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PARAMETERS OF FREE-RADICAL OXIDATION AND ANTIOXIDANT
DEFENCE SYSTEM IN RATS OF BOTH SEXES WITH SODIUM NITRITE

INTOXICATION

Long-term influence of sodium nitrite on rats causes an increase in lipid peroxidation products in blood and
myocardial tissue in animals of both sexes and is accompanied by a decrease in activity of enzymic and non-enzymic
components of antioxidant defence system. Under the conditions of intoxication, the process of LPO is less aggressive

in females in the comparison with males.
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INTRODUCTION. For the last several decades
nitrates and nitrites have occupied a priority position
among environmental pollutants resulting from the
intensification of agriculture, food industry, imper-
fections of waste treatment facilities, violations of
storage regulations and the use of nitrogen fertiliz-
ers as well as air pollution with nitrogen oxides,
etc. [2, 5, 14].

Nitrites are able to affect the body at its all struc-
tural and functional levels, beginning with the whole
organism, its tissues, cells and separate molecules.
The basis of the systemic mechanisms of this effect
is the reaction of converting nitrite ions into NO [9].
In case of excessive NO content, NO is converted
from cytoprotective agent into cytotoxic [14].

The main parameter for estimation of the
presence of oxidative stress is the accumulation
of primary and secondary products of free-radical
oxidation. Imbalance between processes of lipid
peroxidation (LPO) and antioxidant defence system
causes avalanche-like reaction of peroxidation,
resulting in deviations in the structure and function
of cell membranes and the death of the cell. This
process reflects one of the non-specific phases
of pathogenesis that underlies many pathological
conditions, including necrotizing cardiomyocytes.
The activity of the given process along with the
structural analysis allows estimation of the intensity
of myocardium destruction [12].

In recent years, sex-based differences in
course and treatment of various diseases have
been intensively discussed. This is especially true
of cardiological disorders since the differences in
risk factors, clinical manifestations, diagnostic and
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therapeutic approaches in men and women are
pronounced most of all in case of cardiovascular
diseases [1, 6, 13].

Therefore, the aim of our investigation was to
study the peculiarities of the parameters of free-
radical oxidation and antioxidant defence system in
blood and myocardium tissue of male and female
rats with sodium nitrite intoxication.

METHODS OF RESEARCH. The given re-
search was carried out on 24 mature nonlinear
white rats, in compliance with the rules of European
Convention for the Protection of Vertebrate Animals
used for Experimental and other Scientific Purposes
(1986) [11]. Toxic influence was modelled by intra-
gastric administration of sodium nitrite every day
for three weeks in the form of aqueous solution at
a dose of 5 mg/kg of body weight [8]. Euthanasia of
rats was performed by bloodletting under the condi-
tions of thiopental sodium anaesthesia. To study the
peculiarities of free-radical oxidation and antioxidant
defence system, the content of TBA-active products
(TBA-AP), conjugated diene and triene (CD, CT),
activity of superoxide dismutase (SOD), catalase
and ceruloplasmin was determined. Blood plasma,
supernatant of erythrocyte hemolisates and myocar-
dial tissue homogenate were investigated.

Statistical analysis was done using Statsoft
STATISTICA by the Department of System Investi-
gations of I. Ya. Horbachevsky Ternopil State Medi-
cal University. For all indices the arithmetic mean
of the sample (M), its variance and average error
(m) were calculated. The reliability of differences
between the studied parameters was determined
by using two-sample Student's t test.
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RESULTS AND DISCUSSION. The results of
determination of the parameters of LPO in blood
plasma and myocardial tissue homogenate of
control group animals and rats with sodium nitrite
intoxication are presented in Figure 1-2.

When comparing the parameters of lipid per-
oxidation in blood plasma of control group females
and males we have found lower values in females.
Thus, the content of TBA-AP of males is 20.57 %
higher than that of females (p<0.05). Regarding
conjugated diene and triene, their content in male
group was also 16.00 % and 11.27 % higher than
that of female. When comparing LPO parametersin
control group, in the myocardial tissue homogenate
sex-based differences were even more pronounced.

The content of TBA-AP in males was 25.56 %
higher than that of females (p<0.05), CD —21.5 %
(p<0.05), CT — 20.79 % (p<0.05). Thus, the proc-
ess of lipid peroxidation is more intensive in males
than in females.

Under the influence of sodium nitrite intoxica-
tion, the increase of all parameters of lipid peroxida-
tion is observed both in blood and myocardial tissue
homogenate. The most pronounced changes were
observed in the level of TBA-AP. Thus, in blood
plasma of males this parameter was significantly
increased by a factor of 2.4 and that of females —
by a factor of 2.1. Regarding the myocardial tissue,
the content of TBA-AP in males was significantly in-
creased by a factor of 4.1, and in females — by 3.7.
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Figure 1. Parameters of lipid peroxidation in rats with sodium nitrite intoxication (blood plasma).
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Figure 2. Parameters of lipid peroxidation in rats with sodium nitrite intoxication (myocardial homogenate).
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The results of determination of the parameters
of antioxidant defence system in rats with sodium
nitrite intoxication are presented in Figure 3-5.

Increased lipid peroxidation and excessive ac-
cumulation of its products were connected with the
suppression of antioxidant defence system with its
enzymatic components SOD and catalase. When
comparing the parameters of both enzymatic and
non-enzymatic components of antioxidant defence
system in blood plasma of control group females
and males, we determined lower values in males.
Thus, SOD activity in females was 56.06 % higher
than that of males (p<0.05). The content of ceru-
loplasmin also significantly exceeded its level in
males (50.00 %). When comparing parameters of
antioxidant defence system of control group rats,
sex-based differences in the myocardial tissue
homogenate were more pronounced. SOD activity
in females was 73.64 % higher than that of males.
Regarding catalase, we did not find significant
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Figure 3. Parameters of antioxidant defence system in
rats with sodium nitrite intoxication (supernatant of erythrocyte
hemolisates).

sex-based differences in its activity either in blood
plasma or in myocardial tissue homogenate.

Under the influence of sodium nitrite intoxica-
tion, SOD and catalase activity in the supernatant
erythrocyte hemolisate was significantly diminished.
Thus, SOD activity in male rats significantly de-
creased by a factor of 2.8, while in female rats by
a factor of 2. As to the catalase, its activity in male
rats significantly decreased by a factor of 2.4, while
in rat females — by a factor of 1.9.

In the myocardial tissue homogenate, the
changes in the activity of enzymatic component of
antioxidant defence system tended to be similar,
but more pronounced. Taking into consideration
antioxidant activity of oestrogen, lower rates of lipid
peroxidation in females can be attributed to higher
capacity of females’ antioxidant system [10]. It has
been recently shown that mitochondria possess
oestrogen receptors, and chronic use of oestrogen
promotes energy production and reduces oxidative
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Figure 4. Parameters of antioxidant defence system in rats
with sodium nitrite intoxication (blood plasma).
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Figure 5. Parameters of antioxidant defence system in rats with sodium nitrite intoxication (miocardial homogenate).
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stress and intensity of apoptosis in the endothelium
under the conditions of hypooestrogenia [4].

Our data are consistent with the works of sci-
entists who point to sex-based differences in free-
radical oxidation in liver mitochondria [3]. Nitrites,
forming active forms of oxygen, contribute to the
exhaustion of antioxidant reserve of a cell and
multiple defects in cytoplasm membrane [7]. The
content of ceruloplasmin in male rats with sodium
nitrite intoxication significantly decreased (41.4 %);
in females — 31.7 % (p<0.05). High content of ceru-
loplasmin in females, even with underlying sodium
nitrite intoxication, probably can be explained by
the fact that ceruloplasmin synthesis is stimulated
by oestrogen (M. Kataoka, 1984).

Biochemical characteristics of intoxication are
accompanied by morphological manifestations
in the form of vascular disorders, alternative and
infiltrative processes in the myocardium.
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A. M. Npuwinsk, 1. O. Ctaxypcbka, J1. M. lonosaTioK
TEPHOMI/TbCbKW JEPYKABHUIA MEANYHWIA YHIBEPCUTET IMEHI I. 5. FOPEAYEBCBHKOIO

ITIOKA3HNKUA BUVIBHOPATUKAJ/IBHOI'O OKNCHEHHA TA CUCTEMHA
AHTUOKCHU/JHOI'O 3AXVICTY B II[YPIB OBOX CTATEN 3A YMOBU TOKCUYHOI' O
YPAXKEHHSA HATPITO HITPUTOM

Pestome
Jloszompusana 0isi Ha opaaHi3M Wypis Hampito HIMPUMY BUK/IUKAE 36i/IbUEHHST Ki/IbKOCMI rPodyKMIB MepokK-
CUOHO020 OKUCHEHHS /1inidi8 y KPOBi ma mkaHUHI Miokapda msapuH 060x cmamel i CyrnpoBOoOXXYEMbCS 3HUXKEHHSIM
akmusHOCMI MOKa3HUKIB SIK (hepMeHMHOI, mak | HeghepMeHMHOI /1aHOK cucmeMu aHmuUOKCUOHO20 3axucmy. B
wypis-caMok 3a yMOB8 OMPYEHHS rnepebie npoyecis nepoKCUOHO20 OKUCHEHHS /1iMidis 8i06yBacMbCsl MEHW azpe-
CUBHO OPIBHSIHO i3 cCaMysimu.

KMHOYOBI C/TOBA: nepokcuaHe OKUCHEHHA NiNigiB, HaTPito HITPUT, cTaTb, MioKapa,

. A. M. MNpuwnsak, N. O. Ctaxypckas, /1. M. lonoBaTiok
TEPHOIO/IbCKUW TOCYAAPCTBEHHbIVI MEAVNUWHCKUN YHUBEPCUTET UMEHU U. . FTOPBAYEBCKOIO

IIOKA3ATE/IX CBOBOJHOPAJIMKAJ/IBHOI'O OKHNCJ/IEHAA 1 CUCTEMBbI
AHTHUOKCH/THOM 3AIIUTHI Y KPBIC OBOEIO ITOJIA B YC/IOBUSIX
TOKCHUYECKOI'O IIOPAJXXEHUSA HATPYAA HUTPUTOM

Pestome
JnumenbHoe Bo3delicmaue Ha opa2aHu3M KPbIC Hampusi HUMpUmMa Bbi3biBaem yBe/iudeHuUe Ko/iudecmsa
MPOAyKMOoB MEePOKCUOHO20 OKUC/IEHUST /IUMUO0B B KPOBU U MKaHU MUOKapoa XXUBOMHbLIX 060€20 11o/1a U conposo-
)KOaemcsi CHUXeHUEeM akmusHOCmu riokazamesieli Kak (hepMeHMHO20, mak U He(hepMEHMHO20 38eHbEB CUCMEMb]
aHMUOKCUOHOU 3aujumsl. Y KpbIC-CaMOK 8 YC/10BUSIX OMpPas/IeHUs1 mevyeHue rMpoyeccos NeEPOKCUOHO20 OKUC/IeHUST
JIUNUO08 NPOUCXo0Um MEHee agpeCccUBHO Mo CPasHEHUK ¢ camyamu.

KNHOYEBBIE C/TOBA: nepokcugHoe OKUcieHne nunuaos, HaTpUsa HUTPUT, NOJ, MUOKapA.
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