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Pedepar:

1. Inceprauiiina po60Ta IpUCBsIYeHa KOMIIJIEKCHOMY IOCJIiIP)KeHHIO 610XiMIYHUX 3MiH, 1110 BiiOyBalOThCS B
opratiami Kypei-Hecy4oK Iif; BIiIuBoM TersioBoro crpecy (TC), i3 meTasbHUM aHali30M MOro BIUIMBY Ha
AHTUOKCUJAHTHUH 3aXUCT Ta 3araJIbHUIM METabO0JiYHMI CTaH NTaxiB. BpaxoByloun riob6asnbHi KIiMaTU4YHI 3MiHU Ta
4acTi NigBUILEHHS TeMepaTyp, npobaema TC y CiibCbKOrocnogapCcbKux TBAPUH, 30KpeMa Kypeil, CTae Bce 6ibll
aKTyaJIbHOIO, OCKIiJIbKY BiH HEraTUBHO BIIJIMBA€ Ha NPOJYKTUBHICTb, 300POB’S Ta SIKICTb IPOAYKLii. MeToo poboTH €
BM3HAUEHHSI 3MiH Y METa0O0JIIYHUX [TpoLecax, BUKIMKaHUX TC, Ta oLjiHKa €(PEKTUBHOCTI KOPMOBUX J00ABOK
(TaypuHy, 6eTaiHy Ta MiO-iHO3UTOJIY) AJI 3aXUCTy OpraHismy Kypeil. TC BUHMKae, KOJIM TeMIlepaTypa JOBKiJIsA

IepeBUly€e ONITUMAJIbHUH [ialla3oH, Y IKOMY IITULS 3[1aTHA IIiATPUMYyBaTH TEIJIOBUI 6aslaHC 6e3 HagMipHOTro



€HEepPreTUYHOr0 HABAHTAXKEHHS. YHACIOK LIbOTO MOCUIIIOETHCS IPOAYKILisl aKTUBHUX (POpM KUCHIO (APK) Ta
po3BUBa€eThCs okcunaTuBHuii ctpec (OC), IKUM yUIKOAKYE KITUHHI MeMOpaHy, BIJIMBA€E HA NIPOTeiHU, HyKJIeIHOBI
KUCJIOTHY Ta NOpylIye PYHKLIOHYBaHHS KUTTEBO BAKJIMBUX OpPraHiB. AHTHOKCUAAHTHA CUCTEMA Biflirpae KIl040By
poJib y 3HemKoaxkeHH AQK. OCHOBHMMU €H3MMaMU € CYIIePOKCUIMCMYTa3a, KaTasasa, IIyTaTioHIepoKcuaasa i
riyrationpenykrasa. TpuBanuil TC 3HMXKY€E IXHIO aKTUBHICTb, 1110 IIPU3BOLUTD 4O HAKOMIMYEHHS TiJpONEePOKCUIB
ninipis i TBK-aktuBHMX NponykriB. TC BIJIMBa€e TaKOXX Ha OCHOBHI MeTab0JIiyHi TOKa3HUKY KPOBi, 3MiHIOI0YM BMICT
IIPOTEiHiB, JiNifiB, MeTaboJIiTiB, TOPMOHIB. [I7151 3MEeHIIeHHs HeraTuBHOro BBy TC folinbHE 3aCTOCYBaHHS
CIIOJIYK 3 QaHTMOKCUIAHTHUMH, OCMOIIPOTEKTOPHUMU Ta MEMOPAHO3aXUCHUMHU BJIACTUBOCTSIMMU. Jl0 HUX HAJI€XaThb
TaypuH, 6eTaiH i Mio-iHo3uTO. IX MOEIHAHE BUKOPUCTAHHS Mae CUHEPTiYHUi e(peKT: MiITPUMYye aKTUBHICTb
antroxkcupanTHux pepmenTis (COJI, KAT, I'Tl), 3Hmxye piBeHb ADK i IpOAyKTiB N€POKCHUIHOTO OKUCHEHHS],
CTabisizye KIITUHHI MEMOPaHU Ta ocMoperydLito. I7s ouinky BBy TC Ta €(peKTUBHOCTI J06aBOK ITPOBELEHO
IBi cepii fociKeHb Ha KypsIX-HeCcy4yKax 1opoau 6innii aerropH Bikom 180 ni6. Y nepuiit cepii nTuiio noninnmm Ha
TPU IPYIU: KOHTPOJIbHY Ta ABi JoCHinHi (110 16 roiB), 10 OTPUMYBAJIM TaypuH y fo3ax 3 i 5 I /KT KOpMY BiJl[IOBiAHO.
Y npyrii cepii cpopmyBanu KOHTPOJIBHY Ta JOCIIAHY IpynH (110 16 roJiiB), e OCTaHHIN 3rofgoByBaau KOMOIHOBaHY
no06aBky 6etainy (0,5 r/kr), Taypuny (5 r/kr) i mio-inosutosy (2 r/kr). EkcliepuMeHT CKJIaiaBCsl 3 BOX eTariB: 7 11i6
yTpuMaHH# 3a Temriepatypu 20°C Ta BiZHOCHOI BoJsiorocTi 60 % (TepMoHeNTpasnbHi ymoBU) Ta 7 #i6 — npu 30°C
npotsirom 6 rogus monHs (ymosu TC), 3a BinHOCHOI BojsiorocTi 70 %. ITicsis KOXXHOro eTary pOBOAWIIY JeKalliTallilo
ITULi Ta BifAbipany 3pa3ky KpoBi 1 nediHku. [171s1 oLuiHKY (Pi3ios1oridHoro cTaHy NTULi BU3HAYaIU MIUPOKUAN CIIEKTP
6i0xiMiYHMX MMOKA3HUKIB KPOBi I aHTUOKCUJIAHTHUI CTATyC N€4iHKMA. AHAJIi3yBajIl BMICT IPOAYKTiB a30TUCTOTO
00OMiHY (KpeaTHHiHy, CE4OBUHU, CEYOBOi KMCJIOTH), TJIIOKO3HU, 3arajlbHOTO IIPOTEiHy, X0JIeCcTepoy i
Tpuauuriigeponis. Jocaimkysanu aktupHicTb AJIT, ACT, JIO, I'TT, a TakoX piBeHb TUPOKCHHY, KOPTHA30J1Y,
Kasbliito Ta pocdopy y KpoBi NTULLi. AHTUOKCHUJIAHTHUI CTaTyC OLiHI0Banu 3a akTuBHicTI0o COJ], KAT, I'TI, I'P, piBHEM
IJIyTaTioOHy, rifponepokcumis mininis i TEK-akTuBHUX NPONYyKTiB. AHaJI3 HaHUX MOKa3as, o TC nopymye
IIPOOKCUAHTHO-aHTUOKCUAAHTHUI 6ajiaHC, 3HM)KYE aKTUBHICTh aHTUOKCUIAHTHUX €H3UMIB i IiiBUIIy€e piBEHb
IIPOJYKTiB NEPOKCUJHOIO OKMCHEHHSI. BBeieHHs1 6eTaiHy, TaypuHy Ta MiO-iHO3UTOJIy CIIPUSLJIO HOpMalidallii
aHTHMokcugantHoro crarycy. TC nigsuiuyBaB aktuBHicTb AJIT i JI®, mo BKasye Ha nopyueHHs: GyHKLIOHYBaHHS
IeYiHKY, a J06aBKY 3HIKYBaJIH 1ii TIOKa3HUKU. Takox (pikcyBanncs 3MiHM a30TUCTOTO OOMIiHY (3pOCTaHHS
KpeaTUHiHy, 3H)KEHHS CEY0BUHM), SIKi YaCTKOBO KOPUTYBaINCS 6i0aKTUBHUMH CIIOJTyKaMU. [IOKa3HUKH IJIIOKO3U 1
3arajibHOrO 6iipy6iHy 3ayMuIanucs CTabiIbHUMU, IPOTe NpsiMUIL 6inipy6iH 3HMKYyBaBcs. [Ipu TC nopyuryBascst
TaKOX JIiIigHWI OOMiH, a came 3pOCTaiu piBHI X0JIeCTEPOJIy Ta TPUALMIITIIILIEPOJIiB, TOMI SIK KOMILJIEKC 610aKTUBHUX
CIIOJIYK CIIpU4B ix HopMastisanii. YMoBu TC CyNpOBOIKYBAINCS 3POCTAHHSIM KOPTU30J1y Ta 3HUKEHHSM TUPOKCHHY,
TOZ] SIK TaypHH (0COOJIMBO y [03i 5 I'/Kr) BUSBJISIB aHTUCTPECOBY Iit0. TC 3HMKYBaB pPiBeHb KaJlbllil0, IMOBIpHO
yepes NOpYLIEHHs fioro abcop6buii, mpu ctabinbHOMYy piBHI pocopy. [loenHanHs 6eTainy, TaypuHy Ta Mio-
iHo3UTONTY € e(PeKTUBHUM 3aCOO0M 3aXUCTy OpraHizmy kype Bin TC, cripusie 36epeskxeHHI0 TOMeocTasy Ta
nigTpumii $isiosoriYHOro CTaHy NTUlli. Pe3yibraTi MOXKYTh OYTY BUKOPUCTaHIi Y BETEPUHAPHIN MTPaKTUlli Ta

[ITaxiBHULTBI B YyMOBaxX KJIiMaTUYHUX 3MiH.

2. This dissertation presents a comprehensive investigation into the biochemical alterations that occur in laying
hens exposed to heat stress (HS), with a particular focus on its effects on antioxidant defense mechanisms and the
birds’ overall metabolic status. Amid ongoing global climate change and increasingly frequent temperature spikes,
HS has become a critical concern in poultry production, as it significantly compromises animal welfare,
productivity, and product quality. The primary aim of this study was to evaluate heat-induced metabolic
disruptions and determine the protective potential of dietary supplements—namely taurine, betaine, and myo-
inositol. Heat stress occurs when ambient temperatures exceed the thermoneutral zone, forcing birds to expend
additional energy to regulate their body temperature. This leads to increased generation of reactive oxygen
species (ROS) and, consequently, oxidative stress (OS), which damages cellular membranes, affects proteins and
nucleic acids, and impairs the function of vital organs. The antioxidant system—comprising enzymes such as
superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx), and glutathione reductase (GR)—plays a
central role in neutralizing ROS. Prolonged HS diminishes the activity of these enzymes, promoting the



accumulation of lipid hydroperoxides and thiobarbituric acid reactive substances (TBARS). HS also alters key blood
metabolites, including proteins, lipids, hormones, and nitrogenous compounds. To counteract these effects,
compounds with antioxidant, osmoprotective, and membrane-stabilizing properties—such as taurine, betaine, and
myo-inositol—are of particular interest. Used in combination, they exhibit a synergistic effect: supporting
antioxidant enzyme activity, reducing oxidative damage, and stabilizing both cell membranes and osmotic balance.
The study included two experimental trials conducted on 180-day-old White Leghorn laying hens. In the first trial,
birds were divided into a control group and two treatment groups (n=16 per group), which received taurine at
doses of 3 g/kg and 5 g /kg of feed. The second trial involved a control and a treatment group (n=16 per group), the
latter receiving a combination of betaine (0.5 g/kg), taurine (5 g/kg), and myo-inositol (2 g /kg). Each trial
consisted of two phases: 7 days under thermoneutral conditions (20°C, 60% relative humidity) followed by 7 days
of heat stress exposure (30°C for 6 hours daily, 70% humidity). After each phase, blood and liver samples were
collected for analysis. A broad range of physiological and biochemical markers was assessed to evaluate the birds’
condition. These included indicators of nitrogen metabolism (creatinine, urea, uric acid), glucose, total protein,
cholesterol, and triacylglycerols. Enzyme activity (ALT, AST, ALP, GGT), hormone levels (thyroxine, cortisol), and
calcium and phosphorus concentrations were also measured. Antioxidant status was evaluated by assessing SOD,
CAT, GPx, GR activity, glutathione levels, lipid hydroperoxides, and TBARS content. The results demonstrated that
HS disrupts the balance between oxidative and antioxidative processes, suppresses antioxidant enzyme activity,
and increases the formation of lipid peroxidation products. Supplementation with betaine, taurine, and myo-
inositol helped restore antioxidant defenses. Heat stress elevated ALT and ALP activity—indicators of liver
strain—while dietary supplementation mitigated these elevations. HS also influenced nitrogen metabolism, with
increased creatinine and decreased urea levels, which were partially corrected by the bioactive compounds. HS
additionally disrupted lipid metabolism, marked by increases in cholesterol and triacylglycerol levels, which were
normalized by the supplement combination. Cortisol levels rose and thyroxine levels dropped under HS
conditions; taurine, particularly at 5 g/kg, showed stress-reducing effects. Calcium levels also declined—likely due
to impaired absorption—while phosphorus levels remained unchanged. In summary, the combined
supplementation of betaine, taurine, and myo-inositol proved effective in mitigating the adverse physiological
impacts of heat stress in laying hens. The compounds contributed to the maintenance of metabolic homeostasis
and overall health of the birds, offering practical applications in poultry management under increasingly
challenging climatic conditions.
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