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Abstract 

Bronchial asthma (BA) is a fairly common disease of the bronchopulmonary system. 

Its share is from 0.6 to 2% of all respiratory pathology, in different countries this pathology 

affects from 1 to 10% of the population, in general, the world has at least 2% of the total 

population. 

Cardiovascular diseases continue to be a serious problem in medicine. The reason for 

this is a large number of stresses of various origins, which cause disruption of the body's 

adaptive capacity, the development of functional and structural changes in it, which ultimately 

lead to necrotic myocardial damage. 

The problem of pathogenesis, early diagnosis and treatment of BA today is not fully 

understood, it is still one of the serious issues of modern medicine. Despite lengthy research, 

the serious costs of research, the participation of the world's leading experts, methods of 
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prevention and treatment of cardiovascular diseases, and rehabilitation of patients remain 

imperfect, although some progress and serious results have already been achieved. 

The aim of our study was to find out how cytokine levels will change at different 

stages of the formation of experimental asthma (EA) and adrenaline myocardial damage 

(AMD), what will be the indicators in the combination of these pathologies and what will be 

the effect of Corvitin on disorders combination of EA and AMD. 

The study was conducted on 127 guinea pigs. Blood sampling was performed on the 

1st, 4th, 18th and 25th days of EA development, on the same days in AMD, as well as in 

combination with EA with AMD, and on the 25th day of development of these diseases with 

treatment. Corvitin, the level of pro-inflammatory cytokines - tumor necrosis factor-alpha 

(TNF-α) and interleukin-6 (IL-6) and anti-inflammatory - interleukin-10 (IL-10) was 

determined by solid-phase enzyme-linked immunosorbent assay. 

Studies of cytokine levels in different groups of animals (intact, with EA, with AMD, 

with EA and AMD and in animals after treatment) showed that in animals with diseases, the 

rate of pro-inflammatory IL-6 and TNF-α increased with decreasing IL-10. At a combination 

of pathologies changes were the greatest that testifies to a course of diseases more difficult for 

an organism. 

The use of Corvitin showed a positive effect on the violation of cytokine levels and 

their imbalance, which was due to its antioxidant, anti-inflammatory and immunomodulatory 

effects. Therefore, quercetin may be effective in the treatment of asthma or a combination of 

pathologies. 

Key words: bronchial asthma; adrenaline myocardial damage; cytokine; tumor 

necrosis factor-alpha; interleukin-6; interleukin-10; Corvitin. 

 

Bronchial asthma (BA) is a fairly common disease of the bronchopulmonary system 

[1]. Its share is from 0.6 to 2% of all respiratory pathology, in different countries this 

pathology affects from 1 to 10% of the population, in general, the world has at least 2% of the 

total population [1]. At the same time, these figures continue to increase. 

Cardiovascular diseases continue to be a serious problem in medicine [2]. The reason 

for this is a large number of stresses of various origins, which cause disruption of the body's 

adaptive capacity, the development of functional and structural changes in it, which ultimately 

lead to necrotic myocardial damage. Stress is accompanied by the release of significant 

amounts of catecholamines into the blood and causes the development of hyperadrenalemia. 
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Basically, adrenaline levels rise in the blood and myocardium under conditions of ischemia 

and hypoxia, all of which play an important role in the development of coronary heart disease, 

which is extremely common in today's conditions. [3]. 

The problem of pathogenesis, early diagnosis and treatment of asthma today is not 

fully understood, it is still one of the serious issues of modern medicine. Despite lengthy 

research, the serious costs of research, the participation of the world's leading experts, 

methods of prevention and treatment of cardiovascular diseases (CVD), and rehabilitation of 

patients remain imperfect, although some progress and serious results have already been 

achieved. 

The aim of our study was to find out how cytokine levels will change at different 

stages of the formation of experimental asthma (EA) and adrenaline myocardial damage 

(AMD), what will be the indicators in the combination of these pathologies and what will be 

the effect of Corvitin on disorders combination of EA and AMD. 

Cytokines are the most universal system for coordinating inflammatory and immune 

responses. As part of the body's immune response, it is cytokines that interact between 

nonspecific protective responses and specific immunity. In this case, the imbalance in the 

ratio of pro-inflammatory and anti-inflammatory pools in the disease can enhance the 

pathoimmune process and lead to cytokine-mediated tissue damage [4]. Corvitin was chosen 

because it has antioxidant, anti-inflammatory and immunomodulatory properties, has a 

cardioprotective effect in ischemic and reperfusion heart disease [5]. The active substance of 

Corvitin quercetin is part of various drugs used in the treatment of asthma and CV diseases. 

Materials and methods of research 

The study was conducted on 127 guinea pigs, which were divided into 14 

experimental groups, 10 animals in the first and 9 animals in the other groups: 

Group 1 - intact animals (control). 

Group 2 - EA on the 1st day. 

Group 3 - EA on the 4th day. 

Group 4 - EA on the 18th day. 

Group 5 - EA on the 25th day. 

Group 6 - AMD on the 1st day. 

Group 7 - AMD on the 4th day. 

Group 8 - AMD on the 18th day. 

Group 9 - AMD on the 25th day. 
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Group 10 - EA and AMD on the 1st day. 

Group 11 - EA and AMD on the 4th day. 

Group 12 - EA and AMD on the 18th day. 

Group 13 - EA and AMD on the 25th day. 

Group 14 - EA and AMD after treatment with Corvitin on the 25th day. 

Experimental bronchial asthma was reproduced according to the method of Babich VI 

[6]. Previously, the animals were once sensitized with normal horse serum (0.1 ml 

intraperitoneally). For the next 3 consecutive days, 0.1 ml of normal horse serum (NHS) with 

BCG killed in an autoclave (1 mg of BCG - 1.0 ml of NHS) was injected subcutaneously. For 

the next 14 days, the guinea pigs were daily inhaled with 1.0 ml of NHS per animal for 30 

minutes in a tightly closed chamber using a nebulizer. Another inhalation was performed after 

7 days, which led to the occurrence of experimental animals attack of bronchial asthma. 

Acute adrenaline damage to the myocardium was simulated by a single intraperitoneal 

injection of 0.18% epinephrine hydrotartrate (Darnytsia, Ukraine) at a rate of 1 mg / kg by the 

method of Markova OO [7]. 

The drug Corvitin was administered from 16 to 25 days at a dose of 40 mg / kg 

intraperitoneally. 

Blood sampling was performed on the 1st, 4th, 18th and 25th days of EA development, 

on the same days in AMD, as well as in combination with EA with AMD, and on the 25th day 

of development of these diseases with treatment. The level of pro-inflammatory cytokines - 

tumor necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6) and anti-inflammatory - 

interleukin-10 (IL-10) was determined by solid-phase enzyme-linked immunosorbent assay 

[8]. 

The obtained results were processed according to the Student's method. 

Research results and their discussion 

At the first stage of research, the indicators for EA were determined. 

On the 1st day of the experiment there were no significant deviations in the level of the 

studied indicators. 

On the 4th there was an increase in the level of TNF-α by 28.2% (P <0.05) and the 

level of IL-6 by 23.3% (P <0.05), and the level of IL-10 decreased by 20, 8% (P <0,05) 

against the first group of animals (Fig. 1). 

In the later stages - on the 18th and 25th days of the experiment, the trend of the 

dynamics of indicators has not changed. On the 18th day there was an even greater increase in 
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the level of TNF-α - by 33.3% (P <0.05) and a continuation of the increase in the level of IL-6 

- by 26.6% (P <0.05), there was also more reduction of IL-10 - by 25.5% (P <0,05) (Fig. 1). 

On the 25th day, the levels of TNF-α and IL-6 further increased by 48.7% (P <0.05) 

and 28.3% (P <0.05), respectively, the level of IL-10 was lower by 32, 9% (P <0,05) relative 

to the control group (Fig. 1). 
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Fig.1. Features of changes in cytokines in the blood in the dynamics of EA (in % of 

control) 

 

At the second stage - at AMD changes of indicators had the same character as at EBA, 

the level of TNF-α and IL-6 increased, the indicator of IL-10 - decreased. 

On the 1st day, TNF-α increased by 38.4% (P <0.05), and IL-6 - by 30.0% (P <0.05), the 

level of IL-10 decreased by 33.0% (P <0.05) (Fig. 2). 

On the 4th day, the indicators of TNF-α and IL-6 increased by 33.3% (P <0.05) and 

26.6% (P <0.05), respectively, IL-10 decreased by 23.0% ( P <0.05) (Fig. 2). 

On the 18th day, TNF-α increased by 30.7% (P <0.05) and IL-6 by 25.0% (P <0.05) and 

the level of IL-10 decreased by 22.0% <0.05) (Fig. 2). 

On the 25th day of APM, the following changes were detected: increase in TNF-α by 

28.2% (P <0.05) and increase in IL-6 by 23.3% (P <0.05), decrease in IL-10 by 34.0% (P 

<0.05) (Fig. 2). 

During the third stage of the study, which was a combination of EA and AMD, the same 

changes were observed, but the deviation was more pronounced. 
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On the 1st day, there was an increase in TNF-α by 51.2% (P <0.05) and an increase in 

IL-6 by 28.3% (P <0.05), a decrease in IL-10 by 23.0% ( P <0,05) relative to the control 

group (Fig. 3). 

On the 4th day, TNF-α increased by 61.5% (P <0.05), IL-6 - by 35.0% (P <0.05), IL-10 

decreased by 26.3% (P <0.05) (Fig. 3). 
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Fig. 2. Features of changes in the content of cytokines in the blood in the dynamics of 

AMD (in % of control) 

 

On the 18th day, the increase in TNF-α and IL-6 was even more significant - by 66.6% 

(P <0.05) and 45.0% (P <0.05), respectively, the decrease in IL-10 was 43.9% (P <0.05) 

relative to the group of healthy animals (Fig. 3). 

On the 25th day, the changes were the largest for the entire study period. The level of 

TNF-α increased by 74.3% (P <0.05), the increase in IL-6 was 65.0% (P <0.05) compared 

with the control group, while the rate of IL-10 decreased by 47.2% (P <0.05) (Fig. 3). 

At the last stage of the experiment, the effect of Corvitin on changes in the level of the 

studied cytokines was studied. Data obtained at day 25 in animals with a combination of  EA 

and AMD treated were compared with the results of animals with a combination of these 

pathologies without treatment. 
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Fig. 3. Features of changes in the concentration of cytokines in the blood in the 

dynamics of EA and AMD (in % of control) 

 

 

Fig. 4. The effect of Corvitin on blood cytokines in EA and AMD (in % on the 25th day 

before and after treatment) 
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According to the obtained results, a pronounced corrective effect of Corvitin on the 

studied indicators of the cytokine profile was revealed. The level of TNF-α decreased by 

33.8% (P <0.05), and the result of the determination of IL-6 showed a decrease of 49.4% (P 

<0.05), while the level of IL-10 increased by 54.1 % (P <0.05) relative to the group of 

animals that were not administered the drug (Fig. 4). 

 

Conclusions 

Thus, studies of cytokine levels in different groups of animals (intact, with EA, with 

AMD, with EA and AMD and in animals after treatment) proved that in animals with diseases 

the rate of pro-inflammatory IL-6 and TNF-α increased with decreasing IL -10. Thus at EBA 

changes were most expressed on the 25th day of experiment, and at AMD - on the 1st day. At 

a combination of pathologies changes were the greatest that testifies to a course of diseases 

more difficult for an organism. 

The use of Corvitin showed a positive effect on the violation of cytokine levels and 

their imbalance, which was due to its antioxidant, anti-inflammatory and immunomodulatory 

effects, and its cardioprotective effect is also important. Therefore, quercetin may be effective 

in the treatment of asthma or a combination of pathologies.  
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