHX MPU3HAKOB KOJIMK JIeJIaeT orepa-
THUBHOE JICYCHUE OECCMBICICHHBIM.

B cBs3u ¢ BBIIICTICPCUYNCIICHHBIM BBISAB-
JICHUC U TMMOHUMAHUEC IMPUYHH, MTPUBOAAIIUX
K 3aBOPOTY OONBIIONH OOONOYHON KHIIKH Y
JIOMIajield ¥ CBOEBPEMEHHOE MX yCTpaHEHHE,
CTaHOBHUTCS aKTyaJIbHBIM M CITIOCOOHO 3HAYH-
TEJBHO CHHU3WUTh KOJIMYECTBO JIU30]0B KO-
JIMYHBIX 3a00JIEBAaHUN B XO3SHCTBAX, YMEHb-
IINTh (PMHAHCOBBIE 3aTpaThl Ha JICYCHHE U
3HAYUTCIIBHO COKPATHUTH BPEMS BBIHYXJICH-
HOT'O IIPOCTOS JIOLIA/IEH.

MATEPUAJTI U  METOAbI /
MATERIALS AND METHOD

294

HccnenoBanue mnpoBoAWiIoch Ha 0Oase
BeTepUHApHOU KiuHuKU «Popcainy», pacno-
JoXeHHOH B JleHWMHTrpanckoi oOmacTé
CHenuan3upyomeiics Ha JICYCHUH JIOIIa-
JIe, B TOM YHCJIE€ M OIIEPATHBHBIX BMeIIa-
TEJICTBAX 110 TOBOMY 3a00NeBaHUM XKemy-
JIOYHO-KUIIIEYHOTO TPAKTA JIOMIATCH.

Pabora cocTosuta U3 aHaNM3a JaHHBIX, MO
JIaHHOW TIpoOJIeMaTHKe, U3 AOCTYIHBIX 3apy-
OCKHBIX M OTEUECTBEHHBIX JIMTEPATypPHBIX
UCTOYHHMKOB. Tak e ObUI MPOBEJEH PETpPO-
CIIEKTHBHBIN aHATN3 HUCTOPHWH OONe3HH TMa-
IIUEHTOB, IPOXOANBIINX JEUCHUE B KINHHUKE
C IMarHO30M 3aBOPOT OOJIBIION 000J0YHON
KHIIKY, 32 nepuon 2021- 2023 rr.

B xone namucanust craTbu ObUIM HCCIIe-
oBaHbl 12 wWcTOpHIl OOJNE3HM MALUCHTOB,
MIEPEeHECIINX ONepaIuy 1o MOBOAY 3aBOPOTa
Gompmoit 060q049HON KumIku. Vctopuu 60-
JIE3HW TALUEHTOB COZIEPKAT TaKHe IaHHbBIE
KakK: TI0JI, BO3pacT, CIIOPTHBHBIA ypPOBEHbD,
JTaHHBIE O HEJAaBHEM IIpHEME JIEKapCcTB H
paHee TiepeHeCeHHbBIX 3a00JIeBaHMsX, 00IIEM
COCTOSTHMM NalMeHTa TPH IOCTYIUICHHH B
KIMHUKY,  TPEIBAapUTEILHOM  IHarHose,
Ha3HAYCHHOM JICYEHHH, UCXOJE U IepHoje
peabuiauTanyy 10 MOMEHTA BBIITHCKU Malu-
eHTa.

B nmanHOl paboTe Y4YHTBIBAIUCH: BpeMs
roja, ToJi, BO3pacT, MOpo/ia, YPOBEHb CIIOp-
TUBHBIX Harpy3oK, SIHM30/bl paHee NepeHe-
CCHHBIX 3a00JICBaHUI U TIpUEMa JICKapCTB.

PE3YJIBTATBI / RESULTS

B xoze HanmcaHusi JaHHOHM CTaThH, OBLIO
MIPOAHATM3UPOBAHO OoJee JecsTKa HCCIIeI0-
BaTEIbCKUX PadOT 3apyOe’KHBIX aBTOPOB MO
npoOieMaTuke TPUYUH BOZHUKHOBEHUS OCT-
pBIX 3a00JIEBaHUIl KETyA0UHO-KHIIEYHOTO
TpaKTa JIoIIaAeH, onmyOINKOBaHHBIX B MEPH-
ox ¢ 1990 mo 2022 rr. Tak ke TmpoBeIcH
PETPOCTICKTUBHBIN aHATN3 UCTOPHUI OOJIE3HH
COOCTBEHHBIX MAIMEHTOB KITMHUKH
«®Dopcaiiny, paboTaromell Ha TEPPUTOPHU
Jlenunrpazckoii obnactu 3a nepuoxa 2021-
2023 rr, oxBaThIBAOIIMKN gaHHBIC 12 Jomia-
Jien.

Jleuenue 3aBopora 0OJIBIION 000I0UHOM
KUIIKA JIOMIaZIeH, CBSI3aHHO CO 3HAYNUTEIb-
HBIMH MHTPAOIEPAIMOHHBIMHA M TTOCTOMEpa-
IIMOHHBIMU PHCKaMH U TpeOyeT UINTEIbHON
peabunuTanuu. OTO BieYeT 3a COOOM, Kak
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3HAYHUTEJIbHbIC (DUHAHCOBBIC 3aTpaThl, 00Y-
CJIOBJICHHBIC TOCIUTAIU3AIMCH, TaK M HE
PEeAKO CMepTHIO TMalMeHTa. B CBA3M ¢ 3THM
CTaHOBUTCS AKTyaJbHBIM TIOHHUMaHHUE TIpH-
YUH W CBOEBPEMEHHas MpPOQUIAKTHKA, KakK
JKEITyTOYHO-KUIICTHBIX 3a00JIeBaHUH JIOIIA-
JIeH B IIEJIOM, TaK M 3aBOPOTa OOJIBIION 000-
JIOYHOH KHIIKH, B YaCTHOCTH.

Otroniorus 3a00JeBaHUS UMEET MHOXKe-
CTBO (haKTOPOB M HE M3ydeHa 10 KoHna [1],
O/IHAKO, MOXXHO BBIACTHTH HECKOIBKO OC-
HOBHBIX TIPHYUH, IIPEAPACIONAralommx K
Pa3BUTHIO TAHHOH MaTOJOTHH.

[To HaOMIOMCHUIO HEKOTOPHIX aBTOPOB, B
TPYIITy PUCKA MOMATAI0T KOOBUIBI B MIEPBEIC
HEJIeTH 1mociie BhokepeOku [4] [S] [6], cBs3a-
HO 9TO, IO BCEM BUIAMMOCTH, C T€M, UTO I0-
clie POJIOB MMEETCsI JOBOJIBHO OOJIBIIOE ITy-
CTO€ TIPOCTPAHCTBO B 0OJACTH Ta30BOTO H3-
ruba OobIION 000J0YHOM KHIIKH, YTO B
COBOKYITHOCTH CO CBOOOJHBIM €T0 pPacroJio-
JKCHHEM B OPIOITHOM MOJOCTH CIIOCOOCTBYET
3aBOPOTY.

OjHako, JUIs Bcex 0€3 MCKIIIOYEHHUs JIO-
1Iajiel, BKIIoYasi 1 HEAaBHO OXKEPEOMBIIHX-
cs1 KOOBLI, 3HAYUTENBHBIM (DaKTOPOM pHCKa
BO3HUKHOBEHHUS 3a00JIeBaHUH KETYIOIHO-
KHIIIEYHOTO TpaKTa SBISIETCS HapyIICHUE
TEXHOJIOTUU KOPMIJICHHS. 3a4acTyl0 CMEHa
KOPMOB, C€Ha, PE3KHI IEepexXo]l Ha CBEKYIO
TpaBy MOTYT CIIOCOOCTBOBATh Pa3BHUTHIO
BOCIIAJICHHS, CBS3aHHOTO C HapyIICHUCM
MHUKPOOHOIOTUICCKON CPe/Ibl KUIIICYHUKA H,
Kak CJIEJICTBHE, M3JIHIIHEro rasoo0pa3oBa-
Hus. YTO B CBOIO OdYepenb, MOMHUMO, Tak
HA3bIBAEMBIX «Ta30BBIX KOJIHK» CIIOCOOHO
CIIPOBOLIMPOBATh Pa3BUTHE 3aBOPOTa OOIb-
moi 000104yHON Kuiiku. He mociieaHrorw
pPOJb B DTOM NPOLIECCE MIPAeT M KyJbTypa
yxoJa 3a JomansmMu. JlurensHoe ronoja-
HUe, MO0 TepeeiaHie TaKKe SBIseTCs (hax-
TopoMm prcka [7][8].

BeckOHTpOIBHBIN MTPUEM JIEKAPCTB, OCO-
OCHHO TIPOTHBOBOCHAIUTEIBHBIX CpPEACTB
crocoOeH BEI3BaTh BOCIAJICHUE B KEITYI0U-
HO-KHUILIEYHOM TpakTe Jomaau. B aurepa-
TYpPHBIX UCTOYHHUKAX BCTPEYAKOTCS COOOIIE-
HUA O BOBHMKHOBCHUM TraCTpuTa U A3BbI KC-
JyJKa, a TaK)Ke BOCIAJICHHs B TPaBoil BOC-
XOJSIIER YacTh OOJBIION 000MOYHON KHIII-
K# (TIpaBOCTOPOHHHUH KOJUT), OOYCIIOBIICH-

295

HOT'O JJIMTCJIbHBIM IIPUEMOM TAKUX Iperiapa-
TOB Kak: (heHH0yTa30H, QIIOHUKCUH U Me-
nokcukaM. Ilatodusmonorus u mpUYNHA
JIOKaTTM3aIiH B TIPaBOM OT/IeNie HEW3BECTHA,
OTHAKO TI0 MHEHHIO aBTOPOB, MPHUMCHCHHE
JAHHBIX TIPETapaToB CIIOCOOHO HapPYyIIUThH
OaprepHY0 (DYHKIIMIO ¥ MUKPOITUPKYIISIIUIO
CIM3HCTOW OOOJIOYKH B IPABOM BOCXOJSI-
eM OTHeNe OOJbIIOW 000MOYHON KHIIKA
[9].

HeynosneTBopuTenbHBIE YCIOBUS COEP-
JKaHWA JIOMIa e B KOHIOIIHSAX C OTCYTCTBH-
€M BO3MOYKHOCTH PETYIISIPHOTO MOIIMOHA U
CcBOOOJTHOTO BBITYJA TaKXKe SBISICTCS TPEI-
pacronararonM (GpakTopoM K BO3HHKHOBE-
HUIO KoMK, KpyriocyTrodHoe coneprkaHue
Jiomaneii B ICHHUKE U OTCYTCTBHE BO3MOXK-
HOCTHU CBOGOI[HO ABUI'aThCs HEraTUBHO CKa-
3BIBAETCS Ha paboTe KETYIOTHO-KUIIIETHOTO
TpaKTa Jiomaaei 1 0COOCHHO OONBIION 000-
JIOYHOH KHILKH, BbI3bIBAs B HEW 3aCTOU KOp-
MOBBIX MacC W KakK CIEJCTBHE IUIOXOE HX
nepeBapuBanue u Bocrnanenue [10] [11].
[TomMuMO 3TOTO, CYIIECTBYIOT UCCIICTOBAHHS,
HATJISITHO TIOKa3bIBAIOIIUE, YTO TEPUCTANb-
THKA y Jouajeld Ha JCHHUKOBOM COJEpiKa-
HUH CHIDKCHA, M0 CPABHEHUIO C JIOIIAIAbMU,
UMEIOIIUMHI BO3MOXKHOCTH CBOOOJHOTO BBI-
ryna [12]. Croga ke MOXXHO OTHECTU Hepe-
TYJSpHBIC CIIOPTHBHBIC HArpy3KH, TpPaHC-
MOPTHPOBKY, YYaCTHE B CIIOPTHBHBIX COPEB-
HOBaHUAX © T.J. [lukoBble (u3NIeCKue
HArpy3KH U CTPECC, YSPEIYIOIIUECs C TUIIO-
JIMHAMUEH, HEPEIKO CTAaHOBATCS NMPUYMHOMN
Pa3BUTHS KOJHK C PHUCKOM BO3HHKHOBCHHS
3aBOpOTa OOJIBIION OO0ONOYHON KHIIKK [6]
[7]

Kak yxe orMeuanocs, jedeHne 3aBopoTa
0OJIBIIION 00OJIOUHON KHUIIKH, a TaKKe MHO-
TMX Jpyrux 3a0O0JIeBaHUH  IKEIyHd04HO-
KHIIICYHOTO TpakTa JIOMAACH BO3MOYKHO
JUIIF B CHCNHANTN3UPOBAHHBIX KIMHUKAX,
0o0opynoBaHNE M YPOBEHBb MOATOTOBKH IEp-
COHaJa KOTOPBIX, TO3BOJSIET BBITIOIHATH
CJIOKHBIC XHPYPTUYECKHAC BMCIIATEIHCTBA.

Cratuctuka kauHukH «Dopcaiay, mpu-
BEJICHHAs B TaOJUIlC 1, OXBAThIBACT MAI[UCH-
TOB, IEPECHECHINX ONEPATUBHOC BMEIIATECIIb-
CTBO C JHArHO30M — 3aBOPOT OOJIBIION 000-
JouHOH Kumiku B iepuon ¢ 2021 mo 2023 rr.
AHamm3upys naHHBIE 00 WX COAep)KaHUH,
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Tao6aunal

CraTucTuyeckue JaHHbIE MAIMEHTOB, MPOXOIUBIIUX JeUeHHe B KIuHUKe «Dopcaiim
¢ IMarHO30M: 3aBOPOT 00JILIIOH 00004YHOI KUIIKH.

YpoBeHb
Hata Bos- CHIOPTUB Panee nposBoaumoe sieue
Ne ITon obpa- pact [Topona PTi p
HOU HHUE
LICHUS et
Harpy3ku
JleyeHune oT KOJIUK Ha KO-
1 KoGsuta MapT 6 I'anHOBepcKas MaTkKa HIOIIHE B TCUYCHHE 8 4acoB.
Cnasmonutuku, HIIBC
JleyeHne oT KOJIUK Ha KO-
JFOOUTEIh- HIOIITHE B TeueHue 12 ya-
2 KooObu1a CeHTA0pH 5 delnt noHu M
cKuit coB. Cla3MOJIUTHKH,
HIIBC
Ykpaunckas
3 Kob6su1a SIHBapb 11 P MaTKa JIaHHBIX O J€YECHUU HET
BEPXOBast
o — JleueHne Ha KOHIOIIHE B
4 KoOpima Maii 14 Mertuc K TeueHue 24 yacos. Jlerkue
KOJIMKH, TIOHOC.
OskepeOmiIach 3a Tpu HeJle-
T'omnanackas
5 KoOsmma MIOHb 10 MaTKa JIU 10 TIOCTYIUICHUS B KITH-
TEIUIOKPOBHAS
HUKY.
Osxepebuiiack 3a 1Be HeJle-
6 KoObma HIOJIb 13 l'annoBepckast MaTka JIM J10 TIOCTYIUIEHUS B KJIH-
HUKY.
JlocTaBuM B KIIMHUKY
7 Mepun CeHTSIOPb 19 l"annoBepckas BBIE3/IKA cpasy mnocie 00HapyKEeHUs!
KJIMHUYECKUX TPU3HAKOB.
JleyeHne oT KOJIUK Ha KO-
HIOIIHE B TeueHue 48 ya-
8 Mepun anpenb 7 bynenosckas npoberu
coB. Cria3MOJIUTHKH,
HIIBC, npokuneTuku.
Jleuenue oT KOJMUK Ha KO-
CoBerckuit JOOUTEIb- HIOIIHE B TeueHue 12 ya-
9 Mepun HOSIOPB 10 o
TSXKEI0BO3 CKUH coB. Cla3MOJIUTHKH,
HIIBC, npokuneTuku.
Jleuenne OT KOJNMK Ha KO-
Bnamumupckuii | mroOutens- HIOIIHE B TeueHue 12 va-
10 Mepun anpenb 10 M
TSKETTOBO3 CKUH coB. Cria3MOJIUTHKH,
HIIBC, npoxuHeTuku
Jleuenne OT KOJMK Ha KO-
JMOOUTEIb- | HIOIIHE B TEYCHHUE 6 YacOoB.
11 Mepun HOSIOPB 16 I'anHOBeEpCKas o
CKUH Cnasmonutuku, HIIBC,
MIPOKUHETUKHU
Jleuenue OT KOJUK Ha KO-
AHrio-
HIOLIHE B TeueHue 24 ya-
12 | XKepeben anpess 10 TpaKeHEHCKast npoberu
HOMECE coB. CI1a3MOJIUTHKH,

HIIBC, npokuHeTHku
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PEKUME HMCIOJIB30BaHUA W KOPMIJICHUSA IIC-
pea MOCTYIUICHUEM B KIMHUKY U O paHEC
MIPUMEHSAEMOM JICYEHHH, C YBEPEHHOCTBIO
MOXHO CKa3aTb, YTO OCHOBHON HPUYUHOU
pasBUTHS 3aBOpOTa OONBIION 00010YHON
KUIIKA 17151 JIeHMHTpackoi obmacTy, Haps-
JIy CO BCEMH BBILICTICPEUNCICHHBIMH, SIBJIS-
eTcsl To3/Hee oOpallleHne B KIMHHUKY U TI0-
IIBITKH JICUUTH KOJIMKH CaMOCTOSTCIIbHO.
Bocemb u3 JABCHaAUATH MalfMCHTOB, IMOJy4a-
JIM JIeYEHHE Ha KOHIOIIHE MO KOHTPOJIEM
Bpaua, 100 6e3 Hero B TeueHwe oT § 1o 48
YacoB C MOMEHTa OOHAapy>KeHHs KIMHHYE-
CKUX TIPU3HAKOB JI0 NPHUHATHS PEIICHHS O
TPAHCIIOPTHPOBKE B KIMHUKY.

OOparmaer Ha ce0s BHUMaHHE M BBIpa-
JKEHHasi CE30HHOCTH IOJbeMa 3a00JIeBaHUN
JKEJYZA0YHO-KHUIIEYHOI0 TpaKTa JIoUaneH, ¢
IIUKaMU BECHA-OCEHb, YTO COOTBETCTBYET U
nuTepatypHbiM MaHHBEIM [13]. CBs3aHo 3TO
CO CMEHOH KOPMOB, PE3KHM IIEPexXo0M Ha
CBEXXYIO TpaBy, OO HA00OPOT, HA CEHO
HOBOTO ypOJKasi.

JleBATh M3 JABEHAIIATH TMAIMEHTOB KIIH-
HUKM OBUIM IMPOONEPHPOBAHBI B BECEHHHE
NN OCCHHUC MECALBI. I[Be KO6I)IJ'[I)I C HOBO-
POXIICHHBIMH KepeOsiTaMi B HIOHE-HIOJIE U
JIMIIb OJTHA JIOmIa s U3 12 B 3MMHEE BpeMs.

B nanHoit Tabamnie oTpaykeHa CTaTUCTHKA
MAIMEHTOB C TIO/ATBEP)KJCHHBIM JTHArHO30M
— 3aBOpPOT OOJBIIOW O000MOYHOW KHIIKH,
MPOXOJMBIIMX  JIEYEHHE B  KIMHUKE
«Dopcaiiny B nepuos ¢ 2021 mo 2023 rosl.
AHanu3 TNPUBEACHHBIX B TaOIUIE JAHHBIX
TIO3BOJISIET C/IENATh BBIBOJ, YTO JUIS HAIIETO
peruoHa OCHOBHOW NPUYMHOW 3aBOpOTa
00JbIII0N 0000YHON KUIIKH (8 u3 12 marnm-
eHTOB, Wi 67%), sBIsCTCA MO3qHEE 00pa-
LIEHUE B KJIMHHUKY W JUIMTEIILHOE JICYCHUE C
MIPUMEHEHHEM CHJIbHOJCHCTBYIOIIUX JIeKap-
CTBCHHBIX CPEACTB B YCIIOBHUAX KOHIOIIHU.

B 910l craTthe OBUT NPOBEACH aHATH3
JIUTEPATYPHBIX JAHHBIX IO TPOOIEeMe THpH-
YMH BO3HMKHOBEHHUS 3aBOPOTa OONBIION
000/109HOW KHUIIKHK Y Jomajel. [IpuBeneHs
CTaTUCTUYECKHE JIaHHBIC TTAlMCHTOB KIMHH-
ku «Dopcaiiiy ¢ AAHHBIM JUArHO30M 3a
rnociefHne Tpu roja. Tak Kak KIMHHKA
«Dopcaitny sBiseTcs NPOQUIBLHBIM yupe-
KJICHHEM, B KOTOPOM IPOBOANTCS OIEpa-
THUBHOE JICUEHHE JIOMIAEH C AAHHBIM Jna-
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THO30M, TO, I10 HAIIEMY MHCHUIO, ITPUBECICH-
HBIC B Ta6n1/1ue 1 CTaTUCTUYCCKHE MAaHHBIC
SBIISAIOTCSL aKTyalbHBIMH Ui JIeHUHTpaj-
CKOif 00acTu.

CornacHO JaHHBIM TPUBEACHHBIM B Ta0-
mune 1, JKerymoYHO-KWIIeYHBIe 3a00IeBa-
HUS JIONIAZICH MMEIOT BBIPAXKEHHYIO CE30H-
HOCTh (BECHA-OCEHbB), YTO KOPPEIHUPYET C
JINTEPATYPHBIMU TaHHBIMHU, IIPOAHAIU3UPO-
BaHHBIMH B JlaHHOU cTaThe. OHAKO KpaiiHe
Majoe KOJMYECTBO CIEIHAIN3NPOBAHHBIX
KIMHUK B HAIleM PETHOHE, a TakXke ciadas
HHPOPMHPOBAHHOCTH 00CITy)KHBAIOIIETO
MepcoHana, padoTaromero C JOmAaIbMU H
BJIQJICJTBIIEB O BaKHOCTH MPOQPUIAKTUKU H
MPABUJIBHOTO JICYCHUST KOJIUK JIOIIAJICH CTa-
BUT Ha MEPBOE MECTO CPEeAH MPUIHH 00pa3o-
BaHUS 3aBOPOTa OOJIBIION 000IOYHON KHIII-
KM — TI03[1Hee OOpalieHne B KIMHUKY 32 I10-
MOIIIBIO.

BbIBO/IbI / CONCLUSION

3aboseBaHus JKENTYTOYHO-KUIIIETHOTO
TpakTa JIOIAACH B LEJIOM U 3aBOPOT OOJIb-
10i 0000YHOM KHIIKH B YaCTHOCTH, SIBJISI-
IOTCS OMHOW W3 CaMBIX PAcCHpOCTPAHEHHBIX
MPUYHH JIUTEIBHON oTepr paboTocmocoo-
HOCTH, ITHOO JIETAIBHBIX MCX0A0B. [Tpuuma
JUTSE BOSHUKHOBEHUS 3TUX 3a00JICBaHUI MHO-
’KECTBO M OHU JI0 KOHIIA HE U3y4deHbl. B aToit
CTaTb€ MBI ITPOBCIIN aHAJIU3 JOCTYIHBIX JIH-
TepaTypHBIX HCTOYHHUKOB U COOCTBEHHOMH
CTaTHUCTHKH 32 TIOCIEHUE TPU TOfa, MO TaH-
HOI Ipobeme.

[lo Hamemy MHEHMIO, A YCHEIIHOU
MpOQWIAKTHKA 3a00JCBaHUN KEITYHOYHO-
KHIIICYHOT'O TpaKTa JIOMIaJaeH HeoO0X0auMo
MIPOJIOJIKATH UCCIIeIOBAHUSI TIPUYUH UX BO3-
HUKHOBCHUSI. 9TO TMMO3BOJIUT MOBBICUTH YPO-
BEHb MH()OPMHUPOBAHHOCTH BJIAJICNIBIICB JIO-
mageil U CHU3WTh KaK KOJMYECTBO, TaK H
TSOHKECTh TCUCHHS IOJJOOHBIX 3a00IeBaHNUI.

ANALYSIS OF THE CAUSES OF
INVERSION OF THE LARGE COLON
IN HORSES

Pogorelov M. A. — candidate of the De-
partment of General, Private and Operative
Surgery; Stekolnikov A. A. — Dr. vetn.,
Professor, Academician of the Russian
Academy of Sciences.
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ABSTRACT

Gastrointestinal diseases in horses are
one of the most common causes of death
among sport horses. Volvulus of the large
colon is one of the most severe forms of dis-
eases of the gastrointestinal tract of horses.
The disease is acute and requires immediate
hospitalization and surgical intervention.
With complete volvulus of the large colon,
in the absence of surgical treatment, death
occurs in 100 percent of cases.

The limited number and inaccessibility of
specialized clinics capable of performing
this operation make the problem of preven-
tion, as well as timely detection and treat-
ment of concomitant diseases that can pro-
voke volvulus of the large colon, urgent.

In this article, we analyzed the literature
data on this issue, and also present our own
statistics obtained during the collection of
anamneses from patients operated on in our
clinic in the period 2021-2023, with a diag-
nosis of volvulus of the large colon.

The main reasons that can provoke vol-
vulus of the large colon can be considered
gross violations in the technology of feeding
and keeping horses, lack of conditions for
daily exercise, the use of medications, the
side effects of which can be inflammatory
processes in the gastrointestinal tract, lack of
control over the condition of teeth, recent
foaling in mares.

During the period 2021-2023, twelve
patients diagnosed with volvulus of the large
colon were operated on in our clinic. Six of
these were mares, one arrived three weeks
after foaling, five were geldings aged 7, 10,
16 and 19 years and one was a stallion.
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PE®EPAT

CoBpeMeHHbIE TEXHOJIOIMH MPOMBIIIEHHOTO UBOTHOBOJCTBA IOAPA3yMEBAIOT
MaKCUMalbHO 3(h()EKTUBHOE HCIOJIH30BAHUE PEIPOAYKTUBHOIO ITOTCHIMANA Ca-
MOK U TOJIyYCHHE OT HHUX 3JI0POBOr0 MoJiofHsKka. CIepKUBAOMINM (PaKTOPOM B
JIOCTHYKCHUHU DTON ICNU SBJSIOTCS 3a00JICBAHUSI, OTIMYAIONIUCCS CrIIaXKCHHOM
CHMIITOMATHKON, YTO 3aTPYyAHSET MX CBOCBPEMEHHYIO MAarHOCTUKY W TEPAIIUIo,
OIHUM W3 KOTOPBIX SBISETCA TCHUTAIBHBIH MEKOIUIA3MO3 KPYITHOTO POTaTOro
ckoTa. Hanmmame mmMTeTsHOTO JTATEHTHOTO TIePHOAa U HesICHAs CHMIITOMATHKA MTO3BOJISIET JaH-
HOMY 3a200JICBAaHUIO OCTAaBaThCS HE 3aMCUCHHBIM M PACIIPOCTPAHATHCS B CTaje. B TedeHue a-
TEHTHOTO TEpHOJa B OPraHW3ME CaMOK pPa3BUBAOTCS MOP(OQPYHKIHMOHATIBHBIC M3MCHCHUS,
MPUBOASIINE K YaCTHYHOW HJIM MOJHON yTpaTe PEernpoAyKTUBHOMN criocoOHOCcTH. C pa3mudHOM
CTCTICHBIO A(PPEKTUBHOCTH JJIsI JICUCHUS] KOPOB C TCHUTAIBHBIM MUKOILIA3MO30M MPUMCHSIIHCh
AHTHOMOTHUKH TCTPAIUKIMHOBOM, (hTOPXHHOJIOHOBON M MAaKpOJHIHOW TPYII, OTHAKO OJHA
AHTHOUMOTHUKOTEPAIUS HE MPUBOIUT K BOCCTAHOBJICHUIO BCeX (YHKIIMH, HAPYIICHHBIX B TCUC-
HUe 0OJIEe3HH, a B YACTHOCTH HE YCTPaHSACT UMMYHOJICOHUINT. B CBSA3M C 3THM IENBIO HAIIETO
WCCIICIOBAHUS OBUIO M3YYCHHE BKIIOYCHHS B CXEMY JICUCHHS KOPOB C T€HUTAJIHHBIM MHUKO-
[Ja3M030M UMMYHOMOJYJISITOpA TUMAJIMHA U €r0 BIUSHUS Ha COJEpKaHUE B KPOBHU JICHKOLH-
TOB, TUMQOITUTOB U UX CyOmomymsiwid. 7 mpoBeneHus dKCrepuMeHTa c(hOPMHUPOBATH TPU
IPYIIbI )KUBOTHBIX: TEepBasi TPYIIa - CTEIbHbIE KOPOBBI C TEHUTATBHBIM MHUKOILIA3MO30M JIJIsI
JICUYCHUSI KOTOPBIX HCIOJIH30BAIM aHTHOHOTUK TpakcoBeT 100 (TynaTpoMHIIMH) B 103€ 2,5 MI
Ha | Kr Macchl Tena >KMBOTHOTO, TIOJIKOKHO, OJTHOKpaTHO 3a 40 IHEH 10 mpe/noiaraeMbIX po-
JIOB; BTOpas IPpyIIa - CTeIbHbIE KOPOBBI ¢ TEHUTAIBHBIM MHKOILIA3MO30M JIJIsl JIUCHHUST KOTO-
PBIX UCTIONB30BANN aHTHOMOTHK TpakcoBeT 100 B TO¥ ke 03¢ M HIMMYHOMOIYJISITOP TUMAITHH
B o3¢ 0,1 mMr Ha 1 KT Macchl Teja KUBOTHOTO, BHYTPUMBIIICYHO, IBAXKIBI C MHTEPBAJIOM 72
yaca; TPeThsl rpynna — KIMHUYECKU 310POBbIE CTENbHBIE KOPOBBL. Y BCEX IPYMIl KOPOB MPOBO-

‘f‘ﬂ
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JIMIN OIIPE/IeNICHUE YHCIIa JICHKOIUTOB, MPOLEHTa JTUM(POIUTOB, a0COIIOTHOTO U OTHOCHUTEb-
Horo cozepxanust T-, B- u 0-nmumdonuToB. YcTaHOBICHO, YTO MPUMEHEHHE TYJIaTPOMHIIMHA
JUISL JICYCHUS] KOPOB C T€HUTAIBHBIM MMKOILIA3MO30M JIaeT XOPOIIWH TepaneBTHYECKuil 3¢-
(exT, HO o0ecIIeunBaET JINIIL YACTUYHOE BOCCTAHOBIICHHUE ITOKA3ATENECH KIETOUHOTO UMMYHH-
teta. KoMIUIeKCHOE MpUMEHEHNE TyJaTpOMHIMHA ¥ TUMaJIWHa 00JaJaeT MaKCUMalIbHBIM Te-
parneBTHYecKnM 3P (PEKTOM 1 MPUBOJUT K TOJIHOMY BOCCTAHOBIICHHIO KJIETOYHOTO MMMYHHTE-
Ta, IPUYEM HEKOTOPbIE [TOKA3aTEeNIH JaKE HECKOJIBKO IIPEBBIIIAIOT UX 3HAYECHUE Yy KIIMHUYECKU

3JI0POBBIX KOPOB.

BBEJIEHHUE / INTRODUCTION

OpHO¥ 13 BaXHBIX 33714 MPOMBIIILIEHHO-
r'0 )KHBOTHOBOJICTBA HA COBPEMEHHOM 3TaIle
SIBIIICTCSI COXPAaHEHHE Ha BBICOKOM YPOBHE
BOCIIPOM3BOANTEIHHON CHOCOOHOCTH CaMOK
U MOJy4yeHHEe OT HUX 3J0POBOTO MOTOMCTBA
[1]. HecmoTpsa Ha ompeseneHHbIE YCHeXH,
JOCTUTHYTHIE B pealn3aluyl 3TOH IenH, co-
XpaHseTcs PsI CHEPKUBAIOMNX (DaKTOpOB,
OIWH W3 KOTOPBIX TPEICTABICH TPYIIIOH
3a00NIeBaHMN, XapaKTCPU3YIOUUXCS  IUTH-
TEIBHBIM JIATCHTHBIM TepuonoM. OTCyT-
CTBHE CUMIITOMATHKU WIM HAINYNE CTEPTOU
KIIMHUYECKONW KapTUHBI 3a00JieBaHUs 3a-
TPY/AHSIET CBOEBPEMEHHYIO JIMAarHOCTHKY,
YTO TMPUBOIUT K 3aIM03/1aIOMy Ha3HAYCHHIO
aJIeKBaTHOW Teparuy M Kak pe3yibTaTr Oosee
HU3KOH ee 3ddexTuBHOCTH. B CBS3M C >THM
KMBOTHOBO/JUECKHE TIPEIIPHUITHS  HECyT
CYIIECTBEHHBIN SKOHOMMYecKui ymepo. K
JAHHOM Tpyrmie 3a00JCBaHUNA OTHOCUTCS H
TeHUTAIbHBIA MUKOIUIA3MO3 KPYITHOT'O pora-
TOro cKoTa [2].

OpmHO#M W3 XapaKTEepHBIX OCOOCHHOCTEH
TeHUTAIEHOTO MHUKOIUTa3MO03a SBJSIETCS JUTH-
TEJIBHBIA JTATCHTHBIN MIEPHOA U KITMHHYCCKAsT
KapTUHA XPOHUYECKOTO KaTapajJbHOTO Baru-
HUTa, HaOJII01aeMast J1aJieko He y BceX 00JIb-
HBIX JKHBOTHBIX - 3TO ITO3BOJIIET 3a00JieBa-
HUIO YCKOJIb3aTh OT BHUMAaHUs BeTEpUHAp-
HBIX CIICIHAINCTOB U PACIPOCTPAHSITHCS B
craze [3]. Kpome Toro, B TeueHHE TaTEHTHO-
ro Tepuoja B OpraHax pempoTyKTHBHOM
CHCTEMBI TIPOUCXOAAT HeoOpaTumMble Mopdo-
(YHKIIMOHAIBHBIC N3MEHEHUS, YTO HETraTHB-
HO OTpakaeTcs Ha IOKa3aTelsX BOCHPOM3-
BOJICTBA MOT0JIOBBS. [IpOoBOMMBIN B TaHHOM
CHUTyaIliM aHalN3 palldOHAa HE BBIABISACT
OTKJIOHCHHUH, a MCCIEOBAHNS HAa OCHOBHBIC
3a00JIeBaHMs, COTMPOBOXKIAIONINECS YTPATON
PETPOTYKTHBHOM CITOCOOHOCTH, TAIOT OTPH-
LATeIbHBIA pe3ysbTaT, YTO CTABUT BETEPH-
HapHBIX Bpadyed B TYNUK U JIENACT 3Ty MpO-
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Onemy akTyanpHOil. B Hacrosiiee Bpems
TeHUTAIBHBII MUKOIIJIA3MO3 KPYITHOTO pora-
TOTO CKOTa 3apErHCTPUPOBAH MPAKTHYECKU
Ha BCEX KOHTHMHEHTax. Kak JeMOHCTPHPYIOT
JTaHHBIC OTEYECTBEHHBIX M 3apyOe’KHBIX HC-
ciiesioBaTesieil TeHWTATbHBIM MHKOIIIa3MO3
MOJKeT 0oxBaTbiBaTh OT 14 no 40% mnoroso-
BbSl MOJIOYHO-TOBApHBIX ()epM M Kak IpaBHU-
JI0, IPU ATOM TIPOCIICKUBACTCS BhIPaKEHHAsSI
KOppEJSLUs ¢ HU3KUMHU MOKa3aTesIMU BOC-
mpou3BocTBa [4,5,6].

B kauecTBe 3THOTPOIHON Tepanuu IeHu-
TAJIFHOTO MHKOIUIA3MO03a C Pa3INYHOHN cTe-
MeHbI0 () (HEKTUBHOCTH NPUMEHSIINCH aHTH-
OMOTHKM TETPalMKINHOBOW, (TOpXUHOIIO-
HOBOM M MakpoiuHoi rpymnn [7]. OnHako, ¢
TEUYEHHEM BpPEMEHH K HEKOTOPBIM M3 HHUX
MUKOIUIa3Mbl MPUOOPETAIOT YCTOHYUBOCTb.
Ha cerogusmamii nenp Hambomnee 3Qdex-
TUBHBIMHU TIPETIapaTaMy B OTHOIIEHUH MUKO-
TUIa3M  SIBJISIIOTCS  TIpenaparbl U3 TPYIIIBI
MaKpOJIHIOB U (PTOpXUHOIOHOB [8,9]. On-
HUM M3 COBPEMEHHBIX IPE/ICTaBUTENeH Ipe-
rapaToB MakpOJHMIHOTO psja, NpHMEHse-
MBIX [IPY TEHUTAILHOM MHKOILIA3MO3€ SIBJISI-
eTCsl TyJNaTPOMHMIIUH, TepaneBTHueckas 3¢-
(beKTHBHOCTH KOTOpOTO jgocturaetr 75%
[10].

[ToMHMO STHOTPOIHOW TEpany BaXKHYIO
POJIb B BBI3JIOPOBIICHWH XKMBOTHBIX HIPAET
COCTOSIHME UMMYHHOH CHCTEMBI, HO IIpUMe-
HEHUE OJTHUX aHTUOMOTHKOB HE MPUBOJUT K
HOpMaJu3alMd  MUMMYHOAC(MHUIIUTHOTO  CO-
CTOSIHMSI, HAOJII0/]aeMOro y OOJIbHBIX KOPOB
[2]. WmmyHOmehWIMT TpH TEHUTAIEHOM
MHKOIUIa3MO3¢ HaOM0aeTcss Kak co CTOpO-
HBI TYMOPAJIGHOTO, TaK M KJICTOYHOTO 3BEHA.
YuuteiBas TOT (aKT, YTO MUKOIUIA3MBI HC-
MOJIB3YIOT PA3IMYHBIE MEXaHU3MBbI TI0/1aBJIe-
HUSI pealin3allid MMMYHOJIOTHUECKHX Peak-
LM OpraHu3Ma Jyisi yCKOJIb3aHusl OT UMMYH-
Horo otBeTa [11], To mpoBexpeHNEe UMMYHO-
KOPPEKINH IeIECO00Pa3HO OCYIIECTBIATh
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npenaparaMu C IMIUPOKUM CIEKTPOM MOJY-
JIUPYIOIIETro NEHCTBUS HA UMMYHHYIO CHCTE-
My. OZHMM H3 TpemnapaToB, MMOAXOISIINX
JUIA PEUICHHs TOCTaBICHHON 3a/Ja4d, SBIS-
eTCs TIENTHIHBIH UMMYHOMOIYJISITOP THMa-
JIUH, CTUMYJHPYIONINI 00a 3BeHa MMMYHHO-
ro oreera [12].

Hcxons w3 cka3aHHOTO BBINIE, IIENBIO
HAIIETO HKCCJICOBAaHUS OBUIO H3yuYcHHE
BKJTIOUEHHUS B CXEMY JIEUEHUS] KOPOB C TE€HU-
TaJbHBIM MHKOIDIA3MO30M HUMMYHOMOTYJISI-
TOpa THMAJIMHA W €T0 BIMSHUS Ha COIepiKa-
HUE B KPOBH JICHKOUTOB, TUM(OIUTOB U UX

CyOTOITy JIATTHIA.
MATEPHUAJL n METO/1bI /
MATERIALS AND METHOD

HccnenoBanus mnpoBoamiInch Ha 0ase
3A0 «OcbmuHcKoe» CrnaHIEBCKOTO paiioHa
Jlenunrpazckoii odmactu B mepuon ¢ 2010
o 2012 roa. [ns npoBeaeHUs SKCIIEPUMEH-
Ta OBUIO CHOPMHUPOBAHO TPU IPYIIBI CTEIb-
HBIX KOPOB, M0 8 romoB B Kaxkaoi. [leppas
TpyIa - CTENbHBIE KOPOBBI C TEHUTAIBHBIM
MHKOIUTA3MO30M U JICYCHHUSI KOTOPBIX HC-
MMONTE30BANIM  aHTHOMOTHK Tpakcoer 100
(TynmarpomuiuH) B 03e 2,5 mr Ha 1 Kr mac-
CHl TeJla KMBOTHOTO, TOAKOXHO, OJHOKpAT-
HO 3a 40 mHel o MpenanoyiaraeMblX POJIOB.
Bropas rpynma - cTenbHbIe KOPOBBI C T€HH-
TaJIBHBIM MHKOIIIA3MO30M JJISI JICUEHHS KO-
TOPBIX HCIIOJIB30BAIM AHTHOMOTHK TPaKco-
BeT 100 B mo3e 2,5 mMr Ha 1 Kr mMacchel Tena
JKUBOTHOTO, TOJKOXKHO, OJHOKpaTHO 3a 40
JHEH 70 MperoiaraéMblxX poJloB U UMMYHO-
MoaysaTop TuManuH B no3e 0,1 mMr Ha 1 kr
Macchl Tejla >KUBOTHOTO, BHYTPUMBIILIEYHO,
IBOXIOBI ¢ HWHTEpBaJoM 72 daca. Tperbs
rpymma (KOHTPOJb) — KIMHUYECKH 37I0POBEIC
CTeNbHBIE KOPOBHI. MieHTudukamms Muko-
mrasm (Mycoplasma spp.) y Bcex rpymm
JKUBOTHBIX TpoBoauiack metojgom 1P B
(dopmarte si1eKkTpodopesa ¢ UCIOIH30BAHUEM
tect cuctembl « MUK-KOM» mpousBojcTBa
OI'BYH «IHHUUD PocnotpebHam3opay.
Ceponorndeckasl TUMH3AIMS  MHKOIUIA3M
OCYILIECTBIISIACh pEeaKLHUeld HenpsiMoil re-
marrmotuHanmn (PHI'A) ma 6aze PI'BY
«JlennHrpaacKas Mexxo0sIacTHast BETepHHap-
Has Jjaboparopus» - ycraHoBieHa Myco-
plasma bovigenitalium. Konrtpons s¢dex-
TUBHOCTH TEpaluu y KOPOB MEPBOW MU BTO-
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poii TpyIH NPOBOAWIM IMYTEM IMOBTOPHOTO
[TI[P-Tecta yepe3 14 nHeit mocie BBeACHU
TPaKCOBETA.

VY KOpoB MepBOM M BTOPOH OMNBITHBIX
TPYIII MOJydYald KpPOBb M3 IPEMHOI BEHBI 1
crabmmupoBaii. KpoBs Opanm aBaxsl 10
Hayaja JiedeHus U uepes 14 qHeil mocne ero
Hayasia. Y ONBITHOW TPYyNIBI KPOBH Opann
OJHOKpATHO - 3a 25 JHEeW A0 mpejmnojarae-
MBIX pOJIOB. B KpoBM ompenemnsiu Kojuye-
CTBO JICHKOIIUTOB, OTHOCHTEJIBLHOE U abco-
JIIOTHOE COJEep KaHUEe TUM(OLUTOB C TIPHMe-
HEHHEM T'eéMaTOJIOTHYECKOT0 aHAIN3aTopa, a
TaK)Ke OTHOCHTEIIFHOE 1 a0COIIOTHOE cojiep-
xanue T-, B- u 0-1uM(pONHUTOB TUTOXUMU-
YeCKMM METOJOM IO COAEP)KaHUI0 O-
HadrundyTuparacrepassl (mo K.E. Higgi et.
al., 1977). IlonyueHHble pe3yJbTATHI MOJ-
BEPTrHYTHl CTaTHCTHUYECKON 00paboTke ¢
MIPUMEHEHHEM KOMIIBIOTEPHOW IPOrpaMMBbI
SPSS 22.0.

PE3YJIBTATBI / RESULTS

IIpoBenenue mnosropHoro IIIIP-tecra
I0Ka3aJ10, YTO B TPYTIIE KOPOB, JUIS JICUCHHS
KOTOPBIX HCHOJIb30BATIM TOJBKO TPAKCOBET
TIOJIOXKUTENbHBIH TecT Ha Mycoplasma spp.
OBUT Yy 2 KOpOB W3 8 (TepameBTHUYECKAs d(-
(dexTuBHOCTH — 75%); B rpymIe KOpoB, Iye
MIPUMEHSUIA TPAKCOBET B COYETAHUM C TUMa-
JUHOM TOJIOXKHUTENbHBIX TECTOB Ha Myco-
plasma spp. He ObUIO (TepaneBTHYECKas -
¢dextuBHOCTD — 100%).

JlmHaMmika  MOKazaTeled  KJICTOYHOTO
NMMYHHTETA MPH MCIIOIB30BaHNH IS Jieue-
HUSI KOPOB C TCHUTAIBLHBIM MHKOIUIa3MO30M
TyJlaTpOMMILIMHA U TyJaTPOMHUIIMHA B COYe-
TaHUW C THMAJIIMHOM OTpakeHa B Tabuuiie 1.

W3 nmpeacTaBiIeHHBIX JaHHBIX BHJIHO, YTO
B Ipynmax OOJIBHBIX KOpOB uepe3 14 mHei
1ocie MPUMEHEHHS TYJATPOMHIMHA YHCIIO
JeWKOIUTOB BbIpocno Ha 7,7%, a mpu Hc-
MOJIb30BAHNU TYJATPOMHIMHA B COYCTAHHU
¢ TuManuHOM — Ha 18,4% u HeckoIbKO mpe-
BBIIIANIM 3HAYEHHE JAHHOTO MOKa3aTens y
3/I0POBBIX >KUBOTHBIX. MEXIpynmnoBsle pas-
JIUYNS IMEJH JOCTOBEPHBII XapakTep.

[Ipn n3ydeHUH OTHOCHTEIBHOTO COMEp-
KaHUST JTUM(OLUTOB YCTAaHOBJIEHO, YTO Ha
(oHE pa3TMYHBIX CIIOCOOOB JIEYCHHUS KOPOB
C TCHHTAJIBHBIM MHKOIUIA3MO30M, JaHHBINA
MoKas3aTelb He MpeTepreBall JOCTOBEPHBIX
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u3MeHeHu#. [Ipu sToM abcomroTHOE comep-
KaHue JTUMQOLIUTOB B IPyIIe KOPOB IOIY-
YaBIINX TYJIATPOMHUIIMH YBEIMYMBAIOCH Ha
0,46 10°/n, a P MCTIOJIF30BAHUN COYETaH-
HO# Teparmu — Ha 1,12 10%/1 (P <0,05), u B
00oux ciydasx ObUIO BBINIE, YEM Y 310pO-
BBIX KOPOB.

Uro kacaeTrcs AMHAMUKH aOCOJIOTHOTO H
OTHOCUTEIIBHOTO COJIepKAHUS HUMMYHOKOM-
NETEHTHBIX KJIETOK IpHU HCIIOJIb30BAHUU
Pa3MUHBIX CXEM JICYEHHsS TEHHTAIbHOTO
MHKOIUIa3M03a KOPOB, TO PE3yJIbTaThl OKa3a-
ek crepyronMu. OTHOCHTENBHOE coJiep-
xanue T-mmmdoruToB y OOIBHEIX KOPOB Ha
14-#1 neHp mocne NPUMEHEHUs TyIaTPOMHU-
LIMHAa HE MpPEeTepIeBaIO0 M3MEHEHWH, TOraa
KaK B TpyIIe, TJe NPUMEHSUIN TyJIaTpOMH-
IMH M THMAQJUH OHO YBEJIWYMBAIOCH Ha
18%. Heckonbko MHaYE MPOUCXOIUIO H3ME-
HEHHE aOCOJIIOTHOTO COJEp)KaHHs 3TOTO
IyJda WMMYHOKOMIICTEHTHBIX KJICTOK. Y
OOJIBHBIX KOPOB, KOTOPBIX JICUHIN TYJATPO-
MUIITHOM abcoroTHOE YHCII0 T-
TUM(OLINTOB yBeaMYMBanochk Ha 12%, a y
JKMBOTHBIX, KOTOPBIM INPHUMEHSJIM COYETaH-
HyI0 Tepanuio — Ha 48% W CyIIEeCTBEHHO

MIPEBBIIIANO 3HAUEHHE JAHHOTO IOKa3aTels
Y KJIMHUYECKH 370POBBIX KOPOB.

IIpu HU3YYEHUH JUHAMUKH B-
TUM(pOLUTOB YCTAHOBJIEHO, 4YTO Teparus
TYJaTPOMHUIIMHOM KOPOB C TEHUTAIBHBIM
MHKOIUIA3MO30M IIPUBOJHUT K YBEIHYCHHUIO
OTHOCHUTENIBHOTO COJEPXKAHUSA ATUX KIIETOK
Ha 14%, a mpuMeHeHne ero B KOMOMHAIINH C
TUMAJINHOM — Ha 66%, IpU 3TOM MEXTPyI-
MOBBIC PA3MUYUS OBLIM CTATHCTUYECKU [0-
CTOBEpHBIMH. bojee akTHBHas AWHAMUKA
oTMeuanach B a0OCOJIIOTHOM COZICP:KaHUU
KJIETOK JIaHHOW CyOINOINyJISIIUU — Teparnus
OOJIEHBIX KOPOB TYJIATPOMHUIIMHOM yBEIHUH-
BaJia uxX yucio Ha 23%, a coderaHue ero c
TUMaJMHOM — Oomee uwem B 2 pasa (P
<0,001).

JlanHble TaOIMIIBI MMOKA3bIBAIOT, YTO a0-
COJIOTHOE M OTHOCHTENIBHOE COIEp’KaHNe
Hemn((hepeHIIMPOBAaHHBIX JTUM(OIUTOB Y
00enX TOIOMBITHBIX I'PYIIT KOPOB YMEHBIIIA-
eTcsl MIPOTIOPIMOHANBHO YBEIHICHUIO KOJIH-
yectBa 1- W B-mumdonuToB, mpuuem B
TpyIIe KOPOB, Iie MPUMEHSIIN TYJIaTPOMH-
LIMH ¥ TUMalIHMH DTO CHIKEHHUE Hauboliee
BBIPAKEHO.

Taoauna 1

Copep:xanue jeiikonuToB, T- 1 B-1uM(ponuTOB B KPOBH KOPOB € FeHUTAJIbHBIM MHKO-
IUIA3MO30M NPH PA3JIMYHBIX CXeMaX JedeHus

Uepes 14 nHeil nocne geueHus
N Jlo neue- Knuanyeckn
OKazaTeln TpaKco-

HUA TpaKCOBeT 310POBELIC

BET+TUMAJINH
Jleiikouursr, 10°/1 7,93+0,14 8,54+0,18 9,39+0,23* 8,8+0,18
Jlumdoruter, % 56,4+2,01 57,7£1,78 59,5+1,66 56,6+1,84
JlumoruTsr, 10°n | 4,47+0,16 4,93+0,18 5,59+0,2* 4,96+0,2
T-mumdoruer, % 33,94+2,43 33,9+1,71 40,0+1,42%* 35,0+1,89
B-mamdonmtsr, % 13,2+1,07 15,0£1,3 21,86+1,25%* 17,2+1,3
0-mamdornmter, % 52,9+2,78 51,1+£2,07 38,1+2,55%%* 47,8+2.,49
T-mm§oIuTEI, 10%n | 1,5+0,14 1,68+0,12 2,22+40,06 ** 1,73+0,08
B-mamdormtsr, 10°/n | 0,6+£0,07 0,74+0,07 1,21+0,04%** 0,84+0,08
0-mMoIUTHI, 10°/n 2,34+0,16 2,6£0,09 2,16+0,17* 2,37+0,18

* - ypOBEHb JJOCTOBEPHOCTH MEXAY MEPBON W BTOPOM OMBITHBIMH Tpynnamu: * - P <0,05;

#% _P 20,01; *** _ P <0,001.
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BbIBO/IbI / CONCLUSION

IIpoBeneHHbII 3KCIEPUMEHT AEMOHCTPHU-
pyeT, 9TO IpUMEHEHHE TYJIaTPOMHUIIMHA IS
JIEYeHUS] KOPOB C TCHHUTAIGHBIM MHUKOILIA3-
MO30M TIPUBOJHT K IIMMHUHAINYI BO30yANTE-
n y 75% XUBOTHBIX, TOTJIa KaK MPH coue-
TaHHOM TPUMEHEHUU TYJaTPOMHUIMHA U
TUMaQJIMHA TEpameBTUYEeCKUH dPPEeKT Ha
25% Bopre.

IIpoBeneHre aHTHOMOTUKOTEPANINHU TIPH-
BOJHWT K AJIMMHUHAIIAN MUKOILIA3M CO CIIH3H-
CTOU 00O0JIOUKY BIIATANHIINA W KaK CJICJCTBHE
CHIDKCHUIO TIOCTYIUIGHUSI HMX TOKCHYHBIX
METabOJINTOB yTHETAIMX NpoiudepaTHs-
HYIO0 aKTHBHOCTb CTBOJIOBBIX KJIETOK JIEHKO-
LOUTApHOTO POCTKAa KOCTHOTO MO3Ta B CH-
CTEeMHBI KPOBOTOK, OJHAKO IIOJIHOTO BOC-
CTAHOBJICHUSI 4YHCJIA JIEUKOLUTOB Ha 14-ii
JICHb SKCIIEpUMEHTa He HaOmogaercs. Tuma-
JIMH, BKJIIOYEHHBIH B CXEMy JICUEHHMsI, CIIO-
coOcTByeT Oomee OBICTPOMY BOCCTAaHOBIIE-
HUIO MHTOTHYECKOH aKTHBHOCTH KIIETOK
JeHKoIUTapHoro poctka (13).

Hambomnee BbIpaXeHHBIH TO3UTUBHBIN
COBUT B cojepxaHus T-TuMQpOUUTOB Y
TPYTITEl KOPOB, TJI€ IPUMEHSIIN aHTHONOTHK
1 IMMYHOMOJYJISTOP, OOYCIIOBJIEH TE€M, 9TO
BXOAALIMHA B COCTaB THMaJlWHA JWUIETITH]
Glu-Trp uHAYHHpPYET OKCIPECCHIO TEHOB,
OTBEYAIOIINX 32 MpoJiuepaluo ITUX Kie-
ToK (12, 13).

Bonee sipKyto MONOXKUTENBHYIO THHAMH-
Ky CO CTOpOHBI B-muM@ponnToB y KOpoB B
KypcC JICUYCHHS! KOTOPBIX BXOJMJI THUMAJIHH
MOYKHO CBSI3aTh C MOJIYJIMPYIOIIUM JEHCTBH-
€M TIperapaTta Ha coJiepkaHue T-Xelmnepos,
peryaupylomux mnponudepanuio B-kierok
(12).

Takum 00pazoM, MPUMEHEHHE TYJATPO-
MUIHA TS JICYCHUS] KOPOB C TEHUTAIBHBIM
MHKOIIJIa3MO30M JJa€T XOPOIIHK TepareBTH-
geckuid APQPEeKT, HO oOecIeYnBaeT IJHUIIb
YaCTMYHOE BOCCTAHOBJICHHE TOKa3aTelel
KJIETOYHOTO UMMyHHTeTa. KoMmriekcHoe
MIPUMEHEHHE TYJaTPOMHMLMHA M THMAaJMHA
o0nazaeT MakCUMaJbHbIM TEPaleBTHYECKUM
3¢ PEeKTOM M NPHUBOAUT K MOJHOMY BOCCTa-
HOBIICHHIO KJICTOYHOTO HWMMYHHTETA, TIPH-
YeM HEKOTOpBIe TOKa3aTeNn Jake HECKOJb-
KO TIPEBBIIIAIOT UX 3HAYCHHE Y KIMHUYECKU
3JI0POBBIX KOPOB.
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ABSTRACT

Modern technologies of industrial animal
husbandry imply the most effective use of
the reproductive potential of females and
obtaining healthy young from them. The
limiting factor in achieving this goal are dis-
eases characterized by smoothed symptoms,
which complicates their timely diagnosis and
therapy, one of which is genital mycoplas-
mosis of cattle. The presence of a long latent
period and unclear symptoms allows this
disease to remain unnoticed and spread in
the herd. During the latent period, morpho-
functional changes develop in the body of
females, leading to partial or complete loss
of reproductive ability. Tetracycline, fluoro-
quinolone and macrolide antibiotics have
been used with varying degrees of effective-
ness for the treatment of cows with genital
mycoplasmosis, however, antibiotic therapy
alone does not restore all functions disrupted
during the disease, and in particular does not
eliminate immunodeficiency. In this regard,
the purpose of our study was to study the
inclusion of the immunomodulator thymalin
in the treatment regimen of cows with geni-
tal mycoplasmosis and its effect on the con-
tent of leukocytes, lymphocytes and their
subpopulations in the blood. Three groups of
animals were formed for the experiment: the
first group - pregnant cows with genital my-
coplasmosis for the treatment of which the
antibiotic traksovet 100 (tulatromycin) was
used at a dose of 2.5 mg per | kg of animal
body weight, subcutaneously, once 40 days
before the expected delivery; the second
group - pregnant cows with genital myco-
plasmosis for the treatment of which the
antibiotic traksovet 100 was used at the same
dose and the immunomodulator timalin at a
dose of 0.1 mg per 1 kg of animal body
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weight, intramuscularly, twice with an inter-
val of 72 hours; the third group — clinically
healthy pregnant cows. In all groups of
cows, the number of leukocytes, the percent-
age of lymphocytes, the absolute and relative
content of T-, B- and 0-lymphocytes were
determined. It has been established that the
use of tulatromycin for the treatment of cows
with genital mycoplasmosis gives a good
therapeutic effect, but provides only partial
restoration of cellular immunity. The com-
bined use of tulatromycin and thymalin has
the maximum therapeutic effect and leads to
the complete restoration of cellular immuni-
ty, and some indicators even slightly exceed
their value in clinically healthy cows.
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