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РЕЗЮМЕ
В обзорной статье рассматриваются современные научные сведения о заболеваниях органов дыхания у молодняка крупного рогатого скота. Проблема 
респираторных заболеваний у телят не теряет актуальности, поскольку данные патологии занимают второе по распространенности место после болезней 
органов пищеварения. С целью систематизации данных проведен обзор работ отечественных и зарубежных исследователей и коллективов, доступных 
в сборниках научных конференций, семинаров, симпозиумов, а также в рецензируемых периодических научных изданиях, материалах диссертаций 
и авторефератов. Рассматриваемая группа патологий в достаточной степени разнообразна, может провоцироваться скученным содержанием живот-
ных, перегревом, переохлаждением, несбалансированным кормлением, дефицитом микроэлементов, снижением резистентности организма, неблаго-
приятной эпизоотической ситуацией и многими другими факторами. Однако среди основных заболеваний телят следует особо выделить пневмонию, 
которую чаще всего вызывают вирусы. При этом возбудители способны инициировать деятельность ряда бактерий, усугубляющих и осложняющих 
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SUMMARY
The following review considers modern scientific data on respiratory diseases in young cattle. The problem of respiratory diseases in calves does not lose its 
relevance, since these pathologies rank second in frequency after diseases of the digestive system. In order to compile the data, the works of domestic and for-
eign researchers and collectives available in the collections of scientific conferences, seminars, symposiums, as well as in peer-reviewed periodicals, materials of 
dissertations and abstracts were reviewed. The group of pathologies under consideration is sufficiently diverse and can be caused by high animal density in the 
premises, overheating, hypothermia, unbalanced feeding, micronutrient deficiency, decreased body resistance, unfavorable epidemic situation and many other 
factors. However, out of the major calf diseases, particular mention should be made of pneumonia, which is most often caused by viruses. In this case agents can 
induce bacterial infection which aggravates and complicates the course of viral diseases. Microorganisms, such as Salmonella, Pasteurella and others, contribute to 
secondary infection and cause mixed forms of pneumonia. Bronchopneumonia is another disease covered in the article. It is a respiratory pathology characterized 
by inflammation of both the bronchi and lungs. As a rule, such disease types are most common in industrial animal husbandry, they are widespread and cause 
significant economic damage to the dairy and beef cattle breeding industries. The article pays great attention to these pathologies, justifies the importance of 
comprehensive preventive measures and timely diagnosis for livestock industries. To reduce the incidence of respiratory diseases in young cattle, it is necessary to 
strictly follow technological and hygienic standards for animal keeping and feeding. The use of combined medicines and preparations containing microelements 
increases treatment effectiveness.
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INTRODUCTION
Respiratory system pathologies in young cattle are one 

of the major causes of livestock losses in dairy farming. 
Among calves in the first month of life, they are recorded 
in 17.2–23.6% of cases [1]. Respiratory diseases in calves 
are mostly caused by the following pathogens: parainflu-
enza-3 viruses, infectious rhinotracheitis, and parvo- and 
adenoviruses, as well as diarrhea, influenza and immu-
nodeficiency viruses. In this regard, a  comprehensive 
approach to the prevention and treatment of respiratory 
diseases in animals is required [2–4]. Thus, timely diagno-
sis, prevention and treatment of non-infectious respiratory 
diseases, among which pneumonia and bronchopneumo-
nia causing the inflammation of the bronchi and lungs, is 
of crucial importance for cattle preservation and increase 
in  livestock product manufacturing  [5–7]. The patho-
logy begins with serous exudation in the lung parenchy-
ma, which is typical for catarrhal pneumonia. When first 
the bronchi are affected and then the process spreads ra-
pidly through the bronchial tree, such a disease, occurring 
mainly in calves, is called bronchopneumonia [8, 9]. One 
of the predominant reasons triggering the disease in win-
ter is hypothermia, in summer – overheating. Poor-quality 
feeding, lack of nutrients during intrauterine development 
and after birth has a negative impact on calves’ body re-
sistance [10, 11].

The purpose of this article is to analyze modern re-
ported data on respiratory diseases in young cattle, their 
causes, as well as on methods of their prevention and 
therapy.

MATERIALS AND METHODS
Methodological approaches are substantiated by 

the study of works of domestic and foreign researchers 
presented in the collections of scientific conferences, se-
mi nars, symposiums, peer-reviewed periodicals, materials 
of dissertations and abstracts. The obtained data as well 

as the research findings have been analyzed. The review 
presents data on the study of young cattle, conducted 
on the basis of  farms in  the Saratov, Voronezh, Nizhny 
Novgorod, Novosibirsk, and the south of the Tyumen 
Oblasts.

The respiratory system of cattle is comprised of the 
upper (nasal cavity, paranasal sinuses, part of the oral ca-
vi ty, pharynx) and the lower (larynx, trachea, bronchi, lung 
alveoli) airways. The upper respiratory tract, trachea and 
bronchi make up the conducting zone of the respiratory 
system. The main function of the respiratory system is gas 
exchange – the delivery of oxygen to the body and the re-
moval of carbon dioxide from it. The air entering the lungs 
is warmed up and disinfected in the upper respiratory tract, 
while gas exchange occurs in the lower respiratory tract, 
in the alveoli [12].

Animals can be affected by  respiratory  diseases 
of  different etiologies up to several times a  year. 
In food-producing animals, respiratory diseases account 
for about 35% of the total number of diseases of non– 
infectious etiology, while in non-food producing ani-
mals – 13–15% [13, 14]. Respiratory diseases in calves can 
be caused by non-infectious and infectious factors: vi-
ruses and secondary bacterial infection caused by patho-
genic microflora.

Upper respiratory tract infections include pharyngitis 
(inflammation of the mucous membranes and lymphoid 
tissue of the pharynx), rhinitis (inflammation of the nasal 
mucosa), frontal and maxillary sinusitis (inflammation of 
the mucous membrane lining the sinuses), sore throat 
and tonsillitis (inflammation of the tonsils). Lower respi-
ratory tract infections include bronchitis (inflammation 
of the bronchi), pneumonia (inflammation of the alveoli), 
bronchopneumonia (inflammatory process in the bron-
chi and alveoli, accompanied by the accumulation of exu-
date in the alveoli), laryngitis (inflammation of the  la rynx), 
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течение вирусных заболеваний. Такие микроорганизмы, как сальмонеллы, пастереллы и другие, становятся участниками вторичного инфекционного 
процесса и создают смешанные формы пневмоний. Другое освещаемое в работе заболевание – бронхопневмония. Это респираторная патология, харак-
теризующаяся воспалением одновременно бронхов и легких. В промышленном животноводстве такие формы заболеваний, как правило, встречаются 
наиболее часто, имеют повсеместное распространение и наносят значительный экономический ущерб отраслям молочного и мясного скотоводства. 
Названным патологиям в статье уделяется наибольшее внимание, обосновывается важность комплексных мер профилактики и своевременной диагно-
стики в условиях промышленных животноводческих предприятий. Для снижения частоты возникновения респираторных заболеваний среди молодняка 
крупного рогатого скота необходимо четко следовать технологическим и гигиеническим нормам содержания и кормления животных. Использование 
комбинированных лекарственных средств и препаратов, содержащих микроэлементы, повышает эффективность лечения. 

Ключевые слова: обзор, молодняк крупного рогатого скота, органы дыхания, респираторные заболевания, пневмония, бронхопневмония
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 tracheitis (inflammation of the mucous membranes 
of  the  trachea), pleurisy (inflammation of  the  pleural 
linings), alveolitis (inflammation of the pulmonary alve-
oli) [15, 16].

Despite different etiology and ways of transmission, 
respiratory diseases share a number of common features 
in their pathogenesis. These features include mucus se-
cretion in the bronchi; superficial peeling of the mucosa, 
the elements of which enter the bronchial lumen  together 
with blood; decreased functional pulmonary volume; im-
pairment of lung diffusion capacity, leading to changes 
in blood composition; bronchial and lung walls become 
less elastic, which leads to the increased energy expen-
diture for breathing. Severe forms of respiratory diseases 
may lead to animal death or emergency slaughter [17, 18].

Non-infectious factors contributing to the develop-
ment of  respiratory diseases include embryo develop-
mental disorders, hypoxia, gestosis, provoking changes in 
the functional activity of the fetoplacental complex, adap-
tation disorders in the postnatal period. They may also 
include the increased density of animals in the premises 
and gas contamination [19, 20]. Exceeded levels of carbon 
dioxide, ammonia, methane, hydrogen sulfide cause irri-
tation of the mucous membranes and lead to the inflam-
mation of the respiratory tract. Violation of sanitary and 
hygienic standards in the premises where animals are kept 
leads to high contamination of the mucous membranes 
by opportunistic and pathogenic microorganisms. Respi-
ratory diseases in animals may occur in case of decreased 
activity of antioxidant defense enzymes, insufficient intake 
of vitamins that act as antioxidants, since increasing free 
radical oxidation is a key factor in the inflammatory pro-
cess [20, 21]. In addition to the lack of vitamins, non- specific 
resistance of calves is negatively affected by the defici- 
ency of trace elements involved in adequate functioning 
of the immune system and the synthesis of antioxidant 
enzymes, for example, selenium, iodine and zinc.

Viruses and bacteria infect endothelial cells of the bron-
chi, penetrate into respiratory tract tissue, and then spread 
throughout the body with the blood flow. Temperature 
changes, high humidity in the premises, inadequate diet 
as well as vitamin and mineral imbalance also contribute to 
the disease occurrence. Viral infections, especially in case 
of contributing factors, spread rapidly and cause inflam-
matory reactions. Secondary bacterial infections cause 
purulent processes in the lungs, which leads to the death 
of animals [22].

Viral infections include infectious rhinotracheitis (her-
pesvirus infection), which damages the  mucous mem-
brane of the respiratory tract in young animals, and when 
complicated by bacterial agents, the disease proceeds 
in the  form of purulent pneumonia. Some of  the main 
clinical signs include: rhinitis, serous-catarrhal discharge 
from nasal cavity, conjunctivitis. The disease mainly affects 
calves of 1.5–4.0 months of age.

Lung damages are observed in calves of 3–6 months of 
age in case of parainfluenza-3. Clinical signs include cough 
and purulent sputum discharge from the nasopharynx, in-
creased body temperature. The disease is often associated 
with other viral and bacterial agents, for example, Myco-
plasma bovis, Pasteurella multocida, Mannheimia haemolyt-
ica. There is a high probability of the immunosuppressive 
effect of the virus [23].

Respiratory syncytial viral infection, occurring 
in the form of latent or acute respiratory illness, is mani-
fested by high fever, catarrh of the upper respiratory tract, 
serous rhinitis. The prognosis of the disease is most often 
favorable.

Viral diarrhea is a disease of the mucous membranes 
of cattle which most often occurs as a result of intraute-
rine infection. The infection affects the animal’s immune 
system and is characterized by the development of both 
intestinal and respiratory syndromes, formation of ulcers 
on the mucous membranes is observed.

Secondary bacterial infections include pasteurellosis 
(the causative agent Mannheimia haemolytica and Pas-
teurella multocida, serotype A), which cause pneumonia 
in the  presence of  contributing factors, or complicate 
the course of the primary viral infection.

The most common causative agent of mycoplasmosis 
in cattle is Mycoplasma bovis, which is becoming the main 
cause of pneumonia in young animals. The disease is of-
ten heralded by viral diarrhea, rhinotracheitis, coronavirus 
infection, often at an early age. Calves demonstrate de-
creased appetite, depression, nasal discharge, wet cough, 
wheezing. Other bacteria that cause secondary pneumo-
nia in cattle are Haemophilus, Klebsiella, Streptococcus [22].

Pneumonia in  calves occurs due to  the  extension 
of the  infection from the upper respiratory tract. Patho-
genic microorganisms located on the mucous membrane 
of the nasal cavity, paranasal sinuses, middle ear and lar-
ynx can be the cause of infection of the lower respiratory 
system. Rhinitis and inflammation of the paranasal sinuses 
are common in one-month-old calves and herald pneumo-
nia [24]. In stressful conditions, when the body’s defense 
mechanisms are compromised, pathogenic mic ro flora 
causes the development of inflammation [25]. The inflam-
matory process can be  localized in the alveoli, bronchi, 
individual lung lobes or in the entire lung. By the nature 
of  inflammatory exudate, pneumonias can be  catarrh-
al, fibrinous, serous, putrefactive, hemorrhagic, purulent 
and mixed. Catarrhal and fibrinous are the most common 
ones. Clinical signs of pneumonia include: increased re-
spiratory rate with wheezing (more than 60 breaths/min); 
nasal (less often ocular) discharge; cough, sometimes with 
purulent sputum; temperature of 41–42 °C; diarrhea; dull 
demeanour; absence of rumination. In 4–5 months old 
calves pneumonia can become chronic with no distinct 
symptoms, while reduction in liveweight gain is observed. 
If the disease is caused by contributing factors and sec-
ondary bacterial infections, treatment with antibiotics is 
required. In case of viral and secondary bacterial infections, 
specific prevention is effective [22, 26].

Bronchopneumonia is  manifested by  inflammation 
of  the  bronchi and  lung lobes with the accumulation 
of exudate and desquamated epithelial cells in the alve-
oli [27, 28]. Opportunistic microorganisms cause inflamma-
tion of the bronchi, bronchioles and alveoli. In addition to 
significant pathological changes in the lungs, malfunction 
of the central nervous, cardiovascular and other body sys-
tems is observed [29].

According to  a  number of  authors, bronchopneu-
monia occupies a  leading position in  terms of  morbi-
dity and transmission rates among other pathologies of 
non–infectious etiology in 1.5–3.5-month-old calves. Ac-
cording to some data, in the Voronezh, Nizhny Novgorod, 
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of young animals leads to  reductions in  total immuno-
globulin levels in blood serum and to the development 
of  respiratory system pathologies in  59–69% of  calves. 
Imbalance in “organism – environment” system may also 
play a certain role in the development of lung diseases 
in calves. There is a correlation between emissions of car-
bon monoxide, hydrocarbons into the atmosphere and 
the incidence of respiratory diseases in animals. Increase 
in the mortality rate from respiratory system pathologies 
in young animals was recorded in cities with the increased 
level of air pollution [40].

Calves under one year of  age are most susceptible 
to  res piratory diseases, and it  should be noted that re-
covered animals can get infected again [3]. Since these 
pathologies are widespread, the incidence rate is quite 
high, and there is also a risk of disease reccurence, it is 
necessary to develop effective treatment regimens using 
modern drugs [31].

In case of calves recovering from bronchopneumonia, 
in addition to conventional therapy, including etiotropic 
treatment and novocaine blockade with 0.6% hydrogen 
peroxide in 0.9% sodium chloride at a dose of 0.4 mL / kg, 
it is recommended to administer 4 mL of “Antimio pathic” 
on the first day, which helps to correct antioxidant defi-
ciency and acid-base balance. This product is based on vi-
tamins and trace elements, it successfully replenishes 
deficient ele ments and helps to normalize trace element 
 homeostasis.

To prevent the development of  respiratory diseases 
in newborn calves, calvers should be injected with “Anti-
miopathic” in a single dose of 10 mL 60, 40 and 20 days 
before calving; this will enhance antioxidant protection 
in the newborn calves and reduce their oxidative stress, 
compensate for postnatal hypoxia, acidosis and will lead 
to the early formation of colostral immunity [19].

Respiratory diseases cause important economic losses 
in industrial animal husbandry. To increase the effective-
ness of treatment of pneumonia in livestock, it is neces-
sary to optimize young animal nutrition as well as to use 
combination medicines and preparations containing trace 
elements. Animal keeping standards must comply with 
the existing requirements [41]. A comprehensive approach 
is needed in the treatment of pneumonia and broncho-
pneumonia, since their etiology is multifactorial. Therefore, 
in modern production, veterinarians use vitamin and min-
eral complexes, drugs and broad-spectrum antibiotics to 
treat respiratory diseases [42].

CONCLUSION
Nowadays, respiratory diseases are widespread 

in  young cattle, they are characterized by  a  variety 
of pathoetiology, but the most common factor in the de-
velopment of  pathology is  decreased body resistance. 
Therefore, it is necessary to take measures to prevent and 
promptly detect pneumonia, bronchopneumonia and 
other respiratory system diseases, which include clinical 
examination of animals and blood tests, as well as to intro-
duce effective treatment and prevention regimens.

To reduce the incidence of respiratory diseases in 
young cattle, it is necessary to strictly follow technologi-
cal and hygienic standards for animal keeping and feeding. 
Timely vaccination of calves and the use of vitamin and 
mineral premixes have a high preventive effect.

Novosibirsk Oblasts, in different years, pathologies of the 
respiratory system affect 29.10–59.36% of calves per year, 
with the mortality rate of 6–35%. Animals that have suf-
fered from the disease demonstrate developmental and 
growth delays, which makes them unsuitable for further 
use [30]. Сlinical examination of calves with this pathology 
reveals dull demeanour: lowered ears, decreased appetite, 
standing on their own away from the herd; then respira-
tory signs appear – increased temperature (up to 40 °C), 
nasal discharge, cough, dyspnea, wheezing  [31]. There 
are three main steps in bronchopneumonia treatment: 
stopping bacterial growth and reproduction, removal of 
accumulated exudate from the bronchi and detoxification 
of the animal’s body [30]. To prevent bronchopneumonia 
in calves, it is necessary to control hygiene and tempera-
ture in the premises, as well as to provide a balanced diet 
for animals [3].

The mineral status of the animal, which depends 
on its mother’s diet and the feed given to young animals, 
has a  significant impact on the  occurrence of  respira-
tory diseases. Fetal intrauterine growth restriction due 
to the deficiency of such trace elements as copper, sele-
nium, zinc, cobalt, manganese leads to 2.08-fold increase 
in respiratory disease cases in young animals in the neona-
tal period, 7.14-fold increase in bronchopneumonia cases, 
as compared to animals from cows with the physiological 
course of  pregnancy; this, together with other factors 
or complicated course of pregnancy, leads to the weak-
ening of the antioxidant defense system and, hence, to 
oxidative stress [32, 33].

Results of studies by D. Shukla et al. [34] proved the role 
of cobalt in the antioxidant protection of the lungs; its de-
ficiency, along with the deficiency of copper, zinc, man-
ganese and  selenium, regulating the  activity of  super-
oxide dismutase, catalase and glutathione peroxidase, is 
a risk factor for the development of bronchopneumonia 
in calves.

Intrauterine disorders due to  lack of  trace elements 
in pregnant cows contribute to the development of res-
piratory diseases in calves. Maternal health determines 
fetal growth and wellbeing, the  quality of  colostrum 
and  milk  [35]. Shaposhnikov  I. T.  et  al.  [36] found that 
in  case of  protein and carbohydrate metabolism disor-
ders and calcium deficiency, antioxidant deficiency is de-
veloped in down calvers, which leads to the development 
of  respiratory and gastrointestinal diseases in  their off-
springs. Other researchers [33, 37] proved the role of oxi-
dative stress in the pathogenesis of respiratory diseases 
in young cattle. The authors found that antioxidant defi-
ciency, caused, in part, by the lack of trace elements, dis-
rupts the regulation of free radical oxidation processes 
and contributes to the excessive amount of toxic protein 
and lipid peroxidation byproducts in the bronchoalveolar 
fluid and blood of sick animals, which not only damages 
cell membranes but also inhibits the immune system.

Pneumonia and bronchopneumonia morbidity rates 
in calves depend on chemical, physical, biological and en-
vironmental factors. This has been confirmed by studies 
conducted by V. M. Aksenova et al. [27]. Failure of the lung 
and bronchi defense mechanisms affected by pathogenic 
microflora, and other factors compromising the immuni-
ty, influence the occurrence and the course of respiratory 
infections [38, 39]. It has been proved that hypothermia 
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Such preventive measures contribute to the reduction 
of morbidity and, consequently, reduce the costs of treat-
ment and the likelihood of early death in young animals, 
thus, preventing economic losses.
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