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Abstract. Allergen immunotherapy (AIT) is widely used to establish a tolerant immune response and it is currently the only disease
modifying treatment. There are different routes to administer the allergen, including subcutaneous, sublingual, intralymphatic,
epicutaneous, intradermal, and oral and local nasal allergen immunotherapy. Although the optimal administration route depends
on the type of allergen, some patients remain unresponsive and so it is important to predict the outcome before and during
treatment. Therefore, there is a need to identify candidate prognostic markers for allergen immunotherapy. Herein, we discuss
the recent literature on the molecular mechanisms of AIT.
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Abbreviations HDM, house dust mite
ILIT, Intralymphatic immunotherapy

EPIT, Epicutaneous immunotherapy
APCs, antigen-presenting cells
IDIT, intradermal immunotherapy
poly lactic-co-glycolic acid, PLGA

Th, T helper

Ig, immunoglobulin

DCs, dendritic cells

VEGFa, vascular endothelial growth factor A

SCIT, subcutaneous allergen immunotherapy LNIT, Local nasal immunotherapy

OIT, Oral immunotherapy Der p, Dermatophagoides pteronyssinus
SLIT, Sublingual allergen immunotherapy IL, interleukin

SLIT-tablet, Sublingual immunotherapy tablet Tregs, regulatory T cells
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Bregs, regulatory B cells

ILCs, innate lymphoid cells

TGF, transforming growth factor

nTregs, natural Tregs

H2R, histamine type 2 receptor

nNO, nasal nitric oxide

Tth, follicular helper T

TCR, T cell receptor

CRTH2, prostaglandin D2 receptor

CCR, C-C chemokine receptor

ILC1s, Group 1 ILCs

ILC2s, group 2 ILCs

ILC3s, group 3 ILCs

RORyt, retinoic acid-related orphan receptor gamma t
¢DCs, classical/conventional dendritic cells
LP, lamina propria

MesLNs, mesenchymal lymph nodes
CD-Sens, allergen threshold sensitivity
DAO, diamine oxidase

tIgE, total IgE

slgG4, allergen-specific IgG4

IgE-FAB, IgE-facilitated allergen binding to B cells
ISAC, Immuno-solid-phase allergen chip
DCregs, regulatory dendritic cells

slgG4, allergen-specific [gG4

ISAC, Immuno-solid-phase allergen chip
Tr 1, Tr 1 type regulatory

Key Messages

¢ Monitoring the alteration in T cells and regulatory B cells
during IT treatment may predict the outcome of AIT.

¢ Regulatory B cells are capable of inducing tolerance in pa-
tients who respond to AIT through their IL-10+IL1RA,
as well as their IgG4 products which capture the allergen
before it reaches IgE.

¢ As a consequence of SLIT, OIT, and EPIT are epigenetic
alterations in the FoxP3 promoter region in Tregs which is
important to prolonged production of Tregs.

¢ Ratios of [gG4, IgA, and IgA?2 to IgE might be functional
to assess the benefit and clinical response to AIT.

Introduction

Allergies develop due to the immune response
to discrete environmental protein antigens, called al-
lergens [1]. The first step in development is known
as the sensitization phase. Subsequent activation of
dendritic cells (DCs) with the allergen lead to the ex-
pansion of allergen-specific T helper (Th) 2 cells.
These clones can induce Ig (immunoglobulin) E iso-
type switching in B cells and differentiation into IgE-
secreting plasma cells. The IgE then binds to the high-
affinity FceRI on basophils and mast cells. Once
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the allergen crosslinks the IgE antibodies bound
to these receptor, it elicits a type | hypersensitivity
reaction triggering the degranulation and release
of various synthesized mediators such as histamine,
leukotrienes, heparin, some proteases in addition
to TNF-a and vascular endothelial growth factor A
(VEGFa) (Figure 1) [1].

Since the discovery of the molecular structures
of allergens it has become possible to produce re-
combinant and synthetic allergens and use them
in allergen-specific immunotherapy (AIT) to induce
a protective immune response [2]. AIT is widely
used for establishing a tolerant immune response
as well as maintaining a long-lasting effect, even if
the patient displays inconsistent treatment compli-
ance. Furthermore, AIT is a cost-saving method
when compared to anti-cytokine antibodies and is
able to decrease the usage of symptomatic drug
treatment [3]. Even though AIT is the only disease
modifying treatment, this therapy is limited by its
efficacy, safety, length, patient adherence to treat-
ment [4], and importantly, not every patient responds
to treatment. In the interest of determining the effects
of AIT on developing immune tolerance to allergens,
routine laboratory tests and biomarkers must be
developed [1, 5], and so there is a need to improve
our understanding of the immunological mechanisms
involved.

In this review, we focus on the current literature
on the various mechanisms of immunotherapy and
potential biomarkers for monitoring clinical and
immunological response to AIT for stratification
of patients.

General Methods and Novel Approaches
of Administration

Various guidelines for AIT are available but
in a methodological manner they are heterogeneous.
Up to now, subcutaneous allergen immunotherapy
(SCIT) has been the major administration route
of AIT. In this section, we define and discuss SCIT
and other promising AIT routes, including epicuta-
neous, sublingual, intradermal, intralymphatic, oral,
and nasal [6, 7].
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Fig. 1. Mechanisms of allergic immune response
Puc. 1. MexaHn3m MMMyYHHOro OTBEeTa Ha anneprexol

In SCIT the allergens can be either aqueous or
physically-adsorbed (depot) extracts, or chemically
modified allergens (allergoids) as depot formulations
[8]. The efficacy of SCIT has been demonstrated with
beevenom, ragweed pollen, dust mite, grass pollens,
cat and dog dander, and the dosing regimen has been
optimized [9]. Moreover, it is an efficacious treatment
for adults and children who have allergic rhinitis (AR)
with or without asthma [8], and in AR patients with
or without conjunctivitis [10]. In addition, the standard
duration of treatment is between 3—5 years with
respect to prospective studies of SCIT with grass
pollen and house dust mite (HDM) extract in AR
and asthmatic patients [11]. Although it is the most
common IT route, the administration of SCIT remains
limited due to the frequent injections required for
a period of at least 3 years [9]. Adverse reactions
mostly appear within 30 minutes after injection and
are usually observed as local reactions (injection site
redness and swelling) [12]. It is also worth to point
out that current SCIT challenges include allergen
heterogeneity, dosage optimization and duration
of treatment.

Sublingual allergen immunotherapy (SLIT) com-
prises sublingual (oral) administration of a certain
amount of allergen extract which causes the allergy
[13]. However, biodistribution studies have shown
the lack of systemic absorption of allergen through
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the oral mucosa after sublingual administration.
Hence, the clinical effect should arise from the local
interaction of the allergen with the mucosal immune
system. Different formulations of allergens have
been developed as alternatives to SCIT, such as
the sublingual immunotherapy tablet (SLIT-tablet).
Particularly SLIT-tablets may be beneficial for
children who are scared of injections and needles
[14]. The SLIT-tablets have been developed for
the treatment of grass pollen-induced AR and HDM-
induced AR but the allergen content and dosing have
not been standardized to date. The varied content
among different products also affects the guide-
lines [15]. In addition, a limitation of SLIT tablet
occurs from its ingredient which consists of only
one antigen [14]. It has been recently demonstrated
that pharmaceutical SLIT-tablet formulations are
also important and affects the efficacy with which
allergen has delivered from the dry state of the
tablet into a soluble form [16]. SLIT has a good
safety and tolerability profile compared to SCIT
owing to the lack of systemic exposure to intact
allergens and low frequency of systemic allergic
reactions [14].

Oral immunotherapy (OIT) is an option for
treatment of food allergy and has been broadly used
to treat peanut, cow’s milk, and egg allergy in clini-
cal practice [7]. The food used in the study was
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prepared at low concentrations through a serial dilu-
tions of food suspensions [17]. It has shown that
low-dose OIT has the capability of achieving sus-
tained unresponsiveness in children with peanut ana-
phylaxis by inducing immunological changes [18].
On the other hand, OIT can be given in an adult
patient who has severe milk, peanut, or egg allergy
under certain conditions. Even though OIT leads into
desensitization it still remains unclear whether
tolerance is persistent [19]. Long-term OIT in adults
has a different efficacy and safety profile and re-
quires further inspection, even though a similar risk
and rate of allergic and anaphylactic events during
build-up and maintenance phase has been demon-
strated [20]. The most common side effect is itching,
however, compared with other AIT administration
route, OIT is prone to frequent and more severe
adverse events, for instance, anaphylaxis, gastroin-
testinal side effects, and eosinophilic esophagitis
[19, 21]. Consequently, there is a large gap in stud-
ies related to OIT due to focusing mostly on peanut
OIT which must be filled in immediately.
Intralymphatic immunotherapy (ILIT) is a direct
intralymphatic injection of the antigen into lymph
nodes, which improves patient adherence to AIT
treatment by reducing the number of applications and
length of treatment [6]. The major advantages of
ILIT are the short duration of treatment and the ad-
ministration of allergen extract at low doses. Clinical
trials have shown that ILIT against grass pollen and
bee venom is safe and efficient. It also has a reduced
risk of systemic adverse effects, such as anaphylaxis
that can have fatal consequences. This novel route
of administration is promising but more clinical data
is necessary to approve the routine use of ILIT [22].
Epicutaneous immunotherapy (EPIT) benefits
from the skin’s immune properties to regulate aller-
gic responses. Hence it is one of the allergen-specific
immunotherapy approaches currently being investi-
gated for rhino-conjunctivitis and food allergies [23].
EPIT requires depositing the allergen onto a patch
with a surrounding adhesive [24]. Two different epi-
cutaneous delivery systems were developed for the
purpose of improving allergen skin penetration [23,
25]. Tape stripping consists of physical removal
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of the epidermis corneal layers before allergen patch
administration, which increases allergen passive
diffusion through the epidermal layers. Allergen
penetration creates a pro-inflammatory state which
increases the interaction between the allergen and
antigen-presenting cells (APCs). The hydration/oc-
clusive system forms an occlusive chamber, which
permits water to go up from the basal layer to the
corneum stratum of the epidermidis. Thus, the aller-
gen can reach the deep epidermis stratum and it is
carried by Langerhans cells to local regional lymph
nodes [23, 26]. When compared to SCIT or OIT,
application of allergen to intact skin is less invasive,
without the need for injection or swallowing of an
allergen [24]. EPIT is well tolerated, except that
only mild skin irritation may occur at the patch site.
Furthermore, EPIT shows a desensitization effect
lower than OIT and SLIT and an outstanding safety
profile [27].

Intradermal immunotherapy (IDIT) is a differ-
ent AIT administration approach, which is based
on allergen injection into the epidermis. A recent
study focused on the potential of intradermal de-
livery of nanoparticle vaccines by using hollow mic-
roneedles. This study showed that nanoparticles
coated with poly lactic-co-glycolic acid (PLGA)
induced a stronger IgG2a response than mesoporous
silica nanoparticles, gelatin nanoparticles and lipo-
somes. Moreover, CD8" and CD4" T cell responses
were highest when induced by OVA/poly(I:C)-
loaded liposomes [28]. In summary, a microneedle
delivery method was suggested for the intradermal
injection of nanoparticle vaccines. This novel antigen
administration approach was tested in murine mo-
dels [28]. However, it may induce tolerance more
efficiently in human compared to other administra-
tion routes.

Local nasal immunotherapy (LNIT) involves
the spraying of allergen extracts directly into the na-
sal cavity. These allergens can be natural or che-
mically modified and are provided in a soluble form.
It seems that LNIT is effective for the treatment
of allergic rhinitis [29]. However, the study with
children has proved that LNIT frequently causes
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a local adverse reaction [30]. Novel techniques have
been developed to reduce the number of persistent
nasal reactions and ease the implementation. A recent
Dermatophagoides pteronyssinus (Der p)-coated
strip has been developed for self-application. Alt-
hough there were no systemic adverse events, some
patients had transient nasal symptoms during LNIT
treatment but were controlled with oral predniso-
lone [29].

An Overview of the Cellular
and Molecular Mechanisms of AIT

There are various factors which play different
roles in developing an allergy. Western lifestyle or
living without chronic infections with mycobacteria,
helminths or Helicobacter in an environment causes

Induction of tolerogenic DC

Suppression of inflammatory DC

Suppression
of allergen-specific
Th2 cells and Th2 cytokines
(IL-4, IL-5, IL-13)

)504*

IL-10
TGF-B (Tr1) /
|||_-1o
@ L IL-10

increased Th2 cell immunity via loss of regulatory
T cells (Tregs) or interleukin (IL)-10-producing
regulatory B cells (Bregs) [31]. Dysregulation in Th2
immunity is seen with increased concentrations of
allergen-specific immunoglobulin IgE caused by
IgE-dependent degranulation of mast cells and baso-
phils. Moreover, IL-4 secreting innate lymphoid cells
(ILCs) and natural killer T cells are also involved
in the further development of type 2 immune re-
sponses [32]. Each of these factors plays a part
in allergic inflammation. AIT is relevant to all of
these previously mentioned components. The aim
of AIT is to re-establish immune tolerance to aller-
gens (Figure 2). Different types of AIT may com-
prise various mechanisms. Recent findings are writ-
ten below.

Early desensitization
Suppresion of effector cells

A
S0sino®™

Induction of allergen-specific
Bregs and IgG4

Suppression of allergen-specific IgE

Fig. 2. Mechanisms of immune tolerance during AIT
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SCIT Mechanisms

It is well known that the essential mechanisms
of SCIT involves the reestablishment of the peri-
pheral T cell tolerance via inducing different types
of Treg cells [33]. It has been demonstrated that
IL-10-secreting Tr1 cell numbers were increased after
3 months and remained constant until 12 months
in peripheral blood [34]. Similarly, a 2-year study
with grass pollen SCIT showed increased numbers
of IL-10+ Tregs in nasal mucosa [35]. In addition
to Tregs, bee venom immunotherapy can also induce
and maintain tolerance through IL-10-producing
B regulatory subsets in patients during bee venom
immunotherapy [36]. In a recent study also demon-
strated Der p 1-specific B-cell and Breg cell responses
over a 2-year period during AIT and suggests novel
mechanisms of allergen tolerance, such as an in-
crease in numbers of circulating allergen-specific
memory B cells and IL-1RA production by Breg
cells [37].

SLIT Mechanisms

After sublingually (oral) administration of a par-
ticular allergen, an antigen is presented to Tregs.
They secrete IL-10 and transforming growth factor
(TGF)-b which can induce the primary [gG4 subtype
and IgA antibodies production by B cells. These an-
tigen-specific IgG antibodies can block the allergic
inflammation cascade outcome of antigen recogni-
tion by IgE. Furthermore, Tregs suppress IgE pro-
duction via downregulating cytokine production
in Th2 cells [13].

ILIT Mechanisms

In a novel approach with major cat allergen
Feldl has demonstrated that after intralymphatic
immunotherapy with recombinant MAT-Feldl in
a human, a predominant subclass of IgG was ob-
served as IgG4 instead of IgG, IgG2 and IgG3 [38].
T cell unresponsiveness to allergen identified by
increased allergen-specific IL-10-producing FOXP3
positive Tregs [22].
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EPIT Mechanisms

Research has shown that EPIT induces Tregs.
These cells are the centre of the immune regulatory
effect and they inhibit Th2 cells. EPIT-induced
Tregs also express a large repertoire of homing
receptors suggesting that Tregs are able to migrate
to various sites of allergen exposure (i.e., skin,
lung and gut), suppress local immune responses
to allergen stimulation, and potentially induce
tolerance [24].

IDIT Mechanisms

According to intradermal grass pollen immuno-
therapy phase 2 trial in adults with moderate-to-
severe allergic rhinitis, the results relevant with
B cells, have shown an elevation in allergen-specific
IgE levels and also observed on P pratense—specific
IgG and IgE titers to the main grass allergens even
though there wasn’t a difference on IgG4 responses
[39]. Additionally, as for T cell responses, they ob-
served higher expression of the Th2 marker CRTH2
and lower expression of Thl related chemokine re-
ceptor CXCR3 on T cells which are cultured from
skin punch biopsy explants in the IDIT group. This
results suggests that IgE synthesis occurs via local
priming of cutaneous Th2 responses [39] and that
IDIT is not sufficient to activate an allergen-specific
IgG response in the humoral arm of the immune
system.

LNIT Mechanisms

Despite the lack of clinical trials and applica-
tions of LNIT, this route of immunotherapy has the
potential to modulate immune responses systemi-
cally and in the local nasal airways. After LNIT with
Peritaria allergen, inflammatory infiltration has
decreased at local sites. In murine models, it was
observed that although specific IgE reduced in the
serum, the levels of specific and total IgA were
increased in the saliva after LNIT [40]. Nonetheless,
uncertain immunological mechanisms of LNIT are
waiting to be enlightened.
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Mast cells and Basophils

The effect of mast cells and basophils on AIT
mechanism can be classified as early desensitization
and late responses in tissues. The early desensitiza-
tion of mast cells and basophils are a result of AIT
and displays lower responsiveness to allergens even
if the allergen-specific IgE levels have increased
at the beginning of immunotherapy [6]. Additionally,
late effects of AIT on mast cells and basophils
based on the attenuation in tissue infiltration and
diminishment in releasing of their mediators [41]
(Figure 2). In addition, the allergen binds to IgE,
which has already bound to the surface receptor
FceRI on mast cells and basophils, triggers cross-
linking of the receptors and as a result activating
these cells. It is thought that IgG antibodies also play
a role in modulating mast cell responses through
the stimulation of inhibitory networks, after binding
to FcyRIIA and FcyRIIB receptors on mast cells
[41]. Furthermore, different subclasses of IgG,
which are produced during the process of AIT also
inhibit IgE-mediated basophil degranulation. More-
over, it was demonstrated that the most effective
antibodies for suppressing FceRI on basophils were
IgG3 and IgG2 [42]. In addition to early sensitization
mechanism related to basophils, include rapid upre-
gulation of histamine type 2 receptor (H2R) which
has a suppressive effect on FceRI-mediated activa-
tion and degranulation of these cells. This mecha-
nism of early allergen tolerance was determined
in patients ongoing venom immunotherapy [41].
However, the mechanism remains to be elucidated.

Allergen-specific,

Regulatory T and Follicular Helper T cells

Thymic or natural Tregs (nTregs), which are
subsets of Tregs, are prone to perpetuate tolerance
to self-antigens. Peripheral T cell tolerance is main-
tained with the generation of allergen-specific Tregs
and reducing the Th2 cell numbers [43]. Immune
response to allergens is a consequence of the balance
between allergen-specific Trl cells and allergen-spe-
cific Th2 cells, which have a major role in the deve-
lopment of an allergy. It was shown that Trl cells
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apply their effect through cell-to-cell interactions by
PD-1 and/or CTLA-4 also by means of cytokine
products like IL-10 and TGF-3 [44]. Immunological
studies with allergen-peptide-MHCII tetramers and
deep sequencing of T cell receptor repertoires have
demonstrated that allergen-specific Foxp3+ Tregs
predominate over the response in healthy individuals.
On the other hand, the coexistence of Tregs and
memory/effector Th2 cells in allergic individuals is
most likely due to the recognition of different anti-
genic epitopes in the same certain allergen by these
cell subsets [31]. In a different study with MHC
class II tetramers, which have used to sort allergen-
specific CD4+ T cells, IL-4, IFN-g and IL-10 cyto-
kine-secreting cells, has shown that HDM-specific
subcutaneous immunotherapy results in a decline of
allergic symptoms which correlates with Der p 1-spe-
cific Treg cell subsets as well as 1L-22-secreting
CD4+T-cell responses [45]. This data supports alte-
rations in antigen-specific Tregs during the AIT.
Besides, different study with Der pl and Pam3CSK4,
a synthetic TLR2 ligand, illustrated that Der p 1 IT
diminished CD8+ CD25+ CD137+ Treg frequency
and decreased nNO (nasal nitric oxide) levels. On the
other hand, Pam3CSK4 were able to modulate CD137
by cross-linking and retains FoxP3 expression of
the CD8+ CD25+ Tregs. These data propose that
Pam3CSK4 participates in controlling allergic in-
flammatory diseases through CD8+ CD25+ Treg
cells [46]. In addition, SLIT, OIT and EPIT induce
the alteration in epigenetically, especially hypome-
thylation in the FoxP3 promoter region in Tregs.
These changes are responsible for Tregs suppressive
functions as well as prolonged production of Tregs
[47, 48].

It has been taken for granted that allergen-spe-
cific Tregs, allergen-specific and non-specific effec-
tor T cells demonstrate phenotypic heterogeneity,
which are not completely enlightening. In a study
with patients who has peanut allergy has demonstra-
ted that there have changes in genes of individual
CD4+ T cells during OIT which have sorted with
peanut-MHC dextramers. Furthermore, more data
from the same study implied that OIT induces
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peanut-specific T cells in order to shift to anergic,
memory T-cell phenotype (CD28lowKi67low) [49].
Based on the data from T cell receptor (TCR) ana-
lysis combined with single-cell RNA-seq demon-
strates profiling T regulatory cell and conventional
CD4+FoxP3—T cells [50]. The pathogenic subset
of allergen-specific T cells, Th2A are characterized
by a high expression of prostaglandin D2 receptor
(CRTH2) and CD161 and CD49d and downregula-
tion of CD27, C-C chemokine receptor (CCR)7,
CD7, and CD45RB [51]. These antigen-specific Th2
cells were found at the centre of the allergic process
in atopic individuals and display various phenotypic
and functional features distinctive from conven-
tional Th2 cells and were preferentially absent
during AIT [52]. Also, prolong SCIT and SLIT with
grass-pollen were a clinical improvement during
2 years of treatment and were associated with re-
duced frequency of the allergen-specific CRTH2+
CCR4+CD27-CD4+Th2 cells [53]. Likewise, after
52 weeks of SLIT, HDM-reactive IL-5+ IL-13+
CD27- CD161+ CD4+ cells and ST2+ CD45RO+
CD4+ Th2 cells were decreased in HDM-allergic
patients [54].

Understanding the alteration induced in T cells,
which support successful immunotherapy remains
unexplored. Data from another peanut IT study, in-
dicates that in the period of IT, anergic memory and
nonallergic antigen-specific CD4+ T cells remark-
ably induced in immune-tolerant individuals. Dis-
tinct phenotypic clusters of CD4+ T cells were iden-
tified according to their markers. Th2 “allergic” as
IL-4+/1L-13+, “nonallergic” as IFN-y+, “regulatory”
as FOXP3+/CD25+/IL-10+, and ““anergic” type iden-
tified as CD28-/CD38-/IFN-y/IL-4-/1L-13-/IL-10-
in CD4+ T-cell subsets. Furthermore, data present
antigen-specific CD4 T cells clonally expanded
during OIT has shown the capability to transform
into anergic and nonallergic phenotypes from an
allergic and regulatory phenotypes [49].

In addition, another subtype of T cells, follicular
helper T (Tth) cells effect on SCIT has shown with
reduced frequency of Tth cells in AIT-treated pa-
tients. However, when it comes to the observation
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of immunologically related genes such as FOXP3,
CCRS8, LAG3, CD70, CCL5, LGALS3, ENCI1 bet-
ween CXCRS5hi and CXCRS5low subtypes of Tth
cells from the same donor, they were independent
of AIT [55]. Among Tth cells, Tth2 subtype has
unique with IL-4 secretion. It has been shown that
after AIT with Der p 1, antigen-specific IL-4+ Tth
cell numbers decreased together with the remission
of clinical symptoms from allergic rhinitis patients
[56]. Nonetheless, the main mechanism of reduced
frequency of Tth cells in AIT remains unknown.

Regulatory B cells

Bregs are one of the main players of sustaining
allergen tolerance, even if the mechanism of inducing
tolerance is not fully understood. What is known,
Bregs could support AIT through induction of Tregs,
direct or indirect suppression of effector T cells
by inhibiting dendritic cell (DC) [57]. Bregs are
capable of inhibiting allergen-specific T cell pro-
liferation, which is activated via the secretion of their
marker cytokine, [L-10 [58]. Furthermore, it has been
proven that early response to AIT requires IL-10
induction in B cells [59]. In a clinical study with
grass-pollen allergic patients undergoing AIT, data
demonstrates the success of long-term therapy. Mo-
reover, PD-L1 expression was allergen-specifically
up-regulated on circulating B cells was also indicated
with local gene expression analysis. During this long-
term therapy, it was demonstrated that in the nasal
mucosa IL-10+ B cells were increased [58].

A human regulatory B cell subset which plays
a role in tolerance to allergens was identified as
CD73-CD25+CD71+ BR1 cells that produce 1L-10
and IgG4-producing antibody-forming cells essen-
tially develop from BR1 cells [36]. A recent study
has shown that Breg cell subsets have gone to altera-
tion between responder and non-responder patients
during 2 years after HDM extract subcutaneous AIT.
BRI cells produces IL-1RA in addition to IL-10.
Moreover, IL-10+IL1RA+Breg cells were expanded
and the cell count was higher among the respond-
ers [37]. BR1 cells could suppress the proliferation
of antigen-specific CD4+ T cells. On the other hand,
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IL-10 secreting B cells which are allergen-specific
have demonstrated increased numbers, up to 5-fold,
after venom immunotherapy (VIT) initialized. Also
these IL-10+ Bregs can upregulate 1gG4 secretion
while suppressing Th cell proliferation [36]. More-
over, allergen-specific B cells have shown upregu-
lation of CCR5 expression during VIT. However,
the function and impact have not been revealed yet
[60]. In another clinical trial with peanut OIT, in-
creased levels of circulating allergen-specific B cells
were also observed [61]. Current studies support
remarkably B cell effect with AIT-driven responses.

Innate lymphoid cells

ILCs are transcriptionally and functionally
similar to the T-cell and the subsets, yet the im-
portant difference is the lack of clonally distributed
specific antigen receptors on their cell membrane
[62]. ILCs can be divided into three subgroups based
on their transcriptional factors and cytokine profiles.
Group 1 ILCs (ILCls) commonly require T-bet
(transcriptional factor) for development and their
main effector cytokine known as IFN-y. Develop-
ment of group 2 ILCs (ILC2s) controls by GATA-3
and express a cytokine profile similar to Th2 cells
whereas group 3 ILCs (ILC3s) are contingent on reti-
noic acid-related orphan receptor gamma t (RORyt)
with the expression of IL-17 and IL-22 [63, 64].
As it seems, ILCs are highly plastic cells, which
respond to stress signals through their cytokines,
cell-surface receptors and lipid mediators induced
by microbes and allergens [62]. ILC2s were ob-
served as the dominant subtype of ILCs in the circu-
lation of allergic patients with grass pollen allergy
receiving AIT [65]. Another study was performed
to assess the levels of ILC subsets in allergic rhinitis
(AR) patients to house dust mite (HDM)-specific
immunotherapy. AIT patients who have responded
to AIT and healthy subjects demonstrated a similar
reduction in circulating ILC2s. On the contrary,
ILCIs frequency increased in both groups. As for
ILC3 cells, natural cytotoxicity receptor (NCR)+
expression was lower in clinical responders com-
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pared to healthy control [66]. These results suggest
AIT may shift from ILC2s to ILC1s and affects the
frequency of ILC3s. However, more data must be
provided to elucidate the mechanism of ILCs in AIT.
A separate study showed similar results using a dif-
ferent allergen treatment by suppression of peri-
pheral ILC2s during the pollen season in SCIT-
treated patients [67].

Dendritic Cell Subsets

In addition to basophils and mast cells, many
other cell types can contribute to early immuno-
therapy responses. APCs can bind and internalize
allergen-IgE immune complexes and therefore en-
hance allergen-specific T cell activation [68]. Recent
studies described the main role of Tregs and classi-
cal/conventional dendritic cells (cDCs) related with
oral tolerance, which requires the CCR7 dependent
fundamental migration of ¢cDCs from the lamina
propria (LP) to draining mesenchymal lymph nodes
(MesLNs) [69, 70]. It has been showed that SLIT
induces Tregs in mice through oral cDCs with the
CD103—CD11b+ phenotype exhibit retinoic acid-
producing activity and changes naive CD4+ T cells
into Foxp3+ Tregs in vitro in a TGF-B dependent
and retinoic acid-dependent way. Oral CD103—
CD11b+ ¢DCs transport sublingual antigens to sub-
mandibular lymph nodes hereby induce antigen-spe-
cific Treg cells [69], as well as another type of den-
dritic cell, CD103+ cDCs, are capable of transport
orally administered soluble antigens to the MesLNs
of mice through CCR7-dependent mechanism [71].
CD103+DC:s is also known as tolerogenic APCs and
can lead to the differentiation of T cells into Tregs
[72], through their ability to express indoleamine
2,3-dioxygenase (IDO), an enzyme comprises tryp-
tophan catabolism [73].

Recent studies suggest that DCs are the connect-
ing bridge between innate and adaptive immune sys-
tem via their tolerance induction abilities thereby may
contribute to novel approaches of AIT routes. How-
ever, most of the new observations of DCs subsets
in animal models must be also confirmed in humans.

241



Jlaumn Heseprac, Axauc My6auen. Becmuux PY/H. Cepus: Meouyuna. 2019. T. 23. Ne 3. C. 233—249

Relationship among the responses

of IgE, IgG and IgA

Subcutaneous and sublingual treatment of AIT
causes the early increase in allergen-specific IgE
in serum but it is only temporary. Increased IgE con-
centrations can result in adverse effects and allergic
symptoms. On the other hand, perpetuated immuno-
therapy paves the way for reducing the levels of al-
lergen-specific IgE which may promote long-term
clinical tolerance [53]. Additionally, allergen-speci-
fic IgE levels in serum are prone to decrease over
time, regardless of regular and increasing doses of
allergen exposure [74] (Figure 2).

According to literature reports, an essential
mechanism of immune tolerance to allergens is likely
to involve an induction of IgG4, which captures
the allergen before it reaches IgE. When 1gG4 cross-
links with FcyRIIb, which is located on the surface
of mast cells or basophils, this engagement prevents
the activation of these cells [6, 74, 75]. Evidence
of an IgG-FcyRIIb link was demonstrated in food-
allergic mice models [76]. Conclusion of IgG4 related
reports suggests that AIT-induced allergen specific
IgGs may block mast cell degranulation [68] and
downregulate IL-4 secretion thus conducts Tregs and
Th2 balance in allergic individuals [4] (Figure 2).
Although there have been significant improvements
in our current understanding on the mechanisms and
basic contributions of humoral IgG, additional path-
ways need to be elucidated. The constricted perspec-
tive on allergen-specific IgG4 in AIT have omitted
that other immunoglobulin subclasses in human al-
lergic disease may contribute to the blocking and
inhibitory response of IgG [74]. In vitro assays
using IgG subclasses, other than IgG4, have shown
the effector cell suppression via blocking IgE-aller-
gen binding [75].

In spite of the fact that other subclasses of IgG
induction during AIT are not fully understood, there
1s growing evidence of IgA relevant to tolerogenic
potential. In an allergic mouse model, animals sen-
sitized with egg white have given information about
IgA in AIT. After 12 days of administration, aller-
gen-specific IgA levels were higher in OIT mouse
with short-term treatment [77]. A recent human OIT
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study has reported that during egg OIT, egg- and
component-specific IgA, IgAl and IgA2 levels
in plasma also increased in patients who responded
to therapy. Ratios of IgG4, IgA, and IgA2 to IgE
may be useful to assess the benefit and clinical
response to egg OIT. It has been suggested that I[gG4
and IgA play a protective role after OIT was stopped
[78]. Furthermore, salivary allergen-specific IgA was
established as an effective biomarker in peanut sub-
lingual AIT in humans, which is also correlated with
the rating of tolerance posterior to AIT [74]. A recent
study demonstrated that after 2 years of SCIT with
HDM, Der pl-specific IgA increased in plasma rela-
tive to baseline levels. Der p 1-specific IgG4 levels
increased in responders within 2 years of AIT [37].
Whole mechanisms underlay the allergen-specific
IgA responses in AIT is required for the develop-
ment of therapeutic strategies.

Promising Biomarkers for Diagnosis,
Evaluating the Effectiveness of AIT
and Inducing Immune Tolerance

AIT research using a combination of biological
agents has become more frequent in recent years.
In spite of the efficacy of AIT is adequate, not all
patients respond to AIT and benefit from the treat-
ment. Numerous studies assist to disclose the mecha-
nism of AIT, though the recent knowledge is inade-
quate to predict the clinical response to the treatment
owing to deprivation of surrogate biomarkers. Never-
theless, several biomarkers are candidates to predict
positive clinical outcomes and evaluate AIT efficacy
and acquire tolerance [79]. We will discuss this
in subtopics.

Basophil Response

Basophil responsiveness has been considered as
a potential biomarker for the assessment of immu-
notherapy outcome. In a recent study, the allergen
threshold sensitivity (CD-Sens) was used through
the basophil activation test in order to predict clinical
efficacy and keep track of immune responses to AIT.
The study was performed with allergic rhinitis
patients who received SLIT and have an allergy to
a kind of pollen allergen, Parietaria. After 12 months
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of SLIT, the patients showed reduced severity of
allergic symptoms and increased tolerability of baso-
phils to the Parietaria with the guidance of CD-Sens
through both CD63 and CD203c. Nonetheless, cor-
responding with clinical symptoms, only CD203c¢
showed a correlation in patients [80].

It is known that immunotherapy inhibits hista-
mine release from basophils, yet the assay is imprac-
tical and there is inadequate data in IT withdrawal
symptoms. In order to provide these requirements,
fluorochrome-labelled diamine oxidase (DAO) which
has the potential to quantify the intracellular hista-
mine was tested as a surrogate marker for detecting
histamine release in allergic rhinitis patients under-
going SCIT and SLIT. As a result, intracellularly
labelled DAO+ and surface expression of CD63,
CD203c, and CD107a levels in whole-blood baso-
phils indicated diminished basophil responsiveness
and histamine release after SCIT and SLIT. In addi-
tion, this reduction was accompanied by a correlation
with reduced allergic rhinitis symptoms [81]. Thus,
these novel biomarkers related to basophil activation
could be used to predict the outcome of AIT respon-
siveness and could be used to monitor the clinical
outcomes and positive response to immunotherapy.

Observing Total IgE,
Allergen-specific IgE and IgG4

In addition to clinical symptoms, inclusion cri-
teria for initiating AIT includes elevated serum-spe-
cific IgE (sIgE) levels upon allergen exposure [82].
Different studies have indicated that during the first
few months of AIT, there was no clinical change
of allergen-specific IgE serum levels in patients, but
after 6 to 12 months, a progressive decrease was
observed in the sIgEs in long-term AIT studies [83].
Moreover, allergen-specific IgE levels decreased
gradually after the initial increase during immuno-
therapy in food allergy studies without consistent
clinical improvement [83, 84]. Similar to sIgE,
a transient primary increase was followed by a de-
creased observed of total IgE (tIgE). However, there
is a wide discrepancy between different studies [33].
Using the sIgE/IgE ratio resulted in inconsistent data
when used as a predictive marker of clinical response
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to AIT. Additionally, the sIgE/tIgE ratio might have
played a role in predicting responsiveness to AIT
with pollen-allergic patients. However, a successive
randomized, controlled, open-labelled study could
not replicate the results [85]. This data was supported
by another study with mono-sensitized patients to
house dust might during AIT which demonstrated
a significant correlation between the ratio of sIgE/
tIgE and alterations on visual analogue and rhinitis
symptom scores [86]. Nevertheless, additional re-
search and clarification is essential for the use of
sIgE/tIgE ratio and maybe promising potential marker
for response to AIT, especially for food allergies.
Another antibody isotype, which has shown ele-
vated levels within the first months of AIT is aller-
gen-specific IgG4 (slgG4) [81, 87]. Functional ac-
tivities of IgG can assess with IgE-facilitated allergen
binding to B cells (IgE-FAB) which measures the
serum inhibitory capacity. In addition to this flow
cytometry-based assay, it can be measured with a
fluorescent immunoassay which is called Immuno-
solid-phase allergen chip (ISAC) [88, 89]. This me-
thod contains immobilization of allergens on a mic-
roarray chip which allows simultaneous measure-
ment of specific IgE antibodies to allergen sources,
and allergen-specific IgG and 1gG4 measurements.

However, it is a semiquantitative measurement and
the composition of the allergen extracts are not
standardized [89]. A different study with cat allergic
patients has reported the therapeutic value of IgG
as part of AIT. Results indicate the durability of
high-affinity antibodies also powerful in the context
of neutralizing which has shown effective protection
at low serum concentrations in the clinic. The de novo
IgG4 response, which was induced during AIT,
decreased after discontinuation of treatment [90],
while the persistence of blocking antibodies was
associated with clinical tolerance [74]. In brief, there
is a need for further research to improve the effica-
cy of antibodies and potential roles as biomarkers.

T Regulatory Cells and IL-10+ Subset

There is a plethora of research on the role of al-
lergen-specific Tregs in the initiation and perpetuation
of healthy immune responses to allergens [33, 91].
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After immune tolerance induced via SLIT, it led to
an expansion in Treg cell count and an increased
allergen-specific IgG4 levels in most of the patients
due to suppression of Th2 responses by the second
year of AIT. Furthermore, the induced cell population
was identified as CD4+CD127—-CD45RA—CD25high
cell subset (similar to activated memory Treg), which
was accompanied by IL-10 production [92], even
though the suppressive capacity of these specific
Treg subsets requires further studies. In addition
to these findings, a 3 year follow-up study with
patients undergoing subcutaneous house dust mite
(HDM)-specific immunotherapy has shown that the
alteration in allergen-specific Treg cells, 75% of pa-
tients has demonstrated an elevation in IL-10 T regu-
latory (Tr)1 cell numbers during AIT [45]. Further-
more, 30 weeks later from the start of therapy,
Der p 1-specific IL-10 and IL-22 secretion were
higher than baseline levels. However, after 3 years
of AIT, the only remaining Tregs with high frequency
were IL-10+ Der p 1-specific ones which were also
associated with improved allergic symptoms [45].
These findings support the idea of monitoring peri-
pheral allergy tolerance and clinical response of
HDM-specific SCIT by using Der p 1-MHC class II
tetramer. When SLIT combined with systemic admi-
nistration of intraperitoneal injection of the low doses
of IL-2 monoclonal antibody in mice, this combined
therapy leads to enhancement in the frequency of
IL-10-secreting CD4+CD25+Foxp3+ Tregs in lymph
nodes and lamina propria, which is a promising
novel approach for humans in AIT [93].

The Potential of Dendritic Cells

Depending on their maturation, location and
cytokine exposure, DCs can establish and sustain
an allergic inflammation as proallergic DC2s or sup-
port the condition of immune tolerance as tolerogenic
regulatory dendritic cells (DCregs) [91, 94]. A recent
study focused on the possible correlation between
adjustments of molecular signatures related to peri-
pheral blood DCs and the clinical enhancement in
individual patients. After 4 months of grass-pollen
immunotherapy, it was demonstrated that C1QA,
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FcyRIIIA, FTL and SLCO2BI1, which are associated
markers with DCreg cells were triggered. The induc-
tion of FcyRIITA correlated with clinical efficacy,
which occurred only after 2 months of AIT [95].
Congruently, down-regulated levels of DC2s markers
CD141, GATA3, OX40L, and receptor-interacting
serine/threonine-protein kinase 4 (RIPK4) were de-
termined with the clinical improvement after 4 months
of AIT. However, those markers cannot be excluded
from other cells to discriminate from DCs, which
may also contribute to alterations in molecular signa-
tures observed in the blood after AIT. Nevertheless,
they inferred that these alterations reflect the efficacy
of AIT on innate immune mechanisms which con-
tains monocyte-derived dendritic cells (MoDCs) and
probably myeloid and plasmacytoid DCs [95]. In
another study related to allergen-specific tolerance
demonstrated that the polarization from MoDCs was
in the direction of DCreg cell profile [96]. These
findings verify that there is a link between the clini-
cal efficacy of AIT and blood DCs. Furthermore,
molecular signatures of DCs were connected to the
clinically efficient AIT at the beginning of treat-
ment [95]. However, candidate markers for deter-
mining the efficacy of AIT need to be confirmed
with larger follow-up studies with many patients who
undergo different routes of AIT.

Conclusions

The natural form of allergen or raw allergen
extracts used in AIT might vary depending on the
source [97, 98]. Although it is an advantage that
recombinant allergens are standardized, the clinical
response to the whole allergen source may not be
entirely regulated by single antigens [99]. Due to
the risk of stimulating IgE production through re-
combinant allergens, there is a limited use of manu-
factured allergens.

The result from SCIT and SLIT studies have
shown a reduction in allergen-specific CD4 T-cell
numbers with the presence of clinical improvement.
Nevertheless, two years after treatment completion,
it was observed that participants allergic parameters
returned to the baseline [100]. The study supports
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the inefficiency of AIT at sustaining an immunologi-
cal effect. The aim of AIT must be to preserve the
benefits of therapy and stabilize this state. In addi-
tion, there is a shortage of reliable molecular and
cellular biomarkers to monitor the therapeutic effect
of vaccine therapies to indicate the clinical stage of
tolerance to allergens [58].
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N3mMeHeHns CbIBOPOTOYHbIX YPOBHEN PaKTOPOB POCTA
npu XpOHU4YECKOM racTpurte
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*MenepanbHOE TOCYIApCTBEHHOE OI0KETHOE 06Pa30BaTeNLHOE YUPEKIEHNE BBICIIET0 00pa30BaHHUs
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Pe3tome. XpoHHYeckoe BOCHAJICHUE, CIIOCOOCTBYIOIIEE aTPO(UU KEITYAOTHOTO SMUTENNS, MOKET PAa3BUBATHCS MPU HHIYKIHH
Helicobacter pylori n npyrux MUKPOOPTaHH3MOB CEKPEIIMU KIETKAMH CIH3HCTON 000JOYKHU KETyAKa IIMTOKHHOB, B TOM YHCIIE
pocToBbIX (pakTopoB. HapyiieHrne nporieccoB penapariu CIIU3UCTON 000JIOUKH JKEIyIKa B YCIOBUASX IMMYHHOTO U MUKPOOHO-
THYECKOTO0 Jnchasanca sBIIeTCs OCHOBOH YJIbLIEpPO- U KaHIeporeHesa. [lens ucciedosanus — ONPEISIUTh CHIBOPOTOYHBIH
YPOBEHb M JUArHOCTHYECKYIO [IEHHOCTh (DAaKTOPOB pocCTa MpH 000CTPEHUH XPOHUYIECKOTO racTputa. Mamepuansl u Memooul.
IIpu uHPOPMHUPOBAHHOM COTJIACHH y 122 OOJBHBIX ¢ 000CTPEHHEM XPOHHMYECKOro ractpura u 40 370pOBBIX J0OPOBOJIBIICE
MPOBOJMIIN 3a00p racTpoOHONTATOB MPH 330(aroracTpo1yoA€HOCKONHH (A1 TUCTOJIOTMYECKOT0 U MUKPOOHOJIOTHYECKOTO
HCCIIE/IOBaHMs ), 5 MJI BEHO3HOM KPOBH C OT/ICJICHUEM CHIBOPOTKH (IJIsI MIMMYHO(EPMEHTHOTO aHAJIM3a CBIBOPOTOYHBIX YPOBHEH
¢akropoB pocrta). Pezyromamul. KonudecTBa rpaHysIONUTAPHO-MAKPO(AraibHOTO KOJIOHHECTUMYIHPYIOLIEro (hakTtopa, IpuT-
pormosTrHa, (akropa pocrta 3uaoTeNHs cocynoB (VEGF) B chIBOpOTKE KPOBU OOJBHBIX aTpOMHUYECKAM TacTPUTOM IMPEBBIIIATH
3HAYCHMS 3JIOPOBBIX JIUII, OBLTH NPSIMO B3aUMOCBSI3aHBI KaK CO CTEIICHBIO U CTaauel ractputa, undekuuer Helicobacter pylori,
TaK U MeXAy coboil. Hanbonpmas muarHocTuaeckas IIEHHOCTh PU aTpo(uu KeIyJOYHOTO uTenus onpeaenmiack y VEGF
(ayBcTBUTENEHOCTh — 95,9%, cienuduanocts — 48,98%, xpurepuit > 225 nr/mit, AUC 0,654, p = 0,0072). 3akarouenue.
OnpejeneHre CHIBOPOTOYHEBIX (akTopoB pocTa, ocodeHHo VEGF, mpu o0ocTpeHnr XpOHUYECKOTO TracTpUTa SBISICTCS THArHO-
CTHYECKH IIEHHBIM, CJIE{yeT UCII0JIb30BATh ISl pAHHEH AUArHOCTHKU aTPOGHH HKEITyJOYHOTO AUTEIHS.

KaioueBnbie cioBa: Gakrop pocTa SHAOTENUS COCYNOB, TPAHYIOLHUTAPHO-MAKpO]araJbHbIH KOJOHHECTUMYIIUPYIOIUH (pax-
TOp, 3PUTPONOITHH, XPOHUUECKUI raCTPUT, AUATHOCTUYECKAs LIEHHOCTh
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BBepeHue

XpoHHYECKOE BOCIAJIeHHE, CIIOCOOCTBYIOIIEE
aTpouU KeNyJOUHOTO SMUTENIHSI, MOKET pa3BU-
BaThcs nipu uHaykuuu Helicobacter (H.) pylori
U APYTUX MUKPOOPTAaHU3MOB CEKPEIUU KIETKaMH
cimm3uctor obomoukn xenynka (COX) nuToKuHOB,
B TOM 4YHCJIe pOCTOBBIX (hakTopoB. Hapyrienue mpo-
neccos penapauun COX B ycnoBHSIX MMMYHHOIO
U MHKPOOHOTHYECKOTo nucOanaHca sBISIeTCS OCHO-
BOH yJbliepo- U KaHIeporenesa. Mudexmmio H. pylori
U XpPOHUYECKHI aTpo(UIEeCKUii MaHTaCTPUT IO CTe-
MICHU BEPOSITHOCTH Pa3BUTHS PaKa JKeIyKa OTHOCST
K 0€3yCIIOBHO MPEAPAKOBBIM COCTOSIHUSAM [1].

W3BecTHO, YTO MUIIIEHSIMU ACUCTBUS IS Tpa-
HYJIOIUTApPHO-MaKpO(araabHOr0 KOJOHHUECTHUMYIIU-
pytomero ¢akropa (GM-CSF) aBasroTcst paHHHE
NpEeALIECTBEHHUKY, TPaHyJIOLUTapHO-MaKpodaraib-
Hble TPEIIECTBEHHUKH, 3pelible HEUTPOQUIIbL,
MOHOIIHUTBHI, 303UHO(UIIBI, 6a30(UIIBI, YyIACTBYIOITHE
B paHHel (aze Bocnasienus [2].

MUKpOIMPKYJISTOPHBIE PACCTPOMCTBA MPH BOC-
NaJUTEIBHOM IPOIECCE COMPOBOXKAAIOTCSA TUIIO-
kcuel Tkaneu [3]. 3BeCcTHO, YTO APUTPOINIOITHH
(BI1O) — mepBUYHBINA MeIUATOP HOPMAILHOH (Hu-
3HOJIOTMYECKON peakiuu Ha runokcuio [4, 5]. I110,
AKTUBHUPYS MPOTUQEPAIIIO M MUTPAIUIO SHIOTEIH-
QIBHBIX KJIETOK, BBICBOOOXKICHHE X MPE/IIIECTBEH-
HUKOB U3 KPACHOTO KOCTHOTO MO3Ta, CTUMYJIHPYET
aHTHoreHe3 [6], oka3piBaeT MuompordepaTuBHOES
JIEMCTBUE HA IIAJKY0 MyCKyIaTypy [7, 8].

BaxxHbIM perynsTopoM aHTHOTEHE3a SIBISIETCS
daxTop pocra suaotenus cocynoB (VEGF), Bius-
101U Ha 00pa30BaHKE U BHKUBAHHE KPOBEHOCHBIX
COCYZIOB ITyTEM CTUMYJIALIMM POCTa U mponudepa-
[IAW YHAOTEIHUATBHBIX KIETOK COCy 0B [9].

Leap ncciaenoBaHusi — ONPEACIUTH ChIBO-
POTOUYHBIA YPOBEHb U IMATHOCTUYECKYIO LIEHHOCTh
(bakTopoB pocTa MpH OOOCTPEHUU XPOHUUYECKOTO
ractputa (XI).
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MaTtepuanbl u meToAbl

[Ipu uHGOPMUPOBAHHOM COTJIACHU HA y4acTHe
B MCCJIEIOBAaHUHU COIJIACHO XEJIbCUHKCKOM JIeKapa-
un BecemupHOM METUITMHCKOM accolManuy U 00-
paboOTKy MEepPCOHAIBHBIX MaHHBIX y 122 G0IbHBIX
¢ oboctpenneM XI', OTBEHAIOINX KPUTEPHUSIM BKITIO-
yeHust B rpynmnsl cpaBHeHusd [10], u 40 3m0poBbIxX
JOOPOBOJIBLIEB, BOLIEAIINX B KOHTPOJIBHYIO TPYIIILY,
IPOBOIMIM 3a00p racTpoOMONTATOB MpH 330(¢a-
roracTpoayO/I€HOCKONHUH (/11 TUCTOJIOTUYECKOTO
1 MUKPOOHOJIOTUYECKOTO MCCIEA0BAHUA), S M BE-
HO3HOH KPOBHU C OTZEJIEHUEM ChIBOPOTKH (17151 UMMY-
HO(EPMEHTHOI'O aHaJIM3a CHIBOPOTOUHBIX YpOBHEH
¢akTopoB pocta). Mccnenosanus onoopens! Jlokab-
HbIM 3THYecKUM KomureToM MI'Y um. H.IT. Orapépa.
bonpHbIX ¢ 060cTpeHneM X pa3aensiig Ha TPYIITbI
B 3aBUCHMOCTH OT CTaJUH, ONIPEAEIEHHOU MOp(oIIo-
ruueckd. B 1-1o rpynmy Bonum 42 nmaiueHTa ¢ Xpo-
HUYECKUM HeaTpo(PUUECKUM raCTpUTOM, BO 2-10 —
40 GOJBHBIX 0YAroBO-aTPOPUUYECKUM TaCTPUTOM
(I—II cramms), B 3-t0 — 40 manmueHTOB C pacpo-
CTpaHeHHbIM aTpoduueckum racrpurom (III—IV cra-
mwst). OOcienoBaHre MPOBOIUIIOCH HA 6a3ax Tpex
KJIMHUYecKuX 6onabHML Pecrybmuku MopaoBus.

B cbiBOpoTKE KpoBH 00CIIEI0BAHHBIX JIUI] OIpe-
nemsimi ypoBau GM-CSF, OI10, VEGF ¢ npume-
HeHneM HabOopoB peareHToB 3A0 «Bekrop-bect»
(r. HoBocubupck, Poccus).

JlaHHbIe B paboTe MpPEICTaBUIN B BUJE MEIHU-
anbl, 1, 3 kBaptst — Me [Q1; Q3]. s cpaBHeHus
IPYNN HKCIOJIb30BaIU HEMapaMeTPUUYECKHUil TecT
ManHa—YutHu. /[0CTOBEpHBIMU CUNTAIIN PA3INIU
pu cTerneHu BeposTHocTH (p) < 0,05. Jlnsa oneHkn
B3aUMOCBSI3M BEJIUYMH ONMpeaesuin KodhOUmeHt
panrosoit koppensinun Crnupmena (7). Ilpu cratu-
CTHUYECKOU 00pabOTKe pe3ysIbTaTOB TAK)Ke BBIYHC-
TSI 9yBCTBUTEIBHOCTD, CIEUU(PUYHOCTH IMOKa-
3aTeneil, CTPOUIM XapaKTEepPUCTUUECKHE KpPUBBIE
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C OIpe/IeICHNEM HHJAEKCa COTJIACOBAaHHOCTU MO-
JIeNId TI0 TIToIIaau Mo KpuBeiMU (Area under the
ROC Curve, AUC), noBepuTeIbHOTO HHTEpBaia
(95% JAN).

Pe3ynbTaTtbl n 06cyxaeHme

KomnyectBo GM-CSF B cbIBOpOTKE KpPOBH 00-
CJIeIOBaHHBIX O0NMBHBIX MpeBbiao (p < 0,001) 3Ha-
YEHUs 3[JOPOBBIX JIMIl BO BCEX IpyMNIax CpaBHEHUS.
Konuentpauusst GM-CSF Bbllie TUCKpUMUHAIIMOH-
HOTO ypoBHS (> 4 nir/mi) onpenenuinack y 4 (9,52%)
nanueHToB nepsoii, 5 (12,5%) Bropoii, 5 (12,5%)
TPEThEH TPYIIIL.

KomraectBo DI10 B chiBOpOTKE OOJBHBIX € 000-
crperneM Hearpoduaeckoro XI' 10cTOBEpHO HE OT-
JMYAIOCh OT TOKa3aTeNns 3A0pOBBIX Jull. Bo 2-ii
Y 3-i Tpymniax npyu CPaBHEHUH ¢ KOHTPOJIBHOW TPyTI-

MOM 0TMEYaJIoCh 3HaYMMOe JOMUHHpOBaHue. ChIBO-
potounsiii ypoBerb D110 Obu1 Boime 28,9 MMe/min
y 4 (10%) OonbHBIX aTPOPUUECKUM MAaHTACTPUTOM.
VY 00iBHBIX OTMEYAIOCh paclUIMpeHue auamna3oHa
MHIMBUYaIbHBIX 3HaueHuit D110 npu nporpeccu-
pOBaHUU aTpo(PUUYECKNX, METAIUIACTHUECKUX U AUC-
wiactuaeckux n3menennii COX.

CriBoporounslii ypoBeHb VEGF Bo Beex rpyn-
nax OOJIbHBIX MpPEBBIIIAT 3HAYEHHUs] KOHTPOJIbHOU
rpymmsl (p < 0,01—0,001), a npu arpodruueckom
na”ractpure ObL1 3HaYMMO Oosbiie (p < 0,01), yem
NpH KaTapanbHOM ractpure (tadm. 1, puc. 1). Komu-
gectB0 VEGF > 246 nr/mn onpeaemmnocs y 21
(52,5%) nauuenta 2-it rpymimsl, 34 (85%) 601bHBIX
3-ii rpymmel, TO ecTb HAOIIOJANOCh MPOTPECCU-
pyioliee yBeIHMUeHUE CHIBOPOTOYHOIO KOJIMYECTBA
VEGF npu arpodun COX [11].

Tabnnuya 1/ Table 1

CbIBOPOTOYHAs KOHLEHTpauusa pakTopoB POCTa KJ1€TOK NMPU XPOHMYECKOM racTpure /
Serum concentration of factor growth cells in chronic gastritis

MokazaTensb / KoHTponbHas rpynna / 1-arpynna/ 2-arpynna/ 3-arpynna /
Indicator Control group Group 1 Group 2 Group 3
GM-CSF, ;rg//l\::‘ll/ Me [Q1: Q3] 1,25[0; 1,9] 2,15[2; 3]* 2,4[1,9; 2,8]* 2,4[2,1;2,71*
ano, mMe/mn / . . . . . . .
EPO, mMe/ml Me [Q1; Q3] 8,3[6,8; 10,2] 9,75[6,6; 12] 10,5[8,8; 13] 12,5[9,6; 17,8]
VEGF, ;;//m/ Me [Q1; Q3] 90 [80; 165] 225 [202; 240]* 297,5 [246; 395]* 346 [290; 450]*#

lNpumedaHysi: 3Ha4MMble OTINYMSA OT KOHTPONILHOM rpynnbl — *, 1 rpynnel — #.
Notes: significant differences from the control group — *, 1 group — #.

%
250

*#

200

150 x

100 -

50

0 i
GM-CSF
KOHTPOJIb

control =1-arpynna/group 1

ano0/EPO

BE2-q9 rpynna / group 2

VEGF
B 3-q rpynna / group 3

Puc. 1. IameHeHns CbIBOPOTOYHbIX YPOBHEN HaKkTOPOB POCTA KETOK MPY XPOHNYECKOM racTpuTe (% OT KOHTPOJSIbHOW rpynmbl) /
Fig. 1. Changes in serum levels of factor growth cells in chronic gastritis (% of control group)

lMpymedaHus: 3Ha4MMble OTINYMSA OT KOHTPOJIBHOM rpynnbl — *, 1 rpynnbl — #.
Notes: significant differences from the control group — *, 1 group — #.
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Tabnmuya 2 / Table 2

Koppensiuns dakTtopos pocTa n nokasarenein Mop¢donornieckoro CoOCTosiHUS CAM3NCTON Xxenyaka (r,)
Npu XpOHU4YECKOM racTpure /
Correlation of factors growth and indicators of morphological state of gastric mucosa (r,)
in chronic gastritis

MokasaTens / Indicator GM-CSF 3Mno / EPO VEGF
CteneHb ractpurta / Degree of gastritis +0,758** +0,659** +0,431**
Craams ractputa / Stage of gastritis +0,230* +0,538** +0,754**
Mudekuwns H. pylori / Infection H. pylori +0,711** +0,672** +0,534**

lMprmeyarns: koppenauma npamas — +, 3Haymmas — *, BbICOKO 3Ha4nmasa — **; cuna B3aumocssasu npu r, = 0,2—0,29 — cnabag, ry=0,3—

0,49 — ymepenHas, r = 0,5—0,69 — cpeaHas, r,= 0,7—1 — cunbHas.

Notes: correlation direct — +, significant — *, highly significant — **; force correlation at r, = 0,2—0,29 — weak, r, = 0,3—0,49 — moderate,

r,=0,5—0,69 — average, r, = 0,7—1 — strong.

GM-CSF

ano0/EPO < +0,864** >

VEGF

Puc. 2. Bzanmocssaau (r,) GakTopos pocTa npu XPOHM4ECKOM ractpuTe /
Fig. 2. Relationships (r,) of factors growth in chronic gastritis
lMpumeyvaHus: KOppenauus npsiMasi — +, BbICOKO 3Ha4MmMasi — **; cuna B3anMOoCBsA3un
npu r,=0,3—0,49 — ymeperHas, r = 0,5—0,69 — cpegnss, r,= 0,7—1 — cunbHasn

Notes: correlation direct — +, highly significant — **; force correlation
atr,=0,3—0,49 — moderate, r, = 0,5—0,69 — average, r,=0,7—1 — strong

[Ipu xoppensaroHHOM aHanu3e y 00abHBIX X
BBISIBJICHBI TIPSIMBIE€ B3aUMOCBSI3U CHIBOPOTOYHBIX
ypoBHEH (PaKTOpOB pocTa U MOPQPOJIOTHIECKUX
napametrpoB COX: cTeneHn U cTaiuy TacTPUTa,
undexnun H. pylori (Tabm. 2).

Veennuenue ypoBHs VEGF moxet crocober-
BOBAaTh B YCIOBUSIX TUIIOKCUU YTYYIICHUIO TPOPUKU
COX 3a cuer pa3BUTHSI COCYIUCTBIX KoJlaTepa-
newt [12], HO uX HE3PEIOCTh, H3BUTOCTD, IMTOBBIIICH-
Hasi MPOHHUIAEMOCTh CO3Jal0T JOMOJHUTENbHbIE
YCJIOBUS AJI1 OHKOTpaHC(OpPMAIUH KEITyJOUYHOTO
AIUTEINHSL.

N3zBectHO, uTo GM-CSF unayuupyer pa3sutue
M 1-makpodaroB, y4acTBYIONIUX B aKTUBHOMU (haze
BOCHAJIEHUS U MPOTUBOMUKPOOHOMN 3alIuTe Opra-
HU3Ma. BrlsiBiieHHas cuiibHas mpsMasi B3auMOCBSI3b

ORIGINAL ARTICLE. IMMUNOLOGY. INFECTIOUS PATHOLOGY

ceiBOpoTO4HOTO ypoBHS GM-CSF 1 koHTaMuHAIIN
COX H. pylori moaTBepxaaeT 3HAUUMYIO POJb
XEIMKOOAKTepuil B MHAYKLUUH U MOJ/IEPKAHUHU BOC-
MaJMTETLHOTO mporiecca [13].

HNHTepecHbIM ¢ MaTOreHEeTHYECKOM TOYKH 3pe-
HUS IPEJICTABISAETCS BBIABICHHBIN (DAKT HANMUUUSA
OPSMBIX B3aUMOCBSI3€H MEXIy HCCIEIyeMbIMH IH-
ToKMHaMH (puc. 2). bornbias cuia KoppesiuoHHOM
CBsi3M ChIBOpOoTOUHBIX ypoBHeH GM-CSF u 3I10
MOJKET YKa3bIBaTh Ha B3aMMOOTATOIIAOIINN dPPEKT
BOCIIAJICHUS U TUIIOKCHUH TKaHEH. B cBoro ouepenp,
cunpHble npsamble B3auMmocsszu OIIO u VEGEF,
VEGF u craguu ractpura NoATBEpKAAI0T HATMUUE
MUKPOIUPKYIATOPHBIX paccTpoiicTB B COX mpu
aTpoduu KeTyJ0YHOTO MHUTENNs Ha OHE BOCTa-
JUTENBHOTO Mpoliecca.
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Tabnnuya 3 / Table 3
AunarHocTuyeckas LeHHOCTb (pakTOpPOB pocTa Npu aTpodunm Xenyao4yHoro anurenus /
Diagnostic value of factors growth in atrophy gastric epithelial
Mokasarens / GM-CSF 310 / EPO VEGF
Indicator
YyBCTBUTENBHOCTb, %
Sensitivity, % 56,74 98,6 95,90
CneundunyHocTb, %
Specificity, % 60,32 25,4 48,98
Kputepuin /
Criterion 24 7,5 225
AUC 0,560 0,559 0,654
0,

sl 0,489—0,629 0,488—0,628 0,591—0,714
p 0,1844 0,1959 0,0072

JlnarHoctTuyeckass LIEHHOCTb OIpEeeIeHUs
(akTopoB pocTa Mpu aTpoUU KETyAOYHOTO SIUTE-
JMs TIpeacTaBieHa B Tabnuue 3, HauOonbias —
y VEGF.

3aknouyeHuve

KomuuectBa ¢akTopoB pocTa B CBIBOPOTKE KPO-
BU OOJIBHBIX XPOHMYECKUM TaCTPUTOM IPEBBIIIATH
3HAYEHUsI 3JJOPOBBIX JIUL, OBUTH MPSIMO B3aUMOCBSI-
3aHBI CO CTENEHBIO U CTAIUEH TacTpuTa, HHPEKITUEH
Helicobacter pylori n mexmy coboit. [Iporpeccupy-
IOILEE YBEJIMYEHHE CHIBOPOTOYHOI'O KOJIMYECTBA
VEGF saBnsercs MapkepoM pacipoCTpaHEHHOCTH
aTpoduueckoro nporecca B COX. Onpenenenue
CBIBOPOTOYHBIX (hakTOpoB pocta, ocooeHHo VEGF,
pu 000CTPEHUH XPOHUYECKOTO raCTPUTA SIBIIAETCS
JMAarHOCTUYECKH LIEHHBIM, CJIEAYyET UCIOIb30BaTh
JUISL paHHeH TUarHOCTUKU aTpOPHUH KEITyA0YHOTO
AIUTENUS.

HNndopmanus o kKoHGPIUKTEe HHTEPECOB. ABTOPHI 3aSBIISIOT
00 OTCYTCTBHU KOH(IIUKTA HHTEPECOB.

HNndopmanus o punancupoBanum. lccnenoBanye BbINOIHA-
JoCh TIpH (PMHAHCOBOYU moiepkke rpanta Coro3a HHHOBAIH-
OHHO-TEXHOJIOTHUECKHUX LeHTpoB Poccuu, nporpamm «CtyneH-
YecKre OOBCIUHCHUS KaK KPEeaTUBHAS COCTAaBILIFOIIAs HAYYHO-
00pa30BaTeIHHOTO MPOIiecca B HAIMOHATBHOM HCCIIEIOBATEIh-
CKOM YHHBEPCHTETE».
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Changes in Serum Levels of Growth Factors
in Chronic Gastritis
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Abstract. Chronic inflammation, contributing to atrophy of the gastric epithelium, can develop in the induction of Helicobacter
pylori and other microorganisms secretion of cytokines by cells of the gastric mucosa, including growth factors. Violation of
the processes of repair of the gastric mucosa in terms of immune and microbiotic imbalance is the basis of ulcer and carcino-
genesis. The aim of the study was to determine the serum level and diagnostic value of growth factors in exacerbation of chronic
gastritis. Materials and methods. With informed consent in 122 patients with exacerbation of chronic gastritis and 40 healthy
volunteers, sampling of gastrobioptates with esophagogastroduodenoscopy (for histological and microbiological examination),
5 ml of venous blood with serum separation (for enzyme immunoassay of serum levels of growth factors) was performed. Results.
The amount of granulocyte-macrophage colony stimulating factor, erythropoietin, vascular endothelial growth factor (VEGF)
in the serum of patients with atrophic gastritis exceeded the values of healthy individuals, were directly related to the degree
and stage of gastritis, Helicobacter pylori infection, and among themselves. The greatest diagnostic value in atrophy gastric epithelial
was determined in VEGF (sensitivity — 95,9%, specificity — 48,98%, criterion more 225 pg/ml, AUC 0,654, p = 0,0072).
Conclusion. Determination of serum growth factors, especially VEGF, with exacerbation of chronic gastritis is diagnostically
valuable, should be used for early diagnosis of atrophy of the gastric epithelium.

Key words: vascular endothelial growth factor, granulocyte-macrophage colony stimulating factor, erythropoietin, chronic
gastritis, diagnostic value
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Pe3ynbTaTbhl KOHBEPCUOHHOIO OCTEOCUHTE3a
npuv Jie4eHm NaueHToB C NnepesioMmamMmm
AJINHHBbIX KOCTEM

SI.M. Anemann®>, H.B. 3aropoanuii”?, 3.1. Conon">?,
A.®. Jlazapes’, M.A. Aoayinxabupos”’, JI.A. AHanbHH"",
P.A. IlerpoBckuii™?

"Poccuiickuii yHUBEPCHUTET Apy*kKObI HAPOJOB, MeMIMHCKHUI MHCTUTYT, MockBa, Poccust

*DenepalbHOE TOCYIAPCTBEHHOE GIOKETHOE YUPEKIEHHE
«HanuoHanbHeI MEIUIUHCKUN UCCIEN0BATENbCKUNA HEHTP TPABMATOJIOTHH
u opronenuu umenu H.H. ITpuoposa», Mocksa, Poccus

3Fopozncxa;1 knuHugeckas 6onbauna uM A.K. Epamumanuesa, Mocksa, Poccust

Pestome. [lo manasm .M. Kapanepckoro n A.B. ['apkaBu, manueHTs! ¢ TONMATPaBMOM cocTaBisiioT 14—15% u3 obmiero yncia
MOCTYIAIOIIMX B CTAIMOHAP, O/THAKO BHIIIOJIHEHHE IIEPBUYHOI OKOHUATENBHOM (DHKCALIMHN TTEPEIOMOB TIOIPY>KHBIM OCTEOCHHTE30M
MOXET IIPUBECTH K MHOTHM OCJIOKHEHUSIM, B TOM YHCIIE JIaXKe JIETAILHOMY HCXO/Y, IOATOMY BaXKHO BBIPa0aThIBAaTh AITOPUTM
JICUEHUsI 9TOU TSDKEJION IpyMIbl NAl[IeHTOB.

Jnsa pemennst 5Toi 3a7auu Mconb3yeTcst KoHuemms Damage control, 3axmovaromasicss B 3alporpaMMHUPOBAaHHOM MHOTO-
STaITHOM XHMPYPrHYECKOM JICUEHUH NPUOPHUTETHBIX MOBpEXIeHNH. BakHoe MecTo B peanu3anyyl JaHHOW TaKTHKH 3aHHUMAeT
KOHBEPCHOHHBIN OCTEOCHHTE3, IEMOHTHPOBAB allapaThl BHENIHEH (QUKCAlNU, YCTAHOBJIEHHBIC BPEMEHHO C IOCIEAYIONINM
MEePEX0JI0M Ha MOCTOSHHBIN MOTPYKHOM OCTEOCHUHTES.

Takol 0CTEOCHHTE3 HAa3bIBAETCS KOHBEPCHOHHBIM, HCIIOIB3YETCS HE TOJBKO IS JICUEHUSI TOJIUTPABMBI, HO M B CUTYaIUsAX
OTKPBITBIX TIEPETOMOB, KOMIIAPTMEHT-CHHAPOMA U 3KCTCHCHBHBIX 3aKPBITBIX OBPEXKICHUN MATKUX TKaHEH MPU IEPEIoMax.

Llens. N3yunthb pe3ynbTaThl KOHBEPCHOHHOTO OCTEOCHHTE3A B PA3IMYHBIX KIMHUYECKUX CHTYAMsIX M YIydIIUTb PE3YJIbTaThl
JICYCHUSL.

Mamepuanvt u memoow:. IIpoBeneH NMPOCHEKTHBHBIA aHAIN3 HCIIOJIb30BaHNSI KOHBEPCHOHHOTO OCTEOCHHTE3a IPH JICUCHUH
120 manueHToB ¢ mepeaoMaMy JUIMHHBIX KOCTeH KOHEYHOCTEH B YCIOBHAX MHOTONPO(HILHOTO cTauoHapa. i jrydmiero
aHaNM3a Pe3yJIbTaTOB JICYCHHS MBI Pa3/ieIMiIM MAlKEHTOB Ha JBE TPYNIIBL: TepBast rpymma 44 ManueHToB C IepeoMaMy JUTMHHBIX
KOCTel MU MONUTpaBMe MO LIKale OLEHKU TsbkecTu ISS> 17, BTopas rpynma — 76 MalMeHTOB C 3aKPbITHIMU H30JMPOBaHHBIMU
HECTaOWIIBHBIMH OCKOJIbYaTBIMU ¥ MHOTOOCKOJIBYATEIMH ITEPEIOMaMH JUIMHHBIX KOCTEH C MOCTTPaBMAaTHYECKUM OTEKOM MSTKHX
TKaHEeu.

Pe3zynomamul. Hanbomee onTuManbHbIe CPOKU JUISI KOHBEPCHOHHOTO OCTEOCHHTE3a IAIMEHTaM C IOJIUTPABMOW COCTABIIIIN
7—12 cyToK, 4TO MPEeIOTBPATHIIO BO3HUKHOBEHNE TPABMATHUECKOI0 [II0KA; MAIIMEHTaM C 3aKPBITBIMU H30JIMPOBAHHBIMHU
HeCTaOMIBHBIMU OCKOJIBYATBIMU II€pEIOMaMy JUIMHHBIX KOCTEll CO 3HAUMTEIBHBIM ITOCTTPABMATHYECKMM OTEKOM UL KOHBEp-
CHOHHOTO OCTEOCHHTE3a ONTHMAJIbHBIMU OBLIN CPOKH 3—7 CYTOK IOCIE TPaBMBbI, YTO NMPEJOTBPATIIIO BO3SHUKHOBEHHE BOC-
MATUTENBHBIX OCIOKHEHUH B IOCIEOTEPALIOHHOM MEPHOJIE.
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3axmouenue. TIpoBeeHHOE HCCICIOBAHUE IMOJTBEPIIIO II€71eCO00pa3HOCTh KOHBEPCHOHHOTO OCTCOCHHTE3a B JICUCHUH
6oNBbHBIX ¢ AuadU3apHBIMA ITEpeTIOMaMy JUTMHHBIX KOCTeH. VICrmonp30BaHre METOAMKH TepeBoia (PHKCALNN OTIIOMKOB aIlliapaToM
Hapy>XKHOM (hHKCALMK Ha BHYTPEHHUI OCTEOCHHTE3 (KOHBEPCHSI) CIIOCOOCTBOBAIIO COKPAILIEHUIO CPOKOB CTALMOHAPHOTO JICUCHUS
MAIIMCHTOB C IIePEIOMaMU JUTMHHBIX KOCTEH.
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BeepneHue

[Ipo6nema nedeHrs mepeIoMOB KOHEUYHOCTEH
IpU TOJUTPABME OCTAETCSA aKTyalbHOU B CBSA3U
C BBICOKOH JIETATbHOCTHIO U MHBAJMIU3AIIKEH, 00yC-
JIOBJIEHHOM TSKECTBIO COCTOSIHUS U MOBPEXICHUS
y MAaIMeHTOB, a TAK)KE CPOKAMU U XapaKTEPOM BbI-
NIOJTHEHHOM pekoHcTpykiuu [1—4]. Pazsutue Tpas-
MaTU4ecKoro 10Ka MpH MepesoMax KOHEYHOCTen
Yalle BCEro MpOMCXOAUT MPH NepesioMax OepeHHON
KOCTH U Ta3a, IIPU 3TOM CMEPTHOCTh MPH TaKOU MO-
mutpaBme nocruraetr 17,3% [1]. dpyrue nepenomsl
KOHEYHOCTEH, HAIIpUMED, MEPETOMbI KOCTEH TOJICHH,
KoTOpble cocTaBisaoT 11—13%, mneueBoid KocTH —
4%, a xocrer npeamieubs — 11,3%, naxe mocne
JICYEHUsI MOTYT 3aKaHUMBATHCS HEOIAronpUsITHBIM
HCXOJIOM WJIH OCJIO)KHEeHHeM [ 1, 5].

YacTh OCIOXHEHHH, TaKUX KaK BTOPUYHOE
cMelleHre, o0pa3oBaHNe KOHTPAKTYp, JIOKHBIX CY-
CTaBOB, TPOMOO3bI TNIYOOKHX BE€H, BO3MOXHBI TIPH
MCII0JIb30BAHUM TUIICOBBIX MOBS30K WJIA CUCTEMBI
CKEJIETHOT'O BBITSKEHUS [S5, 6], OAHAKO JaHHbBIE Me-
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TOJIbI HEJb3s OTPUIIATh, OCOOEHHO Yy MAlMEHTOB
B KpaliHE TSKEJIOM COCTOSIHUU, HE MO3BOJISBIIEM
BBIMOJIHUTh PAHHIOI OPTOMEIUYECKYI0 PEKOHCT-
PYKIIHIO.

CoBpeMeHHbIE MPUHIIUIIBI JIEYEHUS TIOJIUTPaB-
MBI Oa3upyroTcs Ha KoHIenuu «Damage controly,
3aKJTFOYAIOIIEHCs B TATOTEHETHYECKH 000CHOBAaHHOM
XUPYPTHUECKON TaKTUKE JiedeHus [2, 7—9], ¢ mep-
BUYHOM BHEIIHEH (hUKcaIueld U IpOTHBOIIOKOBOM
Teparueil U NoCIeayIOIUM ePEX0IOM Ha TIOTPYXK-
HOM ocTeocuHTe3 (KoHBepcus) [9—20].

OnHako 0OBEKTUBHBIX JIAHHBIX O CPOKAX M CIIO-
cobax KOHBEPCHH, MPUBOASAIINX K HAUMEHbBIIIEMY
YUCITY OCJIO)KHEHUM, HET. PaHHUI OCTEOCHHTE3 I10-
3BOJISIET CHU3UTh TPABMAaTHYHOCTb OMEpalvu, PUCKI
o0pa3oBaHUsI HECPALIEHUN U JIO)KHBIX CYCTaBOB,
OJIHAKO B CBSI3U C TSKECTHIO COCTOSIHUS TMAIIMEHTa
HE BCeTJia BO3MOXeEH [2, 4].

H.C. Pape, C. Krettek B cBonx paborax npesio-
UM MCIIOJb30BaTh LIKAIY TSXKECTU COCTOSHUSA
U aJITOPUTM, TPU KOTOPOM CTaOMIILHBIM MAIlMEHTaM

OPUT'MHAJILHOE UCCJIEAOBAHME. XUPYPTUA. TPABMATOJIOI'MA
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BBINIOJTHSIETCS] IEPBUYHBIN OCTEOCHUHTE3, HECTAOMITb-
HBIM, IOTPAHUYHBIM U KPUTHUUECKUM — BHEITHSA
¢dukcarmms. B. Nikolas oTmedaer, 4To morpaHu4IHBIM
MaIMeHTaM TaKKe MOKa3aHO BBIMOJHEHUE MEPBHUY-
HOT'O OCTEOCHHTE3a B CBSI3U C MEHBIIUM PHUCKOM
ocioxHeHuit [21].

C. Cene3HeB W Ipyrue MCCIEIOBATEIN CUATA-
0T, YTO PAaHHUN OCTEOCHUHTE3 JITUHHBIX KOCTEU MpH
MOJIUTPaBME MOXKET OBITh MPOBEJEH HE MO3JHEE
MEPBBIX TPEX CYTOK ¢ MOMEHTa TpaBMmbl [3]. OnHako
Paderni BeImonHs€T KOHBEPCHIO HE paHHEe 2—3 Mec.
C MOMEHTa MOHTa)Xka amnmnapaTra BHEIIHel (ukca-
nuu [4]. Yacte aBTOpOB, Takue kKak G. Testa u co-
aBT. [8], UCHIOIB3YIOT CTEPIKHEBBIE aIIapaThl BHEIII-
Hell pukcamu Kak OKOHYaTeNbHbBIC [8].

J1. CamyceHKO 1 c0aBT. [22] 10Ka3bIBAIOT, YTO
ammapat Mnn3apoBa MOXKHO HCIOJIE30BaTh KaK OKOH-
YaTeNbHbIA METO/1 JIEYEHUS MOCTPAJaBIINX C Mepe-
JIOMaMH JUIMHHBIX KOCTEW NpH nonuTpasme [22].

B c¢BsI3U C BBIIIEN3IIOKEHHON IIEJILIO HAIIETO
UCCTIeIOBAaHMSI SIBIISUIACHh pa3paboTKa MOoKa3aHus, Me-
TOJUKH U XPOHOMETPaXX MCIOJIb30BaHUS KOHBEP-
CHOHHOT'O OCT€OCHHTE3a MPHU JICUCHUH MAIUEHTOB
C TIepesIoMaMHt JUIMHHBIX KOCTEH B yCIOBUSIX MHOTO-
poQUIBHON KIMHUYECKOU OOTBHUIIBL.

MaTepmanbl n metToabl UCcnegoeaHund

Hacrosiee uccienoBanne 0OCHOBaHO Ha IPO-
CIIEKTUBHOM aHaJN3€ KIMHUYECKOTO Marepuala
KOHBEPCHOHHOI0 ocTeocuHTe3a y 120 manueHToB
C MepesioMaMu JUIMHHBIX KOCTeH KOHEYHOCTEH 3a Iie-
puon ¢ 2017 mo 2019 r., mocTynuBIIUX B TeUEHUE
1 4 ¢ MmomeHTa TpaBMbl. Cpeay MPOOIePHUPOBAHHBIX
66110 66 (55%) xeHmH u 54 (45%) MyX4uH B BO3-
pacre 25—75 ner.

Haubonee yacro (B 76 (63,3%) ciydasx) npu-
YUHAMU NIEPEIOMOB OBLIIM HU3KOPHEPreTHUECKUE
TPaBMBbI, a B OCTaJIbHBIX cayyasx 44 (36,7%) umen
MECTO BBICOKOPHEPIeTUUECKUN MEXaHU3M TpPaBMbI
(mazmenue ¢ BICOTHI (9%) U JOPOKHO-TPAHCIIOPTHBIE
npoucuectsus 27%).

ORIGINAL ARTICLE. SURGERY. TRAUMATOLOGY

Bce natmenTs! ObUTH pa3iesieHbl Ha IBE TPYIIIBL.

[lepByto rpynmy cocraBuiu 44 manueHTOB
C IIepeJIoMaMU JJIMHHBIX KOCTEH MpH MOJIUTPAaBME
I10 IIKaJI€ OLEHKU TspKecTH I[SS > 17.

B GonpmmHCTBE cily4yaeB TSXKECTh COCTOSHUSA
OblTa 00YCJIOBIIEHA YEPEITHO-MO3TOBOM TpaBMOM
Y MHO>KECTBEHHBIMH TEPEIOMaMH Ta30BOT'0 KOJIbIIA;
B HEKOTOPBIX CIIyyasX TSXKECTb COCTOSIHUS Oblia
00yCIIOBJIEHA TepeoMaMu TT03BOHOYHHKA, pedep,
a TaKk)Ke pa3pbIBaMU NIEUEHU U cene3eHKu. [Ipu stom
MepeJIOMbI JUTMHHBIX KOCTEW KOHEYHOCTH B OOJIbILIH-
CTBE CITy4yaeB UMEIN MHO)KECTBEHHBII XapakTep.

Bo Bropyto rpynmy Bomutk 76 manueHTOB
C 3aKPBITBIMU H30JUPOBAaHHBIMH HECTaOMIbHBIMU
OCKOJILYaThIMU ¥ MHOTOOCKOJIbYATHIMU TIEPETIOMaMHU
JUTMHHBIX KOCTEH C BBIPAXKEHHBIM MTOCTTPaBMaTHYe-
CKOM OTEKOM, Y KOTOPBIX HAOII0aeTCs BBICOKHIA
PHUCK 3HAUUTENHHOMN TpaBMaTU3aIMK MITKUX TKaHEH.

[Tpu mocTyrieHun y BceX MallMeHTOB HCCIeo-
BAJIM I[€JIOCTHOCTh KOXKHBIX MOKPOBOB, BBIPAKCH-
HOCTh OTE€Ka ¥ TeéMaTOMBI, a TaK)Ke HAIMYUE WU
OTCYTCTBUE MOBPEKACHUS MAaTUCTPAITBHBIX COCY/IOB
u HepBoB. COracHO MPOTOKOMY 0OCIenOBaHUs Ia-
[IUEHTOB C MOJUTPABMON NP MOCTYIICHUH BBIMOJI-
Hsnachk nanromorpadus (KT): uccnenoanue, BKITO-
qaroriee B ce0st TOJIOBY, MO3BOHOYHUK, TPYAb, Ta3
U J)KUBOT C BBEJICHHEM BHYTPHUBEHHOT'O KOHTpACTA.
[To nmoka3zanusM mocie KIMHUYECKOTO OCMOTPA BhI-
MOJIHSIaCh PEHTreHorpadusi CerMeHTOB KOHEYHO-
CT€Hl B 2-X MPOEKIHUSIX.

[TanienTam nepBoOM rpynmbl MPY MOCTYTUIEHUH
B Ka4eCTBE MPOTHUBOILIOKOBOM Teparuy B COYETaHUH
C JIOKaJbHBIM 00e300iMBaHEeM U HH(Y3MOHHOU
Tepanuel BHIIOIHSIIN CPOUHYIO (DUKCAIIHIO TTOBPEK-
JIEHHOTO CEerMeHTa CTEP)KHEBBIM amlapaToM BHEI-
Hell (pukcarnum. AmmapaTsl MOHTHPOBAIHUCH B (PHIK-
CallMOHHBIX KOMIIOHOBKAX, BBIMOIHSIIOCH OBICTpOE
yCTpaHeHue rpyosix aedopmaiuii 1 CMENeHHi,
OJTHAKO aHATOMUYECKasi PEro3ULIUs He TpeOOoBaIach.
Takoit moaxoa obecreunBan BO3MOKHOCTh d(Pdek-
TUBHOTO yXOJa 1 HaOJII0eHHs 3a MOCTPaJaBIIMMHU
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C LIeJIbI0 NPO(HIAKTUKU Pa3BUTHUS Y MAIIUEHTOB
TPaBMaTU4YECKOro II0Ka, )KUPOBOM SMOOIUH U TPOM-
0030B BEH MOBPEXKJIEHHOI'O CEIrMEHTA, a TAK)KE BTO-
PUYHOTO MOBPEXKJICHHUS MarucTPalbHBIX COCYA0B
U HEPBOB.

Kputepusimu roroBHOCTH MalMeHTa Ui OKOH-
YaTeJIbHOW PEKOHCTPYKLUMH CIYXKUIH: YPOBEHb
remorsioonna 6osee 90 r/m; remaTokpuT O0JIEe 35;
HaxoxneHue namuenrta 0e3 UBJI win HaxoxneHne
Ha VIBJI, Ho 6osee cyTok 0e3 Ba3OMpeccopoB WU
MOJIOKUTEIbHAS TUHAMUKA (CHUKEHHE JJ03bl Ba30-
MIPECOPOB); CTAOMIM3AIHS apTEPUATBHOTO JABJICHUS
6osee 90 MM pT. CT. 3a CyTKH HAOJIIOICHHS; a/ICK-
BaTHBIN IUype3 B TCUCHUH CYTOK; CTa0MIIbHBIE TIO-
KazaTeJu caTypaldu KPOBU HE MEHEe CYTOK HaOIio-
JICHUS; OTCYTCTBHE alli03a U MPU3HAKOB BOCHIAJIe-
HUS 00JIaCTH paH KOHEYHOCTH MPHU UX HATUYUH.

[Tocne ymydienus o0IIero COCTOSHUSL B CPOKH
7—12 mHE# BTOPBIM ATANOM 3TUM MAIMEHTaM Tpo-
BOJIMJIM KOHBEPCHIO HA TIOTPYKHOU 3aKITIOUUTENh-
HBI OCTEOCHHTE3 OJIOKUPYEMBIMH CTEPKHIMH WU
IUTACTUHAMU B 3aBUCHMOCTH OT XapaKTepa U JIoKa-
JU3alliU [IePEIOMOB. Y UUTHIBAIIU TAKKE HATUUHE
UMILIAHTaTOB B OOJIBHUIIE U BO3MOKHOCTh UX TPH-
o0peTeHus MaueHTaMH TPH HEOOXOAUMOCTH.

BakHbIM MOMEHTOM MpU MEPBUYHON cTaOU-
JU3aluy TepeIoMa B ammnapare ObUIO HE TOJBKO
OeperkHoe oOparieHre ¢ MATKUMHU TKaHSIMH CETMEH-
Ta, YYUTHIBAJIH €lIe JIOKaIN3alluI0, YPOBEHb U Xa-
paktep nepenoma. CTEp>KHU MPOBOJUIN MaKCH-
MaJIbHO BJIaJM OT 30HBI IEepesioMa U IMpeJrnoiara-
€MOro JI0CTyMNa AJI MOTrPYKHOTO OKOHYATEIbHOIO
octeocuHTtesa. [Ipu BHYTpUCYCTaBHBIX M OKOJIOCY-
CTaBHBIX I€peloMax OCYIIECTBISIN (PUKCAIUIO
CMEXKHBIX CETMEHTOB C LIEJIbIO0 YCUJIEHUSI CTEEHU
¢bukcany MoBpeXIEHHOrO cerMeHTa. Tak, Harpu-
Mep, MPU BHYTPHUCYCTAaBHBIX M OKOJIOCYCTAaBHBIX
nepesoMax B 00J1acTH KOJICHHOTO CyCTaBa MbI (PHK-
cupoBa 0o U KOCTU TOJICHHU.

[TaruenTam BTOPOI TpynIibl OCHOBAaHUEM IS
MPOBEJCHUS IEPBUYHOTO OCTEOCHHTE3a CTEPIKHEBbI-
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MU anmnapaTamMy SBJSUIOCh HaJHM4Ke BBIPAKEHHOTO
OTe€Ka U MHO>KECTBEHHBIX CCaJIMH KOXHBIX IOKPO-
BOB, YTO HE IO3BOJISJIO MIEPBUYHO MPOBOJUTH IIO-
IPYHOM OCTEOCHHTE3 Cpa3y K€ MPU MOCTYIICHUS
ux B craunoHap. dukcaiys OTJIOMKOB B amnmaparax
BHENIHEW (PUKCAIIMU TIO3BOJIHJIA KECTKO CTaOMIIN3HU-
pOBaTh OTJIOMKH, YTO JaBaj0 BO3MOKHOCTh MallUEeH-
Tam 0 BTOPOTO dTala OINepaluy MepeaBUraThes
U yXaXHBaTh 3a c000¥. AnmapaTHas (ukcarus
o0ecreunBasia yCIOBUS ISl TUHAMUYECKOTO HAOITI0-
JIEHUS 32 COCTOSIHMEM MATKHX TKaHer. Kpome toro,
cTabwibHas (PUKcaIUs MeperoMa MpensTCTBOBaIA
PETPaKIMK MBIIIIL TPABMUPOBAHHOTO CErMEHTA.

Kpurepuem nist nepexona B orpykHoi ocTeo-
CHHTE3 SIBJISIIMCH: HOpMaH3alus, o01ue mokasa-
Tenu, reMouHaMuKa (remornobun 6onee 90 r/m,
apTepualibHOro AaBieHus 6oaee 90 MM pr. cT.); cnia-
JICHUE OTeKa MATKUX TKaHEe; 3a’)KUBIICHUE CCAJINH
KOXKHBIX ITOKPOBOB; OTCYTCTBHE WH(DEKIIHH.

[Ipu Takom nosxozae uepe3 3—7 AHEH BTOPHIM
ATANoOM 3TUM TAIMEHTaM MPOU3BOIMIN KOHBEPCUIO
Ha TOTPY>KHON 3aKITIOYUTEHHBIN OCTEOCHHTE3 OJI0-
KUPYEMBIMU CTEP>KHSIMH WU TUIACTUHAMU B 3aBHCHU-
MOCTH OT XapakTepa U JIOKaTU3alluu MepeIoMOB.

CyMMEpYsI BBIIIEU3I0KEHHOE TI0 HCIIOIh30Ba-
HHIO KOHBEPCHOHHOTO ocTeocuHTe3a y 120 maruen-
TOB, MBI COCTaBUJIU TaOIHIy 1.

JlanHble 3TOW TAOMHIIBI U300pPaKEHBI B BHUJIC
nuarpamm (uarpamma 1).

CraTtucTuiecKkyto 00pabOTKy MOTyYEeHHBIX pe-
3yJIbTAaTOB MPOBOJMIN C UCHOIb30BaHUEM MPOrpaM-
™Mbl Excel. [l BeIMOTHEHUS OMMCAHUS OBLIM HC-
M0JIb30BaHbl METO/IbI ONKUCATEIBHON CTATUCTUKH.

VYV Bcex manueHToB ObUIO MOYYeHO HHPOPMHU-
POBaHHOE COTJIacHE Ha y4yacTHE€ B UCCIEJOBAHUU
COTJIaCHO XeJIbCUMHKCKOW JeKiIapanuu BecemupHoit
Meauiuacko accoruanuu (WMA Declaration
of Helsinki — Ethical Principles for Medical Re-
search Involving Human Subjects, 2013) u o6pa-
OO0TKY MEepPCOHATbHBIX TaHHBIX.
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PacnpeaeneHve nauMeHTOB NO JioKanu3aumm nepesioMoB U BpeMEHU KOHBepcum /
Distribution of patients by fracture location and conversion time

Tabnnuya 1/ Table 1

Bup nepenoma / KocTtb / Konunuyectso | MpoueHTbl % / KomnoHoBka Bpems koH- Bupg norpyxHoro
Type of fracture Bone cnyyaes / Percent % AHD / Bepcum (aHn) / ocTeocuHTesa /
Number Type of EF Conversion Type of internal
of cases time (days) osteosynthesis
JOunadursapHbie BenpeHHas kocTb / 12 10% Beppo—roneHs / 7—12 WHTpamenynnapHbii /
nepenomsl / Femoral bone Femur— Tibia Intramedullary
Shaft fractures BonbluebepuoBas KOCTb / 16 13,3% Beppo—roneHs / 7—12 WHTpamenynnapHbi /
Tibial bone Femur— Tibia Intramedullary
MneyeBasn koCTb / 8 6,7% Mnevo—nneyo / 3—10 WHTpamenynnspHblii /
Humerus Arm— arm Intramedullary
Mepenombl BenpeHHast KocTb / 4 3,3% Beppo—roneHb / 7—12 HakoCTHbI /
meTadunsos / Femoral bone Femur— Tibia External
Metaphysial BosbLLe6epLoBas KocTb / 8 6,7% Benpo—roneHsb / 3—7 HakoCTHbIN /
fractures Tibial bone Femur— Tibia External
Mneyesas kOCTb / 4 3,3% Mneyo—npeanneybs / 3—7 HakocTHbIn /
Humerus Arm — Forearm External
Mepenombl BonbliebepLioBas KOCTb / 32 26,7% [oneHb—cToONa 3—7 HakocTHbIl /
noabikek / Tibial bone Tibial bone — foot External
Malleolar fractures
JucTanbHbii otoen | JlydeBast KOCTb / 28 23,3% Mpeanneybs—KnUCcTb 3—7 HakocTHbIN /
npeanneybs / Radius Forearm—brush External
Distal part
of forearm
Mepenomsl BonbliebepLioBas KOCTb / 8 6,7% [oneHb—cToONa 3—7 HakocTHbIl /
MunoHa / Tibial bone Tibial bone —foot External
Pilon Fractures
Wtoro / 120 100% n1=8
Total n2=4

YacToTa BcTpeyaeMoCcTu NnepesioMmoB

007%; 7%

30%; 30%

027%; 27%

023%; 23%

E [epenioMbl NOAbIKEK

= MNepenombl M3 nyy4eBoii KOCTH

= InadunsapHble Nnepenombl

MbliLLLENKOBBIE NEepPenombl

Hepenomsbl NMunona

Avarpamma 1. Pacnpepenenne NnaunmeHToB B 3aBMCUMOCTM OT iokannadaumm nepenoma /
Diagram 1. The distribution of patients depending on the location of the fracture
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MexaHU3Mbl TPaBMbl
MapeHne ¢ BbICOTbI

COBCTBEHHOIro POCTa;

0,
070% 063%
060%
050%
040% JopoxHo-

TpaHCNopTHOE
030% npoviiectsue ; 027%
020% MapeHne c BbICOTb!
6onee 2-x METPOB ;

010% 009%

(o]
]

MapeHwne ¢ BbICOTHI JopoxHO-TpaHcnopTHoe [MageHune ¢ BbICOTbI bonee
cob6CTBEHHOrO pocTa npoviecTene 2-x MeTpoB

Anarpamma 2. PacnpegeneHne naumeHToB B 3aBUCUMOCTN OT MexaHn3ma TpaBMbl /
Diagram 2. Distribution of patients depending on the mechanism of injury

Kananyecknii npumep Ne 1

IManmentka K., 48 net, BcaeacTBue aBTOMOOUIBHON
TpaBmel, moctynia B 'Kb nvmenn A K. Epamumannesa
(Kb Ne 20) uepe3 wac mocie TpaBMBI C JHArHO30M
3aKPBITBIA MHOTOOCKOJIBYAThIN [1EPETIOM JIEBOM 'OJIEHU
CO CMEIIeHHEM OTIIOMKOB (puc. 1).

CocrosiHME TAlMEHTKH cpenHei TspkecTH. Al —
100/70. ITymec — 98. IIpoBenu oOcnenoBaHue, JTOKaIb-
HOe 00e300JieBaHUME W TMPOTUBOIIOKOBYIO TEPAIHIO. y »

Puc. 1. 3aKprTbIVI MHOrooCKOJib4aTbI nepenom
UYepes 1 yac mocrne MoCTYIUICHUS BBIIOIHIIIN OTIEPALIHIO JIEBOV FOSIEHM CO CMELLIEHIEM OT/IOMKOB /
OCTEOCHHTE3a OTIIOMKOB CTEP)KHEBBIM aNIapaToM Hapyxk- Fig. 1. Closed multi-fragmented fracture of the left tibia
HOH (ukcanuu. MHTpaomepaiuoOHHO OJIHOMOMEHTHO with displacement of fragments
JIOCTUTHYTO YJOBJIETBOPUTENIBHOE II0JIOXKEHUE OTIIOMKOB
(puc. 2). InuTenbHOCT HANOXKEHHUS amiapaTa Hapy>KHOH
¢uKcarmu coctaBuia 25 MUHYT.

Ha nsiThle cyTKH IOciie YMEHBIIEHUS 0TEKa BbIIOJ-
HWIHM BTOPOH 3Tall OCTEOCUHTE3a: IEMOHTAX arapara
HapyXHOW (hekcalmy W WHTpaMenyJUISIPHBI OCTEOCHH-
Te3 WTU(HTOM C OITOKHpOBaHHEM (puc. 3).

[locneonepauroHHbIN MEPUO] TPOTEKAT OIaronpu-
atHO. Ha BTOpBIE CyTKHU mMOcCiie omepanuy ManueHTKa
AKTUBHO MEPEABUTAIACH C IOMOIIBIO KOCTBUICH, PaHbl

3aXKWJIM IICPBUYHBIM HATSAXKCHUCM. y o
Puc. 2. ®ukcalums nepenomoB KOCTEN roneHn
C MCMNONb30BaHNEM CTEPXHEBOIO annapaTa
BHeLlHen dukcaumm /
Fig. 2. External Fixation of tibia fracture
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Puc. 3. IHTpamenynisipHbIi OCTEOCUHTES
wTndTOM ¢ 6/10KMPOBaHNEM /
Fig. 3. Intramedullary osteosynthesis with blocking

Kannanyecknii npumep Ne 2

[amment K., 63 roxa, nocrymin B ['Kb um. AK. Epa-
vumaniesa (I'Kb Ne 20) gepes 1,5 1 ocie mageHus ¢ 1e-
CTOTO ATa)kKa C JUArHO30M: IMOJIUTPaBMa, 3aKPBITHINA OC-
KOJIBYATHIN MIEPEIIOM JIEBOW OEPEHHON KOCTH B CpeIHEH

HIDKHEH TPETH CO CMEMICHUEM OTJIOMKOB. 3aKPBITHII
HECTaOMJILHBIN IepeioM Tasza Tuma B: pa3pbiB JOHHOTO
COUJICHEHHUs, OMIaTepabHBIN IeperoM KpecTia 2. 3a-
KPBITBHIA TEpesioM 00erX IMATOYHBIX KOCTEH CO cMelle-
HUEM OTJIOMKOB. 3aKPBHITBIHA ITEPEIOM IMONMEPEUHBIX OT-
poctkoB L1, L2, ¢ obeux cropon, L5 ciea. Ymiub
JierkuX. TpaBMaTUIecKuil MoK 2—3 CT., TSHKECTh COCTO-
staus 1o mikane ISS 29 (puc. 4).

OO61ee cocTosiHE MatpenTa Tsbkesoe. Yepes 1 4 mocie
MOCTYIJIEHUS Ha (POHE MPOTHUBOILIOKOBOM TePaK BBIIOJ-
HEHa Ollepalys: OCTEOCHHTE3 Oe/ipa 1 MepeJHUX OTAENIOB
Ta30BOTO KOJIbIIa CTEP’KHEBBIM alllapaToM HapyXHOM
¢ukcanuu (KOMIIOHOBKA Ta3—O0eIp0o—T0JIeHb) C HAJIO-
xeHneMm C-pambl Ha 3aJHHE OTJIENBI Ta30BOTO KOJbIA.
NutpaonepaintoHHO OJJHOMOMEHTHO JIOCTHUTHYTO YIOBJIE-
TBOPUTETHFHOE TTOJIOKEHHE OTIIOMKOB (pHC. 5). JmuTerns-
HOCTh HAJIOXKEHUS armapara HapyKHOU (PUKCAITUH cOoCTa-
Bwia 30 muH, a C-pamsl — 15 muH. [TanyeHTt B TeueHue
5 CYT. HAXOJWJICS B PEAHMMAIIMOHHOM OT/ICJICHHH, T/IC
MPOBOJIVIIM UHTEHCHBHYIO TEpaIHio, a Ha 6-¢ CYTKH
MEPEBENH B TPABMATOJIOTHIECKOE OTACICHHE.

a 6
a b

Puc. 4. 3akpbITbli OCKOSIbYATLIN NEepesiom 1eBo 6epeHHON KOCTN B CpeaHEen-HUXHEeN TPeTU CO CMeLLEeHNnEM
OTJIOMKOR (2). 3aKpbITbI NEPENOM 06enx NATOYHbLIX KOCTEM CO CMeLLLeHNEM OT/IOMKOB (6). 3aKpbITbIi HeCTabusib-
HbIli NepenoM Tasa Tina B: pa3pbiB IOHHOMO Co4NeHeHus1, bunaTepasbHbIi NePesioM KPecTLa, 3aKPbIThli IepesioM

nonepeYHblx oTpocTkoB L1, L2, c o6enx cTopoH, L5 cneea (B)

Fig. 4. Closed fragmented fracture of left femur in the middle-lower one-third with displaced fragments (a).
Closed fracture of both calcaneal bones with displaced fragments (b). Closed unstable pelvic fracture of type B:
laceration of pubic symphysis, bilateral fracture of sacrum, closed fracture of transverse processes L1, L2

on both sides, and L5 to the left (c)
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Puc. 5. OcteocnHTe3 nepeaHnx OTOEI0B Ta30BOro Kosibua (a) u 6enpa (b)
CTepP>XXHEBbIM anmnapaToM Hapy>XHOKM dukcaLmm (KOMNOHOBKA Ta3—0eap0—roeHb),
HanoxeHne C-paMbl Ha 3aHMX OTAeNax Ta30BOro KoJbLa (C)

Fig. 5. Fixation of anterior partsnof pelvic ring (a) and hip (b)

with external rod device (pelvis—hip—Ileg configuration),
application of C-frame on posterior parts of pelvic ring (c)

a 6]
a b

Puc. 6. JlemoHTax C-pamMbl 1 OCTEOCUHTES3 GOKOBBLIX MACC KPECTLA C 0BENX CTOPOH KaHIOIMPOBAHHLIMU BUHTaMU ().
JlemMoHTax annaparta HapyXHo dukcaumm 6epo—rosieHb, 3aKpbIThl PETPOrPaaHbINA
B610KMPYIOLLMIA MHTPaMeayUISPHbIA 0OCTEOCUHTE3 BepeHHOM KOCTH reosaem (b)

Fig. 6. Dismounting of C-frame and fixation of lateral masses of sacrum with cannulated screws on both sides (a).
Dismounting of hipleg external fixing device, closed retrograde locking intramedullary fixation
of femoral bone with thenail (b)
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- .

6
b

Puc. 7. lemoHTax annapata HapyXHon pukcaunmn. dukcaums TOHHOrO COYSIEHEHUS
nnacTuHoM ¢ BUHTamu (a). OCTEeOCHHTES NATOYHBIX KOCTEN
KaHIIMPOBaHHbLIMK BUHTaMu (b)

Fig. 7. Dismounting of external fixing device. Fixation of pubic symphysis
with plate and screws (a). Fixation of calcaneal bones
with cannulated screws (b)

Ha 6-e cyTku BBIIOJHEH BTOPOM 3Tam mocie-
JIOBATEIFHOTO OCTEOCHHTE3a: IEMOHTAX ammapaTa
Hapy)XHOU ¢ukcanuu Oeapo—roiieHb, C-paMbl
1 OCTEOCHHTE3 OOKOBBIX Macc KpecTua ¢ 00enx cTo-
POH KaHIOJIMPOBAHHBIMHA BUHTAMM; 3aKPBITHIN peT-
pOTpaaHblii OJIOKUPYIOIIUNE HHTPaMey UISPHBIN
OCTEOCUHTE3 OeIPEHHON KOCTH TBO3JIEM (pHC. 6).

Ha necsThie CyTKH BBIMOJHUINA TPETUH ATal
MOCJIEIOBAaTEIFHOIO OCTEOCHHTE3a: JIEMOHTAX afl-
rnapara Hapy>XHO# (ukcaruu. OuKcanus JOHHOTO
COWJICHEHUS IIACTUHOW C BUHTAMH, OCTCOCHUHTE3
MATOYHBIX KOCTEH KaHIOJMPOBAHHBIMU BHUHTaMU
(puc. 7).

ITocneonepalMOHHBIN TIEPUOJ] TPOTEKA OJaro-
npusATHO. [larenTa akTHBU3UPOBAIN B MpeEeax
kpoBaTtu. Ha 14-e CyTKU OH aKTUBHO MPOABUTAJICS
C TTOMOIIBIO KOCTBUICH, PaHbI 3QKIITU TIEPBHYHBIM
HaTSDKEHUEM.

PesynbTaTtbl

OrieHKa pe3ysIbTaTOB JICUSHHS TAIMEHTOB C TIe-
peloMamMu JUTMHHBIX KOCTEH KOHEYHOCTEW Oblia
MpoMu3BeeHa Mo cucteMe oreHku ncxoaos (CON)
npetoxkerHon JIrobommom—Martiucom—ILIBapir-
Oeprom, KoTopasi BKIIOYaeT 9 MyHKTOB B Oamax
1 B cpokax oT 6 no 1 roma mocie oneparuu. [Ipu
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unnekce 3,5—4,0 6anna pe3ynbTar JieueHus OlCHU-
BaJIM Ha XOpOIIIO, IpH UHJEKce 2,5—3,5 Oamna —
yIOBJIETBOPUTENBHO, a TIpH 2,5 Oaiia u MeHee —
HeyJI0BJIeTBOpUTENbHO. [Ipu aHanu3e pe3ynbTaToB
JICUEHUsI TI0 METOJIMKEe KOHBEPCHOHHOTO OCTEOCHH-
T€3a HATHOEHUS MSATKUX TKaHEH B 30HE OIeparuu
HE OBLITO.

[Ipu ananu3ze pe3yabTaToOB JEUEHUS MO METO-
JMKEe KOHBEPCHOHHOTO OCTEOCHHTE3a THOWHBIX
OCJIOKHEHUU B HaIllel BBIOOPKE HE BBISIBICHO.

BTopuuHoe cMmeleHne Mmocjae OCTEeOCHHTE3a
BO3HUKIIO y | manmeHTa, KOTOpBIA B IMocjeonepa-
LMOHHOM TI€pHOJIe HapyIlall peKUM peaduIuTaIluu
Y XOJIWJI C TTOJTHOM HAarpy3Koi Ha KOHEYHOCTH, YTO
NPUBENIO K MOJIOMY M MHUTPAIUH IITU(TA, TOTPe-
OoBaBIIel PEBU3MOHHOTO OcCTeocuHTe3a. OtTna-
JIEHHBIE XOPOIINE Pe3yIbTaThl OBUIA TMOTYYECHBI
B 96% cnyuyaes.

B otnanenHom mocneonepaliuoHHOM MEPHOJE
BCE TIEPEJIOMBI CPOCIUCh, JIOXKHBIX CYCTaBOB HE ObLIO.

OG6cyxpeHue

AJeKBaTHBIN BBIOOP TAKTHKH, CIOCOOOB U CPO-
KOB JICYEHUs MAI[UEHTOB C MIEPeIOMaMU JJIMHHBIX
KOCTEH, 0COOEHHO MPH TOJTUTPABME, JI0 HACTOSIIIIETO
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BPEMEHHU SIBJISIETCS] aKTyaJlbHBIM BOIIPOCOM JJISl T10-
JIO’KUTEJILHOTO UCXO0/1a JICYEHHUs MaIlueHToB [2, 4].

Ilo manueiM B. Xomunen, P. Pairon, okoHua-
TEJIbHBIM OCTEOCHHTE3 B PAaHHEM NEPUOJE MOJIU-
TpaBMBbI (IIEPBBIC TPOE CYTOK) MPUBOIMII K JI€TAIh-
HOMY HCXOJly, OCOOCHHO MPH 3HAYUTEIHHBIX TOpa-
KaJIbHBIX, a0JIOMUHANIBHBIX U YEPETHO-MO3TOBbIX
MOBpeXaAeHUsX [2, 4]. CMepTh MOCTpaaBIINX MIPH
ATOM HAacTynaja B MEpPBbIE Yachl MOCJIE TPABMBI
BO BpeMs MPOBEJICHUS 3TUX ONepaluil Ui Ha 5—
7-€ CyTKU OT Pa3BUBABILIMXCS TSKEIBIX OCJIOKHEHUH:
pecnupaTopHOro TUCTpecCc-CUHHAPOMA B3POCIbIX,
MOJIMOPTaHHONW HENOCTaTOYHOCTH, IMHEBMOHUU,
cencuca [2].

OnHako AIUTENbHOE JICUEHUE MOCTPAJaBIINX
B anmapare BHemIHel (uKcaiuu 10 BTOPOTo dTarma
OTlepalyy NOBBIIAET PUCK UHPEKIIUOHHBIX U TUIIO-
CTaTUYECKUX OCJIOKHEHHH, a TakXe MPUBOJIUT
K OOJBIIUM HEY00CTBAM MPH ATUTEIBHBIX CPOKaX
neuyenus [7].

B pe3ynbTare Hammx HaOIIOICHHIA 1O UCTIONb-
30BaHMIO annapaTta MnuszapoBa Ha mepBoM JTame
B KaUECTBE OKOHYATEIILHOI'O METO/1a OCTEOCHHTE3a
MOCTPAJABIIUX C MEPEIOMaMH JJIMHHBIX KOCTEH
MIPU MOJIUTPABME MBI IIPUIILTU K BBIBOAY O Hellele-
CO00pPa3HOCTH 3TOM METONUKH, TaK Kak TpeOyercs
JUTUTEIbHOE BpeMs g cOopa KOHCTPYKIIMH, YTO
3HAYUTEIBHO YUIMHSAET CPOKU ONEPATUBHBIX BMe-
1IaTeIbCTB BO BPEMsI MMOCTYIUICHHSI TOCTPAJABIIINX,
a TaKkKe MOBBIIIAET PUCK MH(PEKIIMOHHBIX OCIOXKHE-
HUI MATKUX TKaHEeHW B 30HE BXOJa M BHIXOJIa CIIHII.

AHanu3upys Halu HaOJIIOACHUSI, Mbl TPUILLIH
K BBIBOJIy O TOM, YTO KOHBEPCHOHHBII OCTEOCHHTE3
SIBIIIETCSI ONTUMAJIbHBIM METOOM JICUEHHS MOCTpa-
JABIINX C MEpeIoMaMH JUIMHHBIX KOCTEH, 0COOCHHO
npu nonutpasme. KonBepcus (mepexoj1) BHeOUaro-
BOM Hapy>XHOU (PUKCAIlMK HAa BHYTPEHHUH OCTEO-
CHUHTE3 y MAaIlMeHTOB C MOJMUTPABMON BO3MO>KHA
B Cpoku 7—12 cyTok 6e3 yrpo3sl BOSHUKHOBEHHUS
TPaBMaTUYECKOIO 10K M BOCTIATUTEIbHBIX OCIIOXK-
HEHUH B mocieonepanuonHoM nepuojae. Konsepcust
BHEOYAroBOW HAPYKHOM (hUKCAIUU HA BHYTPEHHHUMN
OCTEOCHHTE3 MallMeHTaM C 3aKPbITHIMU W30JMPOBAH-
HBIMH HECTAOMIHHBIMU OCKOJIBYATHIMU U MHOTOOC-
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KOJIbYaTHIMH MePEeIOMaMU IJTMHHBIX KOCTEH CO 3Ha-
YUTEIbHBIM MMOCTTPABMATUYECKOM OTEKOM, Y KOTO-
PBIX BBICOKHI PUCK 3HAYUTEIBLHON TpaBMaTHU3aLHHI
MSTKUX TKaHEH, B CPOKU 3—7 CYTOK MOCIIE TPABMBI
YMEHBIIMJIA BBIPAKEHHOCTh OTeKa M TPEeIOTBpaIiaia
BO3HUKHOBEHHUE MPOJIEKHEHW M THIOCTATUYECKHUX
OCTIO’)KHEHUH. B 1MOMOOHBIX YCIOBHSIX BBITIOJTHEHUE
MOTPY>KHOTO OCTEOCUHTE3a COMPOBOXKAATIOCH MEHB-
[IMMU TEXHUYECKUMH TPYTHOCTSIMH, TI0 CPABHEHHIO
C HAJIOXKEHUEM CKEJIETHOTO BBITSKEHUS U THUIICOBBIX
MOBSI30K, YTO TMOJIOKUTENHHO MOBIUSIO HA YMEHbB-
IIEHHE TPOJOJDKUTEIHLHOCTH BBITOJHEHHUS OKOHYa-
TEIBHOTO OCTEOCHHTE3a, CHIKEHUIO YHClia UHTpa-
Y TIOCJIEOTEPAIMOHHBIX OCJIOKHEHUH.

TakuM o0Opa3om, IPOBEACHHOE HCCIEA0BaHNE
MOATBEPAMIIO 1[E1eCO00pPa3HOCTh KOHBEPCHOHHOTO
OCTEOCHHTE3a B JICUCHUH OOJBHBIX C THadU3apPHBIMHI
nepenoMamu. Vcnonbp3oBaHne METOAMKH MEpeBOa
(uKcauy OTIOMKOB armapaToM HapyKHOU (hrkca-
IIMM1 HA BHYTPEHHUH OCTEOCHHTE3 (KOHBEPCHS) CIIO-
COOCTBOBAJIO COKPAIICHHIO CPOKOB CTAIMIOHAPHOTO
JIeYEHUsI TALMEHTOB C MepeIoMaMy JUTMHHBIX KOCTEH.

B pe3yJbTaTe NpoBeJeHHOI0 aHAJIU3A MbI
NPHUILTY K CJIeIYIOIMM BbIBOAM:

— MeToauKa (puKcanuu NepeIoMOB JAITUHHBIX
KOCTEU CTep)KHEBBIMHU armnapaTamMy BHEITHEH (PUK-
caly Ha MEepBOM 3Tare o0ecreynBaeT cTadbuim3a-
M0 OTJIOMKOB U MPOPUIAKTUKY Pa3BUTHS IIOKA
U IPyTUX TOCTTPABMATUYECKUX OCJIOKHEHHM, a TaK-
K€ BTOPUYHOE MOBPEKACHUE COCYAOB U HEPBOB;

— KOHBepcus (epexo/) BHEOUAroBOM HapyK-
HOM (pUKCcaIiy Ha BHYTPEHHUN OCTEOCHHTE3 ITallv-
€HTaM C TOJUTPABMON MPEINOUYTUTENBHO B CPOKH
7—12 cyTOK, 4TO MPEeAOTBPALIAET BO3SHUKHOBEHHE
TPaBMaTUYECKOTO IIOKA M BOCTIAIMTENBHBIX OCIIOXK-
HEHU y NAILMEHTOB B MOCJICONEPAIIOHHOM MIEPUO/IE;

— KOHBepcHs (Iepexo/1) BHEOYAroBOM Hapyx-
HOM (hpUKCaIuu Ha BHYTPEHHUN OCTEOCHHTE3 IMalln-
€HTaM C 3aKPBITBIMU M30JIMPOBAHHBIMUA HECTAOWITh-
HBIMU OCKOJIbYaTHIMU M MHOTOOCKOJILYATBIMU TTEPe-
JIOMaMH JUIMHHBIX KOCTEW C BBIPAKEHHBIM TOCT-
TPaBMaTUYECKOM OTEKOM, Y KOTOPBIX BBICOKUI PUCK
3HAYUTEIBHON TPaBMaTHU3alMU MITKUX TKaHE!, MpeJi-
MOYTUIILHO B CPOKH 3—7 CYTOK TIOCTIE TPaBMEI 0e3
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yIPO3bl BOSHUKHOBEHHS BOCHIATUTEIBHBIX OCIIOKHE-
HU B [TOCJIEONEPAIMOHHOM MEPUOJIE;

— cpouHasi puKcalys HECTAOMIBHBIX TEPEIIo-
MOB CTEp>KHEBBIMU annapaTaMy IPUBOIUT K OoJiee
OBICTPOMY KyIUPOBAHUIO OTE€KA MATKUX TKAHEH, 4TO
MPETSATCTBYET PA3BUTHUIO TUITOCTATHUECKUX OCITIOXK-
HEHHMI U CO3/1aeT OJIaronpusITHBIE YCIOBUS JJIS YXO-
Jla ¥ TUHAMUYECKOTO HaOJIOCHUS 32 COCTOSTHUEM
MSTKUX TKaHEH.

HNudopmanmus o pnHaHCHPOBAHNH

U KOH()IUKTE HHTEPeCcoB

HccnenoBanue He UMENIO CIIOHCOPCKOM MOIACPIKKH.

ABTOPBI JCKIAPUPYIOT OTCYTCTBUE SBHBIX U MOTEHIIUATBHBIX
KOH(JIMKTOB MHTEPECOB, CBSI3aHHBIX C MyOJIMKAIMEeH HaCTO-
SIIIIEH CTaThH.
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Results of Conversion Osteosynthesis
in Treatment of Patients with Long Bone Fractures

Ya.M. Alsmadi"*,N.V. Zagorodniy'?, E.I. Solod"*?,
A.F. Lazarev’, M.A. Abdulkhabirov"’, D.A. Ananyin"°,
R.A. Petrovskiy"’

'Traumatology and orthopedics department,
RUDN University (Peoples’ Friendship University of Russia)

Federal State Budgetary Institution “National Medical Research Center
for Traumatology and Orthopedics named after N.N. Priorov”

*Eramishchantsev City Clinical Hospital, Moscow, Russia

Abctract. Treatment of long bones fractures of the extremities has a particular relevance in modern traumatology due to their
high frequency, as well as a large number of deaths in patients with polytrauma.

It is dangerous to perform an urgent final osteosynthesis in severe patients because of the possibility of shock and the
deterioration of the condition of the injured.
Therefore, the principle of Damage control with urgent fixation of damaged segments by external fixation and their subsequent
replacement (converse) to intramedullary osteosynthesis had a particular relevance in the treatment of patients with long bones
fractures.
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Purpose: Improving treatment outcomes for patients with long bones fractures.

Materials and methods. In the present study, a retrospective analysis of using conversion osteosynthesis in the treatment
of 120 patients with long bones extremities fractures in a multidisciplinary hospital was carried out. For a better analysis
of the results of treatment, we divided the patients into two groups: The first group 44 patients with fractures of the long
bones with polytrauma according to the ISS severity scale> 17. The second group consists of 76 patients with closed isolated
unstable comminuted fractures of the long bones with severe post-traumatic edema, who have a high risk of significant trauma
of soft tissues.

Results. The most optimal time for conversion osteosynthesis to patients with polytrauma was 7—12 days, which prevented
the occurrence of traumatic shock; and for patients with closed isolated unstable fractures of long bones with significant of post-
traumatic edema for conversion osteosynthesis, the optimal time was 3—7 days after injury, which prevented the occurrence
of inflammatory complications in the postoperative period.

Conclusion. The study confirmed the feasibility of conversion osteosynthesis in the treatment of patients with diaphyseal
fractures. The use of the technique of transferring the fixation of fragments by the external fixation device to the internal osteo-
synthesis (conversion) contributed to a reduction in the duration of inpatient treatment of patients with fractures of the long bones.

Key words: fractures, long bones, osteosynthesis, conversion, external fixation
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NMounck onTumMmanbHON MoAesNnn NPeanKTopos
OKKJ1103UMn 6e4pEeHHO-NOAKOJIEHHbIX
n 6eapeHHHO-TUOMaNbHbIX LUYHTOB

B.B. KachbaHoB

®denepanbHOE rOCyIapCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPESIKACHUE BBICIIIETO 00pa30BaHUS
«Opnoscxkuii rocynapctseHssblil yausepcureT umenu U.C. Typrenesay, r. Open, Poccust

Pe3tome. Axmyanvrocme. DakTOpBI PUCKA, BIUSIOIINAC HA MPOXOIUMOCTD IIYHTOB TIOCIIC HH(PPAHHTBUHABHBIX PEKOHCTPYKITHIA,
yoKe U3BeCTHBI JaBHO. Ho 1o cux mop He npeyioxkeHa 3G heKTHBHAS MOJIE)Tb, TO3BOJISIONIAS MIPEICKa3aTh, B KAKUE CPOKH U C KAKOW
KoMOMHanuen (akTopoB PUCKA IMPOU30MIET OKKITIO3HS IIYHTA Y TOTO WM UHOTO manueHTa. [[ens. CTaTUCTHYSCKUN aHAIIN3
(haKTOpOB pUCKA OKKIIFO3UU TAKUX HIYHTOB M pa3pabOTKa JOCTOBEPHOM MPOrHOCTHYECKOH MOJIENTH HA OCHOBE PErpeCcCHOHHON
byukuun. Mamepuanvt u menoovl. BeUT BBITIOIHEH PETPOCIEKTHBHBIN aHan3 136 ciydaes OeapeHHo-moakonenHoro (BITIT)
u O6enpeHHo-TrHOMaapHOrO mryntupoBanus (BTI) Ha 6aze oTaencHus cocyaucToi xupypruud bY3 OproBckast obnacTHas
KiuHI4YecKas 0ospHUIA B iepro ¢ 2008 mo 2018 rr. CraTUCTHYeCKU aHAINU3 JaHHBIX MPOBOIUIICS METOJAMH PAaHTOBOM KOP-
pemsitin CriupMaHa, OMHAPHOM JIOTHCTUYECKON perpeccuu, rmoctpoeareM ROC-kpuBoii 1 rpagukoB BeDKHBaeMocTH Karana-
Maiiepa ¢ momomisto IBM SPSS Statistics 22. Pezyrvmamui. BisBieHa KOPPETALUS TOYTH MEXAY BCEMH aHATU3HPYEMBIMU
(hakTOpaMH M NIEPBUYHON MPOXOIUMOCTEIO. C TOMOIIBI0 METO1a OMHAPHOH JIOTUCTUIECKOU PErPeCCHU COCTABIICHA TOCTOBEPHAS
MOJICNb POTHO3MPOBAHKS BEPOSITHOCTH TIEPBUYHOMN MPOXOMMOCTY TAKHX IYHTOB TI0 3HAYCHUSIM NPU3HAKOB: CTCIICHU WIIICMUH,
MPOXOIUMOCTH TTIOBEPXHOCTHON OCAPECHHOM apTepuu, HAIMYKUE CaXapHOTO quadeTa B aHAMHE3e, JOONEPAIlMOHHBIX qaHHEIX MHO
1 ypoBHs remorsioouna Hb. Monens o6iaaeT BRICOKOH MPOTrHOCTHYECKOH 3HAYMMOCTBIO, CIICHU(PUIHOCTEIO, IYBCTBUTEIHBHOCTHIO
u naopmaTrBHOCTHIO. [ paduku BenkrBacMocTr Karmana-Matiepa moka3ainy 3aBUCUMOCTh TIEPBUYHOMN MPOXOTUMOCTH OT CTEIICHA
UILIEMHH U TPOGHUIECKUX PACCTPOICTB, HANMYHKS y NalMeHToB B aHamHe3e CJl, a Takxke OT puemMa B OCIIe0NepalMOHHOM TIEPHOIC
KJIOMUJIOTpeSia, aTOPBACTATUHA/PO3yBACTaTHHA, IEHTOKCU(IIIMHA U aKTOBETMHA C TEUSHHEM BpeMeHH. 3aknouenue. [lanueHram,
Y KOTOPBIX BCTpEYalOTCst (PaKTOPBI PHCKA OKKIIIO3MH, MPEUIOKEHHbIE B pa3paboTaHHOW MOJIENH, CIelyeT B IIEPBYIO O4epe/b
COBETOBaTh MPOJOHIMPOBAHHBIN TPHEM IPENapaToB aTOpBAaCTATUHA/PO3yBAaCTATHHA, KIIOMHIOTPENa, MEHTOKCU(UILUINHA, aKTO-
BeruHa (6ostee 1 roma, B naeae MOKU3HCHHO), HA3HAYATh EPHOINYCCKHI MPOPHUIAKTHUSCKHIE OCMOTP y COCYIUCTOIO XUPypra
gepe3 1 Mec, 3 mec, 6 Mec, 1 Tox 1 2 To/1a ToCIe OTepaIiy C BhIMOIHEHWEM Y 3U apTepuii HKHUX KOHEYHOCTEH U IITYHTA, & TAaKXKe
COBETOBATh TAKUM IAI[FIEHTaM CIaBaTh OOIINI aHAIH3 KPOBH (YPOBEHB JICHKOIUTOB M TPOMOOIIUTOB).
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AKTyanbHOCTb NpoGnembli

PacnpocTpaHeHHOCTh XPOHUYECKUX OOIUTEPH-
PYIOIIHMX 3a00JIEBaHUI apTePHil HKHUX KOHEYHO-
creit (XO3AHK), no naHHbIM pa3nuyuHBIX aBTOPOB,
nocturaet 20% Hacenenus mianetsl [1, 2]. B Poc-
cuiickoit Deneparuu okono 14% moneit umerT
cumntoMsl XO3AHK [3]. [Ipu stom XO3AHK
HEYKJIOHHO MPOTPECCUPYET, YTO MOXKET MPUBOIUTH
K KPUTUYECKOW HMIIEMHH HH)KHUX KOHEUYHOCTEH
(KMHK). ITo manasiM Trans-Atlantic Inter Society
Consensus (TASC 11, o6roBnenue ot 2015 r.), okono
25% mnamuenTtoB ¢ KMHK yxe B Teuenne nepBoro
roja HyXJaeTcs B BBICOKOUW ammyTtanuu [4]. D10
KacaeTcs M MalMeHTOB C MHOTOJTAXXHBIM aTePO-
CKJICPOTUUYECKUM MOPAKEHUSIM COCYJ0B HUKHHUX
KOHEYHOCTEH, 0COOEHHO KOr/la BOBJIEKAIOTCS apTe-
UM TOJICHU U AUCTaNIbHEE, TIe BEIOOp aeKBAaTHOTO
o0beMa orneparuu SBISIeTCS] KPUTUIECKHU BaKHBIM
[5, 6]. UmenHO OeapeHHO-TIOAKOICHHO-THONATLHBIN
CEerMEHT SBJIIETCA HamboJiee YacTON JIOKAJIM3aluen
OKKITFO3UOHHBIX MOPAKEHUH apTepuil HUKHUX KO-
HeYHoCTeH [7].

[To mueHuro 6onpIIMHCTBA aBTOPOB [4, 8, 9],
orepanyeil Beioopa A peKOHCTPYKIHiA OeIpeHHO-
MIOJIKOJICHHO-TUOMATILHOTO CErMEHTa SIBJISIETCS ayTO-
BEHO3HOE IyHTHpoBaHKUEe. OTHAKO HEKOTOphIE aB-
TOPBI YKa3bIBAIOT, UTO JIa’K€ MPHU UCIOJIb30BAHUU
ONTUMAJIPHOTO TIYHTA, €CIIM aHAMHECTUYECKUE JaH-
HbI€ TIIATEIbHO COOpPaHbl U YUTEHbI BO3MOXKHbBIE
(dakTopbl pUCKa (caxapHbIi TuabeT, KypeHue, MHO-
TOATAKHOE aTePOCKIIEPOTHYECKOE TTOPAKEHUE apTe-
pHi HIDKHUX KOHEYHOCTEH U JIp.), a TakKe MpoBe-
JI€Hbl HUHCTPYMEHTAJIbHbIE METO/IbI UCCIIEI0BAHUS
(KT anrmorpadwus, AymaeKCHOE CKaHUPOBAaHUE ap-
TEpUil HIKHUX KOHEYHOCTEH ), y’Ke B paHHEM TOCIe-
OTIEpallMOHHOM IEPUOJIE IOCIe MPOBEAeHUs Oen-
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perHo-noakoneHHoro nryHTupoBanus (BITL) unu
B OCOOEHHOCTH O€IPEHHO-THOWATBHOTO IITYHTHPO-
Banus (BTI), y 60JbHBIX MOTYT BO3HHUKATh TPOM-
0035l IIIYHTOB, YTO BBI3BIBAET HEOOXOIUMOCTD MO-
BTOpHOTO BMemaTenbcTBa [10].

Cornacno P. Klinkert u coasrt. [11], koTOpbIE
MPOaHATM3UPOBAIH 25 HCCIeN0BaHUM, MTOCBAIICH-
HBIX MPOXOANMOCTH O€IPEHHO-TIOAKOICHHBIX IITYH-
toB (BIIIL), mepBuyHast IPOXOAUMOCTH ISl AyTOBE-
HbI cocTtaBmiia 69%, a gisa [ITOD npoteza — 49%
B cpoku 110 5 net. CornacHo APyroMy MCCIeaoBa-
HUIO pe3yJbTaThl MEPBUYHON MPOXOIUMOCTH Oef-
perHo-TrOnabHbIX mryHToB (BTLL) B cpoku 1o 2 et
ellle MEHEee YIOBICTBOPUTENBHBIE U COCTABIISIOT IS
ayToBeHbl — 54%, a s [T — Bcero 31% [12].
AmnyTanuu ke, nocjae HHGpPauHrBUHAIbHBIX apTe-
PHUAIBHBIX PEKOHCTPYKIUHN, BBITOTHSIIOTCS B 22—
27% cmyuaes [12, 13]. IlonbITkH IpoaHaIM3UPOBATH
(baxTOpBbI, BIUSIOUIME Ha IEPBUYHYIO TPOXOIUMOCTD
BIIII n BTII B oTiameHHOM MOCIE0NEPaMOHHOM
nepuojie, MpenpUHIMAINCH HEOJHOKpaTHO. Erne
Rutherford u coaBt. B 1997 r. BeIIETANU Cpeau
(akTopoB pucka quader, TabakoKypeHHue, TUTIEPIIH-
MUIEMUIO, apTePUATbHYIO THIIEPTEH3UIO, TIPOXO -
MOCTh KapOTHAHBIX apTEepUil, a TakKe BIUSHUE
COCTOSIHUS CEp/Ia, MoYeK U Jerkux [14].

He menpmmii HHTEpEC COCTABIAET BHISBICHHE
BCEX BO3MOXKHBIX ()aKTOPOB PUCKA U OMpPEICICHIE
Beca kaxoro u3 Hux. K npumepy, B 6os1ee akTyalib-
HOM uccnenoBanuu 3a 2016 r. cpeau rIaBHBIX MMpe-
JTUKTOPOB COXPAHHOCTH KOHEYHOCTH M MPOXOHUMO-
CTH IIYHTOB OBLIN BBIJEICHBI: CTETIEHb KpUTHUYE-
CKOW HIIEMHH, THAMETP HCIOJIb3YyEeMOro IIyHTa
(pexomenmyetcst He MeHee 6 MM mist [ITDD mpo-
T€3a), MPUEM acIUpHHA U MPErnapaToB U3 TPYIIILI
ctatuHOB. CyOhEKTHBHOE YMEHBIIIEHUE CUMITTOMOB
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UILEMUH 0Ka3aJI0Ch BOOOIIE CaMbIM 3HAYMMBIM TPO-
rHoctuaeckuM Qakrtopom [15]. He ocrasnsier comHe-
HMH, YTO JJAHHBIE KOAryJIOrPaMMBbl M COCTOSIHUE ITy-
TeW OTTOKA TaK)K€ BIMSIOT HA OTAAIECHHBIE PE3yJib-
TaThl MPOXOAUMOCTH HHPPAUHTBUHAJILHBIX apTEpH-
IBHBIX peKOHCTpYKIWMii [ 14, 16, 17].

B 2013 r. Paul W. Moxey u Koyuieru mpoBesn
OLIEHKY MOJENH, NPEAJIOKEHHOW B UCCIIEI0BAHUN
BASIL, ¢ nenpto OLleHUTH €€ YyBCTBUTEIBHOCTD
u crneruduanocTh g naruentoB ¢ KMHK [18].
Jli mocTpoeHHsl MOZIENH UCHOJIb30BAIIUCH CIIENY-
IOIIHME TOKa3aTei: CTeNeHb TPO(YUUECKUX HapyIle-
HUH, HHJEKC MAacChl Tela, YPOBEHb KpEaTHHUHA
B KPOBH, BO3pACT, KypeHUE WIM UIIeMHYecKas 00-
Je3Hb CepAlla B aHaMHe3e, 0ajuIbHO-CHCTEMHas
onerka A. Bollinger u o1ppKeUHO-TIIEYEBON HH-
nekc [19, 20]. bbuio BBISIBICHO, YTO MOJIENb CIIO-
co0Ha C HEKOTOPBIMH yCIIEXaMH NPOTHO3UPOBATh
CMEPTHOCTh y JIaHHOW KaTeropuH MalUeHTOB, a UC-
NI0JIb30BaHHUE 3TOW MOJAEIN COBMECTHO C KIMHUYE-
CKUM OIIBITOM MOTIJIO ObI TIOMOYb B BEIOOPE TAKTHKH
JIEYEHMs] U TIPOTHO3€ YCIIEITHOCTH TaKOTO JICYEHHUS.

OnHako MOMCK ONTUMAIBHON MOJEIH, KOTOpas
OBl MpecKa3bIBaia, Kakue (akTOpbl PUCKA B KaKUE
CPOKHM BJIMSIFOT Ha IIPOXOJUMOCTD I10CIIE OllEpalvu
BIIII mnu BTII, nponomkaroTes 10 CeU IEHb.

MaTtepuanbl
n MeToAbl UCCnenoBaHUs

Bbi1 BBINOJTHEH PETPOCHEKTUBHBIN aHAIN3
136 ciyuaeB BITII u BTIUI arepockiepoTndeckoro
reHesa Ha 0a3e OTAENICHUS COCYIUCTON XUPYPIHUH
bromxeTHoro yupexaeHus 3npaBooxpaHeHus Op-
JIOBCKOM obmactu «OpIioBcKasi 00J1acTHAsT KITMHAYE-
ckas 6onpHUIIA» B nieproa ¢ 2008 mo 2018 rr. Asro-
pUTM 00CTIeIOBaHUS U JICYCHUS MAIIEHTOB C 00JIH-
TEPUPYIOLINM aT€POCKIEPOTUYECKUM MOPAKEHHEM
OepPEeHHO-TI0IKOJICHHOTO-THONATbHOTO CEerMEHTa
SIBIISITICSL CTAHJAPTHBIM U YUUTHIBACT CTENICHb XPOHH-
4yecKor uneMun HKHUX koHedHoctew (IIb ctr. —
IV ct. no xmaccuduxarmm @onteitH-110kpoBCKOTO)
u knaccudukarnmio TASC [4]. [TauueHTs! pa3aenu-
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JUCh TIO CTETEHU XPOHUYECKOW WIEMHUH CIEy-
fomum obpazom: ¢ 26 ct. — 4 (3%), 3 ct. — 70
(51,4%) u 4 ct. — 62 (45,6%). BIILLI Op0 BHITON-
HeHo B 113 (83%) ciayuaeB u BTII — B 23 (17%).
VY 96 (70,6%) nareHToB HAOIIOANICS THIT MTOpake-
Hus C u y ocranbpabix 40 (29,4%) — D.

[Ipeobnamaromiee OOIBITMHCTBO OOJIBLHBIX OBLIO
B Bo3pacte oT 45 no 81 roma. Cpennuit Bo3pact
00abHBIX cocTaBwmi 63 + 8,9 mer. [lanueHTHl HAXO-
JWIIMCH O] HAaOJII0/IEHUEM B TeueHue 3 JIeT mocie
omnepanuu. bl mpoBeneH aHaIU3 ClEAYIOIIHNX
($hakTOpoB, KOTOPHIE MOTTH OBl BIMSTH Ha MEPBUY-
Hyto npoxoaumocTs BIIII u BTII: noonepannon-
HbI€ JTaHHbIE aHTHOTpapUU apTepuil HIKHUX KOHEY-
HOCTEl, aHaTTN30B KPOBH, KOAryJIOrpPaMMBbI, COITYT-
CTBYIOIIHE 3a00JIEBaHUS U TIPUEM JICKAPCTBEHHBIX
IIpernapaToB.

CraTucTuyeckuil aHaau3 JaHHbBIX TPOBOIAMIICS
METOJaMH paHroBoi koppemnsiuuu Crrpmana, ou-
HApHOW JIOTMCTUYECKOW PErpeccuu, MOCTPOCHUEM
ROC-kpuBoit u rpadukoB BebkrBaeMocTy Karana-
Maiiepa ¢ nomomrsio IBM SPSS Statistics 22.

VY Bcex manueHToB ObUTO TOTY4YeHO WH(POPMU-
POBaHHOE COTJIacle Ha y4acTHE B UCCJIEIOBAHHUU
corinacHo XeJIbCUHKCKOU JeKiapanuu BeeMupHoit
menuuuHckor accormanun (WMA Declaration
of Helsinki — Ethical Principles for Medical
Research Involving Human Subjects, 2013) u o0pa-
0OTKY MepCcOHANLHBIX JaHHBIX. [laHHOE uccienoBa-
HHE 0JJ0OPEHO KOMUCCHEH 10 BOIIpocaM 3TUKHU broj-
JKETHOE yupekaeHue 3apaBooxpaneHust OpioBcKoit
obmactu «OpnoBckas oOnacTHas KIWHUYECKas
OOJIbHUIIAY.

Pe3ynbTaTtbl n 006CyXXaeHus

IIpoueHT cymMMapHOU NEPBUYHOU IIPOXOAUMO-
ctu BITII u BT cocraBun 66,2% (n = 90). Pe3ynb-
TaThl pacyera Ko3(HULIHEHTa paHTOBON KOPPETALIH
CrnimpmaHa 17151 BBISIBIICHUS CBSI3€ MEXAY aHAIIU3U-
pyembIMH (pakTopaMH U NEPBUYHOM IMPOXOIUMO-
CTBIO IIPEJCTABIICHBI B Ta0I. 1.
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HenapameTpuuyecknii KOpennsaunoHHbIN aHanus /
Non-parametric correlation analysis

Tabmmua 1/ Table 1

AHannaupyemsiii dakTop /
Analyzed factor

KoaddurumeHT koppensumm /
Correlation coefficient

AHannaupyemeiii daktop /
Analyzed factor

KoaddnumneHTt koppensumm /
Correlation coefficient

CT. nwemum /

TpombouunTbl /

Ischemia ~185 Platelets -165
Hekpos / _oaq** Tpurnvuepunabl / 177
Necrosis ’ Triglycerides ’
OBA, aHr. / MHO /

-,141* 126*
CFA, ang. ’ INR ’
3BBA, aHr. / _193** Bpems pekanbumndukaumm / 150+
PTA, ang. ’ Recalcification time ’
e o/ Sucmmorer
MBA, Y31 /  anex ca/ _341%
SFA, ultrasound 373 Diabetes mellitus 341
3B6BA, Y3U / _ 300 ATopBacTaTtuH / PodyBacTatuH / 208**
PTA, ultrasound ’ Atorvastatin / Rosuvastatin ’
MNBBA, Y3W / _ 371 Knonunpgorpens / 019+
ATA, ultrasound ’ Clopidogrel ’
MBA, Y31 / . MeHTokcndbwnnnH / -
PA, ultrasound —243 Pentoxifylline 175
OpuUTpoumTbl / NenkouunTsl /

241** —-,312**
Erythrocytes ’ Leukocytes ’
Femorno6uH (Hb) / 311% AKTOBErVH / 190+
Hemoglobin ’ Actovegin ’

lpumeqanne: TIBA — noBepxHOCTHas 6eppeHHas aptepus, 36BA — 3apHsaa 6onbwebepuoBas aptepus, NMBEBA — nepenHas 6onbluebep-
LoBas aptepus, MBA — manas 6onbliebepuosas aptepusi, C, — caxapHbii auabet, MHO — nokasatesib koarynorpamMmsl, aHr. — aHrnorpadus.

Comment: CFA — common femoral artery, PTA — Posterior tibial artery, PA — Peroneal artery, ATA — anterior tibial artery, ang. — angiography.

Ceopka pna mopenum /
Model summary

Tabnnuya 2 / Table 2

War / -2 Log-npaBgononobue/ R-kBagpat Kokca v LLHenna / R-kBagpat Honpxenkepka /
Step plausibility Cox-Snell R? Nagelkerke's R°
5 253,671 ,360 480
Tabnnua 3 / Table 3
MporHocTuyeckas 3Ha4MMocCTb moaenm /
Predictive significance of the model
MpenckasaHHble /
Predicted
Ha6nogaewmble / Perp /
Observed Regr MPOLEHT NPaBUbHbLIX /
BoneH / 3n0poB / Percent correct
1] Healthy
BoneH /
Perp / " 50 14 78,1
War5/ regr 3n0pos. /
Step 5 Healthy 15 1 78,9
O6wwas npoueHTHasA gons / 78.5
Total percentage ’
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Tabnuua 4 / Table 4
OueHKa nepeMeHHbIX B ypaBHEHUM JIOTUCTUYECKOM perpeccum /
Estimation of variables in the logistic regression equation
B CpenHekBagpaTnyHas Banbg / CT.CB. 3Hau. / Exp (B)
owmbka / Wald Value
RMS error
Cr. mu.ngwm/ 811 220 13,561 1 ,000 ,444
Ischemia
MBA, anr. / -,022 004 33,504 1 000 979
CFA, ang.
LWar5/ MHO /
Step 5 INR 873 430 4,129 1 042 2,395
ca/ . ~3,159 605 27,228 1 000 042
Diabetes mellitus
Femornobuk (Hb) / 031 006 28,849 1 ,000 1,031
Hemoglobin

C 1enbro OLEHKH BUJAA CBSI3U U MPOrHOCTUYE-
CKOT'O BJIMSIHUS KaKIOTr0 U3 (PAKTOPOB HA IEPBUY-
Hy1o npoxoaumocts BIIII u BTII Gpi1a ucnosns3o-
BaHa JIOTUCTUYECKasi OMHapHas perpeccust (MeTox
HOLIAroBOro (MPsSIMOTro) BKIKOUYEHUS IEPEMEHHBIX ).
[TpeniosxeHHast MOJENb BEPOATHOCTH MTPOXOAUMO-
CTH IO CTENEHH UIIEMUH, IPOXOJAUMOCTH MOBEPX-
HOCTHOW O€IpeHHON apTepuH, HATMYUU CaxapHOTO
nuabeTa B aHaMHeE3€, JI0ONEepPalMOHHBIX JTaHHBIX
MHO u yposns remorio6una Hb obnanaer Beico-
KOU TIPOTHOCTUYECKON 3HAYMMOCTBIO, Criel(prIIHO-
CTBIO, YyBCTBUTEIBHOCTBIO U MH(POPMATUBHOCTBIO
(Tabm. 2—4).

[TocnenoBarenbHO ObLTH OTOOpaHbI Hanbosee
3HaynMble (PakTopsl (Tad. 4).

UHTepnpeTauna ypasHeHUdA
Nno oueHuBaeMbIiM NapamMeTpam

B mpoiiecce pa3spaboTku MOAenu OBIIH OTO-
Opanbl HanOoyee 3HAYUMEIE (DAaKTOPBI, KOTOPEIE
BOIILUTH B UTOTOBYIO PETPECCUOHHYIO (PYHKIIHIO:

b
1+e7
z :_O’SII.XCT.HIHeMHPI _0’222‘XHBA +

A€ p — BEPOATHOCTD, YTO IIYHT 6y,£[CT IpoxXoauM.

AHaIU3UPys HKCIOHHPOBAHHOE 3HAYCHHUE
mancoB (Exp (B)) (tabn. 4), koTopoe IMOKa3bIBaET,
BO CKOJIbKO Pa3 M3MCHHUTCS IIaHC BO3HUKHOBCHHS
U3y4aeMOTro COOBITHS, €CITH 3HAYECHHSI OJTHOTO U3 TIpe-
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JIUKTOPOB M3MEHMTCS HA €IUHHMITY HpU (PUKCUPOBAH-
HBIX 3HAUEHUAX MPOUMX MPEIUKTOPOB, MOKHO OTMeE-
TUTh, YTO HAUOOIIbIIIEE BIMSIHUAE HA IEPBUYHYIO MPO-
XOJIMMOCTb OKa3bIBAIOT CACAYIOIINE (PaKTOPHI:

— m3Mmenenue daxkropos «MHO» u «I'emorio-
oun (Hb)» yBennumBaeT BEpOSITHOCTH MEPBUYHON
npoxoaumoctu B 2,395 u 1,031 pa3a cooTrBercT-
BEHHO;

— ¢akrtopsl «Ct.umemun», «IIBA» u «CI»
YMEHBIIAIOT BEPOATHOCTD MEPBUYHON IPOXOIUMO-
ctu B —0,444, —0,979 u —0,042 paza COOTBETCTBEHHO.

OueHka ka4yecTBa
perpeccuMoHHO moaenmn

JJ1 oIleHKM KadecTBa JIOTMCTHYSCKOM perpec-
CHHM OBIIIM MCIIOJIL30BAaHEI MEPEI ONPENSIeHHOCTH
—2 Log-npaBnomnogodue, R-kBanpar Kokca u 1nena,
R-xBanpat Hoiimxenkepka (tadi. 2). [Iasg oneHKH
JIOJIM IIPABUIIBHO ONPEACIICHHBIX (IIepeKIacCudUIIm-
POBAHHBIX ) HAOJIIOIEHUH OBLITN MCIIOIH30BaHBI ITPO-
LIEHTHI KOHKOpaanuu (tadi. 3).

Mogens 001amaeT J0CTaTOYHO BHEICOKMMH ITPO-
THOCTHYECKUMHU CBoMcTBamMu. OHa B IICIIOM ITpaBUIb-
HO omnuckIBacT 78,5% HaOIIOJEHUNH, B TOM YHCIIC
OBLIO IIpeacKa3aHo BepHO 78,9% (cnenupuuHOCTh
MOJIENIN) U3 OOILEro YMcia HAOMIOIEHUH, B KOTOPBIX
pe3yabTaT ObUT MOJOXKUTENbHBIM; 78,1% — oTpu-
HATEILHBIM (41yYBCTBUTEIHHOCTh MOIEIIN).

Ha ocHOBaHMM BEIIICONMMCAHHOM MOJIEIN ObLIa
BBIBEPEHA aHATIUTHYECKAS IIIKAJIa IIPOrHOCTUYECKUX
3HAYEHUH C ONTHUMAILHON KOMOMHALIUEN MEXIY UyB-
CTBUTEILHOCTBIO U CHENU(HIHOCTBIO, OIPEACICH-
HBIX 10 pouenype ROC-ananusza (puc. 1, Tabm. 5).

275



Kacwsinos b.B. Becmnuk PY/[H. Cepus: Meouyuna. 2019. T. 23. Ne 3. C. 271—282

ROC Kpusbie

YyBCTBUTEJIbBHOCTb

0,64

T T
0.0 0.2 0.4 086 08 1.0

1 — CneundpuyHOCTb
JlnaroHanbHble CErMEHTbI, CrEHEPVPOBaHHbIE CBA3SIMU

Puc. 1. ROC-kpuBas npeanoxeHHon mogenm /
Fig. 1. ROC-curve of the proposed model

Tabnuuya 5/ Table 5
Mnowaab nop KpuBon
MepemeHHble pe3ynbTaTta npoBepku: NpeackasaHHas BePOATHOCTb /
Area under the curve
Test result variables: Predicted probability
O6nactb/ | CrangapTHas owmbka® / | ACUMNTOTUYECKOE 3Haqe|—|meb/ AcumnToTnyeckuin 95% noseputenbHbli nHTepBsan /
Area Standard error Asymptotic value Asymptotic 95% confidence interval
HuxHsasa rpaHuua / BepxHsa rpaHvua /
Bottom line Upper line

,849 ,023 ,000 ,804 ,894

lMpumeyvaHme: YpoBeHb 3Ha4YeHMst AaHHOW MOAEeNn CTaTUCTUYecKn aHadmmeln (p < 0,0001).
Note: The value level of this model is statistically significant (p < 0.0001).

Mnowapnp nop kpmeoii (AUC) coctaBuna 0,849, 4TO COOTBETCTBYET BbICOKON MHDOPMATUBHOCTU NPEAIOXEHHON MOaenu.
The area under the curve (AUC) was 0.849, which corresponds to the high information content of the proposed model.
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Fig. 2. The effect of ischemia on primary patency
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Fig. 3. The effect of the presence of trophic disorders on the primary patency
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Fig. 4. The influence of diabetes in history on the primary patency
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Fig. 6. Effect of atorvastatin / rosuvastatin intake on the primary patency
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Fig. 7. Effect of pentoxifylline intake on the primary patency
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B pesynbrate moctpoeHus rpauKoB BBIKHUBA-
eMmoctu Kammana-Maiiepa i Bcex aHaIM3UPYEMBIX
(bakTopoB OBLTH O0TOOpPaHBI JOCTOBEPHBIC U HAMOO-
Jiee HaIJIAAHBIE Pe3YNIbTaThl 3aBUCUMOCTH TIEPBUYHOM
HPOXOMMOCTH OT CTENEHU HILEMUH, HAIUYUS TPO-
(buUecKux pacCcTpONCTB, HANUYUS y MAlMEHTOB
B anamHe3e CJI, a Takke OT mpuemMa B mocieornepa-
IIMOHHOM TI€pHO/Ie KJIONKIOTpelia Wi aTOpBacTaT-
Ha/po3yBacTaTtuHa (puc. 1—S).

3akJioueHue

IIpn npoBeneHnn HemapaMeTPUUYECKOTO Koppe-
JSIMOHHOTO aHAJIN3a MPEIUKTOPOB PUCKA OKKITFO3UU
BIIII u BTII Oputa BBIsABICHA JOCTOBEPHAS OTPH-
LaTeabHas KOPPEISILIMOHHAS CBA3b IEPBUYHOM IIPO-
XO/IMMOCTH CO CTENEHbIO MIIEMHU U TPOPUUECKUMU
paccTpoiicTBaMM HUKHUX KOHEYHOCTEW, JAHHBIMU
nooneparonHon anruorpaduu, Y3U aprepuii HIDK-
HUX KOHEYHOCTEH, aHAIM3aMH KPOBU (TPOMOOIIH-
TaMH, JICMKOIUTAMH), TaHHBIMH JTUIIHIOTPAMMBI
(YPOBEHb TPUTIIMLIEPUIOB), JaHHBIMH KOAryJIorpam-
Mbl ((pubpunorenom) u CJ1 B aHamHe3e.

[TonoxxurenbHast KOPPENSUUOHHAS CBSA3b IEp-
BUYHOW MPOXOANMOCTH BBISIBUJIACh C JAHHBIMH aHa-
JM3a KpoBH (reMOrIoOMHOM, SpUTPOLIUTAMH), TaH-
HBIMH KOAryJorpamMMbl (BpEMEHEM peKabIr(uka-
IUM) U [IPUEMOM aTOPBACTATUHA/KJIONUIOTPEa,
MEeHTOKCU(UIITINHA, aKTOBETHHA.

WuTepec npeacrapisieT TOT GakT, YTO OTpULIa-
TEJIbHASI KOPPEISALMOHHAs! CBSI3b 110 JAHHBIM aHTHO-
rpaduu 1 Y3U aprepuii HUKHUX KOHEUHOCTEH JUIs
3bBA u MBA nosropsiercst. 9TO MOATBEPKIAET
YTBEPKACHHE O BaXKHOCTHU ITyTeH OTTOKA IpHU Orle-
parusix BITHI u BTIL. TpoMGonuTo3 1 JIEHKOIMTO3
SIBIISIFOTCS. BXKHBIMU TI0KA3aTEISIMA UMMYHHOTO OT-
BETA Ha OIEPALIMIO IIYHTUPOBAHMS U SBJISIIOTCS OJI-
HUMHU U3 IPEAUKTOPOB OKKJIFO3UU IIIYHTOB.

Ha cnenyromem stane npu npoBeIEeHUH pe-
IPECCHOHHOT0O aHaym3a Oblla COCTaBJIe€Ha JOCTOBEp-
Hasi MOZIe b KOMOMHAIMY CTENEHH UIIIEMHHU, IIPOXO0-
numoctH [1IBA cornmacHo 1aHHBIM 100TEPAluOHHON
anruorpaguu, CJ{ B anHamHe3e, 100NepariOHHbIX
nanHeix MHO u ypoBHS reMorinoOuHa, KoTopas
obsraaetr HauOOIBIIEH MPOTHOCTUYECKOW 3HAYH-
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MOCTBIO, OLIEHUBAIOLIEN BEPOSITHOCTH IEPBUYHON
npoxoaumoctu (78,5%). B Tom uncie 6bu10 npen-
cka3zaHo BepHO 78,9% (crneun@uyHOCTh MOJIEIIN)
U3 00ILero yucia HabIOACHHH, B KOTOPBIX pe3yiib-
TaT OBLI MOJOXUTENbHBIM; 78,1% — oTpumarens-
HBIM (4yBCTBUTEIBHOCTh Mojienu). [1Inomans nox
kpuBoii (AUC) coctaBuna 0,849, 4To COOTBETCT-
BYET BBICOKON MH(POPMATUBHOCTHU MPEATIOKEHHOTO
METO/1a BBIYUCIIEHUS MTOJYyYEHHON MOJIEH.

bonbmoe paznuuue mexnay O6ompHbiMU CJI
Y 37IOPOBBIMHU TTAIIEHTaMH Ha TOCTPOSHHOM TpaduKe
BbDKHBaeMocTH Karutana-Maiiepa MOKHO OOBSICHUTh
HE TOJBKO M3MEHEHUEM MHUKPOLUPKYJIATOPHOIO
pycia y Takux MalueHTOB, HO U He0OXOIUMOCThIO
HA3HAYEHUSI IONOJTHUTEIIBHON KOHCYIbTAIIMH 3H]10-
KPHUHOJIOTa C LEJIbI0 KOPPEKLMHU J103bl IPUHUMA-
€MBIX [IPernapaToB.

[IpumeHenne B KOMOMHAIMH TIPETIapaToOB aTop-
BacTaTWHA/pO3yBacTaTHHA, KIOMUIOTPENa, MeHTOK-
cU(UIITMHA, aKTOBETHHA B MOCIICONEPAIIMOHHOM I1e-
pHOJIE BEPOATHO YIYUIIUT PE3yIbTaThl ONEpaluil
IIYHTUPOBAHUS HUKHUX KOHEUHOCTEH.

[TocTpoennrie Tpaduku BeDKHBaeMocTu Kar-
naHa-Maifepa mpu npuemMe aTopBacTaTHHA/PO3Y-
BACTAaTHUHA, KJIOMUAOTPENIa HATJIAIHO MOKAa3bIBAIOT
«poBay» B npoxoaumocty BIIII u BTII B koH1Ee
MIEPBOr0 rojia Mocje ONeparyu, YTo BEPOSTHEE BCETO
CBSI3aHO C MIPEKpAaILEHUEM MpHeMa MaleHTaM1 JaH-
HBIX MpernapaToB. Bce moctpoeHHbie Tpad)uKu BhI-
»kuBaeMoctu Karana-Maiiepa HarisiiHO IEMOHCT-
pupyror nuHamuky npoxoaumoctu BIIII u BTII
B IIOCJICOTIEPAIIIOHHOM MEPHUO/IE.

Takum 00pa3oM, maMeHTaM y KOTOPBIX €CTh
OJIMH U3 TIEPEYUCIICHHBIX (paKTOPOB PUCKA WA UX
xomOuHarmst — KNHK, cyOokkimo3us Wi OKKIIro-
3usi [IBA cornacHo J1aHHBIM JOOINEPAMOHHON aH-
ruorpadun, CJ] B anamuese, yposerb MHO < 1,0
1 ypoBeHb remorioonHa mensiie 100, cremyer B mep-
BYIO OY€pElb COBETOBATH IIPOJIOHTMPOBAHHBII ITPUEM
nperapaToB aTOpBACTaTHHA/PO3yBacTaTHHA, KIIOIH-
Jorpena, MeHTOKCU(UIUIMHA, aKkToBeTuHa (Ooiee
1 roza, B uaeane NOXKU3HEHHO), HA3HAYaTh UM IIepH-
OJIMYECKUN MPODUITAKTUYECKUNA OCMOTpP Y COCYIH-
cToro xupypra uepes 1 mec., 3 mec., 6 mec., 1 rox
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U 2 ToJia mocie ornepaiuu ¢ BeimoiaHenuem Y 3U ap-
TEpUN HUKHUX KOHEYHOCTEHN U IIYHTA, a TAKXKE CO-
BETOBATh TaKUM MaIMEHTaM CaBaTh OOIIUI aHANN3
KpOBH (YPOBEHB JIEHKOIIUTOB U TPOMOOIIMTOB).
[Tpu oOHapyskeHHH MPU3HAKOB T€MOTUHAMUYIE-
CKHM 3HAYUMOTO CT€HO3a B IIYHTE, 3 UMEHHO ITHKO-
BOW CUCTOJIMYECKOW CKOPOCTH KPOBOTOKA B IITYHTE
COTJIACHO AaHHBIM fontieporpaduu 6onee 200—
300 cMm/c u cpeaHel CKOPOCTH KPOBOTOKA B IIIYHTE
HIKe 45 cM/c, a TakKe MaJeHUH JOAbDKEIHO-TIIE-
yeoro unjekca o 0.15—0.20 mauuenrtam ciemyer
PEKOMEH10BaTh OBTOPHOE ONEPaTUBHOE JICUYEHHE.

HNndopmanus o BkjIaae aBTOPOB:
KacesanoB b.B. — koHnenmus, nu3aitH uccie0BaHus, Halu-
CaHUEe TEeKCTa.

DuHAHCHPOBAHUE UCCJIEI0BAHUS TIPOBOIUIOCH 3a JIMYHBIH
CUeT aBTopa.
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Searching for the Optimal Predictors’ Model
for Occlusion of the Femoral-popliteal
and Femoral-tibial bypasses

B.V. Kasyanov

Orel State University, Orel, Russian Federation

Abstract. Risk factors affecting the patency of shunts after infrainguinal reconstructions have been known for a long time.
But so far, no effective model has been proposed, that allows to predict in a particular patient at what time and with what
combination of risk factors bypass occlusion will occur. A statistical analysis of the risk factors for occlusion of such bypasses
was made and developed a reliable prognostic model based on the regression function. A retrospective analysis of 136 cases
of femoral-popliteal bypasses and femoral-tibial bypasses was carried out at the Department of Vascular Surgery of the Orel
Regional Clinical Hospital from 2008 till 2018. Statistical data analysis was performed using Spearman’s rank correlation, binary
logistic regression, ROC-curve and Kaplan-Meier survival graphs using IBM SPSS Statistics 22. A correlation was found between
almost all analyzed factors and primary permeability. Based on the logistic regression, a reliable model of a combination
of ischemia, superficial femoral artery patency, diabetes history, pre-operative INR data and hemoglobin level, with high
prognostic significance, specificity, sensitivity and informativeness, was compiled. The constructed Kaplan-Meier survival graphs
showed the dependence of the degree of ischemia and trophic disorders, history of diabetes, and the use of clopidogrel,
atorvastatin / rozuvastatin, pentoxifylline, actovegin in the postoperative period from the primary patency over the time.
To the patients, who have occlusion risk factors proposed in the developed model, should prolonged atorvastatin/rosuvastatin,
clopidogrel, pentoxifylline, actovegin intake (more than 1 year, ideally for life) first be advised, and also they should appoint
a periodic preventive examination of a vascular surgeon after 1 month, 3 months, 6 months, 1 year and 2 years after surgery with
an ultrasound scan of the lower limb arteries and a bypass, as well as a complete blood count analysis (leukocytes and platelets).
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SHAOMETPMO3 KaK NPUYnHa
BHYTPUOPIOLLHOIrO KPOBOTEYEHUS NPU 6EPEeMEeHHOCTM!.
KnuHunyeckum cny4yam

IO.A. PeB3oeBa, E.IO. lllakypoBa

TlocymapcTBeHHOE OIOKETHOE YUpEekKIACHUE 3paBooXpaHeHusl «PecmyOnukaHCKul IeprUHATAIBHBIN IIEHTPY,
r. [lerpo3zaBoack, Kapenus, Poccus

Pe3tome. OnpernienieHa 3HAYNMOCTh U aKTyaJbHOCTH MPOOIEeMBI SHAOMETpHO3a 1pu 6epemenHocTH. 10% >XSHIMH B PEIpOIyK-
THBHOM II€PHOAE CTPagaeT SHAOMETPHO30M PA3IMYHON JIOKAIU3aLH. 25% OSpeMEeHHOCTel y MalMeHTOK C SHAOMETPHO30M
OCJIOKHSIOTCS PEXKJIEBPEMEHHBIMU posiaMu. VI3yueH KIMHUYECKUH ciydail BHyTPHOPIONIHOTO KPOBOTEUEHHS Y OepeMeHHOM
IIpU CpoKe rectanuu 32 Heaenu U 6 AHel B Bo3pacTe 28 JIeT ¢ S3HAOMETPHO30M PETPOLIEPBUKANIBHON oKanu3anuu. IlpeacraBneHsl
pe3ynbTaThl 00CIIe0BaHMUSI 1 OCOOEHHOCTH AMAarHOCTHKHM BHYTPHOPIOLIHOTO KPOBOTEUCHHS Y OEpEeMEHHBIX C PeTpOLepBU-
KaJIbHBIM 3HJIOMETpU030M. OCHOBHBIMU METOJAMU JAUATHOCTUKHU SIBUJIUCH U3YyUCHHE aHAMHE3a, YIbTPa3ByKOBOE U KIIMHHKO-
nabopartopHsle uccnenoBanus. CI0KHOCTH B JUarHOCTUKE KPOBOTEYEHHS OCHOBBIBAJINCH Ha PEIKOCTH AAHHOTO OCJIOXKHEHUS
npu OepeMeHHOCTH. Y3V MO3BOJIMIIO JOCTOBEPHO BBIIBUTH HAIMYME JKHIKOCTH B OOJIBIIOM KOJIMYECTBE B OPIOIIHON IOJIOCTH
1 MaJIOM Ta3y, UCKIIIOYUTh HAJIMYHE BHYTPUMATOYHOIO KPOBOTEUEHHs. [laHHbBIE KIMHUKO-Ta00paTOPHOTO MCCIIENOBAHMS YKA3bIBAIH
Ha TSDKECTb COCTOSIHUS MAlMEHTKHU. Taxke MOSIBUINCH MPU3HAKU HE TSDKEJIOTo JHucTpecca Iuioaa. beulo mpuHITO peuieHne
00 AKCTPEHHOM pOJIopa3peleHly onepaniell kecapeBa CEeUeHHsI M PeBU3HHU OpIOIIHOM HosiocTh. Bo Bpemst oneparmu kecapesa
cedyeHUsl B OPIOIIHOM MOJI0CcTH 0Ka3anoch 500 M TEMHBIX CT'yCTKOB KpOBH. TSKECTh COCTOSIHUS HEIOHOIIEHHOTO HOBOPOXKIIECH-
HOT'O COOTBETCTBOBAJIA IE€CTALMOHHOMY CPOKY. VICTOUHMKOM KpOBOTEUEHHs ObUIM O4Yaru 3HIOMETPHO3a IO 3aHel CTeHKE MaTKu,
KOTOPBIE SIBUIHCH BEPOSTHOM NMPUYHHOM CIIOHTAHHOTO TEMOIEPUTOHEYMA. B onepannoHHyro ObLIN MPUBICYEHBI BPAYl CMEKHBIX
XUPYPIHYECKUX CIEeNUaIbHOCTEH, B pe3yabTaTe PeBU3UN OPIOIIHOM IOJIOCTH APYTHX 04aroB KPOBOTEUEHHMS HE BBIABICHO.
TedeHne noceonepaioHHOTo neproia 0e3 ocI0KHEHHH. [IaHbl BO3MOXKHBIE 00IIHE PEKOMEHAAIINH 110 BEICHUIO OCPEMEHHBIX
C TSDKENBIMU (hopMaMu 3HIOMETPHO3a.
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IIo maHHBIM cTaTUCTUYECKON rpymnsl Bce-
MUPHOT0O OaHKa, SHJOMETPHO30M CTPaJaeT Kaxjaas
10 >xeHIIMHA peNpPOIYKTHBHOIO BO3pacTa, TO €CTh
176 muH xeHIuH B Bo3pacte oT 15 1o 49 ner, uto
MO3BOJISIET OTHECTH JAHHYIO MATOJOTHIO K pa3psy
SMUAEMUN W CTaBUT €€ Ha CTYMEHb 3a00JIeBaHUIA,
YTPO’KAIOLIUX HALIMOHAJILHOM 0€3011acHOCTH.

B pesynbrate xupyprudeckoro jieueHust Qep-
TUJIBHOCTh BOCCTaHaBIUBAOT 20—53% KeHIuH.
Bricokas yactora peunaua — g0 40%, yrposa
BbIKMIbIIA cocTaBisieT 30—50%, dactora mpex-
J€BpEMEHHBIX poaoB — 25%, yacToTa Kecapena
ceueHust — 35%. Bricokuil puck npenjiexaHus
naneHTsl [1]. Benymye npuduHbl HaOII01a€MbIX
PHUCKOB TIPY SHIOMETPHO3€ BO BpeMsi OEPEeMEHHOCTH
B OOJIBIIMHCTBE HEM3BECTHBL. JHIOMETPUO3 Ha JaH-
HBIA MOMEHT CUHUTAETCS TJIABHBIM (PAaKTOPOM pHUCKa
Pa3BUTHUS CIIOHTAHHOT'O I'€MOIIEPUTOHEYMA BO BpeMsi
OEpEeMEHHOCTH, YTO CBSA3aHO C OTTOPKEHHUEM BBICO-
KOBaCKYJISIPU3UPOBAHHON SHIOMETPUOUIHON TKAHHU,
MHAYLHUPYEMOM HU3KUM YPOBHEM MpPOTECTEPOHA
[1—4]. Cumraercs, 94TO KOAryysaIus 04aroB dHI0-
MeTpro3a B 00JIaCTH MaTOYHOTO IMepeleika win
XUPYPrUYECKOE HCCEUYEHUE PEKTOBATMHAIBHOIO
odara MOTYT OCHAOJISTh 3aJHIOI0 CTEHKY MAaTKH,
B CBSI3U C YEM MaTKa MOABEPKEHA PUCKY pa3pbiBa
BO Bpems 6epemenHoctr win ponos [1, 3, 5]. Co-
r1acHO AMEPUKaHCKOMY 00IIeCTBY (PEepTUIILHOCTH
npu OOHAPYKEHHH Hapy>XHOTO SHIOMETPHO3a
BO BpeMs JIAIAPOCKOMUU HEOOXOUMO OIPEIETUTh
CTa/INI0 pacIpOCTPaHEHNUs IHAOMETpUO3a [6, 7].

Knuauueckuii coxyyaii

[TarmenTka /[., 28 ner, xurenpHUIA ropoaa [et-
PO3aBOJICK, COCTOUT B 3apETUCTPHUPOBAHHOM Opaxe,
pabotaet. CTpagaeT XpOHUYECKOH JKele301eUIIHT-
HOI aHeMUCH.

Axywepcro-eunexonocuyeckuil aHamHes:. MEHCT-
pyaiibHas GyHKIUS He HapyiieHa. [TooBast )KU3Hb
¢ 23 net. B 2016 r. BeIsiBIEHA Y3HAOMETPUOUTHAS
KucTa jieBoro suynuka. B 2017 r. B ®I'BY um.
B.A. AilMazoBa — oIlepaTHBHOE JIAIIapOCKOIIIYe-
CKO€ JICYCHHUE T10 ITOBO/Ty HAPYKHOTO TEHUTATEHOTO
sHpoMeTpro3a IV cranuu (3HIOMETPHONUIHBIN HH-
(UIBTPAT KPECTIIOBO-MATOYHBIX CBS30K M PEKTO-Ba-

THHAIIBHOM TeperopoIKi, SHIOMETPHO3 CHTMOBH/I-
HOM KHIIIKH, TA30BOM OPIOIIMHBI, SHIOMETPHOMTHAS
KHCTa JICBOTO SIMYHUKA). BEITIOJIHEHO HCCeUeHUE
SHJIOMETPHOHIHOTO UHMUIIBTPATa PEKTO-BarHHAITh-
HOH IEperopoiKd U HHPUIbTpATa CUTMOBHIHON
KUIIIKY, OBaPUOITUCTIKTOMUS ClieBa. Pe3ynbrar ruc-
TOJIOTUYECKOIr0 MUCCIICAOBAHU: (PHOPO3HAS U KHUPO-
Bas TKaHb C oyaramu sHaoMerpuo3sa. [Ipunumaia
Buszanny B TeueHue 6 MeCSIIEB.

V manueHTKky ObLIO HOIY4eHO HH(POPMUPOBAH-
HOE coracue Ha 00pabOTKy EepCOHANBHBIX JaHHBIX.

ITo noBoay naHHOM OepeMEHHOCTH HAOIIOIaIach
¢ 8 Henenb. B 6 Henens — yrposa npepsiBaHus Oc-
PEMEHHOCTH, MH(EKIHS TOJIOBBIX IMyTel. | ecTareHb
(mrodacTon mo 20 Mr B fieHb) NprHKMaJIa 10 12 He-
nenb. Y3 B 12,1 u 20,1 Heneno — MaTOJIOTHH
HE BEIABIICHO. B 0OMEHHOI BBIIMMCKU U TIPOTOKOJIA
orepaiuu u3 1eHTpa uM. B.A. Aima3opa He ObLIO.

15.09.18 r., B 11 4. 40 muH. OblIa JOCTAaBIIEHA
MCII B npuemHbIii okoil PecmyOnnkaHckoro me-
punatansHoro rentpa (PITL) r. I1. mist uckimodeHys
aKyIIePCKOW MaTOJIOTHUU C IUarHo3omM: bepemen-
HOCTh 32 Hepenu 6 aHeil. CMHKOMAIBHOE COCTOSI-
aue? OcMoTpeHa AeKypHBIM BpadoM. Ha MoMeHT
oOpallleHHsT COCTOSIHUE YIOBIETBOpPHUTENLHOE. JKa-
700bI Ha PE3KYI0 cladoCTh, KOTOpas MOSBUIACH
noma rociie akrta aedekarmu B 10 4. 00 MuH., rojo-
BOKPYKEHHE, TOITHOTY, TIOCIIE Yero KpaTKOBPEMEH-
Has 1MoTepst co3HaHus. PoacTBeHHMKaMU BBI3BaHA
opuraga CII. [lleBenenre mIoaa omryIiaga XopoIro.
Boneit BHU3Y KUBOTA, MaTOJIOTUYECKUX BBIICICHUN
13 TIOJIOBBIX ITyTeH HEe OBLIO.

Obvexmusnwiti cmamyc. B cosnanuu. Koxa uric-
Tasi, po3oBasi. TOHBI cep/ilia SICHbIE, PUTMUYHBIC,
YCC — 80 ya/mun. AJl: 100/60 mm pr. cT. (2). Tem-
nepatypa tena 36,5 °C. JKuBot yBennyeH 3a cuer
OepeMeHHON MaTKH, MITKHHA, 6€300JIe3HEHHBIN TTPH
nanprnanui. CUMIITOMBI pa3Ipa)KeHust OPIOITHHBI
oTpuIateNbHple. MaTka B HOPMOTOHYcCe, 0e3001e3-
HEeHHast BO Bcex oTnaenax. [lomoxxeHne miuoaa mpo-
JIOJTbHOE, TIPEIJIeKUT TOJI0BKA, MOABI)KHA HAJ BXO-
oM B Maunblii Ta3. CeppneOueHue 1uiofa siCHOE,
purmuunoe, 140 ya./muH. [loprarusueiM Y 3-armna-
paroM yOeqUTeNbHBIX IaHHBIX 32 OTCIIOWKY ILIAICH-
TBI HA MOMEHT OCMOTpa He moiyudeHo. C yueToM
PE3KOT0 TOJIOBOKPYXKEHHSI, 0OMOPOYHOTO COCTOS-
HUS JOoMa JUIsl UCKJIIOUEHUSI OCTPOU COCYIUCTOU
Y HEBPOJIOTMUYECKON MaTOJIOTUH ObLila HaITpaBJIcHA
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B boJbHUIY CKOpOW MEIUIIMHCKOW MOMOIIU
(bCMII) va MCIL.

B BCMII ¢ 11 4. 50 muH. no 14 4. 40 mMuH.
Ha ypOBHE MPHEMHOT0 MOKOs 00cIieoBaHa JeKYp-
HBIM TEpaNeBTOM, HEBPONATOJIOTOM, XHPYPIOM.
B ximHMYecKkoM aHaM3e KPOBU BBISBIICHA aHEMUS
I crenenn. B ananuse mMoun — JEHKOLMTYpHS.
[o nanabIM OKI' — cHHYCOBBII pUTM. 3aKIIIOYEHNE
HeBporarojora: naHuex 3a OHMK, CAK, o6beMm-
HOE 00pa3oBaHKE, OCTPYIO HEMPOMH(MEKIHIO HE T10-
JIy4€HO. 3aKIFOUEHNE XUPypra: OCTpbIi 1ucTHT. MH-
¢dexus MBII. 3axmouenne Tepanesta: MMBILL
bepemennocTs 33 Hemenu, yrposa MmpepbIBaHUA
OepeMeHHOCTH. AHeMus1 OEpeMEHHBIX JIETKOH cTe-
nenn. Hayata nH}y3Hus1 H30TOHMYECKOro pacTBOpa
xyopuna HaTpus. HampaBneHa mepeBo3koil 00-
patHo B PIILI.

B 14 4. 50 MuH. gocTaBieHa B MPUEMHBIN T10-
kot PIILI. XXamoOs! Ha pe3Kyro c1abocTh, TOJIOBO-
Kpy>XEHHE COXPaHIIOTCA. YXy/IIeHHe o0Iero camo-
YyBCTBHSI IPU IPUHITUU BEPTUKAIBHOIO MIOJIOXKE-
Hus. ['0JIOBHBIX 00JICH, PBOTHI, HAPYIIICHUS 3PCHUS
He Ob110. B co3nanun. CocTosiHue cpeHel cTeneHu
TspkecTd. ToHBI cepana sicaple, purtMuunbie, YCC
88 yn/mMuHyTY. [IpIXaHUE BE3UKYIIPHOE, XPHUIIOB
He 6bu10. Al — 100/60—95/55 MM pt. cT. U —
18/mMunHyTY. JKHBOT MATKHH, y4acTBYET B aKTe Jbl-
XaHWsI, YyBCTBUTEIIBHBIN MPH MATBIAIMH HAJI JIOHOM.
Matka B HOpMOTOHYCe, 6e300JIe3HeHHas! BO BCEX
otnenax. CepaneOrenue miojia ICHoe, pPUTMUYHOE,
140/munyTy. OKONOMIIONHBIE BOABI 11enbl. [Tatomno-
rudecKkux BblgeneHuil Her. Ilpu BHyTpeHHEM wHcC-
CJIEIOBAHUU: POJIOBBIC ITyTH COXPAaHEHBI, CBOJIBI
He HaBucaroT. OcMoTp 6e300e3HeHHbIH. C ydeTom
COCTOSIHUS OepeMEeHHOH Uil YTOUHEHHsI AUarHos3a
B CPOYHOM TMopsizike ObUT0 BhIMoHEHO Y3U 1oga,
TUIATICHTHI ¥ OpraHoB OproirHo#t mojoctu. Ha Y3U:
Bbepemennocts 32 Henenu 6 aHel. Jlommiepomer-
pHsi — CHIDKCHHE KOMIIEHCATOPHBIX BO3MOKHOCTEH
TUT0/1a 3a CYeT AMHU3010B Opamukapauu a0 100/mu-
HyTy. Janneix 3a [IOHPII wet. B OpromHoi nomo-
cTu OepeMEHHOW 3HaYUTENBHOE KOJIMYECTBO CBOOOI-
HoM skuakocTh. ITouku, meyeHs — 0e3 maToJIoruu.
B xiMHMYeckoM aHanmM3e KPOBU: aHEMHS JIETKON
creneHu (CHWXKeHHEe remorimoomHa crl03,0 I'/n
no 96,0 I'/n, rematokpur 25,5%, JEHKOIUTO3
26,8 I'/n). buoxuMudeckue moOKa3aTedd KPOBHU
B Tpejieniax HopMbl. B o01em ananmmse moun 6enox
0,26 1/11, MOYEBOI 0CAJIOK B HOPME.
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[Auarno3 npu mnoctyruieHuu: bepeMeHHOCTh
32 uwenenu 6 aueii. OT'A. Tlpu3Haku BHYTpHUYTPOO-
HOUW THIOKCUM TuIona. BHYTpHOpIONIHOE KPOBOTE-
yeHre? XpoHUYeCKas kKele30ePUIUTHAS aHEMUSL.
OHnoMerpuouaHas 0Oone3Hb. Mwuomus crnaboit
CTETCHU.

C y4eToM NPHU3HAKOB BHYTPUYTPOOHOW THIIO-
KCHH ILIOJIa U TOJ03PCHMSI Ha BHYTPHOPIOIIHOE
KPOBOTEUYCHHE TTOKa3aHa B CPOYHOM IOPSIAKE OIle-
panus KecapeBa CEYCHHUSI ¢ BO3MOXKHBIM PacCIIUpe-
HUEM 00BeMa OTIepaITiy U IIPUBIICYCHUEM XUPYPTOB.

Onepayus. CpenHe- M HIDKHECPEIUMHHAS Jiama-
poromusi. KecapeBo ceuenue. [IpenrpoBanue Oproiii-
HOM MOJIOCTH. DHIOTPaXEATHHBIA HAPKO3.

[Tocne mamaporomun 0OHAPYKEHO B OPIOITHON
nonocT 500 MIT TEMHO-KPOBSIHUCTBIX CTYCTKOB JKH/I-
KoM kpoBU. ICTOYHUK KPOBOTEUEHUS ITOKA HE SICEH.
B pany npemiexxut OepemerHas Matka. CTEHKH po-
30BBIC, HE M3MeHEeHbI. CIIaeyHbIN MpoIiece He BhIpa-
keH. Breimonnena ructepotomus o Kepy-I'ycakony.
OKONOIUIOAHBIE BOABI CBETIHIE. 32 TOJIOBKY U3BIIE-
YeHa XUBasg HEJOHOIICHHAs JEBOYKA C OLEHKOM
o mkane Anrap 4—o6 0., maccoit 2080 r, poctom
44 cwm. [perentuBHO BBeaeH kapOerouuH 1,0 B/B.
Ilocnen otaeneH U BhIACICH, 0€3 0COOCHHOCTEH.
[InanentapHas miomaaka — IO 3aJHEH CTEHKeE.
CTEHKHU MaTKH IIEJNBI, TOJI0CTh MATKH 03 0COOCH-
HocTeil. Marka ymura, COKpaTuiach, BhIBEICHA
B pany. Ilo 3amHell cTeHke B 00JacTH HIDKHETO
CErMEHTa UMEETCSl YMEPEHHBIN CITACYHBII NIPOLECC
MEXy CTEHKOW MaTKW U CUTMOBHUJHOW KHUIIKOM,
TaM XK€ Ha CTEHKE MaTKH OOHapy>KEeHO 2 ouara 3H-
nomeTpuosa pazmepamu 2,0 X 3,0 m 2,0 X 1,5 cm
C KPYIHBIMUA KPOBOTOYAIIUMHU COCYyJaMu. Brimos-
HEH T'€éMOCTa3 HaJOKEHUEM OTIENbHBIX IIBOB, UC-
MOJIb30BaH TeMo6JoK. KpoBoTeueHne ocTaHOBIIEHO.
XUpypramu BbITIOJIHCHA PEBHU3USI OPraHOB OPIOIIHOMN
TIOJIOCTH, IPYTHX UCTOYHUKOB KPOBOTECUCHUS HE BBI-
siBrieHo. VIMeroTcs Menkue o4aru pachnpoCTpaHEeH-
HOTO SHJIOMETPUO3a HA MPUAATKAX MATKH, KHILIEY-
HHKe 1 OprommHe. O6mias kposonotepst 1200 mi.

B mocneonepannoHHOM TIEPHOC BBISBICHA aHE-
MU CpeJIHEN cTeneHu TskecTu. [IpoBoannach uH-
¢y3us npenaparos xene3a. ¥Y3M opranoB mManoro
Taza — 0e3 ocoOeHHOcTel. TedeHue mocnepoo-
BOro mnepuona 6e3 ocnoxuenuit. Ha 6-e cytkum
¢ pebeHkoM BbImHcaHa B JleTckyto peciryOnHuKaH-
CKYI0 OOJILHHUITY.
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BriBoabI

JlnarHocTrka HapyXHbIX (JOpM 3HIOMETPUO3A
KpaiHe CJI0)KHA. bepeMeHHbIe ¢ SJHAOMETPUO30M
MMEIOT BBICOKUH MPOIEHT PAa3IHMYHBIX OCIIOKHEHUH.
Takue ocnoxHeHUs OEPEMEHHOCTH C SHIOMETPHUO-
30M, KaK CIIOHTaHHBIA TeMOIEPUTOHEYM, Tiepdopa-
1Usl KAIIEYHUKA U Pa3pblB MATKH, MPEICTABISIOT
co0oM omacHble JUIsl )KU3HU CUTYallUd, OHU PEIKU
U HenpeackasyeMbl. HecMoTps Ha oTCyTCTBHUE Ka-
KHUX-JIHOO KOHKPETHBIX MEPONPUITHN IO BEACHUIO
JTAHHBIX MAIMEHTOK MPU OEPEeMEHHOCTH 3TH YKEHIIHU-
HBI JIOJOKHBI OBITH OTHECEHBI B I'PYIIITY BBICOKOTO
pHcKa 1 HaOIIOAAThCS B CHELMAIN3UPOBAHHBIX CTa-
nroHapax. O0s3aTenbHO HATMYHE B OOMEHHBIX Kap-
Tax BBIIMCOK U MPOTOKOJIOB OIEpaluii, MPOBEICH-
HBIX y JJAHHBIX O€PEMEHHBIX TI0 TIOBOLY SHIOMETPH-
032 ¥ IPYTUX XUPYPrUUYeCKUX BMEIIATEIbCTB.
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Endometriosis as a Reason
of Intraabdominal Bleeding in Pregnancy.
Clinical Case

Y.A. Revzoeva, E.Y. Shakurova

Republican perinatal center, Republic of Karelia, Petrozavodsk, Russia

Abstract. The article defines the significance and relevance of the problem of endometriosis during pregnancy. 10% of women
in the reproductive period have different localization of endometriosis. 25% of pregnancies with endometriosis are complicated
by preterm labor. The article presents a clinical case of intra-abdominal bleeding in a 28-year-old pregnant woman with retrocervical
endometriosis at gestation age of 32 weeks and 6 days. The article covers the results of examination and special diagnostic
procedures of intra-abdominal bleeding in pregnant women with retrocervical endometriosis. The main diagnostic methods
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were the study of past medical history, ultrasound examination, and laboratory tests. Due to their infrequency during pregnancy
internal bleedings present difficulties in their diagnosis. Ultrasound reliably revealed a large amount of fluid in the abdominal
cavity and small pelvis and excluded the presence of intrauterine bleeding. Clinical and laboratory tests indicated the severity
of the patient's condition. Symptoms of moderate fetal distress were also identified. Therefore, a decision was made about
an emergency delivery by the cesarean section followed by an abdominal revision. During the cesarean section, 500 ml of blood
in the form of dark blood clots was found in the abdominal cavity. The condition of the premature newborn was in conformity
with his gestational age. The source of bleeding were the of endometriosis on the back wall of the uterus. These focuses most
likely caused hemoperitoneum. The revision of the abdominal cavity did not find any other foci of bleeding. The postoperative
period was uneventful. The article provides general guidelines for the management of pregnant women with severe forms

of endometriosis.
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Correspondence Author: Revzoeva Yulia Anatolievna, Obstetrician-gynaecologist, GBUZ of the Republic of Karelia “Republican
perinatal center”, Republic of Karelia, Petrozavodsk, Siktivkarskaja-9, Russia

E-mail: yulia7rev@mail.ru

According to the World Bank’s statistical
group, every 10 women of reproductive age suffer
from endometriosis, that is, 176 million women aged
15 to 49 years. The statistics makes it possible to
classify this pathology as an epidemic and include
it in the group of national security threatening
diseases. As a result of surgical treatment, 20—53%
of women restore fertility. The recurrence rate is
high, up to 40%, the risk of miscarriage is 30—50%,
the frequency of premature labor is 25%, and the
frequency of cesarean section is 35%. There is a high
risk of placenta previa [1]. The leading causes of
endometriosis risk during pregnancy are not known
in most cases. Nowadays, endometriosis is the major
risk factor for the development of spontaneous
hemoperitoneum during pregnancy, which is asso-
ciated with the rejection of highly vascular endo-
metrioid tissue, induced by low levels of proges-
terone [1—4]. It 1s believed that coagulation of
endometriosis foci in the uterine isthmus or surgical
excision of the rectovaginal lesion can weaken
the posterior wall of the uterus, and therefore the
uterus is at risk of rupture during pregnancy or labor
[1, 3, 5]. According to the American Fertility Society,
if external endometriosis is detected during laparo-
scopy, it is necessary to determine the stage of its
spread [6, 7].

Case Report

Patient D., 28 years old, a resident of the city,
married, having a job. She has chronic iron defi-
ciency anemia. Obstetric and gynecological history:

CASE REPORT. OBSTETRICS AND GINECOLOGY

menstrual function is not impaired. She started her
sexual life at the age of 23. Endometrioid cyst of
the left ovary was detected in 2016. Operative lapa-
roscopic treatment for external genital endometriosis
stage IV (endometrial infiltration of the sacro-uterine
ligaments and recto-vaginal septum, sigmoid endo-
metriosis, pelvic peritoneum, endometrioid cyst of
the left ovary) was made in 2017 at Federal State
Budgetary Healthcare Institution named V.A. Alma-
zov. Endometrioid infiltration of the recto-vaginal
septum and sigmoid colon infiltration were excised.
Ovariocystectomy on the left was performed. The
result of histological examination: fibrous and adi-
pose tissue with foci of endometriosis. Medication:
Visanne for 6 months.

The patient received informed consent to the pro-
cessing of personal data.

The current pregnancy was under medical super-
vision since the 8th week. At 6 weeks — threat of
spontaneous abortion, infection of the genital tract.
Treatment received: progestin (Duphaston 20 mg
per day) up to 12 weeks. Ultrasound at 12.1 and
20.1 week was normal. Her Exchange Card did not
contain summary from the history of the disease
or the protocol of surgical treatment at the Federal
State Budgetary Healthcare Institution named
V.A. Almazov.

09.15.2018, at 11 am 40 min. she was taken by
ambulance to the emergency room of the Republican
Perinatal Center (RPC) to exclude obstetric patho-
logy with a diagnosis of: Pregnancy 32 weeks 6 days.
Syncopal state? Patient was examined by the doctor
of the emergency room. The patient complained of
lightheadedness (presyncope), which appeared
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at home at 10 am, after an act of defecation, accom-
panied by vertigo, nausea, followed by a short-term
loss of consciousness (syncope). The lower abdomen
not painful, no pathological secretions from the geni-
tal tract. The movement of the fetus was felt well.

Clinical condition. In full awareness. The skin is
clean and pink. Pulse is rhythmic. Heart rate —
80 bpm. Blood pressure — 100/60 mm. Body tem-
perature of 36.5 °C. The abdomen is enlarged due to
the pregnant uterus, soft, painless on palpation.
No symptoms of peritoneal irritation. The tone of
the uterus is normal, painless palpation. The position
of the fetus is longitudinal, presents the head, is
mobile above the entrance to the small pelvis.
The fetal heart beat is clear, rhythmic, 140 bpm.
The portable ultrasound did not find convincing
data on placental abruption at the time of the exami-
nation. Considering the previous vertigo and syn-
cope, she was referred to an emergency medical
care hospital to rule out acute vascular and neuro-
logical disorders.

From 11 am 50 min up to 14 am 40 min in the
emergency room she was examined by a general
practitioner, neurologist, and surgeon. Complete
blood count — anemia I degree. Urinalysis — leu-
kocyturia. ECG — sinus rhythm. The conclusion
of the neurologist: no data received for cerebrovas-
cular accident, subarachnoid hemorrhage, brain
masses, or acute infection of the brain. Surgeon:
acute cystitis, urinary tract infection. General prac-
titioner: urinary tract infection, pregnancy 33 weeks,
threat of termination of pregnancy, mild anemia of
pregnancy. Sodium chloride solution was started.
The patient was sent back to the RPC by ambulance.

At 14 am. 50 min. she was taken to the emer-
gency room of the RPC. Complaints of severe weak-
ness and vertigo persist; her general condition wors-
ens in an upright position. Headaches, vomiting,
visual disturbances are not present. In full aware-
ness. General condition of moderate severity. Pulse
is clear, rhythmic, heart rate 88 bpm. Normal
breathing, no wheezing. Blood pressure is 100/60 —
95/55 mm. Respiratory rate is 18 per minute. The
abdomen is soft, is involved in the act of breathing,
sensitive to palpation above the womb. The tone
of the uterus is normal, painless palpation. Fetal
heart beat is clear, rhythmic, 140 bpm. Amniotic
fluid are intact. There are no abnormal secretions.
Internal examination: the birth canal is saved, the

vaults do not hang, examination is painless. Taking
into consideration the condition of the pregnant
woman, an ultrasound of the fetus, placenta and
abdominal cavity was performed urgently to clarify
the diagnosis. US: pregnancy 32 weeks 6 days,
Doppler — reduction of the compensatory capacity
of the fetus due to episodes of bradycardia up to
100 bpm; no signs revealed for placenta abruption;
significant amount of free fluid In the abdominal
cavity; kidneys and liver are normal. Blood count:
mild anemia (decrease in hemoglobin from 103.0 G/l
to 96.0 G/I, hematocrit 25.5%), leukocytosis
26.8 G/1). Blood biochemical parameters within the
normal range. The urine protein is 0,26 g/l, urinary
sediment is normal.

Diagnosis: Pregnancy 32 weeks 6 days. Bur-
dened gynecological history. Fetal hypoxia. Intra-
abdominal bleeding? Chronic iron deficiency
anemia. Endometrioid disease. Mild myopia.

Because of the signs of intrauterine hypoxia of
the fetus and suspicion of intra-abdominal bleeding,
a cesarean section is urgently indicated; it is ex-
pected that the surgery will be expanded and, pos-
sibly, require participation of general surgeons.

Surgery. Middle and lower median laparotomy.
Cesarean section. Drainage of the abdominal cavity.
Endotracheal anesthesia.

After laparotomy, we found 500 ml of dark-
bloody clot and liquid blood in the abdominal cavity.
The source of the bleeding was not clear yet. A preg-
nant uterus appeared in the wound. The walls of the
uterus are pink, not changed, adhesions are not pro-
nounced. Keru-Gusakov hysterectomy was per-
formed. Amniotic fluid was light. Alive premature
girl with was extracted for the head. Weight is
2080,0 gr., length is 44 sm, Apgar score is 4/6.
Carbetocin 1.0 ml IV was preventively administered.
The placenta was separated and removed. Placental
bed was on the back wall. The walls of the uterus
are intact, the uterus without disturbances. The
uterus is sutured, reduced, removed in the wound.
A moderate adhesive process was found along the
back wall in the region of the lower segment bet-
ween the uterus and sigmoid colon. There, on the
wall of the uterus, 2 lesions of endometriosis were
found with sizes of 2.0 X 3.0 and 2.0 X 1.5 cm with
large bleeding vessels. Hemostasis was performed
by suturing, Hemoblock was used, and the bleeding
was stopped. Surgeons performed a revision of the
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abdominal organs, other sources of bleeding were
not identified. There are small foci of spread endo-
metriosis on the uterine adnexa, intestines and peri-
toneum. Total blood loss was 1200 ml.

In the postoperative period: moderate anemia.
The patient received iron IV. Ultrasound of the pel-
vic organs was normal. The postpartum period was
uneventful. On the 6th day, the patient and the
newborn were transferred to the neonatal ward
of the children's hospital to continue the treatment
of the baby.

Conclusions

The diagnostic process of external forms of en-
dometriosis is extremely difficult. Pregnant women
with endometriosis have a high percentage of vari-
ous complications. Complications such as sponta-
neous hemoperitoneum, intestinal perforation, and
uterine rupture are life-threatening, infrequent and
unpredictable. These patients should be assigned to
a high risk group and observed in specialized hospi-
tals. It is mandatory to include in pregnant women’s
Exchange Cards the data on endometriosis from their
past medical history, protocols of surgical interven-
tions for endometriosis or any other surgical inter-
vention.

OMUES
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Abstract. Background.: The surgical management of rheumatic heart disease (RHD) in Burundi is almost impossible because
of the absence of the technical plateau. 4im: To describe the therapeutic and evolutionary aspects of RHD in Burundi. Patients
and methods: This is a retrospective and analytical study of patients' records in surgical indication and/or operated for RHD
by facilitation of “Maison du Bon Samaritain du Burundi (MBSB)” from February 2015 to February 2017. Results: Among
89 patients consulting for RHD, 45 (50.56%) were operated. The average age of the patients was 25 years. Females predominated
with 64.04% of cases. The age of most of patients was between 4 and 40 years with 74 cases (83.14%). All patients had been
received at the heart failure stage including 83 (93.25%) at stage III or IV according to the New York Heart Association (NYHA)
classification. The ejection fraction was < 50% in 61 patients (68.53%). Pulmonary arterial hypertension was recorded in 79 patients
(88.76%). On chest X-ray, cardiomegaly was found in 85 patients (95.50%). Electrical abnormalities were dominated by dilatation
of the left atrium in 48 cases (53.93%). Isolated valvular lesions were the most numerous with 67 cases (75.28%). The operative
management was mainly valvular replacement (93.47%) with an operative success of 100% six months after the intervention.
Conclusion: The diagnosis of RHD was late. Young people were more vulnerable. The postoperative prognosis at six months
was good.
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Introduction

The surgical management of rheumatic heart
disease (RHD) in Burundi is almost impossible
because of the absence of the technical plateau.
In “The VALVAFRIC study: a registry of rheumatic
heart disease in Western and Central Africa” pub-
lished in “Arch. Cardiovasc. In 2016, S. Kingué
et al. [1] found that patients with RHD hospitalized
in sub-Saharan Africa were young, socially deprived,
with a high mortality rate and very little chance
of accessing surgical care. The prevalence of rheu-
matic heart disease, estimated mainly from surveys
of schoolchildren, ranged from 2.7/1000 in Kenya
to 14.3/1000 in Congo Brazzaville [2, 3]. S. Kingué
et al. found a prevalence of RHD estimated at 12.3%
and a hospital mortality of 16% [1].

In Burundi, no literature mentions the surgical
management of RHD. In that order, we found
necessary to check out this affection with the aim
to specify, at a short-term, therapeutic and outcome
aspects of theumatic valvulopathies in Burundi.

Patients and methods

This is a retrospective and analytical study
of patients operated and/or waiting surgical interven-
tion for RHD. Those patients are followed up by car-
diologists from February 2015 to February 2017.
The study was initiated during a workshop of Bu-
rundi’ cardiologist association. As we did not have
statistical data of what was already done, this study
was done with the aim of implementing a database
and using it later as advocacy with non-governmental
organizations and sister societies of cardiology.
Whenever a cardiologist diagnosed a heart condition
requiring surgery, he established a patient record
that included disease history and data examination
with a Doppler echocardiography report, a chest X-
ray, an HIV serology, and a blood count. Then he
sent the file to the “MBSB” to prepare the admini-
strative file and transfer of the patient. Whenever
the patient was accepted, further care was provided
by cardiovascular surgeons from abroad (Sudan,
France, Egypt and Italy).

ORIGINAL ARTICLE. CARDIOLOGY

All patients with an indication for surgery and/or
already operated were included in the study. The di-
agnostic criteria for RHD were clinical (presence
of a heart murmur and/or signs of heart failure) and
ultrasound (valvular remodeling with calcification
and/or retraction of the cords resulting in leakage
or stenosis).

The surgical indication was posed according
to the recommendations of the European Society
of Cardiology [4]. We have retained for mitral
stenosis an area less than 1.5 cm® in symptomatic
patients. For asymptomatic patients, surgery was
indicated when the risk of thromboembolism or hae-
modynamics was high (atrial fibrillation, pulmonary
arterial hypertension). For mitral insufficiency, sur-
gery was indicated for left ventricular dysfunction
with ejection fraction < 50%. For an aortic stenosis,
surgery was indicated in front of a valvular area
<1 cm’. For a symptomatic or asymptomatic aortic
insufficiency, surgery was indicated if the left ven-
tricular telesystolic diameter was > 50 mm. Pulmo-
nary arterial hypertension (PAH) was defined as Sys-
tolic Pulmonary Arterial Pressure (SPAP) greater
than 60 mmHg and was a contraindication. Chest
X-ray and electrocardiogram were used as a cardio-
pulmonary resonance assessment.

The collection of data was carried out using
a data sheet established for this purpose. The data
were demographic (age, sex, marital status), socio-
economic (occupation, level of education, housing
and means of travel), cardiac history, data from cli-
nical and para-clinical examinations. In this study,
according to the Burundi 2016—2017 demographic
survey [5], poverty or poor socioeconomic status was
defined by lack of drinking water (tap water), hous-
ing where people are exposed to smoke, housing
with electric lighting, television set or radio, financial
resources, durable goods in the household and inac-
cessibility to health care.The analysis and the com-
puter processing of the data were carried out by the
software Epi Info v.

This study was approved by the Research and
health ethic committee (in French: Comité d’éthique
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et de recherche en santé humaine), an institutional
committee of bio-ethic of the “Centre hospitalo-uni-
versitaire de Kamenge et de la faculté de medicine
de I’université du Burundi”, in accordance with the
code of ethics for biomedical research involving
human subjects. Data were collected and treated
anonymously. As a retrospective study, the consent
to publish the results and patients data was obtained
from the bio-ethic committee.

Results

Among 219 patients with heart disease awaiting
surgery at the MBSB, 89 patients had RHD, 40.63%
of cases.Women predominated with a sex ratio (M/F)
of 0.56. All patients in the study lived in poverty.

The average age was 25 years with extremes
of 4 and 64 years. The modal class was the age group
under 20 years with 42.69%. The main reasons for
consultation were NYHA dyspnea stage III or IV
with 83 cases (93.25%), palpitations in 61 patients
(68.53%) and lower extremity edema in 43 patients
(48.31%). The physical examination revealed tach-
yarrhythmia in 23 patients (25.84%), bradycardia
in two patients (2.24%) and heart murmurs indicat-
ing mitral involvement in 41 (46.06%) and aortic
in 13 (14.60%). The brilliancy of B2 in the pulmo-
nary focus was found in 79 patients (88.76%). A cli-
nical picture of heart failure was present in all pa-
tients, including 79 cases (88.76%) of congestive
heart failure and 10 (11.23%) of left heart failure.

Chest X-ray revealed cardiomegaly in 83 pa-
tients (93.25%) with a cardiothoracic ratio greater
than 0.60. The 12-lead electrocardiographic pattern
recorded and left atrial dilatation in 48 patients
(53.93%) each. Complete arrhythmia with atrial
fibrillation was recorded in 23 patients (25.84%).
First-degree atrioventricular block and sinus brady-
cardia were each observed in two patients (2.24%).

Echocardiography revealed valvular changes
that were responsible forvalvular stenosis and insuf-
ficiency. Isolated valvular lesion was recorded
in 67 patients (75.28%) and polyvalvulopathy in
22 patients (24.71%).The systolic function of the left
ventricle was impaired with an ejection fraction
of less than 50% in all patients. It was less than 35%
in three patients (3.37%). Systolic pulmonary arterial
hypertension greater than 60 mmHg was recorded
in 79 patients (88.76%).

The operation was performed abroad for all
patients. The countries of intervention were Sudan,
France, Egypt and Italy with respectively 36 cases
(78.26%), 8 cases (17.39%) and one case (2.17%)
for the two last. Forty-six patients (51.68%) under-
went surgery including 43 cases of (93.47%) valve
replacement and three cases (6.52%) of valve repair.
Among the 43 remaining patients, 14 (15.73%) were
waiting for intervention, 17 (19.10%) were no oper-
able, 4 (4.49%) refused to be operated, 1(1.12%)
disappeared and 7 (7.86%) died before intervention.

Tabanua 1
Distribution of patients on age and valvular lesions (N = 89)
Number Age
<20 years 21—40 years 41—60 years > 60 years
n 38 36 14 1
% 42.69 40.44 15.73 1.12
Valvular lesion
MS Ml MS + Ml AS Al AS + Al
25 19 12 14 9 7
n 25.84 20.22 13.84 15.73 10.11 7.86
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Per operative management was hygieno-dietary
and medicated. Thirty-one patients (67.39%) were
on diuretics and 28 (60.86%) on antibiotics. Nineteen
patients (41.30%) were on beta-blockers. Forty-one
patients (95.34%), among the 43 carriers of me-
chanical prostheses, were on antivitamin K (AVK).
Two of them (4.87%) were able to do the internati-
onal normalized ratio (INR) regularly once a month.
The complete disappearance of signs of exercise
intolerance was observed in 43 patients (93.47%).
No deaths were observed up to six months postope-
ratively. Seven cases of death were observed before
the intervention by cardiovascular collapse on a fail-
ing heart.

Discussion

In Burundi, the surgical management of rheu-
matic heart disease (RHD) is almost impossible be-
cause of the absence of the technical plateau. Accord-
ing to the “REMEDY” study published in “European
Heart Journal” in 2015, RHD occupies one of the
first places of non-communicable diseases and would
be responsible for 1.4 million deaths per year [6].

In our study, RHD accounted for 40.60% of car-
diac affections with surgical indication. The patients
were young with an average age of 25 years and
42.69% were 20 years old or younger. This situation
has been described previously by other authors.
S. Kingué et al. [1], found an RHD frequency of
12.3% and an average age of 29.1 years for men and
31.1 years for women. L. Ziihlke et al., in the
REMEDY study [6], found a median age of 28 years.
J.B.T. Somnoma et al. [7], in their study on child
heart disease at Suro Sanou University Hospital
in Bobo-Dioulasso in 2016, found 14% of cardio-
pathies for surgical indication. A predominance of
women had already been observed by others in Sub-
Saharan Africa and outside the continent. S. Kingué
et al. [1], L. Ziihlke [6], Goeh A.E. et al. [8], and
C.N. Manjunath et al. [9] found a female predomi-
nance with respectively 60%, 66.2%, 66% and
67.27% of cases. J.R. Carapetis [10], in his work
on rheumatic heart disease in developing countries
published in the “New England Journal of Medicine”
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in 2007; made an observation that rheumatic heart
disease was linked to poverty. In ourstudy, all pa-
tients came from poor areas.

Clinically, the interview was not a contributor
to information on the history of rheumatic fever be-
cause patients did not remember or realize they had
been sick in their past. The main reasons for consul-
tation were dyspnea stage Il to IV in 83 patients
(93.25%) according to the NYHA classification, pal-
pitations in 61 (68.53%) and lower extremity edema
in 43 (48.31%). The cardiovascular physical exami-
nation revealed tachyarrhythmia in 23 patients
(25.84%) and a picture of heart failure in all patients.
This situation could be explained by late manage-
ment, poor treatment adherence and inaccessibility
to quality care for our poor population. A.E. Goeh
et al. [8], gave the same explanation.

The chest x-ray showed cardiomegaly in 83
cases (93.25%). K. Diao et al. [11], in their 2005
study on rheumatic heart disease in Dakar, found
cardiomegaly in 82.2% of cases. In our study, elec-
trical abnormalities were dominated by left atrial
dilatation (OG) with 48 cases (53.93%). Complete
atrial fibrillation (AF) arrhythmia was recorded
in 25.84% of patients. According to R. Slama et al.
[12], in their book on rhythmology in 2003 in Paris,
FA is rarely permanent if the diameter of the left
atrium is less than 45 mm. On the other hand, almost
all the patients whose diameter of the left atrium
at the echocardiography is greater than 55 mm are
in permanent atrium’s fibrillation [12].

In our study, echocardiography noted the clear
predominance of monovalvular disease with 67 cases
(75.28%). Among the monovalvular lesions, the mit-
ral valve was the most affected in 62.92% of cases.
The polyvalvulopathy accounted for 24.72% of the
cases. J. Mucumbitsi, in his study Cardiac surgery
for advanced rheumatoid disease in Rwanda, found
18% of polyvalvulopathy [13]. The ejection fraction
was less than 50% in 61 (68.54%) patients. Accord-
ing to L. Ziihlke et al. [6], more than 25% had left
ventricular dysfunction. This shows the severity of
the disease at the time of management.
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Therapeutically, all patients received health and
dietary advice. Medical treatment was recommended
for all patients while awaiting evacuation abroad
where surgical treatment was possible. Since this
situation is common to many countries in sub-Sa-
haran Africa, some authors propose a federation of
means for regional management [7].

The European Society of Cardiology and the
European Association of Cardio-Thoracic Surgery
in 2012 recommend valve replacement when valve
retention is impossible or when there is another sur-
gical valve injury [14]. In our study, 43/46 operated
(93.47%) had valvular replacement and 3 (6.52%)
had valvular repair. This means that these patients
were operated at a late stage when valve retention
was already impossible. All cases of valvular in-
sufficiency were treated with valve replacement.
According to P.M. Barsoum et al. [15], in their 2015
study on the prognosis of valvular interventions
among indigenous populations in New Caledonia,
a major mitral leak exacerbated by dyspnea or pul-
monary sub-cedema is subject to replacement of the
valve. In the same way, the surgical intervention is
obligatory in case of atrium’s fibrillation.

Postoperative follow-up was marked by a sys-
tematic prescription of an anticoagulant except
in three patients who had undergone valvular repair.
Indeed, according to J.R. Carapetis et al. [16] in their
study entitled “The global burden of group A strep-
tococcal diseases”, anyone who has undergone me-
chanical heart valve replacement surgery must be
put on anticoagulant all his life. In our series, 41
(95.34%) of the 43 patients with prostheses received
a prescription of AVK but only 2 (4.34%) were able
to regularly perform the INR of control.

C.M. Vassileva et al. [17], in their study “Long-
term survival of patients undergoing a mitral valve
repair and replacement: a longitudinal analysis of
Medicare fee-for-service beneficiaries”, found that
postoperative mortality depended largely on disease.
We did not register any postoperative deaths. This
could be explained by a rigorous selection by the
team of surgeons who rejected the cases deemed
inoperable.
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Six months after the procedure, 43 patients
(93.48%) completely recovered with disappearance
of functional signs and gain of systolic and diastolic
functions on echocardiography. Three patients
(6.52%) improved. Seven recorded deaths from car-
diovascular collapse were still waiting for a surgical
operation.

Conclusion

Rheumatic heart disease is common in our
country. It represents 40.60% of the cardiopathies
in surgical indication in our study. The extent of the
lesions is a sign of late diagnosis in a young popula-
tion. For this reason the majority of patients (93.47%)
underwent valve replacement. The short-term post-
operative prognosis is good. An extension of the
prevention of rheumatic fever would be a salvation
for our population and at the same time avoid the
stage of inoperability of some of them.
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PeBMmaTnyeckue nopoku cepaua B bypyHamu

E. Haupaxuma', E. Bapancaka', k. Hanasu', X. Bryay',
C. Mycepebanbu', M. Humoypanupa’®, P. Hanasn'

'Vuusepcurer Bypynnu, MmeauuuHckuii pakynsrer, Bysxym0Oypa, Bypynmu
*Boennblii rocrintans Kamenre, Ciryx6a xapauonoruu, byxymbypa, Bypysau

Cnpasounas ungopmayuss. Xupypraueckoe JieueHrne peBMaTHueckux 3aboseBannii cepana (BPB) B BypyHmu npakTriyecku HEBO3-
MOKHO M3-332 OTCYTCTBHS TEXHHUECKOTrO OCHAIICHUS. []ens. onucaTh TePaieBTHUSCKIE M SBOMIOIMOHHBIC acriekTel RHD B bypyHu.
Tayuenmor u Mmemoowvl. ITO PETPOCIIEKTUBHOE M aHATUTHUECKOE UCCIIeIOBAaHIE UCTOPHH OOJIE3HH MAMEHTOB C MOKa3aHUSIMHU
K XMPYpPrU4eCKOMY BMELIATENILCTBY W/HIH ONepUpoBaHHLIMH 110 noBoxy RHD mpu cozeiicreun “Maison du Bon Samaritain du
Burundi (MBSB)” ¢ despans 2015 rona o ¢espans 2017 rona. Pesyremamer. 13 89 nmaumenTos, oopamasmiuxcs 3a PI'C, 45
(50,56%) 6bun onepupoBanbl. CpeHUN BO3pacT MaeHToB cocTaBwi 25 set. JKeHmuubl npeodnananm B 64,04% ciydaes.
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Bo3spacT 001bIIMHCTBA MALMEHTOB cocTaBisul OT 4 110 40 net (74 ciyyas (83,14%)). Bee manueHTs ObUIM IPUHATHI HA CTAIUN
Cep/IeUYHON HeOCTATOUHOCTH, BKIFouast 83 (93,25%) Ha cramuu I11 win [V B cootBeTcTBHM ¢ Kinaccudukanueit Hero-Mopkekoii
kapauonoruyeckort accormaru (NYHA). @paxkuust Beiopoca cocrapmia < 50% y 61 narmenta (68,53%). Jlerounas aprepransHas
runepTensus 3adukcupoBana y 79 naruenToB (88,76%). Ha peHTreHOrpamMMe rpyIHOM KISTKH KapAuoMeraius Obljia OOHapy»KeHa
y 85 marmenToB (95,50%). DnekTpruyeckre HapyLIeHHs: ObUTH 00YCJIOBJICHBI AMIaTaleH jeBoro npeacepaus B 48 ciydasx (53,93%).
M30mpoBaHHbIC KIIAIAHHBIE MOPAXKEHUs ObUIM CAMBIMH MHOT'OYHCIIEHHBIMH — 67 cirydaes (75,28%). OnepaTuBHOE JIeUEHHE
COCTOSUIO B OCHOBHOM M3 KJIanlaHHOH 3amMeHbI (93,47%) ¢ yCIenHbIM ollepaTHBHBIM BMelatenbctBoM 100% depes mecTh MecsleB
nocie onepanun. 3axmouenue: quarno3 RHD Obu1 mo3mHo mocTaBieH. Mosonbie I HaXosITesl B 30He pucka. [IporHo3 mocie
oTepalyy Yepe3 IIeCTh MECALEB ObLT XOPOIIIM.

KiroueBblie cjioBa: peBMaTnieckas 00JIe3Hb Cep/Ilia, BAIbBYIIONATHSI, IPOTHO3, BypyHIu
Omeemcmeennviil 3a nepenucky: EBrennit Houpaxuia, JOKTOp MEAUIITHCKUX HAYK, IPETIOIaBaTEeIIb-HCCIICI0BATENh CePIICUHO-
COCYAMCTHIX 3a00JieBaHUN, YHUBEPCUTET BypyHau, MeTuIMHCKNN PaKkyabpTeT, (haKyIbTeT BHYTPEeHHUX Oose3Hel, byxymMmOypa,

Bypynnun. E-mail: kabandeugene@yahoo.fr

© Huupaxuma E., bapancaka E., Haansu JIx., bxyny X.,

[ @ Mycepebansu C., HumOypanupa M., Hsansu P., 2019
:I This work is licensed under a Creative Commons Attribution 4.0 International License
IMoctymmna 26.07.2019

ITpunsTa 13.09.2019



% BecTHuk PY[H. Cepusi: MEAVLIMHA 2019 Vol. 23 No. 3 297—307
U RUDN Journal of MEDICINE http://journals.rudn.ru/medicine

OPUIrNHAJIbHOE UCCJIEQOBAHUE. SKCINEPUMEHTAJIbHASI ®U3UNOJIOMNS
ORIGINAL ARTICLE. EXPERIMENTAL PHYSIOLOGY

DOI: 10.22363/2313-0245-2019-23-3-297-307

Oco06eHHOCTU pa3BUTUA 3HA0reHHOM UHTOKCUKauum
npuv 3KCrnepuMeHTaNnbHOW O0CTPYKLUN
MOYeBbIBOAALLUX NyTEN

M.A. Akumenko, T.C. KoamakoBa, O.C. OkceHIOK,
10.A. KaambikoBa, O.b. CMupHoBa

DdenepabHOE TOCYAAPCTBEHHOE OIOIDKETHOE 00pa30BaTENbHOE YUPEKACHHE
«PocToBcKuil rocy1apcTBEHHBIN MEUIMHCKUN YHUBEPCUTET)
MunucrepcTBa 3apaBooxpanenust Poccuiickoit @enepanun, Pocros-Ha-/lony, Poccus

Pe3siome. [Jens: ycTaHOBIICHHME OCOOCHHOCTEW PA3BHUTHS SHIOT€HHOM MHTOKCHKALMK MPH SKCIIEPUMEHTaIbHOM 00CTPYKIMU MOYe-
BBIBOJISIILINX ITyTel. Mamepuansl u Memoosbl. i JOCTHKEHUsI TIOCTABICHHOMW LeIM ObLTH c(OPMUPOBAHBI OJJHA KOHTPOJIbHAS U TPH
OIBITHBIX TPYIIIIBI JKUBOTHBIX, Y KOTOPBIX MPOM3BOAMICS 3a00p KPOBU M3 KpacBO yIIHOW BeHbI Ha 3, 7, 14 u 21-e cyTKH 3Kc-
nepuMeHTa. B ChIBOPOTKE KPOBH OIPEALIISUIH CIIeIYIOIHE OKa3aTel: MOUYEBHHY, KPEAaTHHIH, OOIINiA OEJOK, atbOyMUH. Y POBEHb
SHJIOTCHHON HWHTOKCHKAIMKM OLCHUBAJH TI0 IMOKA3aTeNIIM MOJICKYJI CPEIHEH MAacChl, IUPKYIHUPYIOIUX HMMYHHBIX KOMILICKCOB
Y MAJIOHOBOTO JIHAITBJICTHIIA. Pe3yibmamel. CTATUCTUYSCKUN aHAIN3 OMOXUMUYECKHX TIOKa3aTesel KPOBH U MApKEPOB SHIOTCHHOM
WHTOKCHUKAIMY TIOITBEPKIACT HATMYHE CBSI3H MEXKITY COBPEMEHHBIMU OHOMAapKepaMH MOBPEXKACHHS TIOUCK 1 MOP(OJIOTHUCCKAMHE
M3MEHEHHUSMHU B TKAHH OOCTPYKTHBHOTO M KOMIICHCATOPHOTO OPTaHOB. 3axnioueHue. TIOTyICHHBIE HAMU JaHHBIE YKa3BIBAIOT
Ha TepeHAINPsUKEHNE aJanTallMOHHBIX MEXaHU3MOB, Pa3BUTHE OKUCIUTEIFHOTO CTPEcca U JeMOHCTPHPYIOT BEICOKUH YPOBEHB
9H/IOTEHHON MHTOKCHKAILIUH, MPUBOIAIICH K CTPYKTYPHO-METa00IHIECKIM U3MEHEHUSAM KaK B MOPaKEHHOH, TaK M B KOHTP-
JaTepaabHOMU MOYKeE.
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BeepneHue

OpHMM W3 Ba)XKHEUIIMX BOIMPOCOB MEIUIUH-
CKOM HAyKU M KIMHUYECKON MPAKTHUKU SBISETCS
paHHSS TMAarHOCTUKA MATOJOTHHU TMOYEeK KaK Ompe-
JeSIomni pakTop B BIOOpE aNropuT™Ma JICYCHUSI.
K nambonee omacHbIM OTHOCST 3a00JIEBaHUS MO-
YEeBBIBOJISIICH CHCTEMBI, BBI3BAaHHBIE 00CTPYKITUEH
u3-32 JUIUTEIHHOTO OECCHMIITOMHOTO Mephoja,
B CBOIO OYepe/ib MPUBOMASAIIETO K XPOHU3AIIUH BOC-
MAMTENFHOTO MPOoIecca B TOYKaX, a TaKkKe K XH-
pyprudeckomy BMmemaTenscTBy. COBpeMEHHBIHM
QITOPUTM JTUArHOCTHKH MPETyCMaTPUBAET HCIIOIb-
30BaHME KIIMHUKO-TA00PaTOPHBIX METO/IOB 10 TIOKa-
3aTensM KpoBU U Mo4H. OOIIEKTMHIUYECKUIN aHaTN3
KPOBH TTO3BOJISICT BBISIBUTH HAJTMYNE BOCIIATTUTEIh-
HOTO TpOIIecca B OPraHu3Me TI0 CISAYIOINM KPH-
TEpUSIM: MOBBIIIIEHHOE COJEPIKAHHE JICHKOLUTOB,
CKOpOCTh ocenanus »putporutoB (COI), 6enku
ocTpoi (assl u 1p.

buoxumudeckoe MccienoBaHUE TAET BO3MOXK-
HOCTb OIPENEIUTh CTENeHb BOCIAIUTEIBHBIX MPO-
[IECCOB B TIOYKaX MO CABHUTY TPAHUI] HOPMBI CIIETY-
IOIIMX TIOKa3aTeliell: MOYEBHHA, KPEaTHHHH (MapKep
HapYIICHUS KCKPETOPHON (DYHKITUH MOYEK), OOLITHIA
6enok, ans0ymuH [1, 2].

OpmHako cTaHIAPTHOE KIIMHUKO-Ta00paTOPHOE
obcienoBaHue HE JaeT BO3MOXHOCTH B TOJIHOU
Mepe OIICHUTh CTENEHb MOBPEXKICHUS MOYEK, CIe-
JaTh MPOTHO3 OCIIOKHEHH, HA3HAYUTH MaTOTEHE-
TUYECKH 00OCHOBAaHHOE JieueHue. B cBsi3u ¢ A THM
CTOUT BOMPOC TOMCKA JTOTIOTHUTENHLHBIX MapKePOB,
MO3BOJISIONINX OICHUTh HE TOJIBKO HapyIIeHUE
GYHKIUH TTOYEK, HO ¥ BO3MOYXHOCTH OpTaHHU3Ma
B IIEJIOM aJanTHPOBATHCSI K OOCTPYKTUBHOMY TIPO-
ueccy [3, 4].

AHanM3 TeMaTHYECKON TUTEpaTypsl |5, 6] mo-
3BOJISIET MPUNTH K BBIBOJY, YTO TOKA3aTENH dHJIO-
T€HHOW MHTOKCUKAIIMU MOTYT UCIOJb30BaTHCS KaK
JUTSL OIICHKH YPOBHS MOBPEXKJICHHS OpraHa, Tak

298

1 BCETO COCTOSIHUA OpraHu3Ma B neioM. Hampumep,
JUISL XapaKTEPUCTUKU TOYEYHOU HEIOCTaTOYHOCTH
IIMPOKO HCIOIB3YIOTCS TOKa3aTenu MeTaboimye-
CKUX HapyIICHW: COJEpKaHUe B KPOBU MOJICKYII
cpenneit maccel [7—10] 1 MpOAYKTOB JTUTIOOKHC-
nenus [11].

[ToBbieHHast (QyHKIMOHANBbHAS Harpys3ka
Ha OpraH, B YaCTHOCTH Ha IOYKY, COTPOBOXKIAETCS
rcOaTaHCOM OMOXMMUYECKUX TPOIIECCOB B €T0 TKa-
Hix [12]. OgHako nMHAMHUKA 3TUX U3MEHEHUU MpHU
JUTUTENBHOM OOCTPYKIIMU MTOYKH B HACTOSIIEE BPEMS
M3y4YeHa HEeIOCTaTOYHO, YTO HE JAeT BO3MOXKHOCTH
MPaBWIBHO OIICHUTH CTENEHb MOPAXKEHUS OpraHa
Y TIPOTHO3MPOBATh TEUCHHE 3a00JIeBaHus. XPOHU3a-
Ul TOYEYHOU OO0JIe3HU MPHUBOJIUT K HAKOIUICHUIO
MPOIYKTOB SHIOTCHHON MHTOKCcUKaruu (D).

B nutepatype mmpokoe pacrpocTpaHeHHe mo-
Tyuyuiia KoHuenmus cuHapoma DU kak mponecca
B paMKax CHCTEMHOTO (reHepaJn30BaHHOTO) BOC-
MaJUTENHHOTO OTBETA, BHI3BAHHOTO HAKOILJICHHEM
OMOJIOTHYECKH aKTHUBHBIX COEIMHEHUM, KOTOPHIC
B HOPMAJIbHBIX YCJIOBUAX OYIyT BBIACNATHCS WU/WIH
MeTaboIM3upoBaThes B moukax [13, 14]. U3BecTHO,
YTO MepeHanpsKeHNe alanTalluOHHBIX MEXaHU3MOB,
CpbIB KOMITEHCAIlUY, HecOalaHCUPOBAHHOCTh PeaK-
M Ha GMOMOJIEKYJIIPHOM YPOBHE BEIYT K CTPYK-
TYpPHO-METa00INYECKUM HM3MEHEHUSM, CITY>KaIlliM
MIPUYMHON pa3BUTHSI HAPYIIEHUI TOMEocTas3a B Op-
ranusme [15]. Ha ocHOBaHMU BBIIEH3I0KEHHOTO
aKTyaJbHBIM SIBISIETCS SKCIEPUMEHTAIBHOE H3Y-
YEHHUE CBSI3M MEXKY CTETCHBIO TOPAKEHUS MOYKH
U OTBETOM OpTaHHM3Ma B IIEJIOM Ha 3TO MOBPEXKIe-
Hue [16]. [TomydeHHbIe pe3yabTaThl 1al0T BO3MOXK-
HOCTH OIICHUTH YpoBeHb DU opranusma B JHHAMUKE
pa3BUTHA opaxkeHus novek [17, 18].

[enpro HACTOSILIErO MCCIEeI0BaHUs ObUIO ycTa-
HOBJIEHHE OCOOCHHOCTEW Pa3BUTHS SHIOT€HHOM HH-
TOKCHUKAITMH TP IKCIIEPUMEHTAILHON 00CTPYKITUU
MOYEBBIBOSIIUX MTyTEH.
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Akimenko M.A. et al. RUDN Journal of Medicine, 2019, 23 (3), 297—307

MaTtepuanbl u MmeToAbl

Pabota BeimonHsuiack Ha Kadenpe MeIUIMHCKON
OHMOJIOTUH U T€HETUKH C UCIOJIb30BaHUEM MaTepH-
AIIbHO-TEXHUYECKOU 0a3bl OT/AeNIa OMOXUMUU, MO-
JEKYJISpHOW OMOJOTUU U KJIETOYHBIX TEXHOJOTHI
U otaena GyHAaMEeHTaIbHOW M KIMHUYECKOH MOp-
¢donoruu LleHTpanmbHON HAYyYHO-HCCIIEA0BATEIbCKOM
naboparopun ®I'6OY BO PoctI'MY. Coneprxanue,
MUTaHUE, YXOJ 3a )KUBOTHBIMU U BBIBEJCHUE U3 KC-
MIEPUMEHTA OCYIIECTBISIIOCH B COOTBETCTBIH C «IIpa-
BUJIAMU IS IPOBEACHUS padOT C UCIIOJIb30BAaHUEM
AKCTIIEPUMEHTAIBHBIX XUBOTHBIX» (Poccusi, 2010),
«MexayHapoTHBIMH PEKOMEHIAIMSAMU (ITUIECKOMY
KOJIEKCY) TIO MPOBEICHUI0 MEINKO-ONOIOTUIECKUX
HCCIIEIOBAHUIM C KCIOJIb30BAHUEM IKUBOTHBIX)»
(CIOMS u ICLAS, 2012), TpeboBaHusIMU «XeIb-
cuHckoi nexnaparun» (2000) u «/lupexTuBb
2010/63/EU Espomeiickoro mapinamenta u CoBeTa
EBpomneiickoro Coro3a 1o oxpaHe KHUBOTHBIX, HC-
MOJIb3YeMbIX B Hay4HBIX memsx» (2010). Mccnenona-
HUS pa3pelleHbl JJOKaJbHbIM HE3aBUCUMBIM STHYE-
ckum komuterom ®PI'BOY BO PoctI'MY Mun-
3apaBa Poccun (mpotokon Ne 21/15 ot 10.12.2015).

DKCcTepUMEHTAIbHAS MOJENb 00CTPYKTHUBHOM
yponatuu (OY) Ha KpoJMKax-camIlax ObLTa BBITION-
Herna o meroauke E. Giamarellors-Bourbalis ¢ co-
aBTopamu (2004) [19].

OrnepaTuBHas 4acTh 3KCIEPUMEHTA COCTOSIIA
13 HECKOJIBKMX 3TanoB. [1epBblil aTar — KUBOTHBIX
MOJIBEPTANIN CEAIMU PACTBOPOM 30JI€THIIA BHYTPH-
MbIeyHo (15 Mr/kr), mamee B KpaeByl BEHY yxa
BHYTPUBEHHO BBOIWIN 1% BOJHYIO SMYJIbCHUIO MPO-
nodona (munpuBana) (5,0—7,5 mr/kr). Cremyromnmii
3Tam — 4Yepe3 BepXHECPETUHHBINA a0 IOMUHAIBHBIN
paspes3 mmHOU 4,0 cM BCKpBIBAIM OPIOIIHYIO ITO-
nocth. Kumeunnk nepemMemianu BrmpaBo. JIeBsrii
MOYETOYHHUK TOCJIe BU3Yyalu3aluu Ha 2,5 CM Juc-
TaJbHEE JIOXAaHKU OKPYKa HUTHIO 3/0 1 oaTATH-
BalM K TIEpPEIHEH OpIOIIHON CTEHKE. 3aKiIIouu-
TeIBHBIN ITall — 00a KOHIIA HUTH MTPOBOIFIIN Yepe3
MEPEHION OPIOIIHYIO CTEHKY HapyKy U 3aBs3bIBa-
71 Ha Koxe (puc. 1).

JIns TOCTHKEHHS MOCTABICHHOMN IeH ObLIH
chopMHUPOBAHBI OJJHA KOHTPOJILHAS M TPH OMBITHBIX

ORIGINAL ARTICLE. EXPERIMENTAL PHYSIOLOGY

TpyNIbI )KUBOTHBIX. Bee rpymnmbl coCTOSIIN U3 KPo-
JIMKOB-CaMIIOB B Bo3pacte 3,5 Mecsiia u BecoM 2,4—
2,75 kr. JKHBOTHBIX BCEX TPYIII COAEPHKAIM IPU OJIU-
HAKOBBIX yCIOBHSX: Temmeparypol (20—23 °C),
BIIQXKHOCTH, OCBEIICHUS, palliOHa MUTAHMUSI, C He-
JNEeNTbHOM ajanTalnvend 10 Havaja 3KCIEPUMEHTA.
[TonHas oOCTPyKIIMS JIEBOTO MOYETOYHHKA COXpa-
HSJIACh B TEYCHHE BCETO IKCIIEPUMEHTA.

Jliis ipoBeieHrs OMOXMMUYECKHX HCCIIEI0Ba-
HUHW y KUBOTHBIX ITPOU3BOIIIICS 3200p KPOBH U3 Kpa-
€BOM yIHOM BeHbl Ha 3, 7, 14 u 21-e cyTku sKcme-
puMeHTa. broxumMuyeckue HCCleJOBaHUS TEpH-
(hepruueckoil KpOBU MPOBOJUIM HA aHAIU3ATOPE
CHEM 7 (Erba, Yexwust). B ceiBopoTKe KpoBHU OITpe-
JETSUTA CIEYIOIIUE TIOKa3aTei: MOUEBHHY, KpeaTh-
HUH, 001Wii O€JI0K, aTbOyMUH. Y POBEHD YHIOTCHHOU
WHTOKCHKAIIMU OLIEHUBAIH TIO ITOKA3aTeNIsIM MOJIEKYJT
CpenHel Macchl, HUPKYIUPYIOMIUX UMMYHHBIX KOM-
TUIEKCOB M MAJIOHOBOTO Iuanbpaeruaa. Mamepenue
nokazaresnieit OV mpoBoiiI Ha CIIEKTPOGOTOMETPE
U-2900 (Hitachi, SInonus), ucrnonb3yst METOAUKY
C MOJU(HKAIUSAMH IS IETEKIIUK MOJIEKYJ CpeTHEeH
Maccel (MCM) nipu Tpex mmuHax BoaH: 254, 260
u 280 HM, a TaK)Ke ONPENeIsIN OOJBITNE U MaJIbIe
HUPKYIUpyIone uMMyHHbIe Komruiekchl (BUK
n MUK), manonoBsiii quanpaerun (MIA) mo coot-
BETCTBYIOIIUM MeToukam [20—22].

N

4
¢

Cocypsl noyek

Iouku

IIpenaTcTEHE

/ OTTOKY MOYH
fhloqenoﬁ My3sIph

Puc. 1. MexaHunuyeckas 0GCTPYKLMS JIEBOrO MOYETOYHMKA
(cxema akcnepumeHTa) /
Fig. 1: Mechanical obstruction of the left ureter
(experimental setup)
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CpaBHeHUE MeauaH KOJIMYECTBEHHBIX MOKa-
3aTeneil B 9KCIMEepUMEHTAIbHBIX IpyNnnax mpoBo-
JIUJI0CH C TTOMOINbI0 Tecta dpuaMaHa ¢ Momnpas-
KOH Ha MHO>XECTBEHHBIE CPaBHEHHUS MO XOJIMY
(momapHbIe anmoCTepUOPHBIE CPABHEHUS IPOU3-
BOJIWJIMCH ¢ ToMoInbio MeToga Hemensn). Cpas-
HEHHE MeJUaH KOJMYECTBEHHBIX ITOKa3aTelei
AKCHEPUMEHTANIbHBIX PYIII C KOHTPOJIbHOM Ipo-
BOJUIIOCH C ToMoIbio Tecta Kpackama—VYorn-
nuca (momapHble amOCTEPUOPHBIE CpaBHEHUS
MPOU3BOJAMIIUCH C TTOMOIIBIO MeTofa HemeHbH).
Paznuumns mpusHaBanuch CTaTUCTUYECKU 3HAYH-
MbIMHA Ha ypoBHE p < 0,05. Pacuersl BBINOJHS-
Tuch B cratucTudeckom nakete R (Bepcus 3.2, R
Foundation for Statistical Computing, Vienna,
Austria).

Pe3ynbTaTtbl n 06cyxaeHme

Pe3ynbrathl riccienoBaHus MO3BOJIUIN YCTAaHO-
BUTH TMHAMHKY U3Y4aeMbIX TIOKa3aTelNel Mpy pa3Bu-
TUM TUAPOHE(PO3a, BBI3BAHHOTO OOCTPYKIIMEH MOY-
ku. CpaBHEHHE MeJIMaH KOJMUYECTBEHHBIX IOKa3are-
JIE y SKCIEPUMEHTAIBHBIX TPYIIT ¢ KOHTPOJBbHOU
MO3BOJIMIIO BBISIBUTH 3HaUUMBbIe pazmuunst (p < 0,05)
o cemu u3 HUX: BUK, MUK, MJIA, MCM, o0mwmit
OeNoK KpOBH, aTb,OYMUH U KpeaTuHUH (Tadun. 1).

B panHuii mnocneonepalMOHHBIA MEPUONT
(TpeTpu CyTKH) HAOJIOIaTNCh N3MEHEHUS, BEI3BaH-
HBIC OTEPATHUBHBIM BMEIIATEILCTBOM M THIIOBOJIE-
mueit. Tak, xupypruueckasi TpaBMa IpuBelia K 3aK0-
HOMEPHOMY TOBBIIIEHUIO COAEPKAHUS MOYEBHHBI
U KpEaTHHHHA, YPOBEHb ATHUX BELIECTB JOCTUT BEPX-
Hell rpaHMIIbl HOPMBI Ha TPETbU U CEIbMbIE€ CYTKH
JKcTiepuMenTa (puc. 2, 3).

Table 1 / Tabnvua 1

CpaBHeHue MeaAuaH KOJIM4EeCTBEeHHbIX Noka3aTtenen Ha 3, 7, 14 n 21-e CyTku 3KCnepumMeHTa ¢ KOHTPOJIbHOM rpynnow /
Comparing medians quantitative parameters at 3, 7, 14 and day 21 of the experiment the control group

Ipynnbl cpaBHEHUS!
Mokasatens KoHTponbHas rpynna 3 cyTku 7 cyTku 14 cyTku 21 cyTkn
N=7 N=12 N=12 N=9 N=6

BUIK, ycn. ep. 20 [19; 20] 6,5 [6; 7] 11[10;12] 12 [12; 13] 26,5 [26; 28]
MUK, ycn. eq. 32[31; 34] 38 [36,5; 39] 43,5 [41; 45] 73[71;76] 87 [83; 87]
MJA, HMONIb/MN 2,16 [2.12;2.47] 15,4 [14,9; 16] 17,9 [16,9; 18,8] 12,9[12,3; 13] | 14,4[13,9; 14,8]
O6wwin 6enok, r/n 65 [61; 66] 49,5 [48,8; 50,6] 52[51,1;53,2] 56 [54,7; 56] 60,5 [59; 63]
AnbOYMUH, I/n 35 [33; 38] 33 [29,6; 33,7] 28,8 [25,1; 30,9] 24 [22; 26] 28,5 [28; 29]
KpeaTuHWH, MMOJib/N 106 [98; 123] 144 [139; 146] 128 [125; 131] 106 [102; 113] 126 [120; 132]
MoueBuVHa, MMOJb/N 7,55 [6.54; 8.3] 8,8[8,15;9,2] 8,75[7,75; 9,4] 5,9[5,7;6,2] 5,95[5,7; 6,11

Mpumeyanne: B Tabnuue CpedHMe 3HAYeHUs NPeacTaB/eHbl B BUae meauaHbl [HUXHMI KBapTuib; BepxHuil KBapTub]; cpaBHeHue
OCYLLECTBAANOCH C MOMOLLbIO TecTa Kpackana—Yonnuca.
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CopepixaHve MO4YEeBUHbI B KPOBU KPOJINKOB
npu 06GCTPYKLMN MOYETOUHUKA

—_

MoyeBuHa, MMONb/N
o N N [e)] [e¢] o

(KOHTpPOSIb)

p=0,3*

p=0,4*

0 3 7

p=0,2*

p=0,4*

14 21

Cpoku 06CTPYKLMA, CYTKM
Puc. 2. CoaepxaHue MOYEBMHbI B KPOBW KPOJIMKOB NPY 06CTPYKLMM MOYETOYHMKA /
Fig. 2: Urea content in the blood of rabbits with ureteral obstruction

*YPOBHW CTATUCTUYECKOM 3HAYMMOCTY 1S CPABHEHUSA MeAMaH KOIMYECTBEHHbIX nokasarenei
3KCMEPUMEHTaNbHbIX FPYMM C KOHTPOJILHOM FPyNnon
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CopepXXuHe KpeaTUHMHA B KPOBU KPOJINKOB
npu 6CTPYKLUN MOYETOYHMKA

p=0,15%

p=0,47*

160 p <0,0001
140
3 120
3
S 100
2 80
I
S 60
E 40
3
S 20
0
0 3
(KOHTPOSb)

' ] |
7 14 21

Cpoku 06CTPYKLIMN, CYTKN

Puc. 3. CogepxaHuve KkpeaTH1Ha B KPOBU KPOSIMKOB NPY 06CTPYKLMN MOYETOYHMKA /
Fig. 3: The content of creatinine in the blood of rabbits with ureteral obstruction

*YPOBHM CTATUCTUYECKON 3HAYMMOCTN AN CPaBHEHUS MeAvaH KONMYECTBEHHbIX NokasaTtenemn
3KCMNEPMEHTAbHbIX FPYMMN C KOHTPOJIbHOW rpynno

3aBucuMoOCTb NokasaTtenei anb0yMmuHa u obuiero 6enka oT cpoka 06CTpyKuun

70

p=0,9*

p<0,0001*

p=0,0007*

AnbOYMUH, 06 MiA 6enok, r/n

0 (KoHTpOb) 3 cyTkuM

7 cyTKM

Cpoku 06CTPYKLMN, CYTKN

B 21bOYMUH

H0.6enoK

Puc. 4. ConepxaHue anbbymmHa 1 obuiero 6esnka B KpOBU KPOJIMKOB My 06CTPYKLIMN MOYETOUHMKA /
Fig. 4: The content of albumin and total protein in the blood of rabbits with ureteral obstruction

*YPOBHM CTATUCTUHECKOI 3HAYNMMOCTU [J11 CPaBHEHMS MeAnaH KONMYeCTBEHHbIX NokasaTenei
3KCMEePVIMEHTabHbIX FPYMM C KOHTPOJIbHOM FPyMnoi

MoueBrHa SABIIAETCS OAHUM U3 TOMEOCTaTUYE-
CKHX TIOKa3aTellell OpraHu3Ma, U YpOBEHb €€ COep-
JKaHUS B KPOBU — BaXXHBIM MHJAMKATOP TOTO, Ha-
CKOJIBKO IIPOJYKTUBHO IIOYKHU CIPABIIIIOTCS CO CBOEH
BBIJIENUTENbHON QyHKIWEN. [lomydeHnbie pe3ymbra-
ThI [IO3BOJISIFOT TOBOPUTH O TOM, YTO YPOBEHB JaH-
HOTO0 TIOKa3arens OyJeT OCTaBaThCsl B HOPME JI0 TE€X
Top, TOKa C Harpy3KOM B MOJIHOM Mepe OyeT CrpaB-
JIIETCSl KOHTpJaTepaibHasl MOYKa.

ORIGINAL ARTICLE. EXPERIMENTAL PHYSIOLOGY

KpeatnHuH sBIsieTcst UTOrOBBIM MPOIYKTOM Oert-
KOBOTO OOMEHA B OpraHu3Me, KOTOPBI U3 OpraHn3Ma
BBIBOJIUTCS TIOYKAMU C MOYOM, TIO9TOMY €ro KOJInde-
CTBO B KPOBU — Ba)KHBIH MOKa3aTesb ACSTEILHOCTH
noyek. [lomyyeHHbIe TaHHBIE TOBOPAT 00 OTHOCUTENb-
HOM TIOBBIIIICHHU YPOBHSI KpeaTnHHHA (Ha 3—7 cyT-
KH), CBSI3aHHBIM C YMEHBIICHHEM 00beMa [IUPKYITH-
pyromieii Iia3Mbel B pe3yibTare €e KPOBOIOTEPH
BCJIEJICTBUE OIIEPATUBHOTO BMELIATeNIbCTBA (pUc. 3).
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CHKeHne coaepx)aHus o01ero 6emnka u aib-
OyMMHA IO HW)KHUX TPaHUL HOPMBI CBUJIETENILCTBY-
€T O BOBJIEUEHHH OEJIKOBOTO pe3epBa OpraHu3Ma
B MpolecC 3aKUBIIEHHs paHbl. BMecte ¢ Tem conep-
KaHue oOuiero 6enka B KPOBH >KMBOTHBIX IOCTE-
MeHHO yBeInunBaioch — ¢ 49,5 r/nm Ha 3 cyTku
nocie oneparuu A0 60,5 r/m Ha 21 cyTtku (puc. 4).

M3MeHeHus n3ydaeMbIX MMoKa3aTenei B mocie-
TYIOIIHE CPOKH 3KCIIEPUMEHTA OTPaXatoT OTBET Op-
raHu3Ma Ha OOCTPYKIIMIO TIOYKH. Y pOBEHh MOYECBUHBI
CHIDKAJICS, JOCTUTasi MUHUMAJTHHBIX 3HAYeHUH K KOH-
Iy SKCIieprMeHTa. Mo4YeBHHA UMEEeT MPsIMOe OTHO-
IIEHHE K a30THUCTOMY OOMEHY, U CHIDKEHHE €€ KOH-
LEHTpAINH, OYEBHUIHO, CBSI3aHO C HU3KUM COJIepKa-
HUEM aTbOYMIHA B KPOBH KPOJIMKOB B T€UEHHE BCETO
sKcnepuMenTa (puc. 3).

Ectb ocHOBaHWMsI MoNIaratk, 4TO TH U3MEHEHHS
CBSI3aHBI C YBEJTMYECHUEM TI100yIHHOBOM (paKIui,
Ha YTO KOCBEHHO YKa3bIBAET MOBBIILICHUE COMIEP KAHMUS
HUPKYIUPYIOMUX UMMYHHBIX KomIuiekcoB (LK),
kak 6ompmux (BUK), Tak n mansix (MUK). Conep-
xanue ¢ppakinun MUK B KpoBH KpOJIMKOB TTOBBICH-
JIOCh 3HAYMUTEJIBHO — OT 38 yCII. el1. Ha 3 JIEeHb DKC-
nepuMenTa 70 87 yci. en. k 21 muro (puc. 5).

Nmenno ¢pakums MUK BeiBoauTCst 13 opra-
HU3Ma uepe3 MOYKHU, CIeJ0BaTeNbHO, MPOrpeccuB-
HOE€ HapacTaHUE €€ COJEP KaHMsI B KPOBH JKUBOTHBIX
CBSI3aHO C HapyIIeHHeM (DUIBTPAIMOHHON (DyHKIIUU
nouek. Panee Hamu ObLTM omMicaHBI MOp(dOIOTHYe-
CKH€ U3MEHEHHUS B TKaHH MOYKH, BhI3BaHHBIE 00CT-
pykiueit [23]. Apyrum pakToM, OATBEPKIAI0IIAM
CBSI3b MOP(OTOTHIECKUX U3MEHEHUN U QYHKIIUH
0OCTPYKTHBHOM M KOHTPJIATEPaTbHOM MOYKH, CITY-
JKUT TIOBBIIIICHUE COJIEPIKAHUS YHJOT€HHBIX MPOIYK-
TOB MHTOKCHKAIIMM — MOJIEKYJ CPEeIHEHl MacChl
(MCM). MCM — 5T0 3HIOTEHHBIE KOMIIOHEHTHI,
OHH 3aHUMAIOT MMPOMEKYTOYHOE MOJIOKEHHE TI0 CBO-
el MONIeKYJISIpHON Macce MEXTy MPOCTHIMH Bele-
CTBaMU B CHIBOPOTKE KpOBH (MOYEBHHA, KPEATHU-
HUH) U Oenkamu. B xoxe skcnepumeHTa HaOIIO-
JIATIOCh TIOBBIINIEHUE TAHHOTO TIOKAa3aTesl, Hanboee
BBIPQKEHHOE Ha TPETHU CYTKH MOCIIE ONEPATUBHOTO
BMeIIaTeJbCTBa (B ABa pa3a) (tadin. 2). Cymect-
BeHHas ocobeHHocTh MCM 3akiroyaercs B HX
BBICOKOM OMOJIOTHMYECKOH aKTUBHOCTH, OHH OKa3bl-
BAaIOT LIUTOTOKCUYECKOE U UMMYHOJIEIPECCUBHOE
neiicTBue (yrHeTeHue (aromuTapHONW aKTUBHOCTH
JIEHKOITUTOB).

Copepxanue BUK n MUK B KpOBU KPOJIMKOB NPY 0GCTPYKLUM MOYETOHHUKA

p <0,0001*
90
p <0,0001*

g 80
= 70
I3
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% p=0,01*
s 50 p=0,5*
> 40
< p=0,91*
n 30

20 p=0,9* p=0,42

p<0,0001*
10
0
0 (KOHTpOIb) 3 cyTkun 7 cyTKM 14 cytkun 21 cyTkm

Cpoku 06CTPYKLIMN, CYTKA

EB/K ®MUK

Puc. 5. Copepxanne BUK n MUK B KpOBU KpOSIMKOB Npu 06CTPYKLMN MOYETOHHMKA /
Fig. 5: The content of the CIC in the blood of rabbits with ureteral obstruction

*YPOBHYW CTATUCTUYECKOM 3HAYMMOCTY 1S CPABHEHUSA MeOMaH KOIMYECTBEHHbIX nokasarenei
3KCMEPUMEHTaNbHbIX FPYMM C KOHTPOJILHOM FPyNnon
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CopepxaiHne MCM B KpOBU KPOJIMKOB B AUHAMUKE 0GCTPYKLUM MOYETOYHMKA /
The content of the MMM in the blood of rabbits in the dynamics of ureteral obstruction

Table 2 / Tabnua 2

Ipynnbl MokasaTenb
CpagHeHna MCM 254 H.m., ycn.en. MCM 260 H.Mm., ycn.en. MCM 280 H.Mm., ycn.en.
KoHTponb 15,6 [14,9; 16,6] 16,6 [15,6;17,1] 14,5[13,8; 15,5]
['pynna skcnepumMeHTanbHas

3 cyTku 30,7[29,0; 31,1] P <0,0001* 33,8 [32,4; 34,8] P <0,0001* 14,4[13,8; 15,5] P <0,0001*
7 cyTKM 26,6 [25,8; 27,6] P =0,08* 28,6 [27,4; 29,7] P =0,09* 34,8 [34,2; 35,4] P=0,6*
14 cyTkn 25,3 [24,5; 26,4] P=0,43* 27,6 [26,4,; 28,3] P=0,25* 26,1[25,1; 27,1] P=0,01*
21 cyTkn 36 [34,7; 36,3] P <0,0001* 36,1[35,8; 36,5] P <0,0001* 33,7 [32,9; 34,2] P <0,001*

lpumeyaHue: B Tabnuue cpefHue 3Ha4yeHus NpencTaBfieHbl B BUAEe MeanaHbl [HuxHuii kBapTunb; BepxHuii kBapTunb]; cpaBHeHue

C KOHTPOJIEM OCYLLECTBAANOCH C NOMOLLbIO TecTa Kpackana—Yonnuca.

*YDOBHI/I CTaTUCTUHECKON 3HAYMMOCTUN A1 CPABHEHUS MeAMAH KOJIMYECTBEHHbIX NOKa3aTesien 3KCnepMMeHTaNbHbIX FPYMMn C KOHTPOJILHOMN

rpynmnon.

Tokcruueckast ppaxiyst OnpenenseTcs npu JIu-
HE BOJIHBI 254 HM, COCTOUT U3 TUAPO(POOHBIX TOK-
CUHOB, 00JIaJaI0NINX BEICOKUM CPOACTBOM K OHO-
JIOTUYECKUM CTPYKTYypaMm, COIAEPKUT HEOCTKOBBIC
MIPOAYKTHI pazauaHou npupoabl. Hykmeaphas dpak-
s (260 HM) mpescTaBiIeHa IPOAYKTaMH paspyliie-
HUSI HyKJICONIPOTEUAOB. ApoMaruueckas Gppakuus
OMpEeIIseTCs MPH AJIMHE BOJIHBI 280 HM U COCTOUT
U3 MPOAYKTOB HETOJIHOTO pacrajia OeJIKoB, coaep-
JKaIUX apoMaTHYeCKue aMHHOKUCIOTH. O0nanas
OTHOCHUTEIILHO HEOOJIBIIION MOJIEKYJISIPHON MaccoM,
B HOpMe MCM ynansiorcs U3 opraHu3Ma MmouYKamu
MyTeM KIyOO4YKOBOHM (MIBTpALUU, TIPU HAPYIICHUH
3THX MPOLECCOB MPOUCXOIUT HAKOIUIEHUE MOJIEKYJT
CpellHEel MacChl B OpraHU3Me, 4TO OIpeNessieT MHO-
roo0Opaszue KIMHHUYECKUX MPOSBIECHUN SHAOTOKCH-
ko3a. Tak, noBeimieHe MCM y GOJBHBIX C OCTpOi
MOYEYHON HEJO0CTaTOUYHOCTHIO, HECMOTPS Ha YIyd-
[ICHHE MPOYUX IMOoKa3zaTeneil (KpeaTMHUH, MOove-
BHHA), SBJSACTCA MPU3HAKOM HEOJaronpusiTHOTO
ucxoja 3aboseBanus. Hamu ycTaHOBIIEHO B paBHOM
CTEMEHN BBIPAKEHHOE MOBBIIICHUE COJEpIKaHUs
MCM Ttpex (pakiuid, 9TO yKa3bIBaeT HA IMOBPEK-
JICHHE [UTOIIa3MaTUIECKUX, MEMOPAaHHBIX U siAEp-
HBIX KOMIIOHEHTOB KieTku. Hakomnenne MCM
SIBJISIETCSI HE TOJIBKO MapKEePOM 3HIOTOKCUKAIIH,
HO U (paKTOPOM, YCYTYOJISIOMNUM TEUCHHE TTaTOJIO-
TUYECKOro mporiecca — MpuodpeTast poib BTOPHY-
HBIX TOKCHHOB, OHH BbI3bIBAIOT HApYILIEHUE THCTO-
reMaTH4YecKoro Oapbepa, HHTUOUPYIOT MUTOXOHIPH-
AITbHBIE MPOIIECCHI OKUCIICHHS, HAPYIIAIOT TPAHCIIOPT
BEIIIECTB Yepe3 MeMOpaHy.
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K uncny nanbonee TOKCHYHBIX 7151 KIIETOYHBIX
KOMITOHEHTOB OTHOCHUTCSI MaJIOHOBBINM THaIbAETH]
(MA). 3naunrtensHoe yBennmuenue MJIA Ha cenpb-
Mble CyTKH SKCIepUMeHTa Halmiojanock ¢ 2,16
1o 17,9 amomns/mit (puc. 6), 9TO TOBOPHUT O BHICOKOH
AKTUBHOCTH CBOOOTHOPAAMKAIBHOTO OKHUCICHUS
B TKaHAX OOCTPYKTHBHOM MOYKU. Uepe3 ABe HEeenn
AKCIIEPUMEHTa Ha0JI01aI0Ch CHUKEHHE COfepkKa-
HUg MoueBHHBI, MJIA, KpeaTHHHHA U aTLOyMHUHA
B KPOBHU I10 CPABHEHUIO C OCTPHIM IOCIIEONepalu-
OHHBIM TIeproioM (3—7 CyTKH), 9TO COBMAJaeT
¢ HayaioM (hOPMHPOBAHKsI KOMIIEHCATOPHBIX MeXa-
HU3MOB B KOHTpJIATEPATbHON MOYKE U yCUICHUEM
ee (yHKIIUH, COMPOBOXKIAIOIIEECs TUCcCOaTaHCOM
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX TPOLIECCOB B TKa-
Hu. [loaTBepxkIeHNEM 3TOMY CIIyXaT yCTaHOBJICH-
HBbIE paHee MOPQOJIOTHUECKUE U3MEHEHUS B KOHTP-
JaTepanbHON mouke [23].

Ha 21-e cyTku skcniepuMeHTa pericTpupOBaTICh
TMOBBIIIICHHBIEC 3HAaUYeHHs 0011ero 6emka kposu, MCM,
MUK u BUK 1o cpaBHEHUIO ¢ OCTAIbHBIMH [1EPHO-
namu (3, 7 u 14-e cytku). Llupkymupyromye MMMyH-
HbIE KOMILIEKCHI COCTOSIT U3 CHEUU(UUECKUX UMMY-
HOTJIOOYJIMHOB, KOMITOHEHTOB KOMIUIEMEHTA U aHTH-
reHa, OoJbllas 4acTh BBIBOJAMUTCS 4Yepe3 IEUEHb
U CEJIe3€HKY, OCTaIbHbIC 3aXBAaTHIBAIOTCS U TepeBa-
puBatorcs aronuramu. Ecinu haromuTser 1 oprassl
BBIBEJICHUS HE CIPABIISIOTCS] CO CBOMMU (DYHKITUSIMU
B MIOJIHOW Mepe, TO nmpoucxoaut Hakorienne [{UK
B TKaHSX M OpraHax, B YaCTHOCTH B IMOYEYHBIX KITy-
00uKax, 4TO MPUBOUT K MOBPEKACHUIO TKAHU MTOYKH
U Pa3BUTHIO BOCTIAJICHUSI.
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CopepxaHue MA B KpOBU KPOJIMKOB NPU OGCTPYKLMU MOYETOYHUKA

p=0,002*
16

14
12
10

MJIA, Hmonb/mMn
")

0 (KOHTpOsb) 3

o N OO

p <0,0001*

p=0,2*

21

p=0,5*

7 14

Cpoku 06CTPYKLMA, CYTKM

Puc. 6. CopepxaHve MIA B KDOBU KPOSIMKOB NMPU 06CTPYKLMN MOYETOYHMKA /
Fig. 6: MDA content in the blood of rabbits with ureteral obstruction

*YPOBHM CTATUCTUHECKO 3HAYNUMOCTU [J1 CPABHEHWSI MeAVaH KONMYeCTBEHHbIX nokasaTenei
3KCMEePVIMEHTaIbHbIX FPYMM C KOHTPOJIbHOM FPyMMoi

3aknuyeHue

Pe3ynbraThl cTaTHCTHYECKOTO aHANIN3a OUOXU-
MUYECKHUX MOKa3aTeNeil KpOBU U MapKEpPOB SHAOT€H-
HOW MHTOKCHKAIIUU NOATBEPKIAAIOT HATUIHUE CBSA3H
MEX]ly COBPEMEHHbIMU OHMOMapKepaMu MOBpEXIe-
HUS TIOYEK U MOP(OIOTUYECKUMU HU3MEHEHUSMHU
B TKaHU OOCTPYKTUBHOTO U KOMITIEHCATOPHOT'O Opra-
HOB. [lony4yeHHbIe HAMU JaHHBIE YKA3bIBAOT HA I1e-
pEeHanpsHKEHUE alallTAllHOHHBIX MEXaHU3MOB, pa3-
BUTHE OKUCIUTEIHHOTO CTPECCa U AEMOHCTPUPYIOT
BBICOKMI YPOBEHb SHJIOT€HHON MWHTOKCHKAIUH, TPH-
BOJSIIEN K CTPYKTYpPHO-METa0OINYECKIM U3MEHe-
HUSM Kak B MOPaXeHHOM, TaK U B KOHTpJaTepalb-
HOU IOYKE.

DuHAHCHPOBaHUE HCCTeTOBAHUSA

Pabota BBITIOJIHEHA TPH MTOJIEPKKE TOCYAAPCTBEHHOTO 3a/a-
Husg MunmcTepcTBa 3apaBooxpaHenus Poccuiickoit denepanumn
«Pa3paboTka crioco00B MOP(OIIOTUIECKON H MOIICKYJISIPHO-
TEHETUYECKOM OLIEHKU pUCKA Pa3BUTHS U MPOrPECCUU XPOHU-
YEeCKOM 00JIC3HH TIOYCKY.

Konduukr unrepecon

ABTOpBI TOATBEPAKAAIOT OTCYTCTBHE MOTEHIUATIBHBIX KOH-
(IJIMKTOB WM CYIIECTBYIOLIMX NPOTUBOPEUHI B MHTEpecaXx,
0 KOTOPBIX HEOOXOJMMO 3asIBUTb.
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Development Features
of the Endogenous Intoxication
During Experimental Obstruction of the Urinary Tracts
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Abstract. The purpose of the study: is to establish the characteristics of the development of endogenous intoxication during
experimental obstruction of the urinary tract. Materials and methods: to achieve this goal, one control and three experimental
groups of animals were formed, in which blood was taken from the marginal ear vein on the 3rd, 7th, 14th and 21st day of the
experiment. The following parameters were determined in blood serum: urea, creatinine, total protein and albumin. The level
of endogenous intoxication was assessed by the indicators of medium-mass molecules, circulating immune complexes and
malon dialdehyde. Results: statistical analysis of blood biochemical parameters and endogenous intoxication markers confirm
the link between modern biomarkers of renal injury and morphological changes in the tissues of obstructive and compensatory
organs. Conclusion: our findings point to the overstress adaptation mechanisms, the development of oxidative stress and exhibit
a high level of endogenous intoxication, resulting in structural and metabolic changes in the affected and in the contralateral kidney.

Key words: endogenous intoxication; experiment; urinary tract obstruction; medium-mass molecules; circulating immune
complexes; malon dialdehyde
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FeHoepHbie 0c00eHHOCTU GOPMUPOBaAHUS
LeNieHanpaB/IeHHOro NoBeAeHNs YesnioBeka
npu BOCNpPou3BeneHumn 3putesibHbiX 00pa3oB
C pa3siIN4HOM pe3yJsIbTaTUBHOCTbIO

M.A. MepkyaoBa, M.B. Akyauna, M.M. JlankuH

®I'BOY BO «Psi3anckuii TOCYy1apCTBEHHBIH MEIUIIMHCKAA YHUBEPCUTET
nmenu akagemuka W.I1. ITaBnosa» Munszapasa Poccuu, Pszans, Poccust

Pe3rome. Crathst MOCBSIICHA U3YUCHUIO TCHICPHBIX OCOOCHHOCTEH (POPMHUPOBAHKS CUCTEMHON OpraHU3aIUH [ICJICHATIPABICHHOTO
TIOBEJICHUS YEJIOBEKA MPU BOCIIPOU3BEICHUH 3PUTEIBHBIX 00pa3oB. MccnenoBanack poiab 00paTHOM CBS3M O pe3yJIbTaTax JIesTellb-
HOCTH B ()OPMHUPOBAHUH PA3THIHON YCIEIIHOCTH IEJICHATIPABICHHOTO TIOBEICHHS HCIBITYEMBIX Pa3HOTO TOJA, ¢ OTIHYAFOIIH-
MUCS THYHOCTHBIMHE IICHXOMHAMIYCCKUMHE CBOHCTBAMHE TIPU BOCTIPOM3BEICHUU MU 3pUTEIBHBIX 00pa3oB. B paboTe mokasaHo,
YTO MpY 00OTAIIEHUU KaHAJIOB 00PATHOM CBSI3U O pe3yJibTarax JesTeNbHOCTH Y UCIIBITYEMbIX PA3JIMYHOIO Mojia (PopMUPYETCsT HOBasI
OpraHu3alys leJICHAIIPABICHHOTO TOBECHHS, OTPAXKAIOLIASICS B OMPE/ICICHHON KOH(PUTYPAIMK KOPPEISIIHOHHBIX B3aUMOCBSI3Ei
MeXy TMOKa3aTeIIMH MaTeMaTHYECKOTO aHAJIN3a PUTMA CEPIla U CTATHCTUIECKUMH XapaKTePUCTUKAaMH IeJICHANPaBICHHON
JIeSATEIIbHOCTH NP BOCTIPOU3BEACHNH 3PUTEIbHBIX 00pa30B. O/IHOM 13 BO3MOXKHBIX IPUYMH TIEPECTPOIKY LieTICHATIPABICHHOW Jiesi-
TENLHOCTH y UCTIBITYEMBIX, Pa3JeJICHHBIX Ha PYIMIHI [0 TOJIOBOMY TPH3HAKY, SIBISIETCS ONpeIeICHHAs KOMOMHAINS HX TICUXO-
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Oo6ocHoBanme. V3yueHne pu3HOIOTHIECKIX
MEXaHU3MOB HEOJMHAKOBOI Pe3yJIbTaTUBHOCTH Lie-
JIEHANPaBJIEHHOTO MOBEJCHUS YEJIOBEKa, HAUMHAs
¢ cepenuHbl XX BeKa U IO HACTOSIIETO BPEMEHH,
SIBJISIETCS aKTyaJIbHOU 3aj1aueil B (PU3UOIOTHH TPY/a,
¢uznonorun cnopra, JudQepeHnaIbHON ICHX0-
¢uznonoruu [ 1—o6].

OcoGenHocTr (OPMHUPOBAHUS II€TICHAIIPABIICH-
HOTO TIOBEJICHUSI YeJI0BEKa BO MHOTOM 3aBUCAT OT TO-
JIOBBIX Pa3iIMuUMii UCTIBITYEMbIX U UX WHJUBUyalIb-
HBIX TICUXO(PHU3HNOJIOTUYECKUX 0COOeHHOCTEH [7, 8].
Bonbiioi nHTEpEC BBI3BIBAIOT MPUYUHBI HEOUHAKO-
BOI pe3yJIbTATUBHOCTH 1IEJICHANPABICHHOMN JIEATEIb-
HOCTH y UCIIBITYEMBIX Pa3JIMYHOrO MOJIa.

Henblo HacTosIIEH pabOTHI IBUIOCH U3YYCHUE
TeHJIEpPHBIX 0COOCHHOCTEH (POpPMUPOBAHUS 1IeTICHA-
MPaBJIECHHOTO MOBEAECHUS UCIBITYEMBIX, BOCIIPOU3-
BOJIALIMX 3pUTENIbHBIE 00pa3bl C HEOAMHAKOBOU pe-
3yJIbTaTUBHOCTBIO.

MarepuaJjsl 4 MeToAbI. B HalieM uccnenoa-
HUU TIpUHIO0 ydactue 115 ucmbiTyeMbix o0oero
nmoja B Bo3pacte oT 18 go 20 ner (75 memymiek
u 40 ronomen). Ilepen Hauanom rccneaoBaHul BCe
YYaCTHUKU MHCTPYKTHPOBAJIUCH 00 UX XapakTepe
U TOJNUCHIBAIM HH(OPMUPOBAHHOE coOrjacue
Ha yyactue B HuX. MccnenoBanue 0JJ0OpEeHO KOMHUC-
cueii mo Oomomemunuuckoir 3tuke ®I'BOY BO
Ps3I'MY Munsapasa Poccun).

Ha noaroToBuTenbHOM 3Tane y BCEX UCHBITY-
€MBbIX OLICHUBAJIU PsIJl TMYHOCTHBIX XapPaKTEPUCTHUK:
CTENEHb BBIPAKEHHOCTU AKCTPa—HHTPABEPCUH, IMO-
[IUOHAIILHON PEaKTUBHOCTH (HEUPOTU3MA), TMIHOCT-
HOM TPEBOXKHOCTHU, TUYHOCTHOW JMCIIO3ULIMN HAlle-
JICHHOCTU Ha JIOCTHKEHHE pe3yJIbTaTa, ICUXOA1HA-
MUYECKHUE XapaKTepucTuku no Ctpensy, IprUMeHsist
tectol EPI, dopma A u b, OT, MAS, JAS [9, 10].
Jl1st mpoBeAeHNS ICUXOMETPUYECKUX HCCIIEIOBAHUIA
UCIIOJIb30BAJI TIPOTPaMMHO-aNNapaTHbI Ncuxodu-
suonornyeckuii komruieke «llcuxorect» (mpou3BoI-
ctBo OO0 «Hetipocodt», Poccus).

IIpu wMonenupoBaHuUM IIEJICHANIPABICHHOM
NESATEIbHOCTH YeJOBEKa MPUMEHSIA TECTOBYIO
MHKPOIPOLIECCOPHYIO cUCTeMY «MHeMOoTecT»
(BAO «BHUMMII-BUTA» HUM menuumHCKOTO
npubopoctpoenuss PAMH, Poccust), kotopas mo-
3BOJISJIa TPEABABIATh YUACTHUKY MCCIIEIOBAHUS
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3puTesbHble 00pa3bl Pa3HOW CTENEHU CI0KHOCTU
U B pa3jIM4HbIX 110 BpeMeHU pexumax. Ha mynbre
MCUX0(U3NOTOTUYECKOTO KOMILIEKCA YYACTHUKY
WCCIIEIOBAaHUN TPEAbSBISUIM MATPUUYHBIA 3pUTEIh-
HbI 00pa3 (M30), cocTosIMiA U3 CBETAIINXCS U He-
CBETSIIUXCS AIIEMEHTOB, PACIIONOKEHHBIX Ha TOJIe
paszmepom 88 anemenToB. Kaxnpiit M30 mipens-
SIBTISUTA Ha HEKOTOPOE BPEeMsI IKCIIO3UIINH, B TCUCHUE
KOTOPOro HE0O0XOAUMO OBLTO 3aTIOMHUTH PaCIIOJO-
YKEHUE CBETAIIUXCS JIEMEHTOB (dTal SKCIIO3HUIUN)
(puc. 1). Insa meroga M, Bpems sxcriozunimu M30
He ObLTO OTPAaHUYECHO U 33/1aBATIOCH CAMUM HCIIBITY-
€MBbIM, a 111 MeToaa M, 0HO OBUTO (PMKCHPOBAHHBIM
n coctaBisuio 5000 mcek. Ilocne BbIKIIIOYEHUS CBe-
TAIIUXCS JIEMEHTOB MATPHUIIBI HA dTANe BOCIIPOU3-
BEJICHUS UCTIBITYEMBIH JT0JKEH ObLT BOCIPOU3BECTH
M30, HaXxrMasi CIeITUATFHBIM IIIyTIOM Ha T€ AJIEMEH-
Thl MATPHUIIBI, CBEUEHHE KOTOPBIX OH 3alIOMHUII
Ha dTare 3KCIO3UIINY.

Puc. 1. Cxema nynbTa NCnbITyeMOro C BapMaHToOM
npeabaBISemMoro 3puTenbHoro obpasa /
Fig. 1. Scheme remote test with a variant
of the visual image

Ha sTane Bocnipon3BeieHHs ObLIO YCTaHOBJIEHO
nBa pexxuma. [1epBblil pexum — peorcum 6e3 obpam-
Hou ceazu (Meroauku M, u M,). B atom ciyuae
[ocJie MOJa4u 3BYKOBOTO CHUTHAJIA, SIBIISIFOILErOCs
ITYCKOBBIM JUIsI 3Taria BOCIIPOU3BEICHUS, HA MaTpHUIIE
OTBETOB OTCYTCTBOBAJIM KaKHe-IMOO CBETOBbIE CTH-
MyJibl (MaTpunia rnoramieHa). [IpaBuabsHBIM OTBETOM
ABJISUIOCH HA)KAaTHE HA HJIEMEHT MaTpHILIbl, KOTOPBIH
COOTBETCTBOBAJI CBETAIIEMYCs JIEMEHTY Ha JTare
HKCIHO3ULIUH, HETIPABUIBHBIM — HAXATHE Ha JIEMEHT
MarTpHIibl, COOTBETCTBYIOIINI He cBeTseMycs. Ore-
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HUTH MPABUIHHOCTH CBOMX OTBETOB B 3TOM CUTYaIHH
UCTIBITYEMbIE HE MOTJIH.

Bropoii pexxum — pesicum ¢ odpammoti cés3vi0
(metonuku M, (OC) u M, (OC)). Kaxnasrit oTBeT
BOCIPOU3BOWIICS B BUJIE CBEUEHUS B MI0JI€ MATPUIIbI,
€CJIM OTBET ObLI NMpaBWIbHBIM. HenpaBuiibHO Haxa-
ThI€ JIIEMEHThI MATPHUIIbl HE CBETHIINCH, HO PETUCT-
PUPOBATHCH IPUOOPOM KakK OmMO0YHbIE. Takum 00-
pa3oM, UCTIBITYEMBI MOT BOBpEMS CKOPPEKTUPOBATH
MPaBUILHOCTh CBOMX OTBETOB. Pe3ynbTaThl mpea-
CTaBJIEHBI B Tabnuiie 1.

KadecTBO BBIMONHEHUS IIeCHANIPABICHHON
JNeSITeNbHOCTH MBI TPEIJIOXKUIH OMpPeaesaTh
no Gopmyrne:

KauectBo pabotsr (%) =

_ (Kon-Bo npaBuiibHbIX 0TBETOB — K0J1-BO 01IMO0K)
Bcero oreeroB

XapakTep CHUCTEMHON OpraHH3aluu IleleHa-
MPABJICHHOTO TIOBE/ICHUS YeJIOBEKA 3aBUCHT HE TOJb-
KO OT €ro JINYHOCTHBIX OCOOCHHOCTEH, HO U OT Be-
reTaTUBHOIO 00eCTIeUeHHs eATeIbHOCTH, ee (Hu3u-
osioruyeckoit croumoctu [11], omHUM U3 METOAOB
napaMeTpHu3aluyu KOTOPOH SBISETCS MareMaruye-
CKUIi aHalIu3 pUTMa CEP/IIa U XapaKTePUCTUKA €ro
BapuabensHOCTH [12, 13].

Jng BBISICHEHUS] POJIM T€HAEPHBIX Pa3TUUYUN
IpU U3YYEHUH (PU3NOJIOTUYECKON CTOMMOCTHU Jesi-
TEJILHOCTU MBI CPAaBHUBAJIM IOKa3aTeNn Bapualelb-
HocTH cepaednoro purMma (BCP) y neBymiek u 1oHO-
meit JIO u ITOCJIE Bocnpoussenenus M30. [lns
pEeTUCTpaly TMHAMUYECKOTO psijia KapIMOMHTEpBa-
noB u aHanmu3za BCP Hamu ucmonb3oBajcs mpo-
rpaMMHO-aMIMapaTHbIi KoMIieke «Bapukapm» (mpo-
n3BoacTBO «Pamenay, Poccust). Bo Bpems nesitens-
HOCTH UCHBITyeMbIX aHanu3 BCP ne mpoBonunu
B CBSI3U C BBIPAXKEHHOW HECTAIIMOHAPHOCTHIO JIMHA-
MHUYECKOI0 psAJla KapAHMOUHTepBanoB. 3anuck JDKI
OCYIIECTBISIACh B | cTaHAapTHOM OTBENIEHUU TIPH
MOJIOKEHUH UCTIBITYeMoro cufs. B xone marematu-
YeCKOTro aHalli3a puTMa Cep/Ila OLICHUBAIU TOKa-
3aTenu, MPEeCTaBICHHBIC B YCIOBHBIX 0003HaUe-
HUAX K puc. 2.

[Tonmy4eHHble TaHHBIC TIOABEPTATUCH CTATUCTH-
4ecKor 00paboTKe METoaMy BapHaAIlMOHHON CTaTH-
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CTHKH, B TOM YHCJIE C HCIOIb30BaHUEM METO/a KOp-
pesIMOHHOr0 aHanu3a. JlanHele 00padaThIBAINChH
¢ momMo1pio Moayneit cucremsl Microsoft Office 97,
Microsoft Excel Stadia 7.1/prof. 10. 3a xputndeckuii
YPOBEHb 3HAUMMOCTH CPABHHUBAEMBIX MOKa3aTese
npuaumanu Pd < 0,05, rne Pd — BeposaTHOCTB
OLIMOOYHOTO CY)KJCHUS O Pa3IMuMK CPABHUBAEMBIX
CpEIHUX.

Pe3yabTaThl Hccjie10BaHUS H HX 00CYyKIe-
Hue. J1Ji1 yToOuHEeHUs BIUSHUSA MOJOBBIX pa3Inyuii
Ha TOKa3aTelH JAEATEeIbHOCTU HCIBITYEMBIX MpU
Bocrpou3Benennn nMu M30 Ha rmepBoM dTare wc-
CJIEIOBAaHUI MBI pa3/IeNuil U3y4aeMyl0 BBIOOPKY
10 TeH/IEPHOMY MPU3HAKY U IPOBEIU CPABHEHUE
TMOKa3aTeleil UCTIBITYEMbIX BO BCEX OMMCAHHBIX BbIIE
METOAMYECKUX YCIOBUsX (Ta0md. 1).

[IpencraBneHnpie B Tabnwuie 1 qaHHBIC CBUC-
TENbCTBYIOT O TOM, YTO CTaTUCTUYECKH 3HAUUMBbIE
pa3nuyMsl yCTaHOBJICHBI JIMIIb B CIyyae BOCIPOU3-
BesieHus roHomamMu M30 ¢ GpuKCHpOBaHHBIM BpeMe-
HEM 3Kcro3uiuu (Mertoauka M,). B atoit cutyanuu
FOHOIIM BOCIPOU3BOIMIN OOJIbIIE MPABHIBHBIX OT-
BeToB, yeM AeByikd (Pd < 0,05), ormmyanuce 6omnee
BBICOKMM KaueCTBOM BBIMIOJIHEHHOU paboTsl (Pd <
< 0,05) 1 MEHBLINM BPEMEHEM MEXIy peaKIHsIMU
B meroanke M,(OC) (Pd < 0,05). B uenom xe mpu
BocrpousseneHnn M30 oHOIAaMU U 1€BYLIKAMHU
npu ¢ukcanuu BpeMeHnu 3Kkcno3unuu M30 u noj-
kimoueHn OC peain3yroTCsl COTTOCTaBUMBIE 3aKO0-
HoMepHocTH. TakuM 00pa3zom, Ha 3TOM FTare Ucclie-
JIOBaHUH YCTAHOBJIEHO, YTO T'€HJEPHBIE PA3INUUs
CYIIECTBEHHO HE BIIMSIOT Ha XapakTep IeJeHanpan-
JIHHOU JEATEIbHOCTU UCTIBITYEMBIX IPU BOCIIPOU3-
Benennu M30.

g BBISICHEHUSI pOJIA TE€HEPHBIX pPA3IUUUA
Y UCTIBITYEMBIX MPU BOCIIPOU3BEICHUN 3PUTEIBHBIX
00pa30B C pa3IMYHON CTENEHBIO YCIEIIHOCTH BCE
FOHOIIIM M JIEBYILIKU ObUIM pa3zeieHbl 0 COOTBETCT-
BYIOIIIMM T'pynmam B Mertogukax M, u M,(OC). ITpu
OLICHKE YCIEIIHOCTH BCE HCIBITYeMble ObUIN pasJie-
JIeHBl Ha 2 MOATPYMIBL: «Y CHEUIHbIeY, datoliue 7
1 OoJee MpaBWIIBHBIX OTBETOB IPH BOCIIPOM3BEICHUH
M30, n «Heycneuinslie», KOTOpble 1aBald MeHee 7
NPaBUJIBHBIX OTBETOB IpU BocnpousseneHun M30
[14] (Tabm. 2).
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Tabmmua 1/ Table 1

CTraTncTnyeckue xapakTepucTuKu AeaTesibHOCTU AeByLuek (n = 75 yenosek) u ioHowe (n = 40 yenosek)

B U3y4aemMoii BbiIGOpKe Npu BOCNPOu3BeAeHUU UM 3pUTEJIbHbIX 00pa3oB /

Statistical characteristics of activity of girls (n = 75 persons) and boys (n = 40 persons)
in the studied sample at reproduction of visual images

Mokagzatenn / CpaBHMBaeMbIe METOONKN / Hesyuikn / Girls lOHown / Boys
Indicators Compared methods M*m M*m

KonnyecTBo NpaBubHbIX OTBETOB / M, 9,98 £0,61 10,70 +£0,65
Number of correct answers M,(OC) / M,(FB) 12,57 £0,54 13,11 +0,65
M, 6,49 + 0,30 7,57 £0,36*

M,(OC) / M,(FB) 9,74 +0,60 10,74 +0,70

KonnuyecTso owmnbok / M, 3,57+0,69 3,50+ 0,61
Number of errors M,(OC) / M,(FB) 6,34+ 1,01 5,40 + 2,04
M, 4,47 +£0,54 3,83+0,65

M,(OC) / M,(FB) 10,18 + 3,04 8,28 + 1,50

Bcero oteeToB / M, 13,55+0,64 14,20+ 0,50
Total answers M,(OC) / M,(FB) 18,49 + 0,92 18,35+2,10

M, 11,46 + 0,56 11,4+0,81

M,(OC) / M,(FB) 23,73+ 3,64 21,71 +2,00

Bpems Bocnpon3seneHus / M, 37,59 £4,75 36,49 + 3,81
Playing time M,(OC) / M,(FB) 38,33+ 4,62 35,22 + 3,41
M, 20,58 +2,39 15,20+ 1,52

M,(OC) / M,(FB) 31,47 + 4,93 23,57 3,32

Bpemsa mexay peakuysmm / M, 2,40+0,29 2,08+0,19

Time between reactions M,(OC) / M,(FB) 1,69+0,17 1,67+0,13

M, 1,46 £0,19 1,17+0,13

M,(OC) / M,(FB) 1,48 +£0,19 1,03+0,11*

KayecTBO BbINOHEHHOW paboThl / M, 73,07 £7,40 51,39 +£8,00
Quality of work performed M,(OC) / M,(FB) 37,43 +7,52 53,99 + 10,37
M, 58,09 +2,70 69,53 + 3,90*

M,(OC) / M,(FB) 17,38 £+ 6,14 25,99 +10,41

lMpumevanne / Comment: *Pd < 0,05.
Tabnnuya 2 / Table 2

KonnuecTBO pgeByLwiek u loHowen, Bocnpoussoasawmnx M30 ¢ pa3nnyHom cTeneHbio yCnewHoCTU
npv nopxniovyeHun OC B metoauke M, /
The number of girls and boys reproducing visual image (VI) with varying degrees of success
when connecting feedback (FB) in the M, technique

[Hesyuwkn / Girls lOHoww / Boys
MeToanku / n =75 4enoBek / person n =40 yenosek / person
Methods YcnewHsle / HeycnewuHble / YcnewHsble / HeycnelwHble /
Successful Unsuccessful Successful Unsuccessful
M, 23 (30,7%) 52 (69,3%) 14 (35,0%) 26 (65,0%)
M,(OC) / M,(FB) 60 (80,0%) 15 (20,0%) 37 (92,5%) 3(7,5%)
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Tabnnua 3 / Table 3

MokasaTenu AeAaTeNbHOCTU UCTILITYEMbIX Pa3HOr0 NoJia rpynr «ycrneLuHble» U «<HeYCNeLUHbIe»
npw BocnpousseaexHun M30 c ucnonb3osaHnem metoauk M, n M,(0OC) /
Indicators of activity of subjects of different sex of groups “successful” and “unsuccessful”
at reproduction of (VI) with use of techniques of M, and M,(FB)

o «YcnewHsle» / “successful” «HeycnewHsle» / “unsuccessful”
paBHVBaeMble
n =75 4enoBek / person n =40 yenoBek / person
MokazaTtenn / MeToaukn /
Indicators Corr;Ea;ed Heywikn / girls lOHowm / boys Heywikn / girls OHowm / boys
methods Mtm Mtm Mtm Mtm

KonunyecTBo npasBusibHbIX 0TBETOB / | M, 7,70+0,21 8,20 +£0,31 5,66+0,11 5,71+£0,15
Number of correct answers M,(OC) / M,(FB) 10,11 0,28 9,71+0,35 6,31+0,15 5,20 +0,14*
KonnuecTtso owm6ok / M, 4,94 +£ 0,56 3,29 £0,58* 4,47 +£0,35 4,04 £0,46
Number of errors M,(OC) / M,(FB) 11,09 0,96 8,79+ 1,42 3,60 % 0,45 2,40 0,71
Bcero oteeToB / M, 12,63 +0,58 11,49+0,79 10,13+0,34 9,75+0,54
Total answers M,(OC) / M,(FB) 21,20+1,18 18,50 £ 1,72 9,87 +0,56 7,60 0,57
Bpemsi BOCTIPOM3BEneHMs / M, 22,81+2,90 17,19+ 1,43 19,43 +1,11 15,6 + 1,44*
Playing time M,(OC)/M,(FB) | 30,48+2,13 | 22,78+2,25* 17,08 + 2,22 14,72+ 0,94
Bpems mexny peakuysamu / M, 1,50+0,19 1,283%0,11 1,49 +£0,09 1,22+0,12
Time between reactions M,(OC) / M,(FB) 1,24%0,07 1,07 £0,07 1,40£0,17 1,50£0,01
KayecTBo BbINOAHEHHOM paboTbl /| M, 26,91 +£5,69 47,78 + 6,26* 17,63 £4,11 24,14 £5,72
Quality of work performed M,OC)/M,(FB) | 14,61+3,41 | 22,13+5,95* 30,06 5,21 38,94 + 14,1

lMpnmevarnne / Comment: *Pd < 0,05.

W3 nanHbIX, mpeacTaBieHHbIX B Tabnuie 2, cie-
IyeT, 4To mpu noakitoueHnn pexxuma OC B cepun
HCCIIE/IOBAHUM C OrpaHUYEHUEM BPEMEHH SKCIIO3ULIUH
M30 n07st UCHIBITYEMBIX, YCIICIITHO BOCIPOH3BO/IS-
nmx M30, Kak cpeay IOHOIIEH, TaK CPeiu JEBYIIEK,
JIOCTOBEPHO BO3PACTaET, B TO BPEMs KakK JOJIS UCIIbI-
TYEMBbIX, HE YCIEIIHO BBIOHSOUIUX BOCIIPOU3BEIE-
ure M30, yObIBaeT, Kak cpe/ii JEBYIIEK, TaK U CPeIH
foHomel. OHAKO Cpei IOHOMICH 3TH H3MEHEHUS
B OTHOCHUTEJBHBIX IU(PaX BRIPAKEHBI 00JIee 3HAYMMO.

CraTtrcTUdecKkue XapaKTepUCTUKH JESTeTbHO-
CTH U KauecTBa pabOTHI y IEBYIIIEK U FOHOIIIEH ¢ pa3-
JMYHOW CTENEHBIO YCIEUTHOCTH BOCIIPOU3BEACHUS
M30 c ucnons3oBanneM mMetoauk M, u M,(0C),
MpeACTaBICHHBIC B TaOIHIE 3, CBHIECTEIHCTBYIOT
0 TOM, YTO Ka4eCTBO ACSTEbHOCTU KaK «yCIEIIHBIX),
TaK U «HEYCIIELIHBIX» IOHOIIEH BBIIIE O CpaBHE-
HUIO C JIEBYIIIKAMHU, 32 CYET OOJBIIEro KOJIMIeCTBa
MPaBUJILHBIX OTBETOB M MEHBIIIETO KOJMYECTBA OIIIH-
OOK IMpH BBIMOJIHEHUU JIEATEIHHOCTH KaK B paMKax
Meroauku M,, Tak u M,(OC) (taba. 3).
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[IpencraBnennbie B TabauIe 3 naHHBIE CBUIE-
TENbCTBYIOT O TOM, YTO Ka4€CTBO JEATEIbHOCTH
Y «YCHEUIHbIX)» FOHOILIEH BBIIIIE, YEM Y «YCHEUIHBIX)
nesymiek (Pd < 0,05). Kpome Toro, KommaecTBo mpa-
BUJIBHBIX OTBETOB Y «HEYCIEIIHBIX» FOHOIIEH MEHb-
1€ 10 CPaBHEHHIO C «HEYCIEUIHBIMIY JEBYIIKAMU
(Pd <0,01). Omnako aHau3 AESTETHHOCTH HCIIBITY-
€MBIX Pa3HOTO T0JIa MpH BocmpousBeaeHuun M30
M0 METOJMKe M, BBISIBUI CIEIYIONINE TOCTOBEPHBIE
paznuuust. Tak, KOJIMYECTBO OIMIMOOK y «YCHEITHBIX)
IOHOIIIEH JOCTOBEPHO MEHBIIIE, YEM Y «YCIEIIHBIX)
nesytiek (Pd < 0,05), a ciegoBaTensHO, M KAY€CTBO
JEeSITETbHOCTU Y «YCIEIIHBIX)» IOHOIIEH BBIIIE, YeM
y «ycnemnsix» aesyuiek (Pd < 0,05). Kpome Toro,
Bpems BocnipousBeaeHuss M30 y «HEyCIEemHbIX»
IOHOIIIEH MEHbIIIE M0 CPABHEHHIO C «HEYCIEIIHBI-
Mu» aesymkamu (Pd < 0,05). B obmiem, MoxxHO cka-
3aTh, YTO KQUECTBO JCATEITHHOCTH KaK «yCIIEIIHBIXY,
TaK M «HEYCHEITHBIX) IOHOIISH BHIIIE 110 CPABHEHUIO
C JIEBYIIKaMH 3a CYET, B OCHOBHOM, MEHBIIIET0 KOJIHU-
YecTBa OIMIMOOK, KaK MPH BHITOJIHEHUH METOAUKU M,,
TaK ¥ MpHU BBITTOTHEHUH MeTOIUKH M,(OC).

OPUT'MHAJIBHOE UCCJIEAOBAHME. OKCIIEPUMEHTAJIbHA S ®U3MOJIOI' A
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Tabnnuya 4 / Table 4

McuxoauHaMmnyeckue xapakTepUucTUKM Yy UCMNbITYEeMbIX B rpynmnax,
pa3peneHHbIX B COOTBETCTBUM C FeHAEPHbIMU pasnuyusamm /
Psychodynamic characteristics in subjects in groups divided according to gender differences

CpaBHuBaemble rpynnbl /
Compared groups
McuxoomMHamMmyeckme xapakTepucTmky /
Psychodynamic characteristics Jesywikn / girls OHown / boys
n=75 n=40
M+m M+m
1. OkctpaBepcus (TecT EPI) / + + .
Extroversion (the EPI test) 14,17£0,32 12,74 0,56
2. Hewnpotuam (tect EPI) / + + *x
Neuroticism (the EPI test) 13,49 £0,42 10,06 0,68
3. YpOBEHb IMYHOCTHOWM TpeBOXHOCTU (TecT MAS) / + + o
Level of personal anxiety (MAS test) 20,43+ 0,81 16,27 +1,29
4. BblpaxeHHOCTb NpoLecca Bo3byxaeHus (tect OT) / + + o
The intensity of the excitation process (the OT test) 56,47 1,22 64,8+1,70
5. BblpaxeHHOCTb npouecca TopMmoxerus (Tect OT) / + + o
The intensity of the inhibition process (the OT test) 57,85%1,13 65,48+1,52
6. MoaBWXHOCTL HepBHBLIX NpoLeccos (TecT OT) / . .
Mobility of nervous processes (the OT test) 60,35+1,28 58,85+2,08
7. YpaBHOBELLEHHOCTb MPOLECCOB BO3OYXaeHUs 1 TopMoxeHus (tecT OT) / 100003 101+003
Equilibrium processes of excitation and inhibition (the OT test) e T
8. Twn noeegeHus (Tect JAS) / Type of behavior (the JAS test) 385,44 +5,84 406,65 +7,68*

Mpnmevarnne / Comment: *P < 0,05; **P < 0,001.

JI14 BBIABNICHHS PUYUH HEOIMHAKOBOW PE3YJTb-
TaTWBHOCTH LIEJICHAIIPABIEHHON AEATEIbHOCTH UCTIbI-
TYEMBIX Pa3JIM4YHOIO I10JIa Mbl CPABHUJIM [10KA3aTENN
UX JINYHOCTHBIX IICUXOANHAMUYECKUX XAPAKTEPHU-
ctuk (Tabn. 4). JlanHbie, npeacTaBieHHbIE B Ta0-
nuue 4, CBUIETEIbCTBYIOT O TOM, YTO OJIHA U3 BO3-
MOJKHBIX MPUYVH HEOJWHAKOBOW PE3yJIbTaTUBHOCTH
LEJICHAIIPABJIEHHONW JEATEIbHOCTH HCIIBITYEMBIX
CpPaBHMBAEMBIX TPYIII CBS3aHA C Pa3IMYUEM JIMY-
HOCTHBIX CBOMCTB, ONPEIEIAIUX HAEIIEHHOCTh
Ha JIOCTIKEHUE pe3ysibTaTa (THII ITOBEACHHS 10 TECTY
JAS) 1 cBOHCTB, OTpaXxarOIIMX NCUXOIUHAMUYECKUE
XapaKTEePUCTUKU (JIMYHOCTHAS! TPEBOKHOCTh, HEHpO-
TH3M, BEPTUPOBAHHOCTb U JIP).

Ha 3akmrounTenbHOM dTane UCCie0BaHui MBI
cpaBHwiIM nokaszatenu BCP y mnpencrasureneit
IpyMI, pa3JeJIeHHbIX 10 0JOBOMY IIPU3HAKY, 110
Y TI0CJIE OKOHYAHMS JESITENBHOCTH IPH BOCIIPOU3BE-
nernu M30. CpaBHeHHE CTaTUCTUYECKUX TpYII-
IIOBBIX IIOKa3aTeNlell HE MO3BOJIWII BBIIBUTH KAKHX-
100 3HAYMMBIX OTJIMYUi. B 3TO# CcBSI3U MBI MpH-

ORIGINAL ARTICLE. EXPERIMENTAL PHYSIOLOGY

OeraM K KOppelasiiuOHHOMY aHallu3y, JUIs BbIsBIIE-
HUSl BO3MOJKHBIX B3aUMOCBSI3€l MEXIy MoKa3aTe-
JSIMH MaTEMaTH4YEeCKOro aHaju3a pUTMa cepjua
U CTaTUCTUYECKUMHU TOKA3aTeNIMH JeSTeIbHOCTH
UCIBITYeMBIX Tpu BocmpousBeneHnn M30. Koppe-
JISILIMOHHBIE TS Ibl, OTPAXKAIOIIME YKa3aHHbIE B3au-
MOCBsI3M TIpH BocmpousBenennn M30 ¢ pukcupo-
BAHHBIM BPEMEHEM SKCIO3UIINH, MPEICTaBICHBI
Ha PUCYHKE 2.

Kak cnenyer u3 pucyHka 2, xapakTep KOppesi-
ITMOHHBIX B3aMMOCBSI3e MEeX Ty mokazatensiMmu BCP
U JCSITENBHOCTU TIpH BocmpouseaeHnu M30 ot-
JTUYaeTcsl KaKk B KOJIMYECTBEHHOM, TaK U B KadecT-
BEHHOM OTHOIIICHUU. AHAJIIOTUYHBIC OTJIMYUS B Xa-
pakTepe KOppeIsSIUOHHBIX B3aUMOCBS3EH MBI Ha-
OJIfofaNId ¥ B YCJIOBUSX MOAKIIOYEHHST 00paTHBIX
cBsi3eil. Bee 310, Ha Hal B3I, OTpaXkaeT pasiuy-
HbIE IIEHTpaIbHO-TIepU(pEepUUECKue OTHOIICHUS
B XOJI€ JIeATEeIbHOCTU N0 Bocnpousseaenno M30
y TpeJCTaBUTENEH TPy, JEICHHBIX [0 TOJI0BOMY
MpU3HAKY.
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MeTtopuka M, / Method M,

o Hayana paedaTenbHOCTU Mocne oKOHYaHUA AEeATeNIbHOCTUN
no socnpoussegexHuio 30 / no socnpoussegexHuio 30 /

Prior to the beginning of the activity Afterr the end of the activities

on reproduction of visual images on reproduction visual images

Aesywikn / girls

Puc. 2. lnHamuika KOppEensiuMOHHBIX CBA3EN MEXAy OCHOBHbIMM Nnoka3aTtensiMu no BocnpousseneHnio M30
1 nokasarensmu BCP npu peanusauum metoavkun M, y AesyLLeK 1 lOHOLLENR /
Fig. 2. Dynamics of correlations between the main indicators of reproduction of visual images

and indicators of heart rate variability in the implementation of the method M, in girls and boys

YcnoBHble 0603Ha4YeHns K puc. 2:

a) 3HayeHus 1 3HaK KO3 PULMEHTOB KOPPENALMM:

YyKa3bIiBaET Ha NONOXUTESbHbIN XapakTep CBS3N;
————— yKa3blBaeT Ha OTPULATENbHBIN XapakTep CBA3W;

6) nokasatenu AesTenbHOCTN No BocnpounsseneHunto 30:
1 — KONNYeCTBO NPaBUJIbHBLIX OTBETOB,
2 — KONNYeCTBO OLWNGOK,
3 — BCero oTBETOB,
4 — Bpems BOCNPOU3BEAEHWS,
5 — Bpemsa Mexay peakumsamm,
6 — ka4ecTBO PaboThI;

B) rMokasaTenu mateMaTuyieckoro aHanmaa putma cepgua (MAPC): HR — yacToTa cepaeyHbix coKpalleHWi;
MnMxD — BapuaumoHHbIi pa3max; SDNN — cpegHee kBagpaTniHoe oTkiioHeHue; CV — koadbdUUMEHT Bapraumm;
S| — nHaekc HanpsaxeHus; HF — MOLLIHOCTb CNeKTpa B BbICOKO-4aCTOTHOM Auana3oHe KpuBoi ornbaioLuemn
LMNHAMUYECKUIA P, KapANOVHTEPBANOB; LF — MOLLHOCTb CnekTpa B HU3KO4aCTOTHOM Avana3oHe KpuBoli ornba-
IOLLEN AMHAMMYECKUIA pag, kKapanonHTepeanos; VLF — MOLWHOCTb CrekTpa B CBEPXHU3KOYACTOTHOM Ananas3oHe
KPWBOWA, ormbatoLLer AMHaMmuyecknin psg kapanonHtepsanos; IC = (VLF+ LF/HF) — nHaekc ueHTpanmsaumm

OPUT'MHAJIBHOE UCCJIEAOBAHME. OKCIIEPUMEHTAJIBHA S ®U3UOJIOTI' YA
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3aknouyeHuve

[Tpu cpaBHEHNH CTAaTUCTHUYECKUX TMOKa3aTesei
I[EJICHAIPABICHHON JESITeTbHOCTU Y UCTBITYEeMbIX
rpymi, copMUPOBAHHBIX HA OCHOBE TOJIOBOTO MPH-
3HaKa, M0 CYIIECTBY 3HAYMMBIX PA3THUIUA y O0JIb-
INIMHCTBA MOKa3aTeNell BLIIBICHO He Obl10. BMecTe
C TeM TIPH pa3elIeHUH TPYIII, YCIEITHO BOCIPOH3-
Bosanrx M30 U HeyCHeurHo BOCIPOU3BOISIINX
M30, Ha reHaepHbIe MOATPYIIIHl yCTAHOBIEHBI
orpeneneHHble 0co0eHHOCTH. Tak, HarpuMep, Cpear
HCTIBITYEMBIX, TTOKA3aBIINX BBICOKYIO PE3yJbTaTHB-
HOCTb, OOJIbIIIE FOHOIIEH, YeM AEBYIIEK, a TakkKe
BBIIIE KAYE€CTBO UX NEATEIbHOCTH. [[eByIIKaMm xe
HE00X0IMMO OOJIbIIIE BpEeMEHU Ha BOCIIPOU3BE/IE-
Hue 30, 1 OHHU JIenatoT OOJIBIIEe ONMTMOOK TP BBI-
MOJIHEHHUH 3a7aHus, YeM roHomH. OauH U3 BO3MOXK-
HBIX (JaKTOPOB, MPUBOSIIHX K Pa3TUUHON pe3yIbTa-
TUBHOCTH I[€JICHANPABICHHON NESITEIHbHOCTH TPH
BocnpousBeneHnr 30 — 3TO HAMMYHE OTIHYHI
B IICUXOJIMHAMUYECKUX XapaKTePUCTHUKAX UCIIBITY-
€MBIX, YTO U OBLJIO TTOATBEPKICHO MPOBEACHHBIMHU
uccienoBanusMu. JluteparypHsie TaHHBIE CBUJIE-
TENBCTBYIOT O TOM, YTO I[e/ICHAIIPaBICHHAS eI Telb-
HOCTBh HCIIBITYEMBIX Pa3JIMYHOTO T0JIa, U3yYCHHAS
Ha Pa3IMYHBIX IMOBEICHUYECKUX MOJIENSX, OTIMYACTCS
HE TOJIBKO PE3yJIbTaTUBHOCTHIO, HO U PA3IMIHOMN
NCcUX0(U3UOIOTHYECKON OCHOBOHM obOecmeueHus
31Ol AestenbHocTH [15—17]. OgHako uIst Kaxaoro
BHJA JCATEIbHOCTH, PEATTU3YEMOTO C Pa3IMIHON
PE3yJIBTAaTUBHOCTHIO, TPEOYETCsl OnpeeieHHast KOM-
OMHAIWsI TUIHOCTHBIX ocoOeHHocTel. [Icnxodusn-
OJIOTUYECKUE OCOOCHHOCTH UCTIBITYEMBIX, pa3/ieieH-
HBIX Ha TPYMIIBI TIO TTOJIOBOMY MPH3HAKY, HE TOJIBKO
BIIUSIFOT HAa YCHEITHOCTh AESITEIbHOCTH, HO U, TIO-
BUJINMOMY, YYaCTBYIOT B (DOPMUPOBAHUU OIIpe/ie-
JIEHHOTO (PU3HOJOTUYECKOTO MOPTPETa CUCTEMHOM
OpTraHHU3aINH LeJICHAMPABICHHOTO MOBEACHHUS.

ABTOpBI 32BJISIIOT 00 OTCYTCTBUHM KOH()INKTA HHTEPECOB.

Bub6auorpadpuyeckunii cnncok

1. Bepouuesckas E.M., I ponckas A.C. ®yHKINOHATLHBIC
aCMMMETPHHU U CropT // PyKOBOACTBO 1O (yHKIHOHATB-
HOU MexXIoiymapHoi acumMmerpun. M.: Hayunsiit mup,
20009.

ORIGINAL ARTICLE. EXPERIMENTAL PHYSIOLOGY

2.

W

10.

11.

12.

13.

14.

15.

Iiceopaunoea T./[., Kopobeiinuxosa U.H., Jlyonux E.H.,
H.A. Kapamvieun BeretaTuBHbIE KOPPENATH HHAUBUAY-
ANTBHBIX Pa3IMYUi BPEMEHHBIX MApaMeTPOB U pe3yIIbTa-
TUBHOCTb MHTEIUIEKTYaJIbHOH JESITEIbHOCTH YeJIoBeKa //
Omsnonorus genoeka. 2013. T. 39. Ne 1. C. 94—102.
Hnoun E.I1. Tlcuxonorust cnopra. CII6.: ITutep, 2011.
Mepxynosa M.A., Jlankun M.M., Tpymuesa E.A., Axy-
auna M.B. O6patHast cBs13b Kak GakTop (GOpMUPOBAHHS
CHCTEMHOM OpraHM3aIiH [IEJICHAPABICHHOTO TOBE/ICHUS
IIPU BOCHPOM3BEICHUH 3PUTEIIBHBIX 00pPa30B UCIBITY-
eMbIMH ¢ pa3inuuHbeiMu cBodicTBamu [{THC // BectHuk
BoarI'MYV. 2018. 2 (66). C. 116—121.

Mockeuna H.B., Mockeun B.A. JIeBOpyKOCTb B CIIOPTE
BBICIIUX JocTHxeHuH // CriopTuBHEI mcuxonor. 2010.
T.20. Ne 2. C. 25—29.

Dyoun H.A., Bacun IO.E. Ananu3 CIOPTUBHOM JEsATEIb-
HOCTH C TO3MIIMH TEOPUH (PYHKIHOHAIBHBIX CHCTEM //
CeuenoBckuil BecTHUK. 2016. Ne 3. C. 34—45.
beponuxos /[.B., bobvinyes U.M. B3auMocBsi3b camo-
peryssiiui  (QYHKIHOHAIBHBIX CUCTEM BOCIPHSITHS
1 CBOMCTB TEMIIEpaMEHTa B mporiecce aganTarmu / Bect-
Huk BoarI'MYVY. 2011. Ne 4. C. 80—383.

Mepkynosa M.A., Jlankun M.M., Kynuxoea H.A. B3au-
MOCBSI3b MEXIY WHIWBHIYaNbHBIMH OCOOCHHOCTIMHU
HEPBHON CHCTEMBI YEJIOBEKa U PEe3yJIbTaTUBHOCTHIO
BOCIIPOM3BEICHHS 3pUTEBHBIX 00pa3oB // Poccuiickuii
MEJIUKO-OMOJIOTHYECKUH BECTHUK MMEHHU aKaJeMUKa
W.II. [TaBnoBa. 2015. Ne 1. C. 52—61.

brevixep B.M., Kpyk U.B., boxoeé C.H. Knuanueckas
MATOIICUXOJIOTHS: PYKOBOJACTBO JUISI Bpavel U KIIMHHYC-
ckux ncuxonoros. M.: M3narensctBo MOCKOBCKOTO TICH-
XOJIOrO-COLIMAJIBHOTO UHCTUTYTA; Boponex: M3naTens-
ctBo HITO «MOJI2K», 2002.

Paiizopoockuii /[.A. TlpakTrdeckas NCHXOUarHOCTHKA.
Meroauku u TecThl: yueObHoe nocobue. Camapa: M3na-
Tenbckuii Jom «k BAXPAX-M», 2001.

Meoensanosckuii A.H. ®yHKIIMOHATILHBIE CHCTEMBI, 00ec-
MeYnBaOIIe roMeoctas / OyHKIIHOHAIBHBIC CHCTEMBI
opranuszMa. M.: Menuuuna, 1987. C. 77—103.
baescxuii P.M. TIpobieMa OLEHKH U IIPOrHO3UPOBAHUS
(YHKLIMOHAIBHOTO COCTOSIHHSI OpPraHM3Ma U €€ Pa3BUTHE
B KOCMHYECKOW MeauiuHe // Ycmexu (PU3H0TIOrHUeCKIX
Hayk. 2006. T. 37. Ne 3. C. 42—57.

3opun P.A., Medsedesa FO.U., Kypenuna U.C., Jlan-
xun M.M., JKaonoe B.A. BeretatuBHoe obecrieueHmne
LIeNICHATIPABIICHHO JIEATEFHOCTH U €€ Pe3yJIbTaTHBHOCTD
y IpaKkTUYecKu 310poBbIX jull // Hayka momoneix. Eru-
ditio Juvenium. 2019. T. 7. Ne 1. C. 38—45.

Miller G.A. The magical number seven, plus or minus
two; some limits on our capacity for processing infor-
mation // Psychological Review. 1956. P. 63, 81—97.
Boawg H.B., Tapacosa U.B., Pasymnuxosa O.M. Ilomno-
BBIE Pa3INYUs B U3MEHEHIIX KOTEPEHTHOCTH OMOTIOTEH-
LIAJIOB KOPBI MO3ra IpH 00pa3HOM TBOPYECKOM MBIIIIIE-
HHU: CBSA3b € 3(Q(PEeKTUBHOCTHIO AesiTenbHOCTH // XKypHan

315



Mepkynosa M.A., Axynuna M.B., Jlankun M.M. Becmnux PYJ[H. Cepus: Meouyuna. 2019. T. 23. Ne 3. C. 308—317

BbICHIEH HepBHOU nmesTensHocTH uM. M.II. ITaBnosa.
2009. T. 59. Ne 4. C. 429—436.

16. Roberts J.E., Bell M.A. The effects of age and sex on men-
tal rotation performance, verbal performance, and brain
electrical activity // Dev. Psychobi. 2002. Vol. 40. P. 1—18.

e

17. Jlanxun M.M., Axoenesa H.B., Ilpoutnaxos B.J]. Vccne-
JTIOBaHHE TICHXOJIOTHYCCKUAX U (PU3UOJOTHIECKUX JETep-
MHUHAHT yCIICITHOCTA OOYYEHUs CTYACHTOB B MCIUIIH-
CKOM By3e // JINUHOCTh B MEHSIOIIEMCSI MUPE: 37I0POBEE,
amanramnus, pazsutue. 2014. Ne 1 (4). C. 75—283.

© MepkynoBa M.A., Axynmuna M.B., Jlankua M.M., 2019
This work is licensed under a Creative Commons Attribution 4.0 International License

Moctynuna 11.09.2019
IIpunsTa 27.09.2019

DOI: 10.22363/2313-0245-2019-23-3-308-317

Gender Features of Formation
of Purposeful Human Behavior when Playing Images
with Different Performance

M.A. Merkulova, M.V. Akulina, M.M. Lapkin

Ryazan State Medical University, Ryazan, Russia

Abstract. The article is devoted to the study of gender features of the formation of the system organization of purposeful human
activity in the reproduction of visual images. The role of feedback on the results of activity in the formation of different success
of purposeful behavior of subjects of different sexes with different personal psychodynamic properties in the reproduction of visual
images was studied. The paper shows that the enrichment of feedback channels on the results of the activities of the subjects
of different sexes formed a new organization of purposeful behavior, reflected in a certain configuration of correlations between
the indicators of mathematical analysis of heart rate and statistical characteristics of targeted activity in the reproduction of visual
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temnoi organizatsii tselenapravlennogo povedeniya pri
vosproizvedenii zritel'nykh obrazov ispytuemymi s raz-
lichnymi svoistvami TsNS. Vestnik VolgGMU. 2018.
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Mopdonornieckue ocooeHHOCTH
0>XOroBOM paHbl KOXU Y KpbIC Ha POHE KoppeKunu
CTUMYJISTOPaMM penapauum TKkaHen

A.K. Asxkuxosa', H.H. ®enoposa’, I'.®. )Kypasiepa’®

'®I'BOY BO «AcTpaxaHCKHil TOCYJapCTBEHHBINA MEIUIMHCKHY YHUBEPCUTET
MunuctepcTBa 3apaBooxpanenust Poccuiickoit denepanuu,
ya. bakunckas, a. 121, r. Actpaxans, Poccus

2PI'BOY BO «AcTpaxaHCKuii rocy1apcTBEHHBIH TEXHUYECKUI YHHBEPCUTETY,
yn. Tatumesa, a. 16, r. Actpaxanb, Poccust

3®I'BOY BO «AcTpaxaHCKuii rocy1apCTBEHHBIH YHUBEPCUTET),
yi. Tatuwesa, a. 20, r. Actpaxanb, Poccust

Pe3rome. B pabote u3zyueHsl MOP(OIOTHIECKHE OCOOEHHOCTH KOXKHU KPBIC B YCIOBHUSIX 03KOIOBOIO BO3JCHCTBUS KOXKH 0€3
MIPUMEHEHHUS JEKAPCTBEHHBIX CPEACTB U Ha (hOHE KOPPEKIUHU JIEKAPCTBEHHBIMU CPEACTBAMU. Lenbio ucciedo8anus IBUIOCH
n3yueHre MOp(OIOrHUECKUX OCOOEHHOCTEH KOXKHBIX PaH KPEIC B YCIOBHMSIX TEPMHUYECKOM TPaBMbI U Ha (hOHE MX KOPPEKIUU
CTUMYJISTOpaMU peraparuu Tka"en. Mamepuanvt u memoowvl. OOBEKTOM UCCIICAOBAHUS CIIYKIIH 00pa3ibl MOBPEKICHHON KOXKHU
HEJIMHENHBIX KphIC-caMIIOB (n=50), NCCeUYeHHBIE U3 30HBI TEPMHUYECKOM TPaBMBI B MEKJIONATOYHOM 00JIACTH CIMHBL. TepMHYECKUA
0JKOT' KOKH BEI3BIBAIM HAJIOXKEHHUEM MEIHOTO IpeaMeTa. HaunmHas ¢ mepBBIX CYTOK IIOCIIE TPaBMbl HAHOCUJIU AlILINKAIIUN
CTHMYJISITOPOB pelapanyy TKaHeH e:KeTHEBHO B TCUCHHE BCEr0 MeproIa dKcrepuMenTa. Pezyiomamet. TepMudeckoe Bo3AeCTBHE
BEJIO K Pa3BUTHIO 3HAYMTEIIbHBIX JETC€HEPATUBHBIX U JUCTPOGUUSCKUX M3MECHEHHH B KO)ke. BocCTaHOBJIEHHE 05KOTOBOM PaHbI
KO>KH KPEIC IPOTEKAJIO IO THUITY 3aMEJICHHOM YaCTUYHOM pellapaTUBHOM pereHepallii, COIPOBOXKAAIOMIEHCS JSCTPYKTUBHEIMK
SBIIEHUSIMU U (OpPMUPOBAHHEM PYyOLIOBON TKaHHU. 3axnouenue. IIpuMeHeHne CTUMYISTOPOB pelapaluy TKaHe# (crpeit
«JI-manTeHom, bams3am «CracaTelsy) B Ka4eCTBE CPEACTB KOPPEKIMH PAHEBHIX Ae(DEKTOB KOKHU CIIOCOOCTBOBAIIO 3aME IEHUIO
JIECTPYKTHBHBIX IIPOILIECCOB B IPEJCIIax SIMUACPMICA, ISPMEI H IOIKOXKHO-KUPOBOM KICTYATKH, 3a>KHBJICHHUIO 30HbI IIOBPEIKICHUS
(thopMHPOBAHKIO TPAHYIIILUOHHON TKAHU U SIUTEIU3aLUN PaHbl), 10 CPABHEHHIO CO CIIydaeM KOPPEKIUU 03KOI'OBBIX PaH KOKU
aNMUIKAIMSIMA HACTOWKY KaJeHTyJbl. [10J0KuTeNbHBIE Pe3yabTaThl HAIIIETO UCCIEIOBAHMS TOKa3hIBAIOT 3(PPEKTUBHOCTD MX
MIPUMEHEHHUS B IE€PMATOJIOIMUECKON 1 TPAaBMATOJOTUYECKON MTPAKTHUKE.
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[ToBpexaeHUs] KOKU B YCIOBUSIX 05KOTOBOTO
BO3JICICTBUS 3aHMUMAIOT BEyIlEE MECTO B IEpPEUHE
TpaBMaTUUYECKUX paHEHUH denoBeka [1—6]. IIpo-
OJyiemMa JIe4eHUsT TEPMUIECKUX TPABM KOXKH IPHOOpe-
TaeT 0co0yr0 3HAUMMOCTh B CBSI3U C POCTOM JIECHBIX
MOXapOB, BOCHHBIX KOH(JIMKTOB, aBHa- U aBTOKATa-
cTpod, aBapuil Ha MPOU3BOICTBE, UCIIOJIb30BAHUS
OUPOTEXHUYECKUX U3Jenuil u T.71. IIpu 05K0oroBbIX
MOPAXKEHUSIX KOKH Pa3HOTO0 reHe3a (ropsuue KuaKo-
CTH, pacKaJIeHHbIE MTPEIMETHI, aTMOCHEPHOE IIEKT-
pPHUYECTBO) B OpraHU3Me Pa3BUBAIOTCS CUCTEMHBIE
U JIoKaibHble HapyueHus [7—10]. Ha mectHoM
YPOBHE, Hapsily CO CTPYKTYPHBIMH IOBPEKICHUAMU
CJIOEB KOXH, B TKaHAX HAOJII0AI0TCS U3MEHEHUS
METa0OIMYECKUX IPOLECCOB, COMPOBOMKIAIOIIUECS
OMOXMMUYECKUM U (PU3MOJIOTHIECKUM AucOanaH-
coM, (GOPMHUPOBAHUEM BOCHAIUTEIHHON pEaKIINH,
paccTporCTBAaMH MUKPOIIUPKYJIISIIUH, TOBBIICHUEM
COCYICTOM MPOHUIIAEMOCTH, JIeTUpaTalyeii, Kkoary-
msimeit Tkaned u 1.7, [11, 12]. Beissenenue mopdo-
JIOTUYECKUX TPEoOpa3oBaHUM TKaHEW KOXH TPH
0KOTOBBIX MOBPEKACHHUAX PACIIUPSIET BOZMOXKHOCTH
JIUAarHOCTUKHU TSKECTU 0KOTOBOU TPaBMBI, KOM-
IJIEKCHOTO I0/IX0/J]a B BOCCTAHOBJICHUH (DYHKIIHO-
HaJIbHBIX U PETYJIATOPHBIX MECTHBIX HAPYIICHHH,
TEM CaMbIM ONITUMH3HUPYS UCX0 jeueHus [13, 14].

AKTyanbHOCTh MpoOJIeMbl OCTTpaBMaTHUE-
CKOH pereHepamyy K0XH 00YyCIaBIMBAET MOUCK
oM YHKIMOHATBHBIX CTUMYJISITOPOB perapariu
OKOTOBBIX TPaBM, a TaKXke CII0COOOB BOCCTaHOBJIE-
HUS MOBPEXIECHHON KOxkU. K HacToseMy BpeMeHn
HAKOIUIEHO MHO>XECTBO HAYYHBIX paboT M0 H3yye-
HUIO MaTOreHe3a 0’KOTOBBIX paH M pa3paboTke
3(PeKTUBHBIX CPEICTB KOPPEKIMU PAHEBBIX Ae(eK-
TOB KOXHU Ha (JOHE TepMHUUECKUX 0K0roB [1—o6, 11].

ATNIUTMKAIMOHHBIA METO/| B JICYEHUH OKOTOBBIX
TpaBM KOKHU SIBJISIETCS] TPAJAULIMOHHBIM U aKTyaslb-
HBIM BBUY BO3MOXKHOCTH aMOYJIaTOPHOTO MpUMe-
HEHUS, TOCTHKEHHS BOCCTAHOBIIEHUS PaHbI B BUJIE
KYITMPOBAHMS MPU3HAKOB OOILETO BOCIAICHUS KOXU,
IIPOSIBJIEHUN CUMIITOMOB MECTHOM MHTOKCHKAIWH,
YTO IO3BOJISIET YCKOPUTH T€YEHUE perapaTUBHBIX
MPOIIECCOB B TKAHAX, a TAK)KE€ COKPAaTUTh CPOKHU
neuenus [15].

Ha ceropusmHuii 1eHb, CIPOCOM Yy HacelIeHUs
JUISL BOCCTAHOBJIEHUSI TIOBPEXKACHHOM KOXKH MOIb3Y-
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IOTCSI CPE/ICTBA HAPY>KHOT'O MPUMEHEHUsI — CIpei
«/I-ITanTenon» u 6anp3am «CracaTenby, BICTyTa-
IOIUE B POJU CTUMYIATOPOB perapaiuy TKaHEeH.
JlaHHble mpenaparhl XapaKTepU3yloTCsl BOCCTaHOBU-
TEJbHBIMU CBOMCTBAMH U SIBJSIOTCS O€30MaCHBIMU
B npuMeHeHun. [IpeumyIiecTBo aspo30ibHOTO crpest
«/I-IlanTeHom» 3akmoyaercss B OECKOHTAKTHOM TpH-
MEHEHHUH, YTO MUHUMHU3UPYET BEPOSATHOCTDH JTOTO-
HUTEJIBHOTO MOBPEXKACHUS U Pa3Apax eHHs 05KOTo-
BOH paHbl. banp3zam «CriacaTenby MpOosBIISET TaKKe
PaHO3XUBIAIONTNN 3P (HEKT 3a cueT MPOTHBOBOC-
NAJTUTENbHBIX U OAKTEPUITUAHBIX CBOUCTB. OU3HO-
JIOTHYeCKasi aKTUBHOCTh HapYKHBIX CPEICTB 00ycC-
JIOBJICHa KOMILIEKCOM OMOJIOTUYECKH aKTHBHBIX
COETMHEHUI KaK CHHTETUYECKOT0, TaK U MPUPOHOTO
MIPOUCXO0XKICHHUSI, 3aIlyCKaIOUINX pereHepaTuBHbIE
MPOLIECCH M MHUIMHUPYIOIINX 3alTUTHBIE PEaKIINH
MECTHOTO UIMMYHHUTETa TIOBPEKICHHON KOXHU. Y UH-
ThIBas HAJTMYUE HATYPAITbHBIX KOMIOHEHTOB PAaCcTH-
TEJILHOTO IMPOMCXOXKJEHHUSI B COCTABE yKa3aHHBIX
CpeJCTB, 1eJIeCo00pa3HO OBUIO CPaBHUTH CTETICHb
pemnapaTUBHBIX TPOIECCOB MpH 00paboTKe paH
TaKUMHU TpernapaTaMi U paCTUTEIbHBIMHA YKCTPAK-
tamu. Cpenu moCIeAHNX Haubolee pacpoCcTpaHeH-
HBIM U BOCTPEOOBAHHBIM 711 00paOOTKH paH KOKH
SBJISIETCS CPEJICTBO HacTolka KaneHaymsl (Calen-
dula officinalis). B nanHO# CBSI3U MHTEpEC Mpe-
CTaBJISIET BBIABICHUE HanOolee ONMTUMAaIbHON
JeKapCcTBEHHOW (OpMEI (B BUJE COCTaBa AJIs pac-
NBUICHUS, MATKOM, >KUIKOW), oOecreunBaromen
BBICOKYIO CTEIMEeHb a0COpOIHMH U MUHUMH3AIHUIO
CHUCTEMHOTO BO3JICHCTBHSI HA OpPTaHU3M.

B cBsi3u ¢ BBINIEU3T0KEHHBIM LEJIbK) HCCIIe-
JIOBaHUS SIBUJIOCH M3y4eHHe MOP(HOIOrHIECKUX 0CO-
OEHHOCTEN KOJKHBIX paH KpPBIC B YCIOBUSAX TEPMHUYE-
CKOU TpaBMbl U Ha (OHE UX KOPPEKLUUU CTUMYJIS-
TOpaMH pernapanu TKaHEe.

Marepuai u meroauka. Vccienosanue Bbl-
noyiHeHOo Ha 50 HEeNMMHEHHBIX KPhICaX MYKCKOTO
noJsia §-MecsYHOro Bo3pacta Maccor 235—250 r.
’KuBoTHBIE cozlepKaNnCh B CTAaHIAPTHBIX YCIOBUAX
BUBApHs MPU CBOOOJHOM JIOCTYIIE K BOJIE U MHUIIE,
MIpU €IMHUYHOM MOcagKe B KieTke. Bce MaHumyis-
[IUU C KUBOTHBIMHU TMPOBOAMIM B COOTBETCTBUU
C MOJIOKEHUAMU EBpOIECKON KOHBEHIIMH O 3aILUTE
MO3BOHOYHBIX JKUBOTHBIX, MCIIOJIb3YEMBIX JUIS SKC-
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NepUMEHTANIBHBIX U IPYTUX Hay4yHbIX neneit (Crpac-
oypr, 1986), XelI,CHHKCKOH JIeKIIapareid, IPHHATON
['enepanwsHOl accambiieeit BcemupHoit MenuimH-
ckoit acconmarmu (1964—2013), ITpuxazom Ne 1991
Munzapasa Poccuu ot 1 anpenst 2016 r. «O6 yTBep-
JKIICHUM TIpaBUJI HaJUIeXKallel 1abopaTopHOil pakx-
TuKny». MccnenoBanne oCcymecTBIsJIOCh C pa3pe-
menust Komuccun Otuueckoro Komurera ®I'BOY
BO Actpaxanckoro 'MY Munznapasa Poccun.

CaMIibl KpbIC OBLIM pa3/ieleHbl Ha MSATh TPYIII
10 TUITY BO3/IEHCTBHSL:

I rpynna — >KUBOTHBIE, HE OJBEPIIMECS 0XKO-
TOBOMY BO3JIEHCTBUIO — UHTAKTHbIE (KOHTPOJIbHAS,
n=10);

II rpymima — >KUBOTHBIE, IIOABEPITLUECS 0KOI'0-
BOMY BO3JICHCTBHIO M HE IOJIydaBIIMe 00pabOTKy
pas (n = 10);

III rpynmna — >KMBOTHBIE, TOJIBEPTIIIHECS OXKO-
rOBOMY BO3JICHCTBUIO U MOJIYyYaBIIME alIUIMKAIMH
cnpeem «/I-ITantenon» (n = 10);

IV rpynmna — >KUBOTHbIE, [TOJIBEPIIIMECS 0XKO-
TOBOMY BO3/IEUCTBHIO U MOJTYyYaBIINE aNIUTUKAI[IH
oamp3amoM «Cnacarensy (n = 10);

V rpynmna — >KUBOTHbIE, TIOABEPITLHECS 0KOT0-
BOMY BO3JICHCTBHUIO U IMONTydaBIIme 00paboTKy paH
HaCTOIKo KaneHayssl (n = 10).

TepMmuueckyto TpaBMy MOJEITHPOBAIU B yCIIO-
BUSIX HAapKOTH3alMU Hapamu Xxjopodopma yepes
2 CYT MOCIe IEMUIISIITAN KOKH MEKJIONAaTOYHOM 00-
JIaCTU CIUHBI IyTeM KOHTAKTHOT'O MPUKIIAIbIBAHUS
Ha 10 cek. METAIUIMUECKOTO MpEeAMETa AUAMETPOM
1,5 e, HarpeToro B KUIIAIIEH BO/IE B TEUECHUE 2 MUH.

[IpenapaTbl HAHOCKIIM SKCTPAJEPMAIBLHO CPazy
rocjae TEPMUYECKOTO BO3JEUCTBUSA U B TEUEHHE
Bcero nociueoxxkoroporo nepuoza (10 cytok) 2 pasa
B CYTKH.

JlekanuTanuro >KUBOTHBIX TPOBOIMIIM TOJ] HAp-
KO30M 3TaMUHaIOM HaTpus Ha 10-e CyTKH 3Kcre-
puMenTa. MarepuasioMm JUIst UCCIIEIOBAHUS CITYKUIIN
KOXKHBIE JIOCKYThI, UICCEYEHHBIE U3 30HBI TEPMHUE-
CKOT'O MOBPEXKACHUS KOXKH KPBIC BCEX HCCIIETYEMbIX
rpynm Ha 10-e cyTku 3kcriepuMenTa. Oprasbl QUK-
cupoBanu B 10%-M HelTpanbHOM 3a0ypepeHHOM
(opmanune. [Ipenapatel, OKpalieHHbIE T€eMaTOKCH-
JIMHOM ¥ D03HHOM, UCTIONIH30BAIH JJIsI OOIIEH OIEHKH
HCCIIEAyEMBbIX TKaHe|, a MUKPOPYKCUHOM 10 METO-
ny Ban-I'm3ona — i nuddepeHuupoBKy coeu-
HUTEBHOTKAHHBIX BOJIOKOH.

Ipu Mopdonoruueckoit OreHKe KOKH YUUThIBA-
JM CIeAyIole KPUTEpUU aKTUBU3ALUU pereHepa-
LMHU: CTENEHb OTTOPXKEHUS CTPYTIa HaJl peTeHEepUpY-
IolIel TOBEPXHOCTHIO KOXKH, TIOJTHOTA SMUTEIM3AII
paHeBOI MOBEPXHOCTH, XapakTep GOpMHUpPOBaAHUS
IPaHYISUOHHON TKAHH.

Pe3yabTaThl. MUKPOCKONIMYECKUA aHAIN3 THC-
TOJIOTHUECKUX CPE30B KOKHBIX JIOCKYTOB 0KOT'OBO
paHbl KpPbIC BCEX OMBITHBIX T'PYII, UCCEYEHHBIX
Ha 10-e cyTKH MOCIIE0KO0Tr0BOTr0 NeproJia, MoKasal
HaJIMYMe 3HAYUTENTbHBIX MOP(OJIOIHIECKUX U3MEHe-
HUN KOXKH MEXKJIONATOYHON 00JIACTH CITUHBI IO CPaB-
HEHUIO C MHTAaKTHBIMU KUBOTHBIMU (I rpymma —
KOHTpOJbHasA) (puc. 1, a, 0).

a
a

Puc. 1. MukpodoTorpadus KOXHOro nockyta, uccev4eHHoro Ha 10-e CyTKM Y MHTaKTHBIX KPbIC:
a — okpacka reMaToKCUINH-303UH, 6 — okpacka no BaH-M3oH. YB. x100, 06.10x, ok. WF-10x/18

Fig. 1. A microphotograph of the skin rag excised for the 10th day at intact rats:
a — Colouring a hematoxylin eosine, b — Colouring according to Van-Gizon. Ob. r10.
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a
a

6
b

Puc. 2. MukpodoTorpadus KOXHOro J10ckyTa, ucceveHHoro Ha 10-e cyTku
NOCNe0X0roBoro BO34eNCTBUS Y KPbIC, HE NoJly4aBLUMX 06paboTky paH:

a — okpacka reMaTtokCuIMH-3031H, 6 — okpacka no BaH-M30H.
YB. X100, 06. 10x, ok.WF-10x/18

Fig. 2. A microphotograph of the skin rag excised for the 10th day
of postburn influence at the rats who weren't receiving processing of wounds:

a — Colouring a hematoxylin eosine, b — Colouring according to Van-Gizon. Ob. x10.

B II-# rpynme kpsic, HE MOJy4YaBIIMX oOpa-
00TKy paH, Ha 10-e CyTKM DKCIIEpUMEHTa B 30HE
TEPMUYECKON TPaBMBbI SMUACPMAIBLHBIC CION ObLTH
pa3pylieHbl, HaOMIONAJICS HEKPO3 MHOTOCIOHHOTO
IUIOCKOTO 3nuTenus. Bo Beex crnosx Koxu HaOro-
JIaJIOCh CEPO3HOE BOCHAJIEHUE, BBIPAXKEHHOE 3Ha-
YUTEJIbHBIM KOJIMYECTBOM 3KCCY/1aTa U KJIETOUHBIX
snemeHToB. Koxa kpbic B mepudepuyeckoii 30He
Obly1a MpeICTaBIeHA B BUJE CKIIA/I0K, UMEIH MECTO
orek U runepeMusi. CHapyXu SIHUIEpMICa HaX Ol
Csl THOMHBIN HAJIET, B KOTOPOM BBISBISUTUCH TOTHO-
e HeuTpoduisl. JlereHepupoBaHHbI pOroBon
CJIOM OBUT MpEACTaBICH TEMHOW TOMOT€HHOM 00Ja-
CTBIO C HEOOJIBIIMMHU TOJICTOCTCHHBIMH ITy3BIPSIMH.
OnHa gacTh my3bIpeit OblIa JIHIIeHa BHYTPEHHETO
COZIEP’KUMOT0, IPyTasi UX 4acTh ObLIa NMpeCTaBIeHa
HaroJlHeHHOW. Ha Hamr B3ri, oOpa3oBaHUE TaKUX
TMOJIOCTEHN BBI3BAHO HAPYIIEHUEM MHUKPOLIUPKYIALUN
KOXKU: U3-3a MaTOJOTHH KalmWUISIPOB BO3MOKEH
BBIXOJI )KUJIKOCTH TOJ] SIHIEPMUIC, HAPYIIEHBI CBSI-
3YIOIIME KOHTAKTHI €0 CJI0EB U 0a3aIbHOM MeMOpa-
HBI, OT Y€ro U MPOUCXOAUT (POPMUPOBAHUE MTYCTHIX
30H. Hike TeMHOTO pOroBOro Ciost ObUTM OOHApY-
JKeHbl 0oJiee CBETIIbIeé TOMOTEHHbIE MAaCcChl MHOTO-
CJIOWHOTO OpPOTOBEBAOLLETO AMUTENMUS. YeTKux rpa-
HUII OCTAJIbHBIX CJIOEB BBIBUTH HE yAaI0Ch. ba3aib-
HOM MeMOpaHbl He HaOmoganock. B aToit 30He
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HaOJTFOTATIOCH TTOTHOKPOBHE cOCyI0B. COCOYKOBBIHA
CIIOM 3muaepMrIca OblI €30praHU30BaH U JECTPYK-
tupoBaH. CeTyarslil 0¥ OBLI MpeICTaBlIeH OTey-
HBIMH TKaHsIMH (pHC. 2, a, 0).

[onnexarue TKaHU JepMbl, THIOJEPMBI, MbI-
IIEYHOT'O CJIOSI XapaKTEPU30BAIUCH BHIPAKECHHBIMU
JIECTPYKTUBHBIM U3MEHEHHUSIMU. B coeMHuTENBbHOM
TKaHHU J1epMbl OB OTMEUEH 3HAUYUTEIbHBIM OTEK
OCHOBHOI'0 aMOp(HOTro BelecTBa, (pparmeHTaus
Y HEKpO3 COeIMHUTENbHO-TKAHHBIX BOJIOKOH; HAOJIO-
JIa7I0Cch MPOMUTHIBAHUE ATOTO YYaCTKa KOXH (10 Tpa-
HHIIBI CO CKEJIETHBIMU MbIIIIamMK). He BbIsABIEHO pas-
JICTICHUST IEPMbl HA COCOYKOBBIM CETYATBIM CIIOU
U CIIOW TMOJIKOXHOW KieTdaTku. O pa3pynieHuun
KHUPOBBIX KJIETOK CBHJIETENLCTBOBAIM MIPO3PAUHBIE
MyCTOTHL. B 1epMe HaxoIuiIKuCh MOJIOCTH CAJIbHBIX
JKeJe3, HAllOJIHEHHbIE CIYIIEHHBIMU SMUTEINANb-
HBIMU KJIETKaMH, 1 HEKPOTU3UPOBAHHBIE BOJIOCSHbIE
(G OJITUKYIIBI, TIPEICTABICHHBIE B BUAE COCIHHHU-
TEJIbHOTKAHHBIX BOJIOCSHBIX CYMOK M HEOOJIBILINX
(parMeHTOB JMUTEIHATBHBIX KOPHEBBIX BIIAralHIIl
C TEMHBIMH, OKPYTJIbIMH KJeTkamu. OTeqHoM Obuia
Mpe/ICTaBlIeHa U MbIIIeYHasl TKaHb, BOJIOKHA KOTO-
poit ObUTH (pparMeHTUPOBAHBI, JIMIIEHBI MTOTIEPEUHO-
TI0JIOCATON UCYEPUYEHHOCTH U Azep. B cocynax nepmel
U TUMOJEPMBI ObLT OOHAPYXKEH T'eMOJIN3 SPUTPOLIU-
TOB, UX SHIOTEIHI OBbLT CITYIIIEH.
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Puc. 3. MukpodoTorpadus KOXXHOro J1ockyTa, ucceveHHoro Ha 10-e cyTku
MOCNEO0XOr0OBOr0 BO3AENCTBUSA Y KPbIC, MOTyYaBLUMX annavKaumm Cnpeem «[-naHteHon»:

a — oKpacka reMaTtokCuSIMH-3031H, 6 — okpacka no BaH-I30H. ¥YB. X100, 06. 10x, ok.WF-10x/18

Fig. 3. A microphotograph of the skin rag excised for the 10th day
of postburn influence at the rats receiving appliques by D-pantenol spray:

a — Colouring a hematoxylin eosine, b — Colouring according to Van-Gizon. Ob.x10

[Ipu MHEKpOCKOTTYECKOM MOP(HOIOTHIECKOM
aHaJM3e KOXKH Y KPBIC, TIOJIBEPTIINXCS TepMUIEC-
CKOMY OYKOTY ¥ TIOJTyYaBIINX ANTUTUKAIIMU CIIPEeM
«/I-mantenon» (Il rpynmna), B BEpXHUX CIIOSIX M-
JiepMuca Habro1anach TOHKast SKCCYIaTUBHAs TUICH-
Ka (IUIEHOYHOE BOCTIAJICHUE), COCTOSILAs U3 HECKOIb-
KUX JIUCTOYKOB (5—06); TONIIMHA €€ Ha pa3HbIX
MecTax BapbHpoBaja. | paHyJsIIHOHHAS TKaHb ObLIa
NPE/ICTaBICHa MHOTOYMCICHHBIMUA TOHKHUMH COCIIH-
HHUTEIbHOTKaHHBIMH BOJIOKHaMU. PoroBoit cioii Obit
OKpAILICH B TEMHBIH L[BET, HIDKEIISKAIINE CIION ObLTH
Ooree CBETIILIMU, C HEOOJIBIIUM KOJIMYECTBOM MEJI-
KHUX OKPYTJBIX mojocTel (puc. 3, a, 0).

B nepme ObuTH OTMEYEHBI OTEK OCHOBHOTO
amopdHoro BemecTra, HHOUILTPAMS JTHMQOIIH-
TaMH, OT/IENTbHBIE MaKpodard, TIa3MOIUTHI, a TAKKE
(bparMeHTBI KOJJIAr€HOBBIX BOJIOKOH. B KaymanbHBIX
YaCTIX BOJIOCSHBIX (POJLTHKYIIOB OBUTH OOHAPYKEHBI
MaJTo TP EPEHIIMPOBAHHBIC SIJICPHBIC SIHUTEIAATh-
HBIE KJIETKA KOPHEBBIX BIIATAJIHII, TPUJIETAIOIINE
JIpYT K APYTY HUXKE BOJIOCSHBIX BOPOHOK U UMe-
IOIIHEe OKPYTIIyIo popMy. B Toif ke 30He pacrosnara-
JIMCh KJIETKH C MEIKUMH TEMHBIMHU siipamu. Boio-
CSIHBIE CYMKH OBLTH BOCCTaHOBJICHBL. B HexkoTopoit
YaCTH CaJIbHBIX jKeJIe3aX ObUTM 0OHAPYKEHBI TNIOCKUE
NPUCTEHOYHbIC, HATOMHUHAIOIINE SIHUTEINATBHbIC,
KJIeTKH. B npyroii yacTu caimbHBIX jKele3 Habro1a-
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JMCh CIYIIEHHBIE SNUTENHAlIbHbIE KIETKHU. B co-
CyJlax BEpXHUX YaCTEH JEePMbI SHIOTEIUIN ObUT CITy-
IIeH, B UX MOJIOCTSIX OBLI OTMEYEH T'€MOJIH3 dPUT-
pouuToB. B TITyOOKHX CIOSX AEPMBI U THUIIOJEPMBI
B MEJIKHX COCYJIaX dHAOTENHA ObLIT BOCCTAHOBJICH,
OJIHAKO B HHUX HMMEIH MECTO CTa3 (OPMEHHBIX
3JIEMEHTOB KPOBH U MeJKHe iazmopparuu. Ckemner-
Hasl MBIIIIEYHAs] TKaHb BBITJIsENA CIa000TECYHOM,
MBIIIIEYHBIC BOJIOKHA B HEll ObLTH JedparMeHTUpPO-
BaHbl, B HUX ObLIa OTMEYEeHa MOMepedHas ucuep-
YEHHOCTb.

Mopdonoruueckas kKapTuHa B 30HE 03KOTOBOMA
paHbBl KOXH, UCceueHHOU Ha 10-e CyTKH y KpHIC,
MOJIBEPTIINXCS 0XKOTY U MOJYYaBIIUX ANTUINKAIUN
Oanp3amMoM MazeBoit opmel «Criacarensy (IV rpyt-
na), 6suta waeHTnaHol 111 rpynme. Bepxaue cion
SMHJICPMICA OBUTH ITOKPHITHI TOHKOW TICHKOM (ILTe-
HOYHOE BOCITAJIEHUE), COCTOSAIIEH U3 00JIee TOHKUX
JUCTOYKOB (puc. 4, a, 0).

Porogoii ciioif armmiepmrica ObUT TEMHOOKPAIIICH;
0]l HUM HaOJro1ascss MeHee MHTEHCUBHO OKpallleH-
Has TOMOTe€HHas 00J1aCTh, B KOTOPOM OBLITM OOHApY-
YKCHBI MHOTOYHMCIICHHBIC ITy3bIpu. OOparaeTr Ha ceOst
BHHMAaHUE TO, YTO BMECTO MPU3MATUUYECKUX KIIe-
TOK 0a3aJqbHOTO CJOS 3MHUAEPMHUCAa HAa X MECTe
HaXOJWJINCh OBAJIbHBIC, MAPATUIETBHO PACIOI0XKEH-
HbIE MEJIKUE MOJIOCTH, O-BUIUMOMY, C CEPO3HBIM

OPUT'MHAJIBHOE MCCJIEJOBAHUE. SKCIIEPUMEHTAJIBHA I ®31UOJIOI' A
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Puc. 4. MukpodoTorpadus KOXHOro 10ckyTa, uccevyeHHoro Ha 10-e CyTkvM Nocie0XXoroBoro BO3aencTeus
Y KPbIC, MONy4aBLUMX anriMkaumm 6ans3amMom «Crnacartesb»:

a — oKpacka remMaTtokCuIMH-3031H, 6 — okpacka no BaH-M30oH. ¥YB. X100, 06. 10x, ok.WF-10x/18

Fig. 4. A microphotograph of the skin rag excised for the 10th day of postburn influence
at the rats receiving appliques by Rescuer balm:

a — Colouring a hematoxylin eosine, b — Colouring according to Van-Gizon. Ob.x10

a
a
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b

Puc. 5. MukpodoTorpadus KOXHOro 10ockyTa, uccevyeHHoro Ha 10-e CyTkvM Nocie0XXoroBoro BO3aencTeus
Y KpbIC, Nony4aBLumnx 06paboTKy paH HACTOMKOWM KaneHaynbl:

a — oKpacka reMaTtokCuIMH-3031H, 6 — okpacka no BaH-M30oH. ¥YB. X100, 06. 10x, ok.WF-10x/18

Fig. 5. A microphotograph of the skin rag excised for the 10th day of postburn influence
at the rats receiving processing of wounds Tinctura Calendulae:
a — Colouring a hematoxylin eosine, b — Colouring according to Van-Gizon. Ob.x10

conepxuMbiM. OCHOBHOE aMOp(HOE BEIIECTBO CO-
CIMHHUTENILHON TKaHU JePMbI ObLIIO OTEYHO, OJTHAKO
B JIEpME OTMEUYAJIOCh 3HAYUTEIHHOE KOJIUYECTBO
(parMeHTOB KOJIIAr€HOBBIX BOJIOKOH, ObLTH OOHa-
PYXKCHBI JIUMQPOIMTHI, MaKpo(daru, MmiIa3MOIUTHI.
Bokpyr pa3ayThiX caabHBIX JKEIe3 UMEIHd MECTO
CKOILIEHHS TUM(OLUTOB. B HMKHUX */; BOTOCSIHBIX
(hoJUTHKYITaxX HAOIOJAINCh COXPAHUBIINECS MAaJIO-
nuddepeHIUPOBAHHBIC TMHUTEIUAIBHBIC KIECTKH
KOPHEBBIX BJIArAJIHIL, PACIIOJIAraBIIMECs B TPH CIIOS.
Cocyabl IepMbl M TUIIOJIEPMbI COXPAHIIIN SHIOTE-
JIMiA, HO TEMOJIM3 YPUTPOIIMTOB B HUX BCE K€ OBLI

ORIGINAL ARTICLE. EXPERIMENTAL PHYSIOLOGY

ormeueH. Ca0blii OTEK pacIpoCTPaHsIICS U Ha CKe-
JICTHBIC MBIIIIBI; HEKOTOPBIE MBIIIEYHBIC BOJIOKHA
OBLTH JedparMEeHTHPOBAHBI, B HUX HAOJIOa1ach
noTnepevHas UCUSPUCHHOCTb.

VY KpBIC, MOBEPTIINXCS TEPMUUECKOMY OXKOTY
Y TOJIyYaBIIMX OOpabOTKy paH HACTOWKOW KaJleH-
nyisl (V rpynmna), ObLIH BBISIBICHBI MUKPOLIUPKY-
JSAOHHBIE PACCTPOUCTBA, KOTOPBIE YKa3bIBAIH
Ha BBIPOKCHHBIC META00INUECKUE H3MEHEHHS, CBSI-
3aHHBIC C HapylIeHUueM (DYHKIIMOHUpPOBaHUSA (ep-
MEHTHBIX CHCTEM M HaJHMYHEM TKaHEBON T'MIIOKCUH
(puc. 5, a, 0).
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JlereHepupPOBaHHBIN SMUACPMHUC KOXKH ObLI
MpEe/ICTaBIIeH TOHKOW TacTUHKON. CHapy>Ku OH ObLT
MOKPBIT TOJICTHIM THOMHBIM HAJIETOM C HOTHOIIMMHU
Herpounamu. [lepudepudaeckas odmacts mmaep-
MHuca ObUTH OoJiee TEMHOW OKpacKd, OCTalbHas
YacTh 3IUIEPMUCA MPeICTaBIeHa TOMOT€HHOM CBET-
JoM 00JacThIO; pa3AesIeHHs] Ha CIIOM He HabJo1a-
Jock. B snuaepmuce 6b11M 0OHApYXKEHBI OONIbIINE
OKPYTJIbIE MOJOCTU C BHYTPEHHUM COJIEPKUMBIM.
bazanpHass memOpana He HaOmomanace. B nepme
OBLT OTMEYEH 3HAYUTEBHBIN CEPO3HBIN OTEK OCHOB-
HOTO aMOp(HOTO BelIecTBa; He HAOI01aTI0Ch pa3-
JIeJIeHUs Ha OTJiebHbIE cllou. B ocHOBHOM amopd-
HOM BEILlECTBE HAXOJUJIUCh (PparMeHThl COeau-
HUTEIBbHOTKAHHBIX BOJIOKOH M THUKHOTUYECKHUE,
TEMHBIE TUIOTHBIE Aapa GUOPOOIACTOB.

B mmpokux mojaocTsax cajdbHBIX Kejie3 OblLIn
BBISIBJICHBI CIYIICHHBIC SMUTEIHAIBHBIC KICTKH.
OT BOJNOCSIHBIX (DOJUTMKYJIOB OCTAIUCH TOJIBKO BOJIO-
CSIHbIE CYMKHU U MEJIKHE KayJalibHble (pparMeHThI
SMUTETNANbHBIX KOPHEBBIX BJIAarajuil — CKOILIe-
HUSL OKPYTJIBIX AMHUTEIHATBHBIX ManoauddepeHiu-
POBaHHBIX KJIETOK. [ nmoepma Obliia mpencTaBieHa
MyCTBIMU MY3bIPbKaMH, OCTABIIMMHUCS OT HEKPO3a
KUPOBBIX KJIeTOK. CKeNeTHBIE MBIIIIIBI IO JEPMOit
ObUTH (hparMEHTUPOBAHBI U OTEUHBI; B MBIIIICYHBIX
BOJIOKHAX HE OTMEYEHbI MoNepeyHas UCUEPYEHHOCTh
u sapa. B cocynax epMbl ¥ TUIIOAEPMBI SHIAOTEINNA
OBLI CITyIIIeH; B HUX HAOMIOAAJICS] TEMOJIU3 IPUTPO-
IIMTOB. B MBIIIIEYHON TKAaHU CTEHKU COCYI0B OBLITH
UHQUIBTPOBaHbl TUM(POIUTAMH, B HUX OTMEUYEH
cTa3 GOPMEHHBIX JIEMEHTOB KPOBHU.

O0cy:xxnenne. Vcxons u3 pe3ynbTaToB IMCTO-
MOpP(OJIOTHUECKOT0 UCCIEOBAHUS JIOCKYTOB KOXKH
71a00paTOPHBIX )KUBOTHBIX, UICCEUEHHBIX U3 MEX-
J0omaToOYHOU o0nacTu ciuHbl Ha 10-e cyTKu mocie
TEPMHUUYECKON TPaBMBbI, MOXKHO CJIeIaTh 3aKII0UeHHE,
YTO 3aKUBJIEHHE 0’KOTOBBIX PaH y KPbIC KOHTPOJIIb-
HOU TPYIIBI MPOUCXOIUIIO C COXPAaHEHHUEM CTpyTa,
3aMeJICHHEM MPOILIECCOB AMUTENH3AIMNA U HOBO-
00pa3oBaHUs COEAMHUTEILHONW TKAHU BCIIEJICTBUE
MPOJOTIKAIONMIUXCA BOCHATUTEIBHBIX SIBICHUU.
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Bo Bcex ombITHBIX Tpynnax Ha 10-e cyTku dKcme-
pUMEHTa Y )KUBOTHBIX Ha MIOBEPXHOCTH PaHbI TIOCIIE
TEPMUYECKOI0 0KO0Ta 3MUAEPMHUC, KaK IIPABUIIO, OT-
CYTCTBOBaJI, IPEBPATUBIIUCH B TOMOT€HHYIO MAaCCy,
MOKPBITYIO IJIeHKOM. CoXpaHeHHbIe BOJIM3U YCTHEB
WIN KayJaJbHBIX OTIENIOB BOJIOCSHBIX (DOJTHKYJIOB
OT/I€bHbIE OCTPOBKHU SMHEPMICA KOPHEBBIX Bilara-
ym He ObUTH T depeHIMpOoBaHbI Ha CJIOU U Y KPBIC
V rpynmnbl XapakTepu30BaINCh BBIPAKEHHBIMU JIeTe-
HEepaTUBHBIMU W3MEHEHUSIMU KJIeTOK. Bocmanurens-
HBIE SIBJICHUS [IPH ATOM MPEBATUPOBAIN HAJl perna-
paTUBHBIMH, TPAHYJISAIMOHHAS TKaHb BBITIISI/IEINA
Hec(hOPMHUPOBAHHOM.

MHUKpOCKONTMYECKUI aHAIN3 CIIOEB KOKH KPBIC
IIT u IV rpynm BbIABUI «TOPMOKEHHUE)» NECTPYKTUB-
HBIX IIpoIieccoB B paHe. Ha Hai B3risia, 9T0 cBA3aHO
¢ akTuBanuer mMamoauddepeHIInPOBAHHBIX TUTE-
JTUATBHBIX KIIETOK KOPHEBBIX BIIATaJIMII, KOTOPHIE
UTPAIOT BAXKHYIO TUIACTUYECKYIO POJIb B AMHUTEIH-
3allMy PAHEBOU MOBEPXHOCTH.

Takum 0O6pa3oM, BOCCTAaHOBIICHUE 0)KOT'OBOM
paHbI KOXKH KPBIC, HE MOJIyYaBIINX JieueHUe (KOHT-
POJBHBIX), MPOTEKATIO IO TUIY 3aMeAJIEHHOM Yac-
TUYHOM pernapaTUBHON pereHepariu, COmpoBOXKIa-
IOIIEHCS TECTPYKTUBHBIMH SIBICHUSIMHA U (pOpMUPO-
BaHUEM pyOroBoii TkaHH. [IprMeHeHne CTUMYIISATO-
POB pemnaparuu TKane# (crpeit «/[-manTenom, 6anb-
3aM «CmacaTtenby) B Ka4eCTBE CPEJCTB KOPPEKITUH
paHeBbIX JAe(PEKTOB KOXKHU CIIOCOOCTBOBAJIO 3aMe/I-
JICHUIO JIECTPYKTHUBHBIX MPOLIECCOB B Mpe/eax -
JiepMuca, AepMbl U MOAKOXKHO-)KUPOBOM KJIETUYaTKH,
32)KUBJICHUIO 30HBI MOBPEXICHUS ((OPMUPOBAHUIO
TPaHyJIAIMOHHON TKAaHU U AMUTEIU3AIUU PaHBI),
[0 CPABHEHUIO CO CIIy4aeM KOPPEKIIHMH 0’KOT'OBBIX
pPaH KOXU anIlJIMKaIlUsIMH HACTOMKU KaJeHIYJIbI.
[TonoxxurenbHble pe3yabTaThl HAILETO HMCCIEAO0BA-
HUS JOKa3bIBAIOT d(PPEKTUBHOCTh UX MPUMEHEHHS
B JI€pMATOJIOTUYECKOM M TPAaBMATOJOTHYECKOU
MpaKkTUKe.
duHaHCHPOBaHHE

ﬂaHHOC HUCCICJOBAHUEC HC MUMCIIO KaKOM-1100 (I)I/IHaHCOBOﬁ
oAACPIKKH OT CTOPOHHUX OpFaHPISaIII/Iﬁ.

OPUT'MHAJIbHOE MCCJIEJOBAHHUE. SOKCIIEPUMEHTAJIBHA ST ®U3HUOJIOTI'MA
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Morphological Features
of the Burn Wound of Skin at Rats Against the Background
of Correction by Stimulators of the Reparation of Tissues
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Abstract. In article morphological features of skin of rats in the conditions of burn influence of skin without use of medicines
and against the background of correction are studied by pharmaceuticals. 4 research objective was studying of morphological
features of skin wounds of rats in the conditions of a thermal trauma and against the background of their correction was stimulators
of a reparation of tissues. Materials and methods. As an object of a research served exemplars of the defective skin of non-linear
rats males (n = 50) excised from a zone of a thermal trauma in interscapular area of a back. The thermal burn of skin was caused
imposing of a copper subject. Beginning from first day after a trauma put appliques of stimulators of a reparation of tissues
daily during the entire period of an experiment. Results. Thermal influence led to development of the significant degenerative
and dystrophic changes in skin. Restitution of a burn wound of skin of rats proceeded as the delayed partial reparative regenera-
tion which is followed by the destructive phenomen and formation of cicatricial tissues. Conclusion. Application of stimulators of
a reparation of tissues (cream Spacatel, spray D-pantenol) as means of correction of wound defects of skin promoted delay
of the destructive processes within a false skin, a derma and a hypodermic fatty tissue, to an adhesion of a zone of damage
(formation of tissues of skin and a cuticularization of a wound), in comparison with a case of correction of burn wounds of skin
appliques of extraction alcoolique by Calendulae. Positive takes of our research prove effectiveness of their application
in dermatologic and traumatology practice.

Key words: burn wound, regeneration of skin, stimulators of a reparation of tissus
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MaremaTtryeckoe MOJIETMPOBAHKE 3a00JICBAHMIA
SIBJSIETCS] aKTyaJIbHOU TTPOOIEMOM B COBPEMEHHOM
mupe. Bece Gonbie uccienoBareneit odpariaroTcs
K MaTeMaTHYeCKUM MOJIETISIM JJIsl COCTABJICHHUS MPO-
THO3a TOTO WJIM MHOTO 3a00JIeBaHUs, TaK KaK OHU
MOMOTalT Hanbosee MPaBUILHO U TOYHO U3YYHTh
M3MEHEHHUS OIPEIETICHHBIX MPOIECCOB, IPOUCXO IS~
IMX B counyme. MareMatuyeckoe MOJEIUPOBaHUE
HE3aMEHUMO B OIPEIENICHHBIX 00IACTAX MEIHUIIHBI,

328

I7Ic HEBO3MOXKHBI WJIM 3aTPYAHEHBI PEATbHBIC IKC-
MIEPUMEHTHI, HATPUMEP B AMUIECMHUOJIOTHH.
[TpuHIMITEI MAaTEMATHYECKUX MOJENIEH B 3MU-
IEMHOJIOTHH 3a00/JI€BaHUM CHJIBHO OTJIMYAIOTCS
OT MOJIeNIel, TPUMEHSIEMBIX B €CTECTBEHHBIX Hay-
KaX, TaK KaK HET ONpPEeIEI€HHbIX HEU3MEHAEMBbIX
3aBUCUMOCTEH, TOKa3aHHBIX 3KCrepuMeHTOM. KoH-
LEeMNUUs TPOTHO3UPOBAHUS TMPEACTABIEHA B TOM
BUJIe, B KAKOM OHA MTOHUMAETCs pa3padoTYMKaMu
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MOJIeNel, U MOKET OCHOBBIBATHCSI HA HEKOTOPHIX
KJIaccHueckux npumepax. [IpenBaputenbHbIM yCTo-
BUEM JIJISl IPEIOCTABIIEHUS JOCTOBEPHBIX MpecKa-
3aHUI ABIISETCS TO, YTO MAPAMETPHI, JISKAIIUE B €€
OCHOBE, COOTBETCTBYIOT PEaJbHOCTH, HO TAKOE COOT-
BETCTBHUE Yallle ObIBAaCT OTPAHUUYEHO, TAK KaK BCE
MOJENH SIBJISIFOTCS YIIPOLUIEHUSMH peanbHOCTH [1].

OCHOBHBIM MPHUHITUTIOM, JIEKAITUM B OCHOBE
MaTeMaTU4YeCKOro MOJIETMPOBAHUSI, SBIISIETCS TO,
YTO Mbl Ha3bIBAEM «TE€3MCOM HAJIEKHOCTU»: MOJIENb,
3HAYEHUs] KOTOPOU MPUOTU3ZUTETHHO COOTBETCTBYIOT
peanbHOCTH, OyIeT JaBaTh MPOTHO3, KOTOPHIN OyAeT
NpUOJIM3UTENBHO TOCTOBEpEH. BaskHO M3ydnTh pe-
3yJbTAThl PA3JINYHBIX MOJENEH, YTOOBI BHIICHUTD,
KakiM IPOTHO3aM MOXKHO JOBEpATh. MaremaTtuue-
CKO€ MOJIETUPOBAHUE B POTHO3UPOBAHUH BOIIPOCOB
pacmpocTpaHeHHusl 3a00JIeBaHUsI MOXKET OKa3aTh
r1100abHYI0 MOMOIIb B MPUHATUU PEIIeHU IMpo-
bunaktuky, nedeHus, ¢puHaHcupoBaHus. Cremyer
MOAYEPKHYTh, YTO MaTeMaTH4ecKas MoJelb —
abCTpaKTHOE BOIUIOIICHUE HAIllero MpeACTaBICHUS
0 CHCTEMe HIIM O TIpoIIecce, MpeICTaBIeHHAas B BUIE
MaTeMaTHYeCKUX CHUMBOJIOB, GOpPMYJI, YpaBHEHHI,
B TO BpeMs KaK KOMIIBIOTEpHAs MOJIEIb — Marema-
TUYECKasi MOJIEIb, 3alMCaHHAasl Ha KaKOM-JTMOO SI3bIKE
MPOrPaMMHUPOBAHUS U PEATU30BaHHAS B BUJIE MPO-
rpaMMbl JJIsl JIEKTPOHHOM BBIYMCIUTEIBHON Ma-
muHbel (OBM) [2].

MaremaTuka npenocTaBlsieT HaM S3BIK IS
dbopMyJIHpOBaHUS NPaBUJ MOBEIECHUS B CXKATOMN
Y HEJIBYCMBICTICHHOH (hopMe, YTO BBIHYKIAET U T1O0-
MOTaeT HaM 4YeTKO CpOpMyIMPOBATh HAILU MPEATIO-
noxenus. Korga Matematndeckass MOJIeNb MOCTPO-
€Ha, MaTeMaTUYeCKHIl aHaIN3, YaCTO B COUETAaHUU
C KOMITBIOTEPHBIM MOJICIIMPOBAHUEM, TIOMOTAET HaM
HCCJIEIOBATh IN100abHOE MTOBEACHUE MOJIENH, BbI-
SIBJISISL TIOCJIEACTBUSI CIETTAHHBIX HAMU TPEANOIIO-
)keHui [3].

Metoa MaTeMaTu4ecKoro MOJEIUPOBaHUS SIB-
JSeTCSl BAXKHBIM MHCTPYMEHTOM H3YUYECHHS 3aKOHO-
MEpHOCTEH, JIeKAIUX B OCHOBE (PYHKIIMOHUPOBAHUS
CJIOXHBIX CHCTEM MPOU3BOJIBHOW MPUPOABI, B TOM
yrcie onomenuiHCKIX. OCHOBHOW MTPHHIIUI MaTe-
MaTUYEeCKOTO MOJICTUPOBAHUS CIIOKHBIX CHCTEM —
MIPUHIKAT ONTUMATBHOCTH [4]. DTO 03Ha4YaeT, 4YTo

REVIEW. EPIDEMIOLOGY

MOJENbh JOJKHA OBITh MaKCUMaldbHO MPOCTOH,
T.€. COJIepP)KaTh MUHUMAJIbHOE YHCIIO MEPEMEHHBIX
(1, cnenoBaTeNbHO, YPABHEHUI), a TaKXKe UMETh
CPaBHUTEJBHO MPOCTHIE CBSA3U MEKIY NEPEMEHHBIMHU.

B To e Bpems pelieHue o ToM, Kakue U3 mpe/i-
CKa3aHHWM MPOCTOM MOJEIM SBIISIIOTCS HAACKHBIMU
B TOM CMBICTIE, YTO UX MOKHO C YBEPEHHOCTBIO TIPH-
MEHATh K peaIbHOCTH, MOKET OBITh TPYJIHBIM BO-
mpocoM. BaxHol mpouenypou, KOTOPYH HCIOJIb-
3YIOT pa3paboTYMKK MOJIeNel ISl TPOBEPKU HaIeK-
HOCTH NPEJCKA3aHUM, CIETaHHBIX MAaTEMAaTUYECKOM
MOJIETIBIO, SIBJISIETCS] CPABHEHHE PA3TIMYHBIX MOJIEIEH
[5—7]. Takum oOpa3zom, eciau OYeHb MPOCTasT MO-
JeNb JAeNaeT MPOrHO3, U €CJIM TaKOU K€ WM OYCHb
MOX0XKUH TIPOTHO3 JIETIAETCsl C TIOMOIIBI0 HECKOJIBKO
OoJiee CIOXKHOM MO/IeNH, KOTOpasi BKIIIOYAET B ce0s
HEKOTOpbIE MEXaHU3Mbl WU JAETalh, KOTOPBIX
He ObUIO B MIEPBOM MOJETH, TO MOXKHO MPEI00-
KUTh, YTO TPOTHO3 HAICKHBIM.

MaremaTtuyeckass MOJENIb PacIpOCTpaHEHUs
UH(EKIIMOHHOTO 32a00JIeBaHUs B MOMYJSAIUHA OTH-
CBIBAaET Iepeady maroreHa Mexy Xo3sieBaMu B 3a-
BUCHUMOCTH OT XapakTepa KOHTAKTOB CPEIU OONBHBIX
¥ BOCIIPUUMUYHUBBIX JIOJIEH, JATEHTHOrO MepHuojia
OT 3apa)XeHUs 10 3apaKEHUs, IPOJAODKUTETHHOCTH
00JIC3HH, CTENeHb MPHOOPETEHHOTO UMMYHHUTETA
nocine 3apaxeHus u T.71. [locne Toro kak Bce 3TU
baxTophl OyayT CMOAEITUPOBAHBI, MOXKHO JI€IaTh
MIPOTHO3BI O KOJIMYECTBE MHPHUIIMPOBAHHBIX JIIOJIEH,
IMKOBOI 3200J1€Ba€MOCTH, TO €CTh IPEJICKa3aTh BCIO
SMUAEMHIO U MOJEJNb MPEAOCTaBUT OKUaeMOe KO-
JMYECTBO CIy4aeB Ha Ka)IbIii MOMEHT BPEMEHHU.

B 1760 roxy D. Bernoulli (1700—1782) Bmep-
BbIC MPUMEHIT MAaTEeMaTUIECKUI aHaIN3 [T U3y4e-
HUST THPEKITMOHHBIX 3a00JI€BaHNI M OLIEHUBAJI C €r0
HOMOIIBI0 3(PPEKTUBHOCTD PA3IUYHBIX CIOCOOOB
MPUBUBKH NPOTHUB Ocmibl. Ero ananus Obul BriepBble
npeacrasieH B KoponeBckoii akagemuun Hayk B [1a-
pwxke B 1760 rogy u omy6nukoBas B 1766 roxay [8].

B 1840 rogy W. Farr ¢ moMomipro KpuBOit HOp-
MAaJIbHOTO PACTIPEeTICHUSI OMKCAN TaHHBIE TI0 CMEpT-
HOCTH OT OCIbl B AHIVIMM U Y23IIbCE 3a MEPUOL
¢ 1837 mo 1839 rogsr. B 1906 roxy John Brownlee
NPOJIOJDKIIT paboTy HaJ STUM METO/I0M, COIIOCTABUB
PAIBI YMUIEMUOJIOTUYECKUX JaHHBIX HAa OCHOBE

329



SAnuesckas E.1O., Mecusukuna O.A. Becmuuk PY/[H. Cepus: Meouyuna. 2019. T. 23. Ne 3. C. 328—334

pacnpenenenust [lupcona, 4to ommcan B CBOeW
cratbe «CTaTUCTHYECKUN TOAXO0J K MUMMYHHOMU
3alIUTe: TeOpuUs dnuaeMuin» [9].

Haubonee nu3BecTHas u mapagurmMatruyeckas
MOJIENIb B MATEMaTHYECKOM IMUIEMHOIIOTUN — 3TO
npoctas monenb SIR, omucannas W.0. Kermack
u A.G. McKendrick B 1927 rony. B Heii ¢ momoriibsto
cucreM auddepeHIaTbHbIX YpaBHEHUN (HEPEPhIB-
HOE BpeMsl) WU Pa3HOCTHBIX YpaBHEHUI (IUCKpET-
HOE BpeMsI) ONMCHIBACTCS TMHAMHKA TPy BOCTIPH-
MMYMBBIX, THQULIUPOBAHHBIX U BBI3JOPOBEBIINX
uHauBUIOB [10]. B 31O MOIenu nonmyssiust AeIuT-
Csl Ha BOCTIPMUMYHMBBIX, UH()EKIIMOHHBIX U BBI3I0PO-
BEBIIMX 0cobeit, mpuueM QyHkiuu S(¢), 1(t) u R(7)
0003HAYaIOT UX COOTBETCTBYIOIIHE J0JIU B IMOIYJIS-
[IUSIX B MOMEHT BPEMEHHU ¢ (I3MEPEHHBIN, HallpuMep,
B JTHAX). B ynmoMsHYTBHIX paboTax /yis 3a7ad dIue-
MHOJIOTHM ObUT BIEPBbIC MPUMEHEH TaK Ha3bIBAEMBbIid
«3aKOH JIEHCTBYIOIIUX MACC, COTJIACHO KOTOPOMY
KOJINYECTBO BHOBb MH(PHUIIMPOBAHHBIX B MOMYJISIUH
MPSIMO TPOTIOPLIMOHATIHFHO IPOU3BEACHUIO TEKYIIUX
YHUCJIEHHOCTEN BOCHIPUUMYMBBIX U MH(PUIIMPOBAHHBIX
uHAUBUIOB. [Ipy TakoM MaTeMaTudecKkoM MOEIH-
POBAaHUU MOXKHO CZEJIaTh BBIBOJABI 00 dMUEeMUYe-
CKOM TIOpore, pa3Mepe SMUAEMUHU, KOT/Ia OHa TPo-
H30UJIeT. DTUAEMHYECKUN TTOPOT TOIpa3yMeBaeT,
YTO €clid MPOBAKIMHUPOBATH YACTh HACEICHUS
JI0 IPUOBITUS TIATOTEHA, YTOOBI CHU3UTh HAYAILHYIO
JIOJTIF0 BOCIIPUUMYHUBBIX, TO MOXHO MPEJOTBPATUTD
AMUAEMUI0. DTOT Pe3yNbTaT JICKHUT B OCHOBE KOH-
HEenuy o0Lero UMMYHUTETA, COTJIACHO KOTOPOH
npoHIAKTUKA SMTUIEMUHA MOXET OBITh JTOCTUTHYTA,
€CJIM BaKIUHUPYETCs] JOCTATOYHO OOJIbIIAas 4acTh
HaceneHus. Ecau ypoBeHb OXxBaTa BaKIMHAIUEH
HEJIOCTaTOYHO BBICOK, TO MOXKHO TOJBKO YMEHBIINTh
MAacIITa0bl YMUAEMUHN, HO HE TIPEOTBPATUTH €€.

EcTh MHOTO MOMEHTOB, HESIBHBIX B MOJEISIX
SIR, KoTOpBIE HE SBIAIOTCS PEATUCTUYHBIMU, Ha-
pUMEp, XOPOIIO CMEITaHHAas TOMYJISIHS MPEAro-
JIaraeT, 4To KaKIbld YEJIOBEK C PAaBHOW BEPOATHO-
CTBIO BCTYIHUT B KOHTAKT C JIFOOBIM JAPYTUM YeJo-
BEKOM B MOMYJISAIMHA. ITO UTHOPUPYET TOT (PaKT, 4TO
KOHTAaKThl MEXK/Ty JIFOJIEMU, KOTOPBIE TeorpapuuecKu
Y ColMaIbHO OymKe, ropasio 6osee BEposSITHBL. JTa
MOJIEb HE YUUTHIBAET TOT (DAKT, UTO OTHAEIbHBIC
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JUIA MOTYT OTJIMYATHCS JPYT OT JIpyra Crocodamu,
KOTOpbIE UMEIOT OTHOLLIEHHE K Nepeiaue HHPEKINH.
Ectp 1011, KOTOpHIE 60€e BOCIPUUMYUBHI K MH-
dbexnuu nnu 6osee 3apa3Hbl, UYeM JIPYTHE; U eCTh
JIFO/IA, KOTOPbIE KOHTAKTUPYIOT ¢ OOIBIINM KOJH-
YECTBOM JIIOJIEH, YeM JIpyrue. DKCIOHEHIHAIbHO
pacrpeneneHHasi IPOAOKUTEIBHOCTD 3apayKSHUS —
3TO OTHOCUTCS K TOMY (akTy, UTO B MOJETH Hpe.-
MOJIaraeTcs, YTO YETOBEK 3apa)kaeTcsi Cpaszy Mmocie
KOHTaKTa M YTO BEPOSTHOCTH BBI3IOPOBIICHHUS 32 €1~
HUILy BPEMEHH HE 3aBHCHUT OT BPEMEHH, [TPOILIE/IIIETO
¢ MoMeHTa 3apakeHus. O06a mpeanoaoKeHus Hepe-
aimctuysbl [11]. Kpome Toro, Gomnbinas momyis-
usa — cama popma Moaenu, chopMyITHPOBAHHAS
B TEPMHMHAX HEMPEPHIBHBIX BEIMYHUH (JI0JIM Hacele-
HUS1), HESIBHO TPEIOaraeT, YTo MOMyJsus O00Ib-
mast (CTporo roBopsi, 0eckoHeuHas ). B HeOoboin
MOMYJISIIUU (HapUMep, B IEPEBHE UITU B IIKOJIE)
croxactuieckue 3(h(exTrsl ropazo BaxkHee, U MOJIe-
JIMPOBAaHHUE C UCMOJIb30BaHUEM MPUOIMKEHHUN Cpefi-
Hero noJis (T.e. ¢ HToMouIbio TuddepeHnnanbHbIX
ypaBHEHHI1) CTAHOBHUTCS MPOoOIeMaTHIHbIM [12].
OCHOBHOM MOJIXO/I, C IOMOILBIO KOTOPOTO pa3-
paboOTUMKKN MOJENe MOTYT PeluTh 3TOT BOMPOC,
3aKIII0YaeTCsl B TIOCTPOSHUU O0Jiee CIIOKHBIX MOJIe-
JIel, KOTOpbIE 3aMEHSI0T HEKOTOpPbIE HEpealnCTHy-
HBIE TIPEIONIOKEHUS 00Jiee MPECTaBUTEIbHBIMH.
Te mporHo3bl, KOTOPBIE OCTAIOTCA HEU3MEHHBIMU
WIM HE3HAYUTEIbHO U3MEHEHHBIMU JIaXke i Oosee
peamucTUYHON MOJIENH, CYUTAIOTCS HAJIC)KHBIMH,
Y MOKHO OBITh YBEPEHHBIMU B TOM, YTO OHU MOTYT
OBITh IPUMEHEHBI K peallbHOMY MUpY. bonbinas
4acThb JIUTEPATyphl 10 MaTEMaTHYECKOMY MOJIEIH-
pOBaHMIO Tlepeaaun HHPEKIIMOHHBIX 3a00JIeBaHHMA
COCTOUT UMEHHO U3 0CIa0IeHUs BBIIIEYTOMSHYTHIX
MIPEIOIOKEHUI U HEKOTOPBIX JIPYTUX, IYyTEM IO-
CTPOEHHS COOTBETCTBYIOLIUX MOJENIeH U U3yUeHUs
TOTr0, KaK MOBEIEHUE MOJIeTIeH U3MEHSIETCsI 110 Mepe
M3MEHEHUS PEANOI0KeHn moaenu [12—14].
Bo3sBpamasice k nporuosam, cieJaHHbIM ¢ T10-
MolIbio ipoctoi Mmozenu SIR BeIie, Mbl MOXKEM
OTMETHUTH, YTO MOPOrOBOE CBONCTBO, IPOTHOZHUPY-
€MO€ TON MOJIEINBIO, BHITMOIHSACTCS MOYTH ISl BCEX
SIMUAESMHOJIOTHYECKUX Mojeneit. [ kaxaoi KoH-
KPETHOM MOJIETHN TaKoi aHanu3 JaetT HaMm uHpopMa-
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IIUI0 O TOM, KaK MOKHO YCTPaHHUTh MATOT€H B KOH-
TEKCTe KOHKPETHOW Mojenu. YTo eme Oosiee Baxk-
HO, — 93TO TOT (haKT, YTO KOHIICMIIMS TOpOTra SIBIs-
eTcsl «YHUBEPCATbHOM» U BCTpEYaeTcs MOYTH B KakK-
JIOK MoJienH (MHTEPECHBIM HCKITIOYCHUEM SIBISETCS
ciIy4ai Mojeneit nepegaun HHOEKIUU B ceTax 0e3
MmacmtaboB) [15]. OgHako ciemyer OTMETUTh, YTO
HEOOXOMMO HAaCTOPOKEHHO OTHOCHUTCSI K IPUMEHe-
HUIO KOJTHMYECTBEHHBIX MPOTHO30B, MOJYYEHHBIX
u3 monenu SIR, k peanmbHOMY Mupy. Hampumep,
XOTs OLIEHKa OXBaTa BaKIUHAIMeW, HeoOXoaumast
JUIS TIPEIOTBPAILIEHUS] PaCIPOCTPAHEHHUS MATOTeHa,
MOYKET OBITh TIoTydeHa u3 Mojienu SIR mociie oreHKn
napamMeTpoB TOM MOJIETU MO UMEIOIIUMCS MEu-
IUHCKUM U 3THJIEMHOJIOTMYECKUM JJaHHBIM, HE Clie-
IyeT JOBEPSATh TAKOMY KOJIMYECTBEHHOMY HPOTHO-
3y, €CJIM OH HE OBLT MOATBEPKIEH IPYyTUMHU Oosiee
noApoOHBIMU MoJensaMu. TakuMm oOpa3oMm, naxe
OYEHb [TPOCTHIE MOJIEIH, TAKHE KaK ONMCAHHAs BBILLIE,
o0ecIieunBatoT HEKOTOPbIE JOMYCTUMBbIE MpeicKa3a-
HUS, HO B CIy4ae Takoi MPOCTON MOJEIH HeoOXo-
JTUMO OTPaHUYUTH 00JIaCTh MPUMEHEHHUS MIPecKa3a-
HUsL. UTOOBI OTYYUTh KOJMYECTBEHHBIEC MMPOTHO3HI,
HEOOXOIMMO JIENIaTh MOJIENN 00JIee peaTMCTUIHBIMI
U CIIeJIOBAaTEIbHO, 00JIe€ CI0KHBIMHU.

B Poccuu B 1889 romy Bpad-3muaeMuoIor
I1.11. Exbko pazpabotain u ormyOaMKoBall MOJIEb pac-
MIPOCTpaHeHUsT MH(EKIIMOHHOTO 3a00JICBaHUS B JIUC-
KPETHOM BpPEMEHH, YPaBHEHHUSI KOTOPOIl OMUCHIBAIOT
CpeIHue 3HAYCHHs] YMCICHHOCTEH TPYIII, MoTyda-
eMbIX B Moaenu Puma—®pocta. O0 3TOM cTasio us-
BECTHO TOJIbKO Onaromapst 063opy Kiayca utia
u Jlutepa IlleHte, NOCBAIIEHHOMY UCTOPUH TIPH-
MEHEHUs] MaTeMaTUIeCKUX MOJeel B AMUIEMHUOTIO-
TUH. YUYeHbIe B CBOMX PaboTax 0OCYKIaIH CIIOCOOBI
0000111eHrss Moien EHBKO Ha OCHOBE HCIIONIb30Ba-
HUS Pa3JIMYHBIX 3aKOHOB paclpeieNieHUi Ui yrcia
koHTakToB. Pabora I1.JI. Eapko B 1989 romy Obuta
nepen3aana Ha aHTJIMHCKOM SI3BIKE, & CaM PYCCKHIA
YUEHBII MPU3HAH NEPBbIM B UCTOPHU CHELIUATUCTOM
10 MOJIETUPOBaHUIO snuaemMuit [16—18].

Paborsr M.S. Bartlett mo nccnemoBaHuio croxa-
cruueckoit SIR — Mozienu B HempepbrIBHOM BPEMEHH,
omyOymKkoBaHHbIE UM B 1949 romy, mamu cTapt pas-
BUTHIO CTOXAaCTUYECKUX MOJEJIEH SIMUIEMHOIOTHYe-
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ckux mporeccoB [19]. Kpome Toro, 60bI10# BKIaa
B Pa3BUTHE MPWIOKEHUN TEOPHUH CIIyYalHBIX IPO-
IIECCOB K MOJIEJIMPOBAHHUIO SMHUAEMUI BHECITH PAOOTHI
N. Baily (1970) [20]. Oxna u3 mepBbIX MPOCTPaH-
CTBEHHBIX MOJIENIell pacIpOCTPAHEHHs SIUICMHUIA
oputa oncana D.G. Kendall B 1957 roxy Ha ocHOBE
YPaBHEHUI B YaCTHBIX MPON3BOAHBIX [21]. B 310 XK€
Bpemsi M.S. Bartlett MomenupyeT pacnpocTpaneHue
SMHJIEMHI Ha y371aX MPOCTPAHCTBEHHOU CTPYKTYPHI
Ha OCHOBE MMUTAI[IOHHOTO MOJETUPOBAaHUA. ITO
OBLIO HOBOE HaNpaBJE€HUE B HayKe, OCHOBAHHOE
Ha KOMITbIoTepHOM MonenupoBanuu. J. Fox u L. El-
veback B 1971 romy omucany WMHUTAIMOHHYIO,
WHINBUIYYM-OPUEHTUPOBAHHYIO MOJIEIb PaCIpo-
CTpaHeHHs MH(EKIMH, KOTopas He cpa3y ObLia IpHu-
3HaHa MUPOBBIM HaYYHBIM COOOIIIECTBOM H3-32a He-
JIOCTAaTOYHOT'O0 KOJIMYECTBA JAHHBIX ISl HACTPOUKH
WH/IBUIYYM-OPHEHTUPOBAHHBIX MOJIEIeH U HEBBICO-
KoM mpom3BoauTenbHOCTH OBM TOro Bpemenu [22].

C 80-x ro0B IPONNIOr0 BeKa HaYaIu TMOSIB-
JSITBCST MATEMAaTHYECKHIE MOJIETH OIIeHKU Y(PPEKTHB-
HOCTH Pa3JIMYHBIX METOJIOB TUATHOCTUKHU U JICUECHHS
pa3IUYHBIX 3a00JIEBaHUI, B TOM YHCIIE U OHKOJIO-
THYECKUX. DTH MOZETH pa3padaThIBAIMCh KaK Ha OC-
HOBE JICTEPMHHUPOBAHHOTO, TAK U HA OCHOBE BEPO-
SATHOCTHOTO M0/1X010B [ 16—18].

BeiBoabl. Takum 00pa3oM, MaTeMaTHuecKoe
MpeJCTaBICHNE OMOJOTHYECKUX MPOIIECCOB 0bec-
MEeYMBAET MIPO3PAYHOCTh U TOYHOCTh B OTHOLICHUH
AMUAEMUOJIOTHUECKUX JTOMYIIEHUH, O3B0 TIPO-
BEPUTHh TOHMMAaHUE SMUJEMUOJIOTHHU 3a00J1€BaHHUs
MyTEM CPaBHEHUs PE3yJIbTATOB MOJIENU U HabMro/1a-
€MBIX 3aKOHOMepHOCTeH [23]. Mozens Takke MOKET
MOMOYb B MPUHSATUU PEUICHUM, Jesiasi MPOTHO3BI
OTHOCHUTEJIBHO BaKHBIX BOIPOCOB, TAKUX KaK U3Me-
HEHHS B pacnpocTpaneHuu 3aboneBanus. dakr, Ko-
TOPBIN 3aCTy>KUBAaET 0COOOr0 BHUMAaHUS, 3aKJII0Ya-
€TCsl B TOM, YTO MOJIENTU IIepe/lauil OCHOBaHbI Ha CO-
BPEMEHHOM MMOHUMAaHUU UHPEKIIMOHHOTO Mpoliecca
MMMYHOJIOTHYECKUX peakuuil. B cimyuasx, koraa
Takve 3HaHUS OTCYTCTBYIOT, MOXHO CJIENIaTh Mpe-
MOJI0KEHHS] OTHOCUTENBHO 3TUX MporieccoB. OaHaKo
B TaKHX CIy4asiX MOXKET OBITh HECKOJIBKO BO3MOXK-
HBIX MEXaHU3MOB H, CJIE/I0BATEILHO, HECKOJIBKO pa3-
HBIX MOJIEJIeH, KOTOPBIE MOTYT IIPUBECTH K CXOAHBIM
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HaOJTI0JaeMbIM 3aKOHOMEPHOCTSIM, TaK 4TO HE BCerna
BO3MOHO Y3HaTh O 0a30BBIX MEXaHH3MaX MyTEeM
CpaBHEHUS pe3yJibTaToB Mojien. Ho pazHbie Moaemni,
MIPUBOSILIME K CXOJIHBIM PE3yJIbTaTaM B OJJHOM KOH-
TEKCTEe, MOTYT HE JIOCTUTaTh ATOrO B JPYrOM.

B Takux ciydasx mydiie npoBOIUTh NaIbHEN-
[IUE SMUIEMUOTIOTHYECKUE U IKCTIEPUMEHTAIIbHBIE
WCCIIeIOBaHMS, YTOOBI HAUTHU Pa3UYHBIE BO3MOXK-
Hble MEXaHU3MBL. B 3akiroueHue cieayer OTMETHTD,
YTO HEMAJIOBAXXHASI POJIb MATEMATHUECKUX MOJENei
3aKJII0YAETCSl B TOM, YTO OHU MOTYT MPEAYIPEAUTH
Hac 0 HeJIOCTaTKAaxX B HAIlleM HbIHEITHEM TOHUMaHUH
SMUIEMHUOJIOTMH Pa3IMYHBIX MHPEKIMOHHBIX 3a00-
JIEBaHUU U MOCTaBUTh LENH U 33Ja4d JIJIsl JAJIbHEW-
IIMX UCCIIEJOBAHUN.

HNudopmanusi o GMHAHCMPOBAHUM: Hay4dHAas padoTa (u-
HaHCUPYETCS aBTOPAMHU.

Yuactue aBTopoB: E.1O. SIlHueBckas — KoOHIENINS U TU3aiiH
UccIeIoBaHus, cOop MmaTepuana, oOpaboTka MaTepHaa;
O.A. MecusiHKknHa — 00paboTKa MaTepuaia, aHAIH3 MOy~
YEHHBIX JaHHBIX, HAITMCAHHE TEKCTa.
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TPEBOBAHUSA K ODOPMJIEHUIO CTATEUN

OpuruHanbHbI€ CTaThU JOJDKHBI COIEPXKATH Clie-
TyIOIME pa3lielibl: Pe3toMe, BBEJCHUE, MaTepUalIbl
U METO/Ibl, pe3yJIbTaThl UCCIEIOBAHUM, 00CyKaeHNEe
pE3yNIbTAaTOB, BHIBOIBIL.

Ucnonp3yercs pemaktop Microsoft Word.
Mpudt Times New Roman. [Teuats — uepe3 onun
naTepBat. Ha3zsanue crarbu — mpudt 14, KUPHBIA,
IPOIIUCHBIE 6yksBel. Jlanee uepe3 MHTEpBal
[0 LIEHTPY CTPOKHU YKa3bIBAIOTCSI MHUIUANBI U (a-
MWIMK aBTOpa (aBTOpOB) mpudToM 14, KUpHBIM
(manpumep, A.B. UBanoB"?), cTpokoii HHke —
MIOJIHbIE Ha3BaHUS MecTa paboThl KaKIOro aBTOpa
(YHUBEpPCHUTET, MHCTUTYT), TOPOJIa U CTPAHBI IIpUQ-
ToM 14, IIpsIMBIM, TPOCTHIM (Harpumep, 'Poccuiickmuii
YHHUBEpCUTET JApYyxObl HapoaoB, Mocksa, Poccusi;
*UucTuTyT BogHbIX npodnem PAH, Mocksa, Pocens).

[lepen TexkcTOM cTaThM MOMELIAETCS pe3loMe
Ha pyccKoM si3bike mpudTom 14, npsimeiM. B HEM
JOJKHBI OBITH KPAaTKO OTPAXKEHBI CYyTh MPOOIEMBI
(ueMy mocBsitieHa paboTa), UCIOJIb3yeMbIe MaTepH-
allbl 1 METOJIbI, OCHOBHEIE MOTYYCHHBIE pe3yibTa-
Tel. O0BeM aHHOTAIMHU — OKOJIO 200—250 cioB.
B KxoHIIe aHHOTAIIMN TIPUBOISATCS KIIOYEBBIE CIIOBA
(cmoBocoueranwusi). 31ech ke MPUBOIUTCS UHGPOpPMa-
ISl aBTOPA, OTBETCTBEHHOTO 3a nepenucky: dOamu-
must Imsa OtyecTBO, yueHasl cTerneHb, yueHOe 3BaHHE,
Ha3BaHME U aJIpEC OpraHu3anuu, TenaedoH, e-mail.

VYkaxwure, noxanyiicra, uaentugukarop ORCID
KaX10ro aBropa (moapoOuee TyT: http://orcid.org/),
u SPIN-kox eLibrary (mompoOnee TyT:
http://elibrary.ru/projects/science index/author
tutorial.asp).

Jlanee — TEKCT cTaThul KerjieM 14 mpsMbiM
mpudToM uepe3 | uHTEpBaIl.

Ecnu uccnenoBanue npoBOAMIOCH MPU HOJ-
JIEP’KKE TPAHTOB, TO ATO 00SA3aTENBHO YKA3bIBACTCS

Ha MEePBOIl CTpaHMIIEe CTaTbU BHU3Y I1OCIIE TOPU30H-
TaJIbHOU YEPTBHL.

CchUIKM Ha IUTHPYEMYIO JIUTEpaTypy 3aKIIIo-
YaroTCs B KBaJpaTHbIE CKOOKH M pa3MelIaroTCs
B KOHIIE MPEAJIOKEHUS A0 3HaKa MPEIUHAHMUSL.

Beenenue coiep>KuT 000CHOBaHHE 1IEMM U 33714,
a TaKKe aKTyaJIbHOCTb MPOBEICHHOTO UCCIIEOBAHUSL.

Marepuajibl M1 METOAbI MOTYT COZIEPKaTh MO/I-
3arojioBKu. J{i1s Bcex UCHoib3yeMbIX B paboTe peak-
TUBOB, )KMBOTHBIX, KJIIETOYHBIX KYJIbTYp U T.JI. HEOO-
XO/IMMO TOYHO yKa3bIBaTh IPOU3BOIUTENEH W/WiH
HMCTOYHUKH TOJIyYeHHs (C Ha3BaHUSIMHU CTpPaHBI,
(bupmbl, UHCTUTYTA). B MeIUIMHCKUX UCClIe0Ba-
HUSX 0053aTeNIbHO YKa3bIBaeTCs YUPEKICHUE, B KO-
TOPOM TPOBOJAMIIOCH MCCJEJAOBAHHUE, & TAKXKE UTO
HcClIeIOBaHUE 0JI00PEHO 3THYECKUM KOMUTETOM
COOTBETCTBYIOIIETO YUPEXKICHUS U y BCEX MallUEH-
TOB TIOJIY4€HO HH(POPMHUPOBAHHOE COTJIACHE Ha 00-
paboTKy MepCOHANBHBIX aHHBIX. B skcnepumen-
TaJIbHBIX MCCIIEIOBAHUAX C HCIIOIb30BAHUEM JKHBOT-
HBIX YKa3bIBAE€TCS, YTO HUCCIEAOBAHUS IPOBOIUIN
C COOIOJIEHHEM BCEX MPUHIMIIOB, U3JI0KEHHBIX
B KOHBeHIIMM 10 3a111Te MO3BOHOYHBIX KUBOTHBIX,
UCHOJIb3YEMBIX JUISl SKCIIEPUMEHTAIBHBIX U JPYTUX
ueneit (r. CtpacOypr, @pannus, 1986). O6s3aTens-
HO yKa3bIBAIOTCS CIIOCOOBI CTAaTUCTUYECKON 00pa-
OOTKHU JaHHBIX.

Pe3ysbTaThl MOTYT CONIEpKaTh MO/I3ar0JI0BKH,
U3JIAaraloT CyTh MPOBEACHHBIX UCCIIETOBAHUIM.

B o0cy:xxpennn npoBoAUTCS aHAIU3 MOTY4YEH-
HBIX JAHHBIX B COTOCTABJICHUH C JAaHHBIMH JINTEpa-
TYpbl, HA OCHOBAaHUU KOTOPOTO JEJIAIOTCS BBIBObI
1 3aKJIFOUEHUS aBTOPOB.

ITocne TekcTa ctaThu Yepe3 1 MHTEpBaI MO LIEHT-
py crpanuisl noj 3aroioBkom « BUBJIMOI'PA-
®UYECKUHN CIIUCOK» npuBoauTcs CIHCOK
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UTHPYEMBIX B paboTe TUTEPaTypHBIX UCTOYHHKOB
B TIOPSZIKE WX MUTHPOBaHUs. DaMUINK U UHULIUAIIBI
aBTOPOB IIUTHUPYEMBIX PabOT, HA3BaHUs CTATEH, KHUT,
U3/1aTeNbCTBO, BBIXOJIHbIE JaHHbIE — Keryiem 14
npsMbIM mpUdTOM, HOpMATHPOBAHUE — IO IIH-
pUHE CTPAaHULIBI.

JluteparypHble HCTOYHUKH HA PYCCKOM SI3bIKE
MPEACTABISIOTCS CIEAYIOMIUM 00pa3oM:

Mna cmamei. Qamunuu u UHUYUATLI ABMOPOS
kypcusom. Hazpanue ctathu / HazBanue xypHaia.
I'on. Homep (Tom) BeImycka. Homep xyprana. Ctpa-
HUIIBl HAavada — KOHIAa cTatbu. Eciu HeT HoMepa
(Toma) BBIMMyCKa, TO yKa3bIBAETCS TOJIBKO HOMEP
KypHasia (TIpsIMBIM MIPUPTOM).

Jna knue. Damunuu u uHUYUATLL ABMOPOS KYD-
cueom. Haspanue kauru. Mecro n3nanvst: Ha3Banue
n3natenberBa (6e3 kaBbruek). ['ox m3ganms. Yucmo
CTpaHMI] B KHUTE (MPSAMON HIpUPT).

IIpumepsr:

1. Paowvikwa I'.B., Cobones A.B., [lywuna D.A.
BiusiHre pazindHbix (HaKTOPOB Ha BapuaOeb-
HOCTh PUTMAa cepjlia y OONbHBIX apTepraIbHON
runiepronueit / Tepanesruueckuit apxus. 2007.
Ne 3. C. 55—58.

2. Guzzetti S., Piccaluga E., Casati R. Sympathetic
predominance in essential hypertension: a study
employing spectral analysis of heart rate variabi-
lity // J Hypertens. 2008. V. 6. Ne 9. P. 711—717.

3. Cenuaweunuy P.H. ®usnomoruss MUMMyHHOUN
cucrembl. M.: Memurnaa-3g0posse. 2015. 328 c.

[anee mpuBOIMTCS HA AHTJIMIICKOM SI3bIKE TIOJTHBII
MepeBo Ha3BaHUs cTaThu (KeryieM 14, KUpHBIM
mpudTOoM, TIO LIEHTPY CTPAHUIIBI, IPOIHCHBIMU OYK-
BaMH), 4yepe3 MHTEpBAT — (GaMIIAS U WHUITHATBI
aBTOpa (aBTOPOB), HIDKE — MECTO PabOTHI, TOPOJ
U CTpaHa KaXKJIO0TO aBTOpa, NMEepeBOJ aHHOTAIUU
U KIIFOYEBBIX CIIOB TEMH K€ MpudTamu, 4To U Ha
pycckoM s3bike. [Ipu HeoOxoauMocTH aHHOTALMS
Ha aHTJIUHCKOM S3bIKE€ MOKET OBITh paclIupeHa.
Wnentuduxarop ORCID yka3biBaeTcs Ui KaKI0TO
aBTOpa. 3aTeM IO LIEHTPY CTPAHMIIBI MOJ] 3aroJIOB-
koM «REFERENCES» criemyer moiHbIA TIepeBOj
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Ha aHTJIMHCKHUH SI3BIK BCEX LIUTUPYEMBIX B CTAThE
JUTEepaTypHbIX UCTOUHUKOB. KypcruBOoM BbiiemnsieTcs
Ha3BAHUE KypHAJIA WJIH KHUTHU:

1. Melero I., Gaudernack G., Gerritsen W., Hu-
ber C., Parmiani G., Scholl S. et al. Thera-
peutic vaccines for cancer: an overview of cli-
nical trials. Nat Rev Clin Oncol. 2014. Ne 11.
P. 509—24.

Tabnuiel pa3MenaroTcs B HeOOXOIMMOM MECTE
TEKCTa W MeYaTaloTcs MPUGTOM, MO3BOISIOIMIUM
YUTaTh UX 0€3 3aTpyIHEHUS, IPU ITOM TalIuIla
HE JIOJKHA BBIXOJUTH Ha TIOJIA U [IEPEXOIUTh Ha Clie-
JYIOIIYIO CTpaHuIly. bobIime TabIuIbl MOTYT OBITH
pa3MeIIeHbl B TEKCTE HA OT/IEILHON CTPAHUIIE B allb-
O6oMHO# opueHTanuu. O0s13aTEIEHO YKa3bIBaTh HO-
Mep TabJuUIel M €€ Ha3BaHWE Haj TabIuIe Ha pyc-
CKOM W aHriuickoMm s3bikax. Kaxnas tabmuia
JOJDKHA OBITh IPOHYMEpOBaHa. 3arojIOBKH CTOJIOIOB
U CTPOK B KaX/10i TaOnuIle MUIIYTCS Ha ABYX SA3bI-
KaX — PYCCKOM U aHTJTHICKOM.

PucyHnku 1OomKHBI OBITH BCTaBIICHBI B TEKCT, HC-
MOJIBb3Ys TOJBKO PElIAaKTOPhl, HAZEKHO COBMECTUMBIE
¢ peaaktopom «Word» (HoMep pUCYHKa, ero Ha3Ba-
HUE W HEOOXOJMMBIE MOSICHEHUS YKa3bIBaTh 00s13a-
TenpHo mpudrTom 10 moa pucyHkom). Hazsanus
PHUCYHKOB, JIETEH/Ia U TIOJMHUCH K HUM TaKXKe MUIITYT-
Csl Ha IBYX SI3bIKAX — PYCCKOM U AHTJIHICKOM.

B Ttekcre crathm HEOOXOOUMO TPOCTABUTH
CCBUIKM Ha BC€ TAOJIMIIBI M PUCYHKHU (HampuMmep,
(Tabmn. 1), (puc. 1)).

B cnucke nurepatypbl JOJKHBI OBITH TpeN-
CTaBJIEHBI TOJIBKO IIUTUPYEMBIE B CTaThe HCTOUHUKHU.
Criicok TuTepaTypbl B OpPUTHHAIBHOM CTaThe TOJDKEH
BKITIOYATh OKOJIO 20 HICTOYHUKOB, B 0030pe JIUTepa-
Typbl — HE JIUIMUTUPYETCS.

K pykonucu, nomaBaemMoil B KypHaJl, aBTOPbI
B 00s13aTeIbHOM TOPSIKE MPUKIAIBIBAIOT CIIPABKY
0 pe3ysbTarax MPOBEPKU Ha IUIaruaT 4yepe3 CUCTEMY
«AHTUITJIIATUAT». I1pu BBISBICHUM HETIPABOMOY-
HBIX 3aUMCTBOBaHUH, a TaKKe MIPU HUZKOM K0d(DPu-
[UEHTE OPUTHHATIBHOCTH TeKcTa (< 85%) pyKOmuch
OTKJIOHSIETCSI OT MyOJIMKaIUu.
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BeisBienue miarnata uziei u miarnata J1aHHbIX
HPOBOJUTCS B paMKax HAy4HOT'O PELEH3MpPOBAHMS,
a TaKoKe 1ocye MyOIuKaluy pyKoIicei — o (akTy
oOpallieHus] YuTaTesieil ¢ COOTBETCTBYIOIIMMHU 3asiB-
nenusmu. [Ipu ycraHoBneHun (axra HEMpPaBOMOY-
HOT'O 3aMMCTBOBaHUsI JAHHBIX (PE3yJIbTaTOB HAYYHOM
paboThl) WK WU PYKONMCH (CTaThs) OyIeT OTo-

Azpec peraKium ;KypHaJa:
117198 MocksBa. Y. Mukiayxo-MakJias 8.
PYJIH, MeauunHckuil pakyabTeT

3BaHa U OTKJIOHEHA OT IyOJMKAIlMK, JJaXKe eCITd OHa
y’Ke OITyOJIMKOBaHa.

Pykormiicy, He COOTBETCTBYIOLIME MPODIITIO WITH
o(opMIiIeHHBIE HE B COOTBETCTBUHU C TPEOOBAHUSAMHU
KypHaja, BO3BpAIlaloTCs aBTOpaM Ha J0pabOTKy
0e3 pacCMOTPEHUs PELIEH3EHTaMU.

Penakumus xypnana «Bectuuk PY/IH. Cepus Meaununa

Teaedon: +7 9104651537
E-mail: svgur@mail.ru
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Yeaxcaemeoie konneau!

BcemupHana opraH1Msauma no UMMYHONAToN0rMM NpoBoAUT
BTOPYIO MEXAYHAPOAHYIO O/TUMNUALY NO ANNEPFONOTMN U UMMYHOJ10ITMn
ANA CTYAEHTOB U MONI0AbIX YYeHbIX Ao 33 ner.

Llenbo npoBeaeHUsA 4aHHOTO MeponpuaATUA ABNSETCA BbliBEHMEe Hanbonee TaflaHTAUBbIX CTYAEHTOB
M MONOAbIX YYEHbIX, CTUMYIMPOBAHNE UX UHAMBUAYAIbHON Hay4YHO-NPAKTUYECKON AeATeNbHOCTH
B 06/1aCTM anNepronormm u UMMyHONOrUN.

MNobeautenein Onnmnuagbl byoeT onpenenaTb *Kopu,
B COCTaB KOTOPOro BOMAYT BeayLiue 3apyberkHble U OTeYECTBEHHbIE YYEHble,
npeacTaBAAoLIME BY3bl U BeAYLUME HAYYHbIE YUPEKAEHUS MUPa.

OdunumanbHbie A3bIKM OnMMnuaabl — aHITUIACKUIA U PYCCKUA.

Onumnuaga npoBOAMTCA B ABa 3Tana: 3a04YHbIN 3Tan WU OYHbIN 3Tan.

e Ha nepsBom (3ao4HOM) 3Tane y4yacTHUKM OnmMmnuaabl BMeCTe C 3asBKOM noaatoT B OprkomuTeT
cBoun maTepuanbl go 15 anpena 2020 roaa.

e BTopoit (o4HbIN) 3aKkNOUNTENbHBIN 3Tan Onnmnuaabl byaet nposoantbca 2—5 mona 2020 roaa
B AHM paboTbl NpeAcTaBUTENbHOrO Hay4yHOro popyma, BKAOYatowWwero BcemumpHblid KoHrpecc
no actme, anneprum n XOBJ1, a Takke BcemupHyto wkoay no anneprum nog srnaont World Allergy
Organizatioin (WAQ), B KOTOpOW NPUMYT y4acTUe BeAyLIMe yYeHble MUpa.

YYacTHMKM BTOPOro 3aKAouMTeNbHOro atana OnmMmnuazbl Nnoay4YaT npaBo 6ecnaaTHOro y4actusa
KaK BO BcemnpHOM KoHrpecce, Tak 1 BO BceMMpHO LWKOe NO anfepruu.

Mobeantenn Onumnuagbl 6yayT HarpaxkAeHbl MeaansimMmum 1 NoYeTHbIMU cepTUudUKaTamu.

Kpome Toro, oHM Nosiy4aT BOSMOXKHOCTb:
e HecnnaTHO y4yacTBOBATb BO BCEX HayyHbIX dopymax 2020 roaa, NpoBOAMMbIX NoA 3ruaoi Bee-
MWPHOWM OpraHn3aLmMm No MMMYHOMNATOIOTUN;
® NpeacTaBUTb AOKAAL (YCTHbIV UM CTEHA0BbINM) Ha BcemupHOm dpopyme Mo MMMYyHONATONOMMM
N pecnupaTopHOW anneprum;
e HecnnatHo onybaMKoOBaTb CTaTblo MO0 TE3UCbl B MEXAYHAPOAHOM KypHane, MHAEKCUPYEMOM
8 Web of Science.

MNonHasa uHpopmauusa o nepsoii MexKagyHapoaHOW onMmnuage nNo anneprosormm ¥ UMMYHONOIMU
6yaer ony6inMKoBaHa Ha calTax Www.wipocis.org u www.isir.ru nocne 10 aHsapsa 2020 roga.
3AABKY U MATEPUANBI ANA YYACTUA B ONMMNUALE HEOBXOAMMO NPUCNATb
0o 15 Anpena 2020 rogA B AAPEC OPTKOMUTETA:

BcemupHas opraHusauua no MMMyHonaTonorum, UHCTUTYT MMMyHOGU3MON0rum
117513 MockBa, yauua OctpoButaHoBa 4.
CnpaBku no tenedoHy: + 7 495 735 1414, e-mail: info@wipocis.org

WWW.isir.ru
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