103

endotoxicosis. Scientific Messenger of LNU of Veterinary Medicine and Biotechnologies. Series:
Veterinary Sciences, 26(114), 210-216. https://doi.org/10.32718/nvlvet11431

4. Mylostyvyi, R. V., Wrzecinska, M., Samardzija, M., Gutyj, B. V., Yefimov, V. H.,
Skliarov, P. M., & Lieshchova, M. O. (2024). Impact of heat stress on blood serum cortisol level in
dairy cows. Theoretical and Applied Veterinary Medicine, 12(4), 3-8.
https://doi.org/10.32819/2024.12016

5. Mylostyvyi, R., & Izhboldina, O. (2019). Climate assessment in modern sustainable cattle
barns using temperature-humidity index. New Stages of Development of Modern Science in
Ukraine and EU Countries. https://doi.org/10.30525/978-9934-588-15-0-134

6. Mylostyvyi, R., Chernenko, O., & Lisna, A. (2019). Prediction of comfort for dairy cows,
depending on the state of the environment and the type of barn. Development of Modern Science:
The Experience of European Countries and Prospects for Ukraine. https://doi.org/10.30525/978-
9934-571-78-7 53

7. Mylostyvyi, R., Sejian, V., Izhboldina, O., Kalinichenko, O., Karlova, L., Lesnovskay, O.,
Begma, N., Marenkov, O., Lykhach, V., Midyk, S., Cherniy, N., Gutyj, B., & Hoffmann, G. (2021).
Changes in the Spectrum of Free Fatty Acids in Blood Serum of Dairy Cows during a Prolonged
Summer Heat Wave. Animals, 11(12), 3391. https://doi.org/10.3390/ani11123391

8. Vasilenko, T., Milostiviy, R., Kalinichenko, A., & Milostiva, D. (2018). Heat stress in
dairy cows in the central part of Ukraine and its economic consequences. Social and economic
aspects of sustainable development of regions: monograph. Publishing House WSZiA, Opole.

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.

MPOJIYKTUBHICTh CBUHEN 3A BUKOPUCTAHHS BAKIITUHUA ITPOTH
I'OHAAOTPOHIH-PUJII3UHI'-I'OPMOHRY

Knanos /I.B., acniipant
CymcovKutl HayioOHATLHUL a2papHull yYHigepcumem
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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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BUPOOHHMIITBA 3aJIMIIANacs MPAKTUYHO HAa OJHOMY PiBHI 3 KOHTPOJEM. 3acCTOCYBaHHS BaKI[MHU
IPOTH TOHAIOTPONiH-PHIII3UHT-TOPMOHY CIIPHSIIO MOKPAIICHHIO MPOJYKTUBHUX IOKAa3HUKIB 0e3
MOTIPIIEHHS E€KOHOMIYHOI  €(EeKTMBHOCTI BHUpPOOHMIITBA. IMyHOJOTIYHA KacTpaiis MOXe
pO3DIISIIATHCS SIK TYMaHHA Ta €KOHOMIYHO BHUIPAaBIaHa albTepHATHUBA XIPYPriYHOMY METOAY pPH
BUPOIIYBaHHI CBUHEH Yy MPOMHUCIOBHX YMOBaX.

KirouoBi cioBa: cBUHI, IMyHOJOTIYHA KacTpauis, XipypriuHa KacTpaiis, IHTEHCHUBHICTb
pPOCTY, CepeaHbOTOOOBUI MPUPICT, KOHBEPCIS KOPMY, €KOHOMIYHA €()EeKTHUBHICTh, PiJKa TOJIBIIA,
peHTa0CTBHICTb.

Mertoro po6oTH Oyli0 AOCHIIUTH IHTEHCUBHICTH POCTY, piBeHb 30€peKEeHOCTI, BiJIrOIiBENIbHI
SIKOCT1, CITIO)KMBAHHS KOPMY Ta HOTO BAapTICTh y XIpypriyHO W iIMyHOJIOTIYHO KaCTPOBAaHUX KHYPIIIB,
a TaKoX OIIHUTH EKOHOMIYHY €(EeKTHBHICTh 3aCTOCYBaHHS IMYHOJOTIUHOI KacTpauii mnpu
BUPOIIYBaHHI Ta BiATO/IBI1 TOPUIHUX CaMIIiB CBUHEH 32 YMOB P1AKOT CUCTEMHU TOIBIIL.

Hocnimkennss npoBomwucss Ha 6a3i TOB «HBII “TnoOuHCHKHN CBUHOKOMILIEKC )
Kpemenuynpkoro paiiony IlonraBcbkoi obmacti. g gociimy mijg yac omopocy CBHHOMATOK
THKHEBOI TEXHOJIOTIYHOI TPyNMU YHCENBbHICTIO 350 TONIB Ha PEMpOIyKTOPHOMY KOMIUIEKCI Oyio
chopmoBano ABi rpynu KHypiiB 110 300 romiB y KOXHIMH.

Jnst ¢opMyBaHHS MiAMOCTIAHUX TPy 13 KOXKHOTO THi3[Aa BigOMpald IO JBa—4OTHPH
HOPMAJIbHO PO3BHHEHMUX IOPOCATH, OJIM3bKHX 3a JKMBOK Macor. Y NEepUIMH JeHb JKUTTA BCIX
TBapHH IHIWBIAYaJIbHO 3BaXXYBAJIH Ta 1MeHTU(IKYBAIM HOMEPHUMH KJIIICAMHU: YEPBOHOTO KOJIBOPY
— KOHTpOJIbHA I'pyla, CUHbOro — AociigHa. [lopocstam nepiioi (KOHTPOIBbHOI) FPyNU Ha TPETIO
00y JKUTTA TPOBENEHO XIpypridyHy KacTpallito, TOAI SIK TBAPHUHH APYroi (IOCIiAHOI) Trpymnu
3TUILMINACSA HEKACTPOBAaHUMH.

VY migcucHUi miepiof mopocsita 000X TPy YTPUMYBAIHCS B OJHAKOBHX CEKLISAX JJISI OTIOPOCY
pazom i3 markamu. [linromiBmto 37iMCHIOBANIM PIIKUM 3aMIHHUKOM CBHHSYOTO Moiioka Opticare
Milk (xommaniss Swinco International, Hinepnanmu), moumHaroum 3 JApyroi 100M >KUATTA 3a
nornomMoroto kopmokyxHi Cullina Mix Pro ¢ipmu Big Dutchman.

VY neHp BiUTydeHHs TBapWH 3HOBY IHIUBIAYaJIbHO 3BaXYBAJIM Ta TEPEBOAMIM Y IEX
JIOPOIILYBaHHS, /1€ PO3MIIlyBaJld B OKPEMHMX CTaHKax po3MipoM 6x8,5 m mo 150 romiB y cekuii.
loniBna 3aiiicHIOBaNacs piIKMMU KOpMaMH y CHIBBIIHOIICHHI 2,7 J1 BOAW Ha | KI' CyXOro Kopmy,
npu (pOHTI rof1iBil 8 CM Ha roJIOBY Ta KpaTHOCTi 22—23 rofyBaHHs Ha J00Y.

VY Bimi 72 16 ycix MiJICBUHKIB 1HAWBIAYaJbHO 3BXKYBadu W MEPEBOAMIN Ha BIATOIBIIO, 1€
BOHM yTpuMyBanucs 1o 50 roiiB y cTaHKax i3 MOBHICTIO IIUTMHHOKO O6eToHHOIO mianoroto (0,75 m?
Ha TOJIOBY) MPHUPIJKIM TOAIBII 3a CHIBBIIHOLIEHHS KopMy 110 Boau 1:2.9. T'oniBns 311HcCHIOBaIach
aBromaru3oBaHo 10—12 pa3iB Ha 100y.

KuypuiB pocnianoi rpynu y Bimi 112 ni6 BakuuHyBanu npenaparoM Improvac (kommasist
Zoetis) y 1031 2 mi/rosoBy, a y 140 1i6 mpoBOAMJIM MOBTOPHY BAaKIMHAIIIO Ti€to X g03010. [licms
3aBepIIEeHHS BIATOIBI TBAPUH 1HAMBIAYAIbHO 3BaKyBalIU. [IpoTaroM ychoro nepioay J0CHiIKEHb
peecTpyBasid BUMAAKK BUOYTTS TBApPHH 1 IXHIO Macy MpH BUOYTTI.

3a mepioAg CHOCTEPEKEHHSI BUSBIEHO PI3HUIIO Y MNPOAYKTHUBHOCTI MK XIpYpridHO Ta
IMYHOJIOT1YHO KacTpOBaHUMHM KHYpLsMU. Ha mouaTrky gociiny skuBa Maca mopocst 060X rpym Oyna
MPAKTUYHO OJHAKOBOIO, MPOTE HAMPUKIHIII MiICHCHOTO TIEPioly Maca TBApHH JOCIITHOT TpynH Oyia
nocrtoBipHo Oinbinoro (p<0,05) na 0,27 xr a6o 4,1% mnopiBHAHO 3 KOHTpPOJBHOMW. Lle 3ymMoOBIEHO
M IBUIIICHHSIM CepeIHbO1000BUX MpUpocTiB Ha 13 T ab6o 5,1%.

IMmyHOKacTpoOBaHi1 KHYpII BiJ3HAYAINCS TAaKOX KpaIIol 30€pexeHICTIO y MiJICUCHUH mepiof
(ma 0,63%), 0 TOB’s3aHO 3 BIACYTHICTIO MicHsomnepariinoro crpecy. Ilig gac moporryBaHHS,
MOTIPY HE3HAYHWM CTpec Micis BiATY4YeHHS, IHTEHCHBHICTh POCTY MIX TIpyIlaMH CYTTE€BO HeE
BiapizHsacs. [IpoTe 10 KIHI 1IbOTO MEPIOAY KMBAa Maca IMyHOKACTPOBAHUX TBApPHH 3aJIUIIAJIACS
Bumoro Ha 0,5 xr abo 1,7% (p<0,05).

VY mepion BiATOMIBII TepeBara iMyHOKACTPOBAaHUX KHYPIB Oyia e OiIbIl BHPaKEHOIO:
cepenHboI000B1 MPUPOCTH BUsBUIKCs OutbimMu Ha 90 T ado 10,1% (p<0,001), a aGcontoTHI — Ha
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9,1 xr a6o 9,7% (p<0,001). Sk Hacmigok, 1o 177-1000BOrO BIKYy CEpeqHs KMBa Maca TBapUH L€l
IpyNHU [EPEBUILYBaIa TOKA3HUKKU KOHTPOJIbHOT Ha 9,6 KT abo 7,7%.

Kpamoro BusiBunace 1 30epexeHicTs y mepion Bigromisni — Ha 0,6% Buma y
IMyHOKacTpOBaHUX TBapHWH.

VY mporeci BUPOILIyBaHHS Ta BIATOMIBII CIOCTEpIrajyd pi3HY 1HTEHCHBHICTH CIIO)KMBAHHS
kopMmiB. [TopocsTa nocmiaHol Tpynu BxuBaiu MeHIIe kopmy — Ha 0,1 xr a6o 12,2% na 100y, omHak
Manu e(pEeKTHUBHINY KOHBEpCil0 Kopmy, Io Oyma kpamoro Ha 0,23 xr abo 12,9%. YV mepion
BIJITOMIBIII iIMyHOKAacCTpOBaHi CBUHI cnoxwin Ha 14,2 kxr (4,52%) MeHIIe KOpMy, HiIX XipypridHO
KacTpOBaH1 aHAJIOTH.

BapricHuii aHaini3z nokasas, 110 y Mepio TOPOILTyBaHHS KOPMOBA cOOIBAPTICTh OJHIET TOIOBU
Oyia BUIIOI0 y KOHTPOJbHOI rpynu Ha 8,29%, a y nepiof Bigroniiai — y gocuiaHoi Ha 10,17%
yepe3 OuLIbIIE CIOXKUBAHHSA JIOPOTOTO TPOBEPHOTO KOpMy. BpaxoByrounm BHINI NPHUPOCTH,
co0iBapTicTh | Kr MPUPOCTY y IMyHOKACTPOBAHUX TBApUH Oyia HIXKYOKO Ha 2,23%.

3 ypaxyBanHAM BaprocTi BakuuHamii (99,38 rpH/TOnOBY) 3arambHa KOpMOBa BapTiCTh
BHUPOIIYBaHHS IMYHOKAcTpOBaHUX CBUHEH 3pocina Ha 9,04%, ogHak BuTparu Ha 1 Kr mpupocty Oynu
MPAKTUYHO PIBHUMH B 000X rpymax (pizauns 1,17%).

ExoHOMiuHMI aHaji3 MMOKa3aB, MO COO0IBAPTICTh OJHIET TOJIOBU ITIC/S 3aBEPIICHHS BiITOIBII
Oyra BUINOIO y IMYHOKACTpOBAaHUX CBHHEU Ha 7,44%, mpoTe IXHs peai3alliiiHa I[iHa epeBUIryBaia
KoHTpoNbHY Ha 7,70%. Lle 3abe3neunso mpupict goxony Bif peanizauii Ha §,00%. Ilpu upomy
piBeHb PEHTA0EITHHOCTI BUPOIILYBAaHHS Ta BIATOIBIII 000X TPYI 3aJMIIABCS MPAKTHYHO OJHAKOBHM
(pizauis 0,47%).

BucHoBku

ImyHonoOriyHa KacTpalis CHpHs€ MMiABUIIEHHIO CEpPEeIHbOJOOOBUX MPUPOCTIB CBUHEW Ha
1,41% y nepion goponryBanHs Ta Ha 9,95% mig yac BiATOIIBITI.

KonBepcis kopMy Yy IMyHOKAacTpOBaHMX TBapHMH mokpamuiaca Ha 13,0% mig dac
nopotryBanHs 1 Ha 3,15% y nepiof BiATomiBII.

IMmyHOKacTpoBaHi KkHypui jgocsaranud Outbmioi Ha 7,70% »kuBOi Macu MOPIBHSHO 3
XIpypriYHMMH KacTpaTaMH.

3arajibHa BapTiCTh KOPMIB 1 BaKIIMHALT Y po3paxyHKy Ha 1 kr npupocty Oyna numie Ha 1,17%
OUIBLIOO Y IOCHIIHOT TPYIH, PU I[bOMY PEHTAOEIBHICTh 3aIMIlaIacs Maii’ke 0IHAKOBOIO.

ImyHoOzOriuHa KacTpanis € e(eKTUBHOI aJbTEPHATUBOIO XIpYpriuHid, OCKUIbKM 3a0e3nedye
BHUIIY NMPOJAYKTUBHICTb, MOKpAIlye 100poOyT TBapHH 1 J03BOJISIE OTPUMATH J10IaTKOBUN MPHOYTOK
0€3 1CTOTHOTO 301JIbIIEHHS COO1BAPTOCTI BUPOOHMIITBA.

Annotation. The paper presents the results of experimental studies aimed at comparing the
productivity, growth intensity, survival rate, feed consumption, feed conversion efficiency, and
economic performance of hybrid male pigs subjected to surgical and immunological castration. The
experiment was conducted under industrial pig farming conditions using a liquid feeding system.
The results showed that immunologically castrated boars demonstrated higher growth rates, better
survival, and more efficient feed conversion compared to surgically castrated counterparts. The
average daily gain in the experimental group exceeded that of the control by 1.41% during the
rearing period and by 9.95% during the fattening phase, while the final live weight was 7.70%
higher. The feed cost per kilogram of weight gain was 2.23% lower, and overall production
profitability remained practically unchanged compared with the control. The use of a vaccine
against gonadotropin-releasing hormone improved productive indicators without reducing economic
efficiency. Immunological castration can be considered a humane and economically justified
alternative to the surgical method for raising male pigs under industrial conditions.

Keywords: pigs, immunological castration, surgical castration, growth intensity, average
daily gain, feed conversion, economic efficiency, liquid feeding, profitability.



