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Abstract. Respiratory diseases of animals are a significant problem in veterinary 
medicine. They cause a lot of economic damage to farms, consisƟng of decreasing 
producƟvity and breeding qualiƟes of animals and their deaths. The significant spread 
of respiratory diseases in animals is caused by decreasing natural resistance due to 
violaƟon of the housing technology, as well as a high concentraƟon of opportunisƟc 
and pathogenic microflora in the indoor air.

The results of individual therapy in calves with nonspecific catarrhal 
bronchopneumonia with the use of the drug Calfmin, which is based on compounds 
of biogenic micro- and macroelements, and plant immunomodulators, are 
presented. The clinical parameters of calves, namely, habitus, condition of hair, 
skin, visible mucous membranes, superficial lymph nodes, body temperature, 
number of respiratory movements, and heart contractions were studied during 
bronchopneumonia and their changes under individual treatment of animals.

The indicators of protein metabolism in the blood serum of clinically healthy 
and calves with nonspecific bronchopneumonia were also studied. The content 
of total protein, albumin, α-, β- and γ-globulins was examined in the blood serum 
of calves by nephelometric method using phosphate buffers. The dynamics of the 
comparative analysis of total protein content and its fractions in the blood serum 
between calves of separate experimental groups is shown. The results of studies 
indicate a decrease in the body's natural resistance and suppression of immunity 
in sick calves and the rapid recovery under the conditions of the application of 
nanoaquachelate macronutrients in the form of the drug Calfmin in combination 
with Echinacea.
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Introduction

Dairy farming in Ukraine has always 
been, and is now, a traditional and domi-
nant branch of animal husbandry, which 
is the main part of providing the pop-
ulation with food. However, prolonged 
general economic instability and under-
funding of this livestock industry pro-
vokes a violation of animal husbandry 
technology, which is often manifested 
by unsatisfactory housing conditions, 
insufficient provision of animals com-
plete feed rations, etc. (Chumachenko 
et al., 2000; Ruda, 2000). As a result, 
the natural resistance is significantly re-
duced in the cattle, which is manifested 
by the low level of immunobiological 
reactivity in calves (Ruda, 2000; Chu-
machenko et al., 2000; Griffin et al., 
2010). Such calves are usually prone to 
diseases of various etiologies. The dis-
eases of the digestive tract (dyspepsia) 
and respiratory (bronchopneumonia) 
system are very often registered.

Respiratory diseases of animals are a 
significant problem in veterinary medicine. 
They cause a lot of economic damage to 
farms, consisting of decreasing productiv-
ity and breeding qualities of animals and 
their deaths (Demidchik, 2005; Antonen-
ko, 2007; Bliznetsova et al., 2008).

Diseases of the respiratory system are 
widespread among animals of all species 
and age groups but are more commonly 
diagnosed in young, exhausted, and old 
animals (Ruda, 2000; Kondrakhin et al., 
2012; Wolfger et al., 2015). In modern 
economic conditions, respiratory diseas-
es of young animals are widespread in 
Ukraine (Tatarchyk, 2007) and abroad 
(Tuleva, 2007; Slupsky et al., 2009; Tro-
fimov et al., 2009; Basoglu et al., 2016), 
and could be both in large high-tech farms 
of industrial type or small farms (Chum-
achenko et al., 2000; Slupsky, 2009).

The significant spread of respira-
tory diseases of animals is caused by 
decreasing the natural resistance due to 
violation of the housing technology, as 
well as a high concentration of opportu-
nistic and pathogenic microflora in the 
indoor air (Tuleva, 2009; Basoglu et al., 
2016; Braun et al., 2018;).

Approximately 20–30% of calves 
suffer from bronchopneumonia in 
Ukraine every year. The disease mainly 
occurs in winter and spring. Risk groups 
are calves at the age from 2 weeks to 
2–3 months (Tatarchyk, 2007; Griffin et 
al., 2010; Kondrakhin et al., 2011).

In the etiology of nonspecific bron-
chopneumonia in calves in combination 
with reduced resistance, immunologi-
cal reactivity of the newborn animals, 
and the influence of adverse environ-
mental factors, the bacterial microflo-
ra of the upper respiratory tract plays 
an important role, which under certain 
conditions becomes pathogenic (Nich-
olas et al., 2008; Trofimov et al., 2009; 
Basoglu et al., 2016).

In recent years, the incidence of 
calves with bronchopneumonia has in-
creased due to a decrease in their body’s 
natural resistance, suppression of im-
munity, and lack of scientifically sound 
means and methods of prevention and 
treatment of animals.

During bronchopneumonia in calves, 
pathological processes develop not only 
in the respiratory system but also in the 
whole body, because all types of metab-
olism are impaired. This, in turn, leads 
to the suppression of the functions of 
all vital organs and systems in animals. 
Therefore, to achieve the desired result, 
it is important to take a comprehensive 
approach when choosing drugs for the 
treatment of patients with bronchopneu-
monia in calves (Tatarchyk, 2007; Wolf-
ger et al., 2015; Zitzmann et al., 2019;).
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The economic losses from broncho-
pneumonia consist of a significant per-
centage of calf deaths, a decrease in the 
average daily weight gain (sick calves 
have a lack of growth and develop-
ment), the cost of veterinary care, and 
additional treatment for sick animals 
(Dariusz et al., 2003; Jodi et al., 2020).

The most effective is a comprehen-
sive treatment of calves with broncho-
pneumonia, which should be aimed at 
eliminating violations of the keeping 
and feeding technology, increase the 
natural resistance, and includes the si-
multaneous use of various therapies: an-
timicrobial, pathogenetic, symptomatic, 
application of stimulants and vitamins.

That is why, nowadays, the develop-
ment and introduction into the practice 
of veterinary medicine of new highly 
effective and cost-effective schemes for 
the prevention of nonspecific broncho-
pneumonia and treatment of calves with 
this pathology are especially relevant.

The purpose of this work is to study 
the metabolism of proteins and their 
fractions in the blood serum of calves 
with nonspecific bronchopneumonia 
under individual therapy using nanoa-
quachelates of macronutrients in the 
form of a drug Calfmin in combination 
with Echinacea.

Materials and methods 
of research

The research was conducted in the 
farm “Podilskyi Gospodar 2004”, a vil-
lage of Velyka Medvedivka, Shepetivka 
district, Khmelnytskyi region.

Four groups of black-spotted calves 
aged 2 months were formed for the study: 
one control (clinically healthy calves) 
and three experimental (calves with non-
specific acute catarrhal bronchopneumo-
nia), seven animals in each group.

During the selection of calves into 
groups, the results of clinical trials ob-
tained using the methods of examina-
tion, thermometry, percussion, and aus-
cultation were taken into account, and 
the infectious nature of bronchopneu-
monia was excluded.

Sick calves of the 1st experimental 
group were treated due to the treat-
ment regimen used in the farm (basic 
treatment): calves were injected intra-
muscularly with a combined antibiotic 
Combikel at a dose of 1 ml per 10 kg 
of body weight, anti-inflammatory drug 
Dexakelum at a dose of 1 ml per 100 kg 
of body weight body, and hepatoprotec-
tor HEPAVI-kel at a dose of 1 ml per 10 
kg of body weight.

Calves of the 2nd experimental group 
received basic treatment according to 
the scheme used in the farm and, in 
addition, they were given the immuno-
modulator N (D-8) with milk.

Calves of the 3rd experimental group 
were treated using only nanoaquache-
lates of micronutrients in the form of the 
drug Calfmin and plant immunomodu-
lator Echinacea. The drugs were used 
dissolved in 1 liter of milk at a dose per 
animal of 3.5 ml of Calfmin and 1.25 ml 
of Echinacea, the frequency of applica-
tion – twice a day.

Monitoring of the clinical condition 
in calves and the course of the disease 
was carried out daily throughout the 
treatment period, and biochemical ex-
aminations were performed on the 1st 
day of the disease, and the 3rd and 7th 
day of treatment.

Blood samples were taken from 
the jugular vein in the morning before 
feeding. The content of total protein 
and its fractions was determined. The 
results of the research were processed 
statistically using the program named 
Statistica.
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Results of the research 
and their discussion

It is established that in the farm 
“Podilskyi Gospodar 2004” of Khmel-
nytskyi region, the winter-spring out-
break of bronchopneumonia in calves 
begins in February with the maximum 
number of sick animals and their further 
deaths in March and April. The results 
of our research indicate that the farm 
has susceptible to disease calves at the 
age of 1–3 months, and our long-term 
monitoring of the incidence of calves 
with nonspecific acute catarrhal bron-
chopneumonia showed that on average 
during 2006–2018 in this farm, nearly 
23.1–24.7% of calves become sick and 
nearly 7.2–9.4% of them died from this 
pathology at age of 1–2 months and 
3.4–6.3% – at age of 23 months.

During the research, we found that 
the rate of survived 1–2 months old 
calves with bronchopneumonia is up to 
90.6%, which indicates the low efficien-
cy of treatment schemes. The number of 
2–3 months old calves suffering from 
bronchopneumonia after treatment ac-
cording to the scheme of the farm was 
slightly higher and amounted to 93.2%.

The study of etiopathogenetic rela-
tionships under nonspecific acute ca-
tarrhal bronchopneumonia in calves 
on the farm made it possible to identi-
fy several groups of etiological factors 
that affect the body of calves of different 
ages in different combinations.

The first group includes anthropo-
genic factors, disorders of biogeocenosis, 
and adverse factors of fetal development. 
They lead to the birth of malnourished 
calves with weakened resistance, which 
is confirmed by such criteria as the body 
temperature immediately after birth. Thus, 
the temperature of some calves was not 
39.1–39.3 °С but reduced by 1–1.5  °С.

These calves showed bradycardia, 
myopathy, and malnutrition. The sucking 
reflex in many newborn calves was weak 
with a delay. Most of these calves had 
dyspepsia and often developed broncho-
pneumonia in some time after recovering 
from dyspepsia. This indicates that the 
diseases of young animals in the neonatal 
period are associated with their anatomi-
cal and physiological characteristics.

According to our data, the prevalence 
of diseases in newborn calves under the 
scheme “dyspepsia – bronchopneumo-
nia” is due to the violation of the con-
ditions for keeping and feeding cows 
of breeding stock under their different 
physiological conditions. It is necessary 
to highlight the insufficient feed base, vi-
olation of the diet structure, especially in 
the dry season, insufficient feed quality 
and deficiency of macro-, micronutri-
ents, and vitamins.Nonspecific catarrhal 
bronchopneumonia occurs in calves on 
the farm also due to a violation of the diet 
structure and housing conditions of ani-
mals in the postnatal period. Among this 
group of etiological factors, we distin-
guish the following: congestion, accumu-
lation of harmful gases, colds (cold, high 
humidity). Analysis of the diet showed 
that the feed base for 1.5–2 months old 
calves does not provide the physiological 
need for protein, vitamins, especially A, 
C, as well as macro- and microelements, 
especially iodine and calcium.

In a clinical study, sick calves showed 
general weakness, loss of appetite, red-
ness of the conjunctiva and mucous mem-
branes of the nasal cavity, the appearance 
of catarrhal discharge, and dry painful 
cough. Respiration in animals was accel-
erated, difficult and shallow, abdominal 
type (Table 1). Sick calves laid down most 
of the time, when they were forced to get 
up, there was an unconfident gait, muscle 
tremor. The hair was disheveled, wet.
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On the 1st day of researches, the 
body temperature in calves of all ex-
perimental groups was 40.84–40.95 °С,
which is significantly higher by 1.04–
1.15 °С (Р < 0.001) compared with 
clinically healthy animals. The num-
ber of heart contractions in calves with 
bronchopneumonia was in the range 
of 96–97 beats per minute, which is 
also significantly higher than in clin-
ically healthy animals in 1.25 times 
(Р < 0.001). The conjunctiva and na-
sal mirror in sick calves had a cyanotic 
shade, indicating a violation of hemo-
stasis in the small circulation. The num-
ber of respiratory movements in calves 
of the experimental groups was in the 
range of 46.4–46.7, which is 1.58 times 
significantly higher (Р < 0.001) than 
in clinically healthy calves (Table 1). 
The mixed-type shortness of breath, a 
sharp, dry, intermittent, painful cough, 
a discharge of catarrhal exudate from 

nasal passages were also observed. Wet 
rales were detected during auscultation 
of the heart, which indicates a violation 
of the elastic properties of the interal-
veolar septa due to the accumulation 
of exudate in them. Also, muffled heart 
sounds and weakening of the pulse 
wave were noted during auscultation of 
the heart. Chest percussion revealed a 
focus of dullness in the apical and car-
diac parts of the lungs.

Our data on protein metabolism in 
calves with bronchopneumonia indicate 
the presence of hypoproteinemia under 
this pathology.

Thus, the total protein content in the 
blood serum of calves with broncho-
pneumonia in the experimental groups 
is significantly lower by 12–13% 
(Р < 0.05) compared with clinically 
healthy calves (Table 2). According to 
our data, this is mainly due to proteins 
of the albumin fraction.

1. Clinical parameters in calves with bronchopneumonia under individual 
therapy (M ± m, n = 7)

Period
Clinically healthy 

calves (control 
group)

Sick calves
1st experimental 

group (basic 
treatment)

2nd experimental 
group (basic 

treatment + D-8)

3rd experimental 
group (Calfmin + 

Echinacea)
Body temperature, °С

1st day 38.80 ± 0.16 40.84 ± 0.21*** 40.95 ± 0.21*** 40.87 ± 0.23***

3rd day 38.99 ± 0.06 39.50 ± 0.17* 39.30 ± 0.18 39.11 ± 0.09
7th day 38.90 ± 0.07 39.01 ± 0.12 38.94 ± 0.09 38.87 ± 0.10

Pulse rate, beats/min
1st day 78.14 ± 0.96 97.29 ± 1.14*** 96.14 ± 1.41*** 97.57 ± 1.05***

3rd day 78.86 ± 1.32 88.86 ± 1.13*** 86.86 ± 1.43*** 85.29 ± 1.53**

7th day 76.86 ± 1.48 78.14 ± 2.32 77.71 ± 1.88 76.14 ± 1.43
The number of respiratory movements per 1 min

1st day 29.43 ± 0.60 46.57 ± 0.94*** 46.43 ± 1.34*** 46.71 ± 1.41***

3rd day 28.43 ± 0.75 37.29 ± 1.51*** 35.29 ± 1.48*** 34.43 ± 1.52**

7th day 28.14 ± 0.47 29.57 ± 1.19 29.29 ± 0.63 28.57 ± 0.57

Note: hereinafter * Р < 0.05, ** Р < 0.01, *** Р < 0.001 compared to clinically healthy calves.
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The results of studies have shown 
that at the beginning of the treatment 
(1st day) the albumin content in the 
blood serum was 22–28%, which is sig-
nificantly lower (Р < 0.05) compared to 
clinically healthy animals.

The indicators of the globulin con-
tent in the blood serum of calves of all 
experimental groups at the beginning of 

the treatment did not differ significantly 
from those in clinically healthy animals. 
However, the albumin/globulin ratio 
was in the range of 0.51–0.59 in calves 
of the experimental groups, while in 
clinically healthy animals – 0.73–0.84.

It should be noted that the content 
of individual globulin fractions in the 
blood serum of calves with broncho-

2. Indicators of protein metabolism in the blood serum of calves with 
catarrhal bronchopneumonia under individual therapy (M ± m, n = 7)

Period
Clinically healthy 

calves (control 
group)

Sick calves

1st experimental 
(basic treatment)

2nd experimental 
group (basic treat-

ment +  D-8)

3rd experimental 
group (Calfmin + 

Echinacea)
Total protein, g/L:

1st day 65.43 ± 2.27 58.37 ± 2.36* 56.93 ± 2.53* 57.93 ± 2.19*
3rd day 62.35 ± 2.39 59.56 ± 2.89 58.48 ± 2.80 60.68 ± 2.99
7th day 62.23 ± 4.33 60.13 ± 4.45 59.05 ± 3.64 63.38 ± 4.60

Albumins, g/L:
1st day 27.57 ± 2.12 21.60 ± 1.62* 20.30 ± 1.67* 19.79 ± 1.68**
3rd day 25.59 ± 1.45 23.32 ± 1.15 22.13 ± 1.66 22.12 ± 1.43
7th day 26.55 ± 2.44 24.54 ± 2.08 23.36 ± 3.05 26.07 ± 2.35

Globulins, g/L:
1st day 37.86 ± 2.34 36.77 ± 3.15 36.63 ± 2.76 38.14 ± 2.22
3rd day 36.76 ± 3.55 36.24 ± 4.05 36.35 ± 3.33 38.56 ± 3.98
7th day 35.68 ± 2.67 35.59 ± 2.78 35.69 ± 2.45 37.31 ± 3.74

α-Globulins, g/L:
1st day 7.87 ± 1.12 8.70 ± 1.11 9.47 ± 2.23 8.83 ± 2.43
3rd day 8.15 ± 1.78 8.17 ± 2.45 8.35 ± 1.76 8.49 ± 1.55
7th day 8.05 ± 1.56 7.63 ± 1.54 7.85 ± 1.76 8.04 ± 1.83

β-Globulins, g/L:
1st day 7.41 ± 1.34 11.59 ± 1.45* 11.11 ± 1.95* 10.89 ± 2.55*
3rd day 8.07 ± 1.67 10.44 ± 2.04 9.23 ± 1.82 9.91 ± 1.44
7th day 8.82 ± 1.87 8.95 ± 2.65 8.27 ± 1.55 8.24 ± 2.56

γ-Globulins, g/L:
1st day 20.61 ± 2.91 12.33 ± 2.22 11.43 ± 1.11 12.25 ± 2.16
3rd day 19.48 ± 1.44 13.84 ± 3.34 12.08 ± 2.05 13.08 ± 3.33
7th day 19.21 ± 1.86 14.62 ± 2.64 12.74 ± 1.77 15.30 ± 1.17

Note:  similar to Table 1.
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pneumonia differs from their content 
in the blood serum of clinically healthy 
calves. Thus, in the blood serum of 
calves with bronchopneumonia at the 
beginning of the treatment, there was 
a pronounced tendency to increase the 
content of α- and ß-globulins and a 
significant decrease in the content of 
γ-globulins by 40–44% (Р < 0.05) com-
pared with clinically healthy calves.

Our treatment of calves helped to 
improve the metabolism of proteins in 
their organism.

Thus, on the 3rd day of our research, 
the albumin content in the blood se-
rum of sick calves of the experimental 
groups was 22–23.3 g/L, but this figure 
did not reach the values of clinically 
healthy calves (25.59 ± 1.45). That is, 
during this period of the treatment in 
calves with bronchopneumonia, there 
was already a pronounced tendency to 
increase the globulin content in their 
blood and the gradual approximation of 
this indicator to the values of clinically 
healthy calves (Table 2).

The total content of globulins in 
the blood serum of calves with bron-
chopneumonia on the 3rd day of the 
treatment, as at the beginning, was at 
the level of clinically healthy calves. 
However, the albumin to globulin ratio 
in these animals on the 3rd day of the 
research was in the range of 0.57–0.61, 
while in clinically healthy calves – 0.70. 
That is, on the 3rd day of the treatment, 
well-pronounced dysproteinemia was 
still observed in the body of sick calves.

Analyzing the content of individual 
globulin fractions in the blood of calves 
of the experimental groups, it should 
be noted that on the 3rd day of the treat-
ment of calves with bronchopneumonia 
compared with the 1st day, the content of 
α- and ß-globulins tended to decrease, 
while γ-globulins – to increase. In rela-

tion to clinically healthy calves, the con-
tent of α-globulins in the blood serum 
of calves with bronchopneumonia of 
all experimental groups during this pe-
riod was at the same level, ß-globulins 
– had a slight tendency to increase, and 
γ-globulins – significantly decreased in 
calves of the 1st experimental group by 
28% (Р < 0.05), the 2nd – by 36% (Р < 
0.05), and the 3rd – by 33% (Р < 0.05).

On the 7th day of the therapy, the con-
tent of total protein in the blood serum 
of calves of the experimental groups 
had a pronounced tendency to increase 
compared to the 1st day in animals of 
all groups. At the same time, the con-
tent of total protein in the blood serum 
of calves of the 3rd experimental group, 
for the treatment of which was used the 
drug Calfmin in combination with Echi-
nacea, on the 7th day of the experiment 
did not differ from that in clinically 
healthy calves. During this period, the 
albumin content in the blood serum of 
calves of the experimental groups was 
within the range of clinically healthy 
calves, and compared with the 1st day it 
increased significantly: in calves of the 
1st group – by 14% (Р < 0.05), the 2nd 
– by 15% (Р < 0.05), and the 3rd – by 
32% (Р < 0.01). As a result, the albumin 
to globulins ratio significantly increased 
in calves of the 1st group to 0.69, the 
2nd – 0.65, the 3rd – 0.70. In the blood 
serum of clinically healthy calves, the 
albumin/globulin ratio at this time was 
0.74. The content of individual globulin 
fractions in the blood serum of calves of 
the experimental groups on the 7th day 
of the experiment was characterized by 
the normalization of α- and ß-globulins. 
At the same time, it should be noted that 
the blood serum protein content of the 
γ-globulin fraction in calves of all ex-
perimental groups decreased compared 
with clinically healthy calves.



68 | ISSN 2663-967X Vol. 11, № 4, 2020Український часопис ветеринарних наук

М. В. Дробот

Conclusions and future 
perspectives

It is known that the state of hypoxia 
under bronchopneumonia causes chang-
es not only in the lungs but also in other 
organs. Thus, a significant decrease in 
the total protein content in the blood se-
rum of calves with nonspecific catarrhal 
bronchopneumonia is apparently due 
to pathological changes in the liver and 
other organs due to hypoxia. According 
to Usha (2018), in calves with bron-
chopneumonia due to impaired gas ex-
change and the development of hypox-
ia, there are deep structural disorders 
of the liver, changes in the structure of 
hepatocytes, they undergo degenera-
tion, the necrosis occurs. These changes 
start from the center of the hepatocyte 
and spread to the periphery. In addition, 
the liver cells that are furthest from the 
vessels that supply them do not receive 
enough oxygen and other nutrients. This 
causes their degeneration and necrosis. 
Changes in the structure of separate liv-
er cells lead to changes in the whole or-
gan and disruption of its physiological 
functions. Therefore, the protein-form-
ing function of the liver is disrupted, the 
albumin content decreases by 1.5 times 
(Р < 0.05) in the blood serum against the 
background of an increase in the glob-
ulin content, which leads to a decrease 
in albumin/globulin ratio in 1.5 times 
(Р < 0.001), that is, to the manifesta-
tion of dysproteinemia. According to 
the research of Usha and other authors 
(Usha et al., 2018),  in the blood serum 
of calves with catarrhal bronchopneu-
monia, there is a tendency to decrease 
the content of α- and β-globulins, while 
the content of γ-globulins on the con-
trary – tends to increase. According to 
our data, at the beginning of the disease 
in the blood serum of calves with bron-

chopneumonia, the content of α-globu-
lin fraction significantly increases, the 
protein content of β-globulin fraction 
is less pronounced, and the content of 
γ-globulin fraction decreases, which is 
consistent with other studies.

The total duration of the treatment 
of calves of the 3rd experimental group, 
which was treated with the drug Calfmin 
in combination with Echinacea, aver-
aged 7–8 days. The treatment period of 
calves of the 1st experimental group last-
ed more than 12 days, which implies a 
high probability of transition of the dis-
ease to a chronic form. It should be noted 
that during the treatment of calves of the 
1st experimental group, one animal died.

Our results indicate a significantly 
higher therapeutic efficacy of the treat-
ment of calves with catarrhal broncho-
pneumonia using nanoaquachelates of 
microlements in the form of Calfmin in 
combination with Echinacea, compared 
with the treatment of calves including 
the combined antibiotic Combikel, an-
ti-inflammatory drug Dexakelum, and 
hepatorotector HEPAVI-kel.

The research results provide for the 
continuation of scientific experiments 
to study the effect of nanoaquachelates 
of microelements in combination with 
Echinacea on other indicators of the 
blood of calves with bronchopneumonia.
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Анотація. Респіраторні хвороби тварин є значною проблемою ветеринарної меди-

цини. Вони завдають значних економічних збитків господарствам, що складаються зі 
зниження продуктивних та племінних якостей тварин і їхньої загибелі. Значне поши-
рення респіраторних хвороб тварин зумовлене зниженням природної резистентності 
їхнього організму внаслідок порушення технології утримання, а також високою концен-
трацією умовно-патогенної й патогенної мікрофлори в повітрі приміщень.

Представлені результати індивідуальної терапії хворих на неспецифічну катаральну 
бронхопневмонію телят за застосування їм препарату Кальфмін, що створений на основі 
сполук біогенних мікро- і макроелементів та рослинних імуномодуляторів. Досліджені клі-
нічні показники телят, а саме, габітус, стан волосяного покриву, шкіри, видимих слизових 
оболонок, поверхневих лімфатичних вузлів, температура тіла, кількість дихальних рухів 
та скорочень серця за бронхопневмонії та їхні зміни за індивідуальної терапії тварин.

Досліджені показники обміну білків у сироватці крові клінічно здорових і хворих на 
неспецифічну бронхопневмонію телят. Вміст загального білку, альбумінів, α-, β- і γ-гло-
булінів досліджували в сироватці крові телят нефелометричним методом із викорис-
танням фосфатних буферів. Показано динаміку порівняльного аналізу вмісту загаль-
ного білка та його фракцій у сироватці крові між телятами окремих дослідних груп. 
Результати досліджень вказують на зниження природної резистентності організму і 
пригнічення імунітету у хворих телят та швидке відновлення цих показників за умов 
застосування тваринам наноаквахелатів мікроелементів у формі препарату Кальфмін 
у комплексі з ехінацеєю.

Ключові слова: телята, неспецифічна бронхопневмонія, клінічні показники, білок за-
гальний, альбуміни, глобуліни, природна резистентність


