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The development of modern technologies contributes to the increase in the number of iatro-
genic diseases. The article presents the distribution of glucoconjugates in the structures of the 
Schneider membrane under various etiopathogenetic forms of the iatrogenic maxillary sinusitis 
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Key words: lectinhistochemistry of the Schneider membrane, iatrogenic maxillary sinusitis, 
iatrogenic concomitant diseases.

Relevance. Modern stomatology can’t be imagined without the use of high tech-
nology. There is a constant modernization of this branch of medicine. The development 
of medical technologies, as one of the reasons for the increase in the number and fre-
quency of iatrogenic diseases, is noted by many modern authors [1, 3, 7]. 

With the introduction of new methods of treatment, the habitual picture of patho-
logical conditions associated with medical intervention changes. One of the important 
points in the strategy of the disease investigation is the systematization of its indi-
vidual forms. Due to the lack of a separate classification, all dental iatrogenic diseases 
are considered within the framework of generally accepted medical diagnostic protocols. 
This leads to standardization of treatment of diseases that do not have a common 
origin and pathogenesis.

A new etiopathogenetic classification of iatrogenic maxillary sinusitis of stomato-
gen origin included the forms most commonly found in the clinic [4]. In earlier pub-
lications, we cited the results of clinical, radiological, ultrasound and morphological 
studies of the Schneider membrane in these diseases. To study the characteristics of 
the inflammatory process at the level of carbohydrate compounds (nanolevel), a rela-
tively new lectinhistochemical method was chosen [6]. In recent years, there has been 
a tendency towards a wide use of lectins as indicators of the depth of changes in tis-
sues in various pathological processes. This, as well as the use of new classes of carbo-
hydrate-containing drugs in medicine, determines the relevance of this method of 
research [6, 8]. Despite the considerable interest of researchers in the study of the 
carbohydrate code for diseases, there is no information in the scientific literatureon 
the nature of the distribution of carbohydrate residues in the maxillary sinusitis that 
developed against the background of thestomatologic manipulation.

the aim of the study was to study in a comparative aspect the expression of the 
PSA, WgA, LABA, SBA and Con A lectin receptors in the structures of the maxillary 
sinus mucosa at various etiopathogenetic forms of iatrogenic maxillary sinusitis of 
stomatologic origin.

Material and methods. Sampling of biomaterial – a portion of the mucous mem-
brane of the maxillary sinus was performed by in 115 (100 %) patients, which were 
distributed according to etiopathogenetic groups of iatrogenic maxillary sinusitis of 
stomatologic origin [4]. Into the group of infectious-allergic form of iatrogenic maxil-
lary sinusitis (IAFIMS) there were 22 (19.1%) patients who had established a peria-
pical infection of previously treated teeth in the sinus in the etiology of the disease; 
The group of the mixed form of iatrogenic maxillary sinusitis (MixFINS) included 24 
(20.9 %) patients with a filling material or a fragment of the tooth root in the lumen 
of the sinus.
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12 (10.4 %) patients who iatrogenic maxillary sinusitis of stomatologicoriginwich 
of chronic used medication hormones, antibiotics, drugs) were included in the medical 
form (MFIMS) group. In the group of traumatic form of iatrogenic maxillary sinusitis 
(TFIMS) – 57 (49.6 %) patients with sinusitis which developed against surgical ma-
nipulations in the area of the alveolar process or the body of the upper jaw.

The biopsies were fixed in a 10 % neutral formalin solution for 48 hours. Dehy-
dration was carried out in an ascending battery of alcohols, starting with 50 % ethyl 
alcohol, as an intermediate medium, a solution of chloroform was used. Then poured 
a mixture of paraffin: wax: rubber at a rate of 20 : 1 : 1. From paraffin blocks on  
a rotary microtome, 100–150 serial histological sections with a thickness of 5 µm 
were made. For observational microscopy, histological sections were stained with 
hematoxylin and eosin. The preparations were processed using the standard sets of 
“Lectinotest”, Lviv in the dilution of lectin1:50 according to the recommended pro-
cedure [5].

Visualization of binding sites lectin was carried out in the system diaminobenzi-
dine – hydrogen peroxide. Control of the specificity of the reaction was carried out 
by eliminating diaminobenzidine from the treatment regimen. Specificity of lectins to 
terminal non-reducing monosaccharide residues of glycoconjugates is given according 
to literature data: lectin of “golden shower” (LABA), specific for αL-fucose (αL-Fuc); 
lectin of soybean (SBA), specific for N-acetyl-D-galactosamine (α-NAcDgal); lectin 
of wheat germ (WgA), specific for N-acetylneuraminic acid (NAcDglc → NAcNeu); 
lectin of pea (PSA) – to αD-glucose (C6h12O6), lectin of Concavalin A (Con A) – to 
α-mannose – R [2]. The abbreviated name of lectins is given in accordance with the 
international nomenclature of lectins [2, 9]. The intensity of staining of sections with 
lectins was evaluated by a semi-quantitative method: “+++” – intensive reaction 
(brown color); “++” – moderate reaction (golden brown color); “+” – weak reaction 
(golden yellow color); 0 – no reaction.

The photodocumentation was carried out using a computerized analysis system 
consisting of an Axiolab binocular microscope, an Axiocam digital video camera with 
an 8 megapixel matrix, a video adapter connected to a microscope, a personal com-
puter equipped with a video capture card connected to a digital camera via an interface 
and a video cable and the software “AxioVision 4.8” , allowing you to view the image 
of the histological preparation on the screen in real time, select the necessary area for 
the photographs to obtain a digital image of the histological preparation, to save it on 
the hard disk of the personal computer.

The study was conducted with the participation of DM., prof. grigorieva E. A. – 
Department of human anatomy, operative surgery and topographic anatomy of 
ZSMU.

Results of the study. Expression of residues of αD-glucose (PSA) in cilia (C. C.) 
and in the composition of intracytoplasmic granules of the ciliated epithelium of the 
Schneider membrane of the patients of IAFIMS, MixFIMS and MFIMS was insig-
nificant (+). In the ciliated (C. C.) and goblet cells (gob. C) of the patients of the 
TFIMS were for sites lacking PSA + compounds and areas with light yellow color  
(0/+). In the composition of intra-cytoplasmic inclusions, gob.C.in the mixed form 
of iatrogenic maxillary sinusitis (MixFIMS), the content of PSA + compounds was 
higher (++) than in the other three study groups. The basal membrane (Bas. M.) and 
the thin fibers of the own plate of the patients IAFIMS, MixFINS, MFIMS were 
painted in golden yellow (+). In group TFIMS, Bas.M was colored unevenly: the areas 
free from the accumulation of the benzidine tag (0) alternated with a golden yellow 
color (+). Thin fibers of the self-lamina in all groups contained a small amount of  
αD-glucose (+). Intensive (+++) expression of this compound was found in fibrotical-
tered thick fibers of self-lamina of the mucous membrane at MixFIMS, versus the 
average degree of saturation (++) in IAFIMS, MFIMS, and TFIMS.

The intensity of the distribution of wheat lectin (WgA) receptors in ciliated (C.C.) 
and goblet (gob. C.) cells of the mucosa of the maxillary sinuses was uneven in 
MixFIMS and TFIMS: the sites devoid of the carbohydrate residue (0) alternated 
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with weak expression (+). At the same time, in the MixFIMS group, the areas with 
WgA + –combinations (+) prevailed over WgA-negative sections (0). In the gob.C. 
TFIMS, on the contrary, there were more WgA-negative sites (0). In C. C. patients 
IAFIMS and MFIMS the distribution of WgA + – compounds was uniform – the 
color is light, golden yellow (+).

In all forms of iatrogenic sinusitis, except for MFIMS, the concentration of recep-
tors to WgA in Bas. C. was equivalent and moderate (+). In MFIMS there are marked 
golden brown areas (++). All patients Bas. M. practically didn’t contain WgA + – 
connections. 

The latter were found in the infiltrate and on the membrane of the endotheliocytes 
of the vessels of the propria of the mucous membrane in the normal fibers of the own 
plate, the IAFIMS, MFIMS and TFIMS of the receptor for the lectin of the wheat 
(WgA) – the residues NAcDglc → NAcNeu, were not identified. In the MixFIMS, 
the presence of carbohydrate residues (+/0) was noted in places. In foci of fibrosis, 
the color intensity increased markedly (++) in all groups, except for MixFIMS (+/0). 
WgA + cells, among which lymphocytes and plasma cells are noted, were found in the 
infiltrate in all preparations. The wall of blood vessels is WgA +.

Table 1. the intensity of the distribution of lectin receptors 
in the mucous membrane of the maxillary sinus

The investigated structure of 
mucous membrane

Name
lectin

Study groups of iatrogenic maxillary sinusitis

IAFIMS MixFIMS МFIMS ТFIMS

Ciliated
cells (C. C.)

PSA + + + 0/+
WgA + +/0 + 0/+
LABA ++ +++ + +++
SBA ++ + ++ +

ConA ++ +/0 + ++
Basalcells
(Bas. C.)

PSA + + + +/0
WgA + + ++/+ +
LABA + + ++ ++
SBA + + + 0/+

ConA + + + +
gobletcells
(gob. C)

PSA + + + +/0
WgA + +/0 + +/0
LABA + ++ ++ ++

SBA + ++ + 0/+
ConA + +/0 + ++

Basal membrane
(Bas. M.)

PSA + + + 0/+

WgA 0 0 0 0

LABA +/++ + 0 +/++

SBA 0 0 0/+ 0

ConA 0 + + +

As can be seen from table 1, the difference in the distribution of the carbohydrate 
residues of L-fucose (LFuc) –receptor to lectin of “golden shower” (LABA) was ex-
pressed in patients of the study groups. Aexpressed accumulation of L-fucose (+++) 
was detected in C. C. with MixFIMS and TFIMS.

The apical sections of the cytoplasm and the apical surface of the ciliated cells 
were more intensely colored than the basal ones. C. C. in IAFIMS were painted in 
golden- brown (++), in MFIMS – in golden yellow (+). The intensity of the pre-
sence of LABA + compounds in Bas.C.in IAFIMS and MixFIMS was weak (+), in 
MFIMS and TFIMS – medium intensity (++). Were painted in yellow (+) gob.C. 
in the group IAFIMS. In the remaining groups, the color of gob. C. was more satu-
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rated – golden brown (++), indicating a change in the properties of secretion and 
mucus, in general. The color of the fibers of the propria of the mucous membrane 
was uniform and golden-yellow (+) only in the MixFIMS group, the color didn’t 
change in the fibrosis foci. In the remaining groups, the enhancement of accumula-
tion of the benzidine tag in the foci of fibrosis of the intrinsic plate was traced, in 
contrast to the areas with normal fibers. In the epithelial cells of the glands of the 
own plate of the mucous membrane, the color of the cytoplasm was also uneven. 
LABA + contents were found in the lumen of the glands, in the walls of the lym-
phatic and blood vessels.

The expression of receptors for soy lectin (SBA) was revealed in C. C. (++) and 
gob. C. (+) IAFIMS and MFIMS; in Bas. C. (+) – IAFFMS, MixFIMS and MFIMS; 
in C. C. (+) –MixFIMS and TFIMS.some parts of Bas. M. was SBA-positive only in 
the medical form of iatrogenic maxillary sinusitis (MFIMS), which is associated with 
the prescription of the medicines (more than 10 years) in patients of this group. The 
unaltered fibers of the self-lamina in all groups were SBA-negative.

Fibrosis centers of the own plate of patients of the IAF group did not contain 
receptors for soy lectin (SBA) (Table 2). In the MixFIS group, yellow (+) staining of 
the fibers was found, in the MFIMS and TFIMS groups – golden brown (++).

Table 2. The intensity of the distribution of lectin receptors in the fibers 
of the lamina propria of the maxillary sinus mucosa

Name
lectin

Study groups of iatrogenic maxillary sinusitis

IAFIMS MixFIMS МFIMS ТFIMS

normalfi-
bers

in the focus 
of fibrosis

normal-
fibers

in the focus 
of fibrosis

normal-
fibers

in the focus 
of fibrosis

normal-
fibers

in the focus of 
fibrosis

PSA + ++ + +++ + ++ + ++
WgA 0 ++ +/0 +/0 0 ++ 0 ++
LABA + ++ + + 0 0/+ + ++

SBA 0 0 0 0 0 ++ 0 ++
ConA + + + ++ + ++ + +

Thus, the concentration of receptors for lectins LABA, SBA, ConA (++) is ex-
pressed in the ciliated cells of the Schneider membrane in IAFIMS. In MixFIMS and 
TFIMS – to the lectin LABA (+++), in MFIMS – to lectin SBA (++). In the basal 
membrane in IAFIMS and MixFIMS, the receptors to the lectins studied were weak-
ly expressed (+). The concentration of receptors for the lectin LABA (++) is isolated 
under MFIMS and TFIMS. In goblet cells of the Schneider membrane of patients with 
IAFIMS, the carbohydrate residues-receptors to the studied lectins are weakly ex-
pressed, with the same density (+). In MixFIMS, the receptors for LABA and SBA 
(++). In MFIMS to LABA and ConA (++). In ТFIMS – only to lectins LABA 
(++).

In the basal membrane, the presence of receptors for LABA (+/++) is relatively 
expressed in the IAFIMS and TFIMS groups. In the altered fibers of the intrinsic plate 
of the Schneider membrane, the expression of the receptors of the lectins studied was 
most often recorded with high intensity in the TFIMS group, with a low intensity in 
the MixFIMS group.

Conclusions. 1. With different etiopathogenetic forms of iatrogenic maxillary si-
nusitis, differences in the expression of individual glycoconjugates in the structures of 
the Schneider membrane were revealed. 2. For various forms of iatrogenic maxillary 
sinusitis of stomatogen origin, the expression of receptors to the lectin of a leaves 
“golden shower” (LABA) is most pronounced.
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РОзПОДіЛ РеЦеПТОРОВ ДО ЛеКТИНіВ У МеМБРАНі ШНАЙДеРА  
ПРИ РізНИХ еТіОЛОГічНИХ і ПАТОГеНеТИчНИХ ФОРМАХ ЯТРОГеННОГО  

ВеРХНьОЩеЛеПНОГО СИНУСИТУ

С. Д. Варжапетян, А. Г. Гулюк, Т. В. Строгонова (запоріжжя)

з розвитком сучасних технологій в стоматології відмічається збільшення кількості ятро-
генних захворювань. У статті наведено дані про розподіл глюкокон’югатів – рецепторів до 
лектиніву в структурах мембрани Шнайдера при різних етіологічних і патогенетичних формах 
ятрогенного верхньощелепного синуситу стоматогенного походження.

Ключові слова: лектингістохімія мембрани Шнайдера, ятрогенний верхньощелепний си-
нусит, ятрогенні супутні захворювання.

РАСПРеДеЛеНИе РеЦеПТОРОВ К ЛеКТИНАМ В МеМБРАНе ШНАЙДеРА  
ПРИ РАзЛИчНыХ ЭТИОЛОГИчеСКИХ И ПАТОГеНеТИчеСКИХ ФОРМАХ  

ЯТРОГеННОГО ВеРХНечеЛЮСТНОГО СИНУСИТА

С. Д. Варжапетян, А. Г. Гулюк, Т. В. Строгонова (запорожье)

С развитием современных технологий в стоматологии отмечается увеличение количества 
ятрогенных заболеваний. В статье приведены данные о распределении глюкоконюгатов – рецеп-
торов к лектинам, в структурах мембраны Шнайдера при различных этиологических и патоге-
нетических формах ятрогенного верхнечелюстного синусита стоматогенного происхождения. 

Ключевые слова: лектингистохимия мембраны Шнайдера, ятрогенный верхнечелюстной 
синусит, ятрогенные сопутствующие заболевания.


