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Summary. The goal of the work was to study of acute and sub-acute toxicity parameters of ‘Rybozuril’ biological 
product (AI — diclazuril) on the model of carp. This drug is effective in the treatment of diseases caused by parasitic 
Eimeriidae. Carp scales of two years old were used in experiments. To determine acute toxicity, the fish were prescribed 
with diclazuril in doses of 1 g/kg, 5, 10, and 15 g/kg of live weight. Two experimental and control fish groups of 
30 individuals each were formed to determine sub-acute toxicity of ‘Rybozuril’. Experimental groups of fish were 
prescribed with ‘Rybozuril’ in a dose (by AI) of 50 and 10 mg/kg for two consecutive days. Blood samples were collected 
from six fish from each group for clinical and biochemical indicators after 2, 7, 14, 21, and 28 days. The hemoglobin 
content, number of red blood cells and leukocytes blood was determined. The intensity of peroxide oxidation of lipids 
(PОL), catalase activity, level of total antioxidant capacity (TAC), total proteins, albumin, globulins and glucose, 
circulating immune complexes (CІC) and seromucoids concentration, level of enzymatic activity: aspartate transaminase 
(АSТ), alanine transaminase (АLТ), α-amylase blood plasma were determined. 

The acute toxicity of diclazuril for carp was estimated, LD50 is more than 15,000 mg/kg of live weight, the toxicity of 
diclazuril can be classified as undifferentiated and, in terms of toxicity, it can be classified as hazard class IV. Two 
administrations of the drug ‘Rybozuril’ in a daily dose of 50.0 mg/kg of live weight, the maximum expression of metabolic 
changes in fish was detected from the initial terms of the studies and up to day 21. According to the results the toxic effect 
of the drug in fish was estimated, which did not influence to a number of indicators. The drug in such dose was shown 
immunosuppression and membrane-toxic effects in fish. Two-time administration of the ‘Rybozuril’ drug in a daily dose 
of 10.0 mg/kg body weight leads to metabolic alterations in fish due to the activation of detoxification processes and 
lipoperoxidation maintenance in cell membranes at the physiological level. At the end of the experiment the toxic effect 
of ‘Rybozuril’ in fish characterized by stable parameters in comparing to the control group. 
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Introduction. Diclazuril (C17H9Cl3N4O2) is a 
benzeneacetonitrile derivative. Up to now the mechanism 
of action has not been well studied. It effectively prevents 
early developmental stages of the Protozoa. Diclazuril is 
intended for use in the control of eimeriosis in poultry and 
mammalian livestock. According to the previous studies, 
diclazuril is a low toxic agent. Thus, oral or subcutaneous 
administration of diclazuril in a dose of 5,000 mg/kg does 
not cause death in mice and rats. The administration of 
diclazuril in rats at a dose of 80 mg/kg of weight for three 
months did not lead to significant changes in 
morphological and biochemical blood parameters 
(Conway et al., 2001; Verheyen et al., 1988; FEEDAP, 
2014, 2015; EMEA, 1996; Tokarev et al., 2012; Selifanova 
and Birukova, 2012). 

Diclazuril is highly effective against fish diseases 
caused by parasitic protozoa from the family Eimeriidae of 
Apicomplexa (Molnár and Ostoros, 2007). The easiest 
families of Eimeriidae are widespread among fish inland 
waters of Ukraine. In the conditions of natural 
hydroecosystems Goussia cyprinorum, G. castravetsi, 

G. metschnikowi, G. alburni, G. carpelli, G. leucisci, 
G. syngnathi, Eimeria scardini, E. rutili, and E. radae are 
registered. For industrial species of pond farms of 
particular importance are the species Goussia carpelli, 
G. subepithelialis, G. sinensis, G. cheni. Tilapia is infected 
by Goussia cochlidarum in the closed water supply systems 
(Maltsev, 2012; Trombitskiy and Bushuev, 2012). 

The ‘Rybozuril’ drug (contains 10% of the active 
substance diclazuril), according to the results of previous 
studies, proved to be highly effective in controlling fish 
diseases caused by Eimeriidae protozoa families. 
Therefore, determination of the impact of this drug is an 
important step for further studies. 

The aim of the study was to determine the parameters 
of acute (lethal) and sub-acute toxicity of the drug 
‘Rybozuril’ using common carp (Cyprinus carpio) as a 
model. 

Materials and methods. A study on the acute toxicity 
of diclazuril was carried out as described (Kotsiumbas 
et al., 2006) modified for carp. Two-year-old carp was 
used for the experiments.  
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A preliminary study was conducted to determine the 
approximate average lethal dose. The drug was 
administrated individually through a catheter in a dose of 
1, 5, 10, and 15 g/kg of body weight based on 1% starch 
paste. 

The effect of the ‘Rybozuril’ drug on the biochemical 
and clinical parameters of fish blood was determined in 
the dynamics of the sub-acute toxicological experiment. 
The experiment was conducted using a two-year-old carp. 
Two experimental and one control groups of 30 fishes 
each were formed. Fish of each group were kept in separate 
aquariums with capacity of 0.2 m3 with artificial aeration 
and temperatures of 18–22 °C. In the first and second 
experimental groups, fish for two consecutive days 
prescribed the ‘Rybozuril’ in a daily dose of 50 and 
10 mg/kg body weight (for AI) respectively. The drug was 
prescribed to fish individually using a catheter based on 
1% starch paste. In the control group, a starchy paste was 
added without the preparation (Demidov and Berezkina, 
1986).  

For the purpose of clinical and biochemical studies 
blood sampling was carried out from six fish from each 
group on 2nd, 7th, 14th, 21st, and 28th days. Blood samples 
was collected by a paste-like pipette from the tail artery 
according to the generally method. Obtained blood 
samples were stabilized with heparin, to determine the 
biochemical parameters of blood serum. 

Fish manipulation was carried out in accordance with 
existing regulations governing the organization of work 
using experimental animals and observance of the 
principles from European convention for the protection of 
vertebrate animals used for experimental and other 
scientific purposes (CEC, 1986). 

The intensity of peroxide oxidation processes in blood 
plasma was determined by the level of production of its 
products: primary conjugated dienes (CD) and malonic 
dialdehyde (MDA) under extraction conditions in a 
mixture of heptane isopropanol (1:1) as previously 
described (Gavrilov and Mishkorudnaya, 1983); at 
wavelengths of 233 and 247 nm; the values of CD 
expressed as μmol/dm3, and MDA at specific absorption 
rate in 1.0 cm3 (ΔD/cm3). 

The catalase activity in blood plasma was determined, 
as described (Korolyuk et al., 1988), using H2O2 with 
incubation medium (0.04412 N solution of H2O2, 0.01 N 
solution of KH2PO4, 0.1 M Tris-HCl buffer, pH 7.4, 4.5% 
solution of ammonium molybdenum acid); at a 
temperature of 37 ± 1 °С; at a wavelength of 410 nm; 
expressed as μmol H2O2/dm3 in 1 min. 

The measurement of antioxidant activity (TOL) in 
blood plasma was carried out in accordance with 
(Klebanov et al., 1988), by the total ability of structural 
antioxidants to inhibit the accumulation of TBA-active 
products induced in a medium of 25 mM FeSO4 in 
0.002 N HCl; at a wavelength of 535 nm; expressed as % of 
the formation inhibition of TBA-active products. 

The level of hematological parameters and the content 
of total proteins, albumin, glucose and the level of 
enzymatic activity: aspartate aminotransferases (AST), 
alanine aminotransferases (ALT), α-amylase in blood 
plasma were determined by generally accepted methods 
and using Cormay (Poland) reagent kits as described in 
the manual (Vlizlo, 2012). The concentration of 
circulating immune complexes (CIC) of the average 
molecular weight was determined, as described 
(Kondrakhin et al., 1985), by precipitation of the protein 
complexes antigen-antibody PEG-6000; serum cords as 
described (Men’shikov, 1987); at wavelength of 260 and 
280 nm; expressed as mg/cm3. Registration of biochemical 
parameters was carried out using a spectrophotometer 
Shimadzu UV-1800 (Japan). 

Statistical analysis of the obtained results was carried 
out in accordance with the recommendations on 
biometrics using the Microsoft Excel for Windows XP 
application package. 

Results and discussion. At the determining of the 
acute lethal dose for pond fish based on the previous 
experiments for estimation of limit lethal dose of diclazuril 
we did not observe fish death during 21 days. The 
administration of diclazuril in a dose of more than 15 g/kg 
body weight was not feasible, considering that the 
maximum concentration of the drug that can be created in 
the starch gel is 25% which is physiologically impossible to 
administrate starch paste in a volume of more than 
60 ml/kg of weight.  

Due to the absence of fish death throughout the 
experiment, the median lethal dose LD50 could not 
determine. At the 21st day after treatment, the fishes were 
euthanized with the further necropsy, which showed no 
special changes in the internal organs. 

Consequently, due to the absence of fish death, LD50 
was not able to estimate when the maximum dose of 
diclazuril, but according to the results of the study, it is 
greater than 15 g/kg weight. In accordance with the 
classification proposed by Medved’, Kagan and Spynu 
(1968) and adopted by the WHO, the toxicity of the test 
drug can be classified as non-expressed, and regarding the 
state standard (GOST 12.1.007-76) diclazuril can be 
classified as toxicity class IV. 

Clinical and biochemical parameters of blood after 
administering a therapeutic dose and five times higher 
therapeutic dose were analyzed to determine the effect of 
the drug ‘Rybozuril’ on fish. During the experiments 
behavioral changes of fishes in the experimental and 
control groups were not observed.  

Table 1 shows the dynamics of hematological 
parameters in each group. 

The data present in Table 1 indicates no statistical 
changes in the hematological parameters for both doses. 

Table 2 shows the results of determining the basic 
biochemical parameters of blood and markers of 
congenital immunity of fish during ‘Rybozuril’ exposure. 
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Table 1 — Hematological parameters in carp after two administrations of ‘Rybozuril’ in a daily dose of 50.0 and 
10 mg/kg body weight (n = 6; М ± m) 

Parameters Groups Period of experiment, day 
2 7 14 21 28 

Hemoglobin,  
g/l 

І 98.3 ± 1.8 96.8 ± 4.3 96.6 ± 1.7 98.8 ± 1.8 101.3 ± 1.4 
ІІ 98.4 ± 2.0 93.2 ± 1.0 97.5 ± 3.9 98.8 ± 1,5 98.6 ± 3.1 

Control 99.5 ± 3.7 92.2 ± 1.5 96.3 ± 5.1 100.2 ± 2.7 101.3 ± 0.9 

Red blood cells,  
1012/l 

І 7.6 ± 0.4 7.7 ± 0.3 7.9 ± 0.1 7,6 ± 0,1 7.6 ± 0.2 
ІІ 7.8 ± 0.5 8.2 ± 0.3 8.2 ± 0.3 7.9 ± 0,3 7.8 ± 0.1 

Control 7.6 ± 0.2 7.8 ± 0.4 7.6 ± 0.1 7.8 ± 0.1 7.8 ± 0.3 

White blood cells,  
109/l 

І 19.2 ± 0.2 19.2 ± 0.4 18.9 ± 0.2 19.5 ± 1.1 19.2 ± 0.7 
ІІ 20.1 ± 0.7 19.5 ± 0.3 19.3 ± 04 19.2 ± 0.9 19.3 ± 0.7 

Control 19.6 ± 0.6 19.6 ± 0.5 19.8 ± 0.9 19.8 ± 0.6 19.9 ± 0.6 
Notes: * — р ≤ 0.1, ** — р ≤ 0.05, *** — р ≤ 0.01, **** — р ≤ 0.001. 

Table 2 — Biochemical parameters in carp after two administrations of ‘Rybozuril’ in a daily dose of 50.0 and 
10 mg/kg body weight (n = 6; М ± m) 

Parameters Group Period of experiment, day 
2 7 14 21 28 

Total protein,  
g/l 

І 32.86 ± 1.08 32.60 ± 0.56 32.24 ±  1.60 32.42 ± 0.68 32.60 ± 1.37 
ІІ 32.69 ± 1.02 31.96 ± 0.66 31.82 ±  0.76 31.92 ± 1.14 33.02 ± 1.03 

Control 33.42 ± 1.0 34.21  ± 1.01 33.81  ± 1.14 33.62 ± 1.05 32.62  ± 0.76 

Albumins,  
g/l 

І 19.38 ± 0.39 18.41 ± 0.59 18.96 ± 0.97 19.18 ± 0.68 19.59 ± 1.20 
ІІ 19.66 ± 0.22 18.74 ± 0.15 19.04 ± 0.49 18.66 ± 0.56 19.74 ± 0.29 

Control 19.60 ± 0.30 20.12  ± 1.28 20.90 ± 1.03 19.83  ± 0.78 19.64  ± 1.04 

Globulins,  
g/l 

І 13.48 ± 1.04 14.20 ± 0.93 13.28 ± 1.72 13.24 ± 0.93 13.02 ± 2.14 
ІІ 13.03 ± 1.14 13.22 ± 0.80 12.79 ± 0.71 13.26 ± 1.18 13.28 ± 1.0 

Control 13.82 ± 0.71 14.10 ± 1.88 12.91 ± 0.66 13.79 ± 0.66 12.98 ± 0.84 

CІC,  
mg/ml 

І 0.13 ± 0.005** 0.115 ± 0.012 0.110 ± 0.004 0.118 ± 0.003 0.115 ± 0.006 
ІІ 0.105 ± 0.003 0.113 ± 0.005 0.110 ± 0.004 0.115 ± 0.003 0.118 ± 0.009 

Control 0.110 ± 0.004 0.118 ± 0.009 0.120 ± 0.004 0.120 ± 0.004 0.118 ± 0.007 

Sm,  
mg/ml 

І 0.29 ± 0.01**** 0.28 ± 0.01**** 0,26 ± 0.01**** 0.230 ± 0.004*** 0.20 ± 0.01 
ІІ 0.18 ± 0.01 0.20 ± 0.01 0,178 ± 0,009 0,20 ± 0,004 0,20 ± 0,004 

Control 0.17 ± 0.01 0.18 ± 0.01 0.178 ± 0.005 0.19 ± 0.01 0.193 ± 0.003 
Notes: * — р ≤ 0.1, ** — р ≤ 0.05, *** — р ≤ 0.01, **** — р ≤ 0.001. 

It was found that in blood plasma of fish from 
experimental groups I and II, there was no statistical 
changes in the content of total proteins during the 
experiment. An exception was the tendency to decrease its 
level on 21st day after the drug administration. However, 
during the introduction of the drug in both doses on the 
7th and 14th day of the experiment, a tendency to decrease 
their albumin fraction was determined, which for the fish 
from group I and II averaged at 8.9 and 7.2% respectively. 
At the end of the experiment, the value of the indicator did 
not acquire statistical changes and close to their control 
level. 

In addition, the toxic manifestation of the action of the 
drug at a higher dose (experiment I) indicates an increase 
of the level of the formation of osmotic phase proteins — 
seromucoids, the maximum content of which in the blood 

plasma of fish was set on the 2nd day after the introduction 
of ‘Rybozuril’ (70.6%, p < 0.05). On the 7th, 14th, and 
21st day of the experiment, an increase in serum levels in 
the blood plasma of fish and experimental group was 55.6, 
44.4, and 21.1% (p < 0.05) respectively, relative to the 
control values of the indicator. The obtained results are 
consistent with the increase of the level of circulating 
immune complexes (CIC) of the average molecular weight 
in blood plasma of fish in this group on the 2nd day after 
administration of the drug, which is an average of 16.3% 
(p < 0.05) relative to control. 

The CIC are constantly circulating in the blood, which 
are important immune homeostasis components, and 
their elimination occurs by the cells of the 
reticuloendothelial system (Levinsky, 1981). It should be 
noted that the probable CIC increasing the physiological 
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products of the reaction ‘antigen’-‘antibody’, which was 
determined by the effect of the drug in a toxic dose 
(experiment I), might be explained either by the 
antibodies development due to dysfunction of 
mechanisms of nonspecific protection in the forced mode, 
or by a shift in the elimination of CIC due to the 
functioning of the reticuloendothelial system (Vlizlo, 
2012). 

This fact, along with the increasing in the formation of 
serum counts in fish from this experimental group can 

reflect the phases of the development of immunotoxic 
reactions in their organisms. 

The protein metabolism activity, as well as the 
enhancement of the formation of lipoproteins, which are 
necessary for the restoration of affected cell membranes, is 
shown by the action of a number of xenobiotics (Al-Akel 
et al., 2010). 

The intensity of the processes of lipoperoxidation and 
the activity of the antioxidant system in carp by using the 
‘Rybozuril’ drug is shown in Table 3. 

Table 3 — The intensity of lipoperoxidation processes and the activity of the antioxidant system in carp after two 
administrations of ‘Rybozuril’ in a daily dose of 50.0 and 10 mg/kg body weight (n = 6; М ± m) 

Parameters Group Period of experiment, day 
2 7 14 21 28 

Peroxide oxidation of lipids (PОL) 

Conjugated dienes, 
μmol/l 

І 15.60 ± 0.87**** 22.41 ± 0.65* 27.86 ± 1.63 27.22 ± 1.66 25.04 ± 0.47 
ІІ 25.33 ± 0.95 24.98 ± 1.15 25.42 ± 1.57 28.97 ± 1.48 25.50 ± 2.08 

Control 26.02 ± 1.51 25.85 ± 1.67 26.15 ± 0.42 26.31 ±0.28 25.96 ± 2.08 

Malonic dialdehyde, 
ΔD/cm3 

І 3.38 ± 0.37** 4.08 ± 0.47** 4.40 ± 0.28** 4.44 ± 0.37** 4.54 ± 0.28** 
ІІ 5.44 ± 0.50 5.75 ± 0.11 5.85 ± 0.70 5.40 ± 0.50 6.10 ± 0.17 

Control 5.64 ± 0.28 5.74 ± 0.27 5.74 ± 0.38 5.80 ± 0.16 5.81 ± 0.41 
Level of total antioxidant capacity (TAC) 

Catalase activity,  
μmol H2O2/dm3 in 1 min 

І 21.6 ± 0.3* 20.9 ± 0.5 20.8 ± 1.0 20.1 ± 0.8 19.3 ± 0.3 
ІІ 26.9 ± 1.5*** 28.0 ± 0.6**** 30.4 ± 3.0** 26.2 ± 1.4*** 22.3 ± 0.6* 

Control 19.6 ± 0.7 19.6 ± 0.6 20.1 ± 0.3 19.9 ± 0.6 20.2 ± 0.7 

Inhibition,  
%  

І 58.0 ± 4.9 59.2 ± 2.7 58.4 ± 1.8 58.9 ± 2.6 58.6 ± 2.3 
ІІ 52.2 ± 9.8 53.1 ± 4.4 47.3 ± 3.4** 43.0 ± 5.8** 35.5 ± 2.6**** 

Control 57.7 ± 4.6 58.6 ± 6.3 58.7 ± 1.1 57.3 ± 0.7 59.1 ± 1.6 
Notes: * — р ≤ 0.1, ** — р ≤ 0.05, *** — р ≤ 0.01, **** — р ≤ 0.001. 

The membrane-toxic effect of the drug at a higher dose 
indicates inhibition of the intensity of the processes of 
peroxide oxidation of lipids by the level of formation of 
lipoperoxidation products in fishes and experimental 
group (Table 3). Thus, on the 2nd and 7th day of the 
experiment, blood plasma of fish in this group recorded 
decrease in the level of primary lipid oxidation products 
(LOPs) — conjugated dienes an average of 40.0 and 13.3% 
(p < 0.05) relative to control. The value of the indicator, 
from the 14th day and at the end of the experiment (after 
28 days), reached its control level. 

However, from the 2nd to 28th day of the experiment, in 
the blood plasma of fish from group I, a decreasing of 
terminal membrane-toxic products of lipoperoxidation — 
MDA formation was determined. Thus, on 2nd, 7th, 14th, 
21st, and 28th day after drug administration at a higher 
dose, the reduction of the MDA content in the plasma of 
fish was 40.0, 29.0, 23.3, 23.4, and 21.9% (p < 0.05) 
respectively, in relation to the control values. 

The total antioxidant capacity (TAC) in blood plasma 
of fish at the effect of the drug in a lower dose had other 
changes. Thus, fishes of the group II during the 
experiment, an increase in the enzymatic activity of 

catalase was detected on average by 34.7% (p < 0.05) in 
comparison to the control. In the same time in the blood 
samples from fishes in this group, a gradual consumption 
of non-enzymatic levels of TAC was found on the 
dynamics of the overall TAC index. Thus, on 2nd, 7th, 14th, 
21st, and 28th day after the introduction of the drug, the 
level of this indicator decreased in blood plasma of fish in 
comparison to its control values by 9.5, 9.4, 19.4, 25.0, and 
40.0% (p < 0.05) respectively. 

Therefore, it should be noted that during the 
experiment in the fish which obtained drug at a lower dose 
(group II), the intensity of the processes of the POL 
(according to the level of formation of its primary and end 
products) was at the level of physiological control. It could 
be explained by occurring of compensatory expenditure of 
a pool of endogenous structural antioxidants (at TAC 
decreasing) and adaptogenic enhancement of catalase 
activity: the maximum expressed changes in the values of 
the parameters were found on the 28th and 14th day of the 
experiment. It is known that catalase plays a major role in 
the adaptation of cells to the increased intensity of 
catabolic and destruction (Marques et al., 2015), and the 
determined dynamics of this enzyme as a result of the 
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introduction of the drug is cells adaptation to maintain the 
processes of lipoperoxidation in their membranes at the 
physiological level. 

The dynamics of enzymes and glucose in the blood 
plasma of carp for the use of drug ‘Rybozuril’ is shown in 
Table 4. 

Table 4 — Enzymes and glucose dynamics in blood plasma of carp after two administrations of ‘Rybozuril’ in a daily 
dose of 50.0 and 10 mg/kg body weight (n = 6; М ± m) 

Parameters Groups Period of experiment, day 
2 7 14 21 28 

АLТ,  
mmol/(h×l) 

І 0.37 ± 0.01 0.37 ± 0.02 0.4 ±0.01 0.38 ±0.01 0.4 ±0.01 
ІІ 0.32 ± 0.01*** 0.3 ± 0.01** 0.38 ±0.02 0.44 ±0.03 0.4 ±0.03 

Control 0.36 ± 0.003 0.37 ±0.02 0.38 ±0.01 0.40 ±0.04 0.41 ±0.01 

АSТ,  
mmol/(h×l) 

І 1.98 ± 0.03 2.12 ±0.03 1.59 ± 0.04** 1.77 ± 0.05** 1.58 ± 0.05*** 
ІІ 2.61 ± 0.02** 1.8 ± 0.03*** 1.59 ± 0.05** 2.15 ±0.04 2.17 ±0.06 

Control 2.13 ± 0.12 2.1 ±0.06 2.07 ±0.11 2.11 ±0.10 2.09 ± 0.09 

α-amylase, 
mg/(sec×l) 

І 5.10 ± 0.13 4.61 ± 0.19 4.44 ± 0.03**** 4.48 ± 0.05**** 5.07 ± 0.05 
ІІ 5.07 ± 0.08 5.11 ± 0.09 5.25 ± 0.14 5.29 ± 0.13 5.10 ± 0.04 

Control 4.98 ± 0.03 4.97 ± 0.03 4.97 ± 0.03 5.01 ± 0.02 5.08 ± 0.07 

Glucose,  
mmol/l 

І 3.52 ± 0.04 3.17 ± 0.05*** 3.04 ± 0.09** 3.51 ± 0.16 3.53 ± 0.13 
ІІ 3.48 ± 0.09 3.38 ± 0.06 3.35 ± 0.07 3.45 ± 0.03 3.6 ±0.05 

Control 3.56 ± 0.06 3.51 ±0.03 3.52 ±0.14 3.57 ±0.14 3.56 ±0.13 
Notes: * — р ≤ 0.1, ** — р ≤ 0.05, *** — р ≤ 0.01, **** — р ≤ 0.001. 

It was noticed that there is decrease the level of glucose 
in the blood of fish from group I on 7th and 14th day of the 
experiment, having valued 9.7 and 13.6% (p < 0.05) 
respectively in comparison to the control. The results 
suggested compensatory character and aimed at activation 
of detoxification processes due to administration of the 
drug in a toxic dose. At the end of the experiment (on the 
21st and 28th day), the value of the indicator was not 
statistically different from the control. 

It is known that the magnitude of the induction of 
activity of hepatic enzymes in the blood is proportional to 
the degree of destruction of hepatocytes and the activity of 
the pathological process (Khazanov, 1988, De Bono, 
1994). 

The drug administration at a lower dose at the 
beginning of the experiment affected the intensity of the 
transamination processes in the liver and myocardium of 
fish (Table 2). Thus, on the 2nd and 7th day of the 
experiment in blood plasma of fish from group II, a 
significant decrease in the enzymatic activity of ALT was 
recorded on average by 11.1 and 18.9% (p < 0.05) relative 
to the control.  

Whereas, on the 2nd day, the AST level, which 
participates in providing cytoplasm to substrates for 
gluconeogenesis in the conversion of pyruvate to glucose 
(Dirksen, 1990), in the blood of fish from this group 
significantly increased by 22.5%, and on the 7th day 
decreased by 14.3% relative to its control values. Thus, the 
obtained results indicate, on the one hand, the temporal 
inhibition of the processes of transamination, and on the 
other hand there is intensity of detoxification systems in 
the liver of experimental fish. 

Glucose decreasing in blood plasma of fish was 
observed on the 7th and 14th day as a result of drug 
administration in a toxic dose. It suggests the participation 
of α-amylase, the activity of which at this time was reduced 
by 7.2 and 10.7% respectively relative to the control level 
of the enzyme. The established changes in the indicators at 
the end of the experiment had a restoration to the 
physiological values. 

Thus, the maximum severity of metabolic changes in 
fish after two-time administration of the ‘Rybozuril’ drug 
in a daily dose of 50.0 mg/kg body weight was found at the 
initial stages of the study and until 21st day. According to 
the obtained results, manifestations of the toxic effect of 
the drug in fish, that had no reciprocal character by a 
number of indicators. The drug in such dose was shown 
immunosuppression and membrane-toxic effects in fish.  

The metabolic alterations in fish due to the drug effect 
at a lower dose (group II) influence on the activation of 
detoxification processes and maintenance of processes of 
lipoperoxidation in cell membranes at the physiological 
level. It was stated that at the end of the experiment 
dynamics of most of the investigated parameters had a 
reversible character and by their value approached the 
physiological level (control). 

Conclusions. 1. Due to the absence of fish death after 
determining the maximum dose of diclazuril LD50 it was 
not possible to determine. However, it can be classified as 
hazard class IV toxicity. 

2. Two-time administration of the ‘Rybozuril’ drug in 
a daily dose of 50.0 mg/kg body weight, the maximum 
exposure to metabolic changes in fish was observed in the 
initial terms of the study until 21st day. Based on the 
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obtained results, manifestations of the toxic effect of the 
drug in fish at the end of the experiment dynamics of most 
of the investigated parameters had not a reversible 
character. The drug in such dose was shown 
immunosuppression and membrane-toxic effects in fish. 

3. Two-time administration of the ‘Rybozuril’ drug in 
a daily dose of 10.0 mg/kg body weight leads to metabolic 
alterations in fish due to the activation of detoxification 
processes and lipoperoxidation maintenance in cell  

membranes at the physiological level. At the end of the 
experiment the toxic effect of ‘Rybozuril’ in fish 
characterized by stable parameters in comparing to the 
control group. 

Outlooks. Taking into account the obtained results 
and data of previous studies, it is planned to introduce the 
‘Rybozuril’ drug into the practice of veterinary medicine 
and fish farming in order to control fish diseases caused by 
the parasitic protozoa from family Eimeriidae. 
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