and correctly raise issues in breeding, care, feeding, exploitation and reproduction. Not knowing the issues of anatomical
topography, the structure of organs in animals of different age groups, it is difficult to carry out various medical manipula-
tions in surgical or obstetric and gynecological practice. The study was conducted at the Department of Animal Anatomy of
the St. Petersburg State University of Veterinary Medicine. Cadaveric material for the study was delivered to the Department
of Animal Anatomy of the St. Petersburg State University of Veterinary Medicine from a farm in the Leningrad Region.
Female sheep of the Edilbaev breed served as the object of the study. Three age groups were selected for the study. The
study established the anatomical features of the uterus in the age aspect in sheep of the Edilbaev breed, and morphometric
measurements were carried out in three age-related physiological groups (fetuses, newborns, young). Skeleto- and syntopia
of all parts of the uterus was determined in different age groups. It was established that the uterus of sheep of the Edilbaev-
sky breed belongs to mobile organs, that is, depending on physiological conditions, it can change its topographic location
points. Morphometry has determined that there is an uneven increase in the components of all parts of the uterus from the
fetal period to the age stage of the young. The results of the study can be used by veterinary specialists, in particular obstetri-

cians, surgeons to establish operative access to the uterus and in obstetric and gynecological practice in sheep breeding.

Key words: uterus, anatomy, diameter, sheep, topography, morphometry, neck, body.

REFERENCES

1. Plemyashov, K. V. Clinical and morphological studies
of ovaries and uterus of infertile cows / K. V. Plemyash-
ov // Veterinary medicine. - 2010. — No. 9. — pp. 8-10.

2. Dairy farming of the Far East and the Far North - re-
gional specifics / K. V. Plemyashov, V. A. Zabrodin, K.
A. Laishev [et al.] // Dairy and meat cattle breeding. —
2014. —No. 6. —pp. 2-4.

3. Plemyashov, K. V. Breeding center (association) for
breed - scientific resource of breeding work in cattle
breeding / K. V. Plemyashov, O. V. Tulinova // Genetics
and animal breeding. — 2016. — No. 1. — pp. 3-7.

4. Ovarian morphology of Romanov sheep / A. Stratonov,
N. Zelenevsky, M. Shchipakin [et al.] // Reproduction in
Domestic Animals. —2019. — Vol. 54, No. S3. —P. 111.

5. Anatomy of reproductive organs of Romanov sheep /
M. V. Shchipakin, S. A. Kuga, D. S. Bylinskaya, S. V.
Virunen // Hippology and veterinary medicine. — 2016. —
Ne 1(19). — Pp. 133-137.

6. Kuga, S. A. Histostructure and vascularization of repro-
ductive organs of Romanov sheep at the stages of postnatal
ontogenesis / S. A. Kuga, N. V. Zelenevsky // Hippology
and veterinary medicine. — 2016. — Ne 1(19). — Pp. 75-83.

7. Grebennikova, E. R. Arterial vascularization of the
ovary of the nutria / E. R. Grebennikova, M. V.
Shchipakin // Young agrarian science: Materials of the
International scientific and practical Conference (to the
30th anniversary of the formation of the Maikop State
Technological University, 1993-2023), Maikop, April 28,
2023. — Maikop: IP Magarin O. G., 2023. — pp. 135-138.

VK 612.015.31:636.1(470.23)
DOI: 10.52419/issn2782-6252.2024.3.131

8. Silantyev, D. Extramural vascularization of ovaries and
fallopian tubes of Zaanen goats at the stages of postnatal
ontogenesis / D. Silantyev, N. V. Zelenevsky // Hippology
and veterinary medicine. — 2013. — Ne 1(7). — Pp. 95-99.

9. Belyakova, A. P. Morphometric parameters of the uterus
of black-mottled holstein cows in normal and subclinical
endometritis / A. P. Belyakova, N. A. Slesarenko, E. O. Shi-
rokova // Veterinary medicine, animal science and biotech-
nology. — 2020. — No. 12. — pp. 36-42. — DOI 10.26155/
vet.z00.b10.202012005.

10. Belyakova, A. P. Ultrasound diagnostics of the uterus
in cattle / A. P. Belyakova, N. A. Slesarenko // Actual
problems of veterinary medicine, animal science, biotech-
nology and expertise of raw materials and products of
animal origin: Proceedings of the scientific and practical
conference, Moscow, November 08, 2022 / Under the
general editorship of S.V. Pozyabin, L.A. Gnezdilova. —
Moscow: Agricultural Technologies, 2022. — pp. 35-36.
11. Bylinskaya, D. S. Morphology of the uterus of im-
portant women in the middle of pregnancy / D. S. Bylin-
skaya, M. V. Shchipakin // Actual problems of agrarian
science: applied and research aspects: Materials of the 111
All-Russian (national) scientific and practical conference,
Nalchik, February 08, 2023. Volume Part 2. — Nalchik:
Federal State Budgetary Educational Institution of Higher
Education "Kabardino-Balkarian State Agrarian Universi-
ty named after V.M. Kokov", 2023. — pp. 21-22.

12. Sipovsky, P. A. Anatomy of the ovary and fallopian tube of
the Eurasian lynx / P. A. Sipovsky, N. V. Zelenevsky // Hippol-
ogy and veterinary medicine. —2012. — Ne 1(3). — Pp. 142-144.

CE30HHAA TMHAMMUKA HOKA3ATEJIEI>1
MHMHEPAJIBHOI'O OBMEHA Y JIOIHNAJIEA
B YCJIIOBUSAX JIEHUHI'PAACKOU OBJIACTH

Kapnenko Jlapuca FOpwesna, 0-p. ouon.nayk, npog., orcid org/ 0000-0002-2781-5993
baxma Anecs Anexcanoposena, kano.ouon.nayk, ooy., orcid org/ 0000-0002-5193-2487
banvikuna Anna bopucosna, xano. eemepunap.nayxk, ooy., orcid org/ 0000-0001-5373-4794
Canxm-IlemepbOypeckuil cocyoapcmeentblil yHusepcumem eemepuHapHot meouyunul, Poccus

PE®EPAT

B HaHHOﬁ Hay‘IHOﬁ CTaTb€ PACCMOTPCHBI MOKA3aTCIIN CE30HHOM AMHAMHUKH MUHEPAJIBLHOI'O oOMeHa Y B3pOC-
JIBIX nomaueﬁ CIIOPTUBHOI'O HA3HAYCHUSA, COACPIKAHUC KOTOPBIX NPOXOJUT B KOHIOIIHAX HeHHHl"paHCKOﬁ 00-
nmactu. B pe3yiabTaTe I/ICCJ'ICHOBEIHI/Iﬁ TMOJYYCHBI 3HAHUS KOHICHTPAIIUU U 3aBUCUMOCTHU IoKa3aTesieil OT Ce30H-
HOCTHU roja. He crour 3a6I)IBaTI), YTO MAKpPO- U MUKPODJIEMEHTHI HE CIIOCOOHBI CHUHTC3UPYIOTCA B OPraHu3me,
OHU JOJDKHBI MMOCTYNAIOT C IMUIIECBBIMU MPOAYKTAMH, a4 TaKXKE C HOquaeMOﬁ BOHOﬁ, BO3IYXOM. CrerneHp ux
nepeBapruBaHrsd HAIPAMYIO 3aBA3aHO C COCTOAHUEM CHUCTEMBI NbIXaHUA W CHUCTEMBI NHUIICBAPCHUS. Campli
CIIOKHBIN nepuoa i XUBOTHBIX - 3TO 3MMa, KOraa IMPOUCXOAUT CHMIKECHUE PE3UCTCHTHOCTHU OpraHU3Ma B
IEJIOM C CBA3H C INIOXUMHU KIMMATHYCCKUMHU YCJIOBUAMHU U MUHUMU3UPOBAHHEC (I)PI3PI‘I€CKOI>’I AKTUBHOCTHU Ha
CBCIKEM BO3YyXE. Bce a10 sBIIsICTCS npeapacrojararommumun q)aKTOpaMI/I JJIsl HapyHICHH paBHOBECHA MOKa3a-
Telei Ha YPOBHE LIEJIOTO0 OpraHu3Ma.

yCTaHOBJ’ICHO, YTO B OCEHHE-3UMHHI nepuon Ha6J'I}O,Ha€TC$I CHHUIKCHUC HOKaSaTCJ’IGﬁ, OTHOCUTECJIBHO CPEa-
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HETOJOBBIX IH(POBBIX 3HaUeHWH. Tak HaOIIOgaeTCs IMHEHHAs! 3aBUCHMOCTh MEKAY MOKA3aTENsIMH KOHIICH-
Tpayy Kabus u Gpocdopa B CBIBOPOTKE KPOBH — MUHUMYM T10 3HAYEHUSIM KOHLICHTPALMN TPOCIIEKUBAIOTCS
B 3UMHHU MEPHOA M cOCTaBistoT 2,53+0,27 mmons/m u 1,76+£0,11 MMOJIB/T COOTBETCTBEHHO. A MaKCHUMyM
3HAUEHHMH XapaKTepeH JUIsl OCEHHEro MepHo/ia U COCTABIIIOT y Kanblus - 3,63+0,29 MMmoib/n1 u y docdopa -
2,33+0,12 mmonb/n. [lonoOHas quHaMuKka HaOMIOAAETCS My APYTUX MOKa3aTesieil MUHepabHOro 0OMeHa op-
raiu3Ma. Tak A7 MUKpPO3JIEMEHTOB, TAKUX KaK ME/b, JKeIe30, OEIKOBO-CBsI3aHHbIN 10/ - MUHIMAaJbHbIEC 3HA-
YEHUsI OTMEUCHBI B BECEHHUH MEpHo]. ITO MOKHO OOBSCHUTH CHIDKCHHEM MHUHEPAIbHBIX KOMIOHEHTOB CaMo-
rO KOpMa, B Pe3yJIbTaTe JINTEIHHOTO XPAHEHUs, B PE3YJIbTaTe YEro MPOUCXOUT U3MEHEHMS XMMHUYECKOTO
COCTaBa PACTUTEIBHOTO KOPMa C OKHUCICHHEM KHPOB. Y KUBOTHBIX HAOIIOJAFOTCSI MUKPOAJIEMEHTO3bI, OCTE0-
aucTpoudeckue nporeccsl. OCEHHHUN Mepro]] XapaKTepru3yeTcsl HauBBICIINMY KOHIICHTPAIMAMEI MHHEpaIb-
HBIX BEILECTB B CHIBOPOTKE KPOBH JIOMIAfEH, B cpeHeM Ha 8-12 % B CpaBHEHUH CO CPEAHErOJ0BBIMU MOKA3a-
TeJISIME DTO OOBSICHSETCS, YTO MMEHHO B JICTHUH IEproj| Oblia MojiydeHa HanOOoJbIIasi M0Jib3a OT COYHBIX
pPaCTUTENIBHBIX BEIIECTB KOpMa U MPaBUIILHOTO MOLIMOHA.

OTH 3HaHUS HEOOXOAMMBI JJIsl TIOHUMaHHsI MIPOIIECCOB, MMPOUCXOSIINX B OPraHU3Me JIONIafeld B pa3Hble
BpPEMEHA T'0/1a U BO3MOXXHOCTH KOPPEKIIMH MUHEPAIBHBIX 100aBKaMHU C yIETOM IOTyICHHBIX TaHHBIX.

KaroueBrble ciioBa: Jiomaan, CblBOpOTKa KpOBU, MUHEPAJbI, CE30H IoJa, Cpe[[HeFO,HOBOﬁ moKas3aTeib.

BBE/IEHUE

Poccuiickas @enepanus sBISETCA CTPAHOU € OXI-
HUM M3 CaMbIX OOJBLIMX KOHENOTOJIOBHIl B MHpeE.
Tak TonbkO B eBporneickoi yactu PO HacuuThiBaeT-
cst Oosee 22 MuLUIMOHOB ocobeit [4]. B cpeanem Ha
100 yenosex npuxoaurcs 26 nomaneil. Takoro noxa-
3arens OoJbIIe HET HU B OJTHOM cTpane mupa. B Jle-
HUHTPAZCKOH 00JIaCTH KOHEBOJICTBO PA3BUBACTCS II0
TpEM HANpPAaBICHUAM: CaMO€ MHOTOYHCIEHHOE — 3TO
criopTuBHOe Hampasienue (53 %), manee uayT - pa-
6oune yomaan (30%) U HaAMMEHBIIWH TPOLEHT CO-
CTaBJISIET 3TO - MIIEMEHHOE KOHEBOACTBO (14%) [5,6].

VYcnoBusi OKpysKarome cpezsl HEMPEepbIBHO Me-
HSIOTCS, 1 B OTBET HA ATO MEHSIOTCS IOKa3aTeIH
kpoBu [1]. TlosTomMy coaepkaHue MHUHEpATbHBIX
BEIIECTB B CHIBOPOTKE KPOBH PA3INYACTCS B Pa3HbIC
MEPUOJIbl BPEMEHHU - YTPOM M BEUEPOM, BECHOW U
OCEHBIO U T.A. IIpocienuB 3aKOHOMEPHOCTh MEXITY
CE30HHOCTBIO TO/la U TOKA3aTeNsIMH MHUHEPAIbHOTO
oOMeHa Jionrajield, Mbl MOXKEM pacriojiaratb OOJIbIIH-
MU 3HaHHSAMH B OCOOCHHOCTSIX 3aBHCHMOCTH COCTa-
Ba paliOHa OT aHTPOIIOTEHHBIX (aKTOPOB, YTO JAET
HaM BO3MOJKHOCThH OoJiee IOJHOLIEHHOTO BBIOOpa B
JIMHEHKEe MUHEPAIBHBIX 100aBOK.

W3ydenne ocoOGeHHOCTEH MUHEPAIbHOTO OOMEeHa
BEIIIECTB Y JIOMIAJeH B 3aBHCHMOCTH OT CE€30Ha Toja
SIBJISIETCSL. AKTyaJIbHOM TEMOM, YTO IIPEAIOoaracT
moa0upaTh HauboJee paloHaIbHbIE CXEMbI KOPM-
JICHUs! JIOUIaiel, HaIllpaBJIEHHbIE HAa COBEPIICHCTBO-
BaHME TEXHOJIOTUH KOPMIICHHSI.

Llenpro HamIero HMccieIoBaHMS SIBIAIOCH KOM-
IUIEKCHOE HW3y4YeHHE MHKPOIIEMEHTHOTO OOMeHa
JIolna ieil B 3aBUCHMOCTH OT CE€30Ha rofia B YCIOBUAX
YaCTHOW KOHIOMIHY JICHUHTPAICKOW 00IaCTH.

MATEPHAJIBI U METO/IbI

HccnenoBatenbckas pabora Obuta clenana B
MIPOMEXKYTKE 1I€JIOT0 KaJICHAPHOTO T'0fla, Hayallb-
HBIM JTarioM CIIY)KHJI 3UMHHHA niepuoa. Jlabopatop-
Hasl 4acTh OCYIIECTBIISUIACH B YCJIOBMSX KadeIpsl
onoxumun u ¢usuosorn PI'bOY BO «CaHkr-
[lerepOyprckoro rocyaapcTBEHHOTO YHHBEPCHUTETA
BETepUHApHON MeanuIuHbI». OOBEKTOM HCCIe10Ba-
HHUS OBl BBIGpaHBI Jijomaan CIOOPTHUBHBIX HOPOJ -
TPaKEHEHCKasl U FaHHOBepCKas. B CbIBOPOTKE KpOBU
orpeessuit OMOXMMHYECKHEe MOKa3aTesH, XapaKTe-
PU3YIOIIME COCTOSTHHE MHHEpabHOro oOMeHa Jio-
majaei B 3aBUCUMOCTH OT Ce30Ha roja. B onbITHYIO

TPYyMNITy BXOAWIN 15 KIMHHUYECKH 30POBBIX JIOIIa-
JIell CpellHero BO3pacrta, MYKCKOro mnosia ot 5 go 7
ner. Ilepen B3sTHEM KpOBHM NPOBOIWIN KIMHHYE-
CKHIl OCMOTp JKHBOTHBIX C TepMmomerpuei. OTdop
po0 TPOBOIUIN U3 SIPEMHON BEHBI ¢ COOJIIOCHUEM
MIPaBWJI aCENTHKN W aHTUCENTHKU. Bpems ordopa -
20 4ucna KaXJ0ro NOCIeIHEero MecsIa Ce30Ha.

VccnenoBaHust MPOBOIWIN MO OOIIEHIPUHSTHIM
METOJIMKaM C HCIIOJIb30BaHUEM KOMMEPUYECKUX Habo-
poB st onpenenenus HII® «Abpuc +»: KOHLIEHTpa-
IIMIO KAJIBIMS B CHIBOPOTKE KPOBHU ONPEIEIISIIN KOJIO-
PUMETPUYECKHM METOJIOM C NMPUMEHEHHEM JIHarHo-
ctrgeckoro Habopa HII® «AbGpuct+». B ocHOBE Me-
Tofa - peakuus ¢ peareHToM Apceraso Il (Tug H.Y.,
1997); koHIeHTpaiuoo Gpochopa B CHIBOPOTKE KPOBH
OTIPEIEIISIIN KOJIOPUMETPUIECKUM METOIOM C TIpHUMe-
HCHHEM JuarHoctudeckoro Hadopa HIID «Abpucty.
B ocHOBe MeToa — peakiysi ¢ MOITUOJaTOM aMMOHHSI
(T H.Y., 1997); KOHIIEHTpaLIMIO MarHus B CHIBO-
POTKE KPOBH ONpPENEIUTH KOJOPUMETPHUYECKUM Me-
TOZOM C TPHMMEHEHHEM IHAarHOCTUYECKOro Habopa
HII® «AGpuct+». B ocHOBEe MeTOa — peaknus ¢ KCH-
muauioBbiM cuHuM (Turr H.Y., 1997); xonueHTpa-
MO KaJIUsI B CBIBOPOTKE KPOBHU OIPEACIISUIH KOJIOpHU-
METPHYECKUM METOJIOM C MPHUMEHEHHEM TUAarHOCTHU-
geckoro Habopa HII®D «Ab6puc+». B ocHoBe MeTona
— peakuus ¢ terpadenmnoopara Hatpus (Tum H.Y.,
1997); KOHIICHTpAIMI0 MEIOH B CBHIBOPOTKE KPOBH
OIIpe/IeIISUIN KOJIOPUMETPHUUECKUM METOIOM C IPUMe-
HEeHHEeM auarHoctmdeckoro Habopa HIID «Aobpucty.
B ocnoBe MeTona — peaxuusi ¢ peareHtoM 3,5-di-Br-
PAESA(Tunr H.Y., 1997); koHUEHTpaIuio *eneza B
CBIBOPOTKE KPOBH ONPENENIATN KOJIOPUMETPHUIECKUM
METO/IOM 0e3 JeNpOTeHHU3AlMd C TPHUMEHEHHEM
nuarHoctuaeckoro Habopa HIID «AbGpuc+y». B ocHo-
Be MeToja — peakuus ¢ peareHToM Nitro-PAPS (Tun
H.Y., 1997); OelkOBOCBSI3aHHBIH WOJ OMPEACISLIH
METOJIOM JKCTpakuuu Ttosryojom (Mensenes B.B.,
Bomuex 10.3., 1997).

[omy4yeHHbIe aHHBIE TOIBEPTHYTHI CTAaTHCTHYE-
CKOM 00paboTKe C MOMOIIBI0 TPOTPaMMHOTO TTaKeTa
Statistica 6.0 ¢ ompeneneHneM CIEAYIOMNX MOKa3aTe-
neit: M - cpenHee apudmMeTnueckoe; m - ommoka cpes-
HEro apu(pMETHIECKOro; t - Kpureprii CThIO/ICHTA.

PE3YJIBTATBI H ObBCY/K/IEHUE

B XOZC€ aHaJIu3a IMOJYYCHHBIX PE3yJibTaTOB MPO-
CJICIKUBAIOTCA CICAYIOIHNEC 3aKOHOMEPHOCTHU: MUHU-
MaJibHagd CE€30HHAd KOHILCHTpalus KaJlbLHs OTMCYC-

132 HopmaruBHO-1IpaBoBoe perynupoBanue B Berepunapun / Legal regulation in veterinary medicine, Ne 3, 2024 r.



Ha B 3MMHUH nepuon u coctaBusger 2,53+0,27
MMOJIB/JI, TOTJa KaK TOCTOBEPHOE YBEIHMUCHHUE OTME-
yaeTcss B JICTHUH M oceHHUH nepuon Ha 32,4 % u
44,27 % coorBerctBeHHO (p<0,05). Haumswicuiue
MOKa3aTeIl OCEHHETo Mepuo/ia B CPAaBHEHUE C CPe/I-
HErOJOBBIM MMOKa3aTeJqssMM  Bhiie Ha 15 %,
HaMMEHBIIME 3UMHETO TEepHOa HIDKE CPEITHET0JI0-
BBIX ITOKazareneit Ha 19 %.

Hnsa ¢dochopa xapakTepHa Takas XKe 3aBUCH-
MOCTbH - JTHHEHHOE YBENIWYCHNE: MUHUMAJIbHAsT KOH-
LEHTpAIMs 0OTMeYaeTcst 3uMoit 1,76+0,11 MMois/i, a
Ha4yMHasi C BECEHHETO MepHojia MPOUCXOAUT YBEIH-
YCHUEC JTAHHOTO MOKA3aTesl, JOCTUTAs MaKCHMyMa
ocenbio 2,33+0,12 mmons/n (p<0,05). Tem cambiM
yBenmmuuBasich Ha 32,4%. OTHOCUTENBHO CPEIHETO-
JIOBOTO TTOKAa3aTessi MUHUMAaJIbHbIC 3HAUCHHS 3UMHE-
ro mepuoja Hike Ha 17%, mpu 3TOM OCEHHETO Iie-
puona 3HaueHus Bbllle Ha 9 %.

KoHnnenTtpanus xamausi B ChIBOPOTKE KPOBH OT
CEe30Ha rojia Cleayrolas: MaKCUMalbHbIC BETUYHHA
OTMEYEHA OCEHBIO, UTO cocTaBisieT 5,9+0,23 MMOJIL/
JI, MHHHMajbHas 3uMmoi 5,17+0,24 MMomw/1, d9TO
MIOKa3bIBAET TEHACHLMIO K yBenudeHuto Ha 14,1 %,
OTHOCHTEIIFHO HAWBBICIINX 3HAYCHUH, XapaKTePHBIX
Ha OCCHHHUH TepHoA. B cpaBHeHHWe C cpemHeroio-
BEIM ITOKa3aTeeM B 3UMHUM TIEPUO]T 3HAUCHHS HIDKE
Ha 7%, ocenHuii BhImIe Ha 6%.

Ce30HHasi TMHAMHUKA MarHusi B 3aBHCHUMOCTH OT
CC30HHOCTH BBITJISTUT CIICAYIOIIUM 00pa3oM: MuHu-
MaJIbHbIC 3HA4YCHUsS OTMECYCHBI B 3UMHE-BECCHHUU
nepuon (0,9+0,12 mmoms/m u 1,05+0,13 Mmoms/m,
COOTBETCTBEHHO), MaKCHUMAaJIbHbIE 3HAYCHHE OCCHBIO
u coctasmsier 1,31+£0,08 mmomns/n (p<0,05), uro Ha
45,56 % BBILLIE CPEAHETOOBOIO NOKa3aTens Ha 24%.

KoHieHTpauss Mead MUHHMAaIbHBIX 3HAYCHUN
JIOCTUTAaeT BECHOMU, uTo cocraBiseT 5,8+0,41, B Be-
CEHHUH MEPUOJ IPOUCXOJNUT YBEIMUEHUE MEAHN Ha 8
% u erom Ha 11,5 % COOTBETCTBEHHO M COCTABIISIET
7,2+0,38 u 7,43+0,29, OTHOCHUTEIBHO CPEAHETOJ0-
BBIX ITOKAa3aTeseH.

B ce3oHHOI aMHAMUKE KOHIIGHTpAIMU JKelie3a B
CBIBOPOTKE KPOBU OTMEYAIOTCS MUHUMAJIbHBIE 3HAUC-
HMS BECHOM u cocTtaBiister 24,34+2,26, uto Ha 32,8 %
JIOCTOBEPHO HIKE OCEHU M cocTaBisieT 32,33+2,78
MKMOJIB/TT (p<0,05). OTHOCHUTEIBHO CPEIHETOOBBIX
3HAYCHHWH TIOKa3aTesu, HaOJrojgaeMble B OCEHHUI
nepuo Belue Ha 13%.

AHamM3upys CE30HHYI JWHAMHKY KOHIICHTpa-
MK OEJIKOBO-CBSI3AHHOTO #OJla MOXKHO OTMETHTH

yBenmmueHne ¢ BeceHHero mepuonma 200,34+11,7
MKMOJIB/T K OceHHeMYy Ha 49 %, 9TO HOCHT J0CTO-
BepHbI xapakrep (298,51+12,2). MuHuManbHele
3HAUEHMs] XapaKTepHbI Ul BECHBI U COCTaBIIIIOT,
gyro Ha 20% HIDKe 3UMHeEro nepuoja. B cpaBHeHun
CO CPEIHETr0I0BBIMH TOKA3aTeNIIMU BECEHHUII nepu-
0]l KOHLIEHTpAIUsI OEIKOBO-CBSI3aHHOTO HOJa HIKE
Ha 20 %, a oceHHHe 3HaUYeHUS BhIlie Ha 18 %.

[TpoBenst m3ydyeHHe 3aBUCHUMOCTH CE30HHOCTH
roja W KOHILEHTPAIMM MAaKpO M MHUKPO3JIEMEHTOB
MOJKHO CKa3aTh, YTO CYILECTBYET CE30HHAasl AUHAMHU-
Ka KOHLEHTPALMH HEKOTOPBIX MHHEPaJbHBIX Be-
IIECTB B CHIBOPOTKHU KPOBH JIOIIaei.

Kanp1mii - oMH U3 KIII0YEBBIX MaKpPOAJIEMEHTOB,
HEOOXOANMBIX AJISI TOJACPKAHUS JKU3HEAEATEIbHO-
ctr opranu3Ma. OH IOCTYNAET B OPTaHU3M C MHIIEH
1 OMOJIOTMYECKH aKTHBHBIMH JI00aBKaMH, BCAChIBa-
eTcs B TOHKOM KHIIEYHHUKE U MONAAaeT B KPOBOTOK
[4]. Oxono 99 % »nToro MmuHepamza COACPKHUTCA B
KOCTAX M 3y0ax, octaBmmiics 1 % IUpKyIupyeT B
KkpoBoToke. OH ydacTByeT B pOpMUpOBaHHUH 3y0OB U
KOCTEH, y4JacTByeT B MBIIIEYHOM COKpAIICHUH,
CBEPTHIBAEMOCTH KPOBH, TIOBBIIICHHE YCTOHYUBOCTH
OpraHu3Ma K BHEIIHHM HEOJIaronpusTHBIM (aKTo-
paM, B TOM 4nclie K HHPEKINAM, a TAKXKE BO MHOTHX
JIPYTHX BaXXHBIX ITPOIIECCAX B OPTaHU3ME.

Dochop — sABISIETCS OHUM M3 BOKHBIX MaKpodJie-
MEHTOB, BXOJUT B COCTaB KJIETOK opraHusma. [Ipunu-
MaeT ydacTHe B OOJIBLIOM KOJMYECTBE OOMEHHBIX
MPOLIECCOB OpraHu3Ma M HyXeH i (GopmupoBaHus
KOCTeH U TKaHeH (0COOEHHO HEPBHOW M KOCTHO).

Kanuii -  BakHBIM 3JEKTPOIUT cocTaBa KPOBU
OpraHu3Ma, NPHHUMAaeT ydJacTHe B CTaOMIM3aNU
HOPMAaJIbHOH (DYHKIIMM KJIETOK, TOJUICP)KKE HEPBHOM
CHCTEMBI, PETYJIAINN CePICIHO-COCYAUCTON CUCTEMBI
U TIOJ/IePKAHUHM HOPMAJIBHOM paboThl MbI [2,3].

Maruuii - 3T0 HEOOXOAMMBINA IS HOPMAILHON
JKM3HEAESATEIBHOCTH KHUBOTHOTO OPraHU3Ma MHKpO-
9JIEMEHT, KOTOPBIM IIOIAa/JaeT B HEro eXeJHEBHO
BMecTe ¢ numield. OH MpUHUMAaeT ydacTue B SHepre-
THYECKOM OOMEHE, aKTHBH3MPYeT (PyHKIMOHHPOBA-
HHEe MHOTHX (pepMeHTOB, oTBevaeT 3a cunrte3 JIHK,
CrocoOCTBYeT Teperade HEPBHBIX HMITYJbCOB,
YMEHBILAET JIOMKOCTh KOCTEH.

Kenezo - HEOOXOAUMBI MHUKPOAJIEMEHT, KOTO-
pBIil yyacTBYeT B CO3JaHUM 3pUTponuToB. OHO He
BBIPa0aTHIBACTCSl B OPraHU3ME, a TOCTYIAET TOJIBKO
U3BHE, C POYKTaMH.

Menp - 3CCEHIHMANBHBIN (KM3HEHHO HE0OX0au-

Ta6muma 1.
KoHIIeHTpali MUHEPAITbHBIX BELIECTB B CBIBOPOTKE KPOBH Y JIOIIA/ICH B 3aBUCHMOCTH OT CE30Ha To/ia
(M=£m, n=15)
. E aummmst Ce30H rojia Cpt\e}nHeroz{o-
OKa3aTeb BOH MmoKasa-
U3MEPEHUs 3uma Becna Jleto OceHb -
Kanbiumit MMOJIb/TI 2,53+0,27 3,05+0,26 3,35+0,21%* 3,63+0,29* 3,14+0,3
Dochop MMOJIB/JT 1,76+0,11 2,15+0,1 2,24+0,14* 2,33+0,12* 2,12+0,12
Kanuii MMOTIE/ T 5.17+0,24 5 36+0,28 5774035 5.0+0,23 5554027
Marmuii MMOTIE/ T 0,0+0,12 1,05+0,13 1,24+0,12 1,31+0,08% 1,12+0.1
Menn MKMOJIB/ T 6,19+0,43 5.8+0,41 7.2%0,38* 7.43+0 20% 6,66+0,33
Keneso MKMOJIB/ T 30,04+3,13 2434226 2734287 32.3342,78% 28,51+2,63
beoso- MrMonb/m | 240,66+12,69 | 200,34+11,7 | 268,34+13,41* | 298,51+12,2* | 251,96+11,79
CBsI3aHHBIN O

*- N3MEHEHHMsI JIOCTOBEPHB!I OTHOCHTEJILHO MUHUMAJIILHBIX 3Ha4eHUH nokazarens (p<0,05)
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MBIH) MHKPOIJIEMEHT Ul JKUBOTHBIX W YeNOBEKa.
Ona sBIAETCS COCTABHOW YacCThI0O MHOTHX (hepMeH-
TOB, KOTOPBIC OCYIICCTBIISIOT Pa3IUUHbIC OMOXUMH-
YEeCKHUC PEAKIUU. B 4YacTHOCTH, Meb-COJCpKaIInit
0€JIOK IepyJIOIIa3MUH HEOOXO UM JIJIsl HOPMAaJIbHOTO
00MEHa JKene3a, €ro BCachlBaHus v yTunusaiuu [9].

Hon — oueHb BaxKHBI MUKPO3JIEMEHT ISl Opra-
HU3Ma, TaK KaK OH BXOOUT B COCTaB THPOWIHBIX
TOPMOHOB. THPOKCHH PEryiIupyeT oOMEHBI B opra-
HU3ME — OCJKOBBIH, YIIIEBOIHBIN, JKUPOBOH, BOIHO-
coneBoil oOMeHbI. Takke ydacTByeT B Mpolieccax
TEPMOPETYJISALIUU U TEIJIO0OOMCHA, BIMSCT Ha MONY-
YCHUC HOBBIX KJICTOK M Pa3BUTHE KICTOK, PETYJIH-
pyeT paboTy IICYCHH U CePACYHO-COCYIMCTOM CUCTE-
MeI [5,8]. Kpome Toro, #ox BaxeH I CHMOMOHT-
HOW MHUKpodops! opranu3ma [10].

3AK/IOYEHUE

KoHUeHTpauuss MHUHEpajioB B CHIBOPOTKE KPOBH
JOoMmanel HMMeeT CEe30HHYK [MHAMUKY. BeceHHe-
3UMHHI TIEPHOJ] XapaKTePU3YeTCsl Pa3BUTHEM MHKPO-
9JIEMEHTO30B, ocTeoauctpodueil. OceHHHH TepHon
XapaKTepU3yeTcss HaWBBICIIUMH  KOHLECHTPALMSIMU
MUHEpaJbHBIX BEIIECTB B CHIBOPOTKE KPOBH JIOILIAICH.

KomruiekcHoe — M3ydeHHE  MHKPOAIJIEMEHTHOTO
oOMeHa Jolageil Mo3BoJsieT MONy4YuTh Oojiee IIry-
0okue 3HaHMA O (haKTOpax, METCPMUHHUPYIOMINX 00-
MEHHBIE TIPOIIECCHl B OPraHU3Me )KUBOTHBIX, U CIIO-
CcOOCTBYET MOBBIIICHUIO A((GEKTUBHOCTH BEICHHUS
KOHeBoJCTBa. JlaéT BO3MOYKHOCTH NPABUIBLHOTO
1noJ00p M BHIOOpPa MHUHEPAIBHBIX MPEMHUKCOB JUIs
KOPPEKLIMH BBISIBIICHHBIX HAPYILCHUI.
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SEASONAL DYNAMICS OF INDICATORS OF MINERAL METABOLISM IN HORSES IN THE CONDITIONS
OF THE LENINGRAD REGION
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St. Petersburg State University of Veterinary Medicine, Russia

The article analyzes the seasonal dynamics of mineral metabolism indicators in adult horses kept in private stables in
the Leningrad region. As a result of the research, knowledge of the concentration and dependence of indicators on the sea-
sonality of the year was obtained. It is important to remember that macro- and microelements are not synthesized in the
body, they come from food, water, and air. The degree of their assimilation depends on the state of the respiratory and
digestive organs. The most difficult period for animals is winter, when there is a decrease in the resistance of the body as a
whole due to poor climatic conditions and minimizing physical activity in the fresh air. All these are predisposing factors
for the imbalance of indicators at the level of the whole organism.

It is established that in the autumn-winter period there is a decrease in indicators relative to the average annual digital
values. Thus, there is a linear relationship between the concentration of calcium and phosphorus in blood serum — the mini-
mum values are observed in winter and are 2.53+0.27 mmol/l and 1.76= 0.11 mmol/l, respectively. And the maximum
values are typical for the autumn period and are 3.63+0.29 mmol/I for calcium and 2.33+0.12 mmol/l for phosphorus. Sim-
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ilar dynamics is observed in other indicators of the body's mineral metabolism. Thus, for trace elements such as copper,
iron, protein-bound iodine, the minimum values were noted in the spring period. This can be explained by a decrease in the
mineral components of the feed itself, as a result of long-term storage, resulting in changes in the chemical composition of
vegetable feed with fat oxidation. Microelementoses and osteodystrophic processes are observed in animals. The autumn
period is characterized by the highest concentrations of minerals in the blood serum of horses, on average by 8-12% com-
pared with the average annual figures, This is explained by the fact that it was in the summer period that the greatest bene-
fit was obtained from juicy plant substances of feed and proper exercise.

This knowledge is necessary to understand the processes occurring in the body of horses at different times of the year
and the possibility of correcting mineral supplements based on the data obtained.

Key words: horses, blood serum, minerals, season of the year, annual average.

REFERENCES

1. Blood biochemical markers in Saanen goats depending on
month of pregnancy / A. Taraskin, A. Bakhta, L. Karpenko [et
al.] // FASEB Journal. — 2021. — Vol. 35, No. S1. —P. 05198. —
DOI 10.1096/fasebj.2021.35.51.05198. — EDN JSVGFR.

2. Pregnant Cows and Heifers Blood Profile Comparison /
A. 1. Kozitsyna, L. Yu. Karpenko, A. A. Bakhta [et al.] //
International scientific and practical conference "Agro-
SMART - Smart solutions for agriculture" (Agro-SMART
2018), Tyumen, July 16-20, 2018. Vol. 151. — Tyumen:
Atlantis Press, 2018. — P. 391-396. —- EDN ZCDCWT.

3. Changes in hematological blood parameters in horses partici-
pating in equestrian distance races / B. S. Semenov, V. A.
Guseva, T. Sh. Kuznetsova, A. V. Nazarova // International
Bulletin of Veterinary Medicine. - 2022. - No. 3. - P. 193-199. -
DOI 10.52419/issn2072-2419.2022.3.193. - EDN ZYKYYD.
4. Vasilyeva, A. P . Black Arabian horses and prospects
for their use in breeding work with the breed / A. P. Vasi-
lyeva // Horse breeding and equestrian sport. — 2010. — No.
1.—P.8-10.—- EDN OWLDAT.

5. Karpenko, L. Yu. Dynamics of the content of thyroid hor-
mones in the blood serum of horses in connection with the
provision of the body with iodine and selenium / L. Yu.
Karpenko, R . N. Selimov, A. A. Bakhta // Scientific notes of
the Kazan State Academy of Veterinary Medicine named after
N.E. Bauman. - 2010. - T. 203. - P. 118-122. - EDN SBDLRJ.
6. Markin, S. S. Evaluation of the clinical condition of

adult hobby-class horses kept in the conditions of a city
equestrian club / S. S. Markin, S. A. Zinovieva, S. A. Ko-
zlov // Priority vectors for the development of industry and
agriculture : Proceedings of the V International Scientific
and Practical Conference: in 7 volumes, Makeyevka, April
21,2022 / Donbass Agrarian Academy. Volume II. - Ma-
keyevka: State Educational Institution of Higher Profes-
sional Education "Donbass Agrarian Academy", 2022. - P.
78-82 . — EDN HCDCWY.

7. Orlova, N. E. Correlation dependence of clinical and bio-
chemical parameters of protein metabolism in the blood of
racehorses with cardiovascular pathologies / N. E. Orlova,
M. E. Ponomareva, S. A. Pozov // Veterinary Science, ani-
mal science and biotechnology. — 2021. — No. 1. — P. 13-20.
—DOI 10.36871/vet.z00.bi0.202101002. - EDN HYJLJK.

8. Features of thyroid hormone metabolism in horses under
conditions of iodine and selenium deficiency / A. A. Stekolni-
kov , L. Yu. Karpenko, A. B. Andreeva, A. A. Bakhta // Rus-
sian Journal of Problems of Veterinary Sanitation, Hygiene and
Ecology. - 2015. - No. 2 (14). - P. 96-100. - EDN UKSUTR .

9. Selimov, R. N. Age dynamics of trace element content in
the hair coat of horses / R. N. Selimov // Ippology and veteri-
nary science. - 2011. - No. 1 (1). - P. 30-33. — EDN PJGVDP.
10. Selimov, R. N. Microelement status in horses in the
Leningrad region / R. N. Selimov // Issues of legal regula-
tion in veterinary medicine. — 2009. — No. 1-2. — P. 111-
112. — EDN KDTAFH.

Ilo 3asBKamM BeTCHENUATHUCTOB, IPAKIAH, OPUANYECKUX JHUI IPOBOAUM
KOHCYJIbTAIlUN, CEMUHAPHI MO0 OPraHU3ANMUOHHO-NIPABOBBIM BOIPOCAM,
KACAIOLIUXCH COAEPKATETBHOI0 U TEKCTYaJbHOI0 aHAJIN3a HOPMATHUB-
HBIX NIPABOBBIX AKTOB 10 BETEPHHAPHUHU, IPAKTUKHA UX UCIOJIb30BAHMS B
OTHOILIEHWHU TVIAHMPOBAHUSA, OPTAHU3ALUM, IPOBEIEHNs, BeTEPUHAPHBIX
MEpPONPUSITUAX NPH 3apPa3HbIX M He3apa3HbIX 00JIe3HAX KUBOTHBIX M

II'THUII.

Koncyabrauum u ceMuHaApbl MOTyT ObITH NMpoBeaeHbl Ha 0a3e CaHKT-
IleTepOyprckoro yHuBepcuTeTa BeTEPUHAPHOI MeIUIMHBI UJIHM C Bble3-
JIOM CHEeIMAJIMCTOB B J1000i cy0beKT Poccum.
Tea/daxc (812) 365-69-35, Mo0. Teu.: 8(911) 913-85-49,
e-mail: 3656935@gmail.com

HopmaruBHO-1ipaBoBoe perynupoBanue B Bereprnapun / Legal regulation in veterinary medicine, Ne 3, 2024 r. 135



