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Annotation. Osteoarthritis is one of the most common chronic joint diseases in dogs, leading
to pain, lameness, and reduced activity. The main etiological factors include trauma, dysplasia,
genetic disorders, obesity, and functional overloading of the joints. Pathogenetically, osteoarthritis
is accompanied by changes in the osteochondral complex, synovium, and subchondral bone, which
necessitates a multicomponent diagnostic approach. The key diagnostic tools are COAST and
COASTeR, which combine owner- and veterinarian-based assessment of the animal along with
radiographic findings. Among imaging methods, the main ones remain radiography, computed
tomography, magnetic resonance imaging, and ultrasonography. Radiography allows the evaluation
of later changes (osteophytes, enthesophytes, subchondral sclerosis), while MRI and CT increase
the accuracy of early detection of degenerative processes. Ultrasonography enables assessment of
soft tissue structures and synovitis. Arthrocentesis and the determination of inflammatory
biomarkers, including C-reactive protein and hyaluronic acid, provide laboratory confirmation of
the process and monitoring of treatment effectiveness. Despite significant advances, the issues of
protocol standardization and accessibility of modern diagnostic methods remain relevant.

Keywords: dogs, osteoarthritis, diagnosis, radiography, COAST
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AHOTaNifA: y3araJIbHEHO Cy4yacH1 YsBJIEHHS Npo O10XIMIYHI, TOPMOHAJIbHI Ta MeTa0oJIYH1
6ioMapKepH TEMJIOBOTO CTPECY Y MOJIOUHUX KOpiB. Po3risHyTO (i3ionoriuHi peakiii opranismy Ha
XpOHIYHE 1 TOCTpe TepMiuHE HaBaHTaKEHHS, 30KpeMa 3MIHU B CEKpellii KOPTU30J1y, PIBHAX BUIBHHUX
KHUPHUX KUCIIOT, aHTUOKCHJIAHTHINA CHCTEMI Ta MOKa3HUKAaX OKUCIIOBAJILHOIO CTpecy. BucBiTieHo
MeXaHI13MHU NOPYLIEHHS TOMeOoCcTa3y, MeTabOIYHOI afanTalii, IMyHHOI BIIIOBI1 Ta IXHiH 3B’ SI30K 13
npoAyKTHBHICTIO. CHCTEMaTH30BaHO JITEpaTypHi JOKepena IIOAO0 MapKepiB, YYyTJIUBUX [0
TPUBAIMX XBUWJIb CIIEKHU Ta 1HAUBITyaIbHUX BIJIMIHHOCTEH M1 MOPOJaMHU.

KurouoBi ciioBa: TernioBuii crpec, MOJIOYHI KOPOBHU, Oi0MapKepu, KOPTH30J1, AaHTHOKCHIAHTH,
BUIbHI JKUPHI KUCJIOTH, OKCUJIATHBHUMN CTpPEC.

[lig BIUIMBOM TPHBAJIOTO TEIUIOBOTO HABAaHTAKEHHS Y KOPIB aKTHBYETHCS TilOTAIaMO-
rino¢izapHo-HaJHUPHUKOBA BiCh, IO CIHPUYHMHSIE MOCHUJICHY CEKPELil0 KOPTHU30JIYy — KIHOYOBOTO
ropMoHy crpecy. Koptu3zon He nuie MoO1Ti3ye eHepreTHIHI pe3epBU (depe3 TIIIOKOHEOTeHe3), a i
NpUTrHiuye iMyHHY (YHKIIO Ta 3HIKYe CHHTe3 OUIKiB. Y poboTi Mylostyvyi et al. (2024)
MPOJICMOHCTPOBAHO, IO y TEPIOAX JITHBOI CIEKH KOHIIEHTpAIlisi KOPTHU30Jy B CHPOBATIl KPOBI
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KOpIB 3pocTana y moHajn 1,5 paza, 0COOIMBO Yy BHCOKOIPOIYKTUBHUX TBApHWH, IO CBIAYHUTH PO
OinpIry (hi3i0J0TIUHY HAIPYTY.

OmauM 13 paHHIX METa0OJIYHUX IHAUKATOpIB cTpecy € BuUIbHI >kupHI Kuciaotu (BXKK),
BUBIUJIBHEHHS SIKMX CTUMYJIOETBCS IiJ] A1€I0 KOPTU30Iy. Y JOCITIJKEHHI 3a(iKCOBaHO 3pOCTAHHS
KOHIIEHTpallii 0JIeTHOBOi, MaJbMITHHOBOI Ta JIIHOJICBOI KHCJIOT y CHPOBATIli KPOBI KOpIB, IO
CBIIYUTH MPO IHTEHCHBHY MOOUII3alil0 JKUPY SK JpKepela eHeprii 3a yMOB TEIJIOBOTO
HaBaHTakeHHs. HaanmumkoBe HagxomkenHs BIXKK no mewinku Moxe COpUYMHUTH i
NepeBaHTAKEHHSI, KETO3 1 3HWKEHHS MOJIOYHOI poaykTuBHOCTI (Mylostyvyi et al., 2021).

OkuCIIOBaIbHUIT ~ CTpEC BHUCTYNA€ BAXJIMBOIO JIAHKOIO y MATOreHe31 TEeIUIOBOTO
HaBaHTaxeHHA. [lopymienHs OamaHCy MK MPOAYKIIEI BUIBHUX PAJAMKAIIB 1 aHTHOKCHAAHTHOIO
CHUCTEMOIO OpraHi3My HPH3BOJIUTH J0 YIIKO/KeHHS MeMmOpaH, OinkiB 1 JJHK. B excrnepumenti
Gutyj et al. (2024) 3adikcoBano 3pocTaHHsl piBHS MajoHOBoro miampaeriny (MIIA) — mapkepa
JTINOMEPOKCUAHOTO OKHMCHEHHS Ta 3HIDKEHHS aKTUBHOCTI AHTHMOKCHJIAHTHUX (PEpPMEHTIB
(cynepokcuIcMyTa3u, KaTajla3W) y KOPIB MiJ JTI€0 €HIOTOKCUKO3Y, 1HIYKOBAHOTO TEILIOBUM
cTpecoMm. BBenennss mnpemnapary «byTracenMeBiT» YacTKOBO BiJHOBIIOBAIO AHTHOKCHIAHTHUI
CTaTyc, IO MiATBEPKYE JOLULIBHICTh KOPEKIIii aHTHOKCUIAHTHOT CHCTEMH B YMOBAaX CITCKH.

KpiM knmacm4HUX MapKepiB, NEPCIEKTUBHUM HAIPSIMOM € BUSBICHHS XPOHIYHUX OLIKOBHX
MapKepiB CTpecy, NOB’S3aHUX 13 JOBrOTPUBAIIMM HABAHTAXXEHHSAM. 3TiHO 3 pe3ylbTaTaMu
nocaimkens (Grelet et al., 2022), y kpoBi KOpiB 13 XpOHIYHUM TEIUIOBUM CTPECOM BUSBICHO 3MiHU
KOHIIEHTpaliid OuIKiB roctpoi (a3, 30kpeMa rantoriodiHy, CepoMyKoimy Ta anbda-1-kuciaoro
TIIIKOMPOTEiHy, 110 BiqoOpajkae CUCTEMHE 3alajeHHs i aKTUBAIlil0 IMyHHOT BiAMOBI/I.

Ha peakmito kKopiB 1O CHEKM 3HAYHO BIUIMBAIOTH T'€HETHYHI Ta MOPOJHI OCOOIMBOCTI.
Hanpuxnan, y mocnmimkenni Gantner et al. (2017) BcTaHOBIEHO, 110 MicleBl A00pe aganToBaHi
MOPOIY  TPOSBIAIOTH  BHIIY  TEPMOTOJICPAHTHICTH  TOPIBHSAHO 3  TOJINTHHAMH, IO
CYIPOBOJIKYBAOCS HWKYUMH piBHAMH KopTusony Ta BXXK mpu ognakoBux 3Hadennsx THI YV
MOEJTHAHH] 3 1HAMKATOpaMHM MPOAYKTUBHOCTI 1€ J03BOJISIE€ OI[IHIOBATH aJanTallliiHUM MOTeHIian
TBapHH 1 GOpPMYBaTH CTpaTeETii ceNeKii Ha CTIHKICTh /10 TEMJIOBOIO CTPECY.

[aTerpauist pizHux OGlomapkepiB (TOPMOHAJIBHUX, METAaOONIUYHUX, IMYHHHX) 13 MOKa3HUKaAMHU
Mmikpokmiimaty (THI, TpuBamicTh crieku, HiYHE OXOJIO/KEHHS) J03BOJSE MOOYIyBaTH KOMIUIEKCHY
MOJI€JIb MOHITOPHHIY TEIUIOBOTO HaBAaHTa)KEHHS Ha PIBHI CTaja. 3aCTOCYBAaHHS TaKUX MoOJelel
0COOMMBO BaXJIMBE B YMOBaX KIIMaTHYHHX 3MiH 1 JeAalli YacTillUX XBUJIb CIEKH B YKpaiHi
(Vasilenko et al., 2018; Mylostyvyi et al., 2019).

BucnoBok. biomapkepu TeniaoBoro crpecy BioOpaxaroTh KIHOUOBI (i31010T1YHI MEXaHI3MHU
MOPYILIEHHST TOMEOCTa3y y MOJOYHUX KOpIB, 30KpeMa TOPMOHAJbHY BIJANOBiAb, MOOLII3AIIIO
EHEpPreTHYHUX PECYPCIiB i PO3BUTOK OKCHUIATHBHOIO CTPECY. IX MOHITOPHHI [a€ 3MOTY BUSBUTH
MOYaTOK JECTPYKTUBHUX MPOLECIB ILI€ 0 MOSIBH KIIHIYHMX CHMITOMIB. Bukopucransus mnanHeni
OloMapkepiB y moenHaHHI 3 mokasHukamu THI BigkpuBae HOBI MOXIMBOCTI HJs PaHHBOT
JIarHOCTHKY TEIJIOBOTO CTPECY, 1HIMBIIyalli3allli MEHE/UKMEHTY Ta CeNeKIli Ha TePMOCTIHKICTb.
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Abstract. Current knowledge on biochemical, hormonal, and metabolic biomarkers of heat
stress in dairy cows is summarised. The physiological responses to chronic and acute thermal load
are considered, including changes in cortisol secretion, levels of free fatty acids, antioxidant
defence, and oxidative stress indicators. The mechanisms of homeostasis disruption, metabolic
adaptation, and immune response are described, along with their associations with productivity.
Literature sources are systematised regarding biomarkers sensitive to prolonged heat waves and
breed-specific differences.

Keywords: heat stress, dairy cows, biomarkers, cortisol, antioxidants, free fatty acids,
oxidative stress.
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AHoTanin. Y poOoTi NpencTaBlIeHO pe3yJabTaTH EKCIEPUMEHTATbHUX JOCTIKEHb MI0/0
MOPIBHSIHHS MPOTYKTUBHOCTI, 1HTEHCUBHOCTI POCTY, piBHS 30€pEeKEHOCTI, CIOKUBAHHSA KOPMIB,
KOHBepCii MOXKMBHUX PEUOBHH 1 E€KOHOMIYHOI €()eKTUBHOCTI BHMPOLIYBAaHHS TiOpUIHHMX CaMIliB
CBUHEN 3a yMOB BUKOPHCTAHHS XIpypriyHOi Ta IMyHOJOTIYHOI KacTpauii. EkcriepumMeHT mpoBeneHo
B YMOBax IIPOMHCIIOBOTO CBHHOKOMILJIEKCY 3a piAKOi cHCTeMH ToIiBmi. BcranoBneHo, 110
IMYHOJIOTIYHO KacCTPOBaHI KHYPIIl BiI3HAYAIHMCS KPAIIUMH MMOKa3HUKaMHU POCTY, 30€pEKEHOCTI Ta
e(EeKTUBHIIIO KOHBEPCI€I0 KOPMIB TMOPIBHAHO 3 XIPYpriuyHO KAacTPOBAaHUMH aHAJOTaMHU.
CepenHboo00BI TpUpPOCTH CBUHEH gocnigHoi rpynu Oymu Bummmu Ha 1,41% y mepiofg
nopoiyBaHHs Ta Ha 9,95% mig wac BiAronismi, a kiHiesa xwuBa mMaca — Ha 7,70%. [Ipu upomy
KopMOBa co0iBapTicTh | Kr mpupocTy 3HHM3WiIaca Ha 2,23%, a eKOHOMIYHa PEHTa0eNbHICTh
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