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Introduction. In maxillary sinusitis pathogenesis researchers paid much attention to the role of paranasal sinuses, sinus drainage
dysfunctions, mucocyliary transport system disorders in cases of damage of sinuses mucous membranes. Pathohistological, im-
munohistochemical and morphometric studies of mucosa were conducted. However, to evaluate the local inflammatory response
in cases of chronic sinusitis and improvement of individual therapy for the patients, the immunohistochemical studies of the com-
position of inflammatory immunocyte infiltrates of paranasal sinus mucosa and adenoid vegetations bioptate would be reasonable.

The aim of the research was to study the immunohistochemical content of immunocyte infiltrates of paranasal sinuses ade-
nomatous polyps in biopsy samples of patients suffering from chronic sinusitis.

Materials and Methods. Paranasal sinuses adenomatous polyps removed during surgery of 22 patients suffering from chronic
maxillary sinusitis were studied. Immunohistochemical studies of paraffin sections of the removed polyps were performed using
appropriate primary antibodies and visualization systems DAKO EnVision+ System (DAKO, Denmark).

Results. During microscopic investigation of paranasal sinuses adenomatous polyps of the patients suffering from chronic
sinusitis, moderate and severe immunocyte infiltration of polyp stroma sometimes with focal follicular structures was presented.
Immunohistochemical investigation of the cellular composition of these infiltrates proved the presence of CD8+ T-killer cells,
CD4+ T-helper cells, CD68+ macrophages as well as single plasma cells. The irregularity of these cells markers expression
was determined in dependence of the severity of inflammatory cell infiltration.

Conclusions. In the patients with chronic maxillary polyp sinusitis with mild and moderate immunocyte infiltration of paranasal
sinus mucosa, among immune cells the CD4+ T-lymphocytes occupied the most relative area in polyp stroma, plasma cells —
the least (p<0.001). In the patients with significant immunocellular infiltration in immunocyte follicular infiltration of polyp stroma
the relative area of CD4+ and CD8+ T-lymphocytes significantly exceeded the relative area of macrophages and plasma cells.

ImyHoricToxiMiuHi 3MiHM CAM30BOI 060AOHKH BEPXHbLOLLLEAENHOTO0 CHHYCa
npu aAeHOMaTo3HOMY MOAINO3i

0. M. AHapeituuH, |. C. KoBaneHKo

Y natoreHesi BEpXHbOLLENENHUX CUHYCUTIB JOCI HAGINbLLY yBary AOCHIAHVKMA NPUAINSAN posi CRiBYCTb NPUHOCOBUX Masyx,
NOPYLUEHHIO TXHBOT APEHaXHOI PYHKLIT, BMEHLLIEHHIO Ai€30aTHOCTI MyKoLMniapHOT TPAHCNOPTHOI CUCTEMU MPU YPaXeHHi Crn-
30B0i 00OMOHKM CUHYCIB. N5 LIbOro 3aCTOCOBYBanMCS MaTOrCTONONiYHi, iMyHOTICTOXIMIYHI Ta MOPGOMETPUYHI LOCTIMKEHHS
€nu30Boi 060MoHKW. OfHaK 41t Cy4acHOrO OLiHIOBaHHS MiCLIEBOT 3anarbHOT peakLii nig Yac XpOHIYHUX CUHYCUTIB Ta YTOYHEHHS
nepCcoHicikoBaHoT Teparnii XBOPUX AOLINbHAMY € iMYHOTICTOXIMIYHI JOCTIMKEHHS CKaay 3anarnbHMX Ta iMyHOKITITUHHUX IHQIrb-
TpartiB HionTaTiB cn13oBOi 060NOHKM NPUHOCOBMX Na3yx Ta afeHOoIQHNX BereTauii.

MeTa po60TH — iMyHOriCTOXiMIYHE BU3HAYEHHS KNITUHHOTO CKMaay iMyHOLMTapHKX iHINLTpaTiB ageHoOMaTo3HWX Nominis npu-
[aTKOBUX Nasyx Hoca B BioncilHo-onepaLintHoMy matepiani XBOpyX Ha XPOHIYHUIA CUHYCUT.

Martepianu Ta meToau. [locnimxkeHo ageHoMaTo3Hi noninv NpuaaTkoBMX Nasyx HOCa, Lo BUMYYEHi Nig vac onepaii y 22 XBopux
Ha XPOHIYHWI BEpXHbOLLENENHUA CUHYCUT. Y napadiHOBUX 3pi3ax BUAANEHKX noninis BUKOHYBaNMUCh iMyHOTICTOXiIMIYHI gocni-
[DKEHHS 3 BUKOPUCTAHHSM BigMOBIAHWX NEPBUHHMX aHTWTIN | cuctemm Bidyanisauii DAKO EnVision+ System («DAKO», [laHis).

Pesynsratu. [lig yac MiKpOCKOMIYHOTO AOCHIMKEHHS aAeHOMATO3HMX NOMINiB MPUAATKOBMX Na3yX HOCa XBOPUX Ha XPOHIYHWIA
CUHYCUT BMsIBNeHa NOMipHa Ta BMpasHa iMyHouMTapHa iHGinbTpaLis CTpoMM noninis, iHOAI — 3 POpMyBaHHSIM BOTHULLIEBUX
¢honikynonogibHnx CTpyKTYp. IMyHOrCTOXIMIYHMIA aHani3 KIiTUHHOTO CKNaay TakwX iHGINLTpaTiB nokasas HasiBHICTb Y HUX CD8+
T-kinepis, CD4+ T-xennepis, CD68+ makpodarie, a Takox NOOAMHOKMX MiasMaTUyHKX KIiTUH. BcTaHoBNeHa HePIBHOMIPHICTb
€KCNpecii MapKepiB LX KMITUH 3aneXHO Bif BUPA3HOCTI 3ananbHO-KNITUHHOI iHdinbTpaLii.

BucHOBKW. Y XBOPWX Ha XPOHIYHMIA BEPXHBOLLENENHMI NOMINO3HWIA CUHYCUT 3i CNabkoto Ta MOMIPHOK IMYHOLMTAPHO HAINb-
TpaLieto cnn3oBoi 0OOMOHKY NPUAATKOBKX Masyx y CTPOMI MominiB cepe iMyHOLMTIB HanGinbLLy BiZHOCHY MIOLLY 3ariManu
CD4+ T-nimdooumnTy, HanmeHLLy — nnasmaTuyHi knitvkm (p<0,001). Y nauieHTiB i3 BUpa3HO iMyHOKMITUHHOW iHMiNbTpaLlieo B
iMyHoLMTapHKX chonikynonogibHux iHdinsTpatax cTpomm noninis BigHocHa nnowa CD4+ ta CD8+ T-niMdoLMTIB CTAaTUCTUYHO
3HayyLLe nepesuLLyBana BigHOCHY NoLly Makpodaris i nnasMaTnyHmnx KNituH.

WMMYHOrMCTOXMMHUYECKHUE U3MEHEHUA CAU3UCTON 060NOUKH BEPXHEUEAKOCTHOIO CUHYCa
npu aAeHOMaTO3HOM NOAMNO3€

0. M. AHapeitumH, U. C. KoBaneHKo

B natoreHe3e BepXHEUEMIOCTHbIX CUHYCUTOB [0 CUX MOp HanborbLLee BHUMAaHWUeE UCCIefoBaTeNN yAEnsini poriv OKONOHOCOBbIX
nasyx, HapyLUEHWO NX APEHaXHON (PYHKLMU, YMEHbLUEHWIO AeeCnoCOBHOCTM MyKOLMIMAPHOI TPAHCTOPTHOW CUCTEMbI MpU
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MOpaXeHNN CAIM3NCTON 060MOYKM CUHYCOB, YTO MPUBOAMT K CHUKEHWIO €6 PE3UCTEHTHOCTM K MHeKumn. OfHaKO ANs OLEHKM
MECTHOII BOCMIANUTENbHON PeakLyi U YTOYHEHUS! NEPCOHUULIMPOBAHHON Tepaniii GOMbHbIX LIeNecoobpasHo OCyLLECTBNATh
VIMMYHOMICTOXMIMUYECKWE UCCENOBAHIS COCTaBa BOCMANUTENbHbIX Y UMMYHOKIETOUHBIX UHCOUIBTPATOB B1ONTATOB CIN3UCTON
060roYKM OKONOHOCOBBIX Na3yX ¥ afAeHOWAHbIX BEreTaLuii.

Lenb paSOTbI = UMMYHOITMCTOXUMUYECKOE UCCreaoBaHUe KNeTo4YHOro coctaBa MMMYHOKNETOYHbIX MH(bVIJ'IpraTOB afeHo-
MaTO3HbIX NONNNOB NPUAATOYHbIX Na3yX HOCa B 6VIOI'ICVII7IHO-OI'IepaL|VIOHHOM maTtepuane 60MbHbIX XPOHUYECKUM CUHYCUTOM.

Marepuansl U MeToabl. ViccrenoBaHbl afeHOMaTo3Hble MOnMMbl NPUAATOYHbIX MasyX HOCA, M3bsITble BO BPEMS onepaLmm y
22 BOrbHbIX XPOHUYECKM BEPXHEYEMIOCTHBIM CUHYCUTOM. B napadiMHOBLIX cpesax yaanéHHbIX NornunoB BbIMOMHAMNUCH UM-
MYHOMVICTOXMMWUYECKME UCCIIE0BAHNS C UCNONb30BaHUEM COOTBETCTBYHOLLMX NEPBUYHBIX aHTUTEN U CUCTEMBI BU3yanu3awmm
DAKO EnVision+ System («DAKO», [laHus).

Pesynerartbl. Cy6nonynsuum T-nuMcoLmToB, Makpodar 1 nnasmaTiieckue KIeTku onpeaensinncs UMMYHOTMCTOXUMUYECKM C

1(;',];1’_'::41(39)' ) MOMOLLIbHO MOHOKITOHAMbHbIX @HTUTEN. IMMYHOrMCTOXMMUYECKIA aHanN3 Nokasan Hanuume B uHdunstpatrax CD8+ T-kunnepos,
CD4+ T-xennepos, CD68+ MakpodaroB, OTAENbHbIX Ma3MaTUYeCKyX KIIETOK. YCTaHOBIIEHA HEPAaBHOMEPHOCTb 3KCMPECCUm
MapKepoB 3TUX KNETOK B 3aBUCMMOCTW OT BblIPaXXeHHOCTU BOCMANUTENbHO-KNETOYHOM VIH(bVII'IpraLlI/IVI.
BbiBoAbl. B cTpoMe nnacTuHKy CrimancTon 060MouKy NpUAATOMHBIX Nadyx GOMbHLIX XPOHUYECKUM BEPXHEYENHOCTHBIM CUHY-
CUTOM C aZleHOMaTto3HbIMKX NonunamMun BblidBneHa ymepeHHasa unn BblpaXeHHasad MMMYyHOUUTapHas I/IHqi)I/IJ'IpraLI,VIFI, NHorga ¢
popmmpoBaHvem honmnkynonogobHbIX CTpykTyp. Hanbonbluyto nnowaab 3aHumanu CD4+ T-numdouunTel, HaMMEHbLLYHO —
nnasmarundeckve knetku (p<0,001). B cnyyae donnukynonopobHbix cTpykTyp nnowaab CD4+ n CD8+ T-nuMdounTos 3Ha-
4ynTenbHO Bo3pacTarna no cpaBHEHUIO C nnoLwaabo MaKpquaroa M nNnasmaTn4ecknx KrneTok.
In maxillary sinusitis pathogenesis researchers paid much The results of each immunohistochemical reaction
attention to the role of paranasal sinuses, sinus drainage were evaluated by means of standard microscope Axio-
dysfunctions, mucocyliary transport system disorders in ca- plan 2 (Carl Zeiss, Germany), magnification x200, in
ses of damage of sinuses mucous membranes that causes each case 200 cells in 5 fields of view were analysed.
infection resistance decrease, mucus stagnation and patho- The relative areas of CD8+ and CD4+ T lymphocytes,
logical processes progression [1-3]. Some researches were CD68+ macrophages and plasma cells in adenomatous
about various structural anomalies of the nasal cavity and polyps were estimated in percents by photo-digital morpho-
paranasal sinuses, adenoid vegetations [4,5], influence of metry in a standard area of histological sections (SAHS)
allergic factor [6,7]. Pathohistological, immunohistochemical of these polyps. SAHS were photo-digital illustration of
and morphometric studies of mucosa were conducted [8]. adenomatous polyps histologic section captured by digital
However, it would be reasonable to evaluate the local camera Olympus 3040 (Japan) at Axioplan 2 microscope
inflammatory response in cases of chronic sinusitis and (Carl Zeiss, Germany) amplification x200 in 5 fields of
improve individual therapy for the patients, immunohisto- view. By means of the Image J program the relative area
chemical studies of the composition of inflammatory and of immune-positive cells, which was the percentage of the
immunocyte infiltrates of paranasal sinus mucosa and number of pixels of corresponding immune-positive cells to
adenoid vegetations bioptate. the total number of pixels in a digital image of adenomatous
The aim of the research is to study the immunohis- polyps, was determined. Statistical analysis of the results
tochemical content of immunocyte infiltrates of paranasal was performed by Statistica® for Windows 6.0 (StatSoft
sinuses adenomatous polyps in bioptic samples of the Inc., USA, license No. AXXR712D833214FANS). The
patients suffering from chronic sinusitis. mean value (M) and standard deviation (o) were evaluated.
Statistical significance of the differences in the compared
Materials and Methods values'wa's. determined by Student’s t-test (T). The results
were significant at p<0.05.
A complex pathomorphological investigation of paranasal
sinuses adenomatous polyps removed during surgery of . .
22 patients (12 males and 10 females), 18-63 years old, Results and discussion
suffering from chronic sinusitis, was conducted. During microscopic investigation of paranasal sinuses
According to standard protocols, immunohistochemi- adenomatous polyps of the patients suffering from chronic
cal studies in paraffin sections of adenomatous polyps after sinusitis, moderate and severe immunocyte infiltration of
heat-induced epitope retrieval and endogenous peroxidase polyp stroma sometimes with focal follicular structures
inhibition were performed using appropriate primary was presented. Immunohistochemical investigation of the
antibodies and visualization systems DAKO EnVision+ cellular composition of these infiltrates proved the pre-
System with diaminobenzidine (DAKO, Denmark). CD8+ sence of CD8+ T-killer cells, CD4+ T-helper cells, CD68+
and CD4+ T-lymphocytes subpopulations inimmunocelular macrophages as well as single plasma cells (Fig. 1A, B,
infiltrates of polyps were marked using monoclonal anti- C, D). Similar features of morphological structure of nasal
bodies Mo a-Hu CD8, T-cell Clone C8/144B and Mo a-Hu polyps were noted by other authors who described multiple
CD4, Clone MT310 (DAKO, Denmark). Macrophages and focal and diffuse immunocyte infiltration in the epithelium
plasma cells ofimmunocellular infiltrates were determined and stroma of the polyps; CD4+ T-helper cells, CD8+
using monoclonal antibodies Mo a-Hu CD68, Clone PG-M1 T-killer cells, CD3+ and CD25+ activated lymphocytes,
(DAKO, Denmark) and Mo a-Hu Plasma Cell Ab-1 Clone eosinophils, mast cells and a significant number of CD68+
LIV3G11 (NeoMarkers, USA). macrophages were determined in their content [9-11].
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stroma:

T-helper cells;

macrophages;

The expression irregularity of lymphocytic cells mar-
kers, macrophages and plasma cells depending on the
severity of inflammatory cell infiltration was determined
during simultaneous immunohistochemical and morpho-
metric investigation of cellular composition of immunocyte
infiltrate of adenomatous polyp stroma. In the patients with
mild and moderate immunocyte infiltration of polyp proper
mucous plate with no immunocyte follicles or with single
follicular structures, the average index of relative area oc-
cupied by CD4+ T-lymphocytes was (2.80+1.23) %, CD8+
T-lymphocytes — (2.46+3.72) %, CD68+ macrophages —
(1.38+0.64) % and plasma cells - (0.86+0.59) %. These
first two values are significantly different from the last two
(p<0.001). Thus, in the patients with mild and moderate
immunocyte infiltration with single follicular structures
CD4+ T-lymphocytes occupied the most area and plasma
cells — the least. Distribution irregularity of immunocyte
infiltration cells was detected by other researchers too,
and it mainly depended on different kinds of nasal polyps
and their etiological factors. For example, it was found that
in the epithelium and stroma of non-allergic nasal polyps
there were a number of CD8+ cells and a small amount
of CD4+ cells, as opposed to polyps of the patients with
allergy symptoms [11]. In addition, according to some
studies [12], CD68+ macrophages with significant ex-
pression of mannose receptors were often defined along
with the CD4+ T-cells and plasma cells in polyp stroma.
The expression was associated with phagocytic activity
of macrophages and their transduction anti-inflammatory
signals to explain recurrent course of chronic inflammation
in cases of sinusitis.

In the patients with significantimmune-cellular infiltra-
tion of polyp stroma with follicular immunocyte structures,

Maronoris. — 2017. — T. 14, Ne 1(39)

the area of CD4+ T-helper cells and CD8+ T-killer cells
increased much. Average rate of relative area occupied by
CD4+ T-helper cells and CD8+ T-killer cells increased by
(4.29+2.80) and (3.53+5.56) % respectively. The relative
area occupied by CD68+ macrophages and plasma cells
with underlying significant immunocellular infiltration was
(1.56+0.83) and (1.37+0.75) %, respectively. The above
mentioned area rates of CD4+ and CD8+ T-lymphocytes
were significantly larger than the area of macrophages
and plasma cells (p<0.001). Similar results of histological
and histochemical study of mucosa bioptate in patients
suffering from sinusitis were also achieved by other authors
[8,11]. The obtained data prove that, when increasing of
inflammatory cell infiltration of stroma and accumulation
of inflammatory mediators associated with prolonged
tissue damage takes place, polyp cells become resistant
to immune mediated apoptosis [11,13]. According to the re-
searches of W. Fokkens et al. and P. Gevaert et al. [14,15],
the follicular clusters of immune cells in the stroma of nasal
polyps with underlying abundant inflammatory cell infiltra-
tion of CD20+ B-cells, CD3+ T-cells and plasma IgE+ cells
was found in polyps in cases of staphylococcal infection.

Some researchers studied the profile and level of
factors expression with pro- and anti-apoptosis activity
depending on the severity and changes in the cell com-
position of immunocyte infiltration in the stroma of various
types of nasal polyps. The eosinophils and lymphocytes
resistant to the Fas-L/Fas-mediated apoptosis were
found in the immunocyte infiltrates content. Besides, low
expression of DFF-45 (DNA fragmentation factor subunit
alpha) was detected in the stroma of the most of nasal
polyps, so polyp cells with abundant immunocyte infiltra-
tion were more resistant to apoptosis with more active

ISSN 2306-8027  http://pat.zsmu.edu.ua

Fig. 1. Composition of immunocyte
infiltrates in adenomatous polyp

(B): CD8+ T-limphocytes
in adenomatous polyp stroma;

(C): diffuse infiltration of CD68+

(D): significant diffuse infiltration

of plasma cells. Visualization System
DAKO EnVision+ System with DAB,
magnification x100.

(A): focal follicular infiltration of CD4+
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proliferative properties. Also in the polyp stroma, RCAS1
(receptor-binding cancer antigen expressed on SiSo cells)
positive macrophages responsible for cytotoxic lympho-
cytes inhibition were identified that proves their impact on
local immune dysfunction of nasal polyps [16].

So, the paranasal proper mucous plate, in patients
suffering from chronic sinusitis with adenomatous polyps
of abundant inflammatory cell infiltration consisting of
various immunophenotype cells, proves the relapsing
course of chronic inflammation, activation of immune de-
struction of bacterial antigens involving antibodies, CD8+
T-lymphocytes and macrophages, as well as activation of
mucosa cells resistance to apoptotic death and their timely
self-maintenance support.

Conclusions

1. In the patients with chronic maxillary sinusitis with
paranasal adenomatous polyps, moderate or severe
immunocyte infiltration of CD8+ T-killer cells, CD4+
T-helper cells, CD68+ macrophages, plasma cells, which
sometimes formed follicular structures, were found in
polyp stroma.

2. In the patients with chronic maxillary polyp sinusitis
with mild or moderate immunocyte infiltration of paranasal
sinus mucosa in polyp stroma, among immune cells the
CD4+ T-lymphocytes occupied the most relative area,
plasma cells — the least (p<0.001).

3. In the patients with significant immunocellular
infiltration and focal follicular structures of maxillary sinus
mucosa, the relative area of CD4+ and CD8+ T-lympho-
cytes inimmunocyte infiltrates of polyp stroma significantly
exceeded the relative area of macrophages and plasma
cells.

Further research prospects. The obtained data can
be used in development the correction of immune-histo-
logical changes of maxillary sinus mucosa.
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