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In current conditions, in the face of sharp climate change, the introduction of intensive technologies with
using biologically active additives aimed at revealing the organism adaptive properties under the action of
heat stresses is the main factor of increasing animal productivity. The aim of the study was to determine the
influence of substances of humic nature on pro-oxidant-antioxidant homeostasis in the blood of breeding
boars of different breeds during heat stress. Adult breeding boars of two breeds were used in the experiment:
Poltava Meat (PM) and Red-White Belted Meat (BRWM) breeds, of the same age, live weight and quality of
sperm production, which were fed the “Humilid” biologically active feed additive during heat stress. The
effect of humic substances on pro-oxidant-antioxidant homeostasis in the blood of breeding boars of different
breeds during the period of heat stress was studied. In such case homeostasis was characterized by acceler-
ating the processes of peroxide oxidation. The BRWM breed had a negative effect during up to 30 days of the
experiment, with further development of the adaptation response. Such changes were accompanied by a de-
crease in the activity of superoxide dismutase in PM (p <0.05) and BRWM (p <0.01), the content of reduced
glutathione and ascorbic acid with a parallel increase in catalase activity. Different effect of heat stress on
the formation of pro-oxidant-antioxidant homeostasis in the blood of different breeds’ breeding boars was
revealed. It was determined that the system of generating reactive oxygen forms (xanthine oxidase activity)
and their inactivation (superoxide dismutase activity) has a significantly higher functional activity (p
<0.05... 0.001) in PM breeding boars as compared with BRWM breeds. Additional feeding of the “Humilid”
feed additive to the breeding boars during the period of heat stress contributed to reducing the intensity of
peroxidation processes, which was accompanied by accumulating the content of reduced glutathione and
ascorbic acid with a parallel decrease in the concentration of dehydroascorbic acid. The existence of inter-
breed difference to the effect of the “Humilid” feed additive was recorded. Thus, a more effective action of
the feed additive was registered in BRWM as compared with PM breed, which was manifested by a rapid
recovery of glutathione, ascorbic acid, as well as a decrease in diene conjugates and TBA-active complexes,
indicating earlier activation of the organism's adaptation processes in the first genotype under the condition
of heat stress.

Key words: substances of humic nature, blood, heat stress, pro-oxidant-antioxidant homeostasis, breed-ing
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CIIbCbKE NroCriogArPCTBO. TBAPUHHULITBO

BILIUB 'YMATIB HA TIPOOKCUJAHTHO-AHTUOKCHUJIAHTHU TOMEOCTA3
Y KHYPIB-IVIITHUKIB IIIJJ YAC TEIIJIOBOT'O CTPECY

A. M. lllocma, 1. B. Ilagnosa, €. B. Yyxnio, JI. M. Kyzvmenxo, T. C. Kooax, B. L
bepesnuyskuit, b. C. llagepiscokuil,

[NonraBchka nepxaBHa arpapHa akaaemis, [lontasa, Ykpaina

CYUACHUX YMOBAX NPU PI3KIU 3MIHI KAIMAmMy 20l06HUM (AKMOPOM 3DOCMANHA NPOOYKMUGHOCHI MEA-PUH
Hacamnepeo € 8NPOBAIICEHHs THMEHCUBHUX TMEXHONIO2I 3 BUKOPUCIIAHHAM DION02TUHO aKMUBHUX 000A-60K,
AKI € eKON02IYHO YUCMUMU Ma CHPAMOBAHI HA PO3KpUMMs A0AnmAayitiHux 1acmueocmell OpeaHizmy 6
yMosax mennosux cmpecie. Memoio 0ocniddcenv Y10 6CTMAHOBUMU 6NIUG PEHOBUH 2YMIHOBOT NpUpoouU Ha
NPOOKCUOAHMHO-AHMUOKCUOAHMHUL 20MEOCMA3 Y KPOBI KHYPIG-NAIOHUKIE PI3HUX NOpI0 nid wac Oii menno-
6020 cmpecy. B excnepumenmi euxopucmani 00pocii KHypu-niiOHUKU 080X NOPIO — NONMABCLKOI M ACHOI
(IIM) ma uepsorno-oinonoscoi m’sicnoi (4bI1), ananoeu 3a gikom, HcUB0I0 MACOI0 MA AKICMIO CHEPMONPOIY-
Kyil, sAKUM 320008Y8anu OIOJO2IHHO AKMUBHY KOPMOBY 000aeKy «lyminioy 6 nepiod menniosoco cmpecy.
Bcmanoeneno eénaug peuosun 2ymino8oi npupoou Ha nPoOoKCUOAHMHO-AHMUOKCUOAGHMHUL 20MEO0CMA3 Y KPo-
81 KHYPIG-NIIOHUKI6 PI3HUX NOpio nid uac Oii menniogo2o cmpecy. Y nepiod meniosozo cmpecy y Kposi KHy-
Pi6-NNiOHUKI8 NPOOKCUOAHMHO-AHMUOKCUOAHMHULL 20ME0CMA3 3MIUYEMbCA 8 HANPAMI NPUCKOPEHHS Npoye-
Ci8 nepoKcuoHo20 oKUucHenHsa. Taki 3MiHU CYNPOBOONCYBAIUCA SHUNCEHHAM AKMUBHOCMI CYNEPOKCUOOUCMY-
maszu y npedcmasgnuxie IIM (p<0,05) i YBII (p<0,01), emicmy 6i0H081€HO20 2IYMAMIOHY MA ACKOPOIHOBOT
KUCIOMU 3 NAPANeNbHUM 30L1bUeHHAM aKmUgHoCcmi kamanasu. Buaeneno, wo cucmema 2enepysanHs akmu-
BHUX (hOpM OKCUSEHY (AKMUBHICMb KCAHMUHOKCUOA3U) Ma IX IHAKMueayii (akKmueHicms CynepoxcuoOUcmy-
masu) mae suwgy Gyukyionanrvry akmuenicmo (p<0,05...0,001) y npedcmasnuxie IIM nopisnsno 3 YbII no-
poodamu. J{ooamkose 320008y8aHHs KHYPAM-NIIOHUKAM KOPMOBOI 00basku «l yminioy y nepioo po3sumy
Mensin8o20 cmpecy CRpUsE 3HUNCEHHIO IHMEHCUBHOCMI Npoyecié nepoKcuoayii, o cynpo8oo*CyEMvca Ha-
KONUYeHHAM 8MICmY GIOHOBNIEHO20 21yMAmioHd U ACKOPOIHOBOI KUCIOMU 3 NAPANEIbHUM 3MEHUEHHAM KOH-
yeumpayii 0e2iopoackopbinosoi kuciomu. Bcmanosieno Hasa8Hicmv MidCnopionoi pisHuyi, max y meapun
YKII, nopisuano iz IIM nopodamu, cnocmepizanaco oinous eghekmusna 0is KOpMOB8oi 000a8KU, WO NPOsEsL-
JI0Cb Y WBUOKOMY BIOHOGNEHHI — 2/IyMAMIOHY, ACKOPOIHOBOI KUCIOMU, A MAKONC 3MEHULCHHS. — OIEHOBUX
KoH toeamie ma THK-axmueHux Komniexcis.

Knrouosi cnoea: peuosunu cyminosoi npupoou, Kpos, menioguti cmpec, npooKCUOAHmMHO-AHMUOKCUOAHMHULL

comeocmas, KHypu—nﬂiOHuKu.

BJMSHUE T'YMATOB HA TIPOOKCHUJIAHTHO-AHTUOKCHUJAHTHBIN TOMEOCTA3
YV XPAKOB-TIPOU3BOJIUTEJIEN BO BPEMS TEILJIOBOI'O CTPECCA

A. M. lllocms, H. B. Ilasnosa, E. B. Uyxneo, JI. M. Ky3vmenxo, T. C. Kooak, B. U. bepe3nuubkuii,
b. C. Hlaghepuecokuii,

ITontaBckas rocyaapcTBeHHasl arpapHas akaaemus, r. [lonrasa, Ykpauna

Hccneoosarno enusnue seujecms eyMuH0BOU NPUpOObL HA NPOOKCUOAHMHO-AHMUOKCUOAHMHDBIN 20Me0C-MA3 8
KpOBU XPAKO8-NpOU3B0OUmenell pasHulx nopoo 80 @pems Oelicmeusi meniogoeo cmpeccd. Ycmanosne-Ho,
umo 6 nepuoo Mmenio6020 CmMpecca 8 Kposu XpsaKos-npouzeooumeneti npooKCUOAHMHO-AHMUOKCUOAHMHBIIL
20Meocmas cmMewjaemcs 6 HAnpagieHuu YCKOpeHus npoyeccos nepekucHo2o okucienus.. ObOHapyiceHo He
00UHaKo0B80e Oelicmeue Meniogoco cmpeccda Ha QopmMuposanue OAHHO20 20MeOCmasd 8 KpOBU XPAKOG-
npouzeooumeneti pasuvlx nopoo. JlononnumenbHoe CKAPMAUBAHUE XPAKAM-NPOU3BOOUMENSIM KOPMOBOU
0obasxu «l ymuauoy 6 nepuoo pasgumusi Men108020 cmpecca cnocobCmayem CHUNCEHUIO UHMEH-CUEHOCU
npoyeccos NepoKCUOayuUY, UYMo CONPOBONCOAeMCs HAKONJIEHUEM COOEPAHCAHUA  BOCCHAHOBIEHHOO
2YMAMUOHA U ACKOPOUHOBOU KUCIOMbL C NAPAIETbHbIM YMEeHbUIEHUEM KOHYEeHmMpayuu 0ecuopoackopou-
HOB0I KUCIOMbL. 3APUKCUPOBAHO CYUeCmMBOBAHUE MENCNOPOOHOU PA3HUYbL HO OCUICMBUI0 KOPMOBOT 006a8-
Kku «ymunuoy. Tax, y acugomuwix YBII no cpasnenuio ¢ IIM nopooamu Hadaodanroce boaee sghpexmugnoe
deticmesue KOpMoBotl 000asKuU.

Knwuesvie cnoea: eewecmea 2yMUHOB0U NPUpPOObl, KpOBb, MENI08OU CMpecc, HPOKCUOAHMHO-

AHMUOKCUOAHMHBLIL comeocmas, XpﬂKM-I’lpOMS’GOaMMEJZu.
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Beryn

yMOBax 3MiH KIIiMaTy JITHS TMOpa POKY XapaKTEePU3YEThCS TPUBAIMMH BHUCOKMMH CEpelTHbOZOOOBHMHU
TeMIlepaTypaMH, IO CIPUYHMHSE TEMJIOBUH CTpec, SIKMM Ma€ HU3KYy HETaTMBHUX HACHTIJKIB, MOB’S3aHUX 3i
3HMKEHHSIM CIIO)KMBaHHS KOPMIB Ta PE3UCTEHTHOCTI, CKOPOUYEHHSIM TEMITiB BiATBOPEHHS i POCTY, HU3BKOIO
CIIEPMONPOIYKTUBHICTIO, 30UIbIIEHHSM MOKAa3HUKIB CMEPTHOCTI [2, 5, 15—17]. YucneHHi YMHHUKH CTpecy,
IO JiI0Th Ha TBAPHUH, iICTOTHO 3HWKYIOTH 00CSITH BUPOOHUIITBA MPOAYKIIil TBAPUHHUITBA. TEeIIOBUH CTpec y
CBHHEH PO3BHBAETHCS Yepe3 BICYTHICTH Mpoliecy mortoBuiieHHs [8, 5]. '0noBHIM IpOaylIeHTOM Tellia B
ix oprani3mi € M’si3H, a ap MiJIIKIPHOTO XHUPY 130JII0€ iX Ta 00OMeXye mepeady Temia A0 30BHIIIHBOTO
cepenoBuiia. OcobnrBo Hebe3MeuHi pi3ki KOMUBaHHSA TEMIIEPATypH Y CBUHAPHHUKAX (HAMPHUKIAM, epenaan
MDK JICHHOIO Ta HIYHOIO TEMIIepaTyporo). BukopucraHHs KHYpiB-TUIAHUKIB, MiAJaHUX TEIIOBOMY CTpECY,
3HMXKYE 3aILTiTHIOBAJIbHY 3AaTHICTh CIIEPMIiB Ta KUIBKICTh IOPOCAT IPH HapomKeHHi [2, 3].

3Bakaloud Ha 1€, aKTYaJbHUM € BUKOPHUCTAaHHS PI3HUX aJallTOreHIB s 3HIDKEHHS [Iil TEII0BOro CTpecy Ha
opranism cBuHel. Cepeli BUKOPDUCTAHHS PI3HUX CIOCOOIB 1 METOMIB U 3HW)KEHHSI BIUIMBY TEIUIOBOT'O
(akTopa HAMOUIBII MEPCIEKTUBHUM 3JIUINAECTHCS BUKOPUCTAHHSI KOPMOBHX ajanToreHiB. Came Taki Biac-
THUBOCTI Ma€e Oi10JIOTiYHO aKTUBHA J100aBKa ryMiHOBOI npupoau «['ymimim» [12]. ['ymiHOBI pedoBuHH OTpHU-
MYIOTh 3 €KOJIOT1YHO YHCTOTO YKpPAiHCHKOro TOpdy MUIIXOM KHUCIOTHO-TYXHOI eKcTpakiii. [ osoBHHMH
CKJIaJIHUKAMH 11i€T KOPMOBOT /10OABKU € TYMIHOBI KHCJIOTH Ta iX cOJi, ()yJbBOKUCIOTH. Y CBOEMY CKJaji
«Cyminingy mictuth He MeHine 30% rymiHoBux pedoBuH [19]. irodi peuoBUHM J100aBKH, MPOHUKAOUHU 0
OpraHi3My TBapHH, CTHMYJIIOIOTH IX IMYHITET, PICT i pO3BHUTOK, a TAKOX € MPUPOJHUMH ajanToreHamu [12],
30UTBIIYIOTh PE3UCTEHTHICTh OPraHi3My JI0 MaTOMeHHUX MIKPOOPTaHi3MiB Ta MO3UTUBHO BILTUBAIOTH HA T10-
Ka3HUKHU CIIEPMOITPOAYKTUBHOCTI Y KHYPIB-TUTIIHUKIB [3, 5, 14]. 3Bakaroun Ha Te, 10 PEYOBUHAM I'YMIHOBOI
MPUPOJN MIPUTAMAHHI aIAITOreHHI BJIACTUBOCTI B OpraHi3Mi, BAHUKA€E HEOOXIJHICTh Y JIOCTIHDKEHH] IXHBOT'O
BILJIMBY Ha MPOOKCHIaHTHO-aHTHOKCUAaHTHHIA roMeocTas (ITAT') y kpoBi KHYpiB-TUTITHUKIB TIiJ 4ac Jii Ter-
JIOBOTO CTpECy.

Mema Oocnidsicenb — BCTAHOBHUTH BILIMB PEYOBHUH T'YMIHOBOT IPHPOAX HA MPOOKCHIAHTHO-
AHTUOKCHJIAHTHHHN TOMEOCTa3 Y KPOB1 PI3HUX IOPiJ KHYPIB-TIITHHUKIB ITiJ] 9ac il TETIOBOTO CTPECY.

J1st TOCATHEHHS TOCTaBJICHOI METH HEOOXiMHO OYyJI0 po3B’s3aTH TakKi 3a80awHs: 3°SCyBaTH OCOOIHUBOCTI
BIUIMBY TYMATiB Ha CTaH IMPOOKCHIAHTHO-aHTHOKCHUAAHTHOT'O TOMEOCTa3y Y KPOBi KHYPIB-TIIIHUKIB; BUSBH-
TH BIUIMB TYMaTiB Ha aJIONITareHHI MOKIIMBOCTI OPTaHi3My TBapHH IIiJ] 9ac Jiii TEIIOBOTO CTPECY.

Marepianu i MeToau A0CTiTKEHb

Excrieppumentn Oynmm mpoBeneHi B yMoBaX I[HCTUTYTYy CBHHApCTBA 1 arpolpOMHCIOBOIO BHPOOHHIITBA
HAAH. Y nocmini BHKOPHCTAaHO KHYPIB-IDIIAHUKIB montaBchkkoi M’ sicHoi (IIM) i wepBoHO-Oinomosicoi
m’sicaoi (UBII) mopix mo 10 romiB KOXXKHOTO TEHOTHITY B MEKaxX MOPOIX 33 METOIOM aHAJIOTIB (BIK, KMBa Ma-
ca, sIKicTh criepMmonpoaykiii). [licist mporo copmMoBaHo ABI TPYNH KHYPIB-TUTIAHHUKIB TIO 5 TONIB y KOXKHIN: |
rpyma — KoHTponbHa, Il — mocmimna. [NomiBisa KHYpIB-IDIIAHUKIB 3MiiicHIOBanacs 3rimHo 3 HopMmamu ICB i
AIIB HAAH. ¥ xopm nonasanu Oionoriday no06aBky «l'yMiminy, Airoya pedoBHHA SIKOi B KiIbKocTi 1 % wmic-
TUATHCS B JIITP1 AUCTHIIHOBAHOI BOAX. J{OCTi/HKEHHS TPOBOIMIA METOIOM TPYII-TiepiofiB. TpuBaiicTh excre-
pumenty cranoBmina 100 mi6, 3oxpema: 1 mepiox — miaroroBunii 30 ai0, 2 mepiox — ocHoBHUH 40 nmi6 Ta 3
niepiox — 3aBepmanbauit 30 mio.

JMOCITIKYBaHUX 3pa3KaxX KpPOB1 KHYPIB-TUTINHWKIB BH3HA4ai M MmokazHUkW crany [IAI. [nsa ominku piB-HA
mepediry mepoKCHIHOTO OKHUCHEHHS BH3HAYANH: KOHIIGHTPAII0 TIEHOBUX KOH'TorartiB [ cmekTpodorome-
Tpu4HO [11] 1 TBK-akTHBHIX KOMILIEKCIB (albAETiAN i KETOHH) — POTOETEKTPOKOIOpUMETPUIHO [6]. PiBeHb
AHTHOKCHJIAHTHOTO 3aXWCTy BHW3HAYalM 3a TaKUMH TIOKa3HHUKAMH: AKTHUBHICTIO CYHEpOKCHATUCMYTa3H
(CO) — dporomerpuuno [18]; axtuBHicTIO KaTanmazu (KT) — 3a MeTOAMKOI 3 BUKOPHUCTaHHSM BaHaii-
MonionaTHoi peakmii [7]; BMicT BiHOBIIEHOT (hOpMU TIIyTaTioHa — (POTOEIEKTPOKOIOPUMETPUIHO 3 PEAKTH-
BoMm Enmana [11]; xoHIeHTpartliro ackopOiHoBoi i AerigpoackopbinoBoi kucior (AK i JJAK) — 3a kinbkicTio
03030H1B, MOAH(IKOBAaHIUM MeTOOM [9].

OtpuMmanuii nudpoBUi MaTepiajd CTATUCTUYHO OMpaIlbOBYBAJIM 3a JOMOMOTOIO Iporpamu Statistica mis
WindowsXP. [Ipu nopiBHSHHI JOCHiIXYBaHUX IMTOKAa3HUKIB Ta MDKIPYNOBHUX DPi3HUIL BUKOPHCTOBYBAJH t-
kputepiit CT’ro/ieHTa, pe3ynbTaT BBaXkay Biporigaum 3a p<0,05.

Pe3yabTaT gocaigzKeHb Ta iX 00roBOpeHHs

AmnHastiz OTpUMaHUX JaHUX JIOCHIKEHb CBIqUMTS Mpo Te, o IIAl" y KpoBi KHYpiB-TUTIJHUKIB iCTOTHO
3MIHIOBaBCS B TIEPiOJ] TETIIOBOTO CTPECY.

3 po3BuTKOM TemaoBoro crpecy (tabim. 1) aktuBHicth KCO (reneparopa paaukaiiB OKCUT'€HY) 3MEHIITY -
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Banacs Ha 35,8 % (p<0,01) — (30-ta noba excriepumenty) i 26,5 % (p<0,01) — (60-ta no6a) y kuypis [IM
noponu. Tomi sik y npencraBaukiB YBI1 BusiBieHo nigBuineHHS (QYHKI[IOHATBHOI aKTHBHOCTI I[OTO EH3UMY
BigmoBiaHo Ha 13 % (p<0,05) Ta 15,6 %. BaxxanBo BiAMITHTH iCHYBaHHS BCTaHOBJIEHOI MKIIOPiAHOT pi3HU-
ui 3a aktuBHIicTIO KCO, ne y tBapun UbII nmopisusiHO 3 [IM nopoaoro Bona Oyna sumioro 30,5 % (p<0,01) na
30-ty nody ta 27,8 % (p<0,001) Ha 60-Ty 100Yy.

Ha Tii 3MeHmenHs: akTuBHOCTI ipookcuaanty — KCO B mepio po3BUTKY TEIUIOBOTO CTPECY BCTAHOBJIE-HO
cTa0ibHEe 3pOCTaHHs BMICTY MEPBHHHUX MPOAYKTiB mepokcupanii — JIK y kposi kHypiB-mmigHukis [IM
MOPOJM Bijl MOYaTKy ekcriepuMenty Ha 23,9 % (30-ta goba) (p<0,05) ta 29,8 % (60-Ta moda) (p<0,001). ¥
npeacraBHuKiB UBII mopoau mpoTaromM Apyroro Micsiis eKCIEPUMEHTY CIOCTEPIraeThCcs MPOosiB aJanTallii-
HOT'0 MEXaHi3My 10 Aii HeraTUBHOTo (paktopy @ 3MeHIIeHHs KiTbKOCTI X Metabomitie Ha 35,9 % Bin moua-
TKOBOTO IIEPiOy.

Inmencugnicms nepebizy npouecie nepoxcuoauii y Kpoei KHypie-niiOHuKie piznux nopio, M+m, n=5

) KCO, Hienosi kouptoratd, | TBK-akTHBHI KOMIUIEKCH, MKMOJIb/JT
ITepiogu | I'pynu - - - - -
MKKAT/CEK.JI MMOJIB/JI 10 iHKyOarrii | micns inxy6anii
Tonmaecoka m’sicHa
1 [ 36,18+2,91 2,0£0,05 13,34+1,90 18,0412, 64
11 34,6+3,05 1,7+0,19 10,12+0,92 14,3+1,01
[ 26,7+3,63** 2,63+0,23* 15,7+1,07 19,8+1,44
2 11 25,6+2,69* 2,28+0,21* 14,6x1,64 18,6x+2,07
3 [ 28,611, 75*** 2,85+0,33*** 17,6+1,90* 24,1+£2,10
11 24 442 21**° 1,92+0,21*° 12,4+0,91***° 16,2+0,94**
Yepsono-oinonosica M ’sacHa
1 [ 33,4+3,70 2,94+0,40 16,26+0,83000 22.,4842,900
11 36,2+2,31 3,10+0,22000 17,15+1,35000 22,1+1,6900
5 [ 38,4+4,10*00 3,82+0,29*00 20,8+1,68* 21,7+1,65
11 34,1+1,74 o 3,34+0,47 17,4+2,09° 22,9+1,470
3 [ 39,6+1,61000 2,650,34 18,6+2,05 17,48+2,14
11 40,4+2,42000 2,28+0,42 14,311 51**°° 15,6+1,565*
Tpumimku *p <0,05; ** — p<0,01; *** - p<0,001 — mOPIBHIHO 3 MOYATKOBHMM Iepiogom; O — p<0,05;

—p<0,01; ooo — p<0,001 — mopiBHAHO 3 KHypaMH MOATaBCHKOI M sIcHOI mopoau; ° — p<0,05; °° — p<0,01;
°°° — p<0,001 — OpiBHAHO 3 KHypaMu JOCTITHUX TPYII.

Po3BHTOK TEMmIOBOrO CTpecy CyHmpOBOKYBaBCS 30UTBIIEHHSM Yy KpoBi TBapuH 000X mopinm Bmicty ThK-
akTUBHUX KoMmImiekciB. OmHak kiumbkicTs THK-akTuBHUX KOMmIuTekciB y kaypiB-morigaukiB YbII moponu Gyna
Buioio Ha 24,5 % (30-ta moba) BimHocHO TBapuH [IM mopou.

Bcranosneno, mo aktuBHicTs CO/l TPOTITOM eKCTIEpUMEHTY 3MeHITyBaiach (Tadm. 2) y [IM na 30-ty moby
—Ha 36,8 % (p<0,05) i 60-ty mody — 24,5 % (p<0,05), UBII Bigmosigro Ha 37,6 % (p<0,01) Ta 60-100y 29,4
% ( p<0,01). ITpu upomy piBeHs 1poro enzumy y teapus YbII Oy Biporigno Bumum (p<0,05) Ha 60-Ty 100y
CKCIIEPUMEHTY.

3i 30UTBIIEHHSAM TEPMiHY Jii TErIOBOro (pakTopy IHTEHCHBHICTh YTBOPEHHS IMEPOKCHAY TiIPOTreHy 3poc-
Tajaa, M0 MPOSBIUIOCH y 30imbmierH] aktuBHOCTI KT y TBapuu [IM Bix movatky MOCHiAy MPOTATOM MicCSIIS
excriepuMeHTy Ha 20,6 %, a apyroro — 24,2 % (p<0,01). dns kuaypis-rutigaukis nopoau YbII Oyna xapakre-
pHa aHaJOriyHa MUHAMiKa 3 MEHIIMM JIIMITOM 3MiH I[bOTO TOKa3HHKA, [0 MOXIMBO CBIIUUTH MPO BHUIILY
aJanTariitHy 3JaTHICTb.

KonrnenTpariist BiTHOBIIEHOTO TIYTaTiIOHY Y KpOBi KHYpiB-TuTiqHUKIB [IM mopomy nmpoTsaroM excrepuMeH-Ty
3MeHmyBanach Ha 12,8 % (30-ty noGy) i Ha 29,4 % (p<0,001) ( 60-Ty n100y), y TBapun nopoau YBII Bix-
nosigao Ha 37,5 % (p<0,05) ta 57,1 % ( p<0,01). BcranoBneHo BiporigHe nepeBakaHHA aKTHUBHOCTI LIbOT'O
eH3uMy y npencraBHukiB [IM noponu Ha 61,9 % (60-ta noda) (p<<0,01) mopisusHo 3 UBIIL.

Ha 1 TemuoBoro crpecy cnocrepiranocst intencuBHe Bukopuctanus AK i JJAK kucnor. Y mopomu IIM
KUTBKICTh BIAHOBJIEHOI ()OPMH KHCIIOTH 3MeHIyBaitack Ha 30-ty mo0y B 1,5 pasza (p<0,05) ma 60-THii neHb
excriepuMeHTy B 1,9 paza (p<0,05), a okucnena ¢popma BiamnosinHo B 1,4 pasa (p<<0,01) Ta 1,7 paza (p<0,01).
[Ipu upomy y knypiB nopoau UBII kxinbkicte AK 3HmkyBanace y 1,5 paza (p<0,001) ta 1,9 paza (p<0,05), a
HAK y 1,2 paza (p<0,05) Ta 1,6 paza. 3adikcoBaHo nepeBakaHHA BMICTY JIOCTIIDKYBAaHUX KHCJIOT y TBapHH
IIM nopoau BigaocHo YBIL.
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Cman npooKcuoaHmHo-aHmMUOKCUOAHMH 020 20Me0Cmasy y Kpoei pizHuUX nopio
KHypié-nnionuxie, M+m, n=5

Mepi- | Tpy- COLL Karanasa, BigHoBnenuit Ackop06iHoBa Herinpo-
TIyTaTioH, KHCIIOTA, acKkopOiHOBa KHC-
onu u yo/mi MKaT/J1
MMOJIE/JT MMOJIE/JT JI0Ta, MMOJIB/TI
Tlonmascoka m’sicna
1 I 0,430,028 41,4044,97 0,44+0,031 24,42+1,73 36,32+1,82
I 0,40+0,04 37,6%3,25 0,51+0,04 26,16+1,25 30,6+2,02°
9 I 0,68+0,09* 52,13+0,94 0,39+0,04 16,18+3,17* 26,442 56**
11 0,66+0,08 49,8+1,47* 0,54+0,03°° 19,742 41%** 26,6+3,75**
3 1 0,50+0,09* 54,6+2,01** 0,34+0,06*** 12,8+1,21* 27,8+2,60
11 0,57+0,05 43,12+4,38° 0,45+0,04 16,5+1,84%**° 21,7+1,42%*°
Yepeono binonosica m’scna
58,95+3,170
1 I 0,48+0,027 5 0,33+£0,03 20,6+1,390 26,2642,1000
11 0,49+0,07 52,1+4,6300 0,29+0,05000 21,6+1,41000°° 23,442 .3500°
5 I 0,77+0,06** 67,81+6,94 0,24+0,04* 13,541,12%** 22,0+1,57*
11 0,70+0,05* | 58,8+,19**°° 0,27+0,03*** 14,6+1,76 17,0+1,32°°
0,68+0,06**
3 I 5 50,4+3,76 0,21+0,02**00o 10,6+1,40* 16,0+2,02000
11 0,58+0,04*° 38,5+2,34°° 0,36+0,03°° 18,842,02**°° 14,1£1,91**g0°
Hpumimru: * — p<0,05; ** — p<0,01; *** — p<0,001 — TOPIBHAHO 3 MOYATKOBUM IepiogoM; 0O — p<0,05;

—p<0,01; ooo — p<0,001 — mopiBHAHO 3 KHypaMH IMOITABCHKOI M’ sicHOI Topoawn; © — p<0,05; °° — p<0,01;
°°° — p<0,001 — MOPIBHIHO 3 KHypaMH JOCTIAHUX TPYIL

OTXxe, pO3BUTOK TEIUIOBOTO CTPECY Y KPOBI KHYPIB-TUTITHUKIB CYITPOBODKYETHCS MTPUCKOPEHHSIM TIPOIIe-CiB
MIEPOKCUIHOTO OKHCJICHHS Ta 3HM)KEHHSIM DIBHA CHCTEMH AHTHOKCHUJAHTHOro 3axucry. llpumdomy mpex-
craBaukH UbII mopoan Oyiy MEHII 9y TIIMBUMH 0 il OTO (DaKTopYy.

JonaTtkoBe 3rooByBaHHS KHYpaM-TUTIAHUKAM KOPMOBOI H00aBKH «I yMinim» y mepio] pO3BUTKY TEIIO-BOTO
CTpeCy CIPHSIIO 3HIKEHHIO aKTUBHOCTI IPOOKCHIAHTHOTO eH3uMy y TBapuH [IM moponu wa 30-Ty mo-0y, a
UBIl 60-ty moOy excnepumenty. Lle cympoBomkyBamocsi 3HIDKEHHsSM Kimbkocti JIK TBapwH mepmioro
rerotuy Ha 15,4 % (30-a mo6a) i 48,4 % (60-a 1o0y), mpyroro BiamoBigao 14,4 % Ta 16,2 %.

Hist xopMoBOi 100aBKH BipOTiAHO 3HWXKYyBaja iHTeHCHBHICTH cuHTe3y TBK-akTuBHHX KOoMIUIeKkciB Ha 60-Ty
100y 3ronoByBaHHs y TBapuH I[IM mopoau Ha 41,9 % ta UBII — 30,1 %, npu npoMy BMICT LUX PEUOBUHH
OyB MEHIIIUM Yy TEpIIOro TeHoTuIry. Lle cBimuuTh mMpo pO3BUTOK aNamTAIliifHOI peakilii 10 PO3BUTKY TEILIO-
Boro crpecy. OkpeMo BapTO BiIMITHTH, IO iIHKyOyBaHHS 3pa3KiB KPOBI B YMOBax IMPOOKCHAAHTHOTO Oydepy
CYIIPOBOIXYBAJIOCS He3HAYHIUM HaKOMUYEHHSIM IMX KomruiekciB y TBapuH YBII ta icrorauMm y [IM nopoaun
—23,5 % (p<0,001), o € cBiqueHHSIM OLIBIIO] EMKOCTI CHCTEMH aHTHOKCHIAHTHOTO 3aXHCTY B OCTaHHIX.
3ronoByBaHHS KOPMOBOi A00aBKH CYHNPOBOIXKYBAJOCS 3HMKEHHSM pPIBHS €H3MMHOI CHCTEMH aHTHOKCHU-
TAHTHOTO 3axucTy, ocoonmuBo aktuBHOCTI KT (p<0,05) y 060x mopin . Taki 3MiHu BigOyBaiwcs Ha T 301T6-
LIEHHS KUJIBKOCT1 BIIHOBJIEHOTO IIyTaTioHa y KpoBi TBapuH nopoxu [IM Ha 27,7 % (30-ta nob6a) ta 24,4 %
(60-ta moba), memro BumIii mokazHuku Oysu B mopoan YBIT 11,1 % Tta 41,6 % (p<0,01) BiamosiaHo.

[Iposie amanraniiiHoro mMexaHizmy crnoctepirascss y tBapuH YUbII mopoau mpu Hakonmu4eHH1 BiAHOBIIEHOT
dopmu AK y xposi [IM nopoau Ha 17,9 % (30-ty 100y) i 24,4 % (60-y no6y), a 8 UBIT —43,6 % (60-Ty m0-
Oy eKCIepUMeHTY) ITPH 3MEHIIIEHH] KUTBKOCTI 11 OKUCIIeHOT POPMH.

OTtpuMaHi MaTepiali JOCHIPKeHb CBiq4aTh IMPO Te, IO CIIOKHBAHHS KOPMOBOI m00aBku «['ymimimy mif-
BHIIy€ Y KHYPIB-TUTITHUKIB aJallTHBHI MEXaHI3MHU B MEPioj] TEIUIOBOTO CTPECy IUITXOM MOKPAIICHHS CTaHy
[TAT". Tlo3uTuBHI OionorivuHI ePeKTH Ii€i KOPMOBOI TOOABKHA TaKOX BiIMIYalld 3aKOPJOHHI Ta BITUYM3HSHI
JOCIIIAHUKY, SIKi CIIOCTEpiranu MOKpaleHHs! SKOCTi CIIepMOIPOAYKLil y KHYpiB-TUIIAHUKIB [1], miaABUILIEHHS
pe3ucTeHTHOCTI [3], mpomykTuBHUX sikocTer [12, 15, 16] Ta mokpamieHHsT (i3UKO-XIMIYHHX BIIACTHBOCTEH
M’sica cBuHew [17].

BcranoBiieHo ocobOnmBOCTI mepediry mporeciB nepokcuianii i gopMyBaHHSI CHCTEMHU aHTHOKCHIAHTHOTO
3aXHCTy y KpOBi KHYPIB-IUTITHUKIB i 4ac TEMJIOBOTO CTPECY, SIKi COPSAMOBaHI Ha HEBUIIOBAaHHS HEraTHBHUX
HACJIIKIB OCTAaHHBOT'O Ta MiATPUMAaHHS (Pi310710r14HOT HOPMHU B IXHBOMY OpraHi3Mi.
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Bucnosku

BcranoBiieHo, 110 B mepiol TEMJIOBOTO CTpecy y KpoBi KHypiB-TutigHukiB ITAIT 3MmimyeTscst B Hampsimi
MPUCKOPEHHS MPOLECiB MEPOKCUIHOTO OKUCHEHHS: CTabinpHO 3pocTae y kpoBi [IM mopoau kimbkicts JIK
(p<0,05...0,001) Ta TBK-aktuBHHX KoMILTeKciB; Ha YBII mopoau aist HeratuBHoOro daxropy TpuBaia 10 30-1
JI00M eKCIIEPUMEHTY 3 MOJANbIINM PO3BUTKOM aJanTaliifHoi peakuii. Taki 3MiHH CYITPOBOAXKYBAJIMCS 3HHU-
xeHnHsM aktuBHOCTI COJ] y mpenacraBuukiB [IM (p<0,05) 1 UBII (p<0,01), BMicTy BiTHOBIEHOTO TTyTATIOHY
ta AK 3 napajenbHuM 30UTbIIeHHAM akTuBHOCTI KT.

BusiBiieHO He OZHAKOBY JHil0 TEIUIOBOro cTpecy Ha ¢opmyBanHs [TAIl" y kpoBi KHYpIB-ILTIAHUKIB pi3-HUX
nopin. BcraHoBneHo, 1m0 cucTeMa TeHepyBaHHs aKTHBHHX (GopM okcureHy (aktuBHicTh KCO) Ta iX iH-
aktuBamii (aktuBHicTs COJl) Mae BiporigHo Buiy QyHKIioHansHY akTuBHICTH (p<0,05...0,001) y npencra-
BHUKIB [IM mnopiBusino 3 UBII nopopamu. [Ipu npoMy piBeHb HACHUYEHOCT] 1i€] TKAHMHU BiJHOBJICHUM TIIy-
tatioHoM i AK OyB Bumm y TBapud YBII nopoau.

JonaTkoBe 3roJlOByBaHHS KHYpaM-ILUTiTHUKaM KOpMOBOI 100aBKH «['yMiJi» y Tiepiof] pO3BUTKY TEH-JIOBOTO
CTpeCy CHpHs€ 3HIKEHHIO IHTEHCHBHOCTI MPOIECIB MEPOKCHUALlll, 0 CYIMPOBOIKYETHCS HAKOIU-YCHHSAM
BMICTY BiZIHOBJIEHOTO TiyTaTioHa i AK 3 mapanenbHHM 3MEHIIEHHSM KOHIIEHTpAIil Jeriapoackop-0iHoBo1
KHCJIOTH.

3adikcoBaHO HASBHICTh MDKIOPIJAHOT pi3HMIN 3a Ji€t0 KOpMoBoi no0aBku «['ymimigy. Y tBapun UBII
nopiBastHO 3 [IM mopogamu crioctepiranacst OUIbIn eeKTHBHA JIisi KOPMOBOI JT00aBKH, IO MPOSIBIISIIOCH Y
mBuakomMy BigHoBaeHHI — I'T, AK, a Takox 3menmienHi — /1K ta TBK-akTHBHMX KOMILIEKCIB, 110 CBIAYUTH
po OUTBII PAHHIO aKTHBAIIIO afaNTallifHUX MPOIECIB OPTaHi3My y JAPYroro reHOTHIy B yMOBaX TEIIOBOIO
CTpecy.

Tlepcnexmueu nodanvuiux OOCAIONHCeHb TIONATAIOTh Y PO3KPUTTI MEXaHI3MIB Jiii peYOBHH T'yMIHOBOI TpH-
POAM Ha TPOIECH MPOOKCHIAHTHO-aHTHOKCHIAHTHOTO TOMEOCTa3y y KHYPIB-TUIIIHUKIB 3aJIeXKHO BiJ iX pe-
UMY BHKOPHUCTAHHS 3 METOIO pO3pOOJIeHHS e eKTUBHHX ITPOTPaM HaIPaBJICHOTO KUBJICHHS.
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