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LIPID PEROXIDATION AND ANTIOXIDANT PROTECTION
IN PLASMA AND LIVER OF RABBITS

JlocTipKeHHSIMU TTepOKCUIAiHHUX TpoIeciB OyJ0 BCTAaHOBJIEHO HAsBHICTH ITIJBUINEHOIO BMICTY 3arajbHUX JIITIIB i
TBK-akTHBHHUX MPOIYKTIB Y IU1a3Mi KPOBi Ta TKAHWHAX MEYiHKU KpoiB y 1- Ta 15-1060BOMY Billi, IO 3aCBIIYMIIO PO aKTH-
BHUI mepedir mpoueciB NepoOKCHAHOTO OKUCHEHHS JIIMiiB. AKTHBHICTh CYNEPOKCUATUCMYTAa3H, KaTalasH, IIIyTaTIOHIEPOK-
CHJIa34, BMICTY BIZHOBJICHOTO TNIyTaTiOHY 1 IEepy/IOIIasMiHy Y IUIa3Mi KpOBi Ta TKaHMHAX IEYiHKWA y KpomiB 1- Ta 15-
J1000BOTO BiKy OyJia HE3HAUHOIO.

JlocTipKeHHsIMI aKTHBHOCTI Ta BMICTY €H3HMIB aHTHOKCHAAHTHOI CHCTeMH y KpoiiB 60-mo6oBoro Biky Oyio 3adikco-
BaHO MIiABUINECHHS aKTHBHOCTI KaTajasW, INIyTaTiOHIIEPOKCHAA3H, BMICTY BiIHOBIICHOTO TIIYyTaTiOHY i IepyJIOIUIa3MiHy Yy
IUTa3Mi KpOBi Ta TKAHWHAX MEYiHKH.

KurodoBi cioBa: kpoii, mepoKCHIHE OKMCHEHHS JIIMiIB, U1a3Ma KpOoBi, TeviHKa, 3arainbHi Jimian, ThK-aktusHi npoxy-
KTH, CYNIEPOKCUITUCMYTa3a, KaTana3a, [yTaTioHIepOKCHIa3a, BiIHOBICHUH IYTaTiOH, IEPYIOILUIa3MiH.

Statement of the problem, analysis of recent research and publications. One of the important
mechanisms for body normal development is to maintain lipid peroxidation balance and antioxidant
protection state (AOP) [10, 11].

Under physiological conditions, the level of lipid peroxidation (LPO) is supported by anti- and
pro-oxidante equilibrium system. LPO positive impact on the living body (structure restoring and
maintaining biological membranes properties, participating in energy processes) is provided by
antioxidant protection system, i.e. a set of enzymatic and non-enzymatic factors that protect cells from
free radicals influence [10, 13, 14].

Speed and regulation of lipid peroxidation is being carried by multicomponent antioxidant system
that provides binding and modifying of free radicals and prevents the formation and destruction of
peroxides. Correlation of free radical oxidation intensity and antioxidant activity determines the
antioxidant status of cells, tissues and body as a whole [10, 11].

A number of factors, primarily qualitative and quantitative composition of diet, largely determines
the state of LPO and AOP processes [l, 3].

An important condition for increasing vitality and resistance of rabbit organism in modern
industrial conditions of the field management is to maintain the physiological state of the body at
different stages of individual development [1, 6].

Currently, the rabbit breeding has no efficient ways for antioxidant deficiency correction according
to animal age. Therefore, the research on biochemical characteristics of lipid metabolism and
antioxidant system activity in different age rabbits is urgent [1, 3].

The study of antioxidant balance and this process regulation changes in rabbits with individual
development, makes interest due to the search for ways to influence growth, development, body
functional state, fodder nutrients assimilation, productivity and quality of the end product.

The aim of our research was to study the lipid peroxidation and antioxidant protection
parameters in blood plasma and liver tissues of rabbits, depending on age.

Material and methods. The experiment was carried out on rabbits of New Zealand breed, fed
with full diet mixed fodder.

The after slaughter liver and blood from heart were taken for studies from of 1, 15, 30, 45, 60, 75,
90-days old rabbits. The content of total lipids [4], reduced glutathione [2], ceruloplasmin [12],
TBA-active products [8], superoxide dismutase (SOD) [9], catalase [5] and glutathione peroxidase
(GPO) [7] was determined in blood plasma and liver tissue homogenate.

The obtained numerical data was statistically processed by Microsoft EXCEL To determine the
likely differences between the average values we used the Student test.

Results and discussion. Our findings indicate that the total lipids content in the rabbits blood
plasma, from the first day of birth tended to increase and by 45-th day was significantly higher by
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54.1 % as compared to 1-day old animals (Table 1). In further studies the rabbits (60-, 75-, and
90-days old) showed its slight fluctuation.

Table 1 — Content of total lipids and TBA-active products in rabbits blood plasma and liver (M + m, n = 5)

'g‘f;é Total lipids TBA-active products
plasma, liver . 3 liver,
3 - plasma, micromole/dm . .

g/dm mg/g tissues micromole/g tissues
1 21,79+3,71 26,83+0,77 4,82+0,25 0,648+0,02
15 23,10£1,04 25,30+0,90 6,55+0,44** 0,446+0,07*"
30 23,72+1,72 27,64+1,03 6,63+0,23 0,194+0,04 %
45 33,58+£3,17%* 28,25+2,18 6,85+0,64 0,17620,02"\
60 16,2343,02** 33,8242, 71" 5,85+0,38 0,193+0,03""
75 17,01£2,49 27,97+1,25 6,39+0,17 0,132+0,02"\
90 19,47+1,93 27,81+£1,47 6,77+0,59 0,117+0,01""

Note: here and further the difference is valid when * -p<0,05; ** -p<0,01;
*** _ p<0,001 — as compared to previous age; * — p<0,05; - p<0,01;
A — p<0,001 — as compared to 1- day old animals.

In the liver of one day old rabbits there was found that the content of total lipids had a slight
increase in animals after birth (Table 1). Later, a tendency was recorded to increase the content of total
lipids in 30- and 45-days old rabbits. The maximum value of total lipids in the liver tissues of 60 days
old rabbits was significantly higher by 26 % as compared to one day old animals. The 75- and 90-days
old animals showed a downward tendency of the total lipids content in liver tissue.

By determining the content of TBA-active products in the blood plasma, there was also found a
definite tendency to increase by this indicator, particularly in 1- to 45-days old rabbits (Table 1). There
was also observed a credible difference of TBA-active products content in the blood plasma of rabbits
by the 15th day, which was higher by 36% as compared with the one-day old animals.

A slight content increase of TBA-active products (Table 1) was noted in liver tissues of one day old
rabbits. Further, the 15- and 30-days old animals showed credible decline of this indicator, as compared to
the previous age. The content of TBA-active products in 15-days old rabbits was credibly lower by 1.5
times and in 30-days old ones -by 3.3 times as compared to one day old rabbits. Later, in liver tissues of
45-, 60-, 75- and 90-days old rabbits, the credible reduction of TBA-active products content continued. The
content of TBA-active products credibly decreased in 45 days old rabbits by 3.7 times, in the 60 — by
3.4 times, the 75 — by 4.9 times and the 90 — by 5.5 times, as compared to one day old rabbits.

There were found changes of superoxide dismutase activity, which is one of the main animal
antioxidants and protects the body cell membrane from the damaging effects of free radicals [1, 3]. In
particular, in 15 days old rabbits blood plasma there was observed an increased activity of SOD, which
was credibly higher by 53.8 % as compared to one day old rabbits (Table 2).

Table 2 — Activity of antioxidant enzymes in blood plasma and liver of rabbits (M + m, n =5)

SOD Catalase GPO
Age, . . liver,
days plasma, liver, plasma, liver, plasma, micromolex Xb
unit/sm® unit/g tissue mcat/sm® cat/g tissue | micromolexmin/dm® tissue 9
1 25,11+2 84 1,83+0,47 303,70+12,70 44.29+0,11 1,83+0,01 31,41+0,40
15 | 38632500060 | 318,88£10,08 | 45,67+0,72 1,86+0,01 33,4620,28
*
30 51 ,7/1\%5,48 3.5040,86 374,32/\,];0,53 46,3/8&0,39 1,88+0,03 32,4?;0,29
67,35+8,23 6,23+0,27 575,96+6,34 42.44+0,90 1,92+0,02 30,79+0,42
45 AN\ NANN R E = TAVAVAN ** N *ANAN
6o | 0836510 | 564148 SBEABLITL | 433610,64 1,94£0,03 31,1840,29
53.8745,00 | 4.49+1.06 609,79+10,87 | 40,99+0.29 1,7920,01
59,30+6,31 4,87+0,76 489,38+13,82 43,45+0,53 1,69+0,04 33,00+0,41
90 FAVAVAN FAYAY R E = TAVAVAN ** *NAN\ *N\
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The SOD activity increase was observed in 60 days old rabbits and during this period amounted
98,36 = 5,10 units / cm3, which was credibly higher by 1.5 times as compared to the previous age
(45 days) and by 3,9 times — as compared with one day old animals.

The superoxide dismutase activity in liver tissues had small increase in one day old rabbits (Table 2).
In 30 days old rabbits liver there was observed a tendency to SOD activity increase, and in 45 days old
animals this indicator had high value and was higher by 3,4 times (p<0,001) as compared to one day old
animals. The SOD activity decrease tendency was detected in liver tissues of 60 days old rabbits.

SOD is a key antioxidant protection enzyme, it restores superoxide radical to a less toxic hydrogen
peroxide, protects cell membranes from the negative effects of free radicals. Since SOD utilizes active
oxygen forms to make H,O, it is important for cell functioning to establish a balance between the
SOD activity and catalase [6].

Catalase plays an important role in redox reactions, therefore its activity increase in the blood of
75 days old rabbits (Table 2) is the evidence of active peroxidation processes in the young body [3, 6].
The catalase activity on the 30-th and the 45-th day had a credible difference and were higher as
compared to previous periods animals and as compared to one day old animals by 23.2 % and by 89.6
% respectively.

The liver tissues catalas activity in the study tended to increase in 1, 15 and 30 days old animals.
In particular, the 30 days old rabbits catalase activity was credibly higher by 4.5 % as compared with
the one day old animals, in subsequent studies (45-, 60-, 75-, 90-days old) a certain tendency to
decrease the enzyme activity was observed.

The glutathione peroxidase activity level, which owns an active role in protecting the lysosomal
cell membranes from peroxidation, also had a tendency to increase in blood plasma during 1-, 15-, 30-,
45- and 60-days of rabbits life (Table 2). The highest activity was recorded in the 60 days age.
Activation of the enzyme in the blood of animals is only possible on condition of maintaining a
sufficiently high level of intracellular glutathione (GSH), which serves not only as the reaction
substrate, but also as factor, necessary for the permanent restoration of selenole groups, placed in the
catalytic center of the enzyme, which is oxidized in the glutathione peroxidase reactions [1, 3, 6, 11].

Changes of glutathione activity in the liver tissues were characterized by credible increase of this
enzyme activity by 6.5 % in 15-days old rabbits and by 3.3 % in 30 days old rabbits compared to one
day old animals. During 45-, 60-, 75- and 90 days of life the GPO values were characterized by a
tendency to gradual growing and balanced antioxidant enzyme activity.

The content of restored glutathione in blood plasma of rabbits during the experiment was
characterized by small fluctuations (Table 3).

The study of restored glutathione content in the liver showed credible increase in 15-days old
rabbits by 1.5 times, as compared with one day old animals. Further, the restored glutathione content
in 60 days old rabbits was by 2.3 times higher in comparison with 45-days old animals and by 1.9
times, compared to one day old rabbits.

Table 3 — Restored glutathione and ceruloplasmin content in blood plasma and liver of rabbits (M + m, n = 5)

Age GSH Ceruloplasmin
da?ys: plasma, liver, plasma, liver,
micromole/dm?® micromole/g tissues mg/dm® mg/g tissue
1 0,27+0,01 0,26+0,03 107,10+5,89 0,91+0,14

15 0,28+0,01 0,38+0,03*" 134,75+10,40%M 0,96+0,11
30 0,22+0,03 0,34+0,02 22U204+12,30%* ¥/ 1,89+0,17*%*/A
45 0,19+0,02"* 0,22+0,03** 523,43427,65**¥*#A N 2,01+0,15"
60 0,20+0,03* 0,50+0,06** 533,23£17,19"M" 2,6240,15* A
75 0,15+0,01/ 0,34+0,07 494,731 8,65 2,540,222/
90 0,2440,03* 0,32+0,02 456,93+10,92" 1,74+0,14% %A

There was reported a ceruloplasmin content credible increase in the blood plasma of rabbits from
1- to 60 days age (Table 3). Maximal high amount of ceruloplasmin was found in 60 days old rabbits,
which was credibly higher, as compared to one day old rabbits. These changes may indicate the
increased metabolic processes, where ceruloplasmin playsan important role, enhancing the rabbits
body antioxidant defense [1, 3, 11, 14].
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Ceruloplasmin content in the liver of 1- and 15-days old rabbits tended to increase. In subsequent
experiment periods (30, 45 and 60-days) this trend continued. In particular the ceruloplasmin content
in 30-days old rabbits was significantly higher by 2 times, as compared with the previous period and
by 2.1 times, as compared with one day old animals. The highest content of ceruloplasmin was
detected in the liver of 60-days old rabbits, which was credibly higher by 2,9 times, as compared with
one day old animals.

The determined changes of lipid peroxidation and antioxidant defense system indicators certify the
tension of prooxidant-antioxidant balancing of young rabbits. In particular, this phenomenon can be
explained by the age-related characteristics of AOC formation in young rabbits body [1, 3, 6, 10, 14].

Conclusions and recommendations for further research. In order to maintain rabbits herd and
improve their performance, it is necessary to control the content of total lipids, TBA-active products
and activity of antioxidant enzymes (superoxide dismutase, catalase, glutathione peroxidase,
glutathione and ceruloplasmin) in animal blood plasma and liver tissues.

Incresed level of total lipids and TBA-active products in blood plasma and liver tissue in 1- and
15-days old rabbits testified to the active peroxidation processes that may be a consequence of the
young body stress response to environmental factors in adaptation period.

The 60 days old rabbits had increase of catalase activity, glutathione peroxidase, restored
glutathione content and ceruloplasmin in their blood plasma and liver tissue, reflecting the acquisition
of young body antioxidant resistance.

The further research and study of lipid peroxidation and antioxidant protection depending on the
age dynamics of different breeds rabbits is concidered topical.
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IlepexucHoe oOKkuCIeHHe JUMHI0B U AHTHOKCUAAHTHAS 3aLUTA B IUIa3Me KPOBU U Me4YeHH KPOJIUKOB

M.H. ®enopuenko

HccnenoBanusiMU MEPOKCHIAIMOHHBIX MPOIIECCOB OBUIO YCTAHOBICHO HAJMYKE MOBBINICHHOTO COJEPKAHUS OOIINX JIH-
nuaoB U TBK-akTUBHBIX MPOIYKTOB B IUIa3Me KPOBU M TKaHSX MEUYEHU KPOJUKOB B 1- U 15-CyTOUHOM BO3pacTe, UTO CBHJIE-
TENBCTBYET 00 aKTUBHOM XOJIC¢ MPOIECCOB MEPOKCHIHOTO OKHCIICHUS JIMITUI0B. AKTHBHOCTh CYNEPOKCHIIUCMYTAa3bl, KaTa-
JIa3bl, TIIyTaTUOHIIEPOKCUIA3bl, COJIEP)KaHHUsI BOCCTAHOBJICHHOT'O IIYTaTUOHA U LIEPYJIOIJIa3MHHA B IJIa3Me KPOBU M TKaHAX
MeYeHH y KPOIMKOB 1- U 15-cyTodHoro Bo3pacra ObUIa HE3HAYUTEIBHOM.

HccnenoBaHusiMUA aKTHBHOCTH U COACPKAHMS YH3MMOB aHTHOKCHIAHTHOM CUCTEMBI Y KpOJIMKOB 60-CyTOYHOTO BO3pacTa
OBLTO 3a()MKCHPOBAHO IMOBBIIICHHE AKTUBHOCTH KaTalasbl, TITyTaTHOHIEPOKCHIA3BI, CONIEPKAHUS BOCCTAHOBICHHOTO TIIyTa-
THOHA W IepYJIOIIa3MHHA B TUTa3Me KPOBH M TKaHSX TIEYCHH.

KioueBble clioBa: KpOJHKH, TEPOKCHIHOC OKUCIICHHE JIMIHIOB, IUIa3Ma KPOBHU, IMedeHb, obmue mumuabl, THBK-
aKTHBHBIE TIPOJIYKTHI, CYIIEPOKCUIUCMYTa3a, KaTajas3a, IIyTaTHOHIIEPOKCH 1a3a, BOCCTAHOBJICHHBIN IIYTaTHOH, LIepYJIoIuIa-
3MUH.

Lipid peroxidation and antioxidant protection in plasma and liver of rabbits

M. Fedorchenko

The research on peroxidation processes showed the presence of higher concentrations of total lipids and TBA-active
products in blood plasma and liver tissue in 1- and 15-days old rabbits, which testified for active processes of lipid
peroxidation. The superoxide dismutase, catalase, glutathione peroxidase, glutathione content and ceruloplasmin activity in
plasma and liver tissue of 1- and 15-days old rabbits was negligible.

The research on activity and enzymes content of antioxidant system in 60-days old rabbits showed increased activity of
catalase, glutathione peroxidase, restored glutathione content and ceruloplasmin in blood plasma and liver tissue.

Key words: rabbits, lipid peroxidation, blood plasma, liver, total lipids, TBA-active products, superoxidedismutase,
catalase, glutathione peroxidase, restored glutathione, ceruloplasmin.
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