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AHHOTALIUS

AKTyaﬂbHOCTb. EpOHXI/IaJ'ILHaSI acTMa - OJJHO U3 CaMbIX paCHpPOCTPAHCHHBIX 3a00/1€BaHUIl B MHpPE, KOJIHNYC-
CTBO OOJIBHBIX KOTOPOTO MOCTOSIHHO YBEJIMYMBAETCs, 0COOEHHO cpeam aereil. HemocraTounast s dekTHBHOCT
KOHTPOJIMPYIOIICH TEparuu acTMbl 00YCIOBHIA HEOOXOIMMOCTh NMPUMEHCHHS Y JICTCH HOBBIX MEIMKAMEHTOB,
CMOCOOCTBYIOIIUX YIYUIIEHUIO TEUSHHUS JAHHOTO 3a00JI€BaHusI.

Hean uccnenoBanusi. OLECHUTD BIMSHUE HYKJIEHHATa B KOMIUIEKCHOM JieueHHH BA Ha nokasatenu QyHK-
HHOHaHLHOﬁ AKTUBHOCTHU I'PAHYJIOIIUTOB KPOBU I[eTeﬁ IIKOJIbHOT'O BO3pacTa B 3aBUCUMOCTHU OT UX alICTUIATOPHUX
(heHOTHTIIOB.

Matepuana u MeToabl. B ieprose peMuccun KOMIUIEKCHO 00ciIeoBaHo 36 MKOIBHUKOB, 00IpHEIX BA. Bee
IIKOJPHUKA B KOMIDIEKCE OAa3MCHOW Tepaliy MPUHUMAaIH HyKiIenHat B 1o3e 0,25 r B cyTku B TeueHne 21 mas. 3a
THUIIOM allCTUINPOBAHUA OOIBHBIX pacnpeacisyiv Ha ABC KIIMHUYCCKUEC I'PYIIIIbI. B NEPBYIO KIIMHUYCCKYIO I'PYIITY
ponutH 16 MNAalUCHTOB, Y KOTOPBIX OMMPEACIIAIN MCI[J'IGHHBIﬁ THUII AOCTUIIUPOBAHUSA (CpeHHI/Iﬁ MPOUCHT aleTUINPO-
BaHHOTO CyJlb(aaumesnHa B Mode cocTaBisul MeHee 75,0%). Bropyro xmandeckyro rpymmy chopmuposanu 20
IIKOJILHUKOB € OBICTPBIM XapaKTepOM alleTHINPOBaHUs (CPEIHHM MTPOLIEHT alleTHIMPOBAHHOTO CyJIb(a iMe3nHa
B Moue cocranisii 6osiee 75,0%). Becem metsim onpeensii (paroruTapHyo akTHBHOCTh U (haroIiUTapHOe YUCIIO
HEHTPO(DHUIIOB KPOBH, aHATTU3UPOBAIIH KHUCIOPOI03aBUCHMBbI METa00JIM3M S03MHO(IIIOB ¥ HEHTPO(UIIOB KPOBU
3a MoKa3aTesIMU CIIOHTaHHOTO U cTuMyiupoBanHoro HCT-tecta.

Pe3yabTarbl. OTHOCUTENBHBIN PUCK BBISIBICHUS a0COJIIOTHOTO YHucia GapMa3aHIOI0KbITEIbHBIX HEUTPO-
¢unoB B ciontanHOM HCT-Tecte Menbie 0,42 yci. enl. y IMKOJIBHUKOB IIPH MEIJICHHOM TUIIE alleTHIINPOBAHUS
TOCJIe TIPOBEICHHON Tepanuu coctasui 1,9 (95% AU 1,6-2,4) n abcomoTHbIN puck - 0,3.

Wcnonp3oBanue HYKJICMHATa B KOMIIJICKCC 0Oa3ucHOM HpOTHBOBOCHaJIPITeHBHOﬁ TCpanuu 'y Z[eTGfI C 6LICTpBIM
AlCTWIATOPHBIM (I)CHOTI/IHOM, 10 CPABHCHHUIO C MCUICHHBIMH-ALCTUIIATOPaMH, COIMPOBOKAAIOCH PUCKOM HEA0C-
TATOYHOTO KOHTpOJA BA, TO ecTh BO3MOXKHOCTBIO aKTHBAalMU MMMYHHOH cuctemsl (CLI = 3,3, 95% JIU 1,7-6,4
).

3akJiarouenue. B 6GonbbiHCTBA ,IleTeﬁ C MCJICHHBIM alICTUJIATOPHBIM q)eHOTI/IHOM OTMCUYCHO CHMXKCHHUC I10-
Kazarenei KHCHOpOI[O3aBI/ICHMOﬁ MI/IKp06OLII/IJlHOCTI/I BOSI/IHO(I)I/IJ'IOB KpOBH, 3a CUCT BO3MOKHOTO CHUKCHUA aKTU-
BHOCTH BOCHAJIMTEIILHOTO IPOLIECCa B OpTaHU3ME.

MuHuManbHOE KOJIMYECTBO 6OJ'II>HI>IX, Y KOTOPBIX HCOGXO)II/IMO MNPpUMCHATH HYKJICUHAT B KOMIIJIEKCHOH Te-
panuu 1mpu 6I>ICTpOM TUNC AlICTUIIMPOBAHUA, T JOCTUKCHUA XOTA 6BI OAHOTO Cliy4das MOBBIIICHUA YPOBHA KOH-
Tpons BA cocrasnser 4.

ABSTRACT

Introduction. Bronchial asthma is one of the most common diseases in the world, the number of patient with
an ever increasing, especially among children. Inadequate efficiency of controlling asthma therapy necessitated
the application of new drugs in children which have improved the course of the disease.

Objective. To assess the Nucleinat effect in the treatment of asthma on indicators of the functional activity
of blood granulocytes school-age children depend of their atsetylyatornyh phenotypes.

Materials and Methods. 36 school-age children with bronchial asthma in remission were complex examined.
All pupils in the complex basic therapy received Nucleinat 0,25 g per day for 21 days. Due to the type of acetylation
patients were divided into two clinical groups. The first clinical group included 16 patients who determined the
slow type of acetylation (average percentage acetylated sulfadimezin of urine was less than 75,0%). 20 students
formed the second clinical group of, which is marked the rapid nature of acetylation (average percentage acetylated
sulfadimezin urine was more than 75,0%).

All children conducted by determining phagocytic activity and phagocytic number of blood neutrophil, analis
of oxygen-dependent metabolism of eosinophilic and neutrophilic blood granulocytes due to parameters of
spontaneous and stimulated Nitroblue tetrazolium test.
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Results. This definition of relative risk above the absolute number of neutrophils in farmazan positive
spontaneous NBT-test less than 0,42 S. U. in pupils with the slow type of acetylation after therapy was 1,9 (95%

Cl 1,6-2,4) and absolute risk — 0,3.

The using of Nucleinat with basic anti-inflammatory therapy in children with rapid type of acetylation
compared to slow type of acetylation, accompanied by the risk of inadequate asthma control, namely the ability to
increase the activity of the immune system (OR = 3,3, 95% ClI 1,7-6,4).

KiroueBble ciioBa: 6pOHXI/IaJ'H>HaSI acTMa, JI€TH, aHeTI/IJ'II/IpOBaHI/Ie; HyKJ'IeI/IHaT; 303I/IHO(1)I/IJ'ILHBIC rpanyJjio-

IIUTHI KPOBH; HEUTPODUIIbHBIE TPAHYJIOLUTHI KPOBH.

Keywords: asthma; children; acetylation; nucleinat; eosinophilic granulocytes blood; neutrophilic granulo-

cytes blood.

Introduction. It has been know that asthma
belongs to the multifactorial disease. Etiology and
pathogenesis of which are determined by a complex
interaction of genetic factors and environmental factors
[3,6]. The study of molecular-genetic characteristics of
hereditary predisposition to asthma, which held
recently focused mainly, are identifying to the role of
some genes and their encoded compounds in the
pathogenesis of this disease [1,2].

At the heart of bronchial asthma (BA) are changes
in the immune response, leading to sensitization of the
organism, the development of allergic (immune)
airway inflammation [7]. Having determined the
characteristic inflammatory changes identified the
importance of medication anti-inflammatory drugs us-
ing in children with asthma [5]. However, during the
application of the basic treatment of this disease in
children is not always possible to achieve complete
control of the BA [11]. The lack of anti-inflammatory
therapy effectiveness, in some cases, [12], necessitated
the application new drugs in children, such Nucleinat
which would help improve the course of disease.

Nucleinat has immunomodulatory and anti-
inflammatory effects [4] that’s why we suggests that its
application in the complex basic therapy of asthma in
children accompanied decreased activity of the immune
system.

Considering literature data on the association of
severe asthma with genetic polymorphisms N-acetyl-
transferase - an enzyme that determines the feature of
metabolic processes [10], we thought it appropriate to
assess the impact Nucleinat in the complex base
treatment on features of the immune response in
children with asthma, according to their acetylation
phenotypes.

The aim of the study. To assess the Nucleinat
effect in the treatment of asthma on indicators of the
functional activity of blood granulocytes school-age
children depend of their atsetylyatornyh phenotypes.

Investigation's material and methods. 36
school-age children with bronchial asthma in remission
were complex examined in pulmonology department of
Chernivtsi Regional Children's Clinical Hospital. All
pupils in the complex basic therapy received Nucleinat
0,25 g per day for 21 days. Due to the type of
acetylation patients were divided into two clinical
groups. The first (1) clinical group included 16 patients
who determined the slow type of acetylation (average
percentage acetylated sulfadimezin of urine was less
than 75,0%). 20 students formed the second (11) clinical
group of, which is marked the rapid nature of
acetylation (average percentage acetylated

sulfadimezin urine was more than 75,0%). For the main
clinical signs groups were comparison.

The firth clinical group consist of 66,7% boys and
33,3% girls, the average age of patients was 11,7 + 0,6
years. The second group formed 70,0% (P9>0,05) boys
and 30,0% girls (P>0,05), the average age of patients
was 11,4 + 0,6 years (P>0,05). The first clinical group
included 50,0% of urban and rural residents. Another
group formed 90,0% of the cities residents and urban
areas and 10,0% patients (P9>0,05) who live in
villages.

However, in the first clinical group mild asthma
was observed in 16,7% patients, moderate - in 50,0%
children and severe - in 33,3% pupils. Severity of
asthma in the group of childrens, which were marked
rapid acetylation nature, was determined according to
10,0%, 70,0% and 20,0% patients (P¢>0,05).

Thus, by gender, age, place of residence and
severity of asthma clinical comparison group did not
differ significantly.

All children received asthma treatment according
to the ordered Ministry of Public Health of Ukraine
from 08.10.2013 number 868 "On approval and
introduction of medical and technological documents
on standardization of care in asthma."

All children conducted by determining phagocytic
activity - FA (persent) and phagocytic number - FN
(S.U.) of blood neutrophil, analis of oxygen-dependent
metabolism of eosinophilic and neutrophilic blood
granulocytes due to parameters of spontaneous and
stimulated Nitroblue tetrazolium test (NBT-test), which
were expressed as the relative content (percent)
farmazan positive neutrophilic and eosinophilic blood
granulocytes.

The rate of acetylation processes that
characterized the features of Il phase biotransformation
of xenobiotics system was studied by Prebstynh
Gavrilova, in modification.

Statistical analysis of the results of research car-
ried out by methods of variation statistics using statis-
tical program StatSoft Statistica v5.0., and from the
perspective of clinical epidemiology determining the
absolute (AR), relative (RR) risks and odds ratios (OR)
indicating 95% confidence interval (95% ClI).

Results and discussion. After treatment in
patients with both clinical comparison group were
recorded changes in redox processes of neutrophilic
and eosinophilic blood granulocytes, which was
confirmed according to the NBT-test in spontaneous
and stimulated options. In the children of both clinical
groups it was marked downward trend to oxygen-
dependent metabolism of neutrophils. However, in
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patient of | clinical group compared with children from
second phagocytic activity was decreased.
Table 1
Indicators of functional activity of neutrophils of children in the comparison group
NBT-test (%) .
N (number spontaneous stimulated FA (%) FN(S.U)
Group | of the pa- before after | before | after | before | after before after
tiont) treat- treat- | treat- | treat- | treat- | treat- treat- treat-
ment ment ment ment ment ment ment ment
42,6+ 37,6+ 58,8+ 54,0+ 84,0+ 65,2+ 8,9+
I group 16 5.9 72 | 52 | 83 | 43 | 27 09 | 8009
39,5+ 27,6+ 59,8+ 50,5+ 85,2+ 74,6+ 6,3+
11 group 20 5.7 43 | 54 | 39 | 33 | 52 | 24| 14
P>0,05

It should also be noted that the sheer number of
farmazan positive neutrophils in spontaneous NBT-test
less than 0,42 S. U. was determined in 16,6% of
patients with slow type of acetylation before treatment
and in 83,3% of patients after (Rp<0,05). Then, as in
the second clinical group the number of school-age
children with present value of NBT-test before and af-
ter treatment was 50,0% and 60,0% respectively
(Re>0,05). This definition of relative risk above the
absolute number of neutrophils in farmazan positive
spontaneous NBT-test in pupils with the slow type of
acetylation after therapy was 1,9 (95% CI 1,6-2,4) and
absolute risk — 0,3.

Thus, the using of the Nucleinat together with
basic therapy in children with asthma was more
effective then in patients with slow type of acetylation,
probably due to long-lasting effect of the drug.

However, absolute number of farmazan positive
neutrophils of blood, due to stimulated NBT-test after
theraphy, decreased in 83,3% patients from the first
clinical group while in 60,0% pupils in the second
clinical group only (R¢>0,05). Thus, the risk of
reducing the number of farmazan positive neutrophils
in patient | clinical group was higher relative to the

second, and the odds ratio was 3,3 with 95% confidence
interval 1,7-6,4.

The wusing of Nucleinat with basic anti-
inflammatory therapy in children with rapid type of
acetylation compared to slow type of acetylation,
accompanied by the risk of inadequate asthma control,
namely the ability to increase the activity of the
immune system (OR = 3,3, 95% CI 1,7-6,4 ). This
relative risk reduction (RR) inadequate asthma control
in patients of first clinical group was 28,0%, absolute
risk (AR) — 23,3%, and the minimum number of
patients who should be used in the treatment Nucleinat
to achieve at least one case of improvement of quality
control asthma, equal to 4 cases.

Lack of efficiency Nucleinat together with anti-
inflammatory therapy for children with rapid type of
acetylation is probably due to a faster withdrawal of the
drug from the body.

It should be noted that after treatment in children |
clinical group it was marked downward trend to
oxygen-dependent metabolism of eosinophils, and in
children from Il clinical group, on the contrary - its
growth, in terms of spontaneous and stimulated NBT-
test.

Table 2
Indicators of functional activity of eosinophils of children in the comparison group
NBT-test (%)
Group N (numt_)er of the spontaneous stimulated
pationt) before after before after
treatment treatment treatment treatment
I group 6 29,1+5,7 18,0+3,7 29,0+6,8 20,6£5,8
1l group 10 16,543,4 18,8+2,6 16,1+3,1 20,5+3,2
P>0,05

The reducing of the percentage by farmazan
positive eosinophils in the blood of patients from firth
clinical groups indicates a pointed to possible reduction
of chronic inflammation in the body. Conversely,
activation of these cells underlies the development of
severe asthma [9] and observed in patients of the
second clinical group probably associated with
insufficient basic treatment efficacy in pupils with fast
type of acetylation.

However, in patients with slow type of acetylation
after the therapy absolute number of farmazan positive
eosinophilic granulocytes of blood, according to NBT-
test in stimulated version above 0,27 S.U. determined

at 83,3% of cases and only 10,0% children (P¢<0,05)
in the second clinical group. The reduction of relative
risk (RR) inadequate asthma control in patients from |
clinical group was 88,0%, absolute risk (ARR) —
73,3%, and the minimum number of patients who
should be used in the treatment Nucleinat to achieve at
least one case of improvement of quality control
asthma, equal to 1,4. The findings give reason to
consider that the increase of this granulocytes in
patients with slow acetylation type indicated to possible
saving of allergic inflammation in children of this

group [8].
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Thus, the using of the Nucleinat in treatment of
bronchial asthma, reduced inflammation in children,
but pupils with slow acetylation phenotype the
effectiveness of standard treatment was slightly higher.
It should be noted that in patients wich in the complex
therapy of asthma received Nucleinat not observed side
effects of the therapy.

Conclusions. 1. An application of the Nucleinat
with basic treatment leads to reduce the severity of
chronic inflammation.

2. The significantly higher number of children
with slow acetylation phenotype observed decrease
oxygen-dependent metabolism eosinophilic
granulocytes blood due to possible reduction of
inflammatory activity in the body.

3. The minimum number of patients who should
be used in the treatment Nucleinat to achieve at least
one case of improvement of quality control asthma, was
4.
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