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Abstract
Background and Aim: Respiratory diseases in young cattle are among the significant cattle pathologies that cause 
considerable economic damage globally. For the treatment of respiratory diseases, coformulated drugs that increase 
general nonspecific resistance, exhibit adaptogenic and anti-inflammatory properties, and normalize metabolic processes 
in animals are currently being used. The aim of our study was to investigate the therapeutic efficacy of the complex drug 
“gentaminoseleferon”, used in the treatment of respiratory diseases in calves, especially in Mycoplasma dispar infection.

Materials and Methods: The animals were divided into three groups. Calves with the first clinical signs of respiratory 
pathology were randomly divided into two groups. The first experimental group (n=5) was intramuscularly injected 
with sulfetrisan at a dose of 5-10 mL/animal once per day for 7 days. The second experimental group (n=5) was given 
gentaminoseleferon at a dose of 1 mL/10 kg of body weight once per day for 7 days. The drugs were not used in the control 
group, the “healthy animals (n=5)”. Blood samples were taken 10 days before and after treatment and compared between 
the experimental and healthy calves. The changes in the hematological and biochemical parameters of blood and serum 
were evaluated.

Results: During the recovery process of animals in the experimental groups, a normalization of the hematological and 
biochemical parameters of blood and serum was noted. Interestingly, in calves of the second experimental group, an increase 
in the total serum protein content by 2.2% (p<0.05) was recorded in comparison with the first group. The second group, 
furthermore, showed an increase in Vitamins A, E, and C concentrations by 13.5% (p<0.05), 11.9% (p<0.005), and 15.1% 
(p<0.0005), respectively, as well as in zinc and iron concentrations by 4.1% (p<0.05) and 9.3% (p<0.0001), respectively. 
These findings indicate a more pronounced decrease in the inflammatory process in the respiratory system and intensive 
restoration of metabolism, thereby establishing the high therapeutic efficacy of gentaminoseleferon.

Conclusion: Gentaminoseleferon was proven highly effective in the treatment of calves with respiratory illnesses and in 
restoring homeostasis in the organisms of animals after treatment, as indicated by the normalization of morphological and 
biochemical blood parameters with a reduction in the recovery time.
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Introduction

Respiratory diseases in calves are among the 
most significant cattle pathologies in the world [1]. 
The morbidity in calves due to respiratory diseases is 
about 30-65% annually and causes a mortality rate of 
10-31% [2-4]. In addition, respiratory diseases hamper 
the growth rate of young animals, growth retardation, 
and dysfunction of the reproductive organs, which in 
sum causes significant economic damage [5].

Mycoplasma dispar is one of the most import-
ant agents causing respiratory disease in cattle [6,7] 
that are classified under genus Mycoplasma and 

class Mollicutes. M. dispar has a small genome size 
of 803 kbp [8], possesses no cell wall, and has a low 
guanine-cytosine ratio (28.5-29.3 mol%) [9]. M. dis-
par causes mild pneumonia in calves and mastitis in 
adult cattle. It is usually isolated from lungs and nasal 
swabs of pulmonary and healthy calves. M. dispar is 
very sensitive to culture in vitro and requires a spe-
cial media. It is considered one of the slowest growing 
types of mycoplasmas [10]. Many studies have indi-
cated that M. dispar is present in 50% of examined 
flocks and has coexisted with other bacterial agents, 
such as Pasteurella multocida, Arcanobacterium pyo-
genes, and Mannheimia haemolytica [11]. M. dispar 
in calves appears to be less immunogenic, and the vac-
cine, which is given by intramuscular injection (inocu-
lations were antigen mixed with Freund’s complete or 
incomplete adjuvant), intra-tracheal (inoculations con-
sisted of antigen in saline), or both, does not provide 
detectable protection against colonization, which can 
be at least partially pathogenic [12].
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To increase immunity in young animals, it is rec-
ommended to use complex preparations as a form of 
treatment and prophylactic measures that contribute to 
the activation of metabolism, correction of immunity, 
and increase of nonspecific body resistance, among 
others [13-16].

One of such drug formulations is gentaminosele-
feron, which contains gentamicin sulfate, aminosele-
ton, and a mixture of bovine recombinant α- and γ-in-
terferon (INF) proteins. Gentamicin has a bactericidal 
effect against most Gram-positive and Gram-negative 
micro-organisms. The principle of action of gentami-
cin is its binding to the 30S subunit of bacterial ribo-
somes, impairing protein synthesis, and preventing 
the formation of tRNA and mRNA complexes, which 
leads to the erroneous reading of RNA and the forma-
tion of non-functional proteins in bacterial cells [17]. 
Aminoseleton is obtained by cryofractionation using 
biotechnology and represents a hydrophilic fraction 
of bovine spleen tissue, which contains a complex of 
biologically active substances such as amino acids, 
peptides, and nucleic acids. Aminoseleton increases the 
nonspecific resistance of the body, accelerates metabo-
lism, and exhibits adaptogenic and antioxidant proper-
ties [18-20]. Bovine recombinant INFs implement rapid 
induction of the endogenous cytokine system and cellu-
lar and humoral immunity and exert anti-inflammatory 
and anti-stress effects. α-INF and γ-INF are synergis-
tic, enhance the antibacterial effect of antibiotics, and 
reduce their possible suppressive effects [21,22].

The aim of the present study was to elucidate 
the therapeutic efficacy of the complex preparation 
gentaminoseleferon (developed at the Federal State 
Budgetary Scientific Institution [FSBSI], All-Russian 
Scientific Research Veterinary Institute of Pathology, 
Pharmacology and Therapy) in the treatment of 
M. dispar respiratory infections in calves.
Materials and Methods
Ethical approval

The study was conducted in accordance with the 
State program of Peoples’ Friendship University of Russia 
(RUDN University) after receiving approval from the 
Shared Research and Educational Center (SREC PFUR).
Study location and period

The study was conducted at the research lab-
oratory of the Department of Human and Animal 
Physiology at the Voronezh State University and 
the Department of Experimental Therapy in the All-
Russian Scientific Research Veterinary Institute of 
Pathology, Pharmacology and Therapy, in the year 
2019 (from 20 May to 11 August). The clinical studies 
were carried out on 3-5-month old red-mottled breed 
calves in a farm operated by Voronezhpishcheproduct 
Ltd., Novaya Usman, Voronezh Region.
Animals and experimental design

Fifteen calves weighing from 75 to 88  kg were 
selected and divided into three groups. Calves with the 

first clinical signs of respiratory illness were randomly 
divided into two experimental groups (n=5 each). The 
calves in the first experimental group (n=5) were sub-
jected to the treatment program adopted on the farm using 
sulfetrisan administered intramuscularly at 5-10 mL per 
animal once per day for 7 days. Meanwhile, the calves 
in the second experimental group (n=5) were intramus-
cularly injected with a new preparation, gentaminosele-
feron, at 1 mL/10 kg of body weight, once per day for 
7 days. This dosage was determined based on the previ-
ous pharmacological and clinical research conducted at 
the institute. Healthy calves (n=5) comprised the third 
group as the control and were not given any treatments.
Clinical, bacteriological and molecular genetic 
examinations

The diagnosis was performed comprehensively 
based on the results of clinical and laboratory studies. We 
took into account the general indicators of health, such 
as body temperature, food intake, behavior, and habitus. 
The respiratory system was assessed by visual inspec-
tion (respiratory rate, nasal discharge, type of breathing, 
shortness of breath, dry, or wet spontaneous cough) and 
auscultation (increased or decreased volume of breathing 
sounds, rales, and signs of breathing difficulty). Materials 
collected for this study were blood, serum, and nasal 
cavity swabs. Bacteriological studies were carried out by 
culturing the pathogens on appropriate media using gen-
erally accepted methods at the FSBSI Research Center, 
All-Russian Scientific Research Veterinary Institute 
of Pathology, Pharmacology and Therapy. Molecular 
genetic studies of the biological materials were con-
ducted through the real-time polymerase chain reaction 
(qPCR) using own commercial kits for M. dispar, infec-
tious bovine rhinotracheitis virus, bovine viral diarrhea 
virus, and parainfluenza virus-3 detection in accordance 
with their instructions for use.
Blood tests

To conduct hematological and biochemical stud-
ies, the blood samples were taken from both healthy 
and infected calves (experimental groups) 10  days 
before and after treatment. Hematological analysis 
was carried out on a АВХ Micros 60 hematology ana-
lyzer using standard methods. Biochemical tests on 
blood serum were performed on a Hitachi-902 ana-
lyzer. During the experiment, the calves were moni-
tored, the general health condition of the animals and 
weight gain were evaluated, the number of recovered 
animals and the duration of treatment and the timing 
of recovery were taken into account.
 Statistical analysis

A comparative assessment of the average values 
of the measurements was carried out using analysis 
of variance using the statistical program StatPlus ver-
sion 5 (AnalystSoft – USA).
Results and Discussion

Respiratory diseases in young cattle cause 
inflammation that negatively impact the average daily 
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weight gain and growth-to-feed ratio [23,24]. The 
cytokines released as a result of inflammation induce 
clinical symptoms, including fever, a sharp decrease 
in appetite, and, consequently, weight loss. Changes 
in some metabolic processes are also brought about, 
such as increased white blood cell count, decreased 
zinc, iron, vitamin, and other microelement serum 
concentrations [24-26]. A widespread prevalence of 
cattle mycoplasma in farms in the Russian Federation 
has been reported [27,28] where it is considered 
one of the most important agents in respiratory sys-
tem illnesses in calves. Table-1 shows the spread 
of M. dispar in the Russian Federation in the years 
2015-2018  [27].

Bacteriological examination of nasal swabs col-
lected from infected calves isolated Staphylococcus 
aureus, Staphylococcus epidermidis, M. dispar, and 
P. multocida, which are sensitive to gentamicin, 
tylosin, neomycin, norfloxacin, enrofloxacin, amox-
icillin, ampicillin, doxycycline, and tetracycline. 
Molecular genetic analysis isolated the M. dispar 
genome, whereas genomes of the infectious bovine 
rhinotracheitis virus, bovine viral diarrhea virus, and 
parainfluenza virus-3 were not found.

The results of some hematological and biochem-
ical parameters in calves during treatment with sulfe-
trisan are presented in Tables-2 and 3.

In sick calves of the first experimental group, the 
white blood cell count increased by 36.8% (p<0.001, 
indicating an inflammation), hemoglobin concentra-
tion decreased by 13.9% (p<0.0005), and the red blood 

cell count increased by 15.1% (p<0.005), apparently 
as a compensatory reaction due to hypoxemia, which 
may, in turn, lead to polycythemia [29]). Treatment 
with sulfetrisan increased hemoglobin concentration 
by 11.0% (p<0.001) and decreased the white blood 
cell count by 21.7% (p<0.005). When compared with 
healthy animals, these hematological parameters indi-
cate an incomplete body recovery after infection.

In sick calves of the first experimental group, 
serum concentrations of Vitamins A, E, and C 
decreased by 31.1% (p<0.005), 26.7% (p<0.0005), 
and 24.7% (p<0.0005), respectively, whereas the 
serum concentrations of magnesium, zinc, iron, 
and copper decreased by 6% (p<0.0005), 10.3% 
(p<0.0005), 19.7% (p<0.0001), and 2.7% (p<0.05), 
respectively. Furthermore, the total protein level in 
serum decreased by 8.2% (p<0.001), which indicates 
a decrease in energy processes and insufficiency of 
protein-mineral metabolism against the background 
of the inflammatory process. This seems to occur as 
a result of the anorexia and, thus, the lack of intake of 
the necessary minerals and vitamins, the blood serum 
concentrations of which depend mainly on dietary 
intake [30]. Moreover, the decrease in the serum 
concentrations of vitamins and microelements is due 
to increase demand to repair the damage caused by 
acute or chronic inflammation [31]. After treatment 
with sulfetrisan, calves showed an increase in concen-
trations of Vitamin A by 21.9% (p<0.002), Vitamin 
C by 18.9% (p<0.002), and Vitamin E by 21.1% 
(p<0.0005). Blood serum concentrations of zinc, iron, 
and total protein also increased by 5.4% (p<0.005), 
13.8% (p<0.0005), and 7.9% (р<0.002), respectively.

However, compared with those of healthy ani-
mals, Vitamins A, E, and C concentrations were 
lower by 16% (p<0.05), 11.3% (p<0.005), and 10.5% 

Table-1: The prevalence of Mycoplasma dispar in the 
Russian Federation between 2015 and 2018.

Year 2015 2016 2017 2018

Mycoplasma dispar (%) 22.1 27.2 53.2 46.1

Table-2: Changes in some hematological parameters in calves during treatment with sulfetrisan (mean±SD).

Parameter Healthy calves Infected calves

Before treatment After treatment

RBC (1012/L) 7.22±0.144 8.31±0.199** 7.85±0.268*
WBC (109/L) 7.50±0.288 10.26±0.457** 8.03±0.410♦♦

Hb (g/L) 113.25±1.943 97.50±1.936*** 108.25±0.559*♦♦

Hb=Hemoglobin, RBC=Red blood cell, WBC=White blood cell. *р<0.02-0.05; **р<0.001-0.005; ***р<0.0002-0.0005 in 
relation to the parameters of healthy calves; ♦р<0.05; ♦♦р<0.001-0.005 in relation to parameters before treatment

Table-3: Changes in some biochemical parameters in blood serum of calves during treatment with sulfetrisan (mean±SD).

Parameter Healthy calves Infected calves

Before treatment After treatment

Vitamin A (μmol/L) 1.06±0.093 0.73±0.038** 0.89±0.025*♦♦

Vitamin E (μmol/L) 9.72±0.387 7.12±0.254*** 8.62±0.097**♦♦♦

Vitamin C (μmol/L) 28.30±1.122 21.32±0.968*** 25.34±0.650*♦♦

Total protein (g/L) 70.28±0.510 64.5±0.962** 69.58±0.459♦♦

Magnesium (mmol/L) 0.84±0.004 0.79±0.01*** 0.81±0.007***
Zinc (μg/dL) 114.20±2.563 102.39±1.163*** 107.88±1.773*♦♦

Iron (μg/dL) 195.66±0.937 157.20±3.549*** 178.97±1.026***♦♦♦

Copper (μg/dL) 138.94±1.522 135.22±1.322* 136.64±1.123

*р<0.01-0.05; **р<0.001-0.005; ***р<0.0001-0.0005 in relation to parameters of healthy calves; ♦р<0.01-0.05; 
♦♦р<0.002-0.005; ♦♦♦р<0.0001-0.0005 in relation to parameters before treatment
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(p<0.05), respectively, whereas blood serum magne-
sium, zinc, and iron concentrations in blood serum 
were lower by 3.6% (p<0.0005), 5.5% (p<0.05), and 
8.5% (p<0.0001), respectively, indicating incomplete 
recovery after disease.

The results of some hematological and biochem-
ical parameters in calves during treatment with gen-
taminoseleferon are presented in Tables-4 and 5.

The inflammatory process in calves of the sec-
ond experimental group was indicated by a decrease 
in hemoglobin concentration by 15.3% (p<0.002), 
an increase in the red blood cell count by 17.7% 
(p<0.002), and an increase in the white blood cell 
count by 44.0% (p<0.0005). After treatment with 
gentaminoseleferon, hemoglobin levels increased by 
14.6% (p<0.005), the red blood cell count decreased 
by 10.5% (p<0.05), and white blood cell count 
decreased by 28.6% (p<0.001).

In the calves from the second group, Vitamins 
A, E, and C concentrations in blood serum decreased 
by 32.1% (p<0.005), 24.5% (p<0.0005), and 24.2% 
(p<0.0001), respectively, whereas magnesium, zinc, 

iron, and copper concentrations decreased by 6% 
(p<0.0001), 10.4% (p<0.0005), 20.2% (p<0.0001), 
and 2.9% (p<0.05), respectively. Furthermore, the 
total protein level decreased by 9.6% (p<0.0001), 
which indicated insufficient metabolic activity during 
the respiratory infection.

During recovery after treatment with gentam-
inoseleferon, Vitamins A, C, and E concentrations 
increased by 40.3% (p<0.0005), 36% (p<0.0001), 
and 31.5% (p<0.0001), respectively, whereas zinc, 
iron, and total protein concentrations increased by 
9.7% (p<0.0005), 25.3% (p<0.0001), and 11.9% 
(p<0.0005), respectively. This indicated a decline 
in the inflammatory process and normalization of 
metabolism.

It should be noted that the use of gentaminosele-
feron, as compared with sulfetrisan, contributed to an 
increase in the total protein content by 2.2% (p<0.05), 
and in Vitamins A, E, and C concentrations by 13.5% 
(p<0.05), 11.9% (p<0.005), and 15.1% (p<0.0005), 
respectively. Furthermore, serum concentrations of 
zinc and iron increased by 4.1% (p<0.05) and 9.3% 

Table-4: Changes in some hematological parameters in calves during treatment with gentaminoseleferon (mean±SD).

Parameter Healthy calves Infected calves

Before treatment After treatment

RBC (1012/L) 7.22±0.144 8.50±0.229** 7.60±0.316♦

WBC (109/L) 7.50±0.288 10.80±0.505*** 7.71±0.311♦♦

Hb (g/L) 113.25±1.943 95.88±3.461** 109.88±0.944♦♦

Hb=Hemoglobin, RBC=Red blood cell, WBC=White blood cell. *р<0.02-0.05; **р<0.002; ***р<0.0001-0.0005 in 
relation to the parameters of healthy calves; ♦р<0.05; ♦♦р<0.001-0.005 in relation to parameters before treatment

Table-5: Changes in some biochemical parameters in blood serum of calves during treatment with gentaminoseleferon 
(mean±SD).

Parameter Healthy calves Infected calves

Before treatment After treatment

Vitamin A (μmol/L) 1.06±0.093 0.72±0.04** 1.01±0.059♦♦♦

Vitamin E (μmol/L) 9.72±0.387 7.34±0.266*** 9.65±0.359♦♦♦

Vitamin C (μmol/L) 28.30±1.122 21.44±0.535*** 29.16±0.5♦♦♦

Total protein (g/L) 70.28±0.510 63.52±0.734*** 71.10±0.503♦♦♦

Magnesium (mmol/L) 0.84±0.004 0.79±0.009*** 0.82±0.07
Zinc (μg/dL) 114.20±2.563 102.30±1.479*** 112.26±1.674♦♦♦

Iron (μg/dL) 195.66±0.937 156.15±5.617*** 195.61±0.928♦♦♦

Copper (μg/dL) 138.94±1.522 134.96±0.690* 137.40±1.352

*р<0.01-0.05; **р<0.001-0.005; ***р<0.0001-0.0005 in relation to parameters of healthy calves; ♦р<0.01-0.05; 
♦♦р<0.002-0.005; ♦♦♦р<0.0001-0.0005 in relation to parameters before treatment

Table-6: Therapeutic efficacy of sulfetrisan and gentaminoseleferon in treatment of respiratory diseases of calves.

Indicator Sulfetrisan Gentaminoseleferon

The number of animals in the group (animal) 5 5
Duration of treatment (days) 7 7
Number of recovered animals (%) 4 (80) 5 (100)
Number of dead animals (%) 0 (0) 0 (0)
Remained sick animals (%) 1 (20) 0 (0)
Calves weight at the beginning of the experiment (kg) 83.50±0.866 84.88±1.025
Calves weight at the end of the experiment (kg) 88.86±0.996 91.55±0.944*
Average of daily gain (g) 412±10.2 513±22.7*
Recovery duration (days) 14.13±0.854 10.88±0.398*
Therapeutic efficacy % 80.0 100.0

*p<0.01-0.002 in relation to indicators of calves treated with sulfetrisan.
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(p<0.0001), respectively. The improvements in these 
parameters indicated a more pronounced decrease in 
the inflammatory process and intensive restoration 
of protein-energy metabolism in calves in the sec-
ond experimental group. The ability of components 
of gentaminoseleferon to influence the indicators of 
nonspecific resistance is confirmed by previous stud-
ies [18,22].

The results of the therapeutic efficacy of sulfetri-
san and gentaminoseleferon in the treatment of respi-
ratory diseases in calves are presented in Table-6.

Based on the data gathered, gentaminoseleferon 
showed high therapeutic efficacy (100%) in the treat-
ment of respiratory diseases in calves and 0.20% 
higher than the comparison drug. At the same time, 
the recovery time was 23.3% (p<0.01) shorter and the 
average daily weight gain upon recovery was 24.5% 
(p<0.002) higher.
Conclusion

Our results show that, due to its components, 
gentaminoseleferon exhibits high therapeutic efficacy 
in the treatment of calves with respiratory diseases and 
helps reduce their recovery time. The drug provides 
an intensive restoration of protein-energy metabolism 
and a pronounced decrease in the inflammatory pro-
cess, as proved by the normalization of morphologi-
cal and biochemical blood parameters. Moreover, the 
drug has the ability to improve the general metabolism 
processes in calves, represented by improved levels 
of vitamins and microelements in the blood serum. 
Further studies of the mechanism of action of the drug 
on a large scale, as well as its introduction into calf 
breeding technology, are a promising direction for 
pharmacocorrection of respiratory pathologies.
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