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Abstract  The article is devoted to the study of the parameters of the immune system in atypical angina in men and women, 

the authors evaluated the cytokine status depending on gender, which is of great importance for health authorities in the 

organization of specialized cardiological and therapeutic services. The proposed method allows early diagnosis and 

prevention of the development of atypical angina, which is of great practical importance. 
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1. Introduction 

The most important problem of modern healthcare is 

coronary heart disease (CHD), which is characterized in  

the WHO materials as an epidemic of the present time and 

one of the leading causes of mortality. In the clinical 

manifestation, coronary heart disease may debut acutely – 

as a myocardial infarction (MI) or sudden coronary death, 

or develop gradually, having periods of stable course and 

exacerbation. Periods of exacerbation are designated by  

the term acute coronary syndrome (ACS), which combines 

two clinical conditions – unstable angina and myocardial 

infarction. The concept of ACS includes any clinical signs 

or symptoms that make it possible to suspect acute 

myocardial infarction (AMI) or unstable angina [1,2,3,6].  

The most typical complaint of patients with stable angina 

is a feeling of discomfort or chest pain of a compressive, 

pressing nature, which is localized most often behind the 

sternum and can radiate to the left arm, neck, and lower jaw. 

However, some patients may have angina atypically. Thus, 

cases of localization of pain syndrome in the right half of 

the chest, in the rectum, in the first toe when walking, and 

even acute toothache are described [4,5,7].  

The data presented mainly in foreign literature indicate 

the insufficient commitment of women to physical training 

and their lower motivation to participate in rehabilitation 

programs compared to men. Foreign scientists provide data 

that men and women have different effects from ongoing 

rehabilitation measures, even with their comparable age, 

height and muscle mass. It was also found that women are 

more likely to have lower physical activity both before and 

after the onset of ACS [8-12].  
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The study of the influence of gender differences on the 

prognosis and course of cardiovascular diseases remains 

relevant. Some domestic and foreign scientists have studied 

the features of clinical manifestations and treatment of 

cardiovascular diseases in men and women. It was 

determined that women are more likely to have a more 

severe course of coronary heart disease (CHD) than men 

and a greater number of risk factors. However, there is little 

data in the literature concerning the study of protein growth 

factors and damage in patients with arterial hypertension, 

taking into account gender [1].  

The study aims to study the cytokine status in atypical 

angina, depending on gender, to develop early markers of 

atypical angina. 

2. Materials and Methods 

The study included 104 patients with atypical angina (AA) 

aged 47 to 85 years (the average age of men was 67.8 ± 9.8 

years, and women 68.0 ± 8.6 years). The comparison group 

consisted of patients with ischemic heart disease (CHD) with 

arrhythmia. A total of 60 patients, including 30 women 

(average age 66.5 ± 8.5 years) and 30 men (average age 65.4 

± 8.4 years). AA verification was carried out according to the 

requirements of the World Health Organization (WHO), 

classified according to the International Classification of 

Diseases (ICD-10). 

The content of cytokines (IL-1, IL-6, IL-10, TNF-α) in 

blood serum was studied by enzyme immunoassay using the 

"Vector-Best" test systems with a set of reagents A-8768, 

Russian Federation, Novosibirsk. 

The exclusion criteria from the study were acute 

myocardial infarction, type 1 diabetes mellitus, unstable 

angina pectoris, pheochromocytoma, atrial fibrillation, acute 

cerebrovascular accident, dyscirculatory encephalopathy, 

urolithiasis, cholelithiasis, bronchial asthma, сhronic 

pulmonary obstructive disease (COPD). 
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3. Results and Discussion 

The ratio of males-51 (49.0%) and females-53 (51.0%) 

was 1:1.03. 

The study of bad habits in men with AA was of interest,  

it was found that among all the surveyed men, the number  

of non-smokers was higher - 38 (74.5%) than smokers      

- 13 (25.5%). The gender distribution of patients with AA 

showed an increase in cases of AA in women aged 61 to 75 

years - 36 (67.9%) and in men aged 56 to 85 years - 45 

(88.3%) (Table 1). 

Table 1.  Distribution of patients with AA by gender and age 

Age of patients 
Male Female 

n % n % 

46-50 2 3,9 2 3,7 

51-55 4 7,8 2 3,7 

56-60 8 15,7 5 9,5 

61-65 8 15,7 12 22,6 

66-70 9 17.7 14 26,5 

71-75 9 17.7 10 18,8 

76-80 3 5,8 3 5,7 

81-85 8 15,7 5 9,5 

Total 51 100 53 100 

An important element of the study is the study of gender 

characteristics of the mechanism of AA development, which 

requires a comprehensive study of hormonal status, the state 

of carbohydrate metabolism, and lipids in the blood. 

Table 2.  The frequency of syntropia in AA in the examined patients 

Age of patients 
Men, n=51 Women, n=53 

n % n % 

COPD 2 3.9 3 5.7 

Hypertonia disease 1-st 2 3.9 3 5.7 

Hypertonia disease 3-st 49 96.1 50 94.4 

Anaemia 8 15.7 19 35.8 

Overweight 17 33.3 8 15.1 

obesity 1-st 8 15.7 23 43.4 

Obesity 2-st 5 9.8 11 20.7 

Obesity 3-st 4 7.8 7 13.2 

Retinal angiopathy 12 23.5 8 15.0 

Chronic pancreatitis 12 23.5 4 7.5 

Diseases of the urinary tract 13 25.5 17 32.0 

Osteochondrosis 28 54.9 25 47.2 

Rheumatoid arthritis 4 7.8 11 20.7 

Peptic ulcer 7 13.7 5 9.4 

Chronic cholecystitis 31 60.8 23 43.4 

Osteoporosis 14 27.5 29 54.7 

Dental caries 37 72.5 45 84.9 

In the course of studying the peculiarities of the course  

of AA, depending on gender, very interesting facts were 

obtained indicating the relationship of the mechanism of AA 

development with existing metabolic disorders of other 

substances in the body. In particular, the relationship with 

hormonal, biochemical and cytokine status. Eventually, 

syntropia was established in AA, that is, every patient with 

AA has concomitant diseases. 

Depending on the gender and severity of AA, an analysis 

of the state of comorbidity was performed and revealed   

the predominance of hypertension in the structure of 

comorbidity in AA, regardless of gender (Table 2). 

In all patients with AA of varying severity, the course  

was established. At the same time, among all patients, grade 

1 hypertension is noted in 5 patients (4.8%), and in other 

cases, grade 3 hypertension is 99 (95.2%), which acts as an 

aggressive factor in the development of AA in both men and 

women. 

AA is characterized by a comorbid course. The 

information obtained shows the importance of taking into 

account the gender characteristics of the formation and 

course of AA, depending on age. 

The analysis of the nosological structure of AA 

comorbidity showed the predominance of hypertension 

regardless of gender. Dental caries occupies the second  
place of comorbidity, which is 37 (72.5%) in men, and    
45 (84.9%) cases in women. The third place in men is 

occupied by chronic cholecystitis-31 (60.8%), and in women 

- osteoporosis of bones-29 (54.7%). 

Thus, the obtained research data showed the importance of 

taking into account the comorbid state in patients with AA 

for timely early prevention of complications and prediction 

of the course of the underlying disease. The fact of presence 

of comorbidity proves the complexity of the mechanism   
of AA development, especially in middle-aged people.  

Therefore, it is very important to study cytokines in AA to 

optimize the management tactics of patients in this category. 

Pro- and anti-inflammatory cytokines are considered 

important mediators of intercellular interactions in the 

immune system, as well as the main mediators of 

neuroimmune interactions.  

The study of cytokines in women with AA showed     

an increase in the level of IL-1 to 29.1±2.5 pg/ml in relation 

to the indicators of patients of the comparative group - 

20.3±1.2 pg/ml, P<0.05 (Table 3). 

Table 3.  Cytokines in atypical angina in women 

Cytokines Control group n=30 Women with AA n=53 

IL-1, pg/ml 20,3±1,2 29,1±2,5* 

IL-6, pg/ml 25,2±4,8 55,2±8,8* 

IL-10, pg/ml 22,0±6,7 42,1±6,2* 

TNF-α, pg/ml 29,6±4,7 53,6±9,2* 

At the same time, the threshold level indicating the 

development of inflammation in AA in women is the 

concentration of IL-1 >25.4 pg/ml. AA in women is also 

accompanied by an increase in the level of IL-6 by 2.2 times 

(-55.2±8.8 pg/ml), against the values of the comparative 

group -25.2±4.8 pg/ml. 
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Taking into account the above data, a study was conducted 

to determine the level of IL-10 in the blood of the examined 

patients. As a result, its concentration increased by 1.92 

times in AA in women up to 42.1±6.2 pg/ml against      

the values of the comparative group - 22.0±6.7 pg/ml. 

Consequently, the results obtained confirm the process of 

violation of microcirculation in the myocardium and 

activation of protection.  

At the same time, an increase in the concentration of 

TNF-α in the blood was revealed to -53.6±9.2 pg/ml in 

relation to the indicators of the comparison group-29.6±4.7 

pg/ml. Consequently, in women with AA, in response to 

damage to the vascular wall as a result of impaired 

microcirculation in the myocardium and spasm of coronary 

vessels, there is a tendency to increase TNF-α in the blood.  

Thus, the mechanism of AA development in women is 

closely interrelated with the violation of intercellular 

interaction at the level of cellular structures, which is 

determined by the state of synthesis of pro and 

anti-inflammatory cytokines. The activity of inflammatory 

markers has an important prognostic value for assessing the 

progression of CVD. Postmenopausal women have a high 

risk of developing and progressing CVD. For early detection 

of the risk of developing AA and the prevention of coronary 

heart disease in women, it is important to regularly examine 

and study the cytokine status.  

Studying the gender characteristics of risk factors for   

the development of AA, we did not find data on the 

implementation of cytokine synthesis depending on gender. 

The pathomechanism of the course of AA in men       

at the molecular level was interesting. For a comparative 

evaluation of the data obtained, studies were conducted to 

study the cytokine profile. A significant increase in the 

concentration of IL-1 in men was revealed -27.4±1.3 pg/ml 

against the values of the comparison group-20.4±2.0 pg/ml 

(p<0.05). The obtained result proves the presence of 

systemic inflammation in AA in men (Table 4). 

Table 4.  Cytokines in atypical angina in men 

Cytokines 
Control group 

n=30 

Men with AA 

n=51 
Min-max 

IL-1, pg/ml 20,4±2,0 27,4±1,3* 22,3-29,5 

IL-6, pg/ml 27,4±3,8 35,8±5,2 30,4-39,8 

IL-10, pg/ml 22,7±2,9 52,6±5,2* 46,7-57,1 

TNF-α, pg/ml 29,0±2,4 50,8±5,9* 44,6-56,2 

Note: * Values are reliable in relation to the control group (P<0.05 - 0.001) 

IL-6 in AA in men tends to increase to 35.8±5.2 pg/ml, 

compared to the comparative group - 27.4±3.8 pg/ml. 

Taking into account the data of modern research by 

scientists of the world proving that IL-6 is a neurocytokine, 

the results of our studies in men with AA confirm the 

involvement of brain vessels in the process with the risk of 

developing cerebral complications. 

To predict the development of AA complications and   

the state of the body's defence at the cellular level, we also 

studied the concentration of IL-10, which allowed us to 

establish its increase by 2.3 times in men, concerning the 

indicators of the comparative group -22.7± 2.9 pg/ml. 

Consequently, the obtained result of studying IL-10 in AA 

in men shows the importance of compensatory defence 

mechanisms aimed at preserving coronary and cerebral 

microcirculation. 

The indicator of cell death and tissue apoptosis with 

subsequent decay and the risk of transformation of ACS into 

MI and /or angina indicate the outcome and severity of the 

course of AA.  

The study found a statistically significant increase in the 

level of TNF-α by 1.75 times (up to 50.8±5.9 pg/ml) in 

relation to the indicators of the comparative group-29.0±2.4 

pg/ml.  

Thus, the cytokine status in men with AA is aimed at 

preserving the compensatory mechanisms of the body's 

defence to improve coronary and cerebral circulation. 

Taking into account the above, the established research data 

allowed for predicting the outcome of AA and determining 

informative indicators of the development of complications, 

taking into account gender. At the same time, for women, the 

threshold level indicating the development of inflammation 

in AA is the concentration of IL-1 >25.4 pg/ml. Indicators of 

the severity of the course of AA are anaemia, uremia and  

an increase in the atherogenicity index > 2.5 Conv. units.  

For men, the concentration of IL-1>27.4 pg/ml is indicative 

of the development of inflammation in AA. Indicators      

of the severity of AA in men are the state of prediabetes 

(hyperglycemia, hypertriglyceridemia). 

4. Conclusions  

1.  Syntropia in AA has been established, and regardless 

of gender, hypertension prevails in the structure     
of comorbidity. The second place of comorbidity    

is occupied by dental caries, which is 72.5% in men  

and 84.9% in women, the third place in men is 

occupied by chronic cholecystitis-60.8%, and in 

women - osteoporosis of bones-54.7%. 

2.  For women, the threshold level indicating the 

development of inflammation in AA is the 

concentration of IL-1 >25.4 pg/ml. Indicators of the 

severity of the course of AA are anaemia, uremia and 

an increase in the atherogenicity index > 2.5 Conv. 

units. 

3.  For men, the concentration of IL-1>27.4 pg/ml is 

indicative of the development of inflammation in AA. 

Indicators of the severity of AA in men are the state  

of prediabetes (hyperglycemia, hypertriglyceridemia). 

With AA, a comprehensive study of the cytokine 

status, the state of carbohydrate metabolism, and lipids 

in the blood are necessary. For the prevention of 

coronary heart disease and for early detection of the 

risk of developing CVD, regular examination and 

study of blood cytokines (IL-1, IL-6, IL-10 and TNF-α) 
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are necessary, for the prevention of cerebral 

complications of AA, a study of IL-6 in dynamics is 

recommended. 
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