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LIPID PEROXIDATION IN POULTRY ORGANISM

JocitimpKeHa aKTHBHICTh OCHOBHUX (PEPMEHTIB aHTHOKCHAAHTHOTO 3aXHCTy — CYINEPOKCHUUIMCMYTA3H 1 Karaja3d Ta BMICT
TIPOJYKTIB ITepOKCHAANi] y HUpKax MeperiesiB 3a KaaMieBOro HaBaHTa)KeHHs. BcTaHOBIIEHO, 110 i BIUIMBOM KaJIMil0, SIK €K30T€HHOTO
TOKCHKAHTY, B KJIITHHAaX YTBOPIOIOTHCS TOKCHYHI IPOIYKTH OOMiHY, BMICT SIKMX IHTiOye aHTHOKCHIAHTHI ()epMEHTH. 3a JOoJaBaHHSI
crionyk CelieHy aKTHUBI3YIOTBCS CYNIEPOKCHIUTICMYTa3a Ta Karaiasa, siKi CIPUSIOTh BiTHOBJICHHIO MPOLIECiB METab0IIi3My B TKAHHHAX
oprasi3zmy. [IpoBezieHe JOCIiIKEHHS CBITIUTH PO BiKOBI BiIMIHHOCTI Y Yy TJIMBOCTI HUPOK ITEPEIIeNIiB IO eK30T€HHNX TOKCHKAHTIB Ta

OTIEpPEHH, B MepioJl TOPMOHATILHOI CTaTeBOI MepeOyI0BY 1 MiJ 4ac BCTAHOBJICHHS iHTCHCUBHOI sAiLiekIaaku. [lonaBaHHs 3 KOpMaMH
npemnapatiB CeleHy HiBeTIO€ TOKCHYHMIA BILTMB KaaMiro 1 J0BOJUTH piBeHb METab0Ii3My 10 PiBHS KOHTPOJIBHOL TPYIIH.
Kuro4oBi c10Ba: mepokcuIHe OKHCHEHHS JIiMiIiB, aHTHOKCUIAHTHUH 3aXxucT, HUpKH, CeneH, Kagmiid.

Statement of the problem. Modern agricultural production is in conditions of growth of
anthropogenic impact on the environment, accompanied by dissipation of chemical elements. The
special role belongs to a highly toxic heavy metals [5, 9]. One of them is Cadmium, which penetrates
into the body and inhibits the synthesis of hemoglobin, violates exchange of trace elements, functioning
of citric acid cycle, changes the amino acid composition of proteins [5].

Significant role in maintaining a body constant internal environment belongs to kidneys. They
remove from blood exchange products, alien substances. Metabolic disorder in the kidneys under the
influence of stress factors leads to disruption of functioning of the whole organism, hormonal disorders,
to a violation of oviposition, reduced egg production and poultry live weight [8].

Important role in the development of pathological processes play: malfunction of the body's
antioxidant enzymes, intensification of free radical oxidation of lipids and destructive changes in the cell
membrane [1, 7, 9]. Selenium is a natural antioxidant, deficit of which makes cells sensitive to stress.
Selenium helps to activate thyroid hormone, increases the concentration of immune bodies, reduces the
allergy, along with vitamins A, C, E, is able to block the effect of heavy metals [4, 7]. Lipid
peroxidation was studied by many researchers [1-4, 6-9], but the characteristics of the process in the
body and organs of quails were not studied. Following the above, the goal and objective are to
investigate the influence of organic forms of selenium on lipid peroxidation in the quail kidney with
cadmium load.

Materials and Methods. To reach the goal, the model experiment was conducted on quail breed
Pharaoh, who were divided into three groups (50 birds each). Conditions and feeding of birds
corresponded the physiological norms [2]. Birds of all groups were fed with standard feed (SF). Quails
in the first group were control. Birds from two experimental age groups got Sel-Plex with feed (0,15
mg/kg diet ), in addition birds of third group were administered with food cadmium sulfate (CdSO4) in
an amount of 1 % LDs,. Birds were decapitated under light ether anesthesia, after that biochemical
studies of kidney extract were performed, starting from 1- to 70-days age with 10-days intervals. Tissue
was crushed in a Potter-Elveheim gomogenatore with Teflon pestle. The obtained fraction was
centrifuged (3000 revs/Min, 10 min). Activity of antioxidant enzymes superoxide dismutase (SOD) and
catalase were determined.

Results. Lipid peroxidation is a process that is constantly happening in the body and is caused by
body fluids contact with dissolved molecular oxygen with carbon easy peroxidated compounds,
especially lipids of biological membranes [7]. An important component of the antioxidant system is
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superoxide dismutase, an enzyme that detoxifies superoxide anion radicals by dismutation and transfer
them into less reactive molecules of hydrogen peroxide and triplet oxygen.

When adding Sel-Plex, there was observed a significant increase in SOD activity in control against
10-, 20-days old quails and at the end of the experiment against 60- and 70-days age by 1,3; 2,7; 3,3 and
by 1,6 times respectively.

Table 1 — Activity of antioxidant enzymes in the quail kidney for cadmium adding Sel-Plex (M + m, n = 5)

Superoxide dlsml#saspee?(ggg, conventional Catalase activity, microkatals per g
. Group 1, Group 2 (SF+ Group 3 (SF+ Group 1, Group 3 (SF+
Bird's age, days controlp(SF) Seﬁple(x) Sel-ple)F<)+ C(:dSO4) controlp(SF) Group 2 (SF+Sel-plex) Sel-ple>5+ édSO4)

1 9,96+0,18 29,22+0,16
10 16,87£0,02 | 9,14+0,12* 23,06+1,19% 23,61+0,12 20,72+0,99* 27,91+0,58+
20 7,88+0,20 3,55+0,11%* 21,67+1 47 20,82+0,14 17,61+031%* 20,650,787
30 23,79+6,94 7,94+2,37 14,75+1,53° 21,93+0,82 11,91£2,13* 19,01+0,29*
40 5,5340,17 5,55+0,34 1,960,04* 16,764+0,09 24,37+2,86* 18,96+1,46
50 33,38+1,33 | 12,70+2,34* 2,47+0,50% 15,98+0,01 13,44+1,64 15,12+1,50
60 4,7740,10 14,14+0,78* 15,89£1,97* 12,74+0,63 6,95+0,70* 7,73£045*
70 9,29+0,27 13,40£1,71* 15,0140,73* 22,16+0,12 22,40+0,32 22,34+0,55

Note: the difference is significant with respect to control: the * - p<0,05 and 2 - against the second group.

In other age groups decrease in activity relative to the control was a significant, which contributes to
the intensification of free-radical processes. Decrease in SOD activity appears likely due to the reduction
of superoxide radicals. Hence it is less need to protect them. [8] On the other hand, early bird life high
level of lipid peroxidation and accumulation of peroxides in the tissues may lead to the inhibition of
enzyme activity.

Hydrogen peroxide, as a product from the activities of SOD, is an oxidizing agent himself without
being radical. Neutralization of hydrogen peroxide occurs with the participation of catalase, which
converts H,0O, to H,0. Studies have shown that catalase activity is the highest in the kidneys of 1 day
old birds and gradually decreases with age in all groups of birds. It increases significantly in the second
group at 40 days of age and in all groups in the 70-day, although not reaching the level of activity in one
day quails [3].

When an organic selenium was added enzyme activity significantly reduced as compared with the
control at 10-, 20-, 30- and 50-day age. In the 40- and 70-day-old quails is observed increase in activity
by 45,4 % and 1,1 % respectively.

When cadmium sulfate was administered in the quails' diet, catalase activity increased somewhat
compared with the control third group quails of 10-, 40-, and 70 days of age. Significant change was
only in 10 -day-old chicks by 18.2 %. Other age groups tended to decrease in enzyme activity in the 30
days of age by 13.3% and 60 -day by 39.3 % (p<0.05). Since catalase is an enzyme that detoxifies
hydrogen peroxide and is capable of reacting with other hydrogen donors, the reduction of its activity
leads to an increase in the content of active oxygen forms in tissues accompanied by metabolic
disturbance and development of cellular pathology.

Keeping the intensity of free radical processes at the physiological level is controlled by the
antioxidant system that includes enzymes, vitamins, natural antioxidants. One of the causes of decreased
activity of SOD is an intracellular inhibition of the products of impaired metabolism. SOD is sensitive to
the toxic metabolites of lipid peroxidation, because the activity of this enzyme in terms of activation of
free radical processes is reduced. Within pathology there are intensifying processes of lipid
peroxidation, increased hydrogen peroxide and the activity of catalase. The increase of catalase activity
is associated with a generated reactive oxygen role in the process of lipid peroxidation, which influenced
directly by the enzyme. Interacting with amino acid polypeptide chain radicals are toxic metabolites that
alter the structure of the protein molecule.

Conclusion. Thus, this study suggests that the intensity of lipid metabolism in quails kidney tissues
depends on exogenous antioxidants and their mechanisms. Consistent and continuous functioning of
these mechanisms ensures the reliability of the organism antioxidant defense. Depletion of one of the
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system components can cause a decrease in the content of the other component and a violation of its
recovery mechanisms.

Age-related differences in quails kidney reactions to impact of exogenous factors in many
biochemical parameters are important in the evaluation of their sensitivity to the formation of toxic
products of metabolism. Investigation of lipid abnormalities in the organs of animals when added Sel-
Plex in age aspect is an important element in establishing the nature of changes in the intensity of
metabolic reactions, caused by the drug, and the definition of these parameters in animals, provides an
opportunity to influence the physiological state and normalize it.
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IlepekncHoe OKHCIeHNE JUMUIOB B OPraHU3Me NTHIbI

O.C. LlexmucTpeHko

VccnenoBaHa aKkTHBHOCTH OCHOBHBIX (DEPMEHTOB aHTHOKCHIAHTHOHM 3allUTBI — CYHNEPOKCHUIMCMYTa3bl W KaTanasbl |
coJiepKaHue MPOIYKTOB MEPOKCHAAIMK B TIOYKAX IIEPEIesioB MPH KaJMHUEBOH Harpy3ke. Y CTaHOBJICHO, YTO O] BIMSHHEM KaaMus,
KaK SK30T€HHOTO TOKCHKAaHTA, B KJIETKAaX CHHTE3UPYIOTCS TOKCHYHBIC MPOAYKTHI OOMEHa, COIEp)KaHHe KOTOPBIX HHIHOMpPYET
AHTHOKCUIAaHTHbIC (epMeHThL. [IpHM HCIONB30BAHUK COCAMHEHHI CelieHa aKTUBU3HPYIOTCS CYNEPOKCHIIMCMYTa3a M Karanasa,
CMOCOOCTBYIOIIME BOCCTAHOBIIEHHUIO MPOLIECCOB META00IM3Ma B TKaHAX OpraHu3mMa. IIpoBenieHHOe HCCiIeIoBaHUE CBHIETENBCTBYET O
BO3PACTHBIX OTIIMYUAX B YYBCTBUTECIIBHOCTH IMOYCK NEPETIEIIOB K 3K30I'€HHBIM TOKCUKaHTaM M KOPPEKIUU UX BJIMSHUA. OCOGBHHO
'-lyBCTBPITe.]'[l)HOI\/’I NTHLA ABJIICTCA B KPUTHYCCKUE IIEPHUOJBI PA3BUTHS: Cpa3y IOCIIC POXKIACHUSA, BO BPEMS CMEHBI OIICPEHNS, B IIEPUO
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TOPMOHAJIEHOM TIOJIOBOI TIEPECTPOMKMA M YCTAHOBKM WHTEHCHBHOH sifliekinanku. JloOaeneHune ¢ kopmamu mpenapatoB CeleHa
HUBEIMPYET TOKCHYECKoe BIHsHUE KaMust v TIOBOUT YPOBEHb METa00IM3Ma JI0 YPOBHS KOHTPOJIEHOM TPYIIITHL.
KiioueBble ci10Ba: NepoOKCUIHOE OKUCIICHUE JIMMTUI0B, aHTUOKCHIAHTHAS 3a1uTa, nouku, Cenen, Kagmuii.

Haoitwna 17.03.2014.
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