PECULIARITIES OF METABOLIC CHANGES IN ASTHMA
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ABSTRACT 
Introduction. The numbers of patients having asthma (As) and As with metabolic syndrome (MS) keep steadily growing. 

The aim: revealing of clinical-pathogenetic peculiarities in manifestations of uncontrolled As+MS.

Materials and methods. Sixty-five cases, divided into 2 groups: Group I – severe As (n=20), Group 2 – severe As+MS (n=45). The general clinical examination included fasting blood glucose, insulin level, HOMA-IR index, body mass index (BMI), spirometry, levels of ММР-9, МСР-1, IL-8 and IL-12.

Results. In Group I, 20 patients (100%) had obstructive respiratory dysfunction. Group II had 13 cases (28.88%) with the restrictive, 15 (33.33%) with the obstructive and 17 (37.77%) with the mixed types. BMI revealed: Group I had the normal mass (BMI averaged 24.62 [22.76; 25.71]; Group II had 21 overweighed cases (46.66%) and 24 (53.33%) with grade 1 obesity, averaging 29.70 [28.35; 31.23]. Correlation analysis in Group II showed significant correlations between: age and WHR (r=0.52, p<0.001) (increase of abdominal fat depots during life), FEV1 and BMI (r=-0.63, р<0.001) (obesity affects pulmonary function). IL-8 and IL-12 levels in Group II were increased, respectively, by 27.86 and 13.18 times versus Group I. A relationship was found between MCP-1 and MMP-9 (r=0.77, р<0.05), Group II revealed direct correlation between MCP-1 and total FEV1 (r=0.53, р<0.05).

Conclusions. Overweight and obesity in As+MS deteriorate respiratory function versus the same indices in isolated As. Relationships between proinflammatory cytokines and MMP-9 and MCP-1 prove pathogenetic peculiarities of systemic inflammation and metabolic homeostasis. As and MS can cause their coexistence, facilitating development of mutual aggravation.
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Introduction. 
The problem of comorbidity belongs to the most important ones in internal medicine [1, 2]. Coexistence of several diseases changes the course of each of them, facilitates an earlier formation of complications and creates difficulties for therapy [2, 3]. Asthma (As) has significant prevalence all over the world and in Ukraine [1, 4]. The number of patients with As keeps steadily growing, the number of cases with combination of As and metabolic syndrome (MS) increasing too [5, 6]. It should be noted that the course and complications of As may be influenced by immunologic changes and some endocrine disorders, such as MS and obesity [5, 7]. The risk of development of MS in patients with As varies from 1.3 to 2.1 [8, 9]. The researches, which were conducted for studying an association of As and MS, have demonstrated a close relationship between the functional state of vessels in the lungs and kidneys, a systemic inflammation and metabolic homeostasis [10, 11].
MS is often associated with depression of pulmonary function and reduction of forced expiratory volume in one second (FEV1) rather than only with abdominal obesity, arterial hypertension and different cardiovascular diseases [12, 13]. MS, bronchial obstruction and deterioration of pulmonary function can mutually potentiate one another [14, 15]. A combination of carbohydrate metabolism disorders and As can be caused by both genetic mechanisms, development of an inflammation, formation of energy deficit in tissues and basic therapy for bronchial obstruction syndrome with glucocorticosteroids [9, 14].

The development of a persistent inflammation of the respiratory tract in patients with As and the development of smooth muscles hyperplasia depend significantly on the state of the immune system. Side by side with the above, some role in the development and support of an inflammation in the bronchial wall is played by epithelial cells, fibroblasts and vascular endothelial cells. In the process of their activation all these cells secrete a wide range of biologically active substances (leukotrienes, cytokines, chemotactic factors, platelet activating factor, etc.). Disorders in the system of interleukins (IL), roles of matrix metalloproteinase 9 (MMP-9) and monocyte chemoattractant protein 1 (MCP-1) in the process of airway remodelling in combination of As with endocrine pathology are discussed very lively [16, 17].
The aim consisted in revealing clinical-pathogenetic peculiarities in manifestations of As with an uncontrolled course combined with MS.

Materials and methods. 
Sixty-five patients were examined and divided into 2 groups. Group I included cases with isolated As (n = 20), Group II contained As with MS (As+T2DM) (n = 45).  The patients underwent general clinical examination, physical examination, determination of anthropometric data – measurement of weight, calculation of the body mass index (BMI), measurement of the waist and hip circumferences. Respiratory function (RF) was assessed. Fasting blood glucose, insulin level and НОМА-IR index were determined in all cases. The levels of ММР-9 and МСР-1 in blood serum were revealed by ELISA technique with help of “HUMAN ММР-9” and “HUMAN МСР-1” (“eBioscience”, Austria) kits. Commercial immunoenzyme test systems “BEST-IFA” (“Vector-Best” Company) were used for quantitation of IL-8 and IL-12.
Findings were statistically processed with help of SPSS 19 program product (IBM, USA). Quantitative changes were described with the following parameters: median (Me), 25th and 75th percentiles ([25%; 75%]). In order to reveal differences between independent samples, the Mann-Whitney U test was used. The normality of data distribution was analysed with help of the Shapiro-Wilk test. Correlation analysis with use of the Spearman coefficient (r) and the Chaddock scale was made for assessing relationships between indices.
Results. 
In the process of interpretation of different mechanisms in disruption of pulmonary function it was revealed that in 20 patients (100%) from Group I only the obstructive type of dysfunction was diagnosed. In Group II, there were 13 cases (28.88%) with the restrictive type, 15 (33.33%) with the obstructive one and 17 (37.77%) with the mixed type of a disruption of RF.

Hence, a probable prevalence of the obstructive (р<0.001) and mixed (р<0.001) types of ventilation disorders in patients versus Group I can be caused not only by spasms in smooth muscles of the bronchi, their deformity and expiratory collapse, but also, as some authors believe, by mechanical effects of abdominal obesity in MS resulting from reduced excursion of the diaphragm and chest [18]. According to the results of study of BMI, the patients from Group I had the normal weight: their BMI averaged 24.62 [22.76; 25.71]; in Group II, 21 patients (46.66%) were overweighed and 24 (53.33%) had grade 1 obesity, averaging 29.70 [28.35; 31.23] in the group. Correlation analysis in patients from Group II revealed marked significant correlations: between age and WHR (r = 0.52, p<0.001), demonstrating an increase of abdominal fat depots during life in patients from this group; and between FEV1 and BMI (r = -0.63, р<0.001), demonstrating a negative effect of obesity on pulmonary function.
It is known that development of various complications of MS is related to its duration [10, 11], therefore we studied a possible appearance of relationships between the duration of MS and development of disorders in RF. A reduction of FVC depending upon the duration of disease and FEV1 in patients with As+MS (respectively, r = -0.40, р<0.001 and r = -0.62, р<0.001) according to FEV1/FVC index (r = -0.44, р<0.001) (Fig. 1). Group I did not demonstrate any statistically significant relationship between FEV1 and duration of disease.
Fig. 1. Correlation dependencies between indices in the group of patients with As+T2DM.
We revealed a statistically significant relationship between the value of FEV1 and the level of НbА1с. The correlation coefficient was r = -0.22 (р<0.07) in Group I and r = -0.51 (р<0.001) in Group II (Fig. 2), the statistically reliable relationship between the value of FEV1 and the level of НbА1с in patients from Group II being r = -0.57, р<0.05 (Fig. 3).
Fig. 2. Correlation dependency between FEV1 index and НbА1с level in both groups.
Fig. 3. Correlation dependencies between indices in the group of patients with As+T2DM.

The content of IL-8 and IL-12 was increased in patients from Group II by, respectively, 27.86 and 13.18 times versus Group I. A high level of proinflammatory cytokines IL-8 and IL-12 (Ме = 128.42 pg/ml and 304.40 pg/ml, respectively) in an uncontrolled course in patients with As versus T2DM at the stage of exacerbation demonstrates persistence of the chronic inflammatory process that both As and T2DM essentially are.
Table І. Values of examined indices in patients having Аs and MS.
Participation of such inflammation markers as MCP-1 and MMP-9 in the process of inflammation in subjects from this group formed an unfavourable background for progression of the disease and development of bronchial remodeling [19, 20]. This fact is confirmed by a revealed relationship between MCP-1 and the mediator of antifibrosis system MMP-9 (r = 0.77, р<0.05), which takes part in a cascade of mechanisms with such results as a diffuse chronic inflammation, thickening and hyalinosis of the basal membrane, sclerosis of interalveolar septa [21]. Patients from Group II revealed a direct relationship between MCP-1 and the total FEV1 (r = 0.53, р<0.05) (Fig. 4). That is, progression of obstructive syndrome in patients having As+T2DM is associated with a proportional elevation of the fibrotic marker MCP-1.
Fig. 4. Correlation dependencies between МСР-1, obstructive syndrome and ММР-9 in patients with As+T2DM.
Our findings show that in patients having As+T2DM an excessive concentration of MCP-1 as the marker of fibrosis during progression of signs of obstructive syndrome is controlled by a proportional growth of the fibrolysis indicator MMP-9, this fact supporting adaptive responses in this category of patients. 

Conclusions. 
It was found out that the presence of signs of overweight and obesity in patients with As+MS resulted in deterioration of the state of RF in their lungs versus the same signs in cases with isolated As. Patients with As+MS revealed disruption of their RF in the form of reduced values of FEV/FVC, FEV1 versus the same indices in cases with isolated As. Relationships were found out between the level of proinflammatory cytokines (Il-8, IL-12) and the levels of MMP-9 and MCP-1.
The view that As+MS are a chronic autoimmune inflammation provides a basis for a more careful study of common components in the pathogenesis of As and MS, which can cause their coexistence and formation of the syndrome of mutual aggravation.
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