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Y cmammi npedocmaeneni pesynromamu enaugy pizHux 003 L{unky Ha axkmugHicmb eH3UMI8
AHMUOKCUOAHMHO20 3aXucmy (Kamanasu, 2iymamioHnepoKcuodsu) 6 MKAHUHAX ROpOCcam. J{OCHiOicen s
nposederi Ha MOAOOHAKY nopocam, sKi Oyau po3odineni na womupu epynu no 10—12 eonis. Ilowunarouu 3 28-
(0oba sionyuenns) i 0o 120-00606020 6iky 00 KOMOIKOPpMY, AKUN 30ANAHCOBAHUN 3a YCiMa OION02IYHO
AKMUBHUMU  PEYOBUHAMU ONsl NOPOCAm, 000amKko6o 6800unu L{unk y euenioi yuuky cyrvgpamy
(ZnSO,*7H,0). Konmponvna epyna meapun ompumysana payion 3 emicmom L{unky 60 me/ke kombikopmy, 6
payioni meapun I docnionoi epynu emicm L{unky cknaoas 30 me/ke (nasenuti y kombikopmi), I docrionoi
epynu — 90 me/ke kombixopmy, a Il — 120 me/ke kombikopmy. Tlopocsmam kombikopm 320008y8anu 8600
3 BIILHUM OOCHYNOM 00 BOOU.

Y pezynomami Oocniodcenv 6cmano8ieHo 3pOCMAHHA KAMAIA3HOI mda 2AymamioHnepoKcuoasHoi
(I'Tl) axmusrnocmi mrkanuH ckeremuux m’s3ie ma neuinku y nopocam Il i Il docrionux epyn cmocosHo
KOHMPOJIIO MA 3HUNCEHHSI AKMUBHOCMIE 00CTIONCYBAHUX eH3UMie Yy mKanunax nopocam I docnionoi epynu.
Ilpome, npu eusueni axmueHocmi eH3UMi8 Y MKAHUHI celle3inKu, 0)10 6CIMAHOBIEHO, WO 80HA 30i1bULYBANOCD
y meapur I docnionoi epynu ma smenwygaioce y meapur I ma Il oocnionux epyn. Ompumani Oaui
ceiduams npo me, wo 8 nepiod 3 28- 0o 120-00606020 6iky onmumanvHum emicmom L{unky, 3a sxum Oyia
6CMAHOBNEHA NOZUMUBHA OISl HA eH3UMU CUCTHEMU AHMUOKCUOAHMHO20 3AXUCTIY 8 MKAHUHAX nopocsm, Oyna
0o03a 6 xinbkocmi 90 me/ke Kopmy.

Kumouosi caoBa: [IOPOCATA, IIMHK, CKEJIETHI M’A3U, CEJIE3IHKA, ITEYIHKA,
HUPKU, KATAJIA3A, I''TYTATIOHIIEPOKCHUIA3A
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The article shows the results of the influence of different level of zinc on the activity of enzymes of
antioxidant deffence (catalase, glutathione peroxidase) in the tissues of piglets. Studies were conducted on
young animals piglets, which were divided into four groups of 10—12 animals. To conduct the experiment,
category of piglets aged from 28-day-old to 120-day-old respectively were selected and fed with the formula
feed which is balanced in all biologically active compounds for pigs were injected with additional zinc,
sulphate (ZnSO,* H,0) in paticular. The control group of animals received a diet containing 60 mg/kg zinc
in the diet and the second experimental group the amount of zinc was 30 mg/kg (available in the formula
feed), the second experimental group — 90 mg/kg, and the third — 120 mg/kg. The piglets were supplied
with unlimited amount of formula feed and water during the experiment.

As a result of research it was established the increased activity of catalase and glutathione peroxidase
(GP) in the tissues of skeletal muscle and liver in piglets Il and 11l research groups in controlling and reducing
the activity of the studied enzymes in piglets of I experimental group. However, in the process of studying the
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activity of enzymes in spleen tissue, we have found it was increasing in animals of I group, and it was
decreasing the animals Il and Il experimental group. Obtained data indicate that between 28-day-old to 120-
day-old daily piglets’ the optimal zinc dose on which was set a positive effect on the enzymes of antioxidant
system in tissues of piglets was the amount of 90 mg/kg dose of formula feed.

Keywords: PIGLETS, ZINC, SCELETES MUSCUL, LIVER, BUDS, CATALASA,
HLUTATIONPEROKSYDASA
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B cmamve npeocmaenenvi pesynvmamvl GIUAHUS PA3IUYHBIX 003 YUHKA HA AKMUBHOCHb IH3UMOG
AHMUOKCUOAHMHOU  3AWUMblL  (KAMaiasol, 21yMAamuoOHNEpoKcuoasvl) 6 mKausax nopocam. Hccaedosanus
npogedeHsl Ha MOIOOHSIKe NOPOCm, KOmopble Obliu pazoeneHvl Ha yembipe epynnol no 10-12 zonos. Hauunas ¢
28-cymounoeo (omvem) u 0o 120-cymounozo 6ospacma 8 KOMOUKOPM, KOMOPBIL COANAHCUPOBAH NO 6CeM
OuoIOCUYECKU AKMUBHBIM BelecBam, OONOIHUMenbHo 6soounu L{unk 6 eude yunk cynvgpama (ZnSO,7H,0).
Konmponvhas epynna srcusommuvix nonyuwana payuon ¢ cooepoicanuem Llunxa 60 me/ke xombuxopma, 6 payuone
arcusommuvix 1 onvimuou epynnol cooepycanue L{unka cocmasnano — 30 me/ke (Hanuunwlii 6 kombukopme), 11
onvimnoti epynnvl — 90 me/ke, a Il onvimnou epynner — 120 me/ke. Kombuxopm nopocsimam ckapmausanu
860110 CO CB0OOOHBIM OOCHIYNOM K BOOe.

B pezynomame uccnedoeanuti ycmanogeHo 603pacmaniie Kamanasuou u erymamuonnepoxcuoasnoi (I7T1)
AKMUBHOCIU 8 MKAHSX CKeNEMHbIX Mbliuy U neveru 6 nopocam Il u Il onvimuwix 2pynn omHoCUMenbHO KOHMPONs
U CHUDICEHUE aKMUBHOCIU UCCTEOYEMBIX IHIUMOS 8 MKAHSX drcusomHbix I onvimuou epynnvl. OOHAKo npu uzyyeHuu
AKMUBHOCIU IH3UMO8 8 MKAHU CENe3eHKU, HAMU OblI0 YCMAHOGNIEHO, YMO UX AKIMUGHOCMDL YEeIUdUBANACh
arcueommwlx 1 onvimuou epynnvl, u ymenvwianace y nopocam Il u Il onvimuovix epynn. Ilomyuenmnvie Oanuvie
c8UdemenbCmayionm 0 mom, 4mo 8 nepuoo ¢ 28 0o 120-cymounoeo eo3pacma onmumansbisim cooepoicanuem Llumnka,
1O KOMOPOMYy ObLIO YCIMAHOBNEHO NOTONCUMENTBHOE OCUICMEUE HA IH3UMbL CUCTHEMbI AHMUOKCUOAHMHOU 3AUUNblL 6
mKausix nopocam, ovina 003a 90 me/ke kopma.

Kmouesbie cnosa: [IOPOCATA, IMHK MA3bl, CEJIE3EHKA, IIEYEHb, ITOYKU,
KATAJIA3A, TJTYTATUPHIIEPOKCUJIA3A

Kurrs KUBHUX OpraHizMiB JITaHAO0yTBOPEHHS 3 OPTaHIYHUMHU MOJICKYJIaMH
3a0e3neuyeTbCcs LUUM pAAoM (Pi310J0TTYHUX 1 BiH TOIIMPEHUH y pi3HUX  OIl0JOTIYHUX
O10XIMIYHMX TPOLIECIB, SKI  PETYITIOIOTHCS cucreMax. [luak Oepe ydacTh B eKcrpecii reHiB
HAJIXO/UKCHHSIM  TOXKMBHUX  PEYOBUH,  iX Ta MeTabomi3Mi HYKIICTHOBUX KHUCIIOT, a TaKHM
BUKOPUCTaHHSM, OJICpKAHHAM €Heprii s YHHOM — Yy TIporiecax pocty i aumdepeHtiarii
CHHTE3y BJIACHOTO IUIACTUYHOTO Marepiany Ta kmtuH.  [lWHK  Takok €  CTPYKTypHHM
BUJUICHHSM  TPOAYKTIB  0OMiHy. IlokuBHI KOMIIOHEHTOM KJIITHHHAX PpEIenTOopIB,
PEUYOBHHH, JI0 SKUX HAJIEkKATh 1 MIKPOESIIEMEHTH, npoTeiHiB, BXOAUTh 10 cKkiamy mnoHan 200
HEOOXIJHI /Il TPOIIECIB POCTYy Ta PO3BUTKY H3UMATUYHUX  CHCTEM, 1[0  PETYIIOITh
TBapuH. OfHE 3 KIIOYOBHUX MICLb Cepel HHUX MmeralomiyHi mpomecH. 3okpema, LluHK €
3aiiMae [{uHK, SIKUit BITHOCUTHCS 10 HE3aMIHHUX crpykrypauM komnoneHtom PHK- 1 JIHK-
MIKpOEJIEMEHTIB, Ta aKTUBHO Oepe yd4acTb B noimepas, AJTKOTOJIB/IET PO €HAa3H,
MeTabomyaux mporiecax [1, 2]. Bracmimox kapOokcunentuaazn A 1 B, mipyBarkiHasu,

3patHocti [luHky Opatn ywacth y mporecax

The Animal Biology, 2014, vol. 16, no. 1
134



Bionoris TBapun, 2014, 1. 16, Ne 1

CYMEPOKCHITUCMYTa3l Ta 0ararboX IHIIHUX
em3umiB [1-3].
YV  xmiruHax [wak, 37p€01IbmI0TO,

NPUCYTHIN y CKJIaZl CTIHKHX O10KOMILIEKCIB, B
SIKUX BIH KOOPJWHAIIIMHO MIIHO 3B’S3aHUH 3

€HJOT€HHUMHU OpTraHiYHUMU JITaHIaMH.
L1e 3yMOBITIOETHCS BHCOKOIO 3IATHICTIO
MiKpoerIeMeHTa YTBOPIOBATU XenaTHi
CTPYKTYpH 1, TaKUM  YHHOM, OpaTu

Oe3mocepesHI0O  y4yacTh y (YHKIIOHYBaHHI
pi3HUX  OionoriyHuX cucreM. HeoOXxigHO
3a3Ha4MTH, IO 31atHicTh LluaKy 1O
YTBOPEHHSI O10KOMIIJIEKCIB CYNPOBOIKYETHCS
BiJIHOCHOIO 0€e3Me4HiCTIO [BOTO
MiKkpoeneMenTa 11t 6iomonekyn [1, 3].

Y mopociar 3a npedinuMry oprasizmi
[uuky 1 BiTaminy A, ocobauBo Ha (HoHi
HaamuIIKy Kanbliito, COBUIEHIOETHCS iX PICT 1
PO3BUTOK, BUHHMKAE TIapaKeparo3 IIKIpH, a
TaKOXK aHeMisl, Karap MUTyHKOBO-KHIIKOBOTO
TpakTy, mnopymeHHs QyHKOil nedinkua [1].
Ha cporoani npoBeseHo 6arato 10CTiHKEHb 32
BCTAHOBJICHHSI ONTHUMalbHOTO piBHA LlMHKY B
paIfioHi MoOpoCsT, MPOTE HA CHOTOAHIIIHINA Yac
HEMa€ OIHOCTAWHOI JYMKH IIOJIO I[HOTO
nuTaHHA [4-6]. V miTeparypi BUSBICHO IyXe
BEJIMKI KOJIMBAHHS PIBHS IIHOTO MIKPOEIEMEHTa
B pariioni mopocsat Big 60-180 mr/kr [3, 7].
Tomy, WMeTO HamUX JOCHIKEHb OyIo
BUBYMTH BIUIMB Pi3HMX 103 LlMHKY B parioHi
MTOPOCST Ha aKTHUBHICTh €H3MMIB
AQHTUOKCUJIAHTHOTO  3aXHUCTy B  TKaHWHAX
OpraHi3my.

Marepiaiam i MmeToaun

Hocnimxennss mnposoauan  y T30B
«IIporpec-Ilmtoc» JIbBiBCchbKOI oOnacti. bymo
nigibpaHo YOTHPU TPYHH MOPOCAT BEIHKOI
oimoi mopoau, 28-mo6oBoro Biky, mo 10-12
TBapUH Yy KOXHIH. BimtydenHs mopocst
nmpoBoaAWiaM  Ha  28-My 100y  KHUTTA.
[Tounnatouu 3 28- no 120-moGoBoro BiKy 110
KOMOiKOpMy, sKuii OyB 30amaHcOBaHUN 3a
yciMa O10JIOTIYHO AaKTUBHHUMH PEYOBHHAMHU
IUIS TIOPOCST, A0AaTkoBO BBoAwiu LluHK Yy

BUDISINI  IMHK  cynbdary  (ZnSO4¢7H,0).
KonTpoipHa Tpyma TBapuH OTpUMYyBala
pamion 3 Bwmictom Uuuky 60 Mr/kr

KOMOIKOpMY, B paifioHi TBapuH | mocimimHOi

rpynu  Bmict Ilunky ckmamaB 30 Mr/kr
KoMOikopMy (HasiBHMI y KomOikopmi), II
nocigHii rpyni — 90 Mr/kr koMOikopMy, a B
I — 120 mr/kr xomOikopmy. Ilopocstam
KOMOIKOpPM 3T0/IOBYBAJId BBOJIO 3 BIILHUM
JOCTYIIOM JI0 BOJIH.

Martepian A T1OCHiKeHHS BiIOUpain
micis 326010 mopocsat Ha 28-, 60-, 90- ta 120-
Ty n00u kuTTa. BimiOpani 3pa3ku TKaHHWH

CKEIICTHUX M’f31B, CEJC3IHKH, IICYIHKM Ta
HUPOK TOMOTEHI3yBaJIl 3a
3araJbHONPUNHATUMHU METOJIMKAMU [8].
CepenoBumiieM  JUIsi  TrOMoreHizamii  OyB

oxonopkenuit 5 MM tpuc-HCL 6ydep pH 7.4,
IpU 4YOMY KIHIIEBE PO3BEACHHS TOMOTEHATy
craHoBuio 1:9. VYV romoreHartax TKaHUH
MIPOBOJIMIIA BU3HAYEHHS KaTajla3HOi aKTUBHOCTI
3a Merogom Kopomoka M. A. [9] Ta
[JIYyTAaTIOHNEPOKCUAA3HO1T  aKTHBHOCTI  3a
metonmoM Moina B. M. [10]. Opepxani
nudpoBi JaH1 ONMParbOBYBadd CTATHCTHYHO 3
BUKOPUCTAHHSIM t-KpuTepiro CTIOneHTA.

Pe3yabTaTtu i 00roBOpeHHsI

VY pe3ynbTari MpoBEeNEeHUX TOCIITHKECHb
KaTajga3Hol aKTUBHOCTI B TKAHMHAX CKEJIETHUX
M’s131B He OyJIO BCTAHOBIIEHO BipOTiTHUX
PI3HHITL MK TpylaMu TBapuH Ha 28-My 100y
xuTTs (Tabn. 1). Ilpore moumnaroum 3 60-i
no0M 1 0 3aKiHYEHHS JOCIIJHOTO Tepioay
BIIMIUYEHO MPSIMY 3aJICXKHICTh MDK BMICTOM
[luaKy B paIioHi TOPOCAT Ta KaTaJa3HOIO
aKTHBHICTIO CKEJIETHUX M’s3iB TBapuH. Tak, y
I pgocmimmiit rpymi TBapuH Ha 60- Ta 90-Ty
00U KUTTS CHOCTepiranach JIMIIE TUHAMIKa
70 3HIDKEHHS KaTala3HOi aKTUBHOCTI, MpOTe
Ha 120-Ty n00y XUTTA BipOTigHE 3HUKCHHS
ckiaano 9,4 % (p<0,05) cTOCOBHO KOHTPOJIIO.

Illo crocyerbCs  TBapuH,  SKUM
3roIOByBaIM KOMOIKOpM 3 BMicToM [[uHKy
90 mr/kr xomOikopmy (II mocmigna rpyma),
BCTAaHOBJICHO 3POCTaHHS aKTUBHOCTI eH3uMy Ha 60-
ta 90-1y 1o6wu, BimnosimHo Ha 15 (p<0,01)1 11,1 %
(p<0,05) cTOCOBHO KOHTPOJILHOI TpyrH (Tabm. 1).

[Moni6Hi 3MiHM crocTepiraloThes iy
mopocat Il mocmigHoi Tpymu, a came,
BCTaHOBJICHO 3pOCTaHHS Karajga3zHoi
AKTHUBHOCT1 CKeJeTHUX M s31B Ha 60-Ty mo0y
xutts Ha 9,2% (p<0,05) mopiBHSAHO 3
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KOHTPOJIEM. [TixBumeHHs AKTUBHOCTI raJbMyBaHHSIM aHTHOKCHIAHTOTO 3aXKCTY, 10
3raJlaHoro CH3UMY AQHTHOKCUJAAHTHOTO OIIOCEpeIKOBAHO MOJKHA MOSICHUTH
3axucty y M’si3ax tBapuH Il ta III mocmimanx 3HIDKCHHSM ~ cTa0imizamii  1HCYJiHY  dYepe3
Ipyn MOXXe BiOyBaTHCsI BHACHIOK aKTHBALii HemocTaTHIO KinmbkicTe Lluuky. Sk Bigomo,
aHaOOJIITYHUX TIPOLIECIB OTMOCEPEAKOBAHO Yepe3 1HCYIIIH BOJIOJIIE AQHTarOHICTHYHUMH

1HCYIiH.

3a BU3HAUYCHHS TVIYTaTIOHTICPOKCHIA3HOI
(['T]) axTHBHOCTI B TKAHWHAX CKEJICTHUX M S3IB
(Tabn. 1) Hamu Takox Oyna BiIMiueHa mpsiMa
3aJIOKHICTh MDK 11 aKTHBHICTIO Ta piBHEM

BIIACTHBOCTSIMHU JI0 KOPTH30Jy — CTPECOBOTO
TOPMOHY, SIKAHN aKTHUBYE MpoLeCH
MEepOKCHUIAIT JIMiIIB Ta 3HUXKYE AKTUBHICTh
€H3MMIB aHTHOKCHAAHTHOTO 3axucty [2, 11].
BinmoBigHO mpu HEcTadi B PalioHi MOPOCST

[uaky B pamioni TBapuH. A came, 3a [luaky B oOpraHi3aMi 3HIDKYETBCS  HOTO
3HWKEHHST HOro KiIbKOCTI B KOMOIKOpMi Ha HaKOMUYEeHHA y (OpMi  KOMIUJIEKCIB 3
50 % BiporinHo 3HmwKyBanack [Tl akTUBHICTH MOJIEKYJIaMH IHCYTIHY BCEpeauHI
Ha 90- i 120-ty nobum BixmosimHo Ha 15,9 CEKPETOPHHX TpaHyd MaHKpeaTUYHuX [3-

(p<0,05) Ta 17,1% (p<0,05) crocoBHO
KoHTpomto. Taka akTUBHICTH eH3UMYy B |

KJITHH, 10, B CBOIO YEpry, CIPHSE TPOSBY
6iomoriyHoi aii koptuzoiy [2].

JMOCHIIHIA TPymi, MOXJIMBO, IIOB’s3aHa 3
Tabnuys 1
Karana3Ha Ta riiyTaTioHIepoOKCHIa3HA AKTHUBHICTh CKeJIETHUX M’f13iB MOPOCST
3a BILIMBY pisHUX 103 LluHky
Jlo6a xuTTs
I'pyna TBapuH 28 | 60 | 90 | 120
Kamanaza (mmonv/xe-me npomeiny, MEtm,; n=3-5)
K 4,11+0,72 3,58+0,08 3,40+0,10 2,60+0,12
-1 4,09+0,05 3,50+0,18 3,10+0,37 2,26+0,05*
-1 3,98+1,04 4,12+0,12%%* 3,7840,12* 2,73+0,21
nr-Aa 4,02+0,73 3,91+0,11* 3,55+1,02 2,68+0,32
Tnymamionnepokcudasa (Hmonv/xe'me npomeiny, Mxm; n=3-5)
K 28,97+1,62 21,81£1,11 20,88+1,67 16,68+0,53
-1 31,11+0,63 19,27+2,16 16,11£1,02* 13,13+1,28*
-1 27,97+3,09 25,86+1,17* 26,58+1,59* 21,18+1,16%*
nr-Aa 28,55+1,27 24,60+0,41* 21,76+2,67 18,99+0,77*
Ipumimka: Y 1abmuusax: * — BIpOTiIHICTh BIIMIHHOCTEH Yy 3HAUYEHHSX MOKAa3HUKIB MIX KOHTPOJIBHOIO Ta

JOCHIAHUMHU TpynaMu TBapuH (¥ — p <0,05, ** — p<0,01, *** — p<0,001)

o crocyerbest 11 mocninuoi rpymw, ne
piBeHb [luHky B parfioni TBapuH OyB BHIIUM
Ha 50% CTOCOBHO KOHTpOJIBHOI TIpYIH,
CIIOCTepIraaocs BiporigHe 3pOCTaHHS
aktuBHOCTI [Tl y TKaHMHAX CKeJIEeTHUX M’s3iB
Ha 60-, 90- Ta 120-Ty 100U >XUTTS BiAMOBIIHO
Ha 22 (p<0,05), 19,0 (p<0,05) Ta 21,7%
(p<0,01) CTOCOBHO KOHTPOJIBHOI  TPYyIH
opocsT. Y CckeneTHHUX M’s3ax TBapuH Il
JOCIiIHOT TpynH, Ae¢ piBeHb LluHKy OYyB
BUIIIUM B J[Ba pa3u CTOCOBHO KOHTPOIIO, OYII0
BIJIMIY€HO TaKOX 3pocTaHHs akTtuBHOCTI [T,
mpoTe Ii JaHi Oyld HIKYl aHAJIOTIYHOTO
nmokasHuka mopocat Il mocmigHOi Tpymu.
A came, Ha 60-Ty 100y JKUTTS AKTUBHICTDH
€H3MMY B 3rajlaHiil TkaHuHI 3pocia Ha 16,1 %
(p<0,05), a nma 120-ty no6y — mna 11,1 %
(p<0,05) cTOCOBHO KOHTPOJTIO.

Takoxx cmig Bim3HaumTd, mo ITI Ta
KaTaJla3Ha aKTUBHOCTI B CKEJIETHHX M’si3aX
MOPOCST MOCTYMOBO 3HIDKYBANACS Y BIKOBOMY
acniekti. lle mOB’s3aHO 3 TOCHWJIEHHSM Y
M’s3aX  TTIKONITHUYHMX TMPOIECIiB B X0l
OHTOreHe3y. Takum YWHOM, Yy  Mipy
¢GyHKLIOHANBHOTO  JO3piBaHHSI  M’S3iB 1
aKTWBAIlli B HUX aHACpPOOHUX IIPOIIECIB
BiJllafia€ HEOOXIHICTh B MIATPUMIIl BUCOKOI
AHTHOKCHJIAHTHOI aKTHBHOCTI [ 12].

Jocnikyioun KaTtanasHy aKTHUBHICTb
CeNIe31HKH, OyJ0 BCTAHOBIJICHO, 11O B TIEPiOf
BIJUTYYEHHS MTOPOCST Biji CBHHOMATKH B Pi3HUX
JOCIITHUX TPYIax TBapWH, BOHA 3HAXOAUTHCS
Ha oJTHaKOBOMY piBHi (Tab:m. 2). [I{o crocyeThes
TBapuH | 1OCHIIHOI Ipynu, TO TYT BIPOTiLAHUX
3MIH HE BHABIICHO, JIMINE CIOCTEpiragacs
JMHAMIKA 70 3POCTAHHS aKTUBHOCTI €H3UMY
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MPOTSTOM  yChOTO  JIOCHIHOTO  Tepioay
MOpIBHAHO /0 KOHTpoito. Y TBapuH Il
JOCITITHOT TPYIHU CIOCTEPIraiocss 3HUKEHHS
Karajga3Hol aKTHUBHOCTI CTOCOBHO KOHTPOIIO
Ha 40,3 (p<0,05), 17,5 (p<0,05) ta 9%
(p<0,05) BiOMOBiAHO A0 IHIB JOCHIIKEHHS.
VYV Il mocnigniéi rpymi 3HMKCHHS aKTUBHOCTI
€H3UMYy TMOPIBHIHO JO0 KOHTPOIIIO CKIIAJIO
19,4 % (p<0,05) — HnHa 90-Ty noOy Ta Ha
24,5 % (p<0,05) — na 120-ty 100y KUTTS.
['myraTioHnepokcuaa3Ha  aKTUBHICTH
CeNe3iHKM 3BOPOTHO 3ajexana BiJ piBHSA
[{unky B parioni TBapuH. Tak, 3a 3pOCTaHHS B

HBbOMY KOHIIEHTpaIlii IbOr0 MIKpPOEJIEeMEHTa
aKTUBHICTh CH3WMY 3HIDKyBaJacs, a 3a
3HIKCHHsI KOHIeHTpallii [{nHky — HaBmaku
MiIBUIYBAJIach MPOTITOM yChOTO JOCIITHOTO
nepioxy. Y [ pmocmignit rpym (tabn. 2)
criocTepiraiocs BiporijHe 3pOCTaHHS
aktuBHOCTI ['TI Ha 60-Ty HOOY *XHUTTS — Ha
11,6 % (p<0,05). ¥ II Ta Il nocnigHux rpynax
OyJI0 BiZIMIY€HO 3HIMKEHHSI aKTUBHOCTI IThOTO
emsumy. Tak, y Il mocmigniii rpymi BoOHa
3amwkyBanack Ha 11,7 % (p<0,05) na 60 nody
x*uTTs Ta Ha 9,2 % (p<0,05) — Ha 120-ty
00y JKUTTSI CTOCOBHO KOHTPOJIIO.

Tabnuys 2
Karana3na Ta riyrationnepokcuga3Ha aKTHBHICTD cesle3iHKH IOpPOCAT
3a BILIMBY pisHUX 103 Lunky
I'pyna TBapuu Jlo6a xkutTs
28 | 60 | 90 | 120
Kamanasza (mmonv/xe-me npomeiny, Mtm, n=3—5
K 5,05+0,19 2,63+0,43 2,62+0,13 3,30+0,34
1-1 4,65+1,11 2,58+0,78 2,87+0,86 3,34+0,55
-1 5,68+0,78 1,57£0,15%* 2,16+0,11%* 2,08+0,20*
- 6,18+0,76 2,37+0,21 2,114+0,12%* 2,49+0,06*
Inymamionnepoxcudasa (Hmonv/xe'me npomeiny, Mxm; n=3-5)
K 39,72+1,93 28,50+0,78 38,62+0,60 32,11+0,67
1-1 37,08+0,79 31,81+1,18* 40,34+2,11 34,15+2,43
-1 38,13+1,11 25,16+1,13%* 35,64+2,34 29,16+1,02*
1-a 37,98+0,67 27,84+2,18 35,02+1,32* 28,40+1,43*
o crocyerses Il mocmigHOl Tpymy, TO BIpOTiZIHE  3POCTaHHS  AKTUBHOCTI  CH3UMY

Ha 90- 1 120-Ty no6m crioctepirajocs: 3HWKEHHS
aKTUBHOCTI eH3uMYy BiamoBimHO Ha 9,3 (p<0,05)
ta 11,5% (p<0,01) CTOCOBHO KOHTpPOJBLHOI
TPYIH. 3MEHILEHHS aKTHUBHOCTI
AQHTUOKCUIAHTHUX €H3UMIB Y TKaHWHI CEIe3IHKU
MOJKHA TMIOSICHUTA THM, IO  ITABUIICHHS
KoHIeHTparii [[uHKy B parioHi mpu3BOIUTH J0
TOTO, MO BIH SK AHTHOKCHAAHT CaM TabMY€E
BUTBHOpAIMKAIGHI TIPOIIECH B I TKaHWHI, JE,
MOJKITUBO, TIPOYKTH BUTLHOPATUKATHHUX
MIPOIIECIB MICTATHCS B HE3HAYHIM KUTLKOCTI 1 IIMM
caMHMM BIIIIaJac€ HEOOXIMHICTh B IiIBUILECHHI
aKTUBaIll €H3UMIB CHCTEMH AaHTUOKCHUIAHTHOIO
3axucty [11, 13].

Karana3sHa akTHBHICTb ITEYIHKU 3aJIC)KUTh
Bix piBHA L{uHKY B parioH nopocsr. Tak, BMICT
[Huaky B KOpMi y KUTbKOCTI 30 MI/KT BHKJIMKAB
BIPOTITHE 3HIDKEHHS AaKTUBHOCTI  KaTalasu
CTOCOBHO KOHTpOJIbHOI rpymu Ha 90-Ty 100y
xutts Ha 12,1 % (p<0,05), npore B II Ta III
JOCITIIHUX Tpymax, nie piBeHb [{uaky ckimaB 90 ta
120  Mr/kr KOpMy palioOHY,  BiAMIYagoCs

MPOTATOM YChOTO JOCTITHOTO Tiepiony. Taxk, y II
JIOCTITHIM TPYIIi aKTUBHICTH KaTanazu Ha 60-, 90-
1 120-ty noOu mijBHIyBaniach BIAMOBIIHO Ha
30,6 (p<0,05), 27,9 (p<0,01) Ta ma 22,9 %
(p<0,05), a B Il mocmigniii rpym — Ha 29,5
(p<0,05) na 60-ty Ta 18,3 % (p<0,05) Ha 120-TYy
noou >XuTTs (Tadm. 3).

Hocmimkyroun I'TI akTUBHICTH TEUiHKH,
OTpUMaJId  TOMIOHY KapTWHYy, sKa Oyna
BCTAHOBJICHA 32 BHBYCHHS aKTUBHOCTI KaTalla3u
(tabn. 3). ToOrto, Hu3bKMil piBeHh l[luHKY B
paIlioHi TBapUH BUKIIMKAB BIPOTiAHE 3HMKCHHS
aKTUBHOCTI €H3UMY CTOCOBHO KOHTpPOIIO B |
nocmimHid Tpym Ha 60-, 90- i 120-ry mobu
BiamoBimHO Ha 7,5 (p<0,05), 11,4 (p<0,05) Ta
21,0 % (p<0,05). IIpotre B II Ta Il mocmimHMX
rpynax  BIAMIYEHO  BIpOTiIHE  3POCTaHHSA
aKTUBHOCTI ~ €H3UMY  CTOCOBHO  KOHTPOIIIO
MPOTATOM YChOTrO JociimHoro mepiomy. Y Il
nocmianii rpymi I'Tl akruBzicts Ha 60-, 90- i
120-Ty noou KUTTA M1IBUIIYBaIach
BinmoBigHo Ha 13,5 (p<0,05), 17,9 (p<0,01) Ta
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18,8 % (p<0,05) mopiBHSHO 1O aHAJIOTIYHOTO
IIOKAa3HUKA TBApUH KOHTPOJIbHOI rpynu. Y III
JMOCHIIHIM ~ Tpymi  crocTepirajacs — JIMIIe
OuHaMika g0 3poctaHHs akTtwBHOCTI [Tl B
TKaHWHI TICYIHKA TIOpOCAT. 3a JOoAaBaHHS
[uuky no pamiony B nmo3i 90 Ta 120 wmr/kr

OTOCEPEAKOBAHO MOJXKE CBIIUMATH PO OLIBIIT
BUPQXCHUN BIUIMB aHA0OJIIYHOTO TOPMOHY
IHCYITIIHY, SIKHH CTaOUTI3YeThCSA 3a JTOCTATHHOT
kinpkocTi Luaky. Sk Bimomo, iHCYNiH iHTiOye
BHJIUICHHS KOPTH30Jy, (YHKIIEIO SKOTO €
aKTUBAIli MEPOKCHIHOTO OKHCHEHHS JIMidiB

KOMOIKOpMY  crocTepiraiocs  MOCHJICHHS Ta NPUTHIYEHHS aKTUBAaLlii €H3UMIB
aKTHBAIlli AHTHOKCHUIAHTHUX EH3HMMIB, IO AHTUOKCHJIAHTHOTO 3axucty [2, 11].
Tabauys 3
Karana3ua Ta riyTaTioHnepoKcuia3Ha akTHBHICTh NEeYiHKH MOPOCSIT
3a BILIMBY pi3zHux 103 LluHky
I'pyna TBapun Jloba >xurts
28 | 60 | 90 | 120
Kamanasa (mmonv/xe-me npomeiny, Mtw, n=3-5)
K 4,63+0,44 3,8240,43 3,29+0,12 3,70+0,21
-1 4,02+0,11 3,64+1,12 2,89+0,07* 3,66+0,31
-1 4,07+0,21 4,99+0,24* 4,21+0,24%* 4,55+0,20%*
11— 11 4,53+0,33 4,95+0,22* 3,58+0,45 4,38+0,14*
I nymamionnepoxcudaza (umonv/xe-me npomeiny, Mtm; n=3-5)
K 42,11+0,12 32,424+0,86 26,32+1,15 18,32+1,23
-1 44,13+1,14 29,984+0,55* 23,3240,56* 14,47+1,08%*
-1 40,67+1,20 36,75£1,11% 31,05£1,05* 21,78+0,83*
11— 11 41,45+2.,66 34,17+3,20 28,56+2,38 19,07+1,78

bioxiMivHi TIporiecH, sIKi JIeKaTh B OCHOBI
(YHKIIIOHYBaHHSI TICUIHKH, IIOB’S3aHI 3 POJLTIO
pOro oprany y ¢opMmyBaHHI 1 3abe3neyeHHi
PE3UCTEHTHOCTI Ta JETOKCHKAIIIHOI 3IaTHOCTI
opranizMy. Mopdosorisi Te4iHKOBOI TKaHWHH 1 Ti
XIMIYHMH ~CKJIaJ J[a€ 3MOTY LbOMY OpraHy
BUKOHYBaTH POJIb TIPsMOi 200 OMOCEepeaKOBAHOT
JaHKA  MDK  pIBHUMH  JIaHKaMd  OOMiHY
peuoBuH [2]. Crmig BiI3HAYMTH, MO B TICUIHII
CHHTE3YEThCS 1 BIHOBITIOETHCS OCHOBHHIA TTYIT
BITHOBJIGHOTO ~ TUIYTAaTIOHY OpraHi3MYy,  SIKHi
HeoOximumii mst aktwBamii I'TI, a Tako)X BoHA €

OCHOBHUM J€MO Zn, 3BIIKA BiH HAIXOOWTH IO
IHIIMX OpraHiB 1 BHUKOPUCTOBYETbCA IS
3a0esneueHHss motped opranismy [12, 13].
3 CKa3aHOTO BHINE, a TaKOX BPAXOBYIOUH
PE3YJIbTaTH HAIMX JOCITI/PKEHb, MOJKHA 3POOUTH
BHCHOBOK po 3pOCTaHHSA AKTUBHOCTI
JOCITKYBAaHUX ~AHTUOKCH/IAHTHHX C€H3UMIB Y
TIeYiHI 3a Jii migBueHnx 103 LuHky, mo Moxe
CBITYMTH TIPO OUIBIINY OIIPHICTH OpraHi3My
MOpoCAT 10  3HEMIKO/DKCHHS  TOKCHYHHX
TIPOJYKTIB, sIKI HAAXOIATH 3 KOPMOM.

Tabauys 4

Karana3ua Ta riyTaTioHnepoKcuia3Ha akKTHBHICTh HHPOK MOPOCST 32 BIUIUBY Pi3HuX 103 LluHky

I'pyna tBapun Jlo6a xkutTs
28 | 60 | 90 | 120
Kamanasza (mmonv/xe-me npomeiny, Mtm, n=3-5)

K 2,324+0,44 1,824+0,43 2,294+0,72 1,704+0,18
-] 2,2240,11 1,88+1,12 2,20+0,53 1,66+0,31
-1 2,37+0,21 1,99+0,24 2,21+0,11 1,55+0,11

I -1 2,23+0,33 1,95+0,22 2,18+0,15 1,68+0,10
Inymamionnepoxcudasa (Hmonv/xe'me npomeiny, Mtm; n=3-5)

K 22,11+1,12 31,42+0,86 35,32+0,67 25,32+0,79
-] 22,13+1,14 29,98+0,55 36,65+1,75 24.,47+0,54
-1 20,67+1,09 30,75+0,81 35,05+0,95 25,78+0,34

| 21,4520,66 32,172.20 34,06+0,88 24,07+1,22
AKTHBHICTh KaTajia3d B TKaHWHI HHPOK Bil  Biky TBapuH. Ilonibma  curyamit

JIOCITI/DKYBaHHX TPYII IIOPOCST MPOTSTOM yCHOTO
JOCITLAHOTO neploz[y 6yJ1a JOCHUThH CTaOLIBHOIO 1
He 3aiexana Hi Bin piHs L{uHKY B parioHi, Hi

CHOCTGplFaJIOCH 1 3a Bu3HaueHHs akTBHOCTI [ T1
B I1iit TkKaHuHi (Ta01. 4).
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VY pesynbTari MpOBEACHUX JTOCHTIIKECHb
BCTAHOBJIEHO, 1[0  aKTHBHICTh  €H3HMIB
KatajasW Ta  DIIYTaTIOHNEPOKCHAa3h B
TKaHMHAX CKEJICTHUX M SI31B Ta MEYiHKU MPSIMO
NPOTNOPLIHO 3aneXuTh Bix piBHA LluHKY B
partioHi TBapuH, MPOTE 0OEPHEHO MPOTOPIIIITHO
B TKaHMHI cene3inku. 1o crocyeThcs TKaHWH
HUPKHU, TO 3aJISKHOCTI MK BMicToM LluHKY B
pamioHi Ta  aKTUBHICTIO  JOCHIIKYBaHUX
€H3UMIB BUSBJIECHO HE OyJI0, MOXIHUBO, II€

MOB’SI3aHO 3 BHJJAOBOIO  CHEIU(IKO 1€l
TKAHHUHU.
BucHoBkn

1. 3rogoByBaHHs TIOpOCsATaM CylbdaTy
UHKY B KUTBKOCTSX 90 Ta 120 mMr Zn/xopmy
3YMOBIJIIOE€ 3pOCTaHHS aKTHMBHOCTI KaTaia3u Ta
TJyTAaTIOHNEPOKCUIa3U Y TKaHWHAX MEYiHKU
Ta CKEJIETHUX MS31B, B TOM Yac K Yy CEJE3iHII
— aKTHUBHICTb LIUX €H3UMIB 3HUKYETHCSI.

2. OntumansHuM BMmicToM LluHKy, 3a
akuM Oylla BCTaHOBJIIEHA IMO3UTHMBHA i Ha
€H3UMHU CHUCTEMHM AaHTHOKCHUAAHTHOTO 3aXHCTY
B TKaHWHAX MOpocAT, Oyla 103a B KUIBKOCTI
90 Mr/kr KOpMY.

IMepcnexTUBH NOAATbIINX
aocaigkenb. [lmaHyeThbCsi BUBYEHHS BIUIMBY
pisHux 103 LluHKY B palioHi CBUHEH pPi3HOTO
BIKY Ha piBeHb MOKA3HUKIB BUIbHOPAAUKATBHUX
npoueciB B iX opranizmi. Otpumani JaHi
OyIyTh BUKOPUCTaHI JJIs1 YIOCKOHAICHHS HOPM
rofiBii cBuHe mo [{uHKy.
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