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Type 2 diabetes mellitus (DM) is one of 
the most common metabolic pathologies, the 
incidence of which is increasing every year  
[1–3]. About 463 million people worldwide suf
fer from diabetes, and this number is projected 
to increase by about 50 % by 2045 [4]. In the 
world, almost 3 million deaths per year are as-
sociated with diabetes, which is equivalent to 
5.2 % of all mortality [5]. According to the 
World Health Organization (WHO), any dis-
ease with a prevalence of more than 1 % should 
be considered as a disease of public health im-
portance, therefore type 2 diabetes is charac-
terized as a new epidemic [6].

As you know, type 2 diabetes is diagnosed 
most frequently in patients over 30 years old. 
As studies show, only 6.4 % patients with dia-
betes older than 40 years preserve all natural 
teeth [7]. Sometimes patients who go to a den-
tal clinic for help are not even aware of their 

disease. And only after oral cavity examination 
by a doctor who can identify oral diabetic signs, 
diagnostic laboratory tests are carried out for 
the presence of diabetes and the establishment 
of the main diagnosis.

Oral manifestations of type 2 diabetes are 
xerostomia, burning in the mouth, gingivitis, 
periodontal disease, dental caries, candidal 
and other infectious lesions [8]. These oral com-
plications have a negative impact on the life 
quality of life of patients with diabetes, and can 
also directly or indirectly affect the glycemic 
profile [9].

It is generally known that hyperglycemia 
in diabetes mellitus is an important risk fac-
tor for vascular complications. The five classic 
complications associated with diabetes include 
retinopathy, neuropathy, nephropathy, cardio-
vascular complications, and delayed wound 
healing. Periodontal disease has recently been 
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recognized as the «sixth complication» of diabe-
tes, which means that diabetes may contribute 
to the progression of periodontitis [9, 10]. 

Periodontal disease and type 2 diabetes are 
considered to be chronic diseases associated 
with habits, lifestyle, socio-economic factors 
and which, at their core, have a deep connec-
tion with inflammatory mechanisms [11].

Type 2 diabetes affects the onset and pro- 
gression of periodontitis, causing a hyperin
flammatory response, thereby disrupting bone 
repair processes and producing a glycation of 
end products [12–14]. Periodontitis as a local 
infection focus can cause an increase in the lev-
els of IL-6, TNF-a and CRP in the systems, 
which further leads to an increase in system-
ic inflammation, which contributes to insulin 
resistance [15]. Based on a biological hypoth-
esis, there are significant randomized con-
trolled trials (RCTs) that show that periodontal 
treatment can improve glycemic control [16]. 
However, two well-designed large-scale RCTs 
have reported conflicting results on whether 
periodontal treatment affects glycated hemo-
globin (HbA1c) in patients with T2DM or not  
[17, 18].

The state of the oral cavity in patients with 
type 2 diabetes differs significantly from the 
state of similar tissues of healthy individuals, 
which leads to the chronic development of pe
riodontal disease, and, as a consequence, to the 
progressive destruction of the supporting tis-
sues of the teeth, their loss due to extensive de-
struction of the alveolar bone, and, accordingly, 
a defect in the dentition [19].

Orthopedic treatment of patients who suf-
fer from type 2 diabetes with removable plate 
prostheses is a rather sophisticated process: ad-
aptation to prostheses is often sophisticated by 
prosthetic stomatitis, xerostomia, which breaks 
the fixation and stabilization of removable den-
ture constructions during functional occlusions 
of biting and chewing, which in turn accele

rates the processes of prosthetic tissues lodges 
atrophy [20].

During orthopedic treatment with remo
vable denture constructions in patients with 
type 2 diabetes, acrylic prosthetic stomatitis of-
ten occurs, which, in addition to local toxic-al-
lergic and traumatic effects, also have general 
somatic significance [21]. 

Long-term difficult wound healing in pa-
tients with type 2 diabetes is associated with 
many factors, including impairment of various 
immunity links. With an inflammatory-de-
structive process in the tissues of the periodon-
tium, immunological reactions develop, mainly 
in the system of local immunity of the oral cavi
ty [20]. In this regard, the treatment of defects 
of the dentition in patients with type 2 diabetes 
is still a difficult and urgent problem, requiring 
the search for new methods to optimize ortho-
pedic care for this category of patients.

Since patients with type 2 diabetes take 
a quite large number of different drugs to cor-
rect blood glucose levels, lipid metabolism and 
other disorders, the use of chemicals for the 
prevention and treatment of prosthetic sto-
matitis in them is irrational. In this regard, 
the most appropriate is the use of herbal pre
parations, in particular Echinacea purpurea 
(Echinacea purpurea).

We have previously shown that one of the 
etiological factors of prosthetic stomatitis are 
fungi of the genus Candida [22]. In view of this, 
it is also advisable to use antimycotic drugs 
that reduce the intensity of seeding and stop 
the mycotic component, namely clotrimazole in 
the form of a cream.

Purpose of the study: study the effect 
of type 2 diabetes on the state of the mucous 
membrane and tissues of the oral cavity to opti-
mize prevention and increase the effectiveness 
of dentition defects complex treatment in this 
contingent of patients.

MATERIALS AND METHODS
112 patients with type 2 diabetes were exa

mined mild to moderate severity at the age of 
35 to 64 years old who came to the clinic for the 
purpose of prosthetics. 

Among the complications of diabetes that 
most often prevailed in the examined patients 

were the following: polyneuropathy in 47 pa-
tients (42.0 %), encephalopathy in 31 patients 
(27.7 %), angiopathy of the lower extremities in  
14 patients (12.5 % of patients), diabetic reti-
nopathy in 35 patients (31.3 %), among them 
with the proliferative form — 2 patients. 
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Nephropathy, as a complication of diabetes, was 
diagnosed in 12 patients (10.7 %). 

All studies were carried out in accor-
dance with the requirements of the Helsinki 
Declaration of Human Rights (1964) and the 
additional protocol to the Biomedical Research 
Convention and Ukrainian legislation (2005). 

At the time of treatment, all examined pa-
tients were under the supervision of an endo-
crinologist, received oral antihyperglycemic 
drugs and were able to compensate for carbohy-
drate metabolism. The degree of carbohydrate 
metabolism compensation was assessed by the 
parameters of fasting glycemia, postprandial 
glycemia, and the level of glycosylated hemoglo-
bin (HbA1c).

All patients received full or partial remov-
able dentures from acrylic plastics. Patients 
were divided into groups depending on the 
method of prosthetic stomatitis prevention. 
Thus, Group I (control) included 36 patients 
(17  men and 19 women), the average age was 
54  years, who did not receive a prophylac-
tic course of therapy for prosthetic stomatitis; 
Group II  — 42 patients (20 men and 22  wo
men), mean age — 56 years, who were pre-
scribed a prophylactic course of Echinacea 
Compositum S (2.2 ml + 20 ml of water) in 
accordance with the instructions for its use. 
Group III consisted of 34 patients (14 men and 
20 women), mean age — 52 years, who received 
a course of Echinacea Compositum S inside 
(2.2 ml + 20 ml of water) and, in addition, the 
application of 1 % Clotrimazole cream under 
the bases of prostheses for 1 month. twice a day 
after breakfast and at night. No adverse re-
actions were observed when using the above 
drugs. Patients of all three groups, during the 

previous 2 months, did not take anti-inflam-
matory and antimicrobial drugs, there was no 
prescription for mouthwash in the anamnesis.

Glycemic indices during the day, including 
fasting blood glucose, postprandial glycemia 
were determined by the glucose oxidase me
thod using an express analyzer «Biosen C line», 
HbA1c — by the colorimetric method.

Morphological studies were performed by 
biopsy, after the patients' written consent to 
the study. The assessment of the capillaries re-
sistance was carried out using the Kulazhenko 
sample.

To assess the state of the oral mucosa, the 
Yasinovsky test was used.

The state of the oral cavity local immunity 
in patients with type 2 diabetes was assessed 
by the content of secretory immunoglobulin A 
(S-IgA) and lysozyme activity of saliva.

The concentration of S-IgA was determined 
in the oral fluid by enzyme immunoassay using 
kits of reagents «IgA secretory-ELISA» from 
«XEMA».The determination of the lysozyme ac-
tivity of saliva was carried out by the spectro-
photometric method [15]. Content researchS-
IgA in the oral fluid and lysozyme activity of 
saliva were carried out in dynamics: before the 
start of prosthetics, on days 6–7, days 25–30, 
days 90–120 after the end of treatment.

Statistical processing was carried out us-
ing the STATISTICA 6.1 application package. 
Compliance with the parameters of the normal 
distribution was checked using the Shapiro–
Wilk test. To test the statistical significance 
of intergroup differences, the nonparametric 
Mann–Whitney test was used. 

The significance of differences was taken 
into account at p ≤ 0.05.

RESULTS AND THEIR DISCUSSION
Morphological studies of the prosthetic bed 

tissues of the in patients with type 2 diabe-
tes before the start of treatment revealed a 
complex of metabolic and structural changes 
in the arterioles and capillaries of the papil-
lary and reticular layers of the gums connec-
tive tissue base. In the epithelium of the gums 
mucous membrane, dystrophic changes in cells 
with an initial expansion of interepithelial 
spaces, moderate infiltration with microflora 
elements, neutral leukocytes and lymphocytes 

were revealed; fungi of the genus Candida,  
cocci (Fig. 1).

Vascular changes were manifested by vary-
ing degrees of microangiopathies development: 
disorganization of connective tissue, sclerosis 
and hyalinosis of small vessels.

The mucous membrane of the prosthetic  
beds in patients with type 2 diabetes was charac
terized by atrophy, which was clinically manife
sted by dryness, leading to its increased trauma  
and long-term adaptation to prostheses (Fig. 2). 
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Fig. 1. Epithelium of the gingival mucosa in a patient with type 2 diabetes.  
Hematoxylin-eosin staining (× 90).

Fig. 2. Thickening of the walls of the capillaries of the mucous membrane of the prosthetic bed  
in a patient with type 2 diabetes. Coloring according to Van Gieson (× 90).
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In patients with type 2 diabetes, an in-
crease in the degree and depth of erosive and 
ulcerative lesions of the mucous membrane and 
chronic inflammation were revealed. 

The morphological study of biopsy material 
in patients in group III showed that 6 months. 
after the imposition of prostheses, acanthosis 
was determined in the epithelium, and rough 
sclerosis was found in the area of acanthotic 
cords. A year later, acanthotic strands pene-

trated deeply into the lamina of the mucous 
membrane itself. 

In patients of group II, the thickness of the 
epithelial layer was reduced, the acanthotic 
cords were loose, with a large amount of con-
nective tissue stroma.

In cases of plate prostheses imposition and 
a combination of applications under the basis 
of Clotrimazole cream with the therapeutic use 
of Echinacea Compositum S in the III  group, 

Fig. 3. Dynamics of changes in the resistance of the capillaries  
of the oral mucosa in patients with type 2 diabetes.

Note:	 o — reliability in comparison with the data before prosthetics;  
	 * — reliability in comparison with group I; 
	 *** — reliability in comparison with group II.

Fig. 4. Dynamics of changes in the migration of oral leukocytes in patients with type 2 diabetes.
Note:	 o — reliability in comparison with the data before prosthetics;  
	 * — reliability in comparison with group I;  
	 *** — reliability in comparison with group II.
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changes in the tissues of the mucous membrane 
were minimal and approached the physiological 
state. 

The mucous membrane of the prosthetic 
beds of the patients of three groups was exami
ned for capillary resistance within 7, 14 days, 
1, 3, 6 months and 1 year (Fig. 3).

The resistance of the capillaries practical-
ly did not change on the first day after treat-
ment. After 14 days, the vascular resistance 
increased by 19.5 %. In more distant terms, 
restoration of the vascular wall was observed 
up to 35 %.

During the treatment with prostheses with 
prophylactic and therapeutic use of Echinacea 
Compositum S (group II), their resistance in-
creased to 51.33 ± 0.12 s, which is 27.1 % higher 
than before prosthetics. In the more distant 
terms of prosthetics in this group of patients, 
no significant changes in capillary resistance 
were observed.

Less variable changes in indicators were ty- 
pical for group III (see Fig. 3). Such dynamics te- 
stifies to the effect of Echinacea Compositum S 
on the restoration of capillary resistance.

Thus, treatment with a prophylactic course 
of local therapy made it possible to restore the 
resistance of the capillaries.

The results of the study of the migration 
leukocytes are shown in Fig. 4.

Thus, prosthetics in patients of all three 
groups did not cause a sharp increase in 
the number of leukocytes in the swabs. The 
number of leukocytes in the period from 
14  days up to 1 month in group 1 signifi-
cantly increased by 26.3 %, which amounted  
to 414.5 ± 34.1 thousand cells. In group II, the 
number of leukocytes increased more gradu-
ally — by 18.4 % and amounted to 374.2 ± 24.1 
thousand cells. 

When using local preventive therapy, a de-
crease in the number of leukocytes was ob-
served by 26.8 % to a level of 240.9 ± 28.3 thou-
sand cells. The dynamics of this decrease had 
already stabilized by the end of the 3rd month, 
but in contrast to the 1st and 2nd groups, in 
the 3rd group with the use of complex prophy-
laxis, the leukocyte counts fluctuated within 
the values before prosthetics, while in the 1st 
subgroup after 1  year there was a difference 
from indicator to prosthetics by 34.6 % —  
411.2 ± 22.1 thousand cells.

The dynamics of epithelial desquamation 
in type 2 diabetes patients using removable 
dentures was obtained at the same time (7, 14 
days, 1, 3, 6 months and 1 year) (Fig. 5).

Fig. 5. Dynamics of changes in the rate of desquamation of epithelial cells 
from the mucous membrane in patients with type 2 diabetes

Note:	 o — reliability in comparison with the data before prosthetics;  
	 * — reliability in comparison with group I,  
	 *** — reliability in comparison with group II.
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In the II group of patients, the inhibition 
of the epithelialization process was less pro-
nounced (a significant decrease by 17.3 % to the 
level (369.2 ± 22.7) thousand cells) and later, 
up to 1 year of using prostheses, the number 
of desquamated epithelial cells was restored to 
the value before prosthetics — (412.5 ± 33.0) 
thousand cells.

In the third group, the combination prepa-
ration Echinacea Compositum S and applica-
tions under the bases of prostheses 1 % cream 

Clotrimazole restored the process of epithe
lialization. To assess the local immunity of the 
oral mucosa, the humoral factors of immunity 
were studied — the concentration of S-IgA and 
lysozyme [23] (Fig. 6). 

Before the start of prosthetics, the S-IgA 
content was elevated in all patients. A decrease 
in the S-IgA level was detected on the 25–30th 
day of treatment.

In group I, without the use of a prophylactic 
course of therapy, the concentration of S-IgA in 

Fig. 6. Dynamics of changes in S-IgA concentration in patients with type 2 diabetes.
Note: 	 * — significant intergroup differences (p ≤ 0.05);  
	 *** — significant differences before and after treatment.

Fig. 7. Dynamics of the level of lysozyme in the oral fluid in patients with type 2 diabetes
Note:	 * — significant intergroup differences (p ≤ 0.05); 
	 *** — significant differences before and after treatment.
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saliva remained at a high level at all stages of 
research. 

In all patients with type 2 diabetes before 
treatment, the content of lysozyme in saliva 
was significantly reduced (Fig. 7).

The use of Echinacea Compositum S for 
a  week in patients of group II caused an in-
crease in lysozyme by 24 %, and the combined 
use of Echinacea Compositum S with applica-
tions of 1 % Clotrimazole cream led to an in-
crease in lysozyme content by 30.7%. 

Thus, the changes occurring in the body of 
patients with type 2 diabetes lead to functional 
and morphological changes in tissues and or-
gans, which inevitably affects the state of both 
the tissues of the oral cavity and the entire den-
toalveolar system [9, 11, 19].

The obtained data indicate that the method 
of comprehensive prevention and rational pros-

thetics of patients with type 2 diabetes mellitus 
allows to avoid the occurrence of such complica-
tions as prosthetic stomatitis and significantly 
reduce the degree of periodontal inflammation 
holding the teeth clasp.

Determination of changes in the concentra-
tion of S-IgA and the content of lysozyme in the 
oral fluid can be prognostic for understanding 
the severity of inflammatory reactions when 
using removable acrylic dentures with the si-
multaneous appointment of a preventive course 
of local therapy in the form of 1% Clotrimazole 
cream and Echinacea Compositum S applica-
tions in patients with type 2 diabetes, which 
will reduce the degree of the inflammatory pro-
cess and indicate a significant preventive and 
high clinical effect of treatment.

CONCLUSIONS
1.	It has been established that type 2 diabetes 

leads to changes in the oral mucosa and sig-
nificantly complicates the provision of dental 
care.

2.	When assessing the dental status of patients, 
a prerequisite is the identification of disor-
ders of carbohydrate metabolism.

3.	In the prevention and treatment of patients 
with type 2 diabetes, it is advisable to use 
the Echinacea Compositum S complex of 
drugs and 1% Clotrimazole cream in order 
to have a positive effect on the pathogenetic 
mechanisms and development of microan
giopathies. 
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INFLUENCE OF TYPE 2 DIABETES MELLITUS ON THE PREVENTION  
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Purpose: to study the effect of type 2 diabetes mellitus on the state of the mucous membrane and tissues of 

the oral cavity to optimize the prevention and increase the effectiveness of dentition defects complex treatment 
in this contingent of patients. 

Materials and methods. We examined 112 patients with type 2 diabetes mellitus aged 35 to 64 years, 
who were further divided into three groups. The state of the oral mucosa, morphological changes, local im-
munity, lysozyme were determined. The work used morphological, microscopic methods, enzyme immunoassay 
and spectrophotometry. To test the statistical significance of intergroup differences, the nonparametric Mann-
Whitney test was used. 

Results. Oral use in patients with diabetes mellitus type 2, applications of 1% Clotrimazole cream and 
Echinacea Compositum S had a positive preventive and therapeutic effect, which was accompanied by an in-
crease in capillary resistance, a decrease in the degree of migration of leukocytes, an increase in the functional 
activity of immune system cells and an increase in the level of regenerative processes. In patients with defects 
in the dentition against the background of type 2 diabetes mellitus, violations of the oral cavity local immu-
nity were revealed, characterized by a significant increase in the S-IgA content and a decrease in lysozyme. 
Orthopedic treatment with partial removable denturesled to a significant decrease in the concentration of S-IgA 
and an increase in the bactericidal activity of saliva due to increased lysozyme synthesis. It was concluded that 
type 2 diabetes mellitus affects the state of the oral mucosa, which must be taken into account when providing 
orthopedic and dental treatment.

K ey wor d s :  type 2 diabetes mellitus, oral cavity, prevention, treatment.
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ТА Л²КУВАННЯ ПРОТЕЗНИХ СТОМАТИТ²В
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Мета: вивчення впливу цукрового діабету 2 типу на стан слизової оболонки і тканин ротової по-

рожнини для оптимізації профілактики і підвищення ефективності комплексного лікування дефек-
тів зубних рядів у цього контингенту хворих. 

Матеріали та методи. Обстежено 112 пацієнтів із цукровим діабетом 2 типу віком від 35 до 64 ро-
ків, які в подальшому були розподілені на три групи. Визначали стан слизової оболонки ротової по-
рожнини, морфологічні зміни, локальний імунітет, лізоцим. В роботі використані морфологічні, мік
роскопічні методи, імуноферментний аналіз і метод спектрофотометрії. Для перевірки статистичної 
значущості міжгрупових відмінностей використовували непараметричний критерій Манна–Уїтні. 

Результати. Застосування в ротовій порожнині у пацієнтів із цукровим діабетом 2 типу аплікацій 
1 % крему Клотримазол і препарату Echinacea Compositum S надавало позитивний профілактичний 
та лікувальний ефекти, що супроводжувалося підвищенням стійкості капілярів, зниженням ступеня 
міграції лейкоцитів, підвищенням функціональної активності клітин імунної системи і збільшенням 
рівня регенеративних процесів. У пацієнтів із дефектами зубних рядів на тлі цукрового діабету 2 типу 
виявлено порушення локального імунітету ротової порожнини, які характеризуються достовірним 
підвищенням вмісту S-IgA і зниженням лізоциму. Ортопедичне лікування частковими знімними 
протезами призводило до достовірного зниження концентрації S-IgA і збільшення бактерицидної ак-
тивності слини за рахунок посилення синтезу лізоциму. Зроблено висновок, що цукровий діабет 2 типу 
впливає на стан слизової оболонки ротової порожнини, що необхідно враховувати при наданні ортопедич-
ного, стоматологічного лікування.

К л ю ч о в і  с л о в а :  цукровий діабет 2 типу, ротова порожнина, профілактика, лікування.
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