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ABSTRACT 
Acute respiratory diseases are the second most important factor in the health of cattle after pathologies of 
digestive system. One of the etiological agents is the respiratory syncytial virus. In many foreign countries it is 
considered one of the most important pathogens among dairy cattle. Respiratory syncytial virus infection in cattle 
is the main link of respiratory diseases in calves, especially during the first year of life. The relevance of studying 
the spread of respiratory syncytial virus infection in cattle has been repeatedly proved by both domestic and 
foreign authors. The virus can cause bronchitis, interstitial pneumonia and emphysema of the lungs, but its main 
property is immunosuppression and the formation of predisposition to the emergence of bacterial pneumonia, as 
the course of the disease is often complicated by a conditionally pathogenic microflora, which affects 
pathoanatomical changes. 
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1. INTRODUCTION 

Despite the relatively high degree of study of 
many viral diseases, in our country information 
about the role of this pathogen in the occurrence 
of respiratory diseases, including in associations 
with other viruses is not enough. The study of 
this infection has been impeded for a long time 
due to the high lability of the virus and its weak 
ability to reproduce in cell cultures, which in 
turn impeded the development of diagnostic 
medicine. Therefore, many questions concerning 
diagnostics, the peculiarities of the epizootic 
situation, the age-related susceptibility of 
animals to the virus, the nature of the disease 

manifestation in dairy farms, depending on their 
specialization and the level of milk productivity 
of cows;still remain open [6,7,8,9,10]. 
2. DISSEMINATION OF RESPIRATORY-
SYNCTICAL VIRUS INFECTION IN 
CATTLE 
The aim of the research was to study 
dissemination of respiratory syncytial virus 
infection incattle in the farms of Ural region, 
taking into account the availability of imported 
and local livestock by the results of serological 
studies and studying their role in a 
comprehensive assessment of the features of 
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disease manifestation in modern conditions of 
dairy cattle breeding, including in aspect of 
mixed infections that occur with the 
participation of other viruses and conditionally 
pathogenic bacteria.The work was performed at 
the department of infectious and non-contagious 
pathology and department of anatomy and 
physiology of the Ural State Agrarian 
University. Studies were carried out at large 
dairy complexes, medium and small dairy farms 
in the 1st administrative region of Russia located 
in the Ural, and the Republic of Udmurtia 
among local and imported livestock. 
The results of serological, virological and 
bacteriological researches of the information-
analytical center of the Veterinary Inspection of 
the Rosselkhoznadzor (Federal Service for 
Veterinary and Phytosanitary Surveillance) the 
reports of the Udmurt Veterinary Diagnostic 
Center and the Chelyabinsk Interregional 
Veterinary Laboratory, were analyzed.  
Pathological material from the fallen calves was 
fixed in 10% formalin, filled with paraffin and 
histological preparations were prepared 
according to the generally accepted methods. 
The preparations were stained with hematoxylin 
and eosin, and also by Van Gieson stain method, 
and then studied by light microscopy according 
to the generally accepted procedure. 
Digital data of epizootic and laboratory studies 
are processed by methods of mathematical 

statistics, accepted in biology and medicine. 
Reliability of the results was determined by 
statistical processing and determination of M ± 
m, with the calculation of the arithmetic mean 
M, the standard deviation δ, the error of the 
arithmetic mean m, the average error of the 
exponent expressed in percentage mp, using the 
paired Student’s t-test. The results were 
considered reliable at P≤0,05. To process the 
received data, the Microsoft Excel program 
included in the Microsoft Office 7.0 software 
package, was used. 
Acute respiratory viral infections take second 
place in the infectious pathology in cattle of the 
Ural region, after infectious diseases of the 
gastrointestinal tract [1]. The greatest spread of 
viral respiratory pathology was registered in the 
farms of the Udmurt Republic. Leading places 
on the contaminated zones: in the Udmurt 
Republic - pasteurellosis - 41.5%, PI-3 
(parainfluenza-3) - 16.7%, chlamydiosis - 
14.1%, VD-MD (viral diarrhea-mucosal disease) 
11,8%, IRT (infectious rhinotracheitis) - 10,6%, 
RSVI (respiratory syncytial virus infection) - 
5,4% [2,3]. 
In the Chelyabinsk region, pasteurellosis was 
found at - 46.3%, IRT - 21.9%, VD-MD - 
12.2%, chlamydiosis - 7.3%, PI-3 - 7.3%, IRT - 
4.9%. In the Sverdlovsk region, pasteurellosis is 
63.7%, PI-3 is 14.9%, VD-MD is 8.5%, IRT is 
7.5%, chlamydiosis is 5.5% (Table 1, Fig. 1) 

 
Table 1 - Percentage of agricultural enterprises, contaminated with acute respiratory diseases in cattle 
 

№ Disease Udmurt Republic, % Chelyabinsk region, % Sverdlovsk region, % 
1. Pasteurellosis 41,5 46,3 63,7 
2. Chlamydiosis 14,1 7,3 5,5 
3. PI-3 16,7 7,3 14,9 
4. VD-MD 11,8 12,2 8,5 
5. IRT 10,6 21,9 7,5 
6. RSVI 5,4 4,9 - 

Difference reliable, Р≤0,05. 

 
Figure 1 - Percentage of agricultural enterprises, contaminated with acute respiratory diseases in cattle 
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We estimated the dissemination of respiratory syncytial virus infection in cattle in agricultural 
enterprises of the Ural region, for example, in the Udmurt Republic, RSVI is 5.4% of the total acute 
respiratory diseases; in the Chelyabinsk region - 4.9%. In the Sverdlovsk region, according to the 
Sverdlovsk Regional Veterinary Laboratory, the RSVI was not registered [4,5]. 
Serological, molecular-biological, microbiological and immunological studies indicate a broad 
participation in the respiratory pathology of pathogens of different taxonomic groups. The most 
common associations of RSVI with IRT, pasteurellosis and with other infectious agents: In the Udmurt 
Republic: RSVI + pasteurellosis + chlamydiosis - 1.8%; RSVI + IRT + pasteurellosis - 1.6%; RSVI + 
pasteurellosis - 1.6%; RSVI + IRT + VD-MD + pasteurellosis - 1,5%; RSI + IRT + pasteurellosis + 
chlamydiosis - 1.4%; RSI + IRT + VD-BS + pasteurellosis + chlamydiosis - 0.8%; RSVI + IRT + VD-
MD + chlamydiosis - 0,8%; РSVI + IRT + VD-MD - 0,5%; RSVI + VD-MD + pasteurellosis - 0.5%; 
RSVI + IRT + PI-3 +pasteurellosis - 0.4% (Table 2, 3). 
 

Table 2 - Viral-bacterial associations of RSVI in agricultural enterprises of the Udmurt Republic 

№ Viral-bacterial associations of RSVI in the Udmurt 
Republic 

Percentage of total number of contaminated 
zones with acute respiratory diseases,% 

1. RSVI + pasteurellosis + chlamydiosis 1,8 
2. RSVI + IRT + pasteurellosis 1,6 
3. RSVI + pasteurellosis 1,6 
4. RSVI + IRT + VD-MD 1,5 
5. RSVI + IRT + pasteurellosis + chlamydiosis 1,4 
6. RSVI + IRT + VD-MD + pasteurellosis + chlamydiosis 0,8 
7. RSVI + IRT + VD-MD + chlamydiosis 0,8 
8. RSVI + IRT + VD-MD 0,5 
9. RSVI + VD-MD + pasteurellosis 0,5 
10. RSVI + IRT + PI-3 + pasteurellosis 0,4 
difference reliable, Р≤0,05. 
In the Chelyabinsk region: RSVI + IRT + pasteurellosis - 4.9%; RSVI + IRT + VD-MD + PI-3 + 
pasteurellosis + chlamydiosis - 2.4%. (Fig. 2). 
 

Table 3 - Viral-bacterial associations of RSVI in agricultural enterprises of the Chelyabinsk region 

№ Viral-bacterial associations of RSVI  in the Chelyabinsk 
region 

Percentage of total number of contaminated zones 
with acute respiratory diseases,% 

1. RSVI + IRT + pasteurellosis 4,9 
2. RSVI + IRT +VD-MD +PI-3 + pasteurellosis+chlamydiosis 2,4 

difference reliable, Р≤0,05. 
In large dairy complexes, the frequency of manifestation of RSVI in cattle depended on the level of 
infection of the animals with IRT cattle virus and pasteurellosis, as well as the presence of animals 
persistently infected with the respiratory syncytial virus in the herds, with the level of infection of the 
animals with IRT cattle virus from 10.6 to 21.9%; and withpasteurellosis from 41.5% to 46.3% [6]. 

 
Figure 2 - Viral-bacterial associations of RSVI in Udmurt Republic and Chelyabinsk region, in% 
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We have not established differences in the geographical dissemination of the disease in cattle of 
different ages. The greatest number of seropositive to the virus animals was found in large dairy farms 
with high concentration and milk productivity, where new animals were added to the herd. The 
infection in medium and small farms was lower, but with an increase in milk production, it increased as 
well, and also the risk of respiratory diseases that occur with the participation of this virus. The density 
of animals per unit area has great importance, as well as adding virus carriers into the herd [4]. 
Antibodies to RSVI were more often found in young cattle aged: 4-6 months (69.8%); 2-4 months 
(61.3%); 6-9 months (52.4%); adult animals (52.3%) and up to 1.0 months (34.7%), cows and bulls 
88.4%In retrospective studies, seroconversion to the virus, indicative of its role in the development of 
respiratory pathology, was detected in calves at the age of: up to 1.0 months - 5.2% cases, 2-4 months - 
7.1%; 4-6 months in 57.8% of cases; 6-9 months at 54.0%; over the year 51.2% (Tables 4, 5) 
 
Table 4 - Results of serological studies of cattle with RSVI, depending on their age 

Age of animal (in months) % detection of antibodies to RSVI % seroconversion 

Up to 1,0 month 34,7 5,2 

2-4 61,3 7,1 

4-6 69,8 57,8 

6-9 52,4 54,0 

Older than 1 year (bred heifers) 52,3 51,2 

Cows and bulls 88,4 77,9 

difference reliable, Р≤0,05. 
 
Table 5 - Results of serological studies of cattle with RSVI in different regions 

Region 

 

All studied samples 

(n) 

Revealed positive results 

In total 

(n) 
% of the number of studied 

Udmurt Republic 421 196 46,55 

Chelyabinsk region 154 52 33,76 

In total 575 284 49,39 

Difference reliable, Р≤0,05. 
 
The data in Tables 4 and 5 show that the most 
susceptible to RSVI are calves at age from one 
to six months. In some cases, the disease can 
occur in older animals. The obtained results 
confirm the possibility of using the indirect 
hemagglutination test for retrospective diagnosis 
of RSVI in cattle. There were no significant 
differences in the incidence rates of RSVI and 
the mortality of import and local calves.The 
seropositivity of animals to the virus was 
33.76% in the Chelyabinsk Region, 46.55% in 
the Udmurt Republic (Table 4). The animal's 
infection with the virus was higher in the farms 
of the Udmurt Republic, which may be due to 
the intensive type of animal husbandry (with 
high milk productivity and animal concentration 
per unit area) and the availability of imported 

livestock. The seropositivity of calves at ageup 
to 30 days was 35.4%, and the average titer of 
antibodies was 1.8 ± 0.41 lg 2; the calves of 2-4 
months of age were 60.2% (1.89 ± 0.07 lg2); 
calves of 4-6 months of age 67.4% (3.2 ± 0.08 
lg2); heifers - 52.6% (5.1 ± 0.40 lg2), bred 
heifers - 51.2% (5.6 ± 0 , 05 lg2), cows and bulls 
- 87.1% (4.5 ± 0.16 lg2). Average antibody titers 
in animals of all sex/age groups were 3.6 ± 0.19 
lg2. The high infection rate of animals in this 
region is probably related to a more active 
circulation of the virus among imported bred 
heifers (5.56 ± 0.05 lg2). Two large farms of the 
Udmurt Republichad no imported livestock. The 
seropositivity of animals of all the surveyed 
categories averaged 32.3%. Including: calves 
aged up to 30 days - 31.7% (average antibody 
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titers 2.7 ± 0.74lg2); calves 2-6 months of age 
22.5% (1.7 ± 0.04 lg2); 33.5% of the calves 
aged up to 30 daysdid not have a colostral 
antibodies. The seropositivity of cows reached 
71%, and the titres of antibodies to the virus 
were 7.1 ± 0.20 lg2, which was higher than in 
the animals of this category in the farms of 
Chelyabinsk region (4.5 ± 0.16 lg2 and 4.2 ± 0, 
17 lg2 respectively). The difference is reliable at 
P≤0,05. 
Titers of antibodies to the virus in calves, age up 
to one month, were also higher than in animals 
of Chelyabinsk region (1.8, ± 0.41 and 1.1 ± 
0.31 lg2, respectively). This can be explained by 
the fact that at the time of the research, 
outbreaks of respiratory diseases among calves 
up to 6 months of age and cows were recorded 
in these farms.The level of seropositivity to the 
virus increased with the age of the animals, and 
antibody titers significantly increased at age of 
12 months and older. High titers of antibodies to 
the virus in cows were probably the result of its 
active circulation among this category of 
animals, which is the source of the causative 
agent for not immune calves. 
Seroconversion (4-32 times increasing of 
antibody titers) to the virus was more often 
detected in calves aged 4-6 months and cows. 
However, the level of seroconversion to RSVI in 
farms with the presence of imported livestock 
was higher (up to 123 times).An important 
aspect of the pathogenesis of RSVI in cattle is 
the suppression of nonspecific mechanisms of 
immune defense of the respiratory tract, as well 
as the initiation and intensification of bacterial 
colonization of the lungs after primary 
propagation of the causative agent [7,8] can 
cause bronchitis, pneumonia and emphysema of 
the lungs, but its main property is 
immunosuppression and formation of 
predisposition to the emergence of bacterial 
pneumonia, in particular, pulmonary 
pasteurellosis [9,10].  
Studies have established that the cultures of the 
pasteurellas, acting as the main agent 
complicating the course of viral diseases, were 

isolated in 35.4% of cases, and they belonged to 
P. multocida and M. haemolytica types, their 
virulence varied from low to high.An analysis of 
the veterinary reports showed that pasteurellosis 
of cattle was recorded in several regions of Ural 
and Udmurt Republic and often occurred as an 
endogenous infection on the background of 
previous viral infections. Nowadays, calves 
infected with pasteurellosis are registered in 
farms with a high concentration of animals 
specializing in the production of milk, where the 
seropositivity of animals to the viruses of IRT 
and RSVI in cattle reaches 60-70% and higher. 
A high percentage of positive samples indicates 
a wide spread of these infections among 
susceptible individuals and, possibly, the leading 
role of viruses in the infectious process. 
The results of the research have shown that the 
spectrum of microorganisms causing the 
pathology of the respiratory system in cattle is 
quite wide. Bacterial diseases are often 
secondary, but can occur as concomitant or 
independent diseases.  
It depends on the concentration of animals, the 
presence or absence of specific prevention of 
viral and bacterial diseases, as well as economic 
factors. 
In such cases of a mixed course of respiratory 
infections, it is difficult to isolate the causative 
agents of the viral origin by conventional 
virological methods, and often their primary 
etiological role remains uncertain due to the 
diagnosis of bacterial infections. 
In connection with this, in the planning of 
antiepizootic measures, it is extremely necessary 
to carry out the entire complex of diagnostic 
researches (virological, bacteriological) in order 
to decipher the etiological structure of a specific 
outbreak of respiratory diseases and to identify 
the etiological role of each infectious agent. 
Histological examination of the pathological 
material of the fallen 14 days old calf showed 
signs of pneumonia, typical forpasteurellosis, 
syncytium was found in the lung tissues (Fig. 3, 
4), which is a diagnostic sign of the RSVI in 
cattle [1, 2, 3]. 
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Figure 3 - Macrophages in the lung and syncytium (A), which is characteristic for RSVI. Staining with 
hematoxylin and eosin.Magnification 630. (Photo by L.I. Drozdova) 

 
Figure 4 - Macrophages, erythrocytes and syncytium (A) in the lumen of the alveola, which is characteristic for 
RSVI. Staining with hematoxylin and eosin. Magnification 400. (Photo by L.I. Drozdova) 
 
3. CONCLUSIONS 
According to the results of the histological 
examination of the pathological material, it was 
revealed that the nature of the processes found 
in the studied preparations corresponds to a 
mixed viral-bacterial infection of respiratory 
syncytial virus infection in cattle + 
pasteurellosis. 
 

4. CONCLUSION 
Thus, we confirmed that RSVI in cattle is often 
burdened by a secondary bacterial infection. In 
large dairy complexes, the frequency of 
manifestation of the RSVI in cattle was 
dependent on the level of infection in animals 
infected with the IRT cattle virus, as well as the 
presence in the herds of animals persistently 
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infected with this virus and in the presence of 
viral-bacterial associations with pasteurellosis. 
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