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Abstract 
Objectives: The objective of the study was to assess the salivary alpha amylase level in diabetic patient as well as normal 

individuals using spectrophotometry method.  

Materials and methods: The present study was conducted among 140 subjects of 35-60yrs of age. The Subjects with diabetes 

mellitus based on inclusion and exclusion criteria and normal subjects were selected. And the saliva sample was collected from 

the subjects and salivary alpha amylase level was assessed using spectrophotometry method. 

Results: The Results of the salivary alpha amylase level in diabetes mellitus group was 2631.73 +77.17 μ/l and in normal group 

it was 1634.6+44.17 μ/l.  

Conclusion: The results of the present study showed significant increase in the salivary alpha amylase levels in diabetes mellitus 

group, as compared to normal group. Further studies has to be done with the larger sample size to know the exact range of 

salivary alpha amylase in normal subjects as well as in diabetes mellitus subjects. 
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Introduction 
The prevalence of diabetes mellitus in India was 

31.7 million in the year 2000. It is predicted that by the 

year 2030 diabetes mellitus may raise up to 79.40 

million individual in India.1  

Diabetes mellitus is an iceberg disease. It is 6th 

leading cause of death worldwide and it is considered to 

be a complex disease. It is associated with many oral 

complications such as gingivitis, periodontitis, dental 

caries, dental abscesses, xerostomia and certain fungal 

infections, in additional to nephropathy, retinopathy, 

neuropathy, and cardiovascular diseases.2  

Diabetes mellitus has been consistently 

documented to be associated with altered salivary 

Composition and function. This disrupts the 

homeostasis of the oral cavity, making it susceptible to 

various oral ailments. Oral physicians hold the 

responsibility of recognizing significant associations 

between certain oral anomalies and   diabetes mellitus.3 

Salivary total protein is a vital component of saliva 

with salivary proteins, predominantly comprising 

proline rich proteins, mucin, amylase, 

immunoglobulins, statherin and antibacterial factors, 

and these are responsible for most of the functions of 

saliva.3  

Saliva is explored to be diagnostic tool as it also 

meets the demands for an inexpensive, noninvasive and 

easy to use screening method. The incorporation of 

salivary diagnostics into clinical practice is gaining 

reality and will be of diagnostic value in the prospective 

future.4 

The diagnosis of diabetes mellitus has been done 

routinely in the form of blood glucose level, which is a 

painful invasive procedure, where in we have to collect 

the blood from the patient. Patient will not give co-

operation in collecting blood which is an invasive 

procedure. 

There by there is a need of an alternative procedure 

which is non–invasive. Saliva also acts a biomarker for 

various systemic diseases like diabetes mellitus as it 

contains various enzymes especially salivary alpha 

amylase, which is a non-invasive procedure.  

Based on this knowledge, in this study we are 

evaluating salivary alpha amylase levels in saliva of 

diabetic patient as compared to normal subject, which is 

a non-invasive method. 

 

Materials and Methods 
Study design: The study design was a Cross sectional 

study. Seventy subjects of age 35-60 yrs newly 

diagnosed with diabetes mellitus and seventy normal 

subjects who visited SDM College of Dental Science, 

Dharwad were recruited for the study.  

 

Obtaining ethical clearance and permission from the 

concerned authorities: The Ethical clearance for the 

present study was obtained from the Institutional 

Ethical Committee of SDM College of Dental Sciences 

& Hospital, Dharwad.  
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Sample size determination: Sample size determination 

was done based on the pilot study on 10 subjects with 

5% error and 95% of confidence interval the estimated 

sample size was found to be 70 in each group. The 

subjects who signed the informed consent were enrolled 

in the study. 

 

Data collection: Collection of the saliva: The study 

Subjects were asked to provide un- stimulated saliva 

into the salivary tube by Schiffe's method. The saliva 

samples were immediately taken for sialochemical 

analysis using spectrophotometer.  

 

Sialochemical procedure: The salivary samples 

collected were transferred into eppendorf tubes and 

were subjected to centrifugation at 3000 rpm for 15 

minutes in order to acquire pure saliva. A starch buffer 

solution was prepared using 0.02 M sodium phosphate.   

0.5ml of centrifuged saliva was added into an 

eppendorf tube containing 0.5 ml of buffer solution; it 

was then incubated at 370 C so that the reaction starts. 

Then the solution content was transferred into a test 

tube and 1 ml of dinitro salicylic acid was added into 

the test tube which is a stopping agent so that the 

reaction stops. Then, 10 ml of distilled water was added 

into the test tube and was kept in the boiling water for 

30 seconds. Then the test tube was transferred near 

spectrophotometer and the wavelength was set at 540 

nm and then the solution content into the test tube was 

added into spectrometer and the reading of the 

individual sample was noted in microns per litre.  

 

Statistical analysis 

 The data was entered into the computer (MS-

Office 2010, Excel sheet data). The data was subjected 

to statistical analysis using the statistical package 

(SPSS version 20.0). Independent sample t- test and Chi 

square test was used to measure the statistical 

significant differences between the two groups. 

 

Results 
 

Table 1: Distribution of the study subjects in 

Diabetes mellitus and Normal subjects 

Sl. 

No. 

Stud

y 

Grou

ps 

Diabetes 

Mellitus 

group 

Mea

n 

age 

Nor

mal  

grou

p 

Avera

ge 

Age 

Grou

p 1 

Male 52 45.3 57 41.4 

Grou

p 2 

Fema

le 

18 43 13 44 

Total  70 44.1

5 

70 42.7 

Table 1: Shows the distribution of the study subjects, 

there were a total of 70 subjects in diabetes mellitus and 

70 subjects in the normal group with the mean age of 

44.15 in diabetes mellitus and 42.7 in the normal group. 

Table 2: Comparison of salivary alpha amylase in 

diabetes and normal subjects using Independent 

sample t –test 

Sl. 

No. 

Groups Mean Standard 

deviation 

P value 

1. Diabetes 

mellitus 

2631.73 72.17 0.001* 

2. Normal 1634.60 44.17 

(P < 0.05) 

Table 2: Shows the comparison of salivary alpha 

amylase in diabetes and normal subjects, there was 

statistically significant difference seen in between 

diabetes mellitus subjects and the normal subjects (P < 

0.05). 

 

Graph 1: Represents mean salivary amylase levels in 

diabetes mellitus and normal group 

 
 

Discussion 
Salivary alpha amylase acts on long chain 

polysaccharides i.e. starch and breaks down into 

monosaccharide glucose. 

In the present study there was an increase in the 

salivary alpha amylase in diabetes mellitus patients as 

compared to the normal subjects. 

In case of diabetes mellitus there will be increase in 

the glucose in the blood streams and there will be 

decrease in the glucose in the interstitial tissue, thereby 

to compensate this glucose regulatory mechanism will 

get activated in the brain which activates islets of 

langerhans of the pancreas, acinar cells of pancreas and 

exocrine gland of salivary gland to produce salivary 

alpha amylase. There by there will be increase in the 

salivary alpha amylase in diabetes mellitus patients.9 

In the present study the total salivary alpha 

amylase level mean of diabetes mellitus subjects was 

2642 μ/l where as in the normal subjects it was 1634 

μ/l. which was statistically significant i.e. P=0.001.  

The results of the present study is in accordance 

with the study done by Panchabhai AS et. al, who 

estimated salivary glucose, salivary amylase, salivary 

total protein and salivary flow rate in diabetics in India 
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and the result showed decrease in the salivary alpha 

amylase in the controlled diabetes mellitus patients who 

are under medication as compared to the normal 

subjects.3  

Where as in the present study there was an increase 

in the salivary alpha amylase in freshly diagnosed case 

of diabetes mellitus that are not under medication. This 

might be the reason why there was an increase in the 

salivary alpha amylase in the present study.  

The results of the present study is in accordance 

with the study done by Pal et. al, which showed highly 

significant positive correlation between salivary alpha 

amylase and total protein levels in both diabetes 

mellitus group.11 

The present study is in accordance with the study 

done by Malathi et. al, where in Estimation of salivary 

alpha amylase in diabetic patients as diagnostic tool in 

early diabetic patients was found the mean score of 

2739.48 μ/l in diabetes patients and normal  group was 

1740.38 μ/l.2 

In the present study newly diagnosed diabetes 

mellitus patients were subjected for assessing salivary 

alpha amylase and the salivary alpha amylase level was 

found more among males as compared to females.  

Spectrophotometer was used for assessing salivary 

alpha amylase which gave definite results of the 

particular subjects. 

 

Limitation 
The exact normal range of salivary alpha amylase 

is lacking behind in the present study. Sample size 

selected was smaller in the present study i.e. 70 in 

diaberes mellitus group and 70 in the normal group. 

 

Conclusion 
The results of the present study showed significant 

increase in the salivary alpha amylase levels in diabetes 

mellitus group, as compared to normal group.  

Further studies has to be done with the larger 

sample size to know the exact range of salivary alpha 

amylase in normal subjects, as salivary alpha amylase 

gave promising results in the present study.  

 

Clinical Implications 
Salivary alpha amylase may play a major role in 

diagnosing diabetes mellitus as it provides a non-

invasive procedure and is cost effective as compared to 

the routine blood glucose estimation which is an 

invasive procedure. 
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