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BIOCHEMICAL SUBSTANTIATION OF ADRENOBLOCKERS COMPLEX FOR TREATMENT 

OF PERIODONTAL DISEASES IN PATIENTS WITH PSYCHOSOMATIC STRESS 
 
Abstract In the development of periodontal diseases, the presence of psychological stress in patients is 
important. This should be taken into account in case of complex treatment of patients with periodontal 
diseases. To effectively treat periodontal diseases in these patients, it is necessary to experimentally 
substantiate the effectiveness of the proposed complex of adrenoblockers. Objective: experimentally 
substantiate the effectiveness of the proposed complex of adrenoblockers for the treatment of 
periodontal diseases. Methods: To substantiate the effectiveness of the proposed complex of 
adrenoblockers for the treatment of periodontal diseases, an experimental study was conducted on 
animals. Adrenaline stress was made in rats by oral application of gel with adrenalin in dose 0,36 mg/kg 
during 10 days. Lincomycin was introduced with drinking water in dose 60 mg/kg. T he gel of 
adrenoblocators (zocson + nicergolin and sibason) was introduced by application in dose 0,6 mg/kg. 
Conents of glucose, triglycerides, total cholesterine and malonic dialdehide (MDA), the activities of 
urease, lysozyme, elastase and catalase were determined into serum. Results: The conducted 
experimental studies have shown that the development of adrenalin stress causes in animals to increase 
the level of elastase, malonic dialdehyde. At the same time, the activity of catalase, antioxidant-
prooxidative index decreases. The adrenoblocator gel reduced activity urease and content MDA, but 
raised activity catalase and antioxidant-prooxidative index. Conclusions. Oral application of gel with 
adrenoblocators made antidysbiotic action more then quertulyne, but yielded in antiinflammation and 
antioxidative actions to quertulyne after common introduce adrenaline and lincomycin. Thus, 
application of a gel with adrenoblockers produces an anti-inflammatory effect, but more definitely 
normalizes the processes of peroxidation of lipids. 
Keywords: periodontal diseases, adrenaline stress, adrenoblocator, inflammation, antioxidant. 
 

Introduction. To date, periodontal disease is 
the most important problem in modern dentistry 
due to their significant distribution and 
treatment difficulties [4, 5, 12, 21, 22, 28]. 

In recent years, interest in neurogenic 
etiological factors, periodontal diseases, 
especially psychological stress has grown. It is 
shown that under the influence of chronic stress 
we see accelerated development of periodontal 
diseases, in particular generalized periodontitis [1, 
23, 25, 26]. In particular, this is important among 
young people with a significant risk of periodontal 
disease [7, 20, 30]. It is shown that there is a 
certain correlation between the level of anxiety 
and periodontal diseases. All this requires the 
development of methods of medical correction of 
the stress situation in patients with periodontal 
disease. 

In order to reduce the negative impact of 

psycho-emotional stress on the patient's body, a 
range of medicines for adrenoblockers was 
proposed: zoxone (0.002 g 1 time per day), 
nicergoline (0.005 g 3 times a day), sibazon (0.005 
g once a day). This group of drugs is also used in 
other branches of medicine for the treatment of 
diseases such as arterial hypertension, etc. [2, 3, 
11] and for the regulation of metabolic processes 
[10, 24]. 

The purpose of the experimental study was a 
comparative determination of the proposed 
complex of adrenoblockers on the periodontal 
tissue in conditions of reproduction in animals of 
the experimental periodontitis model. 

Material and methods of research. For 
research, the following adrenoblockers were 
used: zoxon (dokazon modylate produced by the 
company Zentiva (Czech Republic), nicergoline 
("Arterium" by the company "Galichpharm" 
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(Ukraine) and sibazon (diazepam) manufactured 
by "Interhim" (Ukraine), of which ex tempore 
prepared the gel, which was applied to the 
mucous membrane of the experimental animals. 

The first series of experiments was carried out 
on 18 white rats of the Vistar line, which were 
divided into three groups. The first one - control, 
received the application of a gel without any 
medication. The second group received 
applications of gel blockers and the third received 
application of a gel with a control drug- atropine. 
Animals were withdrawn from the experiment 
after 30 days by bloodletting under thiopental 
anesthesia. 

In the second series of experiments, the model 
of adrenalin stress [6, 9-11] was used. The 
development of a stressful situation is a 
characteristic change in the organism of animals 
and tissues of periodontal disease. In particular, 
the decrease in the activity of catalase and the 
content of total cholesterol, the activity of 
lysozyme, an increase in the degree of dysbiosis 
and the activity of the marker of inflammation 
elastase. The second series of experiments was 
performed on 21 white rats of the Vistar line 
(females, 13 months, live weight 290-330 g). 
Adrenalin stress was modeled daily by the use of 
gel containing adrenaline at a dose of 0.36 mg / kg 
of animal weight and the introduction of lincolicin 
in drinking water for 10 days. All animals were 
equally divided into three groups of 7 rats. The 
first group included animals that simulated only 
adrenaline stress. Animals of the 2nd (main) group 
on the background of adrenalin stress received 
daily gel treatment with proposed blockers (zoxon 
+ nitrogolin + sibazon). The experiment lasted 10 
days. Animals of the 3rd (control) group on the 
background of adrenalin stress received daily 
applications of a gel with a quartoline. The 
duration of all drugs in all groups was 10 days 

. Euthanasia of rats was performed on the 11th 
day under thiopental anesthesia (20 mg / kg) by 
total bloodletting from the heart. 

In serum, blood glucose [8], triglycerides [27], 
total cholesterol [27], malonic dialdehyde (MDA) 
[14, 19], urease activity [18], lysozyme [15, 16, 18], 
elastase [ 14, 19] and catalase [14, 19]. According 
to the ratio of relative activity of urease and 
lysozyme, the degree of dysbiosis according to 
Levitsky [15, 16, 18] was calculated, and according 

to the ratio of activity of catalase and the content 
of MDA, the antioxidant-prooxidant index of API 
[14, 19]. 

The activity of alkaline (LF) and acidic (KF) 
phosphatase [15-18], calcium content [15-18] and 
Lowry protein [15-18]) was determined in bone 
marrow homogenate. The mineralization index 
(MI) [15-18] was determined by the ratio of 
phosphatase activity (LF / KF), and the degree of 
mineralization (SM) was determined by the ratio 
of calcium and protein content [15-18]. The 
results were processed using standard statistical 
methods [13, 29]. 

Research results. Table 1 shows the results of 
determination in the gum level of markers of 
inflammation: elastase and MDA. From these data 
it is clear that adrenoblockers do not significantly 
affect the level of markers of inflammation, in 
contrast to atropine, which significantly increased 
the level of both markers: elastase by 35% and 
MDA by 25%. 

Table 2 shows activity in the gums of urease 
and lysozyme. It is seen that blockers (and 
adrenoblockers, and atropine) do not significantly 
affect the activity of urease (atropine only shows 
a tendency to increase). At the same time, all 
blockers significantly increase the activity of 
lysozyme: adrenal blockers by 56%, and atropine 
by 111%. As a result of this oral applications and 
adrenoblockers, and atropine significantly reduce 
the degree of dysbiosis. 

Table 3 presents the results of the 
determination of catalase activity and AII index in 
the gums. From these data it is seen that 
adrenoblockers significantly reduce the activity of 
catalase by 24%, whereas atropine practically 
 

Table 1  
Effect of adrenoblockers on the level of 

inflammation markers in the gums of rats  
(M±m) 

№№ 
pp 

Groups 
Elastase, 
ukat/kg 

MDA, 
mmol / 
kg 

1 Control 32,5±3,9 22,6±1,2 

2 Adrenoblockers 32,8±4,9 
р>0,8 

19,2±1,9 
р>0,05 

3 Atropine 43,9±3,5 
р<0,05; 
р1>0,05 

28,2±2,0 
р<0,05; 
р1<0,015 

Notes: р – compared to gr. 1; р1 – compared with gr. 2. 
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Table 2 
Effect of adrenoblockers on the activity of 

urease and lysozyme in the gums of rats (M±m) 

№№ 
pp 

Groups 
Urease, 
ukat/kg 

Lysozyme, 
unit / kg 

1 Control 2,07±0,19 233±40 

2 Adrenoblockers 1,97±0,12 
р>0,3 

364±49 
р<0,05 

3 Atropine 1,51±0,26 
р>0,05; 
р1>0,05 

492±7 
р<0,01; 
р1<0,05 

Notes: р – compared to gr. 1; р1 – compared with gr. 2 

Table 3 
Effect of adrenoblockers on the level of catalase 

and API index in the gums of rats (M±m) 

№№ 
pp 

Groups 
Catalase, 
ukat/kg 

API 

1 Control 7,2±0,1 3,1±0,6 

2 Adrenoblockers 5,5±0,4 
р<0,01 

2,9±0,2 
р>0,6 

3 Atropine 6,9±0,2 
р>0,05; 
р1<0,05 

2,4±0,3 
р>0,1; 

р1>0,05 
Notes: р – compared to gr. 1; р1 – compared with gr. 2 

 
does not affect the activity of catalase. The API 
index does not change much after blockers. 

In rats with adrenaline stress, an increase in 
glucose levels (to 7.46 ± 0.3 mmol  / l), 
triglycerides (to 1.42 ± 0.1 mmol/l) and 
cholesterol (to 1.56 ± 0.08 mmol / l).  

Application of gel with adrenoblockers in the 
rats of the main group causes a certain decrease 
in these parameters: glucose up to 7.63 ą 0.41 
mmol / l, triglycerides up to 1.25 ą 0.37 mmol / l 
and cholesterol up to 1.85 ± 0.11 mmol / l In 
animals of the control group there was a similar 
decrease in these parameters: glucose to 7.15 ± 
0.22 mmol / l, triglycerides - to 1.03 ± 0.09 mmol / 
l and cholesterol - to 1.90 ± 0.05 mmol / l . There 
was no statistically significant difference between 
the data of animals of the 2nd and 3rd groups (p> 
0.05). 

In rats with adrenaline stress, an increase in the 
marker of microbial contamination of urease (to 
1.40 ± 0.14 nkat / l), a decrease in the level of 
protection - lysozyme (up to 63 ± 3 units / l) and 
an increase in the level of dysbiosis to 1.81 ± 0 , 22 
units. Gel applications with blockers reduce the 
urease activity to 0.66 ± 0.21 nk / l and increase 

lysozyme levels to 73 ± 6 units / l. This leads to a 
significant reduction in the degree of dysbiosis - to 
0.74 ± 0.20 units. 

The development of adrenaline stress causes in 
animals changes in inflammation (elastase) and 
peroxidation (malonic dialdehyde - MDA) in 
animals. In particular, the level of elastase 
increases to 138 ± 10,4 ucat / l, and the content of 
MDA increases to 1.06 ± 0.06 mmol / l. Gel 
applications with adrenoblockers result in animals 
of the 2nd group to a significant decrease in these 
parameters: elastase to 112.4 ± 12.0 ucat/l and 
the MDA content to 0.90 ± 0.02 mmol / l. 

Discussion. Studies have shown that 
adrenoblockers activate in gums lysozyme, reduce 
the degree of dysbiosis and the activity of 
catalase, increase the mineralization activity of 
periodontal bone tissue. 

Thus, application of a gel with adrenoblockers 
produces an anti-inflammatory effect, but more 
definitely normalizes the processes of 
peroxidation of lipids. 

Conclusions. The complex of adrenoblockers 
(zoxon + sibazon + nitsergolin) produces 
antidisbiotic, anti-inflammatory and 
parodontoprotective effects, as well as increases 
the level of the MI index. 
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