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Horse and donkey milk production differs greatly from that of conventional dairy species, especially in terms of milk
supply. The equid mammary gland has a low average capacity (max. 2.5 L in heavy-horse breeds) so that milking may be
carried out 2 or 3 h after separation from the foal. Kinetics of milk ejection shows 2 peaks: the first represents the emission of
the cisternal milk, while the second represents the emission of alveolar milk (75 - 85%) as natural response to oxytocin re-
lease during milking, which is often insufficient for complete milk removal from the udder of dairy equids.

For a maximum response of milk ejection in heavy-horse breeds the presence of the foal during milking is recommend-
ed. However, when foals are not physically present, the milking routine is more manageable in terms of both human and an-
imal safety, and for optimal milk extraction, according to previous experience with donkeys. In addition, other optimised
parameters of the mechanical equipment for horse milking also apply to donkey (42 - 45 kPa of vacuum level).

According to the lactation curve in heavy-horse breeds gradually declines from approximately 13 kg a day to 5 kg a day,
and the peak is reported to be within the 3rd month of lactation but more frequently it is considered to occur at the 2nd month
of lactation. It is also estimated that light horses, such as the Murgese breed (average 480 kg body weight), produce approxi-
mately 14.0 kg milk per day, while for heavy horses, such as the Tiro Pesante Rapido (average 880 kg body weight), the daily
yield is 22 kg milk at the peak of lactation. However, in light-horse breeds, such as Haflinger, dams in good body condition
and machine milked twice a day produced 0.9 + 0.25 L milk per milking during mid-late lactation.

The average milk yield per mechanical milking in non-pregnant Martina Franca donkeys (average body weight 280 kg)
shows an initial decline from d30 to the 4th month of lactation with an estimated persistency of 85 - 90% per month. Subse-
quently, milk production stabilizes at 600 - 800 ml until the 9th month of lactation. This trend is confirmed by data on Ragu-
sana population that show seasonal variation of milk yield, presumably due to foaling period.

Jennets also, as well as mares, hold milk for foals on the first milking and send him to the subsequent milkings. Ratio of
daily milk from the first milking to the second and third at mares 55,8 % and 55 %. Ratio of daily milk from the first milking
to the second and third at jennets 62 % and 56 %.The time of weaning for the level of the first milk yield had no influence.
The coefficient of variability is greater in mares than in donkeys.

Jennets, are accustomed to give milk in the milking hall without foals dueto their calm nature.

The technology of keeping jennets and obtaining milk from them on the "La Valledegli Asini" dairy farm is similar to
horse breeding technology, excluding the individual properties of animals, such as the gestation and the estrus.
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BILINB BIKACOJIY HA AKTUBHICTb ®EPMEHTIB HUKJIY KPEBCA
I AHTUOKCUJAHTHOI CUCTEMMU TA CTAH IEPOKCUJAHOI'O
OKUCHEHHS Y M’SI3AX I'YCEM

Buyanu BIUIMB BOJIOPO3YMHHOTO MOXigHOTO BiTaMiHy K3 (Bikacoiry) Ha akTUBHICTS JieTinporeHas nukiry Kpeoca i cran
CHCTEMH aHTMOKCHIAHTHOTO 3aXHCTy B M'S30Bifl TKaHHHI Tyceil. BcraHOBIEHO, IO IIiJi BINIMBOM BIKA4cONy B CKEJETHHX
M's3aX T'YCEHSIT CMOCTEPIiraeThesi MOMipHa aKTHBI3aLis CHCTEMH aHTHOKCHAAHTHOIO 3aXMCTY, MEPEBAXKHO, 33 PAXyHOK TIiTy-
TATIOHMEPOKCHAA3HM 1, MEHILOIO MIPOI0, CynepokcuaancmyTasu. BoaHovac, aeio 3uu3uiacs i crabinisyBasiacs akTHBHICTb
nerigporenas uukiay Kpebca (a-OGD i SD). Oanak, 3a noKa3HHKaMH 3POCTAHHS T'yCeHsITa JOCIiIHOT IPyMH JOCTOBIPHO Me-
PEBHLLYBAIIM BiAMOBIAHI MOKAa3HMKKM KOHTPONbHOT. Takuii no3utneHKMit edekr, MOBIpHO, 00yMOBICHNH crieln(iKOIO BILTMBY
Bikacody Ha redox cucTeMy rycel, SKUil TOJIATae B peanizallii MeXaHi3MiB, CIPSIMOBaHUX Ha 30UTbINEHHS epeKTUBHOCTI il
(GYHKIIOHYBaHHS NUITXOM TIJIBUNIEHHS 30aJaHCOBAHOCTI OKPEMUX il KOMIIOHEHTIB, IO MiATBEP/DKYETHCS pe3ylbTaTaMu
MIPOBEJIEHOTO KOPENAIIHOTO i KIaCTepHOTO aHATI3Y.

Kiouori cioBa: redox cucrema, Bikacod, JeTiporeHa3w, aHTHOKCHIAHTHI ()epMEHTH, MPOIYKTH JIMONepOKCH AT,
AHTUOKCHJAHTHA aKTUBHICTDh, OaslaHc.

IlocTranoBka npodsemu. Bitamin K € ponunoto noxiguux 1,4-HadTOXiHOHIB, IO 3a3BUYAN PO3-
TISIA0Th K aHTUreMopariuauii 3aci6 [14]. OxHak moxigHi XiHOHIB MarOTh IMMPOKHAN CTIEKTpP 010ITOTi-
YHOI aKTHBHOCTI 1 BUKOPHCTOBYIOTHCS K TepareBTHYHI, TPOTHTIApA3HTapHi TIperapaTn Ta K CTAMY-
JSTOPU POCTY KUIMIKOBOI Mikpoopu [11, 21, 22]. PiBeHb BIITUBY ITUX PCUOBUH 3aJICKHUTh BiJl CTPYK-
Typu OIYHOTO JIaHIIOTa, SKWH 3yMOBIIOE ITOJIAPHICTh MOXIAHWX 1 BH3HAYAE OCOOIWBOCTI iXHBOTO
3B’S3KY 3 €NEMEHTAMH JIUXAILHOTO JIaHirora Ta ukiry Kpeoca [21]. Tak, Bitamin K3 (MeHamion) 31a-
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THHUI TTOMIpHO TJCHITIOBATH TPaHCTIOPT eNeKTpoHiB [21, 22], 110 1moB’s13aHO 3 HOT0 BUCOKOIO TTOJISIP-
HICTIO TIOPiBHSTHO 3 IHITMMH €HJIOTeHHHMHA XiHOHamU [17]. 3 iHmoro 60Ky, MeHalioH MOYKe BUCTYITaTH
SIK TIPOOKCUJIAHT Ta TCHEPYBAaTH akTHBHI ¢opMu okcureny (ADO) [16], i TUM caMUM aKTHUBi3yBaTu
Ppo0OTy crCTeMU aHTHOKCHIAHTHOTO 3aXUCTy (AO3) 1 KOMIOHEHTIB TUXambpHOTO Janiora [17, 21].

AHaji3 ocTanHix AocainkeHb. PaHinne onpuIroAHEH] PE3yIbTaTH TOCHTIIKEHD, B IKUX 3’ ICOBAHO
BIUIMB Pi3HUX (OPM MEHATIOHY Ha TPOIECH aMiHOKHCIOTHOTO OOMiHY, 30€peKEHOCTI KUPOPO3UIH-
HUX BITAMIHIB y TKAHWHAX, T€MAaTOKPHUTY KPOBI Ta JIMIAHOTO OOMiHY B KypuaT-OpoHiIepiB 3a q0/1aBaH-
HS #oro 110 cyxoro kopmy [1, 4, 9]. OnHak, BIUIMB MEHa/TiOHY Ha TIepedir OKFCHO-BITHOBHUX MTPOIIECIB
y TKaHHHAX MITHIII HE PO3TIIAaBCS.

[HycTpiasbHE NTaXiBHUITBO, JIe¢ BUKOPHCTOBYIOTh KPOCH BHUCOKOINPOIYKTHBHOT TITHITI, HE MOXeE
OyTn eekTHBHIM 0€3 HayKOBO OOTPYHTOBAHOTO 3aCTOCYBaHHS BiTAMIHHO-MiHEpaJTBHUX JIOMIIIOK, i
Bitamid K € 000B’S3KOBOIO CKJIQJI0BOIO. 3a BUKOPUCTAHHS 1UX JIOMIIIOK BayKIWBE 3HAUCHHS Ma€ TeX-
HOJTOTiST 3rOJIOBYBaHHS KOPMiB. Y pa3i BHKOPHCTAaHHS TOTOBUX KOMOIKOPMIB, 3a3BHYaii, mepeBary Ha-
JIAIOTH BOJIOPO3UYMHHUM (POpMaM BiTaMiHiB.

Tomy meToro poboTr Oyio 3’scyBaHHs BIUIUBY BOJOPO3YHHHOTO MOXiTHOTO BiTaMminy Kj (Bikaco-
JIy) Ha aKTUBHICTH JieTiaporeHas mukiry Kpebca Tta cTaH CHCTEMH aHTHOKCHIAHTHOTO 3aXHCTy B ITOC-
MYTOBaHUX M’f3aX Tyceil.

Marepiajg Ta MeTOIH TOCTITKeHb. SIk MOIENEHUN 00’ €KT BUKOPUCTOBYBAJH Tyceil mopoau Jle-
rapn Benukuit (binmif). B 1-m1o6oBomy Bimi Oyno copmoBano 2 Tpynu (KOHTPOJIbHA Ta JOCIiHA) TIO
25 roniB y KoxHii. ['ycenar mocmignoi rpymnu 3 3-1 1001 BUIOIOBAIN BOJJHUM PO3UUHOM TiJIpoQibHOT
thopmu BiTaminy Kj 3 koHmenTpartieto 10 mr/n, moaenHo i3 po3paxyHky 0,7 mr/kr mMacw Tima. 3adip
OloyoriuHOTO MaTepiany MpoBOaUNH Ha 7-, 14-, 21-, 28- i 35-Ty m00y. bioXiMiuHi MOKa3HUKK BU3HA-
Yy y M’sI30B1H TKaHWHI HWKHIX KiHIIBOK. 3i0paHwii 010OTITHIH MaTepias mornepeIH0 TPOMHBAITH
y (izionoriuHoMy po3unHi Ta romoreHizyBaau B S0 MM docdataomy Oydepi (pH = 7,4).

PiBens aktuBHOCTI nerigporenas mukiry KpeGca Bu3Havanu 3a cryneHeM BigHoBieHHA Kamito
rekcotianogepary (II1) 3 BukopucTaHHSIM IHKYOAIiWHUX CEPENOBUIN, OMHUCAHUX Y HACTYITHHUX
Jokepenax: cyknuHataeriaporenasu (SD) (K® 1.3.5.1) [3], a-ketormyrapataerinporenazu (2-OGD)
(K® 1.2.4.2) [15], akTUBHICTh pepMEHTIB AHTUOKCHIAHTHOTO 3aXUCTY — 33 BiJ[JOMUMH METO/IHKA-
mu: cymepokcuaaucmytasu (SOD) (KD 1.15.1.1) [8], xaramazu (CAT) (K® 1.11.1.6) [5], rayTa-
tiornepokcnaasn (GPO) (K® 1.11.1.9) [2]. BmicT 6inka amst mepepaxyHKy aKkTHBHOCTI €H3WMIB
BH3HAYaIN 3a MeToIoM [13].

IHTencuBHICTE Mepediry mporeciB nepokcuaHoro okncHeHHs minigig (ITOJI) orinroBanm 3a BMic-
TOM TpOMDKHUX (TimpornepokcuaiB mimiai, GPL) [6] 1 kinneBux npoaykTiB (TBAAP) y romorenari
TKAHMHH Ta 3a ininianii [1I0JI Fe*(TBAAPI) [7]. OkpiM Toro, SK iHTerpanbHHUil TOKAa3HUK CTAHy CHC-
Temu AO3 BUKOPUCTOBYBaJIHM KOC(PillieHT aHTHOKCHIAHTHOI akTUBHOCTI (Kaipa), IO BU3HAUANU SIK
BigHOMmeHHs BMicTy TBAAP no TBAAPI.

Kopensiitanii anaiiz oTpuMaHUX pe3yJbTaTiB MPOBOAWIH 3 BUKOPHUCTAHHAM BIIOMHX KOMIT TO-
TEPHUX MPOTPaM, CTATUCTUIHY 00poOKy — i3 3acTOCcyBaHHAM MakeTy mporpam Microsoft Office Excel
2013 ta SPSS v.13 3 t-xpurepiem CTbrO/ICHTA.

OcHOBHI pe3yJbTaTH TOCTITKeHHA. 3aCTOCYBaHHS PO3YWHY BiKaCONy CIPHSAIIO JOCTOBIPHOMY
3HMKCHHIO aKTUBHOCTI a-OKcoriyTapataeriaporenasu (a-OGD) na 25,5 % (p<0,05) Tinpku Hampu-
KiHIi Jocmigy B 35-mo0oBux ryceHsar (Tadn. 1), Mo, MOXIMBO, 3yMOBJICHO 3HIDKECHHSM BMICTY
0-OKCOTITYTapOBOT KMUCIIOTH BHACIHIJIOK HewTpamizamii BinkHUX paankanis [11] abo iHakTHBarii umMu
paauKanaMu eH3UMY IIITXOM OKHCHEHHS KoMITOHeHTIB E1-E3 cyOomuauns [23, 24].

Cepenniii piBers aktuBHOCTI 0-OGD B rycensar mocminaoi rpymu Ha 14,3 % HmkuMii 32 BiATOBI-
HWH TIOKa3HUK KOHTPOIHHOI TpyIH. 3aCTOCYBaHHS MOXiTHOTO BiTaMiny K3 cripusino #oro cradinizarii:
koedimienT Bapianii aktuBHOCTI -OGD B rycensT qocninHoi rpynu Ha 12,0 % MeHmmit 32 KOHTPOIb.

Bripoorx jtociigy B TYCEHST KOHTPOJIBHOI TPynw akTHBHICTH SD MOHOTOHHO 3pocTaia
(r=0,927). AxTuBi3aIlis 1IbOTO €H3UMY, TIEBHOIO MipOF0, 3yMOBJIEHA THM, 110 BiH BXOJHTH IO CKIIAIY
JPYTOTO KOMILIEKCY JaHIFoTa epeHocy enekTpoHis [19]. Ans gocmianol rpynu 1eil mokasHUK Xapak-
Tepu3yBaBcs MoAi0HOW auHaMikoro (r=0,929). 3a cepemHiM 3HaYEHHSM akTHBHICTH SD y ckeleTHHX
M’s3aX TyceHaT aocimignoi rpymu Ha 11,4 % mocTtynamacs BifNOBiTHOMY NOKa3HUKY KOHTPOJIBHOT
Tpynw, a 3a KoedirieATom Bapiarii — Ha 6,0 %. OTxe, i BIUIMBOM BIKacoIly B CKEJIETHHUX M si3aX Ty-
CEHSIT CTa0INI3YEThCS 1 JETo MOCcIadIoeThCsl aKTHBHICTh AOCIHiKeHnX Jierinaporenas [[TK.
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Tabnurs 1 — AKTUBHICTh €H3MMIB i BMicCT MPOXyKTiB Jinonmepokcuaamii B cKeJIeTHHX M'si3ax ryceif (M+m, n=5)

I Bik, 1i6
IMoka3uunk On. Bum. py=
ma 7 14 21 28 35
1 1,38+0,09 2,19+0,1 2,14+0,08 1,61+0,07 3,22+0,07
2-0GD HMoOJIB/XBXMI
2 1,57+0,07 1,91+£0,07 1,90+0,09 1,42+0,01 2,40+0,05*
1 8,64+0,46 7,42+0,51 13,00+0,88 14,67+0,88 22,24+1,58
SD HMOJIB/XBXMI
2 6,84+0,49* 10,56+0,79* 9,25+0,6* 13,66+0,92 18,3440,92*
1 20,99+0,84 12,18+0,92 18,03+1,15 26,69+1,39 13,55+0,69
CAT MEMOIIL/XBXMI
2 15,02+0,69* 8,86+0,64* 21,08+1,4 15,51+0,67* 23,89+0,42*
1 2,86+0,22 1,48+0,1 2,67+0,12 3,54+0,11 3,04+0,08
SOD MEMOITL/XBXMI
2 2,45+0,07 2,23+£0,1* 2,77=0,16 2,98+0,11* 3,38+0,11
1 1,47+0,17 2,20+0,19 4,64+0,15 7,66+0,3 6,08+0,25
GPO MEMOITL/XBXMD
2 2,28+0,13* 5,274+0,13* 7,31+0,57* 6,64+0,47 8,09+0,13%*
1 13,59+0,7 12,2740,19 16,03+1,39 9,21+0,68 9,61+0,18
GPL AD480/r
2 16,02+0,81 14,72+0,9* 13,11+0,72 7,31+1,43 8,35+0,32
1 32,76+3,0 16,9+0,8 10,5£1,0 43£1,0 11,6£1,0
TBAAP HMoas/T
2 62,8+2 9% 33+1,4* 34.2+]1,4% 41,4+1,3 6,5+0,7*
. 1 192,9+12,6 99,2+12,0 40+0,3 234,2+17 41,9+0,3
TBAAPI HMoan/T
2 362+2,8%* 105,5+1,7 200,7+10,0%* 169,3+2,0* 2542,5%
K 1 0,17£0,01 0,17+0,03 0,26+0,01 0,18+0,03 0,28+0,022
ADA ) 2 0,17+0,01 0,31£0,01* 0,17£0,03* | 0,2440,011% | 0,270,023

HpumiTka: *- pi3HAI BIpOTiTHA TOPIBHSHO 13 KOHTPOJILHOIO Tpyoio (p<0,05).

Peaxiiis anTHOKCHIAaHTHUX (DEpMEHTIB Ha 3aCTOCYBaHHS Iperapary Malla JOCTaTHBO crenugid-
Uil TiposiB. Tax, cepeaniit piBeHs SOD-akTHBHOCTI y M’S3aX TYCEHST 3a il BIKacoiy BipoTiIHO He
3MIHUBCS, BOJHOYAC BCTAHOBJICHO CTAOLTI3aIliIO HOTO MOKA3HIKA B TyCEHST JIOCTIIHOI Tpymu: Koedi-
mieHT Bapiamnii SOD-akTHBHOCTI B TXHIX M’s13ax 3MeHtnBes Ha 10,0 %. ITix BIIMBOM MOXigHOTO BiTa-
miny K; quaamika aktuBHOCTI SOD y "aci Habyma 3poctarodoro mposBy (r=0,917 (p<0,05) y mocmi-
Hill Tpymi, B TOM 4ac K s KOHTpodbpHOI rpymu 1=0,501).

st CAT-akTHBHOCTI, HaBITakw, Ha TJIi OIM3BKOTO 3HAYEHHS KoedillicHTa Bapiaiii B KOHTPOJIBHIN
1 IOCHiHIN TPynax, B TYCCHAT JAOCITiHOI TPYIH BCTAHOBICHO TIOMIpHE 3HIXEHHS i1 CepeTHHOTO PiBHS
(ma 7,7 %).

Haii6inem gyTiamBoro 0 BIUMBY Bikacoisry BusiBiuiack GPO-akTHBHICTE, cepenHiil piBeHb SIKOT y
IociHIN Tpym rycensat migsummecs Ha 34,1 %, a xoedirienT Bapiarii 3menmmusces Ha 18,0 %. Tlpu
IILOMY TIPOSIB TUHAMIKH IHOTO TOKA3HUKA B JOCIIIHINA TPy 3aIUMIMBCS MOMAIOHUM JT0 KOHTPOIBHOI
(r=0,895 (p<0,05) 1 0,900 (p<0,05) 3 yacoM BiAMOBITHO).

3acTocyBaHHS BIKACOJTy CTIPHSIIO MOMIpHIH cTabumizamii piBHSI TPOMIKHHUX TTPOIYKTIB JITOMEPOK-
cunanii GPL (koedimient apiamii va 8,0 % HIKUMA y TOCTiAHINA IPyTi) Ta MOHOTOHHOMY 3MCHIIICH-
HIO TXHBOTO BMIiCTy BIIPOAOBXK nociiny (r=-0,928, p<0,05), goro He crocTepiraiock B M’si3aX TYCCHAT
KOHTPOJILHOT TPYIIH.

Cepenne 3naucHus g BMicty TBK-akTuBHHX TpOAYKTIB, SIK y BUXiJHOMY TOMOTCHATI, TaK i
mics iaaykuii [1OJ1 ionamu F e%, IIiJT BIDIMBOM Bikacomy 301mpmuiaock Ha 54 1 41,9 % Bignosiz-
HO. OKpiM TOTO, T BIJIMBOM TOXigHOTO BiTaMiHy K; BMicT TBAAP y M’s3ax ryceHsIT JoCigHOT
Tpynu Aemo cradiimizyBaBcs i HaOyB 3racardoro mposBy B daci (r=-0,816, p<0,05). ¥V mimomy,
SAKIIO TIOPiBHSITH CEPeNIHIH piBeHb KOeQillieHTa aHTHOKCHJIAHTHOT aKTUBHOCTI TYCCHIT KOHTPOJb-
HO{ 1 JOCHIAHOT TPy, TO B HOCHiAHOT TIei moka3HuK Ha 9,4 % BUIUNA. AHATI3YI09HN 3arajbHy JTH-
HaMiKy Kapa MOXXHA TIPUATTYCTHTH, IO HOTO 3pOCTAHHSA Y KOHTPOJILHIW TPyTi 3yMOBIIEHO aKTHBAaIIi-
€10 aHTHOKCHJIAHTHUX €H3MMIiB, nepeBaxHo GPO, sxa € 0IHUM 3 OCHOBHUX MPOTEKTOPIB KIIITHHU
[18], Ta Menmoro mipoto SOD, 110 MoKe BKa3yBaTH Ha HU3BbKY TCHEPAIliI0 caMe CYMEPOKCHIPaIH-
KaJIiB Ta BUCOKY HIBHJIKICTh TIEPETBOPEHHS HOTO €H3UMOM [IJIsS1 YHUKHEHHSI CHHTE3Yy OIITbIIT TOKCH-
gHuX ¢popm Hitporen okcnay [20].

st Bizyamizarii 3MiHH 3B’S3KiB MiX JTOCIIPKCHUMH TTOKAa3HUKAMH ITiJ] BIUTMBOM BiKacoiy, Oyio
3TydeHO0 KOPEINSIiitHA aHaiTi3, Ha OCHOBI SIKOTO CKOMTITEOBAHO JBa Kiractepw (puc. 1).
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KnacTep-1 Knactep-2
(KoHTporb) (Rocnig)
n=3

Puc. 1. KimacTepn noka3HUKiB eHepreTHYHOT0 00MiHY, MEPOKCHIHOTO OKHCHEHHS i BMiCTY BTOPpUHHMX
NMPOAYKTIB NEPOKCHIHOT0 OKUCHEHHS JilliTiB Y MOCMYTOBAHUX CKEJETHAX M’SI3aX T'yceii: TpsMi Kopessii
300pakeHi CYIUILHUMY JiHisIMH (r>0), 00epHeHi — TyHKTHPHAMIY (r<0); MOIBIHHIMYI YOPHUMM JTiHIAMHA —
piBenb 3Hauyiocti kopessiuii p<0,01; onnnapua uopna — p<0,05; oannapna uepsona — p<0,1.

Jo xiaacTepy KOHTPOJIBHOI IpyNu YBIHILIN JUIIEe TPU HOKA3HUKH, SKi MAlOTh IO JBa JIOCTOBI-
PHUX KOPENALIMHNX 3B’ I3KU, HAWBUIIHI PEHTUHT cepea Skux Hajaexutb TBAAP. Knacrep-2 (m0-
CIHiAHOT TPYTIN) Mae OIITBIT CKIAIHY CTPYKTYpy. HalBHmnid peHTHHT cepell MOKa3HUKIB TaKOXK Mae
BMICT BTOPWHHWX TNPOAYKTIB OKWUCHEHHS MiMmimiB i3 4-ma mocTtopipHuMHU 3B sizkamu (TBAAP).
TBAAP 3abe3neuye BHYyTpINIHIO iHTETpalito NuisxoM 3B°a3Ky i3 TBAAPi (0,944; p<0,05), 3B's130k
i3 CHCTEMOI0 AaHTHOKCHJAHTHOTO 3aXHCTy 3a paxyHok kopeismnii 3 GPO-aktusmictio (-0,859;
p=<0.1), a iHTETpAaIis i3 CUCTEMOIO eHepro3ade3nedeHHs MUITXoM o0epHeHoro 3B’ sA3ky 3 2-OGD i
SD (-0,863; p<0,1 i -0,858; p<0,1). SD 3 4-Ma TOCTOBIpHUMU 3B’A3KaMH TOCITA€ IPyTE MicIe, i
3abe3neuye 38’430k LITK i3 cuctemoro antuokcumantHoro 3axucty uepe3 SOD ta Bmictom GPL
(-0,830; p<0,1 1 -0,854; p<0,1).

Ha nymky mpoBigaux 0i0XiMikiB ¢()eKTHBHICTH (DYHKIIIOHYBaHHS redoX cHCTeMH OYab-SIKOTO Op-
TaHi3My BU3HAYAETHCS HE PIBHEM aKTUBHOCTI OKPEMHUX i1 KOMIIOHCHTIB, a Y3rO/DKEHICTIO IXHBOTO (Y-
HkmionyeanHs [10]. Pesymnsratn mpoBesieHOTO KOPENSIiHHOTO 1 KITACTEPHOTO aHai3y CBiAdaTh, 10
TTiJT BIUTMBOM BIKacoIly OKpiM Pi3HOCTIPSIMOBAHMX 3MiH aKTHBHOCTI JOCHIDKEHUX OKCHIIOPEAYKTA3 MK
JIOCHIDKEHUMH KOMITOHCHTaMU 010JI0TIYHOTO i TIEPOKCUTHOTO OKUCHEHHS (DOPMYETHCS Y3TOKCHICTh
ixaporo (yHKIionyBaHAg. OTXe, TOMOBHWI MeXaHi3M BIUIMBY BiKacoyly CIpSIMOBaHMil HE Ha aKTHBI-
3a1if0 OKPEMHX KOMITOHEHTIB redoX KOMIUIEKCY, a Ha TTEPETBOPEHHS HOTO B €AMHY, OiThIIT ehekTHBHY
30aMaHCcOBaHy CHCTEMY.

3a cepenHiM MOKA3HUKOM MacH i cepeIHLOJ000BOTO TIPUPOCTY TBAPHHU JTOCTIMHOT TPYIH JIOCTO-
BIpHO TIEPEBHIIYBAIM KOHTPOJIBHY IPYITy, X04a W IMOCTYIAINCh 32 IHTEHCHBHICTIO POCTY Ha 3aKITH04-
HOMY eTari Jociiry (tabdm. 2).

Tabanwst 2 — MoKka3HWKN PocTy TBAPHH KOHTPOJIBbHOI Ta Kocaianoi rpyn: M — cepeanst Mmaca, AM — cepeTHB01000B Wit
nmpupict MacH, AM% — inTencuBHicTH pocty (M+m, n=5)

L Konrposn Hocnin
Bixk, 1i6
M AM AM% M AM AM%
0 88,223 - - 88,2423 - -
7 195,3+8,0 15,3 7,8 217,3+16,5 18,4 8,5
14 486,0+34,0 41,5 8,5 540,3+14,2 46,1 8,5
21 964,3+34,3 68,3 7,1 1166,7+13,8* 89,5 7,7
28 1237,7+44,3 39,1 3,2 1490,7+26,2* 46,3 3,1
35 1713,0+£25,5 67,9 4,0 1850,3£40,8* 51,4 2,8

Tpumitka: *- pi3HUIL BipOTiTHA MOPIBHIAHO i3 KOHTPOILHOIO Tpymolo (p<0,05).
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BucnoBku. Takum 9rHOM, 32 JIii BiKacoily B CKEJIETHHX M 53ax TYCEHST Bif0yach MOoMipHa aKkTH-
Bi3allisl CHCTEMHU aHTHOKCHIAHTHOTO 3aXHCTY, MepeBaxxkno 3a paxyHok 1'T1O i, menmoro miporo, CO/.
Boanouac nemo mocnabunack i cradinizyBanachk akTuBHICTD Jierigporenas LITK (a-OGD i SD). Bim,
3a TIOKa3HUKaM¥ POCTY TyCEHsITa JOCIIIHOT TPYITH JIOCTOBIPHO MEPEBHUIITYBAIN BIATIOBITHI MTOKA3HUKH
KOHTPOJILHOT TPYIIH.

Takuif mo3UTUBHUN ¢()eKT, HMOBIpHO, MOB'I3aHMH i3 crenuiUHICTIO BINTUBY Bikacody Ha redox
cHucTeMy TyCeH, STKUH ToJsirae B peamizarii MeXaHi3MiB, CTIPSIMOBAHNUX Ha 301TBIIEHHS ePeKTHBHOCTI il
(hyHKITIOHYBaHHS ITUTSIXOM TiABHUINEHHS 30J1TaHCOBAHOCTI OKpEeMHUX i1 KOMTIOHEHTIB.
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Bansinne BWKacoa Ha aKTHBHOCTHL (epMeHTOB mHKIa KpeGca, aHTHOKCHMIAHTHON cHCTEMBI W TIepOKCHIHOE
OKHMCJIEHHE B MBIIIIIAX Tycei

SAxoseiiuyk A.B., Py6an A.B., Janyenko E.A.

W3yuanu BiusHEEe BOJOPACTBOPUMOTO HpOM3BOAHOrO BuTamuHa K; (BUKacona) Ha aKTUBHOCTH IETHAPOreHa3 IUKIIA
KpeGca u cocrosiivie CHCTEMBI AHTHOKCHIAHTHON 3AIMUTHL B MBINIEYHON TKAHU Tyceil. YCTAHOBJIEHO, YTO TOJ| BIHSHUEM
BHKACOJIa B CKEIETHBIX MBINIIAX TYCAT HAOIIONAETCsl yMepeHHasi aKTUBH3AIMsl CHCTEMBI aHTHOKCUJAHTHOW 3al[UTHI, [JIaB-
HbIM 06pa30M, 3a CUeT FﬂyTaTl/IOHﬂepOKCI/I}laSI)I H, B MEHbLIEH CTCMNECHU, Cyl'lepOKCl/l}l)lI/ICMyTaSbl. B T0 xe BPEMs, HECKOJILKO
CHHM3WJIACh U CTAOMIM3UPOBAACH aKTUBHOCTL aeruaporenas uukna Kpeodca (0-OGD u SD). Ognako, no nokasaresisM pocTa
rycsiTa ONMbITHON IPyNMbl JOCTOBEPHO MPEBBIILANN COOTBETCTBYIOLIUE MOKA3ATENN KOHTPOJALHON. Takoi nojoxkuTeNbHbIN
a(dexr, BeposTHO, 00ycioBNeH cneundrkoi BiausHNs BUKacosa Ha redox cucTemy rycei, KOTOpbIi 3aK/IiouaeTes B peasu-
3aI[MM MEXaHU3MOB, HATIPABIEHHBIX HA yBeanueHrne SPpOEeKTUBHOCTH ee (PYHKIUOHUPOBAHKS IIyTeM IOBEINIEHUs cOaTaHcH-
POBaHHOCTH OTJIENIBHBIX €€ KOMITIOHEHTOB, YTO [TOJITBEPIKIAETCS pe3yIbTaTAMU IIPOBEIEHHOTO KOPPEISIIUOHHOTO U KIacTep-
HOTO aHaIu3a.

KiroueBnie ciioBa: redox cucreMa, BUKACOJ, JETHAPOTeHA3kl, AHTHOKCHIAHTHEIE (DEPMEHTRI, IPOYKThI JIUITOIEPOKCH-
JALUMK, AaHTUOKCUIAHTHAS aKTUBHOCTD, OasiaHc.

Influence of vicasol on the activity of Krebs cycle enzymes, antioxidant system and peroxide oxidation in the mus-
cles of geese

Yakoviychuk A., Ruban A., Danchenko E.

Vitamin K is a family of derivatives of 1,4-naphthoquinone, which is usually seen as an antihemorrhagic remedy. How-
ever, quinone derivatives have a broad spectrum of biological activity and are used as therapeutic, antiparasitic agents and as
growth stimulators of the intestinal microflora. The level of influence of these substances depends on the structure of the side
chain, which determines the polarity of derivatives and determines the nature of their relationship with the elements of the
respiratory chain and Krebs cycle.

Industrial poultry farming, which uses highly crosses poultrycan not be effective without the use of science-based
vitamin and mineral admixtures, and vitamin K is their indispensable component. Technology of feeding fodder is
important when using these admixtures. If the one uses the prepared feed, typically preferred forms are water-soluble
vitamins.

The purpose of work was to determine the influence of a water-soluble derivative vitamin K; (vicasol) on dehydrogenase
activity in Krebs cycle and the state of antioxidant protection in the muscle tissue of geese.

Geese breed Legarda Large (White) were used as the model. Two groups (control and research), each consisting of 25
heads, were formed in 1-day age. The goslings of research group from the 3d day drank daily hydrophilic aqueous form of
vitamin K3 with a concentration of 10 mg/ L in counting 0,7 mg / kg body weight. Biological sampling was performed on the
7-, 14-, 21-, 28- and 35-th days. In the muscle of lower limbs the activity of Krebs cycle dehydrogenase was determined:
succinate dehydrogenase (SD), a-ketohlutaratdehidrohenase (2-OGD) and antioxidant enzymes: superoxide dismutase
(SOD), catalase (CAT), glutathione peroxidase (GPO) and the content of intermediate (GPL) and final (TBAAP) products of
lipid peroxidation.

The average level of a-OGD activity of goslings in the experimental group was 14,3 % lower than in the control one.
The use of derivative vitamin K; helped to stabilize this indicator: coefficient of variation of a-OGD activity of goslings in
the experimental group was 12,0 % lower than in the control one.

The average activity of SD in skeletal muscle of goslings in the experimental group was 11,4% lower than the corre-
sponding figures of the control group, and the coefficient of variation was 6,0 % lower. Thus, under the influence of vicasol
in skeletal muscle of goslings the activity of investigated dehydrogenases of Krebs cycle stabilized and decreased to some
extent.

The reaction of antioxidant enzymes on the remedy was rather specific. The average level of SOD-activity in muscles of
goslings under the influence of vicasol did not change significantly. At the same time the stabilizing effect of this indicator
was found in the experimental group of goslings: the coefficient of variation of SOD-activity in their muscles became 10,0 %
Tower. Under the influence of derivative vitamin K; dynamic of SOD-activity over time acquired a growing character
(r=0,917 (p<0,05) in the experimental group, while the control group r=0,501).

For CAT-activity, on the contrary, on the background of close value of variation coefficient in the control and experi-
mental, in the experimental group of goslings a moderate decrease of its average level (7,7 %) was found.

GPO-activity appeared to be the most susceptible to vicasol, the average level of which in the experimental group
of goslings rose by 34,1 % and the coefficient of variation decreased by 18 %. The nature of the dynamics of this indi-
cator in the experimental group remained similar to the control one (r = 0,895 (p<0,05) and 0,900 (p<0,05) with time,
respectively).

The application of vicasolfavoured the moderate stabilization of intermediate products of lipid peroxidation GPL (coef-
ficient of variation is lower in the experimental group by 8,0 %) and monotonic decrease of their contents throughout the
experiment (r =— 0,928, p<0,05), that was not observed in the muscles of goslings of the control group.

Average content of TBA-active products both in the original homogenate and after the induction of lipid peroxidation by
ions Fe?*, under the influence of vicasol increased by 54,8 % and 41,9 % respectively. Besides, under the influence of deriva-
tive vitamin K; the content of TBAAP in the muscles of goslings in the experimental group became somewhat stabilized and
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had a decreasing over time (r = — 0,816, p<0,05). Overall, if we compare the average coeficient of antioxidant activity of
goslings in the control and experimental groups, the figure is 9,4 % higher in the experimental group.

Thus, under the influence of vicasol in the skeletal muscles of goslings a moderate activation of the antioxidant defense
system was observed, mainly due to glutathione peroxidase and, in the less degree, to superoxide dismutase. At the same
time, the activity of dehydrogenases (a-OGD and SD) decreased to some extent and stabilized.

However, according to the growth indicators, the goslings of the experimental group significantly exceeded the corre-
sponding indicators of the control group. Such a positive effect is probably due to the specific influence of vicasol on the
redox geese system, which involves implementing mechanisms aimed at increasing the efficiency of its functioning by in-
creasing the balance of its individual components.

Key words: redox system, vikasol, dehydrogenases, antioxidant enzymes, lipoperoxidation products, antioxidant activi-
ty, balance.
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