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Abstract. This article has been performed the investigation of immunity system
characteristics in children with bronchitis. There has been identified factors of
unfavourable prognosis of bronchitis transformation in other chronic lung diseases,
which include disorder of cytokines-synthesis. A study was undertaken to determine
the airway and lung inflammation, by analysing cytokines in the induced sputum from
38 children with the acute bronchitis, 35 patients with the acute pneumonia, 15
children with the chronic lung disease, which had lung fibrosis, and 18 healthy
children. Sputum levels of interleukin-4 (IL-4), interleukin-6 (IL-6), interleukin-8 (IL-
8) and interleukin-10 (IL-10) in all groups were statistically significantly increased
compared with normal controls. The increase in the interleukins concentration in
induced sputum of patient with bronchitis and pneumonia we can use in clinical as
the risk subgroup of patients with chronic lung diseases.
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The underlying mechanisms of lung inflammatory response in children with the
chronic lung disease has not yet been completely elucidated [1-3]. We therefore used
this technique to evaluate the presence of airway and lung inflammation in children
with the acute bronchitis, pneumonia, chronic lung disease. Analysis of sputum
induced by inhalation of hypertonic saline has recently been established as a useful
non-invasive technique for measuring airway inflammation in patients [4-5].

Aim and objectives

Aim is to improve diagnosis of immunological disorders in children with
respiratory diseases, which include the study of cellular, humoral immunity and

levels of cytokine (IL-4, IL-6, IL-8, IL-10) in induced sputum.
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Material and methods.

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 distribution in the 1
group was as follows: 21(55,048,0%) 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
negative 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 ,,Prof”,
,.Statistica-6".

Results and discussion

We first 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 subjects sputum of patients with

bronchitis (53,8 (32,3; 63,6) pg/ml, p<0,0001), with pneumonia (40,9 (20,4; 62,6)
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pg/ml, p=0,0041), with chronic lung diseases (55,9 (53,3; 62,6) pg/ml, p<0,0001)

contained a significantly higher levels of IL-4. There was statistically significant
difference between sputum IL-4 levels of patients with pneumonia and with chronic
lung disease (p=0,0431). This observation is inline with reports indicating a
significant role of IL-4 in promoting inflammation in the lung. IL-4 increases the
expression of other inflammatory cytokines from fibroblasts that might contribute to
inflammation and lung remodelling 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, p<0,0001), (49,4 (24,8; 79) pg/ml, p=0,0002), (55,1 (51,4; 60,7) pg/ml,
p<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 (p=0,0040) and between the subjects of children with bronchitis and lung
fibrosis (p=0,0415). The present data show that production of IL-6 indicating a
significant role in the pathogenesis 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, p<0,0001), in
the group 2 (79,4 (53,3; 88,3)pg/ml, p<0,0001), in the group 3 (90,1 (88,3; 93,8)
pg/ml, p<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 subjects of children bronchitis (p<0,0001) and subjects of children
pneumonia (p<0,0001). The concentration 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, p<0,0001), with pneumonia (72,6
(59.,4; 77,9) pg/ml, p<0,0001), with chronic lung diseases (81,5 (77,6; 85,4) pg/ml,
p<0,0001) had a higher concentration of IL-10, compared to control (25,9(16,9; 30,2)
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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
(p<0,0001) and with pneumonia (p<0,0001), respectively. Increasing sputum levels
of IL-4, IL-6, 1L-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 cytokines. The present data show that
production of IL-4, IL-6, IL-8 and IL-10 in sputum, reflecting upper airway and lung
inflammatory responses, was statistically significantly elevated in children with lung

fibrosis, as compared to children with bronchitis and pneumonia.
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Pe3tome. VY crarTi HaBeaeHI pe3yaIbTaTy JOCHIKEHHS MOKA3HUKIB IMyHHO1 CUCTEMH
y gitei 3 Oponxitamu. bymu BimoOpakeHi daxtopu Tpancdopmarllii OpOHXITIB B
XpPOHIYHY OpOHXOJIETEHEBY MAaTOJIOTII0, BKIIOYAIOUM TMOPYIICHHS MPOIYKIIiT
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IUTOKIHIB. JIOCHIJPKEHHSI BU3HAYMJIO YMOBHU TIEPCUCTEHIIITT OpOHXOJIEreHEeBOro
3amajeHHs, 3a JIOMOMOTOI0 BHMBUEHHS KOHIIGHTpAllii IIUTOKIHIB B 1HAYKOBaHOMY
MOKpPOTUHHI y 38 aiteii 3 rocTpumu OpoHxiTamu, y 35 niTedl 3 MHEBMOHISIMH, Y 15
TITEH 3 XpOHIYHOI OPOHXOJIETEHEBOIO MATOJIOTiEI0 Ta MHeBMOGiOpo3om, Ta y 18
3nopoBux Aited. [Ipy mopiBHSHHI 3 MOKa3HUKAMH TPYNH KOHTPOJIIO Y TMAllI€HTIB BCIX
JOCTIKYBAaHUX TPYI BiA3HAYAINUCA CTATUCTUYHO JOCTOBIPHO TIJBHUINEHI PIBHI
iaTepaeiikinis (1J1-4, UUI-6, IJI-8, 1JI-10) B ingykoBaHOMy MOKpOTHHHI. [linBuIieHHS
KOHIICHTpAIlli 1HTepJICHKIHOB Y 1HIYKOBAaHOMY MOKPOTHHHI y JIITeH 3 OpoHXiTaMHU Ta
MTHEBMOHISIMH, MO>XJIMBO BHKOPHUCTOBYBAaTH B SIKOCTI BHUSIBICHHS TPYNMH PU3UKY Y
(dhopMyBaHHI XpOHIYHOT OPOHX0JIETEHEBOT MATOJIOTI.

KuarouoBi cjioBa: 6poHXIT, THEBMOHIS, IHTEPJICHKIH

Pesrome. B cratbe mnpeacTaBieHbl pe3ynbTaTbl HMCCIEAOBAHUS IOKa3aTeseu
MMMYHHOM CHCTeMBbl y JeTred ¢ OpoHxutamu. bbuim BbIsBIEHBI (DaKTOPHI
HEONaronpusITHOIO MPOrHO3a U TpaHchopmanuu OpPOHXUTOB B XPOHHUYECKYIO
OpOHXOJIETOYHYIO MMATOJIOTHUIO, BKIIIOUYAIONIME HApYyIIEHWE MPOAYKLIHUU ITUTOKHHOB.
UccnenoBanue  ompenenuiao  ¢GakTopbl,  CHOCOOCTBYIOLIUME  MEPCUCTEHLUU
OpOHXOJIETOYHOTO  BOCHAJIUTENBHOTO  MpoIllecca, C  IOMOIIBI0  HU3YUYCHUS
KOHLIEHTpalMy LUTOKMHOB B WHAYLIMPOBAHHON MOKpoTe y 38 nereil ¢ OCTpbIMU
Oponxutamu, y 35 gqered ¢ NHEBMOHMSIMH, Yy 15 g5ereid ¢ XpOHHUYECKOH
OpOHXO0JIETOYHOM MaToJIOTHEH, UMEIIIUX MHEeBMOGUOpo3 U y 18 310pOBBIX JIETEil.
IIpn cpaBHEHMM C IOKa3aTeasIMU TPYNIbl KOHTPOJII OTMEYAJIOCh JOCTOBEPHOE
MOBBIIIIEHHE  ypoBHeW  uHTepineiikunos (MJI-4, WJI-6, WIJI-8, WJI-10) B
WHAYLUMPOBAaHHON MOKpOTE BO BCeX HuccieayeMmblx rpynnax. [loBblmenue
KOHLEHTPAllMd HHTEPJIICHKMHOB B WHIYLMPOBAaHHOW MOKpPOTE Yy MAaLUEHTOB C
OpOHXUTaMH U MMHEBMOHHUSIMH, MOYXHO HCIIOJIb30BaTh B KAUECTBE BBISBICHUS TPYIIIIbI
pucka (popMUpoBaHUS XPOHUIECKOW OPOHXOJIETOYHON TTATOJIOTHH.

KitoueBblie cjioBa: OpOHXUT, THEBMOHMUSI, UHTEPICHKUH.
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