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A B S T R A C T   

Objectives: To assess the effects of non-surgical periodontal therapy on salivary biomarkers in non-diabetic and 
type 2 diabetic periodontitis patients and to investigate if saliva may be used to monitor glucose levels in type 2 
diabetes. 
Material and methods: 250 participants with chronic generalized periodontitis aged 35–70 years were divided into 
two groups: test group with type 2 diabetes (125 subjects with 64 males & 61 females) and control group with 
non-diabetic (125 subjects with 83 males & 42 females). Participants received non-surgical periodontal treat-
ment. Pre-NSPT and 6-week post-NSPT saliva glucose, amylase, total protein, and C-reactive protein (CRP) levels 
were measured. Intergroup correlations were assessed using Karl Pearson’s correlation coefficient and paired t- 
test. 
Results: Non-surgical periodontal therapy significantly decreased CRP (p < 0.05) in diabetics and non-diabetics. 
CRP mean values changes from baseline 1.79 to post op 1.5 and baseline 1.5 to post-op 1.24 in males and females 
of test group, respectively. In control group males and females, mean values change from baseline 1.48 to post-op 
1.42 and 1.499 to 1.40. Other parameters Glucose, amylase & total protein showed improvement in the level, but 
statistically non-significant (p > 0.05). Salivary glucose levels corresponded favorably with HbA1C levels. 
Conclusion: In individuals with type 2 diabetes and non-diabetic generalized chronic periodontitis, non-surgical 
periodontal therapy may play a role in lowering the level of significant salivary biomarkers. Saliva can be utilized 
as a non-invasive approach for monitoring glucose levels in people with type 2 diabetes and chronic 
periodontitis.   

1. Introduction 

Diabetes is a major cause of death worldwide due to a lack of 
adequate diagnosis and treatment; more than half of people with dia-
betes are undiagnosed, particularly those with type 2 diabetes.1 Diabetes 
complications and morbidity increase exponentially if not diagnosed 
early.2–4 In India, approximately 57.2 million diabetics will be identified 
by 2025.5 In addition, it is well understood that glucose is a nutrient for 

candida microorganisms.6 Consequences of these elevated salivary 
glucose levels in diabetes can be hypothesized. Candida, dental caries, 
gingivitis, periodontal disease, increased risk of infection, burning 
mouth, dental abscesses, fungal infections, taste impairment, and poor 
wound healing are some of the oral diseases and conditions that can be 
brought on by high salivary glucose levels.7 

Diabetes can now only be diagnosed by measuring glucose levels in 
the blood. These procedures are both physically and psychologically 
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invasive. Consequently, a technique that is non-invasive, straightfor-
ward, and painless, such as salivary glucose measurement, is essential. 
The entire saliva contains locally produced chemicals and serum com-
ponents that can be used to diagnose and comprehend a number of 
systemic diseases and oral symptoms.8 

It would appear that glucose, amylase, and total proteins are the 
salivary parameters that are most closely related to the oral environ-
ment9 in patients who have type 2 diabetes. Glucose is a small molecule 
that travels through the membranes of blood vessels, first to gingival 
fluid and then to saliva via the gingival sulcus.10 This process occurs in 
blood plasma. In patients with type 2 diabetes, an increase in blood 
glucose levels can result in an increase in salivary glucose levels, which 
can result in a breakdown of homeostasis and an increased vulnerability 
to illness in the oral cavity.11 

C-reactive protein (CRP) is one of several markers of inflammation in 
saliva that is elevated in diabetics. The liver-produced pentameric pro-
tein CRP has emerged as the “golden marker for inflammation.” It is 
thought to be a non-immunoglobin protein composed of five identical 
subunits. It belongs to the pentraxin protein family. The CRP is named 
after the fact that it reacts with streptococcus pneumonia capsule 
polysaccharides. It is an acute phase response protein that is signifi-
cantly elevated in inflammatory and infectious diseases of the body or 
oral cavity. Although there are several studies on the relationship be-
tween hs-CRP and diabetes mellitus in different age groups in the cur-
rent literature, they are limited. As a result, the current study focuses on 
the relationship between CRP and diabetes mellitus in different age 
groups.12,13 

The use of saliva as a diagnostic technique is gaining momentum. 
Saliva is viewed as a valuable diagnostic tool for the future due to its 
non-invasive nature, the absence of the necessity for a qualified tech-
nician during collection, and the existence of sensitive biomarkers.14 

Hence, the current investigation compares the responses to periodontal 
therapy in people with diabetes and those without diabetes by 
measuring salivary glucose, salivary Amylase, C reactive protein, and 
total protein levels. 

This study aims to evaluate the impact of non-surgical periodontal 
therapy on the level of relevant salivary biomarkers (Glucose, amylase, 
total protein and CRP) in the saliva of both non-diabetic and type 2 
diabetic periodontitis patients; and concomitantly to determine, if saliva 
can be used as a non-invasive tool to monitor glucose level in Type 2 
diabetes. 

The researchers hypothesized that after non-surgical periodontal 
therapy, there is no significant difference in salivary biomarker levels 
between diabetic and non-diabetic patients. 

2. Material and methods 

To achieve the objective of the study, the researchers designed and 
conducted a randomized controlled clinical trial at the Department of 
Periodontology. The trial was sanctioned by an institutional review 
board and a local ethics committee, and the research adhered to the 
Helsinki criteria. Enrolled were all patients who strictly adhered to the 
implementation recommendations. Between September 2013 and 
September 2018, the research population comprised all patients who 
presented for periodontitis evaluation and treatment. 

To be included in the study sample, patients had to fulfill the 
following inclusion criteria: 

Group I: Test group.  

1. Individuals aged 35 to 70 were diagnosed with chronic periodontitis 
and periodontal parameters,15 and those with chronic periodontitis 
were included in the study.  

2 Participants must have type 2 diabetes and a HbA1c of 7.0% or 
above, as glycated haemoglobin levels >7% are an appropriate aim 
for patient-centered drug for the management of diabetes mellitus.16  

3. Presence of a number of teeth more than 10 per dental arch, 
excluding third molars.  

4. No modification in diabetic medication or intake of antimicrobials in 
the last three months before or during the study.  

5 Probing depth more than or equal to 5 mm, with attachment loss 
more than or equal to 3mm with radiographic bone loss. 

Group II: Control group.  

1. Patients with chronic periodontitis with an age range of 35–70.  
2. Probing depth more than or equal to 5mm.  
3. Attachment loss of more than or equal to 3mm.  
4. Radiographic evidence of bone loss at more than 30% of the sites 

examined.  
5. Non-diabetic patients, patients with HbA1c levels lesser than 6.0%.  
6. Presence of number of teeth more than 10 per dental arch, excluding 

third molars. The presence of at least a total of 20 teeth is required so 
that the minimum total surface area of dental periodontal surface is 
required for systemic effects to result from periodontitis 

Patients were excluded as study subjects if.  

1. Patients affected with any systemic conditions known to exert effects 
of any kind in the study or on the assessed parameters.  

2. Current Smokers and recent former smokers (Effect CRP levels).  
3. Pregnant and lactating females.  
4. Any form of periodontal therapy in the previous 6 months.  
5. Use of any antimicrobials in the last three months.  
6. Any other infections (e.g., Common cold, influenza, ENT infections, 

etc.) may affect any change in the considered study parameters.  
7. Patients undergoing or have undergone radiation therapy in the 

recent past.  
8. Long-standing infections of any kind.  
9. Patients on chemotherapy 

2.1. Study sampling 

The patient sample size was calculated using: 

n=
N

1 + N(e)2 

Where N is the Population size and e is the level of precision. 
The estimated sample size was calculated to be 125.4 for each group. 
By flipping a coin, the participants were assigned to test group (n =

125) diabetic group and control group (n = 125) non-diabetic group. 

2.1.1. Methods of collection of the data 
Total of 250 patients were included in this study and they were 

divided into 2 groups: 
Test Group - 125 patients with chronic periodontitis patients with 

type II –Diabetes. 
Control Group - 125 patients with chronic periodontitis patients 

without Diabetes. 
All patients had a diagnostic work-up that included pocket depth 

measurement at 6 probing sites, 3 buccal (mesiobuccal, mid buccal, and 
distobuccal) and 3 lingual (mesiolingual, mid-lingual, and distolingual) 
sites with a UNC-15 periodontal probe, Clinical attachment level (CAL), 
one panoramic radiograph, and a full mouth set of 18 parallel technique 
intraoral-periapical radiographs for radiographic alveolar bone loss 
reading All participants underwent standard laboratory investigations. 
All subjects provided written informed consent. To control for bias in the 
study, all subjects had a clinical periodontal examination performed by a 
single examiner who manually recorded all variables. 
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2.2. Non-surgical periodontal therapy 

Oral prophylaxis was administered to all quadrants (diabetic group 
and non-diabetic group). First, scaling was done with a piezoelectric 
ultrasonic scaler (Woodpecker UDS P Led ultrasonic scaler, Wood-
pecker) and manual instruments as needed, taking about an hour in each 
quadrant. 

2.3. Blood sample collection 

The participants were instructed to sit comfortably on chairs with 
one arm extended straight from the shoulder. A tourniquet was placed 
1.5–2 inches above the antecubital fossa, which had been exposed. 
Cotton soaked in rubbing alcohol was used to sterilize the area. The vein 
was then punctured with a 2 ml sterile disposable plastic syringe and a 
24-gauge needle, and 2ml of blood was drawn. After the needle was 
removed, the tourniquet was released and cotton soaked in rubbing 
alcohol was applied to the puncture site. Blood was drawn and placed in 
a tube containing ethylenediaminetetraacetic acid. 

2.4. Estimation of HbA1c in serum 

Using the glucose oxidase method,17 the levels were determined. 
Approximately 5 mins were spent centrifuging the sample at 3000rpm. 
One milliliter of glucose reagent was added to 10 l of test sample and 
standard glucose. Both were incubated for 10 mins at 37◦ Celsius. Using 
a semiautomatic analyzer, the absorbance values were measured and 
expressed as mg/dl. 

2.5. Saliva collection 

Saliva collections could be done by individuals with limited training 
and no special equipment is needed for collection. Diagnosis of disease 
based on the salivary analysis is potentially valuable for children and 
older adults, since the collection of fluid is associated with fewer 
compliance problems when compared with a collection of blood. Before 
having their saliva collected, patients were given strict instructions to 
abstain from eating and drinking for a period of 2 hrs. The samples were 
collected 2 hrs after the subject had consumed their breakfast. The 
technique known as “spitting” was used to collect the saliva that had not 
been stimulated.18 The collection of saliva samples took place in the 
morning, specifically between the hours of 9 and 11 a.m. During this 
time samples were collected, the patient was instructed to remain in the 
dental chair with her head inclined forward and not to speak, swallow. 
The patients was instructed to spit their saliva into a clean graduated 
container once every minute for approximately 10 mins. Approximately 
2 mL of saliva was collected each time. After centrifuging the saliva 
samples for 20 mins at three thousand revolutions per minute (rpm), the 
clear supernatants were analyzed to determine the levels of glucose, 
amylase, and total protein. 

2.6. Estimation of salivary glucose 

The glucose oxidase method was used with the help of a semi- 
automated analyzer19 to determine the levels of glucose in the saliva. 
Combining the sample (100 l) and the reagent in a ratio of 1:3, the 
mixture was then heated to 37◦ Celsius for 5 mins. Compared to the 
absorbance values of the reagent blank, the values of the standard and 
sample were determined. In order to get an accurate reading of the 
glucose levels in the saliva, the standard was diluted by a factor of ten.14 

2.7. Estimation of salivary amylase and total protein 

The direct substrate kinetic enzymatic method20 was used to calcu-
late salivary amylase levels. The mean change in absorbance per minute 
were calculated and expressed as units per liter.15,17 The endpoint 

method was used to estimate total protein using pyrogallol red dye.18,19 

The values were given in milligrams per deciliter. 
Serum HbA1c levels and saliva samples were collected at baseline 

from 125 chronic periodontitis patients with type 2 diabetes in Group I. 
In addition, after 6 weeks of non-surgical periodontal therapy, HbA1c 
and saliva samples were collected in Group-I for CRP, glucose, amylase, 
and total protein analysis. 

The same procedure was carried out on group II patients as well. 
After six weeks of non-surgical periodontal therapy in both groups, 

all patients were objectively evaluated for HbA1c, CRP, glucose, 
amylase, and total protein. 

2.8. Estimation of CRP in saliva 

This is a sandwich ELISA that can be used indirectly.21 When the 
pre-coated capture anti-CRP antibody on the plate binds CRP in stan-
dards and samples, a “sandwich” is formed. This “sandwich” is then 
bound by the anti-CRP detection antibody, which is linked to horse-
radish peroxidase. After each round of incubation, the unbound com-
ponents are removed by washing. The reaction of the horseradish 
peroxidase (HRP) enzyme to the substrate tetramethylbenzidine is then 
used to measure the levels of bound anti-CRP Antibody Enzyme Con-
jugate (TMB). The color blue is produced as a result of this reaction. The 
reaction is halted by adding an acidic solution, which causes the for-
mation of a yellow color. The optical density is measured with a con-
ventional plate reader at 450nm. The amount of CRP that is present in a 
sample directly affects how well CRP Antibody Enzyme Conjugates are 
detected in that sample. 

To estimate salivary CRP, the Salimetrics® Salivary CRP ELISA Kit 
(Generation II) was utilized. This kit is an enzyme-linked immunoassay 
that was developed and validated specifically for the quantitative 
measurement of human CRP in oral fluid. 

2.8.1. Statistical analysis 
For data entry, database administration, and statistical analysis, the 

Statistical Program for the Social Sciences (SPSS 24.0 version, Delaware, 
Chicago) software package was used. The student’s t-test was used to 
compare serum and salivary biomarkers in chronic generalized peri-
odontitis subjects without diabetes to chronic generalized periodontitis 
patients with type II diabetes. The results were presented as means 
standard deviation, with a p < 0.05 was considered significant. Com-
parison of blood glucose levels, salivary glucose, amylase, and total 
protein was done by paired t-test. Intergroup correlations were calcu-
lated using Karl Pearson’s correlation coefficient. 

3. Results 

The age of patients included in the study ranges from 35 to 70 years. 
As shown in Table 1; In Test Group, the assessed biomarkers 

measured in chronic generalized periodontitis patients with diabetes 
before and after non-surgical periodontal therapy showed a reduction in 
their levels, though it is not statistically significant with serum HbA1c, 
amylase, total protein, and glucose. The mean p-value for CRP was 0.028 
(p < 0.05), a significant reduction probably due to reduced inflamma-
tion in the periodontal tissues post-therapy. Similarly, for control group, 
the comparisons between pre-operatively and post-operatively values, 
the mean p-value was 0.047 for CRP exhibited a significant reduction in 
inflammatory marker in chronic generalized periodontitis patients 
before and after treatment reduction in inflammation in the periodontal 
tissues after therapy. The rest of the levels of the assessed markers 
comprising serum HbA1c, salivary amylase, total protein, and glucose 
showed a quantitative reduction, but not significantly. The study, 
however, showed that there was no marked difference in the assessed 
levels both pre- and post-operatively. 

At baseline level (pre-operatively), the difference in levels when 
compared concerning the biomarkers between test and control group, 
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there was a highly significant difference with serum HbA1c (P < 0.000), 
amylase (P < 0.000), total protein (P < 0.000), glucose (P < 0.000) 
except CRP (P < 0.085) which was not significant. The assessed levels 
have a varying range of measuring units, so they showed statistical 
differences when compared except hs-CRP. Similarly, post-operatively, 
i.e., after periodontal therapy, the difference in levels were compared 
between test and control group, there was a highly significant difference 
between serum HbA1c (P < 0.000), amylase (P < 0.000), total protein (P 
< 0.000), glucose (P < 0.000) except CRP (P < 0.638) again. This study 
revealed that both post-therapy test and control group with and without 
diabetes demonstrated significant differences when compared to before 
non-surgical therapy, indicating that the activity of salivary biomarkers 
differed between diabetics and non-diabetic patients, despite the fact 
that all patients had periodontitis. 

In test group, total of 64 males and 61 females were included. At a 
baseline level, there is no significant correlation exists between genders. 
Thus, it shows that gender does not affect HbA1c, amylase, CRP, 
glucose, and total protein values though minor changes were observed 
here. HbA1c mean was more in males, 8.2812 compared to 8.2295 in 
females. Alpha-amylase more in men 2.43E5 compared to females 
2.12E5. CRP was more in males with a mean of 1.7925 to females 
1.5066. Total protein was observed more in females with a mean of 
0.5452 to mean 0.5003. Glucose was more in females with a mean of 
2.6643 to male 2.5558. Similarly, in this group, there was no significant 
correlation between genders on any of the assessed levels after therapy, 
with chronic generalized periodontitis with diabetes. HbA1c, amylase, 
CRP, glucose, and total protein showed negligible level differences. 
HbA1c mean was more in males, 8.2422 compared to 8.1984 in females. 
Amylase was more in men with a mean of 2.11E5 compared to females 
with a mean of 1.86E5. Highly sensitive CRP more in male with mean 
1.5036 compared to female mean 1.2457. Total protein was observed 
more in females with a mean 0.5074 to male mean 0.4700. Glucose was 
more in females with a mean of 2.4105 to male mean 2.2100. 

In control group, total of 83 males and 42 females were included. 
There was no significant correlation with gender variation at a baseline 
level or on any of the assessed levels before treatment as observed. 
However, the mean readings of each assessed biomarkers showed min-
ute changes among the two genders; in this Group II, the HbA1c showed 
more in females with a mean of 4.9714 compared to 4.9590 in males. 
Alpha-amylase was observed more in males with a mean of 9.86E4 than 
females with an 8.85E4. Hs-CRP more in a female with a mean 1.4993 
compared to 1.4816 in males. Total protein mean was observed more in 
males with a mean of 0.1193 to female mean 0.1045 and glucose more in 
men with a mean 0.5210 with 0.4424 in women. Similarly, the gender 
assessment after therapy in group II, post-therapy, also showed no sig-
nificant changes except for some minor numerical differences in esti-
mated units. HbA1c was observed to be more in a female with a mean 
4.9714 with male 4.9590. Amylase more in males, mean 9.57E4 
compared to female mean 8.63E4. Hs-CRP was more in males with a 
mean of 1.4270 with female mean 1.4029. Total protein more in males; 
mean 0.1087 with female mean 0.1024. Glucose was more in males 
compared to females with a mean of 0.4916 to 0.4174. 

4. Discussion 

The primary goal of the study was to compare salivary CRP, amylase, 
total protein, and glucose levels in type 2 diabetic and non-diabetic 
patients with chronic periodontitis before and after non-surgical peri-
odontal therapy. This study confirms the null hypothesis that there is no 
significant difference in salivary amylase, total protein, or glucose levels 
between test and control groups. However, there is a significant differ-
ence between the two groups at the baseline level, i.e., pre-operatively 
and 6 weeks post-operatively, i.e., there was a significant reduction in 
CRP levels at 6 weeks post-therapy in periodontitis group (p < 0.05). 

Post-operative values were obtained after 6 weeks since this has been 
reported to be the minimal time required for the healing of periodontal 
tissues following non-surgical periodontal therapy; hence, any addi-
tional systemic advantages can only be anticipated after this time frame. 
Participants eligible for this study had at least ten natural teeth; 
nevertheless, diverse criteria have been identified in the literature for 
evaluating the severity of periodontal disease, and a consensus cannot 
be reached. Thus, we examined patients with a minimum of 10 teeth 
each arch. 

Diabetes mellitus is a chronic disease that is characterized by a lack 
of insulin, cellular resistance to the action of insulin, or both. As a result, 
hyperglycemia and other metabolic disturbances are caused by diabetes 
mellitus. It is linked to severe complications of the eyes, kidneys, heart, 
and blood vessels, as well as other organ systems, all of which can reduce 
a patient’s quality of life and potentially shorten their lifespan.22 In this 
study HbA1c equal to or more than 7.0% was taken because evidence 
has shown that glycated haemoglobin levels of 7%–7.7% have yielded, 
the best results when treating patients with type 2 diabetes. 

Periodontal disease is a chronic disease that consists of a group of 
inflammatory conditions that affect and disintegrate the dentition’s 
supporting structures. The role of dental plaque biofilms in the etiology 
of periodontal diseases has been investigated. However, if not treated, 
the paradoxical impact of the susceptible host’s inflammatory response 
to microbial challenges leads to the destruction of periodontal tissues 
and subsequent tooth loss. Diabetes is linked to periodontitis due to 
changes in basement membrane permeability, improper neutrophil 
chemotaxis, collagen synthesis breakdown, genetic predisposition, and 
increased susceptibility to periodontal pathogens.23–25 Uncontrolled DM 
is more likely to result into tooth loss than for reduced number of teeth 
to precede the onset of DM.26 A minimum of 20 teeth is required for the 
total periodontal pocket surface area to exert systemic effects from 
periodontitis. Saliva, in addition to ions and water, contains a complex 
mixture of thousands of proteins derived from various sources. Acinar 
cells synthesize and secrete most high-abundance proteins such as 
amylase, cystatins, and gustin, while duct cells of salivary glands secrete 
kallikreins and growth factors. However, hundreds of different types of 
proteins are found in saliva, and they are present in blood plasma too, 
implying that plasma proteins eventually make their way into saliva.27 

The salivary biomarkers studied in this study serve as markers for a 
variety of disorders in oral conditions. In studies,28 biomarkers such as 
glucose showed a reduction after non-surgical therapy. The total protein 
content of saliva increases in diabetic patients, oral cancer patients, and 
patients with history of dental caries.29 C reactive protein, an 

Table 1 
Comparative mean values of parameters between genders at Baseline and Post OP in Test Group and Control group.  

Parameters Test group (Chronic periodontitis and Type-2 Diabetes) mean values Control group (Chronic periodontitis and non-Diabetic) mean values 

Male (n = 64) Female (n = 61) p value Male (n = 83) Female (n = 42) p value 

Baseline Post-Op Baseline Post-Op Baseline Post-Op Baseline Post-Op 

HbA1C 8.2812 8.2422 8.2195 8.1984 0.063 4.9590 4.9590 4.9714 4.9714 0.052 
α Amylase 2.43E5 2.11E5 2.12E5 1.86E5 0.058 9.86E4 9.57E4 8.85E4 8.63E4 0.055 
Total Protein 0.5003 0.5074 0.5452 0.4700 0.054 0.1193 0.1087 0.1045 0.1024 0.062 
Salivary Glucose 2.5558 2.2100 2.6643 2.4105 0.057 0.5210 0.4916 0.4425 0.4174 0.063 
C Reactive Protein 1.7925 1.5036 1.5066 1.2457 0.047 1.4816 1.4270 1.4993 1.4029 0.028  
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inflammatory marker, decreased in saliva after periodontal therapy, 
suggesting that it could be used as an inflammatory marker. Salivary 
amylase and total protein content are elevated in leukaemia patients’ 
saliva and can thus be used as a markers too.30 

However, despite the fact that both groups of patients with peri-
odontitis, had no significant difference after 6 weeks. Among the 
assessed parameters, CRP levels decreased after therapy in group with 
periodontitis patients, which supports other studies. Vidal F et al., Veena 
A Patil and Manthan H Desai, Correa FOB et al.31–33 

The other parameters like amylase total protein and CRP showed no 
difference after non-surgical periodontal therapy in the periodontitis 
group pre and post therapy, indicating that there were no significant 
changes in their levels following therapy. Among the assessed parame-
ters, CRP levels were the only ones to change which supports similar 
findings in other studies.34,35 

Because the assessed levels have a varying range of measuring units, 
they showed statistical differences when compared diabetic to the non- 
diabetic group, with the exception of CRP, which did not show any 
statistically significant difference. The current study found that when 
before therapy baseline levels in both groups, i.e., with and without 
diabetes, when compared, showed significant differences, indicating the 
activity of the biomarkers The levels of these markers differed between 
the chronic periodontitis groups that did not have diabetes and those 
that did; however, there was no significant difference in their levels after 
treatment. When compared to non-diabetics, people with diabetes had 
higher mean salivary glucose levels. Higher salivary glucose levels 
promote microorganism proliferation and colonization on teeth and oral 
mucous membranes. Significant increases in salivary amylase levels 
have also been observed in diabetics,36–38 which confirms the results of 
this study. Several studies have supported amylase as a potential factor 
in streptococcal adhesion to teeth and plaque formation, its role in 
microorganism adhesion remains still a mystery. Studies have revealed 
that diabetics have higher salivary total protein levels than 
non-diabetics, which supports the findings this study.39,40 

This study finds both post-therapy Groups I and II with and without 
diabetes showed a highly significant difference compared to each other, 
implying that the markers’ activity and biochemical activity levels 
differed in the chronic periodontitis group without diabetes compared to 
with diabetes. 

The deterioration of glycemic control associated with severe peri-
odontitis is due to ongoing systemic challenges with periodontopathic 
bacteria and their products. It increases tissue insulin resistance, pre-
venting glucose from entering target cells and resulting in elevated 
blood glucose levels.41 Furthermore, salivary amylase levels had 
increased significantly. 

It was also discovered that the gender difference had no effect on 
HbA1c, amylase, CRP, glucose, and total protein levels. Furthermore, 
there is no significant mean difference in salivary total protein, amylase, 
and glucose levels between males and females in all periodontitis 
groups, there were minor quantitative differences pre and post peri-
odontitis but no significant differences in salivary glucose levels, despite 
the fact that males had higher salivary glucose levels than females.42–45 

The current study’s strength is the use of salivary biomarkers to es-
timate systemic inflammation caused by chronic periodontitis and its 
relationship to diabetes. Saliva collection is a non-invasive method of 
collecting samples, and salivary glucose levels correlated well with 
HbA1C. Also, type 2 diabetic subjects benefit decrease in their glucose 
levels as a result of nonsurgical periodontal therapy. This lends credence 
to the two-way relationship between periodontal disease and diabetes 
mellitus, as evidenced by the improvement in metabolic control brought 
about by the resolution of periodontal inflammation and infection. 

4.1. Limitations 

However, the current study has some limitations, for example small 
sample size. It is more challenging to collect, gingival crevicular fluid 

(GCF) was not used as a sample which could have been a better for 
accurate results. The use of saliva as a diagnostic tool for detection of 
biomarkers is prone to contamination and concentration variability of 
proteins and enzymes. Gingival crevicular fluid (GCF) could be a better 
sample for detecting inflammatory biomarkers since CRP levels in GCF 
and serum increase proportionally with the severity of periodontal dis-
eases, and studies have demonstrated increased serum CRP levels as a 
result of a moderate inflammatory stimulus after periodontal therapy. 
Future studies with a larger sample size and using GCF as a sample could 
be used to address the limitations of the present study. 

4.2. Clinical application 

The utilisation of saliva for clinical and translational applications has 
risen to the fore. For early identification, disease progression, and 
therapy monitoring, the salivary proteome and salivary transcriptome 
are the most significant new tools for periodontal disorders. This study 
demonstrates that saliva has considerable therapeutic application po-
tential as a biomarker. New technologies, such as lab-on-a-chip and 
microfluidic devices, offer the ability to handle complicated oral fluids, 
such as saliva and GCF, and to determine a patient’s periodontal disease- 
risk profile, disease activity, and therapy response.46–48 This biomarker 
strategy should expedite clinical decision-making and monitoring of 
episodic disease development in chronic infectious diseases like peri-
odontitis. Moreover, saliva is easy to manage because it does not 
clot.49,50 Salivary biomarkers if researched and promoted well could 
becomes more prevalent. With reduced costs they could become as 
effective and popular as urine/blood investigations. Due to unique 
sensitivity in its techniques, the cost of the saliavary assessment is 
presently high. 

5. Conclusion 

The purpose of the current study was to determine the potential of 
saliva as a biomarker, as well as the relationship between chronic 
generalized periodontitis with type 2 diabetes and patients with chronic 
generalized periodontitis without diabetes, as well as the selected sali-
vary biomarkers HbA1c, Amylase, total protein, glucose, and CRP. The 
purpose of this study was to evaluate the association between these 
biomarkers and their response to non-surgical periodontal care, as well 
as their activity in both sexes. The use of saliva as a non-invasive glucose 
monitoring technique in Type 2 diabetes was also investigated before 
and after non-surgical periodontal therapy. CRP marker activity also 
showed a substantial differences. When the other parameters were 
compared before and after therapy, there were differences, but not 
statistically significant, indicating that CRP was a potent inflammatory 
marker with reduced decrease activity after therapy in both diabetic and 
non-diabetic individuals with chronic generalized periodontitis. Several 
researchers claim that good anti-infective periodontal therapy can 
reduce CRP levels in systemically healthy subjects, however this is not a 
consistent conclusion. 

Several indicators, including blood HbA1c and salivary glucose, 
amylase, total protein, and CRP, were found to be elevated in diabetics 
with chronic periodontitis compared to non-diabetic patients. In both 
the test and control groups, there were no significant gender differences 
in parameters. The correlation between salivary glucose and HbA1C was 
strong. Hence, saliva has the potential to be utilized as a non-invasive 
glucose monitoring technique in Type 2 diabetes. 
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