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The content of products of lipid peroxidation and products of oxidizing modification
of proteins were investigated in the brain, heart and the longest back muscle of New Zealand
breed rabbits. During investigations it was set, that concentration of the hydroperoxide of
lipids (HPL) during research period was the lowest in the longest back muscle 4,79-5,63 u/g
of tissue. The increase of content of TBA-RC was marked in the heart of rabbits with 2,24
mmol/ g of tissue in one-day old animals to 4,85 mmol/g of tissue in 90-day old animals. The
oxidizing modification of proteins (OMP) products are the perspective marker of free-radi-
cal oxidization level estimation, as this index have the protracted period of disintegration,
as compared to products of lipoperoxidation. High content of dinitrophenyhydrazines of
basic and neutral character was seen in the brain of one day old rabbits. However, with age,
content of OMP products diminished in the organs of the investigated animals, that testified
weakening of free-radical processes and activating of the system of antioxidant defense.

Keywords: peroxidation of lipids, oxidizing modification of proteins, rabbits, brain,
heart, the longest back muscle.

Providing of population with valuable foodstuffs, especially animal origin, remains one
of major tasks of agricultural production. Intensive technologies of maintenance of agricultural
animals, in particular rabbits, are a strong stress factor that leads to destabilization of metabolic
processes and as a result there is a decline of meat productivity. At these terms of conducting of
rabbit breeding an important task is an increasing of productivity, a storing population of rabbits
and an improvement quality of received products. The literature data of testify an important role
of the system of antioxidant defense in the mechanisms of adaptation of rabbits to the conditions
of existence and action of stress factors [5, 6, 14]. The violation of activity of the antioxidant
system of defense (AOS) and the absence of it’s control of the processes of peroxidation can
become a factor of development of abnormal peroxidation and can cause different diseases [1, 7,
18]. Processes of peroxidation of lipids and proteins may be effectively corrected by preparations
of external antioxidants taking into account the age-old features of functioning of AOS.

The objective of research was to learn progress of processes of peroxidation of lipids and
proteins in the organism of New Zealand breed rabbits of different age.

Materials and methods

Investigations were conducted on the New Zealand breed rabbits in Limited Liability
Company (LLC) “Gregut” Fastiv District, Kyiv Region. On the base of principle of analogues
(age and weight) two groups of animals were formed - control and experience (100 heads in
each). Animals were fed with the standard mixed fodder balanced on all indexes of feeding with
free access to water. All period of the research lasted for 90 days. During conducting of experi-
ment the principles of bioethics, legislative norms and requirements according to suggestion of
“European convention about defense of vertebrates, that are used for experience and scientific
aims” (Strasbourg, 1986) and “General ethic principles of experiments on the animals™ accepted
by First National congress on bioethics (Kyiv, 2001) were observed.
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Materials for the research were heart, brain and the longest muscle of the back ( musculus
longissimus dorsi) that were taken away after slaughter animals 1 -, 15 -, 30 -, 45 -, 60 -, 75 - and
90-days old. The state of processes of peroxidation of lipids (POL) and proteins was determined
by the generally accepted methodologies on maintenance the hydroperoxide of lipids (HPL),
thiobarbituric acid reactive substances (TBA-RS), keto-dinitrophenylhydrazines (KDNPhH) and
alpha-dinitro phenylhydrazines (ADNPhH) of neutral and basic character [2, 10, 13]. The ob-
tained data were processed by the program Microsoft Excel with the use of t- criterion.

Results and discussions

There is a great amount of the works dealing with the study of the functional state of
an antioxidant defense system of animals of different kinds, such as pigs, quails, rats [3, 7, 11,
15]. However progress of processes of lipid peroxidation in the organism of New Zealand breed
crawls of the is not investigated enough. Research of mechanisms of lipids peroxidation and pro-
teins oxidation in the organism of New Zealand breed rabbits gives an opportunity to work out
the reasonable methods of correction the processes of peroxidation, improve functioning of the
system of antioxidant defense.

Peroxidation of lipids (POL) plays an important role in adjusting of the oxidizing phos-
phorylating of cells and permeability of cellular membranes [4, 5]. Excessive formation of reac-
tive oxygen species can be a reason of damage and cell death [3, 6, 7]. The obtained data testify
that the processes of lipid peroxidation in the organism of rabbits of different experimental groups
flow with different intensity and do not have the clearly expressed tissue specificity (Table 1).

Table 1
The content of lipid peroxidation products in the organs of rabbits (M+m; n=5)
Age Brain Heart The longest back muscle
4 £e, HPL, TBA-RS, HPL, TBA-RS, HPL, TBA-RS,
ays Ul/g of tissue | mmol/g of tissue | U/g of tissue | mmol/g of tissue | U/g of tissue | mmol/g of tissue
1 7.52+0.06 62.11+1.04 7.64+0.04 2.24+0.15 5.01+0.05 19.59+0.35

15 8.68+£0.09™"  55.584+0.85™ 7.98+0.03 2.66+0.17 5.38+0.06™ 23.24+0.77"

30 9.23+0.05™  54.01+£1.27 7.31+0.07 2.84+0.23 5.63+0.04™ 23.09+0.59

45 8.5840.07""  56.06+1.96 7.49+0.03 3.26+0.45 5.81£0.07" 23.81+0.44

60  8.28+0.09" 56.45+1.44 7.31£0.04 4.79+0.49" 4.83+0.08" 23.15+0.43

75 9.08+0.117 56.27+1.37 7.68+0.05 4.8240.25 4.7940.09 23.87+0.41

90 9.23+0.13 55.04+0.67 7.82+0.06 4.854+0.26 5.09+0.08" 23.36+0.68
Note: here and further in the tables * - p<0,05; ** - p<0,01; *** - p<0,001 — compared with preceding age

period.

Intensity of free-radical processes is largely conditioned by the features of cellular me-
tabolism [14, 16]. The determination of the content of HPL in organs has an important value for
the estimation of POL activation. A concentration of HPL during all investigated period was the
lowest in the longest back muscle and hesitated within the limits of 4,79-5,63 U/g of tissue. At
the same time in the longest muscle of back of 15-days old rabbits it was seen a reliable increase
of content of TBA-RS on 18,6 % in compare with one day-old rabbits, but on the next stages this
index did not change substantially (Table 1).

The content of HPL in the brain of rabbits was higher at 90-days old animals. This index
exceeded at 1,2 times the index of one-day old rabbits. It testifies about intensity of processes of
lipid peroxidation in a postnatal period, in fact a molecules in brain is the first organ that yields to
the processes of free-radical oxidation. It should be marked that content of TBA-RS in the brain
of rabbits with age diminished and in 90-days old was at 12 % lower then the indexes of one-day
old animals (Table 1). These changes can explained by increasing of functioning of antioxidant
defense system and increase of the level of animals adaptation to production conditions.
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In heart tissue the reliable difference between the content of HPL in rabbits of different age
was not found. It was set act that the content of TBA-RS in the heart tissues at the end of inves-
tigation increased at 2,2 times, compared with the start of the experiment. Unconcerned changes
of the content of TBA-reactive substances with hydroperoxides of lipids take place because these
products appear from HPL that can yield to repeated oxidation and rendering by glutathione de-
pendent enzymes that confirms by obtained data about activation of glutathione link of the system
of antioxidant defense of organism [5, 7, 9].

Proteins are involved in all vitally important processes. Therefore a study of dynamics of
their content in the tissues of animals is one of an important indexes of the physiology state of
the organism. Proteins are needed for growth and development of animals, synthesis of enzymes
and hormones. The early indicator of damage of cells at the terms of free-radical oxidation is
oxidizing modification of proteins (OMP). It is considered that OMP plays a key role in mo-
lecular mechanisms of oxidative stress and is a starting factor for oxidation destruction of other
molecules, in particular, lipids and nucleic acids [6, 14].

Destruction of proteins is more reliable marker of oxidation damages of tissues than lipids
peroxidation. Products of OMP are more stable when compare with the peroxides of lipids that
quickly metabolize under the action of peroxidase and low-molecular antioxidants [15, 18].

In the most of dinitrophenyhydrazines (DNPhH) belongs to KDNPhH and ADNPhH of
neutral character. It was set that the content of KDNPhH of neutral and basic character was the
highest in the tissues of rabbits brain, however there was a tendency of declining of these indexes
with age (Table 2). But the amount of these products was a significantly lower in the heart and in
the longest back muscle.

Table 2

The content of products of oxidizing modification of proteins in the rabbits’ organs
(OE/g of tissue, M+m; n=5)
Neutral character products

Basiccharacter products

Age, KDNPhH, ADNPhH, KDNPhH, ADNPhH,
days L=356 A=370 ) =430 =530
Brain
1 60.27+0.47 45.77+0.93 38.7120.59 11.170.39
15 57.7240.52" 44.59+0.49 37.7340.35 9.89+0.36°
30 58.61+0.39 43.81+0.74 36.26+0.61" 9.21+0.42
45 57.62+0.43 43.51+0.63 34.79£0.35" 8.13+£0.39
60 57.82+0.44 42.24+0.42 33.1240.25™ 7.06£0.33"
75 56.45+0.33" 41.94+0.33 32.5440.39 6.76£0.39
90 56.25+0.32 41.16+0.35 31.95+0.52 6.17+0.38
Heart
1 55.47£0.59 46.84+0.57 26.56+0.42 10.19+0.48
15 52.53+0.29% 41.85+0.33"" 23.72+0.51" 8.23+0.36™
30 47.14+0.29" 40.38+0.59" 20.68+0.42" 6.96+0.33"
45 44.69+0.57" 38.9120.59 18.62+0.51" 5.88+0.47
60 41.16+0.35" 34.98+0.63" 15.19+0.59* 4.21+0.39°
75 37.83+0.28™ 33.12+0.67 13.5240.43" 3.9240.35
90 33.91£0.52" 29.79+0.52* 11.17+0.36" 2.94+0.36
The longest back muscle
1 42.53+0.36 34.99+0.39 34.3140.64 9.98+0.53
15 40.47+0.29* 32.34+0.47" 31.75+0.427 8.92+0.42
30 37.83+£0.36™" 29.79+0.67" 29.11+0.45" 7.25+0.41"
45 35.57+0.51 25.97+0.35™ 24.41£0.57 5.09+0.39*
60 34.59+0.45 24.59+0.36" 20.48+0.42"" 4.61£0.45
75 32.24+0.51° 22.54+0.35™ 18.82+0.45™ 3.8240.27
90 30.77+0.57 20.48+0.55" 17.15+0.49" 3.14£0.37
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The content of KDNPhH of neutral character in heart of rabbits at the end of investiga-
tion diminished at 39 %; in the longest muscle of back at 28 %, compared with the beginning of
investigation. The research of ADNPhH of basic and neutral character showed the less content
of these products in heart and the longest muscle of back. So, on the 90-th day of investigation in
heart of rabbits the content of ADNPhH of neutral character diminished at 36,4 %, in the longest
muscle of back at 41,5 %, compared with one day-old rabbits.

The fluctuations of the content of different products of OMP have the features that, pro-
bably, it is related to the terms of their formation. So, dityrozin, that is a doubled molecule of
tyrosine appears mainly at the direct action of reactive oxygen on spesies protein molecules. In
the same time, Carbonyl derivatives of proteins may be formed through the direct oxidation of
amino acid or due to reactions with products of lipid peroxidation and glycol oxidation.

Thus, conducted complex investigations of various indexes of free-radical oxidation of li-
pids and proteins in the organs of New Zealand breed rabbits allowed more valuably describe per-
oxidation processes. In rabbits heart negative cross-correlation connection (r=-0,9) was educed
between content of TBA-RS and DNPhH of neutral and basic character. It was also marked
moderate negative connection (r=-0,6) between content of HPL and OMP products of neutral and
basic character in the brain.

However, the content of TBA-RS and OMP in the brain have moderate degree of linear
correlation (r=+0,55). The content of POL products in brain of rabbits has a positive cross-cor-
relation connection (r=+0,9). Oxidizing modification of proteins is an early sign of damage of
tissues at free-radical damage mediated pathologies that is why the indexes of OMP can be used
as one of the indexes of the state of oxidative stress at pathological states. At development of most
pathological processes exactly of proteins, but not lipids and nucleic acids are effective traps for
the active forms of oxygen. Proteins may be degraded in cells from a few hours to several days,
and the products of lipid peroxidation are subject to detoxification within minutes
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HNEPOKCHUJIHE OKNCHEHHSJ JIIIIAIB I BIJIKIB B OPTAHAX
KPOJIIB: JOCJIIKEHO ¥ BIKOBOMY ACIIEKTI

H. Poas, C. IlexmicTpeHko

binoyepxiscokuii nayionanvHuil aepapHuii yHieepcumem
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Jlocmi/ukeHO BMICT TPOAYKTIB TEPOKCHUIHOTO OKHCHEHHs JIiMiJiB 1 HPOAYKTIB
okucHOT Moamikamii ONKIB y MO3Ky, cepli Ta HalJOBHIOMY M’s3i CIHMHH KpOIiB
HOBO3E/IAHICHKOI TOPOAM. Y XOAi JOCHi/KEHb OyJI0 BCTAHOBJIEHO, IO KOHIEHTpALis
FiPONEPOKCH/IIB JMiAIB MPOTSArOM YChOTO AOCIIIHOTO mepiony Oyia HaHHIKYOK Y
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HaiimoBmiomy M’si3i cuuu 4,79-5,63 OE/r TkanuHM. BigmideHO MHiIBHIIEHHS BMICTY
MPOIYKTIB, II0 pearyroTh 3 Tio0apOiTypoBOIO KUCIOTOIO y cepii KpoiiB 3 2,24 MMOJIB/T
TKaHWHH B 0JJHO000BOMY Billi 10 4,85 MMoub/T TkaHuHH y Bili 90 ai6. TIpoaykTr OKUCHOT
Mozaudikarii 617IKiB € MEPCIEKTUBHUM MapKepOM OILIIHKH BiTbHOPAINKaIbHOTO OKMCHEHHS,
OCKIIBKH XapaKTEePU3YIOTHCSl TPUBAIIIIAM IEPiOOM PO3May, MOPIBHIHO 3 MPOLYKTaMHU
ninonepokcuaanii. HaiiBummii BMicT AuHITpodeH I Ipa30HiB OCHOBHOTO Ta HEUTPAILHOTO
XapakTepy CHOCTepiraiu y Mo3Ky o1Hoa000BHX KposieHsT. [IpoTe 3 BikoM BMICT IPOAYKTIB
OKHMCHOI Moaudikarii O1KiB y OpraHax JI0CIiKyBaHUX TBapPUH 3MEHIITYBaBcs, 1110 CBITYUTH
PO MPUTHIYCHHS BUTbHOPAIUKAIBHUX MPOIECIB 1 aKTHBAILII0 CUCTEMH aHTHOKCHIAHTOTO
3aXHCTY.

Kniouosi crnoea: mepoKCHIHE OKHCHCHHS JIIMIAiB, OKMCHA MoauGikailis OiIKiB,
KpOJIi, MO30K, Ceplie, HAlTOBIIUI M’sI3 CITHHU.

HEPEKMCHOE OKHUCJIIEHHUE JUIIUJAOB U BEJIKOB B OPTAHAX
KPOJIUKOB: UCCJIEJOBAHO B BO3PACTHOM ACIIEKTE
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ITpoxyxrer OMB sIBIISITOTCSL TTEPCHEKTHBHBIM MapKepoM OLIEHKH CBOOOIHOpAIH-
KaJbHOIO OKUCIJICHMS, IIOCKOJIbKY UMEIOT JUIMTEIIbHBIM MEpUOA paclaja, IO CPaBHEHUIO
C IPOAYKTAaMH JIMIIONEPOKCHAAIMU. BrIcokoe comepaHue NUHUTPO(EHHITHIPA30HOB
OCHOBHOTO M HEHTPaJbHOTO XapakTepa HaOJIOfAIN B MO3re OJHOCYTOYHBIX KpPOJIbYaT.
OpHako ¢ Bo3pacToM cofep:kanue npoaykros OMbB B opranax ucciiefyeMbIX KUBOTHBIX
YMEHBIIAJIOCH, YTO CBHAETEILCTBYET 00 0ClIablieHNH CBOOOIHOPAANKAIBHEIX IIPOLIECCOB U
AKTHBAlUK CHCTEMbI aHTHOKCHIAHTHOH 3aIUTHI.

Knrouegvie cnosa: mepeKncHOE OKUCICHHE JIHIUI0B, OKACIUTEIbHAS MO (DUKAIIHS
0EJIKOB, KPOJIMKH, MO3T, Cep/Ille, IITMHHEHINAs MBIIIIA CITUHEL.



