
ABSTRACT
Diabetes Mellitus is a disease that occurs when the blood glucose is too high. Saliva is a most valuable oral fluid. It 
is essential for alimentation, remineralization. of teeth, and the pharyngeal disorders and requires early diagnosis 
protection and lubrication of oral mucosal tissues. An unstimulated whole saliva flow rate in a normal person is 
0.3–0.5 ml per minute, and below 0.1 ml per minute is significantly abnormal. The aim of the study is to estimate 
the salivary flow rate between prediabetic and uncontrolled diabetic patients. The subjects are asked not to eat or 
drink 30 minutes prior to beginning the collection of the saliva sample after swallowing all saliva they are asked 
to accumulate new saliva and discharge into the tube for every 60 seconds for a period of 5minutes. The saliva 
sample was collected from 25 Pre diabetic patients ranging from (80 to 130mg/dl) and 25 uncontrolled diabetic 
patients ranging more than 250mg/dl. The samples were selected from saveetha dental college. The collected in the 
graduated disposable syringe of 3ml and the reading was noted and analysed statistically. The salivary flow rate for 
uncontrolled diabetic patients is less than pre-diabetic patients. Salivary flow is required for normal metabolism. 
It gives protection to the oral cavity.
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INTRODUCTION

Diabetes Mellitus is a disease that happens when the 
blood sugar is just too high. Blood sugar is the main 
source of energy and comes from the food you eat. 

Insulin, a hormone made by the pancreas, helps glucose 
from food get into the cells to be used for energy 
(Asfandiyarova, 2015). It is a widespread metabolic 
disease-causing well-documented deleterious effects 
on the overall health of a private(Bikbov and Surkova, 
2016). Multiple epidemiologic studies have suggested that 
diabetes may be a risk factor for the event of oral diseases 
in humans. Diabetes is perhaps the foremost frequent 
metabolic disease with the salivary implication(Keen, 
2008). Type 2 diabetes currently affects 250 million 
people worldwide, and about 300 million people with 
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borderline diabetes are at increased risk of type 2 
diabetes(Molitvoslovova and Galstyan, 2013). Diabetes 
mellitus may be a complex multisystem disorder 
characterized by relative or absolute insufficiency of 
insulin secretion and/or concomitant resistance to the 
metabolic action of insulin on track tissues (Galloway, 
Potvin and Shuman, 1988). 

The abundant oral manifestations seen in DM make it 
likely for dentists to return in touch with a big number 
of diabetic patients(LeRoith, Taylor and Olefsky, 2004). 
It's estimated that around the turn of the century, there 
have been 40 million diabetics in India. Oral fluid or 
whole saliva may be a complex chemical of teeth and 
oral soft tissues, consisting mainly of water, essential 
electrolytes, glycoproteins, antimicrobial enzymes, and 
various other important constituents like glucose and 
amylase(Lee, Jung and Choi, 2020).

DM has been consistently documented to be related 
to altered salivary composition and performance. 
This disrupts the homeostasis of the mouth, making it 
vulnerable to various oral alignments(Jongerius, van 
Limbeek and Rotteveel, 2004). Oral physicians hold the 
responsibility of recognizing significant associations 
between certain oral anomalies(Syrjälä et al., 2011). Saliva 
may be the most precious oral fluid that is always taken 
without any consideration. it's critical to the preservation 
and maintenance of oral health, yet it receives little 
attention until quantity or quality is diminished(Hegde, 
2016). Consequently, it's necessary for clinicians to 
possess an honest knowledge domain concerning the 
tradition of salivary flow and performance. Medical 
complications related to diabetes include renal disease, 
retinopathy, neuropathy, peripheral vascular disease, and 
a coronary heart condition(Norasettkul, Gonlachanvit 
and Patcharatrakul, 2017). Several factors may account 
for the poor correlation between blood and saliva glucose 
concentrations prevailing in diabetic subjects. 

They include oral retention of alimentary carbohydrates, 
glucose utilization by oral bacteria, the release of 
carbohydrates from salivary glycoproteins, and 
contamination of saliva by an outsized outflow of 
crevicular fluid in patients with a poor gingival 
status(Dawes and Watanabe, 1987). Type 1 diabetes 
results from the pancreas’ failure to supply enough 
insulin thanks to the loss of beta cells. This type was 
previously mentioned as "insulin-dependent diabetes 
mellitus" (IDDM) or "juvenile diabetes". The loss of beta 
cells is caused by an autoimmune response(Shalal, no 
date). The explanation for this autoimmune response is 
unknown.Type 2 diabetes begins with insulin resistance, 
a condition during which cells fail to reply to insulin 
properly. because the disease progresses, a scarcity of 
insulin can also develop. This form was previously 
mentioned as "non-insulin-dependent diabetes mellitus" 
(NIDDM).

The foremost common cause may be a combination 
of excessive weight and insufficient exercise(Habibe 
et al., 2020).Hyperglycemia and a few disturbances in 

the antioxidant system cause free radicals production 
and oxidative stress. They reduce hyperglycemia by 
increasing urinary glucose excretion and exert favorable 
effects beyond glucose control with consistent weight, 
vital signs, and serum acid reductions(Garrett, Ekström 
and Anderson, 1998). DM may be a complex multisystem 
disorder characterized by relative or absolute insufficiency 
of insulin secretion and/or concomitant resistance to the 
metabolic action of insulin on track tissues(Babiker et 
al., 2020). The abundant oral manifestations seen in DM 
make it likely for dentists to return in touch with a big 
number of diabetic patients. It's estimated that around 
the turn of the century, there have been 40 million 
diabetics in India, and worldwide, the prevalence of 
diabetes is assumed to have doubled between 1994 and 
2017, with about 240 million people now affected by the 
disease(Zerbe, Vinicor and Robertson, 1979).

Saliva is important for alimentation, remineralization of 
teeth, and the pharyngeal disorders and requires early 
diagnosis protection and lubrication of oral mucosal 
tissues, and intervention(Metz, Nice and LaPlaca, 1967). 
Large variability in salivary flow diminished output 
can have deleterious effects on oral and systemic 
health rates within and between individuals has been 
reported. Saliva consists of organic, inorganic, and 
macromolecules. Calcium and phosphate ions are 
both involved in calculus formation and in protecting 
against caries(Zarif and Norris, 2014). Salivary proteins 
have protective antimicrobial, lubricative and digestive 
functions, which give a barrier between toxins and 
oral soft tissues and modulate salivary calcium and 
phosphate chemistry. Amylase is related to digestive 
function and, to a particular extent, it's going to play a 
task in modulating the adhesion of bacterial species to 
the teeth(Erismis, 2016).

MATERIAL AND METHODS

Sample collection: The saliva sample was collected from 
25 Pre diabetic patients whose blood glucose levels range 
from (80 to 130mg/dl) and 25 uncontrolled diabetic 
patients whose blood glucose levels range more than 
250mg/dl. The subjects were selected from Saveetha 
Dental College and Hospital in the month of November 
2019.The subjects are asked to wait for 30 minutes 
after eating, drinking, smoking before beginning the 
collection of the saliva sample. The participants were 
requested to rest for 5 minutes with eyes open without 
stimulating saliva. Before collection, they are asked to 
rinse their mouth with water. After swallowing all saliva 
they are asked to accumulate new saliva and discharge 
into the tube every 60 seconds for a period of 5 minutes 
(figure 1). 

Inclusion Criteria: Selection criteria include the diabetic 
patients who visited Saveetha dental college and were 
willing to participate in the study. Patients' blood glucose 
level range from (80-130mg/dl) and more than 250mg/dl 
level were included in the study. The age limit included 
in this study was 20-60 years.
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Exclusion Criteria: Diabetic patients who were not willing 
to participate were excluded from this study. Patients 
with normal blood glucose level and the blood glucose 
level from 130-240mg/dl were not included in this study. 
Age less than 20 years and more than 60 years were not 
included in this study. 

Sampling method: Sampling method used in this study 
to select the study population is the Random sampling 
method.

Data Collection and Tabulation: The collected saliva  
is measured by collecting it in a graduated disposable 
syringe of 3ml and the reading was noted. The amount 
of saliva in ml divided by time in duration was recorded 
as mean salivary flow rate. This method is more specific 
than the traditional method. The salivary flow rate of 
the patient was entered into the excel sheets and then 
tabulation of the data was done finally and the question 
comparison was done. The representation of the data is 
through the bar graph. 

Statistical Analysis: The statistical software used IBM 
SPSS V22.The statistical tests used were descriptive 
analysis  and unpaired T -test . Significant p value was 
set at <0.05.

mean is 113.68mg/dl and the standard deviation is 9.56. 
For uncontrolled diabetes the salivary flow rate ranges 
from 0.2 to 1.9 their mean value is 1.36 and the standard 
deviation is 0.49, whose blood glucose level ranges from 
250mg/dl to 430mg/dl their mean value is 315 mg/dl and 
the standard deviation is 55.91. The salivary flow rate for 
uncontrolled diabetes is less than prediabetic patients. 
This may be due to the intake of medication.

Figure 1: Represents the sample of saliva collection from 
the patient.

RESULT AND DISCUSSION

From table 1, it is seen that Prediabetic patients have 
a minimum range of salivary flow which is 1.2ml and 
the maximum range of salivary flow is 2ml. Their mean 
rate is 1.6 and the standard deviation is 0.5, whose blood 
glucose level ranges from 95mg/dl to134mg/dl their 

Figure 2: Pie chart represents the age distribution of the 
diabetic patients. 34% participants were 20-40 years old , 
30% participants were 30-40 years old, 24% participants 
were 40-50 years old.12% participants were 50-60 years 
old.

Table 1. Shows the statistical value for the salivary flow 
rate of prediabetic and uncontrolled diabetic patients.

Table 2. Represents the unpaired T-test for salivary 
flow rate for prediabetic patient and uncontrolled 
diabetic patients. It was found that Prediabetic patients 
have greater value than uncontrolled diabetic patients 
and the difference was also significant statistically.  
(p-value <0.05).
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Diabetes mellitus is a common chronic metabolic disease 
with numerous oral and systemic manifestations. The 
flow of saliva eliminates the carbohydrates which could 
be metabolized by the bacteria hence the acid produced 
by the bacteria is removed(Berra et al., 2020). This 
collaborative oral health study provides comprehensive 
data for an extremely large cohort of subjects with type 
1 diabetes. Because accurate information with respect 
to medical status, glycemic control, and diagnoses 
of medical complications was available, analyses of 
multiple complications and confounding factors as 
possible(Gerstein and Brian Haynes, 2001). Findings 
from this cross-sectional oral health assessment are 
useful for generating hypotheses relating to the causes 
of xerostomia and hyposalivation, which have been 
reported for diabetes. 

analyses, peripheral neuropathy significantly reduced 
the flow of the whole saliva observed in the poorly 
controlled subjects in the present study confirmed 
the results of previous investigators (Marlow, 2012). 
Several factors may have caused a decreased flow of 
saliva in diabetics in poor control. Glucosuria caused 
by even mild hyperglycemia leads to elevated fluid loss 
and dehydration which may diminish salivary gland 
output(Cimperman, 2013). 

A systematic review of previously published studies 
reflects the fact that salivary glucose concentration 
increases in type 2 DM and a positive correlation exists 
between blood glucose and salivary glucose; hence, it can 
be a useful biomarker to monitor type 2 DM.(Challem, 
2011). Microvascular alterations in the blood vessels 
that are commonly seen in type 2 diabetics could also 
contribute to increased salivary glucose levels(Becker, 
2004). Saliva samples collected in the study represented 
the whole mouth fluid, and therefore, reflect glucose 
levels due to leakage across the basement membrane 
of major and minor salivary glands and also from 
the gingival crevicular fluid. Furthermore, it has been 
proposed by Belazi that it leads to enhanced leakage of 
serum components including glucose into the gingival 
crevicular fluid rather than into saliva due to the 
basement membrane alterations. 

The decrease in the unstimulated whole salivary flow 
rate in type 2 diabetics is in accordance with previous 
studies(Samuel 2017). Type 2 DM is known to affect 
the sympathetic and parasympathetic nervous system 
of the salivary glands, resulting in decreased salivary 
secretion, microangiopathy, dehydration, and hormonal 
changes, which may contribute to the decrease in the 
salivary flow rate. However, few authors were not 
ready to establish a significant difference in salivary 
flow rates between type 2 DM and healthy controls. 
We found a significant difference in the salivary pH 
between the type 2 DM patients and control (P < 0.01), 
which was similar to other studies. Salivary parameters 
are altered by metabolic, nutritional, and neurological 
abnormalities, the hydration status of a person and by 
drugs like anticholinergics, diuretics, antihistamines, 
antihypertensives, etc. Limitations of this study is not 
included the medication history, hydration level and 
other associated diseases which reduce the salivary flow 
rate like vitamin A deficiency. Future studies may be done 
with inclusion of the limitations of our study.

CONCLUSION

Within the limitations of the study, we conclude that the 
salivary flow rate for uncontrolled diabetic patients is 
less than pre-diabetic patients. Salivary flow is required 
for normal metabolism. It gives protection to the oral 
cavity. Saliva is an easily available fluid in the human 
body which plays a major role in our body. The less 
salivary flow may be due to medication taken by diabetes 
patients.

Figure 3: Bar graph shows the association between the 
salivary flow rate between prediabetic patients and 
uncontrolled diabetic patients. X axis denotes the diabetic 
patients and Y axis denotes the salivary flow rate. Majority 
of the uncontrolled diabetic patients have low salivary 
flow rate than the prediabetic patients. The difference 
was also significant statistically. [Unpaired t test P value 
0.000(<0.05)]

Conclusions made on the basis of this study may not 
apply to all diabetic populations and may be different 
if subjects with type 2 diabetes are studied(Rubin, 2009). 
Oral complications known to be associated with type 1 
diabetes include tooth loss, periodontal disease, and a 
variety of candidal-related soft Significant to our study 
was that the self-report of salivary impairment and 
the measured hyposalivation were most related to the 
diabetic complication of neuropathy. The stimulation of 
salivary flow is controlled through both sympathetic and 
parasympathetic innervation(Wright, 2013). 

EDC data were available for autonomic and peripheral 
neuropathy in this type 1 diabetes cohort. These 2 
measures were found to be closely related, with 70% of 
the subjects with autonomic neuropathy also having a 
diagnosis of peripheral neuropathy.45 Although both 
measures of neuropathy were entered into the regression 
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