
		
			Research Article

		

		
			Determining the Acute Toxicity of New Preparation Vetom 20.76 on Geese and Ducks

		

		
			Grigory Antonovich Nozdrin1*, Regina Gabdrahmanovna Utkina2, Anastasia Aleksandrovna Lelyak2 and Yana Viktorovna Novik1

			 

			1Department of Pharmacology and General Pathology, Faculty of Veterinary Medicine, Novosibirsk State Agrarian University, Dobrolubova 160, Novosibirsk, Russian Federation; 2Faculty of Veterinary Medicine, Novosibirsk State Agrarian University, Dobrolubova 160, Novosibirsk, Russian Federation.

		

		
			Abstract | The current study aim to investigate the acute toxicity of the new microbial preparation from a predatory fungus Arthrobotrys oligospora in birds. The experiments were performed on two-days-old goslings and ducklings which were divided into four experimental groups and a reference group. The fowls in experimental groups were supplemented with preparation once with dosages (2,000 µl/kg, 3,000 µl/kg, 4,000 µl/kg, and 5,000 ml/kg) while the fowl in the reference group were left untreated (they were given a placebo – distilled water). The experimental fowl were monitored every hour during the first day, and every day afterward for a total of 14 days. The live body weight was measured every week; the overall condition of the fowl, behavior, physical activity, water, and feed consumption were monitored. At the end of the experiment, autopsy and morphometry of internal organs were assessed. No toxic effect of the experimental sample (Vetom 20.76) was observed during the experiment. The fowl in the experimental groups had positive dynamics on the weight gain, growth, and development even at the dosage of the preparation of 5,000 µl/kg. During the general autopsy, no pathologic changes of internal organs were observed in the fowl in the experimental groups. At the end of the research, Vetom 20.76 was classified as a substance of Toxic Class 4 according to GOST 12.1.007-76 Occupational safety standards system, 1976.
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			Introduction

			 

			Owing to high (46 %) dependency of the agro-industrial complex of the Russian Federation on livestock production, increasing the livestock preservation and productivity rates is a priority task of modern livestock breeding (Baranikov et al., 2017; Donnik et al., 2015). The chemotherapeutic medicinal products used at livestock breeding farms do not always have the desired effects, as they have many side effects. The use of most chemotherapeutic products results in decreasing the quality of the livestock product. Therefore, an alternative way of resolving these problems, according to most domestic (Nozdrin et al., 2017; Teplyakova, 2018) and foreign researchers (Morgan et al., 1997) is the use of biologically active medicinal products. The biologically active medicinal products that are organic and physiological for the livestock possess rather efficient therapeutic, preventive and growth-promoting actions (Aldobaeva, 2016; Nozdrin and Shevchenko, 2006; Nozdrin et al., 2017; Pyshmantseva et al., 2011; Salkova et al., 2014; Uchasov et al., 2014; Feoktistova et al., 2017). Therefore, modern veterinary pharmacology attracts considerable attention in creating environmentally safe preparations with an efficient pharmacological action. The efficient biological material for creating such preparations may be cultures of predatory fungi (Perez et al., 2017; Santos et al., 2001; Shkolnikov et al., 2014). 

			 

			The nematophagous fungi have been used for over a hundred years in crops cultivation for combating root-knot nematode, sugar beet nematode, potato nematode, etc. (Duddington, 1959). However, modern studies have showed that these soil saprophytes can possess predatory activity not only for the soil nematodes but also against the nematodes in animals. The strain Duddingtonia flagrans IAH 1297 bred in Australia can live on pastures, or in manure, where it creates a microscopic mesh that parasites on and consumes the juvenile stages of parasitic worms. Since it possesses high specificity, it aims only at the parasitic nematodes in farm animals (Duddingtonia, n.d.). This process is only possible under the condition that the animals are fed with chlamydospores Duddingtonia flagrans IAH 1297, after which they are excreted with the feces, and get activated when the larvae of parasitic worms become active (Perez et al., 2017; Duddingtonia, n.d.).

			 

			In the studies performed by the Mexican scientists, it has been found that the use of chlamydospores Duddingtonia flagrans reduces the number of larvae of such genera such as Strongyloides sp., Haemonchus sp. Cooperia sp., Trichostrongylus sp., Oesophagostomum sp., and Mecistocirrus sp. in the feces of cattle by 53.8 %, compared to the reference groups (Perez et al., 2017). At the same time, the Australian scientists who have been studying Duddingtonia flagrans for 10 years state that the number of parasitic larvae in the feces of cattle decreases by 75–88 % (average 81 %), respectively (Duddingtonia, n.d.). 

			 

			According to the Chinese scientists, the sticky loops of the fungi of genus Arthrobotrys oligospora reduce the number of larvae and eggs of trichostrongyles (such as Trichostrongylus colubriformis and Haemonchus contortus) by 90–99 %, respectively (Cai et al., 2017). Besides, there is evidence of the ability of Arthrobotrys oligospora to show predatory activity against Strongyloides ssp. (Bird and Herd, 1995; Chandrawathani et al., 1998), Haemonchus contortus (Gutierrez et al., 2011; Wang et al., 2014), Heligmosomoides polygyrus (Morgan et al., 1997), and Ostertagia ostertagi (Dackman and Nordbring-Hertz, 1992).

			 

			The Novosibirsk scientists have identified two species of predatory fungi Arthrobotrys oligospora BKMF–3062 L and Duddingtonia flagrans T-89, which manifest predatory properties against root-knot nematodes in plant and parasitic nematodes in animals. The characteristics of these species are their high efficiency in the destruction of root-knot nematodes in plants, pathogens of helminths in animals, and the ability to remain viable without the loss of properties, both when passing through the gastrointestinal tract of animals and in the soil conditions (RF patent No. 2253671, 1998).

			 

			The current research was set up to study the acute toxicity of the new microbiological preparation Vetom 20.76 on geese and ducks.

			 

			Materials and Methods

			 

			The object of the research was experimental preparation of Vetom 20.76, developed at LLC Scientific-Production Company Research Center (country?). The acute toxicity was studied according to GOST R 54063-2010 Medicine remedies for veterinary use. Methods of safety identification.

			 

			The toxicity studies were performed on goslings (of the Linda breed) and ducklings (of the Favorite breed). In the experiment, two-days-old fowl of both genders were used, with the average body mass of 105.2 g for goslings, and the average body weight of 51.42 g for ducklings. The difference in the body weight of the experimental fowl was less than ±10 %. For studying the acute toxicity to the principle of analogous pairs, four experimental and one reference groups were formed, each carrying six ducklings. The experimental groups of goslings were formed in the same way. The preparation was administered before feeding the fowl. The ducklings in the first experimental group received the preparation once at the dosage of 2,000 µl, in the second experimental group at the dosage of 3,000 µl, in the third group at the dosage of 4,000 µl, and in the fourth group at the dosage of 5,000 µl per one kilogram of the live weight. The ducklings in the reference group received placebo, which means weren’t administered the actual preparation. The goslings in the experimental and reference groups received the studied preparation in the same way. 

			 

			The fowl were observed individually after the introduction of the dosage for not less than one time in the first 30 minutes, the first hour, the first four hours, in the first 12 hours, and afterward every day for 14 days.

			 

			During the observation, the changes in the overall state of the fowl were taken into account, along with the peculiarities of their behavior, the intensity and the nature of their locomotor activity, the presence and the nature of seizures, the coordination of movement, the tone of the skeletal muscles, the reaction to the tactile, pain, sound, and light irritants, the frequency and the depth of the respiratory movements, the heart rate, the color of the mucous membranes, the consistency of fecal masses, the consumption of the feed and water, and the changes in the body weight. The changes in the behavior (excitation or inhibition) were registered using a scoring system. The fowl were weighed before the introduction of the preparation, and once a week for 14 days of the experiment. On the 14th day of the experiment, all fowl were killed humanely and subjected to autopsy. At the end of the experiment, the toxicity class of the studied preparation was determined according to GOST 12.1.007 (cite a reference here).

			 

			Results and Discussion

			 

			After a single introduction of the studied preparation, after 30 minutes, one, four, and six hours of observation, the authors did not find any pathological changes in the overall state of the experimental fowl. Within the next 14 days of observation of goslings and ducklings, no negative changes in the overall physiological state were found. In the experimental and the reference groups, no deaths of the fowl were noted. In the experimental groups, an increased consumption of the feed and water was observed.

			 

			No deviations in the development of the fowl in the experimental and the reference groups were noted. The locomotor activity of ducklings and goslings was positive. No seizures or involuntary movements were noted in the experimental groups. The reaction of the fowl to the pain, tactile, sound, and light irritants was preserved. The heart and the respiratory rate remained within the physiological normal. The consistency of fecal masses corresponded to the species-related characteristics of waterfowl.

			 

			Over the entire duration of the experiment, the weight of the fowl increased within the limits of the age norms for ducks and geese (Tables 1 and 2).

			 

			Table 1: Changes in the live weight of the experimental ducklings, g.

			 

			
				
					
					
					
					
					
				
				
					
							Dosage μl/kg
							Group
							n
							
							X̅± μ 

						
							Cv, %
					

					
							Before the experiment
					

					
							
							2,000

						
							
							First experimental

						
							
							6

						
							
							51.46 ± 0.22

						
							
							0.94

						
					

					
							
							3,000

						
							
							Second experimental

						
							
							6

						
							
							51.37 ± 0.22

						
							
							0.97

						
					

					
							
							4,000

						
							
							Third experimental

						
							
							6

						
							
							51.15 ± 0.28

						
							
							1.24

						
					

					
							
							5,000

						
							
							Fourth experimental

						
							
							6

						
							
							51.38 ± 0.19

						
							
							0.85

						
					

					
							
							-

						
							
							Reference

						
							
							6

						
							
							52.05 ± 0.16

						
							
							0.67

						
					

					
							7 days of testing the preparation
					

					
							
							-

						
							
							First experimental

						
							
							6

						
							
							268.17 ± 7.16

						
							
							5.97

						
					

					
							
							-

						
							
							Second experimental

						
							
							6

						
							
							269.67 ± 4.69

						
							
							3.89

						
					

					
							
							-

						
							
							Third experimental

						
							
							6

						
							
							267.50 ± 1.67

						
							
							1.39

						
					

					
							
							-

						
							
							Fourth experimental

						
							
							6

						
							
							274.50 ± 3.56

						
							
							2.90

						
					

					
							
							-

						
							
							Reference

						
							
							6

						
							
							263.33 ± 1.74

						
							
							1.47

						
					

					
							14 days of testing the preparation
					

					
							
							-

						
							
							First experimental

						
							
							6

						
							
							594.33 ± 4.16

						
							
							1.57

						
					

					
							
							-

						
							
							Second experimental

						
							
							6

						
							
							607.00 ± 5.97

						
							
							2.20

						
					

					
							
							-

						
							
							Third experimental

						
							
							6

						
							
							600.50 ± 3.11

						
							
							1.16

						
					

					
							
							-

						
							
							Fourth experimental

						
							
							6

						
							
							612.33 ± 3.43**

						
							
							1.25

						
					

					
							
							-

						
							
							Reference

						
							
							6

						
							
							582.17 ± 4.78

						
							
							2.14

						
					

				
			

			

			The statistically significant difference from the reference: * – P < 0.05; ** – P < 0.01.

			 

			On the seventh day of the experiment, the ducklings in experimental groups 1 through 4, compared to the reference, had the following live weight gain: by 1.8 % in the first group, by 2.35 % in the second group, by 1.55 % in the third group, and by 4.06 % in the fourth group. After 14 days, in the experimental groups an increase in the live weight gain was observed, compared to the reference, by 2.06 % in the first group, by 4.09 % in the second group, by 3.05 % in the third group, and by 4.92 % in the fourth group (P < 0.01) (Table 1).

			 

			Based on the data in Table 2, compared to the reference, on the seventh day of the experiment, an increase in the life weight gain was observed by 0.51 % in the first experimental group, by 3.75 % in the second experimental group, by 1.56 % in the third group, and by 4.67 % in the fourth experimental group. After 14 days, in the experimental groups an increase in the live weight gain of the geese was observed, compared to the reference, by 0.83 % in the first group, by 2.2 % in the second group, by 0.72 % in the third group, and by 3.16 % in the fourth group (P < 0.01) (Table 1).

			 

			Table 2: Changes in the live weight of the experimental goslings, g.

			 

			
				
					
					
					
					
					
				
				
					
							Dosage μl/kg
							Group
							n
							
							X̅± μ 

						
							Cv, %
					

					
							Before the experiment
					

					
							
							2,000

						
							
							First experimental

						
							
							6

						
							
							104.00 ± 2.10

						
							
							4.51

						
					

					
							
							3,000

						
							
							Second experimental

						
							
							6

						
							
							104.5 ± 1.99

						
							
							4.27

						
					

					
							
							4,000

						
							
							Third experimental

						
							
							6

						
							
							105.33 ± 1.97

						
							
							4.19

						
					

					
							
							5,000

						
							
							Fourth experimental

						
							
							6

						
							
							105.67 ± 2.07

						
							
							4.38

						
					

					
							
							-

						
							
							Reference

						
							
							6

						
							
							106.17 ± 2.09

						
							
							4.39

						
					

					
							7 days of testing the preparation
					

					
							
							-

						
							
							First experimental

						
							
							6

						
							
							326.50 ± 8.11

						
							
							5.56

						
					

					
							
							-

						
							
							Second experimental

						
							
							6

						
							
							337.50 ± 9.26

						
							
							6.13

						
					

					
							
							-

						
							
							Third experimental

						
							
							6

						
							
							330.00 ± 5.49

						
							
							3.72

						
					

					
							
							-

						
							
							Fourth experimental

						
							
							6

						
							
							340.67 ± 7.68

						
							
							5.04

						
					

					
							
							-

						
							
							Reference

						
							
							6

						
							
							324.83 ± 5.77

						
							
							3.97

						
					

					
							14 days of testing the preparation
					

					
							
							-

						
							
							First experimental

						
							
							6

						
							
							781.00 ± 6.84

						
							
							1.96

						
					

					
							
							-

						
							
							Second experimental

						
							
							6

						
							
							792.00 ± 4.73

						
							
							1.34

						
					

					
							
							-

						
							
							Third experimental

						
							
							6

						
							
							780.17 ± 3.24

						
							
							0.93

						
					

					
							
							-

						
							
							Fourth experimental

						
							
							6

						
							
							799.83 ± 3.15**

						
							
							0.88

						
					

					
							
							-

						
							
							Reference

						
							
							6

						
							
							774.50 ± 5.96

						
							
							1.72

						
					

				
			

			

			The statistically significant difference from the reference: * – P < 0.05; ** – P < 0.01.

			 

			The macroscopic examination did not reveal a pathologic picture of poisoning: the position of the internal organs in the thoracic and the abdominal cavities was anatomically correct, the color and the texture of the organs had not changed (Figures 1, 2 and 3).

			 

			[image: 1582729177_figure_1.jpg] 

			Figure 1: Autopsy

			[image: 1582729203_figure_2.jpg] 

			Figure 2: Proventriculus

			 

			[image: 1582729241_figure_3.jpg] 

			Figure 3: Liver

			 

			The morphometric values of the weight of the organs of the experimental fowl in groups 1 through 4 and in the reference group were within the physiological norm. The results of the morphometric study of the internal organs are shown in Tables 3 and 4.

			 

			Based on the data from Table 3, the weight of the heart in the experimental fowl was higher than that in the reference group by 2.0 % in the first group, by 4.21 % in the second group, by 3.6 % in the third group, and by 5.0 % in the fourth group (P < 0.05). By the weight of the lungs, the experimental groups exceeded the reference group by 0.91 % in the first group, by 3.55 % in the second group, by 2.39 % in the third group, and by 4.82 % in the fourth group, respectively. By the weight of the liver, the experimental groups exceeded the reference group by 3.91 % in the first group, by 4.85 % in the second group, by 6.18 % in the third group, and by 7.52 % in the fourth group (P < 0.01). By the weight of the proventriculus, the experimental groups exceeded the reference group by 1.21 % in the first group, by 4.12 % in the second group, by 2.4 % in the third group, and by 4.69 % in the fourth group. By the weight of the gizzard, the experimental groups exceeded the reference group by 2.0 % in the first group, by 4.10 % in the second group, by 3.82 % in the third group, and by 5.01 % in the fourth group (P < 0.01). By the weight of the intestine, the experimental groups exceeded the reference group by 1.20 % in the 

			Table 3: The weight of the internal organs of the experimental ducklings, g.

			 

			
				
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							Indicators
							
							Groups in the experiment

						
							Reference
					

					
							First experimental
							Second experimental
							Third experimental
							Fourth experimental
					

					
							X̅ ± μ 
							Cv, %
							X̅± μ 
							Cv, %
							X̅± μ 
							Cv, %
							X̅± μ 
							Cv, %
							X̅± μ 
							Cv, %
					

					
							
							Heart

						
							
							7.65 ± 0.07

						
							
							3.78

						
							
							7.82 ± 0.19

						
							
							5.37

						
							
							7.77 ± 0.12

						
							
							2.22

						
							
							7.89 ± 0.12*

						
							
							3.21

						
							
							7.49 ± 0.06

						
							
							1.88

						
					

					
							
							Lungs

						
							
							6.57 ± 0.17

						
							
							5.72

						
							
							6.75 ± 0.06

						
							
							2.01

						
							
							6.67 ± 0.12

						
							
							4.14

						
							
							6.84 ± 0.11

						
							
							3.67

						
							
							6.51 ± 0.13

						
							
							4.37

						
					

					
							
							Liver

						
							
							16.11 ± 0.14

						
							
							1.99

						
							
							16.27 ± 0.29

						
							
							4.05

						
							
							16.50 ± 0.15 

						
							
							2.04

						
							
							16.74 ± 0.16**

						
							
							2.13

						
							
							15.48 ± 0.16

						
							
							2.24

						
					

					
							
							Proventriculus

						
							
							3.29 ± 0.07

						
							
							5.02

						
							
							3.39 ± 0.11

						
							
							7.43

						
							
							3.33- ± 0.07

						
							
							4.81

						
							
							3.41 ± 0.1

						
							
							6.33

						
							
							3.25 ± 0.1

						
							
							6.86

						
					

					
							
							Gizzard

						
							
							23.37 ± 0.32

						
							
							3.08

						
							
							23.86 ± 0.45

						
							
							4.22

						
							
							23.79 ± 0.34

						
							
							3.18

						
							
							24.11 ± 0.17**

						
							
							1.55

						
							
							22.88 ± 0.3

						
							
							2.88

						
					

					
							
							Intestine

						
							
							29.76 ± 0.7

						
							
							5.28

						
							
							30.98 ± 1.81

						
							
							13.04

						
							
							30.95 ± 2.26

						
							
							16.34

						
							
							30.66 ± 1.34

						
							
							9.79

						
							
							29.40 ± 1.63

						
							
							12.40

						
					

					
							
							Kidneys 

						
							
							2.37 ± 0.07

						
							
							6.54

						
							
							2.44 ± 0.05

						
							
							4.91

						
							
							2.42 ± 0.06

						
							
							5.39

						
							
							2.46 ± 0.06

						
							
							5.61

						
							
							2.34 ± 0.04

						
							
							3.68

						
					

					
							
							Brain

						
							
							3.41 ± 0.03

						
							
							2.27

						
							
							3.46 ± 0.04

						
							
							2.83

						
							
							3.47 ± 0.01

						
							
							0.76

						
							
							3.51 ± 0.04

						
							
							2.55

						
							
							3.33 ± 0.04

						
							
							2.71

						
					

				
			

			

			The statistically significant difference from the reference: * – P < 0.05; ** – P < 0.01.

			 

			Table 4: The weight of the internal organs of the experimental goslings, g.

			 

			
				
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							Indicators
							
							Groups in the experiment

						
							Reference
					

					
							First experimental
							Second experimental
							Third experimental
							Fourth experimental
					

					
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
					

					
							Heart
							
							10.16 ± 0.09

						
							
							1.94

						
							
							10.36 ± 0.11

						
							
							2.46

						
							
							10.30 ± 0.13

						
							
							2.79

						
							
							10.41 ± 0.09

						
							
							1.88

						
							
							10.04 ± 0.08

						
							
							1.9

						
					

					
							
							Lungs

						
							
							9.09 ± 0.09

						
							
							2.18

						
							
							9.20 ± 0.07

						
							
							1.75

						
							
							9.07 ± 0.12

						
							
							2.89

						
							
							9.30 ± 0.08

						
							
							2.04

						
							
							9.02 ± 0.13

						
							
							3.14

						
					

					
							
							Liver

						
							
							36.54 ± 1.04

						
							
							6.39

						
							
							37.15 ± 0.55

						
							
							3.34

						
							
							37.02 ± 1.08

						
							
							6.55

						
							
							37.43 ± 1.54

						
							
							9.22

						
							
							36.30 ± 0.99

						
							
							6.11

						
					

					
							
							Proventriculus

						
							
							4.37 ± 0.07

						
							
							3.35

						
							
							4.38 ± 0.15

						
							
							7.51

						
							
							4.29 ± 0.13

						
							
							6.81

						
							
							4.50 ± 0.10

						
							
							4.83

						
							
							4.36 ± 0.16

						
							
							8.20

						
					

					
							
							Gizzard

						
							
							33.56 ± 0.28

						
							
							1.84

						
							
							33.98 ± 0.15

						
							
							1.02

						
							
							33.50 ± 0.1

						
							
							0.65

						
							
							34.38 ± 0.19**

						
							
							1.22

						
							
							33.29 ± 0.29

						
							
							1.93

						
					

					
							
							Intestine

						
							
							37.98 ± 1.04

						
							
							6.14

						
							
							38.81 ± 0.90

						
							
							5.17

						
							
							38.97 ± 1.28

						
							
							7.34

						
							
							40.18 ± 0.86

						
							
							4.77

						
							
							37.72 ± 1.21

						
							
							7.18

						
					

					
							
							Kidneys 

						
							
							2.96 ± 0.05

						
							
							4.01

						
							
							3.09 ± 0.14

						
							
							9.91

						
							
							2.97 ± 0.12

						
							
							8.92

						
							
							3.18 ± 0.16

						
							
							11.27

						
							
							2.99 ± 0.09

						
							
							6.74

						
					

					
							
							Brain

						
							
							4.43 ± 0.05

						
							
							2.64

						
							
							4.48 ± 0.07

						
							
							3.40

						
							
							4.49 ± 0.05

						
							
							2.46

						
							
							4.65 ± 0.03

						
							
							1.64

						
							
							4.44 ± 0.08

						
							
							3.79

						
					

				
			

			

			The statistically significant difference from the reference: * – P < 0.05; ** – P < 0.01.

			 

			Table 5: The weight coefficients of the internal organs (the weight of the organ (g) to the total weight (g) ratio) in the ducks.

			 

			
				
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							Indicators
							
							Groups in the experiment

						
							Reference
					

					
							First experimental
							Second experimental
							Third experimental
							Fourth experimental
					

					
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
					

					
							Heart
							
							1.28 ± 0.01

						
							
							2.30

						
							
							1.28 ± 0.02

						
							
							4.10

						
							
							1.28 ± 0.01

						
							
							2.40

						
							
							1.29 ± 0.02

						
							
							2.69

						
							
							1.29± 

						
							
							2.05

						
					

					
							
							Lungs

						
							
							1.11 ± 0.03

						
							
							5.76

						
							
							1.12 ± 0.01

						
							
							0.45

						
							
							1.11 ± 0.02

						
							
							3.96

						
							
							1.12 ± 0.02

						
							
							3.41

						
							
							1.12±0.02

						
							
							3.68

						
					

					
							
							Liver

						
							
							2.71 ± 0.02

						
							
							1.26

						
							
							2.68 ± 0.04

						
							
							3.34

						
							
							2.75 ± 0.03

						
							
							2.16

						
							
							2.74 ± 0.02

						
							
							1.30

						
							
							2.72±0.01

						
							
							0.82

						
					

					
							
							Proventriculus

						
							
							0.55 ± 0.01

						
							
							4.38

						
							
							0.56 ± 0.02

						
							
							7.58

						
							
							0.56 ± 0.01

						
							
							4.80

						
							
							0.56 ± 0.02

						
							
							6.93

						
							
							0.56±0.02

						
							
							7.23

						
					

					
							
							Gizzard

						
							
							3.93 ± 0.05

						
							
							2.80

						
							
							3.93 ± 0.06

						
							
							3.31

						
							
							3.94 ± 0.05

						
							
							2.95

						
							
							3.94 ± 0.03

						
							
							1.54

						
							
							3.93±0.06

						
							
							3.59

						
					

					
							
							Intestine

						
							
							5.01 ± 0.1

						
							
							4.40

						
							
							5.11 ± 0.32

						
							
							13.96

						
							
							5.15 ± 0.36

						
							
							15.72

						
							
							5.01 ± 0.21

						
							
							9.41

						
							
							5.05±0.27

						
							
							11.8

						
					

					
							
							Kidneys 

						
							
							0.40 ± 0.01

						
							
							5.92

						
							
							0.41 ± 0.01

						
							
							4.06

						
							
							0.41 ± 0.01

						
							
							6.00

						
							
							0.40 ± 0.01

						
							
							5.55

						
							
							0.40±0.01

						
							
							4.62

						
					

					
							
							Brain

						
							
							0.57 ± 0.01

						
							
							1.82

						
							
							0.57 ± 0.01

						
							
							2.22

						
							
							0.58 ± 0.01

						
							
							1.30

						
							
							0.57 ± 0.01

						
							
							1.82

						
							
							0.57±0.01

						
							
							1.42

						
					

				
			

			

			 

			first group, by 5.10 % in the second group, by 5.0 % in the third group, and by 4.10 % in the fourth group. By the weight of the kidneys, the experimental groups exceeded the reference group by 1.2 % in the first group, by 4.09 % in the second group, by 3.30 % in the third group, and by 4.87 % in the fourth group. By the weight of the brain, the experimental groups exceeded the reference group by 2.34 % in the first group, by 3.75 % in the second group, by 1.7 % in the third group, and by 5.12 % in the fourth group, respectively.

			Table 6: The weight coefficients of the internal organs (the weight of the organ (g) to the total weight (g) ratio) in the geese.

			 

			
				
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							Indicators
							
							Groups in the experiment

						
							Reference
					

					
							First experimental
							Second experimental
							Third experimental
							Fourth experimental
					

					
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
							
							X̅± μ 

						
							Cv, %
					

					
							Heart
							
							1.30 ± 0.01

						
							
							0.58

						
							
							1.31 ± 0.01

						
							
							1.48

						
							
							1.33 ± 0.02

						
							
							3.19

						
							
							1.30 ± 0.01

						
							
							1.13

						
							
							1.30 ± 0.01

						
							
							0.93

						
					

					
							
							Lungs

						
							
							1.17 ± 0.01

						
							
							2.81

						
							
							1.16 ± 0.01

						
							
							1.14

						
							
							1.17 ± 0.01

						
							
							2.62

						
							
							1.16 ± 0.01

						
							
							1.78

						
							
							1.17 ± 0.01

						
							
							1.61

						
					

					
							
							Liver

						
							
							4.68 ± 0.15

						
							
							7.12

						
							
							4.69 ± 0.08

						
							
							3.70

						
							
							4.76 ± 0.13

						
							
							6.32

						
							
							4.68 ± 0.18

						
							
							8.76

						
							
							4.69 ± 0.14

						
							
							6.77

						
					

					
							
							Proventriculus

						
							
							0.56 ± 0.01

						
							
							4.66

						
							
							0.55 ± 0.02

						
							
							7.55

						
							
							0.55 ± 0.02

						
							
							6.92

						
							
							0.56 ± 0.01

						
							
							4.72

						
							
							0.56 ± 0.02

						
							
							7.42

						
					

					
							
							Gizzard

						
							
							4.30 ± 0.01

						
							
							0.27

						
							
							4.29 ± 0.01

						
							
							0.37

						
							
							4.31 ± 0.01

						
							
							0.73

						
							
							4.30 ± 0.01

						
							
							0.63

						
							
							4.30 ± 0.01

						
							
							027

						
					

					
							
							Intestine

						
							
							4.86 ± 0.10

						
							
							4.52

						
							
							4.90 ± 0.11

						
							
							4.83

						
							
							5.02 ± 0.17

						
							
							7.50 

						
							
							5.02 ± 0.12

						
							
							5.33

						
							
							4.87 ± 0.15

						
							
							6.74

						
					

					
							
							Kidneys 

						
							
							0.38 ± 0.01

						
							
							3.72

						
							
							0.39 ± 0.02

						
							
							9.73

						
							
							0.38 ± 0.01

						
							
							8.35

						
							
							0.40 ± 0.02

						
							
							11.93

						
							
							0.39 ± 0.01

						
							
							5.59

						
					

					
							
							Brain

						
							
							0.57 ± 0.01

						
							
							1.32

						
							
							0.57 ± 0.01

						
							
							3.09

						
							
							0.58 ± 0.01

						
							
							1.70

						
							
							0.58 ± 0.01

						
							
							1.29

						
							
							0.57 ± 0.01

						
							
							2.38

						
					

				
			

			

			 

			According to the data in Table 4, the weight of the heart of the experimental geese exceeded that of the geese in the reference group by 1.18 % in the first group, by 3.08 % in the second group, by 2.52 % in the third group, and by 3.55 % in the fourth group. By the weight of the lungs, the experimental groups exceeded the reference group by 0.77 % in the first group, by 1.95 % in the second group, by 0.55 % in the third group, and by 3.01 % in the fourth group. The weight of the liver in the experimental groups exceeded that in the reference group by 0.65 % in the first group, by 2.28 % in the second group, by 1.94 % in the third group, and by 3.01 % in the fourth group. The weight of the proventriculus in the first experimental group exceeded that in the reference group by 0.22 %, in the second group by 0.45 %, and in the fourth group by 3.11 %, respectively. The weight of the gizzard in the experimental groups exceeded the weight of the gizzard in the reference group by 0.80 % in the first group, by 2.03 %in the second group, by 0.62 % in the third group, and by 3.17 % in the fourth group (P < 0.01). By the weight of the intestine, the experimental groups exceeded the reference group by 0.68 % in the first group, by 2.80 % in the second group, by 3.2 % in the third group, and by 6.12 % in the fourth group. The weight of the kidneys in the experimental groups exceeded that in the reference group by 3.23 % in the second group and by 5.97 % in the fourth group. The weight of the brain in the second experimental group exceeded that in the reference group by 0.89 %, in the third group by 1.11 %, and in the fourth group by 4.5 %, respectively.

			 

			According to the data in Tables 5 and 6, no statistically significant difference was observed between the weight coefficients in the experimental and the reference groups, which is evidence of the absence of toxic effect and target organs.

			 

			Conclusions and Recommendations

			 

			No lethal dosage of Vetom 20.76 was observed as no fowl mortality appeared throughout the experiment even when the preparation was used at high dosage of 5,000 µl/kg. By the classification of toxicity for pharmacological substances according to GOST 12.1.007-76, the preparation may be attributed to toxicity class 4. The Vetom 20.76 was physiologically normal for geese and ducks. Throughout the experiment, no disorders in the physiological state of the organisms of the experimental ducklings and goslings was noted. The goslings and ducklings growth intensity was increased and had positive dynamics throughout the experiment. Overall autopsy of the experimental fowl was not revealed any pathological changes. The weight coefficients of the geese and ducks in experimental groups 1 through 4 was not shown to be veracious difference from their analogs in the reference group. The research results can be used in veterinary medicine and poultry farming in order to preserve the genetic health of animals, correct their physiological status and prevent helminth infections.

			 

			Novelty statement

			 

			For the first time the acute toxicity of microbiological preparation Vetom 20.76 was studied, its toxicity class was determined along with the effect of this preparation on the physiological state and fowl preservation. The predatory fungus Arthrobotrys oligospora, which is used for producing Vetom 20.76, possessed high resistance to digestive juices and the enzymes in the gastrointestinal tract, the fungus does not become part of the normal microflora, and is completely removed from the organism in a week.

			 

			Microbiological preparations have a wide spectrum of positive actions. According to Russian researchers (Teplyakova, 1999, 2018; RF patent No. 2253671, 1998; RF patent No. 2634390 S1. 2016), in the mycelium and hunting devices of Arthrobotrys oligospora, silicon, sulfur, phosphorus, potassium and calcium were found. Arthrobotrys oligospora nanoparticles induce the secretion of not only TNF-α (Tumor necrosis factor-alpha), but also IL-6 (Interleukin-6) and G-CSF (Granulocyte-colony stimulating factor). Thus, Arthrobotrys oligospora may be a potential candidate for the development of microbiological preparations capable of supporting the immune status and productivity of animals.
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Abstract | The current study aim to investigate the acute toxicity of the new microbial preparation from
a predatory fungus Arthrobotrys oligospora in birds. The experiments were performed on two-days-old
goslings and ducklings which were divided into four experimental groups and a reference group. The fowls in
experimental groups were supplemented with preparation once with dosages (2,000 ul/kg, 3,000 ul/kg, 4,000
nl/kg, and 5,000 ml/kg) while the fowl in the reference group were left untreated (they were given a placebo
— distilled water). The experimental fowl were monitored every hour during the first day, and every day
afterward for a total of 14 days. The live body weight was measured every week; the overall condition of the
fowl, behavior, physical activity, water, and feed consumption were monitored. At the end of the experiment,
autopsy and morphometry of internal organs were assessed. No toxic effect of the experimental sample (Vetom
20.76) was observed during the experiment. The fowl in the experimental groups had positive dynamics on
the weight gain, growth, and development even at the dosage of the preparation of 5,000 pl/kg. During the
general autopsy, no pathologic changes of internal organs were observed in the fowl in the experimental
groups. At the end of the research, Vetom 20.76 was classified as a substance of Toxic Class 4 according to
GOST 12.1.007-76 Occupational safety standards system, 1976.
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Introduction results in decreasing the quality of the livestock

product. Therefore, an alternative way of resolving

wing to high (46 %) dependency of the agro-

industrial complex of the Russian Federation
on livestock production, increasing the livestock
preservation and productivity rates is a priority task
of modern livestock breeding (Baranikov et al., 2017;
Donniketal.,2015). The chemotherapeutic medicinal
products used at livestock breeding farms do not
always have the desired effects, as they have many side
effects. The use of most chemotherapeutic products

these problems, according to most domestic (Nozdrin
etal.,2017; Teplyakova, 2018) and foreign researchers
(Morgan et al., 1997) is the use of biologically active
medicinal products. The biologically active medicinal
products that are organic and physiological for
the livestock possess rather efficient therapeutic,
preventive and growth-promoting actions (Aldobaeva,
2016; Nozdrin and Shevchenko, 2006; Nozdrin et
al., 2017; Pyshmantseva et al., 2011; Salkova et al.,
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