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У статті наведені результати дослідження показників імунної системи у дітей з бронхітами. Були відображені фактори трансформації бронхітів в хронічну бронхолегеневу патологію, включаючи порушення продукції цитокінів. Дослідження визначило умови персистенціїї бронхолегеневого запалення, за допомогою вивчення концентрації цитокінів в індукованому мокротинні у 38 дітей з гострими бронхітами, у 35 дітей з пневмоніями, у 15 дітей з хронічною

бронхолегеневою патологією та пневмофіброзом, та у 18 здорових дітей. При порівнянні з показниками групи контролю у пацієнтів всіх досліджуваних груп відзначалися статистично достовірно підвищені рівні інтерлейкінів (ІЛ-4, ІЛ-6, ІЛ-8, ІЛ-10) в індукованому мокротинні. Встановлені зміни цитокінового спектру індукованого мокротиння у дітей з бронхітами та пневмоніями, можливо використовувати в якості виявлення групи ризику у формуванні хронічної бронхолегеневої патології. 

Introduction. Examination of induced sputum in children with pulmonary diseases is a minimally invasive method of studying airway inflammatory cells and mediators[1–3]. In children with the chronic lung disease the underlying mechanisms of lung inflammatory response has not yet been completely eluci-dated [4–5]. 

Aim and objectives. Aim is to improve diagnosis of immunological disorders in children with respi-ratory diseases, which include the study of cellular, humoral immunity and levels of cytokine (IL-4, IL-6, IL-8, IL-10) in induced sputum. 

Material and metods. The 106 patients were recruited from Regional Children Clinical Hospital (RCCH), Kharkiv, Ukrainian. The Head of RCCH is Muratov G.R., the head of pediatric department of KNMU is DMedSci, Prof. Senatorova G.S. Children with the acute bronchitis (n = 38) aged on average (6,9 ± 2,4) years who had been admitted to the pulmonology department served as group 1. The distribu-tion in the 1 group was as follows: 21 (55,0 ± 8,0 %) boys and 17 (44,7 ± 8,1 %) girls. The patient with the acute pneumonia (n = 35) aged on average (8,0 ± 2,3) years served as group The constituents average are 19 (54,3 ± 8,4 %) boys and 16 (45,7 ± 8,4 %) girls. Fifteen children with the chronic lung disease (n = 15), aged on average (8,0 ± 2,3) years, which had lung fibrosis, served as group 3. The distribution in the 3 group was as follows: 6 (40 ± 13,1 %) boys and 9 (60 ± 13,1 %) girls. Healthy controls (n = 18) were nega-tive for allergies and respiratory diseases. Respiratory diseases was defined according to the Ukrainian protocol of diagnosis and treatment lung diseases in children. After clinical evaluation and immunology blood testing, induced sputum was collected. To determine the biochemical analysis of sputum induced after inhalation of hypertonic saline, we analyzed sputum induced in children subjects. The sputum was induced with inhalation of ultrasonically nebulized hypertonic (2,7–5 %) saline solution. The study was approved by the ethics committee of the Kharkiv national medical university and all parents of children gave informed consent to participate in the study. We performed IL-4, IL-6, IL-8, IL-10 «IFA-Best» as previously described using a monoclonal anti-human interleukins anti-body obtained by («IL-4-IFA-Best», «IL-6-IFA-Best», «IL-8-IFA-Best», «IL-10-IFA-Best», Russia) Statistical analysis was performed using Stadia-6, version Рrof, Statistica-6. 

Results and discussion. Multiple regression techniques were used to analyze of the levels of IL-4, IL-6, IL-8, IL-10 and immunological parameters of blood in patients. There were inversely correlations, which was associated with the dissociation of blood inflammatory cells in airway from the development of inflammation and specific local humoral and cytotoxic response. The multiple regression analysis also showed that in induced sputum of children with bronchitis, the concentrations of IL-8 and percentage of blood CD4- lymphocytes, and the percentage of blood CD16- lymphocytes, were significant correlated (R = 0,583; R2 = 0,341; F = 3,358; p < 0,02417). In the IL-8 subjects with pneumonia the multiple regres-sion analysis of immune factors associated with СD4/СD8, IgG (R = 0,763; R2 = 0,582; F = 4,169; p < 0,00843). The results of multiple regression analysis in children with pneumonia are showed the asso-ciation between IL-10 and СD22, СD4/СD8 (R = 0,715; R2 = 0,511; F = 4,013; p < 0,00679). 

We compared IL-4 production of all groups from control subjects. Local IL-4 levels in sputum were higher in the samples of the all cases than in their controls. When compared with sputum from normal sub-jects sputum of patients with bronchitis (53,8 (32,3; 63,6) pg/ml, р < 0,0001), with pneumonia (40,9 (20,4; 62,6) pg/ml, р = 0,0041), with chronic lung diseases (55,9 (53,3; 62,6) pg/ml, р < 0,0001) contained a sig-nificantly higher levels of IL-4. There was statistically significant difference between sputum IL-4 levels of patients with pneumonia and with chronic lung disease (р = 0,0431). This observation is inline with re-ports indicating a significant role of IL-4 in promoting inflammation in the lung. IL-4 increases the expres-sion of other inflammatory cytokines from fibroblasts that might contribute to inflammation and lung re-modelling in chronic respiratory diseases. 

In patients the median level of IL-6 in sputum of children with bronchitis, with pneumonia and with chronic lung disease and control group were (69,1 (51,6; 85,9) pg/ml, р < 0,0001), (49,4 (24,8; 79) pg/ml, р = 0,0002), (55,1 (51,4; 60,7) pg/ml, р < 0,0001) and 19,9 (13,1; 26,3) pg/ml. There were significant differences in the sputum cytokine levels between the subjects of children with bronchitis and pneumonia (р = 0,0040) and between the subjects of children with bronchitis and lung fibrosis
(р = 0,0415). The present data show that production of IL-6 indicating a significant role in the patho-genesis of acute inflammation. 

In our study we compared IL-8 production in the sputum from control subjects and from all patients. The median and the interquartile range level of IL-8 in sputum are summarised for each age group: in the group 1 (78,1 (60,5;86,5) pg/ml, р < 0,0001), in the group 2 (79,4 (53,3; 88,3)pg/ml, р < 0,0001), in the group 3 (90,1 (88,3; 93,8) pg/ml, р < 0,0001) and in the control group (31,5 (19,9; 43,3) pg/ml). Subjects of children with lung fibrosis had a significantly higher concentration of IL-8 in induced sputum than sub-jects of children bronchitis (р < 0,0001) and subjects of children pneumonia (р < 0,0001). The concentra-tion of IL-8 in the induced sputum samples differentiated patients with bronchitis and pneumonia from patient with lung fibrosis, and indicated at risk for transformation acute diseases to chronic lung diseases. 

IL-10 were significantly increased in induced sputum sample from patients of all groups compared with normal subjects. We found that induced sputum from subjects of patients with bronchitis (49,6 (38,9; 57,3) pg/ml, р < 0,0001), with pneumonia (72,6 (59,4; 77,9) pg/ml, р < 0,0001), with chronic lung diseases (81,5 (77,6; 85,4) pg/ml, р < 0,0001) had a higher concentration of IL-10, compared to control (25,9 (16,9; 30,2) pg/ml). We found that induced sputum from subjects of patients with chronic lung diseases had a higher concentration of IL-10 compared to children with bronchitis (р < 0,0001) and with pneumonia (р < 0,0001), respectively. Increasing sputum levels of IL-4, IL-6, IL-8, IL-10 of all groups are indicating a role of cytokines in the remodeling process of the airways and lung. 

Conclusions. Our results indicate that there is a predominant inflammation in the airways of patients with chronic lung diseases associated IL-4, IL-6, IL-8, IL-10. Multiple regression models including these may provide possible answers to the problem of immune pathogenesis mechanisms of chronic lung in-flammation. 
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