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VETERINARY MEDICINE I

NMocneoTtenbHble OTKIIOHEHUS Y KOPOB
M NepBOTENIOK U CNOCOObI MX KOPpPEeKLUUU

PE3IOME

MpeacTaBneH HayyHbId aHanM3 COBPEMEHHbIX 3apyOexHbIX nybavkauuin no M3y4eHuio
MOCNEeOoTeNbHbIX OTKIOHEHWIA Y KOPOB 1 NEPBOTENOK 1 CMOCOBOB X KOPPEeKLmU. YunTsiBas,
YTO OTEYECTBEHHbIE NyBMKALMM N0 JaHHOM TeME HaxoaAaTca B CBOOOAHOM A0CTYNe, BbiNo
peLIeHo NoAroToBMTL 0630p MO NPoGEMam Ha OCHOBAHWK JaHHbIX 3apY6EXHbIX CTaTel.

B 0630pe Hawnm cBoe oTpaxeHne nybavkaumm, KOTopble NOKa3bIBaKOT, Kak 3TUOI0rMYeCcKuin
akTop BAMSIET HA NOCNEOTENbHbIE OTKIIOHEHUS Y KOPOB 1 NepBOTeNoK. O6paLleHo BHUMaHNe
Ha daKTopbl, BbI3bIBAIOWME PA3NYHbIE NMOCAEOTENbHbIE OCNOXHEHNST — TUMOKANbLMEMUIO,
KeTo3, 3agepxaHue nocneaa, 6onesHn maTkv, KOTOPbIE BNOCAEACTBMN CHUXAIOT addekTmB-
HOCTb BOCMPOM3BOACTBA, MOJIOYHYIO NPOAYKTUBHOCTb, MPOAYKTVBHOE AONIONETME B CTafax.
OcHoBHble Mepbl NPOPUNAKTUKN 3TUX OTKIOHEHWI HA OCHOBAHWUW UCCNeLoBaHNin 3apybex-
HbIX aBTOPOB OMMCaHbl B AaHHOM 0630pe.

[aHHblii 0630p NO3BONSET YATATENSM PACLUMPUTL MO3HAHMS MO NPOGAEMAM Y XMBOTHbIX
nocne oTena, a UMEHHO Y4MUTbIBaTb HEKOTOPble GU3NONOrMHecKne U3MEHEHUsl, KOTopble
B TON WAWN MHOW CTENEHWN MOTYT CTaTb MPUYNHOM PA3BUTUSA PA3INYHBIX OTKIOHEHUIA, a TaKKe
MO3BONUT MPAKTUKAM NPUMEHATb METOABI MPOMPUAAKTUKN 1 KOPPEKLMU ITUX OCIOXHEHU
[10 Pa3BUTUS TSXENbIX 1 HEOBPATUMBIX NOCNEACTBUNA.

KnioyeBbie c/10Ba: NoOCneoTebHbIV NEpUOoS, KETO3, TMNOKaNbLMeEMUSs, SHAOMETPUT, 3a4ep-
XaHve nocnega, Koppekuus
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Postpartum deviations in cows and first-calf
heifers and methods for their correction

ABSTRACT

A scientific analysis of modern foreign publications on postpartum deviations in cows and first-
calving heifers and methods for their correction was carried out. Considering that domestic
publications on this topic are freely available, it was decided to prepare a review of the problems
based on data from foreign articles.

The review reflects publications that show how the etiological factor affects postpartum
abnormalities in cows and first-born heifers. Attention is drawn to the factors that cause
various postpartum complications, such as hypocalcemia, ketosis, afterbirth retention, uterine
diseases that subsequently reduce reproductive efficiency, milk production, and productive
longevity in herds. The main preventive measures for these deviations based on research by
foreign authors are described in this review.

This review allows readers to expand their knowledge of problems in animals after calving,
namely, to take into account some physiological changes that, to one degree or another, can
cause the development of various deviations, and will also allow practitioners to apply methods
for the prevention and correction of these complications before the development of severe and
irreversible consequences.

Key words: postpartum period, ketosis, hypocalcemia, endometritis, retained placenta,
correction
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BeepeHue/Introduction

Mepexopn 0T No3aHen ctTaann 6epeMeHHOCTH K naK-
TaumMn SBASETCS COXHbLIM NEePUOAOM AN MOJIOYHbIX
KOPOB. YCMeLHbI NepexoaHbin Nepmon, 3aBuCuUT OT
MeTabonnyeckon agantaumm K HOBOMY GU3NONorn-
4eCckOMY COCTOSIHMIO B paHHel nakrauym u npaBuiib-
HOW NOAnEePXKM NOTPEeBHOCTEN KOPOoBbI [1, 2]. B cBA3K
C COKpPALLAIOLLMMCS CPOKOM MOJIE3HOIO XO3SMCTBEH-
HOro MCNosab30BaHMs KOpoB [3] B CTagax BO3HUKAET
HeobXOAMMOCTb 3aMeEHsITb UX NepBoTenkamu, bonee
TLWATENbHO NMOAXOONTb K MPOBEAEHMIO UX OTENOB ON1s
JOCTUXEHUS MaKCMaJTbHbIX NMokKa3aTenen CoOXpaHHO-
CTU N MMHUMaJbHBIX — 3aboneBaemMocTu [4].

HenocpencTteBeHHO nepuog, oTena CBA3aH C yrHe-
TEHNEM UMMYHUTETA, CHUXEHNEM NOTpebneHns Kop-
Ma N oTpuuaTeNlbHbIM 3HEPreTUYeckKuM GanaHcoMm,
B peaynbraTe Yero go 50% MOOYHbIX KOPOB B 3TOT
nepuopn cTpagalT OT MeTaboNnyeckmx Unu nHoek-
LMOHHbIX 3aboneBaHuii [5, 6]. Wiccneposatenu [7]
OTMEYalOT, YTO B TEYEHME MNOCNEPOLOBOro Mepmo-
[a NpyUMepHO Yy TPETM KOPOB HabnogaeTcs XoTsa Obl
OAHO KNMHM4Yeckoe 3aboneBaHue (MeTpuT, MacTuT,
KeTo3 u ap.). Kpome TOro, ysennyeHHass nocnepo-
[0oBas mMaTka, 3anoJIHEHHas OCTaTkamMy MIALEHTbI U
NIOXMAMK, CNOCOBCTBYET PA3MHOXEHUIO MUKPOOOB 1
pPasBUTUIO MaTOYHbIX MHMeKuni [8].

Bce 3aboneBaHus y KOPOB MOryT BAUATb Ha 3d-
GEKTUBHOCTb NPOU3BOACTBA: CHMXAsA NMPOAYKTUB-
HOCTb MOJIOKA, yXyAwas PenpoaykTMBHYIO CMO-
COBOHOCTb M cokpawas NPOAOSIKUTENBHOCTb XU3HN
MOJIOHHOM KOPOBbI 32 CHET YBENIMYEHUS NOKa3aTenen
BblOpakoBKkW. PaHHee BbisiBieHME B0JIbHbIX KOPOB S1B-
NseTca BaxHenwwen 3agader B 06nacTy oxpaHbl 300-
pOBbsi MOJIOYHOrO cTaga [9].

MeTabonnyeckne W3MeEHeHUs, Npoucxosilume B
OopraHname X1BOTHbLIX NOC/e 0TeNa, 0COBEHHO B yCIO-
BUSIX CTPECCa, Bbl3bIBAIOT MOBLILLEHNE KOHLIEHTPALMN
kopTukocTepouaoB [10]. Tak, KOHUEHTpaUus KOpPTU-
30/1a 1 YPOBEHb XONECTeEPMHA B nia3me Oblnn 3Hauum-
TeNbHO NOBbLILEHBI Y KOPOB ¢ gucTtoumeli (p < 0,001) n
mx TenaT (p < 0,019 p < 0,007 coorBeTCTBEHHO) [11].
MpexaeBpeMeHHasa akyllepckas NomMoLLb NPMBOOUT
K BbICOKOM pacrnpoCTPaHEHHOCTU TSXENon AucToumnmn
M OTPULLATENBHO BAUSIET HA NOCNEPOAOBOE 340PO0OBbE
MaTepu 1 XM3HECNoCOOHOCTb HOBOPOXAEHHOIO Te-
JIeHKa, NO3TOMY BbIBOP NMOAXOAALLErO BPEMEHU ONs
NOMOLLIM UMEET NEPBOCTENEHHOE 3HaYeHne onsa 6na-
ronoJsly4nst kak Matepm, Tak u ee notomcTea [12].

Ans oueHkn aHepreTudeckoro 6anaHca, 340pO-
BbSl M PENPOAYKTUBHbIX PE3YNLTATOB Y MOJIOYHbIX KO-
pPOB B NOCNEPOLAOBOM NEPUOS, LLUIMPOKO UCMNONb3YETCS
nokasaresnb ynutaHHoctn — BCS [13, 14]. Ero cHu-
XEeHue npu oTene cBa3aHo ¢ 6oJsiee HU3KOM MOJIoY-
HOM NPOAYKTUBHOCTBIO WU MEHbLUEN BEPOSATHOCTbLIO
6epeMeHHOCTM, Torga Kak nosbiweHne BCS npwu
oTene MOXeT yKkasblBaTb HA BO3HUMKHOBEHME MNOChe-
poaoBbix MeTabonuyeckux 3abonesaHun [15, 16].
Y KOpOB, KOTOPbIM He OrpaHuMynBann noTpebneHue
3Heprum oo otena, B NpeaponoBOn nepuon oTme-
Yyanm rmneprivkemMmio, rmMnepUHCYIMHeMunto n 6onee
BbICOKMI YPOBEHb LIMPKYNPYIOLLENO SIeNTUHA, Nocne

4yero B NOC/EPOA0BON Nepuoa cnenoanv 6onee Bbl-
cokasi rmnepamnnaeMmns U NPoayKUMs KETOHOBLIX TEN
Mo CpaBHEHMUIO C KOPOBAMM, Y KOTOPbIX NOTpebneHne
KOHTPONIMPOBANOCh WX OrpaHnYMBanochb. Y nepe-
KOPMJIEHHBIX KOPOB 3TO COYeTanocb ¢ 60bLIMM Ha-
KonseHnem OO6LLEr0 KONMYecTea IMMNNAOB B NEYEHN
1 0OJIbLUEN HACTOTOM MeTaboNNYECKNX HAPYLUEHWIA.
OT0 mnccnepoBaHMe NOOTBEPXAAET BaXHOCTb KOH-
Tponsa notpebneHns aHeprum B NpPeapoaoBON ne-
pvog ons npefoTepalleHns MeTabonmyeckon amc-
dyHKUMM B nocnepoaosom nepuog, [17].

CamMbiM 60nbLUMM OOCTUXEHUEM B 06/1aCTV 300PO0-
BbS MOJIOYHbIX KOPOB 3a MNOCNeAHME rogbl CTan CABUr
napagurmbl OT JledeHns 3abonesaHnin K NpodunakTm-
ke. pyrum BaxXHbIM JOCTMXEHNEM cTano 6osee ry-
60okoe nlyyeHue 3aboneBaHuin, a UMEHHO onpeaene-
HUEe 1 onucaHne nx cybknmHmnyeckmx gopm [18].

MaTtepunansl n MmeToabl uccnenoBaHus /

Materials and methods

Mounck nutepaTtypbl NPOBOAMAN BE3 OrpaHMYEHUI
no gate nyébnukaumm mccnegoBaHus, Tuny nyoénuka-
LN U A3bIKY CTaTbW, XOTS O0bLUMHCTBO MOMCKOBbIX
TEPMWUHOB BBOAMIN HA @HITIMIACKOM N PYCCKOM A3bl-
kax. O630p cocTaBneH B OCHOBHOM Ha nybnmkaumsx
3apybexHbIX aBTOPOB, aHaNM3 Nybnukaunii OxBaTbl-
BaeT nepwvog ¢ 1988 no 2024 rog, BKIIOYNTENBLHO.

Mownck NoTeHuManbHO peneBaHTHbIX cTaTeln npo-
M3BOANNM NO KJTIOYEBBLIM CJIOBaM B TPEX 9NEKTPOHHbIX
6a3zax gaHHbIXx — Scopus, Sci-Hub v Elibrary.ru n no-
MCKOBOW cuctemsbl «Akagemus Google». MNMpu BbIGO-
pe cTaTtein gna 063opa NnpuopuTeT oTaaBann UCTOY-
HMKaM C 60JIbLLUMM KOJIMYECTBOM LUTUPOBaHUS. Bbinmn
M3YyYeHbl CMIMCKU nTepaTypbl OTOOPaHHbIX Nybnmka-
UM Ons BbIIBNEHUS OOMONIHUTENbHbIX PeNeBaHTHbIX
WCTOYHMKOB MHPOPpMaLUUN.

PesynbTraTtbl n 06¢cyXxaeHue /

Results and discussion

Bo Bpems nocneotenbHOro nepuoga 3HavuTenb-
HO BO3pacTaeT PMCK PasB1TUA paaa naTonorm4eckmx
COCTOSIHUI, Takux Kak ruvrnokanbumMemusi, 3agepxa-
HWe nocnepa, BocnanuTeNnbHble 3ab0neBaHNs MaT-
Kn (MeTpuTbl, SHOOMETPUTLI), a TaKXe HapyLleHus
ob6MeHa BeLLecTB, BKJloYas keTos. 9Tu 3abonesaHuns
CYLLECTBEHHO CHWXAKOT NPOAYKTUBHOCTb XMBOTHbIX
N MOTyT UMETb ASINTENbHbIE NOCNEACTBUS ANSA UX pe-
NPOAYKTUBHOMN DYHKLUMUN.

TunokanbLmemus (Mos104Hast ivxopagka) — aTo Me-
Tabonuyeckoe 3aboneBaHne, BbI3BAHHOE HU3KOM KOH-
ueHTpaumen kanbums (Ca) B kposu (<2 mmonb/n) [19].
B cpepoHem no 10% [20] MOno4YHbIX KOPOB CTpaaa-
IOT OT KJIMHNYECKOW rmnokanbuuemMmmn, npu 3ToM cyb-
KnnHu4Yeckas ¢popma 3Toro Metabosmyeckoro Ha-
pyweHns MmoxeTt gocturate 50% B 3aBUCUMOCTU OT
pasHbix cTtag [21, 22]. OTn n gpyrue nccnegosaHuns
CBUOETENLCTBYIOT O TOM, YTO KOPOBbI C CYOKINHU-
4YecKon rmnokansumemMmnen B 3-5 pas vawle cTpaga-
10T nocnepoaoBbiMn 3abonesaHnsamn [23] n Ha 50%
yalle yoansioTca U3 cTtaga B Havane nakraumm, 4em
KOPOBbI C HOpMOKanbUMemMmen [24].
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Ponb Ca B MbIlLEYHON PYHKUMN UMEET 3HAYUTESb-
Hble MOCNEeACTBUS O HOPMasbHOMO TEYEeHUs pPo-
[OB 1 paboTbl XEenyao4HO-KULLIEYHOrO TpakTa Ko-
poB B nepuop, otena. BHekneTo4yHbln Ca y4acTByeT B
BO30YOMMOCTM HEMPOHOB U MbILLEYHbIX KNETOK [25].
MopnepxaHne ontTumMansHoro 6anaHca Ca B nepBble
HECKOJIbKO [Hel nocne poaoB MOXeT MMETb NepBo-
CTeneHHOe 3Ha4YeHne, Tak Kak CHUXKEHHbIV ero ypOBEHb
B TeyeHne 24-4acoBOro nepmoaa y HebepeMEHHbIX
HENaKTUPYIOLWMX KOPOB HapyLwaeT GyHKUMIO HEATPO-
dwunos in vitro [26]. Bo BpeMsi MOMOYHOM N1xopankm
COKpaLLeHNe MbILUL, U TOHYC XeNy404HO-KULLIEYHON U
CepaeyHO-CcoCyancTon CUCTEM HE NOAAEPKMBAKOTCS,
3TO MOXET NPUBECTU K r’MBEnm XXUBOTHOro [22].

Taxenas runokanbUMeMnsi BO3HMKaeT, Korga B
KPOBM KOPOBbI HE MOAAEPXMBAETCA Heobxoammas
KOHUEHTpauusa Kanbumsl, 1 NpMBOAMT K TakMM Ku-
HUYECKMM NPU3HAKaM, Kak BANOCTb, BO36YANMOCTb,
ONVTENbHOE Nexayee NoNoXeHne, 1, ECIN ee He Ne-
YnTb, K cMepTu [27]. Kpome ToOro, ato 3abonesa-
HVWEe yBennynmBaeT PUCK BO3HWMKHOBEHUS MacTuTa,
3a4epxaHund nocnega, 9HOOMETpuUTa, KeTosa, cMme-
LEeHMs cblvyra 1 3a0ep>kKy nepBor OBYNSaLMM Nnocne
otena [19].

HeckonbkO HepaBHUX mMccnegoBaHUi NOKa3biBa-
0T, YTO YCW/IEHHbIE HEraTMBHbIE MOCNEACTBUS He-
CET MMEHHO MPOJOIXUTENIbHAA HMU3KasA KOHLEHTpa-
LUMs KanbUMsi B KPOBU Y HOBOTEJIbHLIX KOPOB. JTO
NPMBOONT K CHMXKEHMIO (Ha 70%) waHcoB HacTynne-
HUA Oyaylleli CTeNbHOCTU OO0 MEPBOr0 OCEMEHe-
HUS NO CPaBHEHWIO C KOPOBaMW, MMEKLWNMN HOP-
MasbHble nokasaTenu Kanbuusi B 3TOT nepuon [28].
CyOknuHM4eckas runokanbuyemMms 3aaepXumBaeTt
NepBYyIO TeYKy Nocsie OTena U CHUXaAET BEPOSATHOCTb
TOro, 4TO KOPOBbI MPOSIBAT NPU3HAKM TEYKWN B TEHEHME
nepebix 60 gHel nakTauum [29].

CyLecTBYeT HECKONBKO CMOCOO0B MHULIMMPOBATb
npenpoaoBylo perynaumio Ca ¢ uenbio npodunakTn-
K1 NOCNEPOAOBON rmnokanbLUMeMmnmn, Takmx Kak gue-
Thbl C HA3KMM COAEPKAHNEM KasbLMs, UCMOSIb30BaHMe
BuTaMmnHa D, napeHTepanbHoe BBeaeHne Ca 1 KOH-
TpOSb KAaTUOHHO-aHNMOHHOro 6anaHca — DCAD [30].

Hcnonb3oBaHve 40poaoBovi ANETbI C HU3KUM CO-
JAepxaHvnem kasnabums co3paet aeduumt, KOTOpPbIN
CTUMYNIMPYET CeKkpeumio napaTtmpeougHoro ropmMo-
Ha. Takme OueTbl Hanpa.ieHbl UCKIYUTENIbHO Ha
npodUNakTUKy rnunokanbuneMmnn 3a CHET HUI3KOro
copepxaHus Ca. OHU TPYAHOOOCTUXUMBI, NOCKOJIb-
Ky TpebyoT ckapmnneaHna meHee 20 r Ca B OeHb,
YTO SABMSIETCS CNOXHOWN 3ajayeit Ha KOMMEPYECKUX
MOJI04HBLIX depmax. ITy AMEeTy BO3MOXHO obecne-
4YNTb 3a CYET BKJIIOYEHUS CBA3bIBaOLWMX Ca BELLECTB,
yalle BCero nocpefcTBOM BBEAEHUS Leonuta uam
CUHTEeTMYeckoro cunmkarta Hatpus [31]. OgHako mnc-
CnefoBaHns NPoBOAWIM Ha HEBOJIbLLOM KONMYECTBE
KOpPOB, YTO MOXET CTaBuUTb NoA4 COMHeHune addek-
TUBHOCTb AAHHOW CTpaTernm Anas KPYrnHbIX XO35IMCTB.

KatnoHHo-aHnoHHbIi 6anaHc (KAB) — DCAD
(dietary cation-anion difference) [32]. KopmneHune
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KOpPOB A0 OTeNla KUCAOTOreHHbIMY pauMoHamMu Crno-
COoOCTBYET MNOOAEPXKAHUIO MOBLILUEHHOIO YPOBHS
KanbLUMK B KDOBM, KOraa NPOMCXOANT CUHTES MOJI03U-
Ba 1 mosnoka [33]. KopmneHne paunoHamm ¢ oTpua-
TenbHbiM KAB (To ecTb oT -50 go -200 mr-aks/kr CB)
NPMBOOVT K YaCTMHYHO KOMMNEHCUPOBAHHOMY MeTab0-
NN4ECKOMY auuao3y CO CHUXEHuEM pH mMo4m n He-
60bLWNM CHUXeHneM pH kposw [34].

lMpaBunbHOE BK/IOYEHME TakK Ha3blBAEMbIX aHU-
OHHBbIX COJiell B pauMoOH KOPOB B NPeaponoBOM ne-
proa, CyLLeCTBEHHO CHU3NNO NCTOPUYECKU BbICOKYIO
pacnpoCTPaHEHHOCTb KIIMHMYECKOW runokanbume-
MUM Yy KOPOB B NOCNEPOLOBON nepuopn 3a nocneg-
HVe Heckonbko gecatmnetTunin [33, 34]. MexaHnamsl,
NnOCPeaCTBOM KOTOPLIX NPeapoaoBOn oTpuuaTenb-
Hbii KAB cnocobcTByeT ynydlleHMtlo romMeocTasa
KanbLUMg, MOSIHOCTbIO HEe BbISIBIEHbI, HO CYLLECTBY-
€T HECKOMbKO Bepcuii. YeenmnyeHune notoka Ca ns-aa
60sbLIEN MOYEYHOM 3KCKpeumn 40 POLAOB SIBASETCS
OOHUM M3 BO3MOXHbIX OOBbSACHEHUI YAYYLLEHWS MO-
CNnepoaoBoOro coctosHus. MNMoyveyHas akckpeumsa Ca
OYEeHb HN3KAS Y XXBAYHbIX XXMBOTHbIX 1 HE UBMEHSAETCS
NpW OrpaHNYEeHHOM ero NoCTyneHnn B paumoH [35].

CHuxeHne pH kaHanbLEBOW XMOKOCTM COMNPOBO-
XAaeTca HeBONbLWNM yBENIMYEHNEM J,0ONN NOHU3UPO-
BaHHOro Ca B KPOBW 1 YBEIMYEHMEM €0 3KCKPeLumn
C Mo40M. MOXHO NPeanonoXnTb, YTO NOYEYHas 3KC-
kpeunst Ca MOXET ObiTb HEMEOJIEHHO CHUXEHA CHO-
Ba, KaK TONbKO PauUVOH NEePEeKoYaeTCs Ha No0XM-
TenbHbIi KAB npu otene [36].

Hpyron cnocob, KoTopbiM oTpuuaTenbHbii KAB,
Kak nonararoT, FOTOBUT KOPOB K SlakTauuu, — 3TO Mo-
BblLLEHME YYBCTBUTENbHOCTU TKaHEW K napaTtnpeo-
naHoMy ropmoHy. OcHoBHasi Teopusi 0BbsICHSETCS
TEM, YTO MPU MCMOJIb30BAHMM PALMOHOB C OTpuLaA-
TenbHbiM KAB peuenTopbl napatmpeongHoro ropMo-
Ha cTaHOBATCS 6onee 4yBCTBUTENbHbIMU K HeMy [37].
B ogHOM 13 nccnepoBaHunii XKMBOTHLIM CKapMNMBam
2 paumoHa — C OTpULATENbHLIM U MOMOXKUTESNbHbBIM
KAB, a nocne NpoBOANAN UHBEKLMN NapaTUpPEOUna-
HOro ropmoHa. B pesynbrate noBbILLEHHbIE YPOBHU
CbIBOPOTOYHOrO Ca OTMEYEHbI Y XMBOTHBbIX, MOJTy4YaB-
WX paumoH ¢ otpuuarensHbim KAB [38]. MNoxoxee
nccnenosaHue 6bino npoeeaeHo B 2019 roay [39],
B KOTOPOM MOJIY4USIM aHANOMMYHbIE PEe3yNbTaThl.

UcnonbsoBaHne ButammHa D. Bonpoc o crarty-
ce BuTamuHa D y MOJIOYHbIX KOPOB 3akllo4aeTcs B
TOM, 4YTO CbIBOPOTOYHbIE KOHLEHTpauuM BUTaMU-
Ha D (25(0OH)D) y MOno4YHbIX KOPOB, KOTOPbIX KOPMST
B COOTBETCTBMU C COBPEMEHHLIMU METOAAMMU, YKa-
3bIBAlOT Ha TO, 4YTO MOCNAEPOAOBAdA MMNOKaIbLUNEMUS
He SBNSEeTCA pe3ynbTaTOM HefoCTaTo4HOro AonoJ-
HUTenbHoOro ButamuHa D,. [ecatunetus akcnepu-
MEHTOB, MOCBALEHHbIX BUTaMuHy D 1 npodunaktn-
Ke runokanbumMemMmn, nokasanu, 4To HegoCTaToO4YHOE
MoCTynieHne Butammua D He SBnsieTCs NPUYNHON M-
nokansuyemum [30]. R.M. Rodney n coasT. [40] BbI-
SIBUJIM HECMOCOBOHOCTb AOMONHUTENBHOINO BUTaAMU-
Ha D, > 60 000 ME/neHb CylleCTBEHHO YBENNYUTHL
CbIBOPOTO4HbIN 25(0OH)D — 3T0 ykasbiBaeT Ha TO,
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4TO AOMOJIHWTENbHBIN BuTamvH D, > 60 000 ME/neHb
[aeT mMasno NpemMmyLLecTB 1, CneaoBaTenbHO, He SB-
NnseTcs OenCTBEHHbIM MeTOA0M MNPOPUNAKTUKU TU-
nokasnbLMeMun.

lMapeHTepanbHoe BBefeHwe Kasnbumsi. NHbekum-
OHHble Npenaparbl, BBOAMMbIE NOAKOXHO, XOTb U yBE-
NN4MBalOT KOHUEHTpaumto Ca B KpOBW, Maso BAMS-
IOT Ha PUCK MNOCNeaylLero pa3sntnsa 3abosieBaHns,
NPOM3BOACTBO MOJIOKa UM PENPOAYKTUBHYIO (PYyHK-
umio [41, 42]. Kpome TOro, HEKOTOpPbIE aBTOPbLI OTME-
Yyanu HeraTMBHOE BNNSIHME UHBbEKLMOHHOIO Ca Ha ero
roMeocTtas B opraHmame KopoB [43, 44]. To ecTb pas-
BUTUE PErncTpypoBany pPasBuUTME TMMNOKaNbLMEMUN
npUMepHo Yepe3 24 yaca nocsie BBEAEHUSI BHYTPU-
BeHHoro Ca cpaay nocrne oTesia KopoBam, Yy KOTOPbIX
He Obl/I0 MPU3HAKOB KITMHMYECKOW MMMOKanbLMEMUN.
Cxoxuii addekT Habnoganm 1 Npu NoAKOXHOM BBe-
neHn kanbuus [42].

3anepxka nnaueHTs! (rocsaepa) — 3TO NaToNO-
rmyeckoe COCTOsIHMEe, onpeaensemMoe kak Hecrno-
COOHOCTb BbITONIKHYTb MI0AHbIE 000NI0YKM B Tede-
Hue 12-24 yacoB nocne poaoB [45, 46]. BaxHbiMun
npu3HakamMn, CBSI3aHHbIM C 3aZepXXaHWeM nocne-
ha, ABNsoTCA Aerpagaunst, UaSMeHeHune uBeTa n CBu-
caHue nnogHbix 06004eK C BY/bBbLI Honee 4Yem ye-
pe3 24 yaca nocne poaos [47]. OCHOBHblEe ¢pakTOpPbI
pasBUTUS 3a4epXXaHns nNocneaa — Bo3pacT KOPOBbI,
aucToums (TSKenblii oTen), poxaeHne nBoeH [48],
MepTBopoxaeHue [49], a Takxe abopTbl HA NO3AHNX
cpokax [12, 50], HapyLweHue dyHKuuM neveHn [51].

MMnokanbumemMms MoxeT OblTb Npegpacnonarato-
WwyMm GakTopoM K pasBuTUIO 3agepxaHus [52].
B pasHbix CTpaHax ypoBEHb PacnpOCTPaHEHUS 3TO-
ro 3aboneBaHus Bapbupyetcs ot 4 0o 16% [53, 54].
B TeuyeHue 6-9 yacoB nocne poaoB niaogHble 060-
JI04KM, KOTOpPbIE OCTalOTCA B MAaTKe, Ha4YMHaloT pas-
pywaTbCs 1 CTAHOBATCS MOAXOASALLEN NMUTaTENbHOMN
cpenon ana pasnunyHbix BakTepuin. OTn bakTepumn
nepBoHayYanbHO BbI3bIBAIOT OCTPbLIN MOCNEPOLOBOMN
METPUT, a 3aTEM KJIMHNYECKNIA NIN CYOKITMHNYECKMI
3HOOMETPMUT, KOTOPbIN NPMBOAUT K NO3AHEN MHBOJIO-
UMM MaTKU U NO3OHEN Perpeccun XenToro Tena aund-
HMKOB nocne otena [55].

CpepHsa 3ab0/eBaeMoOCTb C 3afepXaHnem no-
cnepa y kopoB B MpaHe B TeyeHue roga coctaBu-
na 12,3% (B ananasoHe ot 9,0 oo 15,4%). Kaxgplit
Ccny4yal 3HAYUTENbHO CHMXAN HaQOoW MOMOoKa, Xupa
1 6enka y nepBOTENOK 1 B3pOCbix kopoB (p < 0,05).
HebnaronpusaTtHoe BO34ENCTBME 3TOro NOCNEPOa0-
BOrO OTK/IOHEHWS Ha MPOM3BOACTBO MOJoka Oblo
HaMHOIO BblLLIE Y KOPOB Ha PaHHelr ctagum nakraumm
(To ectb B rpynne 100-gHEBHOW NakTaumn), HeEM y KO-
pOB B cepeanHe unun koHue naktaumm. OgHako noka-
3artenn GepTubHOCTM Bbl/IV B MEHBLLEN CTENEHW 3a-
TPOHYTLI 3a4epXXaHNeM y NepBOTENOK MO CPABHEHUIO
C KOpoBaMu cTapLue nepsoi nakraunun. CpegHee Ko-
NNYecTBO AHel 6e3 TenaT yBennynnocb Ha 8,3+5,3 n
19,8 £7,1 oHA y NnepBOTENOK 1 B3POC/IbIX KOPOB COOT-
BETCTBEHHO. CaMble BblCOKME (PMHAHCOBbLIE MOTEPU

13-3a 3agepxaHms nocnena 6ulm cBs3aHbl CO CHU-
XXEHNEM MOJIOHHOW MPOAYKTUBHOCTU M HU3KOW Mio-
noBUTOCTLIO (38,5% 1 28,5% oT 0bLiei notepu co-
OTBETCTBEHHO), YTO WMENI0 HanmbonbLUMiA BKNad, Yy
nepeoTenok n kopos [50].

Mpn nocTaHOBKE AmarHo3a «3adepXaHue no-
cnepa» vauwie BCEro WUCMoJsb3ylT CUCTEMHbIE aH-
TUMUKPOOHbIE npenapatbl [56]. OgHako B HEKOTO-
pbIX XO38MNCTBAaxX 40 CUX MOP MPaKTUKYIOT BBEAEHUE
BHYTPMMATO4YHbIX aHTMOMOTUKOB, KOTOPble, HA0bO-
poT, MoryT 650kMpoBaTb oTAeneHve nocnega [57].
MomMMMO 3TOro, WUCTOPMYECKM MPaKTUKYETCS pyd-
HOe yhaneHne nocnega, ogHako apOEKTUBHOCTb U
NMONE3HOCTb TakOM MNpouenypbl HAY4YHO He JoKasa-
Hbl [58]. Py4yHoe oToeneHvne MoxeT npmBecTu K 60-
nee TsxenbiM MHOEKLMSAM MaTKU, NMOSTOMY B HEKOTO-
pbIX NCTOYHMKAX OHO OMMCLIBAETCS Kak BpeaHoe s
XXMBOTHbIX [59, 60].

OCHOBHbIMM MyHKTamMu NpodUNakTUKN  3agep-
XXaHWa nocnega CYNTaeTcs MOSIHOLEHHOE U GU3nNo-
JIOTMYHOE KOPMJIEHME XWBOTHbIX B TEYEHWEe TpaH-
3UTHOro nepuoga [61], a Takke npodunakTmka
rmnokanbumeMnn n Hegoctatka Butamuna E n cene-
Ha [62, 63].

bone3Hn matkv (MeTput, SHAOMETPUT) — Ha MO-
NOoYHbIX depmax oT 5-25% [64] o 40% [65] LONHbIX
KopoB mexay 3-M n 14-m gHaMu nocne oTena Moryt
CTpagaTb OT METpuUTa — BOCMANEHUS CTEHKU MaT-
K1, XapakTepu3YyIOLLErocs 3/10BOHHbIMU BblOENEHU-
MW N3 BYJIbBbI, KOTOPOE COMNPOBOXAAETCS MOBbILLE-
HMeM TemMnepaTypbl Tena (ocTpoe TedeHune) [64, 66].
NHTepeceH ¢akT: y KOPOB C METPUTOM, Y KOTOPbIX HE
pasBMBaeTCa NMxopaaka, n HabngaeTcsa aHanorny-
HOE CHMXEHWE HaJ0eB, PErMCTPMPYIOT Bosee BbICO-
KMe nokasaTtenu nanedeHuns [67] n ynyduleHue nno-
[OBUTOCTM MO CPABHEHUIO C KOPOBaMMN C METPUTOM,
Yy KOTOPbIX pa3BmBaeTcs nuxopaaka. o gaHHbIM
MHOIMX UccneaoBaTtenei, pa3suTmio 6ose3Hen maT-
KU, a Takxe 3a4ep>XKKe niaueHTbl CnocobCTBYEeT CHU-
XeHHas PyHKUMOHaNnbHas CNoCOOHOCTb HENTPOpU-
nos [68-70].

Bo Bcex nccnenoBaHuUsX y XXUBOTHBLIX Habnoganm
CHUXEHNE aKTMBHOCTU HEUTPODUIOB 3a 2 Heaenm
[o otena, 6onee HNU3KOE KONMYECTBO LMPKYIMPYIO-
LNX HENTPOPUIOB BO BPeMS oTeNla MO0 CHUXEHME
OYHKUMN HENTPODUAOB (aKTUBHOCTb MUEONepoK-
CuAa3bl) HENOCPEACTBEHHO NMOCNE 0TENA, Y KOTOPbIX
BNOCNEACTBMM OblI0 AUArHOCTUPOBAHO Kakoe-/n-
60 3abosieBaHME MaTKN, a NOC/e NiIe4eHNs oTMevanm
ycuneHve 6enkoBoro obmMeHa, noBbilLEHME YPOBHS
rIOKO3bl, YCKOPEHNE VHBOMIOUMW C HOpManm3aum-
el cooTHoweHusa Ca:P, KNCNOTHO-LLENOYHOE PABHO-
Becue, 4To obecrneymsno BOCCTaHOBNEHNE DYHKLMNO-
HaNbHOWM aKTUBHOCTM NONOBOro annapata [71].

BakTepuanbHoe 3arpsi3HeHMe MoJsIoCTU MaTku
nocne oTtena ABASETCS OCHOBHOM MNPUYUHON pas-
BUTUA mMeTputa [72]. 3HaHMe pasHoobpasus Mu-
KPOOMOTbI MaTkM MOXET [aTb [OOMNOSIHUTENbHOE
npeacTaBieHne O BMAax, CBA3AHHbIX C pPenpoayk-
TUBHBIMW PACCTPONCTBaAMU, U MMEET pellarLee
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3HaveHune ana 9dPeKTNBHbIX TepaneBTN4ECKMNX BMe-
wartenbcTB [73]. ImeloTCca naHHble [74], nokasbiBa-
oLWmMe MUKPOOHBIN Nen3ax npu OCTPOM FHOMHO-Ka-
TapasbHOM 3HAOMETpUTe B Xxo3anctBax PP, roe
noKasaHo, 4TO AHOOMETPUTLI BbI3bIBAOT accoumuaumm
YCNIOBHO-MATOreHHbIX MMKPOOPraHN3MOB.

OHOOMETPUT — BOCNasIieHNne 3HOOMeTpuUs, Cn-
31CTOM 060n04KM MaTkn [68], KOTOpOe xapakTepu-
3yeTCH FHOMHbIMU BblAENIEHNSIMN U3 BYJbBbl 4epes
21 peHb nocne otena unu rno3xe, oObIMHO 6e3 MoBbI-
LEeHNs TeMnepaTypbl Tefla 1 UMEIOLLLEE XPOHNYECKOEe
TedyeHune [75]. KnuHuyeckmn 3aHOOMETPUT xapakTe-
pusyeTcsl HanninemM 6enbix Unu 6eno-XenTbix Cnn-
3UCTO-THOMHbBIX BblAENIEHUI 13 BRaranuwa y Koposbl
B MOCNEePOA0BOM NEPUOAE, a CYOKIIMHNYECKUIA SHA0-
METPUT — BOCMaJIEHNEM SHOOMETPUS, HO 6€3 BUAN-
MbIX FTHOMHbIX BblAeNeHnin [76].

dakTopbl pycka pa3BuTms 6oNesHeNn MaTKu:

+ KOpMJieHne (1M30bIToK Benka, HegoCTaTok BUTa-
MWHOB 1 Ap.);

+ Ce30H oTena (BnaxHas noroga MoxeTt narybHo
CKa3blBaTbCs HA COCTOSAHUM MMMYHHOW CUCTEMbI KO-
poB [77], a Takke HENb3K UCKITIOYaTb BAVUSHME TENNO-
BOro ctpecca [78]);

+ BO3PacCT KOPOBbLI (Y B3POCJIbIX KOPOB CHMXEHa
3NaCTUYHOCTb MaTKM, VMHBOJIIOLMS MaTKM MPOUCXO-
VT MeaneHHee [12, 79], 4TO MOXET CNYyXuTb Npen-
pacnonaralowmmMm GakTopoM K pasBuUTUIO NMOCepo-
OOBOro MeTpuTa);

* aHOMaslbHbIN OTEN (ANCTOUMS, MEPTBOPOXOEH-
HOCTb) (MNP TSXKENOM OTEeJ1e HaCTO BO3HMKAIOT TpaB-
Mbl 9HAOMETPUS, a akylepckas MOMOLLb MOXET
cnocobcTBOBaTh NMPOHUKHOBEHWUIO BAKTEPUIA B MaT-
Ky [66, 80]. 9TO 0CcOOEHHO KacaeTcs NepBOTENOK,
Tak Kak y Hux 6onee BbICOKMIA MPOLEHT Pas3BUTUS
auctounn npu otene [48]);

* 3aepXXaHune NnayeHTbl (Kak ynoMMHaNoCh paHee,
OCTaTOYHas 4acCTb MAALEHTbI CAY>XUT 61aronpuaTHOM
cpenoi ansa pa3suTtusa 6aktepuin B matke [48, 501);

+ MeTabosINYeckunii CTPeCC (OTpuLaTENbHbI SHEp-
reTnyeckuii 6anaHc nocse oTena MoXeT NPMBOANTL K
pasBUTUIO MOCEPOAOBLIX 3aboneBaHuii [81, 82]).

OOHUM K13 BbISIBIEHHbIX METOAOB pPaHHen aua-
FHOCTUKN MeTpuTa SBNsieTcsa onpeneneHme Konude-
CTBa LIMPKYIMPYIOLLMX KOHLEHTPaUNi rantornobuHa
(Hp) [883, 84]. E.J. Williams u coasrt. [85] nokasanu,
yTO BGakTepmanbHOE 3arpsi3HEHNE NPOCBETA MATKM Y
KPYMHOro poraTtoro ckoTa 6b110 CBSI3aHO C yBenn4e-
HMUEM KOoHUeHTpaumn Hp. MantornobuH cea3biBaeTcs
C reMornobmHom u, Takum o6pa3om, nogaBnsieT bak-
TepuanbHyto nponndepauuto, CHUXass OCTYMHOCTb
xenesa. XoTs CyLeCTBYET MHOXECTBO pPasnNyHbIX
06enkoB ocTpon ¢asbl, n3amepeHne Hp npeacrasns-
€T 0COoObI MHTEPEC ANt 0OHAPYXXeHUs BOCNaneHns
Y KPYMHOro poratoro ckorta nu3-3a ero GakTtnieckoro
OTCYTCTBUS! B CbIBOPOTKE 300POBbIX XMBOTHLIX [86].
OpHako B COBPEMEHHBLIX MCCeoBaHUAX Mnokasa-
HO, YTO YYBCTBUTENIbHOCTb OIS BbISIBAEHUS OCTPO-
ro NOCNepoaoBOro MeTpuTa nyTem uamMepenus Hp
Yy NepBOpOAALLMX N B3POC/bIX KOPOB Ha 5-i AeHb

VETERINARY MEDICINE I

nocne otena coctaBuna Bcero 64% un 72% cooT-
BeTCTBEeHHO [87]. MNockonbKy rantorfobuH sBnseT-
CS MHANKATOPOM Hecneunduyeckoro BpPOXAEHHO-
ro UMMYHHOIO OTBETA, aKTUBMPYEMOIO Pa3SINYHbIMU
BOCMAINTENbHBLIMM MOPAXEHUAMN, ONONHUTENbHbIE
NnepemMeHHble MOTyT BANATbL Ha KOHUEHTpaumio Hp n
CHMXaTb ero 4yBcTBUTENbHOCTbL [86, 88]. Takoe OT-
cyTCTBME CNEUM@PUYHOCTM MOXHO paccmaTpuBaTtb
Kak npefocTepexeHne nNpoTuUB UCMOSb30BaHNS KOH-
ueHTpaumi Hp B nnasme Ansa BbiBAEHUSA OOJSIbHbIX
kopos [89].

O6bwasn uenb NpoduNakTUkKU 3TUx 3aboneBaHuin
3aKk/04HaeTCs B N0AAEPXKE U COXPAHEHNN BPOXOEH-
HOM WMMYHHOW &YHKUMKW. CuyMTaeTcsl, 4YTO MNOBbI-
LWEeHNe MMMYHUTETA CHMXAET PUCK TOro, 4TO BOC-
naneHne un 6GakTepuanbHOe 3arpsi3HeEHME Moche
oTena npmBenyT K METPUTY uam sHgomeTputy [90].
MimeloTca gaHHble, nokasbiBatowme apheKTMBHOCTb
MCNONb30BaHMA 3HPOMNOKCaLUMHa C CyCrneH3men ac-
naparmHoBOW KNCNOTbI HA YpoBHe 87,5%, Npoaoikm-
TENbHOCTb BPEMEHM OT OTena [0 NepBOW OXOTbl Ha
4 OHS MeHbLUe, NPOLEHT OMI0AOTBOPEHNS XNBOTHbIX
B MEPBYIO OXOTY Ha 27,5% Bbiwe [91].

MpoBoauTCS TECTUPOBAHNE NMPENApPaToB, KOTOPLIE
HE ABAAIOTCA aHTUOMOTUKAMU, C LENbID CHUXEHUS
BO3HMKAOLLMX MOCNEPOAOBLIX NHPEKUNIA MaTkum [92].
Ewe oaHom nx mep npodumnakTnkm Bcex Nnocnepono-
BbIx 3a6051eBaHMIN ABNASETCA NPoduNaKkTnka BO3HMKa-
IOLLLEr0 OTPULATENBHOIO 3HEPreTMYeCcKoro banaHca,
TO €CTb PaLUMOH HOBOTEJIbHbIX KOPOB OO/MKEH OblTb
cbanaHcMpoBaH TakMMm 00pa3omM, 4TOOblI NOKPbIBATh
MeTabonnyeckme 3aTpaTbl HA NOAAEPXKAHNE XUSHU U
npoayktnBHocTu [93]. NMomMnmMo aToro, Kak yrnomMmmHa-
JIOCb paHee, METPUT Yallle BCEro pa3BnBaeTcs nocne
3ajepxaHns nocnega, 0COOEHHO NOCHE ero Py4HOro
yOaneHusi, HECMOTPS Ha UCMOJIb30BaHWE BHYTpUMa-
TOYHbIX aHTUOMOTMKOB [94]. CnepoBaTenibHO, B 3TOM
cnyyae mepa npodunakTUkm — 3TO CHUXEHUE BOS3-
HUKAIOLLMX CyHaeB 3a4epXaHus niaueHThl, a Takxke
KOPPEKTHOE Nle4eHMEe 3aperncTpupoBaHHbIX 3agep-
XaHuin 6e3 pyyHoro otaeneHus. Kpome Toro, rurme-
Ha NOACTWJIKM BO BPEMS OTENa MOXET BAUATbL HA Ya-
CTOTY BO3HMKHOBEHUSA MHDEKUMIN MaTkn [95], To ecTb
nesnHopekums 0bopyaoBaHUA U NOCTOSIHHAs CMeHa
NOACTUIIKN MeXay oTeflaMn MOryT CBECTU 3Tu 3a60-
neBaHuns K MMHUMyMy [96]. OgHako psg nccneposa-
Tenen He NoOATBEPANIN BIUSIHWE TUIMEHbl Ha Oyay-
wme nHpekumn matkm [97].

Keto3 — wmeTabonuyeckoe 3abosieBaHne Mo-
JIOYHBIX KOPOB, XapakTepuayiloLeecsa BbICOKMM CO-
JepXaHnemM KeTOHOBbIX Tes, TO €CTb B-rmapoKcu-
OyTuparta, aueToaleTaTa 1 aueToHa B KPOBU, MoYe
M MOJIOKE, KOTOPOE BO3HMKAET B Hayane nakra-
umm [98]. KeToHOBLIE TENA — 3TO rpynna opraHnye-
CKMX XUMNYECKUX BELLECTB, KOTOPbIE ABASIOTCS NPO-
MEXYTOUYHbIMU MeTabonuTamm xupa. OHU SBNSIOTCS
anbTepHaTUBHLIM MPOAYKTOM OKUCEHUs cBoboa-
HbIX XXMPHbIX KACMOT B NeYeHn, a npouecc ux obpa-
30BaHMS Ha3blBaeTcs keTtoreHe3oM. OHM BO3HMKA-
I0T, KOr4a OpraHn3m MnoJsly4aeT 3HEPrM0 U3 MOJEKYN
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X1pa, BMECTO TOro 4YTobObl U3BNEKaTb €e U3 KO-
3bl. HEKOTOpPbIE N3 MONEKYN NOCEOHEN 3aTEM MOTYT
ObITb NPe0bpa30oBaHbl B KETOHOBbIE Tena [99].

OCHOBHOI BEPCUEN BOSHUKHOBEHUS KETO3A ABJISI-
eTcs neduunT aHeprum (B OCHOBHOM MI0KO3bl) Cpasy
nocne otena [98, 100, 101]. Hu3kme KOHUEHTPaLUU
MIOKO3bl B KPOBM CBA3aHbI C FTMMNOUMHCYIMHEMUEN, KO-
Topasi BNOCNeaCcTBMN 3anyckaeT MOOUIN3aLMIO XNP-
HbIX KUCNOT U3 XNPOBOW TKaHW, TEM CaMbIM YBENTNYU-
Basi 06pa3oBaHmMe KETOHOBbIX Tesl. B neyeHu XnpHole
KUCNOTbl MO0 OKUCNAIOTCA OO0 YINEKUCNOro rasa u
KETOHOBbLIX Tes, NMb0o NMOBTOPHO 3TeEPUPULMPYIOTCSH
B TPUrMULEPUabl ANS XPaHEHUS N BKIIIOYEHUS B NU-
NOMpPOTENHbI HU3KOW NJIOTHOCTU. N30ObITOYHOE HaKo-
nieHve TPUrNnuepuaoB NPUBOAUT K XUPOBOW AMC-
Tpodun nevenun [102, 103].

OTpuuaTtenbHble NOCAEACTBUA KeT03a MOryT
BKJ1IOYATb CHUXXEHWE HAO0EB, yXyALUEHNE PENPOaYK-
TUBHOWN dYHKUMN (Hanpumep, Becnnoaune), BbICOKUIA
PUCK OPYrUx MOCNeOoTesNbHbIX 3a00sieBaHUA, BKIIO-
yasg CMELLEHME CblYyra, XpOMOTY, MacTUT, METPUT "
3agepXxaHune nocnena, a Takke 605ee BbICOKNN ypo-
BeHb BbIOpakoBku B nepBble 60 aHen [104].

30/10TbIM CTaHAAPTOM A1 TECTMPOBAHNSA KETO3a Y
MOJI04YHbIX KOPOB ABNSIETCH U3MEPEHNE YPOBHS B-ru-
npokcmbyTtmparta B kpoeu [105, 106]. CyuwiecTBytoT
[BE OCHOBHbIE Kraccudukaumm KeTo3a — B 3aBUCU-
MOCTU OT KOHLEHTPauunM KETOHOBLIX TEN B KPOBU U
KJIMHNYECKUX MPU3HAKOB M B 3aBMCUMOCTU OT 3TMO-
JIOTUN U MPOOOSIKNTENIbHOCTU.

Mo nepeoi knaccudukaunm [107] keTo3 genaT
Ha KJIMHUYECKNI 1 cybknnuHmndeckumin. CyoknmHunye-
CKUI CBA3bIBAIOT C KOHLLEHTpaUnen B-rugpokcmnbyTu-
pata > 1,2 mmonb/n [97, 108]. MNMpu 3TOM cocTOSNA-
HUN He HabnpaeTcsa xapakTepHbIX KINHUYECKUX
NPU3HAKOB N Yy XMBOTHbIX COXPAHAETCS anneTuT.
KnunHunyecknii KET03 OTHOCUTCS K Clly4asiM runep-
KETOHEMUM, COMNPOBOXAAKWMMCH MNPOSBAEHNEM
KJIMHUYECKNX NMPU3HAKOB U FTMMOrNMKEMUN, Xapak-
Tepun3yeTcs KOHLUeHTpaumen B-rnapokcudbytmnpara
B kpoBu > 3,0 mmonb/n [109].

Mo BTOpON Knaccudmnkaumn pasgenaeTcs Ha ke-
7103 | 1 Il TMNA. NepBun4yHbIN KeTo3 (I TMNa) asnaeTcs
Knaccuyeckon ¢Gopmon, KoTopas BO3HUKAET MEeX-
oy 3 n 6 Hegenamu Nocne oTena, Koraa Makcumasb-
HOE KOJINY4ECTBO AHEPIUM TPATUTCHA HA NPON3BOACTBO
monoka [110]. OH cooTBeTCTBYET caxapHoMy anabe-
Ty | Tma y mopaen. Koposbl € keTo30M | Tna ncnbiTbl-
BaAlOT rMMNOVHCYIMHEMUIO BO BPEMSA AMArHOCTUKN TN-
NEPKETOHEMUM U XPOHNYECKON MMMOMNKEMUN N3-3a
HEXBATKN NPEeALIEeCTBEHHMKOB MOKO3bl A9 NPpou3-
BoacTBa monoka [98, 110]. Ketos Il Tvna yalie Bce-
ro OuarHoCTupyeTcs 4Yepes HEeCcKONbKO AHelr nocne
otena. OBbIYHO 3TO CBA3AHO CO CabbiM NOKPLITUEM
NnoTpebHOCTN B 3HEPIMM M3-3a HEQOCTATOYHOIO KO-
nnyecTtBa cyxoro Bewlectsa. OTcyTCcTBME annetuta
B 9TOT Mepuof, Bbi3BAHO NepekapMaMBaHNEM (CUH-
ApPOM XunpHoii kopossl). Ketos | v Il Tunoe, ocobeHHo
B CyOKIMHMYeckon dopme, aBnseTcsa Hambonee pac-
NPOCTPaAHEHHbLIM B HACTOSILLLEE BPEMS HapyLUEeHUEM
obmeHa BeLLeCTB Y MOJIoYHbIX kKopoB [111].

3Has, 4To KeTo3 B GONbLUMHCTBE C/ly4aeB BO3HU-
KaeT M3-3a 9HepreTnyeckoro gucbanaHca, KpanHe
BaXXHO MHBECTUPOBATb B NPOPUNIAKTUNKY, OTCEXMBaAs
Hanbonee pasymMHble U cnabble MOMEHTbI MPOAYK-
TUBHOW XMN3HW KOpoBbl [112]. DkoHOMMYeckne cTpa-
Terum NnpodOuUNakTUKM UAN CMSArYEHUs NOCNeaCTBUNA
LOMKHbI MPUHMMATBLCS B COOTBETCTBUM C YCITOBUSIMUA,
XapakTepHbIMU ANS CTafa U CTPaHbl.

B 6onbliomM 063opHOM mnccnepgosaHum J.M. Cain-
zos u coaBT. [113] nokasatenu 3aTpaT Ha KeTo3,
npeacTaBiNeHHbIE B Pa3fIMYHbIX 3KOHOMUYECKUX UC-
CrnefoBaHusax, BCerga cneayer TwatenbHO paccma-
TpUBaTh N MHTEPNPETMPOBATL B CBETE WCXOAHbIX
OAHHbIX ANS OUEHKM 1 peanuin ctaga. OgHako Hesa-
BMCUMO OT OLLEHOK BO BCEX UCCiefoBaHUSIX CO06-
LLAETCH, YTO KETO3 0Ka3blBAET CYLLECTBEHHOE Hera-
TUBHOE 9KOHOMUYECKOE BO3AENCTBUE HA MOJIOHHYIO
oTpachnb.

KopoBbl ¢ keTo30M | TMna 06bIYHO XOPOLLIO pearu-
pYIOT Ha pasfnnyHble MeToapbl neveHmns. Knioy K npe-
[OTBpaLeHunto keto3a | Tuna — MakCUMU3npoBaTb
notpebsieHne aHeprmm B Havane nakrauum. B He-
KOTOpPbIX CTagax 3TO MOXeT OblTb Tak Xe MpocCTo,
KaK ckapmanBaHme OONbLUEro KOMNYEeCTBa KOHLEH-
TPUPOBAHHbLIX KOPMOB B Hadvane naktaumm [110].
MMiokosa (M coeguHeHUs, KOTopble MOryT OblTb
npeobpas3oBaHbl B MMIOKO3Y) CNOCOOHa CHU3UTb YPO-
BEHb KETOHOB B KPOBW NOCJ1I€ BHYTPUBEHHOIO BBEAE-
HUA. MponuneHrnuKoab JalT B BUAE NEPOPaASIbHOrO
BINBAHUNS AN CHUXEHUS YPOBHS HESTEPMOULMPO-
BaHHbIX XXMPHbIX KNCIOT B KPOBW N TSXECTU XNPOBON
OMCcTpodUM NeYEHN NPU OTENE NN YPOBHA KETOHOB B
KpoBu nocne otena [114, 115].

B onpegeneHHbix cutyaumsx KOPTUKOCTepouapbl,
Takme Kak geKkcameTa3oH, MOXHO UCMOJb30BaTb A1
CTUMYNALMN MeTaboNN4eCckon akTUBHOCTU U MOBbI-
LeHNs anneTuTa, XOoTa 9TOT NOAXO4 MEHEE pacnpo-
cTpaHeH. OgHako npodunakTnyeckne cTtpaTerum ya-
cT1o 6onee apPeKTUBHbI, YEM JiedeHne, GOoKYCUPYACh
Ha ynpaBfieHUN paunMoHaMn, MOHUTOPUHIE COCTOS-
HUA Tena, MMHUMKU3auumn cTpecca n paHHEM BbisSIBNE-
HUn [116].

BbiBogbi/Conclusions

O6wue cnocobbl KOPPEKUUM A4S BCEX MOCNepo-
[0BbIX 3200/1€BaHUIN KOPOB

Mocne n3yyeHuns 60osbLLIOro KOSIMYECTBa cTaTel 00-
WMMK cTpaTernaMm nNpodunakTnkn sBcex 6onesHen
nocnepoaoBoOro NeEpPMoaa y MOJIOYHOMO CKOTa CTanu:

1.KOHTpOSb paunoOHOB B TPAH3UTHBIN nepuog, (ka-
TMOHHO-aHMOHHLIN GanaHc o oTena, A0CTaTO4YHOe
KOJINYECTBO 3HEPrum — nocne otena) [52].

2.Moapep>xka HopManbHOro YPOBHS Kanbuma [52].

3.KoHTponb ynutaHHocTn (ctaHgapt BCS mexay
3,01 3,25) [15].

4.CHuxeHune nobbix cTpecc GpakTopOoB: NEPEroHbI,
paboTa BeTBpayeli [117], BAMsAHME TENIOBOIO CTPEC-
ca[118].

LJononHuTeNnbHO Havanu nosiBnsiTbcst 6onee co-
BPEMEHHbIE MEeTOoAbI HABNOEHNS U KOHTPOJIS 3a CO-
CTOSIHMEM XMBOTHbIX, @ UMEHHO OblNn pa3paboTaHbl
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aBTOMATU3MPOBAHHbIE OATYMKKU, OOHApPYXMBalOLLME
npo6nemMbl CO 300POBLEM Y [OWHBIX KOPOB, B TOM
yucne 3NeKTPONpPOBOAHOCTL U Temrnepatypa MOoso-
Ka, akTMBHOCTb U pH-meTpbl pybua [119]. B HekoTo-
PbIX UCCNEA0BAHNSAX COOOLLAIOT O BEICOKOW YyBCTBU-
TENbHOCTU U CNeumMdUYHOCTN OTAENbHbIX AATYNKOB.

Bce aBTOpLI HECYT OTBETCTBEHHOCTL 32 PaboTy ¥ NPeACTaB/EHHbIE
[aHHble. Bce aBTOpLI BHECIM PaBHbI BKNag, B paboTy.

ABTOpbI B PaBHOW CTENEHW NPUHUMANW y4acTWe B HAaNMCaHUW
PYKOMMCK 1 HECYT PaBHYIO OTBETCTBEHHOCTb 3a NJiaruar.

ABTOpbI 06bSBUIN 06 OTCYTCTBUM KOHGDANKTA UHTEPECOB.

BUBJINOIrPA®UYECKWUIA CNTUCOK

1. Abunos A.W. (pen.). HekoTopble acnekTbl BOCNPOV3BOACTBA
KpynHoro poratoro ckota. Cl6.: MpocnekT Hayku. 2019; 302.
ISBN 978-5-906109-91-0

https://elibrary.ru/mosbhn

2. Caixeta L.S., Omontese B.O. Monitoring and Improving the
Metabolic Health of Dairy Cows during the Transition Period. Animals.
2021; 11(2): 352.

https://doi.org/10.3390/ani11020352

3. Ctpeko3oB H.WN. CuekuH H.W. NMpoaykT1BHOE JONrONEeTME KOPOB
NPV rOMLUTUHW3ALMN YEPHO-NECTPOro CKOTa. [eHeTrka 1 pa3seaeHne
XnBOTHbIX. 2014; (2): 11-16.

https://elibrary.ru/umyhlp

4. ®ponosa E.M., Abunos A.W., LWamwuguH A.C. MNMpodunaktuka
rMHEKONornyeckrx 3abonesaHunii KOPOB C UCTOJSIb30BAHMEM HOBOIO
npoTokona v pacyet ahdEKTMBHOCTM €0 NPUMEHEHUS. [eHeTrKa n
pa3BeneHne XmBoTHbix. 2022; (1): 54-61.
https://doi.org/10.31043/2410-2733-2022-1-54-61

5. LeBlanc S. Monitoring Metabolic Health of Dairy Cattle in the
Transition Period. Journal of Reproduction and Development. 2010;
56(S): $29-S35.

https://doi.org/10.1262/jrd.1056S29

6. Sordillo L.M. Nutritional strategies to optimize dairy cattle immunity.
Journal of Dairy Science. 2016; 99(6): 4967-4982.
https://doi.org/10.3168/jds.2015-10354

7. Ribeiro E.S., Carvalho M.R. Impact and mechanisms

of inflammatory diseases on embryonic development and fertility
in cattle. Animal Reproduction. 2018; 14(3): 589-600. http://doi.
org/10.21451/1984-3143-AR1002

8. Sheldon I.M., Cronin J., Goetze L., Donofrio G., Schuberth H.-J.
Defining Postpartum Uterine Disease and the Mechanisms of Infection
and Immunity in the Female Reproductive Tract in Cattle. Biology

of Reproduction. 2009; 81(6): 1025-1032.
https://doi.org/10.1095/biolreprod.109.077370

9. Gréhn Y.T., Rajala-Schultz P.J., Allore H.G., DeLorenzo M.A.,
Hertl J.A., Galligan D.T. Optimizing replacement of dairy cows:
modeling the effects of diseases. Preventive Veterinary Medicine.
2003; 61(1): 27-43.
https://doi.org/10.1016/S0167-5877(03)00158-2

10. Mormede P. et al. Exploration of the hypothalamic-pituitary-
adrenal function as a tool to evaluate animal welfare. Physiology &
Behavior. 2007; 92(3): 317-339.
https://doi.org/10.1016/j.physbeh.2006.12.003

11. Civelek T, Celik H.A., Avci G., Cingi C.C. Effects of dystocia on
plasma cortisol and cholesterol levels in Holstein heifers and their
newborn calves. Bulletin of the Veterinary Institute in Pufawy. 2008;
52(4): 649-654.

12. Kovacs L., Kézér F.L., Szenci O. Effect of calving process on
the outcomes of delivery and postpartum health of dairy cows with
unassisted and assisted calvings. Journal of Dairy Science. 2016;
99(9): 7568-7573.

https://doi.org/10.3168/jds.2016-11325

13. Hoedemaker M., Prange D., Gundelach Y. Body Condition Change
Ante- and Postpartum, Health and Reproductive Performance

in German Holstein Cows. Reproduction in Domestic Animals. 2009;
44(2): 167-173.

https://doi.org/10.1111/j.1439-0531.2007.00992.x

14. Chebel R.C., Mendonga L.G.D., Baruselli P.S. Association between
body condition score change during the dry period and postpartum
health and performance. Journal of Dairy Science. 2018; 101(5):
4595-4614.

https://doi.org/10.3168/jds.2017-13732

15. Roche J.R., Friggens N.C., Kay J.K., Fisher M.W., Stafford K.J.,
Berry D.P. Invited review: Body condition score and its association with
dairy cow productivity, health, and welfare. Journal of Dairy Science.
2009; 92(12): 5769-5801.

https://doi.org/10.3168/jds.2009-2431

399 (10) ® 2025 | Agrarian science | ArpapHas Hayka

VETERINARY MEDICINE I

Mpo6nembl C M3MEHYMBOCTLIO MeEXAYy KOPOBaMu U
depmamu 1 BLIGOPOM 30710TOrO CTaHAapTa, onpeae-
NSIOLLEro COCTOSIHUE 3[,0POBbsl, COXPAHSIOTCS, B TO
BPEMsI Kak HeonpeaeneHHble COOTHOLLEHWs 3aTpar U1
MoJib3bl CEHCOPHOW TEXHONOMMW CTaBAT Mo, COMHe-
HME 3KOHOMMYECKYIO BbIFrO4Y OT BHEAPEHMS.

All authors bear responsibility for the work and presented data.

All authors made an equal contribution to the work.

The authors were equally involved in writing the manuscript and bear
the equal responsibility for plagiarism.

The authors declare no conflict of interest.

REFERENCES

1. Abilov A.l. (ed.). Some aspects of cattle reproduction.
St. Petersburg: Prospekt nauki. 2019; 302 (in Russian).
ISBN 978-5-906109-91-0

https://elibrary.ru/mosbhn

2. Caixeta L.S., Omontese B.O. Monitoring and Improving the
Metabolic Health of Dairy Cows during the Transition Period. Animals.
2021; 11(2): 352.

https://doi.org/10.3390/ani11020352

3. Strekozov N.1., Sivkin N.I. Productive longevity of cows with
Holsteinization of Black-and-White cattle. Genetics and breeding
of animals. 2014; (2): 11-16 (in Russian).
https://elibrary.ru/umyhlip

4. Frolova E.M., Abilov A.l., Shamshidin A.S. Prevention

of gynecological diseases of cows using a new protocol and
calculation of the effectiveness of its application. Genetics and
breeding of animals. 2022; (1): 54-61 (in Russian).
https://doi.org/10.31043/2410-2733-2022-1-54-61

5. LeBlanc S. Monitoring Metabolic Health of Dairy Cattle in the
Transition Period. Journal of Reproduction and Development. 2010;
56(S): $29-S35.

https://doi.org/10.1262/jrd.1056S29

6. Sordillo L.M. Nutritional strategies to optimize dairy cattle immunity.
Journal of Dairy Science. 2016; 99(6): 4967-4982.
https://doi.org/10.3168/jds.2015-10354

7. Ribeiro E.S., Carvalho M.R. Impact and mechanisms

of inflammatory diseases on embryonic development and fertility
in cattle. Animal Reproduction. 2018; 14(3): 589-600. http://doi.
org/10.21451/1984-3143-AR1002

8. Sheldon I.M., Cronin J., Goetze L., Donofrio G., Schuberth H.-J.
Defining Postpartum Uterine Disease and the Mechanisms of Infection
and Immunity in the Female Reproductive Tract in Cattle. Biology

of Reproduction. 2009; 81(6): 1025-1032.
https://doi.org/10.1095/biolreprod.109.077370

9. Gréhn Y.T., Rajala-Schultz P.J., Allore H.G., DeLorenzo M.A.,
Hertl J.A., Galligan D.T. Optimizing replacement of dairy cows:
modeling the effects of diseases. Preventive Veterinary Medicine.
2003; 61(1): 27-43.
https://doi.org/10.1016/S0167-5877(03)00158-2

10. Mormede P. et al. Exploration of the hypothalamic-pituitary-
adrenal function as a tool to evaluate animal welfare. Physiology &
Behavior. 2007; 92(3): 317-339.
https://doi.org/10.1016/j.physbeh.2006.12.003

11. Civelek T, Celik H.A., Avci G., Cingi C.C. Effects of dystocia on
plasma cortisol and cholesterol levels in Holstein heifers and their
newborn calves. Bulletin of the Veterinary Institute in Pufawy. 2008;
52(4): 649-654.

12. Kovacs L., Kézér F.L., Szenci O. Effect of calving process on
the outcomes of delivery and postpartum health of dairy cows with
unassisted and assisted calvings. Journal of Dairy Science. 2016;
99(9): 7568-7573.

https://doi.org/10.3168/jds.2016-11325

13. Hoedemaker M., Prange D., Gundelach Y. Body Condition Change
Ante- and Postpartum, Health and Reproductive Performance

in German Holstein Cows. Reproduction in Domestic Animals. 2009;
44(2): 167-173.

https://doi.org/10.1111/j.1439-0531.2007.00992.x

14. Chebel R.C., Mendonga L.G.D., Baruselli P.S. Association between
body condition score change during the dry period and postpartum
health and performance. Journal of Dairy Science. 2018; 101(5):
4595-4614.

https://doi.org/10.3168/jds.2017-13732

15. Roche J.R., Friggens N.C., Kay J.K., Fisher M.W., Stafford K.J.,
Berry D.P. Invited review: Body condition score and its association with
dairy cow productivity, health, and welfare. Journal of Dairy Science.
2009; 92(12): 5769-5801.

https://doi.org/10.3168/jds.2009-2431

ISSN 0869-8155 (print) | ISSN 2686-701X (online)




52

16. Pérez-Baez J. et al. Investigating the Use of Dry Matter Intake
and Energy Balance Prepartum as Predictors of Digestive Disorders
Postpartum. Frontiers in Veterinary Science. 2021; 8: 645252.
https://doi.org/10.3389/fvets.2021.645252

17. Janovick N.A., Boisclair Y.R., Drackley J.K. Prepartum dietary
energy intake affects metabolism and health during the periparturient
period in primiparous and multiparous Holstein cows. Journal of Dairy
Science. 2011; 94(3): 1385-1400.
https://doi.org/10.3168/jds.2010-3303

18. LeBlanc S.J., Lissemore K.D., Kelton D.F., Duffield T.F., Leslie K.E.
Major Advances in Disease Prevention in Dairy Cattle. Journal of Dairy
Science. 2006; 89(4): 1267-1279.
https://doi.org/10.3168/jds.S0022-0302(06)72195-6

19. Seifi H.A., Kia S. Subclinical Hypocalcemia in Dairy Cows:
Pathophysiology, Consequences and Monitoring. Iranian Journal
of Veterinary Science and Technology. 2017; 9(2): 1-15.
https://doi.org/10.22067 /veterinary.v9i2.69198

20. Bhanugopan M.S., Lievaart J. Survey on the occurrence of milk
fever in dairy cows and the current preventive strategies adopted by
farmers in New South Wales, Australia. Australian Veterinary Journal.
2014; 92(6): 200-205.

https://doi.org/10.1111/avj.12183

21. Houe H. et al. Milk fever and subclinical hypocalcaemia —

An evaluation of parameters on incidence risk, diagnosis, risk factors
and biological effects as input for a decision support system for
disease control. Acta Veterinaria Scandinavica. 2001; 42(1): 1-29.

22. Reinhardt T.A., Lippolis J.D., McCluskey B.J., Goff J.P.,, Horst R.L.
Prevalence of subclinical hypocalcemia in dairy herds. The Veterinary
Journal. 2011; 188(1): 122-124.
https://doi.org/10.1016/j.tvj.2010.03.025

23. CemeHoB B.I. u gp. MNMpodunakTrka cyoKIMHUYECKMX GOpM
KET03a M rMnoKanbLMeMUM MONOYHbIX KOPOB. ArpapHas Hayka. 2022;
(11): 29-35.
https://doi.org/10.32634/0869-8155-2022-364-11-29-35

24. Venjakob PL., Pieper L., Heuwieser W., Borchardt S. Association
of postpartum hypocalcemia with early-lactation milk yield,
reproductive performance, and culling in dairy cows. Journal of Dairy
Science. 2018; 101(10): 9396-9405.
https://doi.org/10.3168/jds.2017-14202

25. Han P, Trinidad B.J., Shi J. Hypocalcemia-Induced Seizure:
Demystifying the Calcium Paradox. ASN Neuro. 2015; 7(2):
1759091415578050.
https://doi.org/10.1177/1759091415578050

26. Martinez N. et al. Effect of induced subclinical hypocalcemia on
physiological responses and neutrophil function in dairy cows. Journal
of Dairy Science. 2014; 97(2): 874-887.
https://doi.org/10.3168/jds.2013-7408

27. Oetzel G.R. Monitoring and testing dairy herds for metabolic
disease. Veterinary Clinics of North America: Food Animal Practice.
2004; 20(3): 651-674.

https://doi.org/10.1016/j.cvfa.2004.06.006

28. Caixeta L.S., Ospina PA., Capel M.B., Nydam D.V. Association
between subclinical hypocalcemia in the first 3 days of lactation and
reproductive performance of dairy cows. Theriogenology. 2017; 94: 1-7.
https://doi.org/10.1016/j.theriogenology.2017.01.039

29. Rodriguez E.M., Aris A., Bach A. Associations between subclinical
hypocalcemia and postparturient diseases in dairy cows. Journal

of Dairy Science. 2017; 100(9): 7427-7434.
https://doi.org/10.3168/jds.2016-12210

30. Wilkens M.R., Nelson C.D., Hernandez L.L., McArt J.A.
Symposium review: Transition cow calcium homeostasis—Health
effects of hypocalcemia and strategies for prevention. Journal of Dairy
Science. 2020; 103(3): 2909-2927.
https://doi.org/10.3168/jds.2019-17268

31. Kerwin A.L. et al. Effects of feeding synthetic zeolite A during the
prepartum period on serum mineral concentration, oxidant status, and
performance of multiparous Holstein cows. Journal of Dairy Science.
2019; 102(6): 5191-5207.

https://doi.org/10.3168/jds.2019-16272

32. Lean|.J., DeGaris P.J., Celi P., McNeill D.M., Rodney R.M.,
Fraser D.R. Influencing the future: interactions of skeleton, energy,
protein and calcium during late gestation and early lactation. Animal
Production Science. 2014; 54(9): 1177-1189.
https://doi.org/10.1071/AN14479

33. Lean I.J., DeGaris P.J., McNeil D.M., Block E. Hypocalcemia
in Dairy Cows: Meta-analysis and Dietary Cation Anion Difference
Theory Revisited. Journal of Dairy Science. 2006; 89(2): 669-684.
https://doi.org/10.3168/jds.S0022-0302(06)72130-0

34. Santos J.E.P, Lean I.J., Golder H., Block E. Meta-analysis of the
effects of prepartum dietary cation-anion difference on performance
and health of dairy cows. Journal of Dairy Science. 2019; 102(3):
2134-2154.

https://doi.org/10.3168/jds.2018-14628

16. Pérez-Baez J. et al. Investigating the Use of Dry Matter Intake
and Energy Balance Prepartum as Predictors of Digestive Disorders
Postpartum. Frontiers in Veterinary Science. 2021; 8: 645252.
https://doi.org/10.3389/fvets.2021.645252

17. Janovick N.A., Boisclair Y.R., Drackley J.K. Prepartum dietary
energy intake affects metabolism and health during the periparturient
period in primiparous and multiparous Holstein cows. Journal of Dairy
Science. 2011; 94(3): 1385-1400.
https://doi.org/10.3168/jds.2010-3303

18. LeBlanc S.J., Lissemore K.D., Kelton D.F., Duffield T.F., Leslie K.E.
Major Advances in Disease Prevention in Dairy Cattle. Journal of Dairy
Science. 2006; 89(4): 1267-1279.
https://doi.org/10.3168/jds.S0022-0302(06)72195-6

19. Seifi H.A., Kia S. Subclinical Hypocalcemia in Dairy Cows:
Pathophysiology, Consequences and Monitoring. Iranian Journal
of Veterinary Science and Technology. 2017; 9(2): 1-15.
https://doi.org/10.22067 /veterinary.v9i2.69198

20. Bhanugopan M.S., Lievaart J. Survey on the occurrence of milk
fever in dairy cows and the current preventive strategies adopted by
farmers in New South Wales, Australia. Australian Veterinary Journal.
2014; 92(6): 200-205.

https://doi.org/10.1111/avj.12183

21. Houe H. et al. Milk fever and subclinical hypocalcaemia —

An evaluation of parameters on incidence risk, diagnosis, risk factors
and biological effects as input for a decision support system for
disease control. Acta Veterinaria Scandinavica. 2001; 42(1): 1-29.

22. Reinhardt T.A., Lippolis J.D., McCluskey B.J., Goff J.P,, Horst R.L.
Prevalence of subclinical hypocalcemia in dairy herds. The Veterinary
Journal. 2011; 188(1): 122-124.
https://doi.org/10.1016/j.tvjl.2010.03.025

23. Semenov V.G. et al. Prevention of subclinical forms of ketosis and
hypocalcemia in dairy cows. Agrarian science. 2022; (11): 29-35

(in Russian).
https://doi.org/10.32634/0869-8155-2022-364-11-29-35

24. Venjakob P.L., Pieper L., Heuwieser W., Borchardt S. Association
of postpartum hypocalcemia with early-lactation milk yield,
reproductive performance, and culling in dairy cows. Journal of Dairy
Science. 2018; 101(10): 9396-9405.
https://doi.org/10.3168/jds.2017-14202

25. Han P, Trinidad B.J., Shi J. Hypocalcemia-Induced Seizure:
Demystifying the Calcium Paradox. ASN Neuro. 2015; 7(2):
1759091415578050.
https://doi.org/10.1177/1759091415578050

26. Martinez N. et al. Effect of induced subclinical hypocalcemia on
physiological responses and neutrophil function in dairy cows. Journal
of Dairy Science. 2014; 97(2): 874-887.
https://doi.org/10.3168/jds.2013-7408

27. Oetzel G.R. Monitoring and testing dairy herds for metabolic
disease. Veterinary Clinics of North America: Food Animal Practice.
2004; 20(3): 651-674.

https://doi.org/10.1016/j.cvfa.2004.06.006

28. Caixeta L.S., Ospina PA., Capel M.B., Nydam D.V. Association
between subclinical hypocalcemia in the first 3 days of lactation and
reproductive performance of dairy cows. Theriogenology. 2017;94: 1-7.
https://doi.org/10.1016/j.theriogenology.2017.01.039

29. Rodriguez E.M., Aris A., Bach A. Associations between subclinical
hypocalcemia and postparturient diseases in dairy cows. Journal

of Dairy Science. 2017; 100(9): 7427-7434.
https://doi.org/10.3168/jds.2016-12210

30. Wilkens M.R., Nelson C.D., Hernandez L.L., McArt J.A.
Symposium review: Transition cow calcium homeostasis—Health
effects of hypocalcemia and strategies for prevention. Journal of Dairy
Science. 2020; 103(3): 2909-2927.
https://doi.org/10.3168/jds.2019-17268

31. Kerwin A.L. et al. Effects of feeding synthetic zeolite A during the
prepartum period on serum mineral concentration, oxidant status, and
performance of multiparous Holstein cows. Journal of Dairy Science.
2019; 102(6): 5191-5207.

https://doi.org/10.3168/jds.2019-16272

32. Lean|.J., DeGaris P.J., Celi P., McNeill D.M., Rodney R.M.,
Fraser D.R. Influencing the future: interactions of skeleton, energy,
protein and calcium during late gestation and early lactation. Animal
Production Science. 2014; 54(9): 1177-1189.
https://doi.org/10.1071/AN14479

33. Lean I.J., DeGaris P.J., McNeil D.M., Block E. Hypocalcemia
in Dairy Cows: Meta-analysis and Dietary Cation Anion Difference
Theory Revisited. Journal of Dairy Science. 2006; 89(2): 669-684.
https://doi.org/10.3168/jds.S0022-0302(06)72130-0

34. Santos J.E.P, Lean I.J., Golder H., Block E. Meta-analysis of the
effects of prepartum dietary cation-anion difference on performance
and health of dairy cows. Journal of Dairy Science. 2019; 102(3):
2134-2154.

https://doi.org/10.3168/jds.2018-14628

ISSN 0869-8155 (print) | ISSN 2686-701X (online) | ArpapHas Hayka | Agrarian science | 399 (10) ® 2025



35. Herm G., Muscher-Banse A.S., Breves G., Schroder B.,

Wilkens M.R. Renal mechanisms of calcium homeostasis in sheep and
goats. Journal of Animal Science. 2015; 93(4): 1608-1621.
https://doi.org/10.2527/jas.2014-8450

36. Zimpel R. et al. Effect of dietary cation-anion difference on acid-
base status and dry matter intake in dry pregnant cows. Journal

of Dairy Science. 2018; 101(9): 8461-8475.
https://doi.org/10.3168/jds.2018-14748

37. Disthabanchong S., Martin K.J., McConkey C.L., Gonzalez E.A.
Metabolic acidosis up-regulates PTH/PTHrP receptors in UMR 106-01
osteoblast-like cells. Kidney International. 2002; 62(4): 1171-1177.
https://doi.org/10.1111/j.1523-1755.2002.kid568.x

38. Goff J.P,, Liesegang A., Horst R.L. Diet-induced
pseudohypoparathyroidism: A hypocalcemia and milk fever risk factor.
Journal of Dairy Science. 2014; 97(3): 1520-1528.
https://doi.org/10.3168/jds.2013-7467

39. Vieira-Neto A. et al. Effect of duration of exposure to diets
differing in dietary cation-anion difference on Ca metabolism after
a parathyroid hormone challenge in dairy cows. Journal of Dairy
Science. 2021; 104(1): 1018-1038.
https://doi.org/10.3168/jds.2020-19127

40. Rodney R.M. et al. Effects of prepartum dietary cation-anion
difference and source of vitamin D in dairy cows: Vitamin D, mineral,
and bone metabolism. Journal of Dairy Science. 2018; 101(3):
2519-2543.

https://doi.org/10.3168/jds.2017-13737

41. Miltenburg C.L., Duffield T.F., Bienzle D., Scholtz E.L., LeBlanc S.J.
Randomized clinical trial of a calcium supplement for improvement

of health in dairy cows in early lactation. Journal of Dairy Science.
2016; 99(8): 6550-6562.

https://doi.org/10.3168/jds.2016-1096 1

42. Domino A.R., Korzec H.C., McArt J.A.A. Field trial of 2 calcium
supplements on early lactation health and production in multiparous
Holstein cows. Journal of Dairy Science. 2017; 100(12): 9681-9690.
https://doi.org/10.3168/jds.2017-12885

43. Blanc C.D., Van der List M., Aly S.S., Rossow H.A.,

Silva-del-Rio N. Blood calcium dynamics after prophylactic treatment
of subclinical hypocalcemia with oral or intravenous calcium. Journal
of Dairy Science. 2014; 97(11): 6901-6906.
https://doi.org/10.3168/jds.2014-7927

44. Wilms J., Wang G., Doelman J., Jacobs M., Martin-Tereso J.
Intravenous calcium infusion in a calving protocol disrupts calcium
homeostasis compared with an oral calcium supplement. Journal
of Dairy Science. 2019; 102(7): 6056-6064.
https://doi.org/10.3168/jds.2018-15754

45. Laven R.A., Peters A.R. Bovine retained placenta: aetiology,
pathogenesis and economic loss. Veterinary Record. 1996; 139(19):
465-471.

https://doi.org/10.1136/vr.139.19.465

46. AminY.A., Hussein H.A. Latest update on predictive indicators, risk
factors and ‘Omic’ technologies research of retained placenta in dairy
cattle — A review. Reproduction in Domestic Animals. 2022; 57(7):
687-700.

https://doi.org/10.1111/rda. 14115

47. Dervishi E., Zhang G., Hailemariam D., Dunn S.M., Ametaj B.N.
Occurrence of retained placenta is preceded by an inflammatory state
and alterations of energy metabolism in transition dairy cows. Journal
of Animal Science and Biotechnology. 2016; 7: 26.
https://doi.org/10.1186/s40104-016-0085-9

48. Ghavi Hossein-Zadeh N., Ardalan M. Cow-specific risk factors
for retained placenta, metritis and clinical mastitis in Holstein cows.
Veterinary Research Communications. 2011; 35(6): 345-354.
https://doi.org/10.1007/s11259-011-9479-5

49. Bicalho R.C., Galvio K.N., Cheong S.H., Gilbert R.O.,

Warnick L.D., Guard C.L. Effect of Stillbirths on Dam Survival and
Reproduction Performance in Holstein Dairy Cows. Journal of Dairy
Science. 2007; 90(6): 2797-2803.
https://doi.org/10.3168/jds.2006-504

50. Mahnani A., Sadeghi-Sefidmazgi A., Ansari-Mahyari S.,
Ghorbani G.-R. Assessing the consequences and economic impact
of retained placenta in Holstein dairy cattle. Theriogenology. 2021;
175: 61-68.
https://doi.org/10.1016/j.theriogenology.2021.08.036

51. bypkos I1.B., LLiep6akos I.H., Pe6e3os M.b. licnons3osaHve
npenapata «OBOCTUM-LT» NPU NPOdUIaKTUKE renaTo30B 1
3aflepxxaHuii nocnepa y Kopos nocne otena. ArpapHast Hayka. 2022;
(7-8): 44-48.
https://doi.org/10.32634/0869-8155-2022-361-7-8-44-48

52. Melendez P., Donovan G.A., Risco C.A., Goff J.P. Plasma mineral
and energy metabolite concentrations in dairy cows fed an anionic
prepartum diet that did or did not have retained fetal membranes after
parturition. American Journal of Veterinary Research. 2004; 65(8):
1071-1076.

https://doi.org/10.2460/ajvr.2004.65.1071

399 (10) ® 2025 | Agrarian science | ArpapHas Hayka

VETERINARY MEDICINE I

35. Herm G., Muscher-Banse A.S., Breves G., Schroder B.,
Wilkens M.R. Renal mechanisms of calcium homeostasis in sheep
and goats. Journal of Animal Science. 2015; 93(4): 1608-1621.
https://doi.org/10.2527/jas.2014-8450

36. Zimpel R. et al. Effect of dietary cation-anion difference on acid-
base status and dry matter intake in dry pregnant cows. Journal

of Dairy Science. 2018; 101(9): 8461-8475.
https://doi.org/10.3168/jds.2018-14748

37. Disthabanchong S., Martin K.J., McConkey C.L., Gonzalez E.A.
Metabolic acidosis up-regulates PTH/PTHrP receptors in UMR 106-01
osteoblast-like cells. Kidney International. 2002; 62(4): 1171-1177.
https://doi.org/10.1111/j.1523-1755.2002.kid568.x

38. Goff J.P,, Liesegang A., Horst R.L. Diet-induced
pseudohypoparathyroidism: A hypocalcemia and milk fever risk factor.
Journal of Dairy Science. 2014; 97(3): 1520-1528.
https://doi.org/10.3168/jds.2013-7467

39. Vieira-Neto A. et al. Effect of duration of exposure to diets
differing in dietary cation-anion difference on Ca metabolism after
a parathyroid hormone challenge in dairy cows. Journal of Dairy
Science. 2021; 104(1): 1018-1038.
https://doi.org/10.3168/jds.2020-19127

40. Rodney R.M. et al. Effects of prepartum dietary cation-anion
difference and source of vitamin D in dairy cows: Vitamin D, mineral,
and bone metabolism. Journal of Dairy Science. 2018; 101(3):
2519-2543.

https://doi.org/10.3168/jds.2017-13737

41. Miltenburg C.L., Duffield T.F,, Bienzle D., Scholtz E.L., LeBlanc S.J.
Randomized clinical trial of a calcium supplement for improvement

of health in dairy cows in early lactation. Journal of Dairy Science.
2016; 99(8): 6550-6562.

https://doi.org/10.3168/jds.2016-10961

42. Domino A.R., Korzec H.C., McArt J.A.A. Field trial of 2 calcium
supplements on early lactation health and production in multiparous
Holstein cows. Journal of Dairy Science. 2017; 100(12): 9681-9690.
https://doi.org/10.3168/jds.2017-12885

43. Blanc C.D., Van der List M., Aly S.S., Rossow H.A.,

Silva-del-Rio N. Blood calcium dynamics after prophylactic treatment
of subclinical hypocalcemia with oral or intravenous calcium. Journal
of Dairy Science. 2014; 97(11): 6901-6906.
https://doi.org/10.3168/jds.2014-7927

44. Wilms J., Wang G., Doelman J., Jacobs M., Martin-Tereso J.
Intravenous calcium infusion in a calving protocol disrupts calcium
homeostasis compared with an oral calcium supplement. Journal
of Dairy Science. 2019; 102(7): 6056-6064.
https://doi.org/10.3168/jds.2018-15754

45. Laven R.A., Peters A.R. Bovine retained placenta: aetiology,
pathogenesis and economic loss. Veterinary Record. 1996; 139(19):
465-471.

https://doi.org/10.1136/vr.139.19.465

46. AminY.A., Hussein H.A. Latest update on predictive indicators, risk
factors and ‘Omic’ technologies research of retained placenta in dairy
cattle — A review. Reproduction in Domestic Animals. 2022; 57(7):
687-700.

https://doi.org/10.1111/rda. 14115

47. Dervishi E., Zhang G., Hailemariam D., Dunn S.M., Ametaj B.N.
Occurrence of retained placenta is preceded by an inflammatory state
and alterations of energy metabolism in transition dairy cows. Journal
of Animal Science and Biotechnology. 2016; 7: 26.
https://doi.org/10.1186/s40104-016-0085-9

48. Ghavi Hossein-Zadeh N., Ardalan M. Cow-specific risk factors
for retained placenta, metritis and clinical mastitis in Holstein cows.
Veterinary Research Communications. 2011; 35(6): 345-354.
https://doi.org/10.1007/s11259-011-9479-5

49. Bicalho R.C., Galvio K.N., Cheong S.H., Gilbert R.O.,

Warnick L.D., Guard C.L. Effect of Stillbirths on Dam Survival and
Reproduction Performance in Holstein Dairy Cows. Journal of Dairy
Science. 2007; 90(6): 2797-2803.
https://doi.org/10.3168/jds.2006-504

50. Mahnani A., Sadeghi-Sefidmazgi A., Ansari-Mahyari S.,
Ghorbani G.-R. Assessing the consequences and economic impact
of retained placenta in Holstein dairy cattle. Theriogenology. 2021;
175:61-68.
https://doi.org/10.1016/j.theriogenology.2021.08.036

51. Burkov PV., Shcherbakov P.N., Rebezov M.B. The use of the
drug “Ovostim-CT” in the prevention of hepatosis and retention
of placenta in cows after calving. Agrarian science. 2022; (7-8):
44-48 (in Russian).
https://doi.org/10.32634/0869-8155-2022-361-7-8-44-48

52. Melendez P., Donovan G.A., Risco C.A., Goff J.P. Plasma mineral
and energy metabolite concentrations in dairy cows fed an anionic
prepartum diet that did or did not have retained fetal membranes after
parturition. American Journal of Veterinary Research. 2004; 65(8):
1071-1076.

https://doi.org/10.2460/ajvr.2004.65.1071

ISSN 0869-8155 (print) | ISSN 2686-701X (online)




54

53. Goff J.P. Major Advances in Our Understanding of Nutritional
Influences on Bovine Health. Journal of Dairy Science. 2006; 89(4):
1292-1301.

https://doi.org/10.3168/jds.S0022-0302(06)72197-X

54. HanY.-K., Kim |.-H. Risk factors for retained placenta and the
effect of retained placenta on the occurrence of postpartum diseases
and subsequent reproductive performance in dairy cows. Journal

of Veterinary Science. 2005; 6(1): 53-59.

55. LeBlanc S.J. Interactions of Metabolism, Inflammation, and
Reproductive Tract Health in the Postpartum Period in Dairy Cattle.
Reproduction in Domestic Animals. 2012; 47(S5): 18-30.
https://doi.org/10.1111/j.1439-0531.2012.02109.x

56. Drillich M., Mahlstedt M., Reichert U., Tenhagen B.A., Heuwieser W.
Strategies to Improve the Therapy of Retained Fetal Membranes

in Dairy Cows. Journal of Dairy Science. 2006; 89(2): 627-635.
https://doi.org/10.3168/jds.S0022-0302(06)72126-9

57. Eiler H., Hopkins F.M. Bovine Retained Placenta: Effects

of Collagenase and Hyaluronidase on Detachment of Placenta.
Biology of Reproduction. 1992; 46(4): 580-585.
https://doi.org/10.1095/biolreprod46.4.580

58. Drillich M., Reichert U., Mahlstedt M., Heuwieser W. Comparison
of Two Strategies for Systemic Antibiotic Treatment of Dairy Cows
with Retained Fetal Membranes: Preventive vs. Selective Treatment.
Journal of Dairy Science. 2006; 89(5): 1502-1508.
https://doi.org/10.3168/jds.S0022-0302(06)72217-2

59. Bolinder A., Seguin B., Kindahl H., Bouley D., Otterby D. Retained
fetal membranes in cows: Manual removal versus nonremoval and its
effect on reproductive performance. Theriogenology. 1988; 30(1):
45-56.

https://doi.org/10.1016/0093-691X(88)90262-2

60. Frazer G.S. A Rational Basis for Therapy in the Sick Postpartum
Cow. Veterinary Clinics of North America: Food Animal Practice. 2005;
21(2): 523-568.

https://doi.org/10.1016/j.cvfa.2005.03.005

61. Tucho T.T. Review on Retention of Placenta in Dairy Cows and it
is Economic and Reproductive Impacts. Journal of Natural Sciences
Research. 2017; 7(7): 28-37.

62. Allison R.D., Laven R.A. Effect of vitamin E supplementation on the
health and fertility of dairy cows: a review. Veterinary Record. 2000;
147(25): 703-708.

https://doi.org/10.1136/vr.147.25.703

63. Bourne N., Laven R., Wathes D.C., Martinez T., McGowan M.
A meta-analysis of the effects of Vitamin E supplementation

on the incidence of retained foetal membranes in dairy cows.
Theriogenology. 2007; 67(3): 494-501.
https://doi.org/10.1016/j.theriogenology.2006.08.015

64. LeBlanc S.J. Review: Postpartum reproductive disease and fertility
in dairy cows. Animal. 2023; 17(S1): 100781.
https://doi.org/10.1016/j.animal.2023.100781

65. Galvao K.N. Uterine diseases in dairy cows: understanding the
causes and seeking solutions. Animal Reproduction. 2013; 10(3):
228-238

66. Negasee K.A. Clinical Metritis and Endometritis in Diary Cattle:
A Review. Veterinary Medicine - Open Journal. 2020; 5(2): 51-56.

67. Giuliodori M.J., Magnasco R.P., Becu-Villalobos D.,
Lacau-Mengido I.M., Risco C.A., de la Sota R.L Metritis in dairy cows:
Risk factors and reproductive performance. Journal of Dairy Science.
2013; 96(6): 3621-3631.

https://doi.org/10.3168/jds.2012-5922

68. Hoeben D. et al. Chemiluminescence of bovine polymorphonuclear
leucocytes during the periparturient period and relation with metabolic
markers and bovine pregnancy-associated glycoprotein. Journal

of Dairy Research. 2000; 67(2): 249-259.
https://doi.org/10.1017/S0022029900004052

69. Hammon D.S., Evjen I.M., Dhiman T.R., Goff J.P., Walters J.L.
Neutrophil function and energy status in Holstein cows with uterine
health disorders. Veterinary Inmunology and Immunopathology.
2006; 113(1-2): 21-29.
https://doi.org/10.1016/j.vetimm.2006.03.022

70. Moretti P., Probo M., Cantoni A., Paltrinieri S., Giordano A.
Fluctuation of neutrophil counts around parturition in Holstein dairy
cows with and without retained placenta. Research in Veterinary
Science. 2016; 107: 207-212.
https://doi.org/10.1016/j.rvsc.2016.06.015

71. lpuropbesa T.E., Cepreesa H.C. O6MeH BeLLECTB Y KOPOB,
60/1bHbIX 3HAOMETPUTOM. ArpapHasi Hayka. 2017; (5): 25-26.
https://elibrary.ru/ysvnot

72. Dohmen M.J.W., Joop K., Sturk A., Bols PE.J., Lohuis J.A.C.M.
Relationship between intra-uterine bacterial contamination, endotoxin
levels and the development of endometritis in postpartum cows with
dystocia or retained placenta. Theriogenology. 2000; 54(7): 1019-1032.
https://doi.org/10.1016/S0093-691X(00)00410-6

53. Goff J.P. Major Advances in Our Understanding of Nutritional
Influences on Bovine Health. Journal of Dairy Science. 2006; 89(4):
1292-1301.

https://doi.org/10.3168/jds.S0022-0302(06)72197-X

54. HanY.-K., Kim |.-H. Risk factors for retained placenta and the
effect of retained placenta on the occurrence of postpartum diseases
and subsequent reproductive performance in dairy cows. Journal

of Veterinary Science. 2005; 6(1): 53-59.

55. LeBlanc S.J. Interactions of Metabolism, Inflammation, and
Reproductive Tract Health in the Postpartum Period in Dairy Cattle.
Reproduction in Domestic Animals. 2012; 47(S5): 18-30.
https://doi.org/10.1111/j.1439-0531.2012.02109.x

56. Drillich M., Mahlstedt M., Reichert U., Tenhagen B.A., Heuwieser W.
Strategies to Improve the Therapy of Retained Fetal Membranes

in Dairy Cows. Journal of Dairy Science. 2006; 89(2): 627-635.
https://doi.org/10.3168/jds.S0022-0302(06)72126-9

57. Eiler H., Hopkins F.M. Bovine Retained Placenta: Effects

of Collagenase and Hyaluronidase on Detachment of Placenta.
Biology of Reproduction. 1992; 46(4): 580-585.
https://doi.org/10.1095/biolreprod46.4.580

58. Drillich M., Reichert U., Mahlstedt M., Heuwieser W. Comparison
of Two Strategies for Systemic Antibiotic Treatment of Dairy Cows
with Retained Fetal Membranes: Preventive vs. Selective Treatment.
Journal of Dairy Science. 2006; 89(5): 1502-1508.
https://doi.org/10.3168/jds.S0022-0302(06)72217-2

59. Bolinder A., Seguin B., Kindahl H., Bouley D., Otterby D. Retained
fetal membranes in cows: Manual removal versus nonremoval and its
effect on reproductive performance. Theriogenology. 1988; 30(1):
45-56.

https://doi.org/10.1016/0093-691X(88)90262-2

60. Frazer G.S. A Rational Basis for Therapy in the Sick Postpartum
Cow. Veterinary Clinics of North America: Food Animal Practice. 2005;
21(2): 523-568.

https://doi.org/10.1016/j.cvfa.2005.03.005

61. Tucho T.T. Review on Retention of Placenta in Dairy Cows and it
is Economic and Reproductive Impacts. Journal of Natural Sciences
Research. 2017;7(7): 28-37.

62. Allison R.D., Laven R.A. Effect of vitamin E supplementation on the
health and fertility of dairy cows: a review. Veterinary Record. 2000;
147(25): 703-708.

https://doi.org/10.1136/vr.147.25.703

63. Bourne N., Laven R., Wathes D.C., Martinez T., McGowan M.
A meta-analysis of the effects of Vitamin E supplementation

on the incidence of retained foetal membranes in dairy cows.
Theriogenology. 2007; 67(3): 494-501.
https://doi.org/10.1016/j.theriogenology.2006.08.015

64. LeBlanc S.J. Review: Postpartum reproductive disease and fertility
in dairy cows. Animal. 2023; 17(S1): 100781.
https://doi.org/10.1016/j.animal.2023.100781

65. Galvao K.N. Uterine diseases in dairy cows: understanding the
causes and seeking solutions. Animal Reproduction. 2013; 10(3):
228-238

66. Negasee K.A. Clinical Metritis and Endometritis in Diary Cattle:
A Review. Veterinary Medicine - Open Journal. 2020; 5(2): 51-56.

67. Giuliodori M.J., Magnasco R.P., Becu-Villalobos D.,
Lacau-Mengido I.M., Risco C.A., de la Sota R.L Metritis in dairy cows:
Risk factors and reproductive performance. Journal of Dairy Science.
2013; 96(6): 3621-3631.

https://doi.org/10.3168/jds.2012-5922

68. Hoeben D. et al. Chemiluminescence of bovine polymorphonuclear
leucocytes during the periparturient period and relation with metabolic
markers and bovine pregnancy-associated glycoprotein. Journal

of Dairy Research. 2000; 67(2): 249-259.
https://doi.org/10.1017/S0022029900004052

69. Hammon D.S., Evjen I.M., Dhiman T.R., Goff J.P., Walters J.L.
Neutrophil function and energy status in Holstein cows with uterine
health disorders. Veterinary Inmunology and Immunopathology.
2006; 113(1-2): 21-29.
https://doi.org/10.1016/j.vetimm.2006.03.022

70. Moretti P., Probo M., Cantoni A., Paltrinieri S., Giordano A.
Fluctuation of neutrophil counts around parturition in Holstein dairy
cows with and without retained placenta. Research in Veterinary
Science. 2016; 107: 207-212.
https://doi.org/10.1016/j.rvsc.2016.06.015

71. Grigorieva T.E., Sergeeva N.S. Metabolism at cows with
endometritis. Agrarian science. 2017; (5): 25-26 (in Russian).
https://elibrary.ru/ysvnot

72. Dohmen M.J.W., Joop K., Sturk A., Bols PE.J., Lohuis J.A.C.M.
Relationship between intra-uterine bacterial contamination, endotoxin
levels and the development of endometritis in postpartum cows with
dystocia or retained placenta. Theriogenology. 2000; 54(7): 1019-1032.
https://doi.org/10.1016/S0093-691X(00)00410-6

ISSN 0869-8155 (print) | ISSN 2686-701X (online) | ArpapHas Hayka | Agrarian science | 399 (10) ® 2025



73. Handelsman J. Metagenomics: Application of Genomics

to Uncultured Microorganisms. Microbiology and Molecular Biology
Reviews. 2004; 68(4): 669-685.
https://doi.org/10.1128/mmbr.68.4.669-685.2004

74. Nyuaii B.W., Conowetko H.0., Hepenos A.M., Cnbwmpues B.A.,
PyneHko A.A., PyneHko M.A. MMKpoGHI neri3ax npu 0CTPOM
rHOWMHO-KaTapanbHOM NOCNEPOLOBOM 3HAOMETPUTE Y KOPOB.
ArpapHas Hayka. 2024; (3): 66-71.
https://doi.org/10.32634/0869-8155-2024-380-3-66-71

75. Abdel-Latif M.A. et al. Impact of Supplementing Propylene Glycol
and Calcium Propionate to Primiparous Buffalo Cows During the Late
Gestation and Early Lactation Period on Reproductive Performance
and Metabolic Parameters. Alexandria Journal of Veterinary Sciences.
2016; 51(1): 114-121.

https://doi.org/10.5455/ajvs.240341

76. HexxgaHos A.T, LLabyHwH C.B., Muxanes B.U., ®unnH B.B.,
Ckopukos B.H. MocneponoBoi METPUT Y MOSTOYHBIX KOPOB.
Betepurapus. 2016; (8): 3—-10.

https://elibrary.ru/wjczdn

77. Adnane M., Kaidi R., Hanzen C., England G.C.W. Risk factors
of clinical and subclinical endometritis in cattle: a review. Turkish
Journal of Veterinary & Animal Sciences. 2017; 41(1): 1-11.
https://doi.org/10.3906/vet-1603-63

78. Dawod A., Min B.R. Effect of puerperal metritis on Holstein cows
productive, reproductive variables and culling rates. American Journal
of Animal and Veterinary Sciences. 2014; 9(3): 162-169.
https://doi.org/10.3844/ajavsp.2014.162.169

79. Benzaquen M.E., Risco C.A., Archbald L.F., Melendez P.,
Thatcher M.-J., Thatcher WW. Rectal Temperature, Calving-Related
Factors, and the Incidence of Puerperal Metritis in Postpartum Dairy
Cows. Journal of Dairy Science. 2007; 90(6): 2804-2814.
https://doi.org/10.3168/jds.2006-482

80. Kumari S., Kumaresan A., Patbandha T.K., Ravi S.K. Risk
Factors for Metritis and Its Effect on Productive and Reproductive
Performance in Dairy Cattle and Buffaloes. Agricultural Research.
2016; 5(1): 72-80.

https://doi.org/10.1007/s40003-015-0183-5

81. Yaiiez U., Herradon P.G., Becerra J.J., Pedia A.l., Quintela L.A.
Relationship between Postpartum Metabolic Status and Subclinical
Endometritis in Dairy Cattle. Animals. 2022; 12(3): 242.
https://doi.org/10.3390/ani12030242

82. NowwmuuH C.0., ABgeerko B.C., dupcos M., Mnemsiwos K.B.,
HukuntuH I.C., Muxanes B./. Ponb oTpuuarensHoro
aHepreTnyeckoro 6anaHca y KopoB nocse oTesa B natoreHese
BOCMaNeHns Matkun. MexzayHapoaHbli BECTHUK BETEPUHAPUN.
2022; (1): 185-197.
https://doi.org/10.52419/issn2072-2419.2022.1.185

83. Huzzey J.M., Duffield T.F.,, LeBlanc S.J., Veira D.M., Weary D.M.,
von Keyserlingk M.A.G. Short communication: Haptoglobin as an early
indicator of metritis. Journal of Dairy Science. 2009; 92(2): 621-625.
https://doi.org/10.3168/jds.2008-1526

84. Hasapos M.B., KazapuHos B.A. ®akTopbl pycka passutus Me-
TpUTa y KOPOB. MHCTUTYLIMOHA IbHBIE Mpeobpa3oBaHus AlK Poccuu
B yC/10BuSIX [7100a/1bHbIX BbI30BOB. COOPHMK TE3MCOB 10 Matepuanam
V MexayHapoaHovi koHpepeHumn. KpacHoaap: KybaHckuii rocynap-
CTBEHHBbIV arpapHbiii yruBepcutet um. W.T. Tpybununa. 2020; 25.
https://elibrary.ru/agpgaa

85. Williams E.J. et al. The relationship between uterine pathogen
growth density and ovarian function in the postpartum dairy cow.
Theriogenology. 2007; 68(4): 549-559.
https://doi.org/10.1016/j.theriogenology.2007.04.056

86. Eckersall P.D. Recent advances and future prospects for the use
of acute phase proteins as markers of disease in animals. Revue de
medecine veterinaire. 2000; 151(7): 577-584.

87. Burfeind O., Sannmann |., Voigtsberger R., Heuwieser W. Receiver
operating characteristic curve analysis to determine the diagnostic
performance of serum haptoglobin concentration for the diagnosis

of acute puerperal metritis in dairy cows. Animal Reproduction
Science. 2014; 149(3-4): 145-151.
https://doi.org/10.1016/j.anireprosci.2014.07.020

88. Ceciliani F.,, Ceron J.J., Eckersall P.D., Sauerwein H. Acute phase
proteins in ruminants. Journal of Proteomics. 2012; 75(14): 4207-4231.
https://doi.org/10.1016/j.jprot.2012.04.004

89. Nightingale C.R., Sellers M.D., Ballou M.A. Elevated plasma
haptoglobin concentrations following parturition are associated

with elevated leukocyte responses and decreased subsequent
reproductive efficiency in multiparous Holstein dairy cows. Veterinary
Immunology and Immunopathology. 2015; 164(1-2): 16-23.
https://doi.org/10.1016/j.vetimm.2014.12.016

90. LeBlanc S.J., Osawa T., Dubuc J. Reproductive tract defense
and disease in postpartum dairy cows. Theriogenology. 2011; 76(9):
1610-1618.

https://doi.org/10.1016/j.theriogenology.2011.07.017

399 (10) ® 2025 | Agrarian science | ArpapHas Hayka

VETERINARY MEDICINE I

73. Handelsman J. Metagenomics: Application of Genomics

to Uncultured Microorganisms. Microbiology and Molecular Biology
Reviews. 2004; 68(4): 669-685.
https://doi.org/10.1128/mmbr.68.4.669-685.2004

74. Lutsay V.I., Soloshenko N.Yu., Nefedov A.M., Sibirtsev V.D.,
Rudenko A.A., Rudenko P.A. Microbial landscape in acute purulent-
catarrhal postpartum endometritis in cows. Agrarian science. 2024;
(3): 66-71 (in Russian).
https://doi.org/10.32634/0869-8155-2024-380-3-66-71

75. Abdel-Latif M.A. et al. Impact of Supplementing Propylene Glycol
and Calcium Propionate to Primiparous Buffalo Cows During the Late
Gestation and Early Lactation Period on Reproductive Performance
and Metabolic Parameters. Alexandria Journal of Veterinary Sciences.
2016; 51(1): 114-121.

https://doi.org/10.5455/ajvs.240341

76. Nezhdanov A.G., Shabunin S.V., Mikhalev V.., Filin V.V.,

Skorikov V.N. Postpartum metritis in dairy cows. Veterinary medicine.
2016; (8): 3-10 (in Russian).

https://elibrary.ru/wjczdn

77. Adnane M., Kaidi R., Hanzen C., England G.C.W. Risk factors
of clinical and subclinical endometritis in cattle: a review. Turkish
Journal of Veterinary & Animal Sciences. 2017; 41(1): 1-11.
https://doi.org/10.3906/vet-1603-63

78. Dawod A., Min B.R. Effect of puerperal metritis on Holstein cows
productive, reproductive variables and culling rates. American Journal
of Animal and Veterinary Sciences. 2014; 9(3): 162-169.
https://doi.org/10.3844/ajavsp.2014.162.169

79. Benzaquen M.E., Risco C.A., Archbald L.F., Melendez P.,
Thatcher M.-J., Thatcher WW. Rectal Temperature, Calving-Related
Factors, and the Incidence of Puerperal Metritis in Postpartum Dairy
Cows. Journal of Dairy Science. 2007; 90(6): 2804-2814.
https://doi.org/10.3168/jds.2006-482

80. Kumari S., Kumaresan A., Patbandha T.K., Ravi S.K. Risk
Factors for Metritis and Its Effect on Productive and Reproductive
Performance in Dairy Cattle and Buffaloes. Agricultural Research.
2016; 5(1): 72-80.

https://doi.org/10.1007/s40003-015-0183-5

81. Yaiiez U., Herradon P.G., Becerra J.J., Pefia A.l., Quintela L.A.
Relationship between Postpartum Metabolic Status and Subclinical
Endometritis in Dairy Cattle. Animals. 2022; 12(3): 242.
https://doi.org/10.3390/ani12030242

82. Loshchinin S.0., Avdeenko V.S., Firsov G.M., Plemyashov K.V.,
Nikitin G.S., Mikhalev V.I. The role of a negative energy balance

in cows after calving in the pathogenesis of uterine inflammation.
International Journal of Veterinary Medicine. 2022; (1): 185-197
(in Russian).
https://doi.org/10.52419/issn2072-2419.2022.1.185

83. Huzzey J.M., Duffield T.F.,, LeBlanc S.J., Veira D.M., Weary D.M.,
von Keyserlingk M.A.G. Short communication: Haptoglobin as an early
indicator of metritis. Journal of Dairy Science. 2009; 92(2): 621-625.
https://doi.org/10.3168/jds.2008-1526

84. Nazarov M.V., Kazarinov V.A. Risk factors for metritis in cows.
Institutional transformations of the Russian agro-industrial complex

in the context of global challenges. Collection of abstracts based on the
materials of the V International Conference. Krasnodar: Kuban State
Agrarian University named after |.T. Trubilin. 2020; 25 (in Russian).
https://elibrary.ru/agpgaa

85. Williams E.J. et al. The relationship between uterine pathogen
growth density and ovarian function in the postpartum dairy cow.
Theriogenology. 2007; 68(4): 549-559.
https://doi.org/10.1016/j.theriogenology.2007.04.056

86. Eckersall P.D. Recent advances and future prospects for the use
of acute phase proteins as markers of disease in animals. Revue de
medecine veterinaire. 2000; 151(7): 577-584.

87. Burfeind O., Sannmann |., Voigtsberger R., Heuwieser W. Receiver
operating characteristic curve analysis to determine the diagnostic
performance of serum haptoglobin concentration for the diagnosis

of acute puerperal metritis in dairy cows. Animal Reproduction
Science. 2014; 149(3-4): 145-151.
https://doi.org/10.1016/j.anireprosci.2014.07.020

88. Ceciliani F., Ceron J.J., Eckersall P.D., Sauerwein H. Acute phase
proteins in ruminants. Journal of Proteomics. 2012; 75(14): 4207-4231.
https://doi.org/10.1016/j.jprot.2012.04.004

89. Nightingale C.R., Sellers M.D., Ballou M.A. Elevated plasma
haptoglobin concentrations following parturition are associated

with elevated leukocyte responses and decreased subsequent
reproductive efficiency in multiparous Holstein dairy cows. Veterinary
Immunology and Immunopathology. 2015; 164(1-2): 16-23.
https://doi.org/10.1016/j.vetimm.2014.12.016

90. LeBlanc S.J., Osawa T., Dubuc J. Reproductive tract defense
and disease in postpartum dairy cows. Theriogenology. 2011; 76(9):
1610-1618.

https://doi.org/10.1016/j.theriogenology.2011.07.017

ISSN 0869-8155 (print) | ISSN 2686-701X (online)




56

91. Kpacouko MN.A., CHutko T.B., YepHbix O.10. MoBbiweHve addexTmB-
HOCTV NIeYeHNs KOPOB, 6OMbHBIX MOCNEPOAOBLIM SHAOMETPUTOM, C NO-
MOLLIbIO acnaparmHoBOM KUCNOThI. ArpapHasi Hayka. 2021; (4S): 53-55.
https://doi.org/10.32634/0869-8155-2021-347-4-53-55

92. ®ponosa E.M., Abunos A.U., Epun C.H. 3ddekTnuBHOCTL
NPUMEHEHNS HOBOIO NPOTOKONA Ans NPOMUNAKTUKMN NOCNEPOLOBbIX
OC/IOXHEHUI Y KOPOB-NEPBOTENOK FOALWTUHCKON NOPOAb!. [eHeTuka n
pa3ssesneHune xuBoTHbIX. 2020; (3): 91-98.
https://doi.org/10.31043/2410-2733-2020-3-91-98

93. Hotamisligil G.S., Erbay E. Nutrient sensing and inflammation
in metabolic diseases. Nature Reviews Immunology. 2008; 8(12):
923-934.

https://doi.org/10.1038/nri2449

94. Majeed A.F., Aboud Q.M., Hassan M.S., Muhammad A.Y. Retained
fetal membranes in Friesian-Holstein cows and effect of some
treatment methods. Iraqi Journal of Veterinary Sciences. 2009;
23(S1): 5-8.

95. Opsomer G., de Kruif A. Metritis and endometritis in high yielding
dairy cows. Vlaams Diergeneeskundig Tijdschrift. 2009; 78: 2.

96. Gustafsson H., Kornmatitsuk B., Kénigsson K., Kindahl H.
Peripartum and early post-partum in the cow physiology and
pathology. Medecin Veterinaire du Quebec. 2004; 34(1-2): 64-65.

97. Potter T.J., Guitian J., Fishwick J., Gordon P.J., Sheldon I.M.
Risk factors for clinical endometritis in postpartum dairy cattle.
Theriogenology. 2010; 74(1): 127-134.
https://doi.org/10.1016/j.theriogenology.2010.01.023

98. Zhang G., Ametaj B.N. Ketosis an Old Story Under a New
Approach. Dairy. 2020; 1(1): 42-60.
https://doi.org/10.3390/dairy1010005

99. Baticz O., Tomoskozi S., Vida L. Concentrations of citrate and
ketone bodies in cow’s raw milk. Periodica Polytechnica Chemical
Engineering. 2002; 46(1-2): 93-104.

100. Knowlton K.F., Dawson T.E., Glenn B.P,, Huntington G.B.,
Erdman R.A. Glucose Metabolism and Milk Yield of Cows Infused
Abomasally or Ruminally with Starch. Journal of Dairy Science. 1998;
81(12): 3248-3258.
https://doi.org/10.3168/jds.S0022-0302(98)75889-8

101. Koeanes C.I1., Kucenenko M.C., TpywkuH B.A., HukutuHa A.A.
Moka3zaTtenn KpoBm y 6ONbHLIX KETO30M KOPOB. AKTya IbHble
po61eMbl UHHOBALIMOHHOIO Pa3BUTUSI XIBOTHOBO/CTBA.
MexayHapoaHas Hay4HO-npakTuyeckasi KoHpepeHums. BpsaHck:
BpsiHCKMIN rocyapCTBEHHbIN arpapHblii yHBepcuTeT. 2019; 86-89.
https://elibrary.ru/lrzusy

102. Baci¢ G., Karadjole T., Macesi¢ N., Karadjole M. A brief review
of etiology and nutritional prevention of metabolic disorders in dairy
cattle. Veterinarski arhiv. 2007; 77(6): 567-577.

103. McDonald C.J., Blankenheim Z.J., Drewes L.R. Brain Endothelial
Cells: Metabolic Flux and Energy Metabolism. Cader Z., Neuhaus W.
(eds.). Physiology, Pharmacology and Pathology of the Blood-Brain
Barrier. Cham: Springer. 2021; 59-79.
https://doi.org/10.1007/164_2021_494

104. Raboisson D., Mouni¢ M., Maigné E. Diseases, reproductive
performance, and changes in milk production associated with
subclinical ketosis in dairy cows: A meta-analysis and review. Journal
of Dairy Science. 2014; 97(12): 7547-7563.
https://doi.org/10.3168/jds.2014-8237

105. bokovi¢ R. et al. Diagnosis of subclinical ketosis in dairy cows.
Biotechnology in Animal Husbandry. 2019; 35(2): 111-125.
https://doi.org/10.2298/BAH1902111D

106. TypnioH B.WU. BHegpeHue akcnpecc-MeToA0B onpeaeneHus
KEeT03a y KOPOB B TEXHONOMMYECKMIA MPOLLECC MPOM3BOACTBA MOJIOKA.
W3Bectusi CaHKT-[leTepbyprckoro rocyaapCcTBEHHOM0 arpapHoro
yHusepcuteta. 2019; 54: 97-102.
https://doi.org/10.24411/2078-1318-2019-11097

107. Benedet A., Manuelian C.L., Zidi A., Penasa M., De Marchi M.
Invited review: B-hydroxybutyrate concentration in blood and milk
and its associations with cow performance. Animal. 2019; 13(8):
1676-1689.

https://doi.org/10.1017/S175173111900034X

108. Suthar V.S., Canelas-Raposo J., Deniz A., Heuwieser W.
Prevalence of subclinical ketosis and relationships with postpartum
diseases in European dairy cows. Journal of Dairy Science. 2013;
96(5): 2925-2938.

https://doi.org/10.3168/jds.2012-6035

109. Gordon J.L., LeBlanc S.J., Duffield T.F. Ketosis Treatment

in Lactating Dairy Cattle. Veterinary Clinics of North America: Food
Animal Practice. 2013; 29(2): 433-445.
https://doi.org/10.1016/j.cvfa.2013.03.001

110. Oetzel G.R. Herd-Level Ketosis — Diagnosis and Risk Factors.
Preconference Seminar 7C: Dairy Herd Problem Investigation
Strategies: Transition Cow Troubleshooting, American Association
of Bovine Practitioners 40th Annual Conference. 2007; 67-91.

91. Krasochko PA., Snitko T.V., Chernykh O.Yu. Increasing the
efficiency of treatment of cows with post-birth endometritis using
asparaginic acid. Agrarian science. 2021; (4S): 53-55 (in Russian).
https://doi.org/10.32634/0869-8155-2021-347-4-53-55

92. Frolova E.M., Abilov A.I., Erin S.N. Cost-effectiveness
implementation of the new protocol for prevention of after calving
complications in first-calf heifers. Genetics and breeding of animals.
2020; (3): 91-98 (in Russian).
https://doi.org/10.31043/2410-2733-2020-3-91-98

93. Hotamisligil G.S., Erbay E. Nutrient sensing and inflammation
in metabolic diseases. Nature Reviews Immunology. 2008; 8(12):
923-934.

https://doi.org/10.1038/nri2449

94. Majeed A.F,, Aboud Q.M., Hassan M.S., Muhammad A.Y. Retained
fetal membranes in Friesian-Holstein cows and effect of some
treatment methods. Iraqi Journal of Veterinary Sciences. 2009;
23(S1): 5-8.

95. Opsomer G., de Kruif A. Metritis and endometritis in high yielding
dairy cows. Vlaams Diergeneeskundig Tijdschrift. 2009; 78: 2.

96. Gustafsson H., Kornmatitsuk B., Kénigsson K., Kindahl H.
Peripartum and early post-partum in the cow physiology and
pathology. Medecin Veterinaire du Quebec. 2004; 34(1-2): 64-65.

97. Potter T.J., Guitian J., Fishwick J., Gordon P.J., Sheldon I.M.
Risk factors for clinical endometritis in postpartum dairy cattle.
Theriogenology. 2010; 74(1): 127-134.
https://doi.org/10.1016/j.theriogenology.2010.01.023

98. Zhang G., Ametaj B.N. Ketosis an Old Story Under a New
Approach. Dairy. 2020; 1(1): 42-60.
https://doi.org/10.3390/dairy1010005

99. Baticz O., Tomoskozi S., Vida L. Concentrations of citrate and
ketone bodies in cow’s raw milk. Periodica Polytechnica Chemical
Engineering. 2002; 46(1-2): 93-104.

100. Knowlton K.F., Dawson T.E., Glenn B.P,, Huntington G.B.,
Erdman R.A. Glucose Metabolism and Milk Yield of Cows Infused
Abomasally or Ruminally with Starch. Journal of Dairy Science. 1998;
81(12): 3248-3258.
https://doi.org/10.3168/jds.S0022-0302(98)75889-8

101. Kovalev S.P,, Kiselenko P.S., Trushkin V.A., Nikitina A.A. Blood
counts in patients with ketosis cows. Actual problems of innovative
development of animal husbandry. International scientific and
practical conference. Bryansk: Bryansk State Agrarian University.
2019; 86-89 (in Russian).

https://elibrary.ru/Irzusy

102. Baci¢ G., Karadjole T., MaCesSi¢ N., Karadjole M. A brief review
of etiology and nutritional prevention of metabolic disorders in dairy
cattle. Veterinarski arhiv. 2007; 77(6): 567-577.

103. McDonald C.J., Blankenheim Z.J., Drewes L.R. Brain Endothelial
Cells: Metabolic Flux and Energy Metabolism. Cader Z., Neuhaus W.
(eds.). Physiology, Pharmacology and Pathology of the Blood-Brain
Barrier. Cham: Springer. 2021; 59-79.
https://doi.org/10.1007/164_2021_494

104. Raboisson D., Mounié¢ M., Maigné E. Diseases, reproductive
performance, and changes in milk production associated with
subclinical ketosis in dairy cows: A meta-analysis and review. Journal
of Dairy Science. 2014; 97(12): 7547-7563.
https://doi.org/10.3168/jds.2014-8237

105. bokovi¢ R. et al. Diagnosis of subclinical ketosis in dairy cows.
Biotechnology in Animal Husbandry. 2019; 35(2): 111-125.
https://doi.org/10.2298/BAH1902111D

106. Turlyun V.I. Implementing of express-methods for determining
cows ketosis into the milk technology process. Izvestiya Saint-
Petersburg State Agrarian University. 2019; 54: 97-102 (in Russian).
https://doi.org/10.24411/2078-1318-2019-11097

107. Benedet A., Manuelian C.L., Zidi A., Penasa M., De Marchi M.
Invited review: B-hydroxybutyrate concentration in blood and milk
and its associations with cow performance. Animal. 2019; 13(8):
1676-1689.

https://doi.org/10.1017/S175173111900034X

108. Suthar V.S., Canelas-Raposo J., Deniz A., Heuwieser W.
Prevalence of subclinical ketosis and relationships with postpartum
diseases in European dairy cows. Journal of Dairy Science. 2013;
96(5): 2925-2938.

https://doi.org/10.3168/jds.2012-6035

109. Gordon J.L., LeBlanc S.J., Duffield T.F. Ketosis Treatment

in Lactating Dairy Cattle. Veterinary Clinics of North America: Food
Animal Practice. 2013; 29(2): 433-445.
https://doi.org/10.1016/j.cvfa.2013.03.001

110. Oetzel G.R. Herd-Level Ketosis — Diagnosis and Risk Factors.
Preconference Seminar 7C: Dairy Herd Problem Investigation
Strategies: Transition Cow Troubleshooting, American Association
of Bovine Practitioners 40th Annual Conference. 2007; 67-91.

ISSN 0869-8155 (print) | ISSN 2686-701X (online) | ArpapHas Hayka | Agrarian science | 399 (10) ® 2025



111. Gulinski P. Ketone bodies — causes and effects of their increased
presence in cows’ body fluids: A review. Veterinary World. 2021;
14(6): 1492-1503.
https://doi.org/10.14202/vetworld.2021.1492-1503

112. Lei M.A.C., Simoes J. Invited Review: Ketosis Diagnosis

and Monitoring in High-Producing Dairy Cows. Dairy. 2021; 2(2):
303-325.

https://doi.org/10.3390/dairy2020025

113. Cainzos J.M., Andreu-Vazquez C., Guadagnini M.,
Rijpert-Duvivier A., Duffield T. A systematic review of the cost

of ketosis in dairy cattle. Journal of Dairy Science. 2022; 105(7):
6175-6195.

https://doi.org/10.3168/jds.2021-21539

114. Pickett M.M., Piepenbrink M.S., Overton T.R. Effects

of Propylene Glycol or Fat Drench on Plasma Metabolites, Liver
Composition, and Production of Dairy Cows During the Periparturient
Period. Journal of Dairy Science. 2003; 86(6): 2113-2121.
https://doi.org/10.3168/jds.S0022-0302(03)73801-6

115. McArt J.A.A., Nydam D.V., Ospina PA., Oetzel G.R. A field trial on
the effect of propylene glycol on milk yield and resolution of ketosis
in fresh cows diagnosed with subclinical ketosis. Journal of Dairy
Science. 2011; 94(12): 6011-6020.
https://doi.org/10.3168/jds.2011-4463

116. Saradhi K.P,, Sandilya A., Sravya R.N.S., Vijayalakshmi P.
Ketosis in dairy cattle: A comprehensive review. International Journal
of Advanced Biochemistry Research. 2024; 8(12): 1008-1015.
https://doi.org/10.33545/26174693.2024.v8.i112Sm.3264

117. Nordlund K.V. Creating the Physical Environment for Transition
Cow Success. American Association of Bovine Practitioners
Conference Proceedings. 2010; 43: 100-104.
https://doi.org/10.21423/aabppro20104090

118. West J.W. Effects of Heat-Stress on Production in Dairy Cattle.
Journal of Dairy Science. 2003; 86(6): 2131-2144.
https://doi.org/10.3168/jds.S0022-0302(03)73803-X

119. Rutten C.J., Velthuis A.G.J., Steeneveld W., Hogeveen H. Invited
review: Sensors to support health management on dairy farms.
Journal of Dairy Science. 2013; 96(4): 1928-1952.
https://doi.org/10.3168/jds.2012-6107

OB ABTOPAX

AxHHa BnagumnpogHa YcTuMeHko'
acnupaHT

anna-ustimenko94@mail.ru
https://orcid.org/0009-0001-3839-4469

Axmepara Umaw ornbl Abunos’

[OKTOp BroNornYeckmx Hayk, npodeccop, 3acnyXeHHbIl
nesTenb Haykm Poccuiickoin Pepepaumnu, rasHbliA Hay4HbIi
COTPYAHWMK

ahmed.abilov@mail.ru
https://orcid.org/0000-0001-6236-8634

NéTp NlbBoBMY KO3MeHKOB?

KaHamOaT 61onornyeckmnx Hayk,

PYKOBOAUTESb OTAENA HAy4YHOrO NiaHNPOBaHUS
plk@altann.ru
https://orcid.org/0009-0009-7504-348X

'DenepanbHblii MCCnenoBaTeNbCKUiA LEHTP
XnBOoTHOBOACTBA — BUX M. akapnemuka J1.K. IpHcTa,
noc. Aybposuuel, 60, . 0. Mogonbck, MockoBckas 0611.,
142132, Poccus

2000 «Anbta HH»,
yn. Hesckas, 19A, Hnxnwuia Hosropog, 603009, Poccus

399 (10) ® 2025 | Agrarian science | ArpapHas Hayka

VETERINARY MEDICINE I

111. Gulinski P. Ketone bodies — causes and effects of their increased
presence in cows’ body fluids: A review. Veterinary World. 2021;

14(6): 1492-1503.
https://doi.org/10.14202/vetworld.2021.1492-1503

112. Lei M.A.C., Simdes J. Invited Review: Ketosis Diagnosis

and Monitoring in High-Producing Dairy Cows. Dairy. 2021; 2(2):
303-325.

https://doi.org/10.3390/dairy2020025

113. Cainzos J.M., Andreu-Vazquez C., Guadagnini M.,
Rijpert-Duvivier A., Duffield T. A systematic review of the cost

of ketosis in dairy cattle. Journal of Dairy Science. 2022; 105(7):
6175-6195.

https://doi.org/10.3168/jds.2021-21539

114. Pickett M.M., Piepenbrink M.S., Overton T.R. Effects

of Propylene Glycol or Fat Drench on Plasma Metabolites, Liver
Composition, and Production of Dairy Cows During the Periparturient
Period. Journal of Dairy Science. 2003; 86(6): 2113-2121.
https://doi.org/10.3168/jds.S0022-0302(03)73801-6

115. McArt J.A.A., Nydam D.V., Ospina PA., Oetzel G.R. A field trial on
the effect of propylene glycol on milk yield and resolution of ketosis

in fresh cows diagnosed with subclinical ketosis. Journal of Dairy
Science. 2011; 94(12): 6011-6020.
https://doi.org/10.3168/jds.2011-4463

116. Saradhi K.P,, Sandilya A., Sravya R.N.S., Vijayalakshmi P.
Ketosis in dairy cattle: A comprehensive review. International Journal
of Advanced Biochemistry Research. 2024; 8(12): 1008-1015.
https://doi.org/10.33545/26174693.2024.v8.i112Sm.3264

117. Nordlund K.V. Creating the Physical Environment for Transition
Cow Success. American Association of Bovine Practitioners
Conference Proceedings. 2010; 43: 100-104.
https://doi.org/10.21423/aabppro20104090

118. West J.W. Effects of Heat-Stress on Production in Dairy Cattle.
Journal of Dairy Science. 2003; 86(6): 2131-2144.
https://doi.org/10.3168/jds.S0022-0302(03)73803-X

119. Rutten C.J., Velthuis A.G.J., Steeneveld W., Hogeveen H. Invited
review: Sensors to support health management on dairy farms.
Journal of Dairy Science. 2013; 96(4): 1928-1952.
https://doi.org/10.3168/jds.2012-6107

ABOUT THE AUTHORS

Anna Vladimirovna Ustimenko'
Graduate Student
anna-ustimenko94@mail.ru
https://orcid.org/0009-0001-3839-4469

Ahmedaga Imash Abilov’

Doctor of Biological Sciences, Professor,
Honored Scientist of the Russian Federation,
Chief Researcher

ahmed.abilov@mail.ru
https://orcid.org/0000-0001-6236-8634

Peter Lvovich Kozmenkov?

Candidate of Biological Sciences,

Head of the Scientific Planning Department
plk@altann.ru
https://orcid.org/0009-0009-7504-348X

'L.K. Ernst Federal Research Center for Animal

Husbandry,

60 Dubrovitsy, Podolsk Municipal District, Moscow Region,
142132, Russia

2Alta NN LLC,
19A Nevskaya Str., Nizhny Novgorod, 603009, Russia

ISSN 0869-8155 (print) | ISSN 2686-701X (online) 57



mailto:anna-ustimenko94@mail.ru
https://orcid.org/0009-0001-3839-4469
mailto:anna-ustimenko94@mail.ru
https://orcid.org/0009-0001-3839-4469
mailto:ahmed.abilov@mail.ru
https://orcid.org/0000-0001-6236-8634
mailto:ahmed.abilov@mail.ru
https://orcid.org/0000-0001-6236-8634
mailto:plk@altann.ru
https://orcid.org/0009-0009-7504-348X
mailto:plk@altann.ru
https://orcid.org/0009-0009-7504-348X

