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The aim: to determine the effect of a preparative form of an antiemeric agent based on maduramycin and nicarbazine 

on the body of white rats and broiler chickens under the conditions of a subacute experiment.  

Materials and methods. The formulation based on maduramycin and nicarbazine was administered to rats and broiler 

chickens with feed for 28 days. One control and three experimental groups were formed for the experiment: Group I – 

animals received a complete diet without admixture of the formulation (control group), Group II – animals that were 

administered the formulation (by the amount of active substances) at a dose of 5.0 mg / kg, III – 25.0 mg/kg and IV – 

50.0 mg/kg of feed, respectively. In order to establish the toxic effect of the formulation on the body of experimental 

birds on 7, 14, 28 days of the experiment and 7 days after discontinuation of the formulation, 5 heads from each group 

were killed under light ether anesthesia, blood samples were taken for hematological and biochemical studies.  

Results. During the study of the general clinical condition of rats and broiler chickens of the experimental groups, no 

significant changes in behavior and appearance were detected, compared with the control.  

Hematological parameters of broiler chickens it was found that the receipt of the formulation with feed at doses of 5, 25 

and 50 mg/kg body weight, causes a decrease in hemoglobin and an increase in hematocrit in broiler chickens on day 7 

of the experiment. It was found that the changes are reversible, on the 28th day of the experiment the value of these in-

dicators was within the physiological norm.  

In the study of hematological and biochemical parameters of rats, it was found that the receipt of the formulation with 

food in doses of 25.0 and 50.0 mg/kg for 28 days, causes a decrease in hemoglobin and increase hematocrit, total pro-

tein, albumin, creatinine and urea in male rats on the 7th day of the experiment.  

Conclusions. Under conditions of repeated oral administration of the preparation mixture to rats and poultry at doses 

of 5, 25 and 50 mg/kg body weight in the absence of clinical signs of poisoning, insignificant fluctuations in hematolog-

ical and biochemical parameters were identified 
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1. Introduction 

Coccidiosis is one of the most common poultry 

diseases in the world. This is due to the fact that patho-

gens penetrate the intestinal epithelium, causing enteritis 

and diarrhea. The bird is unable to assimilate feed nutri-

ents, which leads to low growth rates, increased feed 

conversion, and eventually death of the bird [1].  

With outbreaks of coccidiosis in poultry farms, 

average daily gains decrease by 5–10 %, feed conversion 

increases by 7–12 %, mortality can reach 25–40 %. Often 

the disease occurs in the form when the bird is clinically 

healthy, however, gains decrease and the ratio of the 

amount of feed consumed per unit of live weight gain in-

creases. The recovery of growth rates, even after treat-

ment, is very slow. Some batches of broilers may not be 

able to reach their full production potential. Coccidia can 

also negatively affect the immune system, making the 

bird more vulnerable to other pathogens. In general, 

eimeriosis is considered one of the most severe diseases 

for poultry health, which causes huge economic losses 

for poultry producers around the world [2]. 

To combat eimeriosis, chemopreventive agents 

are used that inhibit or completely stop the formation of 

endogenous forms of coccidia in the bird's body. These 

anti-coccidial drugs include ionophore coccidiostatics. 

These are substances that contain a polyester group. The-

se include such coccidiostatics: sodium monensin, sodi-

um lasalocid, ammonium maduramycin, narazine, sodi-

um salinomycin, sodium semduramycin. Ionophore anti-

biotics have a coccidiostatic effect against extracellular 

asexual forms (sporozoites, merozoites) of the endoge-

nous development of eimeria in poultry [3]. Their anti-
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coccidic action is based on the ability to form complexes 

with monovalent ions of basic metals (potassium and so-

dium), which makes cell membranes permeable to these 

ions in the internal and opposite directions, thus changing 

the concentration of these ions in eimeria cells. To main-

tain the osmotic balance, the parasite is forced to expend 

a lot of energy, which, as a result, leads to the overflow 

of the cell with water and its death. Since the mechanism 

of action of ionophore antibiotics is practically the same, 

cross-resistance often develops in coccidia to these sub-

stances [4].  

Ionophores, despite their rather high anti-coccidial 

efficacy, maintain the cycle of some eimeria, and thus 

contribute to the development of immunity. This proper-

ty, combined with a wide spectrum of action, including 

on pathogenic bacteria that negatively affect the growth 

and conversion of feed, makes these drugs the main in 

the fight against coccidiosis in broilers and replacement 

chickens [5].  

Another group of anti-eimer drugs includes 

chemically synthesized drugs: decoquinate, robenidine 

hydrochloride, clopidol, toltrazuril, diclazuril, ampro-

lium and its derivatives zoalene and nicarbazine, dia-

veridin. Chemicals are effective against all types of ei-

meria, but their disadvantage is that the resistance of 

parasites to their action develops faster than to iono-

phores. Therefore, an uncontrolled increase in doses 

should be avoided when using chemical coccidiostatics, 

because this can lead to the occurrence of epizootics. 

The use of combined drugs slows down the adaptation 

of coccidia to drugs and has a positive effect in the con-

trol of coccidiosis [6].  

With the evocation of the authorities of the new 

combined types, it is necessary to give respect not only to 

the combined therapeutic effect, but to the toxic injection 

of the drug. It is necessary to respect the animals, not on-

ly for the GOST, the toxicity of ale, and at the forefront 

of toxic effects, which can be manifested with trivial ap-

propriate treatment of the drug at the doses of the lowest 

for toxic [7–8]. In the case of fallowness from the speed 

of action and doses, the signs of detachment can be seen 

in the steps of degradation of the homeless camp, or at 

once manifested in important forms. The creatures grow 

awake, showing sensitivity to the occasional irritant, and 

the incols grow aggressive. For an intensive relocation, 

the repression of the creatures is very buzzing, with signs 

of a loss of control and coordination of rucks. In some 

cases, they observed one by one cloned convulsions, an-

imals move their limbs unnaturally [9].  

In case of poisoning with low toxic substances, 

animals first show anxiety, then muscle cramps begin, 

turning into a tremor, which spreads throughout the body 

and intensifies. Against the background of a tremor, 

shortness of breath may appear, which worsens over 

time. For convulsive attacks of the creature, go to the 

stage of depression. Before the hour, the middle step is 

cut off, the tremor is not very bright, but it is not very 

bright. Reflexes are malnourished, sometimes are more 

likely to show up in appetite or, vice versa, and not to 

liven up the feed [10].  

According to our preliminary data, acute toxicity 

of the formulation by oral administration shown that the 

LD50 of the preparative form of antiemeric agent for 

white mice for a single oral administration is 

238.05±28.08 mg/kg body weight. LD50 of the prepara-

tive form of antiemeric agent for white rats with a single 

oral administration is 260.51±28.83 mg/kg body weight. 

LD50 of the preparative form of antiemeric agent for 

guinea pigs for a single oral administration is  

275±21.12 mg/kg body weight [11]. 

The aim: to determine the effect of a preparative 

form of an antiemeric agent based on maduramycin and 

nicarbazine on the body of white rats and broiler chick-

ens under the conditions of a subacute experiment.  

 

2. Materials and methods  

Determination of subacute toxicity of the prepara-

tive form of antiemeric agent based on maduramycin and 

nicarbazine was performed on two species of animals: 

white male rats and broiler chickens.  

Determination of subacute toxicity was carried 

out in accordance with Test No. 407: Repeated Dose 28-

day Oral Toxicity Study in Rodents [12]. The studies 

were carried out on the basis of the vivarium of the toxi-

cological monitoring laboratory NSC «IECVM» in 

2016–2017. 

In the first stage, the subacute toxicity of the for-

mulation was studied in 80 laboratory adult male rats 

weighing 200±20 g. The formulation based on madu-

ramycin and nicarbazine was administered with food for 

28 days. For the experiment was formed one control and 

three experimental groups of 20 rats each: Group I – an-

imals received a complete diet without admixture of the 

formulation (control group), group II – animals that were 

administered the formulation (by the amount of active 

substances) at a dose of 5.0 mg / kg, III – 25.0 mg/kg and 

IV – 50.0 mg/kg of feed, respectively.  

Blood sampling for hematological and biochemi-

cal studies was performed on days 7, 14 and 28 of the 

experiment and 7 days after discontinuation of the for-

mulation.  

In the dynamics of subacute experiment (daily) in 

rats studied integrated indicators of animal behavior, ap-

pearance, reactions to external stimuli, body weight, wa-

ter and food intake, as well as indicators that characterize 

the functions of organs and systems, using generally ac-

cepted methods.  

In the second stage, subacute toxicity of a formu-

lation based on maduramycin and nicarbazine was stud-

ied in broiler chickens. For the experiment on the princi-

ple of analogues were formed three experimental and one 

control group, 20 birds in each (n = 20). Prior to the ex-

periment, the bird was weighed and labeled. The chick-

ens of the control and experimental groups were fed 

good-quality complete feed, which corresponded to age 

and productivity, in accordance with the approved tech-

nological norms.  

The formulation was administered orally with 

food for 28 days. In group I – the bird received a com-

plete diet without the addition of the formulation (control 

group), group II – the bird, which was administered the 

formulation at a dose of 5.0 mg/kg, III – 25.0 mg/kg and 

IV – 50.0 mg/kg of feed, respectively.  

During the experiment, the clinical condition and 

behavior of the bird were observed. In the dynamics of 

subacute experiment (daily) in broiler chickens studied 
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integrated indicators (behavior, appearance, reactions to 

external stimuli, body weight, water and food intake), as 

well as indicators that characterize the functions of or-

gans and systems, using generally accepted methods .  

In order to establish the toxic effect of the formu-

lation on the body of experimental birds on 7, 14,  

28 days of the experiment and 7 days after discontinua-

tion of the formulation, 5 chickens from each group were 

killed under light ether anesthesia, blood samples were 

taken for hematological and biochemical studies.  

Hematological studies included determination of 

total hemoglobin (HGB), hematocrit (HCT), mean eryth-

rocyte volume (MCV), and erythrocyte count (RBC). 

Hematological parameters of experimental animals were 

determined in whole blood with anticoagulant on a he-

matology analyzer “Sysmex” (Japan) [13].  

Studies of the functional status of the liver and 

kidneys included determination of total protein, albumin, 

creatinine, urea (rats), uric acid (broiler chickens). The 

level of activity of the following enzymes was deter-

mined in blood serum: alanine aminotransferase and as-

partate aminotransferase [13]. For biochemical studies, 

blood serum was obtained by standing in tubes in a ther-

mostat for 15 minutes. To separate the serum from the 

clot on the inner wall of the tube was performed with a 

stainless steel rod. Centrifuged at 3000 rpm for  

15 minutes. Blood serum was collected using a dosing 

pipette into sterile Eppendorf-type tubes.  

Statistical processing of research results was per-

formed using statistical methods (StatPlus v5 for Win-

dows) with determination of the arithmetic mean (M), the 

statistical error of the arithmetic mean (m), the probabil-

ity of the difference (P) between the arithmetic means of 

the two variation series by the confidence factor for the 

difference of the means (t). The difference between the 

two values was considered probable at * p≤0.05;  

** р≤0.01; *** р≤0.001 [14]. 

Experiments conducted on animals do not contra-

dict the current legislation of Ukraine (Article 26 of the 

Law of Ukraine 5456-VI of 16.10.2012 “On protection 

of animals from cruel treatment”) and “General ethical 

principles of animal experiments”, adopted by the First 

National Congress of Bioethics (Kyiv, 2001), interna-

tional bioethical standards (materials of the IV European 

Convention for the Protection of Vertebrate Animals 

Used for Experimental and Other Purposes) (Strasbourg, 

1985) and Council Directive 86/609/EEC of 24 Novem-

ber 1986 on the approximation of laws, regulations and 

administrative provisions of the Member States regarding 

the protection of animals used for experimental and other 

scientific purposes [15]. Animal studies were conducted 

taking into account the basic principles of bioethics (con-

clusion approved by the Commission on Bioethical Ex-

amination of National scientific center «Institute of Ex-

perimental and Clinical Veterinary Medicine» dated 

05.02.2010). 

 

3. Research results 

During the study of the general clinical condition 

of rats of the experimental groups, no significant changes 

in behavior and appearance were detected, compared 

with the control. Throughout the observation period, the 

animals were active, had a satisfactory appetite, respond-

ed well to sound and light stimuli, they retained reflex 

excitability; respiratory, urination and defecation disor-

ders were not noted.  

The results of the study of hematological parame-

ters of rats are shown in Table 1.  

 

Table 1  

Hematological parameters of blood of male rats with subacute oral administration of a formulation based on  

maduramycin and nicarbazine (M±m; n=5) 

Groups 

Terms of research, days 

7 14 28 
7 after  

administration 

Total hemoglobin (HGB), g/dm
3
 

Control 117.50±4.50 118.60±3.10 119.18±5.40 118.11±3.20 

5,0 mg/kg 118.01±3.60 118.87±2.60 118.30±4.10 119.75±2.10 

25,0 mg/kg 112.64±2.30* 117.53±3.80 117.97±2.56 117.40±4.50 

50,0 mg/kg 110.30±3.10* 116.61±2.30 117.44±4.10 118.05±2.65 

Hematocrit (HCT), % 

Control 46.31±1.28 47.18±2.12 46.08±0.90 47.11±2.26 

5,0 mg/kg 45.24±2.08 46.86±1.20 45.10±0.72 45.04±1.15 

25,0 mg/kg 48.18±2.22* 47.98±0.86 47.95±1.35 46.93±2.34 

50,0 mg/kg 49.92±1.18* 46.96±1.36 46.02±2.08 47.90±2.12 

Mean erythrocyte volume (MCV), μm
3
 

Control 120.98±2.92 122.20±2.43 122.88±1.94 119.98±2.10 

5,0 mg/kg 121.12±1.52 124.89±1.36 120.60±1.93 122.10±1.19 

25,0 mg/kg 120.94±1.19 122.05±2.39 121.12±2.03 120.04±1.13 

50,0 mg/kg 122.06±2.01 120.10±2.18 121.03±1.12 120.06±1.55 

Erythrocytes (RBC), 1012/dm
3
 

Control 8.54±0.49 7.86±0.42 8.21±0.59 8.05±0.16 

5,0 mg/kg 8.66±0.23 8.75±0.39 8.46±0.28 8.32±0.17 

25,0 mg/kg 8.71±0.25 8.65±0.84 8.07±0.56 7.99±0.21 

50,0 mg/kg 8.93±0.12 8.23±0.16 8.56±0.37 8.54±0.53 
Notes: * – р<0.05; ** – р<0.01 according to the indicator in the control 
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According to the results of studies, oral admin-

istration to male rats of a formulation based on madu-

ramycin and nicarbazine caused changes in some hema-

tological parameters. Thus, on the 7th day of the experi-

ment, a probable decrease in the concentration of total 

hemoglobin in the blood of rats of groups III and IV 

(doses of 25.0 and 50.0 mg/kg) by 4.14 and 6.13 %, re-

spectively. An increase in the value of hematocrit on the 

7th day of the experiment in the blood of rats of groups 

III and IV by 4.03 and 7.79 %, respectively. At 14 and  

28 days, as well as 7 days after the cessation of the intro-

duction of probable changes in the indicators are not set. 

The results of the study of the functional status of the liv-

er and kidneys of male rats are shown in Table 2.  

 

Table 2  

Dynamics of the main biochemical parameters of serum of male rats with subacute oral administration of a  

formulation based on maduramycin and nicarbazine (M±m; n=5) 

Groups 

Terms of research, days 

7 14 28 
7 after administra-

tion 

ALT, μmol/h×cm
3
 

Control 1.32±0.10 1.35±0.08 1.38±0.15 1.38±0.11 

5,0 mg/kg 1.32±0.08 1.29±0.05 1.35±0.08 1.37±0.06 

25,0 mg/kg 1.28±0.12 1.27±0.12 1.31±0.10 1.28±0.12 

50,0 mg/kg 1.31±0.08 1.28±0.10 1.29±0.12 1.30±0.10 

AST, μmol/h×cm
3
 

Control 2.21±0.23 2.22±0.20 2.30±0.15 2.27±0.20 

5,0 mg/kg 2.23±0.10 2.25±0.12 2.26±0.13 2.27±0.24 

25,0 mg/kg 2.22±0.21 2.24±0.16 2.23±0.18 2.26±0.14 

50,0 mg/kg 2.17±0.15 2.19±0.17 2.20±0.20 2.25±0.30 

Total protein, g/dm
3
 

Control 63.20±2.64 63.20±2.71 63.10±2.08 63.50±3.30 

5,0 mg/kg 64.50±1.48 64.30±1.43 64.00±1.41 64.40±2.41 

25,0 mg/kg 66.60±2.03* 64.50±1.10 64.90±1.23 63.20±2.42 

50,0 mg/kg 69.20±3.16* 65.60±2.47 63.20±1.74 62.50±3.51 

Albumin, g/dm
3
 

Control 41.06±1.53 42.50±1.85 43.30±2.11 42.30±1.08 

5,0 mg/kg 42.74±1.34 43.00±2.10 42.12±1.37 42.50±1.32 

25,0 mg/kg 46.05±1.82* 41.12±1.64 42.18±0.66 41.80±2.03 

50,0 mg/kg 49.10±1.20* 40.10±1.72 41.18±1.6 42.60±1.10 

Creatinine, μmol/dm
3
 

Control 72.63±1.72 71.48±4.10 72.46±4.61 71.12±3.60 

5,0 mg/kg 72.42±2.65 72.95±1.31 71.85±4.80 73.31±4.63 

25,0 mg/kg 76.04±3.37* 73.01±2.60 70.05±6.10 70.58±6.68 

50,0 mg/kg 78.31±1.55* 72.32±4.20 72.09±7.05 72.17±8.12 

Urea, mmol/dm
3
 

Control 7.01±0.17 7.44±0.41 7.14±0.88 7.13±0.36 

5,0 mg/kg 7.55±0.94 7.48±0.36 7.25±0.43 7.46±0.64 

25,0 mg/kg 8.96±0.53* 7.99±0.43 8.23±0.26 7.53±1.10 

50,0 mg/kg 9.16±0.47* 8.01±0.24 7.18±0.51 7.29±0.45 
Note: * – р<0.05; ** – р<0.01 according to the indicator in the control 

 

Assessing the activity of indicator enzymes ALT 

and AST in the serum of male rats under the influence of 

a formulation based on maduramycin and nicarbazine, no 

significant changes were found, the activity values of 

these enzymes were within the physiological norm at all 

times of the study. During the study of the functional 

state of the liver, a probable (p<0.05) increase in the 

concentration of total protein in the serum of rats of 

groups III and IV (doses of 25.0 and 50.0 mg / kg) on 7
th

 

day of the experiment by 5.38 and 9.49 % respectively. 

On the 7th day of the experiment recorded a statistically 

significant increase in the concentration of albumin in the 

serum of rats III and IV groups by 12.15 and 19.58 %, 

respectively.  

In the study of the functional state of the kidneys, 

a probable increase in the concentration of creatinine and 

urea on the 7th day of the experiment in male rats of 

groups III and IV (doses of 25.0 and 50.0 mg / kg) by 

4.69 and 7.82 % and 27.82 and 30.67 %, respectively. It 

should be noted that at 14 and 28 days, as well as 7 days 

after cessation of administration, these indicators were 

within the physiological norm.  

Thus, in the study of hematological and biochem-

ical parameters it was found that the receipt of the formu-

lation based on maduramycin and nicarbazine with food 

at doses of 25.0 and 50.0 mg/kg for 28 days, causes a de-

crease in hemoglobin and increase hematocrit, total pro-

tein concentration , albumin, creatinine and urea in male 

rats on day 7 of the experiment.  

During the study of the general clinical condition 

of broiler chickens of the experimental groups, no sig-

nificant changes in behavior and appearance were de-
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tected, compared with the control. Throughout the ob-

servation period, broiler chickens of the experimental 

groups were active, had a satisfactory appetite, re-

sponded well to sound and light stimuli, and had a char-

acteristic appearance of the breed: comb and earrings 

were shiny, bright red, yellowish beak, white plumage, 

close to the surface of the body. Table 3 shows the re-

sults of the study of the level of hematological parame-

ters in the blood of broiler chickens at different times of 

the experiment.  

 

Table 3  

The level of hematological parameters of the blood of broiler chickens under the influence of a formulation 

based on maduramycin and nicarbazine in the dynamics of subacute experiment (M±m, n=5) 

Groups 

Terms of research, days 

7 14 28 
7 after 

 administration 

Total hemoglobin (HGB), g/dm
3
 

Control 83.44±2.16 85.85±2.32 85.14±3.24 86.46 ±1.12 

5,0 mg/kg 81.23±3.12 84.46±3.38 85.26±1.35 84.08±2.44 

25,0 mg/kg 78.64±2.47* 83.94±2.64 84.11±2.53 85.92±2.15 

50,0 mg/kg 77.27±1.34* 82.23±3.31 83.85±2.62 84.54±3.05 

Hematocrit (HCT), % 

Control 31.15±1.28 33.18±2.12 31.08±0.90 32.11±2.26 

5,0 mg/kg 32.24±2.08 31.86±1.20 33.10±0.72 32.04±1.15 

25,0 mg/kg 36.18±2.22* 33.98±0.86 30.95±1.35 31.93±2.34 

50,0 mg/kg 38.21±1.18* 32.96±1.36 33.02±2.08 33.90±2.12 

Mean erythrocyte volume (MCV), μm
3
 

Control 121.98±3.90 121.20±2.40 123.88±1.94 121.98±2.18 

5,0 mg/kg 122.12±1.72 121.89±1.90 122.20±4.93 121.10±3.39 

25,0 mg/kg 121.94±2.19 122.05±2.39 122.12±2.99 121.04±2.13 

50,0 mg/kg 123.02±1.07 122.10±3.91 123.02±1.80 123.04±1.64 

Erythrocytes (RBC), 1012/dm
3
 

Control 4.71±0.20 4.74±0.08 4.71±0.11 4.32±0.31 

5,0 mg/kg 4.36±0.25 4.73±0.18 4.52±0.16 4.76±0.09 

25,0 mg/kg 4.64±0.18 4.89±0.21 4.61±0.06 4.50±0.23 

50,0 mg/kg 3.16±0.28* 4.70±0.12 4.58±0.31 4.81±0.20 
Note: * – р<0.05; ** – р<0.01 according to the indicator in the control 

 

Analyzing the obtained data (Table 3), a statisti-

cally significant decrease in the concentration of total 

hemoglobin in the blood of broilers of group III and IV 

on day 7 of the experiment by 5.75 and 7.39 %, respec-

tively. On the 14th and 28th day of the experiment, no 

probable changes in the indicators were registered.  

On the 7th day of the experiment, a probable 

(p<0.05) increase in hematocrit (ratio of the volume of 

formed blood elements to the total blood volume) in 

broiler chickens of groups III and IV (doses of 25.0 and 

50.0 mg / kg) by 16.15 and 22.66 %, respectively. On the 

14th and 28th day of the experiment, no probable chang-

es in hematocrit were registered. Analysis of the dynam-

ics of erythrocyte indices showed that the value of the 

mean erythrocyte volume (MCV) did not differ signifi-

cantly from the control values at all-time points. A prob-

able decrease in the number of erythrocytes in broilers of 

group IV (50.0 mg / kg) on 7 day by 32.91 % was found.  

Thus, during the study of hematological parame-

ters it was found that the receipt of the formulation with 

feed in the range of doses studied, causes a decrease in 

hemoglobin concentration and an increase in hematocrit 

in broiler chickens on day 7 of the experiment. It was 

found that the changes are reversible, on the 28th day of 

the experiment the value of these indicators was within 

the physiological norm. The results of the study of the 

functional state of the liver and kidneys of broiler chick-

ens are shown in Table 4.  

Assessing the dynamics of biochemical parame-

ters of the serum of broiler chickens, it was found that 

the intake of the feed formulation of antiemeric drug 

based on maduramycin and nicarbazine in poultry for  

28 days causes probable changes in the activity of non-

liver enzymes ALT and AST for 7.0 days mg/kg) by 20.0 

and 32.4 %, respectively. A probable increase in the con-

centration of total protein in the serum of broiler chick-

ens of the IV experimental group by 9.34 % was found. 

The concentration of albumin on day 7 of the experiment 

was significantly (p<0.05) higher than the control in 

broiler chickens of III and IV groups (doses of 25.0 and 

50.0 mg/kg) by 27.69 and 41.13 %, respectively. On days 

14 and 28, as well as 7 days after cessation of administra-

tion, the concentration of total protein and albumin was 

within the physiological norm.  

According to the results of biochemical studies 

found a statistically significant (p<0.05) increase in the 

concentration of creatinine in the serum of broiler chick-

ens of group IV (dose 50.0 mg/kg) on days 7 and 14 of 

the experiment by 5.34 and 3.31 %, respectively. At  

28 days and 7 days after discontinuation of the formula-

tion, no probable deviations of this indicator were regis-

tered. Assessing the dynamics of uric acid content, a 

probable increase in the blood serum of broiler chick-

ens III and IV (doses of 25.0 and 50.0 mg/kg) on the 

7th day of the experiment by 2.09 and 7.39 %,  

respectively.  
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Table 4  

Dynamics of the main biochemical parameters of blood serum of broiler chickens with subacute administration 

of a formulation based on maduramycin and nicarbazine (M±m; n=5) 

Groups 

Terms of research, days 

7 14 28 
7 after administra-

tion 

ALT, μmol/h×cm3 

Control 0.35±0.04 0.35±0.02 0.36±0.08 0.36±0.08 

5,0 mg/kg 0.33±0.05 0.34±0.06 0.35±0.04 0.35±0.05 

25,0 mg/kg 0.36±0.04 0.36±0.05 0.37±0.02 0.37±0.07 

50,0 mg/kg 0.42±0.04* 0.36±0.04 0.36±0.05 0.36±0.04 

AST, μmol/h×cm3 

Control 4.51±0.24 4.69±0.37 4.65±0.25 4.61±0.24 

5,0 mg/kg 4.45±0.35 4.55±0.28 4.65±0.38 4.65±0.38 

25,0 mg/kg 4.45±0.29 4.64±0.35 4.65±0.35 4.62±0.32 

50,0 mg/kg 5.97±0.34* 4.58±0.18 4.64±0.24 4.65±0.35 

Total protein, g/dm3 

Control 47.55±1.72 46.21±3.05 46.14±1.08 45.85±1.02 

5,0 mg/kg 46.91±2.70 45.32±2.12 45.09±3.21 46.97±2.07 

25,0 mg/kg 45.11±1.23 47.94±1.01 46.85±2.05 47.05±1.05 

50,0 mg/kg 51.99±1.56* 46.05±2.91 46.94±2.09 46.10±3.84 

Albumin, g/dm3 

Control 26.72±2.25 27.06±2.25 27.01±3.05 27.07±2.08 

5,0 mg/kg 26.68±1.095 27.01±1.84 27.05±1.05 26.87±2.05 

25,0 mg/kg 34.12±3.03* 26.95±1.12 27.08±2.06 26.81±2.06 

50,0 mg/kg 37.71±1.05* 27.15±2.15 26.99±2.05 27.05±1.25 

Creatinine, μmol/dm3 

Control 170.63±4.85 171.48±2.05 172.46±3.25 172.12±12.05 

5,0 mg/kg 172.31±5.58 169.95±2.24 173.85±4.09 173.31±10.25 

25,0 mg/kg 173.01±3.05 173.01±3.15 170.15±5.05 170.98±20.05 

50,0 mg/kg 179.74±4.01* 177.16±4.04* 171.29±4.01 172.17±17.09 

Uric acid, μmol/dm3 

Control 325.18±7.15 326.20±3.05 327.24±8.08 326.12±9.07 

5,0 mg/kg 324.32±5.05 325.99±5.25 326.15±9.01 327.59±8.05 

25,0 mg/kg 331.98±9.55* 325.18±8.01 325.89±7.27 325.67±17.02 

50,0 mg/kg 349.20±8.07* 329.01±4.25 328.12±8.54 327.01±20.04 
Note: * – р<0.05; ** – р<0.01 according to the indicator in the control 

 

 

Thus, in the study of the functional state of the 

liver and kidneys, it was found that the intake of a formu-

lation of antiemeric drug based on maduramycin and 

nicarbazine for 28 days does not adversely affect the 

body of broiler chickens under subacute experiment. 

 

4. Discussion 

Analyzing the results of studies conducted by oth-

er scientists [16], it was found that the effects of new 

combined drugs based on maduramycin and nicarbazine 

on the metabolism of broiler chickens remain poorly un-

derstood and require additional research.  

The main focus was on determining the toxic ef-

fects of the formulation on the body of laboratory rats 

and broiler chickens under subacute experiment. Clinical 

and biochemical studies were performed. It should be 

noted that the determination of biochemical parameters is 

of diagnostic value for the prevention of acute and chron-

ic poisoning of poultry. By changes in some biochemical 

parameters, it is possible to determine the target organs 

and doses of toxic substances that disrupt the metabolism 

of animals and birds in the absence of specific clinical 

signs of poisoning. The study of hematological parame-

ters is an important step in determining the effect of the 

formulation on the body of rats and birds [17].  

Prerequisite for timely diagnosis and treatment of 

animals is early enzyme diagnosis. The study of the ac-

tivity of enzymes in the serum (plasma) is becoming in-

creasingly important in determining the development of 

the pathological process, because the change in their ac-

tivity occurs faster than other indicators [18]. Of particu-

lar interest to us was the determination of changes in the 

level of activity of certain enzymes that occur in the body 

under conditions of subacute oral administration of the 

drug mixture in selected doses, because intoxication clin-

ical signs are sometimes absent or weak and the negative 

effect of the drug can be judged only by some biochemi-

cal indicators. Studies of enzymatic activity began with 

the determination of the activity of AST and ALT, as 

these enzymes are one of the main indicators of toxic liv-

er damage [19].  

In a subacute experiment, in order to study the 

mechanisms of toxic effects of the formulation based on 

maduramycin and nicarbazine on the body of white rats 

and broiler chickens, we conducted a study of a number 

of informative physiological, hematological and bio-
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chemical parameters. The analysis of the obtained results 

showed that long-term intake of the formulation in doses 

of 25 and 50 mg/kg of feed to the bird did not cause clin-

ical signs of poisoning, but caused the development of 

hematotoxic effects and changes in the functional state of 

liver and kidneys of experimental animals on day 7 of the 

experiment. However, the results of our research show 

that such changes were reversible and disappeared in 

other terms of the study. 

Study limitations. The obtained results cannot fully 

characterize all toxicological features of a complex 

antiemeric agent based on maduramycin and nicarbazine 

under the conditions of a single intragastric adminis-tration. 

Prospects for further research. In the future, we 

plan to conduct studies of carcinogenicity and dermal 

toxicity of the antiemetic formulation based on 

maduramycin and nicarbazine in laboratory animals. 

 

5. Conclusions 

1. During the study of the general clinical condi-

tion of rats and chickens of the experimental groups, no 

significant changes in behavior and appearance were de-

tected, compared with the control.  

2. In the study of hematological and biochemical 

parameters it was found that the receipt of the formula-

tion based on maduramycin and nicarbazine with food in 

doses of 25.0 and 50.0 mg/kg for 28 days, causes a de-

crease in hemoglobin and increase hematocrit, total pro-

tein concentration, albumin, creatinine and urea in male 

rats on day 7 of the experiment.  

3. In the study of the functional state of the liver 

and kidneys, it was found that the intake of the formula-

tion of antiemeric drug based on maduramycin and 

nicarbazine for 28 days does not adversely affect the 

body of broiler chickens under subacute experiment.  
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