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pe3yabTaThl OBUIH MOJYYCHBI KOTAA OXHOBPEMEHHO OBUIM BBEAEHHI B PAIIOHBI KOPOB 5-H MCCIIENOBATENBCKOM TPYMIIBI CMe-
LIAaHHOJIMUIaHAHble KoMIIekchl Zn, Cu 1 Mn. MonouHasi IpogyKTUBHOCTh KOPOB S5-I UCCIEN0BATEIbCKOI IPYyIIIbl yBEIHMYU-
nack Ha 12,01 %, a 3aTpaTsl KOpMa yMEHBINWINCH Ha 1,29 % B cpaBHEHUM ¢ KOPOBaMU 1-i KOHTPOIBHON IPyIIIBI, B pallMOHAX
KOTOPBIX HAXOAWINCH CyNb(paTHbIE COIM STUX MUKPO3JIEMEHTOB. BasioBoil Hanoil Mosioka Ha KOPOBY 4-NIPOLIEHTHOH JKUPHOCTH
COCTaBWJI P UCHOJIBb30BAaHUN CMEIIAHHOIUTaHAHBIX KoMIuleKcoB Zn, Cu u Mu 3a nepsbie 100 nueit 2695 xr B 1-if KOHTPOJIB-
HOM rpymnme, 2786 xr — Bo 2-i, 2945 — B 3-i1, 3058 — B 4-if u 3267 B 5-i1 ONBITHBIX TPYIIAaxX MIPU 3aTpaTax KOPMOB Ha 1 KT MOJIO-
ka 0,707; 0,708; 0,703; 0,707 u 0,698 kOpM. €. COOTBETCTBEHHO.

KnroueBble cj10Ba: BHICOKONPOIYKTHBHBIE KOPOBBI, PAllOH, NMPEMHUKC, MUKPOIJIEMEHTHI, CYNIb(aThl, CMEIIaHHOIUT AH/I-
HBI kKoMmuieke Zn, Cu 1 Mn, MoJI04Hast IPOAYKTUBHOCTD, 3aTPATHl KOPMOB.
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LIPID PEROXIDATION IN THE QUAIL'S KIDNEY
UNDER CADMIUM LOAD AND SEL-PLEX INFLUENCE

Jlocmikena akTUBHICTh (DEPMEHTIB aHTHOKCHAAHTHOTO 3aXHUCTY — CYHNEPOKCHANUCMYTA3! 1 KaTana3y Ta BMICT IPOJYKTiB
MePOKCHUIALIT Y HUPKAX IMeperieliB 3a KaJMi€BOro HaBaHTaxeHHs Ta BIUMBY Cein-Ilnekcy. Busuennii BIimB nmpemnapaty Ha Iu-
HaMIKy >KUBOI MacH Ta CepeiHi IPUPOCTH MacH IIepeTIelliB, Macy s€lb Ta 30€peKeHICTh OroliB’ st nTuli. BecranosieHo, mo mix
BIUIMBOM croyryk CelleHy aKTHBI3YIOThCS aHTHOKCHIAHTHI ()EPMEHTH, SIKi CIIPHUSIOTH BiHOBJICHHIO IIPOIECIB METa0oIi3My B
TKaHWHAX OpPraHi3My, 3pOCTae Maca S€lb Ta S€YHA MPOLYKTHBHICTh, @ TAKOXX 30€PEKEHICTh ITOTOIB’ 5.

Ki1ro4oBi ci1oBa: nepokcuaHe OKHCHEHHS, aHTHOKCUAHTHUHN 3axuct, HupkH, Cenen, Kaamiii.

Formulation of the problem, analysis of recent research and publications. The increasing human
impacts the environment, which are accompanied by the scattering of chemical elements, can not avoid
modern agricultural production. A significant number of areas subject to contamination, including high-
ly toxic heavy metals [8], one of them is cadmium with severe cumulative properties. After its receiving
in the body metabolism of trace elements is disturbed, the synthesis of hemoglobin is inhibited, func-
tioning of the tricarboxylic acid cycle is disturbed, the amino acid composition of the body is changing.
The result is a violation course of metabolic processes. Metal can distroy tiogroops of proteins, inhibit
enzyme activity and form complex compounds with organic and inorganic ligands promote oxidative
stress, change of acid-base balance of the body, accumulate acidic metabolites [6]. Metabolism in the
kidneys of birds for the actions of stress causes abnormal functioning of the body, hormonal disorders,
egg formation, decreased productivity and egg birds live weight [2].

At present the production of meat and egg products it is necessary to use additives to animal feed,
including special attention deserves drug Sel-Plex, which includes selenium in combination with amino
acids. This item in physiological norms positively affects all types of metabolism [1], improves overall
health [3, 13], its reproductive ability and performance [1, 8, 13]. Selenium has a strong antiradical [1,
12, 14], radiation protection [13], anti-tumor effect [8, 14] and reduces the negative impact on the abiot-
ic factors such as heavy metals [1, 6, 8]. In this context, the aim of the work was to determine the char-
acteristics of the activity of the antioxidant system in the quail's kidney in ontogeny, as well as the action
of selenium organic nature and cadmium by simulated load.

Material and research methods. To address this goal there was conducted modeling research on
Pharaoh quail's species, which were divided into three groups with 50 animals in each. Terms of keeping
and feeding birds answered physiological norms. Birds of all groups were fed standard feed (SC). Quails
first group served as control. Birds research groups from three days of age with feed added Sel-Plex
(0.15 mg / kg of feed), additional birds 3rd group of food added cadmium sulfate (CdSO4) in the amount
of 1% LDS50. After bird's decapitation under slight ether anesthesia there were performed biochemical
studies in kidney's extract ranging from 1- to 70 days of age with an interval of 10 days. The fabric
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crushed in Potter-Elveheym homohenator with teflon pestle. In a sample of homogenate it was added 6
ml of saline. The resulting fraction was centrifuged (3000 rev./Min, 10 min). In this solution the activity
of antioxidant enzymes - superoxide dismutase (SOD) and catalase, and the content of lipid peroxidation
metabolites by conventional methods were determined [5, 7 10, 11]. Biometric treatment results were
based by Student t-test.

Results and discussion. Lipid peroxidation is a process that always takes place in the body and is
caused by contact with dissolved molecular oxygen in body fluids with easy oxigenized carbon com-
pounds, primarily lipids of biomembranes [1, 3, 12]. An important component of protection systems
against oxygen is superoxide dismutase, an enzyme that detoxifies superoxide anion radical by dismuta-
tion and transfer to the less reactive molecules of hydrogen peroxide and triplet oxygen [1].

In addition of Sel-Plex it was shown significant increase in enzyme activity relative to control in 10-,
20-day age and the end of the experiment in 60- and 70-day age in 1.36; 2.75; 3.31 and 1.61 times, re-
spectively (Table 1). In other age groups it was a significant decrease in activity relative to control,
which contributes to the intensification of free radical processes. The lower SOD activity appears likely
due to reduced formation of superoxide radicals, hence less need to protect them [9, 14]. On the other
hand, early bird life high levels of lipid peroxidation and accumulation in tissues peroxides may result in
inhibition of superoxide dismutase activity.

Table 1 — Antioxidant enzymes activities in the quail's kidney under Cadmium load and Sel-Plex influence (M+m, n=5)

SOD activity, standard units/g Catalase activity, mcat/g

Birds 1 group 1 group

age, control 2 group (SF‘?SEE_ control 2 group (SF‘?SEE_

days (stania;t) feed, | (SF+SEL-PLEX) PLEX+CdSO,) (standsa}:; feed,| (SF+SEL-PLEX) PLEX+CdSO,)
1 9.96+0.18 29.22+0.16
10 16.87+0.02 0.1420.1 2% 23.06+1.19%#x222 | 23 61+0.12 20.7240.99* 27.9120.58*#222
20 7.88+0.20 3.55+0.1 1*#+* 21.67+1.47%#x22 | 20.82+0.14 17.6140.31 %%+ 20.65+0.78%
30 | 23.79+6.94 7.94+2.37 14.75+1.532 21.93+0.82 11.9142.13%x* 19.0120.29%2
40 5.53+0.17 5.55+0.34 1.96+0.04 %222 16.76+0.09 24.37+2.86%* 18.96+1.46
50 | 33.38+1.33 127042 34 %% 2.47+0.50%#2 15.98+0.01 13.44+1.64 15.12+1.50
60 4.77+0.10 14.1440.78%# 15.89+1.97*:#% 12.7420.63 6.95+0.70%** 7.73+0.45% %
70 9.29+0.27 13.40+1.71%* 15.0120.73 %% 22.1620.12 22.40+0.32 22.34+0.55

Note: there are in Table 1 and 2. The difference is likely to control, at * - p<0,05; ** - p<0,01; *** - p<0,001 and against
the other 2 groups.

Hydrogen peroxide which is formed as a result of SOD is oxidizer itself without being radical. Be-
cause of this SOD is localized in the cell with catalase, the antioxidant enzyme that completes the pro-
tection by converting H,O, to H,O. The results showed that catalase activity is highest in one-day old
birds and are gradually reduced in comparison with that level of birds in all groups, but significantly in-
creased dramatically in the second group of 40-day age, and in all groups in the 70-day age, although it
does not reach the level of activity in daily Quails [4, 13].

When organic selenium came into an organism the enzyme activity was significantly reduced com-
pared with the control on 10-, 20-, 30- and 50-day age. In 40- and 70-days-old quail's it was observed
increased activity by 45.4% and 1.1% respectively. The 40-day birds given the likely increase.

When a diet included cadmium sulphate the catalase activity increased slightly compared with the
control in quails of 3rd group in 10-, 40- and 70-day age, but is only significant changes in 10-day-old
birds - 18.2%. In other age groups discernible trend to reduced activity of the studied enzymes signifi-
cantly in the 30-day age at 13.32% and 60-day - 39.3%. Since catalase is an enzyme that detoxifies hy-
drogen peroxide and capable of reacting hydrogen with other donors, the decrease in its activity leads to
an increase in the content of reactive oxygen in tissues, which is accompanied by the development of
cellular metabolism and pathology.

Keeping the intensity of free radical processes at a physiological level is controlled by antioxidant
system which includes enzymes, vitamins, natural antioxidants. One of the reasons for the decline are
intracellular SOD inhibition of impaired metabolism products. SOD is sensitive to toxic metabolites of
lipid peroxidation, as activity of this enzyme in terms of reduced activation of free radical processes.
According pathology intensifying processes of lipid peroxidation, hydrogen peroxide content increases
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and increased catalase activity. The increase catalase activity associated with the role of lipid peroxida-
tion generated in the active forms of oxygen that influenced directly by the enzyme. Interacting with
amino acid polypeptide chain radicals toxic metabolites alter the structure of the protein molecule. The
results showed that the highest levels of lipid hydroperoxides observed in 50- and 60-day age of both
study groups (Table 2).

Table 2 — Lipid peroxidation products content in the quail's kidney under Cadmium loading and Sel-Plex influence

(M#£m, n=5)
Lipid peroxidation products content, standard units/g TBA-active products content, mM/g
Birds 1 group 3 group ! group 3 group
age, 2 group control 2 group
control (standart (SF+SEL- (SF+SEL-
days feed, SF) (SF+SEL-PLEX) PLEX+CdSO,) (standsall;t) feed, | (SF+SEL-PLEX) PLEX+CdSO,)
1 45.4240.86 0.52+0.03
10 59.43+0.54 66.87+1.21 %% 81.73+0.47++57> 0.38+0.01 0.42+0.04* 0.23+0.02+*
20 46.16+0.68 45.31£2.10 63.24+2 42 %k222 1.20+0.02 0.32+0.03* 0.29+0.02%**
30 49.70+1.13 37.20+5.54* 32.01+0.98*** 0.10+0.01 0.07+0.027%%* 0.08+0.03
40 47.08+1.02 52.26+5.79 46.34+3.82 0.05+0.004 0.03+0.02 0.02+0.01**
50 119.26+1.19 117.00+0.83 116.335.58 0.060.02 0.03+0.01%#* 0.440.06%+57>
60 122.93+£0.04 188.8140.15%** 118.914£2.38 0.17+0.01 0.08+0.02** 0.21+0.13
70 55.02+0.07 54.50+0.11%%* 56.01+0.70 0.42+0.03 0.55+0.08 0.53+0.33

Under using Sel-Plex the level of hydroperoxides significantly increased versus control in 10 and
60-day age. Under modeling of cadmium load it was significantly higher than the level of hydroperox-
ides control in poultry 10- and 20-day-old 3rd group. In the future, this figure decreased to control sig-
nificantly in 30-day age 3rd group. The highest content of TBA-active products observed in one day old
quails. During the experiment, It was observed a significant increase in control against 10- and 70-day
age birds second group 1.1 and 1.3 times. For cadmium load content of TBA-active products significant-
ly reduced versus control in 10-, 20- and 40-day age. Significant significant increase in their number
observed in the 50-day age.

Growth of lipid peroxidation products content against the background of decreased activity of anti-
oxidant enzymes indicates the state of stress in the body POL quail. The increase of lipid hydroperox-
ides content while reducing the amount of content of TBA-active products indicates deterioration trans-
formation of primary products of lipid peroxidation and accumulation in the end first.

Quail live weight increased during the experiment. In the 2 nd experimental group under adding of
Sel-Plex weight gain dominated benchmarks. By modeling cadmium load weight gain decreased signifi-
cantly relative to intact birds, reliable these changes were 20- and 30-tydennomu 3rd age group. The av-
erage weight of quail in 70-day age when adding Sel-Plex grew by 13.6%. The average increase quail
decreases with age, but maximum values recorded for 2-4 th decades. The maximum average growth
recorded during the 3rd decade of life, and in the group, where food preparation added Selenium figure
exceeded those in intact birds, and the group where modeled cadmium load was smaller.

It is found that the addition of selenium slightly increases the mass of eggs that in the control group
was 11.38 + 0.35 g, by adding of Sel-Plex — 12.45 + 0.51 g, and the 3rd group — 11.59 £ 0.61 g. The se-
lenium application in feed composition positively affected for the safety of poultry (compared to control
increased by 8%.

In the simulation cadmium load pathological effect toxicant offset under the influence of the drug
Selenium and safety of livestock close to the benchmark, dominating it by 4.5% in the 3rd group.

According to the results, it is proved that the addition to the poultry diet drugs selenium improves
antioxidant status quail body and reduces the negative impact of heavy metals in the body. This increas-
es safety of livestock and average daily gain. Given appropriate to calculate the cost-effectiveness of
adding drugs selenium in feed in growing quail.

Conclusions and prospects for further research. The study suggests that the intensity of lipid me-
tabolism in the tissues of the quail's kidneys depends on exogenous antioxidant mechanisms and their
impact. Concerted and continuous functioning of these mechanisms ensures reliable antioxidant system.
Exhaustion of one of the components of the system can cause a decrease in all other ingredients and
mechanisms abuse rehabilitation.
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Age differences quail kidney reactions to the impact of exogenous factors in many biochemical pa-
rameters are important in assessing their sensitivity to the formation of toxic products of metabolism.
Researches of the lipid metabolism in the bodies of animals under adding of Sel-Plex in age aspect is an
important element in establishing the nature of changes in the intensity of metabolic reactions caused by
drug and determination of these parameters in animals provides an opportunity to influence the physio-
logical state and normalize it.
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IlepexkucHoe okucIeHUe JUNKIO0B B MOYKaxX nepenenos noja BiaussHueM Ces-Ilinexkca u kaamMueBoii Harpy3Ku

0.C. exmucrpenko, C.H. llexmucTpenko

HccnenoBana akTHBHOCTh OCHOBHBIX (DEPMEHTOB aHTHOKCHIAHTHOW 3aIlIUTHI — CYMEPOKCHITUCMYTA3bl H KaTaJla3bl, a TaK-
e MPOAYKTOB IEPOKCUAALMH B TKaHIX MOYEK MEPEenesioB MpH KaaMueBol Harpyske u npu BausHuu Cen-Ilnexca. M3ydeHo
BJIMSAHHUE NPENapaToB Ha JUHAMHKY XHBOTO Beca U CPEeJHHE MPUPOCTHI MACCHI EPENENoB, MacCy MLl U COXPAHHOCTh MIOTOJI0-
BbS NITUIIBL. Y CTAHOBICHO, YTO MOJ BIMsHUEM CelleHa aKTUBU3UPYIOTCS aHTHOKCUIAHTHBIE ()ePMEHTHI, KOTOPBIE CIIOCOOCTBY-
IOT BOCCTAQHOBJICHHIO TPOLIECCOB META00IM3Ma B TKaHAX OPraHU3Ma, YBEIMYMBACTCS Macca AUl U AUYHAs MIPOAYKTUBHOCTb, &
TaK)K€ COXPAHHOCTh IO 0JIOBbSI.

KuioueBble ci10Ba: epeKrCHOE OKUCIICHUE, aHTUOKCHIAaHTHA 3a1uTa, nouku, Cenen, Kaagmuii.

Lipid peroxidation in the quails kidney under Cadmium load and Sel-Plex influence

0. Tsekhmistrenko, S. Tsekhmistrenko

Research on the study of activity of main antioxidant ferments superoxidedismutase and catalase and peroxidation products
in quails kidney under condition of Cadmium and Sel-Plex influence is conducted. The influence of drugs on the dynamics of
live weight and the average weight gain of quail, the weight of eggs and poultry survival is studied. Antioxidant ferments are
activated under Selenium influence, that promotes reconstruction of metabolism processes in organism tissues, increased egg
weight, egg productivity and safety of quails.

Key words: lipid peroxidation, antioxidant protection, kidney, Selenium, Cadmium.

Haoiiwna 23.04.2015

YK 636.92:636:612.015

HEXMICTPEHKO C.I., 1-p c.-T. Hayk
POJIb H.B., aciiipant
bBinoyepxiscokuii HayionanvHuli azpapruil yHigepcumem

AKTABHICTh ®EPMEHTIB AHTUOKCUJIAHTHOI CACTEMHA
YV CEPLI KPOJIIB HOBO3EJAHACBKOI IOPOIU

JlocnipKeHO akTHBHICTh ()ePMEHTIB aHTHOKCHIAHTHOI CHCTEMH: KaTaja3H, CYNepOKCHAINCMYTa3! Ta [IIyTaTiOHIIEPOKCHU-
J1a3u y ceplli KpOJiB HOBO3eNaHACHKOI mopoau. [loka3aHo 3aeXHICTh aKTUBHOCTI X (EpMEHTIB BijJ BiKy TBapHH. Y KpOJIiB
45-1060BOTO BiKy BiMiY€HO HAlBUILly aKTHUBHICTb KaTaja3H, NPOTE OKa3HUKU aKTUBHOCTI CYNEPOKCHAIUCMYTA3H y Lel me-
piox Oynu HaiiHWK4YMMH. BHU3HAYEHO, 110 aKTHBHICTH IIIyTATiOHIIEPOKCHIA3M y BCi mepioan mociixy Oyna crabiibHOIO, L0
CBITYUTH PO BUCOKHH PiBeHb (PYHKIIOHAIBFHOT aKTUBHOCTI aHTHOKCHAAHTHOI CHCTEMH 3aXHCTy OpraHi3My. BusiBieHo momip-
HUH JIHIHHAHN 3B'130K MK aKTHBHICTIO KaTajla3! Ta MIyTaTIOHIIEPOKCHAA3H Y CEpIli KPOIB.

BcTaHoBIIEHO, 1110 TOBHOLIHHMI PO3BUTOK OPTaHi3My MOIIMBHH Y pa3i e(eKTUBHOTO (YHKIIOHYBaHHS (pepMEHTATHBHUX
KOMIIOHEHTIB aHTHOKCHIAHTHOI CHCTEMH 3aXHCTY OpPraHi3My: CyHepOKCHIIMCMYTa3H, KaTtaja3d Ta FIyTaTiOHIepOKCH a3 .

KuouoBi cioBa: xaranasa, CylHepoOKCHIIMCMYTa3a, TIIyTaTiOHIEPOKCHIa3a, aHTHOKCUIAaHTHA CHCTEMa 3aXHCTy, Ceple,
KpOJIi.

I[ocranoBka npodaemu. KpoiBHHIITBO € OJIHI€IO 3 HAHOUTBII EKOHOMIYHO BUTITHUX Tally3ei TBa-
PUHHHMIITBA, IHBECTHUIIil B SIKY OKYMAIOTHCS JOCUTH IBUAKO. OHAK JIUIIE y pa3i opraHizaiii 1€l ramysi
Ha TIPOMHUCIIOBIH OCHOBI Ta 3a BUCOKOTO PIBHS TEXHOJIOTII 1 CEJIEKIlii KpOIIBHHUIITBO 3abe3medye BHUCOKI
EKOHOMIYHI MOKa3HUKH. M’SICO KPOJIiB — JIETUUHUMA XapuOBHU IPOIYKT AJIS JTIOACH.

OnHuM 3 BaXXJIUBUX MEXaHi3MiB HOPMaJILHOTO PO3BUTKY OpPraHi3My € MiATpUMKa OanaHCy MpoleciB
BUIBHOPAIUKAIBHOTO 1 IEPOKCUIHOTO OKHCHEHHSI Pi3HUX CYOCTpaTiB Ta CTaHy aHTHOKCHIAHTHOI CHCTE-
mu. [Tepokcuane okucHenns mimiaiB (IIOJI) 3pocTae 3a yrmkomkeHHs KITITHH. 301UTBIICHHS 1HTCHCHBHO-
cti [1OJI mpu3BOANTH 10 MPUTHIYEHHS aKTUBHOCTI JKUTTEBO BaXJIMBUX (DEPMEHTIB, IO MOXKe OYTH MpH-
YUHOIO TIOPYIICHHS CHHTE3y O10J0TIYHO aKTHMBHUX PEYOBHH B opraHi3zmi TBapuH. IIporecn mepebiry
ITOJI y TakoMy *XKUTTEBO BaXKJIMBOMY OPTaHi SIK CEpIie Ha CHOTOMHI MPAKTUYHO HE MOCIHIIKEHI, 10 HE
Jla€ MO>KJIMBOCTI MOBHOIO MIpOIO OXapakTepu3yBaTH Oi0XiMiuHI MeXaHI3MH ajanTamii 10 HOBUX YMOB
iCHYBaHHS.

AHaJti3 ocTaHHIX JoCTiIKeHb i myOaikamiii. B ocTanHI poku 10BeIEeHO, IO OCHOBHUM (DaKTOpOM,
SIKMI HETaTUBHO BIUIMBA€E HA CTaH 3[J0POB'St MOJIOAHSKY KPOJiB, € HEOCTATHHO MOBHOLIHHI PalioOHH TO-
JiBi 3 1eilMTOM MiKpOEIEMEHTIB, BITAMIHIB Ta IHIIMX PEYOBUH, HEOOXITHUX ISl HOPMAILHOTO (hi3i-
OJIOTIYHOTO (PYHKITIOHYBaHHS OpraHizmMy. KpiM Toro, m0ci B KpOJIiBHUIITBI HE po3po0IeHO e(hEeKTUBHUX
METOIB KOPEKITii aHTHOKCUAAHTHHX IIPOIIECIB 3 YpaXyBaHHSIM BiKY TBapHH.
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