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The development of new import-substituting highly effective and environmentally friendly complex antiparasitic drugs and their 

implementation in a scientifically grounded system of measures to combat the causative agents of the main invasive diseases 

of farm animals and poultry remains an urgent task of veterinary medicine. Based on the results of studies of anthelmintic and 

antiprotozoal action of agents on exogenous forms of parasites, an experimental form of a complex antiparasitic agent 

"Tinidafen" was created and investigated. An experimental sample in the form of a powder was created on the basis of two 

active substances – tinidazole and fenbendazole with the addition of excipients (talc, starch). It has been established that the 

LD50 of "Tinidafen" for white rats with a single dose is 2564.36±349.13 mg/kg. The therapeutic dose of "Tinidafen" for rabbits is 

7.5 g per 10 kg of live body weight. The extensefectevity of "Tinidafen" is 99.5% for helminths and 98.7% for eimeria. After 

administered orally of the agent, helminth eggs in the feces of infested animals were not registered from day 3, and the release 

of eimeria oocysts was observed until day 5 of the experiment. 

Key words: mixinvasions, tinidazole, fenbendazole, "Tinidafen", toxicity, helminth eggs, eimeria oocysts. 
 

 

Introduction 
The development of the livestock industry and the receipt of high-quality and safe products is the main task of veterinary 

specialists in many countries of the world. Only a scientifically grounded complex of veterinary, sanitary and technological 

measures ensures the conduct of animal husbandry at a high level (Tomley & Shirley, 2009; Shkromada et al., 2019a; Palii et al., 

2020a). In turn, infectious (Stegniy et al., 2019; Kolchyk et al., 2020; Palii et al., 2020b) and parasitic (Majeed et al., 2015; Paliy et 

al., 2018b; Liu et al., 2020) animal diseases are a significant limiting factor in the development of many livestock industries. 

Invasive diseases cause tremendous harm to the animal's organism because parasites destroy organs and tissues, poison the 

whole body with their metabolic products, which cause hypovitaminosis, and weaken immunity, creating conditions for the 

occurrence of other diseases (Britton et al., 2011). Invasive diseases pose a great danger for young animals and birds, since 

they often have myxinvasions (Barber & Dingemanse, 2010; Paliy et al., 2020c; Bogach et al., 2020). 

The large-scale spread of pathogens of parasitic diseases depends on a number of factors, among which the main ones are 

environmental, biological and anthropogenic (Kołodziej-Sobocińska, 2019). The role of insects in the spread of helminth eggs 

has been proven (Paliy et al., 2018d), but some of them are predators of animal ectoparasites (Paliy et al., 2020a). 

Exogenous forms of helminths are found both at animal husbandry facilities (Majeed et al., 2015; Paliy et al., 2018c) and at many 

objects of social-epidemic control (Stojanov et al., 2018; Paliy et al., 2019). Disinfection of contaminated objects through the use 

of highly effective disinfectants remains the basis for the prevention of both infectious and invasive diseases (Maertens et al., 

2020; Paliy et al., 2016; 2020d). The scientifically based use of disinfectants makes it possible to control the epizootic situation 

for many animal diseases (Howard et al., 2015; Paliy et al., 2018a; 2020b). 
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An important problem in veterinary medicine, as before, remains the treatment of parasitic diseases of farm animals. Science 

and practice have accumulated significant experience in the use of various antiparasitic agents in animal husbandry 

(Bustnes et al., 2006). They belong to different classes of compounds and, as a rule, are effective against a narrow range of 

parasites. Most of them are toxic to the organism of animals and are ecologically faulty (Katz, 1982). 

The prospects for the discovery of new antiparasitic drugs for veterinary medicine are determined by economic, social and 

scientific factors. Consolidation in the pharmaceutical industry in general and the animal health industry in particular, changes 

the business conditions in which drug discovery for veterinary medicine occurs. Social pressures on traditional animal 

agriculture and companion animal ownership have shifted the interest of animal companies primarily to pet medicine. 

Antiparasitic drug discovery is more than ever targeted to the most lucrative market segments, but the excellence of available 

drugs, and the apparent lack of resistance in important parasites, reduces industrial motivation to invest in parasitology (Geary 

& Thompson, 2003). 

So the creation of complex products is a promising direction in veterinary pharmacy. 

 

Materials and methods 
Research in this direction was carried out in the laboratory of veterinary sanitation and parasitology of the National Scientific 

Center "Institute of Experimental and Clinical Veterinary Medicine" (Kharkiv). At the first stage of the research, the effectiveness 

of modern veterinary antiparasitic drugs used in animal husbandry and poultry farming in Ukraine was determined. For the 

experiments, agents with the following active substances (AS) were selected, which, according to the instructions, had an 

anthelmintic and eimericidal effect: niclosamide, oxybendazole, fenbendazole, albendazole, levamisole, metronidazole, 

tinidazole. The study of the antiparasitic effect on exogenous forms of parasites was carried out on experimental biological 

models: Passalurus ambiguous eggs and cysts of Eimeria perforans, E. magna and E. stiedae. Eggs of helminths and eimeria 

oocysts were isolated by flotation from the feces of spontaneously affected animals (Collender et al., 2015; Pouillevet et al., 

2017). 

One part (50%) of eggs and oocysts was infested with clinically healthy rabbits of 30 days of age (n=21). After the appearance 

of the first clinical signs of the disease and the detection of exogenous forms of parasites in animal feces, rabbits were divided 

into 7 research groups, 3 animals each. Each research group of rabbits received according to the instructions one of the 

indicated antiparasitic drugs. The drugs were used in the form of powders (Kotsiumbas et al., 2006). The criterion for evaluating 

the action of the drugs was the disappearance of clinical signs of the disease and the absence of exogenous forms of parasites 

in the feces of rabbits within 28 days after the administration of the drugs (Tucker et al., 2007; Seyoum et al., 2017). 

At the second stage, the studies were carried out in vitro. At the same time, fenbendazole and tinidazole solutions were added 

to the culture of eggs of helminths and oocysts of eimeria, which are in the stage of cleavage, which gave the best results in the 

first experiment. The criterion for evaluating the effect of the drugs was the death of eggs and oocysts within 28 days after the 

addition of drugs (Lin et al., 2020). 

At the third stage of research, an innovative antiparasitic agent was created and its effectiveness was determined on 

spontaneously infested animals (Partridge et al., 2020). After obtaining positive results, the formulation of the innovative 

antiparasitic agent "Tinidafen" was designed and its properties and effectiveness were studied. The criterion for assessing the 

effectiveness of the agent was the presence and number of eimeria oocysts and helminth eggs in fecal samples from research 

animals. Acute toxicity of the Tinidafen formulation after oral administration was determined on 48 sexually mature nonlinear 

male rats weighing 180±25 g (Varkholiak & Gutyj, 2018). To conduct the experiment on the principle of analogs, seven research 

and one control groups were formed, 6 rats each. The dose of "Tinidafen" was calculated individually, based on body weight 

values, while the total volume of "Tinidafen" administered orally did not exceed 2.5 cm3. The range of doses studied ranged 

from 500 mg/kg to 3500 mg/kg of the body weight of a laboratory animal. The drug was administered to rats of the experimental 

groups using a metal probe in doses (according to AS): 

Group I – 500 mg/kg, II – 1000 mg/kg, III – 1500 mg/kg, IV – 2000 mg/kg, V – 2500 mg/kg, VI – 3000 mg/kg, VII – 3500 mg/kg mass 

body respectively. Animals of the control group were injected with purified water in the amount of 2.5 cm3 under similar 

conditions. The experiment lasted 14 days. The degree of acute toxicity of Tinidafen was assessed by changes in the general 

condition of the animals, taking into account the characteristics of behavior, reactions to external stimuli, the condition of the 

skin and mucous membranes, the consumption of food and water, the functioning of organs and systems, the timing of the 

development of intoxication and the death of animals was recorded (Saganuwan, 2017). 

Laboratory animals, which were used for toxicological experiments, were kept under optimal vivarium conditions: room 

temperature was 18±5°C, relative air humidity was 65-75%; during the experiment, a “day-night” illumination cycle was 

provided, as well as uninterrupted air circulation. For feeding the animals, we used complete feed, which, in terms of quality 

and safety, corresponded to the current regulatory documents (Carter & Lipman, 2018). 

In order to determine the effectiveness of the developed tool, experiments were carried out on clinically healthy male rabbits 

at the age of 3.5 months, which were experimentally infected with Passalurus ambiguous eggs and Eimeria stiedae cysts. To 

conduct research on the principle of analogs, three experimental and one control groups of animals were formed. The animals 

of the first experimental group (n=3) were given a single dose of "Tinidafen" at a dose of 10 g per 10 kg of body weight, the 

second group (n=3) – 7.5 g per 10 kg of body weight, and the third group of rabbits (n=3) received – 5 g per 10 kg of body weight. 

Animals of all research groups received the drug with food by the group method. Rabbits of the control group (n=3) were fed 

complete feed without the drug. Starting from the third day after the start of the experiment, as well as on the 7th, 14th, 21st and 

30th days, fecal samples were taken for studies using standardized methods (Taglioretti et al., 2014; Abu-Madi et al., 2017; 

Stojanov et al., 2018) for the presence of helminth eggs and simple cystic forms. The effectiveness against parasitic treatment 

was calculated by the formula (1): 
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where, Eo – processing efficiency in %; 

О1 – number (eggs or cysts) before processing; 

O2 – the number (eggs or cysts) after processing; 

100 – coefficient of expression of the result in percent. 

Before the start of the experiment, on the 3rd, 7th, 14th and 30th days of the experiment, blood samples were taken from rabbits. 

In order to study the effect of the antiparasitic agent on the hematological parameters of the blood of animals, the number of 

erythrocytes and the concentration of total hemoglobin, the total number of leukocytes, were determined, and the leukogram 

was calculated (Özkan et al., 2012; Ochiai et al., 2018). The number of leukocytes was counted in a counting chamber on a 

Goryaev grid. Differential counting of leukocytes was carried out by microscopic evaluation of dry blood smears fixed with 

methyl alcohol and stained with Romanovsky-Giemsa dye. In blood smears, the percentage of erythrocytes with signs of toxic 

granularity was determined. The leukocyte intoxication index (LII) was determined (Radsikhovskii et al., 2018) using the formula 

(2): 

LІІ = (4М+3Yu+2P+S) × (Pl.+1) / (L+Мо) × (Е+1) 
where, LII – is the leukocyte index of intoxication; M – Myelocytes; Yu – young leukocytes; P – stab leukocytes; S – Segmented leukocytes;  

Pl. – plasma cells; Mo – monocytes; L – Lymphocytes; E – Eosinophils. 

 

The biochemical parameters of blood, reflecting the functional state of the liver, were studied. Namely: the dynamics of the 

content of total protein and its fractions (albumin and globulins) and the activity of enzymes (AST and ALT), were investigated 

according to generally accepted methods (Ahamefule et al., 2006; Melillo, 2007; Nakyinsige et al., 2013). 

Experiments on animals were performed in compliance with modern bioethical requirements (Festing & Wilkinson, 2007; 

Kabene & Baadel, 2019). Statistical processing of the results obtained was carried out in accordance with the recommendations 

for biometrics using the Microsoft Excel for Windows XP computer program. 

 

Results and discussion 
When screening modern veterinary commercial anthelmintic (powder and tableted) drugs, it was found that in 27% of drugs 

the active substances (AS) is albendazole and its derivatives, in 12.3% – fenbendazole, in 41.5% – praziquantel, and 19.2% 

contains several active substances. The criterion for evaluating the effectiveness of the antiparasitic action was the presence of 

anthelmintic and eimericidal action on eggs of Passalurus ambiguous helminths and oocysts of Eimeria perforans, E. magna, E. 

stiedae. Anhelminthic and eimericidal properties in antiprotozoal agents have also been tested (Table 1). 

 

Table 1.  Antiparasitic action of substances on exogenous forms of rabbit parasites (n=3) 

 

Active 

substances 

Eggs of helminths and oocysts of Eimeria 

Passalurus ambiguous Еimeria perforans Еimeria magna Еimeria stiedae 

niclosamide + – – – 

oxybendazole + – – – 

fenbendazole + + + – 

albendazole + + – – 

levamisole + – – – 

tinidazole – + + + 

metronidazole – – – – 

Note: "+" – there is an antiparasitic effect; "–" – there is no antiparasitic effect. 

 

According to the results obtained (Table 1), it was found that albendazole and fenbendazole have the same anthelmintic effect, 

but the eimericidal effect is stronger for fenbendazole. The culture of Eimeria stiedae proved to be resistant to the action of 

both of these anthelmintics. Along with this, anthelmintics niclosamide, oxybendazole, levomizole did not show eimericidal 

action. So in our experiments, fenbendazole, albendazole and tinidazole turned out to be the most effective. 

The extensibility (EE) of fenbendazole, albendazole and tinidazole was tested on Passalurus ambiguous and Eimeria intestisnalis 

egg cultures (Table 2). 

 

Table 2. Extensibility of antiparasitic agents for the culture of eggs of helminths and oocysts of eimeria (n=3) 

 

Active 

substances 

Death of eggs of helminths and oocysts of eimeria, % 

eggs of helminths P. ambiguous oocysts of Е. іntestisnalis 

fenbendazole 98.7 78.2 

albendazole 83.3 – 

tinidazole – 96.8 

Note: "–" – there is no antiparasitic effect. 

 

As can be seen from the results of Table 2, the eimericidal effect of tinidazole on the oocysts of eimeria of rabbits (E. intestinalis) 

is 96.8%; eimericidal action of fenbendazole – 78.2%, albendazole has no eimericidal action on E. intestinalis. The anthelmintic 
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effect of fenbendazole on rabbit nematodes (Passalurus ambiquus) was 98.7%, and that of albendazole was 83.3%; tinidazole 

did not have it. The experimental agent included two active substances – tinidazole and fenbendazole; starch and talc were 

chosen as auxiliary substances (excipient). 

Fenbendazole (chemical name methy l-5 (phenyl-thio)-benzimidazole-2-carbamate) is a benzimidazole compound that has a 

wide range of nematicidal action. The mechanism of action is associated with a violation of energy metabolism, destruction of 

microtubules and the development of a neurotoxic effect in helminths. Spectrum of action of fenbendazole for nematodes of 

the gastrointestinal tract: rabbits (Passalurus ambiguus, Trichocephalus leporis, Trichostrongylus spp.), poultry (Ascaridia galli, 

Heterakis gallinarum, Capillaria anseris), waterfowl tissostomis (Amidostomum anseris, Tetrameres fissispina, Streptocara 

crassicauda, Hystrichis tricolor, Echinuria uncinata, Ganguleterakis dispar, Hymenolepis gracilis). When administered orally, 

fenbendazole is readily absorbed in the intestines and distributed in the organs and tissues of the animal; excreted from the 

body unchanged and in the form of metabolites, mainly with bile and partly with urine, in lactating animals also with milk. 

According to the degree of exposure to the body, it belongs to moderately hazardous substances (hazard class 3 according to 

GOST 12.1.007-76) in recommended doses it is well tolerated by animals (Ssenyonga, 1982; Gupta et al., 2020). 

Tinidazole (chemical name 1H-imidazole, 1-(2-(methylsulfonyl)ethyl)-2-methyl-5-nitro) is a synthetic drug of the imidazole group 

that exhibits antiprotozoal activity. It causes an intracellular reduction of the specific metabolism of anaerobic microorganisms. 

Influences the spiral structure of DNA, interrupts the synthesis of nucleic acids, and causes cell death. The spectrum of action 

of tinidazole extends to protozoa (Balantidium coli, Entamoeba hyslolytica, Treponema hyodysenterie, Histomonas meleagridis, 

Lamblia intestinalis, Eimeria spp., Trichomonas columbae, T. gallinae), anaerobes (Bacteroides spp., Fusobacterium spp., 

Clostridium spp.) and most gram-positive gram-negative cоcci (Sawyer et al., 1976; Livengood et al., 2007). 

The innovative product "Tinidafen" was prepared by simple mixing of the constituent components: fenbendazole – 240-260 mg, 

tinidazole – 190-210 mg, talc – 240-260 mg, starch – 190-210 mg. 

The results of the action of the "Tinidafen" agent on exogenous forms of rabbit parasites are shown in Table 3. 

 

Table 3.  Anthelmintic and eimericidal efficacy of the "Tinidafen" agent on exogenous forms of rabbit parasites (n=3) 

 

Pathogens Efficiency, % 

Day 

1 2 3 4 5 

Passalurus ambiguous 96.3 98.7 99.5 – – 

Еimeria perforans 63.5 86.6 98.6 – – 

Еimeria magna 66.5 91.3 94.8 98.8 – 

Еimeria stiedae 88.9 98.7 – – – 

Note: "–" – no eggs (oocysts) in feces. 

 

From the materials presented in Table 3, it can be seen that the EE of "Tinidafen" for helminths in rabbits was 99.5%, and for 

eimeria – 98.7%. Helminth eggs in feces were not detected from the 3rd day of the experiment, and eimeria oocysts were 

secreted up to 5 days. Eggs of helminths and oocysts of eimeria in feces were absent in all experimental animals until 28 days 

of observation. 

At the beginning of the experiment, the animals showed a lack of appetite, depression, bloating, and liquid fecal matter. After 

receiving the drug "Tinidafen" for two days, the rabbits completely ate the food, had a lively appearance, fecal masses were 

formed. In the control group, one animal perished on the fourth and sixth days. 

One of the obligatory stages of approbation and introduction into production of new drugs is the study of their toxicity in 

laboratory animals (Bondarchuk et al., 2019; Kovalenko et al., 2020; Orobchenko et al., 2020). 

The results of calculating the median lethal dose of "Tinidafen" for white rats under the conditions of oral administration are 

shown in Table 4. 

 

Table 4. The results of calculating the lethal doses of the "Tinidafen" agent under the conditions of a single oral administration 

to white rats 

 

№ 

experiment 

(group) 

Drug dose, 

mg/kg (X) 

Esearch results 

(Number of animals) 

The size of the 

effect in probit 

(Y) 

Probit weighting 

factor (Z) 

with the revealed effect total in the group 

control 0 0 6 3.27 1.6 

1 500 0 6 3.27 1.6 

2 1000 0 6 3.27 1.6 

3 1500 1 6 4.03 3.5 

4 2000 3 6 5 5 

5 2500 3 6 5 5 

6 3000 4 6 5.43 4.6 

7 3500 4 6 5.43 4.6 

When calculating according to the data given in Table 4, it was found that LD16 = 1212.16; LD50 = 2564.36; LD84 = 3916.56; LD100 

= 4592.66; S_LD50 = 349.13. So, according to GOST 12.1.007-76 “Harmful substances. Classification and General Safety 
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Requirements"according to the degree of toxicity, the preparative form of "Tinidafen" for white rats can be classified as 

moderately toxic substances (hazard class 3). 

The next stage of our research was to determine the therapeutic efficacy of the anthelmintic and eimericidal action of 

"Tinidafen" in various doses (Table 5). 

 

Table 5. The effectiveness of the action of various doses of "Tinidafen" in case of parasitic infection of rabbits (n=3, M±m) 

 

Dose, per 10 kg 

of body weight 

Pathogens The number of helminth eggs (eimerium oocysts, thousand) 

in 1 g of feces 

3 day 7 day 14 day 

5.0 g P. ambiguous 27.0±5.4 2.0±0.4 – 

Е. stiedae 1.04±0.145 1.01±0.125 1.01±0.125 

7.5 g P. ambiguous 3.0±0.6 – – 

Е. stiedae 0.04±0.145 – – 

10.0 g P. ambiguous 3.0±0.6 – – 

Е. stiedae 0.04±0.145 – – 

control P. ambiguous 31.0±5.4 33.0±5.4 46.0±5.4 

Е. stiedae 1.04±0.145 1.14±0.125 1.24±0.145 

Note: "–" – no eggs (oocysts) in feces. 

 

As can be seen from Table 5, after application of "Tinidafen" at a dose of 5.0 g per 10 kg of body weight, Passalurus ambiguous 

eggs in feces were detected up to 7 days, and eimerian oocysts of E. stiedae up to 14 days. When applying a dose of 7.5 g and 

10.0 g, eggs of helminths and oocysts of Eimeria were detected on day 3 in the same amount. 

The rabbits of the control group were fed complete feed without any means. Passalurus ambiguous eggs and eimerian oocysts 

of E. stiedae in feces were detected throughout the study, their number increased. The animals showed a lack of appetite, 

depression, bloating, and liquid fecal matter. During the experiment, three animals died, which is characteristic of the 

associated invasion. Hematological parameters of blood in animals after the use of "Tinidafen" in various doses are presented 

in Table 6. 

 

Table 6. Hematological blood parameters in rabbits under the influence of the drug "Tinidafen" 

 

Blood parameters Dose drug 

infested rabbits 5.0 g on 10 kg of body 

weight 

7.5 g on 10 kg of body 

weight 

10.0 g on 10 kg of body 

weight 

Hemoglobin, g/l 70.2±1.3 100.0±0.2 109.0±0.2 109.0±0.4 

Erythrocytes 3.2±0.5 3.9±0.8 5.2±0.8 5.5±0.8 

Leukocytes 12.5±0.7 9.6±0.7 8.7±0.4 9.7±0.4 

Young leukocytes 3.0 3.0 3.0 3.0 

Stab leukocytes 3.2 3.2 3.2 3.2 

Segmented leukocytes 3.0 3.0 3.0 3.0 

Plasmacytes 1 0 0 0 

Myelocytes 3.0 3.0 3.0 3.0 

Eosinophils 6 2.0 2.0 1 

Monocytes 12 10 10 10 

Lymphocytes 18 40 45 65 

 

The percentage of erythrocytes with signs of toxic granularity in animals receiving the drug was 6-12%, and in the control group 

it was 27%. Leukocyte intoxication index (LII) was: in the control group – 0.38, which indicates an average severity of the disease; 

in experimental groups – 0.2 and 0.18, and it decreased, which indicates the therapeutic efficacy of the drug, but when the dose 

was increased to 10 g, it began to grow. 

Biochemical blood parameters reflecting the functional state of the liver, namely: the dynamics of the total protein and its 

fractions (albumin and globulins), the level of enzyme activity (AST and ALT) after the use of "Tinidafen" at a dose of 7.5 g per 

10 kg of body weight are given in Table 7. 

From 3 days of observation after the administration of the drug "Tinidafen" in the proteinogram, a slight increase in total protein 

was observed, which reached the physiological norm only on the 30 day. ALT values decreased to 0.3 mmol/l. hour, but were 

slightly higher than the physiological norm, which suggests that the changes found in the blood are the result of the irritating 

effect of metabolites of dying parasites on liver tissue. 

Based on the results of the research, an experimental formula of the antiparasitic agent "Tinidafen" was created to destroy the 

association of helminths and protozoa in animals. 

The strategy for combating parasitic diseases of animals provides for a set of measures implemented through the use of 

disinfecting, antiparasitic and immunostimulating drugs (Schmid-Hempel, 2009; Shkromada et al., 2019b). 

Table 7. Biochemical parameters of blood when exposed to "Tinidafen" at a dose of 7.5 g per 10 kg of weight (M±m) 
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Total protein, 

g/l 

Albumin, 

g/l 

Globulins, 

g/l 

А/G AST, 

mmol/l. hour 

ALT, 

mmol/l. hour 

Indicators before the start of the experiment 

47.4±1.1 27.4±2.99 20.0±3.0 0.74±0.18 0.42±0.08 1.86±0.13 

3 day of the experiment 

48.0±1.1 27.3±2.1 20.7±3.4 0.76±0.11 0.33±0.47 1.53±0.03 

5 day of the experiment 

49.0±1.05 34.0±3.0 15.0±2.1 0.44±0.08 0.35±0.03 1.53±0.19 

7 day of the experiment 

50.4±3.36 38.4±2.99 12.0±3.0 0.31±0.18 0.42±0.08 1.86±0.13 

14 day of the experiment 

52.8±1.1 36.7±3.08 16.10±2.1 0.43±0.08 0.6±0.8 0.3±0.8 

30 day of the experiment 

54.8±1.1 36.2±2.1 18.60±2.1 0.51±0.08 0.6±0.8 0.3±0.8 

physiological norm indicators 

54-75 27-46 27-29 – 0.5-0.31 0.25-0.60 

 

 

Conclusions 
In the course of laboratory studies, it was found that not all antiparasitic drugs have anthelmintic and eimericidal effects. In in 

vitro experiments, the eimericidal effect of tinidazole on coccidia of rabbits (E. Intestinalis) was 96.8%. The eimericidal effect of 

fenbendazole was 78.2%, and the anthelmintic effect of fenbendazole on rabbit nematodes (Passalurus ambiquus) was 98.7%. 

The most effective for the destruction of the association of helminths and protozoa in rabbits is a complex remedy consisting 

of fenbendazole and tinidazole. 

An innovative antiparasitic agent "Tinidafen" has been developed, which includes: fenbendazole – 240-260 mg, tinidazole – 190-

210 mg, talc – 240-260 mg, starch – 190-210 mg. 

The extensefectity of "Tinidafen" is 99.5% for helminths, and 98.7% for eimeria. After per os of the agent to spontaneously 

infested laboratory animals, helminth eggs in feces were not detected from 3 days, and the release of eimeria oocysts was 

observed until 5 days of the experiment. The therapeutic dose of "Tinidafen" for rabbits was determined, which is 7.5 g per 10 

kg of live body weight. 

It was found that the LD50 of the "Tinidafen" agent for single administration of white rats is 2564.36±349.13 mg/kg, LD16 – 

1212.16 mg/kg, LD84 – 3916.56 mg/kg, LD100 – 4592.66 mg/kg of body weight, respectively. The "Tinidafen" agent can be classified 

as a moderately toxic substance – the 3rd hazard class. The results obtained make it possible to expand the range of fatherland 

antiparasitic agents. 

 

References 

 
Abu-Madi, M., Boughattas, S., Behnke, J. M., Sharma, A., & Ismail, A. (2017). Coproscopy and molecular screening for detection of 

intestinal protozoa. Parasites Vectors, 10, 414. doi: 10.1186/s13071-017-2346-7 

Ahamefule, F. O., Eduok, G. O., Usman, A., Amaefule, K. U., Obua, B. E., & Oguike, S. A. (2006). Blood Biochemistry and Haematology of 

Weaner Rabbits Fed Sundried, Ensiled and Fermented Cassava Peel Based Diets. Pakistan Journal of Nutrition, 5(3), 248-253. 

Barber, I., & Dingemanse, N. J. (2010). Parasitism and the evolutionary ecology of animal personality. Philosophical transactions of the 

Royal Society of London. Series B, Biological sciences, 365(1560), 4077-4088. doi: 10.1098/rstb.2010.0182 

Batiha, G. E., Beshbishy, A. M., Tayebwa, D. S., Adeyemi, O. S., Yokoyama, N., & Igarashi, I. (2019). Evaluation of the inhibitory effect of 

ivermectin on the growth of Babesia and Theileria parasites in vitro and in vivo. Trop Med Health., 47, 42. doi: 10.1186/s41182-

019-0171-8 

Bogach, M. V., Paliy, A. P., Perotsʼka, L. V., Pyvovarova, І. V., Stoyanova, V. Y., & Palii, A. P. (2020). The influence of hydro-meteorological 

conditions on the spread of chicken cestodiasis. Regulatory Mechanisms in Biosystems, 11(3), 414-418. doi: 10.15421/022063 

Bondarchuk, A. O., Paliy, A. P., & Blazheyevskiy, M. Ye. (2019). Determination of acute toxicity of the «Bondarmin» disinfectant. Journal 

for Veterinary Medicine, Biotechnology and Biosafety, 5(2), 26-30. doi: 10.36016/JVMBBS-2019-5-2-5 

Britton, J. R., Pegg, J., & Williams, C. F. (2011) Pathological and ecological host consequences of infection by an introduced fish parasite. 

PLoS One, 6, e26365. doi: 10.1371/journal.pone.0026365 

Bustnes, J. O., Erikstad, K. E., Hanssen, S. A., Tveraa, T., Folstad, I., & Skaare, J. U. (2006). Anti-parasite treatment removes negative effects 

of environmental pollutants on reproduction in an Arctic seabird. Proceedings. Biological sciences, 273(1605), 3117-3122. doi: 

10.1098/rspb.2006.3687 

Carter, R. L., & Lipman, N. S. (2018). Feed and Bedding. In: Weichbrod, R. H., Thompson, G. A. H., Norton, J. N. editors. Management of 

Animal Care and Use Programs in Research, Education, and Testing. 2nd edition. Boca Raton (FL): CRC Press/Taylor & Francis; 

2018. Chapter 27. doi: 10.1201/9781315152189-27 

Collender, P. A., Kirby, A. E., Addiss, D. G., Freeman, M. C., & Remais, J. V. (2015). Methods for Quantification of Soil-Transmitted 

Helminths in Environmental Media: Current Techniques and Recent Advances. Trends in parasitology, 31(12), 625-639. doi: 

10.1016/j.pt.2015.08.007 

Festing, S., & Wilkinson, R. (2007). The ethics of animal research. Talking Point on the use of animals in scientific research. EMBO reports, 

8(6), 526-530. doi: 10.1038/sj.embor.7400993 



Ukrainian Journal of Ecology                  278 
  

Ukrainian Journal of Ecology, 10(6), 2020 
  

Geary, T. G., & Thompson, D. P. (2003). Development of antiparasitic drugs in the 21st century. Veterinary parasitology, 115(2), 167-184. 

doi: 10.1016/s0304-4017(03)00205-x 

Gupta, G., Chatterjee, A., Kumar, M., Sardar, P., Varghese, T., Srivastava, P. P., & Gupta, S. (2020). Efficacy of single and multiple doses 

of fenbendazole against gill parasites (Dactylogyrus sp.) of Labeo rohita (Hamilton, 1822) and its physio‐metabolic effects on 

the fish. Aquaculture research, 51(3), 1190-1199. doi: 10.1111/are.14470 

Howard, R. J., Harding, M. W., Daniels, G. C., Mobbs, S. L., Lisowski, S. L. I., & De Boer, S. H. (2015). Efficacy of agricultural disinfectants 

on biofilms of the bacterial ring rot pathogen, Clavibacter michiganensis subsp. sepedonicus. Canadian Journal of Plant 

Pathology, 37, 3, 273-284. doi: 10.1080/07060661.2015.1078413 

Kabene, S., & Baadel, S. (2019). Bioethics: a look at animal testing in medicine and cosmetics in the UK. Journal of medical ethics and 

history of medicine, 12, 15. doi: 10.18502/jmehm.v12i15.1875 

Katz, M. (1982). Adverse metabolic effects of antiparasitic drugs. Reviews of infectious diseases, 4(4), 768-770. doi: 10.1093/4.4.768 

Kolchyk, O. V., Buzun, A. I., Paliy, A. P., Nalivayko, L. I., Chekan, O. M., Grebenik, N. P., Bondarenko, I. V., Rebenko, H. I., Kushnir, V. Yu., 

& Todorov, N. I. (2020). Biofilms of pathogenic bacteria in pig industry. Ukrainian Journal of Ecology, 10(4), 202-209. doi: 

10.15421/2020_189 

Kołodziej-Sobocińska, M. (2019). Factors affecting the spread of parasites in populations of wild European terrestrial mammals. Mamm 

Res., 64, 301-318. doi: 10.1007/s13364-019-00423-8 

Kotsiumbas, I. Ya., Malik, O. G. & Paterega, I. P. (2006). Doklinichni doslidzhennya veterynarnykh likarsʹkykh zasobiv [Preclinical studies 

of veterinary drugs]: Lviv: Triada plus. (in Ukrainian) 

Kovalenko, V. L., Ponomarenko, G. V., Kukhtyn, M. D., Paliy, A. P., Bodnar, O. O., Rebenko, H. I., Kozytska, T. G., Makarevich, T. V., 

Ponomarenko, O. V., & Palii, A. P. (2020). Evaluation of acute toxicity of the "Orgasept" disinfectant. Ukrainian Journal of Ecology, 

10(4), 273-278. doi: 10.15421/2020_199 

Lin, Y., Ong, Y. C., Keller, S., Karges, J., Bouchene, R., Manoury, E., Blacque, O., Müller, J., Anghel, N., Hemphill, A., Häberli, C., Taki, A. C., 

Gasser, R. B., Cariou, K., Keiser, J., & Gasser, G. (2020). Synthesis, characterization and antiparasitic activity of organometallic 

derivatives of the anthelmintic drug albendazole. Dalton Transactions, 49, 6616-6626. doi: 10.1039/D0DT01107J 

Liu, X., Blackburn, T. M., Song, T., Wang, X., Huang, C., & Li, Y. (2020). Animal invaders threaten protected areas worldwide. Nat Commun., 

11, 2892. doi. 10.1038/s41467-020-16719-2 

Livengood, C. H., Ferris, D. G., Wiesenfeld, H. C., Hillier, S. L., Soper, D. E., Nyirjesy, P., Marrazzo, J., Chatwani, A., Fine, P., Sobel, J., Taylor, 

S. N., Wood, L., & Kanalas, J. J. (2007). Effectiveness of two tinidazole regimens in treatment of bacterial vaginosis: a randomized 

controlled trial. Obstetrics and gynecology, 110(2 Pt 1), 302-309. doi: 10.1097/01.AOG.0000275282.60506.3d 

Maertens, H., Van Coillie, E., Millet, S., Van Weyenberg, S., Sleeckx, N., Meyer, E., Zoons, J., Dewulf, J., & De Reu, K. (2020). Repeated 

disinfectant use in broiler houses and pig nursery units does not affect disinfectant and antibiotic susceptibility in Escherichia 

coli field isolates. BMC Vet Res., 16, 140. doi: 10.1186/s12917-020-02342-2 

Majeed, Q. A., Alazemi, M. S., Henedi, A. A., & Tahrani, L. M. (2015). Study on parasites from farm animals in Kuwait. Journal of the 

Egyptian Society of Parasitology, 45(1), 71-74. doi: 10.12816/0010851 

Melillo, A. (2007). Rabbit Clinical Pathology. Journal of exotic pet medicine, 16(3), 135-145. doi: 10.1053/j.jepm.2007.06.002 

Nakyinsige, K., Sazili, A. Q., Aghwan, Z. A., Zulkifli, I., Goh, Y. M., & Fatimah, A. B. (2013). Changes in Blood Constituents of Rabbits 

Subjected to Transportation under Hot, Humid Tropical Conditions. Asian-Australasian journal of animal sciences, 26(6), 874-

878. doi: 10.5713/ajas.2012.12652 

Ochiai, Y., Baba, A., Hiramatsu, M., Toyota, N., Watanabe, T., Yamashita, K., Yokota, H., & Iwano, H. (2018). Blood biochemistry and 

hematological changes in rats after administration of a mixture of three anesthetic agents. The Journal of veterinary medical 

science, 80(2), 387-394. doi: 10.1292/jvms.17-0497 

Orobchenko, O. L., Roman’ko, M. Ye., Paliy, А. P., Dotsenko, R. V., Morozenko, D. V., Gliebova, K. V., Doletskyi, S. P., & Palii, A. P. (2020). 

Evaluation of Ag, Cu, Fe and MnO2 nanoparticle mixture effecton histomorphological state of internal organs and tissues in 

laying hens of laying hens. Ukrainian Journal of Ecology, 10(4), 165-174. doi: 10.15421/2020_184 

Özkan, C., Kaya, A., & Akgül, Y. (2012). Normal values of haematological and some biochemical parameters in serum and urine of New 

Zealand White rabbits. World Rabbit Science, 20(4), 253-259. doi: 10.4995/wrs.2012.1229 

Palii, А. P., Handola, Yu. M., Shevchenko, I. O., Stotskyi, A. O., Stotskyi, O. G., Sereda, A. I., Levkin, D. A., Ulko, L. G., Shkromada, O. I., & 

Paliy, A. P. (2020a). Assessment of cow lactation and milk parameters when applying various milking equipment. Ukrainian 

Journal of Ecology, 10(4), 195-201. doi: 10.15421/2020_188 

Palii, А. P., Ulko, Y. S., Bogomolov, O. O., Kis-Korkishchenko, L. V., Kambur, M. D., Zamaziy, A. A., Brit, N. M., Boiko, I. M., Grebnova, I. V., 

Kovalchuk, Y. O., & Paliy, A. P. (2020b). Species composition of microbiota of cows udder and raw milk quality at mastitis. 

Ukrainian Journal of Ecology, 10(4), 78-85. doi: 10.15421/2020_171 

Paliy, A. P., Ishchenko, K. V., Marchenko, M. V., Paliy, A. P., & Dubin, R. A. (2018a). Effectiveness of aldehyde disinfectant against the 

causative agents of tuberculosis in domestic animals and birds. Ukrainian Journal of Ecology, 8(1), 845-850. doi: 

10.15421/2018_283 

Paliy, A. P., Mashkey, A. M., Sumakova, N. V., & Paliy, A. P. (2018b). Distribution of poultry ectoparasites in industrial farms, farms, and 

private plots with different rearing technologies. Biosystems Diversity, 26(2), 153-159. doi: 10.15421/011824 

Paliy, A. P., Mashkey, A. N., Kasianenko, O. I., Petrov, R. V., Faly, L. I., & Palii, A. P. (2020a). Distribution, bioecological peculiarities of 

staphylinids (Coleoptera, Staphylinidae) in livestock biocenoses of forest-steppe and steppe Ukraine. Biosystems Diversity, 28(1), 

24-28. doi: 10.15421/012004 

Paliy, A. P., Stegniy, B. T., Kuzminov, A. V., Buzun, A. I., Gerilovich, A. P., Bogach, M. V., & Stegniy, M. Y. (2020b). Effectiveness of aldehyde 

disinfectant "DZPT-2” against the African swine fever virus. Ukrainian Journal of Ecology, 10(3), 131-138. doi: 10.15421/2020_146 

Paliy A. P., Stegniy, B. T., Muzyka, D. V., Gerilovych, A. P., & Korneykov, O. M. (2016). The study of the properties of the novel virucidal 

disinfectant. Agricultural Science and Practice, 3(3), 41-47. doi: 10.15407/agrisp3.03.041 

Paliy, A. P., Sumakova, N. V., Mashkey, A. M., Petrov, R. V., Paliy, A. P., & Ishchenko, K. V. (2018c). Contamination of animal-keeping 

premises with eggs of parasitic worms. Biosystems Diversity, 26(4), 327-333. doi: 10.15421/011849 



279   Study of the toxicity and effectiveness   

Ukrainian Journal of Ecology, 10(6), 2020 

 

 

Paliy, A. P., Sumakova, N. V., Paliy, A. P., & Ishchenko, K. V. (2018d). Biological control of house fly. Ukrainian Journal of Ecology, 8(2), 

230-234. doi:10.15421/2018_332 

Paliy, A. P., Sumakova, N. V., Petrov, R. V., Berezovskiy, A. V., Risovaniy, V. I., Zon, G. A., Ivanovskaya, L. B., Fotin, A. I., Dolbanosova, R. V., 

Livoshchenko, L. P., Livoshchenko, Ye. M., & Palii, A. P. (2020c). Endoparasic diseases of ostriches in eastern Ukraine. Ukrainian 

Journal of Ecology, 10(4), 235-241. doi: 10.15421/2020_193 

Paliy, A. P., Sumakova, N. V., Rodionova, K. O., Nalivayko, L. I., Boyko, V. S., Ihnatieva, T. M., Zhigalova, O. Ye., Dudus, T. V., Anforova, 

M. V., & Kazakov, M. V. (2020d). Disinvasive action of aldehyde and chlorine disinfectants on the test-culture of Toxocara canis 

eggs. Ukrainian Journal of Ecology, 10(4), 175-183. doi: 10.15421/2020_185 

Paliy, A., Sumakova, N., Petrov, R., Shkromada, O., Ulko, L., & Palii, A. (2019). Contamination of urbanized territories with eggs of helmiths 

of animals. Biosystems Diversity, 27(2), 118-124. doi: 10.15421/011916 

Partridge, F. A., Forman, R., Bataille, C., Wynne, G. M., Nick, M., Russell, A. J., Else, K. J., & Sattelle, D. B. (2020). Anthelmintic drug 

discovery: target identification, screening methods and the role of open science. Beilstein journal of organic chemistry, 16, 1203-

1224. doi: 10.3762/bjoc.16.105 

Pouillevet, H., Dibakou, S.-E.,·Ngoubangoye, B., Poirotte, C., & Charpentier, M. J. E. (2017). A Comparative Study of Four Methods for the 

Detection of Nematode Eggs and Large Protozoan Cysts in Mandrill Faecal Material. Folia Primatol., 88, 344-357. doi: 

10.1159/000480233 

Radsikhovskii, M. L., Goralskii, L. P., & Dyshkant, О. V. (2019). Dynamics of leukocytic indices for parvoviral enteritis at dogs. Theoretical 

and Applied Veterinary Medicine, 7(1), 3-7. doi: 10.32819/2019.71001 

Saganuwan, S. A. (2017). Toxicity studies of drugs and chemicals in animals: An overview. Bulgarian Journal of Veterinary Medicine, 

20(4), 291-318. doi: 10.15547/bjvm.983 

Sawyer, P. R., Brogden, R. N., Pinder, R. M., Speight, T. M., & Avery, G. S. (1976). Tinidazole: a review of its antiprotozoal activity and 

therapeutic efficacy. Drugs, 11(6), 423-440. doi: 10.2165/00003495-197611060-00003 

Schmid-Hempel, P. (2009). Immune defence, parasite evasion strategies and their relevance for 'macroscopic phenomena' such as 

virulence. Philosophical transactions of the Royal Society of London. Series B, Biological sciences, 364(1513), 85-98. doi: 

10.1098/rstb.2008.0157 

Seyoum, Z., Demessie, Y., Bogale, B., & Melaku, A. (2017). Field evaluation of the efficacy of common anthelmintics used in the control 

of gastrointestinal nematodes of sheep in Dabat district, Northwest Ethiopia. Irish veterinary journal, 70, 18. doi: 

10.1186/s13620-017-0097-6 

Shkromada, O., Skliar, O., Paliy, A., Ulko, L., Gerun, I., Naumenko, О., Ishchenko, K., Kysterna, O., Musiienko, O., & Paliy, A. (2019a). 

Development of measures to improve milk quality and safety during production. Eastern-European Journal of enterprise 

technologies, 3/11(99), 30-39. doi: 10.15587/1729-4061.2019.168762 

Shkromada, O., Skliar, O., Paliy, A., Ulko, L., Suprun, Y., Naumenko, O., Ishchenko, K., Kysterna, O., Musiienko, O., & Paliy, A. (2019b). 

Development of preventing means for rabits’ coccidiosis. EUREKA: Health Sciences, 3(21), 58-68. doi: 10.21303/2504-

5679.2019.00914 

Ssenyonga, G. S. Z. (1982). Efficacy of fenbendazole against helminth parasites of poultry in Uganda. Trop Anim Health Prod., 14, 163-

166. doi: 10.1007/BF02242148 

Stegniy, B. T., Paliy, A. P., Pavlichenko, O. V., Muzyka, D. V., Tkachenko, S. V., & Usova, L. P. (2019). Virucidal properties of innovative 

disinfectant to Avian influenza virus and Newcastle disease virus. Journal for Veterinary Medicine, Biotechnology and Biosafety, 

5(3), 27-33. doi: 10.36016/JVMBBS-2019-5-3-6 

Stojanov, I., Pavlović, I., Pušić, I., Prodanov-Radulović, J., Ratajac, R., Marčić, D., & Savić, B. (2018). Determination of Endoparasites by 

Faecal Examination in the Wild Boar Population in Vojvodina (Serbia). Macedonian Veterinary Review, 41(1), 39-46. doi: 

10.1515/macvetrev-2017-0029 

Taglioretti, V., Sardella, N., & Fugassa, M. (2014). Effectiveness of coproscopic concentration techniques. Helminthologia, 51(3), 210-214. 

doi: 10.2478/s11687-014-0231-x 

Tomley, F. M., & Shirley, M. W. (2009). Livestock infectious diseases and zoonoses. Philosophical transactions of the Royal Society of 

London. Series B, Biological sciences, 364(1530), 2637-2642. doi: 10.1098/rstb.2009.0133 

Tucker, C. A., Yazwinski, T. A., Reynolds, L., Johnson, Z., & Keating, M. (2007). Determination of the Anthelmintic Efficacy of Albendazole 

in the Treatment of Chickens Naturally Infected with Gastrointestinal Helminths. Journal of Applied Poultry Research, 16(3), 392-

396. doi: 10.1093/japr/16.3.392 

Varkholiak, I., & Gutyj, B. (2018). Determination of acute toxicity of “Bendamin” drug in laboratory animals. Scientific Messenger of LNU 

of Veterinary Medicine and Biotechnologies. Series: Veterinary Sciences, 20(92), 209-212. doi: 10.32718/nvlvet9243 

 
 

Citation: 

Paliy, A.P., Sumakova, N.V., Telyatnikov, A.V., Zhukova, I.O., Kasianenko, O.I., Shkromada, O.I., Suprun, Yu.O., Plyuta, L.V., Yevtushenko, I.D., 

Kovalenko, L.V., Dotsenko, E.A., Palii, A.P. (2020). Study of the toxicity and effectiveness of an antiparasitic agent based on tinidazole and 

fenbendazole.  Ukrainian Journal of Ecology, 10(6), xx-xxx 

 This work is licensed under a Creative Commons Attribution 4.0. License 
 

http://dx.doi.org/10.21303/2504-5679.2019.00914
http://dx.doi.org/10.21303/2504-5679.2019.00914

