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Oxidative stress and components of antioxidant defense in the mechanisms of formation
of bronchial asthma in children

Bronchial asthma (BA) is a chronic disease with a complex multicomponent mechanism of development and progression. A significant
increase in its prevalence in the pediatric population necessitates the search for some new possibilities for prevention and treatment taking into
account the peculiarities of the child’s organism, including adaptive mechanisms, not only on the organism but also on the cellular and molec-
ular levels. An important role in the pathogenesis of the vast majority of diseases of the respiratory tract, including bronchial asthma (BA), is
oxidative stress (OS), the main cause of which is the imbalance in the system of "oxidants-antioxidants", which is expressed by the excessive
formation of active forms of oxygen (AFO) and weakening the effectiveness of antioxidant protection (AOP). By now it was proved that in
the state of oxidative stress, under the influence of AFO, not only lipids, but also proteins of plasma membranes are subjects of peroxidation.
It is believed that the negative effect of oxidation modified proteins in cells is connected with the fact that oxidized proteins are the source of
free radicals that deplete the stores of cellular antioxidants. Products of free radical oxidation of proteins lead to oxidative DNA damage. In
this case, peroxide oxidation of proteins (POP) is not only a trigger mechanism for pathological processes in stress, but also the earliest marker
of oxidative stress. The dynamics of changes of the POP products is a reflection of the degree of oxidative cell damage and of the reserve and
adaptive capacity of the body. It is believed that the level of indicators of oxidative modification of proteins (OMP) compared with the level of
LPO is more informative marker of the presence of oxidative stress in the body. The aim: to study the state of the prooxidant system and the
system of antioxidant protection in children with varying degrees of control of BA. Materials and methods: The study involved107 children
aged from 10 to 18 years old, with asthma under exacerbation. According to the results of the Asthma Control Test (GINA, 2014) regarding the
level of control of BA, children were divided as follows: 34 (31.8%) — with controlled (CBA), 47 (43.9%) — with partially controlled (PCBA)
and 26 (24.3%) with uncontrolled bronchial asthma (UCBA). The control group consisted of 10 practically healthy children of the same age.
It was established that children with low level of control have a prooxidant activation, which is manifested by a significant increase in the
level of oxidation modified proteins. Results: The index of oxidative modification of proteins (OMP) -356, amounting to (0,293 + 0,006)
RVU (relative value unit) was significantly higher in children with uncontrolled bronchial asthma (UCBA) compared with the patients in other
groups (p <0.05). The maximum value of OMP-370 was registered in a group of patients with UCBA. This figure was significantly higher than
that of those with a higher level of disease control (p <0.05). Another trend was noted due to OMP-430 content indicators. Thus, a probable
increase in its level was observed only in children with UCBA (pN<0.05). The content of OMP-530 in children with UCBA was practically
the same with that of the control group, and in children with partially controlled (PCBA) and controlled bronchial asthma (CBA), there was
a significant decrease in the rates compared to healthy ones (pN<0.05). Thus, the obtained results demonstrate the systemic activation of the
POP process in children with BA, which may be the result of a long inflammatory process. The amplification of POP processes is accompanied
by a weakening of AOP, manifested by a decrease in the activity of SOD, which catalyzes the dismutation of superoxide anion radicals and
the antioxidant barrier of the first line of defense — catalase and indicates a significant reduction in the protection of the respiratory tract in
BA from the accumulation of active forms of oxygen. Conclusions: In children with CBA there is a development of oxidative stress, which
manifests itself in a significant increase and accumulation of the content of POP products against the backdrop of increased tension of the
adaptive mechanisms of contact-protective system AOP. BA in children is characterized by heterogeneity of mechanisms of peroxidation and
enzymatic maintenance of the prooxidant system, which is determined by the severity of the course of the disease and can be a pathogenetic
basis for predicting the severity of BA in children. At the same time, we can observe weaken of the antioxidant protection in these patients,
which is evident by a significant decrease in the activity of superoxide dismutase enzymes and, in particular, catalase.

Key words: oxidative modification of proteins, bronchial asthma, children.
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OxcnpaTuBHHUI CTPeC | KOMIIOHEHTH AHTHOKCHIAHTHOIO 3aXHUCTY
B MexaHi3max (popmyBaHHs OpOHXiaJIbHOI aCTMH Yy aiTel

BponxianbHa actma (BA) — 11e XpoHiuHe 3aXBOPIOBAHHSI 31 CKJIaJHUM, OaraTOKOMIIOHEHTHAM MEXaHi3MOM PO3BHUTKY Ta IIPOrpeCcyBaHHs. 3HAYHE
3pOCTaHHS il TOMMPEHOCTI Y JiTel 3yMOBIIOE HEOOX1THICTB MOIIYKY HOBUX MOXKIIMBOCTEH PO(ITAKTUKY Ta TIKYBaHHS 3 ypaxyBaHHSIM 0COOIHBOCTEN
JUTSIOTO OPraHi3My B TOMY YHCHI, aJaiTHBHUX MEXaHI3MiB He TiTbKH Ha KIIITHHHOMY, a i Ha MOJIEKYJLIPHOMY piBHsAX. B marorenesi mepeBaxHoi
OLIBIIOCT] 3aXBOPIOBAHb PECHIPATOPHOTO TPAKTY, B TOMY UMci i pit BA BaskiuBy pons Bifirpae okuchuii crpec (OC), 0CHOBHOO MPHYHHOIO SKOTO
€ nuchaliane y cucTeMi “‘OKCHIaHTH-aHTHOKCUAHTH , IO BUPaXKa€ThCsl HaIMIPHIM YTBOPEHHSIM aKTHBHUX (opM kucHio (ADK) i ocnabneHHsmM
e(peKTUBHOCTI aHTHOKCUIIAHTHOTO 3aXWCTy. Ha ChOTONHIMHIKA NeHh OBEACHO, IO B CTaHI OKHCHOro crpecy mia aiero ADK mepekucHOMY
OKHCHEHHIO T1iJITa0Th He TUTbKH JITiH, a i OUIKK I1a3MaTHYHUX MeMOpaH. BBaxkaeThbes, 110 HeraTMBHUH e(peKT OKHCHO-MOAM(IKOBaHUX OLIKIB
Y KIITHHAX [IOB’ I3aHUH 13 THM, [II0 OKUCHEH] OLITKH € IPKEPENIOM BUTHHHX PajINKaIIB, SKi BACHAKYIOTh 3aIacy KIIITHHHAX aHTUOKCUIAHTIB. [IpomykTu
BITGHOPaINKAJIBHOTO OKMCHEHHS OUIKIB MPH3BOAATH 10 okucHoro ypaxenus JJHK. [Ipu upomy, nepekrcue okucaenns OinkiB (IIOB) € He Tinbku
IyCKOBMM MEXaHi3MOM TaTOJIOTYHKX MPOLIECIB MPH CTPeci, a i HalOLIbII paHHIM MapKepoM OKUCHOTO cTpecy. JIunamika 3min npoxyktis [10B
€ BiI0OpaKEHHsIM CTYIIEHs OKHCHOTO YPaXKeHHS KIIITHH Ta pe3epBHO-aTaNTalifHIX MOKIMBOCTEH opraHizMy. BBakaeThest, 110 piBeHb MOKa3HHKIB
okucHoi Momudikarii 6inkis (OMB) nopisrsHO 13 piBHeM [10JI € iH)OpMATHBHIIIMM MapKkepoM HasBHOCTI OKHCHOTO CTpeCy B OpraHi3mi. Mera:
B crarTi BUKJIa[eHO pe3ysbTaTH AOCHIKEHHS TOKA3HUKIB OKHCHOI Momuikarii GiKiB Ta aKTHBHOCTI aHTHOKCHUJAHTHUX (DEPMEHTIB y miTeil i3
BA B 3a5eKHOCTI BiJ CTyIIeHsT KOHTPOJILOBAHOCTI 3aXBoproBaHHs. Marepiamy i metomy: O6ctesxerno 107 niteit Bikom Bix 10 o 18 pokiB, XBopHx
Ha BA B crazii 3aroctpeHHs. 3a pe3yabraTaMu 3aCTOCYBaHHS acTMa-TecT KoHTpomo (GINA, 2014) mono piBHS KOHTpONbOBaHOCTI BA mitn Gynmn
posmoaineHi HacTymHEM urHOM: 34 (31,8 %) — i3 KouTposoBaHo (KBA), 47 (43,9 %) — i3 yactkoBo koHTpOsboBaHOK (UKBA) Ta 26 (24,3 %) —
13 HEKOHTPOJILOBaHOIO OpoHxianbsHOIO acTMoro (HKBA). KortponsHy rpymy cxitami 10 mpakTudHO 370pOBUX AiTell aHAIOrigHOro BiKy. B skocTi
MapKepiB CTaHy MepOKCHAALT BU3HAYaIU OKHCHY Momudikaniro 6itkiB (OMB). OMb cupoBatku KpoBi BU3HAYaIM HAa OCHOBI PUHIIMITY B3a€MOIii
OKHCHEHHX aMiHOKUCIIOTHUX 3aJIMLIKIB OUIKiB 3 2,4-muHiTpodeniiriapazonom (2,4-IOI") 3 yrBopeHHsM MOXifHUX 2,4-IHHITPOdEHIITiIpa3oHy.
Pesyneraru mocnimpkeHHs: BeranoBneHo, mo y JiTel i3 HU3BKUM CTYIIEHeM KOHTPOJIO Ma€e MicIle MPOOKCHIAHTHA aKTUBALIS, IO TPOSBISIETECS
JIOCTOBIPHIM T ABUILEHHSM PiBHS OKHCHO-MOIH(iKOBaHHX OUIKiB. Tak, mokasHuK okrcHoi Mogudikanii 6i1kis (OMB)-356, cknasum (0,293+0,006)
yM.0fl. OyB JIOCTOBIPHO BHILMM Y JIiTell i3 HEKOHTpOIb0BaHO OponxiasHoo actMoro (HKBA) nopiBHsiHO i3 manienTamy iHmmx rpyi (p<0,05).
MakcumansHe 3HadeHHs nokasanka OMB-370 3apeectposane B rpymi namienTiB i3 HKBA. Lleit moka3HMK BiporiHO NepeBUITYBaB aHAIOTITHI
y 00CTeXKEHHX i3 BUILIMM PiBHEM KOHTPOIIO Hajl 3axBOproBaHHAM (p<0,05). [HIIy TeHmeHmiero BiqMidany mono nokasHukis BMicty OMbB-430. Tax,
BIpOTi/IHE MiBHILEHH ioro piBHs Masio Micue Tibkh y aite i3 HKBA (pN<0,05). Bmict OMB-530 y niteit i3 HKBA npaxtudHo He Binpi3HsBCs
BiJ] [TOKa3HHKA TPYIH KOHTPOIIO, a Y JliTeH i3 acTkoBo KoHTponsoBaHoto (UKBA) Ta koHTpOnsoBaHo0 OpoHxiansHOIo acTmoro (KBA) Binmivanocs
BipOTi/IHE 3HIKEHHS TTOKA3HHKIB Y TOpiBHAHHI 13 310poBuMH (pN<0,05). BogHouac, y X HarieHTiB MOCTA0MIOETHCS aHTHOKCHAAHTHHH 3aXHUCT,
PO 110 3aCBiTUy€ 3HAYHE 3HIDKCHHS aKTHBHOCTI ()ePMEHTIB CYNEepOKCHITUCMYTa3H i, 0coOMMBo, Karanasu. BucHosku. ¥ xireii 3 KBA Mmae micre
PO3BUTOK OKCHJIATHBHOTO CTPECY, SIKUI TIPOSIBISIETECS JOCTOBIPHAM 30UIBIICHHSIM Ta HAKOIMMYEHHAM BMicTy mponyktiB [1OB Ha i 3pocTaHHs
HAIpy»KEHOCTI afanTalliifHIX MeXaHi3MiB KOHTaKTHO-3axucHOi cucteMu AO3. BpoHxianbHa acTMa XapaKTepH3y€eThes TeTEPOreHHICTIO MEXaHi3MiB
nepokcuzanii Ta hepMEHTAaTUBHOTO 3a0e3MedYeHHs NPOOKCUIAHTHOI CHCTEMH, IO BU3HAYAETHCS TSDKKICTIO Mepediry HEmyrd i MoXe CKIAacTd
[IaTOTeHETHYHY OCHOBY IIPOTHO3YBAHHS TSDKKOCTI nepeliry OpoHXiaIbHOT acTMH y JiTeH.

Kit1040Bi c/10Ba: OKCHIIAHTHO-aHTHOKCUIAHTHA CUCTEMA, OKHCHA MoAUdikawis OikiB, OpoHXianpHA acTMa, JIiTH.

Bronchial asthma (BA) is a chronic disease with a
complex multicomponent mechanism of development and
progression. A significant increase in its prevalence in the
pediatric population (according to the WHO data for the
last 10 years, about 18%) necessitates the search for some
new possibilities for prevention and treatment taking into
account the peculiarities of the child’s organism, including
adaptive mechanisms, not only on the organism but also on
the cellular and molecular levels [1].

In the pathogenesis of asthma intertwine the results of
the influence of genetic factors and harmful environmental
conditions on the patient’s body. Maladaptation always has
a multifaceted nature and simultaneously affects a large
number of unbalanced parts of the adaptive response. At
the baseline of the maladaptive pathogenetic mechanisms
in the BA, there is a violation of the state and functions
of the biomembranes, the immune system, the enzyme and
non-enzymatic elements of the antioxidant system (AOS),
the functioning of the detoxification systems, macro and
microelement status, etc.

An important role in the pathogenesis of the vast
majority of diseases of the respiratory tract, including
bronchial asthma (BA), is oxidative stress (OS), the main
cause of which is the imbalance in the system of "oxidants-
antioxidants", which is expressed by the excessive
formation of active forms of oxygen (AFO) and weakening
the effectiveness of antioxidant protection (AOP) [2]. Such
feature of the respiratory pathology is caused by the fact
that the respiratory tract (RT) is exposed to the direct and
instant influence of exogenous oxidants that are in the air
(xenobiotics); unsaturated fatty acids of the pulmonary
tissue serve as a substrate for the reaction of lipid
peroxidation (LPO); pollutants and microorganisms cause
the activation of phagocytes, which produce a significant
amount of AFO.

It is proved that the main part of the AOP of the lungs
is concentrated in the fluid that lays the epithelium of the
RT. The functioning disorder of AOP leads to the formation
of a large number of AFO. With its high reactivity, AFO
can irreversibly damage the biologically important
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molecules, causing inflammation as a result of activation
of phagocytes accumulated in the lower sections of the RT
and, consequently, results in oxidative stress.

By now it was proved that in the state of oxidative
stress, under the influence of AFO, not only lipids, but also
proteins of plasma membranes are subjects of peroxidation
[2, 3]. It is believed that the negative effect of oxidation
modified proteins in cells is connected with the fact that
oxidized proteins are the source of free radicals that deplete
the stores of cellular antioxidants. Products of free radical
oxidation of proteins lead to oxidative DNA damage.
In this case, peroxide oxidation of proteins (POP) is not
only a trigger mechanism for pathological processes in
stress, but also the earliest marker of oxidative stress. The
dynamics of changes of the POP products is a reflection of
the degree of oxidative cell damage and of the reserve and
adaptive capacity of the body. It is believed that the level
of indicators of oxidative modification of proteins (OMP)
compared with the level of LPO is more informative marker
of the presence of oxidative stress in the body [2, 3].

Mechanisms of free radical oxidation of macromolecules
in the course of BA remain to be not well-studied and not
fully disclosed. Currently, only a few publications on the
state of processes of peroxidation of proteins in children
with asthma are available, which led to the choice of
research direction.

Purpose: to study the state of the prooxidant system
and the system of antioxidant protection in children with
varying degrees of control of BA.

Materials and methods of research. The study
involved 107 children aged 10 to 18 years old, patients with
asthma at the stage of exacerbation who were on inpatient
treatment in the RCCHin Ivano-Frankivsk. Diagnosis of
BA was established in accordance with the Protocol of
diagnosis and treatment of BA in children of the Ministry
of Health of Ukraine No. 868 dated 08.10.2013. According
to the results of the Asthma Control Test (GINA, 2014)
regarding the level of control of BA, children were
divided as follows: 34 (31.8%) — with controlled (CBA),
47 (43.9%) — with partially controlled (PCBA) and
26 (24.3%) with uncontrolled bronchial asthma (UCBA).
The control group consisted of 10 practically healthy
children of the same age.

All patients were examined after getting the informative
consent from the child and their parents according to the
GCP IHC requirements.

As markers of the state of peroxidation, oxidative
modification of proteins (OMP) was determined.
OMP blood serum was determined by the principle of
interaction of oxidized amino acid residues of proteins with
2,4-dinitrophenylhydrazone (2,4-DPH) to form derivatives
of 2,4-dinitrophenylhydrazone [3].

For analysis, 0.05-0.1 ml of blood serum was used. The
precipitation of serum proteins was carried out by using
20% trichloroaceticacid solution. To denatured proteins was
added an equal volume of (1 ml) of 0.1 M 2,4-DFG dissolved
in 2 M HCI. In the control sample, instead of 2,4-DPH,
the volume of 2M HCL was added. Incubation was carried
out at the room temperature for 1 hour. Then the samples
were centrifuged at 3000 rpm for 15-20 min. The precipitate
was washed 3 times with a solution of ethanol-ethyl acetate

(1: 1) for lipid extraction and 2,4-DPH, which did not react
with carbonyl groups of oxide proteins.

The resulting precipitate was dried to remove a
solution of ethanol-ethyl acetate and then dissolved in
8 M solution of urea. Urea was added to a precipitate
in a volume of 2.5 ml and was kept in a boiling bath for
5 minutes until complete dissolution. The optical density
of the formed dinitrophenylhydrazines was recorded on a
spectrophotometer SF-16. As a result of the oxidation of
proteins there can be formed aldehyde and ketone groups of
amino acid residues that can interact with 2,4-DFG.

For aliphatic ketone-dinitrophenyl hydrazones of
neutral character, the absorption spectrum is 363-367 nm,
the main character is 430-434 and 524-535 nm. The
formed 2,4-dinitrophenylhydrazones were recorded at the
following wavelengths: 356, 370, 430, and 530 nm [3].

The state of AOP was studied by determining the activity
of superoxide dismutase (SOD) and catalase in blood
according to the method proposed by N. Ravin (1956) in
the modification of Babenko G. A. (1968). The principle of
determining the level of catalase is based on the fact that a
certain amount of hydrogen peroxide was added to a sample
containing the enzyme and by titration with potassium
permanganate was set the amount of undiluted peroxide.
Reagents: peroxide of hydrogen — 1%, sulfuric acid — 10%,
potassium permanganate —n / 10, distilled water.

Peripheral blood after the puncture with Frank’s needle was
collected in a quantity of 0.02 ml by micropipette and dissolved
in 20 ml of water. 1 ml of diluted blood was transferred in a test
tube containing 2 ml of a 1% solution of hydrogen peroxide
and 7 ml of water, and left at room temperature for 30 min. At
the same time, an experiment with diluted and boiled blood
was conducted in order to establish the fissile action effect on
hydrogen peroxide of other components that may be present
in the blood. For this, 1 ml of boiled, diluted solution of blood
was added in a test tube containing 2 ml of 1% solution of
H202 and 7 ml of water.

After 30 minutes, 3 ml of 10% solution of sulfuric acid was
added in both tubes from the burette. The resulting solution
was titrated withn / 10 solution of potassium permanganate
until a faint pink color appeared. There was determined the
initial amount of hydrogen peroxide. In a test tube was added
2 ml of a 1% solution of hydrogen peroxide, 3 ml of 10%
sulfuric acid and titrated with n-10 solution of potassium
permanganate. The results were calculated: the difference
was found between the amount of potassium permanganate
that went into titration of 2 ml of a 1% solution of hydrogen
peroxide and the amount of potassium permanganate spent on
titration of the test sample.

For example, if the titration of the test sample took 7 ml
of n-10 solution of potassium permanganate, and titration of
2 ml of a 1% solution of hydrogen peroxide — 11.3 ml of n-10
of potassium permanganate, then the amount of hydrogen
peroxide destroyed by catalase and other substances of blood,
is equal to: 11.3-7 = 4.3 ml n / 10 potassium permanganate.
In order to determine how much of the n-10 solution of
hydrogen peroxide was destroyed only by catalase, we
must first calculate the correction for blood substances that
affect the hydrogen peroxide cleavage reaction without
an enzyme. To do this, it is necessary to subtract from
the amount of potassium permanganate spent on titration
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of 2 ml of 1% solution of hydrogen peroxide, the number
of ml n / 10 of potassium permanganate solutionspent
on titration of hydrogen peroxide in a sample with boiled
blood. If the last figure is 11.2, then the correction for the
substance is 11.3-11.2 = 0.1. After that, we found the amount
of hydrogen peroxide, which was cleaved only by catalase:
4,3-0,1 = 4,2 ml of n-10 permanganate of potassium.

As 1 ml of n-10 solution of potassium permanganate
is equivalent to 1,7 mg of hydrogen peroxide, the catalase
number in this case will be: 4.2 * 1.7 =7.4.

The catalase number of a healthy adult’s blood fluctuates
within 9,52-12,92 mg of hydrogen peroxide per 1 ml of
blood (mgH202 / ml) [3].

The principle of determination of superorsyddysthymutase
(SOD) is based on the iterating of nitrotetrazolium
by superoxide radicals that are formed in the reaction
between phenazinemethisulphate and the reduced form
of nicotinamidenucleotide (NAD-H). The formation of
nitroformase, a product of nitrotetrazolium iterating, is blocked
by the presence of SOD in the sample. Thus, based on the
amount of nitroformase, the activity of SOD can be estimated.

SOD isdetermined in 1 ml of hemolytase of blood (0.1 ml
of blood + 0.9 ml of water). The effect of hemoglobin was
eliminated by theaddition of 0.5 mlofabsolutealcohol,0.25 ml
of chloroform; and adding of 300mg of KH2PO4 we
accelerated the separation of phases. The mixture was stirred
vigorously and centrifuged for 30 min. at 4000-5000 rpm.
SOD was determined by supernatant. We left it to stand at
room temperature and measure the extinction of the blank and
the test sample at 540 nm on a spectrophotometer. Extinction
of a blank sample was about 0.680. The calculation was
carried out according to the formula:

(E bl.samp- E t. samp.) / E bl. samp. * 100 = Percentage
of the blockage of nitroformase formation.

E blsamp. — Extinction of the blank sample
(approximately equal to 0.680).

E t.samp. — Extinction of the tested sample [3, 4].

The results were analyzed using the computer software
package STATISTICA licensed by StatSoft Inc. and Excel
XP for Windows using parametric and non-parametric
computing methods [5].

Results. Analysis of the results of determination of
blood serum in patients with BA in the content of POP
products suggests that they have oxidative stress, the
severity of which is to some extent determined by the level
of control of BA (Table 1).

Thus, the content of OMP-356 in the examined patients
of all groups with BA probably exceeded the level of a
similar indicator in healthy (pN<0.05). At the same time,
the indicator OMP-356, which was (0,293 + 0,006) RVU
was significantly higher in children with UCBA compared
to patients in other groups (p <0.05).

The study of the amount of OMP-370 in blood serum
of children with different degrees of BA control allowed
to establish that in all groups there was an increase in its
level compared to healthy ones, and in children with CBA
and UCBA this difference was significant (pN<0.05). In
addition, the maximum value of OMP-370 is recorded
in the group of patients with UCBA. This figure was
significantly higher than that of those with a higher level of
disease control (p <0.05).

A slightly different trend was observed according to
OMP-430 content indicators. Thus, a probable increase
in its level was observed only in children with UCBA
(pN<0.05). In other groups of examined patients with BA,
the OMP-430 rates were close to those in healthy ones.

Regarding the content of OMP-530, its level in children
with UCBA was practically the same as that of the control
group, and children with PCBA and CBA showed a significant
decrease in the rates compared to healthy ones (pN<0.05).

Thus, the analysis of POP status in children with BA showed
a significant activation. However, qualitatively unidirectional
changes were quantitatively uneven. The analysis of the
dependence of the level of OMP on the severity of asthma
has shown that a lower degree of control of the disease leads
to a more vivid change in the state of biological membranes,
which induces the depletion of protective mechanisms [6, 7].

Investigation of the content of enzymatic antioxidants
in children with different degrees of BA has shown that
in patients with UCBA and PCBA AO protection was
characterized by a probable decrease in the activity
of catalase and SOD (pN<0.05), which indicates the
achievement of functional depletion of the enzymatic chain
of AOP in this category of patients. At the same time, in the
patients with CBA the AOP indicators were close to those
in the healthy group (Table II).

Discussion. Thus, the obtained results demonstrate the
systemic activation of the POP process in children with BA,
which may be the result of a long inflammatory process.
The amplification of POP processes is accompanied by a
weakening of AOP, manifested by a decrease in the activity
of SOD, which catalyzes the dismutation of superoxide

Table I
The state of peroxidation of proteins in healthy children and children with different degrees of control of BA
Indicator, UNBA 1 PCBA2 CBA3 Healthy 4
RVU (n=26) (n=47) (n=34) (n=10)
0.212+£0.011 p1-4
OMP-356 0,293 + 0,006 0.281+0,002pl-2 | 0.261£0.010p2-3 1 25 501 154 <0.05
<0.001 <0.001
p3-4 <0.05
0.283 £0.004 p 1-2 0,330 + 0,009 p 1-3 0.262+0.010 p1-4
OMP-370 0.374 +0.005 <0.001 <0.05 p2-3<0.001 | <0.001 p3-4 <0.001
0.150 £ 0.002 p1-2 0.158 £0.007 p 1-3 0.143 £ 0.006 p1-4
OMP-430 0.181:+0.004 <0.001 <0.001 <0.001
0.038 £0.003 p1-2 0.043 £0.002 p1-3 0.050 = 0.004 p2-4
OMP-530 0,051 +0.001 <0.001 <0.001 p2-3<0.001 | <0.001 p3-4 <0.02

Notes: p — is the probability of the difference between the indicators relative to values in patients with UCBA (1), PCBA (2),

CBA (3) and healthy (4)
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Table II

Indicators of activity of catalase and superoxide dismutase in healthy children and children
with different degrees of BA control

Indicator UCB 1 (n=26) PCBA 2 (n=47) CBA3 (n=34) Healthy 4 (n = 10)
47.63£2.30p 1-3 49.05+2.51 pl-4
SOD MO / mg 390.88 +2.14 40.63 £1.36 <005 <0.001 p2-4> 0.05
530+£0.30p 1-3 6.61 £0.28 p1-4 <0.05
Catalase RVU 4.57+0.23 4.80+0.27 <0.001 p2-4 <0.05

Notes: p — is the probability of the difference between the values for patients with UCBA (1), PCBA (2), CBA (3) and healthy (4)

anion radicals and the antioxidant barrier of the first line
of defense — catalase and indicates a significant reduction
in the protection of the respiratory tract in BA from the
accumulation of active forms of oxygen.

In the early stages of BA with a high degree of disease
control, the intensification of POP products is minor. Due
to the BA progresses, activation of POP becomes more
significant, which can partly be explained by the weakening
of the functioning of AO mechanisms.

Activation of the oxidative mechanisms in children with
BA can stimulate the development of bronchoconstriction
and vasoconstriction. In addition to direct toxicity (DNA
degradation, the launch of the chain reaction of POP),
oxidants indirectly affect a large number of other negative
processes in the body: damage fibroblasts, reduce the activity
of surfactant, stimulate the formation of thromboxane,
increase the penetration of the epithelium and endothelium,
enhance the secretion of mucus, lead to activation of obese
cells, deterioration of [-adrenoceptor function, etc. The
induced inhibition of the activity of membrane enzymes by the

oxidative damageis extended by the changes in the physico-
chemical qualities of the lipid bioassay. Such mechanism lies
at the basis of oxidative stress processes and is one of the key
components of the pathogenesis of BA [8, 9, 10, 11].

Conclusions

1. In children with CBA there is a development of
oxidative stress, which manifests itself in a significant
increase and accumulation of the content of POP products
against the backdrop of increased tension of the adaptive
mechanisms of contact-protective system AOP.

2. BA in children is characterized by heterogeneity of
mechanisms of peroxidation and enzymatic maintenance of
the prooxidant system, which is determined by the severity
of the course of the disease and can be a pathogenetic basis
for predicting the severity of BA in children.

Prospects for further research. Further study of POP
and AOP parameters in children with different degrees of
control can be used in the system of clinical diagnosis,
prognostication and individualized correction of these
disorders in children with BA.

The work is done according to plan of the scientific-research works of Ivano—Frankivsk National Medical University
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treatment and rehabilitation of common somatic and surgical pathology in children in modern environmental conditions»
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