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Background. The underlying mechanisms of lung inflammatory re-
sponse in children with the lung diseases have not yet been completely
elucidated. Many researchers have observed that cytokine production in
human beings is a process depended on age of the individual. 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. We therefore used this technique to evaluate
the presence of airway and lung inflammation in children with the acute
bronchitis, pneumonia, chronic lung diseases [1-4].

Aim. To define the range for levels of cytokine (IL-4;.1L-6, IL-8, IL-
10) in induced sputum in a pediatric population.

Material and methods. The 105 patients were recruited from Re-
gional Children Clinical Hospital, Kharkiv, Ukraine. Children with the
acute bronchitis (n=38) aged on average (6,9+2,4) years who had been
admitted to the pulmonology department were served as group 1. The
group was divided according to age: group 1a included 15(39,5+7,9%)
children, aged 2-5 years, and group 2b 423(60,5+7,9%) children, aged 6-
14 years. The patients with the acute“pneumonia (n=35) aged on aver-
age (8,0+2,3) years were served as group 2. The age distribution in the
2 group was as follows: group 2a included 7(20,0+6,8%) children, aged
2-5 years, and group 2b - 28(80,0+£6,8%) children, aged 6-14 years. Fif-
teen children with the chronie lung diseases (n=15), aged on average
(8,0£2,3) years, which had lung fibrosis, were served as group 3.

Group 3a consisted of 6(40,0+13,1%) children, aged 2-5 years,
and group 3b - 9(60,0+13,1%) children, aged 6-14 years. Control group
(n =18) consisted of 6(33,3£11,4%) patients, aged 2-5 years and 12
(66,7£11,4%) patients, aged 6-14 years and were negative for allergies
and respiratory, diseases. Respiratory diseases were defined according
to the Ukrainian protocol of diagnosis and treatment of lung diseases in
children. After clinical evaluation and immunology blood testing, induced
sputum was collected. The sputum was induced with inhalation of ultra-
sonically nebulized hypertonic (2,7-5%) saline solution. IL-4, IL-6, IL-8,
IL-10 were detected using a monoclonal human interleukins anti-body
“IL-4-IFA-Best”, “IL-6-IFA-Best”, “IL-8-IFA-Best”, “IL-10-IFA-Best” (Rus-
sia). The study was approved by the ethics committee of the Kharkiv na-
tional medical university and all parents of children gave informed con-
sent to participate in the study. Statistical analysis was performed using
,otadia-6”,version ,Prof”, ,Statistica-6".

~ 682 ~



Results. Results of the analysis are displayed, such as the median
and the interquartile range are presented for each age group. Local IL-4
levels in sputum were higher in the samples of the all cases than in their
controls. The median levels of IL-4 in sputum of children, aged 2-5 years,
with bronchitis (55,1 pg/ml, p=0.0063), with pneumonia (62,4 pg/mli,
p=0.0227), with chronic lung diseases (56,9 pg/ml, p=0.0019) were high-
er than control group (33,4 pg/ml).

We found that induced sputum of patients, aged 6-14 years, with
bronchitis (47,8 pg/ml, p=0.00014), with pneumonia (35,9 pg/mi,
p=0.0091), with chronic lung diseases (55,9 pg/ml, p=0.0001) had a
higher concentration of IL-4, compared to control (21,6 pg/ml).. There
were statistically significant difference between sputum 1L-4 levels of pa-
tients with pneumonia and with chronic lung diseases (p=0.039). This
observation is inline with reports indicating a significant role of IL-4 in
promoting inflammation in the lung. Children of control group, aged 2-5
years, had a higher concentration of IL-4 (p<0,05) in induced sputum
than children of control group, aged 6-14 years.

Concentrations of IL-6 in the sputum of patients, aged 2-5 years,
with bronchitis (p=0.0002), with pneumonia.(p=0.0013), with chronic lung
diseases (p=0.0019) were increased compared to control. There were
differences in the sputum cytokine levels between children, aged 2-5
years, with bronchitis and pneumonia (p=0.0109). In patients, aged 2-5
years, the median level of IL-6 in sputum of children with bronchitis (52,5
pg/ml), with pneumonia (32,2 pg/ml), with chronic lung disease (58
pg/ml) were higher than children of .control group (12,2 pg/ml)

The increase in the IL-6.concentration of children, aged 6-14 years,
with bronchitis (82,9 pg/ml, p=0.0001), with pneumonia (67,0 pg/mi,
p=0.0018), with chronic lung diseases (53,6 pg/ml p=0.0001) had in-
creased concentration of IL-6, compared to control group (20,2 pg/ml).

Sputum from control group children, aged 6-14 years, had a
significantly higher levels of IL-6 (p<0,05) in induced sputum than sub-
jects of healthy children, aged 2-5 years.

In our.study we compared IL-8 production in the sputum from con-
trol-subjects and from all patients. We found that induced sputum from
control'subjects of patients, aged 2-5 years and 6-14 years, with bronchi-
tis (p=0.0019) and (p=0.0001), with pneumonia (p=0.0033) and
(p=0.0001), with chronic lung diseases (p=0.0004) and (p=0.0001), had
highest median levels concentration of IL-8 compared to children of con-
trol group, respectively. Children, aged 2-5 years and 6-14 years, with
lung fibrosis had the highest median levels of IL-8 in the induced sputum
(90,5pg/ml) and (89,4pg/ml) than children with bronchitis (76,6 pg/ml,
p=0.0004) and (79,3 pg/ml, p=0.0043), with pneumonia (81,1 pg/ml,
p=0.011) and (79,1 pg/ml, p=0.0017), respectively. The concentration of
IL-8 in the induced sputum samples differentiated patients with bronchitis
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and pneumonia from patient with lung fibrosis, and indicated at risk for
transformation acute diseases to chronic lung diseases.

There were no significant differences in the median levels of IL-8 in
sputum between the children of control group, aged 2-5 years (30,2
pg/ml) and 6-14 years (34 pg/ml).

IL-10 was increased in induced sputum sample from patients of all
groups compared with subjects of control group. We studied that induced
sputum of patients, aged 2-5 years and 6-14 years, with bronchitis
(p=0.0012) and (p=0.0001), with pneumonia (p=0.0013) and (p=0.0001),
with chronic lung diseases (p=0.0019) and (p=0.0001), had a higher
concentration of IL-10 compared to control group, respectively.

There were difference between sputum median IL-10 levels.of pa-
tients, aged 2-5 years, with lung fibrosis (82,1 pg/ml), bronchitis (49,3
pg/ml, p=0.0002) and pneumonia (66,2 pg/ml, p=0.016). Median levels of
IL-10 in the sputum of patients, aged 6-14 years, with lung:fibrosis (81,5
pg/ml), bronchitis (49,9 pg/ml, p=0.0001) and pneumonia (72,6 pg/ml,
p=0.0001) were higher versus control group (26,1 pg/ml).

Conclusions

1. We found the sputum’s IL-4 and IL-6¢levels in healthy children
aged 2 to 14 years depends on age.

2. Increasing sputum’s IL-4 and IL-6 levels of all groups are indicat-
ing a role of these cytokines in the inflammation responses of the air-
ways and lung.

3. The present data show that production of IL-8 and IL-10 in spu-
tum, reflecting airway and lung remodelling process, was statistically
significantly elevated in childrenwith lung fibrosis, as compared to chil-
dren with bronchitis and pneumonia.
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