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Abstract: 

    diabetes mellitus (DM) is a leading cause of morbidity and mortality in many conditions 

like, retinopathy, neuropathy, and cardiovascular disease.. A significant problems of the oral 

cavity being innervated as well. A substantial amount of research has been paid to the 

interaction between the mouth and DM during the last decade. Nevertheless, several studies 

look at the relationship between periodontitis and DM and only elevated blood glucose levels, 

rather than both of these conditions together. In this assessment, we will look at the possible 

risks of teeth, such as dental caries, dry mouth, oral mucosal disease, flavor abnormalities, 

and periodontal jaw pain. An epidemiological review of any of all oral complications will be 

performed, after which we will make recommendations on each of treatments for each will be 

made. Additionally, we will review pathogenic pathways associated with DM that could be 

seen in oral complications will be included, The aim  of this review is to focus on the relation 

of DM with  oral cavity teeth problems and their management.   

Keywords: hyperglycemia, diabetes mellitus, insulin resistance, oral complications. 

Introduction: 

     It is a condition defined by high blood sugar levels that are caused by inadequate insulin 

secretion or deficient insulina (1). DM can be defined as two distinct sub-classifications of 

DM: Type 1 (T1DM; 5-10% of cases) and Type 2 (T2DM; 90-95%) (2). All other forms of 

diabetes except for gestational diabetes, maturity-onset diabetes, metabolic dysfunction, drug-

driven diabetes, and genetically induced diabetes, have endocrine aspects of them (2). 

roughly 451 million people (9% of the global population) worldwide are now plagued by 

DM; by 2045, that figure is projected to increase to 693 million (an further 9% of the 

population) (3). In 2017 would likely result in an estimated 5 million deaths induced by 

diabetes-related deaths and costs of 850 billion (3). It is likely that DM retinopathy, 

nephropathy, and cardiovascular disease are the most prevalent long-term complications of 

growth. this occurring as a consequence of physiological abnormalities such as 

hyperglycemia, insulin tolerance, and other causes including hypertension (4, 5).  
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    There have been previous claims of a possible correlation between DM and periodontitis, 

with dentures in particular. The word “diabetic gum disease” was first described in the 

medical literature as far back as 1899 (6). However, Loë appeared in print in 1993 before 

periodontitis was properly described as a result of type 1) (7). In periodontiasis, this supports 

(periapical ligament, periodontal bone, and root cementum) are both destroyed and it is multi-

systemic, long-persistent, and if left untreated will lead to permanent alveolar bone loss (8). It 

is believed that around 30-50% of adults have the more common form of periodontitis, with 

9-11% showing significant signs (9, 10). There have been several research looking at the 

connection between DM and periodontitis over the years. the common impression is that 

patients have an increased frequency, a higher proportion, prevalence, and seriousness of 

periodontitis (11). Additionally, it has also recently been shown to be bidirectional (12). 

    In addition, those who have DM as well as periodontitis often have a harder time 

stabilizing metabolic function and also developing other complications (13). An aggressive 

periodontractal therapy showed to boost glycemic function for patients with diabetes and 

periodontitis (14, 15). While a biologic pathways have been hypothesized to exist, there is 

currently no agreement among scientists regarding the existence of a causal relationship 

between DM and periodontitis. GDM appears to be as well-defined as other chronic 

complications (16). Furthermore, diabetics have an equal chance of developing periodontitis 

(17). One of the most common pathogenetic processes that has been proposed for DM is 

hyperglycemia, but some non-diabetic causes of hyperglycemia have also been overlooked in 

the investigation of the quest for more probable pathogenetic mechanisms. dental caries, dry 

mouth, fungal infections, oral cancer, and other oral complaints are typically ignored in 

clinical research and scientific studies, until it can be seen to be associated with periodontitis. 

Diabetes care & oral health  

    A complicated and difficult condition such as DM necessitates ongoing medical 

supervision. In the management of diabetes, the key objectives are to delay or avoid 

microvascular and macrovascular complications and also to improve overall quality of life 

(18, 19). One of the keys to managing DM is managing glycemic regulation, but this 

difficulty necessitates a multivariate method. and in addition to an open care in secondary 

(The Netherlands offers primary and secondary level medication for T2DM) (19).  

    The broad philosophy of this curriculum is interdisciplinary, with the emphasis on general 

practice (GP). To endorse dietary improvements, eye and footcare and substance 
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administration, doctors work closely with dieticians and physical therapists. As long as the 

dentist is at the patient's hand, teamwork within a multi-disciplinary team seems only 

appropriate, given the nature of DM. One principal recommendation of the Dutch College of 

General Practitioners seeks to improve and encourage evidence-based general practice. As of 

this updated information demonstrated a correlation between DM and oral health, a new 

advisory on oral health was issued in 2013 with this guidance added. At any regular 

appointment, the doctor tells patients to inspect their mouths and to go to the dentist or dental 

twice a year (19). An IDF, American Diabetes Association (ADA), and the Centers for 

Disease Control and Prevention have also made similar suggestions on the dangers of type 2 

diabetes (11, 20-22). 

    It seems that there is a bi-directional link between dental diseases and periodontal pain, but 

our focus is on periodontal pain so other diseases and complaints are likely to be present As 

suggested by the abovementioned recommendations, pay attention to your mouth hygiene. 

But for the moment, though having the effect on day-to-to-day practice has been important to 

it (23). DM patients know nothing about oral health and its relationship to their diabetes (24). 

Here are two distinct elements that are prominent in the standards for medical practitioners: 

First, dental and medical practitioners can engage in partnership to ensure overall success. 

This isn't always as easy as it seems in everyday life. The flow of knowledge between Dutch 

internists and dentists was disappointing. a lot less than half of the oral health questionnaires 

were returned to the diabetologist who conducted the assessment (25). More likely, contact 

was complicated since the two groups were not used to talking to each other, and there was 

no history of collaboration between them. There could be another factor complicating the 

proposal: monetary backing. However, new studies proved that, amid the occurrence of many 

challenges, medical and dental care workers were open to the patient care plans incorporating 

interdisciplinary healthcare (26). 

It has not been studied if this technique is beneficial to the patient. Primary care professionals 

such as general physicians and dental practitioners are strongly advised to scan for 

periodontitis is a second important element of the medical recommendations for diabetes. The 

primary aim is to identify periodontognathic disorder and assist with management with 

periodontal control (14). As of yet, a dentist, recording periodontal health using a certified 

periodogram is the most accurate method.  
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    Patients usually don't have the patience, experience, and will be glad to use anything that 

didn't take time and was easy to do. Although several developments have been made in the 

usage of saliva or self-reported periodontitis as a periodontal test, no easy-to-apply screening 

method is available yet. Such a diagnostic test may have clinical ramifications with anything 

than rheumatoid arthritis (32), since atherosclerosis and unfavorable pregnancy results are 

often linked (35). 

Potential oral complications of Diabetes Mellitus 

     In the previous segment, the major pathophysiologic components of DM—metabolic and 

cardiovascular disruptions, especially involving the endothelium—were outlined. that 

patients with diabetes have a greater risk of oral problems (6, 36). Topics in this segment 

include DM related oral conditions that could be covered here. the relationship of each oral 

complication is noted, followed by a discussion from an epidemiologic perspective Next, we 

will use the five previously described processes (hyperglycemia, insulin resistance, 

hypertension, dyslipidemia, and immune dysfunction) in order to identify potential disease 

pathways. 

   Epidemiology Periodontic disorder has been suspected of being a risk factor in DM for a 

long time. Since Loë proposed in '93, periodontias has been a disorder of special interest to 

DM researchers. Periodontitis is defined in many narrative analyses (7, 8, 38-40) and a major 

study (43) as having an association with DM and possibly a trigger for it. Most research that 

examine the distribution of periodontal teeth in patients with DM have shown that incidence 

is increased. For the most part, however, few long-term research are accessible, 

notwithstanding their importance for determining causality. This was vital data, which came 

from work with the Pima Indians in the 1990s, who have the highest T2DM (diabetes in 

pregnancy) prevalence in the world. Indeed, of people with diabetes was found to have a 

greater periodontiasis (44, 45). Furthermore, the occurrence of periodontitis was significantly 

higher among subjects with improperly regulated diabetes, or those without medical therapy 

(46). In this population, the risk of alveolar bone loss was greater, together with the 

development of the disease (47). 

    Many authors established the well-known association between periodontitis and pre-type 

diabetes (48, 49). Well-controlled diabetics have a similar chance of periodontosis (50, 51). 

this was shown in a major clinical study, where both glycemic regulation and periodontal 

attachment failure were part of the hypothesis and significantly related to DM (52). 
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Inflammation of patients with diabetic periodontopathies decreased the glycemic balance, 

reducing bleeding by 50%. (53). DM does not seem to be associated with periodontal 

abscesses. It is only for a single abscesses tend to be thought to be connected to local 

problems like diabetes, but multiple abscesses commonly represent a systemic causes, such as 

untreated diabetes (54). Chronic periodontitis was used as the most often seen presentation in 

the majority of the tests, which did not include any further detail on the condition. We have 

recently established a new periodontic classification and periodontitis case description so as 

to not to complicate matters; hence, we won't do so in this report (55). 

Pathogenesis 

    Periodontitis can be associated with a high blood glucose levels (i.e., hyperglycemia) in 

well-known ways. While the well-documented DM symptoms are of course connected to 

hyperglycemia, little is known about DM-associated periodontal disorder. However, the 

fundamental cause, oxidative stress, which occurs all other times a new teeth erupt, impacts 

periodontal wellbeing as well (56). Some tests find lower amounts of antioxidants in the 

blood, periodontal tissue, and saliva of patients with DM and periodontitis, indicating a 

degree of oxidative stress (57-60). This research concluded that increased tissue reactive 

oxygen species (a indicator of oxidative stress through Laser Doppler Flowmetry or LDF) 

contributed to an increase in gum disease in mice (61). 

     During periods of hyperglycemia (tripeptol pathway, AGE/RAGE, PKC, and hexosamine 

pathway), various downstream consequences, such as the following, can play a role in the 

development of periodontal diseases: Glycation, AGE, and RAGE, may be of interest to 

researchers studying these problems: It is well established that DM patients are predisposed 

to joint disease, which is caused by AGE build-up in the connective tissues. Besides going 

awry, periodontally, periodontitis is marked by loss of connective tissue and tissue loss in the 

gingiva and periodontal ligament, which suggests related pathogenic mechanisms such as 

gingivitis may be responsible. For those with type 1 and type 2 diabetes, AGES and RAGE 

are both found in gingival tissue (62) and saliva. The processes by which periodontal tissue 

destruction mediates these understood to be implicated in DM are improved inflammation, 

wound healing impairments, and oxidative stress might also explain the relationship with 

tooth loss. periodontopathia/alveinosis, and gingival ligament atrophy, and alveolar bone 

resorption with periodontitis (64-68). Enhanced serum AGE ranges were strongly correlated 

with the severity of periodontitis (69).  
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     study concluded that RAGE has been linked to the advancement of periodontin, as it 

demonstrated that patients with DM who received the RAGE inhibitor have significantly less 

breakdown in their periodontium (70). The polyol pathway does not seem to be responsible 

for periodontitis. compared to patients without DM, GSH levels were lower in the 

periodontopathies (to the bone and periodontopathies) Saliva levels of oxidized glutathione 

(GST) were recorded in a second sample (59). as previously mentioned, hyperglycemia 

usually results in an elevated polyol pathway, with lower GSH levels and higher GSSH 

levels. Another research found that the diabetic alveolar bone loss may be avoided by using a 

flux reductant, which can block the polyol pathway. This is linked to the polyol pathway in 

the development of periodontic gum disease (70). However, other study reported similar 

findings, suggesting that other pathways than obstructing the polyol pathway could be 

involved in preventing the loss of alveolar bone mass in non-diabetic rats (70). Often, protein 

kinase C (PKC) function is elevated in patients with type 1 diabetes and periodontitis, 

although it is uncertain if it causes alveolar bone loss. This research is in the early stages of 

investigation into the potential function of the hexosamine pathway in hyperglycemia in 

periodontitis. 

Prevention and management of dental care in diabetic patients: 

     Prevention and management of these complications have become major aspects of modern 

diabetes care. Besides these well-known complications, oral complications of DM can be 

expected as well. As a result, the International Diabetes Federation (IDF) published the 

“guideline on oral health for people with diabetes” in 2009, which encourages 

implementation of oral care in diabetes care (71). Knowing which oral complications can be 

expected, how often these occur in patients with DM, and understanding of the underlying 

pathogenesis is essential for a successful implementation of the guideline(72). As we know, 

lifestyle adjustment and losing weight are important in diabetes care, especially for T2DM. 

Nutritional management (i.e. restrictions of carbohydrate intake) is a crucial part of the 

strategy to lose weight. For T1DM, restrictions in carbohydrate intake could be a strategy to 

achieve reduction in insulin doses. The relatively low, and/or more infrequent, intake of 

fermentable carbohydrates might reduce the risk for developing dental caries (73).  
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Conclusions  

   In conclusion, there was a strong relationship between diabetes and oral health. The 

estimated prevalence of periodontitis is particularly high, but other oral health complaints and 

impaired oral health-related to optimizing quality of life are also relatively common. 

 

References: 

1. American Diabetes Association. Standards of medical care in diabetes—2014. 

Diabetes Care. 2014;37(Supplement 1):S14-S80.  

2. American Diabetes Association. Diagnosis and classification of diabetes mellitus. 

Diabetes Care. 2014;37 Suppl 1:S81-90.  

3. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha Fernandes JD, Ohlrogge AW, et 

al. IDF Diabetes Atlas: Global estimates of diabetes prevalence for 2017 and 

projections for 2045. Diabetes Res Clin Pract. 2018;138:271-81.  

4. Forbes JM, Cooper ME. Mechanisms of diabetic complications. Physiol Rev. 

2013;93(1):137-88.  

5. Fowler MJ. Microvascular and macrovascular complications of diabetes. Clin 

Diabetes. 2008;26(2):77-82.  

6. Rhein ML. Pyorrhoea Alveolaris. Am J Dent Sci. 1899;33(2):69-82.  

7. Löe H. Periodontal disease: the sixth complication of diabetes mellitus. Diabetes 

Care. 1993;16(1):329-34.  

8. Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal diseases. Lancet. 

2005;366(9499):1809- 20.  

9. Wahlin Å, Papias A, Jansson H, Norderyd O. Secular trends over 40 years of 

periodontal health and disease in individuals aged 2080 years in Jönköping, Sweden: 

Repeated cross-sectional studies. J Clin Periodontol. 2018;45(9):1016-24.  

10. Eke PI, Thornton-Evans GO, Wei L, Borgnakke WS, Dye BA, Genco RJ. 

Periodontitis in US Adults. The Journal of the American Dental Association. 

2018;149(7):576-88.e6.  

11. Sanz M, Ceriello A, Buysschaert M, Chapple I, Demmer RT, Graziani F, et al. 

Scientific evidence on the links between periodontal diseases and diabetes: Consensus 

report and guidelines of the joint workshop on periodontal diseases and diabetes by 

the International diabetes Federation and the European Federation of Periodontology. 

Diabetes Res Clin Pract. 2018;137:231-41.  

12. Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A, Makrilakis K, et al. 

Periodontitis and diabetes: a two-way relationship. Diabetologia. 2012;55(1):21-31.  

13. Graziani F, Gennai S, Solini A, Petrini M. A systematic review and meta-analysis of 

epidemiologic observational evidence on the effect of periodontitis on diabetes An 

update of the EFP-AAP review. J Clin Periodontol. 2018;45(2):167-87.  

14. D’Aiuto F, Gkranias N, Bhowruth D, Khan T, Orlandi M, Suvan J, et al. Systemic 

effects of periodontitis treatment in patients with type 2 diabetes: a 12 month, single-

centre, investigatormasked, randomised trial. The Lancet Diabetes & Endocrinology. 

2018;6(12):954-65.  



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10460 - 10470 

Received 05 March 2021; Accepted 01 April 2021.  
 

10467 
 

http://annalsofrscb.ro 

15. Madianos PN, Koromantzos PA. An update of the evidence on the potential impact of 

periodontal therapy on diabetes outcomes. J Clin Periodontol. 2018;45(2):188-95.  

16. Demmer RT, Holtfreter B, Desvarieux M, Jacobs DR, Kerner W, Nauck M, et al. The 

Influence of Type 1 and Type 2 Diabetes on Periodontal Disease Progression: 

Prospective results from the Study of Health in Pomerania (SHIP). Diabetes Care. 

2012;35(10):2036-42.  

17. Tsai C, Hayes C, Taylor GW. Glycemic control of type 2 diabetes and severe 

periodontal disease in the US adult population. Community Dent Oral Epidemiol. 

2002;30(3):182-92.  

18. American Diabetes Association. Standards of Medical Care in Diabetes-2019 

Abridged for Primary Care Providers. Clin Diabetes. 2019;37(1):11-34.  

19. Rutten G, De Grauw W, Nijpels G, Houweling S, Van de Laar F, Bilo H, et al. NHG-

Standaard Diabetes mellitus type 2 (derde herziening). Huisarts Wet. 

2013;56(10):512-25.  

20. IDF Clinical Guidelines Task Force. IDF Guideline on oral health for people with 

diabetes. Brussels: International Diabetes Federation. 2009.  

21. American Diabetes Association. Oral Health and Hygiene 2012 [19-12-2018]. 

Available from: http://www.diabetes.org/living-with-diabetes/treatment-and-care/oral-

health-and-hygiene/. 

22. Centers for Disease Control and Prevention. Working together to manage diabetes: a 

guide for pharmacy, podiatry, optometry, and dental professionals. Atlanta: US 

Department of Health and Human Services, Public Health Service, Centers for 

Disease Control and Prevention, National Center for Chronic Disease Prevention and 

Health Promotion. 2014.  

23. Bissett SM, Stone KM, Rapley T, Preshaw PM. An exploratory qualitative interview 

study about collaboration between medicine and dentistry in relation to diabetes 

management. BMJ open. 2013;3(2).  

24. Poudel P, Griffiths R, Wong VW, Arora A, Flack JR, Khoo CL, et al. Oral health 

knowledge, attitudes and care practices of people with diabetes: a systematic review. 

BMC Public Health. 2018;18(1):577.  

25. Ahdi M, Teeuw WJ, Meeuwissen HG, Hoekstra JB, Gerdes VE, Loos BG, et al. Oral 

health information from the dentist to the diabetologist. Eur J Intern Med. 

2015;26(7):498-503.  

26. Glurich I, Schwei KM, Lindberg S, Shimpi N, Acharya A. Integrating Medical-Dental 

Care for Diabetic Patients: Qualitative Assessment of Provider Perspectives. Health 

promotion practice. 2018;19(4):531-41.  

27. Korte DL, Kinney J. Personalized medicine: an update of salivary biomarkers for 

periodontal diseases. Periodontol 2000. 2016;70(1):26-37.  

28. Giannobile WV. Salivary diagnostics for periodontal diseases. The Journal of the 

American Dental Association. 2012;143:6S-11S.  

29. Eke PI, Dye BA, Wei L, Slade GD, Thornton-Evans GO, Beck JD, et al. Self-reported 

measures for surveillance of periodontitis. J Dent Res. 2013;92(11):1041-7.  

30. Genco RJ, Falkner KL, Grossi S, Dunford R, Trevisan M. Validity of self-reported 

measures for surveillance of periodontal disease in two western New York 

population-based studies. J Periodontol. 2007;78(7S):1439-54.  

http://www.diabetes.org/living-with-diabetes/treatment-and-care/oral-health-and-hygiene/
http://www.diabetes.org/living-with-diabetes/treatment-and-care/oral-health-and-hygiene/


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10460 - 10470 

Received 05 March 2021; Accepted 01 April 2021.  
 

10468 
 

http://annalsofrscb.ro 

31. Carra MC, Gueguen A, Thomas F, Pannier B, Caligiuri G, Steg PG, et al. Self-report 

assessment of severe periodontitis: Periodontal screening score development. J Clin 

Periodontol. 2018;45(7):818-31.  

32. Tonetti MS, Dyke TE. Periodontitis and atherosclerotic cardiovascular disease: 

consensus report of the Joint EFP/AAP Workshop on Periodontitis and Systemic 

Diseases. J Clin Periodontol. 2013;40(s14).  

33. de Pablo P, Dietrich T, McAlindon TE. Association of periodontal disease and tooth 

loss with rheumatoid arthritis in the US population. The journal of rheumatology. 

2008;35(1):70-6.  

34. Ide M, Harris M, Stevens A, Sussams R, Hopkins V, Culliford D, et al. Periodontitis 

and Cognitive Decline in Alzheimer’s Disease. PLoS One. 2016;11(3):e0151081.  

35. Papapanou PN. Systemic effects of periodontitis: lessons learned from research on 

atherosclerotic vascular disease and adverse pregnancy outcomes. Int Dent J. 

2015;65(6):283-91. 

36. Mealey BL, Rose LF. Diabetes mellitus and inflammatory periodontal diseases. Curr 

Opin Endocrinol Diabetes Obes. 2008;15(2):135-41. 

37. Löe H. Periodontal disease: the sixth complication of diabetes mellitus. Diabetes 

Care. 1993;16(1):329-34.  

38. Taylor GW, Graves DT, Lamster IB. Periodontal disease as a complication of 

diabetes mellitus. Diabetes Mellitus and Oral Health: An Interprofessional Approach. 

2014:121-41.  

39. Preshaw PM, Bissett SM. Periodontitis: oral complication of diabetes. Endocrinol 

Metab Clin North Am. 2013;42(4):849-67.  

40. Mealey BL, Ocampo GL. Diabetes mellitus and periodontal disease. Periodontol 

2000. 2007;44(1):127-53.  

41. Taylor GW, Manz MC, Borgnakke WS. Diabetes, periodontal diseases, dental caries, 

and tooth loss: a review of the literature. Compend Contin Educ Dent. 

2004;25(3):179-84, 86-8, 90; quiz 92.  

42. Taylor GW, Borgnakke W. Periodontal disease: associations with diabetes, glycemic 

control and complications. Oral Dis. 2008;14(3):191-203.  

43. Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A, Makrilakis K, et al. 

Periodontitis and diabetes: a two-way relationship. Diabetologia. 2012;55(1):21-31.  

44. Khader YS, Dauod AS, El-Qaderi SS, Alkafajei A, Batayha WQ. Periodontal status of 

diabetics compared with nondiabetics: a meta-analysis. J Diabetes Complications. 

2006;20(1):59-68.  

45. Chavarry NG, Vettore MV, Sansone C, Sheiham A. The relationship between 

diabetes mellitus and destructive periodontal disease: a meta-analysis. Oral health & 

preventive dentistry. 2009;7(2):107-27.  

46. Chapple IL, Genco R, working group 2 of the joint EFPAAPw. Diabetes and 

periodontal diseases: consensus report of the Joint EFP/AAP Workshop on 

Periodontitis and Systemic Diseases. J Periodontol. 2013;84(4 Suppl):S106-12.  

47. Emrich LJ, Shlossman M, Genco RJ. Periodontal disease in non-insulin-dependent 

diabetes mellitus. J Periodontol. 1991;62(2):123-31.  

48. Shlossman M, Knowler WC, Pettitt DJ, Genco RJ. Type 2 diabetes mellitus and 

periodontal disease. J Am Dent Assoc. 1990;121(4):532-6.  



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10460 - 10470 

Received 05 March 2021; Accepted 01 April 2021.  
 

10469 
 

http://annalsofrscb.ro 

49. Nelson RG, Shlossman M, Budding LM, Pettitt DJ, Saad MF, Genco RJ, et al. 

Periodontal disease and NIDDM in Pima Indians. Diabetes Care. 1990;13(8):836-40. 

50. Taylor GW, Burt BA, Becker MP, Genco RJ, Shlossman M. Glycemic control and 

alveolar bone loss progression in type 2 diabetes. Ann Periodontol. 1998;3(1):30-9.  

51. Chiu SY, Lai H, Yen AM, Fann JC, Chen LS, Chen HH. Temporal sequence of the 

bidirectional relationship between hyperglycemia and periodontal disease: a 

community-based study of 5,885 Taiwanese aged 35-44 years (KCIS No. 32). Acta 

Diabetol. 2015;52(1):123-31.  

52. Jimenez M, Hu FB, Marino M, Li Y, Joshipura KJ. Type 2 diabetes mellitus and 20 

year incidence of periodontitis and tooth loss. Diabetes Res Clin Pract. 

2012;98(3):494-500.  

53. Tsai C, Hayes C, Taylor GW. Glycemic control of type 2 diabetes and severe 

periodontal disease in the US adult population. Community Dent Oral Epidemiol. 

2002;30(3):182-92.  

54. Demmer RT, Holtfreter B, Desvarieux M, Jacobs DR, Kerner W, Nauck M, et al. The 

Influence of Type 1 and Type 2 Diabetes on Periodontal Disease Progression: 

Prospective results from the Study of Health in Pomerania (SHIP). Diabetes Care. 

2012a;35(10):2036-42.  

55. Katagiri S, Nitta H, Nagasawa T, Izumi Y, Kanazawa M, Matsuo A, et al. Effect of 

glycemic control on periodontitis in type 2 diabetic patients with periodontal disease. 

Journal of diabetes investigation. 2013;4(3):320-5. 

56. Bullon P, Newman HN, Battino M. Obesity, diabetes mellitus, atherosclerosis and 

chronic periodontitis: a shared pathology via oxidative stress and mitochondrial 

dysfunction? Periodontol 2000. 2014;64(1):139-53.  

57. Barnes VM, Kennedy AD, Panagakos F, Devizio W, Trivedi HM, Jonsson T, et al. 

Global metabolomic analysis of human saliva and plasma from healthy and diabetic 

subjects, with and without periodontal disease. PLoS One. 2014;9(8):e105181.  

58. Gumus P, Buduneli N, Cetinkalp S, Hawkins SI, Renaud D, Kinane DF, et al. 

Salivary antioxidants in patients with type 1 or 2 diabetes and inflammatory 

periodontal disease: a case-control study. J Periodontol. 2009;80(9):1440-6.  

59. Monea A, Mezei T, Popsor S, Monea M. Oxidative Stress: A Link between Diabetes 

Mellitus and Periodontal Disease. Int J Endocrinol. 2014;2014:917631.  

60. Arana C, Moreno-Fernández AM, Gómez-Moreno G, Morales-Portillo C, Serrano-

Olmedo I, de la Cuesta Mayor MC, et al. Increased salivary oxidative stress 

parameters in patients with type 2 diabetes: Relation with periodontal disease. 

Endocrinología, Diabetes y Nutrición (English ed). 2017;64(5):258-64.  

61. Sugiyama S, Takahashi SS, Tokutomi FA, Yoshida A, Kobayashi K, Yoshino F, et al. 

Gingival vascular functions are altered in type 2 diabetes mellitus model and/or 

periodontitis model. J Clin Biochem Nutr. 2012;51(2):108-13.  

62. Zizzi A, Tirabassi G, Aspriello S, Piemontese M, Rubini C, Lucarini G. Gingival 

advanced glycation end‐products in diabetes mellitus‐associated chronic periodontitis: 

an immunohistochemical study. J Periodontal Res. 2013;48(3):293-301.  

63. Yoon M-S, Jankowski V, Montag S, Zidek W, Henning L, Schlüter H, et al. 

Characterisation of advanced glycation endproducts in saliva from patients with 

diabetes mellitus. Biochemical and biophysical research communications. 

2004;323(2):377-81.  



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10460 - 10470 

Received 05 March 2021; Accepted 01 April 2021.  
 

10470 
 

http://annalsofrscb.ro 

64. Lalla E, Lamster IB, Schmidt AM. Enhanced interaction of advanced glycation end 

products with their cellular receptor RAGE: implications for the pathogenesis of 

accelerated periodontal disease in diabetes. Annals of periodontology. 1998;3(1):13-9.  

65. Chang P-C, Chung M-C, Wang Y-P, Chien L-Y, Lim JC, Liang K, et al. Patterns of 

diabetic periodontal wound repair: a study using micro-computed tomography and 

immunohistochemistry. Journal of periodontology. 2012;83(5):644-52.  

66. Schmidt AM, Weidman E, Lalla E, Yan S, Hori O, Cao R, et al. Advanced glycation 

endproducts (AGEs) induce oxidant stress in the gingiva: a potential mechanism 

underlying accelerated periodontal disease associated with diabetes. Journal of 

periodontal research. 1996;31(7):508-15.  

67. Takeda M, Ojima M, Yoshioka H, Inaba H, Kogo M, Shizukuishi S, et al. 

Relationship of serum advanced glycation end products with deterioration of 

periodontitis in type 2 diabetes patients. Journal of periodontology. 2006;77(1):15-20.  

68. Lalla E, Lamster IB, Feit M, Huang L, Spessot A, Qu W, et al. Blockade of RAGE 

suppresses periodontitis-associated bone loss in diabetic mice. J Clin Invest. 

2000;105(8):1117-24. 

69. Kador PF, Hamada T, Reinhardt RA, Blessing K. Effect of an aldose reductase 

inhibitor on alveolar bone loss associated with periodontitis in diabetic rats. Postgrad 

Med. 2010;122(3):138-44.  

70. Kador PF, O’Meara JD, Blessing K, Marx DB, Reinhardt RA. Efficacy of structurally 

diverse aldose reductase inhibitors on experimental periodontitis in rats. J Periodontol. 

2011;82(6):926-33.  

71. Karima M, Kantarci A, Ohira T, Hasturk H, Jones V, Nam B, et al. Enhanced 

superoxide release and elevated protein kinase C activity in neutrophils from diabetic 

patients: association with periodontitis. Journal of leukocyte biology. 2005;78(4):862-

70. 

72. Abate M, Schiavone C, Salini V, Andia I. Management of limited joint mobility in 

diabetic patients. Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy. 

2013;6:197-207. 

73. Boulton AJ. Management of diabetic peripheral neuropathy. Clin Diabetes. 

2005;23(1):9-15. 


