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[TpoBezieHO M3ydYeHNEe U3MEHEHUS aKTUBHOCTU 3JIEMEHTOB HEMPOKMHUHOBOUM CUCTEMBI B TKAHAX CIM3UCTOU
o6osouku (CO) HOCa Y MAIlMeHTOB C TIOMUIO3HBIM pruHOCHHYycUTOM ([TPC). O6BEeKTOM HCCIe[0BaHUA ObUT Ma-
Tepuras YeJoBeKa: MOJHUIIBI TOJIOCTH HOCA U YYACTKU CIM3UCTON HUKHUX HOCOBBIX pAKOBUH. MaTtepuas 6bL 1Mo-
JIy4eH y MallieHTOB KEHCKOT'0 ¥ MY»KCKOT0 T1oJ1a B Bo3pacte oT 30 mo 75 jyeT, Bcero 70 denoBek (50 manieHTOB B
rpymne ucciaegoBanusa U 20 ManyeHTOB B IPYIINe KOHTPOIA). i pelleHus IIOCTaBIeHHOH 3a[a4yl MbI UCITOJTb-
30BajI UMMYHOTHCTOXUMHUIO I UCCIE€0BAHUA JoKaaIu3auu 1 pacrnpoctpaneHusa SP u NK1-mmo3uTHUBHBIX
2/7eMeHTOB B nosinmax ¥ CO Hoca. YcTaHOBJIEHO, YTO GOPMUPOBaHUE TIOUITIO3HBIX U3MEHEHU B TIOJIOCTH HOCA
COTIPOBOXKAAeTCA MOPHOXUMUYECKUMH U3MeHeHUs MU B yyacTkax CO HIKHUX HOCOBBIX PAKOBUH. [Ipu aHATH-
3e akTuBHOCTH SP B CO HOCa Yy KOHTPOJIbHBIX MAIIMEHTOB U GONBbHBIX C MOJUIIAMU PA3HbIX TUIIOB OTMEYaEeTCs
yBeJIM4eHue yucia SP-MO3UTUBHBIX HEPBHBIX BOJIOKOH M MO3UTHBHBIX KJIETOYHBIX 3JIEMEHTOB BOCIIAJIUTEb-
HBIX UHPUIBTPATOB B TKaHsax CO Mpu auieprudecKoM THUIIE TOJTUIIa. BBISIBIEHB 0COOEHHOCTH CrelubUIECKO-
r'O CUTHAJIbHOTO MUKPOOKPYKEHHUs B TIOJIOCTH HOca, obecrievynBaloIire ocooble YCIOBUA A1 GOPMUPOBAHUS
Pa3HOro THUIA TIOJUIIO3HbIX U3MeHeHuH. Crelrudrka aKTUBHOCTH U paclpezieJieH!UsI MapKepPOB BOCIIATUTEb-
HOTO TIpollecca B TKaHSX MOJUITOB Pa3HBIX MOPHOIOTHIECKUX TUTIOB MOXKET CJIYKUTh MTPEAIOChLTKOM /I pas-
PabOTKKU METO/IOB JIeYeHUS JaHHOM MaTOMOTHH.

KiroueBble c10Ba: TIOJUIIO3HBIN PUHOCUHYCHUT, 6a3anbHas MeMbpaHa, KUCThI, HEHPOKUHUHOBBIE PEIIETITOPEI,
BemecTBo P.
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CeBoctbaHoBa . C., Topbau H. A., MusaHoBa B. K. AKTUBHOCTb HEIPOKUHIHOBOH CHCTEMBI B CJIM3UCTOH 060-
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A study of changes in the activity of elements of the neurokinin system in the tissues of the mucous membrane
of the nose in patients with rhinosinusitis with nasal polyps was carried out. The object of the study was human
material, polyps of the nasal cavity, and areas of the mucous membrane of the inferior turbinates. The material was
obtained from female and male patients aged 30 to 75 years, a total of 70 people (50 patients in the study group and
20 patients in the control group). To solve this problem, we used immunohistochemistry to study the localization
and distribution of SP (Substance undecaPeptide) and NK1 (neurokininl)-positive elements in polyps and mucous
membranes of the nose. It was found that the formation of polyposis changes in the nasal cavity is accompanied by
morpho-chemical changes in the areas of the mucosa of the inferior turbinates. Analyzing the activity of SP in the
nasal mucosa in control patients and patients with polyps of different types, an increase in the number of SP-positive
nerve fibers and positive cellular elements of inflammatory infiltrates in the tissues of mucous membrane with an
allergic type of polyp is noted. The features of the specific signaling microenvironment in the nasal cavity, providing
special conditions for the formation of various types of polyposis changes, have been revealed. The specificity of the
activity and distribution of markers of the inflammatory process in the tissues of polyps of different morphological
types may serve as a prerequisite for the development of methods for treating this pathology.
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[Monuno3usi puHocunycut ([1PC) aBiseTcsa xpo-
HUYECKUM BOCHATUTEIbHEIM 3200JIeBaHUEM IIOJIO-
CTU HOCa U OKOJIOHOCOBBIX Iasyx. BeTpeuaetca cpe-
1 B3POCJIOTO HaceneHUuA U coctasadgeT 1-5%. [TPC
OTHOCHTCS K IOJIMITUOJIOTHYECKUM 3a00IeBaHUAM,
IIPOUCXOXKEHNE KOTOPBIX M3y4eHO He IIOJHOCTBIO.
[TosTOMy fmanbHellee u3ydeHUe AaHHOrO 3aboste-
BaHUA fABJAETCA IPUOPUTETOM B Hay4YHO-TIpaKTHUYe-
CKUX WICCJIEZIOBAHUSX B MeUIIHE, OCOOEHHO B OTO-
puHosnapuHrosoruu [1-3].

B HacTosIIee BpeMa oNKcaHo, YTO pa3BUTHeE Ia-
TOJIOTUY OPTaHOB JBIXaHUSA IIPOTeKaeT Ha GOHe U3-
MeHeHHOUN aKTUBHOCTU HEHPOKUHUHOBOW CHUCTEMBI,
KJIETOYHO-MOJIEKY/IAPHBIMU HCIIOTHUTENIAMU KOTO-
PBIX SIBJIAIOTCS CEHCOPHBIE HelpomenTuisl (Belle-
ctBO P) U ero pernentopsl (HEHPOKMHUHOBHIE PeTlel-
Topel Tuna 1, NK1) [4, 5].

BemiectBo P (SP) BeiZiesifieTCA U3 YyBCTBUTETBHBIX
HEPBHBIX OKOHYaHUN. Kpome Toro, HeKoTopkhle Kile-
TOYHBIE 3JIEMEHTHI UMMYHHOU CUCTEMBI (Makpodaru,
JIUMQOITUTEI) CITOCOOHBI CEKPETUPOBATD JAHHBIA Me-
avaTtop. BemiecTBo P cTUMY/IUpPYyeT BRIPAOOTKY CJIU3U
Ha BceM IIPOTSKEHUU JbIXaTeIbHBIX ITyTel, ABJaeTcs
MOIIIHBIM aKTUBaTOPOM TYYHBIX KJIETOK, BBI3bIBAET UX
JeTrpaHy/IANUIO U BbllelleHre THCTaMUHa, UHAYIIUPY-
€T XeMOTAaKCHC MOHOIIUTOB, HEUTPODIIOB U D03MHO-
¢bwioB, cTuMyIMpyeT Makpodaru st IPOU3BOACTBA
MeMaTOpPOB BOCIAJeHUsA U HUTOKUHOB [5, 6]. Ero
pelienTopsl (HEMPOKUHUHOBLIE PENENTOpPhl THMA 1,
NK1) o6Hapy>XHUBalOTCs Ha MOBEPXHOCTU UMMYHOIIO-
3UTHUBHBIX KJIETOYHBIX 3/IEMEHTOB B BOCIAJIUTEIbHBIX
MHOWIbTpATaX, Ha SIUTENOIUTAX, a TAKXKe Ha SH/I0-
TeJNaJbHBIX U IVIaIKOMBIIIEYHbIX KJIeTKaX COCYZOB.
AxtuBanua NK1-peLienTopoB COIIPOBOXJAeTCA Ba3o-
Jwiaranuyeli, yBeindeHrueM MeXTKaHEBOI'O OoTeka B
II0JIOCTY HOCA U IIPUBOJUT K YBEJIWYEHUIO COIIPOTHUB-
JIeHWs1 BepXHUX JbIXaTeNbHBIX TTyTel [4, 5].

OpHako [0 HACTOALIEIO0 BpeMeHHU A MHOTHUX
rccieZioBaTesiell aThosorudeckas U naToreHeTude-
CKas CBSI3b HEMPOKMHMHOBOU cuctemsl ¢ [TPC ocTa-
eTcs peMeTOM AucKyccuii [3, 4].

Ileas uccaeg0BaHUA

N3yyeHre u3MeHeHUs AKTUBHOCTH 3JIEMEHTOB
HEUPDOKUHUHOBOW CHUCTEMBI B TKaHSIX CJIU3UCTOU
o6osouku (CO) Hoca y marueHToB ¢ [TIPC. /lyis pere-
HUSA 3TOHU 33/1a91 METOIOM UMMYHOTHUCTOXUMUU MBI
uccaegoBaau Jokanuszanuio SP 1 NK1-1mo3uTHUBHBIX
asneMeHTOB B CO HOcCa.

Marepuasbl U METOABI HCCIeA0BAHUS
OO6BeKTOM HCC/IeIOBaHUA ObBUI MaTepuas deso-
BeKa: MOJIUIIBI MTOJIOCTH HOCA M YYaCTKU CJIU3UCTOMN
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Rhinosinusitis with Nasal Polyps (RNP) is a
chronic inflammatory disease of the nasal cavity
and paranasal sinuses. Prevalence among the adult
population is from 1-5%. RNP refers to polyetiological
diseases, the origin of which is not fully understood.
Therefore, further study of this disease is a priority
in scientific and practical research in medicine,
especially in otorhinolaryngology [1-3].

Currently, it is described that the development
of respiratory pathology proceeds against the
background of changed activity of the neurokinin
system, the cellular and molecular effectors of which
are sensory neuropeptides (substance P) and its
receptors (neurokinin receptors type 1, NK1) [4, 5].

Substance P (SP) is secreted from sensory nerve
endings. In addition, some cellular elements of
the immune system (macrophages, lymphocytes)
can secrete this mediator. Substance P stimulates
mucus production throughout the respiratory
tract, is a powerful activator of mast cells, causes
their degranulation and the release of histamine
induces chemotaxis of monocytes, neutrophils, and
eosinophils, stimulates macrophages to produce
inflammatory mediators and cytokines [5, 6]. Its
receptors (neurokininreceptorstype 1,NK1) are found
on the surface of immunopositive cellular elements
in inflammatory infiltrates, on epithelial cells, as
well as on endothelial and vascular smooth muscle
cells. Activation of NK1 receptors is accompanied by
vasodilation, an increase in interstitial edema in the
nasal cavity and leads to an increase in the resistance
of the upper airways [4, 5].

However, until now, many researchers of the
etiological and pathogenetic relationship of the
neurokinin system with RNP remain a subject of
discussion [3, 4].

Objectives

Study of changes in the activity of elements of
the neurokinin system in the tissues of the nasal
mucosa (NM) in patients with RNP. To solve this
problem by immunohistochemistry, we investigated
the localization of SP and NK1-positive elements in
the nasal mucosa.

Materials and methods
The object of the study was human material,
polyps of the nasal cavity, and areas of the mucous
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HIDKHUX HOCOBBIX paKOBHH. Marepuas 6bUI TOydeH
y HalMeHTOB KeHCKOTr'0 ¥ My>KCKOI'O [10JIa B BO3pacTe
ot 30 go 75 jnet, Bcero 70 yenmoBek (50 mammeHTOB
B rpyImme ucciaeoBaHud U 20 MalueHTOB B I'PYyIIIe
KOHTPOJIA).

Kpurepuu BK/IIOUeHHA: TpylIa HCCIe[OBaHUA
[Ipe/iCTaBIeHa MalfieHTaMU ¢ KIMHUYeCKH BepUdU-
IMPOBAHHBIM AiriarHo3oM ITPC, 6e3 comyTCTBYOIEN
BOCMATUTENbHON (THOMHBIN BEpXHEUYEeTIOCTHOU pU-
HOCHUHYCUT) U ajuleprudeckoul (ajmeprudeckuil pu-
HUT, OpOHXMAIbHAA aCTMa, aCHHUPUHOBAs TPHUAZA)
[1aTOJIOI'UH.

['pynna KOHTpoJA Ipe/cTaBieHa MalllieHTaMHu
0e3 TOJMIIO3HON UM COIMYTCTBYIONIEN BOCITAJIUTEID-
HOU m asutepruyeckoil martosioruu CO, KOTOPHIM
ObUIa BBIOJHEHA OIepanys PUHOCENTOIUIACTHKA.
YdacTku yzaneHHOHU B xofie omepanuu CO Hoca uc-
TI0JIb30BAJINCH /I CPAaBHUTEIbHOMN XapaKTepUCTUKU
MOPOTOTUYECKUX U3MEHEHUH.

BxitoyeHue manyieHTOB B UCCIeLyeMylo U KOH-
TPOJIBHYIO I'PYNIBI OCYLIECTBJUIOCh IIPU HAIWYWU
JOKyMEHTaJIbHOT'O COIVIaCHs IAIleHTOB U IIOCIey-
olel rocIUTaIn3ally B OTOPUHOJIAPHUHT0JIOTHYe-
CKOe OT/JejieHHue BauBOCTOKCKOM KIMHHUYECKOU
6onpHUIBI N2 1. Bcem marpeHTam IpOBEAEHO ITOJI-
HOe KJIMHHUYECKOe IIpeoINepalrioHHOoe 00ciesoBa-
Hue. Ha mpoBezieHMe Hccie[0BaHUA IOIyIeHO 0400-
peHue MeXuCIUIUIMHAPDHOTO KOMMTETa II0 3THKe
THX00KeaHCKOro TIOCyZapCTBEHHOTO MeJUIIMHCKO-
ro yauBepcurera (mpotokosn N2 4 ot 15 gekabps
2014r.).

[Nony4enHBI MaTepuan: KyCcOUYKHU IIOJMUIOB IIO-
JgocTu Hoca U y9acTku CO HIDKHUX HOCOBBIX PaKo-
BUH — puKcupoBanu B 4%-HOM pacTBope 3abydepen-
Horo mapadopmaiblervu/ia, 3aJuBaiv B mapaduH.
V13 nmosyyeHHOro MaTeprasa 1ocjie 3ajJIUBKU IIPOBO-
JWIOCh M3TOTOBJIEHHE TI'HMCTOJIOTHYeCKUX Iperapa-
TOB (7 MKM TOJIIITMHOU HAa POTAI[MOHHOM MUKPOTOME
¢upmbl Leica, ®PI'), KOTOpBIE OKpAaNIMBAaIH Trema-
TOKCHJIMHOM 1 503MHOM, a TaKXe ¢ IIOMOIIbIO CTaH-
JApTHOTO MMMYHOIIEPOKCU/Ja3HOT'O MeTO/a BBIABIIA-
JIY JIOKQJIU3ALUIO CIeyIOIMX MapKepoB: BelleCTBO
P (SP) — npousBoautens Abcam CIIIA ab14184, uc-
TOYHUK MOHOKJIOHAJIbHBIX aHTHUTEJI MBIIIb, pPa3Bese-
aue 1 : 500; HeipOKMHUHOBBIN pellenTop 1-ro Tuma
(NK1) - mpousBoauTenb Chemicon, CIITA, AB 5060,
KWCTOYHUK MOHOKJIOHAJIbHBIX aHTUTEJ MBIIIb, pa3Be-
merwue 1 : 500.

BropuuHble aHTHTEIa, MEYeHHbIe IePOKCUa30H
xpeHa [PI-1000 (anti-mouse), CIIIA, 1:100], 6butn
rmosrydeHb! oT pupmel Vector Laboratories ¥ UcCIosib-
30BAJINCh B COOTBETCTBUU C MHCTPYKIIMAMU GUPMBI
[IPOU3BOJUTENA.

ITpocmoTrp u ¢doTorpadpupoBaHre MHUKPOIIPE-
11apaToB OCYIECTBJAIM Ha CBETOBOM MMKPOCKOIIE
AxioScopeAl (Carl Zeiss). Mopdomerpuueckyro
OIIeHKY IIPOBOJWIU C MCIIOJb30BaHUEM NIPOrPaMMBbI
ImageJ 4.0. /i kaXJ0Tr0 MapKepa IOJCYUTHIBAIN
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membrane of the inferior turbinates. The material
was obtained from female and male patients aged 30
to 75 years, a total of 70 people (50 patients in the
study group and 20 patients in the control group).

Inclusion criteria, the study group was
represented by patients with a clinically verified
diagnosis of RNP, without concomitant inflammatory
(purulent maxillary rhinosinusitis) and allergic
pathology (allergic rhinitis, bronchial asthma,
aspirin-exacerbated respiratory disease (AERD)).

The control group was represented by patients
without polyposis and concomitant inflammatory
and allergic pathology of the nasal mucosa, who
underwent rhinoseptoplasty. Areas of the nasal
mucosa removed during the operation were used
for comparative characteristics of morphological
changes.

The inclusion of patients in the study and control
group was carried out with the patient’s documentary
consent and subsequent hospitalization in the
otorhinolaryngology department of the Vladivostok
Clinical Hospital No. 1. All patients underwent a
complete clinical preoperative examination. The
study was approved by the Interdisciplinary Ethics
Committee of the Pacific State Medical University
(Protocol No. 4 of December 15, 2014).

The obtained material, pieces of nasal cavity
polyps, and sections of the nasal mucosa of the inferior
turbinates were fixed in a 4% solution of buffered
paraformaldehyde and embedded in paraffin. From
the material obtained after embedding, histological
preparations (7 wm thick on a rotary microtome of
Leica, Germany) were prepared, which were stained
with hematoxylin and eosin, and the localization
of the following markers was revealed using the
standard immunoperoxidase method: substance P
(SP) — manufacturer Abcam USA ab14184, source
of monoclonal antibodies mouse, dilution 1:500;
neurokinin type 1 receptor (NK1) — manufacturer
Chemicon, USA, AB 5060, source of monoclonal
antibodies mouse, dilution 1:500.

Horseradish  peroxidase-labeled  secondary
antibodies with (PI-1000 (anti-mouse), USA, 1:100)
were obtained from Vector Laboratories and were
used according to the manufacturer’s instructions.

The microscope slides were viewed and
photographed using an AxioScopeA1 light microscope
(Carl Zeiss). The morphometric assessment was
performed using the ImageJ 4.0 software. For each
marker, the specific density of immunopositive
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VIEMbHYI0 IUIOTHOCTH MMMYHOIIO3UTUBHBIX CTPYK-
Typ (% UMMYHOIIO3UTHBHOM 30HBI ITO OTHOIIEHUIO K
00beMy TKAHU) U YEeNbHYIO IVIOTHOCTh paciipeserie-
HUSA UMMYHOITO3UTHUBHBIX 3JIEMEHTOB.

CraTuctuyeckass o6paboTka MaTeprUasoB IIPO-
U3BOAWIACH C IOMOIIBIO IIPOrpaMMHOro obecre-
yeHus Statistica 10 (StatSoft, Inc., CIIIA) u Excel
(Microsoft Office 2010) B cpezie onepalMoOHHOH CH-
cremsl Windows 7. B cpaBHHBaeMBIX I'pyIIIax IIpo-
usBoAwiach oueHka M=+SD, rae M — cpenHee, a SD —
CTaHZapTHOE OTKJIOHeHHe. J|/If OLleHKY 3HAYUMOCTH
[IOJIy9eHHBIX Pe3y/IbTAaTOB IPUMEHIH t-KPUTEPU
CTbIOZIeHTa, Pa3INdUs CYUTAIH JOCTOBEPHBIMU IIPU
p < 0,05.

PesynbpTaThl HCCIEA0BAHUA

Ha oCHOBaHMM THCTOJOTUYECKON KapTHHEI
MpEeIJIOKEHO HECKOIbKO Kiaccudukaiuii TIPC. Tlo
0COOEHHOCTSAM MOP(}OJIOTHYECKOTO CTPOEHMS TOJ-
paszendoT Ha 4 Tuna: 1) oTeyHble, 203MHOMUIBHBIE
(«ayepruyeckue»); 2) ¢uOpPO3HO-BOCIATHUTETBHBIE
(HeriTpoduibHBIE); 3) XKeyle3ucThie (C BEIPAyKEHHOU
runepIviasrieil cepo3Ho-CAU3UCTBIX XKeles); 4) ¢ aTu-
nuel cTpoMbl (PeIKo BCTpeyaeMbli THII, Ba3KHO ITPO-
BOZUTD A1 dEePEeHINPOBKY € ommyxouamu) [7, 8].

B03MOXHBI KOMOMHAITUY 3TUX TUCTOIOTMYECKUX
BapHUaHTOB, KOTOPbIE MOTYT IIPUCYTCTBOBATH B IIpe-
JieJIax OHOTO TIAaTOJIOTMYECKOT0 IIPoIiecca B ITOJIOCTU
HOCQ, a TAK)Ke Y IMaIleHTOB C MHOXKECTBEHHBIMH I10-
JITIAMH B IIOJIOCTU HOCA.

B Hacrosmee BpeMsa OOIIENPUHATON KJIacCH-
¢ukanum camoro INPC He cymecTByeT. Hu oauH u3
OOIIeNnpPUHATHIX BADUAHTOB He UCIIOIb3yeTCA B KJIU-
HUYeCKOM mpakTuke [7, 8].

B Hamem uccieZloBaHUM NpeAioKeHa COOCTBEH-
Has TUCTOJIOrMYecKas KaaccuUKaIu B CBA3U C 0CO-
OEHHOCTHI0 MOPGHOIOTHYECKUX U3MEHEHUN B TKAHU
CO npu I1PC, MBI pa3zenwin Ha Clefylouie TUIIbL:
1) oteunsie (mpocThie); 2) ajuiepruyeckue (303UHO-
¢dunbHbIe); 3) Pubpo3HBIE (PHUOPO3HO-COCYUCTEIE,
¢$UbpO3HO-KUCTO3HBIE, GUOPO3HO-KETe3UCThIe) [9].

OTeyHbIN (IIPOCTOM) THUII TIOJIUIIA, TUCTOJOTHYE-
CKVe MPU3HAKU: OTeYHAsI TKaHb [T0JIUIa, HeGobInoe
qucio GuOpoOIACTOB U COEMHUTETbHOTKAHHBIX
BOJIOKOH. B cOGCTBEHHOH IUIaCTHHKE O4araMu pac-
[10JIATAIOTCSA YYACTKY BOCIIAIUTENBHON MHOMIBTPA-
1Y, KOHIIEHTPUPYACh BOKPYT COCYZOB U B Cy0a1H-
TeJNMAJbHOM CJIoe. DIUTENUN COXpaHAeT MPU3HAKHU
PECIPATOPHOTO THIA, CO 3HAYUTENbHBIM YHCIOM
6OKaIOBUAHBIX KJIeTOK. OTeYHBIN THII IIOJIHIIA 9aCTO
OBIBAET IBYCTOPOHHUM.

Ateprudeckuii (303MHOGUIBHBIN) THII TIOJTUIIA,
CUCTOJIOTUYECKYE TIPHU3HAKY, OTIMYAIOIIYe JaHHbBIN
TUI TIOJMIIA: HaJu4Yve WHQWIBTPATOB € OOJIBIIAM
YUCJIOM 303UHOQUIOB, HApAAy C MOHOIUTAMU U
TY4HBIMU KieTKamu. OTMedaercsi TpaHchopManus
MHOTOPSIZIHOTO MeplLaTeTbHOIO SIUTENN B MHOTO-
CJIOMHBIA IUIOCKHI. TKaHb MOJUIIOB JaHHOIO THIIA
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structures (% of the immunopositive zone concerning
the tissue volume) and the specific distribution
density of immunopositive elements were calculated.

Statistical processing of materials was carried
out using the software STATISTICA 10 (StatSoft,
Inc., USA) and Excel (Microsoft Office 2010) in the
Windows 7 operating system. In the compared groups,
the assessment was made M =+ SD, where M is the
mean, and SD is the standard deviation. To assess the
significance of the results obtained, Student’s t-test
was used, the differences were considered significant
atp <0.05.

Research results

Based on the histological picture, several
classifications of RNP have been proposed. According
to the peculiarities of the morphological structure,
they are divided into 4 types: 1) edematous,
eosinophilic  («allergic»); 2) fibroinflammatory
(neutrophilic); 3) glandular (with severe hyperplasia
of the serous-mucous glands); 4) with atypia of the
stroma (a rare type, it is important to differentiate
with tumors) [7, 8].

Combinations of these histological variants are
possible, which may be present within the same
pathological process in the nasal cavity, as well as in
patients with multiple polyps in the nasal cavity.

Currently, the standard classification of the RNP
doesn’t exist. None of the generally accepted options
is used in clinical practice [7, 8].

In our study, we proposed our histological
classification in connection with the peculiarity of
morphological changes in the tissue of SD in ORS,
we divided it into the following types: 1) edematous
(simple); 2) allergic (eosinophilic); 3) fibrous (fibro-
vascular, fibro-cystic, fibro-glandular) [9].

Edematous (simple) type of polyp, histological
signs: edematous polyp tissue, a small number
of fibroblasts, and connective tissue fibers. In the
lamina propria, areas of inflammatory infiltration
are located as foci, concentrating around the vessels
and in the subepithelial layer. The epithelium retains
the features of the respiratory type, with a significant
number of goblet cells. The edematous type of polyp
is often bilateral.

Allergic (eosinophilic) type of polyp, histological
signs that distinguish this type of polyp - the
presence of infiltrates with a large number of
eosinophils, along with monocytes and mast
cells. The transformation of the multi-row ciliated
epithelium into a stratified squamous epithelium is
noted. The tissue of this type of polyps is made of
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BBITTOJTHEHA PHIXJION BOJIOKHUCTOU TKAHBIO C HEOOJTB-
IIMM KOJIMYECTBOM KPOBEHOCHBIX COCYZIOB.

@®ubposusie (pubpo3HO-cOCyAUCTHIE, GUOPO3-
HO-KHCTO3HbIe, (GUOPO3HO-KENIE3UCThIE) THIIBI TIO-
JIUMIOB TPEACTABIAIOT Hanbosiee PpasHOOOPa3HYIO
rpymmy. I'rcrosornyeckre NprU3HaKU: COOCTBEHHAs
IUTACTUHKA MMeeT KOMIIAKTHOe CTPOeHue, C OOJb-
UM 9ucIoM GuOpo6IaCcTOB U OKPYIKAIONIUX UX CO-
€IMHUTEIbHOTKAHHBIX BOJIOKOH. VIHOrza BCTpeua-
foTcsA ydacTku ¢pubpo3a. B coOCTBEHHOU IIaCTHHKE
B OOJIBIIIOM YHCJIE TPHUCYTCTBYIOT MPOQUIN COCY/IOB
pasHoro kanubpa. Ocob0oro BHUMAaHUS 3aCTy>KUBa-
10T CTPYKTYPBI, HAIIOMUHAONYE KOHIIEBBIE OTAEIHI
Y BBIBOJHBIE IIPOTOKH JKeJje3, a TaKKe KUCTO3HbBIE
00pa3oBaHMs, 3alIOJHEHHbIE TKAHEBBIM JE€TPUTOM.
BocrasnuTenpHble KJI€TOYHble WHQMIBTPATBl HH-
TEeHCUBHBIE, PACIIONAraloTCsA [IEPUBACKY/SIPHO U B
cy06amnTenanbHOM 30He, ¢ MHOTOYKCIEHHBIMU BOC-
MaJUTENBHBIMU  TTIOTUMOPQHO-AJEPHBIMA UHOUITH-
TpaTaMu, s7ipa KJIETOK CETMEeHTUPOBAHBI. DIIUTENH
C y9aCTKaMU leCKBaMaIuy U npoaudeparyy, a Tak-
JKe TIPOCJIEKUBAETCA TpaHChOPMAIHA B MHOTOC/IOH-
HBIM ITOCKUH, HabJogaeTcd MECTAMU «OrOJIEHHUE»
6a3abHON MeMOPAHBI.

B CO HOCa KOHTPOJIBHBIX ITAIJUEHTOB Bel[eCcTBO P
JIOKAJIN3yeTCs B TKAHEBBIX dJIeMEeHTaX BCEX CJIOEB, HO
npeobyiaZiaeT B SMUTENHUOINTAX KOHIIEBBIX OTJENIOB
¥ BBIBOJHBIX ITPOTOKOB JKeJie3 (Tabil. 1), B HEPBHBIX
BOJIOKHAX, OIUIETAIOIIHX KPOBEHOCHBIE COCYZBI U Ke-
seswl (puc. 1).

Hanuaye B HOCOBO¥ IIOJIOCTH ITOJIUITO3HBIX U3Me-
HEHUI HaXOAWUT CBOe OTPa)XeHHe B paclipefieIeHIH
ZaHHoro Mmapkepa B CO HMXKHUX HOCOBBIX PAKOBUH.
dopmMupoBaHUe TMOIUIIO3a JIOO0ro Mopdosoruye-
CKOT'O THUIIA COIIPOBOXKZAETCSA YBeJHMYeHeM IUIOIa-
[Vl UMMYHOTHCTOXMMHYECKOTO OKpaltuBaHusa Ha SP
B IIOJCJIU3NCTON OCHOBE, COeQMHUTEIbHOTKAHHBIX
cnosx CO (puc. 2), Ipu 3TOM B SMUTENIUU OKpalIiBa-
HHe NMPaKTUYECKU OTCYTCTBYeT (Tabi. 2).

B CO mpu pasBUTHU MOJUINOB aJUIEPrUYECKOIO
THIIa aKTUBHOCTH SP HapacTraer 3a cueT 3HAUUTEh-
HOTO YBeJMYEHUs COAEPKAaHUA MapKepa B HEPBHBIX
BOJIOKHAX.

O6pamaer Ha ceO6s1 BHUMaHHUE BBICOKAs aKTHB-
HOCTh SP B muTOIUIa3Me KJIETOK BOCIAIUTENIbHBIX
WHQWIBTPATOB, TIPU ITOM MAaKCHMAaJIbHOE YHCIIO
MMMYHOIIO3UTHBHBIX KJI€TOUYHBIX 3JIeMEeHTOB IEMOH-
CTPUPYIOT TKaHU IIOJHIIOB aJUIEPTUYeCcKOr0 THUIIA.
XapaKTepHOI 4epTOol MOJIUIIOB JAHHOTO TUIIA SIBJIA-
eTCs cofepKaHre MapKepa B KJIETOYHBIX JJIeMeHTax
CTEHOK KPOBEHOCHBIX COCYZOB. B mosmnax ayurepru-
YEeCKOro THUIIA, HApAAY C ONUCAHHBIMU M3MEHEeHUsI-
MU, HaIM4re MapKepa HabofaeTcss B amUKaIbHOM
[IOPIIUY IIOKPOBHOTO STIUTEIHA.

PeuenTopsl Kk BemjectBy P (NK1-pemenTopsr)
B CO MOJIOCTH HOCA KOHTPOJIBHBIX IMAIlUEHTOB 00-
HapyXeHbl B IIOJCJIU3NUCTON OCHOBe, IZle IpPenMy-
IIeCTBEHHO MapKUPYIOT 3JIEMEHTEI CTEHOK COCYZOB,
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loose fibrous tissue with a small number of blood
vessels.

Fibrous (fibro-vascular, fibro-cystic, fibro-
glandular) types of polyps represent the most diverse
group. Histological signs: the lamina propria has a
compact structure, with a large number of fibroblasts
and surrounding connective tissue fibers. Sometimes
there are areas of fibrosis. The lamina propria
contains a large number of profiles of vessels of
various sizes. Particularly noteworthy are structures
that resemble the end sections and excretory
ducts of the glands, as well as cystic formations
filled with tissue detritus. Inflammatory cellular
infiltrates are intense, located perivascular and in
the subepithelial zone, with numerous inflammatory
polymorphonuclear infiltrates, the cell nuclei are
segmented. The epithelium hasareas of desquamation
and proliferation, as well as the transformation into a
stratified squamous epithelium, there is observed in
some places «exposure» of the basement membrane.

In the nasal mucosa of the control patients,
substance P is localized in the tissue elements of all
layers, but predominates in the epithelial cells of the
adenomeres and excretory ducts of glands (Table 1),
in the nerve fibers that intertwine the blood vessels
and glands (Fig. 1).

The presence of polyposis changes in the nasal
cavity is reflected in the distribution of this marker
in the mucosa of the inferior turbinates. Formation of
polyposis of any morphological type is accompanied
by an increase in the area of immunohistochemical
staining for SP in the submucosa, connective tissue
layers of mucosa (Fig. 2), while staining is practically
absent in the epithelium (Table 2).

In mucosa, during the development of polyps of
the allergic type, the SP activity increases due to a
significant increase in the content of the marker in
the nerve fibers.

Noteworthy is the high activity of SP in the
cytoplasm of cells of inflammatory infiltrates, while
the maximum number of immunopositive cellular
elements is demonstrated by tissues of polyps of the
allergic type. A characteristic feature of this type of
polyps is the content of the marker in the cellular
elements of the blood vessel walls. In polyps of the
allergic type, along with the described changes, the
presence of a marker is observed in the apical portion
of the surface epithelium.

Receptors for substance P (NK1 receptors) in
the nasal cavity of control patients were found in
the submucosa, where the elements of the vessel
walls, excretory ducts, and end sections of the glands
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Tab6auma 1

CpaBHHUTeJIbHASA XapaKTEPUCTHUKA CIU3MCTON 060JI0YKYU IT0JI0OCTH HOCa (KOHTPOJIb)
u ciusucrasa nanuenTos npu [IPC (M+SD)

Table 1

Comparative characteristics of the mucous membrane of the nasal cavity (control)
and the mucous membrane of patients with PRS (M + SD)

VIMMyHOTHCTOXU- CnusucTan 06004ka npy pasHbix Tunax [IPC [Mucous membrane with different types of PRS]
MHUYeCKUY MapKep . .
[Immunohistochemical Mopdoorudeckuii TUI HOMUIA ONUTENINN INopcnusucras ocHOBa
marker] [Morphological type of polyp] [Epithelium] [Submucosa]
Oteunsiii [Edematous], n = 32 — -
p Annepruueckuii [Allergic], n = 12 - 4,18+2,61*
®dubposHsii [Fibrous], n = 6 - 9,49+0,47*
Konutposs [Control], n = 20 1,83+0,05 2,96+0,05
Oreunslii [Edematous], n = 32 - 7,12+1,32
NK1 Asnepruueckuii [Allergic], n = 12 - 18,01+3,17*
®ub6posHsii [Fibrous], n = 6 - 10,14+2,17
Koutposs [Control], n = 20 1,41+0,28 12,22+3,24
* OTINYKE OT 3HAUYEHUS COOTBETCTBYIOIIETO TOKA3ATENs KOHTPOJIBHOU IPYIIIIBI CTATUCTUIECKU 3HAYMMO 1ipu p < 0,05.
* The difference from the value of the corresponding indicator of the control group is statistically significant at p <0.05.

Puc. 1. PacnipeseneHue akTUBHOCTH BelectBa P. AbdepeHTHbIE
HEPBHBIE BOJIOKHA (CTPEJIKM) B CJIM3HUCTON 000JI0YKe HOCA KOH-
TPOJIBHOM Tpymmel. VIMMyHOIlepoKcHziasHasa peaknus Ha SP, fo-

Fig. 1. Distribution of the activity of substance P. Afferent
nerve fibers (arrows) in the nasal mucosa of the control

KpalleHbl reMaTOKCUJINHOM. x50

group. Immunoperoxidase reaction to SP, counterstained with

hematoxylin. x50
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Puc. 2. Pacnpeziesienue akTUBHOCTH BelectBa P. AbdepeHTHbIE
HEpBHBIE BOJIOKHA (CTPEJKM) B MOACIU3NCTON OCHOBE IIPU ITOJIHU-
IIax a/uIleprudeckoro Tuma. VIMMyHOIepoKcHzasHas peakuud Ha

SP. x50

Fig. 2. Distribution of the activity of substance P. Afferent
nerve fibers (arrows) in the submucosa in allergic polyps.

Immunoperoxidase reaction to SP. x50

Tab6aumna 2

CpaBHUTeIbHAS XapaKTEPHUCTHUKA MapKEPOB B MOJHUIIO3HO-U3MEHEHHBIX TKAHAX MIPHU MOJIUIO3HOM
punocunycure (M+SD)

Table 2

Comparative characteristics of markers in polyposis altered tissues with polypose rhinosinusitis (M = SD)

OTeYHBIH THUII IIOINTIA P —————— DUOPO3HBINA THIT
Mapxkep TxaHeBbIe 3JIEMEHTHI TIOIUIIA [Edematous type of P . nosumna [Fibrous
[Marker] [Polyp tissue elements] olyp] nonuma [Allergic type type of polyp]
P p_yp, of polypl, n = 12 _p YPl,
n=32 n==6
dnutenuii [Epithelium] - 3,73+0,01* -
Cob6cTBenHas wiactuika [Own plate] — 9,51+2,67* 6,48+1,33*
SP VIMMyHOIIO3UTHBHBIE 3JIEMEHTHI BOCIIAIUTEIb- 35,32+11,5 40,48+13,3 28,1321
HbIX UHGUIBTpaTOB [Immunopositive elements
of inflammatory infiltrates]
dnutenuii [Epithelium] 3,13+1,37* 10,67+2,56* 16,31+5,3*
Cob6eTBenHas wiactuuka [Own plate] 2,41+0,53* 6,89+2,66 9,41+291*
NK1 VMMyHOIIO3UTHBHBIE 3JIEMEHTHI BOCIIAIUTEb- 22,93+25 28,67+4,20 26,01+4,18
HBIX HTHQWIBTPaTOB [[mmunopositive elements
of inflammatory infiltrates]

* OTINYKe OT 3HAYEHUS COOTBETCTBYIOIIErO OKA3aTesIs] KOHTPOIbHOMU IPYIIILI CTATUCTUYECKH 3HAYMMO Ipu p < 0,05.
[* The difference from the value of the corresponding indicator of the control group is statistically significant at p <0,05.]
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Puc. 3. Pacrnpe/esieHue aKTUBHOCTH HEHPOKMHUHOBBHIX pellell-
topoB NKI1. Cmusucras ob6onouxa. KonTposb. NK1-perenTops
COCPeZIOTOYEeHbl Ha IVIAJKOMBIIIEYHBIX KJIETKaX KPOBEHOCHBIX
cocyzoB (cTpenku A), Ha MeMOpaHe SIUTETUOLUTOB BBIBOAHBIX
IIPOTOKOB KeJie3 (cTpesnku B). VIMMyHOIlepoKcuasHasa peaKius
Ha NK1, fokpaiieH reMmaToKCUIMHOM. x100
Fig. 3. Distribution of activity of neurokinin receptors NKI.
Mucous membrane. Control. NK1 receptors are concentrated on
smooth muscle cells of blood vessels (arrows A), on the epithelial
membrane of the excretory ducts of the glands (arrows B).
Immunoperoxidase reaction to NKI, counterstained with
hematoxylin. x100

BBIBOZIHBIE IIPOTOKU U KOHIIEBBIe OT/eNbI JKeJsles.
Bricokasa xonienTtpanua NKI1-perenTopoB cocpe-
JOoTO4YeHa Ha IVIaIKOMBIIIEYHBIX KJIETKaX KPYIIHBIX
KPOBEHOCHBIX COCYZOB, Ha MeMOpaHe 3IUTETHNOIN-
TOB, BBICTHJIAIOUINX BBIBOJHBIE MPOTOKU, U B MEHb-
meli cTelleHu — Ha CepPOLUTaX MOJCIU3UCTHIX JKeJle3
u anutennu (puc. 3).

B CO Hoca npu passutuu IIPC pacupezesne-
HUe JaHHOTO MapKepa MeHdAeTcd. B ciaydae aytep-
TUYEeCKOro THUIla MOJAUNOB akTuBHOCTH NKI1 mpe-
UMYIIeCTBEHHO Ollpe/iesigeTcd B CTPYKType »KeJes,
a B IVIAJKOMBIIIEYHBIX 3JeMEeHTaX CTEHOK COCYZOB
yMeHbIaeTcs (10 CpaBHEHUIO C KOHTPOJIEM) U TIpaK-
TUYeCKU Hcde3aeT B anuTenuu. [Ipu nonumnax orey-
Horo Tuna B CO perucTpupyrorcs 3HaYWUTeIbHOE
yBenuuyeHue cogepkanuad NK1 B mIaZKOMBIIIEYHBIX
9JIeMeHTaxX COCYAUCTON CTeHKU U yMeHbleHHe akK-
TUBHOCTA MapKepa B IIaHAyjaonurax xene3. B CO
Hoca nipu ¢pubposnom tutne nonunos NK1 pacmpeze-
JIeH B CTeHKe COCYZIOB U KeJle3ax.

B TkaHAX NOJUIIOB B paclpefeleHuy JaHHOTO
MapKepa HabiiozaeTcs caeayoas obinas TeHJeH-
nua: aktuBHOCTb NK1 B smuTenmu 3HAYUTENIHHO
BO3pACTaET, a €ro pacupezeyeHrue B COOCTBEHHOM
IUTaCTHHKe yMeHblllaeTcs (110 CpaBHEHMUIO ¢ IIoKa3a-
TenaMu KoHTposbHOU CO). VI3 Bcex MccIe0BaHHBIX
06pasIoB B MOJMIIaX OTEYHOTO THUIA OOHapy>KUBa-
eTcs HauMeHblllee coiep:kaHre JaHHOTO Mapkepa, a
TKaHU Mosinma GpuOPO3HOTo TUIA, HATIPOTUB, XapakK-
TEepU3YIOTCA MaKCUMaJIbHON aKTUBHOCTBIO JaHHOTO
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Puc. 4. PacnpeseneHue aKTUBHOCTY HEHPOKMHUHOBBIX pellell-
topoB NK1. Tomun ajeprudeckoro tuma. I[Ipeo6rasanve NK1-
HO3UTUBHBIX KJIETOYHBIX 3JIEMEHTOB Ha MeMOpaHe KJIETOK BOC-
HasuTeIbHBIX MUHGUIBTPATOB (cTpesnku). IMMyHOIlepoKcHa3Has
peaxnua Ha NK1, fokpaliieH reMaTOKCHJIMHOM. X100
Fig. 4. Distribution of activity of neurokinin receptors NK1. —
polyp of an allergic type. The predominance of NKI-positive
cellular elements on the cell membrane of inflammatory infiltrates
(arrows). Immunoperoxidase reaction to NK1, counterstained
with hematoxylin. 100

are mainly marked. A high concentration of NK1
receptors is concentrated on the smooth muscle cells
of large blood vessels, on the membrane of epithelial
cells lining the excretory ducts, and, to a lesser
extent, on serous cells of the submucous glands and
epithelium (Fig. 3).

In the nasal mucosa, the distribution of this marker
changes with the development of RNP. In the case of an
allergic type of polyps, NK1 activity is predominantly
determined in the structure of the glands, while in
the smooth muscle elements of the vascular walls it
decreases (compared to the control) and practically
disappears in the epithelium. With polyps of the
edematous type, a significant increase in the content
of NK1 in the smooth muscle elements of the vascular
wall and a decrease in the activity of the marker in the
gland cells of the glands are recorded in the mucosa. In
the nasal mucosa with the fibrous type of polyps, NK1 is
distributed in the wall of blood vessels and glands.

In polyp tissues, the following general trend
is observed in the distribution of this marker —
the activity of NK1 in the epithelium increases
significantly, and its distribution in the lamina
propria decreases (in comparison with the values of
the control mucosa). Of all the samples examined,
the lowest content of this marker is found in polyps
of the edematous type, while the tissue of the fibrous
type polyp, on the contrary, is characterized by the
maximum activity of this marker in the epithelium.
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Mapkepa B IUTEINU. BaXKHBIM OT/IMYMEM ITOJUIIOB
ayutepruyeckoro u GuOPO3HOTO THUIIA SBJISETCSA Tpe-
obnazanre NK1-MO3UTHUBHBIX KJIETOYHBIX 3JIEMEH-
TOB B COCTaBE€ BOCHAJIUTENbHBIX WHQUIBTPATOB
(puc. 4).

OO6cyxaeHNe TOTYyIYeHHbBIX Pe3yIbTaTOB

[Ipy mnpoBegeHUM O0OIIEMOPDONOTUYECKUX U
MMMYHOI'MCTOXUMHUYECKUX METOZOB MCCIeZOBaHUA
JaHa JieTajbHas XapaKTepUCTHMKa TKaHEBOI'O pac-
npeZiesieHUs ¥ aKTUBHOCTH KOMIIOHEHTOB Heipo-
KWHUHOBOU cucTteMbl (BelecTBO P U ero penenTtop
NK1).

JlaHHOe wuccieoBaHMe IIOKasajo, 4YTo SP-
VMMYHOpEeaKTHBHBIE 3J€eMEHTBl LIMPOKO pacIpo-
CTpPaHEeHHI B dIIUTEINH, Kejle3ax U B CTeHKax Cocy-
ZloB, kak B CO HOca, Tak U B TKaHU NONUIIOB. Ilpu
cpaBHeHUU akTUBHOCTU SP B CO HOCa y KOHTPOJIb-
HBIX ITAIIIEHTOB U OOJIBHBIX C IIOJIUITAMY PA3HBIX TH-
[I0B OTMeyYaeTcsa yBeandeHre yucia SP-o3UTUBHBIX
HEpPBHBIX BOJIOKOH Y IIO3UTHBHBIX KJIETOYHBIX 3Jle-
MEHTOB BOCHATUTENbHBIX MHQUIBTPATOB B TKAHAX
CO npu aj/uteprudeckoM Tulle nosaumna. [ToBeleHHas
aKTUBHOCTb SP cmoco6CTByeT peMOozAeTHpOBAHUIO
TKaHu CO Hoca M NPOBOLUPYET MHPOIeCC IOJIUIIO-
o00pa3oBaHMs, KOTOPHIN IOAZEPKUBAETCS BOCIae-
"ueM [1, 4, 5, 10]. [TogTBEp:KIeHUEM TOMY ABJISAETCA
60sIBIII0e KOMUYECTBO SP-TIO3UTHBHBIX KJIETOYHBIX
JJIeMEHTOB B COCTaBe BOCIAIUTENIbHBIX WHOUIb-
TpaTOB, HAOMIOZAeMbIX B IMOJHIIO3HO-M3MEHEHHBIX
TKaHAX.

OmnucaHHbIe B HallleM MCClel0BaHUN U3MeHeHUd
B pacrnpegeneHnn Mapkepa NK1 B TKaHAX pasHBIX
TUIIOB NoaunoB U B CO HMXHUX HOCOBBIX PAaKOBUH
CBU/IETE/IbCTBYIOT O IIPUYaCTHOCTU HEHPOKMHUHO-
Bol cucrtembl CO K pasBUTHUIO MATOJOTUYECKOTO
rpoliecca. YMeHblIeHUe ero aKTUBHOCTU B CTEHKax
KPOBEHOCHBIX cocyZioB U Hapactanue NKI1 B kie-
TOYHBIX 3JIEMEHTax JUMQOUAHBIX HHQWIBTPATOB,
IIOKPOBHOI'O U >KeJIe3HCTOI'0 3MUTEeINA MOXKHO pac-
cMaTpuBaTh KaK IIPeANIOChUIKY K Pa3sBUTHUIO IIPOJIU-
dbepaTUBHOrO IpoIecca M aKTUBALMM CUTHAIBHBIX
KaCKa/IOB, TOCTYIIAIONINX Yepe3 MeMOpaHy SIIUTENTNO-
LUTOB. MHAyIMpyeMoe HeHpOKWHUHAMU yBelude-
HUe CeKpelluy B jKejle3aX, IOBBIIIEHNEe COCYJMCTOU
[IPOHUIIAEMOCTH, dKCTpaBasalys IUIa3Mbl KPOBU U
pa3BUTHE HEHPOTeHHOI'0 BOCIAJIEHHS MOTYT CII0CO0-
CTBOBaTh IIPOI'PECCHPOBAHUIO OTEUHBIX U BOCIAJIU-
TenbHBIX n3MeHeHui B CO mojioct Hoca [5, 10-12].

3akiro4yeHue

[lonydyenHble HaMu JaHHBIE CBUZETENbCTBYIOT,
YTO pa3BUTHE II0JUII03a OTEYHOI'O TUIIA IPOMCXOAUT
Ha QoHe yMeHbIIEHNA aKTUBHOCTH SP Kak B C/IU3U-
CTOM 000JI0YKe, TAaK U B TKAHAX [TOIUNOB. [Ipu 3TOM
TUIIe IIOJIWIIa 3HAUYUTENbHO yMEHBbIIaeTCsa BIUAHUE
HEWPOKMHUHOBOW CUCTEMBI Ha CTEHKY KDOBEHOCHBIX
COCYZIOB.
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An important difference between allergic and
fibrous polyps is the predominance of NK1-positive
cellular elements in the composition of inflammatory
infiltrates (Fig. 4).

Discussion of the results

When carrying out general morphological
and immunohistochemical methods of research, a
detailed description of the tissue distribution and
activity of the components of the neurokinin system
(substance P and its NK1 receptor) is given.

This study has shown that SP-immunoreactive
elements are widely distributed in the epithelium,
glands, and the walls of blood vessels, both in the
nasal mucosa and polyp tissue. When comparing the
activity of SP in the nasal mucosa in control patients
and patients with polyps of different types, an
increase in the number of SP-positive nerve fibers and
positive cellular elements of inflammatory infiltrates
in the mucosal tissues with an allergic type of polyp is
noted. Increased SP activity promotes remodeling of
the tissue of nasal mucosa and provokes the process of
polypogenesis, which is supported by inflammation
[1, 4, 5, 10]. This is confirmed by a large number of
SP-positive cellular elements in the inflammatory
infiltrates observed in polyposis-altered tissues.

The changes in the distribution of the NK1
marker described in our study in the tissues of
different types of polyps and the mucosa of the
inferior turbinates indicate the involvement of the
neurokinin system of the mucosa in the development
of the pathological process. A decrease in its activity
in the walls of blood vessels and an increase in NK1
in the cellular elements of lymphoid infiltrates,
surface, and glandular epithelium can be considered
as prerequisites for the development of a proliferative
process and activation of signaling cascades entering
through the membrane of epithelial cells. An increase
in glandular secretion induced by neurokinins, an
increase in vascular permeability, extravasation of
blood plasma, and the development of neurogenic
inflammation can contribute to the progression of
edematous and inflammatory changes in the nasal
mucosa [5, 10-12].

Conclusion

Our data indicate that the development of
edematous polyposis occurs against the background
of a decrease in SP activity both in the mucous
membrane and in the tissues of the polyps. With this
type of polyp, the effect of the neurokinin system on
the blood vessel wall is significantly reduced.
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B pasBuTHu ayiepruyeckoro TUIIA IIOJUIOB Bbl-
COKasl aKTUBHOCTH SP HabmiozaeTcs B IUTOILIA3Me
KJIETOK BOCITQJIUTENbHBIX UHQWIBTPATOB, IIPU 3TOM
BJIUSIHUE HEUPOKMHUHOBOU CHCTEMbI yMEHbIIEHO U
MIpaKTUYeCKU OTCYTCTBYET B SIIUTENNU.

B mosumax ¢puOpPO3HOro THIIA AKTUBHOCTH SP
yYMeHbIIIeHa, HO IIPH 3TOM IpeobiasjaeT aKTUBHOCTh
penentop-NK1-mO3UTUBHBIX KJIETOYHBIX 3JIEMEHTOB
B COCTaBe BOCHATUTETbHBIX HHOIIBTPATOB.

[lonydyenHsle JaHHBIE CBUZETENbCTBYIOT O Ha-
JIMIUU CHEeNUUIeCKOro CUTHATBHOIO MUKDPOOKDY-
»keHnst B CO Hoca, 06ecrieYrBaroIero ocodbie ycio-
BUSA /IS pa3BUTHSA pasHbix TurnoB [TPC. Crnenuduka
aKTHUBHOCTU M paclpezie/ieHus MapKepoB BOCIaJIu-
TEJIPHOTO IIpoliecca B TKAHAX IIOJUIIOB MOXKET CIIy-
JKUTD TIPEJIIOCBUIKON /I Pa3paboTKU MeTOJOB Te-
panuu JaHHOU MTaTOJIOTUH.

HccnepoBanve o706peHo0 MeXAMCIUIUTUHAD-
HBIM KoMUTeTOM 110 3Tuke TTMY (1ipoTokon N© 4 oT
15.12.2014r.).

ABTOPBI 3agBJISAIOT 00 OTCYTCTBUU KOHQIIUK-

In the development of the allergic type of polyps,
high SP activity is observed in the cytoplasm of
inflammatory infiltrates cells, while the effect of
the neurokinin system is reduced and is practically
absent in the epithelium.

In polyps of the fibrous type, the activity of SP
is reduced, but the activity of the receptor for NK1-
positive cellular elements in the composition of
inflammatory infiltrates predominates.

The data obtained indicate the presence of a
specific signaling microenvironment in the nasal
mucosa, which provides special conditions for the
development of different types of RNP. The specificity
of the activity and distribution of markers of the
inflammatory process in polyp tissues may serve as
a prerequisite for the development of methods of
therapy for this pathology.

The study was approved by the Interdisciplinary
Ethics Committee of the Pacific State Medical
University (Protocol No. 4 of December 15, 2014).

The authors declare no conflicts of interest.
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