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Abstract:  

Rationale.Despite the ongoing research and the respectively taken preventive measures, the 

prevalence of periodontal diseases reveals no tendency towards a decrease. When against a number of 

somatic diseases (peptic ulcer, diabetes mellitus, etc.), inflammatory and destructive issues affecting 

periodontium turn even more aggressive, whereas conventional treatment fails to ensure stable long-term 

remission. Antioxidant drugs, while activating the energy-synthesizing functions of mitochondria, correct 

disorders in the microcirculation system, as well as they improve the rheological properties of blood, and 

activate the immune system.Aim of study.The study was aimed at producing clinical and lab-data based 

substantiation of employing antioxidant drugs within comprehensive treatment offered to cases of 

periodontitis where patients feature a comorbid pathology.Materials and methods.The study methods 

included a clinical and laboratory examination and treatment of 232 patients aged 18-60 whose diagnoses 

were K25 and K26, and who suffered from chronic periodontitis. The entire pool of patients was broken 

randomly into groups depending on the treatment offered for chronic periodontitis. In Group I (117 

patients), the treatment was carried out following the StAR Clinical Recommendations, whereas Group II 

(115 patients) had Mexidol antioxidant drug included into the treatment plan. Both groups were given first-
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line pharmacotherapeutic support for peptic ulcer disease. The control group were 25 basically healthy 

individuals.During the study, the oral fluid cytokine content (IL-6, IL-10, IL-12, IL-18), the proliferative 

activity of gingival epithelial cells (IKi-67, Iapopt, Ibcl-2) were identified, as well as gingival epithelial cells 

immune-positive to NO-synthase, endothelin-1 and melatonin were detected both prior to and after 

treatment. The obtained materials were processed with the EXCEL and STATISTICA 6.0 statistical 

software packages.Results.The comprehensive treatment of periodontitis employed to deal with cases 

featuring comorbid pathology, where Mexidol was added to the standard mode, resulted in normalized 

proliferation and apoptosis in gingival epithelial cells, as well as in positive dynamics in the quantitative 

density of gingival epithelial cells immune-positive to nitric oxide synthase and melatonin; another 

beneficial effect observed was concentration of the studied cytokines in the oral fluid that persisted after 2 

months. However, there was hyperplasia of gum cells immune-positive to endothelin-1 to be seen in both 

groups of patients suffering from moderate and severe periodontitis. .Conclusion.Mexidol, introduced into 

the treatment, allowed bringing down the recurrence rate and maintain periodontitis remission in 90.4% of 

patients with comorbid pathology. 

Keywords: periodontitis, comorbid pathology, antioxidant drugs. 

 

Introduction. 

Inflammatory periodontal diseases rate among the leading issues faced by dentistry 

nowadays. Periodontitis is one of the causes behind connective tissue destruction, bone 

resorption and the development of periodontal pockets, which often leads to pathological 

mobility and loss of teeth [1-5]. 

The wide prevalence of this pathology, its progressive course and the low effectiveness of 

treatment and preventive measures mean that inflammatory diseases of periodontal tissues are to 

be viewed as relevant and serious not from both the medical stance, yet also from the social one 

[6-10]. 

The diagnosis of periodontal diseases relies on data coming from clinical and X-ray 

examination, which allows identifying the severity of a disease that has developed already [11-15]. 

Potential prediction of the disease course would make grounds for getting an idea of the content 

and scope of treatment measures, and for preventing possible exacerbation of periodontitis. The 

search for extra diagnostic criteria that would help obtain information concerning the patient’s 

status in terms of belonging to a particular risk group, the disease course and the treatment 

effectiveness is something reasonable and clinically justifiable [16-22]. 

97% of patients with periodontal diseases have pathology of internal organs detected in 

them, this pointing at common pathogenetic links between the health issues [23]. The traditional 

methods used to treat inflammatory periodontal diseases are aimed at eliminating the microbial 

factor and imply the control of plaque development, the use of local and general anti-microbial, 

anti-inflammatory drugs, as well as at improving surgical approaches to eliminating the infection 

and destruction focus in the periodontium. However, they are not always effective enough and 

often are not enough to prevent the pathology worsening. Antioxidants and antihypoxants, if 

used in the comprehensive treatment of inflammatory periodontal diseases combined with 

gastric ulcer (GU) and duodenal ulcer (DU), present a promising option [24,25]. 

Recent years have witnessed an antioxidant like Mexidol (3-hydroxy-6-methyl-2-

ethylpyridine succinate) – a substance structurally similar to vitamin B6 group compounds – 
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used successfully in many areas of clinical medicine [26]. The benefits that Mexidol offers 

include antioxidant, antihypoxic, immunomodulatory and antimicrobial effects [27,28]. 

Aim of study. 

The aim of the study implied clinical and laboratory explanation for the use of antioxidant 

drugs in comprehensive treatment offered for chronic generalized periodontitis (CGP) in 

patients with comorbid pathology. 

Materials and methods. 

In order to carry out the effectiveness assessment for Mexidol introduced into the treatment 

of periodontitis against GU and DU, the 232 patients were divided into 2 main groups. Group I 

included 117 patients who were given standard dental treatment subject to the Clinical 

guidelines for the diagnosis of Periodontitis. In Group II (115 patients), Mexidol was added to the 

treatment plan. The drug in question was used according to the scheme as follows: 2 ml of 5% 

solution, intramuscular, 1 time a day, as well as applications 2-3 times a day into the periodontal 

pocket (preparation: open 1 ampoule of the drug to soak the turunda with the solution and to be 

further placed in the periodontal pocket for 20 minutes). The recommended procedure was 

brushing the teeth with toothpaste from the MEXIDOL dent series (2 times a day for 3-5 minutes). 

The control group included 25 virtually healthy individuals. 

The treatment of patients with peptic ulcer disease relied on the Russian 

Gastroenterological Association (RGA) clinical recommendations, and included a proton pump 

inhibitor – Omeprazole (20 mg 2 times a day), as well as two antibacterial drugs: Clarithromycin 

(500 mg 2 times a day), and Amoxicillin (1 g 2 times a day for 7 days), then – Omeprazole (40 mg/ 

day for 4-6 weeks). 

The clinical diagnosis was given based on the classification of periodontal diseases (1983, 

rev. in 2001), as well as on ICD-C-3. The GU diagnosis relied on the classical criteria [29] and 

was set in view of clinical, endoscopic, functional and morphological data.  

The inclusion criteria for the patients to join the study were as follows: both sexes; age – 18-

60; diagnosed chronic generalized periodontitis against GU and DU in the acute phase; signed 

protocol of informed consent concerning the purpose and type of the activity to be carried out. 

The exclusion criteria were: dental anomalies and deformities; dentition extended defects 

and pathological erasure; orthodontic appliances; Gu and DU complications (bleeding, 

perforation); long-term non-scarring gastric ulcer (12+ weeks) and duodenum ulcer (8+ weeks); 

concomitant diseases affecting the digestive system (chronic pancreatitis, chronic cholecystitis, 

chronic hepatitis in its acute phase); diabetes mellitus; severe concomitant health issues 

(myocardial infarction, acute cerebrovascular accident); tumors of any localization; complicated 

allergy history in relation to drugs to be used through the treatment; the patient’s refusal to 

undergo examination. 

To identify gum epithelial cells producing endothelin-1, melatonin and NO-synthase, as 

well as to study the proliferative activity of cells, an immunohistochemical study was performed 

using monoclonal mouse antibodies to NO-synthase (1:150, Novocastra), to endothelin-1 (Sigma, 

St. Louis, USA, titer 1:200), Ki-67 protein (1:100, Novocastra), Bcl-2 anti-apoptotic protein (1:100, 

Novocastra), rabbit antibodies to melatonin (1:100, CIDtech Res. Comp.). The proliferation index 

(Ki-67 nuclear label) and the apoptosis index were calculated as the rate (%) of positively 

colored nuclei of gingival mucosa epithelial cells based on the formula:  
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Ix (%) = N (x / N (i-heme) x 100, where N is the number of Moser-stained apoptotic nuclei 

or the number of Ki-67-positive nuclei per 1 sq.mm of the section area; N(i-heme) is the number 

of cell nuclei stained with hematoxylin on serial a slice at the examination area. Similarly to the 

apoptosis (Iapopt) and proliferation indices (I KI-67), the Bcl-2 (which is an apoptosis 

suppressor) label index (Ibcl-2) was identified. 

The indices were calculated in 10 view fields on three biopsy sections. The test area used to 

identify the indices included at least 2,000 cell nuclei. The concentration of IL-6, IL-10, IL-12 and 

IL-18 in the oral fluid was detected through a solid-phase enzyme immunoassay using a Uniplan 

enzyme immunoassay analyzer with the following kits: Interleukin-6 and Interleukin-10 

(Cytokine, LLC, Russia), Interleukin-18 – IFA – BEST (Vector-Best, CJSC, Russia) and 

Interleukin-12+p40 (IBL, USA). 

The statistical processing of the study results was performed with the EXCEL and 

STATISTICA 6.0 software package, where the average value and the error of the average were set 

employing the Student and Mann-Whitney reliability criteria. The study was approved by the 

Ethics Committee of the Saratov State Medical University. 

Results 

The effectiveness of the traditional treatment enhanced with Mexidol when dealing with 

patients suffering from periodontitis of various severity degrees has been proven through the 

positive dynamics of dental indices (Table 1).  

Table 1. Dynamics of periodontium clinical indicators, examination carried out 2 months 

following treatment  

Group of patients SBI РМА  OHI-s 

Patients with mild 
CGP against GU 

Prior to treatment, n=117 2.210.08 50.272.14 2.410.06 

Group I, n=62 0.620.07* 18.250.37* 1.380.07* 

Group II, n=55 0.300.05*#  5.880.32*#  1.060.06*#  

Patients with 
moderate and severe 
CGP against GU 

Prior to treatment, n=115 2.500.08 60.442.14 2.620.07 

Group I, n=55 0.760.08* 20.360.48* 1.560.08* 

Group II, n=60 0.350.07*#  12.240.45* #  1.250.08* #  

Note: * the indicators are significantly different from the values registered prior to treatment; # - 

the indicators in Group II feature significant differences compared to the values in Group I 

(p<0.05). 

According to all the respective index indicators (OHI-s, SBI, PMA), in Week 2 of the 

treatment and 2 months into the treatment following its start, the indicators in Group II patients 

were significantly lower than in Group I. 

Remission of mild periodontitis in Group II was to be observed in all patients with an 

average of 9.750.26 days, respectively, which is in a shorter time if compared to Group I. 

Analyzing the postoperative period course following the surgical stage, we are safe to say that the 
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patients of Group II had pain and collateral tissue edema disappearing on Day 3.2 ± 0.3, whereas 

their counterparts of Group I featured similar phenomena on Day 4.7 ± 0.3. Healing at the 

surgical intervention spot in Group II was observed on average following 8.0±0.4 days, while in 

Group I – after 10.6±0.5 days (p<0.05). 

An analysis of the regression of subjective and objective symptoms of periodontal diseases 

revealed that 2 months into the treatment, all the patients suffering from mild periodontitis had 

their remission remaining. Remission of moderate and severe periodontitis was identified in 

95.7% of Group II patients and in 69% of the cases in Group I (p<0.05). 

To obtain objective information concerning the periodontal tissues status after 

comprehensive treatment with Mexidol, the cell renewal dynamics was analyzed, as well as that 

of the status of neuroendocrine and cytokine regulation elements.  

The results of morphometric analysis of gingival epithelial cells in Group II helped reveal 

improved proliferation and gingival epithelial apoptosis, along with positive dynamics in the 

quantitative density of epithelial cells immune-positive to nitric oxide synthase and melatonin, 

which could be accounted for by the anti-inflammatory and immunomodulatory effects of 

Mexidol. Furing that, hyperplasia of gum cells immune-positive to endothelin-1 persisted after 

treatment in both groups of patients with moderate and severe periodontitis(Table 2). 

Table 2. The dynamics of cellular renewal in gingival epithelial cells, examination carried 

out 2 months following treatment 

Group of patients I Ki-67 (%) I apopt (%) Ibcl-2 (%) 
Virtually healthy individuals, n=25 

13.50.7 0.520.04 2.9±0.3 

Patients with mild CGP 
against GU Group I, n=62 16.01.3 0.580.06 3.30.5 

Group II, n=55 14.00.8 0.470.06 3.80.5 

Patients with moderate 
and severe CGP against 
GU 

Group I, n=55 23.41.5* 0.670.05* 10.60.8* 

Group II, n=60 12.71.2# 0.500.04# 6.00.5*# 

Note: the calculations are offered for 1 sq.mm of gum; *– the indicators reveal significant 

differences compared with the similar ones in the group including healthy individuals (p<0.05); # 

– indicators in Group II differ significantly from the values in Group I (p<0.05). 

 

Analysis of cytokine balance indicators showed that 2 months following the treatment, 

Group II patients were observed to have improvement in IL-6, IL-10, IL-12 and IL-18 levels in oral 

fluid (Table 3). 

Table 3. Quantitative description of gingival epithelial cells immune-positive to endothelin-

1, melatonin and NO-synthase, patients examined 2 months following treatment 

Group of patients 
NO-synthase-
immune-positive 
cells 

Endothelin-1-
immune-positive 
cells 

Melatonin-
immune-positive 
cells 

Virtually healthy individuals, n=25 
4.40.7 5.20.6 12.51.1 
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Patients with mild CGP 
against GU 

Group I, n=62 5.70.6 6.00.7 13.21.0 

Group II, n=55 6.70.9 7.50.9 13.71.3 

Patients with moderate 
and severe CGP against 
GU 

Group I, n=55 10.30.9* 22.41.0* 8.20.7* 

Group II, n=60 5.50.7# 14.01.2*# 11.20.7# 

Note: the calculations are offered for 1 sq.mm of gum; *– the indicators reveal significant 

differences compared with the similar ones in the group including healthy individuals (p<0.05); # 

– indicators in Group II differ significantly from the values in Group I (p<0.05). 

 

Prospective follow-up in patients treated with Mexidol showed 100% of the patients 

having remission of mild periodontitis persisting after 6 months; for moderate and severe cases 

the same factor value was 90.4%. Talking of patients receiving conventional therapy, the rate of 

remission persisting for mild periodontitis cases was 95%, while for moderate and severe cases 

the rate in question was 58%(Table 4). 

Table 4. Oral fluid cytokine content dynamics, patients examined 2 months following 

treatment 

Group of patients 
Indicator 

IL-6,  
pg/ml 

IL-10, 
pg/ml 

IL-12, 
pg/ml 

IL-18, 
pg/ml 

Virtually healthy individuals, n=25 
12.60±1.51 7.20±1.02 18.5±1.43 11.32±1.26 

Patients with mild 
CGP against GU 

Group I. n=62 16.82±1.57 6.40±0.94 23.5±2.59 12.40±1.43 

Group II. n=55 10.73±1.49 9.37±1.63 17.8±1.68 16.45±2.34 

Patients with 
moderate and 
severe CGP against 
GU 

Group I. n=55 48.6±4.37* 54.8±4.06* 22.72±2.6 38.3±2.53* 

Group II. n=60 15.4±2.05# 11.7±2.56# 20.82±1.0 14.6±1.64# 

Note: * the indicators are significantly different from the values registered for healthy 

individuals; # - the indicators in Group II feature significant differences compared to the values 

in Group I (p<0.05). 

Discussion. 

The high clinical efficacy demonstrated by Mexidol introduced into treatment of 

periodontitis against peptic ulcer disease was associated with positive dynamics in the 

quantitative density of gingival epithelial cells immune-positive to nitric oxide synthase and 

melatonin, as well as with improved proliferation and apoptosis of gingival epithelial cells and 

cytokine content in oral fluid, and this outcome is generally in line with the data reported by 

other authors [30-32]. The results obtained allow claiming a restored balance between aggression 

factors and cytoprotective properties of periodontitis, which serves a favorable ground for 

remission in case of periodontitis. 

Conclusion. 
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Using Mexidol allowed reducing preoperative preparation time down to 9-10 days, as well 

as arrive at stable remission for cases of moderate and severe periodontitis in 90.4% of the 

patients featuring comorbid pathology, within 6 months of follow-up. 

Conflicts of interest. The author have no conflicts of interest to declare. 

Funding. There was no funding for this study. 

References 

1. Chapple I.L.C., Mealey B.L., Van Dyke T.E. Periodontal health and gingival diseases and conditions on an intact and a 

reduced periodontium: Consensus report of workgroup 1 of the 2017 World Workshop on the Classification of Periodontal and 

Peri-Implant Diseases and Conditions. J Periodontol. 2018 Jun;89 Suppl 1:S74-S84. https://doi.org/10.1002/JPER.17-0719.  

2. Nazir M, Al-Ansari A, Al-Khalifa K, Alhareky M, Gaffar B, Almas K. Global Prevalence of Periodontal Disease and Lack 

of Its Surveillance. The Scientific World Journal. 2020;2020:1-8. https://doi.org/10.1155/2020/2146160. 

3. Eremin O.V., Ostrovskaya L.Yu., Zakharova N.B., Katkhanova L.S., Kobzeva J.A. The information value of crevicular 

fluid immunoregulatory mediator quantitative assessment in predicting the nature of the inflammatory periodontal disease 

course. Parodontologiya. 2022;27(3):209-216. https://doi.org/10.33925/1683-3759-2022-27-3-209-216. (In Russ.). 

4. Domenyuk D.A., Gilmiyarova F.N., Shkarin V.V., Dmitrienko S.V., Kochkonyan T.S. Biochemical and 

immunohistochemical studies of matrix metalloproteinases in periodontal disease pathogenesis affecting children with 

connective tissue dysplasia syndrome. Archiv EuroMedica. 2023;13(1):219. https://doi.org/10.35630/2023/13/1.219. 

5. Davydov B.N., Domenyuk D.A., Kochkonyan T.S. Matrix metalloproteinases system profile analysis and their 

endogenous inhibitors in children with periodontal diseases and various dysplasia phenotypes. Parodontologiya. 2023;28(4):323-

335. (In Russ.) https://doi.org/10.33925/1683-3759-2023-814. (In Russ.). 

6. Dumitrescu A. Editorial: Periodontal Disease - A Public Health Problem. Frontiers in Public Health. 2016;3:278. 

https://doi.org/10.3389/fpubh.2015.00278. 

7. Ostrovskaya L.Yu., Eremin O.V., Zakharova N.B. Gum fluid biomarkers in personalized diagnostics of inflammatory 

periodontal diseases. Archiv EuroMedica. 2021;11(4):126-131. https://doi.org/10.35630/2199-885X/2021/11/4/30. 

8. Domenyuk D.A., Kochkonyan T.S., Konnov V.V. Jaw bones microarchitectonics and morphology in patients with 

diabetes mellitus. Archiv EuroMedica. 2022;12(6):26. https://doi.org/10.35630/2022/12/6.26. 

9. Davydov B.N. Modern possibilities of clinical-laboratory and x-ray research in pre-clinical diagnostics and prediction of 

the risk of development of periodontal in children with sugar diabetes of the first type. Part I. Periodontology, 2018; Vol. 23; 3-

23(88): 4-11. DOI:10.25636/PMP.1.2018.3.1 

10. Basov A.A., Ivchenko L.G., Domenyuk D.A. The role of oxidative stress in the pathogenesis of vascular complications in 

children with insulinable sugar diabetes. Archiv EuroMedica. 2019;9(1):136-145. https://doi.org/10.35630/2199-885X/2019/9/1/136 

11. Mysak J, Podzimek S, Sommerova P, Lyuya-Mi Y, Bartova J, Janatova T, et al. Porphyromonas gingivalis: major 

periodontopathic pathogen overview. Journal of immunology research. 2014;2014:1-8. https://doi.org/10.1155/2014/476068. 

12. Ivchenko L.G. Influence of severity of type I diabetes mellitus in children on dental status and immunological, 

biochemical parameters of blood serum and oral fluid. Part I. Periodontology. 2017; Vol. XXII; 2 (83): 53-60. (In Russ.). 

13. Davydov B.N., Dmitrienko S.V. Peculiarities of microcirculation in periodont tissues in children of key age groups 

sufficient type 1 diabetes. Part I. Periodontology. 2019; Vol. 24, 1-24(90): 4-10. https://doi.org/10.25636/PMP.1.2019.1.1. (In Russ.). 

14. Domenyuk D.A., Kochkonyan T.S., Dmitrienko S.V. Periodontal tissue morphology in children with abnormal occlusion 

and connective tissue dysplasia syndrome. Archiv EuroMedica. 2022;12(5): 18. https://doi.org/10.35630/2199-885X/2022/12/5.18. 

15. Domenyuk D.A., Sumkina O.B., Mikutskaya N. Histomorphometric assessment of architectonics and vascularization in 

maxillary alveolar process bone tissue. Archiv EuroMedica. 2023;13(3):308. https://doi.org/10.35630/2023/13/3.308. 

https://doi.org/10.1155/2020/2146160
https://doi.org/10.35630/2023/13/1.219
https://doi.org/10.33925/1683-3759-2023-814
https://doi.org/10.3389/fpubh.2015.00278
https://doi.org/10.35630/2199-885X/2021/12/5.18
https://doi.org/10.35630/2022/12/6.26
https://doi.org/10.35630/2199-885X/2019/9/1/136
https://doi.org/10.1155/2014/476068
https://doi.org/10.35630/2199-885X/2022/12/5.18
https://doi.org/10.35630/2199-885X/2022/12/5.18
https://doi.org/10.35630/2023/13/3.308


OTORHINOLARYNGOLOGY, HEAD and NECK PATHOLOGY (ORLHNP) 2024, 3(2)  ISSN 2989-1523 (Online)  
 

31 

 

16. Heidari Z, Moudi B, Mahmoudzadeh-Sagheb H. Immunomodulatory factors gene polymorphisms in chronic 

periodontitis: an overview. BMC Oral Health. 2019;19(1):29. https://doi.org/10.1186/s12903-019-0715-7. 

17. Gilmiyarova F.N., Ivchenko L.G. Clinical and diagnostic significance of the activity of matrix metalloproteinase and 

their tissue inhibitors in assessing the condition of periodontal tissues in children with type 1 diabetes mellitus. Part I. Children's 

dentistry and prevention. 2017; Vol. XVI; 4 (63): 14-19. (In Russ.). 

18. Renvert S, Persson RE, Persson GR. Tooth loss and periodontitis in older individuals: results from the Swedish National 

Study on Aging and Care. J Periodontol. 2013 Aug;84(8):1134-44. doi: 10.1902/jop.2012.120378. 

19. Davydov B.N., Dmitrienko S.V. Peculiarities of microcirculation in periodont tissues in children of key age groups 

sufficient type 1 diabetes. Part II. Periodontology. 2019; Vol. 24, 2: 108-119. https://doi.org/10.33925/1683-3759-2019-24-2-108-119. 

(In Russ.). 

20. Domenyuk D.A., Sumkina O.B., Dmitrienko S.V. Histological and morphometric studies of bone tissue autografts from 

intraoral and extraoral donor zones. Archiv EuroMedica. 2023;13(2):215. https://doi.org/10.35630/2023/13/2.215. 

21. Domenyuk D.A., Ostrovskaya L.Yu., Eremin O.V. Morphological features of dental tissues in streptozotocin-induced 

diabetes mellitus model. Archiv EuroMedica. 2023;13(4):821. https://doi.org/10.35630/2023/13/4.821. 

22. Ivchenko L.G. Influence of severity of type I diabetes mellitus in children on dental status and immunological, 

biochemical parameters of blood serum and oral fluid. Part II. Periodontology. 2017; Vol. XXII; 3 (84): 36-41. (In Russ.). 

23. Tsepov L.M., Nikolaev A.I. Multiple chronic system diseases and periodontal pathology. 

Parodontologiya.2019;24(2):127-131. https://doi.org/10.33925/1683-3759-2019-24-2-127-131. (In Russ.). 

24. Lkhasaranova I.B., Pinelis Y.I. The impact of Cortexin on cytokine levels in the treatment of moderate chronic 

generalized periodontitis in young and middle-aged people. Parodontologiya. 2023;28(4):389-395 (in Russ.). 

https://doi.org/10.33925/1683-3759-2023-820. 

25. Ostrovskaya L.Y., Kobzeva Y.A., Parfenova S.V. et al. Effectiveness of ascorbic acid electrophoresis in complex 

treatment of patients with comorbid pathology: periodontitis and ulcer disease. Bulletin of physiotherapy and resortology. 

2021;27(3):129-133 (in Russ https://doi.org/10.37279/2413-0478-2021-27-3-129-133. 

26. Nagler R.M., Klein I., Zarzhevsky N, Drigues N, Reznick AZ. Characterization of the differentiated antioxidant profile 

of human saliva. Free Radic Biol Med. 2002 Feb 1;32(3):268-77. doi: 10.1016/s0891-5849(01)00806-1.  

27. Silva P.V.D., Troiano J.A., Nakamune A.C.M.S., Pessan J.P., Antoniali C. Increased activity of the antioxidants systems 

modulate the oxidative stress in saliva of toddlers with early childhood caries. Arch Oral Biol. 2016 Oct;70:62-66. doi: 

10.1016/j.archoralbio.2016.06.003. 

28. Martins J.R., Díaz-Fabregat B., Ramírez-Carmona W., Monteiro D.R., Pessan J.P., Antoniali C. Salivary biomarkers of 

oxidative stress in children with dental caries: Systematic review and meta-analysis. Arch Oral Biol. 2022 Jul;139:105432. doi: 

10.1016/j.archoralbio.2022.105432.  

29. Ivashkin V.T., Maev I.V., Tsarkov P.V. et al. Diagnosis and treatment of peptic ulcer disease in adults (Clinical 

recommendations of the Russian Gastroenterological Association, the Russian Society of Colorectal Surgeons and the Russian 

Endoscopic Society). 2020;30(1):49-70. https://doi.org/10.22416/1382-4376-2020-30-1-49-70 (in Russ). 

30. Pivovarov Y.I., Dmitrieva L.A., Sergeeva A.S. et al. Effect of antioxidant drug "Mexidol" on protein components of 

erythrocyte cytoplasmic membrane in patients with ulcerative colitis. Acta Biomedica Scientifica. 2020;5(2):83-89. 

https://doi.org/10.29413/ABS.2020-5.2.10 (in Russ). 

31. Udyanskaya I.L., Slonskaya T.K., Yankova V.G. et al. Stability study of restorative properties of Mexidol in the 

composition of parapharmaceuticals for the prevention and complex therapy of periodontal diseases in adolescents. Issues of 

practical pediatrics. 2020; 15(3): 90-96. https://doi.org/10.20953/1817-7646-2020-3-90-96 (in Russ). 

32. Polozova E.I., Trokhina I.E. Ways to improve the effectiveness of treatment of gastric and duodenal ulcer disease. 

Scientific review. Medical Sciences. 2018; 2: 24-28 (in Russ).  

https://doi.org/10.1186/s12903-019-0715-7
https://doi.org/10.35630/2199-885X/2022/12/5.18
https://doi.org/10.35630/2023/13/2.215
https://doi.org/10.35630/2023/13/4.821

