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Background: A metabolic disorder known as diabetes mellitus causes improper protein, carbohydrate, and fat
metabolism. Reduced salivary flow rate brought on by hyperglycemia is typical of periods of poor metabolic control in
diabetes, which promotes the development of caries-lesion-causing acid uric bacteria.

Objectives: Our study’s goal was to assess how diabetes mellitus affected the microorganisms that cause tooth

Methods: This study involved 60 participants divided into two groups. 30 participants with diabetes mellitus and
dental caries made up Group A, while 30 participants with dental caries but no systemic iliness made up Group B.
All subjects’ DFS/dfs indices were assessed and contrasted. Streptococcus mutans concentrations in unstimulated

When compared to Group B, it was discovered that Group A patients had higher fasting blood sugar, which led to
an increase in streptococcus mutans count and a higher caries index.

Conclusion: Our investigation led us to the conclusion that dental caries increases with age, blood sugar levels,
and DMFT values in diabetics compared to normal patients, indicating that there is a relationship between diabetes
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Introduction

A metabolic condition known as diabetes mellitus (DM) causes
improper lipid, carbohydrate, and protein metabolism. The two main
categories of primary DM are insulin-dependent DM and non-IDDM
type 2. Numerous studies have shown that specific caries markers, such
as decreased salivary flow and counts of mutans streptococci, can be
linked to the metabolic regulation of DM and may consequently have
an impact on the caries process [1].

Hyperglycemia-induced decreased salivary flow rate is primarily
seen during times when diabetes’ metabolic management is suboptimal.
The formation of caries lesions and the proliferation of acid uric and
acid genic bacteria may be aided during this time by glucose leaking
into the oral cavity. The kidney, retina, and nerves are among the
organs and tissues with the most capillary capillaries that are impacted
by the primary complications of DM [2]. These side effects follow the
emergence of microangiopathy [3]. The oral tissues exhibit similar
alterations in tiny vessels [4].

According to estimates from the World Health Organization
(WHO), illnesses associated to diabetes account for 2.5% to 15% of
yearly health budgets. Worldwide, DM affects at least 171 million
people. By 2030, this number is anticipated to more than double,
reaching 366 million. In Iran, the WHO predicts that there will be 6,
421, 000 diabetes by the year 2030 [5].

Following China, which takes the top spot with 96.2 million
diabetics, India comes in second with 66.8 million cases in 2014.
According to the International Diabetes Federation, there are currently
more than 387 million diabetics worldwide, and by 2035, that number
is expected to rise to 592 million. A higher prevalence of caries has
been noted in several investigations, especially in people with poorly
managed diabetes [6, 7 and 8].

Materials and Methods

This study comprised diabetic patients who visited the Rural Dental
College at PIMS in Loni, Maharashtra. A case history was gathered of
the patients, and the number of missing, decaying, and filled teeth
was noted. Prior to sample collection, the patient signed an informed
consent form.

The control group included 30 healthy non-diabetic subjects of
any age, while the study group included 30 diagnosed instances with
managed DM. Patients with and without behaviours of type 2 diabetes
were included in this investigation. Other systemic disorders patients
were not allowed to participate in the trial.

An individual was instructed to rinse his or her mouth out with
water. By swabbing a sterilised swab stick against the oral cavity’s saliva,
unstimulated saliva was collected. This saliva was then immediately
added to Robertson’s cooked-meat media and incubated for 24 hours
at 37°C. The medium became turbid the following day, at which point
sterile inoculating loops were used to inoculate the media onto sterile
blood agar and MacConkey agar plates. Overnight, the plates were
once more incubated at 37 °C. If growth took place, it was carefully
investigated. The following day, Gram staining was performed and
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colony properties were examined. Standard biochemical assays were
used to identify the various organisms.

The various bacteria were observed to grow as independent colonies
when growth-containing material was cultured by plating; each of these
colonies was typically a pure culture descended from a single infected
cell. Typically, isolation is accomplished by carefully cultured from
a plate culture containing colonies that are well-separated. A single
colony was selected using an inoculating wire loop and subcultured in
a tube or plate of brand-new, sterile culture medium when it appeared
likely that the colony was that of an important or pathogenic organism.
Then, conclusive tests were performed using the organism’s physical
and cultural traits.

Either beta-haemolysis or beta-haemolysis was caused by
streptococci. After being fed through mannitol sugar for fermentation,
the streptococci cultivated colonies were incubated in the incubator
for 24 hours. Streptococcus is present if the sugar’s colour after
fermentation changes from blue to yellow. The age and gender
distribution of the cases under research revealed that the average age
in years for males in Group A was 59.47 and for females were 55.91.
With a male to female ratio of 1.19, the average age in years for Group
B participants was 50.79 for men and 45.91 for women.

According to the distribution of organisms between the study
and control groups, Z-test for difference between two proportions
revealed a highly significant difference between the proportions of SM,
Pseudomonas aeruginosa (PA), and Staphylococcus aureus in the study
and control group, significant differences for Klebsiella (K), and non-
haemolytic streptococci By applying Student’s t-test, it was determined
that there was a highly significant difference between the mean values
of the DMFT index in the study and control group. As a result, the
study group has higher dental cavities than the control group.

By using the Chi-square test, it was discovered that there was a
significant link between fasting blood sugar level and organisms in the
study group. This association/correlation was between blood sugar level
and organisms in the study group. Therefore, when the level of fasting
blood sugar raises, so do organisms. By applying Student’s t-test, it was
determined that there was a highly significant difference between the
mean values of DMFT in organism type SM and E in the study and
control group. This was determined by comparing the mean values of
DMEFT in the control and study group according to organisms.

Discussion

A collection of illnesses characterised by increased blood glucose
levels are referred to as “diabetes mellitus.” This increase is the result
of insufficient insulin secretion or increased cellular resistance to
insulin’s effects, which can cause a number of metabolic problems
affecting proteins, carbs, and lipids. Diabetes is characterised by severe
hyperglycemia, a lack of insulin, and a severe imbalance in glucose
metabolism. Dental caries, gingivitis, periodontitis, malfunction of
the salivary glands, changed taste, and illnesses and infections of the
oral mucosa such lichen planus, recurrent aphthous stomatitis, and
candidiasis have all been linked to DM [9, 10 and 11].

The main factor in preventing periodontal disease in diabetes
people is personal education. Therefore, patients should be made
aware of the need of maintaining good dental health for diabetics and
instructed that gingival bleeding is the primary sign of periodontal
disease. Reduced salivary flow is another risk factor for oral candidiasis,
which is a symptom of an immunocompromised state [12, 9]. The link
between DM and dental caries is complicated. Children and adults

with type 2 diabetes, which is frequently associated with obesity and
consumption of high-calorie and carbohydrate-rich foods, can be
expected to have a greater exposure to cariogenic foods. In contrast,
children and adults with type 1 diabetes are frequently given diets that
restrict their intake of carbohydrate-rich, cariogenic foods.

Additionally, those with diabetes who also have neuropathy have a
decreased salivary flow. We employed the DMFT index to determine
the impact of diabetes on dental caries in the diabetic and control
groups [13]. The results were statistically significant and showed that
the average score was higher in the diabetic group than in the control
group. There is no clear trend in the research on the association
between dental caries and diabetes. An increased risk of caries
associated with DM, which was consistent with our study’s findings
that there was a highly significant difference between the mean DMFT
scores in the study and control groups [8, 14 and 15]. As a result, there
were more dental cavities in the study group than in the control group.
Additionally, we discovered that higher blood sugar levels in the study
group were statistically significant for increasing SM count. Therefore,
the probability of developing cavities increases with SM count.

According to age, plaque score, and a lower unstimulated salivary
flow rate were all substantially related with high caries levels in diabetics.
A good diabetic diet, rich in fibre and low in simple carbohydrates, can
slow the development of plaque and the spread of acidogenic bacterial
micro flora [2, 11 and 16]. According to patients with lower glucose
tolerance were more likely to experience plaque, calculus, pocket
formation, increased tooth mobility, and tooth loss [1, 17]. According
to diabetes patients with poor metabolic control experienced three
times as many lesions during the study period as those with better
metabolic control, which was consistent with our study’s finding that
higher blood sugar levels increased SM counts, which was statistically
significant [18].

According to type 1 DM may have a major impact on a child’s or
adolescent’s dentition and oral health. Children with type 1 DM are
more prone than children without type 1 DM to have connective tissue
infections. This is because infection results in tooth loss in children
with type 1 DM. While inadequate oral hygiene and unsatisfactory
metabolic control may raise the incidence of dental caries in teenagers
with type 1 DM, these factors may actually work to reduce it. They
found that the subjects had more filled teeth and fewer teeth that were
decaying [1].

In contrast to the control group, people with uncontrolled diabetes
had lower salivary pH and a higher prevalence of dental caries [19].
Glycosylated haemoglobin Alc was also measured in type 2 diabetic
patients and the control group discovered that there was a strong
association between HbAlc and serum glucose concentrations in the
diabetic and control groups, respectively [20].

The mean DMFT index was greater in the study group as compared
to the control group. This results from diabetics losing the protective
mechanism of their saliva. Saliva’s ability to clean and act as a buffer
is also compromised. Low salivary pH encourages the development
of acidouric bacteria, which subsequently facilitates the growth of
acidogenic bacteria, creating an environment that is unfavourable to the
protective oral bacteria. As a result, the balance of the oral environment
can shift in favour of cariogenic bacteria, further lowering salivary pH
and perpetuating the vicious cycle.

There is a higher incidence of dental caries in DM patients,
according to studies. According to type 2 DM patients have a high rate
of dental caries and are at a high risk of developing caries.
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Conclusion

Our investigation leads us to the conclusion that dental caries

increases with age, blood sugar levels, and DMFT values more in the
diabetic group than in the control group. Therefore, a diabetes patient
should constantly make sure that they maintain their dental hygiene
by using the right brushing techniques. If a diabetic’s tooth becomes
decayed, they should be sure to get it fixed as soon as feasible. They
must abide by the recommendations made by their doctor or dietitian
about the consumption of a non-cariogenic diet.

References

1.

Orbak R, Simsek S, Orbak Z, Kavrut F, Colak M (2008) The influence of type-
1 diabetes mellitus on dentition and oral health in children and adolescents.
Yonsei Med J 49:357-365.

Siudikiene J, Machiulskiene V, Nyvad B, Tenovuo J, Nedzelskiene | (2006)
Dental caries and salivary status in children with type 1 diabetes mellitus,
related to the metabolic control of the disease. Eur J Oral Sci 114:8—14.

Hanssen KF (1997) Blood glucose control and microvascular and macrovascular
complications in diabetes. Diabetes 46 Suppl 2:5S101-103.

Listgarten MA, Ricker FH, Jr, Laster L, Shapiro J, Cohen DW (1974) Vascular
basement lamina thickness in the normal and inflamed gingiva of diabetics and
non-diabetics. J Periodontol 45: 676-684.

Wild S, Roglic G, Green A, Sicree R, King H (2004) Global prevalence of
diabetes: estimates for the year 2000 and projections for 2030. Diabetes care
27:1047-1053.

Seethalakshmi C, Reddy RC, Asifa N, Prabhu S (2016) Correlation of salivary
pH, incidence of dental caries and periodontal status in diabetes mellitus
patients: A cross-sectional study. J Clin Diagn Res 10:Z2C12-24.

International Diabetes Federation (2016) IDF Diabetes Atlas Update poster. 6th
ed. Brussels, Belgium: International Diabetes Federation. J Clin Diagn Res 10:
ZC12-24.

Syrjala AM, Niskanen MC, Yldstalo P, Knuuttila ML (2003) Metabolic control as
a modifier of the association between salivary factors and dental caries among
diabetic patients. Caries Res. 37:142—-147.

20.

Lamster IB, Lalla E, Borgnakke WS, Taylor GW (2008) The relationship between
oral health and diabetes mellitus. J Am Dent Assoc 139 (10 Suppl):19S-24S.

. Siudikiene J, Maciulskiene V, Nedzelskiene | (2005) Dietary and oral

hygiene habits in children with type | diabetes mellitus related to dental
caries. Stomatologija 7:58—-62.

. Guggenheimer J, Moore PA, Rossie K, Myers D, Mongelluzzo MB, et al.

(2000) Insulin-dependent diabetes mellitus and oral soft tissue pathologies: Il.
Prevalence and characteristics of Candida and Candidal lesions. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod 89:570-76.

. lughetti L, Marino R, Bertolani MF, Bernasconi S (1992) Oral health in children

and adolescents with IDDM-A review. J Pediatr Endocrinol Metab 12:603-610.

. Moore PA, Guggenheimer J, Etzel KR, Weyant RJ, Orchard T (2001) Type 1

diabetes mellitus, xerostomia, and salivary flow rates. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 92:281-291.

. Ship JA (2003) Diabetes and oral health: An overview. J Am Dent Assoc

134:4S-10S.

. Sampaio N, Mello S, Alves C (2011) Dental caries-associated risk factors and

type 1 diabetes mellitus. Pediatr Endocrinol Diabetes Metab 17:152-157.

. Karjalainen KM, Knuuttila ML, Kaar ML (1997) Relationship between caries and

level of metabolic balance in children and adolescents with insulin-dependent
diabetes mellitus. Caries Res 31:13-18.

. Goteiner D, Vogel R, Deasy M, Goteiner C (1986) Periodontal and caries

experience in children with insulin-dependent diabetes mellitus. J Am Dent
Assoc 113:277-279.

. Twetman S, Petersson GH, Bratthall D (2005) Caries risk assessment as a

predictor of metabolic control in young type 1 diabetics. Diabet Med 22:312-
315.

. Sri Kenneth JA, Sanjay R, Peramachi P (2014) Evaluation of correlation

between salivary pH and prevalence of dental caries in subjects with and
without diabetes mellitus. Res J Recent Sci 3:224-226.

Satish BN, Srikala P, Maharudrappa B, Awanti SM, Kumar P, et al. (2014)
Saliva: A tool in assessing glucose levels in diabetes mellitus. J Int Oral Health
114-147.

J Oral Hyg Health, an open access journal

Volume 10 + Issue 10 » 1000343


https://synapse.koreamed.org/articles/1030313
https://synapse.koreamed.org/articles/1030313
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0722.2006.00277.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0722.2006.00277.x
https://diabetesjournals.org/diabetes/article/46/Supplement_2/S101/9670/Blood-Glucose-Control-and-Microvascular-and
https://diabetesjournals.org/diabetes/article/46/Supplement_2/S101/9670/Blood-Glucose-Control-and-Microvascular-and
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.1974.45.9.676
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.1974.45.9.676
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.1974.45.9.676
https://diabetesjournals.org/care/article/27/5/1047/27412/Global-Prevalence-of-DiabetesEstimates-for-the
https://diabetesjournals.org/care/article/27/5/1047/27412/Global-Prevalence-of-DiabetesEstimates-for-the
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2016&volume=10&issue=3&page=ZC12&issn=0973-709x&id=7351
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2016&volume=10&issue=3&page=ZC12&issn=0973-709x&id=7351
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2016&volume=10&issue=3&page=ZC12&issn=0973-709x&id=7351
https://www.mdpi.com/2218-273X/5/1/194
https://www.karger.com/Article/Abstract/69020
https://www.karger.com/Article/Abstract/69020
https://www.karger.com/Article/Abstract/69020
https://linkinghub.elsevier.com/retrieve/pii/S0002817714638836
https://linkinghub.elsevier.com/retrieve/pii/S0002817714638836
https://sbdmj.com/052/052-06.pdf
https://sbdmj.com/052/052-06.pdf
https://sbdmj.com/052/052-06.pdf
https://www.oooojournal.net/article/S1079-2104(00)81828-4/pdf
https://www.oooojournal.net/article/S1079-2104(00)81828-4/pdf
https://www.degruyter.com/document/doi/10.1515/JPEM.1999.12.5.603/html
https://www.degruyter.com/document/doi/10.1515/JPEM.1999.12.5.603/html
https://www.oooojournal.net/article/S1079-2104(01)55937-5/fulltext
https://www.oooojournal.net/article/S1079-2104(01)55937-5/fulltext
https://jada.ada.org/article/S0002-8177(14)65193-X/fulltext
https://www.researchgate.net/profile/Sandra-Mello-4/publication/51745118_Dental_caries-associated_risk_factors_and_type_1_diabetes_mellitus/links/5b30029a4585150d23cf18cf/Dental-caries-associated-risk-factors-and-type-1-diabetes-mellitus.pdf
https://www.researchgate.net/profile/Sandra-Mello-4/publication/51745118_Dental_caries-associated_risk_factors_and_type_1_diabetes_mellitus/links/5b30029a4585150d23cf18cf/Dental-caries-associated-risk-factors-and-type-1-diabetes-mellitus.pdf
https://www.karger.com/Article/Abstract/262367
https://www.karger.com/Article/Abstract/262367
https://www.karger.com/Article/Abstract/262367
https://jada.ada.org/article/S0002-8177(86)32032-4/pdf
https://jada.ada.org/article/S0002-8177(86)32032-4/pdf
https://onlinelibrary.wiley.com/doi/10.1111/j.1464-5491.2005.01419.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1464-5491.2005.01419.x
https://www.jomfp.in/article.asp?issn=0973-029X;year=2018;volume=22;issue=2;spage=282;epage=282;aulast=Latti
https://www.jomfp.in/article.asp?issn=0973-029X;year=2018;volume=22;issue=2;spage=282;epage=282;aulast=Latti
https://www.jomfp.in/article.asp?issn=0973-029X;year=2018;volume=22;issue=2;spage=282;epage=282;aulast=Latti
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4037799/

	Title
	Corresponding author
	Abstract 



