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The article presented the results of studies of the effect of sodium nitrate on indexes of glutatione system of antioxidant defense
system in young cattle, such as the activity of glutathionereductase, glutathioneperoxidase and glucose-6-phosphate dehydrogenase.
It was founded that feeding bulls with the toxicants at a dose 0,45 NO; / kg enzyme activity in the blood of experimental animals
throughout the experiment decreased. After using the nitrate load of young cattle it was used drugs Ursovit-ADES and sodium
selenite. It was founded stimulatory effects on activity of glutathione system of antioxidant defense. Specifically,it was founded
significant activity increase of glutathionereductase, glutathioneperoxidase and glucose-6-phosphatedehydrogenase. in the blood of
young cattle, which were conducted with nitrate loading.
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BruiuB aHTMOKCHIAHTIB HA AKTUBHICTh €H3UMIB IJIyTATiOHOBOI CHCTEMH
AHTHOKCUIAHTHOI0 3aXMCTYy OPraHi3Mmy OMYKiB 3a rOCTPOro
HITPATHO-HITPUTHOI0 TOKCHUKO3Y

B.O. I'y6epyk, b.B. I'ytuii, J1.®. ['ydpiii, B.S. biakesuy, 1.1. Xapis, O.M. biakesuy, P.B. Canara
bvh@ukr.net

JIvsiscoruii nayionanbuull ynisepcumem eemepunapHoi meouyunu ma 6iomexnonozii imeni C.3. Incuyvkozo,
eyn. Ilexapcora, 50, m. Jlvsis, 79010, Ykpaina

Y cmammi nagedeno pezynomamu 0ocniodcens naugy Himpamy Hampiio Ha NOKA3HUKU 21yMAamioHo80i cucmemu aHmuokcuod-
HIMHO20 3aXUCTY OP2AHI3MY MOAOOHAKY 8enuKoi poeamoi xyoobu. JJocniou npogoounucs Ha 6Guykax wecmumicaunozo GiKy, 40opHo-
paboi nopoou. Akmuenicmy enymamionnepoxcuoasu (K.@.1.11.1.9.) ma enymamionpedykmazu (K.@.1.6.4.2.) eusnavanu 3a memo-
odom B.B. Jlemewixo i cnieasm., akmugnicmu 2ni0xk030-6-gpocghamoeziopocenasu (K.@.1.1.1.49.) — 3a memodom N.Z. Baquezetal.
Benosny kpoe 6idbupanu na novamxy 0ocuioy ma uepes 3 200uHu Ricis 320008Y6aHHA OUUKAM HIMPAmy Hampilo, a maxoxic uepes 1,
2, 3,6, 9, 12 200un nicis 66edeHHs GIMAMIHHUX NPenapamie. B

Bemanoeneno, wo 3a ymos 320008ysanms 6uukam wimpamy nampiio y 003i 0,45 NO; /ke macu mina akmueHiCmb eH3UMI8 271y~
mamionoeoi cucmemu Kpogi meapun ynpoooedic ycb020 00CLIOY 3HUXCYBANACL. 3a YMO8 HIMpamno2o HABAHMAICEHHS, MONOOHAKY
eenuxoi pocamoi xyoobu 3acmocogysanu npenapamu ypcogim AJEC ma cenenim nampilo. 3acmocyeanns npenapamie-
AHMUOKCUOAHMIB 3d YMOB PO3GUMKY 20CMPO20 HIMPAMHO-HIMPUMHO20 MOKCUKO3Y Y OUYKIE cnpusanu nio8UWEeHHIO aKMUGHOCMI
EH3UMHOI 1aHKU 2IYMAmioH080i cucmemu aHMUOKCUOAHMHO20 3aXUCMY (2IyMAmioHpeOyKmasy, 21ymamioHnepokcuoasy, 2noKo30-
6-hocpamoeziopozenasu) y kpogi docnionux meapun. Cyxynue gsedenns ypcosimy-AAEC ma cenenimy nampiio nposgisino Kpawgy
0010 Ha 2Iymamionogy cucmemy aumuoKCUOAHmMHO20 3aXucmy opeanizmy ouukis nisxc sacmocysanns auue ypcogimy-A/AEC.

Knrouosi cnosa: nimpamu, 6uuxu, amuokcuoanmu, mokKCUKoONIO02is, AHMUOKCUOGHMHA CUCIEMA.
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Introduction

In modern toxicology an activation of lipid
peroxidation is taken as a universal response of a living
organism to the action of extreme factors (Baglaj et al.,
2010; Staryk et al., 2012; Gutyj, 2013; Guberuk et al.,
205; Nazaruk et al., 2016; Gutyj et al., 2017). Overall,
prooxidant and antioxidant status of animals reflects a
balance between two oppositely directed actions in the
body, namely antioxidant properties (defense) and the
formation of free radicals (damaging). The influence of
extreme factors including toxins, leads to an imbalance
between them to prooxidant direction and develops so-
called «oxidative stress» (Antonjak et al., 2000; Nazaruk
et al., 2012; Nazaruk et al., 2015; Martyshuk et al., 2016;
Khariv et al., 2016; Khariv and Gutyj, 2017).

Environmental contaminations with  nitrates and
nitrites and their negative impact on the animals make the
problem of studying the mechanism of nitrate and nitrite
toxicity on farm animals particularly relevant, which has
theoretical and practical importance.

Aaccording to published scientific papers about the
study of nitrate-nitrite toxicity in farm animals there are
some reports that claim that the toxic effect of nitrates is
manifested in two interrelated ways. The first step gets
methemohlobinmaking and activation of free radicals
which initiate the second phase of lipid peroxidation
(Gunchak et al.,, 2010; Guberuk et al., 2012). The
intensity of free radical peroxidation in animals depends
on the concentration of oxygen in the tissues, and the
activity of the enzyme and nonenzyme systems.

Therefore, the aim of our research was to study the
effect of Ursovit-ADES and sodium selenite on activity
of the enzymatic antioxidant protecting system of young
cattle bodies under acute nitrate and nitrite toxicity.

Material and methods

Experiments were conducted on six- month old bulls,
black and white breed, they were formed into 3 groups, 5
animals each.

Bulls in control group were fed with food once with
sodium nitrate in a dose 0.45 NO; / kg of body weight.
Bulls in the first experimental group were fed once with
sodium nitrate in a dose 0.45 NO; /Kg and in three hours
later they were injected intramuscularly with Ursovit-
ADES at a dose of 4 ml / animal. Bulls in the second
experimental group were fed with sodium nitrate in a dose
0.45 NO; / Kg and in three hours later they were
injected intramuscularly with Ursovit -ADES at a dose of
4 ml and 0.5% solution of sodium selenite at a dose of 1
ml. Venous blood were taken at the beginning of the
experiment and in 3 hours after feeding bulls with
sodium nitrate, and in 1, 2, 3, 6, 9, 12 hours after
administration of vitamin preparations.

The activity of glutathione peroxidase (GP)
(K.F.1.11.1.9.) and glutathionereductase (GR)
(K.F.1.6.4.2.) it was determined by the method of V.
Lemeshko et al. (Lemeshko et al., 1985), the activity of
glucose-6-phosphatedehydrogenase (G-6-FDQG)

(K.F.1.1.1.49.) — method of N.Z. Baquezetal (Baquezetal
etal., 1967).

Results and discussion

In the pathogenesis of various toxicosis it was
involved lipid peroxidation and antioxidant system in
physiological conditions, maintain a system of regulation
of cellular homeostasis (Hutyi, 2005; Hutyi and Hufrii,
2005). So, under acute nitrate and nitrite toxicosis we
used drugs that have both direct and indirect antioxidant
effects on reactive oxygen species and lipid peroxidation
products.

An important antioxidant defense system is glutatione
system that is represented with enzyme system:
glututionreduktase, glutathioneperoxidase, glucose-6-
phosphatedehydrogenase.

The activity changes of glututionreduktase under
acute nitrate and nitrite toxicosis of young cattle and
influence of vitamin drug and sodium selenite are given in
Table 1.

At the beginning of the experiment, the activity of GH
in bulls’ serum were within physiological values. After
feeding sodium nitrate the activity of this enzyme in the
control group began to fluctuate within 1.71 + 0.045 —
1.20 + 0.033 nmol NADPH / min. to 1 mg of protein.
Only in three hours it was marked the activation of the
enzyme, which compared with control values, the enzyme
activity increased to 9.6, 6.3 and 4.3%.

After administration of drugs in the patient bulls
enzyme activity GH in serum increased. When using
vitamin-drug Ursovit-ADES animal group D1 in two
hours of experiment GR activity increased by 4%, while
in six hours it increased respectively by 22%. In eight
hours GH activity reached physiological limits values.
When combined use of Ursovit-ADES and sodium
selenite GR enzyme activity was within the values of 1.62
+ 0.048 — 1.51 £ 0.035 nmol NADPH / min. to 1 mg of
protein during the experiment.

The second important enzyme of glutatione system is
a glutatioperoksydasa that catalyzes the schedule by a
moderate form of lipid hydroperoxides using glutathione.
The activity of this enzyme in serum of bulls blood after
application of Ursovit-ADES and sodium selenite under
acute nitrate and nitrite toxicity is given in Table 2.

Before feeding with sodium nitrate GP activity in
blood serum of experimental groups of animals was
within 37.10 £ 1.1 — 37.18 + 1.2 nmol NADPH / min. to
1 mg of protein. After feeding bulls with sodium nitrate,
we have noted in three hours of the experiment, a slight
increase, but in the control group of animals GP activity
further decreased to 28.25 + 1.1 nmol NADPH / min. to
1 mg of protein. After introduction of the drug and
vitamin sodium selenite in bulls research groups, enzyme
activity was increased comparing to control group. Thus,
in the experimental group D1 bulls enzyme activity in
three hours of the experiment increased to 19%, in six
hours — to 28%, while the experimental group D2 activity
grew to 24 and 31% relative values of the control group
animals.
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Table 1

Glutathionereductase activity in serum of bulls blood after application Ursovit ADES and sodium selenite under
acute nitrate-nitrite toxicity, nmol NADPH / min. to 1 mg protein; (M £ m, n =5)

Indicators of animal blood Groups .Of animals -
(hours) Control | Experlmental 1. ‘ | Experimental 2
Before feeding with msodium nitrate
Control 1.56 + 0.050 1.58 + 0.06 | 1.60 + 0.056
After feeding with sodium nitrate
In three hours 1.71 +£0.045 | 1.68 +0.057 | 1.67 +0.035
After introduction of antioxidants
— Ursovit ADES Ursovit ADES +0.5%
sodium selenite solution
In one hour 1.57 £ 0.065 1.53 +0.045 1.62 +0.048
In two hours 1.48 + 0.048 1.54 £ 0.042%* 1.59 £ 0.045%*
In three hours 1.23 £0.024 1.47 £ 0.037* 1.54 +0.035**
In six hours 1.20 +0.033 1.47 £ 0.031** 1.53 + 0.025%*
In eight hours 1.25 £ 0.026 1.50 + 0.034** 1.57 £ 0.035%*

Note. The degree of probability compared with the control group data — P < 0.05-%*, P < 0.001—**

Table 2

The activity of glutathioneperoxidase in serum of bulls blood after application Ursovit-ADES and sodium
selenite under acute nitrate-nitrite toxicity, nmol NADPH / min. to 1 mg protein; (M + m, n =5)

Indicators of animal blood Groups .Of animals -
(hours) Control | E)';perm.lental 1 . | Experimental 2
Before feeding with sodium nitrate
Control 371712 | 37.18+1.2 | 37,10+ 1.1
After feeding with sodium nitrate
In three hours 38.10+ 1.1 | 38.15+1.3 | 38.04+ 1.1
After introduction of antioxidants
— Ursovit-ADES Urgovit-ADES N 0'5.%
sodium selenite solution
In one hour 3498 +1.0 3542+1.3 35.67+1.4
In two hours 3246+ 1.1 3432+1.2 35.96 +£2.5*
In three hours 2943+ 1.0 35.06 + 1.1** 36.59 + 1.2%*
In six hours 28.25+1.1 36.18 + 1.4** 36.87 £ 1.3*%*
In eight hours 31.68+1.2 36.44 + 1.5* 37.05 + 1.4*

Note. The degree of probability compared with the control group data — P < 0,05 — *, P < 0,001 — **

Thus, the use of vitamin-drug Ursovit ADES and The activity of glucose-6-phosphatedehydrogenase
sodium selenite helped to normalize the activity of under acute nitrate and nitrite toxicity and the use of
glutathioneperoxidase better than the use of Ursovit- antioxidants is given in Table. 3. Before feeding bulls
ADES, possible due to the fact that sodium selenite  with sodium nitrate, the activity values of G-6-FDG was
includes important element of antioxidant selenium, and it~ within 0.72 + 0.024 — 0.73 + 0.024 nmol NADPH / min.

was a part of the enzyme that was investigated.

to 1 mg of protein.

Table 3

The activity of glucose-6-phosphatedehydrogenase in serum of bulls blood after application Ursovit-ADES and
sodium selenite under acute nitrate and nitrite toxicity, nmol NADPH / min. to 1 mg protein; M+ m, n =5)

Indicators of animal blood Groups .Of animals -
(hours) Control | E).(perm.lental 1 ' | Experimental 2

Before feeding with sodium nitrate

Control 0.72 + 0.025 | 0.73 + 0.024 | 0.72 +0.024
After feeding with sodium nitrate

In three hours 0.83 £0.035 | 0.86 +0.031 | 0.85+0.032
After introduction of antioxidants

— Ursovit-ADES Ursovit-ADES +0.5%
sodium selenite solution

In one hour 0.56 +0.021 0.61 +0.022 0.63 +0.021

In two hours 0.52 +0.021 0.56 + 0.020 0.61 + 0.020*

In three hours 0.50+0.017 0.57 £0.018* 0.64 +0.023**

In six hours 0.44+0.016 0.53 £ 0.015* 0.69 + 0.021**

In eight hours 0,53 +0.013 0.57 £ 0.021** 0.73 £ 0.019**

Note. The degree of probability compared with the control group data — P < 0.05—*, P<0.001—**
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After feeding the bulls with sodium nitrate forage at a
dose of 0.45 g NO;7/ kg body weight, enzyme activity
began to change. In particular, in three hours of the
experiment, the activity of G-6-FDG was 0.83 £ 0.035 -
0.86 = 0.031 nmol NADPH / min. to 1 mg of protein. In
the control group of bulls that were not fed with
antioxidants enzyme activity continued to decline in four
hours of the experiment respectively decreased to 22%
comparing to the initial values.

Introduction of Ursovit-ADES and sodium selenite in
the patient bulls, accompanied with an increase in the
activity of G-6-FDG in their blood. The most likely
enzyme changes were noted in six hours of experiment
where results of D1 experimental group was lower by
20% and D2 group - 57%.

Thus, the combined administration Ursovit-ADES and
sodium selenite  promoted better normalization of
enzyme, which was associated with synergistic properties
of these drugs; they increase and continue to force each
other activity.

Conclusions

1. The use of antioxidant drugs iunder conditions of
acute nitrate and nitrite toxicity of bulls have improved
enzymatic level of glutathione system of antioxidant
protection (glutathionereductase, glutathioneperoxidase,
glucose-6-phosphate-dehydrogenase) in the blood of
experimental animals.

2. Cumulative input of Ursovit-ADES and sodium
selenite showed better effect on glutathione sstem of
antioxidant defense of the bulls’ bodies than applying
only Ursovit-ADES.
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