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Catalase activity in the blood serum and liver

of intact rats during the 30-day observation process
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he paper examines the influence of animal’s
ageing on the catalase activity in blood serum
and liver during the 30-day observation period.
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INTRODUCTION

Peroxides accumulation in cells is the result
of free radical initiation (reactive oxygen species)
[1]. A number of antioxidant enzymes are respon-
sible for the reduction of reactive oxygen species
(ROS) and free radicals and involved in break-
down of hydroperoxides by non-radical way. They
are formed by transferring of the second electron
to O**, which leads to the formation of hydrogen
peroxide (H,0,), the synthesis of which is carried
out mainly by the enzyme superoxide dismutase
(SOD). Hydrogen peroxide causes oxidative mod-
ification of distantly located enzymes and macro-
molecules [2]. They cause lipid peroxidation, phys-
ical and chemical degradation of proteins, nucleic
acids and disrupt intracellular homeostasis [3, 4].

It is known that SOD enzyme is the only antiox-
idant enzymes that interrupts the chain of oxygen
depended free radical reactions. Synergist of SOD
in the cell is a catalase, which prevents accumula-
tion of H,O,. It was determined that there is a high
and significant level of correlation between the cat-
alase activity (CA) and SOD [5]. Therefore, a num-
ber of researchers in experimental studies that are
aimed at determining the degree of antioxidant de-
fense, when the free radical formation processes are
activated, find it useful to study the CA in blood se-
rum and target organs [6,7, 8,9, 10, 11, 12, 13].

The aim of this work is to study the dynamics
of catalase activity in blood serum and liver of rats
during the 30-day observation period.

This publication is a part of the research pro-
gram of the department of anatomy and phys-
iology of human and animals at the State Insti-
tution <«Lugansk National Taras Shevchenko
University» under state registration number of
0198U002641 «Mechanisms of adaptation to en-
vironmental factors».

MATERIALS AND METHODS

The study was conducted on 30 male albino
rats in the autumn-winter period. Catalase activ-
ity in serum and liver was assayed at the begin-
ning of the observation and at 5, 10, 15, 20 and 30
days intervals as described in M.A.Kopouiok et al.
(1988) [6].

The collected data were analyzed using vari-
ation statistics methods with licensed computer
program Microsoft Excel 2007.

The handling of the rats (including anesthet-
ic management and euthanasia) was performed in
compliance with the principles of the «European
Convention for the Protection of Vertebrate Ani-
mals», which are used for experimental and other
scientific purposes (Strasbourg, 1986) [14].

RESULTS AND DISCUSSION

Serum CA at the beginning of the 30 days pe-
riod was 14.43+3.19 mkat/L (p<0,05) with the
margin between maximum and minimum values of
8,31 mkat/L, which corresponds to 57,6% of aver-
age CA value. Measurement of CA at 5" day was
lower than the initial value in 1,056+0,106 fold
and was 13,61+2,46 mkat/L (p<0,01) with a dif-
ference with the difference between maximum
and minimum values of 6,66 mkat/L, which cor-
responds to 48.94% of average CA value. CA val-
ue at 10™ day of the experiment was higher than at
the 5% day in 1.051+0,073 fold (14,41+3,39 mkat/
L at p<0,05). The difference between maximum
and minimum rates also increased to 8,8 mkat,/L,
as well as the percentage to 61,05%. On the 15"
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day of observation CA rates increased in compar-
ison to the 10* day value in 1,080+0,130 fold and
was 15,16£2,47 mkat/L at p<0,01, but the mar-
gin and its percentage value decreased (6,2 mkat/
L and 40,9%, respectively). On the 20" day of ob-
servation CA rates decreased in comparison to the
15-day value in 1,238+0,141 fold and was equal
to 12,62%3,31 mkat/L (p<0,05), and the differ-
ence between the maximum and minimum rates
increased to 8,4 mkat/L as well as its percent-
age (66,56%). Measurement of CA rates in serum
at the 30" increased again and was 1,184+0,078
fold higher than that at the 20" day value. Quan-
titative value of the CA was 14,7+2 81 mkat/L
(p<0,01) with a difference of 7,42 mkat/L, which
corresponds to 50,46% of the average CA value.

Averaged level of CA in serum was 14,16+0,69
mkat/L (p<0,001) with a difference of 11,0 mkat/
L, which corresponds to 77,71% of the average CA
value.

Catalase activity in rat liver was 143,3+£10,16
mmol/min/g (p<0,001). Initial values of CA in the
central areas (CnA) of the liver was 1,038+0,010
fold higher than in peripheral areas (PA). Average
value of CA in CnA of liver equaled 151,6+10,08
mmol/min/g (p<0,001) and the difference be-
tween the minimum and maximum values of 36,0
mmol/min/g. This represented 23,75% of the av-
erage CA value.

Average value of CA in PA of liver was
135,0£5,6 mmol/min/g (p<0,001) with a differ-
ence of 20,0 mmol/min/g, which corresponds to
14,81% of the average CA value.

CA value in liver at the 5th day of the ob-
servation period was 147,2+11,24 mmol/min/
g (p<0,001). In CnA average level of CA was
156,4£11,12 mmol/min/g (p<0,001) with a dif-
ference of 31,0 mmol/min/g and percentage of
19,82% of the average CA value determined in
CnA of liver . In the PU of liver the CA level was
lowerin 1,049+0,007 fold than in the CnA, and was
138,0£5,2 mmol /min/g (p<0,001) with the differ-
ence of 17,0 mmol/min/g, which corresponds to
12,32% of the average CA value.

On the 10" day of the experiment the CA in
liver was 145,3£9,1 mmol/min/g (p<0,001). CA
value in CnA of liver was 152,8+5,76 mmol /min/
g with the difference of 23,0 mmol/min/g, which
corresponds to 15,05% of the average CA value
that determined in the central area of the liver of
animals in the control group. CA value in the PA
of liver was lower in 1,105+0,005 fold than in the
CnA. Average CA value was 137,8+5,84 mmol/
min/g. The difference between the maximum and
minimum rates were also higher than in the CnA of

the liver, and was equal to 26 mmol/min/g, which
corresponds to 18,87% of the average CA value in
the PU of the liver.

The CA level in the liver at the 15" day was
147,1+11,52 mmol /min/g (p<0,001). In CnA of
the liver CA rate rose to 156,4+11,12 mmol/min/
g in comparison with the 10%* day level. The dif-
ference between maximum and minimum val-
ue was 29,0 mmol/min/g, which corresponds
to 18,54% of the average value of CA rate in the
CnA of the liver. In PA of the liver CA rate re-
mained 1,17140,012 fold lower than in the CnA
(137,8+5,44 mmol /min/g) with a difference of 19
mmol/min/g, which corresponds to 13,79% of the
average CA value in the PU of the liver.

The CA level in the liver at the 20" day in-
creased to 151,2+11,04 mmol/min/g (p<0,001).
In CnA of the liver CA rate also increased to
162,0+6,8 mmol/min/g in comparison with the
15" day level but the difference between maxi-
mum and minimum value decreased to 22,0 mmol/
min/g, which corresponds to 13,5% of the average
value of CA rate in the CnA of the liver. In PA of
the liver CA rate remained 1,159+0,017 fold low-
er than in the CnA but higher than at the 15 day
(140,4%6,16 mmol/min/g) with increased differ-
ence (22,0 mmol/min/g) comparing to previous
measurement . Observed difference corresponded
to 15,67% of the average CA value in the PU of
the liver.

The CA level in the liver at the 30" day de-
creased to 141,2+11,88 mmol/min/g (p<0,001).
In CnA of the liver CA rate also decreased to
152,0£6,8 mmol/min/g in comparison with the
20" day level and the difference between maxi-
mum and minimum value was to 34,0 mmol /min/
g, which corresponds to 22,34% of the average val-
ue of CA rate in the CnA of the liver. In PA of the
liver CA rate remained lower 1,223%£0,019 fold
than in the CnA (131,6+6,16 mmol/min/g) and
lower than at the 20% day with the difference of
19,0 mmol/min/g, which corresponds to 14.44%
of the average CA value in the PU of the liver.

The average CA value in the CnA of the liver
was higher in 1,124+0,061 fold less than in PA.

CONCLUSIONS

These studies have shown instability in the
level of CA rates in both blood serum and liver of
tested animals. Significant variations of the differ-
ence between the maximum and minimum values
of the CA indicated unequal functional state of an-
imals during the surveillance period. However, it
should be stated that the revealed dynamics of CA
is within the physiological range [11, 15].
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In this regard, it can be concluded that for the
30 days observation period in intact animals there
is no important changes in the antioxidant protec-
tion system. Therefore, a significant variation of
the level of CA can not be used as objective cri-
teria of changes in the course of the experiment.
Therefore, the dynamics of the CA values in each
experimental group should be assessed by compar-
ison to the CA established before the start of the
experiment with the values obtained in the previ-
ously conducted experiment.
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B.®.[Ipeav, 0O.A.Bunozpados. Axmuenicmo
Kamanasu 6 cuposamuyi Kpoei i neuinKu inmaxm-
Hux wypie y npoueci 30-006068020 cnocmepesicen-
na. Jlyzancox, Yxpaina.

Kmouosi cnosa: akmusnicmv kamanasu.

Y cmammi posensinymi numanmnst énausy 8iky mea-
PUHU HA AKMUBHICMb KAMALA3U 8 CUPOBAMUL KPOBI i
neuinku ¢ npoueci 30-00606020 cnocmepedxcenis. Bu-
SA61eHA HeCMAOLILHICMY NOKASHUKA AKMUGHOCTNT K-
manasu 6 cuposamui Kposi i neuinku meapun. Beauxi
KOAUBAHHS PIBHUUT MINC MAKCUMATOHUM 1| MIHIMATL-
HUM NOKA3HUKAMU AKMUGHOCMI KAMALA3U 6KA3Y6A-
JIU HA HEOOHAKOBUTL (PYHKUTOHANLHUL CIMAH MEAPUH Y
npoueci cnocmepexcenns 3a numu. [pome ciio 3asna-
UUmML, Wo BUABNIEHA OUHAMIKA AKMUBHOCTT KAMALA3U
He BUX00UMb 3a MedCT Pi3ionN0ziunol HopMuU.

B.®D./lpenv, A.A.Bunoepados. Axmuemocmo
Kamanas3vl 6 Col6OPOMKE KPOBU U NEUeHU UHMAK -
muoix Kpoic 8 npoyecce 30-cymounozo nabduode-
Hus. Jlyeanck, Yxpauna.

Kmoueevie cnosa: akmusnocms kamanasol.

B cmamuve paccmompenvt 860npocvl nuanus 803-
pacma HUBomHo20 Ha AKMUBHOCMY KAMALA3bL 6 Cbl-
60pOmMKU Kposu U neuenu 8 npouecce 30-cymounoeo
nabnodenus. Bowssnena necmabunvuocms nokasame-
JISL AKMUBHOCMU KAMALA3bl 8 CoiBOPOMKE KPOBU U Ne-
uenu JacusomubLx. boavuue Konebanus pasnuibl Meic-
0y MAKCUMATLHOIM U MUHUMATOHOIM NOKA3AMENIMU
AKMUBHOCTNU KAMALA3bL YKAZLIBANU HA HEOOUHAKOBOE
PyHKyUOHATLIHOE COCMOSIHUE JHCUBOMHDIX 8 NPOUECCe
nabmodenus sa numu. Qdnaxo ciedyem ommemumn,
UMo GvIABIEHHASL OUHAMUKA AKMUBHOCTU KAMAIA3bL
He BbIXOOUM 3a npedenvl PU3UOIO02ULECKOT HOPMBL.

Haoditiwna do pedaxuii 15.10.2012 p.
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