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One of the pressing problems of modern biochemistry is the problem of
adaptation of animal organism to the environment and the formation of an adaptive
reaction to the negative impact of production stress factors. Among such adaptive
mechanisms for rabbits in the conditions of intensive rabbit meat management is
the development of oxidative stress, which causes the accumulation of reactive
oxygen species in the body and the development of reactive oxygen pathology.

An important role in the mechanism of adaptation of the body belongs to
lipids, because they are a structural component of cell membranes and act as
energy and signal systems in cells. Peroxide oxidation of lipids is a compensatory
reaction that ensures the functioning of the organism for changes in the
environment.

The content of total lipids and peroxide oxidation products of lipids, as well
as the activity of enzymes of the antioxidant defense system in rabbits from birth
to 90 days of age was investigated. It has been established that the content of total
lipids in brain tissues increases throughout the period of postnatal ontogenesis
due to the peculiarities of the functional and metabolic activity of brain cells.
The content of common lipids is closely related to the processes of lipid peroxide
oxidation and the activity of enzymes of antioxidant defense. The growth in
concentration of peroxide oxidation products is accompanied by a decrease
in the content of total lipids in the rabbit tissues. Reduced content of TBARS-
products in rabbit brain tissue from birth to 90-day age was noted. A moderate
(r = 0.66) correlation between the content of lipid conjugated dienes and lipid
hydroperoxides, as well as the strong correlation (r =-0.77) between the contents
of lipid conjugated dienes and TBARS-products has been established. In the heart
of rabbits a reversible moderate (r = -0.62) correlation between the content of
lipid conjugated dienes and lipid hydroperoxides has been revealed.

Key words: rabbits, development, lipid peroxidation, brain, heart, longest
muscle of the back.

Introduction. The peroxide oxidation pro-
cesses play an important role in the metabolism
of the living organisms. All adaptive and
pathological processes occur under conditions
of an active form of Oxygen formation and
the free radical oxidation intensification of bio
substrates. The qualitative and quantitative
composition of lipids changes during the period
of the body individual development, which
largely depends on the free radical oxidation
processes.

Modern scientific research results have
shown that one of the necessary factors for the

body development is the physiological level of
the active form of Oxygen. It’s a component
of the cellular metabolism that also exerts
regulatory function. However, its excessive
content in the external and internal environment
of the cells can provoke different metabolic
disorders [13, 17]. The intensity of the body
lipid peroxidation processes is identified due to
the control of the reactive oxygen content. The
regulation of the active form of Oxygen and
the lipid peroxidation intensity in the tissues
is conducted by using the components of the
antioxidant protection system.
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The aim of the study. The postnatal ontogeny
of New Zealand rabbit breed is worth examining
as there is a close connection between the lipid
metabolism, the lipid peroxidation products, the
total lipid content, the functioning of the antioxi-
dant defense system, the primary and the second-
ary lipid peroxidation products.

Materials and methods. The experimental
part of the work has been carried out on New Zea-
land rabbit breed from birth to the age of 90 days
at Gregut company in the Fastivskiy district of the
Kyiv region. The brain tissues, heart and the lon-
gest back muscle of rabbits have been taken as a
study material after slaughter.

The content of the conjugated dienes has been
determined by the method of Stalnaya I.D. (1997).
As aresult of lipid peroxidation, the doubled con-
nections are formed in the oxidized lipid substrate
molecules that have a maximum absorption at a
wavelength of 233 nm [21].

The content of lipid hydroperoxides has
been determined by the method of Romano-
va L.A., Stalnaya 1.D. (1977). The essence of
the method lies in the ability of lipid hydrop-
eroxides to oxidize Fe?* to Fe® *. It has been
determined by using the color reaction with
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(Statistica 6.0) (StatSoft, Inc., USA) to determine
the statistically significant differences between the
mean values.

Research results. The lipid peroxidation
process is natural for the body tissues. It occurs
during the restoration process of the lipid and
protein membrane structure and during the large
number of the biologically active substance syn-
thesis [7,9,12,19]. Gender is involved in the cell
division regulation process and apoptosis modula-
tion. It also provides phagocyte cytotoxicity, pre-
vents malignant cell transformation. Lipid peroxi-
dation products are unstable compounds. They are
oxidizable and have cytotoxic, mutagenic effects
[8, 15]. These processes lead to impaired cell me-
tabolism, activation of cytosolic and membrane
enzymes, cell death [2, 4, 10].

The data presented in Fig. 1 shows that the
level of lipid hydroperoxide content in rabbit
brain tissues has fluctuated during the study peri-
od. Thus, the 30 day-old rabbits have significantly
higher indices (P<0.05) 22.7 % than the one-day-
old. This indicates an increase in lipoperoxidation
processes in the postnatal period, as the brain is
one of the first organs to undergo free radical oxi-
dation processes.

1 15 30 45 60 75 90

Age, days
B Brain ® Heart ® Longest muscle of the back

Figure 1. Content of lipid hydroperoxides in organs and tissues of rabbits, UE / g tissue (M + m, n = 5).

ammonium thiocyanate at a wavelength of
480 nm [16].

The content determining method of TBARS-
products is the method when the lipid peroxidation
products under high temperature and acid environ-
ment react with 2-thiobarbituric acid. They create
trimethyl complex extracted with trimethyl butane,
with a maximum optical absorption at 535 nm [20].

Statistically obtained experimental data has
been processed by conventional methods. Stu-
dent's t-test (t) has been used with a set of software
for medical and biological information processing

64

From the 30th to 90th day the LOOH (LOPs)
content in the brain tissues has a significant de-
creasing tendency. However, the LOOH (LOPs)
contentin reaches 9.23 UE/ g in tissues by the 90th
day.

During the heart tissue studying the biggest
amount of the lipid hydroperoxide content has
been observed in 15 day old rabbits. However,
during the further rabbit breeding, these indi-
ces have decreased. They are lower per (2.4 %)
than in one day old rabbits by the 90th day. The
LOOH (LOPs). content fluctuates in the longest
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back muscle. From birth to the 15th day of the rab-
bit life, its content increases by 7.4 %. On the 45th
day there is a significant increase by 15.9 % in the
one day old rabbits. From the 45th to 75th day,
there is a decrease of the LOOH. (LOPs) con-
tent in the longest back muscle tissues. Thus on
the 60th day it decreases by 16.9 %, and on the
75th — by 0.83 % in comparison with the previous
age. The 90th day of the study shows a significant
(P<0.05) increase of the LOOH (LOPs) content in
the longest back muscle tissues by 6.3 % in com-
parison with the 75 day old animals.

It should be noted that the content of TBARS —
products in the rabbit brain decreases with the age,
indicating the glutathione link activation of the or-
ganism antioxidant protection system (Fig. 2).

Moreover, the tissue specific formation of lip-
id peroxide oxidation products has been noticed.
Thus, the highest content of them is observed in
brain throughout the study period whereas the lon-
gest spinal muscle has the lowest LOOH (LOPs)
content. The inconsistent change in the TBARS-
products of the reactive substance content with
hydroperoxides happens due to the fact that these
products are formed from LOOH (LOPs), which
can be re-oxidized and neutralized with glutathi-
one and glutathione peroxidase.

In the brain tissues of the experimental ani-
mals the fluctuations are observed in the content of
conjugated dienes at the level of 1.63-2.08 mmol
/ g tissue (Fig. 3). From birth to 45 days, the con-
tent of conjugated dienes significantly (P<0.05)

70
60 T
50
40
30 —
20
10 1 15 30 45 60 75 90
Age, days
Brain Heart = Longest muscle of the back

Figure 2. Content of TBARS-product substances in organs and tissues of rabbits, mmol / g tissue (M = m, n = 5).

Thus, on the 15th day of the rabbit life, the
content of TBARS-products decreases (P<0.05)
by 10.5 % in relation to one day-old rabbits. Later,
a notable decrease of TBARS-product substance
content is observed in the brain tissues as well. At
the end of the study, their content significantly has
decreased by 11.4 % in comparison with the begin-
ning of the study. In the rabbit heart tissues, there
is a significant (P<0.05) increase of TBARS-prod-
uct content by 9.0 % on the 15th day of rabbit life
in comparison with one day-old animals. During
the whole period of study the TBARS-product
substance constantly increases by 45.5 % on the
45th day, and by 2, 2 times on the 90th day in the
heart tissues.

From the rabbit birth to the 90th day of their
life the TBARS-product content probably increas-
es by (P<0.05) in the longest back muscle. The
45 day-old rabbits have the highest content of it
that is by (21.5 %) higher than one-day-old rabbits
have.

increases by 27.6 %. Subsequently, the conjugated
diene content decreases, but it exceeded indices of
one day-old rabbits by 22.7 %.

In comparison with one day-old animals there
is a significant increase of the content of conju-
gated dienes by 35.5 % in the heart of 45 day-old
rabbits. However, at the end of the experiment,
this indices decreases significantly (P<0.05) al-
most to the initial level. The lowest content of the
conjugated dienes during the whole study period
is observed in the longest back muscle. It has been
noted that with age there is a tendency of the con-
jugated diene content decreasing in muscles, as
well as in the heart of the rabbits. Thus, at the end
of the experiment the content of conjugated dienes
decreases by 23.5 %, relative to one day-old rab-
bits. Also, in the longest back muscle there is the
lowest content of the conjugated dienes among
other organs throughout the study period.

Discussion. Lipid peroxidation is closely
connected with the lipid metabolism, which
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Figure 3. Content of conjugated dienes in organs and tissues of rabbits, mmol / mg tissue (M £ m, n = 5).

reflects the universal response of cells to various
stress factors [11, 14]. It determines the possibility
of the membrane adaptive changes to transform
in to the pathological ones [1, 6]. The intensity
of the lipid peroxidation processes in the body is
determined by the level of LOPs. The content of
TBARS-product substance decreases from birth to
90 days in the rabbit brain. A moderate (r = 0.66)
correlation between conjugated dienes and lipid
hydroperoxides has been established as well as
a strong connection between conjugated dienes
and TBARS-product substances. A moderate (r =
-0.62) correlation between conjugated dienes and
lipid hydroperoxides is observed in the rabbit heart
as well as a strong (r = -0.83) correlation between
conjugated dienes and superoxide dismutase
activity.

In the rabbit brain the content of lipid
peroxidation products increasing responses to
physiological stress that is caused by its metabolic
and functional activity. The highest content of
phospholipids, polyunsaturated fatty acids, Fe2 +,
cations has been found in the brain. The most part
of the oxygen being used by the body is spent on
brain processes, which facilitates the development
of lipid peroxidation reactions [3, 5, 18].

Conclusions. It has been established that
the processes of lipid peroxidation during the
postnatal ontogeny have different intensity in the
rabbit organism, with the highest content of lipid
hydroperoxides in the brain tissue. Processes of
protein oxidative modification also occur in the
brain with greater intensity. A negative correlation
between the content of lipid hydroperoxides and
TBARS- product substances in brain tissues
has been found as well as between the content
of conjugated dienes, lipid hydroperoxides and
superoxide dismutase activity in rabbit heart.
A positive correlation between the glutathione
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peroxidase activity, the content of TBARS-
product substances and glutathione-S-transferase
has been found in the brain as well as the content
of lipid hydroperoxides. Therefore, the study
results have shown that in the rabbit body the main
oxidative stress target is the brain, which is worth
controlling during the body antioxidant protection
stimulation.

The research complies to the principles of
bioethics, legislation and requirements under
the provisions of the «European Convention for
the Protection of Vertebrate Animals used for
Research and Scientific Purposesy> (Strasbourg,
1986) and the <««General Ethical Principles for
Experiments on Animals»>, approved by the First
National Congress of bioethics (Kyiv, 2001).
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Hepoxcupaniiini npouecu B opradizmi KpoJis y me-
pioJ NOCTHATAJIBHOIO OHTOreHe3y

Poap H.B., LexmicTpenxo C.I., BoBkoron A.I',Iloumi-
myk B.M., Hoaimyk C.A., [lTonomapenko H.B., ®exop-
yenko M.M.

OpnHiero 3 akTyanbHUX TpoOnem OGioximii € amamraritis
OpraHi3aMy TBapWH [0 YMOB HAaBKOJMIIHBOTO CEpEIOBHIIA
Ta GopMyBaHHS aIanTHBHOI peakiii Ha HEraTMBHHIl BILIMB
BUPOOHHMYHUX CTpeC-4uHHUKIB. Cepesl TaKuX aIanTHBHAX Me-
XaHi3MiB, JJIsI KPOJIiB B YMOBaX iHTEHCHBHOTO BEICHHS KpPO-
JIBHMIITBA, € PO3BUTOK OKCHAATHBHOIO CTPECY, 10 CHPHYHU-
HIO€ HAKOITHYCHHS B OpraHi3Mi akTUBHUX (opM OKCHIeHy Ta,
YHACIiIOK 1IbOT0, PO3BUTOK BiJIbHOPAUKAIBHOI ATOJIOTII.

BaxnBe 3HaueHHs y MeXaHi3Mi ajanrailii opraiamy
HaJIOKHUTh JIMiJaM, OCKUIBKH BOHU € CTPYKTYPHHM KOMIIO-
HEHTOM KIIITHHHIX MEMOpaH Ta BUKOHYIOTh (DYHKIIIIO CHEp-
TeTHYHMX | CUTHAIBHUX CHCTeM y KiithHax. IlepokcuuHe
OKHCHEHH JIMiiB — KOMIICHCATOPHA peakiis, 1o 3abe3re-
uye (yHKIIOHYBaHHS OpTaHi3My 3a 3MiHH CepeIOBHUIIA ICHY-
BaHHL.

JocnipkeHo BMICT 3araJbHHUX JiMiJiB Ta NPOIYKTiB
X NEepPOKCHIHOTO OKHUCHEHHS, a TAKOX aKTUBHICTh €H3MMiB
CHCTEMH aHTHOKCHIAHTHOTO 3aXHCTy B OpraHi3Mi KpoJiB
BiJ HapomxkeHHs 10 90-1000BOr0O BiKy. YCTaHOBICHO, IO B
TKaHWHAX MO3KY BMICT 3araJlbHUX JIIiZiB 3p0OCTa€ YIPOIOBK
YCBOTO NEPioay MOCTHATAILHOTO OHTOTEHEY, 1110 3yMOBJICHO
ocobnmuBoCTIMU (DYHKIIOHAIBHOI Ta MeTaOOJIIYHOI aKTHB-
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HOCTI KJIITHH TOJIOBHOTO MO3KY. YMICT 3arajbHHX JIMiIiB Mo-
B'sI3aHHUH 3 TIpoLlecaMU TIEPOKCUIHOTO OKUCHEHHS JIMIiB Ta
AKTUBHICTIO CH3MMIB aHTHOKCHAAHTHOTO 3aXHCTy. 3pOCTaH-
Hs KOHILIEHTpALil NPOLYKTIB MEPOKCHIHOTO OKHCHEHHS Cy-
MPOBOKYEThCS 3HIDKCHHSM YMICTY 3araipHHUX JIMigiB y
TKaHWHAX cepus KpomiB. [lig 9ac mOCHiIKEHHS BiIMiueHO
3MeHIIeHHs BMicTy TBK-akTHBHMX NIPOIYKTiB y TKaHMHAX
MO3Ky KpoJiiB Bix HapomkenHs 10 90-mo6osoro Biky. Kpim
TOro, BCTaHOBJICHO HoMipHuil (1=0,66) KopemsiiHuii 3B -
30K MDXK yMICTOM JIi€EHOBUX KOH IOTaTiB Ta TiJPONEPOKCHIIB
JiMmiziB, a Takox obepHeHui 3HauHui (1=-0,77) MK BMiCTOM
nieHoBuX KoH rorariB Ta TBK-axtuBHuX npoxykris. ¥ cepui
KpoJiiB BiaMmiueHo obepHenuit momipuuii (r=-0,62) xopes-
LiHUI 3B’ 130K MiXK BMICTOM /II€EHOBUX KOH IOTaTiB Ta riJpo-
TIEPOKCH/IB JIITiIB.

KurouoBi ciioBa: kpoiii, po3BUTOK, MEPOKCHAHE OKHUC-
HEHHsI JIIMIIiB, MO30K, ceplLie, HallJOBIIU M 513 CITHHHU.

IlepoxcuaanuoHHbIE MPOLECCH B OPraHU3Me KPOJIH-
KOB B IepHO/I MOCTHATAJILHOIO OHTOreHe3a

Poas H.B., llexmuctpenxo C.U., BoBkoron A.I", Ilo-
Jumyk B.H., Hommmyk C.A., lonomapenko H.B., ®e-
nopyenko M.H.

OnHOM M3 aKTyalbHBIX NMpoOJIeM OMOXUMHU SBIISETCS
ajianTanys OpraHu3Ma KMBOTHBIX K YCIIOBUSAM OKpYsKaromieit
cpensl 1 GOpPMHPOBAaHHE aJANTUBHON PeaKkUUH Ha HEraTHB-
HOE BIMSIHUE NIPOM3BOACTBEHHBIX cTpecc-pakTtopos. Cpenn
TaKUX aJaNTHBHBIX MEXaHH3MOB, AT KPOJIUKOB B YCIOBHSIX
MHTEHCHBHOTO BEICHN S KPOJIMKOBOACTBA, SIBIAETCS Pa3BUTUE
OKCHJaTHBHOTO CTpecca, YTO BHI3BIBACT HAKOIUICHHE B Opra-
HM3Me akTUBHBIX opM Kuciopoza u, Kak ciecTBue, pa3Bu-
THE CBOOOIHOPAANKAIBHON MaTONOTHN.
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BaxxHoe 3HauYeHMe B MEXaHU3ME ajanTallid OpraHu3Ma
MPUHAATIEKNT JTUNHMIAM, TOCKOJIBKY OHHU SBISIOTCS CTPYK-
TYpPHBIM KOMIOHEHTOM KJICTOYHBIX MEMOpaH ¥ BBINOIHSIIOT
(YHKLHUIO SHEPTETHUECKUX U CUTHATIBHBIX CHCTEM B KIIETKAX.
IlepexkncHoe OKHCIIEHUE TUIHMIOB — KOMIIEHCATOPHAS PEaK-
s, obecnednBaromas (yHKIMOHUPOBAHHE OpraHM3Ma B
YCTIOBUSAX U3MEHEHHUS CPEZIbl OOUTAHUSL.

HccnenoBano comepxaHue oOMUX JTUMUIOB U MPOTYK-
TOB MX OKHCIICHUS, a TAKXKe aKTHBHOCTH ()ePMEHTOB CHCTE-
MBI AHTHOKCHIAHTHOW 3alUTHl B OPraHU3ME KPOJHUKOB OT
poxnenus 10 90-cyTouHOro Bo3pacTa. YCTAHOBJIEHO, YTO B
TKaHAX MO3ra cojepskaHue OOIUX JIMIHIOB BO3PAcTaeT B
TEUeHHE BCETo MepHoAa MOCTHATAbHOTO OHTOIE€HE3a, 4TO
00yCIJIOBJICHO 0COOCHHOCTIMU (DYHKIIMOHAJIBHON U MeTabo-
JIMYEeCKOH aKTHBHOCTH KJIETOK rosioBHoro mosra. Comeprka-
HHE OOIIUX JUIMAOB CBA3aHO C MPOIECCAMU MEPEKUCHOTO
OKHCJICHHUS JIMITUJO0B M aKTUBHOCTBIO ()EPMEHTOB aHTHOKCH-
JTAHTHOM 3aIIUTHL. POCT KOHIIEHTpanuy MpoXyKTOB MEpeKUC-
HOTO OKHCIIEHHSI CONPOBOXKAAETCSI CHIKEHUEM COIEPIKaHUS
o0IIMX JTUIHIOB B TKAaHSAX cepAlla Kpomukos. B mporecce
HCCIICJOBaHUs OTMEUYEHO yMeHbleHue cogepokanus ThK-ak-
TUBHBIX TPOJYKTOB B TKaHSIX MO3ra KPOJIUKOB OT POXKACHUS
10 90-cytouHoro Bo3pacta. Kpome TOro, ycTaHOBIEHO yMe-
pernyio (1=0,66) KOppeISIMOHHYIO CBSI3b MEXIy COIeprKa-
HHEM JJHEHOBBIX KOHBIOTATOB U I'MAPOIEPEKUCEl TUITH/IOB, a
TaKxe 00paTHyIo 3HaUNTeIbHYIO (T = -0,77) Mexny comepxa-
HHEM JHEHOBBIX KOHBIOraToB U TBK-akTUBHEIX MpOmyKTOB.
B cepaue KponnkoB OTMEYEHO OOpaTHYIO yMEpeHHyIo (r =
-0,62) KOppeISILIMOHHYIO CBSI3b MEXIY COIEPKAHUEM JHEHO-
BBIX KOHBIOTaTOB M THUIIPOTICPEKHUCEH JIUINIOB.

KitroueBble c10Ba: KpOIMKH, pa3BUTHE, TIEPEKUCHOE OKHC-
JIEHUE JTUINIOB, MO3T, CEPALIE, ITTMHHENIITAsT MBILIIA CITHHBL.
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