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It has been established that antenatal pathology causes changes in the oxidant/antioxidant balance indices of cows within the range
from 24.3% to 41.5%, and in sheep - 17.2-26.2%. In particular, in cows the content of serum catalase decreased by 29.9% and
that of superoxide dismutase - by 29.1%, in erythrocytes, catalase - by 35.7%, and reduced glutathione - by 28.0%, and by
hemoglobin by 24.3%, the number of red blood cells - by 28.7% and the concentration of 2,3-diphosphoglycerate - by 41.5%. At
the same time, the content of malondialdehyde in serum and erythrocytes, on the contrary, increased by 32.4% and 32.5%,
respectively, and there was a change in oxidant/antioxidant balance from 1 : 1 to 1 : 3 conventional units. In sheep, the content of
serum catalase decreased by 17.2% and that of superoxide dismutase - by 21.6%, in erythrocytes catalase - by 23.9% and in
reduced glutathione - by 21.1%, hemoglobin content decreased by 26.2%, the number of erythrocytes - by 24,1% and the
concentration of 2,3-diphosphoglycerate - by 21.2%. While the content of malondialdehyde in blood serum and in erythrocytes, on
the contrary, increased by 23.7% and 22.3%, respectively, and the change in oxidant/antioxidant balance occurred from 2:1 to 1:3
conventional units.
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Introduction

The study is a fragment of the research projects in Ukraine: “Development and introduction of innovative methods and solutions
using information technology devices in veterinary reproduction” and “Clinical correction of anthropogenic origin ecological
destructions in domestic animals of Prydniprovsk industrial region”. Antenatal pathology is the most common cause of perinatal
losses, most of which have no direct obstetric causes and are related to the so-called inexplicable ones (Chavatte-Palmer et al.,
2014, Silver, 1990, Tkachenko et al., 2016, Zazharska, 2016). Antenatal loss is characterized by a lack of generally accepted
classification, a multitude of risk factors, imperfect diagnosis of causes, unresolved issues of pathogenesis and unclear
tanatogenesis (Roescher et al., 2014, Mohebbi-Fani et al., 2013, Redline, 2008).

Due to the urgency and general needs of the veterinary medicine practice, antenatal pathology should be considered in a delimited,
double variant, taking into account the parallel existence of the problems: 1) development and implementation of a system of
diagnostic, treatment and preventive measures that ensure the normal course of pregnancy; 2) development and implementation of
a system of diagnostic, treatment and preventive measures that provide optimal conditions for development and health of the
embryo / fetus (Fotina et al., 2018, Zazharskyi et al., 2019b, Erisir et al., 2009, Gir et al., 2011).

Today, methods for diagnosing, treating and preventing antenatal pathology are usually complex, laborious or expensive, thus
restricting their practical application. So the imperatives of today require to improve them.

One of the directions that will allow a more complete study of physiological and pathological aspects of antenatal development is
the study of the oxidant/antioxidant balance, since the detection of damage caused by free radicals and protection of the body
against it become more and more important in clinical medicine as an auxiliary tool for the metabolic status assessment.

In general, the question of the oxidants and antioxidants role in the pathology occurrence, including females of ruminants, is
sufficiently studied (Gutyj et al., 2017, Lykkesfeldt & Svendsen, 2007, Konvicna et al., 2015, Fassah et al., 2015, Zazharska et al.,
2018, Zazharskyi et al., 2019a,c, Mutinati et al., 2013, Nawito et al., 2016).

Thus, Al-Qudah (2011) has studied the role of the oxidation stress and lipid peroxidation in the course of pregnancy and its
complications in sheep with toxicosis of pregnancy. Mohebbi-Fani et al. (2013) indicate a decrease in the activity of superoxide
dismutase and glutathione peroxidase during pregnancy and express an opinion on the role of oxidative stress in the development
of pregnancy pathology. Merlo et al. (2008) note the potential role of oxidative stress as a trigger for the death of cells during
luteolysis. After all, the yellow body is essential for the maintenance of pregnancy, but the excessive generation of free radicals
causes damage to the membranes of the luteal cells, effects the production of progesterone and causes disorders of embryonic
development. Erisir et al. (2009) believe that pregnancy is a condition that promotes oxidative stress. In their studies, the
concentration of malondialdehyde in the blood plasma in the 2nd and the 3rd months of pregnancy in sheep was lower than in the
1st, 4th and 5th months of pregnancies and in non-pregnant sheep. The results of the studies indicate a decrease in the activity of
catalase and the increased activity of the glutathione peroxidase after the 1st month. The glutathione peroxidase activity was the
highest in the 2nd and the 3rd months of pregnancy. The content of catalase was reduced after the 1 st month of pregnancy, and
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the lowest - in the 2nd and the 3rd months. Such changes in the studied indices may indicate a predisposition to the oxidative
stress in the 2nd and the 3rd months of pregnancy in sheep.

However, some aspects, including the oxidant/antioxidant balance in the intrauterine development disorder, remain slightly clarified
in general, remain poorly highlighted at all.

In this regard, the purpose of the research was to determine the oxidant/antioxidant balance in cows and sheep as a marker in
software for diagnosis, therapy and prevention of antenatal pathology.

Materials and Methods

Experiments were carried out at the laboratories and clinical base of the Department of Veterinary Reproduction and Training and
Production Center of Livestock and Crop Production at the Kharkiv State ZooVeterinary Academy, Department of Nanocrystalline
Materials of the Institute of Scintillation Materials, National Academy of Sciences of Ukraine (Kharkiv).

The study objects were cows (breed - Ukrainian Black-and-White Milk, live weight 450-500 kg, age 5-8 years) and sheep (breed
Precoce, live weight 4045 kg, age 3-5 years). In total, 40 livestock units (20 cows and sheep) were selected, which were divided
into groups of analogues - 10 animals in each. The control animals were clinically healthy, those in the experimental group had
antenatal pathology.

For the diagnosis of antenatal pathology (placental, embryo, fetopathy), commonly used methods of clinical, obstetric and
gynecological studies were used, as well as special ones: colpocytoscopy and ultrasonography.

The content of malondialdehyde was determined by spectrophotometry, that of hemoglobin — by means of the hemoglobin-cyanide
method, the number of erythrocytes- by counting in the Goryaev chamber (Levchenko, 2010), the reduced glutathione level -
spectrophotometrically according to the method of Gimerh (1967), catalase activity - by colorimetric method according to Korolyuk
et al. (1988), activity of superoxide dismutase - by the method of Sirota (1999), concentration of 2,3-diphosphoglycerate - by
spectrophotometry (Kee et al., 2010).

To determine the statistical reliability of the difference between the group mean, the parametric statistical method, Student's t-
criterion was used. The data was processed using Microsoft Excel 2010 software, Office for Windows® 7. The results are presented
in the form of a mean (M) and a sample mean (£ m) error.

Results and Discussion
The results of determining oxidant/antioxidant balance in cows and sheep in normal and in antenatal pathology are presented in Table
1.

Table 1. Oxidant/antioxidant balance in cows and sheep in norm and in antenatal pathology.

Animal groups (n=20)

Indices cows (n=20) sheep (n=20)
norm pathology norm pathology

(n=10) (n=10) = % (h=10) (n=10) /-
Pro-oxidant-oxidative system status
Blood serum content:
— malondialdehyde, pmy/I 0.48 £ 0.09 0.71+£0.04** +0.23 324 0.93+0.07 1.154+0.06%* +0.22
—Catalase, pm /H,0,/l-min 51.50 £ 2.95 36.10 + 2.14*%** 1540 299 2240+ 18.55 + 2.05* -3.85
— superoxide dismutase, RU/mgHb 10.30 £ 0.56 7.30 £ 0.91** -3.0 29.1 1.98 7.20 £ 0.96* -1.98
Content in erythrocytes: 9.18 £ 1.28
— malondialdehyde, pmy/I 35.70 £ 2.10 52.90 + 3.09%* +17.20 32.5 46.87 £+ 1.14%* +10.47
- Catalase, pm /H,0,/lI-min 29.60 £ 2.10 19.04 + 1.46*** -10.56 357 3640+ 6.70 £ 0.52** 2.1
— reduced glutathione, pm/I 4,10 £0.28 295+ 0.37** -1.15 28.0 241 410 £ 0.28** -1.1
— Prooxidant-oxidation ratio (RU) 1:1 3:1 - - 880+049 3:1 -
Oxygen metabolism system status: 5.20 £ 0.29
—Number of erythrocytes, T/L 7.64+0.61 545+ 0.57** 219 28.7 2:1 4.4 £ 0.22%%*% 14
—Hemoglobin content, g/l 102.80 £+  77.8 £3.06%** -25.0 24.3 6.20 £ 0.49%* -2.2
— 2,3~ diphosphoglycerate concentration, 5.24 0.93 £0.11** —0.66 41.5 5.80+0.33 0.52+0.05** -0.14
pmol/I 1.59 + 0.21 8.40 £ 0.72

0.66 + 0.04

Notes: * P> 0.95; ** P> 0.99; *** P> (0.999.

%

23.7
17.2
21.6

22.3
23.9
21.1

24.1
26.2
21.2

According to the obtained data, in cows with antenatal pathology, the content of catalase in blood serum decreased by 15.40 uM / H,0, /
I-min (29.9%) and superoxide dismutase - by 3.0 conventional units / mgHb (29.1%), catalase in erythrocytes - by 10.56 uM / H,0, / I-min
(35.7%) and reduced glutathione - by 1.15 pM / | (28.0%), and also hemoglobin - by 25.0 g / | (24.3%), the number of erythrocytes - by
2.19 T/L (28.7%) 2,3- diphosphoglycerate concentration — by 0.66 mmol / | (41,5%). Meanwhile, malondialdehyde content in blood serum
and erythrocytes, on the contrary, increased by 0.23 pM / | (32.4%) and 17.20 uM / | (32.5%), and the change in the prooxidant-
antioxidant ratio (pro-oxidant-oxidative system) from 1:1 to 1:3 conventional units.

A similar trend has been observed in sheep. In particular, the content of catalase in blood serum has decreased by 3.85 uM / H,0O, / I-min
(17.2%) and superoxide dismutase - by 1.98 conventional units / mgHb (21.6%) and catalase in erythrocytes - by 2.1 yM / H,0, / I-min
(23.9%) and reduced glutathione - by 1.1 pM / | (21.1%), and also, hemoglobin was by 2.2 g / | (26.2%), the number of erythrocytes - by
1.4 T/L (24.1%) and 2,3- diphosphoglycerate concentration — by 0.14 mmol / | (21.2%). Whereas malondialdehyde content in blood
serum and in erythrocytes, on the contrary, increased by 0.22 uM / | (23.7%) and 10.47 uM / | (22.3%), respectively, and the change in
oxidant/antioxidant balance was from 2:1 to 1:3 conventional units.
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Gur et al. (2011) found deterioration of oxidant/antioxidant balance due to the pregnancy stress in ewes in twin pregnancy compared to
singlet pregnancy and non-pregnant animals. Mutinati et al. (2013) studied mechanisms of formation and influence of reactive oxygen
species during physiological and pathological pregnancy, taking into account antioxidants and their significance in such a critical phase of
the reproductive cycle in sheep. The authors found that reactive oxygen species are involved into fetal growth, since they promote
replication, differentiation and maturation of cells and organs. However, an excess of reactive oxygen species can lead to changes in cells,
harmful effects on the mother, the fetus and the course of pregnancy as a whole.

Conclusion

Thus, antenatal pathology causes changes in oxidant/antioxidant balance values of cows within the range from 24.3% to 41.5%, and in
sheep - 17.2-26.2%. The study results will be taken as a basis for the development of diagnostic programs, due the need for the use of
drugs and rehabilitation of reproductive function in antenatal pathology.
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