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Аннотация
Предмет. В статье представлена оценка влияния воздействия курения на факторы неспецифической резистентности 

слизистой оболочки полости рта по реакции адсорбции микроорганизмов эпителиальными клетками.
Цель ― выявить и оценить изменения неспецифической резистентности слизистой оболочки полости рта у курящих 

пациентов.
Методология. Проведено клиническое обследование полости рта 120 добровольцев (женщин — 58 и мужчин — 62) 

в возрасте 18 до 44 лет (средний возраст ― 22,50±2,59 года). Сформировано 2 группы участников: основная (75 человек), 
в которую вошли курильщики, и группа сравнения (45 человек) ― некурящие добровольцы.

Забор материала производился дважды: у курильщиков ― до и через 15 минут после курения, у некурящих (для 
достоверности) ― первоначально и через 15 минут. Стерильным инструментом делали соскоб эпителия с участка 
слизистой оболочки внутренней поверхности щеки, переносили его на предметное стекло, высушивали, окрашивали 
и проводили микроскопию препаратов. Оценивали целостность структуры эпителиальных клеток, их размеры, интенсив-
ность окрашивания ядра и цитоплазмы. В зависимости от числа адсорбированных на их поверхности микроорганизмов 
просмотренные эпителиальные клетки были разделены на 4 категории.

Результаты. Изменение реакции адсорбции микроорганизмов эпителиальными клетками свидетельствует о нега-
тивном влиянии табака на слизистую оболочку полости рта.

Выводы. Курение негативно влияет на состояние местного иммунитета ― неспецифическую резистентность сли-
зистой оболочки полости рта. Изменения реакции адсорбции микроорганизмов эпителиальными клетками слизистой 
оболочки полости рта могут быть использованы в диагностике и профилактике заболеваний органов полости рта, 
возникающих при курении.

Ключевые слова: реакция адсорбции, микроорганизмы, эпителиальные клетки, курение, неспецифическая рези-
стентность
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Introduction
One of the most common harmful habits in the world 

today is tobacco smoking (TS), according to WHO, 
Russia, is one of the ten countries with the most smoking 
population. КТ is one of the risk factors for the develop-
ment of gingivitis and periodontitis, oncological diseases 
of oral mucosa (OM), it causes disorders and composi-
tion of saliva. The above indicates the need for effec-
tive prevention that would mitigate the consequences 
of this harmful habit [2―4, 7, 9, 10, 15―17, 19, 20]. 
Of   professional interest is the detection of changes in 
local immunity — non-specific resistance (NSR) of OM 
under the influence of smoking.

The aim of the study is to detect changes in non-
specific oral mucosa resistance in smoking patients.

Materials and methods
Clinical study performed at Ural State 

Medical University. Oral examination of 
patients included: analysis of complaints, 
anamnesis data, oral examination, determi-
nation of Green—Vermillon hygiene index, 
CSR of teeth, state of OM, index of gum 
inflammation — PMA (Parma), filling of 
dental examination map [2―4, 7, 10, 15, 
16, 19, 20]. Dental examination cards filled 

in. Patients had no medical contraindications [1, 5, 6, 
8, 13, 15,].

The study involved 120 volunteers (58 women and 
62 men) aged 18 to 44. 2 groups of participants were 
formed: main group (75 people) ― smokers and compar-
ison group (45 people) ― non-smoking volunteers  [7] 
(fig. 1).

In order to evaluate NSR in cytological prepara-
tions, the ability of epitheliocytes to adhere microor-
ganisms (MO) was detected. The degree of activity 
of the adsorption reaction of microorganisms by epi-
thelial cells (ARMEC) of OM was determined by the 
method of Danilevsky N. F., Belenchuk T. A. in the 
modification of Vasilyeva E. S. The material taken twice: 
in   smokers   ― before and 15 minutes after smoking, 
in non-smokers   ― for reliability of the study ― ini-
tially and after 15   minutes. With the help of a sterile 
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Fig. 1. The distribution of study participants in groups (in % and absolute value)
Рис. 1. Распределение участников исследования 

по группам (в % и абсолютном значении)
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metal spatula, an epithelium swab carried out from the 
OM section of the inner surface of the cheek. The teat 
then transferred to a  pre-degreased slide. After this glass 
were dried up on a   free surface in   horizontal position 
in identical conditions at a temperature (23-25 °C) and 
the relative air humidity of 58-60 % and painted solu-
tion methylene blue. Microscopy of the preparations 
carried out using a light microscope in a liquid immer-
sion system at a magnification of 90x7, 100 visual fields 
viewed. The structure integrity of epithelial cells (EC), 
their size, the intensity of core staining and cytoplasm 
evaluated. Depending on the number of MО adsorbed on 
their surface, the viewed EC divided into four categories: 
1 category ― there are no adsorbed МО on the surface 
of the МО or there are single cocks; 2 category  ― EC is 
adsorbed from 10 to 50 MO; 3 category ― EC have 50 
to 100 MO on the surface; 4 category ― EC is adsorbed 
on surface 100 and more MO. ARM of categories 1 and 
2 belongs to negative ARM, group 3 and 4 ― to positive 
ARMEC, which is predictically more favorable. The per-
centage of «ARM+» cells is used to determine the NSR 
of each OM site. At «ARM+» equal to 31 % and higher, 
resistance index is satisfactory, at «ARM+» less than 
30 %  ― unsatisfactory [1―3, 8, 11, 13, 18―20]. Sta-
tistical processing of the results carried out on a personal 
computer using the application package «Statistica 6.0» 
and the application package EXCEL. The  data presented 
as arithmetic averages and standard mean error (M±m). 
Student’s t-distribution used to establish the validity 
of the differences. Distinctions considered reliable at 
р≤0,05 [2―4, 7, 10, 15, 16, 19, 20].

Results of the study and their discussions
Analysis of ARMEC results showed that the adsorp-

tion capacity of EC OM in smears-prints at TS is charac-

terized by the prevalence of EC of category I ― 59.5 %, 
EC of category 2 amounted to 35.5 %, EC 3 and 4 of 
categories 3.5 and 1 % respectively (fig. 2).

On average, there are no adsorbed MO or single 
3‑5‑10 MO on the surface of one category EC OM; 
EC   have a practically correct shape, clear contours, 
light cytoplasm, small size rounded nucleus painted 

dark blue. Category 2 EC is adsorbed from 10 to 50 
MO, and EC characteristics are identical to category  1 
(fig. 3).

EC of 3 categories have 50 to 100 MO on the sur-
face. The EC are somewhat deformed, the cytoplasm and 
nucleus light (due to poor colour perception). EC  adsorb 
4 categories on a surface of 100 and more MO (р≤0,05). 
This indicates low NSR OM values at TS and deteriora-
tion of their adsorption properties.

Conclusions
1.	 The examined smokers showed high intensity of 

process caries and unsatisfactory level of oral hygiene.
2.	 Decrease in local immunity of OM is diagnosed 

for patients smokers (р≤0,05).
3.	 Smoking has a negative effect on the state of local 

immunity ― non-specific resistance of OM ― adsorption 
capacity of EC OM in smears-prints at TS is character-
ized by the prevalence of category I EC ― about 60 %, 
category 2 ― about 35 %, category 3 ― 3.5 %, category 
4 ― 1 % (р≤0,05), prognostically less favorable.

4.	 When smoking, the function of the organs of the 
oral cavity is deteriorated, and conditions are created 
to exacerbate pathological processes in the oral cavity 
(tooth caries, periodontitis, xerostomy and halitosis).

5.	 All smokers who participated in the study 
expressed a desire to reduce the number of cigarettes 
smoked; 46.7  % of smokers stated their intention 
to  abandon the harmful habit of TS.

Fig. 3. Indicators of adsorption capacity EC OM in TS
Рис. 3. Показатели адсорбционной способности 

эпителиальных клеток СОПР при курении табака

Fig. 2. OM epithelial cell distribution in TS by category (in %)
Рис. 2. Распределение эпителиальных клеток 
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