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OCOBEHHOCTU USBMEHEHUW B CUCTEME
MUKPOLIMPKYNALUWN Y OETEWN C AJUTEPTMYECKUM
PUHNTOM B SABUCUMOCTU OT BbIPAXXEHHOCTHU
ANCOYHKLMN BETETATUBHOW HEPBHOWU CUCTEMBbI
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Pesome. B mociienHue roabpl OTMEYaeTCsi pOCT PacIpOCTPAHEHHOCTH aJlIepTUYeCcKuX OOJIe3HEe y AeTeit.
ITo cTeneHM pacnpoCTpaHEHHOCTH 1 BIAUSHUIO Ha 3[I0POBhE U KAUSCTBO KM3HU MAIIMCHTOB aJUICPTAYeCKUIA
puHUT (AP) 3aHUMaeT mepBoe MECTO CPeau APYTUX ajuleprudeckux 3abosieBaHuil. B pa3iuyHbBIX cTpaHax
MMpa I10 pa3HbIM JaHHBIM cTpagaet oT 10 1o 40% HaceneHUs. AJIJIEprudeCcKuii pUHUT MPEACTABIISIET CEPhE3-
HYI0 MEIMKO-COLIMAJIbHYIO 1 SKOHOMMYECKYIO npobjiemy. KpoMe Toro ajaiepruyeckuii puHUT, OCOOEHHO C
MHOXECTBEHHOI CEHCUOMIM3alMeil 1 HEeIOCTaTOYHO KOHTPOJMPYEMBIM TEUCHMEM, SIBISICTCSI CaMOCTOSI-
TeTBbHBIM (DAKTOPOM pHCKA PELIMANBUPOBAHUS PECITUPATOPHBIX MHMEKIINIA 1 pa3BUTHSI OPOHXUATBHOM acT-
MBI, a TAKXKE CYLIECTBEHHO CHUXXAET KaUYeCTBO XKU3HU Mal[UeHTOB.

AP npencrasisieT coboit MHOrogakTopHoe 3a0oJjieBaHUE, B pa3BUTUM KOTOPOrO MUTpaloT pPojb MHOTHE
dakTopbl. OcHOBOIT nmaronorudyeckoro mpoiecca npu AP gasisercs IgE-3aBucuMoe MyKo3ajibHOE Bocma-
JICHHUE, peaanu3yloleecs Py BO3ASHCTBUM CIIEIM(UISCKIX U HeCIeIUMUISCKUX MEXaHU3MOB U NMEIOIIee
Th2-xapakTep. BoBiieueHHBIC B IpoIecC TKAHW M OPTaHBI OMPEASIISIOT (POPMUPOBAHME CIIOXKHBIX MEXaHN3-
MOB B3aUMOAEUCTBUS UMMYHHOMN, MUKPOLIUPKYJISITOPHOM U HEMPOBETETATUBHOM CUCTEM.

BocnanutenbHblil ipouiecc nipu AP xapakTepusyeTcsl pssaoM 0COOEHHOCTEe, HarpuMep HATUYUEM MU-
HUMaJIbHOTO MEePCECTUPYIOINIETO BocTiaieHUs U 3 dEKTOM MpaliMUHTa, UYTO B CBOIO OUEPeb SIBJISICTCS Mpe/-
pacrioyiararoiiuM (GakKTOpoM ISl KIMHUYECKOro JIebioTa 1 nporpeccupoBanusgs AP. MUKpoumnpKyaIsiTOpHbIe
MeXaHU3MBI UMEIOT BaXKHOE MAaTOTeHEeTUYECKOe 3HAYCHIE B Pa3BUTUM aJUICPTUYECKOTO BOCITAJICHUS, B TOM
yucie npu AP.

B 3aBrcuMOCTH OT BeayllIero maTorHOMOHUYHOTO MpU3HaKa, B HACTOsIIIee BpeMsI IIPUHSITO BbIAEISATh OT-
neJbHbIe (PEHOTUIBI U DHIOTUITBI AP,

@deHOTHUIT OXBATHIBACT KIIMHUYECKHU 3HAUMMBIe cBOlicTBa AP, HO He pacKpbhIBaeT ACTaIbHbBIC MEXaHU3MBI
€T0 Pa3BUTHsI, HA OCHOBE KOTOPBIX MOXKHO CO3[aTh IEPCOHNGMUIMPOBAHHBIN aJITOPUTM ITPODUIAKTUKHA, JIe-
YeHUs U MPOrHo3a.

BeretaTuBHas HepBHasI cUCTeMa O00ecIieurBaeT CBSI3b OpraHn3Ma ¢ OKpyxkarolileii 1 BHyTpeHHE cpenoit,
peryiIupysl 0OMeH BellleCTB M (DYHKIIMM OPTaHOB 1 TKaHEi B COOTBETCTBUM C UBMEHEHUSIMU 3TOU CPeIbl, OHA
TakKe 00€CIEeYnBAET UHTETPALIMIO BCEX OPTAHOB B €AUHOE 1I€JIOE, SIBJISISICh OAHOM U3 TJIABHBIX alalTalliOH-
HBIX CUCTEM OpTaHU3Ma.

Bo rmaBe peryasiuuu ¢yHKIIMOHUPOBAHUSI OpraHM3Ma M ToMeocTa3a CTOUT BereTaTUBHAasl HEpBHAasl CUC-
TeMa, 00beAUHSOIIAs] OTASAbHbIE MAaTOTEeHETUYECKUE 3BEHbsSI pa3BUTUS 3a00eBaHUI 1 00ycCaBIMBaloOIIast
CTPYKTYpHOE U DYHKIIMOHAIbHOE €NUHCTBO. B CBSI3U ¢ 9TUM, Cpeu MIPUYUH CUCTEeMHbIX UBMEHEHUI B MU-
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KPOLIMPKYJISITOPHOM pYyCJie, KOTOPbIE TaK XK€ OTpaxaroT oOI[1e MaTOreHeTUYeCKue MPOoLEecChl B OpraHu3me,
Beaylllee 3HAaUeHME MPUHAMJIEKUT HAPYILICHUIO HEUPOPETYJISTOPHBIX MEXaHU3MOB. MexXxaHUu3M peryJsiiuu
peanusyeTcsl HEpBHO-Pe(MIEKTOPHBIM MYTEM € TTOMOIIbBIO Pa3IUYHbIX HEHPOTYMOPaTbHbIX (DAKTOPOB, CYIII-
HOCTb KOTOPBIX M3yY€Ha B 9KCIIEPUMEHTAJbHBIX YCIOBUSX U HA CETOJAHSIIHUNA I€Hb HE TMOJIBEpPraeTcs co-
MHEHMUIO.

WccnenoBaHue OCHOBHBIX TMOKa3aTe/Ieii MUKPOLIMPKYJISILIMU U BEereTaTUBHOM HEPBHOI CUCTEMBI Y IeTEM
C aJIEpruyecKrMM PUHUTOM B Pa3JIMYHOM COYETAHWU C COITYTCTBYIOIIEH MATOJOTUEN MO3BOJUT BbIICIUTH
HoBbIe (heHOTUNBI AP 1 Tomo6paTh MHAMBUAYaIbHBIN IJIaH JEUYCHUS U peaduInuTalluy 3TUX IeTEeH.

Karouesvie crosa: arnepeuneckuii punum, oemu, MUKPOUUPKYAAUUS, KANUAAAPOCKONUS, 6e2eMamMUueHas Hep8Hasl cucmema,
¢henomun

CLINICAL FEATURES OF CHANGES IN THE
MICROCIRCULATION SYSTEM AMONG CHILDREN WITH
ALLERGIC RHINITIS, DEPENDING ON THE SEVERITY OF
DYSFUNCTION OF THE AUTONOMIC NERVOUS SYSTEM
Tataurschikova N.S.2 Berezhansky P.V.

@ Peoples’ Friendship University of Russia, Moscow, Russian Federation
b Odintsovo Regional Hospital, Odintsovo, Moscow Region, Russian Federation

Abstract. In recent years, there has been an increase in the prevalence of allergic diseases in children.
Allergic rhinitis (AR) ranks first among other allergic diseases in terms of prevalence and impact on the health
and quality of life patients. In various countries of the world, according to various sources, from 10 to 40% of
the population suffers. Allergic rhinitis is a serious medical, social and economic problem. In addition, allergic
rhinitis, especially with multiple sensitization and insufficiently controlled course, is an independent risk factor
for recurrence of respiratory infections and the development of bronchial asthma, and also significantly reduces
the quality of life patients.

AR is a multifactorial disease in the development of which many factors play a role. The basis of the path-
ological process in AR is IgE--dependent mucosal inflammation, which is realized under the influence of
specific and nonspecific mechanisms and has a Th2 character. The tissues and organs involved in the process
determine the formation of complex mechanisms of interaction between the immune, microcirculatory and
autonomic nervous systems.

The inflammatory process in AR is characterized by a number of features, for example, the presence of
minimal persistent inflammation and the priming effect, which in turn is a predisposing factor for the clinical
onset and progression of AR. Microcirculatory mechanisms are of great pathogenetic significance in the devel-
opment of allergic inflammation, including in AR.

Depending on the leading pathognomonic trait, it is now customary to distinguish individual phenotypes
and endotypes of AR.

The phenotype covers the clinically significant properties of AR, but does not reveal the detailed mecha-
nisms of its development, on the basis of which a personalized algorithm for prevention, treatment and prog-
nosis can be created.

And the autonomic nervous system is responsible for setting links between the body, ambient and internal
environment through the regulation of metabolism, functioning of organs and tissues based on changes in this
environment; it also provides the integration of all organs into a single whole acting as one of the main body’s
adaptive systems.

Since the autonomic nervous system governs the body and homeostasis uniting separate pathogenetic links
of disease progression and sets the basis for structural and functional unity. In light of this, the failure of neuro-
regulatory mechanisms takes the lead among the causes of systemic changes in the microvasculature, which, in
turn, reflects general pathogenetic processes in the body. The regulatory mechanism is implemented through
nerves and reflexes by different neurohumoral factors, their nature has been studied under experimental condi-
tions and is beyond doubt to date.

The study of the main indicators of microcirculation and the autonomic nervous system among children
with allergic rhinitis in various combinations with concomitant pathology will highlight new AR phenotypes
and select an individual treatment and rehabilitation plan for these children.

Keywords: allergic rhinitis, children, microcirculation, capillaroscopy, autonomic nervous system, phenotype
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Introduction

Allergic rhinitis (AR) is one of the most com-
mon diseases among children [1, 8, 9]. Studying
the features of the course, diagnosis and treatment
of AR among children in various phenotypic varia-
tions and in different age groups allow not only to
optimize approaches to treatment but also to prevent
AR [6, 10].

AR is a multifactorial disease in the development
of which many factors play a role. Microcirculatory
mechanisms have an important pathogenetic value in
the development of allergic inflammation [3, 5, 12].

At the top of the regulation of the functioning of
the body is the higher nervous system, combining in-
dividual pathogenetic links in the development of dis-
eases and causing structural and functional unity [2,
11]. Therefore, the study of the pathogenetic interac-
tion of the microvascular bed with an imbalance of
the autonomic nervous system is a promising direc-
tion in the formation of tactics for the management,
monitoring and early diagnosis of children with AR,
in various combinations with concomitant patho-
logy [4, 7]. In AR, it is the concomitant pathology
that determines the course of the inflammatory pro-
cess and forms individual phenotypes. An imbalance
in the microcirculation system and dysfunction of the
autonomic nervous system is also associated with the
comorbid pathology in AR, which can be used as di-
agnostic criteria for various forms of AR.

Materials and methods

In the clinic, 39 children with allergic rhinitis from
3 to 8 years old were examined. All children under-
went assessment of the state of the microvasculature
using computer capillaroscopy of the nail bed with the
determination of a number of indicators (length of the
arterial and venular parts of the capillaries; uneven
caliber of the arterial and venular parts of the capillar-
ies; diameter between the capillaries; diameter of the
arterial and venular parts of the capillaries; distance
between the arterial and venular parts of the capillar-
ies ; extent of the perivascular zone). The state of the
autonomic nervous system was assessed by the results
of conducting heart rate variability for 3 minutes us-
ing the Kardiovisor-6C hardware complex (Medical
Computer Systems LLC, Russia).

All children were divided into 2 groups: group 1 —
20 children with AR in combination with herpetic
infection and/or pathogenic microflora in nasopha-
ryngeal swabs exceeding 106 and group 2 — 19 chil-
dren with AR. Groups were comparable by age. The
control group (C gr.) Included 25 practically healthy
children assigned to I-II health groups and not hav-
ing a disease for 2 months before the study. The re-
sults were processed using the SPSS 14.0 software
(SPSS Lab., USA).

Results and discussion

When conducting capillaroscopy among children
with AR, morphological changes in the microvascu-
lature were revealed in the form of an increase in the
number of microvessels per unit of the observed area,
changes in the shape and presence of vascular micro-
complexes formed from several adjacent capillaries, in
contrast to children from C gr., where the vessels were
clearly oriented and ordered (p < 0.05). The revealed
changes were more pronounced among children of gr.
2 — Microaneurysms and extravasases were often de-
termined.

Among children with AR, in comparison with
C gr., changes in the parameters of the microvascu-
lature were determined, such as the expansion of
the venular part of the capillaries (49.3+2.7 um and
41.6+2.5 um, respectively; p < 0,05), a decrease in
the length of the arterial part of the capillary (children
with AR — 180.5+10.3 um, C gr. — 197.91£5.49 um;
p < 0.05), an increase in the length of the perivas-
cular zone less than 90 um, in C gr. — 99.6+£7.3 pum.
Moreover, among children with concomitant pathol-
ogy, these changes were less pronounced. Changes in
microcapillaries among children of gr. 2 are charac-
terized as uniform and smooth, as expressed through-
out the capillary, while among children gr. 1 changes
were intermittent and expressed in individual sections
of the capillaries. The tendency to homogeneous ex-
pansion and dilatation of the arterial section of the
capillary caused a decrease in the distance between
the adducting and outlet parts of the capillaries (chil-
dren with AR — 12.8+1.3 um, C gr — 15.945.0 um;
p > 0.05) Presumably, these changes are compensa-
tory in nature and may be associated with a violation
of the regulatory influence of the autonomic nervous
system.

When assessing the results of heart rate variability
among children with AR, significant changes were
revealed in comparison with healthy children, in
particular, the indicator reflecting long-term compo-
nents and circadian rhythms (SDNN) was the highest
(gr. 1 —43.5£2.5,gr.2 — 37.4+3.1, Cgr. — 31.2+2.7,
p < 0.05), the RMSSD indicator reflecting the ac-
tivity of the parasympathetic link was more elevated
among children from gr. 2 (45.3%+3.8), compared with
children from gr. 1 (38.2+2.5) and C gr. (28.8+4.5).
All children with AR showed a slight decrease in the
spectrum of low-frequency (LF) and increased high-
frequency (HF) components p > 0.05 but the ratio
of LF/HF had a clear tendency to decrease in both
groups of children with AR (children with AR —
3,11£0.82, healthy children — 4.03%£0.69). The de-
termination of the IS indicator (stress index), which
determines the degree of dominance of central regu-
lation mechanisms over autonomous ones, revealed
a sharp decrease in this indicator of gr. 1 190.5£20.7
than in gr. 2 and C gr., respectively 240.5t15.4 and
303.94+20.8, p < 0.05.
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Conclusion

As we see, all children with AR have changes in
the microvasculature, which vary depending on the
concomitant pathology. Among these children, reac-
tive changes in autonomic regulatory systems are ob-
served toward an increase in the dominance of cen-
tral regulation mechanisms and the predominance of

sympathetic effect, unlike children with AR and chil-
dren without concomitant pathology, which should be
taken into account when drawing up a plan for per-
sonalized treatment and rehabilitation. Evaluation of
the microcirculation system by direct capillaroscopy
is a non-invasive and effective diagnostic method, as
well as economically attractive, which is sufficient

reason to include it in the recommendations for the
diagnosis of AR phenotypes.

parasympathetic tone. Children with AR with con-
comitant pathology do not show a pronounced para-
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