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MOP®OJIOTUYECKUI COCTAB COMATUYECKUX KJIETOK
B MOJIOKE KOPOB KAK KPUTEPUI OILIEHKH! 310POBb
MOJIOYHOH XKEJE3bI B CBA3U C MTPOAYKTUBHOCTBIO

N KOMITOHEHTAMUY MOJIOKA*®

A.A. CEPMATHH! =, UL.A. JIAIITHEBAL, A.A. KOCUIIUH], JI.II. UTHATBEBAL,
O.A. APTEMBEBAL, J. SOLKNER2, H.A. 3SUHOBBEBA!

KosmuecTBO coMaTHYECKMX KJIETOK B MOJIOKE KOPOB HCHOJIb3yeTCs ISl KOHTPOJIS 32 BOCHAJIN-
TeJIbHBIM NMPOLECCOM M OLEHKH BEPOSITHOCTH BO3HMKHOBEHHS CYOKIMHMYECKOH M KIMHUYECKOH (hopM ma-
ctuToB. B mpexacraBieHHol padoTe B paMKax 3KCHEPUMEHTAJIbHBIX HAOJIOAEHHIA B CTaJe MOJOYHOrO
CKOTa BIepPBble MOKA3aHA BO3MOKHOCTb KOHTPOJIMPOBATH COCTOSIHME MOJIOYHOI JKeJjie3bl KOPOB, OCHOBBI-
BasICh HAa ONpe/ieIeHUH O0LIEro KOJMYECTBA COMATHYECKUX KJIETOK M J0JM B HeM JUM(OLUMUTOB U MOJIM-
MopdHuosinepubix HeiiTpoduaos (IIMH). IToxydyensl pe3ybTaThbl, MOATBEPKIAAIOMIE B3aUMOCBA3b KOJIH-
yectBa comatnuecknx KieTok (KCK) ¢ mokazarensmMm cyTouHOil MOJIOUHOI MPOIYKTHBHOCTH JAKTHPYIO-
mUX XUBOTHbIX. Ileab padoTbl — OUEHKAa CBSI3M KOJIMYECTBA COMATHYECKHX KJIETOK B MOJIOKE M UX
mupdepeHumanMu Mo BUAAM C NMOKA3aTe s IMM MPOJYKTMBHOCTH M KOMIIOHEHTHOTO COCTaBa MOJIOKA, a
TAKXKe C BEPOSTHOCTHIO PA3BUTHS CYOKJIMHUYECKOH M KIMHMYECKOi (JOPM MACTHUTOB Y KOPOB TOJIIITHHHA-
3MPOBAHHON YepHO-TecTpoii moponsl. Padory npoBonum ¢ uions 2020 roxa mo maii 2021 roga Ha 6a3se
JKCHEPUMEHTAIBHOTO CTaJa TOJIITHHU3MPOBAHHOTO YepHo-nectporo ckora (II3 «Jlanoxckuit» — dm-
man OI'BHY OUII BUK um. JI.K. DpHcra, Kpacnogapckuii kpaii). Becero BbiOOpKa KMBOTHBIX CO-
crasuaa 313 rou., ynciao uamepenuii — 1931. AHaM3 KOMIOHEHTOB MOJIOKA OCYIIECTBJISIM C MCHOJIb-
30BaHMeM aBTomatmiyeckoro aHaymsaropa CombiFoss 7 DC («FOSS», /lanus) Ha oCHOBe 3Kcmpecc-
MeT0J0B MH(PAKPACHOI CTNIEKTPOCKONMH M MPOTOYHOI HMTOMETPUH. BblIM U3yYeHbI ciieayiomue noKkas3a-
TeJIN: CYTOYHBIA yIOil, MaccoBasi 101 XKupa, 0eJika, Ka3enHa, JAKTO3bl, CyXOro BellecTBa, Cyxoi 00e3-
JKUPEHHBI MOJIOYHBII OCTATOK, ciieabl aneroHa u Oera-runpokcudyrupar (BI'B), Touka 3amep3anus u
KHCJIOTHOCTD, kupHble KucaoThl (2KK), KCK, IKCK (nons mumdonuros u [IMH B 00mieii cyMmme KiieTok).
Y100bl ONOCPENOBAHHO OLEHUTb COCTOSIHHE MOJIOYHOI KeJie3bl KOPOB, KUBOTHbIE B CTajie ObLIM YCJIOBHO
pacnpenesensl Ha rpynnbi: A — KCK < 200 teic. ex/min, JIKCK < 70 %; B — KCK < 200 Tbic. en/mi,
JKCK > 70 %; C — KCK > 200 tbic. ea/mu, IKCK > 70 %; D — KCK > 200 Tbic. en/ma, JTKCK
<70 %. Takxe OblIa MPUHATA CJEAYIOLIAs TPAAANUSA KUBOTHBIX BHE 3aBHCHMOCTH OT BEPOSTHOCTH
3a00seBannsa MacturoMm: ase rpymnbl ¢ nokasareiasmu JIKCK < 70 u > 70 %; 4yerbipe moarpynmsl ¢
KCK < 200, 201-500, 501-1000 u > 1001 TbIc. en/mu. Vcnons3oBanu jnorapupmudeckue (HOpMaIu-
3osannbie) oneHku KCK cornacho dopmyne G.R. Wiggans ¢ coasr. (1987). Onpenensin MHIMBHAYAJIb-
HYI0 9KOHOMHYECKYI0 HEHHOCTb CYTOYHOIl MOJIOYHO# MPOXYKTHBHOCTH KOPOB. JIisi OUEHKHM BIMSIHUSA Cpe-
JI0BbIX (haKTOPOB M MX IJIMMHHALMH HA CYTOYHbIE MOKA3aTel KOMIIOHEHTHOTO COCTAaBA MOJIOKA HCHOJIb-
30BaJIM ypaBHeHHe 000OIIEHHbIX JuHeiHbIX Moneneii (generalized linear models, GLM). Ha ochoBe
GLM-ypaBHeHusi ¢ HCNOJb30BAHMEM METO/IA HANMEHBIIMX KBAAPATOB ObLIM MOJyYeHbl OLEHKH (heHOTH-
NMMYECKUX CPeHUX AJIs NMoKa3arteneil Mojioka. IlonapHoe cpaBHeHHe MeXKIY CPEIHMMH 3HAYEHUSIMM TPO-
BOIWJIN, UCNIOJB3Ys TecT Thiokn. AHaim3 riaBHeIX KomnoHeHT (PCA) npuMeHsim 1y u3ydyeHusi n3MeH-
YHBOCTH COCTABA MOJIOKA B 3aBUCHMOCTH OT 00PA30BAHMS €r0 KOMIIOHEHTOB B OPraHM3Me >KHBOTHOTO C
LeJIbI0 onpezesieHnsi Hau0oJee 3HAYMMBIX MAPAMETPOB, NeTEPMHUHUPYIOIIMX MPOAYKTHBHOCTD MOJOYHbBIX
KOpoB. 3/10poBbie 0COOM M JKHBOTHBIE C MOJO3PEHHEM HA MACTHUT (NMpeIpPACHOIOKEHHbIE K HAYATY MH-
¢exuuu) (rpynnsi A 1 B), 00:1a1a/1 KeslaTeIbHBIMU NMOKA3aTENSAMH MOJIOYHOI MPOAYKTUBHOCTH, CYTOY-
HbIii ymoit cocraBua 25,7-27,7 Kr MoJoKa, 3KOHOMHYecKas 3¢ (eKTHBHOCTb npousBoiacTBa — 714-
744 py6. * cyr-! * ron."1. Koposbl, oTHecennbie K rpymnam C (cyOKIMHHYECKas MM KIMHHYECKAas (opMbl
aKTHBHOTO MacTuTa) M D (XpOHMYECKHIA MACTHT), HMEJIM MOKA3aTeIM KOMIIOHEHTHOTO COCTABA MOJIOKA,
NPeBOCXOAIIME APYTHe TPYNIbI MPH CPABHUTEILHO MEHbINEi CYTOYHOI MOJIOYHOI NpoayKTHBHOCTH. 2Ku-
BOTHbIe ¢ BbicokuMH 3HayeHussimu KCK, a Taxke ¢ xponnyeckoii popmoii MacTuTa ObLIM B HAMOOJIbILEH
CTeNneHH MOJABEPKEHbI HAPYLIEHHSIM META00IMYECKOr0 CTAaTyCa MM BO3HMKHOBEHHIO KET03a BHE 3aBHCH-
moctu ot JIKCK. YBennuyenne KosmyecTa xkupa B mosioke Ha 0,18-0,37 % (p < 0,001) y KuBOTHBIX C
KCK > 1001 TbIc. en/ma nmpuBesio K nosbimenuto noau HaceimenHbix KK na 1,1-1,4 mpouneHTHbIX
NyHKTa (M.1.), NAJbMUTHHOBO# KuCJI0ThI — Ha 0,4-1,2 n.m., cpenHenenoyeynsix KK — na 1,0-1,4 m.m.

* UccnenoBaHue BBIMONHEHO Mpu (uHaHcoBoi nomiepxkke PODU B pamkax HaydyHoro mnpoekra Ne 20-316-90050
B YaCTH aHaIM3a COMAaTMYECKMX KJIETOK B MOJIOKE M 3a cueT rpaHTa Poccuiickoro HayyHoro (oHma — MpOEeKT
Ne 21-76-20046 B yacTH KOMITJIEKCHOTO M3y4€HHMS] KOMIIOHEHTHOTO COCTaBa MOJIOKA KOPOB Ha OCHOBE MH(pa-
KPacHO# CMEKTPOMETPUH.

1183



IToBbimenue HopmupoBanubix oneHok KCK Ha onun 6ann (qmmutsb ot 1 10 10) Besio K najeHuio cyToy-
HOro ynosi moyioka Ha 0,6 kr, 1akTo361 — Ha 0,062 n.n. ¥ NOBBIMIEHUIO JKUPHOCTH M OEJKOBOCTH COOT-
BeTcTBeHHO Ha 0,090 u 0,055 n.n. IIpu ananu3e rIaBHBIX KOMIOHEHT ObLIM ChOPMUPOBAHBI COOCTBEHHBIE
KJIacTepbl JJis1 0€JIKOBOI M JKHPOBOIi ()paKIMii MOJIOKA, MOYEBUHDBI M JKMPHBIX KHCJIOT, aneToHa u BI'B,
Touyku 3amep3anns u 3Havenuii pH, KCK u JIKCK. B 000co0yienHyI0 rpynimy BOLLIM CYTOYHBIA yIoi
MaccoBas /0Jis1 JIAKTO3bl (BMeCTe ¢ KETOHOBBIMU TeJaMH), He CBSI3aHHbIE C JPYTMMH MOKAa3aTelsiMU CO-
CTaBa MOJIOKA, 0003HAYASI TeM CaMbIM HE3aBUCHUMBI XapakTep M3MEHYMBOCTH ITHX mepeMeHHbIX. Jlajb-
Hejillee U3yyeHHe B3aUMOCBS3M CHHTE3a KOMIIOHEHTOB MOJIOKA B MOJIOYHOI Kesie3e u (hu3no10rnyeckoro
cTaTyca KHBOTHOTO NMO3BOJHMT YTOYHHTb HANpaBjieHHEe 0TOOpPAa Oco0ei M ompeneJuTh reHeTHYECKYIO Je-
TEPMUHALMIO NMPU3HAKOB MPOJAYKTUBHOCTH y KPYNHOIO POraToro CKOTa.

KioueBble cj10Ba: MOJIOKO, KOpPOBA, KOJMYECTBO COMATHYECKHMX KJIETOK, YIOW, 2KHD, 0€JIOK,
JIAKT032a, JKUPHbIE KHCJIOTbI, AlETOH, 0eTa-ruAPOCKHOYTHPAT, MACTHT, KETO3.

OO011iee YUCIO JETEKTUPYEMbBIX B MOJIOKE KJIETOK (KOJMYECTBO COMAaTH-
yeckux Kietok B monoke, KCK, somatic cell count, SCC) clIyXuUT KITIOYeBbIM
WHINKATOPOM TIPU BBISIBJICHUY MaCTUTOB Pa3HOM 3TUOJIOTUN Y MOJIOYHBIX KOPOB.
DTOT mokaszaTesib UCIOJIb3YeTCs ISl KOHTPOJIS 32 BOCIHAIMTENbHBIM MPOLIECCOM
U MPOTHO3UPOBAHMSI CYOKIMHMYECKONW M KJIMHUYECKOU (OPM MACTUTOB B BbI-
MEHHU, YTO IMO3BOJISIET CJICAUTDH 3a 3M0POBHEM KMBOTHBIX M KaueCTBOM MOJIOKA.
st pa3paboOTKM CIIOCOOOB YIYYIIEHMSI Kauy€CTBEHHBIX M KOJMYECTBEHHBIX Xa-
paKTepUCTUK MOJIOKA MPOBOAUTCS OoJiee AeTalbHbIM aHanu3 ero cocrana (1, 2).

B Bompocax 310poBbsi BBIMEHU KOpOB 3a mocieaHue 40 jJeT JOCTUTHYT
3HAYUTEJIbHBI TMPOTPECC, OAHAKO MACTUT IO-NPEXHEMY HAHOCHUT OrPOMHBII
9KOHOMMYECKUI yIepd MOJIOYHOMY CKOTOBOJCTBY BO BCEM MHUpE. DTO CIOXKHOE
3a00jieBaHMEe, Ha pa3BUTHE KOTOPOTO BIMSIOT OKpYXalolllas cpema, YCJIOBMS
KOpMJIEHHE U CoAepKaHUsI KOPOB, reHeThuueckue ¢akropbl. Kpome Toro, maro-
TeHHBIE MUKPOOPTaHW3MEI, BBI3BIBAIOIINE MACTUT, TIOCTOSTHHO MYTHPYIOT, M3-3a
Yero MpUXOIUTCS KOPPEKTUPOBATh cXeMbl JiedeHUsI. COBpEeMEHHbIA MOJOYHBIN
CKOT OoJiee TipoaykTuBeH, yeM 20-30 JieT Ha3aa, Mo3ToMy TpeOyeTcsl APYroi TUI
yIpaBJIeHUs! CTAJOM M HOBBIE CeJIeKIIMOHHbIe pelneHust (3).

ITockonbKy KJIIETKH B MOJIOKE B OCHOBHOM IIpEACTaBICHBI TUM(POIINTaAMU,
makpodaramyu v mnojumopdHosiaepHbiMu HeliTpoduaamu (ITMH), nns Gonee
TOYHOIN XapaKTepUCTUKU COCTOSIHUSI BBIMEHM M MPOTHO3a BO3HMKHOBEHUS Ma-
cTtuToB, moMuMo ompenaesieHus: oduero KCK, uenecoodpasHo nuddepeHimpo-
BaTh COMaTMYeCKWe KJIETKU 1o MX BUAy (4-6). Tpu OCHOBHBIE MOMYJISLINM KIe-
TOK, BCTpeyalollMecs B MOJIOKE, WMIpaloT KJIIOUeBYIO pOJib B BOCHAIUTEIbHBIX
npoueccax B MojouHoi xesnese (7, 8). JIum@ounTsl peryavpyoT UHIYKIAIO U
MnojaBjieHre UMMYHHBIX peakuuil. Makpodary pacrno3HalT MaToreHHble MMK-
pPOOPTraHU3Mbl U MHULIMMPYIOT UIMMYHHBIN OTBET Ha MHBA3MIO, B Pe3yJIbTaTe Yyero
npoucxoaut MaccuBHbIM nputok [IMH. [Tomumo atoro, Makpodaru moriomaoT
OakTepuu, KJIETOYHBII AeOpHC U CKOMMBIINMECS KOMIIOHEHTBI MOJIOKA M BOCCTa-
HaBauBalT TKaHU. Takxke [TMH 3aiuinaioT BbIMSI OT IPOHUKHOBEHUST OaKTepuit
Mpu BO3HUKHOBEHUU MacTuta (9).

ITpu 3a6oneBanum obuiee ynuciaio KCK u coctaB KIeTOK, BOBI€YEHHBIX B
WMMYHHBII OTBET, OOBIYHO M3MEHSIOTCSI. MOJIOKO OT 3M0pPOBBIX XKMBOTHBIX Xa-
paxkrepusyetcsa HU3KUM KCK, B ocHOBHOM 3T0 Makpodaru u aumdounTtsl (10-
13). ITpu kKakoM-11060 MH(PEKIIMOHHOM Tpoliecce 3TOT MoKa3aTeb CYIeCTBEHHO
yBeJMUMBaeTcs, a npeobanatolieil rpymnmoil Kierok ctaHoBatcs [IMH (14).

[IpoTouHast LUTOMETPUSI B COUETAHUU C MH(PAKPACHON CIEKTPOCKO-
MMeil — CpaBHUTEIBLHO HEIOPOTOI SKCIIPEeCC-METOM IJIsT OTIPeAeIeHUs YMCiIa Co-
MaTUYECKMX KJIETOK 1M COCTaBa MOJIOKA KOPOB IO CPaBHEHUIO C (pIyopecLieHTHOM
MMKPOCKOIHMEH U apouTpakHbeiMU MeTomamu (15, 16). Meroa nosponsieT aud-
¢depeHUIMPOBaTh COMAaTUUECKUE KIETKH B MOJIOKE ¢ TOUYHOCThIO 0,839, nis metek-
uun KCK atoT mokasarens coctasisier 0,994, mis ompeneneHusl comepKaHMs
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OeTa-rugpokcumaissHoit Kuciaotel — 0,820, Apyrux KOMIIOHEHTOB MOJIOKA — B
cpennem ot 0,800-0,950.

MHorre TpakKTHYeCKHWe CIELHMANNCTBI CUMTAIOT KOHTPOJIL KOJHMUYECTBA
COMAaTUYECKHUX KJIETOK B MOJIOKE HE3HAUMMBbIM [IJIsI CEJIEKIIMM, TTOCKOJIbKY Ha CO-
CTOSIHME MOJIOUYHON >Xejie3bl KMBOTHBIX OOJIblle BIUSET cpelda (B TOM 4YHMCIe
OakTepuanbHasi MUKpodI0pa, B OCOOEHHOCTU CTa(UIOKOKKM), HEXKEeIU TeHe-
TMyeckue (axkropbl. OgHAKO TOMYJISLUUOHHBIA MOHMTOPUHT MOXET CITI0CO0-
CTBOBaThb OTOOPY HambOoJjice YCTONYMBEIX M amallTUPOBAHHBIX C TEHETUUYCCKOM
TOYKM 3peHus ocobeil. Tak, Mo JaHHBIM POCCUICKMX YUYeHbIX, Y KopoB ¢ KCK ot
201 mo 500 ThIC. en/M MOJIOYHAS] IPOAYKTUBHOCTh 3a JIaKTalUio Obuta Ha 274 KT,
i Ha 4 %, HIKE 110 CPABHEHUIO C XKMBOTHBIMM, Y KOTOPBIX 3TOT MOKA3aTe/ib HE
npesbitan 200 teic. en/mia. Ipu 3HaueHusix KCK ot 501 no 1000 Teic. ea/mi mpo-
IYKTUBHOCTB Oblyia Hrke Ha 348 kT (5 %), ipu KCK 6omee 1001 ThIC. en/mMn — Ha
408 kr (5,9 %). CnemyeT OTMETHTh, YTO MaccoBasl A0JIsI OejIKa B MOJIOKE KUBOT-
HBIX, ¥ KoTophix nokazaTenb KCK cocrasmsn 6omee 1000 Thic. em./mi, Oblia
Boilie Ha 0,19 %, 4TO KOCBEHHO CBUAECTEIBCTBYET 00 M3MEHEHUM (U3UKO-XU-
MUUYECKOro coctaBa MoJjoka (17, 18).

B Hacrosiee BpeMs B ceJIeKIMU MOJJOYHOIO CKOTa HauboJsiee aKTyaJlbHO
MOBbILLIEHE OEJIKOBOMOJIOYHOCTH B CBSI3U C OOLLUM JAeduiuToM Oejika B paiu-
OHE YeJIoBeKa IPU MOCTOSTHHO pacTylleM IoTpedseHnr. HemamoBakHBIM OCTa-
€TCS W TPATULIMOHHBIN OTOOP XKMBOTHBIX IO XXMUPHOMOJIOYHOCTH TSI obecrieue-
HUs MOTPeOHOCTE phIHKA B CIMBOYHOM Macje, CMeTaHe, CIMBKax, MSITKUE Chl-
pax. OmHako 6e3 MOHMMaHUs MPUPOIbl BOBHUKHOBEHUS U TEUSHUS BOCTIATUTE/b-
HOTO TIpoIiecca B MOJIOUHOM KeJie3e CI0KHO TOJTydaTh KaUeCTBEHHYIO TTPOLYKIINIO.
Kpome Toro, TTOBBILIIEHNE TPOAYKTUBHOCTH CO3AAET TOMOTHUTEIBHYIO (U3NO0TI0-
TMYECKYIO Harpy3ky Ha OpraHusM, YTO MPUBOIUT K MeTabOJIMYECKOMY CTpeccy,
CHUXXEHUIO PE3UCTEHTHOCTH M M3MEHEHMIO COCTaBa MOJIOKA.

Bce 3T 00CTOSITENBCTBA CTUMYJIMPYIOT UHTEPEC K M3YYCHUIO MOTEHIIU-
ATBHBIX OMOMapKepOB (PU3NOJIOTHUECKOTO COCTOSTHHST U TIPU3HAKOB TTPOIYKTHUB-
HOCTM MOJIOYHOTO CKOTa. B KauecTBe Takux OMOMapKepoB MOTIYT, B YACTHOCTH,
paccMaTpuBaThCsl pa3IMUHbIE BUJIbl COMAaTUYECKUX KJIETOK B MOJIOKE.

B npencraBieHHoit paboTe B paMKaX 3KCIIEPUMEHTATIbHbBIX HAOII0OACHUMI
B CTaJie¢ MOJIOYHOTO CKOTa BIIEpBbIe TTOKa3aHa BO3MOXHOCTh KOHTPOJIMPOBATh CO-
CTOSTHME MOJIOYHOI XeJie3bl KOPOB, OCHOBBIBasICh Ha onpeneaeHuu obiiero KCK
B Mosioke 1 poyu mMmdpountoB u [IMH B KCK. ITonyyeHBI pe3ynbTaThl, MOMI-
TBepkaatole B3auMocBsa3b KCK ¢ mokazarenssMu CyTOYHOM MOJIOYHOM Tpo-
JOYKTUBHOCTH JIAKTUPYIOIIMX XKUBOTHBIX.

Llenp mccaenoBaHrsl — BBIIBUTH CBSI3b KOJIMYECTBA COMATUUYECKUX KITe-
TOK B MOJIOKE (CYMMAapHO U T10 BUIaM) C ITOKa3aTesIMU MPOAYKTUBHOCTA U KOM-
ITOHEHTHOTO COCTaBa MOJIOKA, a TaKXKe C BEPOSATHOCTHIO Pa3BUTHS CYOKITMHIYE-
CKOI M KIMHMYECKO (POpM MACTUTOB Y KMBOTHBIX TOJIUTUHU3MPOBAHHOM
YEPHO-TIECTPOIl MOPOBI.

Memoduka. Pabory nipoBonunu ¢ uioHs 2020 roga mo mait 2021 roma Ha
6a3e SKCIepMMEHTAIBHOTO CTala TONITUHU3UPOBAHHOTO YePHO-TIECTPOTO CKOTA
(I3 Jlamoxckuit» — dunmman ®ITBHY ®ULL BUXK um. JI1.K. Dprcra, KpacHo-
Japckuii kpaii). OOlllee YMCIIO M3MEpPEeHUIl CYTOUHBIX ITOKaszaTejaeil MOJOUYHOM
MPOAYKTUBHOCTH, BBIMIOJIHEHHBIX Ha 334 kopoBax, coctaBuio 2023. ITocne KoH-
TPOJIS KayecTBa Ha HOPMAJIBLHOCTDb pacIipefie]IeHNsT M SKCTpeMaIbHbIe 3HAYCHMUS
(BBIOPOCHI) 111 OCHOBHBIX IMapaMeTpoB — MaccoBoi goau xupa (MJI2K), 6enka
(MAB), nakro3sl (MIJI) u cyxoro BeiiectBa (CB) BbIOOpKa KMBOTHBIX COCTa-
Bwia 313 roi., yucno usmepenuit — 1931. KoHTposibHbIe TO€HUSI, UHAUBUAYAIb-
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HbIA OTOOpP U KOHCEPBMPOBaHKWE MPOO MOJIOKA C UCIOJb30BaHUEM TabsieTok Mi-
crotabs (CIIOA) nposomuiau Tpuxasl — yrpoM (590-700) g o06en (1200-1330) yu
Beuepom (1800-2000),

AHanM3 KOMIIOHEHTOB MOJIOKA OCYIIECTBIISUIM C MCITOJIb30BAaHUEM aBTO-
Matudeckoro aHanuzaropa CombiFoss 7 DC («FOSS», [daHust), KOTopblil co-
CTOUT U3 ABYX MpubopoB — MilkoScan (6avkHSISI MH(PpPaKpacHast CIIEKTPOCKO-
nus) u Fossomatic 7 DC (nmporouHasi iuToMeTpusi). Peructpanusi Bcex mokasa-
TeJell TIPOMCXOAMiIa aBTOMAaTWYECKU, pPe3YylbTaThl BBEITPYKAJIUCH B IIPOTpaMMy
Microsoft Excel mist kaxnoit mpoosl. [lepen Hauanom paboOThl aHAIM3aTOpa CHU-
MaJIi TIOKa3aHUsl ISl CTaHAAPTHON MPOOBI MOJIOKA M CUHTETUYECKOM Cpelbl, CO-
JepXKaleil coMaTUIEeCKne KIETKU.

Kaxmyio mpoOy MoJioKa MCCIenoBaI MHINBUAYAIBHO, TIOCIIE Yero Io-
JlydeHHbIE JaHHbIE MPUBOIWIN K CPEAHECYTOYHbIM 3HaYeHUsIM. Onpeaensiiv cie-
Jylolliue MokasaTenu: cyTouHsiil yooir (CY), MK, MJIb, maccoBas momst Kase-
nHa (MIK), MJI, CB, cyxoii o0e3xupeHHbIli MoJouHbIA octarok (COMO),
cnensbl aueToHa u 6eta-ruapokcudytupat (bI'b), Touka 3amep3anus (T3) u kuc-
notHocTh (pH), xxupHble Kuciaotsl (KK) — Ci4:0 (MupuctunoBas), Cie:0 (maib-
muTuHoBas1), C18:0 (cteapuHoBast), Ci8:1 (oJienHOBasI ), IJIMHHO-, CPEIHE- U KOPOT-
kouenoueuHble KK (AL2KK, CLXKK, KIIXKK), MoHO- ¥ MOJMHEHACHILLIEHHbIS
KK (MHXK, IMTHXK), Haceiiennble KK (HXKK), tpancuzomepsr (T2KK),
KCK, IKCK (moxst numdoumTtoB 1 [IMH B obmieit cymme kierok; differential
somatic cell count, DSCC). Joawo MakpodaroB npubop He (puKcupoBas, Io-
3TOMY €€ BBIMUCISUIN Kak pa3HocTh Mexny KCK, kotopoe mpuaumanu 3a 100 %,
u JKCK (%).

YToOBI OMOCPENOBAHHO OILIEHUTh COCTOSTHUE MOJIOUHON Xejie3bl KOPOB,
KMBOTHBIX B CTale YCJAOBHO paclpenefujii Ha TPYyMIbl COIJACHO IOJIXOAdY,
npeanoxednHomy D. Schwarz (26), B Hameii Mogndukauum: A — 310pPOBbIE
ocobu, KCK < 200 teic. ex/mi, JKCK <70 %; B — ocobu ¢ rmogo3peHnem Ha
mactutr, KCK < 200 teic. en/ma, AKCK > 70 %; C — ocobu ¢ cyOKIMHUYE-
cKoii/knmHudeckoii popmoit mactura, KCK > 200 trIic. en/min, IKCK > 70 %;
D — ocobu ¢ xponndeckum (riepcuctupyromimm) macturom, KCK > 200 ToIc. en/mi,
JKCK < 70 %. Takxe ObL1a MpUHSTA CIEAYIOLIAS IPagaliksl KMBOTHBIX BHE 3a-
BHUCHMOCTU OT BEPOSITHOCTU 3a00JIeBAHUSI MacCTUTOM: JIBE TPYIIIHLI ¢ IMoKa3aTe-
aavu IKCK <70 u > 70 %; detsipe monrpynmbel ¢ KCK < 200, 201-500, 501-
1000 m > 1001 TBIC. €1/MJT (BCETO BOCEMB ITOATPYIII).

Hcnonb3oBanu norapudmuueckue (HopMainzoBaHHble) oleHkn KCK
(OKCK) cornacHo ¢opmyne G.R. Wiggans ¢ coast. (19). JIyuiiue no comepxka-
HUIO COMAaTUYECKUX KJIETOK B MOJIOKE XXKMBOTHEIE TTOJIyJanu 3HaueHue 1 Gar,
xyawmue — 10 6annos, nipu 3ToM 1ar OKCK cocrapisin oguH Gat:

OKCK = log2(KCK/100) + 3. [1]

NHauBuayabHYI0O 5KOHOMUYECKYIO IIEHHOCTh CYTOUYHOM MOJIOYHOM MpPO-
nyktuBHOcTH (estimated milk value, EMV) B (eHOTUIHUYECKOM BBIpaKEHUU
oIpeleIsUId U3 pacueTa LieHbl Mojioka (60 % — 3a MIIB, 40 % — 3a MK npu
6asnce 6enkoBoctu 3,0 % w xupHOCTH 3,4 %) B TlepecyeTe Ha (PUIMIECKYIO
MAacCy OXJIaXXAEHHOTO ChIpbsl. DKOHOMHUYECKYIO LIEHHOCTb YTOUYHSIIA B 3aBUCUMO-
ctu ot KCK B Mosoke, MCIOJIb3ysl MOBBILIAIOIINE M MOHMXaIIMe KO3hhUIIr-
€HTHI JUTSI IPUHUMAaeMOoro Ha TrepepaboTky coipbe (1,1 mpu KCK < 250 ThIC. ex/Mm,
1,0 — mpu 250-400 teic. en/miu, 0,9 — mpu 400-1000 TeICc. ex/mna, 0,5 — mipu
> 1000 ThIC. ea/mi).

s olleHKM BAUSIHUST CPEeIOBBIX (haKTOPOB M MX SJMMUHALIMKM Ha CYTOY-
HBIE TTOKa3aTeJIM KOMIIOHEHTHOTO COCTaBa MOJIOKAa MCITOJIL30BaJIM YpaBHEHUE
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000011IeHHBbIX JIMHEMHBIX Mojaenel (generalized linear models, GLM), peanu3so-
BaHHoe B rporpamme STATISTICA 10 (20):

vikm = MLi + DMk + aiDIM + DSCC_SCCwn + e€ikm, [2]
IIe y — OLIEHMBAeMblil ITOKa3aTelb COCTaBa MOJIOKa KOPOBBI MO TPYIINE # i-To
Mecsilia KOHTPOJIS y k-1 1osapKu (orepaTopa MalllMHHOTO AoeHus); ML — mecsix
KOHTpOoJis npoaykTtuBHocTH (i = 10); DM — dukcupoBaHHBINH 3(P@EKT JOSIpKU
(k = 6); DIM — HenpepbIBHBI 3G (EKT CYTOK JaKTaluu OT oTeja (a1 — perpec-
cuoHHbI KoapduumneHT); DSCC_SCC — ¢duxkcupoBaHHBIA 3(p(eKT rpynIbl, K
KOTOPO# XMBOTHOE OTHECEHO C yuyeToM oOilero u aucpdepeHUMpoBaHHOTO 0
BMJIaM KOJIMYECTBA COMAaTUYECKUX KJIETOK B MOJIOKe (m = 8); e — ocTaTouyHas
(HepacmnpeeneHHas) BapuaHca MOJEIMU.

Ha ocHoBe GLM-ypaBHEHMSI C UCMHOJb30BAHMEM METOAA HAUMEHBILIMNX
kBanparoB (Least-Squares, LS) moayyanu olieHKM (heHOTUMUUYECKUX CPEIHUX IS
rnokasarejieit Mmosioka. IlomapHoe cpaBHeHUE MEXIY CPeIHUMU 3HAUEHUSIMU TIPO-
BOJWJIU, UCTTIOJB3YS TecT Thioku. MeTon riiaBHbIX KOMITIOHEHT (PCA) npuMeHsiiu
IS TIPOCTPAHCTBEHHOM BM3yalM3allud U aHajiu3a U3MEHYMBOCTHU COCTaBa MO-
JIOKa B 3aBUCUMOCTU OT MHAMBUAYATbHBIX OCOOEHHOCTEN ero (hOpMUPOBAHUS Y
JKMBOTHBIX I ompeleeHusl HanboJiee 3HaYMMbIX ITapaMeTpoB, AeTEPMUHUPYIO-
IIMUX MPOAYKTUBHOCTh MOJIOUHBIX KOPOB. Pacuer onucareabHOM CTaTUCTUKU TTPO-
Boauau B mporpamme STATISTICA 10 («StatSoft, Inc.», CIILIA) u Microsoft Ex-
cel 2013. B Tabnuuax npencraBieHbl cpeaHue (M), Mx cCTaHIApTHBbIE OLIMOKMU
(£SEM) n xoadpduumentsl Bapuaruu (Cv, %). BeIaBiaeHHBIC pa3Tndus CINTAIN
CTaTUCTUYECKM 3HaYMMbIMU Tipu p < 0,05.

Pesyasvmamer. KOMIIOHEHTHBI COCTaB MOJIOKA, KOTOPBI OLEHUBAIOT C
TMOMOIIIbI0 MH(MPAKPACHOW CHEKTPOCKONMUM WIM MPOTOYHON LIMTOMETPUM, CIIy-
JKUT CBOEOOpasHbIM OMOMapKepoM, TO3BOJISIIOIIUM YIIPABISITh MPOAYKTUBHBIMU
KauyecTBaMU 4yepe3 CeIeKIUI0 U KOHTPOJIMPOBaTh 310POBbE XKMBOTHOTO.

JKCK B Moyioke y KOPOB B HalllMX OINbITaX BapbupoBaia oT 0 (KjIeTKu
KPOBM HE BBISIBIISLIMCH) 10 93,8 %, TO ecTh moJyisd Makpodaros Ipu MaKCHUMYyMe
JAKCK 06b11a HaUMEHBIIIEH, YTO MOIJIO CBUAETEIbCTBOBATh 00 aKTMBHOM BOCIIA-
JINTEJILHOM MpOlIeccCe B MOJIOUYHON Xeese.

100,07 ; y = 9,0489In(x) + 15,028
: ° R? =0,4528
% o

90,0 o
o
80,0 @S’ )
Go,

70,0

60,0 1
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40,0
30,04

20,0

10,01

0,0

0 100 200 300 400 500 600 700 80 900 1000
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Puc. 1. Juddepenumanmus comMaTuyecKux KIeToK Mo Buaam (uM¢ouuTbl U NOIMMOpdHOsIePHbIE
Heiirpoduis; JIKCK) B MoJIOKe Yy KOPOB rOJIITHHU3NPOBAHHOH Y€PHO-TIECTPOiA MOPOIbI (MHINBHUAYAJIb-
Hble CYTOYHbIE 3HAYEHHs) B 3aBUCHMOCTH OT KonmdectBa comatndecknx kierok (KCK) (I13 «Jlamox-
ckuit» — punman @I'BHY OUILL BUXK um. J1.K. DpHcra, KpacHomgapckuit kpait, 2020-2021 roasr).
TToporoseie 3HauyeHus mist JJKCK n KCK mpencraBieHbl TyHKTUPHBIMU JTUHUSIMMU.
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Ha pucynke 1 npenctasieHo pacnpeneneHue JIKCK B 3aBucumocTt ot
OOIIIETO KOJTMYECTBA COMATUYECKMX KJIETOK (C MOPOTrOBBIMU 3HaUYeHUsAMU 70 %
11 JAKCK u 200 teic. en/mMn — misg KCK). C yBennueHneM KOJUYECTBAa COMa-
THUYECKUX KJIETOK B MoJIOKe KopoB nokazateib JIKCK Bospacrtan mo jgorapud-
muueckoit pynkumu (R2 = 0,453). TIpoueHT HAOMIOAEHUIA ¢ HUXKXHUM TIOPOTOM
nmo KCK B monoke BHe 3aBucumoctu ot JJKCK cocrasur 35,9 %, B TO Bpemst
Kkak ero mipeBbrmieHne mist JKCK < 70 % n > 70 % — coorBeTcTBeHHO 13,4 1
50,7 %. OcHOBBIBasICh Ha TOJIYUYEHHBIX pe3yIbTaTaX, MOXHO 3aKJIIOYNTh, YTO
MPUMEPHO ABE TPETHU CTaJa UMEIN CYOKIIMHUYECKYIO KapTUHY HapylleHus QyHK-
LIMM MOJIOYHOM 3KeJie3bl, YTO 4acTO HaOJI0AAETCsS B BhICOKOMPOAYKTUBHBIX CTa-
Jlax, B pallMOHe KOTOPbIX BBICOKA J10JIsI KOHLIEHTPUPOBAHHBIX KOPMOB. [Ipu aToM
st 13,4 % XUBOTHBIX OTKJIIOHEHHST B PYHKIIMOHAJTBHBIX CBOMCTBAX BBIMEHU HO-
CUJIM XPOHUYECKUI XapaKTep.

1. Biusnne (hakTopoB, BKIIOYEHHBIX B YpaBHEHHE 0000IMEHHbIX JUHEHHBIX MO eIei
(generalized linear models, GLM), Ha deHOTUNHYECKHE NMOKA3ATEIH MOJOYHOM
NPOAYKTUBHOCTH M COCTAB MOJIOKA Y KOPOB TOJIITHHHU3UPOBAHHOI YePHO-NECT-
poii mopoabl (n = 1931, T13 «Jlamoxckuit» — dunuan GTBHY OUI BUXK
nM. JI.K. Bpucra, KpacHomapckuit kpait, 2020-2021 romsr)

dakrop )
TMokazarenb MESEM | Cv, % Cl [OMA | MJI | AKCK/KCK R
CV, kr 25,4140,2 28,0 ok ok ok ok 0,240
MIX, % 3,6110,02 26,0 ok t ok ok 0,273
MIB, % 3,204+0,01 13,8 ok H.I. ok ok 0,315
MIK, % 2,6910,01 13,8 ok H.I. ok ok 0,310
MIUJIL, % 4,82+0,01 4,5 ok H.I. o ok 0,285
CB, % 12,7240,028 9,5 ok H.IL. ok ok 0,268
COMO, % 9,08+0,01 5,3 ook H.IL ook ok 0,195
AIIETOH, MMOJIb/JT 0,055+0,002  160,1 ok ok ok *k 0,171
BI'B, MMoJIb/1T 0,013+£0,001  326,4 * ok ok ok 0,256
MovuesuHa, mr/100 mx 38,7+0,1 16,8 H.I. ook ook t 0,514
Ci140, r/100 © 0,336%0,002 25,9 ok t ok ok 0,196
Ci16:0, /100 © 0,88710,005 26,2 ook t ook ok 0,182
Cis:.0, /100 T 0,336+0,003 34,9 H.I. H.I. ok ok 0,200
Ci8:1, /100 © 1,156%0,007 27,5 ook t ook ok 0,252
IIXKK, r/100 r 1,426%0,010 30,7 *x * ok *E 0,263
CIIXK, r/100 r 1,358+0,008 26,4 ok * ok ok 0,207
KIXK, r/100 r 0,479+0,003 31,0 ok H.I. ok ok 0,304
MHXK, r/100 r 1,076+0,007 27,4 ok t ok ok 0,211
TTHXK, r/100 r 0,13140,001 22,9 ook ook ook ok 0,325
HXK, r/100 r 2,373%0,015 27,7 ok t ok ok 0,275
KCK, TbiC. ex/M 832431 166,1 H.I. H.I. H.I. ok 0,526
IKCK, % 63,5+0,6 39,8 H.I. t ok ok 0,685

Mpumeuanwue. JJ — nenb naktaumu, OMJI — onepaTop MalMHHOTO J0eHus (posipka), MJI — mecsin 1ak-
Ttauuu, JKCK/KCK — cooTHolieHue 1011 JuM@OIUTOB U MOIUMOP(HOSIAEPHBIX HEUTPOUIOB B 0011l cymme
xietok (JIKCK) u obuiero konuuectsa comatnueckux kietok (KCK) (8 moarpymm), R2 — koadduumeHt aerep-
muHatmu; CY — cyrounsni ynoir, MK — wmaccoBast monst xupa, MJIb — maccoBas monst Genka, MJAK —
MaccoBast onst kazemHa, MJIJ1 — maccoBast nosst akro3el, CB — cyxue BemectBa, COMO — cyxoil 06e3XKupeH-
HbII1 MOJIOUHBIN octatok, BI'B — Gera-ruapockubyTupar, xxupHbele KUCTOTbl: C14:0 — MupuctuHoBasi, C16:0 —
magpmuTHOBasI, C18:0 — creapuHoBast, Ci8:1 — onenHoBast, JLIXKK — mmmaHonenodeunsie, CLIZKK — cpenne-
uenoyeyHble, KLIXKK — koporkoueneyeunoie, MHXKK — MoHoHeHachiieHHble, [THXKK — mnonauHeHacsIlieH-
Hble, HXKK — HacblllieHHbIE.

tp <0,1; *p <0,05 ** p<0,01; ** p <0,001; H.O. — HE TOCTOBEPHO.

CpenHecyTOUHbI yAOil B M3YyYEHHON BBIOOPKE >KMBOTHBIX COCTABJISI
25,44+0,2 Xr mpy MaccoBOI JoJyie Xupa U Geaka cooTBercTBeHHO 3,61+0,02 n
3,20£0,01 % (tabn. 1). 1o HalleMy MHEHMIO, HEBBICOKMIA ITOKA3aTe/Ib XKUPHOCTU
MOJIOKA CBSI3aH € KIIMMATUYECKUMI OCOOEHHOCTSIMHM 30HBI Pa3BeIeHUST MOJIOYHOTO
CKOTa, a TaKKe palliOHOM, OPMEHTHPOBAaHHBIM Ha TIOJYyYeHHE BBICOKMX YIOEB.
INokazarenn 6GmoMapKepoB oOMeHa BEIIeCTB (KETOHOBBIC Tejla WUIM CJEObI alle-
toHa U BI'b B Mojioke) ObLIM B mpeneiax (pru3noa0rnyeckoii HOpMbl — COOTBET-
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ctBenHo 0,30-0,35 u 0,15 mmomn/a. B 1,1 % caydaeB HaGmogaIM NOSBIEHNE KITU-
HUYECKOU (HOBOTEIbHbBIE KOPOBbI, OT 9 10 78 CyT nocjie oTeia) U CyOKJIMHUYECKON
(BTOpast nojI0BUHA JakTaluu, ot 167 1o 598 cyr nmocie orena) popm kerosa. bius-
KW€ Pe3yJbTaThl MO pacrnpeneieHuio anerodHa 1 bI'b Mosnoka ObutM MoJydyeHbl B
CcTajax 4YepHO-IIeCTPOii U TOJIUTUHCKON Topoabl B TomeHcKoit obmactu (21).
B3aumocBa3p Mexay KoiaudyecTBoM alieToHa U BI'b Hocuia nuHelHBIM Xapak-
tep (R2 = 0,631). KoHLeHTpaLysl MOYEBMHBI B MOJIOKE TIPEBLILIANA ONITUMAIbHbIE
sHayeHus (15,1-30,0 mr/100 mn) u cocraBisia 38,7 mr/100 miu. B mpoBemeHHOI
paHee paboTe Ha MOIMYJIAIUNA MOJIOYHOTO CKOTa B MOCKOBCKOM 00JIaCTH OBLIIO TTO-
Ka3aHo, 4TO YBeJIMYeHNe COlepKaHNsI MOUYEBUHBI B Mojioke 110 35,0-37,6 mMr/100 mir
npuBoawIo K ymenbimennio MJI2K Ha 0,27-0,55 % (22).

PacnipeneneHne XXUPHBIX KUCIOT B MOJIOKE Yy KOPOB HCCJEAyeMOI BbI-
GOpKM OBbLIO CIEOYIOLIMM: ITO HachIleHUIo yrieponHoii nermn — HXKK 66,3 %,
MHXK 30,1 %, ITHXK 3,7 %; mo mnuHe yraepogHoii nenu — JLIPKK 39,8 %,
CILIXK 37,9 %, KILIKK 13,4 %, tpancusomepsl KK 2,7 %; 1o uncity aToMOB
yrepoaa B nenu KK — oneunosast (Cis:1) 32,3 %, manemutuHoBas (Ci6:0)
24,8 %, mupuctuHoBas (Ci4:0) u creapunonas (C18:0) mo 9,4 %. bauzkoe gone-
Boe cooTHouleHue KK Takke BBISIBUAM B MOMYJISILMUA TOJIITUHU3UPOBAHHOIO
ckoTa B MOCKOBCKOIt 00J1aCTH, OJHAKO J0JIS )KUPOBOI (DpaKkiiMM MOJIOKA B 3TOM
ciayyae Obuta Bhie (4,46 %), npu atom Ha HXKK mpuxomuioce 78,2 %, Ha
MHXK — 21,8 %, na [IHXK — 0,1 % (23).

KonunyecTBo comMmaTHyecKuX KJIETOK B MOJIOKE Y XKMBOTHBIX U3 BBIOOPKH
COTJIACOBBIBAJIOCH C TOBBIIICHHOM BCTPEUYaeMOCTBIO CYOKIIMHUYECKONW W KIIMHK-
yeckoi (hopM 3a00JIeBaHMII MOJIOUHOM XKeJIe3hl B CTale, a TAKXKE IMePCUCTUPYIO-
1ero XxpoHuyeckoro Mactuta. KoadduuuneHt dpeHoTUnMyeckoit M3MEeHYMBOCTH
61 HanooeiM it KCK (166,1 %), comepkanust auerona (160,1 %) u bI'b
(326,4 %), 4TO MOXKET CBUAETEIHLCTBOBATD O 3HAYNTEILHOM BIMSHUM MapaTUIIv-
YECKHUX YCIIOBMI (TEXHOJIOTUSI COAEPKaHUsI, MEHEIKMEHT, PallMOH), B KOTOPBIX
HAXOAUJIUCh XKUBOTHBIE. [Ipyn 3TOM MUHHUMAaIbHYIO BapuabeJIbHOCTb OTMEYaln
s MIJT (4,5 %), COMO (5,3 %) nu CB (9,5 %). U3MeHUMBOCTb OCHOBHBIX
rnokasareJieii MOJIOUHOM MPOAYKTUBHOCTH KoJjiebanach oT 13,8 % s Genka 1o
26,0 % nns xupa (Bkitouast 22,9-34,9 % XKK) u 28,0 % nnst cyTouyHOro yaos.
CorjacHO ypaBHEHHUIO MOAEIMU ISl psiia (PUKCUPOBAHHBIX M PErpecCUOHHBIX
(akTOPOB, MEHD JaKTAllMU KUBOTHOTO, KaK M CTaAMs JIAKTAIlUM, HE OKa3bIBaJl
BJIMSHUS HAa KOHIICHTPAILIMIO MOYEBMHBI B MOJIOKE, COAEpKaHUE CTeaprMHOBOI
KK, KCK u IKCK.

®akTtop pospku (OMJI) okaszajcsg HauMMeHee CYIIECTBEHHBIM U3 BCeX
VUTEHHBIX M He ObUT 3HAYMM JIJI COAepKaHMs OellKa, Ka3ermHa, JIAKTO3BI, CYXOTO
BemectBa 1 COMO wmoioka, creapuHoBoii KK, koporkonemnodyeunnslx KK u
KCK. Ha MJI2K, cogepxxaHue MUpUCTUHOBOM U NaabMuTHHOBOI KK, MHXKK,
H2KK u JKCK dakrop OMJI okaswiBan ciaboe BiausiHue (p < 0,1). Ilo Bceit
BEPOSITHOCTH, 3((HEKT TOSIPKUM Ha COCTAaB MOJIOKA KOpPOB ObUT 3JIMMUHMPOBAH
JIpyruMu 0oJiee 3HAUUMMbIMU (PaKTOpaMu.

Mecsan makTauuy MMeEJ BBICOKOAOCTOBEpHYIO 3HaummocTh (p < 0,01-
0,001) mnst Bcex m3ydyeHHBIX Tokaszateneit, 3a uckioyeHueM KCK. BnusiHue
¢axropos u3 BoceMu noarpynmn mno JKCK/KCK Ha u3aMeHYMBOCTh IOKa3aTe-
Jiell MoJioka okaszajoch BbicOKo3HauMMbIM (p < 0,01-0,001), 3a uckiaoueHreM
KOHUeHTpauuu MoueBUHbl (p < 0,1). KoaddulimeHT nerepMuHAUMKA MOJAEIN
0XUIaeMo ToKa3as 6osiee Bbicokue 3HaueHus g KCK (R2 = 0,526) u IKCK
(R%2 = 0,685), a takxke mMoueBuHbl (R2= 0,514). B oCTaJbHBIX CIIydyasX HamexX-
HOCTb MoJeM Koje6anack oT R2= 0,171 mra conepxxanus auetoHa 10 R2= 0,325
JJ1 oIMHeHachlleHHbIX KK.
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B tabnuiue 2 npuBeneHbl pe3yabTaThl paclpeaeaeHus OlleHOK HauMeHb-
IIMX KBaApaToOB TSI MIPU3HAKOB MOJOYHOM MPOMYKTUBHOCTU B 3aBUCUMOCTH OT
IMPOTHO3MPYEMOTO COCTOSIHMSI MOJIOYHOM 3KeJie3bl 1o rpaganusM rpymmn A, B, C
u D. HaubGosnbline nokaszaTtenu cyTouyHoro ymosi (27,7 xr monoka, p < 0,001)
ObLTM TMOJYYEeHbI UISI KOPOB M3 Tpymnbl B, To ecTb ocobeil ¢ mogo3peHueM Ha
HaJIMYMe BOCIAUTEbHBIX MIPOLIECCOB B MOJIOYHOM Xejede, onHako KCK okaza-
Joch Hrke 200 ThIC. en/mMia. DTO MOXET OBITh CBsSI3aHO ¢ pocToM uuciaa [IMH u
nevikoruToB (78,3 %, p < 0,001) mpyu BO3HUKHOBEHMH OaKTepUAIbHOM MH(EK-
MY Ha paHHEN CTaguy W TTOCIECIYIOIIMM MMMYHHBIM OTBETOM OpraHM3Ma Ha
(aroumTo3. OXumaercs, 9To MOCe MOMIOIIEHUS BO30YINTEISI IPON30MICT IIaB-
HOE TIOBBIIIIEHNE aKTMBHOCTH MakpodaroB C MOCIeAYIOLIel HOpMaiu3alneit
(byHKUMY BBIMEHM.

2. Pacnpenenenne mokasareseii MOJIOYHO# MPOTYKTHBHOCTH M COCTABA MOJIOKA B 3a-
BHCHMOCTH OT COCTOSIHHSI MOJIOYHO¥ JKejie3bl KOPOB TOJMIITHHU3HPOBAHHON YePHO-
necTpoii nopoabl, oneHenHoro no nokasarejsam JJKCK u KCK (M+SEM, I13 «Jla-
noxckuii» — pwman @ITBHY ®UIL BUXK um. JI1.K. DpHcra, KpacHomnapckuit
kpaii, 2020-2021 romasr)

[Tokazatenb Ipynna

An=9) [ B(n=40) | C(m=115 | D(n=62
Yucino HabmoneHuit, % 29,5 6,4 50,7 13,4
CY, kr 25,740,3** 27,7+0,6™/*** 25,5+0,3** 23,310,5
MK, % 3,3940,04 3,3240,08 3,57+0,04"* 3,69+0,06*
MIB, % 3,10+0,02 3,05+0,04 3,2240,02"* 3,3440,03""
MIK, % 2,62+0,02 2,58+0,03 2,70£0,01*** 2,80£0,02"**
M, % 4,9340,01"*" 4,9240,02""* 4,7840,01*** 4,74+0,01
CB, % 12,51+0,06 12,3740,10 12,6610,05"/* 12,8940,08™"/***
COMO, % 9,09+0,02 9,01£0,04 9,06+0,02 9,16+0,03"*
ALIETOH, MMOJIb/JT 0,06340,004" 0,06410,008 0,052+0,004 0,065%0,006
BI'B, mmonb/n 0,010£0,002 0,012+0,004 0,012+0,002 0,023+0,003"/***
Mouesuna, mr/100 ma 37,9+0,3 37,8%+0,4 37,44+0,2 37,8%0,3
Ci4.0, /100 r 0,318+0,004 0,315+0,008 0,337+0,004"* 0,343+0,006*
Ci6:0, /100 T 0,823+0,012 0,811+0,021 0,897+0,010"* 0,907+0,016™*
Ci8:0, /100 T 0,320£0,006 0,308+0,010 0,327+£0,005 0,342+0,008™*
Cis:1, /100 T 1,108+0,015 1,078+0,027 1,131+£0,013 1,186+0,020%/*
KK, r/100 r 1,375+0,021 1,330+0,037 1,384+0,018 1,447+0,028"
CLIKK, r/100 T 1,256+0,018 1,236%0,032 1,37240,015"* 1,401£0,024™*
KILIXK, r/100 r 0,444+0,007 0,438+0,012 0,471£0,006™ 0,49240,009*
MHXK, r/100 r 1,03540,015 1,009+0,026 1,056+0,012 1,104£0,019*/**
IMHXK, r/100 r 0,12540,001 0,12240,002 0,127£0,001 0,13140,002*"
HXK, r/100 v 2,203£0,031 2,160+0,056 2,361+0,027*/**  2,44440,041"*"
KCK, TbIC. ex/mn 23,7£67,6 184,8+120,4 1315,9+57,5"* 467,8+89,5"**
JIKCK, % 33,7+0,8 78,3+1,4™ 80,2+0,7""* 59,4+1,0""
EMV, py6. - cyr ! - ron."! 714£10"*" 744+19™ 51619 585+14"

IIpumeuvanwue. CY — cyrounsiit ynoii, MJIZK — MaccoBast nosst xupa, MJIb — maccoBast nons 6enka, MK —
MaccoBas aoias kazenHa, MJIJI — maccoBast noast akTo3el, CB — cyxue BemectBa, COMO — cyxoit 00e3XXupeH-
HBI MOJIOUHBI ocTatok, BI'B — Gera-ruapockubyTupar, xupHble KUCIOThl: C14:0 — mupuctuHoBasi, C16:0 —
nanpmuTHHOBas1, C18:0 — creapuHoBasi, C18:1 — oneunnosast, JLIKK — mmunHonenoueunsie, CLIZKK — cpemne-
uernouyeunble, KI2KK — kopotkoreneyeunsie, MH>KK — monoHeHacwiienHble, [THXKK — monmHeHachIeH-
aole, HXKK — naceiennsie, KCK — kommyectBo comatnueckux kietok, JJKCK — mons numdonutos u monu-
MOP(hHOSIIEPHBIX HEUTPOUIOB B 001l cymme KiieTok, EMV — skoHOMuUYecKasi 1IeHHOCTb CYTOYHOM MOJIOYHOM
MPOLYKTUBHOCTU KOpoB. OrnucaHue Ipymil cM. B pasjeie «MeToanKa». BbINosHeHO mocienoBaTeibHOe onapHoe
CpaBHEHUE.

*p <0,05; ** p<0,01; *** p <0,001.

Koposbl u3 rpymnmnel B yctynanu octaibHbIM IO MPOLIEHTHOMY COZAEpKa-
HUIO XUpa, 6enka, kupHbIX kucaot, bI'b (p < 0,001), 3a uckaoueHUEM JTaKTO3HI.
ITpu stoM mo nmokazarento EMV 3Tu XKUBOTHBIE MpeBOCXOAMIN Apyrux Ha 30-
228 py6. * cyr !l -ron.”! (p < 0,001). Koposbl u3 rpynmsl A (310poBble 0COOM) ITO-
kazanu gyuiune pe3yiabTarsl Mo KCK 1 JIKCK — cootBeTcTBeHHO 23,7 ThIC. €1,/MJT
u 33,7 % npu Gojiece BICOKOM yaoe (25,7 Kr Moji0oKa) oTHOCUTeNbHO rpymin C u
D. O11 ocobu ycTynaau no oCHOBHbIM KOMITOHEHTaM MOJIOKa KOPOBaM € 00Jb-
wumu nokazateaamu KCK, 3a uckmouenuem MJIJI (p < 0,001) u cinegos aiie-
toHa (p < 0,05), 1 UMenu 3HAUYEHUS DKOHOMUYECKON LIEHHOCTU, OMU3KHUE K
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rpynne B, — 714 py6. - cyr! - ron. 1.

Y kopoB, oTHeceHHBIX K rpymnnaM C (CyOKIMHUYecKas: Wiu KJIMHAYecKast
(opMbl aKTUBHOTO MacTuTa) U D (XpOHUUECKUIT MACTUT), OTMEYaIu MoKa3aTeaun
KOMITOHEHTHOTI'O COCTaBa MOJIOKa, MpPEeBbIIIAIOIINE TaKOBbIE B IPYIMX TpyIinax,
IIPY CPAaBHUTEJIbHO MEHBIIE CYyTOUHOI MOJIOYHON MPOAYKTUBHOCTU. Y XKUBOT-
Hbix 13 rpymnbl C MJI2K B monoke 6buta Bbire (p < 0,001) Ha 0,18 u 0,25 %
10 cpaBHEHMIO ¢ TpynmmamMu A 1 B, y kopoB u3 rpyrmel D — wa 0,30 1 0,37 %;
IU1sT TTIoKasatenss M/b yBenmueHnmne cocTanisiio coorBeTcTBeHHO 0,12 m1 0,17 %;
0,24 u 0,29 %. BMecte ¢ TeM MEHSUIMCh U ITOKAa3aTelu CONEPXKAHUS KUPHBIX
KUCJIOT M Ka3euHa.

Crnenyer OTMETUTD, YTO Y KOPOB U3 Irpynibl D KOJUYECTBO KETOHOBBIX
TeJ B MOJIOKE 0Ka3aJoCh MOBBILIEHHBIM, TTpU 3ToM 1 bI'b nMeno BbicoKo-
noctoBepHyto pasHuiy — +0,011 (A/D, p < 0,001) u +0,013 mmons/n (B/D,
p < 0,05), 4TO B LIEJIOM CoIIacyeTcsl C pe3ybTaTaMu, ITOJTYYeHHBIMM Ha TOITYJIs-
LIMK TOJIUTUHCKOTO ckoTa B KaHane (24).

Hecmotpst Ha Gosee BoirogHbie nokaszatenu MIXK u MIb, skoHoMuye-
ckast 3¢ ¢GEeKTUBHOCTDb OT UCIOJIb30BaHUs KopoB rpynm C u D cocrapnsiia Bcero
516 u 585 pyO. * cyr ! - ron.”!, yro koppenuposano ¢ yBenmmueHHBIM KCK B MoO-
soke. ITomaraem, B HallleM ciiyyae TOBbILIEHHasI CeKpelrsi MOJIOYHON Kee30i
KMpa 1 6esKa Moria ObITh CBS3aHa C TEM, YTO aKTHBHas (ha3za BOCHAIMTEIbHOTO
npolecca Mpuxoauiach Ha Hayajao (mocje oTesna M A0 MUKa CYyTOYHOTo Yaos) U
KoHell Jaktauuu (rocyie 210 cyT oT oresia U 10 CYXOCTOMHOIO IMepuoja), Koraa
HabOmoaancss GU3NOJOrMYeCcKii MAKCUMYM MPOIYLIMPOBAHUS KOMIIOHEHTOB MO-
Jioka. AHaJIOTMYHYI0 3aKOHOMEPHOCTh oTMeuanu D. Schwarz ¢ coaBrt. (25-27) Ha
MOITYJISIIUASIX TOJIIITUHCKOM, CUMMEHTAJIbCKOM M Oypoii LIBUIIKOW ITOpoI B AB-
crpuu, Kutasg, Dctonuu, I'epmanuu u Mcnanuu.

51 Gosee AeTaIbHOM XapaKTepUCTUMKU M3MEHEHHUsI MoKasaTesieil cyTou-
HOM IPOAYKTUBHOCTH M KOMITOHEHTHOI'O COCTaBa MOJIOKAa KOPOB B CBSI3M C Ipa-
nmammeit JIKCK/KCK mrs BocbMHM TTOATPYIIT XWUBOTHBIX MBI TIPOBEIM CPaBHU-
TeJIbHOE M3y4YeHUEe BTUX IokKazaTejei (Tadi. 3). YcTaHOBIEGHO, UTO CpeaHecy-
TouHbIN yaoil XkuBoTHbIX pu KCK < 200 thic. en/mn ObLI Bhilie Ha 1,8-5,8 kr
(p < 0,001) gz IKCK < 70 % u Ha 0,9-3,0 xr (p < 0,001) ma IKCK > 70 %
oTHocutesbHO Apyrux noarpyni no KCK. [Ing raBHbIX KOMIIOHEHTOB MOJIOKA,
takux kak MJI2K, MJ1b, MJIK, HaGmoganochk JOCTOBEPHOE ITPEUMYIIECTBO OCO-
oeit u3 noarpynn ¢ KCK > 200 Tbic. ex/mi.

Mpbl npulUIM K BBIBOAY, YTO MOBBILIEHHOE KOJMYECTBO COMATUYECKMUX
KJIETOK B MOJIOKE (B YACTHOCTH > 1 MJIH KJIETOK) U3MEHSIET J0J10 HeKOTOphIX 2KK
BHe 3aBucumocTu ot nopora JIKCK. Tak, npu cpaBHeHUU KOHTPACTHBIX MOATPYIIT
kopoB ¢ KCK <200 u > 1001 TBIC. €a/MJT ObUIM HaliIeHb HAMOOIbIINE Pa3TAUNS
B o0lel XupoBoil (ppakimu Monoka: no mone HXKK — or +1,1 mo +1,4 nm.m.,
nanbMuTuHOBOM KK — ot +0,4 mo +1,2 m.o. u cpeaHenenoyeyHnix QKK — ot
+1,0 no +1,4 .. Takke CHIDKEHME OTHOCUTEILHOM 101 B KOHTpacTHBIX o KCK
TPYIIIax HAOIIOmaIoCh Il cTeapmHOBOIM U onenHoBo# KK — wa 0,6 1,0 .o,
JauHHouenoueyHbix KK — Ha 1,7-2,5 m.m., MoHOHeHachlleHHbIX 2KK — Ha 0,9-
1,2 n.m., nonuHeHachlleHHbIX KK — Ha 0,2 m.m. [ToBblllieHue 1011 HAChIILEH-
Hboix KK npu omHoBpemeHHOM yMmeHblieHMu — MHZXKK u ITHXKK Bener k
CHWXXEHMIO KauyecTBa MPOAYKLMU MepepabOTKM, MpU TOM 4TO Haubojee Tojes3-
HBIMM JUISI 4YeJloBeKa IMPU3HAIOTCS KMPHbIE KMCIOTHI C MHOXECTBOM JBOMHBIX
VIJIEpOHBIX CBi3eil. JlocToBepHO Oosiee BhIickKMe 3HaueHUsI EMV ObLIM y XKUBOT-
HeIx ¢ KCK < 200 TeIC. en/mn (Ha 423-444 py6. OTHOCUTENBHO TPYIIILI OCOOEit
¢ KCK > 1001 TbIC. ea/mn).
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3. MoJioyHasi MPOAYKTHBHOCTb M COCTAB MOJIOKA KOPOB TOJIITHHA3UPOBAHHOM YE€PHO-NMECTPOii MOPOAbI B 3aBUCHUMOCTH OT IpajalMii KOJMYeCTBa COMA-
THYECKHX KJIETOK Ha ocHoBe LS-ouenok (MESEM, T13 «Jlagoxckuit» — pumman ®T'BHY OUIL BUX um. JI.K. DpHcra, KpacHomapckuit kpai,
2020-2021 roapr)

KommuectBo comatnueckux kietok (KCK), Teic. enm./mi

[Toka3zatesb JKCK <70 % (n = 829) JAKCK > 70 % (n = 1102)

<200 | 201-500 | 501-1000 | > 1001 <200 [ 201-500 [ 501-1000 | > 1001
Yucio HabGmonaeHuii, % 29,5 7,8 4,3 1,4 6,4 15,3 14,5 20,9
CY, kr 25,740,3%** 23,9+0,6%** 22,940,7* 19,9£+1,2 27,7+0,6%** 26,8+0,4%** 25,240,4 24,7+0,4
MIX, % 3,394+0,04 3,7120,07%** 3,65+0,09* 3,9540,16*** 3,31%+0,08 3,411+0,05 3,5340,06* 3,72+0,05%/***
MJIB, % 3,10+0,02 3,3310,03%** 3,3710,04*** 3,4110,07%** 3,05+0,04 3,1310,02 3,2410,03%** 3,2940,02%**
MK, % 2,62+0,02 2,8010,03%** 2,8110,04%** 2,85+0,06%** 2,5840,03 2,6410,02 2,7310,02%** 2,7410,02%**
MAJ, % 4,9310,01%** 4,8010,02%* 4,6710,02%** 4,5540,04 4,930, 02/ 4,8710,01*** 4,8110,01%** 4,6710,01
CB, % 12,51£0,06 12,95+0,09*** 12,80+0,12* 13,04+0,21** 12,36%0,10 12,50+0,07 12,68+0,07** 12,77£0,06%**
COMO, % 9,09+0,02 9,21£0,04%** 9,11£0,05 9,05+0,09 9,01%+0,04 9,0540,03 9,11+0,03* 9,03+0,03
ALIETOH, MMOJIb/JT 0,06310,004 0,056+0,007 0,071£0,009 0,09740,016%*/** 0,06410,008* 0,049+0,005 0,046+0,006 0,060%0,005*
BI'b, mMonb/n 0,011£0,002 0,015+0,003 0,025+0,004** 0,068+0,008*** 0,012+0,004 0,008+0,003 0,006+0,003 0,021£0,002%**
MouesuHa, mr/100 ma 37,940,3 37,8%+0,4 37,4%+0,5 38,5+0,9 37,9+0,4 38,010,3** 37,4+0,3 37,0%0,3
Ci4.0, t/100 T 0,318%0,004 0,347+0,007*** 0,331£0,009 0,366%0,016** 0,314%0,008 0,327£0,005 0,338+0,005%* 0,344+0,005**
Ci6:0, /100 T 0,827+0,012 0,910£0,019*** 0,897+0,025%* 0,987+£0,042%** 0,808+0,021 0,844+0,014 0,879+0,015%* 0,954+0,013***
Ci18:0, /100 r 0,320£0,006 0,345+0,009* 0,341£0,012 0,354£0,021 0,30740,010 0,311£0,007 0,317£0,007 0,348+0,006%*/***
Cis:1, t/100 T 1,108+0,015 1,184+0,025%* 1,184+0,032* 1,263+0,055%** 1,076+0,027 1,085+0,019 1,116£0,019 1,178+£0,01 7%/
JOL2KK, r/100 r 1,376%0,021 1,455+0,034* 1,429+0,044 1,519+0,075 1,32740,037 1,336%0,025 1,368+0,026 1,434+0,023**
CLXK, r/100 r 1,256+0,018 1,404£0,029%** 1,38440,037** 1,516+0,063*** 1,23240,031 1,300£0,022 1,35440,022** 1,44140,020%/*%*
KI2KK, r/100 r 0,444+0,007 0,498+0,01 1*** 0,477+0,015* 0,532+0,025%** 0,437£0,012 0,458+0,008 0,467+0,009* 0,483+0,008*/**
MHXK, r/100 r 1,035+£0,014 1,102+0,024** 1,102+0,031* 1,171£0,052** 1,006+0,026 1,009+0,018 1,042+0,018 1,102+0,016%%/***
IMHXKK, r/100 r 0,125+0,001 0,133£0,002%* 0,127+0,003 0,138+0,005* 0,12240,002 0,124+0,002 0,127+0,002 0,130+0,002**
HXK, r/100 r 2,204+0,031 2,453£0,051%** 2,409+0,066** 2,646£0,111%** 2,154+0,055 2,249+0,038 2,329+0,039** 2,472+0,035%*/%%*
KCK, TbIC. en./M1 28+53 281+86* 586112%/*x* 20394 189%** 119194 312464 661+66%+* 26224 59%+*
IOKCK, % 33,7+0,8 59,2+41,3%** 60,411, 7%** 59,342,8%** 78,1t£1,4 78,2+1,0 79,7£1,0 82,3£0,9%/**
EMYV, py6. - cyr! - ron.”! 7131£8%** 636 14%** 551+ 18%** 269+30 753115%%* 671110%** 5931 1%** 330+9

IMpumeuvanue. CY — cyrounsiii ynoir, MIAXK — maccoBast nons xkupa, MAb — maccoBast nosist 6enka, MJIK — maccoBas monst kazemHa, MJIJI — maccoBast mons yakto3bl, CB — cyxue
BemecTBa, COMO — cyxoii 06e3XupeHHbINI MOJIOUHBI ocTatoK, bI'b — Gera-runpockubyrupar, xkupHbeie Kuciaotel: Ci4:0 — mupuctuHoBasi, C16:0 — maapmMuTHOBast, C18:0 — cTeapuHOBas,
Ci8:1 — oneunosas, ALIKK — mnmunuouenoueunsie, CLIZKK — cpenneuenoueunsie, KLIZKK — koporkoueneueunsie, MHXKK — moHoHeHackieHHblie, [THXK — nonuHenaceiiuenHsie, HXKK —
HacblieHHble, KCK — konmmnuectBo comatnyeckux Kietok, JKCK — nons mumdonmros u [IMH B ob1ieit cymme kiietok, EMV — skoHOMUuecKas LIEeHHOCTb CYTOYHON MOJIOYHOM MPOLYKTUBHOCTH
KOpOB. BbINOIHEHO MOCIen0BaTeIbHOE MONAPHOE CPAaBHEHME.

*p <0,05; *p<0,01; ** p <0,001.
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Puc. 2. Pacnpenenenne LS-oueHOK, NOTyYeHHbIX HA OCHOBE METOJA HAMMEHBIIMX KBAIPaTOB, LIS MO-
Ka3aTeJeil MOJOYHOI MPOIYKTHBHOCTH U COCTABA MOJIOKA KOPOB rOJIITHHA3UPOBAHHON YePHO-NECTPOi
NMOpoJbl B 3aBMCHMOCTH OT KOJMYECTBO COMATHYECKMX KJIETOK B MOJIOKe: TuarpaMMa — CYTOYHBIA
yaou, 1 — MaccoBast 10J1s1 JTaKTO3bl, 2 — MaccoBas J0Jsl Xupa, 3 — mMaccoBas 10Jsl 6e1Ka B MOJIOKe
(I3 «Jlapoxckuii» — dunman IBHY OUILL BUXK um. JI.K. BpHcra, KpacHonapckuii kpaii, 2020-
2021 rompr).

Ha pucyHke 2 npeacrasieHa TICTOTpaMMa, XapaKTepu3ylollasi TMHAMUKY
CYTOYHOU MPOAYKTUBHOCTU KOPOB B CBSI3M C HOPMUPOBAHHBIMM OLIEHKaAMU
KCK. ITo BenuunHe CyTOYHOTO ya0sl MoJioka KopoBhl ¢ olieHKoit KCK 1 6ann
cratuctudyecku 3Hauumo (p < 0,1-0,001) nmpeBOCXOaAUIN XKUBOTHBIX C 4 OaiaMu
n Boime Ha 1,5-6,0 kr. Pacnipenenenne LS-oleHOK 1 qoau Xupa, Oenka u
JIAKTO3bI OBLIO CXOAHBIM C TAaKOBBIM [JII KOHTPOJIBHBIX TPYIN CpaBHEHUS
AJKCK/KCK, 10 ecTb ¢ yBequMueHHEeM Oa/lJIbHOW OLIEHKW HaOI0JajCs pPOCT
MX n MJIB cootBercTtBeHHO ¢ 3,34 10 4,24 % w ¢ 3,02 no 3,57 %. AuHamuka
MacCOBOI JOJIM JTaKTO3bI MMeJia 00paTHYIO 3aKOHOMEPHOCTDb M COCTABIISIA B CPE-
HeM —0,062 m.m1. Ha kaxnapiidn 6amur oueHku KCK. Mo HaiiemMy MHEHUIO, 3TO MO-
JKeT ObITh CBSI3aHO C 00Jiee aKTUBHBIM MCIOJIb30BAHMEM MOJIOYHOIO caxapa Oak-
TepUATLHON MUKPOMIOPOI MOJOUHOI XKejie3bl KOPOB.
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= MoueBuHa
S 02 MAK o oY .
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0,8 | {

-1,2 -0,1 -08 -06 -04 -0,2 0,0 02 04 06 08 1,0 1,2
Kommorenta 1 (44,9 %)

Puc. 3. PesyibraThl aHaju3a INIABHBIX KOMIIOHEHT MO pacnpelesieHHI0 MOKa3aTejieil MOJIOKa KOpOB
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TOJIIUTHHU3UPOBAHHOW YEPHO-TECTPOii MOPOIbI B CBA3M C BAPHAOEIBHOCTBIO MO ABYM (DAKTOPHBIM OCSM:
CVY — cyrounsrii ymoit, MJ12K — maccoBas monst xkupa, M Bucr. — MaccoBast 1oJis1 ICTUHHOTO GeJika
monoka, M/1Bewp. — MaccoBast oist ceiporo Oenka Mosoka, KazemHn — maccoast nonst kazemHa, MJT —
MaccoBas 101 1akTo3bl, CB — cyxue BemiectBa, COMO — cyxoii 00e3:KUpeHHBI MOJIOYHBIN OCTa-
ToK, MeTabonutbl: BI'B (6era-ruapockubyTupar), aleToH, MOUYEBUHA; XHUpHbIe KUCIOThI: Ci4:0 —
mupuctuHoBasi, Ci6:0 — mambMutrHOBas, C18:0 — creapuHoBasi, Cis:1 — onewHoBast, JLIKK —
mnmuHHouenodeunble, CLIZKK — cpegnenennoueunsie, KII2KK — koportkoneneueunsie, MHXKK —
moHoHeHachileHHbie, [THXKK — monuuenaceiuennsie, HZKK — naceiennsie, KCK — xonuuectBo
comatnueckux kierok, JKCK — pons numbounToB U noruMopdHosiiepHbIX HEUTpodhuIoB B 06-
weit cymme kietok (I13 «Jlagoxckuit» — dunman @TBHY OUL BUX um. JI.K. DpHcra, Kpac-
Homapckuii Kpaii, 2020-2021 ronsr).

Jns moHMMaHusI MeXxaHM3MOB (DOPMUPOBAHMSI COCTaBa MOJIOKA U UX KO-
BapvallMii Mbl MPOBEJU aHAIU3 TJaBHBIX KOMIIOHEHT (puc. 3). Haubonee 3Hauu-
MbIMHM niepeMeHHbIMU oKaszaiauch MK, H2XKK u cyxoe Bemectso (P > 0,99), To
€CTb OTHOCUTEJbHO HMX ObLI MMHUMU3UPOBAH JMOO PaBHOMEPHO YIOPSIIOYEH
pa3dopoc MepeMeHHbIX U TpOBeleHa MaKCUMM3alUsl AUCIIEPCUN OTHOCHUTEIbHO
KOMITOHEHTHI 2. C mOMOLIbIO BU3YyaTu3allMi Ha OCHOBE JBYX KOMIIOHEHT U3MEH-
YUBOCTHU OBUIO MOKA3aHO, YTO JIJisl O€JIKOBOI1 1 KUPOBOH (ppakLuii Moyioka chop-
MMPOBAHBI COOCTBEHHBIEC KJIACTEPHI, TIPU 3TOM IS Psila KUPHBIX KUCJIOT OTME-
YyeHa UX CTPyKTypHasi nuddepeHianys Mo rpymnmnam cpeiHe- W JJIMHHOLEMO-
yeyHbIX KK, MoHO- 1 nonurHeHachilieHHbIX 2KK. MoueBrHa Kak onuH U3 (ak-
TOPOB U3MEHUYMBOCTHU ObLIa OJIMKe K XXMPHBIM KucjaoTaM. [Jst GmomMapkepoB 00-
meHa BeurecTB (auetoH U BI'B), TexHonormueckux kavects (T3 u pH) u coma-
tudeckux kierok (KCK, IKCK) o603Hauanuch CBOM KiIacTephl, HE CBSI3aHHbIE
C JpyrMMHU TOKasaTessiMuM cocTaBa MoJsioka. IlepBasi KOMIOHEHTa Bblae/sia B
000CO0JIEHHYIO TPYIIIY CYTOYHBIM YOOl M MacCOBYIO IOJIO JIAKTO3bI (BMeCTe C
KETOHOBLIMU TejlaMK), 0003Hayasi TeM CaMbIM HE3aBUCUMBLINA (M B TOXE BpeMs
CJIOXHBIN) XapaKTep M3MEHUYNBOCTH 3THUX TTePEMEHHBIX.

IMonxon, mpu KOTOPOM coMaThyeckue KJIETKU AuddepeHunpyIoT Mo Ux
BUJAM, TIPEICTaBIsIeT UHTepeC Il TOYHON TMAarHOCTUKM HapylleHUil ¢husnoso-
TMY MOJIOYHON KeJie3bl, KOHTPOJISI KauyecTBa MPOAYKIIUM, ONITUMU3AIIMUA SKOHO-
MUYeCKNX M3IepXkKeK B cTame. Halm nccinenoBaHus oKa3aiu, YTO Tpamalus K-
BOTHBIX 110 rpynnaM Ha ocHoBaHuM nokaszartelieil JIKCK u KCK nosBonsier pas-
JIMYaTh 0COOEil MO BEPOSITHOCTM BO3ZHUMKHOBEHHUSI CYOKIMHUYECKON (opmbl Ma-
ctuta. [lomydyeHHoe pacrpenejieHUe 3HAYEHUI MPU3HAKOB MOJIOYHOM IMPOIYK-
TUBHOCTH U 9KOHOMUYECKOU 3(PHEKTUBHOCTU KOPOB CBUIETEIbCTBOBAJIO O 3HA-
YUMOM BJIMSHUU U3yYeHHbIX (pakTopoB. OO aHAJOTMYHBIX pe3yjabTaTax CO00-
marT D. Schwarz ¢ coaBT. (26): Ha BEIOOpPKe XMBOTHBIX Pa3HBIX IMOPOI U3 TO-
OyasiIyuii MojioyHoro ckota ABctpuM, Kurtas, Bcronun, I'epmanuu u Mcnanuu
OBLTM YCTAaHOBJICHBI CXOXME 3aKOHOMEPHOCTH IO COCTaBY MOJIOKAa KOpOB (IIpo-
LIEHT Xupa, Oesika, JaKTo3bl, cienbl MoueBUHbI) 1 EMV. B paHee npoBeaeHHbIX
ucciaenoBaHusix (9, 25) mokaszaHa TecHas B3auMOCBsI3b Tokazareneid JJKCK u
KCK (kak B KOMOWHAIIMM, TaK U MO OTAEJbHOCTU) C HAJIMYUEM UH(EKIIMOHHOM
dopmer mactuta. Ilpu yBennmuenun JIKCK Bo3pacrama 4yBCTBUTEIBHOCTb 3TOTO
OuoMapkepa B MpeACKa3aHUU MPOSBICHUST UHGHEKIINH.

IlepcnieKTUBHBI TAaKXKe UCCIEI0BaHUS CTPYKTYPbl MMKPOOMOTHI MOJIOKA B
3aBUCMMOCTH OT €T0 COCTaBa, YMCJIa COMAaTMYECKMX KJIETOK M X BUIoB. B Poc-
CHUU yXe TIpOBEIeH aHaIu3 CBSI3U U3OJSATOB Staphylococcus aureus, BbIAETEHHBIX
U3 MOJIOKA, C MPOSIBJIECHEeM MacTuTa Yy KopoB (28). MbI nmoJjiaraem, 4To KOHTPOJIb
3a UBMEHEHMEM COCTaBa KOPOBbETO MOJIOKA B CTale MOXKHO MPOBOAUTDH IO KOM-
TUIeKCy OMOMapKepoB — KOJMYECTBY JIAKTO3bI, cieaaMm aunetoHa u bI'b, uro B
HaCTOSIIIIUI MOMEHT UCIIOJIb3YyeTCsl B PyTUHHOM peXuMe B X03siicTBax MOCKOB-
CKoOW obJjiacTu i MpeAcKa3aHuss BOSHUKHOBEHMSI MacTUTa U KeTo3a (22). AHa-
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JIN3 TJIABHBIX KOMITOHEHT ITOKAa3aJl CBOIO 3(P(PEeKTUBHOCTD TSI OIpEACACHUS Ipa-
HUL B3aMMO3aBUCUMOI MU3MEHYMBOCTU KOMIIOHEHTHOI'O COCTaBa MOJIOKA C 1ie-
JIBIO BBISIBJICHMS TIPU3HAKOB ¢ HE3aBUCUMOI BaprlabeTbHOCTHIO.

Takum 00pa3oM, KOJIMYECTBO COMATUUYECKUX KIETOK B MOJIOKE U UX AU(-
¢epeHIMALIMST IO BUJAM MOTYT CIYXUTb AOMOJTHUTEIbHBIMU KPUTEPUSIMU TIPU
MMPOTHO3¢ U MOHUTOPUHIE paclpocTpaHeHMUsI MacTUTa. Ha KopoBax roiiTuHU-
3UPOBAHHON YepHO-TIECTPOI IMOPOMIBI TTOKa3aHa BO3MOXHOCTb MHIWBUAYAIBHOMN
OLIEHKM COCTOSIHMSI MOJIOUHOM KeJie3bl B 3aBUCUMOCTU OT cooTHolueHus: JIKCK
(moJist TUMGOLIMTOB U TTOJIMMOP(MHOSIEPHBIX HEUTpOdUIOB B 00lLIeil cymme CO-
MaTudyeckux kjaeTtok B monoke) 1 KCK (koamyecTBO COMaTMYECKUX KIETOK B
MoJioke). ZKMBOTHBIE, OTHECEHHbIE K 3J0POBBIM OCOOSIM U OCOO0SIM C TMOA03pe-
HUEM Ha MacTUT (MIpeApacIiojioXXeHHbIe K Hauany MHPEKINN), UMEIN XelaTeb-
HbIE TTOKAa3aTeJIM MOJIOYHON MPOAYKTUBHOCTH M SKOHOMHUYECKOU 3 PEeKTUBHO-
ctu. ZKuBotHble ¢ BeicokuMu 3HaueHusiMu KCK, a Takke ¢ XpoHU4YecKoi ¢dop-
MO MacTWTa ObUIM B HAWOOJNBIIEH CTEIeHW ITOABEPXKEHBI MeTabOIMIeCKIM
HapylLIeHUSIM U BO3HUKHOBEHUIO KeTo3a BHe 3aBucumocTtu oT JKCK. YBeauue-
HUE TIPOLIEHTA X1pa B MoJioke XUBOTHBIX ¢ KCK > 1 MJIH KJIeTOK BeJIo K U3Me-
HEHUIO COOTHOIIEHMS XKMPHBIX KUCIOT C YBETMYEHUEM KOJWYECTBA HACHIIIECH-
HBIX, CPETHECTIOUCTHBIX ¥ TAIbBMUTHHOBOM KUCITOTHL. M cIionp3oBaHe HOPMUPO-
BaHHbIX olleHOK KCK 06onee HariasimHO mposiBUIO HabJogaeMble 3aKOHOMEPHO-
CTU B U3MEHEHUU MPU3HAKOB MOJOYHON MPOAYKTUBHOCTU KOPOB: IOBBIIICHUE
OKCK Ha oauH 6amn (muMmutsl ot 1 1o 10) Beso K MageHUo CyTOUHOIO yA0sl Ha
0,6 xr mojoka, 1akTo3bl — Ha 0,062 M.11. ¥ MOBBIILIEHUIO XUPHOCTA U OEJTKOBO-
ctu cootrBeTcTBeHHO Ha 0,090 u 0,055 m.m. C nmomMouipio aHajn3a raBHBIX KOM-
MMOHEHT YCTAaHOBJICHA CTPYKTYpHAs KJIacTepU3allusl ToKas3aTeynell coctaBa MOJIOKa
JIJIST XKUPOBOM M OEJIKOBOM (bpaKLuii, CJIeJ0B METabOJUTOB (alleTOH, OeTa-TUd-
POCKMOYTHpAT), coMaTUUeCKUX KjeToK. [lanbHeiilliee u3yyeHUE B3aMMOCBSI3U
MEXIy CUHTEe30M KOMITOHEHTOB MOJIOKA B MOJIOYHOM Xeje3e U (pU3HOJIorhye-
CKMM CTaTyCOM XKMBOTHOTO ITO3BOJIUT YTOUHUTh HampaBjieHHue oTbopa ocobeil u
OIIpEeIeTUTh TeHETUUECKYIO TeTePMUHALIMIO IIPU3HAKOB TTPOIYKTUBHOCTH. Pa3pa-
00TKa METOIOB 3KCIIPECC-ANArHOCTUKU COCTOSTHUSI 3MOPOBBS XXKMBOTHBIX Ha OC-
HOBE pacIIMpeHHOro aHajiu3a KOMIIOHEHTHOTO COCTaBa MOJIOKa — OJWH U3 MpU-
OPUTETOB ISl TIPAKTUYECKON anpoOalMy HALMX UCCAEAOBaHUI B OyaylIeM.

Boipaxcaem 6aazodaprocme komnanuu 000 «Docc Inexmpur» (2. Mockea) u ee co-
MpPYOHUKAM — DYKOBOOUMENI) HANPAGACHUS MOAOHHO20 JCUBOMH0800cmea u Kopmoe Hpune
Enuzaposoti u cepsucromy unxcerepy lenwucy Kapauny 3a unH@OpMayuoHHYO N000EpICKy npu
BbINOAHEHUU IM020 UCCACOOBAHUSL.
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Abstract

The somatic cell count in cow's milk is used to control the inflammatory infection process
and to assess the likelihood of subclinical and clinical mastitis. In the article, within the framework of
experimental design of observations in a dairy cattle herd, the possibility in the cows’ mammary gland
monitoring status, based on the total somatic cell count determination and proportion for lymphocytes
and polymorphonuclear neutrophils (PMN) in raw milk is shown for the first time in Russia. The
obtained results confirm the relationship between somatic cell count (SCC) and daily milk yield for
lactating animals. The aim of this work is to assess the relationship between the number of somatic
cells in milk and their differentiation by species with milk production, milk component traits, and the
risk of progressing subclinical and clinical mastitis in Holsteinized Black-and-White cows. The work
was carried out from June 2020 to May 2021 (an experimental herd of Holsteinized Black-and-White
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cattle, PZ Ladozhsky — a branch of the Ernst Federal Research Center for Animal Husbandry, Kras-
nodar Territory). The total sample in a data set was 313 animals; the number of milk lactation records
was 1931. The analysis of milk components was carried out using an automatic analyzer CombiFoss 7
DC (FOSS, Denmark) based on express methods of infrared spectroscopy and flow cytometry. The
following milk traits were studied: daily milk yield, percentage of fat, protein, casein, lactose, dry
matter, dry skimmed milk residue, traces of acetone and beta-hydroxybutyrate (BHB), freezing point
and acidity, fatty acids (FA), SCC, DSCC (fraction of lymphocytes and PMN in the total amount of
cells). In order to indirectly assess the mammary gland condition of cows, animals in the herd were
conditionally divided into four groups: A — SCC < 200 thousand cells per ml, DSCC < 70 %; B —
SCC < 200 thousand cells per ml, DSCC > 70 %; C — SCC > 200 thousand cells per ml, DSCC
> 70 %; D — SCC > 200 thousand cells per ml, DSCC < 70 %. Also, the following animal gradation
was applied regardless of the probability of mastitis: two groups with DSCC < 70 and DSCC > 70 %;
four subgroups with SCC < 200, 201-500, 501-1000 and > 1001 thousand cells per ml. We used loga-
rithmic (normalized) SCC scores according to G.R. Wiggans et al. (1987) approach. The individual
economic value of the daily milk yield of cows was determined. For assessing effects of environmental
factors and their elimination on daily milk component traits, the equation of generalized linear models
(GLM) was used. Estimates of phenotypic means for milk features were obtained by the GLM-equa-
tion using the least squares method. The pairwise comparison between means was performed using
Tukey’s test. Principal component analysis (PCA) was used to study the variability of milk composition
depending on their formation in the animal organism in order to determine the most significant pa-
rameters that determine the productivity of dairy cows. Healthy individuals and animals with suspected
mastitis (predisposed to the onset of infection) (groups A and B) had desirable features of milk pro-
duction, the daily milk yield was 25.7-27.7 kg, the average economic efficiency of milk production was
714-744 rubles per day per cow. Cows assigned to groups C (subclinical or clinical forms of active
mastitis) and revealed as D (chronic mastitis) had the milk component traits superior to other groups
with a relatively lower daily milk yield. Animals with high SCC values as well as with a chronic form
of mastitis were most susceptible to metabolic disorders or ketosis, regardless of DSCC. An increase
in the fat percentage in milk by 0.18-0.37 % (p < 0.001) for animals with SCC > 1001 thousand cells
per ml led to rise the share of saturated FA by 1.1-1.4 percentage points (p.p.), palmitic FA — by 0.4-
1.2 p.p., medium-chain FA — by 1.0-1.4 p.p. An increase in the normalized scores of SCC by one
point (limits from 1 to 10) led to a decrease in the daily milk yield by 0.6 kg, lactose percentage — by
0.062 p.p. and an increase in fat and protein by 0.090 and 0.055 p.p., respectively. Analysis of the main
components revealed clear clusters for the protein and fat milk fractions, urea and fatty acids, acetone
and BHB, freezing point and pH values, SCC and DSCC. A separate group included the daily milk
yield and lactose percentage (together with ketone bodies) traits not related to other milk composition
traits, thereby indicating the independent nature of the variability of these features. Further study of
the relationship between the milk components synthesis in mammary gland and animal physiological
status will make it possible to clarify the direction of selection in dairy cattle and define the genetic
determination of milk production traits.

Keywords: milk, cow, somatic cell count, milk yield, fat, protein, fatty acids, acetone, BHB,
mastitis, ketosis.

1198



	Ветеринарная диагностика

