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IKK-IKB-NF-KB GENE MANIPULATIONS AND POLYMORPHISMS
IN RELATION TO SUSCEPTIBILITY TO DIFFERENT DISEASES™

Kaidashev |I. P.
Internal Disease Department Research Institute for Genetic and Immunological Grounds of Pathology and Pharmacogenetics
Ukrainian Medical Stomatological Academy

AJanTayiss OpraHi3mMiB 40 HaBKOJ/MLLIHbOrO CEPELAOBULYE, MEXAHIYHUX, XIMIYHUX Ta MIKpOOIO/IOridHUX BI/IMBIB BUMArac
IHAYLMGEIbHOI perynsuii excripecii reHiB. OAHUM i3 HaVBIAOMILLINX iHAYLNOEIbHUX TPAHCKpUILiiHuX gaktopis € NF-kB.
NF-KkB Mae eBO/IIOLIIMHE 3HAYEHHS HE Ti/IbKU f/15 IMYHHOI CUCTEMM, ane U AV1S IHLLIMX OPraHiB i CUCTEM, BU3IHAYAIOYU Ha
EKCIIDECIO T'E€HIB, SKI PEryJsitonTs BWKUBAHHS, ANQDEDEHLIOBAaHHS [ nposigepalito  KkaitH.  CurHam  NF-KB,
oriocepeakoBaHi NEMO-3anexHmmmu abo NEMO-HezanexHummu IKK Komriekcamu, ciig po3r/isgatv B KOHTEKCTI E4UHOI
PEry/ItoHoi abo curHaniayroqoi cucremn. B [aHOMy Or7ig4i MU BIACTEXYEMO AESKI 3 Ba)X/mBUX BIAKPUTTIB, YO
CyrpoBoKYOTE oruc eauHoi cuctemn IKK-IKB-NF-kB f/15 KaHOHIYHOI | HEKaHOHIYHOI curHasizauyii. 3oKkpema, mu
OIMUCYEMO MIHJIMBICTb 'EHIB L€ CCTEMM Ta i’ PeHOTUITHI HAC/AKN. [EHETUYHI IMOPYLIEHHS LiiEi CUCTEMU IPU3BOANITN [O
3MIH opraHoreHesy | pereHepaLlli, 40 108KICHUX TyX/IMH, ayTOIMyHHUX | 3818/1bHUX 3aXBOPIOBaHb. Bcl dieHn IKK-IKB-
NF-KkB cucremu MOXyTb CTatu MPEAMETOM SK AOC/KEHHS, TaK [ MAHIryaauii reHamu. CUCTEMHUI reHeTUuYHMA riaxia
MOXE CTatu [OTYXKHUM [HCTPYMEHTOM 4718 AOCIKEHHS @yHKuivdi cnctemu IKK-IKB-NF-kB | 4715 BIAKPUTTS HOBUX

AI8rHOCTUYHUX [ TEPANEBTUYHUX CTPATENTU.

KnrouoBi cnoBa: NF-kB, noniMopdiamun, MyTauis, 3aXBOprOBaHHS, 3anarneHHs, 3rosikicHe HOBOYTBOPEHHS

Introduction.

The adaptation of organisms to environmental, me-
chanical, chemical and microbiological stresses needs in-
ducible regulation of gene expression. One of the most
well-known inducible transcription factors is NF-kB. NF-kB
has evolutionarily conserved importance not only for the
immune system but also for other organs and systems in-
fluencing gene expression that impact cell survival, differ-
entiation, and proliferation. The broken NF-kB regulation
leads to severe pathological conditions and diseases [1; 2;
3; 4; 5; 6]. However, despite the progress that has been
made in understanding the regulation of NF-kB, there is
much that remains to be understood [7]. NF-kB signalling
system is involved in the development and maintenance of
immune system [8], heart and vessels [9; 10], liver [11; 12],
pancreas [13], muscles [14], lung [15], brain [16] etc.
Number of diseases involved NF-kB system, such as:
autoimmune diseases, cancer, cardiovascular disease,
metabolic diseases and other [17]

There are two major pathways of NF-kB activation —
inflammation with proinflammatory cytokines production
[1] and malignancy with NF-kB activation accompanied
by subsequent up-regulation of proliferative and anti-
apoptotic agents [18].

The great interest to and importance of this transcrip-
tional factor are displayed in PubMed. Searching Pub-
Med for “NF-kB” yields nearly 44,100 articles (16,600 in

last 5 years). This huge amount of publications concern-
ing NF-kB has made writing of this review too difficult.
Therefore, in the current review, we observe the most
fundamental and partly formalized aspects of NF-kB
regulation and elucidate genetic variabilities of NF-kB
system that can lead to the development of numerous
diseases. Of course, it is absolutely impossible to cite all
primary references, used in the review but the author
recommends an important set of reviews [7; 19; 20; 21;
22; 23; 24; 25; 26].

In this review we describe gene variability and its
phenotypic consequences in the context of IKK-IKB-NF-
kB system integrity as a useful concept for the discovery
of new diagnostic and therapeutic strategies.

General information about NF-kB system. NF-kB
family of transcription factors consists of effectors of a
signalling system that is responsive to a large number of
stimuli, mediated by most members of the tumor necrosis
factor receptor (TNFR) and Toll-like receptor (TRL) su-
perfamilies and metabolic/genotoxic stress inducers.
There are three major reasons for NF-kB activation — in-
flammatory signals, stress response signalling and de-
velopmental (organogenic) signalling.

Inflammatory signalling. Inflammatory signals, such
as cytokins (TNF-a, IL-1B), microbial products (LPS,
CpG) activate NF-kB system through “classical” or “ca-
nonical” pathway. Briefly, the binding of TNFR or TLR
causes phosphorylation-dependent activation of |kB

" To cite this English version: Kaidashev I. P. IKK-IKB-NF-KB gene manipulations and polymorphisms in relation to susceptibility to different
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kinase (IKK) complex which consists of two catalytic sub-
units, IKKa and IKKB, and the scaffolding protein, IKKy /
NF-kB essential modulator (NEMO). Activated IKK com-
plex phosphorylates IkBa,-f and-¢. IkBa is the predomi-
nant form of kB in most cells, bound to RelA:p50 dimer.
Phosphorylation of IkB signals the E3 ubiquitin ligase (-
TrCp, which catalyzes K48-linked ubiquination of 1kBa
leading to its subsequent degradation by the 26 S pro-
teasome [27]. Degradation of IkBa releases RelA:p50,
allowing it to localize to nucleus to bind DNA and activate
gene expression.

Recent studies demonstrated that three canonical 1kB
proteins 1kBa,-B and-¢ have distinct roles in the dynamic
control of NF-kB activation and termination [28]. Different
inflammatory stimuli elicit different IKK activation profiles,
which induce distinct temporal profiles of NF-kB activity.

Stress response signalling. Homeostatic regulation of
IkB synthesis and degradation renders the NF-kB system
insensitive to a variety of perturbations. The differential
degradation of free and bound IkB allows for compensa-
tion between 1kBs [29]. Very short half-life of free IkB ne-
cessitates a high rate of constitutive IkB synthesis to
maintain a small excess of free kB in the cell that is criti-
cal for keeping basal kB activity levels low. Very high
constitutive kB synthesis and degradation flux provides
resistance of NF-kB system to transient alterations in
translation rates that are a hallmark of metabolic stress
agents (ultraviolet radiation, unfolded protein response,
other ribotoxic stress) [30]. DNA damage initiates the ac-
tivation of the nuclear kinase ataxia telangiectasia mu-
tated (ATM), the primary regulator of the tumor suppres-
sor and transcription factor p53, the sumoylation of
NEMO by the sumo ligase PIASy, promoting the nuclear
localization of NEMO [31]. The cytoplasmic ATM-NEMO
complex associates with the protein ELKS, facilitating
ATM-dependent activation of the canonical IKK complex,
leading to IKBa degradation and NF-kB activation [32].

Developmental (organogenic) signaling. Noninflam-
matory signals activate NF-kB pathway through the non-
canonical NF-kB signaling. The noncanonical NF-kB signal
pathway is initiated by the stimulation of TNFR superfamily
with its ligands, such as B-cell activating factor (BAFF),

lymphotoxin B (LTR) and receptor activator of NF-kB ligand
(RANKL). The noncanonical pathway does not involve
NEMO/IKKB-containing kinase complex but utilizes IKKa-
containing kinase complex with activation of NF-kB-
inducing kinase (NIK). In certain condition this pathway
may crosstalk with activation of canonical one [33].

Such signals lead to the generation of the RelB:p52
dimer and RelA:p50 (via degradation of IkB®). IkBd activ-
ity is the result of p100 dimerization (through their RHD-
interacting domains) [34]. Noncanonical signals induce
the degradation of IkB&, realizing RelA:p50 and RelB:p50
to the nucleus. Due to changes in the synthesis of p100
and p52 after 3h of stimulating the shift of predominant
dimer composition from Rel:p850 and RelB:p50 to
RelA:p52 and RelB:p52 occurs.

Single NF-kB system for both canonical and non-
canonical signaling. Today_the numerous interconnec-
tions between canonical and non-canonical NF-kB path-
ways are indicated. Studies with knockout animals re-
vealed functional overlap and interdependencies be-
tween canonical and non-canonical pathways. In the con-
text of this review, the highly attractive position was for-
mulated by Hoffmann et al. [20] that NF-kB signaling me-
diated by NEMO-dependent or NEMO-independent IKK
complexes should be considered within the context of a
single regulatory or signaling system [35]. Important
message that the NIK, long associated with the regula-
tion of the noncanonical pathway does in fact regulate
canonical NEMO-associated IKK activity [36].

Observations suggest that NEMO-dependent and-
independent signaling should be viewed within the con-
text of a single IKK-IKB-NF-kB signaling system, which
mediates signaling from both inflammatory or organo-
genic stimuli in an integrated manner [37; 35]. This sys-
tem consists of several different IKK kinase complexes,
at least 5 IKBs and 15 potential NF-kB dimeric com-
plexes that are interdependently regulated and tempo-
rally controlled through feedback.

The recent data about the members of IKK-IKB-NF-
kB signaling system are summarized in Table 1 for clear
understanding of the whole cascade.

Table 1.
IKK-IKB-NF-KB signaling system

Kinases involved in NF-KB signaling

Gene Polypeptide | Function
. IKK complex
Ikbki‘zélfﬁ uk) IKK1 (a) catalystic subunit
ikbkg IKK2 (B) catalystic subuni_t
IKK 'y (NEMO) regulatory subunit
nik (Map 3k14) NIK NF-KB-inducing kinase
IkB protein family members
Gene Polypeptide Stimuli that induce degradation Receptors which bind stimuli
nfkbia IkBa
nfkbib IkBR TNF, LPS, IL-1 TCR, BCR, TLR, TNFR, IL-
nfkbie IkBe
nfkb1 p 105 LPS (in B cells) CD14, TLR4
nfkb2 p 100 LTB, CD40L, BAFF, RANKL, 0X40 LTBR/RANKL, CD40, BAFF-R
NF-kB family members
Gene Polypeptide Possible dimers DNA targeting activity
rela RelA i%’gl%%% Egg gg% 5%’2{, %';le‘ Féeelg:. ';gBA DNA binding and activation of
crel cRel ’ ’ ' ReI’B: p52. ’ ' ’ gene transcription
relb RelB DNA binding without activation
nfkb1 p50 p52: p50, p52: p52, p50: pS0 of gene transcription
nikb2 P52 RelA: cRel, RelA: RelA, cRel: cRel Do not bind DNA

All these molecules may have different genetic vari-
ants and mutations which can influence their physiologi-
cal functions. The recent data were summarized by Sun
and Zhang [38].

Mis-regulation of the NF-kB pathway, either by muta-
tion or epigenetic mechanisms, is involved in many hu-
man and animal diseases, especially ones that are asso-
ciated with chronic inflammation, immunodeficiency or
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cancer. Mutations can be germline or somatic and in-
clude gene amplification (e.g., Rel), point mutations and
deletions (Rel, NF-kB2, IKBa, NEMO) and chromosomal
translocations (Bcl-3) [39].

Below we propose to discuss IKK-IKB-NF-kB signal-
ing system in the context of two approaches: targeted
modification of genes involved and naturally occurred
gene variability.

Animal models in the study of IKK-IKB-NF-KB
signaling system. The generation of animal models in
which individual members of gene families are genetically
altered is a particularly attractive way to elucidate their
function. IKB-NF-kB family and the family of kinases in-
volved in NF-kB signaling constitute an important system
of transcription factors and regulatory proteins that con-
trol the expression of cellular and viral genes crucial for a
variety of processes. The findings from knockout and
transgenic mice developed to study IKB-NF-kB function
in vivo revealed its role in embryogenesis, development,
inflammatory and stress responses [40].

ikbka

IKK12* knock-in mice spleenocytes treated with LTBR
agonists had defective expression of SIC (secondary
lymphoid tissue chemokine), ELC (EBI1 ligand
chemokine), BLC (B lymphoblastoid cell chemokine),
SDF1 (stromal cell-derived factor 1) and BAFF, so IKK1
was crucial for the chemokines and cytokines production
involved in lymphoid organogenesis [41].

IKK1* mice without functional IKK1 kinase activity
fail in lactation during pregnancy [42].

Knockout of IKK1 severely impaired the ability of
doxorubicin to initiate NF-kappa-B-binding activity. Thus,
IKK1 plays a critical role in NF-kB-mediated chemoresis-
tance in response to doxorubicin [43].

ikbkb

To elucidate the in vivo function of IKK-B (IKK2),
IKK2-deficient mice were generated. The homozygous
mouse embryo dies due to liver degeneration and apop-
tosis. IKK2-deficient embryonic fibroblasts have both re-
duced basal NF-kB activity and impaired cytokine-
induced NF-kB activation. Similarly, basal and cytokine-
inducible kinase activities of the IKK complex are greatly
reduced in IKK2-deficient cells. Thus, IKK2 is crucial for
liver development and regulation of NF-kB activity [44].
Mouse fibroblast cells that were isolated from IKK2-/-
embryos showed a clear reduction in TNF-a and inter-
leukin-1a-induced NF-kB activity and an enhanced apop-
tosis in response to TNF-a. These results show that IKK2
is essential for mouse development [45].

IKK2-deficient mice have a phenotype that is re-
markably similar to that of mice deficient in both the RelA
(p65) and NF-kB1 (p50/p105) subunits of NF-kB. Accord-
ingly, IKK2-deficient cells are defective in activation of
IKK and NF-kB in response to either TNF-a or interleukin-
1. IKK2, but not IKK1, plays the major role in IKK activa-
tion and induction of NF-kB activity. In the absence of
IKK2, IKK1 is unresponsive to IKK activators [46].

Conditional gene targeting was used to evaluate the
role of these proteins in B cells in adult mice. B lineage-
specific disruption of IKK2-specific signals by ablation of
IKK2 activity leads to the disappearance of mature B-
lymphocytes. The maintenance of mature B cells de-
pends on IKK-mediated activation of NF-kB [47]. IKK2
deficiency inhibits NF-kB activation, but does not lead to
keratinocytes hyperproliferation or dysplasia. Mice with
epidermis-specific deletion of IKK2 develop a severe in-
flammatory skin disease, which is caused by a TNF-

mediated, T-cell-independent inflammatory response in
the skin. The critical function of IKK2-mediated NF-kB
activity in epidermal keratinocytes is to regulate mecha-
nisms that maintain the immune homeostasis of the skin
[48]. Absence of IKK2 due to knockout resulted in im-
paired induction of NF-kB DNA-binding activity in re-
sponse to doxorubicine [43]. Deletion of IKK2 in mice
with model of Duchenne muscular dystrophy led to de-
creasing of inflammation and muscle necrosis, and resto-
ration of muscle fibers’ regeneration through the activa-
tion of muscle progenitor cells [49].

Transgenic expression of IKK2 in mice directly in-
creased the activity of NF-kB in pancreatic acinar cells
and induced pancreatitis [50].

ikbkg

Mutant ikbkg (NEMO/IKKy-deficient mice) embryos
die of severe liver damage due to apoptosis. NEMO-
deficient primary murine embryonic fibroblasts (MEFs)
lack detectable NF-kB DNA-binding activity in response
to TNF-a, IL-1, and LPS. Consistent with these data, mu-
tant MEFs show increased sensitivity to TNF-a-induced
apoptosis. Thus, NEMO/IKKYy is an essential, noncatalytic
component of the IKK complex [51].

The allele of ikbkg in mice that impaired Toll-like re-
ceptor signaling, lymph node formation, development of
memory and regulatory T cells, and immunoglobulin pro-
duction was described [52].

Disruption of the X-linked gene encoding NF-kB es-
sential modulator (NEMO) produces male embryonic le-
thality, completely blocks NF-kB activation by proinflam-
matory cytokines, and interferes with the generation
and/or persistence of lymphocytes. Heterozygous female
mice develop patchy skin lesions with massive granulo-
cyte infiltration and hyperproliferation and increased
apoptosis of keratinocytes. Diseased animals present se-
vere growth retardation and early mortality. Male lethality
and strikingly similar skin lesions in heterozygous fe-
males are hallmarks of the human genetic disorder incon-
tinentia pigmenti (IP) [53].

nik

Disruption of NIK locus by gene targeting (NIK™" cells)
led to the abnormalities in both lymphoid tissue develop-
ment and antibody responses [54].

The loss of NIK activity due to knockout (nik"’") led to
functional blockade of both alternative and classical NF-
kB caused by cytoplasmic retention by p100. NIK- defi-
cient osteoclasts precursors failed to differentiate [55].

Using transgenic mice with osteoclast-lineage ex-
pressing NIK lacking its TRAF 3 binding domain, Yang et
al. [56] found that NIK controls activation of alternative
NF-kB pathway, a critical pathway for osteoclast differen-
tiation. Constitutive activation of NIK drives enhanced os-
teoclastogenesis and bone resorption.

nik ™= mice were completely resistant to antigen-
induced arthritis which requires intact antigen presenta-
tion and lymphocyte function. nik = mice were also resis-
tant to a genetic, spontaneous form of arthritis, generated
in mice expressing both the KRN T cell receptor and H-2.
Thus, nik is important in the immune and bone-
destructive components of inflammatory arthritis and
represents a possible therapeutic target for these dis-
eases [57].

nic”’™ mice had a complex phenotype consisting of
immunosuppressions mediated by CD25 Foxp3™ memory
CD4" cells and, in the absence of those cells, hyper-
responsive naive CD4" T cells which caused autoim-
mune lesions after adoptive transfer into hosts deficient
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in recombination-activating genes [58]. These findings
showed the importance of p100 for the activation of naive
T cells.

A point mutation causing an amino acid substitution in
the carboxy-terminal interaction domain of NIK results in
autosomal recessive alymphoplasia (aly) in mice. This
disorder is characterized by the systemic absence of
lymph nodes and Peyer’s patches, disorganized splenic
and thymic structures with immunodeficiency [59]. Also
aly/aly mice had the reduced serum levels of immu-
noglobulins and the absence of class switch to IgA [60].

A natural mutation of the gene encoding NIK in aly
mice cripples the function of NIK in p100 processing,
causing a severe defect in p52 production [61].

nfkbia

nfkbia knockouts result in lethality 7-10 days after
birth due to hyperinflammation [62]. Mutation in kB en-
hancers of nfkbia promoter led to short lifespan, hyper-
sensitivity to septic shock and abnormal T-cells develop-
ment and attraction [63].

For investigation of IKBa the transgenic mice ex-
pressing the IKB-a S32/36A superrepressor protein un-
der control of the mouse mammary tumor virus long ter-
minal repeat promoter were generated. It was shown that
mice had a transient delay in mammary ductal branching.
Thus, IKBa and consequent activation of RelB/p52 in-
volved in mammary gland development and carcino-
genesis [64].

Mice with pancreas-specific deletion of nfkbia had
constitutive activation of RelA and a gene expression
profile consistent with NF-kB activation; development of
acute pancreatitis in these mice was attenuated and tryp-
sin activation was impaired [65].

nfkbib

Absence of IkBf results in a dramatic reduction of
TNF-a in response to LPS even though activation of NF-
kB is normal. As a result, nfkbib™ mice are resistant to
LPS-induced septic shock and collagen-induced arthritis
[66].

IkBB-deficient mice proved to be highly refractory to
LPS-induced lethality, accompanied by a strong reduc-
tion in sepsis-associated cytokine production. Further
transcriptome analysis of LPS-stimulated wild-type and
IkBB-deficient bone marrow-derived macrophages re-
vealed several other genes with known regulatory func-
tions in innate immunity arguing that a subset of NF-kB
target genes (including IL-1) is under control of IkBj [67].

In the absence of IkBB, IkB-a or other inhibitory pro-
teins can regulate NF-kB functions essential to acute
neutrophil emigration in the lungs [68].

nfkbie

nfkbie knockout mice are not lethal, but result in the
increased expression of IL-1 alpha, IL-1B, IL-1Ra and IL-
6 mRNA in contrast to GM-CSF, C-CSF, and IFN-y which
remain undetectable. Also 50% reduction of the CD44"
CD25" T cell subspecies was shown in mutant mice.
Knockout mice presented constitutive up-regulation of
IgM and IgG1 isotypes [69].

Neither IKBa nor IKBe deficiency had major effects on
NK cell generation, while their combined absence led to
NF-kB hyperactivation, resulting in reduced NK cell num-
bers, incomplete NK cell maturation, and defective IFN-y
production [70].

nfkb1

Mice lacking the p50 subunit of NF-kB1 showed no
developmental abnormalities, but exhibited multifocal de-
fects in immune responses involving B lymphocytes and

non-specific responses to infections. These mice were
unable to clear L. monocytogenes and were more sus-
ceptible to S. pneumonia [71].

Deletion of p50 led to the extent of expansive remod-
elling and aggravated systolic dysfunction increasing of
interstitial fibrosis and hypertrophy in the noninfarcted
myocardium and inflammation in mice with myocardial
ischemia [72].

In contrast, gene deletion of p50 in mice does not al-
ter the hepatic inflammatory response to ische-
mia/reperfusion. Despite abrogation of DNA-binding by
NF-kB p50/p65 complex, p65 was still observed in nu-
clear extracts suggesting that there may be functional
redundancy amongst members of the Rel protein family
in order to preserve the inflammatory response [73]. p50°
" mice demonstrated the enhanced premature cytoxicity
of murine embryonic fibroblasts infected by murine en-
cephalomyocarditis virus. These results showed that p50
is equally important in suppressing apoptosis during viral
infection [74].

NF-kB1 deficiency in OTIl cells (mouse OVA-specific
CD4" T cells) results in impairment of IL-4 and IL-13 pro-
duction and expression of CXCR5. These results suggest
that NF-kB1 regulates the expression of CXCR5 on CD4"
T cells primed in vivo, and thus selectively controls the B-
cell response to alum OVA [75].

Yang et al. [76] found that in nfkb1 (SSAA/SSAA)
mice in which IKK target serines on p105 are mutated to
alanines the agonist-induced release of TPL-2 kinase
from its inhibitor p105 was prevented. The nfkb1 (SSAA)
mutation also prevented LPS-induced processing of p105
to p50 and reduced p50 levels. This nfkb1 mutation re-
sulted in less activation of NF-kB in CD4" T cells and pro-
liferation of CD4" T cells after stimulation of the T cell an-
tigen receptor. So, IKK-induced p105 proteolysis was
therefore essential for optimal T cell antigen receptor-
induced activation of NF-kB and mature CD4" T cell func-
tion [77].

nfkb2

nfkb2™~ mice showed a marked reduction in the B cell
compartment in spleen, bone marrow, and lymph nodes.
Spleen and lymph nodes of mutant mice presented on
altered architecture with diffuse, irregular B cell areas
and the absence of discrete perifollicular marginal and
mantle zones. These animals presented a deficient im-
mune response to T cell-dependent and-independent an-
tigens [78]. p52 null mutant mice were impaired in their
ability to generate antibodies to T-dependent antigens,
consistent with an absence of B cell follicles and follicular
dendritic cell networks in secondary lymphoid organs,
and the inability to form germinal centers [79].

In nfkb2”~ mice microscopic inspection showed the
absence of detectable Peyer’'s patches. Whole-mount in
situ hybridization revealed the presence of IL-7 receptor-
alpha spots in these mice, indicating no defect in Peyer’s
patches organogenesis in principle. Immunostaining
showed that residual lymphocytes mainly consisted of T
cells. B cells were reduced and accumulated as terminal
extravasations. Organized follicular structures and follicu-
lar dendritic cell networks fail to form, and myeloid, but
not lymphoid dendritic cells were obviously reduced. Ex-
pression of several chemokines was impaired in epithelial
cells and in the subendothelial dome area that was not
well defined [80]. In NF-kB2, encoding p100/p52, defi-
cient mice the development of Peyer’s patches was im-
paired [81].

Tucker et al. [82] generated novel mutation in nfkb2
that prevents the processing of the inhibitory precursor,
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p100, into the active subunit, p52. Mutant mice express a
complex phenotype with abnormalities in a variety of tis-
sues and with a spectrum that is more severe than in
mice carrying a targeted deletion of nfkb2. Thus, NF-kB2
had a key role in the regulation of RelA activation (with
p100 and p52 production).

T cells from nfkb2”~ mice which cannot generate the
p52 component of noncanonical NF-kB2 were also
costimulation independent, consistent with the negative
role of this unprocessed protein in canonical NF-kB acti-
vation [83].

In transgenic mouse model with lymphocyte-targeted
expression of p80HT, a lymphoma-associated NF-kB2
mutant, approximately 40% of mice showed elevated
levels of monoclonal immunoglobulin in the serum and
developed plasma cell tumors. B cells from these mice
revealed affected survival and aberrant expression of cy-
clin D1, cyclin D2, IL-10 and IL-15 [84].

The generation of transgenic mice with targeted ex-
pression of p80HT, a lymphoma-associated NF-KB2 mu-
tant, in lymphocytes led to marked expansion of periph-
eral B cell populations and develops predominantly small
B cell lymphomas. These B cells showed specific resis-
tance to apoptosis induced by cytokines deprivation and
mitogenic stimulation [85].

In contrast to nfkb2~'~ mice, which lack both p100 and
p52, mice that lack only the inhibitory p100 precursor but
still express the p52 subunit of NF-KB2 (p100"‘) had
markedly elevated the splenic marginal zone B cell num-
bers. Both cell-intrinsic mechanisms and increased stro-
mal expression of vascular cell adhesion molecule-1
(VCAM-1) contributed to the accumulation of B cells in
the marginal zone in p100"‘ spleens. p100 deficiency
resulted in the absence of normal marginal sinus,
strongly induced expression of mucosal addressing cell
adhesion molecule-1 (MAdACAM)-1 and glycosylated cell
adhesion molecule-1 (GlyCAM-1), and the formation of
nonfunctional ectopic high endothelial venule (HEV)-like
structures in the red pulps [86].

Mice lacking p100 (p100‘/‘) but still containing a func-
tional p52 protein had marked gastric hyperplasia, result-
ing in early postnatal death, alterations of hemotopoietic
tissues, enlarged lymph nodes, increased lymphocyte
proliferation, enhanced cytokine production in activated T
cells. These data supposed that p100 was essential for
the proper regulation of p52-containing Rel/NF-kB com-
plexes [87].

In C57BL/6 mice a mutant strain with selective defi-
ciency in recirculating B cells but not immature or perito-
neal B1 cells was associated with a point mutation in the
gene encoding NF-KB2, terminating the encoded protein
within the DNA-binding domain. The mutation absence of
p100 affects a cell autonomous process within B cells
that is required for their accumulation after emigrating to
peripheral lymphoid organs [88].

rela

In rela”~ mice deficiency of RelA/p65 protein results
in embryonic lethality due to massive apoptosis in the fe-
tal liver [89].

The rel™™ tnfri™" genotype results in defects in the
immune system, confirming the requirement of RelA for
the functioning of immune and inflammatory responses in
cells [90/].

crel" rela” mutation led to more severe disorders of
innate immune-mediated inflammation than either of the
single gene knockouts [91].

Immortalized mouse embryonic fibroblast cell lines
prepared from RelA knockout mice had different pheno-
types, based on their sensitivity to TNF-a-induced apop-
tosis, morphology, ability to form colonies in soft agar,
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and the presence of distinct kB site-binding complexes.
These cell lines appear to have distinct alterations in the
p53 pathway [92]. RelA-deficient mice showed the ab-
sence of Peyer's patches, lymph nodes and disorders of
splenic microarchitecture and had a profound defect in T
cell-dependent antigen responses [93].

Transgenic expression of p65 led to compensatory
expression of the inhibitory subunit IKBa and, therefore,
no clear phenotype. However, p65 transgenic mice given
injections of cerulean, to induce acute pancreatitis, had
higher levels of NF-kB activity in acinar cells, greater lev-
els of inflammation, and more severe outcomes than con-
trol mice [50].

Knockdown of p65 in MDA-MB-468 breast cancer
cells expressing recombinant transglutaminase 2 partially
reduces resistance to doxorubicin, indicating that the
drug resistance linked to overexpression of transglutami-
nase, through p65 [94].

Mutation of 41R and 42S in the Rel homology domain
of p65 facilitate the interaction with the basal transcription
factor 11B (TFIIB) [95].

The elimination in mice of both p65 (RelA) and
STATS, but neither alone, abrogated all acute phase re-
sponses measured. The failure to respond was consis-
tent across multiple different infectious, inflammatory and
noxious stimuli, including pneumococcal pneumonia [96].

Mutation of the threonine 505 (T505) phosphosite to
alanine in p65 has wide-ranging effects on NF-kB func-
tion in mice. These include effects on chemotherapeutic
drug-induced apoptosis and roles for this modification in
autophagy, cell proliferation and migration [97]. Loss p65
decreased average spine head volume; all classes of
dendritic spines in pyramidal neurons had smaller head
diameters. These effects were consistent with weakened
excitatory synaptic connectivity and fewer mature den-
dritic spines in the absence of p65 [98]. Ablation of 1 al-
lele of the p65 was sufficient to improve pathology in
mouse model of Duchenne muscular dystrophy with ele-
vated IKK/NF-kB signaling [49].

Transfection with p65 siRNA attenuated the elastase-
induced nuclear translocation of p65 NF-kB/Rel A,
upregulation of Fas/FasL, caspase-3, DNA fragmenta-
tion, and apoptosis of Kupfer cells in NIH Swiss mice with
acute pancreatitis [99].

crel

In domain mutation studies the removal of C-terminal
activation domain of cRel led to enlarged lymph nodes
and IymPhoid hyperplasia [100].

crel"” mice are not lethal and show several defects in
the cell cycle progression and survival in B cells, defects
in CD4 and CD8 T-cell responses, impaired cytokine
production [101]. Generation of doubly deficient pSO"‘
crel"™ mice revealed that dendritic cells (DC3) developed
normally, but CD40L" and TRANCE-induced survival and
IL-12 production was abolished [102].

crel™ mice display a defect in the neutrophilic in-
flammatory response, associated with impaired induction
of RANTES. The fibrogenic / wound-healing response to
injury was also impaired and this was associated with de-
ficiencies in the expression of fibrogenic genes, collagen
| and alpha-smooth muscle actin. cRel deficient mice
have smaller hearts at birth as well as during adulthood,
and are protected from developing cardiac hypertrophy
and fibrosis after chronic angiotensin infusion [103].

Absence of cRel was associated with blunted and de-
layed induction of forkhead box M1 (FoxM1) and its
downstream targets cyclin B1 and Cdc 25C [104].
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cRel partially compensates for the loss of RelA in
rela™ mice, suggesting that cRel and RelA have overlap-
ping functions at least in fetal liver cells [105].

relb

relb ™~ mice are unstable to form germinal centers
and follicular dendritic cell networks upon antigen chal-
lenge in the spleen. Expression of homing chemokines is
strongly reduced in relb™ spleen with particularly low
mRNA levels of the chemokine B lymphocyte chemoat-
tractant [106]. Mice had phenotypic abnormalities includ-
ing multifocal, mixed inflammatory cell infiltration in sev-
eral organs, myeloid hyperplasia, spleenomegaly due to
extramedullary hematopoiesis, and a reduced population
of thymic dendritic cells [107]. In RelB null mice was
shown that RelB selectively regulates a myeloid-related
dendritic cell lineage [108].

It was demonstrated that relb ™ cells have decreased
amounts of p100 protein and nfkb2 = showed reduced
level of RelB protein. Targeted disruption of RelB in mice
results in anatomical defects of secondary lymphoid tis-
sues. Development of Peyer’'s patch-organizing centers
is impaired in RelB-deficient mice [81].

Synthesis control of RelB is the major determinant of
noncanonical NF-kB dimer activation. Processing, not
synthesis, of p100 and p105 is mechanistically linked via
competitive dimerization with a limited pool of RelA and
RelB. RelB was needed for the gene expression of SLC,
ELC, BLC, SDF-1, BAFF in relb ™~ and nfkb2 ™ cells
[109].

relb™ fibroblasts have profound alterations of cir-
cadian genes expression. These findings revealed func-
tion for RelB as an important regulation of the mammal-
ian circadian system in fibroblasts [110].

RelB silencing by small interfering RNA in dendritic
cells led to maintain their immature status and slightly
impaired immune surveillance of T cells [111].

Clinical observations of IKK-IkB-NF-kB genetic
variability

ikbka

Recent data showed some gene variation in human
lkbka [112]. In literature there are few studies of associa-
tion ikbka polymorphisms and clinical disorders. For ex-
ample, there was no any major effect of ikbka polymor-
phism on the NF-kB pathway in rheumatoid arthritis (RA)
susceptibility [113].

ikbkb

Recent evidence indicates that IKK2 may be a media-
tor of acquired forms of insulin-resistance. Linkage with
four markers flanking the ikbkb gene was evaluated in 32
multigenerational families. Polymorphisms were identified
in the 5' flanking region of ikbkb (-1775del/insC and-
1547T > A), exon 11 (c.1083A > G, L361L) and in intron
12 (IVS12+14t > a). Results reflected that sequence dif-
ferences in the ikbkb gene do not play a major role in ei-
ther early-onset, autosomal dominant type 2 diabetes, or
common forms with a later-onset [114].

The multilocus associations of inflammation genes
and colorectal cancer risk were studied by the hapCon-
structor method to a multilocus investigation of candidate
genes. The most significant finding was a combined
genotype association across ikbkb SNP rs5029748 (1 or
2 variant alleles), IL6 rs1800797 (1 or 2 variant alleles),
and nfkb1 rs4648110 (2 variant alleles) which conferred
an ~80% decreased risk of colon cancer [115].

ikbkg

The range of diseases caused by NEMO mutations
highlights the physiological importance of NEMO and the

IKK complex. Null alleles of the x-linked gene encoding
NEMO, IKBKG, cause the inflammatory skin disease in-
continentia pigmenti in heterozygous females, and are
lethal in heterozygous males, as they are in mice [116;
117; 51; 53].

Milder hypomorphic alleles are compatible with viabil-
ity in males, but cause severe immune deficiency and
developmental abnormalities of the teeth, hair, or sweat
glands [118]. These abnormalities of ectodermal deri-
vates are thought to result from disruption of EDAR sig-
naling, yet there are reports of ikbkg mutations in im-
mune-deficient patients without ectodermal dysplasia
[119; 120]. Other mutations appear to disrupt EDAR sig-
naling and CD40-mediated immunoglobulin-class switch-
ing but not TLR signaling, whereas another mutation dis-
rupts EDAR signaling, another mutation disrupt EDAR
signaling, but leaves TLR and CDA40 signaling largely in-
tact [121; 122].

Mutation in the 5’ untranslated region of the ikbkg
gene led to the immune deficiency in patient (recurrent
sinopulmonary infections and dysgammaglobilinemia)
due to defect in the p65 nuclear translocation [123].

N-terminal deletion of IKKy (to inhibit the IKK com-
plex) delayed growth kinetics, caused morphological
changes and dramatically augmented apoptosis in
keratinocytes [124]. Hypomorphic mutations in the zink
finger domain of NEMO cause x-linked hyper-IgM syn-
drome with ectodermal dysplasia. The patient B cells
stimulated with CD40 ligand are impaired in both p65 and
cRel activation and whereas adaptation of IL-4 can en-
hance p65 activity, cRel activity remains deficient [125].

Orstavik et al. [126] described the novel splicing mu-
tation in ikbkg gene with severe immunodeficiency and
heterogeneity of x-chromosome inactivation.

nik (Map3k14)

SNP array analysis revealed a gain of copy number
for MAP3K14 in three classical Hodgkin lymphoma cell
lines [127].

The CC genotype of nik (rs7222094) is associated
with increased mortality and organ dysfunction in septic
shock patients, perhaps due to altered regulation of NF-
kB pathway genes, including CXCL10 [128].

The evidence of association with bone mineral den-
sity, bone geometric parameters and CTX-l (bone turn-
over marker) was found for SNPs in nik in 2359 men
aged 40-79 years [129]. rs4792847 (Map3k14) showed
evidence of association to treatment response in a large
cohort of RA patients and were subsequently examined
in an independent cohort of patients [130].

nfkbia

X-linked anhidrotic ectodermal dysplasia with immu-
nodeficiency is caused by hypomorphic mutations in
ikbkg encoding NEMO/IKK gamma, the regulatory sub-
unit of the IKB kinase (IKK) complex. Also an autosomal-
dominant form of ectodermal dysplasia with immunodefi-
ciency with heterozygous missense mutation at serine 32
of IKBa was described. This mutation is gain-of-function
as it enhances the inhibitory capacity of IKBa by prevent-
ing its phosphorylation and degradation and results in
impaired NF-kB activation. This disorder is characterized
by a severe and unique T cell immunodeficiency-marked
blood lymphocytosis, absence of detectable memory T
cells, naive T cells do not respond to CD3-TCR activity in
vitro [131; 132].

Novel heterozygous mutation at amino acid 11
(W11X) IKB a was described in female patient with ecto-
dermal dysplasia with immune deficiency. This mutant
protein did not undergo ligand-induced phosphorylation
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or degradation and retained NF-kB in the cytoplasm
[133]. Fibroblasts isolated from a patient with growth fail-
ure and a heterozygous mutation of IKBa exhibit growth
hormone insensitivity [134].

Some IKBa mutants — IKBa M (amino acids 1-317,
Ser32, 36A), IKBa 243 N (amino acids 1-243), IKBa 244
C (amino acids 244-317) were constructed and trans-
fected to ASTC-a-1 cells. IKBa M bounds with NF-kB and
p53 in cytoplasm steadily, and inhibits both of the two
signaling pathways. IKBa 244C may be co-factor in in-
ducing apoptosis. The C-terminal of IKBa enhanced cell
death [135].

In Hodgkin/Reed-Sternberg cells from Hodgkin’s dis-
ease patients the mutations in the IKBa were detected.
These mutations resulting in C-terminally truncated pro-
teins were not able to inhibit NF-kB-DNA binding activity
[136]. Inactivating mutation of nfkbia was described in
patient with classic Hodgkin lymphoma. Multiple lesions
in regulations of NF-kB signal pathway can likely coop-
eratively contribute to the strong NF-kB activity of lym-
phoma cells [137].

Hatta et al. [138] described a mutational analysis of
IKBa for primary tumor cells obtained from patients with a
variety of hematologic malignancies (acute myelogenous
leukemia, chronic myelogenous leukemia, myelodysplas-
tic syndrome, hairy cell leukemia, adult T-cell leukemia
and mantle cell leukemia) as well as 15 leukemia, lym-
phoma, and myeloma cell lines. Authors supposed that
mutations of IKBa could be rare events in these dis-
eases, except for Hodgkin's lymphoma.

Mutations that cause premature termination of trans-
lation in three of the four copies on nfkbia revealed that
absence of IKBa protein in human B-cell lymphoma cell
line RC-K8. Also RC-K8 cells have a rearranged Rel lo-
cus that directs the production of chimeric protein, termed
Rel-NRG (Non-Rel gene). In vivo, Rel-NRG cannot acti-
vate transcription of kB site reporter plasmid, suggesting
that is a transcription regressing or blocking Rel protein
[139].

nfkbia is often deleted but not mutated in glioblas-
tomas, most deletions occur in nonclassical subtypes of
the disease. Deletion of nfkbia and amplification of epi-
dermal growth factor receptor (EGFR) show a pattern of
mutual exclusivity. Restoration of the expression of nfkbia
attenuated the malignant phenotype and increased the
vulnerability to chemotherapy of cells. Thus, deletion of
nfkbia has an effect that is similar to the effect of EGFR
amplification in the pathogenesis of glioblastoma [140].

A full nfkbia gene was sequenced and nine novel
SNPs and one GAA deletion were identified. There was
no significant association of nfkbia variants with devel-
opment of hepatocellular carcinoma among chronic
hepatitis B patients [141]. These data were supported by
Cheng et al. [142].

Recipients SNPs of nfkbia gene together with other
genes SNPs can be used for clinical outcomes prognosis
after allogenic stem-cell transplantation [143].

Three Canadian family-based studies and 1 Austra-
lian population-based case-control study were used to
investigate association of 321 SNPs in 26 innate immu-
nity genes with atopy, asthma, atopic asthma and airway
hyperresponsiveness. nfkbia SNP was associated with
atopic asthma [144].

The association between nfkbia polymorphisms and
acute lung injury was observed in patients with severe
trauma [145].

nfkbia polymorphism (-826T (CT+TT) and-881G
(AG+GG)) seems to be related to susceptibility to de-
velop oral cancer linked to betel nut and tobacco con-
sumption. Patients with oral cancer who had at least one-
519 T allele of nfkbia gene were at higher risk for devel-

oping distant metastasis, compared with those patients
CC homozygotes [146].

The association between coding (non synonymous
and synonymous) polymorphisms of nfkbia and other
genes with measles-specific IL-2, IL-6, IFN-a, IFN-y, IFN-
A-1 and TNF-a during measles vaccine immunity was de-
scribed [147]. It was shown that nfkbia polymorphisms
associate with susceptibility to invasive pneumococcal
disease. Rare nfkbia mutations cause immunodeficiency
with severe bacterial infection [148].

Meta-analysis of 14 studies in PudMed revealed that
autoimmune and inflammatory diseases are associated
with nfkbia gene — 826 C/T polymorphism, but not with
2758 AIG,- 881 A/G/, and — 279 C/T [149]. Association
between nfkbia SNPs and Graves’ disease was not found
in the investigation of 481 patients and 455 healthy con-
trols [150]. nfkbia 3' UTR AA genotype associated with
Crohn’s diseases and GG genotype with an increased
risk for extensive colitis in Hungarian patients [151].

Chinese individuals = 50 years of age carrying AG
genotype (rs 696) of nfkbia may be at a risk of developing
colorectal cancer and the GG genotype may be consid-
ered as a prognostic factor for Swedish Colorectal cancer
patients [152]. The association of the AA genotype of
nfkbia gene has been found latent autoimmune diabetes
in adults [153]. The haplotype GTC (-881G/- 826t/- 297 c)
of nfkbia is associated with higher risk of acute respira-
tory distress syndrome in Caucasians, particularly in male
patients and in patients with direct lung injury [154]. The
evidences were provided for associations of SNPs in
nfkbia with severe carotid artery disease [155]. The AA
genotype of nfkbia gene presents a risk for type 2 diabe-
tes mellitus development but not for diabetic nephropathy
alone [156]. A risk haplotype [GCCTATCA] of eight poly-
morphisms across nfkbia gene for multiple myeloma was
identified [157].

nfkbib

The novel polymorphism of nfkbib (rs 3136641) asso-
ciated with early viral infections and susceptibility to
asthma and asthma related phenotypes [144]. COPD
phenotype significantly associated with nfkbib/sirt2 poly-
morphism (rs 2241704) [158]. Polymorphism of nfkbib did
not reveal connection to ovarian cancer risk [159].

nfkbie

An nfkbie SNP associated with susceptibility to inva-
sive pneumococcal disease [148]. Two nfkbie genes loci
associated with rheumatoid arthritis susceptibility at
6p21.1, rs 2233434, and rs 77986492 were recognized in
Japanese [160].

Similar data about relation of nfkbie genetic variation
with susceptibility to RA were obtained in Spanish pa-
tients [113]. In patient with chronic lymphocytic leukemia
the mutation of nfkbie was identified in cases with pro-
gressive disease [161].

nfkb1

NF-kB was mapped with greater resolution to 4923
and these regions associated with certain types of acute
lymphoblastic leukemia [162].

Karban et al. [163] indentified a common inser-
tion/deletion promoter polymorphism (-94 ins/del ATTG,
rs 28362491) in nfkb1(encodes p50 subunit), and pro-
vided evidence for functionality in a reporter assay as
well as an association with ulcerative colitis. The same
polymorphism is associated with superficial bladder can-
cer and melanoma [164; 165].

Association of this nfkb1 gene polymorphism (the
presence of deletion allele) with risk of alcohol liver cir-
rhosis was found in patients with alcohol dependence
[166]. This polymorphism modifies the association be-
tween dietary polyunsaturated fatty acid intake and circu-
lating HDL-cholesterol [167]. The meta-analysis (2,743
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cases and 2,195 controls) demonstrated the association
of nfkb1-94 ins/del ATTG polymorphism with cancer in
Caucasian and Asian populations, and this association is
ethno-specific [168]. A genetic association study revealed
the-94 ins/del ATTG polymorphism was positively asso-
ciated both with moderate/severe endometriosis and
idiopathic infertility [169]. Patients with RA carrying the
del/del genotype had higher risk of cardiovascular events
than those with ins/ins genotype, while heterozygous pa-
tients had the intermediate risk [170]. A meta-analysis of
seventeen studies did not found the association between
this polymorphism and autoimmune and inflammatory
diseases in the Caucasian population. However, an as-
sociation was found in the Asian population [171].-94
ins/del ATTG nfkb1 gene variant may contribute to lower
myocardial infarction susceptibility via the potential re-
duction of activated NF-kB which in turn is related to
plasma inflammatory marker (fibrinogen, C-reactive pro-
tein) reduction [172]. This polymorphism results in lower
protein levels of NF-kB p 50 subunits. Nfkb1 ATTG(1) /
ATTG(1) genotype was significantly associated with left
ventricular dysfunction [173]. Also, this polymorphism
contributes to the susceptibility of congenital heart dis-
eases [174], increased mortality in sepsis [175], in-
creased risk of renal cell carcinoma [176].

The nfkb1 polymorphism-449 C > G (rs 72696119) in
5’-UTR was significantly associated with the development
of ulcerative colitis [177].

Risk of non-Hodgkin’s lymphoma is associated with
nfkb1 intronic tag SNP (rs 4648022) [178].

15 alleles for the nfkb1 gene polymorphism (CA-
repeats) were detected in Czech population. The alleles
were ranging in size from 114-142 bp corresponding 10-
25 CA repeats. Frequency of the A7 allele of nfkb1 gene
has been significantly increased in adults with diabetes
mellitus type 1 [153].

Also, a significant combined effect of rs 3774959 and
rs 3774964 in the nfkb1 gene with rs 222991 in the REST
(RE-A-silencing transcription factor) gene was associated
with the risk of colorectal cancer [179]. Jiaox et al. [180]
observed somatic mutations of NFKB1 in the prepara-
tions of 96 human breast cancers. In multiple myeloma
mutations of nfkb1 selectively activate the classical NF-
kB pathway [181].

In sporadic Parkinson’s diseases patients detailed
mutation analysis of the p50 subunit of nfkb1 did not re-
veal definable role of nfkb1 polymorphism in the patho-
genesis of these diseases [182].

nfkb2

In general, mutant NF-kB2 proteins can lead to the
transformed phenotype and alterations in nfkb2 may play
role in lymphomagenesis [183].

Several chromosomal aberrations affecting nfkb2
were described. In multiple myeloma, cloning and se-
quencing analysis of reciprocal breakpoint sites showed
that they occurred within intron 15 of nfkb2 and led to the
complete deletion of 3’ portion of the gene coding for the
ankyrin domain. The novel regions involved in nfkb2 rear-
rangement originated from chromosome 7q 34, thus im-
plying the occurrence of a t (7;10) (q34; g24) reciprocal
chromosomal translocation. In T cells cutaneous lym-
phoma and B cell chronic lymphocytic leukemia, nfkb2
rearrangements occurred, respectively, within exon 18
and 20 of the gene and involved recombinations with dis-
tinct regions of chromosome 10q 24. Rearrangement led
to specific C-terminal truncations of NF-kB2 generating
abnormal transcripts that coded for proteins lacking of the
ankyrin domain that may be involved in tumorgenesis
[184].

10

The new point mutation of p100 that is encoded by
nfkb2, called p100 HB generates a premature stop-codon
and thus the protein lacks the last 125 amino acids. This
mutation was detected in several human tumor cell lines.
Mutant protein has reduced inhibitory potency compared
to p100 and translocates into the nucleus [185]. Constitu-
tive processing of p100 occurs in certain lymphoma cells
due to the loss of its C-terminal regulatory domain. The
constitutive processing of C-terminal truncation mutants
of p100 is associated with their active nuclear transloca-
tions. Mutation of the nuclear localization signal (NLS) of
p100 abolishes its processing, and this defect can be
rescued by fusion of a heterologous NLS to the animo- or
carboxyl-terminus of the p100 mutant [186].

A C terminally-truncated form of NF-KB2 p100 (p85),
produced in HUT-78 human leukemic cells, also acti-
vated transcription in yeast, under conditions where the
normal p52 and p100 were not [187].

A rearranged nfkb2/p100 gene was isolated from
adult T-cell leukemia-derived cell line, which was gener-
ated by a chromosomal translocation [188]. Acute lym-
phoblastic leukemia (ALL) might be associated with novel
translocations found in the leukemic cells of ALL patients
—1(5;10) (g 22; q 24). FISH and Southern blot hybridiza-
tion studies have eliminated likely involvement of nfkb2
on chromosome 10 [189]. It was shown that nfkb2 gene
duplication is associated with fetal pyelectasis in partial
trisomy 10g (10 g 24.1—qter) [190].

In Japanese population three polymorphisms of nfkb2
gene (1837T/C, 1867G/G in upstream region and
2584G/T within intron 1) is associated with inflammatory
response and bone differentiation [191].

rela

Structural alterations of rela gene may represent rare
events in lymphoid neoplasia. By means of PCR-SSCP
analysis a single point mutation leading to amino acid
substitution (codon 494, Glu-Asp) in the transactivating
domain in one case of multiple myeloma was detected.
This mutation may alter the specific structural conforma-
tion needed for the DNA interaction of RelA [192].

A novel member of the human NF-kB family, denoted
RelA p43, the nucleotide sequence of which contains
several exons as well as an intron of the RelA gene, was
identified. p43 is expressed in all cell lines and tissues,
exhibiting all the properties of a NF-kB proteins. lts se-
quence does not include a transactivation domain but it is
able to potentiate RelA-mediated transactivation and sta-
bilize dimmers comprising p50 [193].

Cai et al. [194] did not find any associations of 5 rela
SPNs with pulmonary tuberculosis in the Chinese Han
population.

Mutation of p65 at Ser 468 largely prevents p65 ubig-
uitinylation and proteasomal degradation. Phosphoryla-
tion of p65 at Ser 468 leads to ubiquitin proteasome-
dependent removal of chromating-bound p 65, thus con-
tributing to the selective termination of NF-kB-dependent
gene expression [195]. The mutation S276A of p65 af-
fected the expression of several genes that encode pro-
teins involved in cell cycle regulation, signal transduction,
transcription and metabolism [196]. Mutation Cys 38 Ser
of p65 abolished the suppressive effect of picroliv on NF-
kB-regulated gene products, and apoptosis enhancing.
Thus, Cys 38 was important for phosphorylation and nu-
clear translocation of p65 [197]. Mutation S276A of p65
led to the inhibition of Schwann cell differentiation into a
myelinating phenotype [198].
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Three SNPs in the rela gene (rs11850062, rs
2306365, and rs 7119750) are significantly associated
with schizophrenia [199].

crel

Starczynowski et al. [200] described point mutation of
crel that changes serin (Ser) 525 (TCA) to proline (Pro)
(CCA) within the cRel transactivation domain. This muta-
tion was of germ-line origin and was identified in two hu-
man B-cell lymphomas. cRel-S525P had a reduced abil-
ity to activate the human manganese superoxide dismu-
tase promoter and a reduced I|IKKa- and TNF-a-
stimulated transactivation by GAL4-Rel protein.

A genome-wide association study of Hodgkin's lym-
phoma revealed new susceptibility locus at 2p 16.1 (rs
1432295, REL) [201]. A genome-wide association study
of rheumatoid arthritis (RA) in 2418 cases and 4504 con-
trols from North America identified an association at the
REL locus, encoding crel, on chromosome 2p13 rs
13031237 and rs 2736340 [202]. Later significant evi-
dence for association with susceptibility to RA was found
to a SNP mapping tp the REL (rs 13017599) gene [203].

Psoriatic arthritis is associated with 2p16 near the
REL locus. rs 13017599 and rs 702873 had significant
link to psoriatic arthritis [204]. A genome-wide association
between celiac disease and risk region 2p 16.1 (REL)
(rs842647) was established [205]. The association of
SNP REL (rs 842647) with celiac disease was identified
in 157 Italian families [206]. For ulcerative colitis SNPs at
chromosome 9q34 were determined to suppose REL as
the putative candidate gene [207]. The Rel locus
rs1303123 is strongly associated with rheumatoid arthritis
in US, UK and Canadian populations [208].

relb

We have found the lack of publications about the relb
polymorphisms/mutations in human.

Detectable nasopharyngeal shedding of severe acute
respiratory syndrome (SARS)-associated coronavirus
was associated with a member of NF-kB complex (reticu-
loendotheliosis viral oncogene homolog B [RelB]) [209].

General consideration on IKK-IKB-NF-kB Gene
Variability Consequences. In table 2 we briefly summa-
rized all data from animal models and clinical observa-
tions of IKK-IKB-NF-kB system gene variability.

Table 2.
IKK-IKB-NF-kB Gene Variability Consequences

Protein family Gene

Normal phenotype and disorders

ikbka

Important for lymphoid and gland organogenesis (impair production of
chemo- and cytokines involved in lymphoid organogenesis, lactation disor-

ders during pregnancy)

IKK complex ikbkb

Crucial for liver development and regulation of NF-kB activity, development
of mature B cells, regulation of immune homeostasis in the skin (liver de-
generation and apoptosis, death as embryos, disappearance of B lympho-
cytes, severe epidermal inflammation due to TNF-mediated response)

ikbkg

Liver development (lack of detectable NF-kB DNA-binding activity, severe

liver damage due to apoptosis)

NIK nik

Lymphoid tissue development and antibody responses (defect in secondary
lymphoid tissue chemokine receptor signaling and homing)

Alymphoplasia in mice (absence of lymph nodes and Peyer’s patches, dis-
organized splenic and thymic structures with immunodeficiency, severe de-

Osteoclastogenesis (blockade of both alternative and classic NF-kB activa-

fect in p52 production)

tion, impaired osteoclast differentiation)

nfkbia

IKB protein family members

Embryo- and ontogenesis (lethality 7-10 days after birth), hyperinflammation,
hypersensitivity to septic shock, delay in mammary ductal branching

Activation of NF-kB in pancreas lead to acute pancreatitis

Abnormality in T cells development and attraction
Mammary gland development and carcinogenesis

nfkbib

Cytokine production (strong reduction in sepsis-associated cytokine produc-
tion after LPS stimulation, high refractory to LPS-induced lethality)

nfkbie

Cytokine and antibody production (increased expression of IL-1a and IL-1(,
IL-1Ra and IL-6 mRNA; up-regulation of IgM and IgG1 isotypes)

NF-kB family members

nfkb1

Cytokine production, B cell regulation (impairment of IL-4 and IL-13 produc-
tion and CXCRS5 expression on CD4" cells)

nfkb2

Lymphoid organs development, antibody production, cytokines expression
(Peyer’s patches abnormalities, reduction of B cell compartments in spleen,
bone marrow and lymph nodes, impair production of antibodies to T-
depended antigens, absence of DC network, lymphoma, multiple myeloma,
T cell cutaneous lymphoma, B cell chronic lymphocytic leukemia, inflamma-
tory response, bone differentiation)

rela

Lymphoid neoplasia, multiple myeloma, impaired expression of genes that
encode proteins involved in cell cycle regulation, signal transduction, tran-
scription and metabolism. Myelination inhibition, schizophrenia.

crel

B-cell ymphomas, rheumatoid arthritis, psoriatic arthritis, celiac disease,
ulcerative colitis

relb

Severe acute respiratory syndrome (SARS)

Kinases involved in NF-kB signaling are highly impor-
tant for tissue development, proliferation, apoptosis and
inflammation. ikbka had crucial role in lymphoid and
gland organogenesis. Liver development and regulation
of NF-kB activity, development of mature B cells, and
regulation of immune homeostasis in the skin depended
on ikbkb. ikbkg is important for liver development.

11

NF-kB-inducing kinase gene (nik) is responsible for
lymphoid tissue development (alymphoplasia) and anti-
body responses.

IkB protein family members participated in embryo-
and ontogenesis, inflammation and malignancy. Disor-
ders in nfkbia led to embryo lethality, mammary gland
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carcinogenesis, hyperinflammation, nfkbib and nfkbie — to
impaired cytokine production.

IkB and NF-kB families share two common genes —
nfkb1 and nfkb2. nfkb1 is important for cytokine produc-
tion and B cell regulation, nfkb2 — for lymphoid organs
development, antibody production, cytokines expression
and bone differentiation. Moreover, nfkb2 plays crucial
role in lymphoproliferative diseases (lymphoma, multiple
myeloma, T cell cutaneous lymphoma, B cell chronic
lymphocytic leukemia, etc).

Other gene of NF-kB family members is rela that en-
code proteins involved in cell cycle regulation, signal
transduction, transcription and metabolism. Its disorders
led to lymphoid neoplasia, multiple myeloma and myeli-
nation inhibition (possibly, involved in schizophrenia
pathogenesis). crel had importance for B-cell lymphomas
and autoimmune diseases (rheumatoid arthritis, psoriatic
arthritis, celiac disease, ulcerative colitis, etc). Impact of
relb was limited by inflammatory disease (severe acute
respiratory syndrome).

Conclusions.

In this review, we retrace some of the important dis-
coveries that have accompanied the description of single
IKK-IKB-NF-kB system for both canonical and non-
canonical signaling. In particular, we describe gene vari-
ability of this system and its phenotypic consequences.
IKK-IKB-NF-kB system is important for develop-
ment/morphogenesis, apoptosis/survival and inflamma-
tion/stress. Genetic disorders of this system led to the
impair organogenesis and regeneration, malignancy,
autoimmune and inflammatory diseases. All members of
IKK-IKB-NF-kB system can be the targets for gene inves-
tigation and manipulation. Genetic systemic approach
can be a powerful tool for the investigation of IKK-IKB-
NF-kB system functions and for the discovery of new di-
agnostic and therapeutic strategies.
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Summary

The adaptation of organisms to environmental, mechanical, chemical and microbiological stresses needs inducible
regulation of gene expression. One of the most well-known inducible transcription factors is NF-kB. NF-kB has evolu-
tional importance not only for the immune system but also for other organs and systems influencing gene expression that
impact cell survival, differentiation, and proliferation. NF-kB signaling mediated by NEMO-dependent or NEMO-
independent IKK complexes should be considered within the context of a single regulatory or signaling system. In this
review, we retrace some of the important discoveries that have accompanied the description of single IKK-IKB-NF-kB
system for both canonical and non-canonical signaling. In particular, we describe gene variability of this system and its
phenotypic consequences. Genetic disorders of this system led to the impairment of organogenesis and regeneration,
malignancy, autoimmune and inflammatory diseases. All members of IKK-IKB-NF-kB system can be the targets for gene
investigation and manipulation. Systemic genetic approach can be a powerful tool for the investigation of IKK-IKB-NF-kB
system functions and for the discovery of new diagnostic and therapeutic strategies.

Keywords: NF-kB, polymorphisms, mutation, disease, inflammation, malignancy
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'0Y «HaujioHanbHMi IHCTUTYT dpTUsiaTpii i nynemoHororii imeHi d.I. AHoBcbkoro HAMH YkpaiHu». m. Kuis
’HaujioHanbHa MeanyHa akageMist NicnsANMIOMHOT ocBiTY iMeHi M.1. LWynwvka, m. Kuis

[purin SBASETCS O4HOU U3 Hanbosiee aKTyasibHbIX MPOBSIEM 34PaBOOXPAHEHNS BO BCEM MUPE, @ SITMAEMUU TPUINIE HE-
PEAKO COMPOBOXKAAIOTCS [10BBILLIEHNEM 3300/1EBAEMOCTH HACENIEHNS THEBMOHMUAIMY. C UCITO/Ib30BAHNEM OQULNGITbHBIX
CTaTUCTUHECKNX [aHHbIX HAOIOAEHNI Obl1 IMPOBELEH aHA/IN3 CBSI3M MEXLY 3a00/IEBAEMOCTHIO [THEBMOHMUSMI U 3360/1€-
BAEMOCTbIO TPUIIIOM B PA3HbIX PEMUOHaxX YKpauHbel 3a nepnog 2007-2011rr. Pe3y/ibTatsl UCCIIELAOBaHNUS T0K33a/M, HTO
3860/1€BAEMOCTL [THEBMOHMEN 38 IOC/IEAHNE rO4bI B YKDAUHE UMEET CH/IbHYIO KOPDEISLMOHHYIO CBS3b C 10Ka3aTeneM

3a60/1eBAEMOCTH PUITIIOM.

KnroueBble cnoBa: ["pnnn, NHEBMOHUSA, KOPPENSAUMOHHAs CBA3b.

AKTYyanbHiCTb.

Fpyn € HanbinblWw pO3NOBCIOMKEHMM Ta MaCOBUM
iHcpeKUiiHUM 3axBOpHOBAHHSAM B YCbOMY CBITi. 32 JaHUMK
BOOS3, wopiyHOo Ha rpun xBopitoTb Mamxe 100 mMnH
nioger y BCbOMY CBiTY, a B nepiogn naHaemin ix
3aranbHa KinbkicTb 36inbwyeTsca B 4-5 pasis. Bigomo,
LLIO MPaKTUYHO KOXHa TpeTs NioanHa B CBITi, 9K MiHIMyM,
LLIOPIYHO XBOpi€ Ha rpun Ta rocTpi pecnipaTopHi BipyCHiI
3axBoptoBaHHa [1]. Fpun Ta iHwi FPBI B YkpaiHi €
HaMbinbLW pPoO3MNOBCOAKEHOI iHMEKUINHOK naTonorieto.
3rigHo pgaHux ueHTpy rpuny Ta MPBlI MO3 Ykpainu nik
piBHS 3axBOPIOBAHOCTI Ha Trpuvn B OCTaHHi  POKU
konuBaeTbcs Big 17 go 45 Ha 100 Tuc. popocnoro
HaceneHHs (puc. 1) [2].
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Puc. 1. IHmeHcugHul noka3HUK 3axeoproeaHocmi Ha epurl
(2011-2013 pp.)

Lli paHi posBonsioTb BBaxaTW rpun  cTpaTteriyHo
BaXXIIMBOK MeauYHOK npobnemoto, sika notpebye Bnpo-
Ba/pKeHHHA edPEKTUBHMX YHi(iKoBaHMX NpOTUENiAEeMiYHUX
3axopfiB i iX YiTKOI koopAuHauii Ana MiHimi3auii piBHIO
3axBOPIOBAHOCTI, coLljiarnbHUX Ta eKOHOMiYHUX BTpaT. He
MOXHa OOMUWHYTW i TOW (pakT, O CMEPTHICTb Big rpuny
Ta Moro ycknagHeHb 3alMae neplue Micue cepepn BCiX
iHPEeKLUiIHUX 3axBOplOBaHb, MNpU LbOMY B CTPYKTYpPi
CMEpPTHOCTI Ha nauieHTiB BikOM cTaplmx 3a 65 pokis
npunagae 80-90%. Cepep nauieHTiB 6inbw Monogoro
BiKy (45-64 pokiB) 6e3 CynyTHbOI NaTonorii CMepTHICTb
Bif rpuny Ta WOro ycknagHeHb cknagae npubnusHo 2

Bunagkm Ha 100000 oci6 [3]. Tpun Hepigko
YCKNaaH' TbCA HerocnitTanbHUMMU OakTepianbHUMK
iHbeKLisMM  HWKHIX — guxanbHux  wnaxis  (HIHAOLW),

npoBigHe Micle cepen siKMX 3anmae nHeBMOHisA (puc. 1)
[4, 5]. Manpgewmii rpuny y 20-my crtopivdi (1918, 1957 i
1968 pp.) nokasanu, LWO rpuno3Ha iHGEKUis cnpusie
esonwouii S. pneumoniae (NPOBIAHOrO NaToreHy mnHeB-
MOHiT) B opraHi3ami NioAvHN BiA CUHAHTPOMHOrO OpraHiamy
0O  noTeHuilHo  cmepTenbHoro  36yaHuka  [6-10].
MpoTarom uMx naHgemin GinbLiCTb neTanbHUX BUNAaKiB
Oynu NoB’A3aHi He 3 MePBMHHOIO BipYCHOIO iHDEKLiEtO, a 3
BTOPUHHOIO GakTepianbHO, MNepeBaXHO MHEBMOKOKO-
BO, iH(pekuieto. Tak, nocTMopTanbHe LOCNIAXEHHS
3paskiB nereHis Big 96 niogen, XxBopux Ha rpun nig yac
naHgemii 1918 p., BuaABUNO Ko-iHgekuito S. pneumoniae
(23,2%), S. haemolyticus (18,0%), S. aureus (7,7%) i H.
influenzae (4,7%) [11]. AHanoriyHa TeHAeHUia Mana Mmic-
ue i nig yac naHgemii «cBuMHAYOro» abo KanigopHii-
cekoro rpuny A (H1N1) B 2009 poui. B CLWA npu

’ LlumysarHs npu amecmauii kadpig: [3tobnuk 5.0., Conostios C.O. PempocrniekmusHull aHari3 3axeoptoeaHocmi Ha epur ma rHee8MOoHii 8
OKpeMux pezioHax yKpaiHu ma cuHepeiamy mMix Humu // Tlpobnemn exonorii i MeauumHn. — 2014, — T. 18, Ne 3-4. — C. 19 -23.
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OOCTiIKeHHI 3pas3kiB LUMATOYKIB nereHis, BigidbpaHux npwm
ayToncii y xBopux Ha naHgemivyHui rpun A (H1N1) 6yno
BusiBneHo S. pneumoniae y 13% Bunagkis. B pocnia-
XKEHHSIX, npoBefeHnx B ApreHTMHi Ta Anodii, 6yno
BCTAHOBIEHO, WO npubnusHo B 50% BunagkiB TSKKOro
nepebiry 3axBoptoBaHHS Bipyc rpuny 6yB acoLiioBaHui 3
nHeBmokokamu [12-14].

3a CcTaTMCTUYHMMM JaHUMK, MHEeBMOHIS nocigae
neplie micue ceped MPWYUH NeTanbHOCTI i CMEePTHOCTI
Bif YCixX iHEKLiNHNX 3aXBOPIOBaHb, LLOCTE — cepen YCiX
NPUYMH neTanbHOCTI | 4YeTBepTe cepea NpWYWH
CMEpPTHOCTI y XBOpUX cTapLue 65 pokiB. B pi3HMX kpaiHax
CBITY 3aXBOpPIOBAHICTb Ha MHEBMOHIIO KONMVBAETLCSH Bif,
3,5 oo 15 Bunagkie Ha 1 TUC. HaceneHHsl, a CMepPTHICTb
— Bia 2 — 3 0o 25%. B CLUA wopoky 6inbLue 4 MriH. ocib
XBOPIilOTb Ha MHEBMOHIlO, 3 HUX A0 25% noTpebyioTb
nikyBaHHS B ymMmoBax ctauioHapy [15, 16].

Ha ocHOBI pi3HuX cnoctepexeHb, NPOBEAEHUX B Pi3HMX
KpaiHax CBIiTy, rpUM BBa&XKAETbCSH BaXMUBUM YMHHUKOM
BMCOKMX TEMNIB  3aXBOPKOBAHOCTI Ha  OakTepianbHi
MHEBMOHII, NMPU LbOMY CTYMiHb KOPEMNSLIAHOrO 3B’A3KYy MiK
3aXBOPIOBAHICTIO Ha rpun i GakTepiansHUMU MHEBMOHISIMK
KONMMBaETbCA Bif, HU3bKOTO A0 nomipHoro [17]. [ikn
3aXBOPHOBAHOCTI Ha rpun, a Takox HakTepianbHy MHEBMOHIHO
Takox 36iraloTbCs B Yaci Ta CnocrepiralTbcs NEpeBaxXHO B
3umoBui nepiog [18-21]. Tum He meHLwe, B YKpaiHi BigCyTHI
YiTKi Aani, Aki 6 nigTBEpAKyBann MOXINMBUIA B3aEMO3B’A30K
MK ~ 3aXBOPIOBAHICTIO Ha rpun i  HerocnitanbHO
NMHEBMOHIELD. ToMy, METOK AaHoi poboTu Byro NpoBeaeHHs
PETPOCNEKTUBHOIO aHarnidy noLMpeHOCTi UMX NaToNori4HmX
CTaHiB B Hawii kpaiHi npotarom 1998-2011 pp. Ta nmoLuyk
MOXXITMBOrO B3aEMO3B’A3KY MiDK HUMMU.

OpraHisauis Ta MeToau AoC/iAXKeHb.

[na [ocsarHeHHs nocTaeneHoi MeTn Oynu  npo-
aHani3oBaHi oilinHI CTaTUCTUYHI OaHi i3 JOBIOHWKIB, SAKi
LOpiYHO BMaaTbca HauioHanbHOK akagemieo menuu-
HUX Hayk, LileHTpoM meaunyHoi ctatuctukm MO3 Ykpainu,
OY «HauioHanbHWM IHCTUTYT dTUsiaTpii i NynsMoHonorii
iMm. ®.I". AHoBcbkoro HAMH Ykpainu 11 LieHTpom rpuny Ta
'PBI MO3 Ykpainu [4, 22, 23].

AHani3 3axsoptoBaHoCTi Ha rpun B YkpaiHi (Ha 100 Tuc.
HaceneHHs) 3a nepiog 3 1994 no 2010 pp. Hao4HO
AEMOHCTPYE HiTKY TEHAEHLIIO A0 3HWKEHHS 3aXBOPIOBAHOCTI

Ha rpun K cepen A0pOCnuX, Tak i cepen Aiten (puc. 2).
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Puc. 2. [JuHamika 3axeoprosaHocmi Ha epur 8 YkpaiHi Ha 100
muc. HaceneHHs (1994-2010 pp.)

CepegHi MOKasHWKM 3axBOPIOBAHOCTI Ha rpun B
okpemux perioHax Ykpainm 3 1998 no 2010 pp. ceiguaTb
npo Te, WO HambinblW BUCOKI piBHIi 3axBOPIHOBAHOCTI
3apeecTpoBaHo Y JlbBiBCbKin obnacTi (2662,5 Bunagkis
Ha 100 000 HaceneHHs1), Wwo y 493 pas3u nepesuLLyeE
BignoBiaHWM nokasHuk y AP Kpum (puc. 3).
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Puc. 3. CepedHili noka3HUK 3axeoptosaHoCmi Ha 2purl 8
pezioHax YkpaiHu (1998-2010 pp.)
3axBoploBaHICTb Ha rpun y MikenigemidyHuin nepiog,
NPaKkTUYHO He 3YCTPIYaETbCA, a CE30HHE MNiABULLEHHS,
3BMYANHO, CMOCTEpIraeTbCs Yy rPy4Hi, carawyy nika y
NOTOMY Ta 3racarum B KBiTHI (puc. 4).
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Puc. 4. CepedHili noka3HuUK ce30HHOCMi 3ax8opr8aHOCMi Ha
2pun
[o 2009 p. cmepTHiCTb Big rpuny 3anuwanacsa Ha
HU3bKOMY piBHI i He nepesuwysBana 0,05 sBunagkiB Ha
100 000 HaceneHHs Piske 36inblUueHHs JaHOro NoKasHUKa
(mamxe y 30 pasiB) BigmidyeHO B nepioa enigemiyHoro
ce3oHy 2009-2010 pp. (puc. 5).
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Puc. 5. uHamika cmepmHocmi i epurty ma PBI 8 YkpaiHi
(2001-2010 pp.)

OiliiHi  CTaTUCTWMYHI AaHi, Ha >xanb, Oaneko He
NMOBHICTIO XapakTepu3yloTb enigemionoriyHy cutyauio 3
HerocnitanbHOi MNHEBMOHii B YkpaiHi Ta okpemux ii
perioHax. Lle noB’'sisaHO 3 TuMM, WO B OdiUiNHMX
CTaTUCTUYHUX OOKYMEHTaxX HaBOAWUTbLCS 3aXBOPHOBAHICTb
BCiMa BMAaMu NHEBMOHIi, BKIOYAOUM sIK HerocniTanbHy,
TaKk i HO30KOMianbHy MHeBMOHIlo. [1poTe, noKasHWKW,
HaBedeHi B UUX OOKYMEHTax, BCE X Taku LO3BOMSOTb
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BUSIBUTM  OKpeMi TeHAeHuji, noB’sA3aHi 3 AaHow
naronorieto (puc. 6).
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Puc. 6. 3axeopiosaHicmb Ha MHEEMOHIK0 O0POC/I020 HaCe1eHHs
YkpaiHu 8 2007-2011 pp. (kinbkicmb eunadkie Ha 100 muc.
HaceJsieHHs)

Haibinbl BMCOKa 3aXBOPHOBAHICTb Ha MHEBMOHIO B
YkpaiHi 3a octaHHi 5 pokis Bigmivyanace y 2009-2010
pokax. Tak, y 2010 p. BoHa nepeBuLlyBana BignoBigHWN
nokasHuk 2008 p. Ha 24,2%, a'y 2011 p. — Ha 5%. AHani3
3aXBOPIOBAHOCTI Ha MHeBMOHiIl0 B 2007-2011 pp. GyB
npoBegeHun y 4 perioHax Ykpainu: IBaHO-PpaHKiBCbKilA,
BiHHMUbKin, KuiBcbkin Ta [HiNponeTpoBCbki o6nacTtax
(puc. 7). Mpu ubomy, JaHWA NoOKa3HWK OyB CYTTEBO
BULUMM 32 CEPeHbOCTaTUCTUYHUIA MOKa3HMK MO KpaiHi y
BiHHMUbKIN, IBaHO-PpaHKiBCbKil i KuiBcbkin obnactsax. B
Ton camuin 4Yac y [HinponeTpoBcCbkii obnacTi BiH
BUSIBUBCS [JELl0 HWKYMM BigMNOBIAHOMO MNOKa3HWKa Mo
YkpaiHi B uinomy. Kpim Toro, HaBegeHi AaHi NnepekoHNBo
cBig4aTb MNpo Te, WO B YCiX UWX perioHax Miku
3axBOPIOBAHOCTI Ha MHEBMOHIlO npunagann Ha 2009-
2010 pp. Tak, B IBaHO-®PpaHkKiBCbKiA 0bGNacTi 3axBo-
ptoBaHicTb y 2009 p. 6yna Ha 11,7% Buwoto, Hix y 2008
p., a y 2010 p. — Ha 6% Buwoto, Hix y 2011 p.
BignosigHo. y KuiBcbkin obnacri NOKa3HMK
3aXBOPIOBAHOCTI BMpIC, Y MopiBHAHHI 3 2008 p., y 1,2
pasu, a 'y 2010 p., y nopiBHsHHi 3 2011 p., BiH BUABUBCSA
BULLIMM Ha 5%.
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Puc. 7. 3axeopiosaHicmb Ha MHEEMOHII 8 OesKUX pe2ioHax
YkpaiHu Ha 100 muc. dopocrioeo HacerneHHs 8 2007-2011 pp.

AHania  cTaTMCTMYHMX JaHuMxX NPOBOAMBCA  3a
[OMOMOrot nporpaMHoro 3abeaneyeHHs. KopensauiiHuim
aHanis, a came BM3Ha4YeHHs1 KoediuieHTa kopensuii
MipcoHa Ta perpecinHnin  aHanis, nposBoaunM 3
BukopuctaHHam MS EXCEL 2010. lNobynoBy kpuBux
iHTepnonAuii  NpoBOAWMM 3  BUKOPUCTaHHAM  MakeTy
npuknagHux nporpam Mathcad 15.

3a CTaTUCTUYHMMM  [aHVMMK  3aXBOPKOBAHOCTI  Ha
NHEBMOHit0O B BiHHuubki, [HinponeTpoBcbkin, IBaHO-

®paHkiBebkin Ta Kuiscbkin obnactax 6ynu nobynosaHi
BiAMOBIAHI NiHiNHI  perpecivHi  mogeni  (puc. 8a-8r).
Pesynbtatn MOoZEMNBaHHS 6ynu 3icTaBneHi
iHTEHCMBHOMY MOKa3HUKY 3axBOPKBAHOCTI Ha rpwn y
BKasaHux perioHax YKpaiHu.
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Puc. 8a-82. PezpeciliHi niHiliHi Modesi 3axeoprogaHocmi Ha
HE8MOHIo 8 OKpemux obrnacmsx YkpaiHu

Byno BuSABNEHO, WO iCHYE CUMBbHWUI KOPEnAUiHUA
3B’A30K MiXK iHTEHCMBHMM MNOKa3HWKOM 3aXBOPKBAHOCTI
Ha Trpvn B OKPEMOMY perioHi Ta KyTOM Haxuny
perpecinHoi  mMogeni 3axBOPHOBAHOCTI Ha MHEBMOHIO
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(koediuieHT kopensuii MNipcoHa ctaHoBuTb 0,91). TobTO.
UMM IHTEHCMBHILLMM € NOKa3HUK 3aXBOPKOBAHOCTI Ha rpwn,

TVMM, BIANOBIAHO, Ginbl IHTEHCMBHOK € 3aXBOPIOBAHICTb
Ha NHEBMOHII0 B LibOMY perioHi (Tabn.).

Tabnu
38’5130K MixX IHMEHCUBHUM MOKa3HUKOM 3aX80pi08aHOCMI Ha 2puUrl ma 3axeopto8aHOCMI0 Ha MHE8MOHIIO 8 OKpeMUX peaio:-/g;z
3axBoploBaHiCTb Ha IHTEHCMBHUIA MOKa3HUK
O6nacTs MHEBMOHIt0 . 3axBOPIOBAHOCTI Ha rpun Ha KoediLlieHT kopensiiii
(2007-2011 pp.) (perpeciiHa 100 Tuc. HaceneHHs MipcoHa
mMopaenb) (1998-2010 pp.)

BiHHMUBbKa y = 47,3x+391,7 1978,13
[HinponeTpoBcbka y =22,9x+378,3 1641,44 091
IBaHO-PpaHkKiBCbKa y = 9,7x+450,3 985,56 ’

Kuiscbka y = 54,6x+581,6 1896,13

O6roBopeHHs. BUCHOBKM.

B pesynbTaTti [oCnimKEeHHA MU BUSBWMM,  LWO
3aXBOPIOBAHICTb Ha MHEBMOHIlO Mae TICHUA 3B'A30K 3
LUMpKynauiero rpuny €K nig 4vac nepiogy Ce30HHUX
enigemin. Tak i mig yac naHgemii rpuny (2009 p.) B
YKpaiHi. 3axBoptoBaHiCTb Ha MHEBMOHiO Mae NocnigoBHY
TEHAEHUI0 [0 3pOoCTaHHA Ha npuknagi 4 perioHis
YKpaiHu, WO po3rnsgaloTbCsi, He3BaXaltuu Ha MeBHi
BiOMIHHOCTI B CTpoOKax i TpMBanocTi UMpKynsLii rpuny.

BpaxoBylun BenuyesHy 3Ha4ywWiCTb  MHEBMOHIi
CbOrOfIHi, HaBiTb HE3HAYHWI 3B'A30K Mi>K 3aXBOPHOBAHICTIO
Ha UK Hedyry Ta TpUNOM € BaXIMBMM BiOKPUTTAM,
OCKINMbKM MEeBHa YacTvHa MHEBMOHI Moxe OyTu
nonepegkeHa LINAXOM BakuuHauii npotu rpuny. AHania
CTaTUCTUYHMX [OaHUX SIBNSE MnepLuy crnpoby po3yMiHHS
HacnigkiB BMAMBY UMPKYMAUil rpyny Ha 3axBOpPHOBaHICTb
MHEBMOHIEIO Y KpaiHi 3 MOMIPHUM KNiMaToM.

MpoBeneHe pocnigkeHHss mae psig obmexeHb. [lo-
nepLie, BOHO MPOBOAMIIOCH 3 BMKOPUCTAHHSIM OaHMX i3
OBOX He3anexHuX i He3B'si3aHMX CUCTEM CMOCTEepexeHb
3a 3axBOPIOBAHICTIO, B TOW 4ac, SK OMNTUMAarbHUM Mae
OyT KOHTPONb KOXHOFO 3apaxeHHs rpunom abo
nHeBmoHieto. OpHak, BigHOCHA PIgKICTb TaKMX AaHuX
O3Hayae, WO noaibHi gocnigkeHHs, Hapasi He €
MOXINMBMMKM B YKpaiHi 3 ypaxyBaHHAM  HUHILWIHbOI
CUCTEMU MOHITOPUHIY iH(PEKUiMHUX 3axBoptoBaHb. Kpim
TOro, OCKINbKM HaBiTb iHdeEKUia rpuny cepegHbol
Ba>KOCTi MOXe MpU3BECTM A0 NMHEBMOHIi, OOCTEXEHHS Ha
rpyn noBMHHO OyTW Ginbll YacTUM ceped XBOPUX Ha
NMHEBMOHIt0. PeTpOCneKTUBHI KOrOpTHi AoCnigaXeHHs abo
JOCHIKEHHA “BUNadOK-KOHTPOMb” TakoX € CKnagHumu
ONsi NpOBEAEHHS, OCKifTbKM Ha MOMEHT BTOPUHHOI
GakTepianbHOI MHEBMOHII, ika MOXe BUHUKHYTU Grn3bko
OAHOro TWXHA MicnsA iHGiKyBaHHA TPUNOM, YYTNUBICTb
OOCTYNHMX KOMEPUIHUX KIiHIYHWMX TecTiB Ha rpun 6yae
HM3bKOK cepepn fAiTen Ta pgopocnux. [lo-gpyre, Hawe
[ocrnigkeHHs He 6epe A0 yBaru iHLWi NOTEHUIVHI YUHHMKMN,

Taki AK XxonogHi TemnepaTypu abo  UMPKYnsLUito
pecnipaTopHO-CUHUMTIANbHOMO  BipyCy, SKUA  Takox
BBaXaETbCA, B MNEBHWX BUMNagkax, € MepegyMoBO

3axBOPIOBAHHA Ha NHeBMoOHiIto [15, 16, 19].

TakMM YMHOM, MW BUSIBUMK, LLO LMPKYNSAUA rpuny €
acoLlinoBaHo 3i LLOPiIYHUM 36inbLUEHHAM
3aXBOPIOBAHOCTI Ha MHEBMOHIO Nig 4ac $K CE30HHMX
enigemin, Tak i, ocobnuBo, nig Yac naHgemii rpuny B
YKpaiHi. Y nomipHoMy knimaTi, rpun, WMOBIPHO, rpae
nocepedHio, ane MOXNMBO  3anobikHy pomb Y
CNPUAHATAMBOCTI [0 3aXBOPIOBAHHS Ha BTOPUHHY
6akTepianbHy nHeBMOHil0. Came BWKOHaHHA nporpamM
BakuMHauii npoTu rpuny € Hanbinbw edeKTUBHUM
MeTOAOM NPOIiNaKkTUKN LX 3aXBOPIOBaHb.
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B pesynbTaTi gocnigkeHHss 6yno BCTAHOBMEHO, LWO
HerocnitTanbHi NHEBMOHIT 3aMmaloTb NPoBigHE Micue B
CTPYKTYpi 3aXBOPIOBaHb HWKHIX AMXaNbHUX LWNSXiB B
YKpaiHi. X NOWMpeHICTb XapaKTepu3yeTbCcs CyTTEBUMM
BiAMIHHOCTAMM B Pi3HMX perioHax Ykpainu. MNpu Lpomy,

BWCOKI piBHi 3aXBOPIOBAHOCTI Ha NMHEBMOHItO
crnoctepirannuca B KuiBcbkin,  [HINpOneTpOBCbKilA,
BiHHMLbKIN Ta IBaHO-PpaHKiBCbKil obnacrtax.

PesynbTaT gocnigjkeHHs nokasanu HasiBHICTb 4iTKOro
KOpernsuinHoro 3B’A3Ky MiX 3aXBOPKOBAHICTIO Ha rpuvn i
NMHEBMOHI€ED, Lo HeobxigHO BpaxoByBaTu Npu po3pobui
cTpaTerii NnpoinakTukM LmMx Heayr.
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ENGLISH VERSION: RETROSPECTIVE ANALYSIS OF INFLUENZA AND
PNEUMONIA MORBIDITY AND THEIR SYNERGISM IN SOME
REGIONS OF UKRAINE"

Dziublyk Ya. O., Soloviev S. O.
Institute Phthisiology and Pulmonology named after F.G.Yanovsky AMS of Ukraine
National Medical Academy of Postgraduate Education named P. L. Shupik

Influenza is one of the most topical public health problems worldwide, and the increased morbidity of pneumonia during
influenza epidemics is often observed. The aim of this study was to analyze the incidence of influenza and pneumonia in
Ukraine for 1998-2011 years by means of retrospective analysis, and to find possible correlation between these condi-
tions. Organization and methods. The data from official statistical sources, issued by National academy of medical sci-
ences, National institute of phthisiology and pulmonology and Influenza control center were analyzed. Using data for
Vinnitska, Dnijpropetrovska, Ivano-Frankivska and Kyivska oblasts corresponding linear regression models were built. The
results of the modeling were compared with morbidity indices for current regions of Ukraine. Results. A strong correla-
tion was revealed between intensive index of influenza morbidity in each region and an angle of regression model for
pneumonia (Pearson’s correlation coefficient was 0,91). Conclusion. It was established that pneumonia held the leading
place in the structure of low respiratory tract diseases in Ukraine. A clear correlation was revealed between influenza and
pneumonia morbidity, which is worth to consider while making prevention programs for both diseases.

Key words: influenza, pneumonia, correlation.

Actuality. 7000

Influenza is the most prevalent and massive infec-
tious disease in the whole world. According to WHO,
about 100 million of people suffer from influenza annu-
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ally. This number increases during pandemic years by 4- . -Adults
5 times. It is well known, that each third taken subject has A entiation
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at least one episode of influenza or common cold a year
[1]. In Ukraine influenza and other viral respiratory infec-
tions are the dominating infectious pathologies. Accord-
ing to the data, published by MOH of Ukraine influenza 3558553253828 32328¢:85¢8¢%
control center, the peak level of morbidity for the last Tomomommmmmmm s
years is within the range from 17 to 45 cases per 100 000
of adult population (Fig. 1).
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Influenza morbidity in Ukraine

2010

Fig. 1. Intensive influenza morbidity index (2011-2013 years)

These data make influenza a strategically important
medical problem, requiring introduction of an effective
anti-epidemic measures and their strict coordination in
order to minimize morbidity and economic burden. In the
structure of mortality and complication influenza also

" To cite this English version: Dziublyk Ya. O., Soloviev S. O.. Retrospective analysis of influenza and pneumonia morbidity and their synergism
in some regions of Ukraine // Problemy ekologii ta medytsyny. - 2014. - Vol 18, Ne 3-4. - P. 23 -27.
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holds the first place among all infectious diseases. The
mortality is higher in elderly, accounting for 80—-90% of
cases for 65 and older age group. In the age group 45—
64 years the influenza mortality is 2 cases per 100 000
inhabitants [2]. The most common complications of influ-
enza are community-acquired bacterial infections of res-
piratory tract, mainly pneumonia (Fig.1) [3]. Influenza
pandemics in 1918, 1957 and 1968 revealed the shift of
S. pneumonia (pneumonia pathogen) from a synantropic
microorganism to potentially lethal pathogen [5]. Most of
lethal outcomes during those pandemics were caused
rather by pneumococcal infection than viral infection. An
96 autopsies findings during 1918 pandemic revealed co-
infection with S. pneumoniae (23,2%), S. haemolyticus
(18,0%), S. aureus (7,7%) and H. influenzae (4,7%) [10].
Same was true for California H1N1 influenza pandemic in
2009. In USA from autopsy lung specimens S. pneumo-
niae was isolated in 13% of cases. In clinical studies,
conducted in Argentina and Japan, it was estimated that
about 50% of severe cases of influenza had been asso-
ciated with pneumococci [11-13].

Based on statistical data, pneumonia is a leading
cause of death among all infectious disease, and the
fourth — among death causes for the people aged 65
years and older. Pneumonia incidence varies in the world
from 3,5 to 15 cases per 1000 inhabitants with mortality
rate from 3 to 25%. About 4 million people in USA suffer
from pneumonia annually, 25% of them require hospitali-
zation [14, 15].

Different world surveys report influenza as an impor-
tant factor, facilitating high rates of bacterial pneumonia
morbidity. At the same time a grade of correlation be-
tween influenza and pneumonia varies from low to mod-
erate [16]. The pikes of pneumonia and influenza morbid-
ity overlay, especially in winter season [17-20]. Neverthe-
less, for Ukraine there are no such data, which could
clearly demonstrate such correlation. Hence, the aim of
this study was to analyze the incidence of influenza and
pneumonia in Ukraine for 1998-2011 years by means of
retrospective analysis, and to find possible correlation
between these conditions.

Organization and methods.

The data from official statistical sources, issued by
National academy of medical sciences, National institute
of phthisiology and pulmonology and Influenza control
center were analyzed [3, 21, 22].

The analysis of influenza morbidity (per 100 000 in-
habitants) clearly demonstrated a decrease of this index
both in children and in adults (Fig. 2).
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Fig. 2. Incidence of influenza in Ukraine per 100 000 inhabitants
(1994-2010 years.)

The highest levels of morbidity for the period 1998-
2010 were registered in Lviv oblast (2662,5 cases per

24

100 000 inhabitants), which was 493 times higher than in
Crimea Republic (Fig. 3).
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Fig. 3. Mean incidence of influenza by oblasts in Ukraine (1998-
2010 years)

The influenza incidence between epidemics is literally
not observed. A seasonal growth is observed in Decem-
ber, reaching the maximum in February, almost disap-
pearing in April (Fig. 4).
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Fig. 4. Mean index of seasonal incidence of influenza
Until 2009 the mortality due to influenza was low —

0,05 cases per 100 000 inhabtants. A prominent (30-fold)
increase of this index was registered in epidemic season
in 2009-2010 (Fig. 5).
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Fig. 5. Mean mortality due to influenza and other viral respiratory
infections in Ukraine (2001-2010 years)

Official statistics, unfortunately, doesn’t fully describe
a real epidemiology situation in Ukraine and its regions.
The matter is that statistical reports do not differentiate
between community-acquired and hospital pneumonia.
But, despite this fact, these reports help to reveal certain
trends (Fig. 6).
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Fig. 6. Pneumonia morbidity in Ukraine in adults 2007-2011
years (per 100 000 inhabitants).

The highest numbers of morbidity were registered in
2009-2010. In 2010 it exceeded corresponding value of
2008 by 24,2%, in 2011 — by 5%. An analysis of morbid-
ity was conducted in four oblasts of Ukraine: lvano-
Frankivska, Vinnytska, Kyivska and Dnipropetrovska (Fig.
7). This index was significantly higher than mean Ukrain-
ian in such oblasts as Vinnytska, lvano-Frankivska and
Kyivska. In Dniproptrovska oblast this index was below
the average value. The data presented convincingly
demonstrate that maximums of morbiditity in current
oblasts were noted in 2009-2010 years. In Ivano-
Frankivsk oblast the incidence of pneumonia in 2009 was
11,7% higher than in 2008, and in 2010 — by 6% higher
than in 2011. Correspondingly, in Kyivska oblast the
morbidity index increased in comparison with 2008 by 1,2
times, in 2010 by 5% in comparison with 2011.

1000
900 -
800+

00 -

N\

500 -

400 -

300 ¢

200 +

Morbidity per 100 000 of population

100

0 : :
Vinnytska oblast | Dnipropetrovska | Ivano-Frankivska Kyivska oblast

oblast _ oblast

[%2007p. 468 406 460 678
| =2 008p. 432 389 419 616
| =2 009p. 532 476 548 740
| =2 010p. 631 498 504 868

“2011p. 605 466 466 825

Fig. 7. Pneumonia morbidity in some oblasts of Ukraine per
100 000 inhabitants in 2007-2011 years.

A statistical analysis was performed using PC soft-
ware. Pearson’s correlation coefficient and correlation
analysis were performed using MS EXCEL 2010. A con-
struction of interpolation curves was done using Mathcad
15 software package.

Using data for Vinnitska, Dnipropetrovska, lvano-
Frankivska and Kyivska oblasts corresponding linear re-
gression models were built (Fig. 8). The results of the
modeling were compared with morbidity indices for cur-
rent regions of Ukraine.
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Fig. 8a-d. Linear regression models of pneumonia morbidity for
some oblasts of Ukraine

A strong correlation was revealed between intensive
index of influenza morbidity in each region and an angle
of regression model for pneumonia (Pearson’s correlation
coefficient was 0,91). The more intensive was the influ-
enza morbidity, the more intensive was the incidence of
pneumonia in current region (Tab. 1).
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Table 1
A correlation between intensive index of influenza morbidity and pneumonia incidence in some oblasts of Ukraine
Pneumonia incidence Influenza incidence Pearson’s correlation coef-
Oblast (2007-2011 years) (regres- (1998-2010 years) ficient
Vinnytska y =47, 3x+391,7 1978,13
Dnipropetrovska y = 22,9x+378,3 1641,44 091
Ivano-Frankivska y = 9,7x+450,3 985,56 ’
Kyivska y = 54,6x+581,6 1896,13

Discussion.

In current study we revealed that pneumonia morbid-
ity was closely correlated with circulation of influenza vi-
rus both during epidemic and pandemic in 2009 in
Ukraine. The pneumonia incidence had a trend towards
the growth, which was demonstrated on example of four
oblasts, despite certain differences in terms and duration
of influenza virus circulation.

Considering the tremendous significance of pneumo-
nia nowadays, even a weak correlation between this dis-
ease and influenza is a real breakthrough, since a num-
ber of cases may be prevented by influenza immuniza-
tion. Current statistical analysis is the first attempt in un-
derstanding of influenza virus circulation and its influence
on pneumonia incidence in a country with mild climate.

This study has some limitations. First, it utilized the
data from two unrelated sources of survey data, while a
control of either influenza or pneumonia was crucial. Un-
fortunately, under current condition this is impossible to
achieve. Moreover, since even mild influenza can lead to
pneumonia, the influenza tests should be widely used
among pneumonia patients. Retrospective of case-
control studies is difficult to conduct, since at the moment
of manifestation of pneumonia the commercially available
tests for influenza detection both in children and adults
would become not useful. Second, in current study we
didn’t consider other potential factors as low temperature,
circulation of respiratory syncytial virus, which are also
pre-dispositive for pneumonia [15, 16, 19].

Thus, we revealed that circulation of influenza virus
was associated with increasing incidence of pneumonia
both during seasonal epidemics and pandemic in
Ukraine. In mild climate the influenza plays a role of a
messenger in pathogenesis of secondary bacterial
pneumonia. Assuming this statement, it becomes rea-
sonable to pay more attention on vaccination programs in
order to prevent pneumonia.

Conclusion.

It was established that pneumonia held the leading
place in the structure of lower respiratory tract diseases
in Ukraine. Its incidence was characterized by certain dif-
ferences between regions of the country. The highest
values of morbidity were registered in Vinnitska, Dni-
propetrovska, Ivano-Frankivska and Kyivska oblasts. The
results of the study demonstrated a clear correlation be-
tween influenza and pneumonia morbidity, which is worth
to consider while making prevention programs for both
diseases.
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OCOBJIMBOCTI KJIIHIYHUX NPOSIBIB TA TEPANII ILLEMIYHOI
XBOPOBW CEPLA I3 CYMYTHIM X031

Hacmpoea T.B.
Buwwinin gepxxaBHuin HaBYanbHU 3aknag YKpaiHu « YKpaiHCbka MeanyHa CToMaTtornoridyHa akagemisy», m. MNMontaea

B cTartse rpuBeAeH OribIT Teparnum 60JIbHbIX C COYETaHHOU naronorver U6C u XOBJT C rbMMeHEHNEM B KOMIT/IEKCHOU
TEDArN Kapamo- U eHAOTE/INU-TIPOTEKTUBHOIO PENAapara — KapAMOAPIvHUHA. [1py 3TOM BbISB/IEHO, YTO V 6O/IbHBIX OC-
HOBHOM rDVIIMbl, M0/TYYaBLUIMX KaDANOADIVIHUH, 10 COABHEHMIO C KOHTDOJIbHOM MDYINoN 60/IbHbIX, OTMEYEHb!I AOCTOBED-
HbIE DA3/IMYns] B CDOKaxX MCYE3IHOBEHUS oAbk (p<0,05), 6oneBoro ciHapoma (p<0,05), YMEHbLILIEHUS VDOBHS Xosle-
crepuHa B kposu (p<0,05), roseiiweHne AYTB. B ripouecce /1Ie4eHNS v 60/IbHBIX OCHOBHOM rDYIiibl Hab/0Aa/10Ch AOCTO-
BepHoe Bo3pactaHne OBl Ha 9,8% (p<0,05); wHaexca TuddHo Ha 11,9% (p<0,05), Toraa Kak v MaLMeHToB KOH-
TDO/ILHOM rDVIINbl OTMEYEHO Bo3pacTaHne O®B1 Ha 6,9% (p>0,05); uraexca TuddHo Ha 7,5% (p>0,05). CoeaHss YCC
110KOS1 vV 6O/IbHbIX OCHOBHOU TDYIIIbI CHU3MAACh HA 27,7% 3a MuHYTY (D<0,05); TOrAa KaK v 60/IbHbIX KOHTDO/bHOU
rpyribl OTMEYEHO yMeHbluerne YCC Ha 8% 3a muryty (p<0,05). Y 60/bHbix OcHOBHOM rpyinsl CAL cHU3MIOCH HA
15,2% (p<0,05), JAA - Ha 21,4% (p<0.05). Toraa kak v 60/bHbIX KOHTDOJIBHOU roviinbl CAL cHuzuaocs Ha 6,1%
(0>0,05), ZIA/l - Ha 8,2% (p>0,05). BritodeHne B KOMIIEKCHYIO TEDAIMIO KapanOapIvHIUHE crocobCcTBoBas o pocty @B
Ha 9,02% (p<0,05), Tor4a KaK vy 60/IbHbIX, KOTODbIE M10/1V4a/IM CTaHAADTHYO Tepanuo, @B Bo3pocia Ha 5,3% (p>0,05).
[T0I0KNTE/IbHAA KITMHNYECKAS ANHAMUKE V OO/IbHBIX, [10/1y4aBLIMX KOMIT/IEKCHYIO TEDANNIO C [TDUMEHEHNEM PacTBOPa
KapAMOapriH1Ha CriocO6CTBOBA/IA COKPALLEHMIO CDOKOB MPeBbbIBaHMS 60/IbHOMO B CTALMOHAPE HA 1,6 CYTOK.

KnroueBble cnoBa: KapanoaprmHuH, niemmyeckas OonesHb cepauda, XxpoHnyeckoe OGCprKTMBHOG 3aboneBaHune
JNerkmx.

Bcryn. y noegHaHHi 3 XO3J1 mae neBHi TPYAHOLL OCKINbKW akTu-

HwHi daxisui B ycbOMY CBITi KOHCTaTyOTb (bakT aun- BHE NikyBaHHs O[JHOTO 3aXBOPIOBAHHS CKMajiae BUCOKMI
HaMiYHOI nporpecii nMToMoi Bary kKoMopbigHWX naTtonori- PW3VK Ans 3aroCTPeHHs iHLWOro 3axBoptoBaHHs. Tak, 3a-
YHUX cTaHiB. [pobnema komopGigHOCTi € Haa3BuMYaHO CTOCYBaHHs1 B-aroHicTis CNpUsie PO3BUTKY HECMPUATINBIX
aKTyanbHOW K NS nikapiB-TepanesTiB, Tak i kapaionoris CepPUEBO-CYANHHNX MOAIM, OAHOI 3 AKMX € TaxikapAld —
[6]. MoniMopGigHicTb naTonorii, sik NpaBuIo, 3yMOBIIOE PV”"bHV'V' I He3anexHun CbaKTOP pusmnky ans IXC, a Takox
3HaYHi 3MIHW KNaCUYHOI KMiHIYHOT cumnToMaTuky nepebi- iHdbapkTy, pantosoi cmepti. B Toit xe uac [B-apeHo-
ry saxsoploBaHHa [3,6,8], noTpebye npuaHaueHHs 3Hau- 6rokatopu — npenapatih BUGOPY npy nikysaHHi IXC, sna-
HOT KiNbKOCTi MeAUKaMeHTIB, L0 MiABULLYE PU3NK MEAM- THI nocuniosatu BpoHxiansHy o6CTpyKuio | noripwysaty
KAMEHTO3HMX YCKNaAHeHb (PO3BUTOK MOBIMHMX edekTiB), nepebir XO3/1 [1,2]. i
a TakoX MOoXKe NMpu3BecTy 4o noninparmasii. Lle notpebye npusHaveHHs afeksaTHOI Tepanii, sika

OQHUM 3 HalBinbll YacTUX KOMOpGIAHUX CTa HiB € Oyne KniHiYHO edekTUBHOW, 6e3MneYHol Ta LOCTYMHOK
NoeAHaHHA iLuemiuHoi xBopobu cepus (IXC) i xpoHiuHoro [5,9]. Ocobnmeuit iHTepec npeAcTasnse npenapar kap-
06CTPYKTUBHOTO 3axBOPtoBaHHsA nereHb (XO3J), nowm- AICaPTIHIH, O € KapAlo- Ta EHAOTENIN-NPOTEKTUBHIM
peHiCTb AKUX KONUBAETbCH B|,C|, 6,8 no 70,2%, B cepen- MIETaGOJ'IHHVIM 3acobom. Kap,l:l,lloapr.lHlH-3}:|,OpOBbe--K.OM-
HbOMY 34,3% [1,2]. Crionydysanicts IXC Ta XO3J, 3a GiHOBaHMi NpenapaTt Ha OCHOBI AMIHOKUCIIOTK apriHiHy,
OaHVMU Pi3HUX OOCHiMKEHb, Y OCI6 CTapLuMx BiKOBUX rpyn A0 cKknafly AKOro BXOAATL AWAPrIHIHY CyKLMHAT, apriHiHy
nocsrae 62%, a 15-piuHa BUKMBAHICTb Takux nauieHTis acnapariHat, Kanito acnapariHar, marHiio acnapariHar.
CTaHOBUTb He binbLie 25% [1’ 2, 4’ ] Take noegHaHHA 06yMOBnl'OC NO3UTUBHI KIIHIYHI e(*)eKTVl

CwuHxpoHHuii nepebir XO3J1 ta IXC cynpoBomxyeTbea npenapaty, ki NONAraloTb Yy 3HIKEHHi apTepianbHoro
CMHApOMOM "B3aeMHoro o6TskeHHs". Takomy nepebiry TUCKY Ta yCYHeHHI iluemil Miokapaa, eHpoTenianbHoi aun-
noeaHaHO! NaTomnorii CpUsIioTh MEBHI NaTOreHeTUYHI da- CpYHKLi, NoKpaLLleHHi KopoHapHoro kpoBooGiry[5]. Kpim
kTopu. FiNoKcis, Wwo possmBaeTbea npu XO3J1 Ta ii Kom- TOro, npenapat Mae aHTUrIMOKCUYHY, MembpaHocTabini-
neHcaTopHi MexaHi3Mu (epuTpoLmMTo3, Taxikapgis) cnpu- 3ylo4y Ta aHTMOKCMAAHTHY All. ] .
ATb NIOBULLEHHIO NOTpeby Miokapaa B KUCHI B ymoBax Mera - MABMLLNTA e(beKTMBHICTb TiKyBaHHA XBOPUX 13
HEA0CTaTHLOI OKCUreHaLlii KpoBi i BeflyTb 10 MOFipLUEHHS noeaHaHoto naronorieto Ha IXC i XO3J1 3 BukopucTaHHsAM
mikpoumpkynsuii [1, 10]. NMoegHanHs IXC i XO3J1 npusso- Y KOMNIIEKCHOMY NiKyBaHHI XBOpUX Npenapaty — Kapaio-
OnTb Jo Ginbll BaXXKOro KniHiYHOro nepebiry 3axsopto- apriHiH-340poB’s.
BaHb, 3 NPOrpecyBaHHsIM CepLEBOi HEAOCTATHOCTI, 3HaY- Matepianu i MeToaN AOCHIMKEHHS.

HUM 3HXEHHSM CKOpoYyBanbHOI 30aTHOCTI Miokapaa 3
PO3BUTKOM CUCTOMIYHOI Ta AiacTonivyHOT AUCAYHKLIT niBo-
ro LwnyHo4vka, NopyLeEHHSIM BEreTaTuBHoro 6anaHcy i no-
ripweHHsM napameTpis razoobmiHy [2,6]. JlikysaHHs IXC

60 xBopux Ha IXC: cTteHokapgito Hanpyrn ctabinbHy ®K
Il, XCH IIA cTagji 3i 36epexeHo0 CUCTONIYHOK PyHKLIEID
nisoro wnyHouka (J1WW) y noeaHanHi 3 XO3J1 rpynu B-C.

’ LintyBaHHs1 Npu atecTauii kagpie: Hacmpoeza T.B. Ocobnusocmi KniHiHHUX rposigie ma mepariii iuemidHoi xeopobu cepusi i3 cyrnymHim XO3/1
/I NMpo6bnemu exonorii i MeguumHn. — 2014, — T. 18, Ne 3-4. — C. 28 —30.
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[iarHo3 6yB BepudikoBaHWA Ha OCHOBI AaHWX 0b'ek-
TMBHOrO OOCTEXEHHsl, aHamMHe3y, 3aranbHOKIMiHIYHOro
obcTexeHHs1, GioxiMmiyHoro (3aranbHui xonectepuH (3X),
Tpurniuepuan, ninian HuMsbkoi wineHocTi (JIMHLL), npo-
TpombiHoBui iHaekc (M1), dibpuHoreH, akTMBOBaHMIM Yac-
TKOBWUIA TpombonnactuHoBuin vac (AYTY), peHTtreHorpa-
MW OpraHiB rpygHoi Knitkn, enektpokapgiorpadii (EKI),
exokapgaiorpadii (ExoKI'), senoeprometpii (BEM). [Hiar-
Ho3 XO3J1 rpyHTyBaBCs y BignosigHocTi 3 Hakazom MOS3
Ykpainn Ne 555 Big 27.06.2013p. [6], Ha OCHOBI AaHWX
aHamHesy, peHTreHorpacii opraHiB rpygHoi KniTku, Bu-
3Ha4yeHHs OyHKLUiT 30BHILWHBOrO AnxaHHa (P3[), npose-
OEeHHS Npobu 3 GPOHXOMITUKOM.

MauieHT 6ynu posnogineHi Ha OBi rpynu: nepuin —
KOHTponbHin (n=30) — npuaHayanu KOMMIeKcHy 6asncHy
Tepanito  (HiTpatu, KoMOGiHOBaHi iHransuiHi  rhoKo-
KOpTUKOCTepoiamn Ta [32-aroHicTu NponoHroBaHoi Aii, cTa-
TWUHW, aHTUKOArynsHTh), B SKOCTi MeTaboniyHoi Tepanii-
PO34MH rMoKo3n 5% 3 naHaHrHOM BHYTPILLUHLOBEHHO
kpanensHo Ne5). Y apyrin rpyni — ocHoBHin (n=30) — oo
©asncHoi Tepanii 6yB JogaHWiA po3ynH KapAaioapriHiHy no
5,0 BHYTPILUHBOBEHHO KpanenbHO Ha 5% po34nHi rnioKo-
31 100,0 mn 1pa3 Ha poby Ne5. Mpynu Gynu cniBcTaBHi 3a
BIKOM Ta CTaTTIO, @ TaKOX CTyNneHeMm cepuLeBoi i guxanb-
HOI HEeAOCTaTHOCTI.

Pe3ynbraTty Ta ix 06roBopeHHs.

OcHOBHoLO ckaproto xBopux Ha IXC i3 cynyTHim XO3J1
byna 3aguwka — y 46 xsopux (76,6%). Ckaprn Ha 3agu-
100%

WKy B cnokoi Bigmivyanu 8 xBopux (13,3%). Ckapru Ha
Kalenb 3 BMAIMEHHAM XapKOTWHHS 6ynu BusBneHi y 24
xBopux (46,6%), Npu LbOMY Kallenb, NePeBaxXHO B Hiy-
HWI vac eBigmivanu (58%). Ckapru Ha cepuebutTtsa BigMi-
yeHo y 32 xBopux (53,3%). binb B ginaHuUi cepusa Biami-
YyeHo y 27 xBopux (45%), y 55% xBopux mana micue 6es-
6onboBa ilwemis mMiokapzaa.

TakuM 4nMHOM, OTPMMaHIi AaHi cBigyaTh, WO Y XBOPUX
i3 noegHaHum nepebirom IXC i XO3J1 BigcyTHi uiTkKi KniHi-
yHi nposeu IXC, WO YyTPYAHIOE CBOEYACHY AiarHOCTUKY
cTeHokapgii. OgHieto 3 TMOBIPHMX NPUYMH Takoro nepebi-
ry IXC e TpuBana rinokcisi, ska cnpusie NigBULEHHIO MO-
pora 60nbOBOI YyTNMBOCTI Y BiAMOBIAHMX LEHTPax MO3KY
Ta aKTuBaLii NpoueciB BiNbHO-pagnKanbHOro OKUCMEHHS,
€ OJHMM 3 MeXxaHi3MiB po3BUTKY 6€300MnbOoBOI iLeMii mio-
Kapga, Lo cnisnagae 3 gymkoto asTopis [1].

Mpu ouiHUi edekTBHOCTI Tepanii BpaxoByBanacb
AnHamika KniHiYHoi kapTuHu. OUuiHIOBanMCb CTPOKN 3HMK-
HEHHs1 NPOsiBIB OCHOBHWX CUHAPOMIB: 6oNbOBOro, Ta 3a-
OVLLKK, SIK MOKa3HMKa CepLeBoi i AMxanbHOI He4OoCTaTHO-
cTi. MNpy UbOMY BUSIBNEHO, LLO Y XBOPUX OCHOBHOI rpymnMu,
Lo OTpuMMyBanu KapAaioapriHiH, MOPIBHAHO 3 KOHTPOIib-
HOLO TPYMo0 XBOPWX, BiAMIYEHO JOCTOBIPHiI pO36GiXXHOCTI B
CTpoOKax 3HUKHEHHS 3aguwku (p<0,05), 6onboOBOro CUHA-
pomy (p<0,05), cyTTEBE 3HWKEHHS PIBHA apTepiarnbHOro
TucKky (AT), a TakoX 3MEHLUEHHS PiBHS XONeCTEpPUHY B
kpoBi (p<0,05), nigBnweHHs AYTY. OTpumaHi pesynbTa-
TV NoAaHO Ha puUcyHkax 1, 2.

80%

60%

40%

O ocHOBHa rpyna

B KoHTpOnbHa rpyna

20% -

Nin-HE B

2 npo6a 3po06a 4 noba

5 noba

6po6a
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Puc.2. TepMiHu 3HUKHEHHs1 6071608020 CUHOPOMY

Mo3anTuBHa KkniHiYHa AMHaMika y XBOpUX, WO OTPUMY-
Banu KOMMSEKCHY Tepanito i3 3aCTOCyBaHHAM PO3YMHY
KapAioapriHiHa cnpusna CKOPOYEHHIO TepMiHIB nepeldy-
BaHHS XBOPOro y cTauioHapi Ha 1,6 gobwu. Y npoueci ni-
KyBaHHS Byrno KOHCTaTOBaHoO, Lo Npu AoAaBaHHi 4O KOM-
nnekcHoi Tepanii npenapaty KapgioapriHiH-3gopoB’a y
xBopux Ha IXC y noegHaHHi 3 XOS3J1 noninwysanack
AKICTb XWUTTA nauieHTiB, 36inbluyBanacb TONMepaHTHICTb
00 (Pi3NYHMX HaBaHTaXeHb.

Mpu BMBYEHi OiOXIMIYHMX MOKA3HWKIB OTpPUMaHi pe-
3ynbTaTy HaBedeHo y Tabnuui.
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Ak ceigyaTb HaBefeHi pesynbTaT, B Mpoueci Niky-
BaHHA y XBOPUX, LLO OTPMMyBanu 4O KOMMMEKCHOI Tepa-
nii 4OOaTKOBO KapAioapriHiH, BiAMIYEHO CYTTEBE 3HMKEH-
HS piBHIB XonectepuHy Ha 22% (3 5,44+0,45 go 4,2+0,37
mmone/n) (p<0,05); nigBuweHHa AYTY Ha 10,2% (3
36,1+£1,2 no 41,5+0,9c) (p<0,05). Togi sk y xBOpUX, LLO
OTpYMYyBanu 3aranbHOMPUNHATY Tepanitlo BiANOBIgHI no-
Ka3HVKM nokpawunucb He cyTTeBo. OTpumaHi pesynbTa-
TV O03BONATb NPUMYCTUTU, LLO KOMMMEKCHa Tepanis i3
3aCTOCYBaHHAM KapgioapriHiHy Crpusie MOMINLWEHHI0 pe-
OMOriYHMX BNACTUBOCTEN KPOBI.
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Tabnuus

BioximiynHi noka3Huku y xeopux Ha IXC ma y xeopux Ha IXC y noedHanHi 3 XO3/1 y npoueci nikyeaHHs

KoHTponbHa rpyna OcHoBHa rpyna
Moka3Huk (n=25) (n=25)
[o nikyBaHHs lMicns nikyBaHHA [o nikyBaHHs lMicns nikyBaHHA

38X 5,36+0,62 4,6+0,46 5,44+0,45 4,2+0,37*
MMOnb/N

Tpurniuepnay, 2,140,31 2,0£0,24 1,95+0,23 1,84+0,32
MMOSb/I

NNHU, 3,9£0,5 3,80+0,34 4,97+0,71 3,53+0,89
MMOnb/N

M1,% 89,7+2,4 85,5+1,89 92,8+2,7 84,242 24

AYTY, c. 37,2+1,4 39,5+0,82 36,1+£1,23 41,5219 *

®iGpuHoreH, r/n 4,8+0,57 4,2+0,49 5,1+0,42 4,0+0,54

lMpumimka: *po3b6ixxHocmi 00CMOBIPHI NMpu MOPIBHSIHHI MOKa3HUKIie 00 i Micris MiKye8aHHS

Mopsag 3 uuMm, y npoueci nikyBaHHSA y XBOPUX OCHOB-
HOI rpynu cnocTepiranocs BiporigHe 3poctaHHsa O®B4 Ha
9,8% (350,52+2,02% po (56,04+1,9%) (p<0,05); 3pocTan-
Ha iHgekcy TiddpHo Ha 11,9% (3 51,61+2,50% po
58,65+2,03%)(p<0,05), Togi K y Naui€eHTIB KOHTPONbHOI
roynu BigmiyeHo 3poctaHHd O®PBy Ha 6,9% (3
50,92+1,43% po 54,73+2,09%) (p>0,05); iHaekcy Tidd-
Ho Ha 7,5% (3 52,24+2,80 po 56,45+2,24) (p>0,05).

MokpalLeHHs hyHKLUT 30BHILLHBOrO AMXaHHs 0OymoBne-
HO NigBMLLEHHAM KoHUeHTpauii NO B BpoHxiansHomy aepe-
Bi, LLIO criBNagae 3 yMKoto asTopis [8].

3acTocyBaHHsl 3aranbHOMPUNHATUX CxeM Tepanii y
nauienTie Ha XO3J1 y noegHaHHi 3 IXC cnpusano nesHin
KMiHiYHin edpekTuBHOCTI nikyBaHHA. [logaTkoBe npu3Ha-
YeHHs 0o nikyBaHHA KappioapriHiHy-3gopos'ss cnpusno
GinbL WBMOKOMY. MOPIBHAHO 3 KOHTPOSBHOK NiArpymnoto,
perpecy BKa3aHuX BULLE CUMMTOMIB.

[Mpy BMBYEHHI NOKa3HUKIB remognHaMikm y XBOpPUX Ha
IXC y noegHaHHi 3 XO3J1 Ha noyaTky 06CTEXeHHS BiaMi-
YeHO Taxikappailo, sika 4YacTkoBo Oyrna nos’sidaHa 3 niky-
BaHHAM iHranauinHMMKM aroHictTamu Ta cnpusna nigsu-
LLLEeHHI0 NoTpebu mMiokapaa y KUCHI, WO € HebaxaHum ans
IXC. Ha tni nikyBaHHs cepegHss YUCC cnokot y XBOpux
OCHOBHOI rpynu 3HmM3unacb Ha 27,7% (3 95,8+3,2 oo 69,2
14,1 3a xBunuHy) (p<0,05); Toai K y XBOPUX KOHTPOSbHOI
rpynu BigmideHo 3meHLweHHs YCC Ha 8% (3 93,2+4,2 no
75,3+3,6 3a xBuUnuHy) (p<0,05).

CyTTeBo 3HM3unuca cepeaHi senunumnHm CAT i AT y
rpynn XxeBopux, LIO oTpuMmyBanu popaTtkoBo Kapgioapri-
HiH-3g0poB’a. Tak, y xBopux ocHoBHOI rpynu CAT 3HM3n-
BcA 3i 146,3+4,4 0o121,8+3,7 mmpt.cT., (p<0,05), wo
cknano 15,2%. OAT 3Hu3mBcsa 3 92,213,140 73,414,3
MmpT.CcT. (p<0,05), wo cknano Ha 21,4%. Toai sk y xBO-
pux, koHTponbHoi rpynu CAT 3Hu3uBca 3i 144,9+3,7 oo
136,1+4,9 mmpT.cT. (p>0,05) wo cknano 6,1%, OAT 3Hu-
3uBca 3 90,842,0 go 82,841,8 mmprt.cT. (p>0,05) wo
cknano 8,2%.

[MokasHMKn remoguHaMiky CBIgUYUNM NPO NMOKPALLEHHA
CKOpPOTNMBOCTI Miokapaa niBoro LunyHoyka cepusd. Tak,
BKIMIOYEHHSA 00 MNiKyBanbHOrO KOMMIIEKCY KapaioapriHiHy
cnpusano 3poctaHHi OB Ha 9,02% (3 50,9+2,1% po
56,4+1,8%) (p<0,05), Toai ik y xBOpUX, SKi OTpMMYBanu
cTaHgapTHy Tepanito, ®B 3pocna Ha 5,3% 3 (52,2+2,7%
0o 55,1+2,3%) (p>0,05).

OTpuMaHi pesynbTaTv 0O3BOMSOTL MPUMYCTUTH, LLO
KapgioapriHiH Crpusae NOMINWEHHIO PEONoriYHNX BracTu-
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BOCTEN KpOBi, Ik aHTMarperaHTHUin 3acib, BaszogunsTa-
TOp, ANs NpodinakTUKM aTepocKnepoasy.

TakuM YMHOM, KOMMMEKCHa Tepanis XBOpUX 3 Moed-
HaHot natonorieto Ha IXC i XO3J1 3 BMKOpPUCTaHHAM
KapgioapriHiHy cnpusie 6inblu WBMOAKOMY YCYHEHHIO KIiHi-
YHMX MPOSIBIB 3aXBOPHOBAHHS, CKOPOYEHHIO TEPMIHIB ne-
pebyBaHHSA XBOPOro Yy cTauioHapi, MOMiMWeHHK SKOCTI
KUTTSA NavjieHTiB.
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ENGLISH VERSION: CLINICAL ASPECTS AND TREATMENT
OF ISCHEMIC HEART DISEASE ASSOCIATED WITH COPD"

Nastroha T.V.
The higher state educational establishment of Ukraine "Ukrainian Medical Stomatological Academy", Poltava

The article presents the experience of therapy in patients with ischemic heart disease and comorbidity with COPD in
the complex treatment of cardio protective and endothelium protective drug - kardioarhinin. It was found that patients of
the group treated with kardioarhinin, compared with a control group of patients, showed a significant difference in terms
of the disappearance of dyspnea (p <0, 05), pain (p <0.05), a significant lowering of blood pressure (BP) and reducing
of blood cholesterol levels (p <0.05), increasing of aPTT. In the course of treatment in the study group there was a sig-
nificant increase in FEV1 of 9.8% (p <0.05); index Tiffno 11.9% (p <0.05), whereas patients of the control group noted
an FEVI increase 6.9% (p> 0.05); Tiffno index by 7.5% (p> 0.05). The average resting heart rate of the study group
decreased by 27.7% per minute (p <0.05); whereas patients of the control group displade a decrease of the heart rate
of 8% per minute (p <0.05). Patients of the main group had SBP decreased by 15.2% (p <0.05), diastolic blood pres-
sure - 21.4% (p <0.05). Whereas patients of the control group had SBP decreased by 6.1% (p> 0.05), DBP - 8.2% (p>
0.05). Inclusion to the complex therapy of kardioarhinin boosted EF to 9.02% (p <0.05), whereas patients who received
standard therapy, EF increased by 5.3% (p> 0.05). Positive dlinical dynamics of patients treated with combined therapy
by using a solution of kardioarhinin enhanced the quality of life, increased exercise capacity, reduced the period of hos-

pital stay of 1.6 days.

Keywords: kardioarhinin, ischemic heart disease, chronic obstructive pulmonary disease.

Nowadays experts ascertain the fact of dynamic pro-
gression of comorbid pathological conditions. The prob-
lem of comorbidity is extremely important for both physi-
cians and cardiologists [6]. Multimorbidity of pathologies
usually causes a significant change of the classical clini-
cal symptoms of the disease [3,6,8], requires the ap-
pointment of a significant number of medications that in-
crease the risk of drug complications (side effects) and
can lead to polypharmacy.

One of the most frequent comorbid conditions is a
combination of ischemic heart disease (IHD) and chronic
obstructive pulmonary disease (COPD), prevalence of
which ranges from 6.8 to 70.2%, averaging 34.3% [1,2].
Compatibility of ischemic artery disease and COPD, ac-
cording to various studies in older age groups is 62%,
and 15-year survival of these patients is less than 25%
[1, 2, 4].

Simultaneous course of COPD and coronary artery
disease syndrome accompanied by "mutual burdens."
Such a course of comorbidity contribute to certain patho-
genic factors. Hypoxia that develops in COPD and its
compensatory mechanisms (polycythemia, tachycardia)
contribute to myocardial oxygen demand in low oxygena-
tion of the blood and lead to deterioration of microcircula-
tion [1, 10]. The combination of coronary artery disease
and COPD leads to a more severe clinical course of dis-
ease progression of heart failure, a significant decrease
in contractility of the myocardium to the development of
systolic and diastolic left ventricular dysfunction, distur-
bance of vegetative balance and worsening gas ex-
change parameters [2,6]. Treatment of coronary artery
disease in combination with COPD has some difficulties
as active treatment of one disease is at high risk for ag-
gravation of a disease. Thus, the use of B-agonists con-
tributes to the development of adverse cardiovascular
events, one of which is tachycardia — a strong and inde-
pendent risk factor for coronary artery disease and heart

attack, sudden death. At the same time, B arenoblokatory
— drugs of choice in the treatment of coronary artery dis-
ease, can enhance bronchial obstruction and worsen
COPD [1,2].

It requires the appointment of adequate therapy which
will be clinically effective, safe and affordable [5,9]. The par-
ticular interest is kardioarhinin that is cardio and endothe-
lium-protective metabolic remedy. Kardyoarhinin-Zdorovya
is a combined drug based on the amino acid arginine, which
includes dyarhinin succinate, arginine asparahinat, asparah-
inat potassium, magnesium asparahinat. This combination
makes the positive clinical effects of the drug, which is the
reducing of blood pressure and elimination of myocardial
ischemia, coronary endothelial dysfunction, improving blood
circulation [5]. In addition, the drug has antihypoxic, mem-
branstable and antioxidant action.

Purpose — to improve treatment for patients with
comorbidity of coronary artery disease and COPD using
a drug — Kardioarhinin-Zdorovya.

Object of study — 60 patients with coronary artery
disease: stable effort angina FC I, lIA stage heart failure
with preserved systolic function in conjunction with the
COPD group B-C.

The diagnosis was verified on the basis of physical
examination, medical history, general clinical examina-
tion, biochemical (total cholesterol-TC, triglycerides, low-
density lipids — LDL, prothrombin index, fibrinogen, acti-
vated partial thromboplastin time), X-ray of the chest,
electrocardiography (ECG), echocardiography (EhoKS),
bicycle ergometry (VEM). The diagnosis of COPD was
based in accordance with the orders of the Ministry of
Health of Ukraine Ne 555 from 27.06.2013r. [6], based on
the clinical history, X-ray of the chest, the definition of
respiratory function (ERF), the samples with bronchial
spasmolytic.

Patients were divided into two groups: the first — con-
trol (n = 30) — were administered a comprehensive base-

" To cite this English version: Nastroha T. V.. Clinical aspects and treatment of ischemic heart disease associated with COPD // Problemy
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line therapy (nitrates, combined inhaled glucoco-
corticosteroids and long-acting f2-agonists, statins, anti-
coagulants) as metabolic therapy — Dextrose 5% with
Panangin intravenously Ne5). The second group — the
main (n = 30) — to the basic treatment was added a solu-
tion of 5.0 kardioarhiniu intravenously withf 5% glucose
solution 100.0 1 time per day Ne5. The groups were
comparable for age and sex, and degree of cardiac and
respiratory failure.

The main complaint of patients with coronary artery
disease with concomitant COPD was dyspnea — 46 pa-
tients (76.6%). Complaints of dyspnea at rest noted 8 pa-
tients (13.3%). Complaints of cough with phlegm were
found in 24 patients (46.6%), with cough, mostly at night
noted (58%). Complaints of palpitations was seen in 32
patients (53.3%). Heart pain noted 27 patients (45%),
55% of patients had myocardial silent ischemia.

Thus, the obtained data show that patients with com-
bined IHD and COPD have no clear clinical manifesta-
tions of ischemic heart disease, which complicates the
timely diagnosis of angina. One of the possible reasons

100%

for this course of ischemic heart disease is prolonged hy-
poxia, which contributes to the threshold of pain sensitiv-
ity in the respective centers of the brain and activation of
free radical oxidation is one of the mechanisms of silent
myocardial ischemia, which coincides with the opinion of
the authors [1].

Potency assignment included the dynamics of clinics.
Estimated timing of the disappearance of the main mani-
festations of syndromes: pain, and dyspnea, as an indi-
cator of cardiac and respiratory failure. It was found that
patients of the group treated with kardioarhinin compared
with a control group of patients showed a significant dif-
ference in terms of the disappearance of dyspnea (p <0,
05), pain (p <0.05), a significant lowering of blood pres-
sure (BP) and reduce blood cholesterol levels (p <0.05)
increase of activated partial thromboplastin time. The re-
sults are presented in Figures 2, 3.

Patients treated with combined therapy using solution of
kardioarhinin had a positive clinical dynamics which helped
to reduce terms patient's stay in hospital by 1.6 days.
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Fig.1. Terms of dyspnea disappearance
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Fig.2. Terms of pain syndrome disappearance

Therapy with Kardioarhinin-Zdorovye which was
added to therapy of patients with IHD associated with
COPD improved quality of life of patients, increased tol-
erance to physical exercise.

There are such biochemical parameters listed in the
table.

Tabl.

Biochemical parameters in patients with ischemic heart disease and in patients with ischemic heart disease associated with COPD

during treatment.

Measure Control group (n=25) Main group (n=25)
Before treatment After treatment Before treatment After treatment
C':\jl’r'ﬁsf/el_ro' 5,360,62 4,640,46 5,44+0,45 4.240,37*
Triglycerides 2,10,31 2,00,24 1,9540,23 1,8420,32
Mmol/L

'°W'd,\j’:(')‘|3/’l_“p'ds 3,9:05 3,800,34 4,9740,71 3,53+0,89
prothrombin index,% 89,7+2.4 855+1,89 92.8+2.7 84,240 24
APTY, s. 37,2414 39,5+0,82 36,1+1,23 41541,9"
Fibrinogen, g/l 4,8+0,57 4,2+0,49 5,120,42 4,0£0,54

Note: * significant differences before and after treatment
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As evidenced by the results in the treatment of pa-
tients who received adjuvant therapy in addition to kar-
dioarhinin a significant decrease cholesterol levels by
22% (from 5,44 + 0,45 to 4,2 + 0,37) mmol / | (p <0.05);
APTT increase by 10.2% (from 36,1 + 1,2 to 41,5 + 0,9s)
(p <0.05) were detrected. While in patients who received
conventional therapy appropriate indicators were not sig-
nificantly improved.

The results suggest that combined therapy with using
of kardioarhinin improves blood rheology.

In addition, the course of treatment in patients of
group showed significant increase in FEV1 of 9,8% (from
50,52+2,02)% to (56,04+1,9)% (p<0,05); Tiffno growth
index by 11,9% - (from 51,61+2,50)% to
(58,65+2,03)%(p<0,05), whereas in the control group of
patients seen at 6,9% (from 50,92+1,43)% to
(54,73£2,09)% (p>0,05); Tiffno growth index by 7,5%
(from 52,2+2,80)% to (56,45+2,24)% (p>0,05).

Improvement of respiratory function due to increased
concentration of NO in the bronchial tree, which coin-
cides with the opinion of the authors [8].

The use of conventional regimens in patients with
COPD in conjunction with coronary artery disease con-
tributed to certain clinical treatment. Additional assign-
ment of Kardioarhinin-Zdorovye promoted faster (com-
pared with the control group) regression of the symptoms
showed above.

In hemodynamic studies in patients with coronary ar-
tery disease in combination with COPD tachycardia, was
marked which was partially related to treatment with in-
haled b-agonists and contributed to an increase in myo-
cardial oxygen demand, which is undesirable for CHD.
The average heart rate in patients of main group de-
creased from 95,8 + 3,2 to 69,2 + 4,1 min (p <0.05) —
27.7%; while patients in the control group a decrease in
heart rate from 93,2 + 4,2 to 75,3 + 3,6 min (p <0.05) —
8% was observed

The averages SBP and DBP were significantly de-
creased in patients who got aditionally Kardioarhinin-
Zdorovye. Thus, in patients of main group SBP de-
creased from 146,3 + 4,4 mmHg do121,8 + 3,7 (p <0.05),
which accounted for 15.2%. DBP decreased from 92,2 +
3,1do 73,4 + 4,3 (p <0.05) — 21.4%. While in patients in
the control group SBP decreased from 144,9 + 3,7 to
136,1 £ 4,9 mm (p> 0.05) — 6.1%, DBP decreased from
90,8 £2,0t0 82,8 + 1,8 (p> 0.05) — 8.2%.

Hemodynamic measures shows the improvement in
left ventricular contractility of the heart. Thus, the inclu-
sion of a medical complex kardioarhinin boosted ejection
of 50,9 + 2,1% to 56,4 £ 1,8% (p <0.05), ie by 9.2%,
whereas in patients receiving standard therapy, ejection
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fraction increased from 52,2 + 2,7% to 55,1 £+ 2,3% (p>
0.05) — 5.3%.

The results suggest that kardioarhinin improves blood
rheology, as antiplatelet agent for the prevention of
atherosclerosis, as vasodilator.

Thus, the complex therapy of patients with comorbid-
ity with ischemic heart disease and COPD using kar-
dioarhinin promotes more rapid elimination of clinical
manifestations of the disease, reducing the period of stay
of patients in hospitals, improving the quality of life of pa-
tients.

Reference.

1. Amelina T. M. Optimizaziya likuvannya chvorich na
ishemichnu chvorobu serzya v poednanni z suputnim
chronichnim obstruktivnim zachvoryuvannyam legen' I-II
stadii: Dis. kand. nauk: 14.01.02- 2009.

2. Amosova K. M., Osoblivosti diagnostiki ta likuvannya
ishemichnoi chvorobi serzya u chvorich na chronichne ob-
struktivne zachvoryuvannya legen'. /Amosova K. M.,. Ko-
nopl'ova L. F, Sichinava D. Sh.// Ukrains'kiy pul'monologi-
chniy zhurnal.- 2009.- Ne2 — S.22.

3. Berezin A.E. Chronicheskaya obstruktivhaya bolnzn' leg-
kich i kardiovaskulyarnyy risk / Berezin A.E.// Ukrains'kiy
medichniy chasopis.- 2009.- Ne2 (70) — S.62-68.

4. Dudka P.F. Gemoreologichniy status u chvorich na
chronichne obstruktivne zachvoryuvannya legen' / Dudka
P.F., Dobryans'kiy D.V., II'niz’kiy R.l., lordanova N.Ch. //
Ukrains'kiy chimioterapevtichniy zhurnal- Ne 3(26). —
2012.- S.48-51.

5. Katerenchuk |.P. Kardial'nye effekty arginina i effektivnost'
kardioarginina  pri  serdechno-sosudistoy  patologii./
Katerenchuk I.P.// Zdorov’'ya Ukraini.- 2012.- S.76.

6. Nakaz Ministerstva ochoroni zdorov'ya 27.06.2013r. N555.
Chronichne obstruktivne zachvoryuvannya legeni. Adap-
tovana klinichna nastanova, zasnovana na dokazach.

7. Polumiskov V.Yu. Kardioprotektory meksikor i emoksipin
pri lechenii IBS i gipertonicheskogo kriza / Polumiskov
V.Yu., Golikov A.P., Michin V.P. // Ryazanskiy medizinskiy
vestnik.-2004.-Ne21(161)-S.14-18.

8. Tyurina S.N. Vliyanie arginina zitrata na prochodimost'
bronchov i funkziyu endoteliya u bol'nych so stenokardiey
napryazheniya i soputstvuyuschim chronicheskim obstruk-
tivnym bronchitom // Zdorov’ya Ukraini — 2010. — S.20-23.

9. Fadeenko G.D. Komorbidnist' i visokiy kardiovaskulyarniy

rizik — klyuchovi pitannya suchasnoi medizini / Fadeenko

G.D., Gridnev 0O.€., Nesen A.O. [ta in.] //Ukrains'kiy

terapevtichniy zhurnal- 2013. —Ne1- S. 102-107.

Di Napoli P. Long term cardioprotective action of

trimetazidine and potential effect on the inflammatory

process in patients with ischaemic dilated cardiomyopathy

/ P. Di Napoli, A.A. Taccardi, A. Barsotti // Heart. — 2005. —

Vol.91. - P. 161-165.

Chuchalin A.G. Chronicheskaya obstruktivnaya bolezn'

legkich i soputstvuyuschie zabolevaniya./ Chuchalin A.G.

/I Zdorovya Ukraini.-.2010.- Ne2(231).- S.26.

10.

1.

Marepian HagivoB 4o pegakuii 17.09.2014



Tom 18, N 3-4 2014 p.

© Cakesuy B. [., Wnukoea O. A., Kangawes |. M.
YK 616.5-002.2.:575

OCOBJINBOCTI IMYHHOIO CTATYCY XBOPUX HA AJNNIEPTTYHUMA
PUHIT Y 3AJIE)XXHOCTI BI[ NOJIIMOP®I3MY MEHIB TLR 2,4 TA
FAJIEKTUHY-10"

Caxesud B. []., LLinukosa O. A., Katidawes I. 1.

HaykoBo-A0CHiAHWI iIHCTUTYT rEHETUYHMX Ta iIMYHOIOTYHUX OCHOB PO3BUTKY MaToNorii Ta hapmakoreHeTuku Buloro gepxxaBHOro Has-
YanbHoro 3aknagy YkpaiHu «YkpaiHCcbka MenMyHa cTomaTorioriyHa akagemisi», M. Montaea

B UCCren0BaHm pUBEAEHBI TEOPETUYECKOE OBOBLUYEHNE U HOBOE PELLEHNE HAYYHOM 334341 UMMYHOJIOMN U asfIepro-
JI0rMK 110 OfPELAETIEHUIO TEHETUYECKON AETEDMUHNPOBAHHOCTH P a/LIEPINIYECKOM PUHUTE ITyTEM UCCIIELO0BaHNS POSIN
TO/UT-I0406HbIX PELIEMTOPOB BPOXAEHHOIO UMMYHUTETa C rosimmop@umsmom TLRZ (rs5743708), TLR 4 (rs4986790) n
CLC-10 (rs420297). B 0bcrieqoBaHHbIX 60/1bHbIX AP B 76% C/Ty4aeB UMEET HaC/IEACTBEHHYO MPUPOAY MPEUMyLLECTBEHHO
CO CTOPOHbI MaTepy (36%), HAYNHAETCS MPENMYLYECTBEHHO B AETCKOM U 1104POCTKOBOM Bo3pacte (88%) n B 44% cori-
DOBOXAAETCS APYIrovi aryieEprudeckosi narosormed. [pu Mccieq0BaHmm MMMYyHHOIO CTaTyca 60/1bHbIX AP y 15% 60s1bHbIX
HAabJII0AamM YMEPEHHYIO U BLICOKYIO 303MHOMNIINS, TMOBBILLEHNE CPEAHEO YPOBHS OOLYEro MMMyHOr/100ysmHa E, Bbico-
KUe 3HAYEHUs KOTOPOro AOCTOBEPHO OblIN YCTaHOB/IEHbI ¥ GO/IbHbIX CO CDEAHE- TKEOH GOopMoy TeqeHus (p =
0,0008), pocT oTHOCUTE/LHOIrO KosmyecTBa CD4* CD25" Foxp®3 Tper KaeTok co CHimKeHneM cogepxamms IL- 10 u ro-
BbiieHnem IL- 4. BbisB/ieHa AOCTOBEPHAS PA3HNLE MEXAY HacTOTaMU F€HOTUIIOB B IPyIrirax KOHTPosis v 60/1bHbIX AP 3a
nommop@usmom reHa TLR 4 (Asp299Gly). Briepssie McCiIeA0BaHb! MOMY/IUNOHHYIO PacripOCTPaHEHHOCTb T0/IMMOPOU3-
Ma 15420297 reHa ranexktuHy- 10 cpeau L, rnpoxvsaroumx B losraBckou obnactu (CC-76%,; CT-22%,; TT-2%) ObHa-
PYIKEHA JOCTOBEPHAS Pa3HULIA MEXAY YaCTOTaMu FEHOTUIIOB B pyrriax KOHTPosis u 60sbHeIx AP (p = 0,04), noimmop-
@usm rs420297 reHa CLC-10 JOCTOBEPHO Yalle BCTPEYaeTcs B rpyrne 60/bHbIx AP. BbisiB/ieHa 0ocmosepHasi accoyua-
yust Mexdy Hanuyuem nonumopghHol annenu 2eHa CLC-10 u yposHsmu CD4”, CD4* CD25%, e apyrine 20M0o3u20mHbIX
Hocumenet nonumopgHol annenu T u aniess C reHa CLC-10 ycraHos/lieHa docmosepHasi accoyuayusi Mexoy Hanu4du-
em nosiuMopegpHol annenu 2eHa CLC-10 u yposHamu CD4* CD25" Foxp3*, CD¥.

KnioueBble crioBa: annepruyeckuii pUHUT, COCTOSHUE KINETOYHOTO U r'yMmopanbHOro MMMyHUTeTa nonumopduam, Toll-
noaoGHble peLenTopsl, ranektnH-10.

AnepriyHi 3aXBOpIOBaHHS, 30KpeMa, Taki NOLIMPEHI, SK Hi3My (Tonn-nogibHmnx peuenTtopis: 2258G/A reHy TLR2
OpoHxianbHa acTma, anepriyHUi puHIT, aToniyHUiA aep- (rs5743708), 896A/G reHy TLR4 (rs4986790) Ta reHy ra-
MaTUT 3 KOXHWM POKOM CTaloTb BCe Oinbll aKTyanbHO nektuHy-10 (rs420297 C/T)) y naToreHesi AP, ansa no-
Ta cepyrosHoto npobnemoto [Kumar A., Yhosh B., 2009]. rMMBneHHs 3HaHb NPO IMYHOMOriYHI MEeXaHi3aMun po3BUTKY
AnepriyHnii puHiT (AP) — Ue 3axBOpIOBaHHS, L0 Xapak- LibOro 3axBOPIOBaHHSI.

TepusyeTbca |gE-onocepegkoBaHMM iMYHOMOMYHUM 3a-

naneHHaM, WO PO3BMBAETbCA B pesynbTaTi nonagaHHs MaTeplanu Ta METOAN AOC/IIAMKEHHS.

anepreHis Ha cnmsoBy o6onoHKy Hoca  [Van Ans BupilleHHs BUCYHYTUX 3aBAaHb NposefeHo 06-
Cauwenberge P.B. et al., 2001]. CTexeHHs1 45 naujieHTiB Bikom Bif 19 Jo 65 pokiB xBopuX
Y QaHui Yac BU3HaHa TouKa 30py, 3rifHO 3 sikolo AP e Ha AP, Ha cTapii KniHiYHOT peMicii 3axBoptoBaHHS, siki ne-
MYTbTUCAKTOPHUM  3axBoptoBaHHsM (M®3). Cboroai pebyBanu Ha AucnaHcepHOMy o6niky B MomikmiHi4HOMY
MOLUMPEHOI KOHLIEMLIE0 € HacmnigyBaHHA anepriyHux 3a- BIAAINEHHI 4eTBEPTOI MICBKOI KNIHIYHOI NiKapHI Ta anep-
XBOPIOBaHb Ta BU3HAYeHa AOCUThL BENWKa KinbKiCTb reHis, ronoriyHomy BiadineHHi Montascbkoi 06nacHOT KriHiYHOT
LLIO OMOCepeaKoBYe ix MaHipecTaLito. OgHak pesynbTaTi nikapHi im.CknidhocoBcbKkoro. Mpyny MOPIBHAHHA CKnanu
YUCTNIEHHUX AOCHIMKEHb CynepeunuBi:  MONEKyNspHO- 95 npakTu4Ho 3p0poBMx 0CoI6 3 baHky [HK Haykoso-
reHeTUYHi OCHOBM (DOPMYBaHHSI 3aXBOPIOBAHHS MOKN BU- AOCNIJHOIO IHCTUTYTY FEHETUHHWX Ta IMyHOMOM4HKX OC-
BYEHi HegocTaTHLO. Bee Lie nepeTsopioe AP B cepiiosHy HOB PO3BWTKY natonorii Ta chapmakoreHeTukn Buuioro
MeAuKo-colianbHy npobnemy i AMKTye HeoBxigHicTb Ao- AepXaBHOro HapyanbHoro 3aknaay Ykpaiu «YkpaiHcbka
CMiPKEHHS NPUYKUH | IMYHOMNOTYHNX MEXaHi3MiB PO3BUTKY MeandHa CToMaTororiiHa akagemisy, Akl Bynu aHKeTo-
[aHOro 3axBOpOBaHHA ANA po3pobku afgeKkBaTHUX MiKy- BaHi Ta KNiHIYHO OBCTEXEHi ANa BUKNIOYEHHS anepriqHnx
BanbHO-NPOMINaKTUYHNX 3aXOAIB, IO BPaxOBYHOTb €THI- 3aXBOpPHOBaHb.
YHY NPUHANEXHICTb, IMYHOMOMYHY PeaKTUBHICTb | reHe- HiarHoa AP BcTaHOBMOBanM Ha OCHOBI KpUTEPIiB Aja-
TUYHI 0COBNMBOCTI XBOPUX. rHocTukn ARIA (2008) 3a anropuTmMom AiarHOCTUKK npu-
MeTolo JocnimkeHHss 6yno BU3HaYeHHs poni moni- MHATUM B YKpaiHi Ta 3sartBepmxeHum MO3  Ykpainu.
MOpPCi3MiB TeHiB, Lo KOHTPOSIIOTL CTPYKTYPHI Ta pery- AKICTb XUTTA XBOPUX BU3HAYanu 3a OOMOMOroo 3aranb-
NATOPHI eneMeHTN HecneundiYHOT Pe3NCTEeHTHOCTI opra- HOBM3HaHMX onuTyBanbHUKiB (Adult Rhinoconjunctivitis

’ LintyBaHHs npw aTecrauji kagpis: Cakesuy B. /., Llinukosa O. A., Katidawes I. [1. Ocobrugocmi iMyHHO20 crmamycy Xeopux Ha anepaidHull
PUuHImM y 3anexHocmi 6i0 noniMopgiamy 2erie TLR 2,4 ma e2anekmuHy-10 // Npobnemu exonorii i megnumHn. — 2014. — T. 18, Ne 3-4. — C. 34 —
39.
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Quality of Life Questionnaire). AnepronoriyuHe ob6cTexeH-
HS MpPOBOAMMOCA 3a 3aranbHOMPUAHATOK METOAMKO
LUMSIXOM MOCTaHOBKM LWKipHMX prick-TecTiB (TOB «ImyHo-
nor», BiHHnus, YkpaiHa).

OTpuMaHHs nepndepnyHoi KpoBi NauieHTiB 34iNCHI0-
Banu LWNsxXoM 3abopy KpoBi 3 KyGiTanbHOI BEHM HaTLle-
cepLie 04HOPA30BMM MAACTUKOBUM LUNPULOM B 06’emi 1
MIT Y CTepUiibHy CyXxy CKrsiHy npobipky 3 renapuHom (25
Of/mn) anst OTpMMaHHA CyCrneHsii MOHOHYKNeapHUX Kni-
TUH NepudepuyHoi KpoBi; B 06’eMi 4 Mn y BakyyMHy npo-
Oipky 3 EATA (8,4 mr K3EDTA) onsa euginenHs AHK; Ta B
ob’emMi 5 Mn y cTepunbHy Cyxy CKIsiHy npobipky 6e3 go-
[aBaHHA aHTMKOarynsHTiB Ans OTPMMaHHS CUPOBaTKU.

OTpyMaHHsA CycneHsii MOHOHYKNeapHUX KNiTUH ne-
puUdepNYHOI  KpOBi  3AINCHIOBANM  LUMSAXOM  LEHTpU-
dyrysaHHA B rpagieHTi LWinsHocTi ikon-seporpadiHy
(1,077 r/mn). CupoBaTky BMAINANM 3 nepudepnyHoi Kpo-
Bi, 3ibpaHOi HaTLWecepue y CTepunbHYy CyXy CKMsiHy npo-
Oipky 6e3 gogaBaHHA aHTUKOArynsHTIB, LUMASXOM iHKyOy-
BaHHS Ta ueHTpudyrysaHHa [bepkano J1.B. Ta iH., 2003].
BugineHHsa reHomHoi OHK npoBogunu metogom deHorn-
xropodhopmHoOT ekcTpakuii [EnpuHues A.T. u gp. 2008].
BuaHayeHHs1 noniMopgiamiB Tonn-nogibHNX peLenTopis:
2258G/A reHy TLR2, 896A/G reHy TLR4 nposegeHo me-
TOoAOM nornimMepasHoi naHutorosoi peakuii (MJ1P). Amnni-
(ikauito npoBoannM 3a gonomorol amnnidgikatopa «Te-
punk» («QHK-TexHonorusay», Mocksa) 3a BigNoOBIAHOKO
Nporpamor0 3 BMKOPUCTaHHAM crneumdiyHNX OniroHykne-
OTUAHUX NpanvMepiB i3 HACTYMHUM PECTPUKLINHUM aHani-
3om [Iamarinoea O.B. Ta iH., 2011]. OeTekuia npoaykTis
amnnigikauii npoBeAeHa 3a AOMNOMOro enekTpodopesy
B 3% araposHomy reni («Helikon», Mocksa) B 1 x TBE
(50 MM Tpunc-H3BO3 ta 2 MM EATA, pH 8.0) 3 nogans-
Wwoto Bidyanisaujieto pesyneTatiB y Y®-ciTni Ta doTto-
rpadpyBaHHAM.

[ns BM3Ha4YeHHA noniMopiamMy reHis NpoBoAWAN BU-
AineHHsa reHomHoi [HK 3 nepudepnyHoi KpoBi 06CTeXY-
BaHWX 3a pJonomorow Habopy «[HK-akcnpecc-kpoBb»
(OO0 HM® «lutex», Poccus), amnnicikysanu 3a gono-
MOroto anenb-cneundiyHoi noniMepasHoi NaHUoroBoi
peakuii B 35 MKN peakLuiiHOi CcyMilli 3 gogaBaHHAM no 5
nkmMonb cneuundivHmx npanmepis. Mpoayktn amnnidikauii
reHy ranektuHy-10 igeHTudikysanun 3a gornomorowo dry-
OpPUCLIEHTHOI peecTpalii HakonnyeHHs [OHK 3a kaHanamm
donroopecueHLii.

deHoTMN niMdounTiB aHanisyBanu 3a [ONOMOrow
BM3HAYEHHSA pPIiBHIB eKcnpecii MOBEPXHEBUX aHTUreHIiB
knituH CD4, CD25 Ta BHYTPIiLIHBOKMITUHHOrO 6inka
Foxp3® MeTogoM  npoTouHoi  LuTOdbroopuMeTpii
(«EPICS XL-MCL»(«Beckman Coulter»,CLLA) 3a cTaH-
[apTHOK METOAMKOK, BUKOPUCTOBYHOYM BiANOBIAHI MOHO-
KnoHanbHi aHTuTina (BnMpobHuuTeo «CopbeHT», Pocis;
«eBioscience», CLUA).

3 MeTo BM3HAYeHHS CTaHy rymoparnbHOi NaHKku iMy-
HiTeTy xBopux Ha AP Bu3Ha4anu piBeHb 3aranbHoro IgE
B CUpOBaTLi KPOBi BM3Ha4anu 3a NpUHLMNOM [ABOCANTO-
BOro (ceHaBiy) iMmyHodbepMeHTHOro aHanisy 3a 4OmnoMmo-
roto Tect-cuctemm I®A Ons KinbkiCHOrO BU3HAYeHHS 3a-
ransHoro IgE (TOB «Ykpmen-[oH», YkpaiHa). KinbkicHe
BU3HaYeHHs iHTeprenkiHy-4 Ta iHTepnenkiHy — 10 y xBo-
pux Ha AP npoBogunu 3a gonomMmorot Tect-cuctemm IPA
ONs KINbKICHOTO BU3HAYeHHA iHTepnenkiHy — 4 Ta iHTep-
nevikiHy — 10 TOB «Ykpmea-[loH» (YkpaiHa) 3rigHO iH-
CTPYKLUi 0o HabopiB. ONTWYHY ryCTUHY AOCHiAXyBaHUX
3paskiB BUM3Ha4yanu Ha iMyHObepMeHTHOMY aHanisatopi
“Stat-Fax 2100” (USA) npu goexuHi xsuri 450 HM.

35

CraTtnctuyHy obpobky oTpumaHux pesynbTaTiB npo-
BeNnu 3a Jonomorow cratuctudHoro nakety STATISTICA
6.0 (StatSoft Inc., USA) 3rigHo 3 pekomeHgauisamu. MNopi-
BHSIHHA YaCTOT FeHOTMMIB MK AOCHIAXYBaHMMU rpynamm
NMPOBOAMNM LUMSAXOM aHanisy Tabnuub ChnpsKeHOCTi 3a
[0MoOMOrot ToyHoro Tecty diwepa. [Ang nopiBHAHHA Ya-
CTOT anenewn BMKOPUCTOBYBanu Kputepin xz. Onsa ouiHkm
OOCTOBIPHOCTI BigMIHHOCTEN MiX rpynaMmv BUKOPUCTOBY-
Banu TOYHUI ABOCTOPOHHIN KpuTepin diwepa (ana ma-
nux rpyn). Ana ycix BMAIB aHanidy CTaTUCTUYHO 3Haudy-
LWnMK BBaXkanu BigMiHHocCTi npu p < 0,05.

Pe3ynbTtaTtn Ta ix 06roBopeHHs.

BuBuyeHHs o6cTexyBaHux 45 xBopux Ha AP BikoM Big
19 po 65 pokiB (cepen Akux xiHku cknanu 49%, a 4yonosi-
kn 51%) nokasano, Wo B 3anexHOocCTi Big nepiognyHoCTi
BMNNUBY anepreHy, xapaktepy nepebiry Ta 4actoTu cumn-
ToMmiB Y 27% (12 xBOpWX) BUSBREHWI LiNopiYHuiA (abo
nepcuctytounin) AP ta y 73% (33 xBopwux) ce3oHHuI (abo
iHTepmiTytoumin) AP. CTyniHb TSKKOCTI 3aXBOPHOBAHHS
OLiHIOBaBCSA Ha OCHOBI 3aranbHONPUAHATUX KpUTEpIiB Ai-
arHoctukn ARIA (2008) [Brozek J.L. et al., 2008] 3 ypa-
XYBaHHAM aHaMHECTUYHUX MOKa3HWUKIB, TSHKKOCTI KiHiy-
HUX MNposBIB, X BMAMMBY Ha 3ararnbHWN CTaH Ta SKICTb
XUTTS (Npaue3naTHiCTb, HaBYaHHS, BiAMOYMHOK, OEHHY
aKTUBHICTb, COH Ta iH.), YaCTOTU 3aCTOCYBaHHS MiKapCb-
Knx 3acobiB Ta ix edekTMBHOCTI. Ha OCHOBI LbOro BCTa-
HoBunu nerkuii nepebir — y 11 (25%), cepegHbO-BaXxKKWN
—y 32 (71%), Baxkkuii — y 2 (4%) obCTEXEHMX XBOPUX Ha
AP. YcknagHeHun AP BusiBneHun y 32% o6CTeXeHnx
xBopux. Cepef, HUX HaWBINbL MOLUMPEHUMW BUSIBUMUCDH:
PUHOCUHYCUT Nonuno3Huin-18%, cepepHin otut-9%, am-
cdyHKLia eBcTaxieBnx Tpyd Ta napuHriT — 6%.

AHaMHECTUYHO BCTaHOBMEHO, LIO PO3BMTOK 3aXBO-
ptOBaHHA MOB’A3aHWI i3 BNMVMBOM anepreHis Ha opraHiam
nepeBaxHO B AUTAYOMY Bili — 56% (25 xBopux), a Takox
B MNigniTkoBOMy Ta Monogomy BianosigHo — 32% (14 xBo-
pvx) Ta 12% (6 xBOpUX), LLO 3yMOBIIEHO 0COBIMBOCTAMM
iMyHHOT cuctemn B autadomy Biui [ OparHHuk [.H., 2010].
HasBHicTb anepriyHmx 3axBoptoBaHb Yy poaudis |-l cTy-
neHo cnopigHeHocTi 3 6oky maTtepi BusiBneHa B 35%, 3
Ooky 6atbka — y 30%, 3 6oky o6ox 6artbkiB-y 11% ycix
obcTexeHnx xBopux Ha AP, IO y3rogKyeTbCsl 3 Hayko-
BMMU JAHVMMMU LLOOO NEPEBAXXHOTO 3B’sI3KY 3 anepriyHimMm
3axBoptoBaHHAMM 3 Goky  MmaTepi  [OxoTHMKOBa
E.H.,2008].

Mpun anepronorivHoMy obcTexeHHi xBopux Ha AP y
89% naujieHTiB 6yny BUSIBNEHI NO3UTMBHI LLKIPHI Npobu
Ha nNunkosi, rpnbkosi, NoBOyTOBI, enigepmManbHi Ta Xxap4oBi
aneprexu, npu Yomy y 7% mana micue ceHcubinizauisi oo
ogHieil rpynu anepreHy, y 29%-po ABox rpyn, y 36%-ao
TpboXx rpyn, y 13%-go 4oTmpbox rpyn, a B 4%-00 BCiX
M'ATU rpyn anepreHis.

KoHuenuis HacnigysaHHs AP, Wo peanisyeTbca guc-
dYHKUIE IMyHHOT cucTemMu, goBedeHa KriHiYHUMKU crno-
CTEPEXEHHAMM Ta B Hall 4ac He BWKIMKAE CYMHIBIB
[OxoTHukoBa E.H.. 2008]. ¥ natoreHesi AP 3a3Buyan
nposigHUMK po3rnggaTb IgE-onocepegkoBaHi  iMyHHiI
peakuii [OpaHHuk .H., 2010]. Pe3ynbtat 4mcrneHHux
JocnigXeHb CNOHYKanu yYeHnx A0 NOLUYKY HOBWX KOHLe-
nuin imyHonatoreHesdy AP. Bigkputta T-perynsatopHux
(Treg) KNITUH BU3HAYae LWNAX OO0 PO3YMIHHSA MeXaHi3miB
nepudepuyHoi TonepaHTHOCTI Ta iHAykuil Tx1-ta Tx2 —
onocepeaKkoBaHMX iIMYHHUX peakLuiii, AncbanaHc skux cy-
npoBoaXye po3sBuTok AP. Bigomo, WO BaXnuBUM € He
CTiNbkM cniBBigHOWEHHA Tx1> <Tx2, cKinbku akTuBalis
BignosigHMx T-perynatopie iMyHHOI Bignosigi [TutoBa
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H.AO., 2009]. Kpim Toro, BBaXaeTbCa AOBEOEHUM, LLO Nn-
Wwe Ha paHHix cTagiax dopmyBaHHa AP gomiHye Tx1
BMNAMB, a nisHilwe aucbanaHc Tx1/Tx2 BuM3Ha4YaeTbCA Ha
kopucTtb Tx2. Cnig 3asHaunTu, Wo B GiNbLIOCTi BUNaakKiB
uYxaHHs, cBepbiX Yy HOCi, pvHopes, 3aKnafeHHICTb Hoca
Oynu cunbHilwe BUpaxeHi came B Ni3HIO ¢a3y aneprivyHoi
peakuii 1 Tuny, Oe npoBigHy ponb BigirpaioTe Tx2
[Lityvakova L.I. et al., 2001].

JocnipxeHi nokasHWKn nepudepryHOi KpoBi Ta noka-
3HVKKM IMyHHOrO cTaTycy xBopux Ha AP B cTagii pewmicii
(piBEHb NENKOLMTIB, BiAHOCHA KiNbKiCTb NiMdoumTiB, Bia-
HOCHa KinbKiCTb €03uHOINIB) B LiNIOMY BignoBiganu Ho-
pManbHMM MOKasHWKaM MNPaKTUYHO 340POBUX  OCIO
(tabn.1) [ NMnutenHoB A.B., 2007].

Tabnuysi 1
ImMyHomozeidHi nokasHUKU obcmexeHux xeopux Ha AP

MokasHuk MokasHukn npzléTigquo 3popoBuX Moka3Huku xBopux Ha AP, n=45
3aranbHun IgE, MOa/mn 0-130 198,2 + 11,42
CD4",% 39+5 40,5 + 1,02
CD4"/CD25"% 9,4 +2,05 16,5 + 1,9 (0,25)
N N R 5-10%
CD4°CD25 Foxp3™,% sin CD4" 4,66+ 0,38
1J1-10, nr/mn 0-50 nr/mn 0,35+ 0,016
IN-4,nr/mn 0-20nr/mn 50,34 + 3,58

OpHak y 15% nadieHTiB BuABNeHa eo3nHoinis 3i
36inblIeHHAM abConTHOI Ta BIOHOCHOI KiNbKOCTI €03u-
Hopinie lMpwu BM3HaYeHHi piBHA 3aranbHoro IgE y 76%
nauieHTiB BiA3HAYa€eTbCs OOCTOBIPHE NiABULLEHHSA Mokas-
HWKiB, piBeHb 3aranbHoro IgE ctaHoBuB 198,2 + 11,42
MO/mn, wo nigTBepaXye npoBigHy ponb  IgE-
onocepegkoBaHMX  iIMyHHUX  peakuin  npu  aTonil
[Johansson S.G.O et al., 2001; Kaidashev I.P., 2009].

Cnig 3a3HaunTM 3pOCTaHHA BiQHOCHOI  KiNMbKOCTI
CD4'CD25"Foxp3*Tper KniTuH y MOpiBHSHHI 3 MOKasHu-
KaMy MpaKkTUYHO 300POBUX MOAEN, WO Y3rO4XYeTbCa 3
pesynbTatamu cyyacHux pgocnigxeHb [Bellinghausen I.
et. al., 2003; Schmidt-Weber C.B. et. al., 2005]. Otpuma-
Hi JaHi NiaTBepAXyloTb KOHUenNLUilo, Wo iMyHHa BignoBsidb
Ha anepreHun y 3gopoBux Ocib Ta XBOpWUX Ha aneprio €
pe3ynbTaToM ChiBBIOHOLLEHHSI MK anepreHcneungiyHm-
mMu Tper knituHamu Ta Th2 knitTnHamu [Bellinghausen |.
et. al., 2003; Takahashi T. et al., 2000].

BusiBneHi nopylleHHs UMTOKIHOBOI perynsuii y o6-
CTeXeHHUX XBopux Ha AP, a came nigBuLLEeHHS BMICTY IL-
4 (84%)-w0 nigcunioe BMXKMBAHHA eo3uHodinie. B cepe-
OHbOMY nokasHuk cknagas 50,34 + 3,58 nr/mn, wo B 2,5
pasu nepeBuLLYye 3HAYEHHS MOKa3HWKIB 300pOBMX OCIb.

BaxnuBmumu cknagoBuMK KNiTUHHOT iMYHHOT BignoBigj
€ Tper kniTMHW, WO perynioTb dyHKUilo T-xennepis Ta
T-UMTOTOKCUYHMX KNiTUH, 3abe3neyyoun CnpsAMOBaHICTb
Th1/Th2 Tunis imyHHOT Bignosiai. JocnigaXeHHA OCTaHHix
POKiB BKa3yldTb Ha iCHyBaHHS iHOoyumbenbHux IL-10-
npoaykytounx Tper knitnH [@penanuH N.C., 2005; Bepe-
xHasa H.M., 2013]. 3a HawmmMu gaHumun piBeHb cynpeco-
pHoro uuTtokiHa IL-10 y xBopux Ha AP y cepeaHbomy
cknas 0,35 + 0,016 nr/mn.

3rigHO 3 cyyacHUMWM AocnigKeHsiMU, reHn aTonii Ta
MOB'A3aHUX 3 HEK CTaHiB CKOHLEHTPOBaAHO B OCHOBHOMY
y 10 ginaHkax reHomy nroguHun [Carroll W., 2005]. IcHy-
I0Tb BiJOMOCTI LWOAO acoujialii anepriyHoro puHiTy i3 no-
nimopdiamom reny TIM-1 [Mou Z. et al., 2010], CD14 [
Han D et al., 2010],TLR 2-4 [Kang I.. et al., 2010], RNAse
3[Kang I. et al, 2010].

3 MeTol BU3HA4YeHHS poni noniMopdiamy OKpemMux
reHiB, siki KOHTPOMNIOTL CTPYKTYPHI Ta perynsaTopHi ene-
MEHTU HecneundiyHOi Pe3NCTEHTHOCTI OpraHiamy, B po3-
BWTKY anepriyHoro puHiTy, BU3Ha4eHa po3nOBCIOMKEHICTb
nonimopcpiamy reHy TLR2 (rs5743708), reHy TLR 4
(rs4986790) Ta reHy CLC-10 (rs420297) B rpyni cnocte-
PEeXeHHS i B rpyni NonynsauiiHOro KOHTPOI, NpoBeAeHO
aHani3 iMyHOnoriYyHMX NOKa3HWKIB Ta KMiHIYHUX MPOSBIB Y
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XBOPMX 3 MONIMOP(HMMMU BapiaHTamMn [OCNISKYBaHNX
reHie. LUnaxom mMonekynspHoO-reHeTU4YHOro AOCHIAXEHHS
cepepn xBopux Ha AP 6yno BugineHo HociiB noniMmopdHux
anenen Ta nNpoBedeHO aHani3 po3noAifly reHoTuniB 3a
gocnigxXysaHnmu nonimopdizamamu.

B oci6, o Bxoaunu Jo rpynu KOHTPonto, YacToTa re-
Hotuny TLR2 GG craHoBuna 97,8%; 4acTtoTta reteposu-
rotHoro reHoTuny GA — 2,2%, nonimopdHuin reHotun AA
He OyB BusIBNeHW. Y rpyni xsopux Ha AP BignosigHi pe-
synbtaty 6ynu takmmmn: GG — 93,3%, GA — 6,6% Ta AA
TakoX He OyB BusSBNEHUN. He BUsIBNEHO OOCTOBIPHOrO
3B’A3KY MK 4acTOTOl MnosiBu noriMopdoHoi aneni A B
rpyni KOHTPONI0 Ta XBopux Ha AP ()(2 =0,74; p = 0,34).
OTpumaHi pe3ynbTaTi BiACYTHOCTI acouiauii nonimopdi-
amy 2258G/A reHy TLR2 3 AP y3rogxyTbcsa 3 iHLWMMK
HaykoBuMK aaHumu [ Modrzynski M., 2007].

Mpun pocnigxeHi nonimopdiamy reHy rs4986790 TLR4
B rpymni KOHTPOMIO YactoTa noniMmopdHoro reHotuny AA
craHoBuna 95,6%, reteposurotHoro reHotuny AG -
4,5%, nonimopdHuii reHoTMn GG He BUABMNEHUR. Y XBO-
pux Ha AP BignosigHo: AA — 92,3%, AG — 7,7% Ta GG —
He BusABNEHMNA. [JOCTOBIPHO 3HAYHO BWLLOK BUSABMUMACSH
Pi3HMLUSA MK YacToTaMu reHOTUNIB Yy rpynax KOHTPOo Ta
xBopux Ha AP (p = 0,03). YactoTa nonimopcHoi aneni G
B rpyni xsopux Ha AP cknana 7,7% ()(2 =3,68; p=0,06)y
MOPIBHSAHHI 3 rPYMOK KOHTPOIMIO, BUSIBMEHAa Pi3HWLSA Ha
piBHi cTaTucTnyHoi TeHgeHuii [Davila |. et al., 2009].

PDyHKUioHanbHUI nonimopdism reHa TLR4 nonsirae B
3aMiHi acnapariHoBoi KMCroTun Ha rniunHoBy
Asp299Gly1187 (rs4986790) [ Montes A.H. et al., 2006].
Y pesynbTaTi 3HWXYETbCA 3aaTHICTb TLR4 o posnisHa-
BaHHs BiAMNOBiAHUX NiraHaiB abo 4O NPOBeAEHHS BHYTPI-
LWHBOKMITUHHUX CUrHaniB, WO NPM3BOAWUTbL OO MEHLU BU-
paxeHOoi akTuBaLii KMiTUH iIMyHHOT cucTeMm nicns 3ycTpidi
3 natoreHoM. [Schnare M. et al., 2006; bavipakosa O.J1. n
ap., 2008].dyHkuioHanbHMIA nonimopdiam TLR4 nopywwye
perynsuito BpoAXXeHoi iMyHHOI BignoBiAi, WO € OCHOBHUM
YMHHWMKOM aucbanaHcy T1/T2-xennepie [Cumbupues
A.C., 2005]. MogibHuin mexaHiam Bigirpae BupianbHy
ponb y bOpMyBaHHi XPOHIYHOrO 3ananbHOro NpoLecy Ta
npuBepTae yBary ik NOTEHLIMHUIA YUHHUK PUSUKY PO3BUT-
Ky aToniyHoi natororii, 3okpema AP [Kang . et al., 2010].

Mpn pocnigxeHi nonimopdpiamy rs420297 C/T reHy
CLC-10 y rpyni koHTponto Yactota reHotuny CC craHo-
Buna 75,56%, reteposurotHoro reHotuny CT — 22,22%,
reHotun TT — 2,22%. Y xBopux Ha AP BignogigHo: CC —
57,78%, CT —24,44% 1a TT — 17,78%.
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BusiBneHa goctoBipHa pi3HULSA MK YyacToTamu reHo-
TUNIB y rpynax KoHTponto Ta xBopux Ha AP (p = 0,04).
[loCTOBIpHO 3HAYHO BMLLOK BUABMIIACS Pi3HULA 3a Yac-
ToToto noniMopdHoi aneni T B rpyni xBopux Ha AP-30%
()(2 = 6,42; p = 0,011), y NOPiBHAHHI 3 rPyno KOHTPOSHO.
Y BOoCRimKeHHAX 3aKOPOAOHHMX YYEeHUX BMBYEHHIO acolli-
auii anepriyHOro puHITy i3 NoniMopdiaMoM reHy ranekTu-
Hy-10 (CLC-10) ocTaHHiM Yacom NpuAinseTbca ocobnvea
yBara [Bryborn M. et al., 2010].

FeHeTUYHI mMapkepy MOXYTb BM3HAYaTU CXMITbHICTb
[0 3axBoploBaHHA abo OyTn acouinoBaHMMK 3 BiAMNOBIA-
HMMW MaTOrEeHETUYHO 3HAYYyLLMMKU MOoKa3HUkamu. Tomy B
MeXax MPOMOHOBAHOro JOChiMmKeHHs 6yno BMBYEHO
BnnuB nonimopdiamy reHy TLR2 (rs5743708), reny TLR
4 (Asp299Gily) Ta reHy CLC-10 (rs420297) Ha nepebir Ta
ocobnumeocTi kniHiYHUX nposieiB AP. Mig yac aHanisy Bia-
MiHHOCTI 32 4aCTOTO BUSIBMIEHHS LIiNTOPIYHOT Ta CE30HHOI
dopmun nepebiry mixx rpynamm xsopux Ha AP 3anexHo
Big reHotunis nonimopdiamy 2258G/A reHy TLR2 Ta reny
TLR 4 (Asp299Gly) He Manu CTaTUCTUYHOI 3HAYYLLIOCTi.

Cnig 3asHa4yMTU HasBHICTb BIpOrigHWMX BigMiHHOCTEWN
MiX rpynamm 3anexHo Bif reHoTuniB nomniMopdiaMy reny
TLR4 Asp 299 Gly 3a HasiBHiCTIO CynyTHiX anepriyHux
3axBoOploBaHb. [JOCTOBIPHO, LLO YacTille y LMX XBOPKX Ha
AP Bussnanu cynytHio BA (p=0,0003), cynyTthin AL
(0,0031) Ta BA y noegHanHi 3 Al (p=0,0005). BiporigHi
BIOMIHHOCTI MiX rpynamu 3anexHo Big reHoTunis noni-
mMopdiamy rs420297 C/T reHy ranektuHy-10 Oynu BusiB-
neHi 3a KniHiyHUMK popmamm AP. [ocToBipHO, WO Yac-
Tiwe y xBopux Ha AP 3 noniMopgHO anenmnto ranektu-
Hy-10 BusiBNanu uinopidyHy gopmy AP (p=0,0001).

Ak 3asHayanocs paHiwe, MNOpyLUeHHs piBHOBaru
T1\T2-xennepis 3 nepeBaxaHHsaM Th-2 iMyHHOI Bignosigi
Bigirpae nposigHy ponb B po3suTky AP. Y Bignosigb Ha
BMSMB anepreHiB y xsopux Ha AP BigOyBaeTbCs BMBIfb-
HeHHA Th2-UMTOKIHIB Ta IHAYKYETbCA akTuBaLisi €03MHO-
diniB, onacucTnx KNiTUH Ta nNigBuweHnMn cuHTes IgE. Ic-
HYIOTb BIJOMOCTI, IO 3a3HayeHi peakuii BiobyBatTbcs
onocepeakoBaHo 4epe3d TLR2,4 [Kprouko T.O. Ta iH.,
2011; Ahmad-Nejad P. et al., 2004]. Bigomo Takox, W0
ranektmH-10 € HeoOXigHUM ANS 3AiINCHEHHS perynsaTop-
HOT aKTUBHOCTI Treg KNiTWH [Kubach I. et al., 2007].

3 MeTOo BUSABMEHHSA BIAMIHHOCTEN MK XBOPMMM Ha
AP 3anexHo Big AocnigxyBaHux nosniMopgiamMis reHy
iMyHOMOrYHMMU NOKa3HuKamu Oyno npoBeaeHe MopiB-
HSIHHSI  BiZMOBIAHUX TpPyn 3 BUKOPUCTAHHAM KpPUTEPItO
MaHHa-YiTHi.

BusiBneHa pocToBipHa pi3HUUSA MK rpynaMu XBOpUX
Ha AP 3 HasBHicTio aneni A reHy TLR2 ta romo3urotHu-
MU Hocisimu aneni G 3a nokasHukom CD4* (Uin=42;n=3) =
12,00; p=0,020).

BuasneHa gocToBipHa pisHMUS MK rpynamum XBOpUX
Ha AP 3 HasBHicTi0 nonimopdHoi aneni T reHy CLC-10
Ta roMO3UroTHUMM Hocisimu aneni C 3a nokasHukom CD4"
(Un=26;n= 9) = 139,50; p=0,014). Cnig 3asHaunTy, Wo pi-
BeHb ekcnpecii Monekyn CD4" y xsopux Ha AP 3 anennio
T reHy ranektmHy-10 B cepefHbOMY MaB TeHAEHLUilo [0
36inbLeHHs, a y xBopux Ha AP HociiB aneni C He Buxo-
OVB 3a MeXi MNOKa3HWKIB MpaKTUYHO 340pOBUX OCID
(Tabn.2).

Tabnuus 2

BidmiHHOCMI 3@ iMyHOMO2iYHUMU MOKa3HUKaMu X80pux Ha AP 3anexHo gid eeHomuriie noniMopgiamy eeHy eanekmury-10

Moka3Huk XBopi Ha AP 3 reHotunamu CT+TT, (n=19) XBopi Ha AP 3 reHotunom CC, (n=26)
CD4" % 44 14+1,92 37,92+1,37
U, p U(nzze;n=19)= 139,50, p=0,014
CD4" CD25",% 11,09+1,32 21,16+2,96
U p U n=26;0= 19)= 136,00; p=0,012
BaranbHun IgE, MOg/mn 234,86+12,46 171,48+15,74
U, p U(n=26;n=19)= 138,50, p=0,013
IN-4,nr/mn 61,61+5,30 42,11+ 4,22
U, p U(nzze;n=19)= 123,00, p=0,004
1J1-10, nr/mn 0,303+0,11 0,394+0,024
U, p U(n:ze;n:19)= 136,50, p=0,011

U, p'sidmiHHoCcmi MiX epyriamu 3a kpumepiem MaHHa-YimHi

Takox rpyna xsopux Ha AP 3 anennto T reHy CLC-10
JOCTOBIpHO Bigpi3HANach 3a BULLMM 3HAYEHHAM pPiBHS
CD4"CD25" (Upn=26m= 9) = 136,00; p=0,012) Big rpynu
xBopux Ha AP romosunroTHux HociiB aneni C. OTxe, rane-
KTUH-10 € HeoOXiAHUM ANs 30iACHEHHS PErynATOpPHOI ak-
TUBHOCTI Treg KNITUH.

Mpu nopiBHSAHHI NokasHWKIB 3aranbHoro IgE y rpyn
XBOPUX 3anexHo Bifg reHoTunis nonimopagiamy reHy CLC-
10 OOCTOBIpHO OynM BCTAHOBIMEHI BULL 3HAYEHHS PiBHIO
IgE y xBopux Ha AP 3 anennio T reHy CLC-10 (U(n=26:n=9)
=138,50; p=0,013) skuin ctaHoBMB 234,86+12,46 MO/mn.

BusiBneHi nopyLleHHs UMTOKIHOBOI perynsuii 3 gocTto-
BipPHUM MiABULLEHHAM NokasHukiB IJ1-4, Wwo nigcunoe Bu-
X1BaHHS eo3nHodiniB. Mixk rpynamMum XBopux 3anexHo Bif
nonimopcpiamy reHy CLC-10 BcTaHOBrneHi [OCTOBIpHO
BULi 3Ha4YeHHs nokasHukiB I/1-4 y xBopux Ha AP 3 anen-
mo T reHy CLC-10 (Un=26;n= 9) =123,00; p=0,004), piBeHb
Akoro ctaHoBuB 61,61+5,30 nr/mn.

PiBeHb cynpecopHoro uuTokiHa IJ1-10 y xBopux Ha AP
y cepepHbomy cknae 0,35 + 0,016 nr/mn. Lle moxe 6yTtn
nos’sa3aHuM 3 pisHMMK dopmamn AP, konu y xsopux 3
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XPOHIYHOK POPMOIO MpoLecy piBeHb KoHueHTpauii 1J1-10
MOX€E 3HAYHO 3HWMXKYBATUCb MOPIBHAHO 3 MOKa3HMKaMM
rocTpoi CTagii 3axBOpHOBaHHA (MOXe nosicHoBaTucs 306i-
NbLUEHHAM KOHUeHTpauii y cupoBaTui UMUTOKIHIB Tx-1
npocpinto) abo 3anuwaTtncs NiABULLEHMM BiAMNOBIAHO O
nokasHukis Hopmu [AdpaHHuk .H., 2010]. Mix rpynamu
XBOPUX 3arnexHo Bif noniMopdiamy reHy ranektuHy-10
Oyna BusIBMeHa pi3HWUA 3a nokasHukamu pisHio |L10;
BUMLLi 3HAYEHHS SKOro AOCTOBIpHO Oynu BCTaHOBNEHi y
xBopux Ha AP romoaunrotHux HociiB aneni C (Un=26;n= 9)
=136,50; p=0,038) Ta cknanu 0,394+0,024 nr/mn.

BuasneHa gocToBipHa pisHMUS MK rpynamm XBOpuUX
Ha AP romosurotHumun Hocismu aneni T reHy CLC-10 Ta
FOMO3UIOTHUMM HocissMu aneni C 3a nokasnHukom CD4"
(Un=26;n= 19) = 37,00; p=0,006). Takox rpyna XBopux Ha
AP romoauroTHux Hociie anenni T reHy CLC-10 gocTosi-
pPHO Bigpi3HANacb 3a BULWWM  3HAYEHHSIM  PiBHS
CD4°CD25'Foxp3™% (Up=26:m=s) = 52,50; p=0,037) Big
rpynu xBopux Ha AP rOMO3MroTHMX HOCIiB aneni reHy
CLC-10 (tabn. 3).
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Tabnuus 3

BidmiHHOCMI 3@ iMyHOMI02iYHUMU MOKa3HUKaMU X80pux Ha AP 3arnexHo 6id eeHomuriie nonimopgiamy eeHy eanekmury-10

20MO3U20MHUX Hociig

MoKazHNK XBopi Ha AP 3 reHoTuUnom TT reHy ranekTuHy- XBopi Ha AP 3 reHoTunom CC reHy ranektuHy-
10, (n=8) 10, (n=26)
CD4",% 46,96+2,30 37,91+ 1,37
Up Unein= 26 = 37,00; p=0,006
CD4°CD25 Foxp3”,%
(Tuc/mKn) 6,61+1,54 4,08+ 0,35
Uv P U(n:S;n: 26)= 52150; P=0,037

U, p'sidmiHHoCcmi MiX epyriamu 3a kpumepiem MaHHa-YimHi.

OTpumaHi pesynbTaTi NiOTBEPAXYHOTb, L0, He3Ba-
Xawuu Ha 3HaYHy BHYTPIKNITUHHY €KCNPECilo ranekTuHy-
10 B CD25" Treg KNiTUHAX, BiH 6e3nocepeaHbO He Gepe
y4yacTi B MPUrHiYeHHi dyHKUiT CD25" Treg KNITUH, OAHaK
cneundiyHa 6nokaga ranektuHy-10 BigHOBNIOE nponi-
tdepaTusHy 3aaTtHicTe CD25" Treg KNITUH Ta nigcunioe ix
cynpecuBHi dyHkuii. Omxe, ranektuH-10 € HeobXxigHUM
ANs 3AINCHEHHSA PerynsATopHOl akTUBHOCTI Treg KMITWH
[Kubach I. et al., 2007].

Omxe, BUSABMEHI B pe3ynbTaTi OOCMIOXKEHHS 3MiHW i
B32EMO3B’A3KM KITiHIKO-IMYHOMOMYHUX MOKa3HUKIB Yy XBO-
pux Ha AP HociiB nonimopdHmx anenen redis TLR2, TLR
4, CLC-10 po3BonsitoTh NPUNYCTUTU BaXNUBE 3HAYEHHS
3a3HayveHux noniMmopiami y BM3HadeHHi nepebiry AP,
HasIBHOCTI CynyTHbLOI MaTonorii, noniBaneHTHoi aneprii y
xBopux Ha AP Ta peanisadii iMyHHUX MexaHi3MiB y naTto-
reHesi 3axXBOpPIOBaHHA.

BUCHOBKM

1. B obcrexeHnx xsopux AP y 76% Bunagkis mae
cnapkoBy npupogy nepesBaxHo 3 6Goky matepi (36%),
PO3MOYMHAETLCS MEPEBAXKHO B AUTSHYOMY i MiANiTKOBOMY
Billi (88%) i B 44% cynpoBOOXKYETHLCS IHLLIOKO aneprivyHo
naTtonorieto. BuaHaveHi kniHivHi chopmu AP-y 27% uino-
piyHMA Ta y 73% CE30HHMI, 3a CTyMeHeM TSHKKOCTI BU-
ABUNn: nerkun — y 32%, cepeaHbOTHKKUIA =y 62%, TsK-
kun — y 6% nepebir 3axBoptoBaHHs. [pu anepronoriyHo-
My obcTexeHHi y 89% xBopux Ha AP BUSIBUNW MO3UTUBHI
WKipHi Npobu Ha nobyToBi, enigepmarbHi, NUNKOBI, xap-
YoBi Ta rpnbkosi anepreHn. Y 82% xBopux BUsiBNeHa no-
niBaneHTHa ceHcmbinisauis go aBox i 6inblwe rpyn anep-
reHiB.

2. MNpwn pocnigXeHHi iMmyHHOro cratycy xBopux AP y
15% xBoOpux cnocTtepiranu eo3nHoinito, MiABULLEHHS
cepeaHboro piBHA 3aranbHoro iMyHornobyniHy E, 3poc-
TaHHS BiOHOCHOI KinbkocTi CD4'CD25 Foxp3”™ Tper kni-
TUH i3 3HWXeHHSAM BMicTy IL-10 Ta nigBuweHHsam IL-4.

3. Y rpyni xBopux Ha AP BcTaHoBMneHa pO3MNOBCHO-
DKeHHicTb nonimopdiamy reHy TLR2 (rs5743708): reHo-
Tmn GG crtaHoBmB 93,3%, reHotun GA — 6,6%, reHoTun
AA He 3ycTpivaBcsa. BusBneHa OocTOBipHa pisHMLS MK
rpynamu xsopux Ha AP 3 HasBHiCTIO nonimopdHoi aneni
reHy TLR2 Ta romosmrotHumu Hocismu anento G 3a no-
kasHukoM CD4" (U(=a2:n= 3= 12,00; p=0,020).

4. Y rpyni xBopux Ha AP BCTaHOBMEeHa pPO3MOBCHO-
DKeHHicTb nonimopdiamy reHy TLR 4 (Asp299Gly): reHo-
T1n AA ctaHoBuB 92,3%, reHotun AG — 7,7%, reHotun
GG He 3ycTpivaBcs. BusiBneHa gocToBipHa pPisHULA MiX
YacToTaMu reHOTUMIB y rpynax KOHTPOMI0 Ta XBOPWUX Ha
AP (p = 0,03). Y xBopux Ha AP HociiB anento G 3a noni-
mopdcpiamom 896A/G reHy TLR4 BusiBneHa atoniyHa na-
Tonorisa: cynyTHs BA (p=0,0003), cynyThin ALl (0,0031) ta
BA y noegHanHi 3 ALl (p=0,0005).

5. PosnoBctogxeHicTb nonimopaiamy rs420297 reHy
ranektuHy-10 cepef ocif, Lo npoxuBatoTe B [MonTaBck-
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Kin obnacrti cknapae CC-76%; CT-22%; TT-2%. Bussne-
Ha OOCTOBIpHA Pi3HMLS MK YacToTaMu reHoTuniB y rpy-
nax KOHTposto Ta xBopux Ha AP (p = 0,04), nonimopdiam
rs420297 reHy CLC-10 gocTOBipHO YacTille 3yCcTpiYaeTb-
cs B rpyni xsopux Ha AP. BusiBneHa gocToBipHa pisHUUSA
3a vacrtoTot aneno T CLC-10 B rpyni xBopux Ha AP-
30%, y nopiBHAHHI 3 rpynoto KoHTponto-13% (X2 = 6,42; p
= 0,011). Po3sutok Ta nepebir anepriyHOro puHiTy acoui-
nosaHuin 3 nonimopagiamom rs420297 reny CLC-10 (go-
CTOBIpHO YacTiwe y xBopux Ha AP 3 MyTaHTHOIO anennto
CLC-10 BusiBnsanwm uinopivny gopmy AP (p=0,0001)).

6. BuasneHa JocToBipHa acouiauisi MK HasiBHICTHO
nonimopcpHoi aneni rery CLC-10 Ta pisHsmu CD4 *
(p=0,014), CD4" CD25" (p=0,012), B rpyni roMO3NroTHNX
HociiB nonimopdHoi aneni T Ta aneni C reHy CLC-10,
BCTAHOBMEHa AOCTOBIpHA acouiauis MK HasiBHICTIO Mno-
nimopcHoi  aneni  reHy CLC-10 Ta  piBHAMHK
CD4+CD25+Foxp3+ (p=0,037), CD4+ (p=0,014). Bcra-
HOBIEHO, WO 0cobu SAKi HeCYyTb MONIMOPMHY anenbs reHy
CLC-10 matoTtb goctoBipHO BuLi piBHi IgE (p=0,013) Ta
1J1-4 (p=0,004) Ta Hwxuni piseHb IL10 (p=0,038).
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ENGLISH VERSION: FEATURES OF THE IMMUNE STATUS
OF PATIENTS WITH ALLERGIC RHINITIS, DEPENDING
ON TLR 2,4 AND 10 «GALECTIN» GENE POLYMORPHISM"

Sakevych V. D., Shlykova O.A., Kaidashev I. P.

Research Institute for Genetic and Immunological Bases of Pathology and Pharmacogenetics of Higher State Education Establishment
of Ukraine " Ukrainian Medical Stomatological Academy, Poltava

The study presented theoretical generalization and a new resolve of scientific task in Immunology and Allergology
concerning the definition of genetic determinism in allergic rhinitis by examining the role of Toll-like receptors of innate
immunity by polymorphisms TLRZ2 (rs5743708), TLR 4 (rs4986790) and CLC-10 (rs420297). In examined patients in 76%
of cases, AR is predominantly hereditary nature of the mother (36%), mostly begin in childhood and adolescence (88%)
and 44% is accompanied by other allergic diseases. In the study of the immune status of patients with AR in 15% of
patients one observed moderate and high eosinophilia, increase the average level of total immunoglobulin E, which is
significantly higher values have been established in patients with moderate and severe forms of motion (p = 0.0008)
increase in the relative number of CD4 CD25 MPER Foxp3 cells with reducing the amount of IL-10 and IL-4 increase.
Significant differences between the frequencies of genotypes in the control group and patients with AR gene
polymorphism by TLR 4 (Asp299Gly) were found. For the first time the population-based prevalence of polymorphism
15420297 gene «Galectin»u-10 among persons living in Poltava region (55-76%, ST-22%, TT-2%) revealed significant
differences between the frequencies of genotypes in the control group and patients with AR (p = 0.04), rs420297
polymorphism of the gene CLC-10 was significantly more common in patients with RA. Significant association between
the presence of polymorphic alleles of the gene CLC-10 levels and CD4°, CD4* CD257, in the group of homozygous
carriers of polymorphic alleles T and C alleles of the gene CLC-10 were revealed. The authentic association between the
presence of polymorphic alleles of the gene CLC-10 levels and CD4+CD25+Foxp3+, CD4+was found.

Keywords: allergic rhinitis, cellular and humoral immunity polymorphism, Toll-like receptors, «Galectin»-10.

Allergic diseases, including asthma, allergic rhinitis,
atopic dermatitis every year become more urgent and
serious problem. Allergic rhinitis (AR) is a disease
characterized by IgE-mediated immunological
inflammation that is caused by penetration of allergens
on the nasal mucosa [1].

Currently recognized point of view, according to which
AR is a multifactorial disease (MFZ). Now prevalent concept
is an imitation of allergic diseases and identified quite a
number of genes that mediate their demonstration. How-
ever, the results of numerous studies are controversial mo-
lecular genetic basis of disease formation yet insufficiently
studied. This turns the AR into a serious medical and social
problem and necessitates the study of the causes and im-
munological mechanisms of this disease to develop ade-
quate therapeutic and preventive measures, taking into ac-
count ethnicity, immunological reactivity and genetic charac-
teristics of patients.

The aim of the study was to determine the role of
polymorphisms of genes that control the structural and
regulatory elements of nonspecific resistance of the or-
ganism (Toll-like receptors: 2258G /A gene TLR2
(rs5743708), 896A /| G gene TLR4 (rs4986790) and
«Galectin»u-10 gene (rs420297 C / T)) in the pathogene-
sis of RA, to further the understanding of the immu-
nological mechanisms of this disease.

Materials and methods.

To solve the nominated tasks examined 45 patients
aged 19 to 65 patients with AR at the stage of clinical
remission who were dispensary in outpatient department
of the Fourth City Hospital and Allergic department of
Poltava Regional Hospital im.Sklifosovskoho. Compari-
son group consisted of 95 healthy persons from DNA of-
bank Research-Research Institute for Genetic and im-
munological bases of pathology and pharmacogenetics
State Higher School of Ukraine "Ukrainian Medical

" To cite this English version: Sakevych V. D., Shlykova O.A., Kaidashev I. P. Features of the immune status of patients with allergic rhinitis,
depending on the gene polymorphism TLR 2,4 and 10 halektynu // Problemy ekologii ta medytsyny. - 2014. - Vol 18, Ne 3-4. - P. 39 -43.
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Stomatological Academy", which were surveyed and
clinically examined to rule out allergies.

The diagnosis is established based on the AR diag-
nostic criteria ARIA (2008) diagnostic algorithm adopted
in Ukraine and approved by the Ministry of Health of
Ukraine. The quality of life of patients was determined
using generally recognized questionnaires (Adult Rhino-
conjunctivitis Quality of Life Questionnaire). Allergic sur-
vey conducted by the conventional method by setting
skin prick-tests (LLC «Immunologist ', Vinnitsa, Ukraine).

Getting the peripheral blood of patients was done by
sampling blood from the vein kubitalnoyi fasting dispos-
able plastic syringe in a volume of 1 ml in sterile dry glass
tube with heparin (25 U / ml) to obtain a suspension of
peripheral blood mononuclear cells ; in a volume of 4 ml
in a vacuum tube with EDTA (8.4 mg K3EDTA) for DNA
isolation ; and in the volume of 5 ml of sterile dry glass
tube without the addition of anticoagulants for serum.

Getting the suspension of peripheral blood with
mononuclear cells was carried out by centrifugation in
density gradient fikol-verohrafinu (1,077g / ml). Serum
was isolated from peripheral blood collected on an empty
stomach in a sterile dry glass tube without the addition of
anticoagulants by incubation and centrifugation [2]. Bold
genomic DNA was performed by phenol-chloroform ex-
traction. Determination of polymorphisms Toll-like recep-
tors: 2258G / A gene TLR2, 896A / G TLR4 gene carried
by polymerase chain reaction (PCR). Amplification was
performed using Thermocyclers "Tertsyk" ("DNA Tech-
nology ", Moscow) for the corresponding program using
specific oligonucleotide primers followed by restriction
analysis [3]. Detection of amplification products carried
by electrophoresis in 3% agarose gel («Helikon», Mos-
cow) in 1 x TBE (50 mM Tris-H3BO3 and 2 mM EDTA,
pH 8.0), followed by visualization of the results in UV light
and taking pictures.

To determine gene polymorphism isolation of ge-
nomic DNA from peripheral blood of subjects with a set of
"DNA Express-blood" (OOO NPF «Lyteh", Russia), am-
plified by allele-specific PCR in 35 ml of the reaction mix-
ture with the addition of 5 pkmol specific primers was per-
formed. Products gene amplification «Galectin»u 10 iden-
tified using fluorystsentnoyi registration accumulation of
DNA fluorescence channels.

The phenotype of lymphocytes was analyzed by de-
termining the expression levels of cell surface antigens
CD4, CD25 and intracellular Foxp3 protein by flow tsyto-
flyuorymetriyi («EPICS XL-MCL» («Beckman Coulter»,
USA) by the standard method using the appropriate
monoclonal antibody (production of " sorbent " Russia;
«eBioscience», USA).

In order to determine the status of humoral immunity
of patients with AR serum total IgE vyznachaly in serum
were determined on the basis dvosaytovoho (sandwich)
ELISA using ELISA test kits for the quantitative determi-
nation of total IgE (LLC "Ukrmed Don", Ukraine). Assay
interleykinu-4 and interleukin-10 in patients with AR was
performed using ELISA test kits for the quantitative de-
termination of interleukin-4 and interleukin-10 of "Ukrmed
Don" (Ukraine) according to the instructions sets. Optical
density of the samples was determined by enzyme-linked
immunosorbent analyzer "Stat-Fax 2100" (USA) at a
wavelength of 450 nm.

Statistical analysis of the results conducted by using
the statistical package STATISTICA 6.0 (StatSoft Inc.,
USA) according to the recommendations [4]. Comparison
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of genotype frequencies between the study groups was
performed by analysis of contingency tables using
Fisher's exact test. To compare allele frequencies used
criterion x2. To assess the reliability of differences be-
tween groups using Fisher's exact two-sided test (for
small groups). For all types of analysis considered differ-
ences statistically significant at p <0.05.

Results and discussion.

The study examined 45 patients with AR aged 19 to 65
years (of which women accounted for 49% and men 51%)
showed that, depending on the frequency of allergen expo-
sure, the nature of the course and frequency of symptoms in
27% (12 patients) found year-round (or persistent) AR and
73% (33 patients) seasonal (or intermittent) AR. The severity
of disease was assessed on the basis of generally accepted
diagnostic criteria ARIA (2008) [5] on the basis of anamnes-
tic indicators of severity of clinical manifestations and their
impact on the overall status and quality of life (hard work,
education, leisure, daily activities, sleep, etc.), the frequency
of use of drugs and their effectiveness. Based on this set
easy course-in 11 (25%), medium-heavy-in 32 (71%),
heavy-in 2 (4%) patients suffering from RA. Complicated AR
detected in 32% of patients. Among the most common were:
rhinosinusitis polypoznyy-18%, otitis media-9%, dysfunction
of Eustachian tubes and laryngitis-6%.

Medical history revealed that the disease is associ-
ated with allergen exposure on the body mainly in child-
hood-56% (25 patients) and in adolescence and young
respectively-32% (14 patients) and 12% (6 patients), due
to features of the immune system in children [6]. The
presence of allergic diseases in relatives and Il degree
relatives of the mother was found in 35% of the father-in
30% of both parents-11% of surveyed patients with RA,
which is consistent with the scientific evidence regarding
preferential connection with allergic diseases of the
mother [7].

When examining patients with AR in 89% of patients
were found positive skin tests to pollen, fungal, house-
hold, epidermal and food allergens, with 7% occurred
sensitization to one allergen group, 29%-to two groups,
36%-up to three groups, 13%-up to four groups, and 4%-
to all five groups of allergens.

The concept of inheritance AR implemented dysfunc-
tion of the immune system, proven by clinical observa-
tions and nowadays there is no doubt [7]. In the patho-
genesis of AR is usually considered major IgE-mediated
immune responses [6]. Numerous studies have prompted
scientists to explore new concepts immunopathogenesis
of RA. Opening of T regulatory (Treg) cells determines
the path to understanding the mechanisms of peripheral
tolerance and the induction of Th1-and Th2-mediated
immune responses, an imbalance which accompanies
the development of RA. We know that it is important to
not only the ratio of Th1 > < Th2, as appropriate activa-
tion of T regulatory immune response [8]. In addition, it is
considered proven only in the early stages of forming AR
dominated Th1 effect and later the imbalance of Th1 /
Th2 determined in favor of Th2. It should be noted that in
most cases, sheezing, itchy nose, rhinorrhea, nasal zak-
ladennist were more pronounced in late phase of allergic
reaction type 1, where the leading role was played by
Th2 [9].

Were studied peripheral blood and indicators of im-
mune status of patients with AR in remission (WBC, the
relative number of lymphocytes, the relative number of
eosinophils) generally answered the normal range of
healthy individuals (tabl..1) [10].
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Table 1
Immunological parameters examined patients with AR

Index Indicators of healthy individuals Performance of patients with AR, n=45
Total IgE, IU / mL 0-130 198,2 £ 11,42
CD4",% 395 40,5+ 1,02
CD4'/CD25"% 9,4 +2,05 16,5 + 1,9 (0,25)
CD4'CD25'Foxp3*,% 5-10% of the CD4" 4,66+ 0,38
IL-10 pg / ml 0-50 pg / mi 0,35+ 0,016
IL-4 pg / ml 0-20 pg / ml 50,34 + 3,58

However, in 15% of patients had eosinophilia with in-
creasing absolute and relative number of eosinophils in
determining the level of total IgE in 76% of patients have
a significant increase in performance, the level of total
IgE was 198,2 + 11,42 IU / ml, which confirms the leading
role of IgE-mediated immune responses in atopy [11].

It should be noted increase in the relative number of
CD4 CD25 Foxp3 MPER cells compared to healthy peo-
ple, which is consistent with the results of current re-
search [12]. These data support the concept that the im-
mune response to allergens in healthy individuals and
patients with allergies are the result of the ratio between
allergenspecific MPER cells and Th2 cells [12].

The identified violations of cytokine regulation in the
investigation of patients with RA, namely increasing the
content of IL-4 (84%)-which enhances the survival of
eosinophils. The average figure was 50,34 + 3,58 pg / ml,
which is 2.5 times higher than the values of healthy indi-
viduals.

Important components of the cellular immune re-
sponse is MPER cells that regulate the function of T-
helper and T-cytotoxic cells, providing direction Th1 / Th2
type immune response. Recent studies indicate the exis-
tence of inducible IL-10-producing cells MPER [13 ]. Ac-
cording to our data, the level of suppressor cytokine IL-10
in patients with AR averaged 0,35 + 0,016 pg / ml.

According to current research, atopy genes and as-
sociated states are concentrated mainly in the 10 areas
of the human genome [14]. There are data on the asso-
ciation of allergic rhinitis with gene polymorphism of TIM-
1, SD14, TLR 2-4, RNAse.

To determine the role of polymorphisms of individual
genes that control the structural and regulatory elements
of nonspecific resistance of the organism in the develop-
ment of allergic rhinitis, determined the prevalence of
gene polymorphisms TLR2 (rs5743708), TLR 4 gene
(rs4986790) and CLC-10 gene (rs420297) in group su-
pervision and group of population control, the analysis of
immunological parameters and clinical manifestations in
patients with polymorphic variants studied genes. By mo-
lecular genetic study among patients with AR were allo-
cated carriers of polymorphic alleles and analyzed the
distribution of genotypes for the studied polymorphisms.

In individuals who were part of the control group, the
frequency of TLR2 GG genotype was 97.8%; frequency
of heterozygous genotype GA-2,2%, polymorphic geno-
type AA was not detected. In the group of patients with
AR corresponding results were as follows: GG-93,3%,
GA-6,6% and AA was also not detected. There was no
significant association between the frequency of occur-
rence polymorphic allele A in the control group and pa-
tients with AR (x2 = 0,74; p = 0.34). The results are the
lack of association of polymorphism 2258G / A gene
TLR2 with AR are consistent with other scientific data
[15].

To study the gene polymorphism rs4986790 TLR4 in
the control group the frequency of polymorphic genotype
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AA was 95.6%, heterozygous genotype AG-4,5%, poly-
morphic genotype GG was not found. In patients with AR,
respectively: AA-92,3%, AG-7,7% and GG-not found. Re-
liably was significantly higher difference between the fre-
quencies of genotypes in the control group and patients
with AR (p = 0.03). The frequency of polymorphic allele G
in the group of patients with AR was 7,7% (x2 = 3,58; p =
0.06) compared with the control group, the difference
was found at the level of a statistical trend [16].

Functional TLR4 gene polymorphism is the replace-
ment of aspartic acid glycine Asp299Gly1187
(rs4986790). As a result of reduced ability to recognize
relevant TLR4 ligands or for the intracellular signals,
leading to a less pronounced activation of immune cells
after meeting with the pathogen..Funktsionalnyy TLR4
polymorphism violates the regulation of the innate im-
mune response that is essential imbalance T1 / T2-
helper. This mechanism plays a crucial role in the forma-
tion of chronic inflammation and attracts attention as a
potential risk factor for the development of atopic dis-
eases, including AR [17].

Group, the frequency of CC genotype was 75.56%
heterozygous genotype CT-22,22%, genotype TT-2,22%.
In patients with AR, respectively: CC-57,78%, CT-24,44%
and TT-17,78%.

Revealed significant differences between the fre-
quencies of genotypes in the control group and patients
with AR (p = 0.04). Reliably was significantly higher dif-
ference in frequency polymorphic allele T in a group of
patients with AR-30% (x2 = 6,42; p = 0.011) compared
with the control group. In studies of foreign scientists
study the association of allergic rhinitis with gene poly-
morphism «Galectin»u-10 (CLC-10) has recently been
given special attention [18].

Genetic markers may determine susceptibility to dis-
ease or be associated with the relevant pathogenetic sig-
nificant figures. Therefore, within the proposed research
studied the effect of the gene polymorphism of TLR2
(rs5743708), TLR 4 gene (Asp299Gly) and CLC-10 gene
(rs420297) on the course and features of the clinical
manifestations of RA. When analyzing the differences in
the incidence of seasonal and year-round shape flow be-
tween groups of patients with AR depending on genotype
polymorphism 2258G / A gene TLR2 and TLR 4 gene
(Asp299Gly) had no statistical significance.

Note the presence of possible differences between
groups based on genotype polymorphism of the gene
TLR4 Asp 299 Gly in the presence of concomitant aller-
gic diseases. Significantly, more commonly in those pa-
tients with AR showed concomitant asthma (p = 0.0003),
concomitant AD (0.0031) and asthma in combination with
AD (p = 0.0005). Probable differences between groups
based on genotype polymorphism rs420297 C / T gene
«Galectin»u-10 were detected in the clinical forms of AR.
Significantly, more commonly in patients with AR poly-
morphic allele «Galectin»u-10 showed year-round shape
AR (p = 0.0001).
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As noted earlier, the imbalance T1 \ T2-helper cells
with a predominance of Th-2 immune response plays a
maijor role in the development of RA. In response to ex-
posure to allergens in patients with AR is the release of
cytokines and Th2-induced activation of eosinophils,
mast cells and increased synthesis of IgE. There is evi-
dence that these reactions occur indirectly through
TLR2,4. We also know that «Galectin»-10 is necessary
for the regulatory activity of Treg cells.

In order to detect differences between patients with
AR, depending on the gene polymorphisms the study of
immunological parameters was carried out by compari-
son of groups using Mann-Whitney.

Significant differences between the groups of patients
with AR with the presence of allele A TLR2 gene and
homozygous carriers of allele G in terms of CD4 (U (n =
42; n = 3) =12,00; p = 0,020) were found.

Significant differences between the groups of patients
with AR with the presence of polymorphic alleles of the T
gene CLC-10 and homozygous carriers of allele C in
terms of CD4 (U (n = 26; n = 9) = 139,50; p = 0,014)
were revealed. It should be noted that the level of ex-
pression of CD4 molecules in patients with AR gene al-
lele T «Galectin»u 10 on average tended to increase, and
in patients with AR allele C carriers should not go beyond
indicators of healthy individuals (Table 2).

Table 2

Differences in immunological parameters of patients with AR depending on genotype polymorphism of the gene «Galectin»u 10

Index Patients with genotypes CT AR TT, (n = 19) Patients with AR genotype CC, (n = 26)
CD4",% 44,14+1,92 37,92+1,37
U, p U(nzzs;nz 19)= 139,50, p=0,014
CD4" CD25",% 11,09+1,32 | 21,1612,96
U, p U(n=26;n= 19) = 136,00, p=0,012
Total IgE, IU / mL 234,86+12,46 | 171,48+15,74
U, p U(nzzs;n:1g)= 138,50; p=0,013
IL-4 pg / ml 61,61+5,30 | 42,11+ 4,22
U, p U(nzzs;n=1g)= 123,00, p=0,004
IL-10 pg / ml 0,303+0,11 | 0,394+0,024
U, p U(n=26;n= 19) = 136,50, p=0,01 1

U, p-the differences between the groups on the criterion Manna-Whitney

Also the group of patients with AR with T allele of the
gene CLC-10 differed significantly at higher levels of the
value CD4 CD25 (U (n = 26; n = 9) = 136,00; p = 0,012)
from a group of patients with AR homozygous carriers of
allele C. So «Galectin»-10 is necessary for the regulatory
activity of Treg cells.

Comparing indicators of total IgE in patients based on
genotype polymorphism of the gene CLC-10 was signifi-
cantly higher values were established IgE levels in pa-
tients with AR gene allele T CLC-10 (U (n =26; n=9) =
138.50; p = 0.013), which was 234,86 + 12,46 IU / ml.

Identified violations cytokine regulation with a signifi-
cant increase in indicators of IL-4, which enhances the
survival of eosinophils. Between groups of patients based
on gene polymorphisms CLC-10 set significantly higher
values of IL-4 in patients with AR gene allele T CLC-10
(U (n=26;n=9)=123.00, p = 0.004), the level of which
was 61,61 £ 5,30 pg / ml.

Level suppressor cytokine IL-10 in patients with AR
averaged 0,35 + 0,016 pg / ml. This may be associated
with different forms of AR as in patients with a chronic

form of the process of the concentration of IL-10 can sig-
nificantly decrease performance compared to the acute
stage of the disease (may be due to an increase in the
concentration of serum cytokine profile of Th-1) or to re-
main elevated in accordance with indicators norm [6]. Be-
tween groups of patients based on gene polymorphisms
«Galectin»u-10 was detected difference in performance
level of IL10; which was significantly higher values were
established in patients with AR homozygous carriers of
allele C (U (n =26 ; n=9) = 136.50, p = 0.038) and
amounted to 0,394 + 0,024 pg / ml.

Significant differences between the groups of patients
with AR homozygous carriers of the T allele of the gene
CLC-10 and homozygous carriers of allele C in terms of
CD4 (U (n = 26; n = 19) = 37,00; p = 0,006 were re-
vealed. Also the group of patients with AR homozygous
carriers of the T allele of the gene CLC-10 differed sig-
nificantly at higher levels of the value of CD4 CD25
Foxp3% (U (n = 26; n = 8) = 52,50; p = 0,037) from a
group of patients with homozygous carriers of AR allele
of the gene CLC-10 (Table. 3).

Table 3

Differences in immunological parameters of patients with AR depending on genotype polymorphism of the gene «Galectin»u 10

homozygous carriers

Patients with genotype TT AR gene «Galectin» 10, Patients with genotype SS AR gene «Galectin» 10,
Index - =
(n=8) (n = 26)
CD4",% 46,96+2,30 37,91+ 1,37
U p Un=8;n=26) = 37,00; p=0,006
CD4°CD25 Foxp3’,% 6,61+1,54 4,08+ 0,35
U, p U(n=8;n= 26) = 52,50, p=0,037

U, p-the differences between the groups on the criterion Manna-Whitney.

These results confirm that, despite a significant intra-
cellular expression of «Galectin»u-10 in CD25 Treg cells,
it is not involved in the suppression CD25 Treg cells, but
the specific blockade «Galectin»u-10 restores prolifera-
tive capacity of CD25 Treg cells and enhances their sup-
pressive function. So «Galectin»-10 is necessary for the
regulatory activity of Treg cells.
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Thus, detected changes and the relationship of clini-
cal and immunological parameters in patients with AR
and polymorphic alleles of genes TLR2, TLR 4, CLC-10
suggest the importance of these polymorphisms in de-
termining the course of RA, presence of comorbidity,
polyvalent allergy in patients AR and implementation of
immune mechanisms in the pathogenesis of the disease.
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Findings

1. In patients examined AR in 76% of cases there is
largely hereditary nature of the mother (36%), wich pre-
dominantly begins in childhood or adolescence (88%)
and 44% is accompanied by other allergic diseases.
clinical forms AR-27% year-round and seasonal 73%,
severity found: light-32%, 62%-in intermedius, hard-6%
of the disease were defined. With Allergic examination in
89% of patients with AR positive skin tests for domestic,
epidermal, pollen, food and fungal allergens were re-
vealed. In 82% of patients polyvalent sensitization to two
or more groups of allergenswas found.

2. In the study of the immune status of patients with
AR in 15% of patients one observed eosinophilia,
increase in the average level of total immunoglobulin E,
increase the relative number of CD4 CD25 Foxp3 cells
MPER of reducing the amount of IL-10 and IL-4 increase.

3. In the group of patients with AR TLR2
(rs5743708):gene polymorphism prevalence was found:
GG genotype was 93.3%, genotype GA-6,6%, genotype
AA met. Significant differences between the groups of
patients with AR with the presence of polymorphic alleles
of TLR2 gene and homozygous carriers of allele G in
terms of CD4 (U (n = 42; n = 3) = 12,00; p = 0,020) were
revealed.

4. In the group of patients with AR TLR 4
(Asp299Gly): gene polymorphism prevalence AA geno-
type was 92.3%, genotype AG-7,7%, genotype GG was
found. Significant differences between the frequencies of
genotypes in the control group and patients with AR (p =
0.03) were revealed. In patients with AR allele G carriers
for polymorphism 896A / G TLR4 gene atopic lesions
concomitant asthma (p = 0.0003), concomitant AD
(0.0031) and asthma in combination with AD (p = 0.0005)
were revealed..

5. Prevalence gene polymorphism rs420297
«Galectin»-10 among persons living in Poltava Oblast is
the SS-76%; ST-22%; TT-2%. Revealed significant dif-
ferences between the frequencies of genotypes in the
control group and patients with AR (p = 0.04) gene poly-
morphism rs420297 CLC-10 was significantly more
common in the group of patients with RA. Revealed sig-
nificant differences in frequency of T allele CLC-10 in the
group of patients with AR-30%, compared with the con-
trol group-13% (x2 = 6,42; p = 0.011). The development
and course of allergic rhinitis is associated with a gene
polymorphism rs420297 CLC-10 (significantly more often
in patients with AR mutant allele CLC-10 showed year-
round shape AR (p = 0.0001)).

6. The significant association between the presence
of polymorphic alleles of the gene CLC-10 levels and
CD4 (p = 0,014), CD4 CD25 (p = 0,012), the group of
homozygous carriers of polymorphic alleles T and C al-
leles of the gene CLC-10 were observed; significant as-
sociation between the presence of polymorphic alleles of
the gene CLC-10 levels and CD4 CD25 Foxp3 (p=0,037),
CD4 (p = 0,014) were determined. It has bee established
that persons who are polymorphic allele of the gene
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CLC-10 have significantly higher levels of IgE (p = 0.013)
and IL-4 (p = 0.004) and lower levels of IL10 (p = 0.038).
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NMOLUMPEHICTb CTEHO3YIOUYOI0O JIAPUHIOTPAXEITY Y AITEN
M. BIHHML]I, BIKOBI TA TEHAEPHI OCOBJINBOCTI"

Cmanicnasyyk J1.M.
BiHHMLUBKWUIA HaUiOHaNbHW MeanyHUn yHiBepcuTeT iM. M.1.Mnporosa

Llesib paboTsl. U3yunTs pacripocTpaHeHHoCcTs CIIT y AeTed r. BurHuLbl 3a rnepnoq 1995-2008 rr., BO3PACTHbIE 1 reHAED-
Hble 0Co6eHHOCTH. MaTtepuasisl U METOAbI. [IpoBegeH aHams pacrnpoctpaHerHoctu CIIT y geTevi B Bo3pacte 4o 14 et
BK/IIOYUTESILHO B I. BuHHuLe 3a nepmod 1995-2008 rr. no AaHHbIM 06PaLUEHNS 38 MEAULIMHCKOM TOMOLYBIO. U3yYeHa Bo-
3pactHas CTtpykTypa m Yacrora C/IT B 3aBucuMOCTy OT ros1a. Pe3y/ibTatel. B Teverne 14 s1eT 6bi10 3aperncTpupoBaHo
4914 cnydae CJIT y Aered. B ripoyecce HabrtoneHns BbISIBIEHO KaK MNEPUOAbI Criafa YacToTs 3aboneBarms (1996,
1998, 1999 n 2002 roga), tak n bosiee J/IMTebHbIE nepuognl pocta (1997, 2000, 2001, 2003, 2005, 2006, 2007 n 2008
roga). CpegHas JacTora 3ab0/1eBaHnsl 3@ BECh NepMos HabsogeHns coctasmniaa 62,8 ciyyqas Ha 10 TeiC. 4ETCKOro Hace-
serms. o cpasrermio ¢ 1995 rogom vyacrora CJTT B 2008 rogy Beipocia B 1,67 pasa (¢ 57,8 4o 96,6 Ha 10 TwiC. 4ETCKO-
ro Hacesnennsy). Yacrora C/IT y AETEN MIEPBbIX YETLIPEX JIET XXMU3HM Obi/Ia BLILLE, YEM B CDEAHEM B [OMY/ISLUMN. Y AETEH
40 1 roga-8 2,3 paza, or 1 go 2 ner-8 4,7 pasza, or 2 40 3 qer-8 3,9 paza n ot 3 4o 4 ner — B 2,5 paza. Ha nepssle de-
Thipe roga XwusHu rpuwiocs 70,9% ciyqaes C/TT, C MMKOM Ha BTOPOM rogy xusHu. Cpean 60/bHbIX rpeobragamm
MasibYuKu, X B CPEAHEM Obl/10 B 2,2 pa3za bosIbLUe YEM [EBOYEK.

KnioueBble crioBa: pacnpoCTpaHEHHOCTb CTEHO3MPYIOLLEro NapuHroTpaxenTa, BO3pacTHas CTPYKTypa, reHaepHas
CTPYKTYypa.

CreHosytouuni napuHrotpaxeit (CI1T) — cuHapoM, skun
BMHWMKAe B pesynbTaTi OOCTPyKUil BeEpXHiX AnxanbHUX
LWNSAXIB i XapaKkTepu3yeTbCsi PanToBUM MOYATKOM, CUMIUM
rorocoM, raBKal4MM Kalurem i CTEHOTUYHUM OUXaHHSIM.
Cepep, pecnipaTopHUX 3aXBOPIOBaHb, 3 MPUBOAY SKUX AiTW
HagxogaTb OO BigAineHHs HesigknagHoi Tepanii, 4o 15%
Bunagkis npunagae Ha CNT [2]. Wopoky Big 3% po 8%
nitent nepeHocutb CIIT. MepeBaxHO Le AiTV OOLWKINbHOro
BiKy, yacTiwe Big 6 micauis go 3 pokie [1,4,9]. Puawnk 3a-
XBOPHOBaHHA HanBULLUIA Ha Opyromy poui xuTts. MNoynHa-
FOUM 3i LLKINIBHOIO BiKY BiH LUBMOKO 3MEHLUYETbCs [6]. [Hogj
Bunagku CJIT cnocTepiratoTbes y nigniTkie i piako — y goo-
pocnux [8]. Xnonumku xBopitoTb y 2-2,5 pa3n vacTille, Hixx
fiByarka signosigHoro Biky [1,3,5-7].

MeTa po6oTu. Busuntu nowwmpenicts CIT y aiten m.
BiHHuui 3a nepiog 1995-2008 pp., noro BikoBi Ta reHaep-
Hi 0cOBNNBOCTI.

Marepianu i MeToau gocnigXkeHHs.

MpoeeneHo aHani3 sunaakis CJIT y giten Bikom o 14
POKiB BKIHOYHO B M. BiHHWUI 3a nepiog 1995-2008 pp. 3a
JaHUMU cTaHUil WBKAKoi Mean4Hoi gornomorn Ta obnac-
HOT KMiHIYHOT OMTAYO0il iHdeKUinHOI NikapHi. Buyanu no-
wunpeHictb CIT, ioro BiKOBY CTPYKTypy Ta 4acToTy B 3a-
nexHocTi Big cTaTi. lNpn NpoBeaAeHHI CTaTUCTUYHOIO aHa-
nidy BUKOPWCTOBYBABCHA MaKeT MpUKIagHUX nporpam
Statistica 6.0 (StatSoft Inc., CLLUA). NMpwn nopiBHsHHI kaTe-
ropu30oBaHUX BEMUYMH Y Tabnuusx CriBnNpsXKEHOCTi BUKO-
pucTtaHo MeTop Xi-kBagpar NipcoHa (Chi-square test), ay
YOTUPUNINbHUX TabnMUAX CRiBMPSXKEHOCTi — TOYHUIA Kpu-
Tepin Piwepa (Fisher exact).

Pe3ynbTtatn pocnimueHb Ta ix 06rosopeHHs.

MpoTtarom 14 pokie 6yno 3apeectpoBaHo 4914 Bu-
nagkis CITT. MakcuMMmanbHa KinbKicTb BUNaAKiB criocTepi-
ranacb y 2008 poui (480), miHimanbHa — y 2002 poui
(263). Hanbinblwa KinbkicTb BUNagKiB 3axBoptoBaHHs by-

LiutyBaHHa npu  atectauii  Kagpis:

Cmanicnaguyk  JI.M..

na y piten Bikom Big 1 8o 2 pokiB (24,4% Big 3aranbHol
KinbkocTi BMNagkiB) Ta Big 2 go 3 pokiB (20,5%). Oewwo
MeHLLe BUMNajKiB 3apeecTpoBaHo Yy Aitewn Big 3 oo 4 pokis
(13,4%) Ta y pitew nepworo poky xutTta (12,6%). Buino-
My Ha nepLli YOTUpPK POKM XMTTS npunano 70,9% Bunag-
kiB CNT y piten (Puc.1).

24 4,9
40%8

W [1o pory W 1-2 poku W 2-3 poku
W 3-4 poKku m 4-5 pokie W 5-6 poKu
6-7 pokis 7-8 pokis 8-9 pokis

9 pokis i cTapwi

Puc. 1. Bikosa cmpykmypa CJIT y dimel m. BiHHuui, 3a nepiod
1995-2008 pp, (% 8i0 3a2anbHOI Kitbkocmi gunadkis
3axeoprosaHHs)

B npoueci cnoctepexeHHs BWUSIBNEHO $K nepioau
cnagy 4actoTu 3axsoptoBaHHs (1996, 1998, 1999 Ta
2002 poku), Tak i Ginbw TpuBani nepioaM 3pOCTaHHS
(1997, 2000, 2001, 2003, 2005, 2006, 2007 Ta 2008 po-
Kn), SKi i BU3Ha4unu saranbHy TeHOEHUil0 40 3pOCTaHHs
yactotu CJIT (Puc. 2).

lMowupeHicmb ~ cmeHo3yo4H020  nlapuHeompaxeimy y  dimel

M. BiHHuuj, sikosi ma eeHOepHi ocobriugocmi I/ NMpobnemu ekonorii i meguumHn. — 2014, — T. 18, Ne 3-4. — C. 44 —46.
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Puc. 2. [QuHamika wopiyHoi yacmomu CJIT y dimel m. BiHHUU,
3a nepiod 1995-2008 pp, (kinbkicmb sunadkie Ha 10 muc.
Oums4020 HacesneHHsl).

CepenHa 4acToTa 3axBOPHOBAHHSA 3a BeCb nepioa
cknana 62,8 sunagkis Ha 10 TUC. AUTAYOro HacerneHHs, 3
KonmBaHHAMM Big 45,7 —y 2002 poui oo 96,6-y 2008. lNo-
piBHsHO 3 1995 pokom yacToTta CJIT y 2008 poui 3pocna
B 1,67 pa3sa (3 57,8 po 96,6 Ha 10 Tuc. gnTAYoro Hace-
NeHHs).

Lo crtocyeTbes BikoBux ocobnusocten (Puc. 3), To
HavBuLloto yactota CJIT Gyna y giten Bikom Big 1 8o 2
pokis (291,0) i 3anuwwanack BUCOKOIO Y BiKOBI rpyni Bif, 2
no 3 pokiB (242,5). [dewo meHwot BoHa Oyna y gitewn
Bikom Big 3 go 4 pokiB (159,0) Ta aiTen nepLioro poky
xuTtTa (144,9). OTxe, vyactota CNT y giten nepmx yo-
TMPbOX POKIB XMTTS Oyna BULLOK, HXX B cepeaHbOMY B
nonynsuii: y aiten go 1 poky — B 2,3 pasa, Big 1 go 2 po-
KiB —y 4,7 pa3sa, Big 2 go 3 pokis — y 3,9 pasa i Big 3 o 4

pokiB — y 2,5 pasa. [NounHaoun 3 LEeCTMPIYHOro BiKy Yac-
TOTa 3aXBOPIOBAHHSI CTA€ MEHLLOK. HiXK B cepeHbOMY B
OUTSNIN nonynAuii | B noganbLIoMy NPOAOBXKYE 3MEHLLY-
BaTUCh.

2910
159,0

s 1049 ‘ | |

Puc. 3. CepedHsi vacmoma CJIT y dimeli pisHux gikosux epyr
M. BiHHuuji 3a nepiod 1995-2008 pp, (kinbkicme eunadkie Ha 10
muc. OumsiH020 HaceseHHsl).

Mepiogn mMakcMMarnbHOI Ta MiHiManbHoi Yactotn CIT
3a nepiog CnocTepexeHHs y BiKOBUX rpynax Ao 6 pokis
He 36iranuck, a y AiTen LWKinbHoro Biky BHacNiAok He3Ha-
YHOI YaCTOTK 3aXBOPHOBAHHA ICTOTHMX NiAMOMIB Ta cnaais
He cnocTepiranocs.

Cepepn xBOpUX MepeBaxanu Xmonyuku, B LINOMy ix
Oyno y 2,2 pasu Ginblue, Hix gisyatok (Tabn.).

Cepegs pisesn Mincocsanoct (615]

1!.1 120 75
H =
B0 1 a1 a0

40 139

14

Tabnuus
Bikosa ma 2eHOepHa cmpykmypa CJIT y dimet m. BiHHuyi, 1995-2008 pp.
CraTtb CniBBigHoO-
Yonogiva XKinoya Bcboro LU€HHA
Xnonuu-
abe. % abe. % a6c. % ku/giBdaTka

[o poky 428 12,7 193 12,4 621 12,6 2,2
1-2 poku 799 23,8 400 257 1199 24,4 2,0
2-3 poku 689 20,5 320 20,6 1009 20,5 2,2
3-4 poku 436 13,0 221 14,2 657 13,4 2,0
4-5 pokiB 285 8,5 131 8,4 416 8,5 2,2
5-6 poku 221 6,6 92 5,9 313 6,4 2,4
6-7 pokis 134 4,0 64 4.1 198 4,0 2,1
7-8 pokiB 106 3,2 33 2,1 139 2,8 3,2
8-9 pokiB 92 2,7 28 1,8 120 2,4 3,3
9-10 pokiB 51 1,5 22 1,4 73 1,5 2,3
10-11 pokis 51 1,5 20 1,3 71 1,4 2,6
11-12 pokis 31 0,9 18 1,2 49 1,0 1,7
12-13 pokis 19 0,6 7 0,4 26 0,5 2,7
13-14 pokiB 9 0,3 4 0,3 13 0,3 2,3
14-15 pokis 7 0,2 3 0,2 10 0,2 2,3
Bcboro 3358 100,0 1556 100,0 4914 100,0 2,2

CnocTepiranucb KONMMBAaHHSA LbOro MokasHwka B pis-
HMX BikoBMX rpynax Big 1,7 (BikoBa rpyna Big 11 go 12
pokis) go 3,3 (ikoBa rpyna Big 8 go 9 pokis) 6e3 Gyab-
AKMX YiITKMX 3aKOHOMIpHOCTEN.

BWUCHOBKM.

1. Yacrota CJIT y pitert M. BiHHuui 3a nepiog 1995-
2008 pp. ctaHoBUTb 62,8 BUNagka Ha 10 Tuc. guTa4oro
HaceneHHsl, 3 konuBaHHAMK Big 45,7 y 2002 poui oo
96,6-y 2008 3i cTinkol TeHAeHLUielo OO0 3poCTaHHA B
OCTaHHi 5 pokiB CnocTepexeHHs.

2. MNepeBaxHa kinbkictb Bunagkis CNT npunagae Ha
OiTen nepwmnx YOTUPbOX POKIB XXUTTS 3 MiKOM 4acToTh BU-
nagkis Ha ApyromMy poLli XXuTTS.

45

3. Y Bcix BikoBux rpynax CJ1T yacTiwe cnocrepiraetb-
CS1 Y XIOMYKKiB, HiX Yy OiB4aTOK.

MepcnekTnBOK NOAAanbLUOro AOCMIAKEHHS MOXE CTa-
Tn BMBYeHHA yactoTu CIIT y fgiten Ha Teputopiax 3 pis-
HMM piBHEM TEXHOTEHHOro 3abpyaHeHHs aTMOCHEepHOro
noBiTp4.
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ENGLISH VERSION: PREVALENCE OF LARYNGOTRACHEITIS IN
CHILDREN OF VINNYTSYA CITY, AGE AND GENDER STRUCTURE"

Stanislavchuk L.M.
Vinnytsya National Medical University n.a. M.I.Pirogov

Objective. The prevalence of laryngotracheitis (LT) in children of Vinnitsa city in 1995-2008, age and gender structure
was investigated. Materials and Methods. The prevalence of LT in children under 15 years in Vinnytsya city between
1995-2008, age and gender structure was analyzed. Results. During 14 years there were registered 4914 cases of LT in
children. It was established the fluctuation of croup morbidity which characterized by periods of decrease of morbidity
(1996, 1998, 1999, 2002 years), and longer periods of increase of morbidity (1997, 2000, 2001, 2003, 2005, 2006,
2007, 2008 years). The average incidence rate was 62.8 cases per 10 thousand of child population. Compared with
1995, the frequency of LT in 2008 increased by 1.67 times (from 57.8 to 96.6 per 10 thousand child population). The
frequency of LT in children during the first four years of life was higher than the average in the population. in infants in
2.3 times, from 1 to 2 years by 4.7 times, from 2 to 3 years by 3.9 times and in children from 3 to 4 years by 2.5 times.
In the age group under 5 years there where registered 70.9% of total cases of LT with peak between ages 1 and 2
years. Since the age of six frequency of disease is less than the average in pediatric populations and subsequently con-

tinued to decline. Morbidity of boys was by 2.2 times higher than girls.
Key words: prevalence of laryngotracheitis, age structure, gender structure, children.

The study was performed as a part of planned scien-
tific research work of Department of Paediatric Infectious
Diseases of Vinnytsya National Medical University n.a.
M.l.Pirogov “Modern aspects of aetiology, patomor-
fogenesis, clinics, diagnosis of viral infections in children.
Approaches to treatment”, state registration Ne
0109U004521.

Laryngotracheitis (LT) is a syndrome that occurs as a
result of upper airway obstruction and characterized by
sudden onset, hoarse voice, barking cough and inspira-
tory stridor. LT accounts for approximately 15% of respi-
ratory tract disease seen in Emergency Department in
the pediatric age group [2]. LT occurs in about 6% to 8%
of children annually. These are mainly pre-school chil-
dren, often between the ages of 6 months and 3 years [1,
4, 9]. The highest risk of disease is in the second year of
life. Since school age it decreases rapidly [6]. Sometimes
there are cases of LT in adolescents and rarely-in adults
[8]. Boys suffer 2-2.5 times more likely than girls of ap-
propriate age [1,3,5-7].

Objective of the study was the prevalence of LT in
children of Vinnytsya city for the period 1995-2008 years,
age and gender characteristics.

Materials and methods.

The cases of SLT in children under 15 years in the
Vinnytsya city, between 1995-2008, was analyzed ac-
cording to the Emergency Department and Regional
Clinical Hospital of Paediatric Infectious Diseases. We
studied the prevalence of LT, its age and gender struc-
ture. Statistical analysis was performed by using the

package Statistics 6.0 (StatSoft Inc., USA). For compar-
ing of the categorized variables we used Pearson's chi-
square test, and Fisher exact.

Results and discussion.

Within 14 years there were registered 4914 cases of
LT. The maximum number of cases was observed in
2008 (480), the lowest-in 2002 (263). The highest num-
ber of cases was in children aged from 1 to 2 years
(24.4% of cases) and from 2 to 3 years (20.5%). Slightly
fewer cases were registered in children from 3 to 4 years
(13.4%) and infants (12.6%). In general, 70.9% of total
cases LT in children accounted for the age group under 5
years (Fig.1).

28 24
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Fig.1 The age structure of LT in children of Vinnitsa city,
between1995-2008, (% of total cases of LT).

During the observation there were periods of decline
in the frequency of the disease (1996, 1998, 1999, 2002)
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and longer periods of growth (1997, 2000, 2001, 2003,
2005, 2006, 2007 and 2008) which determined the gen-
eral trend to increase the frequency of LT (Fig. 2). The
average incidence for the entire period was 62.8 cases
per 10 thousands of child population, with a range from
45.7 in 2002 to 96.6 in 2008. Compared to 1995 fre-
quency of LT in 2008 increased by 1.67 times (from 57.8
to 96.6 per 10 thousands of child population).
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Fig.2. Dynamics of annual rate of LT in children of Vinnitsa city,
1995-2008, (number of cases per 10 thousand child population).

With regard to age structure (Fig. 3), the highest fre-
quency of LT was in children aged from 1 to 2 years
(291.0) and remained high in the age group from 2 to 3
years (242.5).

Somewhat less it was in children aged from 3 to 4
years (159.0) and in infants (144.9). The frequency of LT
in children during the first four years of life was higher
than the average in the population: in infants in 2.3 times,

from 1 to 2 years in 4.7 times, from 2 to 3 years in 3.9
times and in children from 3 to 4 years in 2.5 times. Since
the age of six frequency of disease was less than the av-
erage in paediatric population and subsequently contin-
ued to decline.
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Fig.3.The average incidence rate of LT depending on the age
group_in children of Vinnitsa city, 1995-2008, (number of cases
per 10 thousand child population).

Periods of maximum and minimum frequency of LT
during the period of observation in the age groups under
6 years do not coincide, and in school-age children due
to low disease frequency ups and downs were not ob-
served.

Among the patients boys dominated— 2.2 times more
than girls (Table).

Table
Age and gender structure of LT in children of Vinnitsa city in 1995-2008.
Sex !
Boys Girls Total Rat/loirlt;oys
Abs. % Abs. % Abs. % g

Under 1 yo 428 12,7 193 12,4 621 12,6 2,2
1-2 yo 799 23,8 400 25,7 1199 24,4 2,0
2-3yo 689 20,5 320 20,6 1009 20,5 2,2
3-4 yo 436 13,0 221 14,2 657 13,4 2,0
4-5 yo 285 8,5 131 8,4 416 8,5 2,2
5-6 yo 221 6,6 92 5,9 313 6,4 24
6-7 yo 134 4,0 64 4.1 198 4,0 2,1
7-8 yo 106 3,2 33 2,1 139 2,8 3,2
8-9 yo 92 2,7 28 1,8 120 24 3,3
9-10 yo 51 1,5 22 1,4 73 1,5 2,3
10-11 yo 51 1,5 20 1,3 71 1,4 2,6
11-12 yo 31 0,9 18 1,2 49 1,0 1,7
12-13 yo 19 0,6 7 0,4 26 0,5 2,7
13-14 yo 9 0,3 4 0,3 13 0,3 2,3
14-15 yo 7 0,2 3 0,2 10 0,2 2,3
Total 3358 100,0 1556 100,0 4914 100,0 2,2

There were fluctuations in this indicator in different
age groups from 1.7 (age group from 11 to 12 years) to
3.3 (age group from 8 to 9 years) without any clear pat-
terns.

Conclusions.

1. The frequency of LT in children of Vinnytsya city for
the period 1995-2008 constitutes 62.8 cases per 10
thousands of child population, with a range from 45.7 in
2002 to 96.6-in 2008 with strong upward trends in last 5
years of observation.

2. The most cases of LT are registered in children of
the first four years of life with a peak of incidences in the
second year of life.
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3. In all age groups LT is more common in boys than
in girls.

Prospects for further research could be the study of
the frequency of LT in children in areas with different lev-
els of air pollution.
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XPOHIYHWUW NAPOAOHTUT SIK ®AKTOP PU3UKY IHLUUNX
XPOHIYHUX 3AMAJIbHUX 3AXBOPIOBAHb JTIOANHWN"

LlluHkesuy B.1.
BOH3Y «YkpaiHcbka MmeanyHa cTomaTororidyHa akagemisa», m. MNontasa

[ToHuMaHme CyLHOCTH 3y6HOro HaneTa/bmornieHKu n OTBETa Ha HEE CO CTOPOHLI MaKpOOPIraH3Ma X035 MHa 0becrieqYmnBa-
ET HEOOXOAMUMYKO OCHOBY A/151 ITOHUMAHMUS XPOHUYECKOIrO apPOJOHTUTA U €ro B3aUMOCBS3EH C OBLUNMU XPOHUYECKUMU
BOCIa/INTE IbHbIMU 3300/1EBaHNIMU HE/IOBEKAE, @ TaK)Ke A4/15 060CHOBaHHs siederns. CTaTbs MOMOXET YUTATESNIO [TOHTE
HE TOJIbKO MEXaHN3MbI BOIJEUCTBUSA 3YOHOr0 HANIETA Py NMAPOLOHTUTE, HO M ITOYEMY SPOEKTUBHAS 60pbba C HUM MO-
JKET YIIYYLLINTD OBLLEE 340POBLE, A TAKXKE MPUYNHBI GOJBLIEH MITH MEHBLUEH MHANBUAYE/IBHOU CKITOHHOCTY K 13POJOHTH-
TV 3@ CYET BHYTPEHHUX MU CUCTEMHbIX GPAKTOPOB. [pOaHaIm3npoBaHbl OCHOBHbIE HAIPAaB/IEHNS JIEHEHNS XPOHNYECKOIO
18POJOHTUTE, CDEAM KOTOPBIX CHSTUE 3YOHBIX OT/IOXKEHMA U aHTUOUOTUKOTEPAITUS OCTaKOTCS IEPBOV JIMHUEN U COCTaB-
JISIOT OfHOBPEMEHHO MPOPUIGKTUKY CEDAEYHO-COCYANCTbIX 3a00/eBaHM, ANAOETE, BHYTPUOO/IbHUYHBIX [THEBMOHWA M
HE6/IaronpUsITHOro B/IMSIHUS Ha BEPEMEHHOCTb.

KnioueBble cnoBa: XpoOHWYECKUIA NapOdOHTUT, CUCTEMHOE BOCMNaneHne, neYeHune, NpodunakTuka, napogoHTONaToreH-
Hasi MUKpOGHasi GronneHka, reHeTu4ecknin oncbmos

XpoHiyHu napogoHTUT (XI1) po3BMBaeTbCA BHacHi- €Bponelcbki BYeHi nepegbayanTb HAKGNXKYMM Ya-
OOK MOpYLUEHOI BiAMOBIAI MaKpOOpraHiamy Ha napogoH- COM 3POCTaHHSA MOLUMPEHOCTI TSHXKKMX DOPM NAPOAOHTUTY
TOnaTOreHHi NpeAcTaBHMKM Mig’aceHHOT Mikpobiotn [9] |, BHaCcNiAoK 36inbLlUEeHHA HAaCceneHHs y CBiTi, NOB’A3aHOro 3
pa3oMm i3 CyNyTHIM FiHriBITOM, CTaHOBUTb HannoLMpeHille NOOOBXEHHSAM TPUBASOCTI XUTTS | 3MEHLLEHHI BuaaneH-
XPOHiYHe 3ananbHe 3axBOPHOBaHHSA Yy NoavHu. HepasHe HA 3y6iB 3 1990 no 2010 pik. Tskki hOpMM NAPOAOHTUTY
obcTexeHHa gopocnoro HacenenHs CLUA nokasano no- cknagatumyTb npobremy AN CycninbHOI OXOPOHWU 3[40-
wunpeHictb XM 47% cepen pgopocnux [28]. MapogoHTMT poB'd, a TakoX enigemMionoriyHnin nepexig Ao HeiHdek-
mMae GaratoakTopHy €eTionorio, y BUIMSAi NOegHaHHS LiNHMX 3aXBOPIOBaHb, L0 BU3HAYaAETLCS BXe 3apa3 B Oa-
3aranbHUX FeHeTUYHUX BapiaHT, SKi 3MIHIOITb peakLito ratbox kpainax [30].

Ha nig’siceHHy Mikpodpnopy, Wo Bede A0 noyatky i npo- 3B’130K MiXK XPOHIYHUM NapOOOHTUTOM i CUCTEMHUMMU
rpecyBaHHA 3axBoptoBaHHs [9]. MNapogoHTonaToreHHUMu 3ananbHUMN 3aXBOPIOBAHHAMMW MNiJO3PIOTL AaBHO, ane
Hapasi HasvBalOTb rpamHeraTMBHi OakTepii: Aggre- pokie 20 TOMy NapodoHTUT PO3rNAAaBcs SK HACMiAOK Yu
gatibacter actinomycetemcomitans, Porphyromonas gi- HaBiTb NPOSIB TaKMX 3aXBOPIOBaHb Ta/abo CTaHIB TakuXx sk
ngivalis, Tannerella forsythia. XI'l pobuTb BHECOK Yy NoCK- NCUXOEMOLINHMIA CTpec, KypiHHS, IXC, Bik. CborogHi ae-
NEHHSI CUCTEMHOTO 3anarieHHs 3a paxyHoK BMnuBiB Gak- TanbHO BCTAHOBIEHO, Wo i XI1 nopyLlye 3aranbHuii CTaH,
Tepin, WO NoTpannsaTb Yy TKaHWHKU, reMo- Ta nimdouup- Hanpwvknazg npu giabeti, abo BucTynae aktopoM puan-
Kynsigito yepes napogoHTanbHi kuweHi [4]. Lli 6aktepii Ky, 30Kpema, aTtepockneposy [2].

aKkTUBYIOTb rocTpodasosi peakuii NeyviHkW, iIMyHHi KniTu- Hoka3u e3aemo3e’sizkie Mix XpOHi4HUM napodo-
HW, 30Kpema, HerWTpodinu, Wo Npu3BoauTb OO0 «OKcuaa- Hmumowm i diabemom HacTynHi. [iabeT 2-ro Tuny pos-
TMBHOro ctpecy». [liaTBepmxeHo, WO came 3ananbHa BMBAETLCA Ha (QOHI CMCTEMHOrO 3anarneHHs, Lo npu-
BiQNOBIAb MakpoopraHiamy «rocrnopapsa» Ha Oakrtepii i ix 3BOANTb A0 ocnabneHHs oyHKUiT B-KMiTUH NigWyHKOBOI
NPOAYKTU BUKMMKAE Ui NopyleHHsa. Taka Bignosigb Bia- 3ano3u, anonTo3y i Pe3NCTEHTHICTI A0 iHcyniHy. Cy4acHi
OyBaEeTbCsl Ha HU3bKOMY PiBHi, ane TpMBae pokamu 1 no- [aHi nigTBepAXyTb NOCUMEHHS CUCTEMHOrO 3ananeHHs
CUINIOE 3aranbHe, CUCTEMHE 3anareHHsl, Lo € OCHOBOH (6iomapkepu rocTpoi dasu i okcuaaTUMBHOIO CTpecy), Lo
po3BuUTKY B6araTbox 3axBOpOBaHb, MOB’A3aHMX 3 BiKOM [2, pO3BMBAETLCH BHACMIAOK NOTPAMNAHHSA MIKPOOPraHiaMiB i
13]. dakTopiB BipyNneHTHOCTi 3 NApOAOHTY B LIMPKYrsuito, 3a-

6esnevyloun TUM camMnM WMOBIPHWA MeXaHi3M HeraTuB-

’ LiutyBanHsa npu atecrauii kagpis: LLuHkesuy B.l. XpoHidHuli napodoHmum 5K ¢hakmop Pu3UKy iHWUX XPOHIYHUX 3arasibHUX 3aXeoproeaHb
oduHu [/ Tpobnemu exonorii i meamumun. — 2014, — T. 18, Ne 3-4. — C. 49 -53.

49



Tom 18, N 3-4 2014 p.

Horo Bnnuey XI1 Ha giabeT Ta noro ycknagHeHHs. Enige-
MionoriyHi AaHi NocnigoBHO i HaAiMHO AOBOAATL, WO Ba-
XKW NapOAOHTUT HeraTUBHO BNMMBAE Ha rMiKEMiYHUI
KOHTPOSb NpW LIyKPOBOMY AiabeTi Ta rnikemito y nauieHTiB
6e3 piabety. Kpim ToOro, y nauieHTiB 3 uykpoBum fiabe-
TOM, iCHye nNpsiMa Kopensuis MK TSDKKICTIO NapofoHTUTY
Ta ycKnagHeHHsIMUK fiabeTy. HoBi okasn 4EMOHCTPYIOTh,
IO MauieHTN 3 MAPOAOHTUTOM BaXKOrO CTYNEHS MarTb
nigBuLweHn pusmk giabety. JocnimkeHHA No NikyBaHHIO:
paHOoMi30BaHi KriHiYHi BUNpobyBaHHSA 4iTko Bigobpaxa-
I0Tb, WO MapofoHTanbHa Tepanis NpuBoauTb OO 3MEH-
weHHaM Ha 0,4% HbA1C 3a Tpu micsui, uer KniHiYHWIA
ebeKT ekBiBaneHTHWIA 4OOATKOBOMY 3aCTOCYBaHHIO Opy-
roro npenapaty y bapmakoTtepanii giabety [14].

Hoka3u e3aemo38’s13kie MiX XPOHIYHUM napodo-
HmMumom i cepueeo-CyOUHHUMU 3axeOopro8aHHSIMU
HacTynHi. Mpn XM 6akTepii 3 NAapoAOHTANbHUX KULLEHb
noTpannsitoTb Y KPOBOTOK Ta akTUBYIOTb 3anarnbHy iMyHHY
BiQMNOBIAb 3a KiNbkOMa MexaHiamamu. Ha TBapuMHHUX Mo-
Aensx nNpogeMOHCTPOBaHO, WO 3anarnbHa peakuis cnpu-
si€ (POpMyBaHHI0, BU3PIBaAHHIO i 3aroCTpeHHIo aTepockne-
POTUYHMX ONALWIOK. Y3rokeHi enigemMionoriyni gaxi Bigo-
OpaxaloTb, L0 NapoAOHTUT € PU3UKOM Afsi PO3BUTKY Y
MabyTHEOMY CepLieBO-CyANHHUX 3axXBOPIOBaHb, He3a-
NEeXHO Bif iHWNX CynyTHIX 1 cnpusaTnuemx dakrtopis. [Jo-
CNigKEeHHS Mo NiKyBaHHIO HaBOAATb MOMIpPHI AoKasw, Lo
napogoHTanbHa Tepanisi 3MeHLUYe CUCTEMHE 3ananeHHs,
IO NIOTBEPAXYETLCH 3HMKEHHAM C-peakTUBHOro Binky i
piBHA OKCMOATMBHOrO CTpecy, W MpW3BOAUTbL OO MNofin-
LWEHHS KNiHIYHMX Ta GioXiMiYHMX MOKa3HWKIB (pyHKUIT cy-
OWHHOro eHgoTenito [4, 13].

Hoka3u e3aemo3e’si3kie Mix XpoHi4HUM napodo-
HMumom ma HecrnpusimiueuMu Hacniokamu fnpu ea-
2imHocmi nonsiraloTe B HacTynHomy. [lapogoHTonaro-
FeHHi MiKpoOpraHiamu, nNoTpannawym y KpoBoobir, focs-
raloTb OTOYYHYOro cepefoBulia Nnoaa, Ae 3anyckawTb
3ananbHi Ta iIMyHHI peakuii, Wo BNNMBaKTb Ha eTo-
nnaueHTapHui 6nok. Lli 6akTepii MoxyTb, Takox, noTpa-
NASTU A0 NEYiHKKU, CIPUYMHAKYM NPOAYKLi0 Npo3anarnb-
HUX cpakTopiB, AKi NOTIM NnoTpannsaoTe A0 nnoay. Enige-
Mmionorisi, BigobpaxeHa B KMiHIYHMX OOCNIOKEHHSX: HU3b-
Ka Bara npu HapO[XeHHi, JOCTPOKOBI MOMoru i npeekna-
Mncia 6ynu noB'A3aHi 3 HAaABHICTIO MAPOAOHTUTY Yy MaTepi
(3a YyMOB BpPiBHOBa)XXEHHS1 BCiX iHLWMX (DAKTOPIB PU3MKY).
MpoTe, cTyniHb acouiaTnBHUX 3B’A3KiB MixX X1 i Hecnpus-
TNMBMMU pe3ynbTaTamy BariTHOCTi KONMBAETLCA MiX [O-
CRigXXeHHsIMN, a OedKi aBTOpWM He 3Haxo4ATb iX B3arani.
HeogHopigHICTb JaHMX MNOSICHIETBLCS BIOMIHHOCTAMKU B
opraHi3adii gocnigpkeHb, PisHUMK NONyNAUIIMU i Pi3HUMMN
MeTodaMm OLiHKM i knacudikauii 3axBoptoBaHb NapoaoH-
Ty. Pe3dynbTatu KniHiYHNX gocnigkeHb nokasanu, Lo, 3a-
ranom, 3HATTA 3yOHMX BigKNageHb, WO MPOBOAMIIMCSA
NPOTAroM Opyroro TPMMECTPY BariTHOCTi, 3 abo 6e3 aH-
TMbakTepianbHOI Tepanii, AeLWo noninwyBanyM HecnpusaT-
NUBI Hacnigkn BariTHOCTI, Taki SK nepegqacHi nonoru i
HW3bKY Bary HOBOHapomkeHoro. Ane feski KmiHivHi go-
CRifKeHHs1 MNOBIAOMNANM MPO  3HAYHWUN  CNPUSATIIMBUIA
eheKT, MOXNMBO, O Yy NEBHUX NOMYMsLUiSX BariTHAX na-
pofoHTanbHa Tepanisa cnpasgi HeobxigHa. MpuynHamm
HeYy3rofXeHOCTi pes3ynbTaTiB Pi3HUX [OCHiSKEHb MOXe
OyTn Te, IO B3aEMO3B’A3KN MiX NapoOAOHTUTOM i Hacnia-
KaMy BariTHOCTI € BinbLU CKIagHUMK, HiXK Cy4acHe pos3y-
MiHHSI, TAKOX Ha pe3ynbTaTv OOCNIAKEHHST MOrNW BNK-
BaTV TUM Ta Yac nikyBaHHA i cnocobu Binbopy nauieHTiB.

lMapodoHmum ma iHwi 3axeoproeaHHsl. ICHyLOTb
NPUNYLLEHHS NPO 3B'A30K MiXX 3aXBOPHOBaHHSAMY Napogo-
HTY i XPOHIYHMMY OBCTPYKTUBHUMMW 3aXBOPIOBaAHHAMU OW-
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XanbHUX LWNAXiB, XPOHIYHUMW 3aXBOPIOBAHHAMU HUPOK,
peBmMaTtoigHUM apTPUTOM, KOTHITUBHUMW MOPYLUEHHAMM,
OXWPiIHHAM, MeTaboniYHNM CUHOPOMOM i OESKMMU BUAA-
MU paky. Ha CbOrogHilHin OeHb IPYHTOBHO AOBEAEHO,
Lo MikpoopraHiamu GionniBkM NapodoHTanbHUX KULLEHb
30aTHi BUKMMKATU BHYTPILUHLOMIKAPHAHY MHEBMOHI0 Y
nauieHTiB, ki NnepebyBaloTb Ha LWITYYHIN BeHTMNAL ne-
reHb. [lokasu nonsiraioTb y TOMy, LLO BUSIBNEHI pecnipa-
TOPHi MaToreHn MawTb  MOXOOXEHHA 3  poTo-
BOi/mapofoHTanbHoi GionniBku, ski Mmornu GyTn acnipo-
BaHi MauieHTaMm 3 NEBHMMM pU3NKaMn B YMOBaXx cTauio-
Hapy, WO Npu3BOAWTb OO BHYTPILWHbLOMIKAPHAHOI MHEB-
MOHii. Enigemionoriyni gaHi nigTpumyoTb ponb poTo-
BOI/MapofoHTanbHoI GionmiBKM, sika CTAaHOBUTbL PE3EpBY-
ap pecnipaTopHUX NaToreHiB y NauieHTiB 3 NOraHoko ririe-
HOK MOPOXHMHM poTa Ta XI1. [JocnimkeHHs pexumis ni-
KyBaHHS1 (KOHTpOSbOBaHi paHAoMi3oBaHi BUNPOOYyBaHHS)
BiAoOpaxatloTb YiTKy POfb FifiEHN MOPOXHWUHKU poTa Yy no-
nepeaXeHHi BHYTPILWHbLOMIKAPHAHOI MHEBMOHIi y cTauio-
HapHuXx xBopux [13].

CninbHi 3ananbHo-0ecmMpyKmMueHi MexaHiamu Ons
XPOHiYHO20 NMapodoHmMumy i cucmeMHuUX 3anasibHux
3axeoprosaHb MOXyTb OyTW onocepeakoBaHi MaTpuKc-
HUMKU meTanonpoTteiHazamu (MMI1), cepuHoBUMKU NpoTe-
THazamn MMAJ-noxoaxeHHs, nnasmiHoreHom, darouu-
TapHUM MexaHiamom, MexaHisamamn RANKL-aktuauii
octeobnactiB [31], NFkB [2] Ta iH. Tak, KniHi4HO-
3Ha4YMMmMMn € nonimopciam 5A(-1612)6A) reHy MMI-3,
nonimopcpiam C(-799)T reHy MMI-8 Ta nonimopdiam
C(-1562)T reHy MMI-9, saki 3ycTpivaloTbCs LOCTOBIPHO
yacTilwe i cepen XBOPMX Ha CepLieBO-CyaMHHI 3axBOpHo-
BaHHS, i Ha peBmaTtoigHun apTpuT, i Ha XI1 [8]. NMeBHi no-
nimopdismu reny 1J1-1 NoB’A3yt0Tb OAHOYACHO 3 Napodo-
HTUTOM i giabeTom [10].

IHwi 38’s13ku XI1 i3 cucmeMHUMU 3anasibHUMU 3a-
X80pPHOBaAHHSIMU NMiAO3PIOITb HA OCHOBI AAHWX MPO BU-
BYEHHST MiKpOOHMX GionniBoK NoauHM i BignoBigen Mak-
poopraHiaMy Ha HUX LWe p[o iX MNPOHUKHEHHSA Kpidb
Oap’epHi TKaHUHM — CNM30BI Ta LLUKIPHI NOKpMBK, TOBTO Le
nokanbHa KOroHi3aLlisi, cenekuisi Ta HakoNMYeHHs NEBHNX
BuAiB H6akTepiin [26].

JocnTb AaBHO BM3HAHO, LLO MIOAMHA €, TaK 3BaHUM,
«cynpa-opraHiamom» [32] i 90% KniTWH HaLIOro opraHiamy
— Ue OakTepianbHi KNiTWHW, SIKi BBaXKaOTbCSA HOPMarbHO
Mikpocpriopoto. Hanpuknag, B KWLWEYHUKY Mikpobiom y
150 pasiB nepesepLUye BNacHWn reHom noavHu. 3a3su-
Yyam, NOHATTS «MiKpOGHi xBopobu» Bkntoyae B cebe iHde-
Kuii, Taki sik Bicna, Ty6epkynbo3 abo BIJ1, BuknukaHi nes-
HAM MaTOreHHUM BIpYNEHTHUM MIKpOOpraHiaMoM, i, §K
npasuno, nepefawTbCcsa Big NoavHW A0 noavHKu. Odesiki
MIKPOOPraHiaMy 41 iX WTaMm MOXYTb BUKNUKaTK GinbLu
Hi>K OHE 3axBOpIOBaHHA (Hampukrag KJLIKOBa nmanunyka,
LLIO BUKIUKAE HAEKLIO LLITYHKOBO-KULLKOBOIO TakTy, ce-
YOBMX LUMSIXIB, @ TAKOX MeHIHrT). MpoTte, geski 6akrepii,
X L-cbopmu, BipycH i T.4. MOXYTb CNIPUYUHATA OfHe 1 Te
came 3axBOPHBaHHS y YyTNMBUX OCIO, Hanpuknag, pes-
MaToigHum apTpuT [12].

HewionaBHO BM3HA4YeHO rpyny CTaHiB, LIO poO3BMBa-
I0TbCsl, MMOBIPHO, B pe3ynbTaTi agucbiosy, abo, anbTep-
HaTUBHO XxapakTepusyluu, B pesynbTaTi Hepo3nidHaHHS
4YM MOPYLLEHOI BiAMOBIAI HA HOpMarnbHY Mikpodiopy, ce-
ped HUX: 3ananbHe 3aXBOPKOBAHHA KULLEYHWKa, ncopias,
OakTepianbHWIA BariHO3 i 3ananbHi 3aXBOPHOBaHHS Mapo-
poHTy (33MM). Ui 4otnpu xBopobwu, sik NpunyckakwTb, Ma-
I0Tb CninbHi pucn 3 Goky X enigemionorii, natoreHesy,
reHeTUkn i MikpobionoriyHnx 3Haxigok [19]. 3aranbHoto
PUCOI0 LIMX 3aXBOPOBaHb € Te, L0 BOHU He 3BUYaWHI iH-



dekuii, BUKNUKaHi okpemMumn Bugamu OGakTepin, ane €
pesynbtatoM Aucbiody, TOBTO 3MiHM HOPManbHOI MiKpO-
donopu, abo Hepo3ni3HaHHA HOpMarnbHOI Mikpodropu B
pi3HMX cepegoBuLLAX opraHismy. MoxnuBo MmpunycTuTy,
L0 MPU3BOAATL A0 LMX 3axXBOpoBaHb abo reHeTu4Hi ae-
ekTM y cucTemMi posnisHaBaHHA Ta LUNsXax pearyBaHHs
Ha naToreHHi MikpoopraHiamu, abo 3miHeHa MikpobHa Ko-
noHi3auisi, abo He3gaTHICTb po3nisHaTK HopMmarbHY Mik-
pocoropy. [ns BU3HAYEHHS LIMX MEXaHi3MiB i 3aCTOCOBY-
I0Tb TEPMIH «TEHETUYHMI ANCHio3», Lo NEeXUTb B OCHOBI
KoHUenuii iHgekToreHoMikn [25], sika Hapasi posrnsgae
[Ba Pi3HUX LUMAXK: po3ni3HaBaHHs GakTepin i nponide-
pauis 6akTepin.

BakmepianbHe po3nizHaeaHHs. CcaBLi MatloTb LWK-
POKUA CMEKTP peLenTopiB po3nidHaBaHHS NaTTEPHIB
(pattern-recognition receptors, PRR), ski posnizHaloTb
€BOMOUINHO-KOHCEPBATUBHI  KOMMOHEHTU MiKpOOpraHis-
MiB, TaK 3BaHi naToreH-acouiioBaHi MOneKkynsipHi wab-
noHn abo natTtepHu (pathogen-associated molecular
patterns, PAMP). [Jo Hux BigHocaTbca Toll-noaibHi peue-
ntopu (TLR), NOD-nogi6Hi peuentopu, RIG-I-nogi6Hi
peuenTtopu, C-Tun-nekTuH-nodibHi peuentopu, peuenTo-
pu-«CMITTApU», abo CKaBeHOKep-peuenTopu, BPOMXKEHI
IOHK-peuenTopHi npoTeiHn 3BaHi AIM2-nogibHnumn peue-
NTopamMu, KOMMOHEHTW KOMMMEMEHTY i nenTuaormnikaH-
posnizHaBarnbHi npoTeiHn. Okpim umx GinkiB, fki, rono-
BHMM YMHOM, MOB’A3aHi 3 KNiTUHAMW, iICHYE TaKOX Linun
pag po3umHHUX PRR; KONNEKTUHW, gikoniHW, neHTpakcu-
HW, ranektuHu, CD14 i HaTypanbHun IgM. KoxHa poanHa
uMx GinkiB cknagaeTbes Le 3 KinbKox 4neHiB. YncneHHi
PRR popgatkoBO B3aeEMOAiOTb 3 PI3HUMW AOMOMIKHUMM
Ginkamu, 3abe3nevyroun CenekTUBHY KNiTUHHY curHani-
3auito, Wwo BigbyBaeTbesa npu 3B'A3yBaHHi PRR 3 mikpoop-
raHiamamu (4v ix KOMNOHeHTamu), i B pesynbTaTi KniTnHa
reHepye npo- Ta/abo npoTusananbHi NPOTEiHW, Hanpwu-
Knag, UUTOKIHWN.

MyTauii TPOMOTOPHUX PEFIOHIB | KOAYIOUYMX CErMEHTIB
okpemux reHis PRR MoxyTb npu3BoguTu sk OO Mopy-
LLIEHHSI eKCNpecii uMx peLenTopis, Tak i 40 3MiHM iX 3aaT-
HOCTi po3ni3HaBaTy BignoBigHi MikpOGHI KOMMOHEHTH. Ta-
KOX, 3MiHU y B3aemogii PRR i 060B'a3koBUX A0NOMiIXKHUX
OinkiB MOXyTb OyTK (PaKTOPOM MOpPYLUEHHS NpoLecy pe-
LenTopHOro 3B's3yBaHHA/po3nisHaBaHHA.  HakonuyeHo
[OaHi Npo BM/MB reHiB HeobXiaHMX A5 MIKpOGHOro posni-
3HaBaHHA Ha NPUCYTHICTb NMEBHMX MIKpPOOPraHiamiB y na-
podoHTanbHin [17] i BariHanbHin OGionniskax [18, 29].
OcobnueocTi ekcnpecii Ta curHanisauii Big TLR cnvsosoi
06OMNOHKM NOPOXHWHW POTa € BaXIMBUM NS PO3YMiHHS
CXWUMNbHOCTI A0 iH(EeKUin 1 po3BUTKY 3aXBOPIOBaHb, 30K-
pema, nonimopdiamu reHiB, sKi KoOylTb peLenTopu
TLR2 ta TLR4 MOXyTb 3yMOBMOBaTU CXWUIMbHICTb A0 iH-
dekuii neBHMMU MikpoopraHiamamm [7]. 3a uux ymos,
NPUMNYCKakTb, O reHETUYHI YMHHUKMW, SKi 4eTepMiHYIOTb
aHomanbHUM enitenianbHUn Gap'ep (Yepe3 pedekTn B
PRR i BpOOXXEHUX iIMyHHUX CUTHAmNbHUX LUMSIXaX) MOXYTb
BMKINMKaTU 3MiHW MIKpOOHOro cknagy i iHiuitoBatu 3ana-
NbHUIA Kackag, Npu3BoAsyM 40 XPOHIYHMX 3aXBOPOBaHb i
HaBiTb paky [24].

BakmepianbHa nposnigepayis. Tak camo 5K i npo-
uecu GakTepianbHOro po3nisHaBaHHSA, 3aranbHi FeHeTUYHI
BapiaHTU noguHW, o4yeBMAHO, OyadyTb BignoeigatTy 3a
CTBOPEHHSA CMPUSTIIMBOrO CepefoBuLLa ANS POCTY KOHK-
peTHMX natoreHHux GakTepini y GionniBkax. Hanpwuknag,
NPUNYCKaeTbCA, WO FeHEeTUYHI BapiaHTW, WO ChpUsioTb
HaAMIpHIN 3ananbHiin BigNOBiAI CTBOPIOIOTL CNpUATNNBE
cepefioBuLLE ANSI CEMNEKTMBHOIO POCTY KOHKPETHMX Bak-
Tepin y GionniBkax, ki, BHacnigok ocobnueocten meta-
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6oniamy, fobpe pocTyTb B Takmx ymoBax. Pesynbratu
JocnigXeHb Npy NapoAoHTUTI NiATBEPAXYIOTb, WO MNori-
MOPCPHI reHV UUTOKIHIB MOB’A3aHi i3 CENEKTUBHUM i nepe-
BaXXHUM pPOCTOM MEBHUX BUAIB MIKpPOOpraHiamis y
nig’siceHHin Gionnisyi [17]. AHanoriyHO 4O NapodoHTUTY,
npu iHWKWX 3aXBOPHOBaHHAX NIOAMHU Moxe BiabysaTucs
NMOCUIEHHS! POCTY NEBHUX NPeACcTaBHUKIB GionniBku y Mi-
KpocepenoBuLli GinblIoro Yn MeHworo 3ananeHHs. He
BMKIOYEHO, O MyTaLii B iMyHOPErynaTopHmx reHax, abo
reHax, ski 6epyTb yyacTb y npo3ananbHux Kackagax, Mo-
XyTb NMPU3BOAMTW OO HECTPUMHOTO 3ananieHHs B KULLeY-
HUKY, @ TakoX, L0 3ananeHHa MOoXe BNnvMBaTh Ha ckrag
MiKpodoriopu, CNOTBOPIOKOYM MOr0 Ha KOPUCTb NaToSoriy-
HUX MikpoopraHiamiB. OgHak, OCTaTOMHO He 3’sicCoBaHo,
IO € NMepPBUHHUM: 3anarnbHa Aeperynsuis 4u MiKpoOHWN
3CYyB.

FeHemu4Huli Auc6io3 npu XpPOHIYHOMY MapoOOH-
mumi. OCTaHHIM YacoM NoKa3aHo, L0 KOHKPETHi reHeTu-
YHi BapiaHTK, LLIO NOPYLLYIOTb 3ananbHy peakuito (Hanpu-
knag, reuu IJ1-1 i IJ1-6), nos'si3aHi 3 nepiogoHTONATOreH-
HUMMN OakTepismm (Hanpwvknag,
A.actinomycetemcomitans i P.gingivalis) y cknagi
nig’siceHHoi 6nsawku [19]. Lle moxe cniyryBatu o6rpyHTy-
BaHHAM MOXIIMBOCTI PO3BUTKY [AUCOio3y 3a paxyHoK
GinbLL NaToreHHoi Mikpodnopu (y TOMy YMCIi NAaTOreHHWX
OakTtepini, siki gobpe pocTyTb B 3ananeHux CepenoBu-
Wwax), MOXNMMBO 3a paxyHOK CneumdiyHnX reHeTUYHUX
BapiaHT rocnogap4 [27].

Omxe, KOHUenNUis iHpeKkToreHoMikn Moxe Bigobpaxka-
TW FreHETUYHY 3YMOBIIEHICTb MakpoopraHiaMy Bu3HavaTu
cknag mikpobHoi Gionnisku. 3rigHO TpaguuinHOMY yMOB-
HOMY Moginy iMyHITETY Ha NaHKW BPOPKEHOrO Ta aganTu-
BHOTO, MOXIMBO aHaroridyHo PO3rnsiHyTK i MexaHiamu ro-
cnogaps i3 KoHTponio Gionnisku. PeuenTopHuiA Bpogxe-
HWIA anapaTt po3ni3HaBaHHSA | pearyBaHHA Ha cknap Mik-
pOOpraHiamiB MpeacTaBNeHUA YUCMEHHUMU POAMHAMM
PRR Ta BXe 3ragaHui BuLle. A OT NOPYLUEHHSA cneundi-
YHOI iMyHHOT BigMOBiAi Ha NapogoHTonaToreHHi 6akTepii y
cknagi GionniBkM TakoX MPUBHOCWTL Y LAECTPYKUi0 TKa-
HUH NPV MAPOAOHTUTI: YYTNUBICTb MaKpOOPraHiamy Ao
napogoHTonaToreHHoi Mikpodpnopn 6nmsbko 50% 3ymo-
BNEeHa reHeTUYHMMM OCOOMMBOCTSIMM afanTUBHUX iMYyH-
HUX MexaHi3miB [15, 33]. [eHeTnYHi 0coBNMBOCTI KMITUH-
HO-OMOCepeAKoBaHOI iIMyHHOI BignoBiAi TICHO MoB’A3aHi 3
po3sutkoM XI1 [16, 23]. Monimopdiamu, siki NpM3BOAATL
[0 3HWXEHHS PIBHIB aHTUTINO-ONOCEpeaKOBaHOI BiaMNOBI-
ni, 3okpema Ha Porphyromonas gingivalis, Takox
noe’s3aHi 3 6inbw TsHxkkUMK bopmamm XIM [11]. OueBna-
HO, OXapaKkTepu3oBaHi MeXxaHi3MW «4yTNMBOCTI» MaKpo-
opraHiamy Ao napogoHTonaTtoreHol Mikpodprnopu y cknagi
GionniBkn Takox GepyTb y4acTb y 3abe3neyeHHi ii cenek-
Lii i kONoHi3auii, HaBiTb He 3aneXHo Bif BipYNEHTHOCTI.

Omxe, reHeTM4HM Ancbio3 po3rnagaeTbcsl NpPoBia-
HUMWU YKPAIHCBbKMMM HayKOBLAMU [2] SIK MexaHi3Mm, Lo
NnoB’'A3yE  3axBOPIOBaHHSA, SKi  3anyyalTb  Kifbka
Oap’epHMX MOBEPXOHb, Ta/abo crnm3oBux 060MOHOK. Tak,
noegHaHHsa geskux 3axsoptoBaHb LLUKT 14 xpoHiyHOro ka-
TaparnbHOro TiHriBITY paHile nosicHioBany aucbiosom Ku-
weyHunka [5]. Akwo posrnsgatn Aucbio3 sK reHeTUyHo
3yMOBIEHMI, TO ponb MikpobHoi Gionnisku Byae Aelwo
BTOPWMHHA, W 3pO3YMIIMM CTa€e BigHOCHa edEeKTUBHICTb
npobioTukoTepanii [1].

3 NpakTUYHOT TOYKM 30pY, BiJOMOCTI MPO cKnagHi B3a-
€MO3B’s13kM, Ge3nepepBHi NaTOreHeTUYHi Kona npu cuc-
TEMHUX XPOHIYHUX 3ananbHUX 3axBoptoBaHHsX i 33[1
MOXYTb MPU3BECTM [0 NAPOAOKCaNbHOIO BWCHOBKY MPO
NpYpEeYeHiCTb 4O 3aXBOPKBAHHS, ane ue He 30BCiM Bip-
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HO. OCHOBHUI BMCHOBOK — Lie HeobXigHICTb MOCTIMHOro
niagTpumytoyoro Ta kommnnekcHoro nikyBaHHs 331, Jliky-
BaHHSA i npocpinaktuka 33 cTaHOBUTL OAHOYACHO i Npo-
dinakTnky CUCTEMHMX 3ananbHMX 3axBoploBaHb. CucTe-
MHi 3ananbHi 3axBoptoBaHHs, a Takox Bl ta daktopu:
narniHHs, CTpec, NMPUAOM NEBHUX MELMKAMEHTIB, MOXYTb
BNNMBaTM Ha nepebir Oyab-sikoi hopMU XPOHIYHOro na-
POAOHTUTY, BHACNAOK HecneumndiyHoro B3aEMo3B’A3Ky 3
HUMKU. Ha KOHTpacT A0 3axBOPIOBaHb, NMPOSIBOM SIKUX €
napodoHTUT: cuHgpommn [ayHa, [ManinboHa-Iledespa,
nediunTty nerikounTapHoi agresii, remaTonoriyHi posna-
au, rinogocgaTasisa Ta iH. [22].

€Bponericbka deaepauis napogoHTornorii (European
Federation of Periodontology, EFP) HewoaaBHO 3BepHy-
nacs 4o BCiX CTOMaToNOri4yHUX Ta MegudHmnxX npawiBHuKIB
i3 3aKNUKOM OO0 HanpaBneHHs AiSnbHOCTI 3a OpMYro
«300pOoB’'st NAPOAOHTY ANSA KPALLOro XUTTA», WO 0BrpyH-
TOBaHO AoBedeHMMM 3B'a3kamu Mk X[ i cepueBo-
CYOMHHUMM 3aXBOPHOBAHHAMU, AiabeTom, HecnpuaTnu-
BMMK Hacnigkamu npwv BaritHocTi [13]. ManicbecTt nepea-
Oavae yHOameHTanbHi 3MiHM pori cTtomaTonora i 3a-
KNvKae ynopsiakoBaHO AISiTU B HANpsIMKY MpodpinakTuky,
paHHbLOI AiarHOCTUKM Ta edeKTUBHOro nikyBaHHSA 3ana-
NbHUX 3axBOPKOBaHb MapodOHTY 3 METOK MOAONaHHS
WKIANMBUX CTOMATONONMYHMX | 3aranbHWX BMAMMBIB Ha
300pOB's NMIOAUHM | cycninbCTBO BuinomMy. Ctomaronoru
MaloTb BMpPOBaXKyBaTh 3MiHW CTUMNIO XMTTS CBOIX Mauie-
HTIB 3i 3MEHLUEHHA NaniHHA Ta 3alBOi Baru, nponarysaTtu
340poBe XapuyyBaHHA i Ui3vyHi BNpaBu. TakuM YUHOM,
06i3HaHuin y faHin cdepi cTomaTonor Mae NoBHOK Mipoto
6patn yyacTb B MpodinakTUYHIin MeauumrHi i Kopuctyea-
TUCS MIATPUMKOK MEOUYHWMX KOMer iHWMX cneLianbHoc-
TeN B HaWKpallMx iHTepecax rpoMafcbKoi OXOPOHU 340-
pos'sa. OcHOBHa goka3oBa 6asa, mogaHa BULLE, LUMPOKO
BiJOMa, ane BMKOPUCTOBYKOTLCS, NEPEBAXHO, AN BHYT-
PiLLIHBOrO KOPUCTYBAHHA MiX KONeramu.

PosBuBatoTbesa cnocobu Tepanii XM, wo MoaynoTb
BiOMOBiAb MakpoopraHiamy rocrnogaps abo, sik nepenba-
YyaeTbcd, BrOKYIOTb MexaHi3aMu, BiAMNoOBiganbHi 3a pynHy-
BaHHA MapOOOHTaNbHUX TKaHWH. Po3pob6neHi HOBITHI
npenapatu (6opte3omib, iHnikcimab, eTaHepuenT, Ba-
30aKTMBHUIA KULLKOBWUIA NenTug, iHribitopn okeug cuHTasm
Ta AeHocymalb) € pe3ynbTaTOM HALlOro Kpawioro poasy-
MiHHS naToreHesy 3ananbHoi AEeCTPYKLUil, i 3@ HUMK, MO-
XnuBo, manbyTtHe napogonTonorii  [20]. OgHak, cknag-
HiCTb Ta 6araTOKOMMOHEHTHICTb NOPYLUEHb IMYHHUX NpO-
uecis npu napodoHTUTI y locus morbid cBigunTb Npo Te,
IO HaBpPS4 YU LUTOKIHOTepaniss abo TepaneBTM4YHa iMy-
HOpEerynsayisi cTaHyTb PYTUHOK MAPOAOHTONOMNYHOrO ni-
KyBaHHSI Hanmbnmxumm yacoM. O4YeBWAHO, WO 4YMCenb-
HiCTb MIiKpOGHOI GionniBkM i napopoHTOMaToreHiB y i
ckrnagi CbOrogHi Mu peanbHO MOXEMO KOHTPOMBaTh
nvwe 3a OOMOMOrol aHTUBIOTMKIB (SKWO MAeTbCcs npo
NPOHUKNI MiKpoopraHiamu) [6] Ta MexaHiYHUM i aHTUcen-
TUYHUM YCYHEHHSIM MiKpOOHUX 3yOHMX BigknageHb (oe-
KOHTOMiHaUis [3]) npu napogoHToNOriYHI Tepanii.

lMeBHa npobnema nocTtae, KoM MU PO3yMIEMO, LLO
GinbLUICTE CTOMATOMOrMB € 3aranbHO MNPaKTUKYHYMMU
creujanictamu, ane He ¢axiBUAMU-NAPOAOHTONOraMu.
Tox HeobXigHO 3ayBaXuUTW, LLIO HaWCKNadHiwa Ta Haure-
HianbHiWa opToneauyHa KOHCTPYKUIdA, pecTaBpauia 4um
OPTOAOHTUYHI 3ycnnnsa He OyayTb MaTh HamnexHoro ycni-
Xy 6e3 NapooHTONOrYHOro NIATPUMYHYOrO MiKyBaHHSI.

ManbyTHi cTpaTerii nikyBaHHA 3ananbHUX 3aXBOPHO-
BaHb MapOAOHTY HanpaBrieHi Ha MOninWeHHs 34aTHOCTI
rocrnogapsi 3anobirati KonoHisauii Ta ycyHyTU NeBHi BUAM
mikpoopraHiamiB. OuiHka 3y6HOro HamnboTy/GionmiBKK i
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BigNoBiai Ha Hei 3abe3neyye HeoOXigHY OCHOBY AN po-
3YMiHHSI MpoLiecy 3axXBOPIOBaHHA Ta OOI'pyHTYBaHHSA Niky-
BaHHs. Lls iHbopMaLis JonoMoxe YynMTadeBi 3po3ymiTh He
TiNbKM WNSXM BAAMBY 3yOHOrO HanboOTy HA TKaHWHW MO-
POXHWHM pOTa, ane i YoMy 3BuYariHa eeKTUBHA OYMCTKA
MOXe MOMINWUTK 340POB'A ACEH | YOMY MEeBHI ocobu ma-
10Tb GinbLly cxunbHicTb fo XI, HiX iHWI 32 paxyHOK BHY-
TPiLWHiX abo cucTemHMx dhakTopis [21].

BucHoBku. HeobxigHe nocrTiviHe, 3 NeBHOK nepioany-
HicTto, napogoHTonoriyHe nikyBaHHA XIM Ta iHwwunx 3301 -
nigxig, SKWin ogHOYaCHO CTaHOBUTb MPOQINaKTUKy Ccuc-
TEMHUMX 3ananbHNX 3aXBOPIOBaHb.

KoHTponb mikpobHoi Gionniskn npu XI1 cborogHi mo-
KIMBUN, 04EBUOHO, NULLE 3aBAAKN CUCTEMHIA aHTUOIOTU-
KoTepanii.
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Assessment of dental plague and the host response provides an essential basis to understand the disease process and
treatment rationale. This information will help the reader to understand not only the way that plaque may have an im-
pact on oral tissues but also why regular effective cleaning may improve periodontal health and why some individuals
appear to have a greater susceptibility to periodontitis than others, either intrinsically or in relation to various systemic
factors. The paper analyzes the main trends of chronic periodontitis treatment, including dental plague removal and an-
tibioticotherapy as the first line which can prevent of cardiovascular disease, diabetes, nosocomial pneumonia and ad-

verse pregnancy outcomes iat the same time.
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genetic dysbiosis

Chronic periodontitis (CP) is due to an aberrant re-
sponse to periodontopathogenic members of the sub-
gingival microbiota [9] and, together with its non-
destructive partner condition, gingivitis, is one of the most
prevalent chronic inflammatory conditions of humanity. A
recent survey in an US adult population of 3,742 indi-
viduals revealed a prevalence of 47% for periodontitis
[28]. Periodontitis has a multifactorial aetiology, where
the combination of common genetic variants alters the

response to the sub-gingival microbiota, predisposing to
disease onset and progression [9]. Periodontopathogenic
bacteria include gram-negative bacteria such as Aggre-
gatibacter actinomycetemcomitans, Porphyromonas gin-
givalis and Tannerella forsythia. Periodontitis increases
systemic inflammation, by means of bacteria entering the
hemo- and lympho- virculation via periodontal pockets
[4]. These bacteria activate an acute-phase response by
the liver and activate immune cells, such as neutrophils,
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to generate 'oxidative stress' in the circulation. It appears
that it is not the bacteria, but the inflammatory response
to them that causes the mayhem. The reaction to the
bacteri ticks over at a slow, low-grade, but relentless
pace over many years, and in doing so contributes to the
overall 'inflammatory burden' that drives many of the in-
flammatory diseases of ageing [2, 13].

European scientists predict increasing burden of se-
vere periodontitis due to the growing world population
associated with an increasing life expectancy and a mas-
sive decrease in the prevalence of tooth loss throughout
the world from 1990 to 2010. These changes underscore
the enormous public health challenge posed by severe
periodontitis and are the epidemiologic transition to non-
communicable diseases occurring in many countries [30].

The association between chronic periodontitis and
systemic inflammatory diseases suspected long ago, but
over 20 years ago periodontitis was seen as a conse-
quence or even a manifestation of systemic diseases
and/or conditions such as psycho-emotional stress,
smoking, cardiovascular diseases, age. Today consistent
evidences found that the CP affects general condition of
patient with diabetes, and predisposes, for example, to
atherosclerosis [2].

The evidence for an association between diabetes
and periodontitis is as follows: Type-2 diabetes is pre-
ceded by systemic inflammation, leading to reduced pan-
creatic B-cell function, apoptosis and insulin resistance.
Increasing evidence supports elevated systemic inflam-
mation (acute-phase and oxidative stress biomarkers),
resulting from the entry of periodontal organisms and
their virulence factors into the circulation, thus providing
biologically plausible mechanisms underpinning the ad-
verse impact of periodontitis upon diabetes and its com-
plications. Epidemiological data — consistent and robust
evidence is available which demonstrates that severe pe-
riodontitis adversely affects glycaemic control in diabetes
and glycaemia in non-diabetes patients. In addition, in
patients with diabetes, there is a direct and dose-
dependent relationship between periodontitis severity
and diabetes complications. Emerging evidence indicates
an increased risk for diabetes onset in patients with se-
vere periodontitis. Randomised clinical trials consistently
demonstrate that mechanical periodontal therapy associ-
ates with approximately a 0.4% reduction in HbA1C at
three months, a clinical impact equivalent to adding a
second drug to a pharmacological regime for diabetes
[14].

The evidence for an association between cardio-
vascular diseases and periodontitis is as follows. The
bacteria, entering into the blood stream et CP, activate
the host's inflammatory-immune response by multiple
mechanisms. Several animal models have demonstrated
that the host's inflammatory response favours atheroma
formation, maturation and exacerbation. Epidemiological
data — there is consistent epidemiological evidence that
CP imparts increased risk for future cardiovascular dis-
ease, independently of other confounding factors. Inter-
vention studies — there is moderate evidence that perio-
dontal treatment reduces systemic inflammation as evi-
denced by reductions in C-reactive protein and oxidative
stress, and leads to improvements of surrogate clinical
and biochemical measures of vascular endothelial func-
tion [4, 13].

The evidence for an association between adverse
pregnancy outcomes and periodontitis is as follows.
Oral microorganisms and their products enter the blood
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circulation and travel directly to the foetal environment
where they cause inflammatory and immune responses
affecting the foeto-placental unit. These bacteria in the
circulation may also circulate to the liver, where inflam-
matory agents are produced, which in turn then circulate
to the developing foetus. In clinical studies, low birth
weight, pre-term birth and pre-eclampsia have all been
associated with the presence of periodontitis in the
mother, when all other risk factors have been accounted
for. However, the strength of the connection found be-
tween periodontitis and these pregnancy outcomes var-
ies between studies, and some show no association. The
heterogeneity of data is likely due to differences in the
study designs, study populations and different methods
used for assessing and classifying periodontal disease.
Intervention studies — results from clinical trials have
shown that, in general, scaling and root debridement car-
ried out during the second trimester of pregnancy, with or
without antibiotic therapy, does not significantly improve
adverse pregnancy outcomes, such as preterm birth and
low birth weight. However, some clinical trials did report a
favourable effect overall and it is possible that certain
populations of pregnant women may benefit from perio-
dontal therapy, even though others will not. One reason
for negative study results may be that the interaction be-
tween periodontitis and pregnancy outcomes is more
complex than our current understanding and the study
results may have been affected by the type and timing of
treatment employed and by the types of patients se-
lected.

Periodontitis and other diseases. There is emerg-
ing evidence for associations between periodontal dis-
eases and chronic obstructive airways disease, chronic
kidney disease, rheumatoid arthritis, cognitive impair-
ment, obesity, metabolic syndrome and some cancers.
To date, the only evidence for causality is in relation to
respiratory microorganisms  that  colonise  the
oral/periodontal biofilm and may subsequently cause a
hospital-acquired pneumonia (nosocomial pneumonia) in
ventilated patients. The evidence is that respiratory
pathogens arising from oral/periodontal biofilm reservoirs
may be aspirated in certain risk patients within hospital
environments and result in a nosocomial pneumonia.
Epidemiological data supports a role for the
oral/periodontal biofilm acting as a reservoir for respira-
tory pathogens in patients with poor oral hygiene and pe-
riodontitis, which may cause nosocomial pneumonia.
Randomised controlled trials strongly support a role for
improving oral hygiene in the prevention of nosocomial
pneumonias in acute care hospital environments [13].

Common inflammatory and destructive mecha-
nisms at chronic periodontitis and systemic inflam-
matory diseases can be mediated by matrix metallopro-
teinases (MMP), PMN-derived serine proteases, plasmi-
nogen-dependent, phagocytic mechanism, mechanisms
of RANKL-activation of osteoblasts [31], NFkB-
dependent mechanisms [2] and others. Thus, clinically
significant polymorphism are 5A (-1612) 6A) gene MMP-3
polymorphism C (-799) T MMP-8 gene polymorphism and
C (-1562) T MMP-9 gene, are found significantly more
often among patients with both cardiovascular diseases,
rheumatoid arthritis and CP [8]. Certain gene polymor-
phisms of IL-1, is associated with both periodontitis and
diabetes [10].

Other links of chronic periodontitis with systemic
inflammatory diseases are suspected on basis of mi-
crobial biofilm study and human responses before enter-
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ing through barrier skin and mucosa; namely local coloni-
zation, selection and accumulation of certain bacteria
[26].

It is now recognised that humans are supra-
organisms [32] with 90% of the cells in the human body
being bacterial, termed the normal bacterial microbiota. It
is estimated that in the human gut, the microbiome out-
numbers the human genome by 150-fold. The traditional
meaning of ‘microbial disease’ includes infections such
as smallpox, tuberculosis or AIDS, caused by colonisa-
tion and infection by a specific pathogenic microbe, usu-
ally transmitted between individuals. Some microbes or
even microbial strains may indeed be responsible for
more than one disease state, an example being E. coli,
associated with gastro-intestinal and urinary infections as
well as meningitis. However, some bacterium, bacterial L-
form, virus and so forth are the cause of many major
idiopathic. An example of this is rheumatoid arthritis,
which was thought to be caused by a wide variety of mi-
croorganisms [12].

Recent research has identified a group of conditions
probably resulting from dysbiosis, or alternatively referred
to as originating from a misrecognition or aberrant re-
sponse to the normal microbiota, including inflammatory
bowel disease, psoriasis, bacterial vaginosis and perio-
dontal diseases (PD). These four diseases seem to clus-
ter together from an epidemiological, pathogenic, genetic
and microbial standpoint, with similarities between them
being recently reported [19]. A common feature of the
diseases described above is that they are not, like com-
mon infections, caused by individual bacterial species.
Rather, they appear to be the result of a dysbiosis, which
is a change in the normal microbiota, or of misrecognition
of the normal microbiota within different body environ-
ments. A sensible hypothesis is that genetic defects in
the recognition and response pathways that the host
uses to identify microbial pathogens predispose to either
altered microbial colonisation or to the misrecognition of
normal microbiota that lead to these diseases. We could
refer to ‘genetic dysbiosis’ to define this mechanism. This
underpins the concept of infectogenomics [25], for which
two distinct pathways have been recognised: bacterial
recognition and bacterial proliferation.

Bacterial recognition. Mammals have a very wide
variety of pattern-recognition receptors (PRRs), which
recognise evolutionarily-conserved constituents of mi-
crobes called pathogen-associated molecular patterns
(PAMPs). These include the toll-like receptors (TLRs),
NOD-like receptors, RIG-I-like receptors, C-type-lectin
like receptors, scavenger receptors, innate DNA receptor
proteins termed AIM2-like receptors, members of the
complement pathways and peptidoglycan-recognition
proteins (PRPs). In addition to these proteins, which are
mainly cell-bound, there are also a range of soluble
PRRs including collectins, ficolins, pentraxins, galectins,
CD14 and natural IgM. Each of these families of proteins
contains multiple members. In addition, these various re-
ceptor-based and soluble PRRs generally interact with
various accessory proteins to allow for selective cell sig-
naling; and the target cell generates pro- and/or anti-
inflammatory proteins such as cytokines.

Mutations in the promoter regions and coding seg-
ments of the individual PRR genes may result in either
altered expression of PRRs or differences in the ability to
recognise the microbial constituents that they bind to re-
spectively. In addition to the influence of PRR production
and PRR kinetics of binding, changes in the interaction
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between the PRR and obligatory accessory proteins may
be a factor in this ‘binding/recognition’ process. Initial
evidence has recently been produced for the effect of mi-
crobial recognition genes on microbial presence in perio-
dontal [17] and vaginal biofilms [18, 29]. Features of ex-
pression and signaling from oral mucosa TLRs are impor-
tant for understanding the susceptibility to infection and
disease; thus genes polymorphisms of TLR2 and TLR4
may cause susceptibility to infection by certain microor-
ganisms [7]. In these conditions, a proposed hypothesis
is that genetic factors which may determine an aberrant
epithelial barrier (through defects in PRRs and innate
immune signalling pathways) may induce microbial shifts
and an inflammatory cascade which can give rise to
chronic diseases and even cancer [24].

Bacterial proliferation. As well as affecting bacterial
recognition, common human genetic variants are likely to
be responsible for creating a favourable environment for
fostering the growth of specific pathogenic bacteria within
biofilms. The hypothesis is that genetic variants predis-
posing to an excessive inflammatory response create a
favourable environment for the selective growth of spe-
cific bacteria within the human biofilms, which, due to
specific characteristics in their metabolism, grow well in
more inflamed environments. Initial evidence in periodon-
titis suggests that cytokine gene polymorphisms may se-
lect and favour the growth of certain components of the
sub-gingival biofilm. Periodontitis studies confirm that
some cytokine gene polymorphisms are associated with
selective and predominant growth of certain types of mi-
croorganisms in subgigival biofilm [17]. Similarly to perio-
dontitis, other human diseases might be affected by the
overgrowth of certain components of the biofilms upon
stimulation by a more or less ‘inflamed’ environment. It
has been hypothesized that mutations in genes involved
in immune regulatory mechanisms or pro-inflammatory
pathways could lead to unrestrained inflammation in the
intestine and that inflammation can influence the compo-
sition of the microbiota, skewing it in favour of pathologi-
cal microorganisms. However, doubts still exist on
whether the inflammatory deregulation is the cause, or
actually the consequence of a microbial shift in such
cases.

Genetic dysbiosis in periodontitis. A recent study
has shown that specific genetic variants that violate the
inflammatory response (eg, IL-1, IL-6 genes) associated
with periodontopathogenetic bacteria (eg A.actino-
mycetemcomitans and P.gingivalis) in sub-gingival
plaque [19]. This adds to the evidence suggesting that
periodontal ‘dysbiosis’ or a shift towards a more patho-
genic microbiota (including A.actinomycetemcomitans)
that may be due to specific genetic variants in the host
[27].

Thus, the concept of infectogenomics highlights the
macroorganism/host genetic predetermination in control
microbial biofilm composition. According to conditional
division of immunity to innate and adaptive it may be to
consider similarly host mechanisms of biofilm restriction.
Receptor innate mechanisms of recognition and re-
sponse to microbial composition represented numerous
families and PRRs mentioned above. But aberrant spe-
cific immune response to periodontopathogenic bacteria
in biofilm also contributes to tissue destruction in perio-
dontitis: host sensitivity to periodontopathogenic micro-
flora of about 50% is due to genetic characteristics of
adaptive immune mechanisms [15, 33]. Genetic features
of cell-mediated immune response is closely associated



Tom 18, N 3-4 2014 p.

with the development of CP [16, 23]. Polymorphisms that
lead to lower levels of antibody-mediated responses, in
particular to Porphyromonas gingivalis, are also associ-
ated with more severe forms of CP [11]. Obviously, the
mechanisms described as ‘sensitivity’ to periodontopa-
thogenic microorganisms in biofilm also takes part in mi-
crobial selection and colonization, even regardless of the
virulence.

Thus, genetic dysbiosis is considered by leading
Ukrainian scientists [2] as a mechanism that links dis-
eases that involve multiple barrier surfaces and/or mu-
cous membranes. So, the combination of some diseases
of gastrointestinal tract and chronic catarrhal gingivitis
previously explained by intestinal dysbiosis [5]. As we
was look on dysbiosis like genetically predetermined, the
role of microbial biofilms become secondary, and limited
efficacy of probiotics become clear [1].

In practical terms, information about complex rela-
tionships, continuous circle in systemic pathogenesis of
chronic inflammatory diseases and PD may lead to the
paradox conclusion about predetermination of disease,
but it is not quite true. The main conclusion - is the need
for constant maintenance and complex treatment of PD.
Periodontal treatment and prevention is both the preven-
tion of systemic inflammatory diseases. Factors which
modify risk, such as cigarette smoking, stress, drugs or
sex hormones, and some systemic inflammatory dis-
eases, such as diabet, HIV can affect the course of all
types of periodontal disease. It was concluded that there
was insufficient evidence that there is a specific perio-
dontitis associated with these diseases. In contrast, pe-
riodontitis as a manifestation of systemic disease in-
cludes various haematological disorders such as ac-
quired neutropenia and leukaemia; various genetic disor-
ders such as familial and cyclic neutropenia, Down syn-
drome, leukocyte adhesion deficiency syndrome, Papil-
lon-Lefévre syndrome, Chediak-Higashi syndrome,
histiocytosis syndromes, hypophosphatasia and others
[22].

The European Federation of Periodontology (EFP)
has recently launched a manifesto for a paradigm shift:
‘periodontal health for a better life’ for all dental and
health professionals that reasonably proven by links be-
tween CP and cardiovascular diseases, diabetes, ad-
verse pregnancy outcomes [13]. The manifesto promotes
a fundamental shift in the role of dental healthcare pro-
fessionals and encourages orderly work towards preven-
tion, early diagnosis and effective treatment of inflamma-
tory periodontal diseases in order to reduce harmful den-
tal and overall impact on human health and society in
general. The dental team's role emphasises in promoting
behaviour change in their patients aimed at reducing
smoking and obesity levels, by promoting healthy nutri-
tion and exercise. So knowledgeable in this area dentist
engages fully in preventive medicine in support of medi-
cal colleagues in the best interests of public health. The
main evidence is presented above and known quite wide,
but are used primarily for internal.

Various host modulatory therapies have been devel-
oped or proposed to block pathways responsible for
periodontal tissue break down. The newer drugs like bor-
tezomib, infliximb, etanercept, vasoactive intestinal pep-
tide, nitric oxide synthase inhibitors and denosumab are
developed as a result of better understanding of patho-
genesis of inflammatory tissue destruction and may rep-
resent [20]. However, the complexity of immune disorders
in periodontitis indicates that it is unlikely cytokine ther-
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apy or therapeutic immunoregulation become routine of
periodontal treatment soon. Obviously, with the number
of microbial biofilms and periodontopathogens in them
today, we really can control them only with antibiotics (in
the case of microorganisms penetrated) [6] and by me-
chanical and antiseptic removal of microbial dental
plaque (decontamination [3]) as periodontal therapy.

A certain problem arises when we realize that most
dentists are rather general practitioners, than experts in
periodontology. Therefore, it should be noted that the
most complex and the best prosthetic, restoration or or-
thodontic forces will not have full success without proper
periodontal maintenance treatment.

The future strategy of periodontal therapy is aimed at
improving of host ability to prevent microbial colonization
and eliminate certain microorganisms. An appreciation of
dental plaque and the host response provides an essen-
tial basis from which to understand the disease process
and treatment rationale. This information will help the
reader to understand not only the way that plaque may
have an impact on oral tissues but also why regular ef-
fective cleaning may improve periodontal health and why
some individuals appear to have a greater susceptibility
to periodontitis than others, either intrinsically or in rela-
tion to various systemic factors [21].

Conclusions.

Chronic periodontitis requires lifelong treatment, with
regular intervals, - an approach that is simultaneously
preventing for systemic inflammatory diseases. Microbial
biofilm control in chronic periodontitis is now really possi-
ble evidently only by systemic antibiotic therapy.
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BJINAHUE B NOAOCTPOM OIbITE OJIUTO3®UPLIMKJITOKAPBOHATA
HA OBMEH MOHOAMMWHOB U AKTUBHOCTb NPOLIECCOB
AE3AMMHUPOBAHMS B CYBTOKCUYECKUX AO3AX"

Baamym U.10.
XapbkoBckas akagemusi nocrneauniiomHoro obpasoaHus, XapbkoB, YkpanHa

Bigoma nipoBigHa posib 0OMiHYy 6iOreHHux MOHOaMIHIB rpy PO3BUTKY 3aXBOPIOBAHL LIEHTPA/IbHOI HEPBOBOI cyucTEMU
(YHC), cepyeso-cyanHHoi cucremu (CCC), ricuxidHmnx [ OHKOJIONYHUX 3aXBOPIOBAHHSIX Ta iH. 1py LibOMYy CrIOCTEDIraeTbCs
aTOreHEeTUYHE 3HAYEHHS MOPYLLIEHHS KaTa/llTMYHOI aKTUBHOCTI MOHOamiHookcuaasn (MAQO), sKi 336€3re4y0Tb OKUCHE
AE€3aMiHyBaHHs MEPBHNHHUX, BTOPUHHUX | TPETUHHUX MOHOAMIHIB i MIATDUMYIOTE HA EBHOMY @i3[0/10riYHOMY PIBHI BMICT
KaTexosiaMiHiB, CEPDOTOHIHY, riCTamiHy, TPUITaMIHy Ta iH. Lje 3HaxoauTb CBOE Micye ripy 6aratbox 3axBOPIOBaHHSX i 1a-
TOJIONTYHNUX CTEHAX. OMPOMIHEHHI, 3/I05KICHOMY POCTI, [iNepBITaMiHO3i [, XO/I040BOMY CTPEC, FiOKCI, INEDX0NeCTEPUHE-
MIi, YEPErNHO-MO3KOBIW TpaBMi. MeTorw poboTy 6y/10 BUBYEHHS akTuBHOCTI MAO | 3MICTy AESKuX 6IOreHHUX MOHOaMIHIB T3
IX ronepeaHuKIB g BrymBoM CYOTOKCUYHUX [O3 O/TIroe@ipLMK/IOKapOOHaTy B 11a3Mi Kposi, Me4viHyi 1a rosioBHoMy MO3-
Ky wypiB.. Ha 40 6iimx wypax riornynsyii Bicrap B nigroCTpoMy [0Ci4i BUBYEHO Ait0 Mamx CyOTOKCUYECKMX [O3 HOBOI
XIMIYHOI' pe40BuHH, IO BIAHOCUTLCS A0 NPOCTHUX [10/1I€QipiB-0/1iroe@ipunKiIokapboHaTy mapkv 1-803. Y neqiHyi i rosio-
BHOMY MO3KY OLIIHIOBA/IOCS BMICT a4peHasiHy, HopaapeHasnity, OP@A, 4o0paMiHy, CEPOTOHIHY, TpurnTogaHy. 3mict JODA,
A0@amiHy, aapeHaniHy, HOpaapeHasity, CEPOTOHIHY, TPUITODAaHy, akTUBHICTL TpombounTapHoi MAO-B i 3MICT MOHOaMI-
HIB BU3Ha4Yasmm TaKoX I B 11/1a3Mi KpoBl. BUBYEHHS Bri/imBy OOMIHY GIOr€HHUX MOHOAMIHIB B rO/IOBHOMY MO3KY 114 BIl/i-
BOM CYOTOKCHYECKUX [03 OJTIrOEGIPLNKIIOKaPOOHATY BUSBU/IO Ti4BULYEHHS PiBHS LO®A-ronepegHmnka AopamiHy Ha
34,27% i 28,16%, BiarnosigHo rig srvmsom 1/10 i 1/100 LDsy. B neyviHyi Big3Hayanocs 3HmkeHHs smicty JODA, goga-
MIHY, HOpaApeHasaiHy 1a agpeHasiHy nig Br/mBOM o/iroe@ipynksiokapboHary B A4o3i 1/10 i 1/100 LDsy. PeyoBuHa B
1/1000 LD50 He riopyiyBana 06MiH 6ioreHHUx MOHOaMIHIB. AHAsI3 pE3Y/IbTAaTiB OOMIHY CEPOTOHIHY B MeYiHLi | ro/l0BHO-
My MO3KY BUSIBUB SHIWKEHHS TPUMTOPAEHY Ta MIABULUEHHS PIBHS CEPOTOHIHY 11i4 BI/IMBOM OJ/IIrOEDIPUNKIIOKaPOOHATY B
1/10 i 1/100 LDsy. BusHaqyeHHs BMICTY B CMPOBATLi KpOBI GIOr€HHUX MOHOAMIHIB BUSBNIO 3HIKEHHS DIBHS A0@DamiHy,
adpeHainiHy, HopagpeHasniHy 1a ix ronepegHmka JOPA Ha T/1i MigBULLYEHHS CEPOTOHIHY. AKTUBHICTH TPOMOOLMTaPHOI
MOHOaMiHookcngasmn (MAO-B) bysia 3Ha4YHO MigBHLLIEHE 114 BIVIMBOM KceHobiotuky B 1/10 i 1/100 LDsy. BucHosku: 1.
OniroegipunkriokapboHar [1-803 B 1/10 i 1/100 LD50 aktvusye ripoLecy OKUCHOIO AE3aMiHyBaHHS Ha T/1i IHI6YyBaHHS B
Ma/mx [033X EProTporHOI @yHKUIT Oprariamy, SKka roB93aHa 3 MOCUIEHHSIM TPO@POTPOIMHOI, K 3aXUCHO-IPUCTOCYBA/IbHOI
Ppeakyii, Lo CrpsSIMOBaHE HA 336e3reYeHHs CTasoCTi BHYTPILHbOMO CepegosBuiya opradizmy. 2. B 1/1000 LDsy
KCEHOOIOTUK He BI/IMBAE HA [1OPYLIEHHS OOMIHY MOHOAMIHIB [ MPOLECIB OKWUCHOrO AE3aMiHyBaHHS. 3. ociimkeHo
IHTEHCUBHICTL OOMIHY GIOrE€HHMUX aMIHIB B KJIITUHHUX CTPYKTYPAax, 5ika rposiB/ISETbCS aKTUBYBAHHSIM POLECIB OKUCHOMO
AE€3aMiHyBaHHs [ IOCH/IEHHAM TPODOTPOIHOI @YyHKLII OprarHiamy, LYo CBIAYUTE PO aKTUBHICTL 1aTO/I0MYHOIO poyecy y
CUPOBATLI KPOBI, NMeYiHLi T8 ro/IOBHOMY MO3KY LypIB.
KniouyoBi cnoBa: kceHo6ioTuK, agpeHaniH, HopagepHaniH, JO®A, nodamiH, cepoToHiH, TpunTodaH, nnasmMa KpoBi, NediHka i roroBHUIA
MO3O0K LLypiB.

HaHHas paboma sensemcs chpaemeHmom HUP XHMY «BusuyeHHsi MexaHi3mie bionoeidHol dif npocmux roniecpipie y 36’s3Ky 3 npo-
671eMOI0 OXOPOHU HaBKOMUWHbLO20 cepedosulyar, 20cydapcmeeHHbIl peaucmpayuoHHbIt Homep 0110U001812.

B nocnegHee Bpems TpyAHO HaWTK Yronok nnaHeThbl, cknx motowmx cpeacts (CMC), nectmumpos, repbuum-
Ha KOTOpPOM He oTpasunacb Obl AeATenbHOCTb YenoBeka. 0B, ankuNUpyLWmMX COEAWHEHWIN, MPOCTbIX Nonnadu-
Bospocna gons otpuuatensHoro BNusiHia Ha buocdepy poB, makpouuknos u ap. [1]. 3a nocnegHue gecatuneTns
XMMMWYECKON MPOMBILLIIEHHOCTM OpPraHM4ecKoro CMHTE3a, BO BCEM MWpE CMHTE3NPOBaHbl AECATKA MUIIIMOHOB XW-
MOBEPXHOCTHO-akTuBHbIX Bewects (MAB), cuHTeTMde- MWYECKMX BELLECTB, KOTOPbIE ABMATCA 3a4acTyio BbICO-

’ LintyBaHHs npu aTecTauii kagpie: baevym U.FO. BriusiHue 8 nodocmpom oribime or1u203¢hupyukiiokapboHama Ha 0bMeH MOHOaMUHO8 U
akmueHocmb rpoyeccos 0e3amMuHUpo8aHUs 8 cybmokcudeckux 0o3ax [/ NMpobnemu ekonorii i MeauumHn. — 2014, —T. 18, Ne 3-4. — C. 58 —61.
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KOCTabWIbHbLIMU, TOKCUYHBIMW 1 06nagaT BblpaXKEHHON
OUOTPOMHOCTBIO U CMOCOBHOCTBIO OKa3biBaTb OTAAneH-
Hble NMOCNeACTBUS UX BIIUSHUS: FT€HOTOKCUYHOCTb, MyTa-
reHes, kaHueporeHes, TepaToreHes, MMMYHOorm4yeckas
HefOCTaTOYHOCTL U Ap. 3HauMTenbHas XMMuyeckasa Ha-
rpyska Ha buocdpepy cosgarna HOBYH 3KONOTMYECKYHO CU-
Tyaumo, koTopas cnocobHa copmupoBaTe pasBUTUE
MHOrux 3aboneBaHuii M MaTONOrMYecknx cocTosiHui. C
pasBMTMEM Hay4HO-TEXHUYECKOrO Mporpecca aHTporo-
reHHasi AesiTenbHOCTb NPOoAOoIKaeT co3aaBaTtb Takue yc-
noBus Tpyaa v GbiTa, KOTOPbIE OrPaHUYUBAIOT UIN CYXK-
BalOT AManasoH BMUSHUSA Ha 4YeroBeka (hakTopoB npu-
POLHOV OKpYXaloLlen cpenpbl, Npexae BCEro ecTecTBeH-
HOro NMPOUCXOXAEHNS — YNbTPachMoNeToBOro N3ny4eHus,
BOOHbIX 06BLEKTOB, NECHbIX MaccuMBoB U Ap. Bce aTo oT-
paxaeTcs Ha Pe3MCTEHTHOCTU N PEaKTUBHOCTU OpraHus-
Ma K BO3OEWCTBMIO BPEeAHbIX (PU3NYECKMX, XUMUYECKUX,
Guonornyecknx n coumanbHo-cpefoBbiX ¢akTopoB. Mc-
crnefoBaHVsa CBUAETENbCTBYHOT, YTO adeKBaTHbIA KOMu-
YECTBEHHBIN N Ka4YeCTBEHHbIN OTBET OpraHu3Mma Ha BO3-
JelcTBMe OTpuLaTenbHbIX MCTOYHMKOB — 3TO OCHOBA
dm3nonornyeckn NonHOM M CBOEBPEMEHHON ajanTaumu
K MI3MEHEHNsM, NPoUCXoasaLLMM B cpege obuTaHus yeno-
BEKa M SABNAETCHA 3aroromMm COXpPaHEHUS U YKpenneHus
3gopoBbsl. Bmecte ¢ Tem, gnutenbHoe M HeraTtMBHOE
BMUSIHWE HA OpraHU3M XMMUYECKUX BELLECTB B CyOTOKCU-
YeckUx [03ax, CroCOGHO MPUBECTU K HapyLLEHWIO roOMeo-
cTasa, CpbiBYy 3aLUMTHO-MPUCMIOCOBUTENBHBIX MeXaHu3-
MOB aganTauuu 1 pasBUTUIO NaTONOMMYECKUX COCTOSIHUIA.
3a nocnegHve pecATMneTua cobpanocb [OCTAaTOYHO
CBeleHWI, KoTopble yoeauTensHO NoKa3biBalT BeOyLLYH
porb obmeHa GUoreHHbIX MOHOAaMUHOB Npu POPMUPOBa-
HUM 3aboneBaHWn LEHTPanbHOW HEPBHOW CUCTEMBI
(LHC), cepaeuHo-cocyaucton cuctembl (CCC), ncmxu-
YEeCKUX U OHKomnornyeckux sabonesaHusax v ap. Mpu atom
OTMeYaeTcs MaTOreHeTUYECKOE 3HayYeHUe HapylleHusi
KaTanMTU4ecKon akTMBHOCTM MOHOAMUHOOKCKMAAa3, KOTO-
pble o6ecrnevmBaloT OKUCIUTENBHOE Oe3aMUHMPOBaHWE
NEPBUYHbIX, BTOPUYHBIX U TPETUYHBIX MOHOAMMHOB. Ta-
kMM o6pasom, moHoamuHookcuaasbl (MAQO) nogaepxu-
BalOT Ha onpegerneHHoM U3NONOrMYeckoMm ypOBHE CO-
JepXXaHue KaTexorlaMMHOB, CEepOTOHMHA, TMCTaMuHa,
TpuntamuHa u ap. [2,3,4,5,6,7,8]. \ameHeHne CBOMCTB 1
aktnBHocTM MAO obHapyxeHbl N1 MHOTMX 3aboneBaHmsX
M MaToONMOrMYecknx COCTOSHMAX: O6Iy4eHuu, 3nokayect-
BEHHOM poOCTe, runepeuMTaMmmHose [, XornogoBoM CTpec-
ce, TUMOKCUW, TUMNEPXOSIECTEPUHEMUM, YEPENMHO-MO3I0-
Bon TpaBme [9,10,11,12,13,14,15]. B nutepatype nme-
I0TCS AaHHble, CBUAETENbCTBYIOLLME O HANU4YUM NpPSMON
KOPPENSALMOHHOW CBA3M MEXAY MHTEHCUBHOCTLIO 0OMeHa
GUOreHHbIX aMUHOB B KINETOYHBIX CTPYKTYpax U CTENEHbIO
aKTMBHOCTM NAaTONOrMYecKoro mnpouecca B PasnnyHbiX
opraHax. YuuTblBas Bblll€ CKa3aHHOE aKTyarbHbIM SB-
nsnock mdyveHue aktueHoctn MAO n copepkaHusi Heko-
TOPbIX BUOreHHbLIX MOHOAMUHOB M UX NPeaLeCcTBEHHUKOB
noa BNWsiHAEM CYBTOKCUYECKMX A03 OnmMroacpmpumkio-
kapboHaTa B pasnu4yHbIX OpraHax u TKaHsX.

MaTepuanbl U MeTOAbI UCCNIef0BaHUA

B paGote ObINO UCNONb30BAHO HOBOE XMMUYECKOE
BELLECTBO, OTHOCsLLEeecs K MpoCTbiM nonuagupam —
onuroagupumknokapboHat mapku M-803. 310 coeamHe-
HME HaLUMOo LUMPOKOE MPUMEHEHWE AN NOonyvYeHus nna-
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CcTMacc, NeHoMnmnacToB, 3MNOKCUAHLIX CMOS, fakoB, dMa-
newn, neHononuypetaHoB u ap. [1]. Beibop gaHHoro co-
eauHeHns obocHoBaH GonblMMKM 06beMamu Npou3Bos-
CTBa, LUMPOKUM KOHTaKTOM C HaceneHnem u oTCyTCTBUEM
NMPOrHOCTUYECKOA  XapaKTepPUCTUKM  MOTEHUManbHON
OMacHOCTM AONS 4eroBeka W TEMNOKPOBHBIX XMBOTHbIX.
Ha ocHoBaHWM OUEHKM NapaMeTPOB OCTPON TOKCUYHOCTM
onUroampuUmKokapboHaT OTHOCUTCS K MarnoTOKCUYHbIM
coeavHeHVAM, He obragallmM KyMynsTUBHBIMW CBON-
CTBaMM M BWOOBOW YyBCTBUTENbHOCTbIO. CpeaHecmep-
TenbHass gos3a (LDsp) Obina ycraHoBneHa Ha ypoOBHe
18,75 r/kr macchl XMBOTHOrO, a KO3(MPUUNEHT KymMyns-
umn (Kk) Ha ypoBHe 7,82. lMporpamma wuccrnegoBaHuin
npegycMatpuBana npoBefeHue NnoJoCTpPoro TOKCUKOIO-
rMYeckoro omnbiTa Ha MONoBO3penbix Genbix Kpbicax Mno-
nynsuun Buctap, maccon 180-200 r. B cootBeTCcTBUM C
YCINOBUSIMU 9KCMEPUMMEHTA XMBOTHBIM €XEAHEBHO, YTPOM
[0 KOPMIEHUsi, Ha MNPOTsbkeHUU 45 CyTOK, C MOMOLLLHO
MeTannuyeckoro 3oHga BOOWMMWCL MepopanbHO BOAHbIE
pacTBopbl BewectBa u3 pacdeta 1/10; 1/100; 1/1000
LDso. KoHTponbHas rpynna »XWBOTHbIX Mofy4ana cooT-
BETCTBYHOLLME 0O6BEMbI MMTLEBOW BoAbl. B akcnepmmeHTe
6bino ucnonb3oBaHo 40 Gernbix Kpbic Npu cobnogeHnn
OMO3TMKM N NpUHUMNOB «EBpOMNEnckon KOHBEHLMN O 3a-
LUMTE MO3BOHOYHBIX XXUBOTHbIX, KOTOPbIE MCMONb3YHOTCS
ONs HayyHbIX M apyrux uenen»-Ctpac6ypr, 1985 r. MNpo-
rpamMma vccnefoBaHusa npegycMmaTtpvBana onpeaeneHme
aKTUBHOCTM TpombGouutapHon MAO-B no ckopoctu o6pa-
30BaHWsA NPOAYyKTa peakuuMu Oe3aMMHUPOBaHUS — OeH-
sanbgervga [16]. CopepxaHue OOPA, pnodamuHa, ag-
peHanvHa, HopagpeHanvHa, CepoTOHUHa, TpunTodaHa B
nnasme KpoBM OMNpefensinu cnekTpognyopumeTpuye-
CKMUM MeToOOM Ha cnekTpodoTtomeTpe upmbl «XuTa-
4n»-MIP-4 [17]. B ne4yeHn 1 ronoBHOM MO3re oLeHuBa-
nocb cofepxaHvwe agpeHanvHa, HopagepHanuHa, OO-
DA, podamuHa, cepoToHunHa, TpuntocaHa. Nccneposa-
HUs BbINOnHANUck no metogy Y. Endo, Y. Odura [18].
[Onsa cBA3biBaHMSA GMOreHHbIX MOHOAMWHOB WX MpeaLle-
CTBEHHMKOB Obina uvcnonb3oBaHa kapbokcumeTunuen-
nonosa (KMLU) dwupmbl «Reanal», emkocts 0,6-0,8
MakB/4. OkucneHune katexonamuHoB n JO®PA npownsso-
Ounu MeTtogom, onucaHHbiM y G. Slabo n coast. [19].
CneKkTpodnyopumMeTpuyeckoe OrnpeaeneHve YpoBHEN
OUOreHHbIX MOHOaMMHOB U WX MPEeALIeCTBEHHUKOB OCY-
LLIeCTBMANOCh Ha crnekTpodoToMeTpe hrpMbl «XUtaum»
MIMP — 4, nocne KonoHo4yHon xpomaTorpadum. Konmye-
CTBEHHbIE MUX YPOBHW OLEHMBANUChb MO KanmnOpOBOYHbLIM
KpuBbIM. CTtatuctudeckas obpaboTka MNOMy4yeHHbIX pe-
3ynbTaToOB OCYLLECTBMANack C MCMNONb30BaHUEM KpuTe-
pus CTblogeHTa-®Ouepa.

Pe3synbTaTbl UCCneaoBaHUA U UX 06cy)|q:|e|-me

MN3yueHne BnusiHust obmeHa GUOreHHbIX MOHOAMUHOB
B FOSIOBHOM MO3re NoA BNUsiHUEM CYBTOKCMYECKUX 403
onuroadmpumknokapboHata o6GHapYyXUNo MnoBbiLLIEHNE
ypoBHa [OO®PA — npedwecTBeHHWKa AodamMuHa Ha
34,27% wn 28,16%, cooTBeTCTBEHHO Mo, BnusHunem 1/10
n 1/100 LDso. Mpu 3TOM OTMeYanochb CHwxkeHue goda-
MuHa Ha 31,77% wn 28,24%, HopagpeHanvHa Ha 46,16%
n 19,24%, agpeHanvHa Ha 69,77% wn 34,89%, cooTBeT-
CTBEHHO B yCnoBusix Tokcudmkaummn 6enbix kpbic 1/10 n
1/100 LDso (Tabn.1). B gose 1/1000 LDsp kceHOOBNOTUK He
HapyLuan obMeH MOHOaMWHOB B FOfTOBHOM MO3re.
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Tabnuua 1

BrusHue onuzoagpupyuknokapboHama 1-803 e cybmokcudeckux 0o3ax Ha 06MeH MOHOaMUHO8 8 20/T08HOM MO32€
8 Modocmpom ornbime (MKe/2 mKaHu)

Mokasarent pynna Habnogexuus, LDsy (M+m)
KoHTponb (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
OO®A 2,13+0,12 2,860,17* 2,73+0,21* 2,25+0,23
HodamuH 3,40+0,37 2,32+0,28* 2,44+0,26* 3,48+0,27
HopagpeHanvH 0,78+0,06 0,42+0,04* 0,63+0,07* 0,75+0,14
AgpeHanuH 0,43+0,08 0,13+0,015* 0,28+0,09* 0,45+0,16

lMpumeyarue: * pasznu4usi docmosepHbie p<0,05

B nmeuyeHn oTmeyvanocb CHwxeHuwe cogepxanusa [O-
®A, podamuHa, HopagpeHanvHa W agpeHanuHa nop,
BMUsiHneM onuroadmpumknokapboHata B gose 1/10 u
1/100 LDsg (Tabn.2) Bewectso B 1/1000 LDsy He Hapy-
wano obmeH GMoreHHbIXx MOHOaMMHOB. Tak, bbino 0bHa-

pyxeHo cHuwkeHne OO®DA Ha 36,80% un 23,46%, poda-
MuHa Ha 46,83% wn 28,39%, HopagpeHanuHa Ha 50,62%
n 28,40%, agpeHanvHa Ha 59,10% u 50,0%, cooTBeTCT-
BeHHo noa Bnusiiuem 1/10 n 1/100 LDsg.

Tabnuua 2

BrniusiHue onueoaghupyuknokapboHama 1-803 Ha 06MeH MOHOaMUHO8 8 M0OOCMPOM Orlbime

8 reyeHu nod enusiHuem cybmokcudyeckux 003 (MKa/2 mkaHu)

Mokasatenu 'pynna HabnogeHus, LDs, (M+m)
KoHTponb (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
JODA 4,05+0,36 2,56+0,42* 3,10+0,28* 3,85+0,25
HodamuH 1,73+0,19 0,92+0,07* 1,24+0,14* 1,83+0,21
HopappeHanuH 0,81+0,09 0,40+0,05* 0,58+0,12* 0,78+0,08
AppeHanuH 0,22+0,03 0,09+0,002* 0,11+0,02* 0,23+0,04

lMpumeyarue: * paznu4usi docmosepHble p<0,05

AHanus pesynbTaTtoB 0OMeHa CEepOTOHMHA B MeYeHu
M TONOBHOM MO3re OBGHapy»Xun CHuKeHue TpuntodaHa un
NOBbILLEHNE YPOBHS CEPOTOHWHA NOA BIMSIHUEM OIIUrO-
acpmpumknokapboHata B 1/10 n 1/100 LDso. (Tabn. 3).
TpuntochaH B neyeHn cHwxkanca Ha 72,52% v 47,99%, B
ronosHom mo3re Ha 30,53% v 28,34%, COOTBETCTBEHHO Y

rpynn >KMBOTHbIX, ToKcuduumposaHHbix 1/10 n 1/100
LDso. Mpu 3TOM, CEPOTOHMH B MeYeHW MoBbIANCA Ha
228,07% wn 127,36%, a B ronoBHom mo3re Ha 119,02% wn
62,31%, cooTBeTCTBEHHO noa BnusHuem 1/10 u 1/100
LDso.

Tabnuya 3

BnusiHue onueoed)uupKHOKapo'OHama Ha obmeH CepomoHUHa 8 rne4yeHu U 20J1086HOM MO32e

o0 snusiHUemM cybmokcuyeckux 003 (MKa/2 mKaHu)

MokasaTenu/opraHsl 'pynna Habntogexus, LDsy (M£m)
KoHTponb (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
MeyeHb/TpunTodaH 13,9+1,25 3,82+0,36* 7,23+0,65* 14,5+1,17
[MeyeHb/cepoTOHMH 2,85+0,74 9,35+0,78* 6,48+0,54* 3,16+0,26
"onoBHoOM Mo3r/TpuntodaH 5,93+0,82 4,12+0,37* 4,25+0,46* 5,88+0,62
"0noBHOW MO3r/CEPOTOHNH 2,68+0,37 5,87+0,42* 4,35+0,36* 2,74+0,28

lMpumeyarue: * paznu4usi docmosepHbie p<0,05

OnpepgeneHne cogepXaHusi B CbIBOPOTKE KPOBWU Buo-
FEHHbIX MOHOaMWHOB BbISIBUINO CHUXeHWEe YpoBHSA foda-
MWHa, agpeHanuHa, HOopagpeHanuHa u ux npegwecTt-
BeHHUka [OJO®PA Ha oHe MOoBbIWEHNS CEPOTOHMHA
(Tabn.4). AKTMBHOCTb TpOMGOLMTApPHON MOHOAMMUHOOK-
cupasel (MAO-B) Gbima 3HauuTenbHO MoOBbIWEHa Mog

BNusiHnem kceHobmotuka B 1/10 n 1/100 LDsg, 4TO yKa-
3bIBAET Ha yCWUMEHWE NPOLIECCOB OKUCMUTENBHOIO Ae3a-
MUHUPOBaHWSA B 3TUX fgo3ax. OnuroadumpumknokapboHaT
B 1/1000 LDsg He okasbiBan BnusiHWe Ha obmeH Guoreh-
HbIX MOHOAMMWHOB.

Tabnuuya 4

BnusiHue onueoagpupyuknokapboHama 1-803 Ha akmusHocmbs mpomboyumapHol MAO-B u codepxaHue MOHOaMUHO8 8 CbiIBOPOMKE

Kposu nod enusiHueM cybmokcu4eckux 003 KCeHobuomka.

Mokasarent Ipynna Habnogexus, LDsy (Mtm)
KoHtponb (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)

HodamuH (Mkmonb/m) 0,83+0,05 0,52+0,04* 0,63+0,05* 0,86+0,08
CepOoTOHUH (MKMOIb/IT) 0,29+0,02 0,94+0,08* 0,77+0,06* 0,31+0,05
MAO-B ég“:ﬂ‘;’::’;""r ben- 0,370,04 0,85+0,06* 0,68:0,05* 0,410,06
AnpeHanuH (Hmonb/n) 2,40+0,25 0,46+0,03* 0,62+0,07* 2,30+0,35
HopagpeHanuH (Hmornb/n) 2,56+0,19 0,52+0,07* 1,25+0,11* 2,44+0,22
LOO®A (Hmonb/n) 17,80+2,65 5,87+0,62* 8,38+0,76* 15,69+1,85

lMpumeyarue: * paznu4usi docmosepHble p<0,05

BbiBOAbI:

Takum obpa3om, pesynbTaTbl UCCrEeAOBaHWA CBUAE-
TenbCTBYIOT, 4TO onuroadupuumknokapbonatr [1-803 B
1/10 n 1/100 LDso aktmuBupyeT npouecchbl OKUCNUTENb-
HOro Ae3aMuHMPOBaHMA Ha OOHE MHIMONPOBaHNSA B 3TUX
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[03ax 9proTponHon dyHKUMU OpraHu3ma, KoTopasi Co-
npsbkeHa € ycuneHvem TPOdOTPOMHOM, Kak 3aluTHO-
NpUCNoCcoBUTENBbHOM  peakuun, YTO HanmpaBfieHo Ha
obecneyeHne NOCTOAHCTBA BHYTPEHHEW Cpefbl OpraHus-
Ma. B 1/1000 LDso kceHOBMOTUK He BRMSIET HA HapyLlle-
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HMe obMeHa MOHOAMMHOB M MPOLIECCOB OKUCIIUTENbHOIO
[e3aMUHMPOBaHWS.
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ENGLISH VERSION: INFLUENCE OF SUBACUTE EXPERIMENT WITH
EXCHANGE OLIGOETHERCYKLOCARBONAT IN SUBTOXIC DOSES
ON MONOAMINES AND ACTIVE PROCESSES DEAMINATION"

Bagmut I.Yu.

Kharkov Medical Academy of Postgraduate Education, Kharkov, Ukraine

Abstract.

The effects of small doses of a new sub-toxic chemical substance belonging to polyethers-

oligoethercyklocarbonat type P-803 was investigated n 40 white Wistar rats in the subacute experiment. In the liver and
brain adrenaline, noradrenaline, DOPA, dopamine, serotonin, tryptophanwere rated. DOPA content, dopamine, epineph-
rine, norepinephrine, serotonin, tryptophan platelet activity and MAO-B were determined as the content of monoamines
and plasma. Studies suggest that oligoethercyklocarbonat P-803 in 1/10 and 1/100 LDs, activates processes of oxidative
deamination on the background of inhibition ergotropic function at these doses.

Keywords: xenobiotic, adrenaline, noradernalin, DOPA, dopamine, serotonin, tryptophan, blood plasma, liver and brain of rats.

This work is a piece of research KhNMU "Study of mechanisms of biological action of simple polyethers have prob-

lems in health circumflex media", state registration number 0110U001812.

Introduction.

It has been lately become hard to find a corner of the
planet, which would not bee affected human activities. The
proportion of negative impact on the biosphere by chemi-
cal organic synthesis, surface-active agents (surfactants),
detergents (CMC), pesticides, herbicides, alkylating
agents, polyether macrocycles and others is signyficant[1].
Over the past decade the world synthesized tens of mil-
lions of chemicals that are often highly stable, toxic and
have a pronounced biotropic and ability to provide long-
term consequences of their influence: genotoxicity,
mutagenesis, carcinogenesis, teratogenesis, immune defi-
ciency, etc. Much of the chemical load on the biosphere
has created a new environmental situation, which can
shape the development of many diseases and pathological

state. Development of scientific and technological pro-
gress, human activities continues to create such working
and living conditions that limit or narrow the range of ef-
fects on the human factors of the natural environment,
primarily of natural origin-ultraviolet radiation, water bodies,
forests, etc. All this is reflected in the resistance and reac-
tance to the effects of harmful physical, chemical, biologi-
cal and socio-environmental factors. Studies suggest that
an adequate qualitative and quantitative impact on the
body's response to negative sources is the basis of full and
timely physiologically adaptation to the changes in the hu-
man environment and the key to the preservation and
promotion of health. However, long-lasting and negative
impact on the body of chemicals in sub-toxic doses, can
lead to disruption of homeostasis, disruption of protective
and adaptive mechanisms of adaptation and the develop-

" To cite this English version: Bagmut I.Yu. Influence of subacute EXPERIMENT with exchange oligoethercyklocarbonat In subtoxic Doses On
monoamines and active processes deamination // Problemy ekologii ta medytsyny. - 2014. - Vol 18, Ne 3-4. - P. 61 -63.
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ment of pathological conditions. Over the past decade
enough information, have gathered which clearly shows
the leading role of exchange biogenic monoamines in the
formation of diseases of the central nervous system
(CNS), cardiovascular system (CVS), mental diseases and
cancer, etc. Pathogenic significance of violations of the
catalytic activity of monoamine oxidase, which ensure oxi-
dative deamination of primary, secondary and tertiary
monoamineshave been noted. Thus, monoamine oxidase
(MAO) is maintained at a certain level of physiological con-
tent of catecholamines, serotonin, histamine, tryptamine,
etc. [2,3,4,5,6,7,8]. Changing the properties of MAO activ-
ity and found at many diseases and pathological condi-
tions: irradiation, malignant growth, hypervitaminosis D,
cold stress, hypoxia, hypercholesterolemia, traumatic brain
injury [9,10,11,12,13,14,15]. In the literature, there is evi-
dence of a direct correlation between the intensity of the
exchange of biogenic amines in cellular structures and the
degree of activity of the pathological process in different
organs. Given the above said current study was aumed at
MAQO activity and the content of some biogenic mono-
amines and their precursors under the influence of sub-
toxic doses oligoethercyklocarbonat in various organs and
tissues.

Materials and methods

The study used a new chemical substance belonging
to polyethers-oligoethercyklocarbonat type P-803. This
compound is widely used to produce plastics, foams, ep-
oxy resins, lacquers, enamels, polyurethane and others
[1]. Selecting this connection justified large volumes of
production, extensive contacts with the population and
the lack of prognostic characteristics of the potential haz-
ard to humans and warm-blooded animals. On the basis
of estimates of the parameters of acute toxicity oligoeth-
ercyklocarbonat relates to compounds of low toxicity to
non-cumulative properties and species sensitivity. The
mean dose (LDsg) was set at 18,75 g / kg of animal
weight and the ratio of commutation (Kc) at 7,82. The re-
search program included a subacute toxicology experi-
ence on mature white Wistar rats weighing 180-200 g in
accordance with the conditions of the experiment the

animals every day, in the morning before feeding, for 45
days, with a metal probe were carried out orally with
aqueous solutions of substances on the basis of 1/10;
1/100; 1/1000 of LDso. The control group received the
appropriate volume of drinking water. The experiment
used 40 white rats in compliance with the principles of
bioethics and the "European Convention for the Protec-
tion of Vertebrate Animals used for research and other
purposes"-Strasbourg, 1985 exploration program in-
cluded the determination of the activity of platelet MAO-B
from the rate of the reaction product of deamination-
benzaldehyde [16]. Contents of DOPA, dopamine, epi-
nephrine, norepinephrine, serotonin, tryptophan in blood
plasma was measured by a spectrophotometer spectro-
fluorimetric firm "Hitachi"-MNR-4 [17]. In the liver and
brain adrenaline, noradrenaline, DOPA, dopamine, sero-
tonin, tryptophan were rated. Studies were carried out by
the method of Y. Endo, Y. Odura [18]. To bind biogenic
monoamine precursors was used carboxymethylcellulose
(CMC) of the firm «Reanal», capacity 0,6-0,8 mEqg/h Oxi-
dation of catecholamines and DOPA produced by the
method described in G. Slabo et al. [19]. Spectro-
fluorimetric determination of levels of biogenic mono-
amines and their precursors was carried out with a spec-
trophotometer by "Hitachi" MNR-4 column chromatogra-
phy. Quantitative levels were assessed by calibration
curves. Statistical processing of the results was carried
out using Student's t test, Fisher.

Results and discussion

Studying the influence of exchange of biogenic
monoamines in the brain influenced by subtoxic doses of
oligoethercyklocarbonat detected improving DOPA-
dopamine precursor at 34,27% and 28,16%, respectively,
under the influence of 1/10 and 1/100 of LDso. At the
same time, a decrease of dopamine at 31,77% and
28,24%, 46,16% for norepinephrine and 19,24%, 69,77%
for adrenaline and 34,89%, respectively, in terms of white
rats toxification 1/10 and 1/100 of LDsg (Table 1). At a
dose of 1/1000 LDsy xenobiotic didnot violate the ex-
change of monoamines in the brain.

Table 1

Effect of P-803 oligoethercyklocarbonat in subtoxic doses exchange monoamines in the brain in the subacute experiment (mkg/g tissue)

Indicators Monitoring Group, LDsy (M + m)
Control(n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
DOPA 2,13+0,12 2,86+0,17* 2,73+0,21* 2,25+0,23
Dopamine 3,40+0,37 2,3240,28* 2,44+0,26* 3,48+0,27
Norepinephrine 0,78+0,06 0,42+0,04* 0,63+0,07* 0,75+0,14
Adrenaline 0,43+0,08 0,1340,015* 0,28+0,09* 0,45+0,16

Note: * The differences are significant, p<0,05

In marked reduction of liver DOPA, dopamine, nore-
pinephrine and epinephrine oligoethercyklocarbonat in-
fluenced in a dose of 1/10 and 1/100 of LDsg (Table 2)
Substance 1/1000 of LDsg not disturb the exchange of
biogenic monoamines. Thus, it was found to decrease by

36,80% DOPA and 23,46%, 46,83% for dopamine and
28,39%, 50,62% for norepinephrine and 28,40%, 59,10%
for adrenaline and 50,0%, respectively, under the influ-
ence of 1/10 and 1/100 of LDso.

Table 2

Effect of P-803 oligoethertcyklocarbonat exchange monoamines in subacute experiment in the liver under the influence of sub-toxic

doses (mg/qg tissue)

Indicators Monitoring Group, LD50 (M + m)
Control (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
DOPA 4,05+0,36 2,56+0,42* 3,10+0,28* 3,85+0,25
Dopamine 1,73+0,19 0,92+0,07* 1,24+0,14* 1,83+0,21
Norepinephrine 0,81%0,09 0,40+0,05* 0,58+0,12* 0,78+0,08
Adrenaline 0,22+0,03 0,09+0,002* 0,11+0,02* 0,23+0,04

Note: * The differences are significant, p<0,05
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Analysis of the results of serotonin metabolism in the
liver and found a reduction in brain tryptophan and sero-
tonin levels increase under the influence oligoethercyklo-
carbonat in 1/10 and 1/100 LDso. (Table 3). Tryptophan in
the liver decreased by 72,52% and 47,99% in the brain at

30,53% and 28,34%, respectively, in groups of animals
toxification 1/10 and 1/100 of LDso. Thus, in the liver in-
creased serotonin by 228,07%, and 127,36%, and in
brains at 119,02% and 62,31%, respectively, under the
influence of 1/10 and 1/100 of LDsp.

Table 3
Effect of P-803 oligoethercyklocarbonat on serotonin metabolism in the liver and brain influenced by subtoxic doses (mg/g tissue)
. . Monitoring group, LD50 (M + m)
Indicators/bodies Control (n=10) 110(n=10) 17100(n=10) 1/1000(n=10)

Liver/tryptophan 13,9+1,25 3,82+0,36* 7,23+0,65* 14,5+1,17
Liver/serotonin 2,85+0,74 9,35+0,78* 6,48+0,54* 3,16+0,26
Brain/tryptophan 5,93+0,82 4,12+0,37* 4,25+0,46* 5,88+0,62
Brain/serotonin 2,68+0,37 5,87+0,42* 4,35+0,36* 2,74+0,28

Note: * The differences are significant, p<0,05

Determination of serum levels of biogenic monoamines
revealed a decrease in the level of dopamine, epinephrine,
norepinephrine and their precursor DOPA against increase
serotonin (Table 4). Activity of thrombocyte monoamine oxi-
dase (MAO-B), was significantly enhanced under the influ-

ence of xenobiotic 1/10 and 1/100 of LD50, indicating in-
creased oxidative deamination of these doses. Oligoether-
cyklocarbonat in 1/1000 LDsp had no impact on the ex-
change of biogenic monoamines.

Table 4

Effect of P-803 oligoethercyklocarbonata activity platelet MAO-B and the content of monoamines in serum influenced xenobiotic

subtoxic doses.

Indicators Monitoring Group, LDso (M + m)

Control (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)

Dopamine (mmol/l) 0,83+0,05 0,52+0,04* 0,63+0,05* 0,86+0,08

Serotonin (mmol/l) 0,29+0,02 0,94+0,08* 0,77+0,06* 0,31+0,05

MAO'?egrr:[‘r‘n"iK")‘g pro- 0,37+0,04 0,85:0,06* 0,6810,05* 0,410,06

Adrenaline (nmol/L) 2,40+0,25 0,46+0,03* 0,62+0,07* 2,30+0,35

Norepinephrine (nmol/L) 2,56+0,19 0,52+0,07* 1,25+0,11* 2,44+0,22

DOPA (nmol/L) 17,80+2,65 5,87+0,62* 8,38+0,76* 15,69+1,85

Note: * The differences are significant, p <0.05

Conclusions.

Thus, studies show that oligoethercyklocarbonat P-
803 in 1/10 and 1/100 LDs, activates processes of oxida-
tive deamination on the background of inhibition at these
doses ergotropic functions of the body, which is associ-
ated with increased trophotropic as protective and adap-
tive response that aimed at ensuring the stability of the
internal environment of the body. In 1/1000 LDso xenobi-
otic does not affect the metabolism of monoamines and
oxidative deamination.
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BJIMIHWUE MET®OPMUHA HA IMNNAHbIA OBMEH -
N XPOHUYECKOE BOCIAJNIEHUE B TKAHAX NEYEHU MbLILLEN
NPU OMETE C BbICOKUM COAEPXXAHUEM ®PYKTO3bl"

LLnbikosa O. A., Mukumiok M. B., bobposa H.J1, U3amalnosa O. B., MamoHmosa T.B., bapaHosa A. ®., BecruHa J1.3., Katidawes Y. 1.
Boicliee yuyebHoe 3aBefieHne YkpauvHbl «YKpanHckas MeguumHcKkas ctoMaTonornyeckas akagemusi», r. Monrtaea

JocrimkeHo Bri/ms METPOPMIHY HA JTiTigHMA 0OMIH | DIBEHb EKCrIPECH POo3anaibHuX QaKTopiB y TKaHUHAX MEYiHKY M-
LIe], 1O 3HAX0AWTNCH HA AIETI 3 BUCOKUM BMICTOM @pykTosu (ABB®) (60 r ¢ppykTo3n/100 I kopmy). BUSHAYEHO KOHLIEH-
Tpayii 3aranbHoro xonecrepuHy (3X), tpurmmuyepngis (T1), yepysoniasmiHa (LiI1), r/okosn y cupoBatyl KpoBi Ta eKc-
npecito mRNA iHribitopa NF-kB (IkBa), MPHK gakTopa Hekpo3sy riyx/mH a (TINFa) B roMOreHaTax TKaHmH rneYiHku 3-x Mi-
cs4HNx muLwedt siiHii BALBc mMacoro 25-30 r. [IpogeMoHCTPOBAHO, LU0 36i/IbLUIEHHS BMICTY (DYKTO3M B PALIIOHI XapYyBaHHs
NIPU3BOANTD [0 MIABULLYEHHS KOHLEHTPALIT r/itokosu, 3X [ TT™ y KpoBi MuLLed. [TocuitoroTbCs posiBi CUCTEMHOI 3a11a/IbHOI
BIAMOBIA, PO WO CBIAYNTL 3POCTaHHS PiBHS LT y cuposarii kposi i piBHS excripecii MPHK TINFa B TKaHuHax rneYiHku
TBapuH, WO 3Haxogqumch Ha BB®. MergopmiH y 403i 50 mr/kr/[06. 3HumKyBaB npogykyito TI™ y cupoBaTtLi Kposi mu-
e, o 3Haxogumcek Ha [IBB®, cripuss Hopmari3adii meyvyiHKOBOro I/1l0KOHEOreHE3Y. BBEAEHHS METGOPMIHY CrIPUYMHS-
J10 1IPOTU3ENA/IbHY Alf0, LU/ISIXOM 3HKEHHS KOHUEHTpaUil cuposaTkosoro LI ta excripecii MPHK TNFa B TKaHuHax neys-
HKU LnX TBAPUH. TaKUM YHHOM, OTPUMAEHI AaHi CBIAYATE PO MPOTEKTUBHMY E€QEKT METQHOPMIHY Ha JifiAHA O6MIH, a
TAKOX PIBEHB EKCIIPECIT MPO3anasibHuX PaKTopiB, roBa3aHux 3 NF-KB-CUrHa/IbHUM L/ISXOM Y TKAHUHAX MEYiHKU MULLIEY,
SKI nepebysasim Ha BB®.

KntoyoBi cnoBa: gieta 3 BUCOKMM BMICTOM (hpyKTO3U, METEOPMIH, EKCNpeCis, nposananbHi hakTopu.

MHorouncneHHble MCCnefoBaHUs MOKasbiBalT, YTO BUTWUA MeTabonmyeckoro/MHCYNMHOPE3NCTEHTHOMO CUH-
aueTta ¢ BbICOKMM cofepxaHuem cpyktosbl (OBCD) BbI- OpoOMa U CHMXaTb PUCK CepaeyvHO-cocyamncTbix 3abone-
3bIBaET pasfMyHble NaTonornyeckme U3MeHeHusi, B TOM BaHun [2]. B paHee npoBegeHHbIX nccnegoBaHusix bbino
yncrie OKUCNNTENbHBIN CTPECC, HapyLleHne TonepaHTHO- nokasaHo, 4To MeTdopMuH cHuxkaeT aktmsaumio NFkB,
CTU K T[MIOKO3e, WHCYNMHOPE3NUCTEHTHOCTb, CaxXapHbIN BO3MOXHO, 3a cyeT MHrmbunposaHusa aktnsaumm IKK [1].
avabet 2 Tuna, 6onesHn neyeHn, apTepuarnbHylo runep- Llenb paboTbl: nccnegosaHne BAMHUA MeTOPMUHA
TEH3VI0 U Apyrne cepaeyHo-cocyaucTble 3abonesaHus Ha YpOBEHb [MIOKO3bl, MUMUAHBLIN OBMEH U YPOBEHb 3KC-
[16]. MokasaHo, YTO HapyLleHuss NMNUAHOro obmMeHa npu npeccuMn NpoBocnanuTenbHbIX PAaKTOPOB B TKAHAX neve-
pas3BUTUKM CTpecca renaTtouMTOB Yy XXMBOTHbIX, Haxoas- HW MbILLEN, KOTOpble HaxoAWNUCb Ha AMeTe C BbICOKUM
wuxca Ha OBC®, npoucxoouT B pesynbTate nepeHa- coaepxxaHnem pyKTo3bl.

rpysku dpykTo3Horo Metabonusama [11]. YBenuuexue

npoaykumn nunnaos B neYeHu CI'IOCOGCTByeT noBblLLe- MaTeP“anbl W METOAbI UccnenoBaHns

HUIO MWUTOXOHAPWAnbHOro 6eTa-OKUCNEHUS XUPHBIX Ku- OKCMEPUMEHT NPOBEAEH HAa 3-X MECHYHbIX Mbllax
CNOT, reHepauuy MpPOAYKTOB Mepokcuaauun, KoTopble nuHun BALBc maccon 25-30r, KOTOpPbIX coaep>kanun B no-
CTUMYNNPYIOT |kB-KV|Ha3y (|KK)‘ a crnegoBaTenbHO N ak- NIMNPONUITEHOBbIX KNeTKaxX B KOHTPOJIMPOBAHHbLIX YCI10-
TuBauuto NFkB [7] MN3BECTHO, YTO B TECHOW CBSA3U C akK- BUsIX 12 4acoBoro cBeToBOro/12 4acoBOro TEMHOBOIO
TMBaLMen NpoBOCHANUTENbHbLIX SOEPHbIX TPaHCKPUMLUM- umkna. XXMBOTHbIE HaxoOWMNMUChb Ha CTaHOapPTHOM paumo-
OHHbIX thakTopos (AT®), npexae Bcero NFkB, HaxoasT- He nuTaHus (60% pacTuTenbHOro Kpaxmana) v Boae B
Csl MOneKynsipHble MeXaHW3Mbl pPas3BUTUST XPOHUYECKOro HeorpaHuyeHHoOM JocTyne oAHy Hefento. Viccnenosaque
HU3KOMHTEHCMBHOIO cucTeMHoro Bocnanexus (XCB) [5]. npoBeaeHo B COOTBETCTBUM C pa3pelleHnemM KoMmccuu
B nocriefnve roabl 6bina cOpMynMpOBaHHA KOH- no 6uoatuke Bebicwero rocygapcreeHHoro yyebHoro 3a-
Lenuus I'IepMaHeHTHOIZ aktuBauun NF-kB (p‘onrocpoq_ BedeHud praI/IHbI ((praVIHCKaﬂ MeagunumnHckaa ctomaTo-
HO/ W HW3KOMHTEHCMBHOW), KakK BO3MOXHOMO TWUMOBOIo Niornyeckasa akagemus».
naToNorMYyeckoro npoiecca, KOTopbid oGycnaenvBaeT Yepes Heaento akknMMaTu3auMoHHOTO nepuoja »u-
B3aMMOCBSI3b MHCYNMHOPE3UCTEHTHOCTU, XPOHUYECKOIO BOTHble Gbinn pasgeneHbl Ha 4 rpynnbl NOpoBHy: 1 rpyn-
BOCNaneHus, aptepuanbHON T[UNEepTEH3UK, 3JHOOTENU- na — MbllK, HaxoAslimMecsa Ha cTaHOapTHOM pauuoHe
anbHou aucdyHkumn n aucnunuaemun (Kangawes 1T, nUTaHus 1 Bofe; 2 rpynna — Mbillin, HaxoAswmecs Ha
2012). B cBsi3M € 3TMM, akTyarnbHbIM SIBMSIETCS MOUCK Me- CTaHAapTHOM pauuoHe nNuTaHua 1 BoAe, KOTOpbIM BBO-
TOAOB CHWKEHWS TPAHCKPUNLIMOHHOM akTueHocTn NF-kB Avnn MeThopMuH (per os) B Ao3e 50 Mr/kr ¢ 85-0ro AHs
(aveTa, duaMdecKne Harpysku, neuyeBHble mpenapatsi), akcnepumeHTa B TedeHun 49 gren [14,15]; 3 rpynna —
koTopble 6yayT YCTPaHsTb MOJIEKYNAPHYIO OCHOBY pas- MbIlWK, KOTOpble Haxoaurnmck Ha [BC® (60r dpykro-

’ LintyBaHHs npu atecrtauii kagpis: LLnbikosa O. A., Mukumtok M. B., bobposa H.J/1, u dp. BrnusHue mMemabopmuHa Ha nunuoHbIt 0bMeH u
XPOHUYECKOe 8ocrnarieHue 8 mKaHsiX rnedeHu Mbiwel npu dueme ¢ 8bICOKUM codepxkaHueM ¢hpykmoa3b! /| Tpobrnemmn ekomnorii i MmeguumHn. —
2014.-T. 18, Ne 3-4. — C. 64 —67.
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3b1/100r kopma); 4 rpynna — MbIWW, HaxoAswWwmecs Ha
OBC®, kotopbim BBOAMNN MeTMOPMUH (per 0s) B Ao3e
50 mr/kr ¢ 85-0oro gHs1 akcnepMMeHTa B TeueHun 49 gHen.

B cocraB cTaHgapTHOro paumoHa MUTaHus Bxoguna
3epHoBasi CMeChb (nweHuua, oBec, SYMeHb, NPOCo), KyKypy-
3a, ceMeHa NOoACOSIHEYHMKA, TopoX, 3ePHOBOW FPaHynAT,
opexu, cyxve pykTbl. MuHepanbHble KOMMOHEHTbI: COMM
Kanbuums, cocdopa, kanus, Hatpusi. Butamunel: A, B1, B2,
3, E, H. CogepxaHve nuTaTtenbHbIX BELLECTB: CbIPOW Npo-
TenH — 11%, cbipon xup — 4,0%, cbipas knetyatka — 10,0%,
kanbumii — 0,15%, dpocdop — 0,1%, Bnara — 10%.

Ha 134 peHb ekcnepumeHTa nocne 12-4yacoBoro ne-
pvoda ronofaHus X1BOTHLIM NPOBOAWNWN OMNpeaeneHne
KOHLEHTPaLMK TMIoKO3bl B CbIBOPOTKE KPOBU A0 U Yepes
120 MUHYT nocrne Harpysku rniko3on (2r/kr) (Tect Ha To-
nepaHTHOCTb K rntokose). KoHueHTpauuto rmokosbl (1)
onpeaensinu B KPOBU U3 XBOCTOBOW BEHbI, MPY NOMOLLU
rnokomeTpa «[TIIOKOPOT» co cTaHgapTHbIMU MHAMKA-
TopHbIMu-nonockamn  «FEMOTTIAH» (MBI «HOPMAW,
YkpauvHa).

Ha 135 peHb ekcnepumeHTanbHOro nepuoja >Xu-
BOTHblEe ObINMM yMepBLUIEHbl MyTeM LiepBUKarnbHOW Auc-
nokaumun. KpoBb oTbupanu B cyxue nnacTukoBble Mpo-
6upkn. CbIBOPOTKY OTAENANN LeHTpudyruposaHmeM npu
400g 10 muHyT. B cbiBOpoTke KpOBW onpenensnu KoH-
ueHTpauuto obwero xomnectepuHa (OX) n Tpurnuuepu-
pos (TI) ¢ nomowbto Habopoe peareHToB (LACHEMA,
Yexus), kKOHUEeHTpauuio uepynonnasmuHa (LIM) metogom
depMeHTaTUBHOIO OKUCIeHns n-peHnnguamuHa  [3].
MpoBoaunu 3abop TkaHel NeyYeHu Ha fbay U FOMOreHu-
3upoBanu ee B oxnaxgeHHoM 0,1M docdatHom Bydpe-
pe, pH 7,4. B romoreHaTe nevyeHn onpedensnu cogep-
xaHue maTpudHoi PHK (mRNA) uHrnutopa NF-kB
(IkBa) 1 mRNA dakTtopa Hekposa onyxonu o (TNFa),
BblEMNEHHYI0 NPy NOMOLLM KOMMIeKTa peareHToB «Pubo-
30nb-B» (AmpliSens, Poccus). Ansa nonydenus kOHK B
peakumm obpaTHOW TPaHCKpMNLMWM UCMOMNb3oBanu npan-
mep onuro (dT) 18 n obpaTHyto TpaHckpunTasdy M-MuLV
(SibEnzyme, Poccusi). AHanuaupoBanu 3KCMpeccuto re-
HoB MeTogom [LP B pexume «peanbHOro BpeMeHW»,
NpUMeHsS onuroHykneoTuaHele npanmepsl k kAHK 1kBa:
5'-TGAAGGACGAGGAGTACGAGC-3;;
5-TTCGTGGATGATTGCCAAGTG-3'

n TNFa: 5-CCCTCACACTCAGATCATCTTCT-3};
5'-GCTACGACGTGGGCTACAG-3', B Np1CyTCTBUMN Kpa-
cutens SYBR Green | («CuHTon», Poccusa) ¢ ucnonsso-
BaHMeM JeTekTupyiowero amnnudukatopa [OT-322
(«QHK-TexHonorunay», Poccusl) nytem OTHOCUTENbHOro
KonunyecTBeHHOro aHanusa. B kauvectBe pedepeHTHOro
reHa ucnonb3oBanu reH rnuuepanbgerva-3-docdart ge-
ruaporeHassl (GAPDH):
5'-AACTTTGGCATTGTGGAAGG-3";
5-GGATGCAGGGATGATGTTCT-3"

[na aHanu3a gaHHbIX NMPUMEHSNN oTHocuTenbHbIN Ct
meToz ¢ pacyeTom ACt [18].

PesynbTaTthl 06paboTaHbl cTaTMCTU4ECKN NpU MOMO-
wm nporpammbl STATISTICA 6.0. (“StatSoft’, CLLA).
[aHHble npuBeaeHbl B BuAe BbIbopoyHoro cpeaHero (M),
BbIOGOPOYHOro craHgapTHoro otknoHeHus (S/D). Kputu-
YECKUI YPOBEHb 3HAYMMOCTU NpW NPOBEpPKe CTaTUCTUYe-
CKMX runoTes npuHumanu pasHeim 0,05.

Pe3ynbTaTbl U nX 06CcyxaeHune

Kak nokasanu Hawu nccnenoBaHus B TEHYEHUM 3Kene-
pYMeHTanbHoro nepuoga Habnoganocb MNOCTENEHHOE
yBENMYEHNEe Macchbl Tena B WUCCreayemblX rpynnax Mbi-
wen. B Tabnuue 1 nokasaHo, YTO OKOHYaTENbHAsA cpea-

HAs Macca Tena Mebiwen (r) coctaengana B 1 rpynne -
32,912,0; BO 2, 3 n 4: 34,7+2,33; 29,9+5,29; 31,1+2,08,
cooTBeTCTBEHHO. CneayeT OTMETUTb, YTO CPeAdHUe 3Ha-
YEeHMs OKOHYaTerlbHOW Macchl Tena Mblleln CyLeCTBeH-
HO He oTnu4anunceb Apyr oT gpyra no rpynnam.

Tabnuuya 1.
U3meHeHue maccbl meria 8 uccrnedyeMbix epyrnnax XUueomHbIX
(M +SD).
[pynnbl
MokasaTtenb ] 5 3 2
McxogHas 28,412
Macca Tena, r 2 31,241,56 | 25,9+2,1 29,2+1,13
Macca Tena 32,612
u/a 84 gHs, ’ 33,7£0,77 | 28,8+3,2 | 30,3%1,36
Macca Tena 32,912
u/3 134 gasi, '0 34,742,33 | 29,9+5,29 | 31,1+2,08

Mpu onpegeneHnn TONEpPaHTHOCTM K TIHOKO3e, B UC-
crnegyeMbix rpynnax Mbllein Obllo OTMEYEHO CTaTUCTU-
YeckM 3HauyMMoe Bo3pacTaHue KoHueHTpauuu [Tl HaTo-
LLaK B KPOBW Mbllen Haxoaswmxcsa Ha [BCO, B otnnune
oT Mmbiwen 1 rpynnsbl (p=0,0059) (puc.1). MNoa BRusHNEM
MeT(OPMUHA KOHLEHTPALUS TNIOKO3bl B CbIBOPOTKE KPO-
BU MbiWwen 4 rpynnbl CHMXanacb B CpaBHEHUU ¢ 3 rpyn-
nou melwen (p=0,052) (puc.1)

11
10,5 4
10 4
9,5 1
g -
8,5 1
8 -
7.5 4
7 -
6,5
6 -
5,5 1
5 A T
HaTowak

120 mMuH.

|-1 rpynna B2 rpynna O3 rpynna O4 rpynna |

PucyHok 1. YpogeHb 2roKko3bl 8 2pyrnax uccnedyembix
JKUBOMHbIX Hamouwak u Yyepe3 120 MuHym riocrie Hazpy3Kku
enroKo3ol (2e/ke).

lMpumeyarue: * — p<0,05 no cpasHeHuto ¢ 1 epynnod.

B Hawwux nccnepoBaHusax nop Bo3genctevem [BCO
N3MEHSINUCb MPOLIECChI NMroreHesa B KneTkax neyeHu, o
YyeM CBMOETENbLCTBOBANO MoBbilleHne ypoBHa OX ao
3,05+0,57 mmonb/n n Tl go 2,15+0,42 mmonb/n B CbIBO-
pOTKe KpOBW 3 rpynnbl MbILLEN MO CPABHEHUIO C MbILLaMU
1 rpynnbl, KOTOPbIE HAXOOUNCL HA CTaHAAPTHOM pauuo-
He nuTaHua 6e3 pobaBneHuss pykTosbl (p<0,05)
(Tabn.2).

Tabnuua 2.
M3meHeHus yposHs obweao xonecmepuHa u mpuanuuepudos
cbIBOpOMKe Kposu uccredyembix XugomHbix (M +SD).

pynnbl
MokasaTtenb 1 5 3 7
16+ | 175t | 305¢ 261
OX,mmone/n | (a8 0,31 0,57 046
1,13 13+ | 215% | 148¢
0, mmons/n |45 57 035 042 | 023"
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lMpumeyaHue: * — p<0,05 no cpasHeHuto ¢ 1 epynnod;
** — p<0,05 no cpasHeHuro ¢ 3 epynnod.

MeTdhOopMUH CHUXan WMHTEHCUMBHOCTb NMMoreHesa B
KneTkax neyeHn 4 rpynnbl Mblllen, O YemM CBUAEeTEelNb-
CTBOBano yMmeHblueHue ypoHa Tl (1,48+0,23 mmonek/)
no cpasHeHnio c¢ 3 rpynnon (2,15+0,23 wmmonb/n)
(p=0,049), ypoBeHb OX CTAaTUCTUYECKM 3HAYUMO HE U3-
meHsanca (p=0,2) (tabn.2).
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B TOXE Bpemsi N0 AaHHbIM FMCTONMOMMYECKUX Uccrie-
[0BaHMIN He HabnAanock KNMHUYECKU 3HAYUMBIX CTPYK-
TYPHbIX U3MEHEHWUIA TKAHEN NeYeHn HU y OOHON W3 rpynmn
Mbllen. Takke He U3MEeHANUCbL nokasatenun Koagduuu-
€HTa Macchbl NeYeHN B UCCNEAYEMbIX FPYMMNax XMBOTHBbIX,
koTopble coctasunu ana 1 rpynnel - 0,056 +0,008, 2
rpynnsl - 0,054 +0,003, 3 rpynnel - 0,06 £0,009, 4 rpynnbl
- 0,061 £0,01.

Ha cnepytowem atane paboTbl oueHMBanu nposere-
HWS CUCTEMHOro BOcCManuTenbHoro oteeta. B kayecTse
MapKepoB BOCNanWTENbHOro npouecca Oonpeaensnm
ypoBeHb LI B cbiBOpoTKE KpoBM U akcnpeccumno MPHK
TNFa u IkBa B romoreHaTtax TkaHen neyeHu. B npeabl-
aywmx nceneposaHusax Kavpgawes W. M. n coasT., 2008,
6bino npeanonoxeHo, YTo copepxanve LM B cbiBOopoTKe
KPOBM MOXET CINYXWUTb MapKEPOM MOBbLILIEHHOINO pucka
BOCNaneHns npyv Metabonuyeckom CUHOPOME, U Ha psay
C OpYyrMMKU nokasaTensiMv, NO3BOMUT OLIEHUTb YPOBEHb
pa3BUTUSI CUCTEMHOrO BocnanuTtensHoro oteeTa [4]. Kak
BMAHO M3 AaHHbIX, NPeACTaBleHHbIX Ha PUCYHKe 2, yBe-
nuyeHne cogepxaHusa PYKTO3bl B paUMOHe MUTaHus
NpuBENo K JAOCTOBEPHOMY YBENMUYEHUIO YPOBHS Liepyro-
nnasMviHa B CbIBOPOTKE KPOBU 3 rpynmbl Mbllen 297,65 +
17,07 mr/n no cpasHeHuto ¢ 1 rpynnon — 221,9 + 18,5
mr/n (p=0,0004).

300,

*

%k
250

200

mrin 150+
100

50

04
1 2 3 4

PucyHok 2. IameHeHus1 ypoeHs uepyronnasmuHa 8 epyrmnax
UCCJ'IeOyeMbIX XKUBOMHBbIX.
lMpumeyarue: * — p<0,05 no cpasHeHuto ¢ 1 epynnod;
**— p<0,05 no cpasHeHuto ¢ 3 epynnod.

Boina nsydeHa akcnpeccus MPHK TNFa un |kBa B
TKaHSIX MEeYEHW MbIEN NpU YBEMUYEHUU coaepKaHus
pyKTO3bl B pauyoHe NMUTaHUS U Npu BO3AENCTBUN MET-
dopmMuHa.

B rpynne X1MBOTHbIX, Haxoasawmxcst Ha OBC® ycunu-
Banacb akcnpeccus MPHK TNFa n npaktunyeckn He us-
meHsnack akcnpeccus MPHK IkBa (Tabn.3).

Moa Bo3gencTBMeM MeTOpMMHA YMEHbLUANUCh
NPOSIBNEHUS XPOHUYECKOrO BOCMANIEHUsI 32 CYET CHUXe-
HUS1 YPOBHS LiepyronnasmMmHa B CbIBOPOTKE KPOBMU XU-
BOTHbIX 4 rpynnbl (246,67+15,41 mr/n) B cpaBHeHun c 3
rpynnon (297,65+17,07 wmr/n) (p=0,0044) (puc.2). Mop
BMUSHMEM MET(OPMMHA CHWDKANCSH YPOBEHb 3KCNPECCUM
MPHK TNFa B kneTkax neyeHu, uccnegyemblX XWUBOT-
HbIX. MeTopMUH NPaKTUYECKM HE BN HA 3KCNPECCUIO
MPHK IkBa (Tabn.3).

B Hawem uccnenoBaHuy NpoAeMOHCTPUPOBAHO, YTO
yBenumyeHne coaepxanunsi ppykTosbl B paLMoHe NUTaHns
NPMBOAUT K MOBBLILLEHWIO KOHUEHTpauun rnwoko3bl, OX 1
TI B KpoBM MbIen. YCUnmBalTCca NPOSBEHUss CUCTEM-
HOro BOCMAanuTernbLHOro OTBETA, O YEM CBUAETENbCTBYET
NOBbILLIEHVE YPOBHS LiepyrionnasMmuHa B CbIBOPOTKE KpO-
BY 1 ypoBHs akcnpeccun MPHK TNFa B TkaHaX neveHu
XMBOTHbIX Haxoaswwuxca Ha OBCO. B Ttoxe Bpems, Mbl
He Habnwoganu B TaHAX YBENUYEHUS Maccbl Tena u
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CTPYKTYPHbIX M3MEHEHWUI TKaHEeM MeYeHu Mbllern npu
BbICOKOM MOTpebneHnn pykTosbl C NULLEN.

Tabnuua 3.
U3meHeHus ypoeHs omHocumernbHbix akeripeccuti MPHK TNFa u
MPHK IkBa e mkaHsix neyeHu uccriedyembix )ugomHbix (M +SD).

MNokaszaTtenb 1 5 Cpynnel 3 7
Jkecnpeccusi

1467 | 1162 | 1242 14,75
®HO-anbda, | 1074 | 1078 | +004* | 1,04

ACt ’ ’ : :

Jkecnpeccusi

11,2 10,0 10,62 11,2
kB-amedba, | 4104 | 028 | 088 +1,97

lNMpumeyaHue: * — p<0,05 no cpasHeHuto ¢ 1 epynnod;
** — p<0,05 no cpasHeHuro ¢ 3 epynnod.

Mony4yeHHble AaHHbIE 06 M3MEHEHMM MpoLiecca nuno-
reHesa B Knetkax nevyeHu moiwen Ha IBC® cornacytoTtcs
¢ uccneposaHuammu Basciano H.et all, 2005, B koTOpbIX
nokasaHo, 4YTto BGonblioe nocTynfieHne pPyKTo3bl B ne-
YeHb, aKTUBMPYET MeTabonuam rfoKo3bl U NyTU ee yc-
BOEHWS, U MPUBOAUT K 3HAYUTEINBHOMY MOBLILLEHUIO CKO-
pocT de novo nunoreHesa, CUHTe3a TpUrNMLEepuaoB
(TI), yto 0BYCNOBNEHO BLICOKMM MOTOKOM FMMLEpUHa U
auun yacteh mMornekyn dpykTo3Horo katabonuama. dTu
mMeTabonunyeckne HapyLleHusi, N0 BCeN BMOUMOCTU, MO-
ryT OblTb OOHOW U3 NPUYUH, NEXALIMX B OCHOBE WHAOYK-
LUK PE3NCTEHTHOCTU K MHCYNUHY, KOTOpasi Yacto Habnto-
[aeTcs y noden U XKMBOTHBIX Npu Gonbliom noTpebne-
HUKW PPYKTO3bI C NuLLen. [8].

OTcyTCTBME YBEMUYEHNS Macchl Tena Mblllen, name-
HEHWU Macchbl U CTPYKTYpbl MEYEHN B HALUMX uccnenosa-
HUAX BO3MOXHO CBSI3aHO C GOMblUMM coaepXaHWeM nu-
LLEBbIX BOSIOKOH B pauMoHe X nuTaHus. MHoroumcrneH-
Hbl€ 3KCMEepPUMEHTarnbHbIE U KIMHUYECKME UCCNeaoBaHNs
nokasanu 6naroTBOpPHOE BNUSAHME OUEThbl C BbICOKUM CO-
[epXXaHMem MNULLIEBLIX BOJTIOKOH Ha TeveHue meTabonu-
yeckoro cungpoma [6, 9, 10].

YcuneHne cUCTEMHOro BOCNanuTenbHOro oTeBeTa B
HalUWX MCCreaoBaHWsX, NOOTBEPXKOAETCA MOBbILEHNEM
KOHLIEHTpaLMN CbIBOPOTOYHOrO LepynonnasMmHa u 3Kc-
npeccun MPHK TNFa B neuyeHn, a kak nu3sectHo TNFa
ansgeTca mapkepoM aktusaumm NFKB. CyuwecteytoT
OaHHble, MoKasblBawLMe, 4YTO MEeYEHOYHAs WHCYNHO-
PE3UCTEHTHOCTb MHAyuupoBaHHas aktueauuen NFkB
cBsizaHa c nosblweHvem akcnpeccun TNFa, IL-6 n IL-1
[12].

B npegplaymnx Hawmx nccnefoBaHnsx 6bino BblgBU-
HYTO NPeAnonoXeHue, 4YTOo MeT(OPMWMH BNUSET Ha
NFkB-curHanbHbIN NyTb, BO3MOXHO U3MEHSISI aKTUBHOCTb
IKK [1]. AktnBaumsa IKK sBnseTcs OgHUM M3 KIHOYEBbIX
MeOuaToOpOB MHCYNMHOPE3UCTEHTHOCTU, O YeM cBuae-
TENbCTBYET MOBbLILLIEHNE YYBCTBUTENBHOCTU K MHCYIUHY
npv HanpaBneHHbIX HapyLlweHusx B reHe IKK [17] YunTbl-
Basi, YTO B AaHHOM uccrnegoBaHun aktuBauusi NFkB B
TKaHAX NeYeHn Mblleit MoXeT ObiTb CBsi3aHa C U30bITOY-
Homn akcnpeccuen IKK 1 BbI3biBaeT pe3nCTEHTHOCTb ne-
YEHW, CKeNeTHbIX MbILWL, K OEACTBU MHCYNMHA U MNpu-
3HaKM CUCTEMHOWM BOCMAnNUTENbHOW peakuun (yBenuye-
HuMe cbiBopoToYHOro IL-6) [13], Mbl npogomkunm mnsyye-
Hue BnusaHus metdopmmHa Ha NFKB-curHanbHbin nyTb B
3KCMEPUMEHTE.

B Hawem wuccnepoBaHuun, metdopmuH B gose 50
MI/KI CHVXXan npoayKumio TPUrMULEepUaoB B KreTKkax ne-
YeHn Mbllen Haxopswmxcsa Ha OBC®, cnocobcteoBan
HOpManusaumMm MeYeHOYHOro [FroKoHeoreHesa. Beepe-
HMe MeTcopMMHA OKasbiBaro MPOTUBOBOCNANMUTENLHOE
OencTeme, NyTeM CHUXEHUSA KOHLUEHTpauunM CbIBOPOTOY-
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ENGLISH VERSION: INFLUENCE OF METFORMIN ON LIPID
METABOLISM AND CHRONIC INFLAMMATION IN THE LIVER
TISSUES OF MICE ON A DIET RICH IN FRUCTOSE"

Shlykova O.A. , Mikityuk M.V. , Bobrova N.L.. , Izmailova O.V. , Mamontova T.V. , Baranova A.F. , Vesnina L.E. , Kaidashev I.P.
Higher State Educational Establishment of Ukraine “Ukrainian Medical Stomatological Academy”, Poltava

The effect of metformin on lipid metabolism and the expression of pro-inflammatory factors in the liver tissue of mice
that were on a diet rich in fructose (DRF) (60 g fructose / 100 g of food) has been studied. The concentrations of total
cholesterol (TC), triglycerides (TG), ceruloplasmin (CP), glucose in serum and mRNA expression of inhibitor of NF-kB
(IkBa), mRNA of tumor necrosis factor a (TNFa) have been determined in homogenates of liver tissues in 3-months-
aged mice of BALBc line weighing 25-30 g. It has been demonstrated that increasing the content of fructose in the diet
leads to increased concentrations of glucose, TC and TG in the blood of mice. Manifestations of systemic inflammatory
response become stronger, as evidenced by the increase in CP in the blood serum and the expression level of mRNA of
TIFa in liver tissues of animals that were on a DRF. Metformin in the dose of 50 mg / kg per day reduced the production
of triglycerides in the blood serum of mice that were on a DRF; it contributed to the normalization of hepatic gluconeo-
genesis. Administering metformin caused anti-inflammatory effect by lowering serum CP and expression of mRNA of
TINFa in liver tissues of these animals. Thus, the data suggest the protective effect of metformin on lipid metabolism and
the expression of pro-inflammatory factors associated with NF-kB-signaling pathway in the liver tissues of mice which
were on a DRF.

Keywords: diet rich in fructose, metformin, expression, proinflammatory factors.

Numerous studies display that diet rich in fructose oxidative stress, impaired glucose tolerance, insulin re-
(DRF) causes various pathological changes, including sistance, type 2 diabetes, liver conditions, hypertension

" To cite this Shiykova O.A., Mikityuk M.V. , Bobrova N.L. , at all. Influence of metformin on lipid metabolism and chronic inflammation in the liver
tissues of mice on a diet rich in fructose // Problemy ekologii ta medytsyny. - 2014. - Vol 18, Ne 3-4. - P. 67 -70.
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and other cardiovascular diseases [16]. It is shown that
lipid metabolism in the development of stress of hepato-
cytes in animals on DRF occurs in the result of fructose
metabolism overload [11]. It is assumed that the in-
creased production of lipids in the liver enhances mito-
chondrial beta-oxidation of fatty acids, generation of per-
oxidation products that stimulate IkB-kinase (IKK), and
therefore the activation of NFkB [7]. It is known that mo-
lecular mechanisms of chronic low-level systemic in-
flammation (CSI) are closely associated with the activa-
tion of proinflammatory nuclear transcription factors
(NTF), primarily NFkB [5].

In recent years, the concept of permanent NF-kB ac-
tivation (long-term and low-intensity) has been formulated
as a possible model of pathological process that deter-
mines the relationship between insulin resistance,
chronic inflammation, hypertension, endothelial dysfunc-
tion and dyslipidemia (I.P. Kaidashev, 2012). In this re-
gard, the search for methods to reduce the transcriptional
activity of NF-kB (diet, exercise, therapeutic drugs) is
relevant, since it will eliminate the molecular basis of the
metabolic / insulin resistance syndrome and reduce the
risk of cardiovascular diseases [2]. Previous studies have
shown that activation of metformin reduces NFkB, possi-
bly by inhibiting the activation of IKK [1].

The aim of the research is to study the influence of
metformin on blood glucose, lipid metabolism and the
level of expression of proinflammatory factors in the liver
tissues of mice that were on a diet rich in fructose.

Materials and methods of the research

The experiment was performed on mice of BALBc line
aged 3 months, weighing 25-30 g, kept in polypropylene
cages under controlled conditions of 12 hours light / 12
hours dark cycle. Animals were on a standard diet (60%
of vegetable amylum) and with unlimited access to water
for one week. The study was conducted in accordance
with authorization of the Bioethics Commission of Higher
State Educational Establishment of Ukraine “Ukrainian
Medical Stomatological Academy”.

In a week after acclimation period, the animals were
divided into four equal groups: group 1 — mice on a stan-
dard diet and water; group 2 — mice on a standard diet
and water, which were administered metformin (per os) in
a dose of 50 mg / kg from the 85th day of the experiment
for 49 days [14, 15]; group 3 — mice on a DRF (60 g fruc-
tose / 100 g of food); group 4 — mice on a DRF, which
were administered metformin (per os) in a dose of 50 mg
/ kg from the 85th day of the experiment for 49 days.

The standard diet comprised the grain mixture
(wheat, oats, barley, and millet), maize, sunflower seeds,
peas, corn granules, nuts, and dried fruit. Mineral com-
ponent were: calcium, phosphorus, potassium, sodium.
Vitamins: A, B1, B2, D3, E, N. The nutrient content: crude
protein — 11%; crude fat — 4.0%; crude fiber — 10.0%;
calcium — 0.15%, phosphorus — 0 1%; moisture — 10%.

On the 134th day of the experiment, after 12-hour
fasting period, the concentration of glucose in blood se-
rum of animals was determined before and in 120 min-
utes after the glucose load (2 g / kg) (test the glucose tol-
erance). The concentration of glucose (GL) was deter-
mined in blood from the tail vein using “GLYUKOFOT”
glucometer with standard indicator strips “GEMOGLAN”"
(PIE “NORM?”, Ukraine).

On the 135th day of the experimental period, the ani-
mals were euthanized by cervical dislocation. Blood was
collected in dry plastic vials. Serum was separated by
centrifugation at 400 g for 10 minutes. In blood serum,

concentration of total cholesterol (TC) and triglycerides
(TG) using the reagents kit (LACHEMA, Czech Republic),
the concentration of ceruloplasmin (CP) by enzymatic
oxidation of p-phenyldiamine were determined [3]. The
sampling of liver tissue was performed and homogenised
on ice in refrigerated 0.1M phosphate buffer, pH 7.4. In
liver homogenate, the content of RNA messenger
(mRNA), NF-kB inhibitor (IkBa) and mRNA of tumor ne-
crosis factor a (TNFa), isolated using the reagents kit
“Ribo-sol-B” (AmpliSens, Russia), were determined. For
obtaining cDNA in the reverse transcription reaction,
primer oligo (dT) 18 and reverse transcriptase M-MuLV
(SibEnzyme, Russia) were used. Gene expression was
analyzed by PCR method in “real time”, using oligonu-

cleotide primers for cDNA IkBa:
5'-TGAAGGACGAGGAGTACGAGC-3'
5-TTCGTGGATGATTGCCAAGTG-3' and TNFa:

5'-CCCTCACACTCAGATCATCTTCT-3};

5'-GCTACGACGTGGGCTACAG-3, in the presence of
the dye SYBR Green | (“Synthol”, Russia), using the de-
tecting amplifier DT-322 (“DNA Technology”, Russia) via
relative quantitative analysis. The gene of glyceralde-
hyde-3-phosphate dehydrogenase (GAPDH) was used
as a reference gene: 5-AACTTTGGCATTGTGGAAGG-
3", 5-GGATGCAGGGATGATGTTCT-3'".

For data analysis, relative Ct method with the calcula-
tion formula ACt was used [18].

The results were processed statistically using the
program STATISTICA 6.0. (“StatSoft”, USA). The data
are presented as the sample average (M), the sample
standard deviation (S / D). The critical level of signifi-
cance when testing the statistical hypotheses was set at
0.05.

Results and discussion

As our research has shown, the gradual increase in
body weight of mice in the studied groups during the trial
period was observed. Table 1 displays that the final av-
erage body weight of mice (g) in group 1 was 32,9 + 2,0;
in groups 2, 3 and 4: 34,7 + 2,33; 29,9 + 5,29; 31,1 £
2,08, respectively. It should be noted that the average
value of the final weight of mice in groups did not differ
significantly from each other.

Table 1.
Change in body weight in the studied groups of animals g\g +
Groups
Parameter 1 5 3 7
Initial
body 28,4+2,2 | 31,241,56 | 25,9+2,1 | 29,2+1,13
weight, g
Body
weightin | 32,6+2,8 | 33,7+£0,77 | 28,8+3,2 | 30,3t+1,36
84 days, g
Body
%‘j{%hat;;" 32,9+2,0 | 34,7+2,33 | 29,9+5,29 | 31,1+2,08
¢}
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When determining the glucose tolerance, a statisti-
cally significant increase in concentration of GL (in fasting
state) in the blood of mice on DRF was observed, unlike
the mice of group 1 (p = 0.0059) (Fig.1). Under the influ-
ence of metformin, glucose concentration in the blood
serum of mice from group 4 was reduced in comparison
with group 3 (p = 0.052) (Figure 1)
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Figure 1. Glucose level in groups of studied animals in fasting
state and in 120 min after the glucose load (2 g / kg).

Note: * — p <0.05 as compared with group 1.

In our studies, the lipogenesis processes in liver cells
varied under the influence of DRF, as evidenced by the
increase in TC to 3.05 + 0.57 mmol / | and triglyceride to
2.15 + 0.42 mmol / | in the serum of group 3 as compared
with mice of group 1, who were on a standard diet with
no added fructose (p <0.05) (Table 2).

Table 2.
Changes in the level of total cholesterol and triglycerides in the
serum of studied animals (M + SD).

Groups
Parameter ] 3 3 7
16+ | 1.75¢ | 305¢% 26+
TC, mmol/1 | 535 0,31 0,57* 0,46
113 13t | 215% | 148¢%
TG, mmol/l | 5 57 0.35 0,42+ 0,23

Note: * — p <0.05 as compared with group 1;
** — p <0.05 as compared with group 3.

Metformin reduced the intensity of lipogenesis in liver
cells of group 4, as evidenced by reduction in triglyc-
erides (1,48 + 0,23 mmol / I) as compared to group 3
(2,15 £ 0,23 mmol / 1) (p = 0.049), the TC level did not
significantly change (p = 0.2) (Table 2).

At the same time, according to histological studies, no
clinically significant structural changes in liver tissues
were observed in the studied groups of mice. The indica-
tors of liver mass coefficient in the studied groups of ani-
mal did not change as well, amounting in group 1 — 0,056
+ 0,008, group 2 — 0,054 + 0,003, group 3 — 0,06 + 0,009,
group 4 — 0,061 + 0,01.

At the next stage of work, manifestations of systemic
inflammatory response were assessed. As markers of the
inflammatory process, the level of CP in blood serum and
the expression of mRNA of TNFa and IkBa in liver ho-
mogenates were determined. In previous studies of I. P.
Kaidashev et al., 2008, it was assumed that the contents
of CP in serum may be a marker of increased risk of in-
flammation and metabolic syndrome, and along with
other indicators, it will allow assessing the level of sys-
temic inflammatory response [4]. As seen from the data
presented in Figure 2, the increase in fructose content in
the diet led to a significant increase in the level of ceru-
loplasmin in serum of group 3 — 297.65 + 17.07 mg / | as
compared with group 1 — 2219 + 185 mg / | (p =
0.0004).

*
300

250 o
200+
mg/l 150
100+

50

0
1 2 3 4

Figure 2. Changes in the level of ceruloplasmin in groups of
studied animals.
Note: * — p <0.05 as compared with group 1;
** — p <0.05 as compared with group 3.

The expression of mRNA of TNFa and |kBa in liver
tissues of mice by increasing the content of fructose in
the diet, as well as under exposure to metformin, was
studied.

In the group of animals on a DRF, expression of
mRNA of TNFa increased and expression of mRNA of
IkBa did not virtually change (Table 3).

Under the action of metformin, the manifestations of
chronic inflammation reduced due to decrease of ceru-
loplasmin level in serum of animals from group 4 (246,67
+ 15,41 mg / 1) as compared to group 3 (297,65 + 17,07
mg / L) (p = 0.0044) (Figure 2). Under the influence of
metformin, expression of mMRNA of TNFa in liver cells de-
creased. Metformin had virtually no effect on expression
of mMRNA of IkBa (Table 3).

Table 3.
Changes in the relative mRNA expression of mRNA of TNFa
and IkBa in liver tissues of studied animals (M £ SD).

Parameter y 5 Groups3 7
E’é”;’?ﬁ,ﬂ?” 1467 | 1162 | 1242 14,75
aha ACt | *074 | 2078 | 20,04 +1,04
Expression
11,2 10,0 10,62 11,2
oftkBapha, | 41,04 | 028 | 0,88 +1,97
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Note: * — p <0.05 as compared with group 1;
** — p <0.05 as compared with group 3.

In our study it has been demonstrated that the in-
crease of fructose content in the diet leads to increased
concentrations of glucose, TC and TG in the blood of
mice. Manifestations of systemic inflammatory response
are exacerbated, as evidenced by the increase in the
level of ceruloplasmin in serum and the level of expres-
sion of mMRNA of TNFa in liver tissues of animals that
were on DRF. At the same time, we observed no in-
crease in body mass and structural changes in the liver
tissue of mice by high fructose intake with food.

The data on the changes in the process of lipogene-
sis in liver cells of mice on a DRF are consistent with
studies of H. Basciano et al, 2005, in which it is shown
that large admission of fructose to the liver activates the
metabolism of glucose and the way of its assimilation,
leads to a significant increase in the rate of de novo lipo-
genesis, the synthesis of triglycerides (TG), which is due
to the high flux of glycerol and acyl molecule units of fruc-
tose catabolism. These metabolic disorders appear to be
one of the reasons underlying the induction of insulin re-
sistance, which is often observed in humans and animals
with large consumption of dietary fructose [8].
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No increase in body weight of mice, as well as the
lack of changes in weight and structure of the liver in our
studies may be due to the high content of dietary fiber in
the diet of mice. Numerous experimental and clinical
studies have shown beneficial effects of a diet high in
dietary fiber for metabolic syndrome [6, 9, 10].

Strengthening the systemic inflammatory response in
our study is confirmed by an increased concentration of
serum ceruloplasmin and expression of mRNA of TNFa
in the liver, and as is known, TNFa is a marker of activa-
tion of NFkB. There is evidence to show that hepatic in-
sulin resistance induced by NFkB activation is associated
with increased expression of TNFa, IL-6 and IL-1 [12].

In our previous studies it has been suggested that
metformin affects NFkB-signaling pathway, possibly by
changing the activity of IKK [1]. IKK activation is one of
the key mediators of insulin resistance, as evidenced by
the increased sensitivity to insulin at directed disorders in
IKK gene [17]. Considering the fact that in this study the
activation of NFkB in the liver of mice may be associated
with overexpression of IKK, causing resistance of liver
and skeletal muscle to the action of insulin and signs of
systemic inflammatory response (increase of serum IL-6)
[13], we continued to study the effect of metformin on
NFkB-signaling pathway in the experiment.

In our study, metformin at 50 mg / kg reduced the
production of triglycerides in liver cells of mice that were
on DRF, facilitated normalization of hepatic gluconeo-
genesis. Administering metformin has anti-inflammatory
effect, by reducing the concentration of serum ceru-
loplasmin and expression of mRNA of TNFa in liver tis-
sues of these animals.

Thus, the findings suggest that metformin has protec-
tive effect on carbohydrate and lipid metabolism, as well
as the level of expression of proinflammatory factors as-
sociated with NFkB-signaling pathway in liver tissues of
mice that were on a diet rich in fructose.
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PE3VJIbTATbIl 3-MECAYHOIO JIEHEHUA MET®OPMWUHOM
NAUMEHTOB C CAXAPHbIM IMABETOM 2 TUIMNA B COYETAHUU
C ULLEMWYECKOMN BOJIE3HbIO CEPALA"

JlaspeHko A.B., PacuH M.C., CasueHko J1.I., MamoHmosa T.B., BecHuHa J1.3., Katidawes U.I1.
BI'Y3Y «YKpauHckasi MeguumHckasa ctomartonorndeckas akagemusy, r. NMontaea

Y 52 niaLlieHTiB, 10 CTPAaXAaI0Tb Ha LyKkpoBui fgiaber 2 tury 1a IXC BUBYEHO BI/INB BKIIKOYEHHS METGHOPMIHY (1 I Ha
A06Y) A0 KOMIIEKCHOI TEPArTIi rpoTSIromM 3-x MICSLIB, MOPIBHIHO 3 BUXIGHUM DIBHEM Ta PE3Y/IbTATaMM, OTDUMAHUMU He-
pe3 1 micsiuyb J/IiKyBarHHA. Hepes 3 Micaui y XBopmx 36EPIraeTbCs TEHAEHLIS A0 MOMIMNILIEHHS KITIHIYHUX TOK33HUKIB. 3HU-
KEHHIO DYHKLIOHA/IBHOIO K/1acy CTEHOKAPAIT HArnpyry, CTyneHs TAXXKOCTI CEPLIEBOI HEAOCTATHOCTI, apTEPIa/IbHOrO TUCKY,
a TaKox 36EPIraeTbCsa JOCIIHYTE IHUKEHHS IHAEKCY Macu Tia. BiA3HAYaETbCS MO4AsbLUIE MOJIMLIEHHS TOKa3HUKIB Jirig-
HOro OOMIHY: 3HVM)KEHHS PIBHSI 3ara/IbHOr0 XO/IECTEPUHY, TPUITIILIEDUAIB Ta IHAEKCY aTEPOr€HHOCTI. 306€piracTbCs OCSI-
HyTmi 3@ 1 Micsaub pIBEHb 71IKO3M/IbOBaHOMO reMor/iobiHy, C-nentusiy, iHAEKCY IHCY/IIHODE3NCTEHTHOCTI Ta CUCTEMHOIO
3ananeHHs. OTPUMAaHI pe3y/IbTat CBIAYaTh PO TE, LYO MPUSHAYEHH METGOPMIHY naLicHTaM, SKi CTPaxXA[aroTe Ha L] 2
vty 1@ IXC ripotsirom 3 MicSLiB, € eQEKTUBHUM | OE3NEYHUM METOLOM JIIKYBaHHS TaKUX MaLJIEHTIB.

Knio4oBi cnoBa: LykpoBui giabet 2 Tuny, iiemiyHa xsopoba cepLs, iHCyniHOPe3UCTEHTHICTb, MET(OPMIH, CUCTEMHE
3ananeHHs, CTeHoKapais Hanpyru.

Bonpoc 06 adpdekTnBHOCTN MeTOPMUHE Yy BOMBHBLIX

Cc caxapHbiM guabetom (CH) 2 tvna Ha doHe UBC, a Matepuans! n MeToALI HCCNIEAOBaHNS

Takke dapmakogMHamMudeckme adpekTbl NpoaomKaeT B knuHuuyeckoe uccnegoBaHve Obinv BKIOYEHbI 52
avickytuposaTteest [1,3,4]. B npeabiaywmx pabotax Mbl MYyX4uHbl B Bo3pacTe 45-65 neT, koTopble CTpajamu
onucbiBanu agdeKkTMBHOCTL UM Ge3zonacHocTb mMeTdop- VBC B codetanun ¢ CO 2 tuna. WccneposaHve nposo-
MMHA KaK HavanbHOW CcaxapoCHWXalowWeln Tepanuu Aurnock B nepuop ¢ 2008 no 2010 rr. Ha 6ase 1-i ropog-
GorbHbIX C[l 2 Tvna B coueTaHumn ¢ MBC yepes 1 mecsiL CKOM KnuHudeckon GornbHuuel T. lMontassl 1 HayuHo-
neyeHnss MeTOpMMHOM. BbinM M3yyeHbl KNMHUYECKoe NCCNeAoBaTeNbCKOro MHCTUTYTA FeHEeTUHECKNX u UMMy-
TeYyeHue, aHTpornoMeTpu4ecKkne AaHHble, nokasaTenu yr- HOMOTMYECKNX OCHOB PA3BUTUSI MaTONOTMK 1 dapmakore-
NeBOOHOro, NMNUAHOro OO6MEHOB M CUCTEMHOrO BOCMa- HETWKU YKpPauHCKON MeOULMHCKOW CTOMAaTONOrMyeckom
nexHu4. Nony4veHHble pesynbTaThl NOKa3anu yry4lleHne akagemuu. lMNeped Havyanom uccreposanvs Guino nony-
KNMMHMYECKOTO COCTOSIHUS, CHWXXEHMEe MaccChl Tena, CHu- YeHo ofoBpeHre KoMMCCUM Mo GUOITUKE ITOTO YUpexae-
KEeHWe YpoBHsi 06LLEero xonectepmHa, ypoBHs nunonpo- HYA.
TENOOB HWU3KOW MMOTHOCTW, FMMKO3UIIMPOBAHHOIO FEMO- CO 2 tvna n VIBC pnarHocTMpoBanuce Yy nalmeHToB
rnabuHa, C-nenTuga, MHAEKCA WHCYNMHOPE3UCTEHTHO- cornacHo kputepusim BO3.
CTW, MapKepoB CUCTEMHOro BOCManeHusl, MnoBbIeHNe Ho BkrloYeHWst B KNWHWYeCkoe uccnefoBaHve Bce
YPOBHS NMMNONpoTeENAOB Bbicokor nnotHocTu (JIMBIM) [2]. GonbHble MpPoOXoAnIU CKpUHWHIOBOE obBecnefoBaHve Ans
LUensio gaHHoW paboThbl SBUMOCH U3yyeHne 3d- Bepudpukaumm auardozos  CL 2 tuna u UBC. Mocne
EKTUBHOCTU CPEeAHECPOYHOrO BKOYEHUS MeT(OpMUHa CKpuHUWHra Bbinn oToBpaHbl 52 naumeHTa, KOTopble Npu-
B KOMMIEKCHYIo Tepanuio  6onbHbix ¢ C 2 Tna B cove- HAManu B Te4eHun mecaua CTaHAapTHbIA KOMMIEKC Me-
TaHun ¢ UBC gns obocHoBaHMS pauMoHanbHbIX CPOKOB, AVKaMEeHTO3HON Tepanun. aleTuncanuuunosas kucnota
[103 NPUMEHeHus npenaparta. 75 Mr 1 pa3 B geHb Ha Ho4b, Guconponon 5-10 mr 1 pa3 B

OeHb, atopBactuH 10 mr 1 pa3 B A€Hb YTPOM, HUTPOrMun-
uepuH 0,5 mr (npy npucTynax CTEHOKapAuu), Takke

*LI,MTyBaHHﬂ npu atectauii kagpis: JlaspeHko A.B., PacuH M.C., Cag4erko J1.I". u Op. Pe3yribmambl 3 MeCSYHO20 fieHeHUs1 MemagOpMUHOM
nayueHmos ¢ caxapHbiv duabemom 2 muna 8 codemaruu ¢ uwemudeckol bornesHbro cepdua X I/ Mpobnemn ekonorii i meguuuHn. — 2014. —
T.18,Ne 3-4. - C. 71 —74.
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OonbHble NonyYanu pekomeHaauum no noBody AveTbl U
n3MeHeHns obpasa Kn3Hu.

B nepBbIi OeHb UCCnegoBaHUst y BCeX MauMeHTOB
6bInM B3ATbl 06pasLbl KPOBU M MPOBEAEHO KITMHUYECKOE
obcnepoBaHue. NMocne aTOro B KOMMIIEKCHYO Tepanuio
Obin BKMNOYEeH MeTpopMuH B ao3e 500 mr 2 pasa B OeHb
(Cuodpop, bepnuH-Xemn), T.e. 6onbHbIM Gbina BnepBble
HasHayeHa MeOMKaMeHTO3Hasi Tepanusi nepoparbHbIM
caxapocHwxawLwum npenapatom. MNoBTopHble obcneno-
BaHMS BbINONHANMCH 4Yepe3d 1 mecau um 3 mecaua. Y
BONbHbBIX OLEHMBANMUCb aHTPOMNOMETpUYECKNe NnokasaTe-
nm poOCT, BEeC, paccyuTbiBanM WHAEKC Macchbl Terna
(UMT). Bce GonbHble Obinn obcnenoBaHbl OOLLEKTUHN-
Yecku, YTO BKMOYano: obwuii aHanus KpoBu, obLuii
aHanu3 Mouu, aHanums3 KpoBM Ha caxap, aHanu3 Mo4vu Ha
caxap, buoxummyeckuin aHanua Kposu, obLuuii xonecTe-
PVH, O-XOMEeCTEPWH, TpuUrnuuepuabl, B-nunonpotenasl,
o6wme nunuabl, Y3[ novek, Y3 cepaua, SKI. Bece me-
ToAbl ObINM PYTUHHBIMU U HaNpaBeHbl Ha Bepudukauuo
N YCTaHOBMNEHME CTEMEHN TSHXKECTU OCHOBHOro 3abone-
BaHWs, a TaKke BbISBIEHWE COMYyTCTBYHOLLEN NaTonoruu.

Xapaktep n3MeHeHuin TeyeHus UBC ouenHuBanu no
byHKUMOHANbHOMY Kraccy CTEHOKapAuW HanpsiKeHus,
TSKECTU apTepuanbHOM TMNEePTEH3NK, TSXKECTU cepaeyd-
HOI HEeOCTaTOYHOCTM.

MccnenoBaHne naMeHeHun nunuaHoro obmeHa y na-
LUWEHTOB MPOBOAMMNCE BUOXUMUYECKUMU MeTodamu Mnpu
noMoLLM onpeaeneHns KOHLUeHTpaummn obLiero xonecre-
puHa, xonectepuHa JMBI, obwux nunMagos, Tpurnuue-
puaoB, B-NMNONpPOTEMAOB B CbIBOPOTKE KPOBM MpU MO-
MoLLm HabopoB peareHToB (buo-Jla-TecTt, Yexus).

YrneBogHbIi 06MEH MccrnegoBany Mpu MOMOLLM on-
peLeneHnst KOHLEeHTpaLUmm MioKo3bl U MMUKO3UITMPOBaHO-
ro remorno6uxa (HbA1c) B kpoBu naumeHToB. Npu onpe-
OENeHNN TNUMKO3UIMPOBAHOrO remornobuHa nonb3oBa-
nvcb Habopom «Muko3nnMpoBaHbIi remornobuHy (buo-
Ja-TecT, Yexus).

KoHueHTpaumio C-nentnga onpenensany B CbIBOPOTKE
KPOBM MMMYHO(EPMEHTHBIM METOAOM NPY NOMOLLM TECT-
cucteM (DRG International, Inc., CLLUA).

[na oueHkn MHCYNMHOPE3UCTEHTHOCTM UCMONb30Ba-
N NPeAnoXeHHbI HAMU MHOEKC UHCYNMHOPE3UCTEHTHO-
CTW paccynTaHHbIN No popmyne:
koHueHmpauyusi C— nenmudaX koHueHmpauuto HbA1c ,

9,71

KOTOpbIV Y 300POBbIX MOAEN A0oMmKeH ObiTb okorno 1.

N3yyeHne MMMYHHOrO WM BOCManUTENbHOIO OTBETa
npoBOAUNM NyTem onpeneneHnsi OCHOBHbIX PErynsiTopoB
— uHTepnenkuHa-1 (UN-1), uHtepnemnkmHa-6 (UN-6), nH-
TepnenkvHa-8 (UJ1-8). ina onpegeneHns ncnonb3oBanm
Habopbl peareHToB AN KONMMYECTBEHHOrO onpeAeneHus
yenoseyeckux uHtepnenkmHos (UJ1-1 6eta; UI-6; WUJI1-8)
B OMONOrM4ecKkmx XnMOKoCTAX YenoBeka U B KynbTyparb-
Hbix cpefax (BAO «Bektop-bect», Poccus).

[nsi oueHKM MMMYHHOro cTaTyca opraHuama uccre-
[oBanu npoBoCNanuTEeNbHbIA LIUTOKUH, BaXHbIA HU3KO-
MOINEKYNSPHLIA MeanaTop MEXKNETOUHbIX B3aUMOLENCT-
BN — hbakTop Hekposa onyxonen (PHO). KonuyecTteH-
Hbll ypoBeHb anbcda ®PHO onpegensnu npu NOMOLLM
Habopa peareHTOB ANs KONMYECTBEHHOrO onpeaeneHus
yenoseyeckoro anba PHO B OUOMNOrMYECKUX XMOKO-
CTSIX YenoBeka M B KynbTypanbHbix cpegax (3AO «Bek-
Top-bect». Poccus).

Cratuctuyeckyto 06paboTky pesynbTaToB UccnegoBa-
HUSI NPOBOAMMWU NPU MOMOLUM CTaHZAPTHOW Nporpammbl
STATISTICA 6.0 (StatSoft, CLLA) ¢ pacuyetom cpeaHero
apndMeTMIECKOro, cpeaHeKBaapaTUYeCcKoro OTKIIOHEHMS,
BEPOSATHOCTW MONy4YEHHbIX pe3ynbTaToB t-Tectom Ans no-
NapHOCBSA3aHHbIX 1 ANA HEe3aBUCUMbIX BenuyvH. Ons oT-
[OenbHbIX NokasaTeneil JOCTOBEPHOCTb OTIMYMIA paccyu-
TbiBanu HenapameTpuyYecKMMU MeTogamu No YWUIKOKCOHY
n BaH-gep-BepaeHy. PasHuua yacTtoT oueHvBanacb pac-
yeToM KpuTepusi X° ¢ nonpaekol Meiitca.

Pe3ynbTaTbl M UX oﬁcy)lq;erme

B pamkax knuHu4eckoro nccnegoBaHust Hamu Gbina
cchopmmupoBaHa rpynna naumeHToB cTpagaswux CL 2
TMna Ha cdoHe NBC, koTopas oTBevana kputepusam BO3
n ISPAD.

Tabnuya 1

OcobeHHocmu medeHusi C] 2 muna y nayueHmos ¢ U6C e QuHamuke neyeHusi

ApTepuanbHas runepTeH- XpoHuueckasi cepaeyHasi
Ipynna CTeHoKapams HanpskeHms 3us HeJoCTaTOYHOCTb
(n=52) CpeaHe Tsi-
®KII OKIl Ilerkasi cr. Kenasi CT. NYHA | NYHA I
[lo neyennsa MeTopmMrMHOM 47 5 14 38 22 30
Yepes 1 mecay Tepanmm MeThOpMUHOM 49 3 24 28 31 21
Yepes 3 mecsaua Tepannuv MeTOPMUHOM 51 1 28 24 37 15
2 2 2
2 _ X~ =0,135; X" =3,359; X" =2,462;
X~ MupcoHna, df=1 (1 mecsu) b=0713 b = 0,067 b=0117
2 2 2
2 _ X =1,592; X~ =6,750; X =7,678;
X~ Mupcona, df=1 (3 mecsua) b = 0207 b = 0,009 b = 0,006

Kak BMAOHO, U3 AaHHbIX Tabn. 1, naunenTtsl ¢ C[ 2
Tuna Ha oHe WBC, BkNOYEHHbIX B UccrnegoBaHue, Obi-
nn npeacTaBneHbl NMPEVMYLLECTBEHHO fNvuamMu C CTa-
OunMbHOM CTeHOKapAMen BTOPOro  PYHKLMOHANbHOro
knacca, npeobnaganv 6onbHble C apTepuanbHoOn rmnep-
TEH3MEN CpefHen TSHKeCTU U 2 cTaaunen cepaeyHonm He-
[0CTaTOYHOCTM.

OTn paHHble NoATBEpPXAatT TO, YTO ObINN BKIOYEHDI
naumeHTol ¢ VIBC, y KOTOpbIX paHee oTMeuvarncsi Takon
BaXXHbI CMHOPOM Kak apTepuanbHasi TMnepTeH3ust.

OnutensHocte WBC B rpynne 6bina ot 1 go 10 ner,
oxupeHns — ot 1 go 5 net, rMNepToHNYeckon GonesHn —
ot 1 go 10 ner.
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Kak npencrtaBneHo B Tabn. 1, cpean naumeHToB npe-
obnaganu umerolime crteHokapauto, HanpsbkeHus OKII,
apTepuanbHyl0 TUNEpPTEH3N Nerkon creneHn — 14,
cpenHeTsbkeny — 38, XPOHMYECKYH CEepPAEYHY Heaoc-
TaToyHoCTb | cteneHn — 22, a Il — 30 naymeHToB. Bknto-
yeHne MeTopMUHa B KOMMNeKkcHyto Tepanuio UBC npu-
BEO K yrnydlleHuo knuHudeckoro teveHus NBC yxe Ha
nepBoM Mecsue npuema metopmuHa. A 4vepes 3 me-
cAua OTMeYanocb [OCTOBEPHOE CHWXEHWE pyHKLMO-
HanbHOrO Kracca CTEHOKapAWW HanpshKeHusl, a Takke
TEHOEHUMSI K CHWXKEHMWIO YPOBHSA apTepuarnbHOro aaere-
HUS U CTaguM XPOHUYECKON CEepAeYHON HeLOoCTaTOYHO-
cTu.
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Tabnuuya 2

AHmpornomempuyeckue 0aHHble y nayueHmos 6osbHbix UBEC u caxapHbivM Quabemom 2 murna 8 OUHaMuKe JieqYeHusi

rpynn?n[l%gl;eHTOB Bec, kr PocT, cm O6bEM Tanuu, cm WHpekc maccs! Tena, y.e.
[o Havana neyeHus
MET(HOPMUHOM 112,147,4 118,27,1 35,4+4,1
Yepes 1 mecsy Tepanum * * *
MeThOPMUHOM 111,746,2 176,046,55 116,615,3 34,1+3,6
Yepes 3 mecsaua Tepanum " * *
MeThOPMUHOM 110,844,7 113,6+3,9 33,8£2,9

*0ocmogepHOCMb omuyud fnpu cpasHeHUU ¢ rnokasamersnamu 00 Hayana nedeHus memagopmuHom (p<0,05)

Kak cnegyeT u3 Tabnuubl 2, aHTpornomeTpuyeckue
nokasaTenu Yyepe3 3 MecsaLa NnevyeHUss MeTPOPMUHOM He

oTnnyanmcb OT COOTBETCTBYHOLLNX nokasarenemn yepes 1
mMecsy 1 6binu AOCTOBEPHO MEHbLUMMU, YeM [0 JieYeHUA.

Tabnuuya 3
lNokasamenu nunudHoeo obmeHa y nayueHmos, cmpadaruux caxapHbiM duabemom 2 muna Ha ¢poHe MIBC 8 OuHamuke neyeHusi
[pynna naumeHTOB O6wmn xonecte- Xonectepun JTNBIM, Tpurnuuepuapl UHaekc XonecTtepuH
(n=52) PVIH, MMOIb/N Monb/n MMOTb/N aTeporeHHocTu JINHMN, monk/n
[o Hayana ne-
YeHus meTdop- 6,58+0,27 1,30+0,04 2,14+0,19* 4,07+1,18 4,31+0,42
MWHOM
Yepes 1 mecay,
Tepanuu meT- 5,04+0,21* 1,41+0,03* 1,63+0,11* 2,57+1,08* 2,97+40,20*
HOpPMUHOM
Yepes 3 mecsua
Tepanun meT- 4,53+0,19** 1,40+0,01* 1,33+0,09* 2,12+1,05** 2,77+0,16**
dHOopMVHOM

lMpumeyarue: * p < 0,05 8 cpasHeHuUU ¢ nokasamessiMu 00 fIe4YeHUs,
**-p < 0,05 e cpasHeHuU ¢ nokazamensamu Yyepes 1 mecsy mepanuu MemagopMUHOM

Yepes 3 mecsua Tepanun MeTOPMUHOM OTMEYEHO
JanbHenwee (No cpaBHeHMIO cpe3ynbTatamm  1-

MeCSYHON Tepanuu) CHUXKeHne ypoBHs obLlero xonecrte-
puHa 3a cuet XJMHIM 1 nHaekca aTeporeHHoCTL.

Tabnuua 4

lNokasamenu yenegodHo20 0bMeHa, COCMOSIHUSI UUMOKUHO8 ma KIIemoYHbIX (hakmopos y nayueHmos ¢ Memabonuyeckum

CUHOPOMOM 8 QUHaMUKeE f1e4eHuUsl

nukosunupo-
[pynnbl naunex- BaHHbIN .
oo™ | oo, | T | wpeowe | R | S| e | A0
(n=52) MKMOIb dOpyK-
To3bl/r HbA1,
[o Has3Ha4eHus
MeTthopM1Ha 5,23+0,75 13,63+1,52 7,35+0,88 1792+ 1,8 41,4+12,8 35,7+8,6 24,9243 1
Yepes 1 mecay,
Tepanuu meT- 4,84+0,45* 8,14+1,74* 4,10+0,82* 7,67+1,8* 19,4+1,8* 18,52+2,2* 18,52+1,9*
HOPMUHOM
Yepes 3 mecsaua
Tepanuu meT- 4,10+0,27** 8,01+1,57* 4,03+0,72* 7,07+1,4** 19,1+1,5* 18,15+1,9* 18,42+1,8*
$HOpPMUHOM

lpumeyarue: 30eck u danee - p < 0,05 8 cpagHeHUU € Mokasamensamu 00 JIeHYEHUS,
**_p < 0,05 e cpasHeHuu ¢ nokazamensamu Yyepes 1 mecsy

Kak BMOHO M3 JaHHbIX, NPeACcTaBneHHbIX B (Tabn. 4),
yepes 3 mecsua nevyeHns MeTopMMHOM NPOACIIKANOCh
cHuwkeHne ypoBHa HbA1:. n UIMB. OctanbHble nokasa-
Tenu ocTaBanuCb Ha ypOBHe, AOCTUTHYTOM MOCHe neye-
HWSA B TeyeHne 1 mecsaua.

MonyyeHHble HamMu pesynbTaTbl Nokasanu, YTo cTa-
6unbHoe TeveHne C 2 Tuna y 6onbHbIX Ha doHe VIBC,
NoNyyaBLUNX COBPEMEHHbIN KOMMNEKC MeAUKaMeHTO3HOM
Tepanuu, XapakTepu3yeTcsi NpeuMyLlecTBEHHO W36bl-
TOYHOM Maccon Tena, YMEpPEHHbIMW HapyLUeHUsMWU fn-
nNMAHOro obMeHa U HanM4ymMem WHCYNMHOPE3NCTEHTHOCTU
C BbIPAXEHHON aKTUBHOCTHIO CMCTEMHOrO BOCMAaneHus.
OTW [aHHble ABUNUCL OOOCHOBAHMEM BKIIOYEHWS B
CTaHAapTHbIN KOMMNIEKC Tepanum meTopmMuHa.

Kak BugHo u3 T1abn. 2, KpaTKoBpeMeHHOe MpuMeHe-
HMe MeTdopMMHa yxe B TeuyeHun 1 mecsua Bbi3Bano
[OCTOBEPHOE yMeHbLUeHne macchbl Tena, obbema Tanuu
n UMT (p<0,05), a yepe3s 3 mecdAua NOATBEPAMIIO
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YMEHbLUEHNE AHTPOMOMETPUYECKMX MokasaTenei. Ha-
Onoganvcb TEHOEHUMN K CHUXEHUIO YPOBHS 0bLLIEro xo-
nectepuHa. OgHako, JOCTOBEPHBIX MPUMEHEHNI Nokasa-
Tenen, xapakTepusoBaBLNX NUNUOHbIA oOMeHa 3a 1 me-
csl, BbISIBIIEHO He Obino. A yepe3 3 Mecsaua Habnwoaa-
nacb TEHAEHUMS K HOpMarbHbIM MokasaTensm NUMnUaHo-
ro obmeHa. MogobHbIM e obpasom, He Habntoganocb
[OCTOBEPHOIO CHUXXEHWUSI YPOBHS MoKasaTernen, xapakTe-
pU3YIOLLMX YPOBEHb WMHCYNMHOPE3UCTEHTHOCTU. TemM He
MeHee, MHOEKC WHCYNMHOPE3UCTEHTHOCTU CHWXancsa Ha
45,3%.

BaxxHbIM SBUNOCb 3apermcTpupoBaHHOE [OCTOBEP-
HOe CHWXeHne KoHueHTpauun UN-18 n UN-6 B cbiBOpPOT-
ke (Tabn.4) oo 8,69+6,94 n 9,33+9,84 nr/mn, cooTBeTCT-
BeHHO (p<0,05). YpoBeHb WUJ1-8 cHuxancs He gocTtoBep-
HO BcrneacTBUe WHAMBMAYanbHOW BapuabenbHOCTU no-
kasaTenen nocrne neyenHusi. KoHueHTtpaums ®HO-a us-
MeHANacb He AOCTOBEPHO.
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MonyyeHHble pe3ynbTaTbl NOKa3bIBAKOT, YTO CUCTEM-
HOe BOCManeHue UrpaeT BaXHYH pOfb Kak B pasBUTUM
Cl 2 tuna, Tak u MBC. OcobeHHO BaXkHbIMW B NpaKTUye-
CKOM OTHOLLUEHWM NpPeacTaBnAlTCA AaHHble O TOM, YTO
COBpEMEHHasi KOMMMeKCHas MeanKaMeHTO3Has Tepanus
MBC, Bkno4awLwwas HUTpaTbl, aueTUNcanuuuIoByr0 Ku-
cnoTy, B-agpeHobrnokaTop u cTaTuH, He NPUBOAMT K JOC-
TATOYHOMY CHWXXEHUIO YPOBHSI CUCTEMHONO BOCMANEHUs,
a 'y 6onbHbIXx ¢ C[] 2 TMNa 1 K CHWKEHWIO MHCYNMHOPE3N-
CTEHTHOCTMW.

[aHHble, Kacawlolmecs KOHLEeHTpauuv npoBocnanu-
TenbHbIX LUMTOKUMHOB Yy naumeHToB ¢ C[l 2 Tuna Ha ¢oHe
MBC, xopowo cornacyiTes ¢ pesynbtatamm M.H. Ma-
mMefoBa [5] nony4yeHHbIMKU ANs NauueHTOB C PasfnyHbIM
KNuUHnYeckum TedeHnem NBC n pasnuyHbiMu pakTopamm
pucka. ABTOpbl CNpaBeanvBO AenatT BbIBOA O MPUCYT-
CTBMM CUCTEMHOrO BOCManeHusi y 6onbHbIX gectabunu-
3aLMn aTepoCKNepoOTUYECKOro NpoLecca U ero yeuneHum
npu HecTabnnbHOM (MPOrpeccupytoLLLEeM) TEYEHNN CTEHO-
Kapaun. Kak n3BecTHO, B Ka4eCTBE OCHOBHOIO MOJIEKY-
NAPHOTO MexaHu3ma AeNcTBust MeTcopMUHa paccmat-
pvBaeTca nodaBneHne MM Komnnekca 1 abixaTenbHON
uenu, 4YTo BedeT K CHUXeHuto npogykumm AT®, ysenuye-
HUto cooTHoweHns AM®/ALD/AT® n yrHETEHUIO THOKO-
HeoreHe3a [11]. [lony4yeHHble HaMKU AaHHbIE MOOYepKU-
BAlOT OLHOBPEMEHHOE CHWXEHWE aKTUBHOCTU KNEeTOK
WMMYHHOW CUCTEMbI, NPOAYLIMPYIOLINX LUTOKUHBI BOCNa-
NEeHNsi, YTO TakKkke MOXeT ObITb CrieCTBUEM BbILLEO3Ha-
YEHHOro npouecca, HO UrpaeT CamMOCTOSATENbHY porib
Kak pakTop CHWXEHWS MHCYNTMHOPE3UCTEHTHOCTH.

BbiBoabl: Yyepe3 3 mecdua nevyeHmss MeTOpMUHOM
6onbHbIX ¢ C 2 TMna Ha doHe MBC, no cpaBHEHWIO C
pesynbTataMu MonyyYeHHbIMU Yepe3 1 Mecsily nedveHus,
HaaeHo criegyoLlee:

1. Y GOnbHbIX COXpaHAETCS TEHOAEHUMNS K ynyudlle-
HUIO KIVHUYECKMX roKasaTenen, CHWKEHU (YHKLMO-
HanbHOrO Kracca CTEHOKapAWM HanpsiKeHus, CTeneHu
TSKECTU CEepOeyHON HeJoCTaTOYHOCTU, apTepuaribHOro
[aBneHusl, a TaKkkKe COXpaHseTCs AOCTUTHYTOE CHUXe-
HWe UHAEeKca macchl Tena.

2. OTmevaeTcsa fanbHeillee ynydlleHne nokasa-
Tenen nunuaHoro obmeHa: CHWXeHMEe YPOBHsI obLiero
XOonecTepuHa, TpUrMMUEepuaoB M MHOEKCa aTeporeHHo-
cTu.

3. CoxpaHsieTca 4OCTUrHYThIN 3a 1 MecsiL, ypoBeHb
rMUKO3UINIMPOBAHHOIO reMornobuHa, C-nentnaa, nHaekca
WHCYNMHOPE3NCTEHTHOCTM N CUCTEMHOIO BOCMarneHusl.

4. lMony4yeHHble pes3ynbTaTbl CBUAETENLCTBYIOT O
TOM, 4YTO HasHa4yeHWe MeTdopmMMHa MauueHTam, cTpa-
parowmm C 2 tTuna u UBC B npogomkeHue 3 mecsues,
aBnseTcs apdPeKkTMBHLIM 1 6e3onacHLIM METOAOM neve-
HWUSI TAKMX NaLMEHTOB.
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ENGLISH VERSION: RESULTS OF A 3 MONTH TREATMENT
WITH METFORMIN IN PATIENTS WITH TYPE 2 DIABETES MELLITUS
ASSOCIATED WITH ISCHAEMIC HEART DISEASE’

Lavrenko A. V., Rasdin M. S., Savchenko L.G.,, Mamontova T. V., Vesnina L. E., Kaidashev I. P.
MSEI of Ukraine «Ukrainian Medical Stomatological Academy«, Poltava

The aim of the research was to investigate the effectiveness of mid-term inclusion of Metformin in the complex therapy
Iin patients with diabetes type 2 in combination with IHD for the rational justification of timing, doses of the drug. Mate-
rials and methods. 52 man suffering from diabetes type 2 on background of ischaemic heart disease have been ob-
served. An effect of included Metformin at mid-term rate (3 months) was estimated. The blood rates are observed (total
cholesterol (TC), HDL-cholesterol, total lipids (TL), triglycerides (TG), B-lipoproteins, glycated hemoglobin, C-peptide)
and anti inflammatory markers (IL-1B, IL-6, IL-8 and TINF-a). Results. In patients with diabetes type 2 on background of
[schaemic heart disease during 3 months under the action of metformin significant decrease in body weight, waist cir-
cumference, BMI, concentration of total cholesterol, C-peptide and insulin resistance index and cytokines level IL-1p5, IL-
6 and TINF-a were observed. Conclusion. The obtained results indicate the purpose of Metformin prescription in patients
with diabetes type 2 and IHD in the continuation of 3 months; it is an effective and safe method of treatment of such
patients.

Key words: type 2diabetes mellitus, ischaemic heart disease, insulin resistance, Metformin, systemic inflammation, an-

gina pectoris.

The question about the effectiveness of Metformin in
patients with type 2 diabetes mellitus on background of
ischaemic heart disease, and pharmacodynamic effects
continues to be discussed [1,3,4]. In previous work, we
have described the efficacy and safety of Metformin as
initial insulin therapy for diabetes type 2 in combination
with ischaemic heart disease after 1 month of treatment
with Metformin. The clinical trials, anthropometric data,
carbohydrate and lipid metabolism and systemic inflam-
mation have been studied. The results showed improve-
ment in clinical condition, reduction of body weight, lower
total cholesterol, low-density lipoproteins, glycated he-
moglobin, C-peptide, index of insulin resistance, markers
of systemic inflammation, increased levels of high-density
lipoproteins [2].

The aim of this work was to study the effectiveness
of mid-term inclusion of Metformin in the complex therapy
of patients with diabetes type 2 in combination with IHD
for the rational justification of timing, doses of the drug.

Materials and methods

52 men aged 45-65 years were included in the clinical
study, they suffered from ischaemic heart disease in
combination with diabetes type 2. The study was con-
ducted in the period from 2008 to 2010 on the basis of
the 1st City Clinical Hospital, Poltava and Research Insti-
tute of the genetic and immunological basis for the de-
velopment of pathology and pharmacogenetics of the
Ukrainian medical stomatological academy. Before be-
ginning the study an approval from the Commission of
bioethics was obtained.

Patients were diagnosed with diabetes type 2 and
IHD according to WHO criteria.

All patients underwent a screening examination for
verification of diabetes type 2 diagnoses and ischaemic
heart disease before the clinical study. There were 52
selected patients after screening who took a standard
complex drug therapy within a month: acetylsalicylic acid
75 mg 1 time a day at night, bisoprolol 5-10 mg 1 time a
day, atorvastin 10 mg 1 time a day, nitroglycerin 0.5 mg

(angina). All patients have got an advice about diet and
lifestyle changes.

During the first day of the study all patients were tak-
ing blood samples and performed clinical examination.
After that, in the combined therapy Metformin at a dose
of 500 mg 2 times a day was included (Siofor, Berlin-
Chemie), i.e. firstly a drug therapy by oral hypoglycemic
drug was assigned. A second survey was carried out af-
ter 1 month and 3 months. Anthropometric indicators
(height, weight, calculated the body mass index (BMI)
were evaluated. All patients were examined clinically in-
cluding: blood analysis, urine analysis, blood sugar
analysis, urine sugar analysis, biochemical blood analy-
sis, total cholesterol, a-cholesterol, triglycerides, lipopro-
tein, total lipids, ultrasound of kidney, ultrasound of the
heart, ECG. All methods were routine and aimed at veri-
fying and determining the severity of the main disease,
and identification of comorbidity.

The character of changes of the current disease was
assessed by functional class of exertional angina, sever-
ity of hypertension, the severity of heart failure.

The study of changes in lipid metabolism in patients
was conducted by means of biochemical methods deter-
mining the concentrations of total cholesterol, cholesterol
high density lipoprotein (HDL), total lipids, triglycerides,
lipoproteins in blood serum using reagent kits (Bio-La-
Test, Czech Republic).

Carbohydrate metabolism was investigated by deter-
mining the concentration of glucose and glycosylating
hemoglobin (HbA1c) in the blood of patients. Determina-
tion of glycosylated hemoglobin was performed using
"Glycosylamines hemoglobin" (Bio-La-Test, Czech Re-
public).

The concentration of C-peptide was determined in se-
rum by ELISA using test system (DRG International, Inc.
USA).

For the insulin resistance estimation are used our pro-
posed index of insulin resistance calculated by the formula:

Concentration of C-peptide x concentration of HbA1c,
9,71
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which in healthy people should be about 1.

The study of the immune and inflammatory response
was performed by determination of the major regulator of
interleukin - 1 (IL-1), interleukin-6 (IL-6), interleukin-8 (IL-8).
The reagent kits are used for determination of the quantita-
tive determination of human interleukin (IL-1 beta, IL-6, IL-8)
in human biological fluids and in culture substrate (Russia,
IL-1 beta ELISA-BEST, JSC "Vector-Best ).

For estimation of the organism immune status a proin-
flammatory cytokine has been studied. It is an important mo-
lecular mediator of intercellular interactions - alpha TNF (tu-
mor necrosis factor). Quantitative levels of TNF alpha were
determined using a set of reagents for the quantitative de-
termination of human alpha TNF in biological fluids of hu-

man and cultural environments (Russia, alpha TNF-ELISA-
the BEST, JSC "Vector-best").

Statistical analysis of results were performed using the
standard STATISTICA 6.0 (StatSoft, USA) with the calcula-
tion of the arithmetic mean, standard deviation, probability of
the obtained results of T-test for the pair bonded and inde-
pendent variables (t). For selected indicators, the reliability of
differences was calculated by nonparametric methods of
Wilcoxon and Van der Waerden. The difference frequency
was estimated by calculating x2.

Research results and discussion

In clinical research, we have formed a group of patients
suffering from diabetes type 2 on background of ischaemic
heart disease, which has criteria of WHO and ISPAD.

Table 1

Peculiarities of the course of diabetes type 2 in patients with ischaemic heart disease in the dynamics of treatment

Group Angina Arterial hypertension Chronic heart failure
- Medium
(n=52) FC I FC Il Easy art. heavy art. NYHA | NYHA I
Before treatment Metformin 47 5 14 38 22 30
After 1 month of therapy
with Metformin 49 3 24 28 31 21
After 3 months of therapy
with Metformin 51 ! 28 24 37 15
X2 Pearson, df=1 (for 1 X° = 0,135; X = 3,359; X = 2,462;
month) p=0,713 p = 0,067 p=0,117
X2 Pearson, df=1 (for 3 X = 1,592; X’ = 6,750; X’ =7,678;
months) p = 0,207 p = 0,009 p = 0,006

As can be seen from the data oftable. 1, the patients
with diabetes type 2 on background of ischaemic heart
disease mostly with stable angina of second functional
class were represented. The patients with moderate arte-
rial hypertension and 2-stage heart failure are dominated.

These data confirm that included patients with
ischemic heart disease who have previously experienced
such an important syndrome as hypertension.

The duration of CHD in the group was from 1 to 10
years, obesity from 1 to 5 years, hypertension from 1 to
10 years.

As shown in table. 1, among patients prevailed with
angina FC II, mild arterial hypertension - 14, moderate -
38, chronic heart failure of first degree at 22, and Il - 30
patients. The inclusion of Metformin in the complex ther-
apy of IHD has resulted in improved clinical course of the
disease during the first month of Metformin. But after 3
months there was a reliable decrease in functional class
of exertional angina, and a tendency to decrease blood
pressure levels and stages of chronic heart failure.

Table 2
Anthropometric data from patients with ischaemic heart disease and diabetes mellitus type 2 in the dynamics of treatment
F;it;eSrzlt)s Weight, kg Height, cm Waist circumference, cm The body mass index, c.u.
Before treatment with
Metformin 12,127,4 118,2+7,1 35,4441
After 1 month of therapy " * "
with Metformin 111,746,2 176,0+6,55 116,65,3 34,1+3,6
After 3 months of therapy * " *
with Metformin 110,844,7 113,643,9 33,8£2,9

* the reliability of differences between the groups before treatment (p is >0,05)

After 3 months of Metformin therapy as follows from ta-
ble 2, anthropometric indicators after 3 months of treatment

with Metformin did not differ from the respective figures in 1
month and were significantly lower than before treatmen.

Lipid metabolism in patients with type 2 diabetes mellitus on the background of IHD in the dynamics of trezé;ggni
int=ie5r;t)s Total r?]?r?(l)el}/slterd’ Thetel-rg‘l_ n(;,glc;lles- Trig:rljync;ivldes The aitr?c?erggenic The LDL-C, mol/l
Before with treatment Met- 6,58:0,27 1,30£0,04 2,1420,19* 4,07+1,18 4,3120,42
After 1 montts of therapy 5,04£0,21* 1,410,03* 1,530,11* 2,57+1,08* 2,970,20*
After 3 months of therapy 4,53£0,19** 1,40£0,01* 1,330,09* 2,1241,05% 2,7740,16*

Note: here and after: * - p <0,05 compared to before treatment,
** - p <0,05 in comparison with indicators 1 month
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After 3 months of Metformin therapy, reduction in total
cholesterol due to HPNP and atherogenic index. contin-

ued (compared with 1-month therapy results)

Table 4
Indicators of carbohydrate metabolism, cytokines and cellular factors in patients with metabolic syndrome in the dynamics of treatment
Glycosylated
: hemoglobin, ~ : _
P(ﬁtz'esgt)s umol of c ﬁem’e Index IR | IL-1B, pg/ml IL /fr;l IL-8, pg/ml | TNF-a, pg/ml
fructose/g HB 9 P9
with A1
Before the Met-
formin prescription 5,23+0,75 13,63+1,52 7,35+0,88 17,92+ 1,8 41,4+12,8 35,7+8,6 24,92+3,1
After 1 month of
therapy with Met- 4,84+0,45* 8,14+1,74* 4,10+0,82* 7,67+1,8* 19,4+1,8* 18,52+2,2* 18,52+1,9*
formin
After 3 months of
therapy with Met- 4,10+0,27* 8,01+1,57* 4,03+0,72* 7,07+1,4* 19,1£1,5* 18,15+1,9* 18,42+1,8*
formin

Note: here and after: * - p <0,05 compared with the rates before treatment,
** - p <0,05 in comparison with indicators in a 1 month

As can be seen from the data presented (table. 4), af-
ter 3 months of treatment with Metformin the level of
HbA1. and IL1B3 has decreased. Other indicators re-
mained at the level achieved after treatment during 1
month.

Our results showed that stable process of diabetes
type 2 for patients with coronary artery disease treated
using modern complex drug therapy is characterized by
predominantly overweight, moderate disturbances of lipid
metabolism and presence of insulin resistance with pro-
nounced activity of systemic inflammation. These data
are grounds for the inclusion of Metform in standard
complex therapy.

As can be seen from the table. 2, short-term use of
Metformin for the last 1 month has caused a significant
decrease in body weight, waist circumference and BMI
(p<0,05), but after 3 months has confirmed the reduction
of anthropometric indicators. Tendencies towards lower
levels of total cholesterol have been observed too. How-
ever, reliable applications performance characteristic of
lipid metabolism for 1 month have not been identified. But
after 3 months there was a tendency to normal lipid me-
tabolism. Similarly, it was not observed a significant de-
crease of the level of indicators characterizing the level of
insulin resistance. However, the index of insulin resis-
tance was decreased by 45,3%.

Very important was a registered significant decrease
in the concentrations of IL-1B and IL-6 in serum (table.4)
to 8.69+6,94 and 9.3319,84 pg/ml, respectively . The
level of IL-8 was decreased significantly due to individual
variability parameters after treatment. The concentration
of TNF-a was not changed significantly.

The results show that systemic inflammation plays an
important role in the development of diabetes type 2 and
IHD. Especially important in practical terms, there is evi-
dence that modern integrated medical therapy of is-
chaemic heart disease, including nitrates, acetylsalicylic
acid, B-blocker and a statin, does not lead to sufficient
reduction of the level of systemic inflammation, and in
patients with diabetes type 2 and reduce the insulin resis-
tance.

Data concerning the concentration of proinflammatory
cytokines in patients with diabetes type 2 on background
of ischaemic heart disease co-ordinate with the results of
M. Mamedov [5] derived from patients with different clini-
cal IHD and various risk factors. The authors rightly con-
clude that the presence of systemic inflammation in pa-
tients destabilization of the atherosclerotic process and
its increasing in unstable (progressive) angina process.
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As you know, as a primary molecular mechanism of ac-
tion of Metformin is considered the inhibition of complex 1
of the respiratory chain, which leads to decreased pro-
duction of ATP, the increase in the ratio of
AMP/ADP/ATP and inhibition of gluconeogenesis [11].
Our findings emphasize the simultaneous reduction in the
activity of immune system cells that produce cytokines
inflammation, which can also be a result of the above
process, but plays an independent role as a factor in the
reduction of insulin resistance.

Conclusions: after 3 months of treatment with Met-
formin patients with diabetes type 2 on background of
ischaemic heart disease, compared with the results ob-
tained after 1 month of treatment displayed:

1. Patients have a tendency towards improvements
of clinical rates, reduction in the functional class of exer-
tional angina, the severity of heart failure, blood pressure,
and also saved the achieved reduction of body mass in-
dex.

2. The further improvement in lipid metabolism was
noted: the reduction of total cholesterol, triglycerides, and
atherogenic index.

3. Saving of a level of glycated hemoglobin C-pep-
tide, index of insulin resistance and systemic inflamma-
tion was achieved in 1 month,.

4. Obtained results indicate that Metformin pre-
scription for the patients with diabetes type 2 and IHD
during 3 months is an effective and safe method of
treatment of such patients.
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HEOﬁAeMK €KOAOTii Ta MCECAHIIHNHH

IHpopmauia ana aBTopiB

3 MeTo AOTPUMAHHS MiKHapoAHWX npaBun oPOPMIIEHHS, aBTOpaM PEKOMEHAYETbCA O03HaAMOMUTMCA 3 “EAMHMMMU
Bumoramu go Pykonucis ans BiomeanyHux XKypHanis” Ha www.icmje.org.

Y AKOCTi HEBIA'EMHOT YacTUHU Npouecy nyonikawii, aBTOpW, PeLeH3eHTH | peaaKkTopu MOBUHHI NOBIAOMUTU NPO Oyab-SAKi
KOHNIKTK iHTepeciB | HagaTw geTanbHy iHpopmauito, nignucaswm dopmy 3assu npo Cnyxbosy ETuky Ta Hagicnaswm ii Ha
agpecy pepakuii KypHany. ABTOpWM pykonuciB 3000B’si3aHi MoBaXkaTW NpaBO MNpUBATHOCTI nauieHTa. eped noyaTkom
OOCNiIXeHHs nauieHT NOBMHEH 3amnoBHUTKM i po3nucatucsa y dopmi 3assu npo IHdopmoBaHy 3rogy. [o cTaTTi 4oOaeTbes akT
eKCrnepTHOI KOMICiT NpO BiACYTHICTb KOHMIAEHUiNHOI iHpopMaLlii Ta HanpaBneHHs ycTaHoBW. B HanpasneHHi 3acBigvyeTbcs, WO
)KOOHa YacTuHa pykonucy He Byna onybnikoBaHa i He NPUIHATa 0O APYKY iHLWUMW BUOAHHAMM.

CraTTi nybnikyloTbCA YKPaiHCbKOI, POCIMCHKO abo aHrmificbko MoBamu. ABTOPCBKUI opuriHan nogaeTbest y ABOX
NPUMIPHUKaX, WO CKNagaloTbCs i3 OCHOBHOMO TekcTy (cTtaTtTa — 15 cTopiHoK, ornsig — 20 CTOPIHOK, KOPOTKE MOBIAOMIIEHHSt — 7
CTOPIHOK); cnucky niTepatypu (ctatTi — go 20, ornsgu — go 50, kopoTki noBigomMneHHs — oo 15 mxepen); Tabnuup; intocTpadin
(He Ginble 4); HA3B PUCYHKIB; aHOTaLlili YKpaiHCbKOK, POCINCHKOIO Ta aHrmincbkoo MoBamMu (opieHToBHO 250 cniB), WO MNOBUHHI
MICTUTK OBI'PYHTYBaHHA MeTU, MaTepianiB Ta MeToAiB, pe3ynbTaTh AOCHIIKEHHS.

Ha nepwin ctopiHui 3a3HavatoTbes: wudpp YOK; npisBua aBTopis, iHiLianu, HaykoBi CTyNeHi Ta 3BaHHS; Ha3Ba CTaTTi;
yCTaHOBM, e NpavutooTb aBTOpK, MICTO; kNtoYoBi cnoea — Big 5 Ao 10 cniB abo crnoBocnosy4eHb, L0 PO3KpUBaOThL 3MICT CTaTTi.
HasBa cTaTTi poCiiicbkoto, YKpaiHCbKOK Ta aHrmiicbKol MOBaMW MOBMHHA ByTW ctucnot i He nepesuwysaTn 120 cumBonis.
Mia3aronoBok € NPUUHATHUM. TEKCT CTaTTi NOBUHEH BYTU CTPYKTYpOBaHUI HAaCTYMHUM YMHOM: BCTYM, MeTa, MaTtepian i MmeToaum,
pe3ynbTaTh Ta BUCHOBOK. Ha OCTaHHIl CTOPIHLI TEKCTY BNacHOPY4YHi Nianucy BCix aBTOpIB: Npi3BuLle, iM’'A Ta No-6aTbKoBi, No-
LWTOBa agpeca, HoMepu TenedoHiB (Cnyx6oBui, AOMaLLHIN), 3a AkMMKU peaakuis Byge KOHTakTyBaTw i3 aBTopamu. Mogatoumn
CTaTTIO OO pefakLii, aBTopy TUM CaMUM NiOTBEPKYIOTb OpUriHanbHIiCTb poboTu. Lle o3Hadvae, wo aBTopchbki Npaea abo byab-
SIKi iHLWI NpaBa BNnacHoCTi TpeTix ocib He nopylwytoTbes. MNignucamm aBTopy 3acBig4vyOTh, WO XOAHA YacTuHa pykonucy He Byna
onybnikoBaHa i He NpuUHATa 00 APYKY iHWWUMKW BUAAHHAMWU. TeKCT ApYKYETbCA LWPUATOM He MeHwe 2,8 Mm Ha Binomy nanepi
yepes ABa iHTepBanu, Ha apkywax cdopmaty A4 (210x297 mm), nonsa 3 ycix 6okiB no 20 mm. Kpim ABOX po3apykoBaHUX KOMiw,
mMaTepian noTpibHO HagaTW Ha KOMMAKT-4MCKY, TEKCT cTaTTi noBuHeH OyTu y dopmarti Microsoft Word. JlaTuHCbKi TepMiHu,
iHLLOMOBHI CnoBa MOBWHHI OYTW HagpyKkoBaHi KypcuBoM. TinbKW 3aranbHOBXMBAHI CKOPOYEHHS MOXYTb nogasaTtucsa 6e3 nosic-
HeHHs. CKOpOYEHHs Yy Ha3Bi CTaTTi He € NpUAHATHUMK. Bci BennunHm npmeoasatbcsa B oguHuuax Cl, ogHak gonyctummnmmn € n
iHLWI 3aranbHOBXMBaHI MO3HAYEeHHA Ta oguHuLi BUMiptoBaHHS (I, min., h, C, Da, cal). Intoctpauii (pucyHkn, poTorpadii) NOBMHHI
OyTn npoHymepoBaHi. Ha3Bu puCyHKiB NOBUHHI OyTW HagpyKoBaHi Ha OKpeMii CTOpiHUI. ManitoHKn NoBUHHI BYTU BUKOHaHI 3 BU-
KOPWUCTaHHSAM iHCTPYMEHTIB, AOCTYMHUX Yy TEKCTOBWUX pepakTopax abo B Excel. dotorpadpii noBuHHI ByTn BMCOKOSKICHUMM.
Tabnuui po3milLyloTbCA Ha OKPeMMX apKyLuax, HyMepylTbCs MOCMIAOBHO, KOXHA CTOPIHKA CYNPOBOMAXYETLCS KOPOTKMM 3aro-
NoBKOM. PUCYHKM € OOMOBHEHHAM A0 TEKCTy CTaTTi i He NOBWHHI NOBTOPKOBaTK iHOpMaUii, nogaHoi y pykonuci. Ha 3BopoOTi
PUCYHKIB OniBLeM CTaBnATb IXHi NOPSAKOBI HOMEpPW, 3a3HavaloTb MpPi3BMLLE NEPLIOro aBTopa, CKOPOYeHy Ha3By cTaTTi. Cnncok
nitTepaTtypu oOpPMIIOETLCS HA OKPEeMMX CTOpiHKax 6e3 ckopoyeHb. ABTOpK NogalTbes 3a abeTkolo, crovaTky Axepena Kupu-
nvueto, NoTiM naTnHuuetro. NocunaHHs y TeKCTi No3HavaloTbesa undpamn y [kBagpaTHux] Ayxkax. [Mopagok opopmnieHHs cnmcky
nitepatypu: ana moHorpadin — [Mpiseuwe, iHiuiann. Hasea kHurn. Micue BuAaHHA: BUOAABHWUUTBO, PiK BuAaHHA. KinbkicTb
CTOPIHOK; Ans xypHanis — [pi3BuLle, iHiuiann. Hasea cratTi. Hassa xypHany. Tom, Homep. Pik: CTOpIHKW, Ha AKUX BMILLEHO
cTaTTio.

OpHo4vacHo, aBTOpU HagalTb MOBHUIA Nepeknag TeKCTy, NiPUCYHOYHMX NiAMUCIB | TabnuyHMx MaTtepianis aHrminceb-
KOO MOBOIO. Y nepeniky BUKOPWUCTaHOI niTepaTypy NOCUMNAaHHA, HaBEeAEeHi KMpuUnuuero, TPaHCHITepyloTbCs i3 3aCTOCYBaHHAM
nporpamu “Trans 1.02” abo nogibHux nporpam.

Yci pykonucu >KypHany peLeH30BaHi HesanexHumu ekcneptamu. [Npoueaypa peueH3yBaHHS BKMOYae nepesipKy
CTaTTi NPOTAroM ABOX TWXKHIB ABOMA creuianictamy, NpusHavyeHMU pedakuiiHo pagoto. Pykonuc i3 peueHsieto HaacmnaeTbcs
aBTOPY AN BHECEHHS KOPEKTMB nepes 0CTaTOMHMM NOAAHHAM CTaTTi O pedakuii XypHany.

Micna nybnikauii ctaTTi aBTOpU NepeaaloTb aBTOPCbKi NpaBa pedakuii xypHany. Pegakuis 3anvwae 3a cobor npaso
3MiHIOBATKW | BUNPaBNATM PYKONUC, OOHAK BHECEHI KOPEKTMBW HE MOBWHHI 3MiHIOBATU 3aranbHOro 3MiCTy Ta HayKOBOIO 3Ha4YeHHS
cTaTTi.

3anyyaounm [0 [OOCNIMKEHHS MauieHTiB, aBTOPU HeCyTb BIANOBIOANbHICTL 3a BUKOHAHHSA E€TWYHWMX CTaH4apTiB
"enbciHkcbKoi Aeknapauii 1975 i3 nonpaskamu 2005 poky. Pykonnc noBMHEH MICTUTK HacTyMHUA NyHKT: “Mu 3asBnsemo, Wwo nig
yac pocnigkKeHHs npaBa nauieHTiB Oynu BpaxoBaHi Yy BignoBigHOCTI 40 BUMOr [eNnbCiHKCbKOI KOHBEHLII”. Mpu BUHWUKHEHHI
CYMHIBIB LLOAO BiAMNOBIAHOCTI pykonucy Ao BMMOr enbCiHKCbKOI Aeknapadii, aBTopu 6yayTb 3060B’si3aHi Big3BiTyBaTUCA NPO
CYMHIBHIi acneKTn JOCnimpKEHHS | 0BrpyHTyBaTK NigcTaBu CBOro niaxoay.

Akwo gocnigkeHHs1 BUKOHYETbCSt 6e3 3anyyeHHs nabopaTopHUX TBapyWH, PYKOMUC MOBUHEH MICTUTW HACTYMHUIA NMYHKT:
“Mun 3aaBnsiemMo, WO MW He NPOBOAMMO AOCAifKeHb Ha TBapuHax™. [ocnigKeHHs, ki NpoBOAATbLCA Ha TBapUHaXx, MOBWHHI
BiabyBaTucs y BiANOBIAHOCTI i3 BCTAHOBNEHUMM iIHCTUTYLIOHANbHUMN HOPMaMK BUKOPUCTaHHSA NlabopaTopHMX TBapuWH. HaykoBui
MOBWHHI KepyBaTUCS NPUHLMNAMN 'YMaHHOrO CTaBfleHHs 4O TBapwH, LLO BUKOPUCTOBYIOTLCS B gocnigax. HeobxigHo nogaTu Ha-
CTYNHy iHdopmaLito: BUA TBApWH, FEHETUYHUI CTATyC: NiHiA (3rigHO NpaBwWi CTaHOAPTHOrO MO3HAYEHHSA MiHi nabopaTopHUx
TBapWH); kaTeropis nabopaTopHux TBapuH abo iX MiKpobionoriyHui ctaTyc; Maca Ta Bik TBapUH Ha NOYaTKy eKCNepuMeHTY; Ka-
paHTUH abo TpuBanicTb nepiogy akniMaTusauii nig Yac nepeBe3eHHs TBapWH Ha BENVKI BIACTaHi; yTPUMaHHA TBapWH Nig Yac
eKcnepumeHTy (napameTpu MiKpoknimaTty, Temnepartypa, BOMOriCTb, OO’€EM MOBITPSA, CBITNOBUA PEXWMM, TUM KNiTKW, Tun
nigcTunku). ABTOpYM NOBWHHI MiATBEPAMTU BIAMNOBIAHICTbL HOPMaTUBaM YTPMMaHHS Ta rogyBaHHA TBapuH (EBponencbka
KOHBEHLis No 3axucTy xpebToBMX TBapwH, WO BUKOPUCTOBYIOTLCA 3 eKCnepumeHTanbHol abo iHwow meToto. — Ctpacbypr,
1986), HasBHICTb cepTudikaTy SIKOCTi, @ TaKOX MOBIAOMUTM Axepeno HabyTTa TBapuH. HeobxigHO onvcaTtu BCi npouenypw, Ski
BMKOHYIOTbCSl HA TBapWHi, 403K NpenaparTis, WO BBOAMIUCSA, XipypridHi BTPYYaHHS Ta iHWI Aii, a TakoX BigMiTUTN BUKOPUCTAHHSA
npu UbOMY MeTogiB aHecTesii (auB. iHdopMmauito npo Mpasa NoanHy | TBapuHu).

Lli npaBuna nowmploloTbCA Ha BCi BUAW PYKOMNUCIB, Y TOMY YMCIi CTaTTi, KOPOTKi AOMOBIAi, KOMEHTapi A0 KMiHIYHWX BK-
npobyBaHb. Pykonucu, siki He BignoBigaTb UMM BuMoram, 6yayTe NOBEPHEHI aBTopam ANt KOpeKLUii.
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