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The intensive development of animal husbandry at the present stage requires new approaches to organizing the feeding of farm 
animals and the introduction of modern feed additives, which are not normally used purely as feed, but are deliberately added to 
feed or water to improve their quality, increase productivity and animal welfare. To prevent the development of oxidative stress in 
animals, we used the feed additive "Butaselmevit-plus", which in its composition contains the fruits of milk thistle, selenium, 
methionine and vitamins A, E and D3. The aim of the study was to investigate the effect of feed additive Butaselmevit-plus on blood 
morphological parameters and protein synthesis of rat liver under tetrachloromethane poisoning. For research, we used Wistar male 
rats, which were divided into three groups of 20 animals each. Control rats were intact. The first and second experimental group of 
rats were administered tetrachloromethane. Experimental intoxication in animals was performed by twice (after 48 h) intragastric 
administration of tetrachloromethane at a dose of 0.1 ml per 100 g of rat body weight in the form of a 50% oil solution. 
Experimental group R2 was fed a feed additive of Butaselmevit-plus for a dose of 0.1 g per 100 g of body weight together with the 
feed for experimental toxicosis for 30 days. On the basis of the conducted researches positive effect of feed additive "Butaselmevit-
plus" on the organism of rats, which were intoxicated with tetrachloromethane, is shown, which is shown by normalization of 
hematological parameters and protein synthesis of liver function. Restoration of hematopoietic function of bone marrow of rats by 
intoxication with tetrachloromethane is due to the fact that the feed additive "Butaselmevit-plus" contains in its composition fruits 
thistle, which have a high level of vitamins A and K, and trace elements, namely: Ferum, Cuprum and Cobalt that are directly 
involved in hematopoiesis. When feeding Butaselmevit-plus as feed supplement, the number of red blood cells in the blood of the 
second experimental group of rats was higher than that of the first experimental group, but the control values reached only on the 

30th day of the experiment. When using the feed additive Butaselmevit-plus in rats under conditions of oxidative stress 
development, the leukocyte count decreased to the optimum level. 
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Introduction 
Reactive oxygen forms (hydrogen peroxide, superoxide anions, hydroxyl radicals, etc.) are products of cellular metabolism. At low 
concentrations, they affect the physiological cellular processes, while their increase can cause irreversible changes in the cellular 
structure of proteins, lipids and DNA. Increased reactive oxygen species have been shown to lead to cell necrosis, apoptosis, 
autophagy, inflammation, and impaired tissue regeneration. The shift in the balance between oxidants and antioxidants toward 
oxidants, characterized by a pathological increase in reactive oxygen species, is defined by the term “oxidative stress”. Oxidative stress 
contributes to the progression of liver steatosis to steatohepatitis, fibrosis, and necrosis followed by the formation of cirrhosis (Gutyj et 
al., 2018; Grynevych et al., 2018; Sobolev et al., 2019; Prysiazhniuk et al., 2019; Gutyj et al., 2019). The effects of the increase in the 
intensity of sex can be explained by damage to membranes, including mitochondrial, which leads to the formation of giant 
mitochondria and accelerate cell apoptosis (Gutyj et al., 2016; Gutyj et al., 2017; Kysera et al., 2018; Holovakha et al., 2018; Gutyj et 
al., 2019). To enhance the immune and antioxidant status of animals due to liver toxicity, in recent years, new preparations and feed 
additives based on vegetable raw materials have been widely used (Cherkashina & Petrenko, 2006; Skry`pny`k, 2007; Saba et al., 
2010; Zhukova et al., 2016; Gutyj et al., 2017). For the prevention of immunodeficiency in animals caused by the negative impact of 
exogenous environmental factors, more promising phytopreparations: echinacea, fruits of magnolia, ginseng root. According to recent 
studies, the most promising immunostimulants are considered to be the fruits of milk thistle (Khariv et al., 2016; Khariv et al., 2017; 
Gutyj et al., 2019). Among the biologically active additives, the most common are selenium preparations. Of particular importance is 
now the study of the interaction of selenium with other trace elements, which are normalized in the diet, due to the increased 
technogenic impact on the animal body (Sobolev et al., 2017). The intensive development of animal husbandry at the present stage 
requires new approaches to organizing the feeding of farm animals and the introduction of modern feed additives, which are not 
normally used in pure form as feed, but are deliberately added to feed or water to improve their quality, increase productivity and 
animal welfare (Kotsumbas & Hryniv, 2016). 
To prevent the development of oxidative stress in animals, we used the feed additive "Butaselmevit-plus", which in its composition 
contains the fruits of milk thistle, selenium, methionine and vitamins A, E and D3. 
Due to the presence of thistle spotted flavolignans of Silymarin group, vitamins, trace elements and other biologically active substances, 
its antioxidant, hepatoprotective and immunostimulatory pharmacological action is shown (Gutyj et al., 2019). 
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It should be noted that methionine, which is part of the feed additive combines enzymatic and non-enzymatic systems of antioxidant 
protection of biological membranes of cells. It provides the conversion of neutral fats into phospholipids, which in turn stabilize 
subcellular membranes, providing antioxidant protection (Al-Badu et al., 2018). Selenium is important for the formation of proteins in 
the body. It supports normal liver function and strengthens the immune system by stimulating the production of antibodies, white 
blood cells, killer cells, macrophages and interferon (Sobolev et al., 2017). Vitamin A is a potent acceptor of peroxide radicals due to its 

ability to actively trap peroxide compounds. Vitamin E protects vitamin A from oxidation in both the intestines and tissues. Vitamin E 
stabilizes cell membranes and intracellular formations, a prerequisite for the protection of nuclear chromatin and DNA from the 
destructive action of free radicals (Lavryshyn et al., 2016).The aim of the study was to investigate the effect of feed additive 
Butaselmevit-plus on blood morphological parameters and protein synthesis of rat liver under conditions of tetrachloromethane 
poisoning. 

Material and Methods 
The experimental part of the work was performed on laboratory animals in the vivarium of the State Research Institute of 
Veterinary Drugs and Feed Additives. For research, we used Wistar male rats, which were divided into three groups of 20 animals 
each. Control rats were intact. The first and second experimental group of rats were administered tetrachloromethane. Experimental 
intoxication in animals was performed according to the method described by I.V. Matziopa in our modification, by double (after 48 
h) intragastric administration of tetrachloromethane at a dose of 0.1 ml per 100 g of body weight of the rat in the form of a 50% oil
solution. Experimental group R2 was fed a feed additive of Butaselmevit-plus for a dose of 0.1 g per 100 g of body weight together 
with the feed for experimental toxicosis for 30 days. Blood for biochemical research was collected under ether anesthesia from the 
jugular vein for the fifth, tenth and twentieth, twenty-fifth and thirtieth days of the experiment. 
The number of erythrocytes and leukocytes was counted on the grid of Goryaev counting chamber according to the conventional 
method. Blood hemoglobin level was determined by cyan-hemoglobin method using FEC-M by G.V. Dervis and A.G. Vorobiov 
method. Hematocrit was determined by centrifugation of the blood in micropipettes at 3000 rpm. According to the values of 
erythrocyte counts, blood hemoglobin level and hematocrit value, by the corresponding formulas, the following red blood index 
indices were calculated by mathematical calculations: average erythrocyte volume (MCV), mean hemoglobin content in erythrocyte 
(MSN) in erythrocyte (ICNS) (Vlizlo et al., 2012). Analysis of the research results was performed using the Statistica 6.0 software 
package. The probability of differences was estimated by Student's t-test. The results were considered plausible at P ≤ 0.05. 

Results and Discussion 
In experimental poisoning with tetrachloromethane, a decrease in the number of erythrocytes in the blood of the experimental 
group R1 has been established since the 5th day of the experiment, where, accordingly, it decreased by 12.2%. On the 10th and 
20th days of the experiment, the number of red blood cells in the blood of the first experimental group was the lowest, where 
relative to the control group it decreased by 22.9 and 26.5%, respectively (Table 1). 

Table 1. The number of erythrocytes in the blood of rats under the conditions of tetrachloromethane poisoning and the action of 
the feed additive “Butaselmevit-plus”, T L-1 (here and further the data presentred as M  ±  m; n=20). 

Day of research 
Group of animals 

Control R1 R2 
5 

6.46 ± 0.149 

5.67 ± 0.124** 5.91 ± 0.119* 
10 4.98 ± 0.099*** 5.98 ± 0.112* 
20 4.75 ± 0.123*** 5.92 ± 0.085* 
25 5.04 ± 0.111*** 6.15 ± 0.123 
30 5.11 ± 0.097*** 6.39 ± 0.130 

Here and further, level of probability: Р < 0.05;** Р < 0.025; *** Р < 0.001 

When feeding Butaselmevit-plus feed supplement, the number of red blood cells in the blood of the second experimental group of 
rats was higher than that of the first experimental group, but the control values reached only on the 30th day of the experiment. 
The lowest number of red blood cells in the blood of the experimental group R2 was on the 5th day of the experiment, where, 
respectively, it was 5.91  ±  0.119 T L-1. On the 20th day of the experiment, the number of erythrocytes in the blood of the second 
experimental group was higher than the experience of the first, but compared to the control group was lower by 8.4%, respectively. 
In patients of rats of experimental group R1, the level of hemoglobin decreases, compared with the indicators of intact animals. 
Thus, on the 10th day of the experiment the level of hemoglobin in their blood decreased by 5.6%, while on the 20th day – by 
8.7% relative to the indicators of the control group of rats. At the 25th and 30th days of the experiment, the level of hemoglobin 
increased slightly compared to the previous day, but remained low compared to the control group (Table 2). 

Table 2. Level of hemoglobin in blood of rats under conditions of poisoning with tetrachloromethane and under the action of feed 
additive “Butaselmevit-plus”, g L-1  

Day of research 
Group of animals 

Control R1 R2 
5 

148.8 ± 1.57 

150.2 ± 1.85 149.8 ± 1.42 
10 140.4 ± 2.05* 148.2 ± 1.76 
20 135.8 ± 0.97*** 153.4 ± 1.24 
25 140.7 ± 1.11** 150.7 ± 1.59 
30 141.6 ± 2.17* 150.4 ± 1.24 
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An increase in the average erythrocyte volume (Table 3) and hemoglobin content in the erythrocyte (Table 4) showed a tendency to 
decrease the average hemoglobin concentration in the erythrocyte (Table 5). These changes are due to the effect of 
tetrachloromethane in the early stages of oxidative stress development, and it is likely that these changes are compensatory. 

Table 3. The volume of erythrocyte in the blood of rats under the conditions of tetrachloromethane poisoning and the action of the 
feed additive “Butaselmevit-plus”, μm3 .  

Day of research 
Group of animals 

Control R1 R2 
5 

43.5 ± 1.15 

51.9 ± 1.18** 49.1 ± 1.12* 
10 61.6 ± 1.22*** 50.0 ± 1.18** 
20 66.5 ± 1.18*** 49.3 ± 1.20* 
25 62.1 ± 1.15*** 47.0 ± 1.11 
30 60.5 ± 1.20*** 44.8 ± 1.13 

Table 4. The mass of hemoglobin in the erythrocyte in the blood of rats under the conditions of tetrachloromethane poisoning and 
the action of the feed additive “Butaselmevit-plus”, pg (M  ±  m; n=20). 

Day of research 
Group of animals 

Control R1 R2 
5 

23.03 ± 1.50 

26.49 ± 1.32 25.35 ± 1.25 
10 28.19 ± 1.26* 24.78 ± 1.40 

20 28.59 ± 1.29* 25.91 ± 1.16 
25 27.92 ± 1.32* 24.50 ± 1.41 
30 27.71 ± 1.34 23.54 ± 1.38 

On the 10th day of the experiment in the blood of rats of experimental group R1 an increase in hematocrit value up to 30.7  ±  1.45 
L L-1, whereas in the control group this indicator was 28.1  ±  0.68 L L-1. Feeding of Butaselmevit-plus feed supplement to rats of 
the R2 experimental group during this period contributed to increase of hematocrit to 29.9  ±  1.06 L L-1 (Table 6). 

Table 5. Concentration of hemoglobin in erythrocyte in blood of rats under conditions of poisoning with tetrachloromethane and 
under the action of feed additive “Butaselmevit-plus”, (%).  

Day of research 
Group of animals 

Control R1 R2 
5 

53.00 ± 1.34 

51.09 ± 1.39 51.66 ± 1.29 
10 45.73 ± 1.32** 49.57 ± 1.30 
12 42.97 ± 1.28** 52.53 ± 1.30 
25 44.95 ± 1.33** 52.15 ± 1.34 

30 45.83 ± 1.37** 52.59 ± 1.36 

The increase in the number of leukocytes in the blood of rats of the experimental groups after the introduction of 
tetrachloromethane is the result of development in the body of inflammatory processes. 

Table 6. The level of hematocrit in the blood of rats under the conditions of poisoning with tetrachloromethane and the action of 
the feed additive “Butaselmevit-plus”, L L-1 . 

Day of research 
Group of animals 

Control R1 R2 
5 

28.1 ± 0.68 

29.4 ± 1.24 29.0 ± 1.10 
10 30.7 ± 1.45 29.9 ± 1.06 
20 31.6 ± 1.34 29.2 ± 0.98 
25 31.3 ± 1.30 28.9 ± 0.91 
30 30.9 ± 1.46 28.6 ± 1.01 

It was found that in the blood of rats of the first experimental group the number of leukocytes on the 10th day of the experiment 
increased by 24.9%, whereas on the 20th day – by 34.0% compared with intact rats. In the blood of rats of experimental group R2, 

the number of leukocytes in the specified periods of the experiment was higher by 9.6 and 7.6%. On the 30th day of the 
experiment, the amount of the investigated indicator in the blood of the second experimental group reached physiological values 
(Table 7). 

Table 7. The number of leukocytes in the blood of rats under the conditions of tetrachloromethane poisoning and the action of the 
feed additive "Butaselmevit-plus", g L-1

Day of research 
Groups of animals 

Control R1 R2 
5 

9.34 ± 0.760 

10.74 ± 0.731 10.13 ± 0.820 
10 11.67 ± 1.221 10.24 ± 1.106 
20 12.52 ± 1.357* 10.05 ± 1.310 
25 12.10 ± 1.621*   9.87 ± 1.754 
30 11.67 ± 0.987   9.45 ± 1.052 
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In the study of protein synthesis of liver function, it was found that in the blood of rats of experimental groups R1 and R2 the level 
of total protein on the 5th day of the experiment fluctuated within 63.4  ±  1.52 and 64.2  ±  1.63 g L-1, whereas in blood of the 
control group of rats, this indicator ranged from 65.2  ±  1.80 g L-1. On the 10th day of the experiment, we observed a decrease in 
the total protein in the blood of the first experimental group by 7.7% (Table 8). The lowest level of the indicator, which was 

studied, was in the blood of the experimental group R1 on the 20th day of the experiment, where, accordingly, it was 59.6  ±  1.84 
g L-1, which was 8.6% lower than the control values. The level of total protein in the blood of rats of the second experimental group 
fluctuated within physiological values. It was highest on the 30th day of the experiment, where it was 65.4  ±  1.56 g L-1, 
respectively. 

Table 8. The level of general protein in the blood of rats under the conditions of tetrachloromethane poisoning and the action of 
the feed additive "Butaselmevit-plus", g L-1 . 

Day of research 
Group of animals 

Control R1 R2 
5 

65.2 ± 1.80 

63.4 ± 1.52 64.2 ± 1.63 
10 60.2 ± 1.95 64.4 ± 1.13 
20 59.6 ± 1.84* 63.5 ± 0.99 
25 60.4 ± 1.75 64.5 ± 1.20 
30 62.1 ± 1.95 65.4 ± 1.56 

Table 9. The level of albumin in the blood of rats under the conditions of tetrachloromethane poisoning and the action of the feed 

additive "Butaselmevit-plus", g L-1  

Day of research 
Group of animals 

Control R1 R2 
5 

22.7 ± 1.26 

20.1 ± 1.49 20.9 ± 1.55 
10 16.4 ± 1.74* 21.1 ± 1.62 
20 16.0 ± 2.05* 20.9 ± 1.75 
25 17.1 ± 1.80* 22.4 ± 1.85 
30 17.9 ± 1.75 22.8 ± 1.92 

Disruption of the protein synthesis of the rat liver during the development of oxidative stress was accompanied by impaired albumin 
to globulin in their blood. It was found that the decrease in total protein in the blood of the first experimental group of rats was 
accompanied by a simultaneous decrease in albumin levels and an increase in globulin levels. Thus, the level of albumin on the 20th 
day of the experiment in the blood of experimental group R1 decreased by 29.5% (Table 9), whereas the level of globulins 
increased by 2.6% (Table 10). 

Table 10. The level of globulins in the blood of rats under the conditions of poisoning with tetrachloromethane and the action of 
the feed additive “Butaselmevit-plus”, g L-1 

Day of research 
Group of animals 

Control R1 R2 
5 

42.5 ± 1.40 

43.3 ± 2.15 43.3 ± 1.85 
10 43.8 ± 2.52 43.3 ± 2.15 
20 43.6 ± 1.98 42.6 ± 1.70 
25 43.3 ± 2.10 42.1 ± 1.82 
30 44.2 ± 2.13 42.6 ± 1.65 

These studies indicate an albumin-globulin disproportion in the serum of diseased rats. As a result, the value of A/G coefficient at 10 
and 20 days of the experiment was 0.37  ±  0.02 versus 0.53  ±  0.02 in the control group of rats (Table 11). This magnitude of the 
factor indicates the inhibition of the protein synthesis of the rat liver. 

Table 11. Ratio of A/G in the blood of rats under the conditions of tetrachloromethane poisoning and the action of the feed additive 
“Butaselmevit-plus”. 

Day of research Group of animals 
Control R1 R2 

5 

0.53 ± 0.02 

0.46 ± 0.02* 0.48 ± 0.03 
10 0.37 ± 0.02** 0.49 ± 0.02 
20 0.37 ± 0.03** 0.49 ± 0.04 
20 5 0.39 ± 0.04* 0.53 ± 0.02 
30 0.40 ± 0.03* 0.54 ± 0.02 

While feeding of Butaselmevit-plus feed supplement to rats of the R2 experimental group increased the level of albumin in their 
blood throughout the experiment and slightly reduced the globulin fraction compared to rats that did not use the feed supplement. 
Within the physiological values was also the A/G factor. Restoration of hematopoietic function of bone marrow of rats by intoxication 
with tetrachloromethane is due to the fact that the feed additive "Butaselmevit-plus" contains in its composition fruits thistle, which 
have a high level of vitamins A and K, and trace elements, namely: Cuprum, Ferum and Cobalt, directly involved in hematopoiesis. 
Increased protein synthesis of liver function under the influence of feed additives is due to activation of metabolic processes in 
hepatocytes due to their oxygen supply, due to the normalization of red blood cells and hemoglobin content. 
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Conclusion 
We regiatered the positive effect of feed additive "Butaselmevit-plus" on the organism of rats, which were intoxicated with 
tetrachloromethane. It was manifested by normalization of hematological parameters and protein synthesis of liver function. 
Restoration of hematopoietic function of bone marrow of rats by intoxication with tetrachloromethane is due to the fact that the 
feed additive "Butaselmevit-plus" contains in its composition fruits thistle, which have high levels of vitamins A and K, and trace 
elements, namely: Cuprum, Ferum, and Cobalt, directly involved in hematopoiesis. 
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