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ABSTRACT 

 

BACKGROUND: 

 Patients with periodontal disease have differences in the protein 

composition of whole saliva, which reflects the nature and amplitude of 

the host response to a periodontal  microbial challenge.  

 

 Amylase and Mucin displays  inhibitory activity against micro-

organisms and enhances the protective potential  of saliva.  

 

 To know whether laboratory estimation of amylase and mucin 

can be used as a reliable biochemical marker to evaluate the 

progression of periodontal disease.  

 

AIM: 

 The  aim  of this study is  to compare the quantitative levels of 

salivary amylase  and  mucin  before  and  after  scaling  and root 

planing in patients with  chronic  generalised periodontitis patients.  

 

MATERIALS & METHODS: 

 A total number  of  40 subjects (20 with Periodontally healthy 

volunteers and 20 with Chronic generalised periodontitis  of  25-65  yrs 

were included in the study. After getting the informed consent signed, 

all the individuals  participated  in  the study  were subjected to 

measurement of clinical parameters such as OHI-S, Gingival index, 

Probing depth, CAL and then  saliva sample  collection  was  do ne  and 

analysed for Amylase,  Mucin levels by Semi auto analyser, 

Spectrophotometer respectively.  The clinical parameters,  salivary  

amylase  and mucin levels were re -evaluated  after  45 days  following  

phase I  periodontal  therapy.  

  



 The results were statistically analysed using Independent  

samples t -test,  Paired samples t-test , and Karl Pearson`s correlation 

analysis.  

 

RESULTS: 

 At baseline,  salivary amylase and mucin leve ls were  

significantly high  in patients with  Chronic generalised periodontitis 

with increase in clinical parameters  such  as OHI-S, Gingival index,  

Probing depth, CAL when compared with periodontally healthy 

individuals.  The salivary amylase and mucin   levels were  significantly 

reduced following phase I periodontal  therapy  along with improvement 

in clinical parameters, thus exhibiting a positive  correlation between 

clinical parameters  with both salivary amylase and mucin levels and 

also there was positive correlation between salivary amylase  and  

mucin  levels  pre-operatively as well as post -operatively.  P values 

from statistical tests presented were found to be stati stically  

significant at  P-value < 0.001.  

 

CONCLUSION: 

 Within the l imitations of  the present study, It could be concluded  

that  amylase  and mucin levels in saliva can be used for the diagnosis 

of active phase of periodontal disease and to detect treatment outcom es 

following periodontal phase I  therapy.  
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INTRODUCTION 

 

 Chronic periodontitis (CP) is defined as ‘an infectious disease 

resulting in inflammation within the supporting t issues of the teeth,  

progressive attachment loss and bone loss .
1  

 

        Periodontal  diseases are chronic inflammatory disorders in which 

gingivitis  and periodontitis are the most common. The traditional 

methods for diagnosis of these diseases include clinical measurements 

and radiographic assessments. These are often p oorly tolerated by the 

patients and are also subjected to measurement errors.
2
 These methods 

are often insufficient for determining sites of active disease, for 

monitoring quantitat ively the response to therapy or for measuring the 

degree of susceptibility to future disease progression. So nowadays  

various researches are being conducted to identify the  possible 

compounds in the oral  fluids  through which  it  may be possible to 

assess  the presence and severity of these disease as well  as  to identify  

the patients at  risk  for these disease.
3  

 

     Saliva (oral  fluid) is  mirror of the body that  contains biomarkers 

which are tell -  tale molecules that could be used to monitor health 

status, disease onset , treatment response and outcome. It is produced 

normally by healthy individuals or by individuals affected by specific 

systemic diseases.
3  
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 Saliva is a unique complex, important body fluid which can be 

easily and rapidly collected and does not require any specialized 

equipment or techniques. Salivary sample is a simple, Non invasive and 

safer method and i ts storage is easy and cost efficient.
4  

 

 Saliva is secreted by major and minor salivary glands. The main 

constituent of this  hypotonic biofluid is   water (99.5%) with the rest of 

(0.5%) amino acids,  Histatins, Cystatins,  defensins,  statherins, 

Lysozyme, Proline-rich proteins, Carbonic anhydrases, peroxidases,  

Amylase,  Lactoferrin, Mucins, Secretory immunoglobulins, lipids 

together with  various ions such as potassium, calcium, chloride, 

sodium  and  phosphates.
5  

 

 Secretion of salivary gland is a nerve medi ated reflex. Amylase 

and mucin are released by exocytosis from parotid and submandibular 

glands respectively by β - adrenergic stimulation.
6  

 

 Salivary   -Amylase  is  a  calcium containing  metallo enzyme 

produced  mainly by parotid  gland that  catalyses the hydrolysis of  

[1,4] glycosidic bonding between  glucose residues of polysaccharides  

such as starch, glycogen ,dextrins.  In addition to its digestive action , it  

also have anti microbial  properties.
2  

 

  - Amylase  is a  major  lipopolysaccharide  binding proteins of 

Aggregatibacter actinomycetemcomitans (A a) and  Porphyromonas 
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gingivalis (Pg) and also help against streptococcal bacterial adherence. 

Thus it interferes with bacterial adherence and biofilm formation. 

Increased - Amylase levels in gingivitis and periodontitis  suggests 

that i t  exhibits inhibitory activity against various microorg anisms. 

Thus it acts as a defense molecule, essential for the innate immunity in 

the oral  cavity.
2  

 

 Salivary mucins are heavily Glycosylated high -molecular weight 

glycoproteins. It is produced by submandibular, sublingual and palatal 

glands and the minor salivary glands in the lip,cheek, and tongue.  Two 

main groups are High molecular weight MG1 (mucin glycoprotein -1) -

coats and lubricates oral surfaces and  low molecular weight  MG2 

(mucin glycoprotein -2) –  Interacts  with bacteria.  

 

         These mucins maintains the viscoelastic and rheological 

properties of saliva,  part icipate in formation of the protective  oral 

mucosal mucus coat and tooth enamel pellicle as well  as for binding  

and facilitating clearance of  variety of oral microorganisms. Recent 

studies indicate that  salivary mucin shows bactericidal  activity against 

Aggregatibacter actinomycetamcomitans which is among the major  

pathogen  responsible for periodontitis.
2  

 

         Various studies have assessed the salivary levels of amylase and 

mucin and their relation with clinical pa rameters obtained from 

patients with gingivitis , chronic periodontitis, and aggressive 

periodontitis.  
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 Sanchez GA et al.
6
  investigated the salivary levels of  amylase 

and mucin in  various types of periodontitis and found out that there is  

increased levels of salivary amylase and mucin coincides with 

increased probing depth,  gingival bleeding index, and suppuration  than 

healthy group.  

 

 These findings were supported with another study conducted by 

Swati Kejriwal et al.
2
 found out that  there was an increased 

concentration of  salivary amylase and mucin in gingivit is patients, and 

increased levels of amylase, decreased  mucin concentration in chronic 

periodontis patients  coincides with clinical parameters compared to  

healthy group.  

 

 So far there is  sparse literature regarding the comparison of 

salivary levels of amylase and mucin in chronic generalised 

periodontitis patients before and aft er non surgical periodontal therapy.  

 

 Hence this study was designed to evaluate and compare the 

salivary levels of amylase and mucin in chronic generalized 

periodontitis patients before and after phase I  periodontal therapy 

which monitors quantitatively  the response to therapy as well as to 

identify  whether  these biomarkers  can be used to assess the disease 

progression, remission and measuring the degree of susceptibility to 

future disease progression.  
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AIM AND OBJECTIVES 

 

 The aim of this study is to compare the q uantitative levels of 

salivary Amylase and Mucin  before and after scaling and root pl aning 

in patients with Chronic generalised  periodontitis.  

 

For this purpose, the following objectives were  under taken:  

1.  To evaluate and compare the salivary amyla se and mucin levels 

in Chronic generalised periodontit is patients with that  of 

periodontally healthy individuals.  

 

2.  To compare and correlate the clinical  parameters such as OHI -S, 

Gingival index, probing depth and CAL with biomarker levels of 

salivary amylase and mucin in patients with Chronic generalised 

periodontitis at  baseline and following phase I  periodontal  

therapy.        
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GENERAL REVIEW 

 

 The host response comprises of a cascade of events by the innate 

and acquired immune systems. An initial  component of this cascade is  

the secretion of anti microbial  proteins and peptides by salivary glands,  

oral epithelial cells and neutrophils.
7  

 

BIOLOGICAL ROLES OF ANTI BACTERIAL PEPTIDES AND 

PROTEINS:
 

 Anti microbial proteins and peptides (AMPs) carried out multiple 

biological  activities that  play a role in the innate immune defense 

against oral bacteria and their toxins.  Also its  direct  anti  bacterial 

activity (e.g bactericidal  activity,  bacterial agglutination) it  may affect  

the course of periodontal disease by inactivating  bacterial or host  

proteases  or bind bacterial  toxins, including lipopolysaccharide (LPS).  

Two main antibacterial proteins are mucin and amylase.
7  

 

AMYLASE:         

 Amylases occur in diverse quantities in various tissues of the 

human body. Their presence is most abundant in the salivary fluid and 

pancreatic juice and is produced by two different loci  AM Y1, and 

AMY2 respectively.
 
Different types of amylases are α  and β amylase. 

α-amylase is glycosylated  and β -amylase is non glycosylated with 

several isoenzymes in each family.
8
 α  -amylase is  a calcium metallo 

enzyme. It  is almost inactive when calcium  is not present. α  - amylase 
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is digestive enzyme that play an important role in early stages of  

carbohydrate hydrolysis.
5  

 

 Most of the - amylases are able to act  at  random location s along 

the polysaccharide chain. α  -  amylases catalyze the hydrolysis of              

α  -1,4 –glucosidic linkages in starch and other related polysaccharides. 

The final products of  α  -  amylase reaction on a polysaccharide chain 

are small  oligosaccharides  of glucose (maltotriose)  and maltose from 

the  amylose part  of the starch molecules and  ‘  limit  dextrin’  are also 

formed  as a result  of digestion of  Amylopectin,  the branched part of 

the  molecule.
5
 

 

α  - amylase is one of the major protein components of saliva and its  

main function is enzymatic  digestion of  carbohydrates ( Baum 1993).  

As it inhibits the adherence and growth of bacteria ( Scannapieco et  al . ,  

1993) provides mucosal immunity in the oral cavity.  Salivary                    

α  -  amylase is  produced locally in the salivary glands,  with about 80 % 

of amylase is  produced by the parotid gland ( Zakowski and  bruns 1985) 

that is controlled by the Autonomic nervous system (ANS). So it is  

used as a marker for activit y of the sympathetic nervous system.
9
 

 

Gillman et al  . , (1979)   - Salivary α  -amylase increases in response to 

exercise. Periodontitis has been associated with changes in            

salivary α-amylase concentrations (Henskens et al . ,  1996).  Amylase 

concentrations in saliva have also been altered in other somatic 

diseases.
9  
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 Lower salivary α  - amylase concentrations have been found in 

children suffering from asthma  and  atopic dermatitis ( Crespi et al  . ,  

1982, Ryberg et al . ,  1987, Wolf et al  . ,  2008) Also lower amylase  has 

been found in saliva from children with juvenile  idiopathic arthritis  

(Brik et al . ,  2006) and in adolescents with cerebral  palsy  ( Rodrigues 

santos et al . ,  2007)
9  

 

 Some auto immune diseases such as sjogren’s syndrome is also 

associated with lower salivary α- amylase activity.  Higher salivary 

alpha amylase concentrations have been found in chronic obstructive 

pulmonary diseases ( COPD) patients. But COPD patients thos e who 

were habitual smokers had lower salivary alpha amylase concentrations 

due to inhibitory effect of cigarette smoke on salivary alpha amylase 

activity (Yigla et al . ,2007)
9
   

 

 Higher salivary alpha amylase activity has been reported in 

Parkinson`s disease patients (Tuni –lasci et al . ,  2006)  and patients 

suffering  from  type -2 diabetes (Aydin 2007).  

 

 In orthodontic patients, campos et al  found out that there was no 

correlation between salivary alpha amylase level and pain intensity,  

although the patients had progressive increase in salivary alpha 

amylase levels during assessment period (i.e After bracket bonding and 

initial  wire insertion)
1 0  
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α  - amylase is prone to alterations in response to the cell damage 

caused by chronic periodontitis .  Rai et al.  reported that salivary alpha 

amylase was associated with clinical  parameters of periodontal  

disease.
1 0  

 

MUCINS: 

        Mucus forms a protective coating on wet epithelial  surfaces 

throughout the body that  habitats the microbiota and plays a main role 

in host defense.  Mucins, the primary structural components of mucus 

due to its  viscoelastic properties are main compo nents of the gel layer 

that  protect against invading pathogens. Different types of mucins are 

present throughout the body in various locations such as the GIT, lungs 

and female genital tract . In human body 20 mucins are identified that 

has a unique structure, localization and function.  

 

 Mucins found in the oral cavity are MUC5B, MUC7, MUC 19,  

MUC 1, MUC 4.
1 1  

 

 Altered mucin production has been identified in diseases such as 

ulcerative colitis, asthma and cystic fibrosis which shows the 

importance of mucins in maintaining homeostasis. In the oral cavity,  

decreased salivary flow causes increased incidence of candidiasis and 

dental  caries which is due to reduced levels of salivary mucins
1 1

 

Increased level of salivary mucin is found in wasting diseases of  the 

teeth l ike erosion.
1  
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MECHANISMS OF PROTECTION BY SALIVARY MUCINS:
1 1  

          Mucins protect the oral cavit y via several different mechanisms 

that  are influenced by their unique polymer structure.  First, mucins 

MUC7 and MUC5B can interact with salivar y proteins to change their 

localization and increase their retention t ime and alter their biological 

activity thus providing increased protection for t he oral cavity. Also 

MUC 7 and MUC5B can interact  with oral microbes to facili tate their 

removal and reduce their pathogenicity.  

 

 When a library of sub mandibular gland proteins was analyzed 

for interaction with  MUC 7, acidic and basic proline - rich proteins,  

statherins and histatin 1 were found to bind the  N -terminal domain on 

the MUC7 polypeptide back bone. These proteins all have anti  

microbial  properties. As availability of these proteins in saliva is  in 

longer period, it  could be beneficial  to oral  health.  Also salivary 

mucins binds to S IgA (Salivary Immunoglobulin A)  which would 

enhance  SIgA  concentration  near the oral epithelium.  

 

 MUC 5B and MUC 7 binding to this select group of salivary 

proteins shows that  the formation of these complexes is protein 

specific.   Iontcheva et al  reported that  the interaction between MUC5B 

and proline rich pro teins, statherins and histatins can be dissociated 

using denaturing conditions. It showed that these proteins bind through 

hydrophobic or  Ionic interactions, hydrogen bonding or  van der waals 

forces  whereas some cases the interactions between MUC 5B and  
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above mentioned proteins were resistant to denaturing conditions, 

indicates that covalent interactions may be involved in some types of 

complexes. Thus salivary mucins may serve as carriers for anti 

bacterial salivary proteins to transport them throughout  the oral cavity 

and also increase their retention in the dental  pellicle.  Mucin   protect  

proteins from proteolytic degradation through the formation of 

complexes.  
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Figure 1 Diagrammatic representation of mucins in the mucosal 

barrier to infection .
1 2

 
 

(a )  The  normal mucosa  i s  covered  wi th  a  continuously rep lenished thick mucus  

layer  re ta ining host -defensive molecules.  Commensal  and environmental  microbes 

may l ive in the outer  mucus layer  but  the layer  ensures that  contac t  o f  microbes 

wi th  epi the lial  cel l s  i s  rare.  

 

 (b)  Ear ly in infect ion,  many pa thogens act ive ly d isrupt  the mucus  layer  and 

thereby gain access to  the  epi the lial  ce l l  sur face.  In add it ion,  th is  al ter s the  

environment for  commensal  and environmenta l  microbes and opportuni st ic  

pathogenesis may occur .   

 

(c)  Pathogens  tha t  break the secre ted mucus  barr ier  reach the ap ical  membrane  

sur face,  which i s  decorated wi th a  dense network of la rge ce l l -sur face mucins.  

Pathogens b ind the cel l -sur face  mucins via  lect in interac tions and t he mucin 

extracel lular  domains are shed as re leasable  decoy molecules.  Consequent to  

contac t  wi th microbes and shedding of the extracel lular  domain,  s igna l  

t ransduct ion by the cytoplasmic domains o f the  ce l l -sur face mucins  modula tes 

cel lula r  response to  th e presence of  microbes.   

 

(d)  In  response to  infec t ion,  there  are  al terat ions in mucins that  are  dr iven direct ly 

by ep ithelial  cel l s  and in response to  s ignals from under lying innate and adapt ive  

immuni ty.  These al terat ions inc lude goblet  cel l  hyperp lasia  and increased mucin 

secret ion and al tered mucin glycosyla t ion (depicted by the color  change)  a ffect ing 

microb ial  adhesion and the ab il i ty o f microbes to  degrade mucus.  These changes in  

mucins work in concer t  wi th  other  arms of  immuni ty to  c lear  the  infect i on.  

 
(Mucins in  the mucosa l  barrier to  infect ion,  Mucosal  immunology;  2008)  
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MUCINS BINDING MICROBES:
1 1  

 Salivary mucins aggregate specific strains of suspended  bacteria 

and induce attachment  of  bacteria to mucin - coated surfaces. Thus the 

bacteria recognize and bind specific glycans on the mucins,  such as 

sialic acid and blood-group antigens that lead to their dispersal and 

selective removal from the oral cavity.  

 

SALIVARY MUCINS IN DISEASE PREVENTION:
1 1  

 The mechanisms through which salivary mucins protect the oral  

cavity are various and differ between MUC7 and MUC5B, but both 

mucins protect  the oral cavity from an array of diseases.  Salivary 

mucins are able to control viral infection of T cells in the case of   

HIV/AIDS,  fungal infection in candidiasis through  reducing hyphal 

formation in C.albicans and  surface attachment of  cavity  forming 

bacteria.  Thus mucins block key steps that  are necessary for the 

microbe to transit ion into a virulent  state.  

 

BIO MARKERS: 

 The wide variation of biochemical constituents of the human 

saliva and exchange with substances that  compose the plasmatic liquid 

makes it convenient to be used as a biological  fluid of diagnosis 

value.
5
 This is due to the presence of a thin layer of epithelial  cells 

separating the salivary ducts from the systemic circulation making the 

substances transferred to the saliva through active carriage, d iffusion 

through the membrane (ultrafiltration) or through passive diffusion via 
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a concentration gradient.
1 3

 Any alteration of bio chemicals of the 

salivary fluid denotes that  any internal or metabolic disease and/or 

associated with periodontal disorders .
5  

 

SALIVARY   MARKERS OF PERIODONTAL DISEASES:
3  

                 

                                                     

 

 

 

 

 

         

Immunoglobulins ( Ig)  are main specific  defence  factors of saliva.  

Among different classes of immunoglobulins, IgA, IgG and Ig  M  

interfer with the adherence of bacteria and inhibit  bacterial  

metabolism. Patients with periodontal  disease have higher salivary 

concentrations of  IgA, IgG, and IgM  specific to periodontal pathogens  

compared with healthy patients. After periodontal  treatment,  the levels 

of these immunoglobulins  in saliva  are  greatly reduced.  

 

NON SPECIFIC MARKERS: 

Mucins :   

 Interfere with the colonization of Aggregatibacter  

actinomycetemcomitans.  

NON SPECIFIC 

MARKERS: 

MUCINS 

LYSOZYME 

LACTOFERRIN 

HISTATIN 

PEROXIDASE 

 

SPECIFIC MARKERS : 

IMMUNOGLOBULINS 

    IgA 

    IgM 

     Ig G 

 

SYSTEMIC 

MARKERS: 

 

C-REACTIVE 

  PROTEIN 

MARKERS   OF 

ALVEOLAR BONE 

LOSS: 

ALKALINE 

PHOSPHATASE 

OSTEOCALCIN 

OSTEONECTIN 

MATRIX 

METALLO 

PROTEINASES 
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Lysozyme: 

 Anti  microbial  enzyme that  has an abil ity to cleave chemical  

bonds in the bacterial cell wall . It  causes lysis of some bacterial  

species by hydrolyzing glycosidic l inkages in the cell wall  

peptidoglycan. Patients with low levels of lysozyme in saliva leads to 

plaque accumulation  that  is  considered a risk factor for periodontal 

diseases.  

 

Lactoferrin:  

 Iron- binding glycoprotein produced by salivary glands.  It  

inhibits microbial growth by sequestering iron from the environment  

which is an essential  element for survival of bacteria. It is detected at 

high concentrations in saliva of patients with periodontal diseases.  

 

Histatin: 

 This salivary protein secreted from parotid and submandibular 

glands which has anti microbial propertie s and neutralizes the 

endotoxic lipopolysaccharides located in the membrane of gram-

negative bacteria. It inhibits host and bacterial enzymes that are 

involved in the destruction of the periodontium. It also inhibits the 

release of histamine from mast cell, affecting their role in oral  

inflammation.  
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Peroxidase:  

 It  is the salivary enzyme that is produced by acinar cells in t he 

salivary glands.  It  removes toxic  hydrogen  peroxide  produced by oral   

micro organisms. It reduces acid production in the dental  bio film, thus 

it decreases plaque accumulation, caries and gingivitis . Hi gh level of 

this enzyme is found in periodontitis patients.  

 

SYSTEMIC   MARKERS:
3  

 C- reactive protein is  a systemic marker released during the 

acute phase of an inflammatory response which is produced by the liver 

and is stimulated by circulating cytokines, such as tumor necrosis 

factor -α  and interleukin -1, from local and systemic inflammation such 

as periodontitis.  C-reactive protein enters saliva through gingival 

crevicular fluid or the salivary glands. High levels of C -reactive 

protein are associated with chronic and aggressive periodontal 

diseases.  

 

MARKERS OF ALVEOLAR BONE LOSS:
3  

 The biomarkers such as alkaline phosphatase, osteocal cin, 

osteonectin,  and collagen telopeptidases are associated with bone 

formation, resorption and turnover.  Thes e markers are identified in 

gingival crevicular flu id and saliva. These mediators are linked with 

local bone metabolism ( in the case of periodontitis) as well as with 

systemic conditions (osteoporosis or  metastatic bone cancers)  
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DIAGNOSTIC SIGNIFICANCE OF SALIVA:
1 4  

 As saliva has hundreds of components,  usage of saliva in the 

diagnostic purposes was made in the second half of the 20
t h

 century.   

Saliva could be used as a diagnostic and monitoring method for 

periodontal  diseases and many other infectious diseases in conjunction 

with treatment and detection of addictive drugs.  These features make 

it possible to monitor several  biomarker s in infants,  children, elderly 

and non-collaborative subjects. As saliva is an accessible fluid , it  can 

easily be collected by  non invasive method  that is neither painful or 

traumatic to the patient and no special equipment is  needed. Moreover, 

analysis of saliva may provide a cost -effective approach for the 

screening of large populations. But the problem is the low 

concentrations of the markers compared to plasma.  

 

SALIVA COLLECTION METHODS:  

 In general,  methods for collecting human saliva can be 

categorized  into those sampling whole saliva v s    those sampling saliva 

from specific salivary glands, and into those collecting stimulated 

(using citric acid,  chewing paraffin wax) v s   unstimulated saliva.   Also 

collection techniques based on absorbent materi al v s   techniques  based 

on passive drooling or spitting of saliva into collection tubes, Draining  

and  suction methods.  Of these,  only the spitting method is feasible to 

the patient.
9  
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 When saliva stimulated, it  get  more diluted of biomarkers, and 

therefore not suitable for detection.
5
 So unstimulated  whole saliva 

samples  are often used in most cases of diagnostic applications  and 

also it yields a representative  combination of saliva  from all  glands .
9  
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REVIEW OF LITERATURE 

 

Badersten A et al  . ,  1981 
1 5  

 Investigated  the healing events after non surgical periodontal  

therapy in patients with periodontal  pockets of 4 -7 mm deep in 15 

patients. They were treated by plaque control and supra –and 

subgingival debridement  using hand or ultrasonic instruments  in a 

split mouth approach. All clinical parameters including plaque scores, 

bleeding on probing, probing pocket depths and probing attachment 

levels were recorded. These were improved during the  initial   4 -5 

months  after start of therapy  and lit tle change occurred during the  

rest of the 13-month  observation period. Init ial ly a total of 106 sites  

showed probing pocket depths ≥ 6 mm  At 13 months only 13 such sites  

were  observed. Successful results obtained from this study raise the 

question to what extent non surgical therapy is feasible also in patients 

with severely advanced lesions.  

 

Bollen  C M  L  et al  . ,   1996 
 1 6  

 Aimed to examine the microbiological long-term effects of full -

mouth disinfection. Totally 10 patients with advanced chronic 

periodontitis were randomly selected to a test  and control group. 

Control groups were treated with scaling and root planing and oral  

hygiene instructions at  a 2 - week interval. Test  groups were treated 

with the full - mouth disinfection  consisted of a full -mouth scaling and 

root planing  in 2 visits   within 24 h in combination with  tongue 
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brushing with 1% chlorhexidine gel for  I min, mout h rinsing with 

0.2% chlorhexidine solution  for 2 min and sub gingival irrigation of  

all pockets (3× in 10 min) with 1% chlorhexidine gel .  Test group were 

advised to rinse 2 × daily with 0.2%  chlorhexidine. Plaque samples 

were taken at  base line and after 1,2,4 and 8 months.  There was 

significantly larger reduction of spirochetes and motile organisms in 

the test group up to month 2 and month 8 for the single –rooted, multi  

rooted teeth respectively by using phase -contrast  microscopy compared 

to control group. Results suggested that full mouth disinfection leads 

to a significant microbiological improvement up to 2 months  but not 

significant for the  next 6 months.  

 

Wennstrom   J L et  al  . ,  2005 
1 7  

 Evaluated the clinical efficacy of a single session of full mouth 

ultrasonic debridement  as an initial periodontal  treatment approach in 

chronic periodontitis  patients.  Totally 41 patients with 35 periodontal  

sites  with probing pocket depth ≥ 5mm were randomly selected to  two 

different treatment protocols. A single session of full  mouth sub 

gingival instrumentation  using a  Piezo ceramic ultrasonic device  

with water coolant (FM- UD) in one group, Quadrant scaling/ root 

planing (Q- SRP)  with hand instruments in another group were 

performed. Clinical  parameters including plaque index, periodontal 

pocket depth, relative attachment level, and bleeding on probing were 

recorded at base l ine, 3 and 6 months. Results shown that the 

efficiency of the initial tr eatment phase (Time used for 
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instrumentation/ Number of pockets closed), mean RAL gain, mean 

PPD reduction significantly higher for the FM -UD than the Q-SRP 

approach.  

 

Faveri  M  et al  . ,  2006 
1 8  

 Evaluated the clinical and microbiological effects of scali ng and 

root planing (SRP) alone or in combination with 0.12% chlorhexidine 

rinsing. 29 subjects with chronic periodontitis were assigned to two 

therapeutic groups.  Contro l group  (SRP + placebo)  and test  group (RP 

+ CHX during and up to 42 days post -therapy) were performed. 

Clinical and microbiological (N-benzoyl-DL-arginine-2-naphthylamide 

–  BANA  test)  examinations were done at baseline,42 and 63 days post  

therapy. Results shown that  the combination of  CHX (Chlorhexidine) 

rinses and SRP  leads to bette r reduction in plaque accumulation, 

Pocket depth,  attachment level and greater  reduction in BANA –

positive  species.  

 

Sexton W M  et al  . ,  2011 
1 9  

 Assessed the salivary biomarkers of periodontitis  longitudinally 

to determine response to therapy. Adults with chronic periodontitis  was 

participated in this 6 -month case-controlled study, with 33 participants  

receiving oral hygiene instructions ( OHI) alone  and 35 participants   

receiving scaling and root planing  (SRP)  combined with OHI. Saliva 

samples collected and analysed for Inter leukin(IL-1β, IL-8, Macrophage 

inflammatory protein (MIP -1α), Matrix metalloproteinase -8 (MMP-8),  
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osteoprotegerin (OPG)  and Tumour necrosis factor - α  ((TNF-α) at 

baseline, week 16, and week 28 . All  clinical parameters were recorded  

at each visit.  Results shown that all parameters of periodontal health 

improved with SRP group compared to healthy group.  OPG and TNF -α   

levels  changed  significantly at  baseline on both follow up visits.  But  

IL-1β,  and  MMP-8 levels decreased only in SRP group  and concluded 

that  salivary  levels of  IL-1β, MMP -8,  OPG and  MIP- 1α  reflected 

disease  severity  and response to therapy. So it was suggested that 

these biomarkers could be used for monitoring  periodontal disease 

status.  

 

Rathnayake N  et al  . ,  2013 
2 0  

 Investigated the salivary biomarkers to detect pe riodontitis  and 

also analysed whether these markers could be used for  epidemiological  

studies.  451 adults (20-89 years) living in southern Sweden were 

invited to participate in this study. Stimulated saliva samples were 

collected in all individuals and analysed for  concentrations of IL -1β, 

6,8, lysozyme, Matrix metallo protein ases MMP-8, and tissue inhibitor 

of metalloproteinase (TIMP-1) using ELISA (Enzyme linked 

Immunosorbent Assay) Immunofluorometric assa y or  Luminex assays.  

Results  shown that the patients with severe periodontitis  had elevated  

salivary concentrations of   IL-1β, MMP and  MMP -8 / TIMP-1  ratio.  

Thus concluded that these salivary biomarkers could be used as 

markers of periodontal disease in larger patient populations.  
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Sharma A  et al  . ,2015 
2 1  

 Investigated  and compared the effect  of non surgical  periodon tal 

therapy on salivary proteins in subjects with periodontitis and 

compared with healthy subjects. Totally 30 subjects with  age group 

between (30-45 yrs) were participated of which 15 had Generalized 

severe chronic periodontitis  and 15 healthy subjects.  The clinical 

periodontal   parameters included plaque index (PI), Gingival index 

(GI), Pocket probing depth (PPD), Bleeding on probing (BOP) and 

clinical attachment loss (CAL) were recorded. After chewing the 

paraffin wax, Stimulated whole saliva was collec ted and immediately 

centrifuged  at  - 4˚ c ,  assayed  for salivary protein content using the 

Biuret  bicinchonic acid protein assay reagent (BCA kit) both at  

baseline, 4week  following scaling and root planing. Salivary protein 

was higher in Generalised chronic periodontitis patients as compared to 

healthy group, and concluded that after 1 month of scaling and root 

planing the salivary protein concentration between pre and post  

periodontal  therapy improved significantly.  So it was suggested that  

monitoring for change in salivary composition may be useful tool to 

establish favorable response to periodontal therapy.  

 

Henskens Y M C et  al  . ,  1993 
2 2  

 Investigated the salivary protein, albumin and cystatin 

concentrations in subjects with gingivit is, periodontitis , and healthy 

group. Protein and albumin concentrations in saliva with gingivitis , 

periodontitis were significantly increased compared with healthy 
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subjects.  This is caused by leakage of plasma proteins.  Cystatin 

concentrations were significantly increased in periodontitis  compared 

with the gingivitis,  and healthy group which suggests that the increased 

concentration of cystatin is derived from sources other than plasma.  

 

Henskens Y M C  et  al  . ,1996 
2 3  

 Investigated the type and origin of cystatins involved in this 

increased cystatin activity. Whole and parotid saliva was collected 

from 25 healthy and 30 periodontit is subjects. Saliva samples were 

quantified by enzyme-linked immunosorbent assay to identify the 

cystatin S and C and cystatin activities were measured toward papain.  

Besides, plasma protein albumin, parotid derived amylase,  and salivary 

immunoglobulin IgA were determined. The results shown that am ylase, 

cystatin c were higher in whole and parotid saliva of subjects with 

periodontitis than in healthy controls.  But cystatin S, the major  

salivary cystatin  was higher in the whole saliva of the  healthy group. 

Whole saliva concentrations of albumin and IgA were not different 

between healthy and periodontitis  subjects. It was concluded that 

human salivary glands may respond to an inflammatory disease of the 

oral cavity,  periodontitis  by enhanced synthesis of some acinar 

proteins.  

 

Henskens Y.M.C,  Fridus A et al  . ,  1996 
2 4  

 Studied a possible change in the concentration of cystatin S, 

cystatin C, Albumin, IgA, amylase in whole and parotid saliva of 20 
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periodontitis patients as a result  of periodontal treatment. Saliva 

samples were quantified for cystatins S and C, Albumin, and IgA by 

enzyme-linked immunesorbent assay. Amylase and total  cystatin 

activity were determined by activity assay, papain respectively.  After 6 

months of periodontal therapy, the clinical condition of the subjects 

improved.  Bio chemical analyses of whole and parotid saliva revealed 

that significant changes in salivary protein composition occurred only 

in whole saliva. After periodontal treatment total cystatin activity and 

cystatin C concentration of whole saliva samples decreased to normal 

healthy control values. But cystatin S was unchanged during the 

periodontal  treatment process.  These results suggested that  decrease of 

total  cystatin activity in whole saliva after p eriodontal treatment 

depends upon other sources of cystatin  ( i.e; other salivary glands or 

crevicular fluid) apart from parotid gland.  

 

Groenink  J et al  . ,  1999 
2 5  

 Investigated  the concentrations and output of  lactoferrin  and  

low-M r  MG2 in saliva of  subjects suffering from Actinobacillus 

actinomycetemcomitans associated periodontal  disease  and healthy 

subjects. The MG2 output in the diseased group (13.6µg protein /ml) 

was decreased by a factor 3 compared to healthy group.  (44.3µg 

protein/min) whereas output of lactoferrin was not significantly 

different in healthy (9.5µg/min) and diseased group (7.6 µg/min)  

Higher iron –saturation of lactoferrin and lactoferrin degrading 

enzymes could be detected in saliva of diseased subjects, but not in 



Review of Literature 
 

26 
 

saliva of healthy subjects, which suggests that antimicrobial properties 

of lactoferrin were diminished in periodontitis patients, and also low 

concentration of  mucin MG2 showed that defense action of mucin gets 

altered and prone to oral  infection. There was negativ e correlation 

between the number of sub gingival A. actinomycetemcomitans and 

lactoferrin in saliva revealed that low concentrations of lactoferrin 

favour the growth of the bacterium  and concluded that a decline in the 

salivary defence system might increase the risk for oral  infection by  

A. actinomycetemcomitans.  

 

Rantonen   P J F et al  . ,  2000
 2 6  

 Investigated the within subject variation of correlations and 

concentrations between Lysozyme, Ig A, Ig G, IgM , albumin, amylase,  

and total protein in  stimulated  whole saliva. 30 healthy adult  

university students were examined in this study in the course of a 12 -hr 

period. After several practice sessions,  unstimulated and stimulated 

whole saliva samples  were collected 5 t imes daily ( at 8a.m, 11a.m, 2 

p.m, 5p.m, and 8 p.m).  Results  shown that total protein correlated 

significantly with amylase, albumin, and IgA through different 

samplings. Also IgG correlated with albumin and lysozyme in the 

course of 12h. It was suggested that,  on the whole the correla tions 

between variables remained stable during repeated sampling. and it was 

concluded that  salivary  IgA, Albumin, Amylase  and total protein 

concentration are subject to short term variation.  
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Liu B et al  . ,  2002 
2 7  

 Investigated  the  anti microbial  p roperties  of  human salivary 

mucin MG2 against the periodontal  pathogens, Actinobacillus 

actinomycetemcomitans using purified  MG2, rNMUC7 (a recombinant 

poly peptide  containing residue  1 -144 of MG2)  and synthetic peptites  

PEP 1 (residue  1-17) and PEP 2 (residue  47-63). MG2 and   rNMUC7 

bound to Aa strains  SUNY 75, SUNY 465, SUNY 523,  652  and  JP2 

in a liquid phase binding assay. The bactericidal  activities of  

rNMUC7, PEP1,and PEP 2 against  Aa SUN Y 523 were tested in a 

colony forming unit  killing assay. Saliva samples from 60 individuals 

were screened on western blots probed with an anti- MG2 antibody 

against the PEP 2 revealed that a 20 KDA MG2 fragment was present  

in  66% of subjects,  which contained a portion of the amino terminal 

region of  MG2. It  was revealed that  the N-terminal region of MG2 and 

a sub domain within this region are microbicidal  against Aa and 20KDa 

fragment of MG2 occurs in whole saliva.  So it  was suggested that 

cleavage of MG2 in vivo may produce fragments with microbicida l  

properties, and this may represent a novel mechanism of host defense.  

 

Sterer N et al  . ,  2006 
2 8  

 Tested the hypothesis that  Gram-posit ive microorganisms are 

mainly involved in malodor production by deglycosylating oral  

glycoproteins, thus  facili tat ing subsequent proteolysis  of their protein 

core by gram –negative  microorganisms. Model of glycoprotein  (Pig 

gastric mucin)  was involved in this study to examine the effect of 
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Streptococcus salivarius on Porphyromonas gingivalis  mediated 

putrefaction. Malodor was scored by two odor judges and volatile  

sulphides were measured with use of a sulph ide monitor. Mucin 

degradation was followed by electrophoresis  on SDS-PAGE (Dodecyl   

sulphate-Polyacrylamide gel electrophoresis). S. salivarius or β 

galactosidase  promoted  mucin degradation and  concomitant malodor 

production and it was concluded that  Gram - positive microorganisms 

such as S. salivarius play a role in malodor production by 

deglycosylating sal ivary glycoproteins,  thus exposing their protein core 

to further degradation by  Gram-ve  micro organisms.  

 

Wu Y et al  . ,  2009 
2 9  

 Compared the proteomic profile of whole unstimulated saliva of 

subjects with  Generalized aggressive periodontitis (GAgP) with that of 

healthy group. Whole unstimulated saliva was obtained from 5 subjects 

with   GAgP   and 5 healthy subjects.  Proteins were separated using 

two- dimensional gel  electrophoresis.  Results shown that eleven 

proteins with different level in the GAgP group versus the control  

group were identified. The levels of serum albumin, Immunoglobulin  

(Ig)  gamma 2 chain c region, Ig α  2 chain c region,  Vitamin D-binding 

protein, salivary α  -amylase and Zinc -α  2 glycoprotein  were increased 

in whole unstimulated saliva of  GAgP  subjects compared with healthy  

group. But lactotransferrin, elongation factor 2,14 -3-3 sigma, short  

palate,  lung and nasal  epithelium carcinoma –associated protein 2  

precursor and carbonic anhydrase 6 were decreased. And it was 
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concluded that  these findings might be helpful to aid understanding of 

the etiology of  Generalized  aggressive periodontitis.  

 

Panchbhai A S et al  . ,  2010 
3 0  

 Evaluated saliva samples for levels of Glucose, amylase,  and 

total  protein, and assessed saliva flow rate in diabetics and healthy 

Non –diabetics.  A total of 120  age - and sex matched participants  were 

included in this study and were divided into 3 groups of 40 each; the 

un controlled diabetic group, controlled diabetic group and the healthy 

non diabetic group. After collecting the unstimulated whole saliva,  

salivary investigations were done. Results shown that  mean salivary 

amylase levels elevated in both uncontrolled and controlled diabetics, 

as compared to healthy Non-diabetics. There was decrease in m ean 

salivary amylase levels in controlled diabetics when compared to 

healthy non diabetics. No other parameters were found to be markedly 

affected in diabetes mellitus,  other than salivary glucose.  

 

Goncalves  L D R et al  . ,  2010 
3 1  

 Compared the protein profiles of unstimulated whole saliva from 

patients with periodontitis  and healthy subjects by two complementary 

approaches (2D gel electrophoresis and liquid chromatography).   

Protein spots of interest were analyzed by MALDI –  TOF –TOF and the 

data was complemented by an ESI-Q-TOF experiment. The analyses 

showed that subjects with periodontitis  have increased amounts of 

blood proteins (serum albumin, and Hemoglobin) and Immunoglobulin  
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compared to the controls. A higher number of protein spots were 

identified in the periodontitis group in which Alpha amylase was 

identified mostly which is due to hydrolysis by cysteine proteases  

under such inflammatory conditions.  This approach gives novel 

insights into alterations of salivary protein in presence of periodon tal  

inflammation, Thus it may contribute to the improvement of 

periodontal diagnosis.  

 

Sanchez G A et al  . ,  2011 
6  

 Evaluated the host  response in different cl inical stages of 

periodontitis by assessing salivary flow rate, the concentrations of 

proteins and mucin and the amylase activity.  Totally 60 adults subjects 

were clinically examined and divided into four groups (n=15) 

according to the periodontal status, namely healthy, mild,  moderate,  

and severe periodontitis. Whole saliva was collected for 5 min.   After 

chewing the paraffin wax for 5 min, stimulated whole saliva was 

collected later.  Then flow rate was determined. Salivary proteins, 

amylase,  and mucin were determined by colorimetric methods. Results 

shown that  the concentrations of proteins,  amylas e,  and mucin 

increased in moderate severe periodontitis in unstimulated saliva, 

while flow rate decreased. Mucin concentration was lower in the mild 

periodontitis group. There was an increase in flow rate and output of 

proteins,  amylase and mucin in stimul ated saliva.  It  was concluded that  

increased concentrations of salivary proteins enhances protective 

potential of saliva which is accompanied by a decrease in flow rate.  
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Goncalves  L D R  et al  . ,  2011 
3 2  

 Analysed and compared the proteomic profile of whole saliva 

from gingivitis patients and healthy controls by proteomic approach. 

Two–dimensional gel electrophoresis and liquid chromatography  

followed by mass spectrometry were used to analyze the salivary 

proteome. The analyses shown tha t  gingivitis was associated with  

increased amounts of b lood proteins (serum albumin, haemoglobin),  

Immunoglobulin peptides and keratins.  So it  was concluded that  this 

approach gives novel insight into profiles of the salivary proteome 

during gingival inflammation that  m ay contribute to improvements in 

diagnosis.  

 

Balwant  Rai  et al  . ,  2011 
3 3  

 Planned  to explore the associations between periodontal disease,  

psychologic factors and salivary markers of stress, psychoneuro 

immunologic variables,  and health behaviors. 100 periodontitis patients 

were selected and participants given information on general  health, 

chronic stress, and demographics.   Stress markers (choromogranin A, 

cortisol,  α  - amylase,  and β-endorphins)  were measured  from saliva  

and also examined the presence of dental  plaque  on lingual and buccal 

surfaces, the gingival index, and the number of remaining teeth with 

periodontal  disease.  Results shown that  stress and salivary stress 

markers were significantly associated with clinical  parameters of 

periodontal disease. It  was suggested that  stress might be associated 
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with periodontal  disease through physiologic and behavioral   

mechanisms.  

 

Rocha D D M et al  . ,  2012 
3 4  

 Investigated the pattern of secretion and the expression of  mucin 

glycoprotein -2 (MG2)  and lactoferrin among periodontitis  and healthy 

group. 5 persons with Generalized aggressive periodontitis,  5 persons 

with Generalized chronic periodontitis and 5 without periodontitis were 

included in this study. Non stimulated and stimulated sa liva was 

collected and samples analyzed by western blot  probed with specific 

antibodies. Results shown that  st imulated and non -stimulated salivary 

flow rate did not differ between  groups. Western blot analysis showed 

that increased MG2 expression  in all groups  and  increased lactoferrin  

in APG than CPG and control group in st imulated saliva.  Control  group 

exhibited the highest expression of both Glycoproteins in non 

stimulated saliva. There was reduced expression of MG2 and 

lactoferrin in APG and CPG under non st im ulated condition. Pattern of 

secretion of MG2 and lactoferrin in health and disease is  complex. So 

it was concluded that these salivary constituents may contribute in the 

etiopathogenesis of these diseases.     

 

Hady Haririan et al  . ,  2012  
3 5

  

 Determined chromogranin A (Cg A) and α  -amylase (AA) in 

saliva and serum in periodontal  health and disease and also to evaluate 

their potential  relationship to periodontitis. 24 patients with 
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Aggressive periodontitis (  AgP), 34 patients with chronic periodontitis   

and 30 healthy control  individuals were included in this study. CgA 

and AA levels were determined in saliva and serum by enzyme linked 

immunosorbent assay and an clinical  amylase test.  Salivary cortisol 

was determined using mass spectrometry.  Clinical par ameters of 

periodontal diseases were recorded, and their possible correlations with 

stress related biomarkers were assessed.  Results shown that higher 

CgA were found in saliva of Ag P patient compared to CP and control  

group.  Salivary cortisol was higher  in AgP group compared to CP. 

There was no differences in serum CgA, salivary and serum AA  among 

all groups, but posit ive correlation was revealed between salivary AA 

or salivary CgA  and the extent of periodontitis and it  was concluded 

that  an association of CgA, cortisol  and AA activity in saliva 

correlated with AgP.    

 

Yakob M  et al  . ,  2012 
3 6  

 Investigated the levels of certain salivary proteins and  matrix 

metallo proteinase -8 (MMP -8) in gingival crevicular fluid (GCF) in 

relation to the presence of  specific periodontal  pathogens in subjects 

with and without periodontit is. Clinical  parameters were recorded at 

baseline, in 1985 and in 2009 from 99 subjects of which 56 with and 43 

without periodontitis. Saliva sample s collected to analyse salivary 

albumin, total protein, and Immunoglobulins A,G,M  in 2009. GCF was 

collected to analyse the MMP-8 levels and for the PCR –analysis 

(Polymerase chain reaction) of the micro organisms Aggregatibacter 



Review of Literature 
 

34 
 

actinomycetemcomitans, Porphyromonas gingivalis, Prevotella 

intermedia,  Treponema  denticola, and Tannerella forsythia. Results 

shown that  periodontitis  patients were more often infected by 

P.gingivalis, P.intermedia and T.denticola than controls.  Salivary 

albumin and protein concentrations were higher in subjects with 

T.denticola and MMP-8 levels were higher in subjects with the same 

organism and T.forsythia. So it was concluded that the presence of 

T.denticola increases the salivary albumin and total  protein 

concentrations and GCF levels of MMP-8. 

 

Shaila M et al  . ,  2013 
3 7  

 Evaluated the salivary protein concentration in gingivitis  and 

periodontitis patients and compare the parameters like salivary total  

protein,  salivary albumin, salivary flow rate,  PH, buffer capacity in 

both young and elderly patients. 120 subjects were grouped based on 

their age as young and elderly. Each group was sub grouped (20 

subject) as controls,  gingivit is and periodontitis.  Unstimulated whole 

saliva was collected from all patients.  Flow rate was measur ed during 

collection of the sample. Salivary protein and albumin estimation was 

done using the Biuret method, Bromocresol green method respectively.  

PH estimation was done with PH meter. Buffering capacity was 

analyzed with titration method. Results shown that  rise in the salivary 

total  protein and albumin concentration was noted in gingivitis and 

periodontitis  subjects of both young and elderly.  An overall  decrease in 

salivary flow rate was seen among the elderly and also the salivary rate 
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of women was lower than that  of men. It  was concluded that  significant 

associations between salivary total protein and albumin in gingivitis  

and periodontitis were analysed with simple biochemical tests.  

 

Sanchez G A et al  . ,2013 
3 8  

 Determined the salivary levels of leukotriene B4   (LTB4)  and it`s 

relation with salivary mucin and alveolar bone level in patients with 

periodontal  disease. 81 subjects were clinic ally examined and divided 

into four groups, clinically healthy, mild, moderate, and severe 

periodontitis  according to periodontal status (i.e  clinical at tachment 

level and probing pocket depth) . Unstimulated saliva was  collected for 

5 min. salivary LTB4   and  mucin was determined by an Immune assay 

method, colorimetric method respectively and radiographic asses sment  

used to determine  alveolar bone level.  Results shown that  there was 

decreased  salivary LTB4  level in mild periodontitis  while severe 

periodontitis  showed increased LTB 4  level.  A significant positive 

correlation was seen between salivary LTB 4   and clinical attachment 

level, salivary mucin concentration or alveolar bon e level. It was 

concluded that LTB4   might be involved in the defense mechanism of 

the oral cavity  and also they are one of the mediators responsible for 

bone resorption.  

 

Sanchez G A et al  . ,  2013
 3 9  

 Determined the relationship between salivary levels of mucin and 

amylase and the clinical parameters of periodontal disease before and 
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after periodontal treatment. 92 subjects were clinically examined and 

divided into  4 groups namely cli nically healthy, mild, moderate,  and 

severe periodontitis  according to the periodontal status, and the value 

of clinical attachment level  (CAL) and probing pocket depth (PPD). 

Unstimulated saliva was collected for 5 min. Later salivary proteins,  

amylase and mucin were determined by colorimetric methods. Results 

shown that the significant positive correlation was seen between 

salivary mucin, amylase,  or protein and PPD or CAL before periodontal  

treatment,  while flow rate decreased. After treatment, the imp rovement 

of clinical parameters was associated with decreased salivary mucin, 

amylase concentration, and output in moderate and severe group. and it  

was concluded that  increased level of salivary mucin and amylase 

indicated that salivary glands respond to the disease by increasing the 

protective potential of saliva when in need and return to the normal 

rate of secretion after the resolution of the inflammatory process.  

 

Kejriwal   S et al  . ,  2014 
2  

 Determined the levels of salivary mucin, amylase and total  

protein in gingivitis and chronic periodontitis  patients. Totally 90 

patients with  age between  (25-60 yrs) were included and divided into 

3 groups of 30 each: clinically healthy, Gingivit is, Chronic 

periodontitis according to the clinical periodontal pa rameters includes  

gingival index score,  clinical attachment loss,  and probing pocket 

depth.  Unstimulated saliva was collected. Later salivary mucin, 

amylase and total  protein levels were determined. Results shown that  
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increased concentration of salivary mucin, amylase and total  protein in 

gingivitis  patients and increased levels of amylase and total  protein in 

chronic periodontitis patients compared to healthy subjects whereas 

decrease in mucin concentration was observed in periodontitis group 

compared to gingivit is group and it was concluded that salivary mucin, 

amylase and total protein may be used as an important  biochemical 

parameter of inflammation of the periodontium.  

 

Ochiai  A  et al  . ,  2014 
4 0  

 Porphyromonas gingivalis is  a major etiological  agent in the 

development and progression of periodontal  diseases. In this study, cell 

growth inhibitor against P.gingivalis was isolated from rice protein 

extract , using a six-step column chromatography process. The inhibitor 

was identified as Amy I -1, and α- amylase which showed cell growth 

inhibitory activity against P.gingivalis species, compromises the cell  

membrane structure of the bacterial cells  and leads to cell  death.          

α  -amylase from human saliva and porcine pancreas showed inhibitory 

activity similar to that  of AmyI-1 and it  was concluded that  this 

finding gives the potential importance and therapeutic potential of  

α-amylases  in treating periodontal diseases.  

 

Andrea Beatriz acquier et al  . ,  2015 
4 1  

 Compared the salivary mucin and amylase levels and their 

relation to the clinical  parameters of patients with aggressive 

periodontitis with that  of patients with chronic periodontitis. 80 
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subjects were included and divided   into  two groups:  20 patients with 

AgP and their 20 matched controls, and 20 patients with CP and their 

20 matched controls, based on clinical  parameters (i .e . CAL, PPD, 

Bleeding on probing) Whole unstimulated  saliva was collected from 

all  subjects. Then Mucin, amylase,and protein were determined by 

colorimetric methods. Results shown that salivary mucin, amylase and 

protein levels were increased in patients with AgP  and CP,  but there 

were no differences between them or between control  groups.  

 

Ahmed   M A A  et al  . ,  2016 
4 2  

 Compared the clinical periodontal  parameters, salivary               

α  -amylase, albumin,  flow rate  and PH in chronic periodontit is patient 

with poorly or well  controlled type 2 diabetes mellitus and control 

groups. 80 males with an age range of  (35-50) years were included and 

divided into  4 groups (20 subjects each) :  2 groups had well  or poorly  

controlled type 2 diabetes mellitus with chronic periodontit is, 1 group 

had only chronic periodontitis , and 1 group control group.  

Unstimulated whole saliva was collected from all subjects to measure 

flow rate, PH, albumin and α-amylase. All clinical periodontal  

parameters includes  plaque index, gingival index, bleeding on probing, 

probing pocket depth, and clinical attachment level  were recorded. 

Results shown that  patients had chronic periodontit is  with poorly 

controlled type 2 diabetes mellitus revealed increase in levels of 

salivary α-amylase and albumin with decreased flow rate  and PH  and 

also showed the highest median values o f all  clinical periodontal  
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parameters than other study, and control  group. It was concluded that  

these biochemical markers will  give an objective phenotype to allow 

practitioners for early diagnosis that allows improved prognosis, and 

effective delay of cl inical complications associa ted with chronic 

periodontitis and  Diabetes mellitus, thus lowering the incidence of 

both diseases worldwide.  

 

Talib H  J  et al  . ,  2016 
4  

 Determined the salivary levels of α-amylase and flow rate and 

their correlations with clinical periodontal parameters among 

Gingivitis , chronic periodonti tis  with different severities (Mild,  

Moderate,  severe)  and contro l  group. 75 males,  age ranged (30-45) 

years old were included and divided in to study group (45 chronic 

periodontitis patients). They were sub grouped in to (Mild -15, 

Moderate 15, and severe 15)  based on different severities, Group of 15 

patients with gingivitis, and 15 subjects had normal healthy 

periodontium. Salivary α-amylase and flow rate with clinical  

periodontal parameters includes plaque index, Gingival index, Bleeding 

on probing, probing pocket depth, and clinical  attachment level  were 

measured from all  the groups.  

 

 Results shown that  increased salivary α-amylase was seen in 

chronic periodontit is followed by gingivitis  patients.  Each pairs of 

chronic periodontitis subgroups were demonstrated difference in            

α- amylase level of which highest level was seen in severe chronic 
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periodontitis. Flow rate decreased in gingivitis and chronic 

periodontitis with its different severities.  There was positive 

correlations between α-amylase with clinical periodontal parameters at  

all groups and sub groups and it was concluded that salivary α-amylase 

can help to monitor the progression of the periodontal  disease.  

 

Lund mark  A  et  al  . ,2016 
4 3  

 Investigated the levels of MUC 4 and MMP 7 in saliva and 

Gingival crevicular fluid samples of patients with periodontit is. Saliva 

and GCF samples were collected from periodontitis  patients  and 

healthy controls.  The levels of MUC 4, MMP 7, and total protein 

concentrations  were  analysed by  ELISA or Bradford assay. Results 

shown that MUC 4 levels lower in saliva and GCF from  periodontitis   

patients  compared to healthy controls.  MMP -7 levels was higher in 

saliva and GCF from periodontitis patients, and i t was concluded that 

MUC4 and MMP-7 could be utilized as possible novel biomarkers for 

periodontitis.  
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MATERIALS AND METHODS 

 

 This Comparative clinical  study was conducted at  the 

Department of Periodontology, Adhiparasakthi Dental college and 

Hospital (APDC& H), Melmaruvathur.  A total number of 40 subjects in 

the age range of 25 to 60 years were selected from the out-patient 

division of periodontics,  APDC&H, of which 20 subjects  were 

periodontally healthy (control group) and other 20 sub jects were 

Chronic generalised Periodontitis (study group).  Ethical clearance for 

the study was obtained from the insti t utional review board, APDCH 

(Reference No: 2015- MD- Br 11- MAN 04). All  the subjects 

participated in the study were explained about the purpose of the study 

and all the participants signed an informed consent form.  

 

Method :  

Sample size:  40 (25-60 yrs) subjects.  

       Subjects are divided into two groups.  

      Group A: 20 subjects –  control group.  

      Group B :  20 subjects –  study  group.  

Group B1  :  Chronic  generalized periodontitis  patient  before treatment.  

Group B2  :  Chronic  generalized periodontitis  patients  after phase I  

periodontal therapy.  
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Inclusion criteria:  

Control group:  

 Having minimum complement of 20 natural  teeth.  

 Gingival index score ≤ 1,  Absence of loss of attachment.  

 

Study group: 

 Subjects having clinical attachment loss of > 4 mm in  more than  

30% of the sites with  radiographic evidence of bone loss in >30 %  of 

the sites and bleeding on probing.  

 

 Exclusion criteria:  

 Any  systemic  diseases  

 Smokers  

 Pregnancy  and lactation  

 Has undergone  any periodontal therapy for the past  1 year  

 Has  taken any antibiotics, Anti  inflammatory  drugs for the past  

six months  

 Subjects  with history of any salivary gland diseases,  and any 

apparent oral infections ( Herpes, candida)  

 Oral injuries or bleeding in the oral cavity unrelated to 

gingivitis , and periodontitis.  

 

The following clinical indices and parameters were recorded:  

OHI-S Index (Greene & Vermillion)  

Gingival index (Loe & Silness)  
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Probing pocket depth  

CAL 

 

The following biochemical markers were analysed:  

 Salivary Amylase  

 Salivary Mucin 

 

Method to be followed:  

 After getting the informed consent signed, all the individuals 

participated in the study were subjected to measurement of clinical  

indices including OHI-S and gingival index and clinical parameters 

including probing depth and CAL at base line for the control group and 

the study group. Then saliva sample was collected for both control and 

study groups which was analysed for amylase,  mucin estimation.  

 

 After sample collection, complete ultrasonic scaling was done at  

day 1 for patients under study group (chronic periodontitis). Complete 

root planing should be completed within 15 days from the base line in 

two subsequent visits.  On 45
t h

 day after completion of phase 1 

periodontal  therapy, patients were reviewed. Clinical parameter s were 

recorded. Saliva sample was collected and analysed again for Amylase 

and Mucin activity.  
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OHI - S  (Greene  and  vermillion, 1964):
4 4  

 The simplified oral hygiene index differs from the original  OHI 

in the number of tooth surfaces scored (6 rather than 12),  the method of 

selecting the surfaces to be scored, and the scores which can be 

obtained. The criteria used for assigning scores to the tooth surfaces 

are the same as those used for the OHI.  

 

 The OHI –S, like the OHI, has two components,  the debris index 

(DI –S) and the calculus index (CI –S).  Each of these indexes, in turn, 

is based on numerical determinations representing the amount of debris 

or calculus found on six pre-selected tooth surfaces.   

 

SELECTION OF TOOTH SURFACES:  

 The six surfaces examined for the OHI-S are selected from four 

posterior and two anterior teeth. In the posterior portion of the 

dentition, the first  fully erupted tooth distal  to the second bicuspid, 

usually the first molar but sometimes the second or third molar is  

examined on each side of each arch. The buccal surfaces of the selected 

upper molars and the lingual surfaces of the selected lower molars are 

inspected. In the anterior portion of the mouth, the labial  surfaces of  

the upper right and the lower left central in cisors are scored. In the 

absence of either of these anterior teeth, the central  incisor on the 

opposite side of the midline is substituted.   
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 Only fully erupted permanent teeth are scored. Natural teeth with 

full crown restorations and surfaces reduced i n height by caries or 

trauma are not scored. Instead,  an alternate tooth is examined.  

 

Scoring system for debris  

Scores Criteria 

0 No debris or stain present  

1 

Soft  debris covering not more than one third of the 

tooth surface being examined or the presence of 

extrinsic stains without debris regardless of surface 

area covered.  

2 
Soft  debris covering more than one third  but not more 

than  two thirds of the  exposed tooth surface.  

3 
Soft debris covering more than two thirds of the 

exposed tooth surface.  

 

Scoring system for calculus  

scores Criteria 

0 No  calculus present  

1 
Supragingival calculus covering not more than one 

third of the exposed tooth surface being examined.  

2 

Supragingival calculus covering more than one third 

but not more than two thirds of the exposed tooth 

surface,  or the presence of individual flecks of  

subgingival calculus around the cervical  portion of the 

tooth.  

3 

Supragingival calculus covering more than two third s 

of the exposed tooth surface or a continuous heavy 

band of sub gingival calculus around the cervical 

portion of the tooth.  
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Calculating the index:  

 After the scores for debris and calculus are recorded, the index 

values are calculated. For each individual, the debris scores are totaled 

and divided by the number of surfaces scored. The same methods are 

used to obtain the calculus score.  The average individual or group 

debris and calculus scores are combined to obtain the simplified oral  

hygiene index.  

 

Interpretation:  

Individually  DI –S  and  CI –S  is  scored as follows,  

0.0 to  0.6  =  Good  oral hygiene  

0.7   to 1.8   =  Fair  oral hygiene  

1.9   to 3.0   = Poor oral hygiene  

 

An  OHI –S  is scored  as follows:  

0.0–  1.2  = Good oral hygiene  

1.3 –  3.0 = Fair oral hygiene  

3.1 –  6.0 =  Poor oral hygiene  

Oral  hygiene index  

 

= 

Debris index  + Calculus index  
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Gingival index:
4 5  

 One of the most commonly used indices for assessing the status 

of gingival health or inflammation is the Gingival index (G.I)  by 

loe and  silness in 1963.   

 Gingival index may be scored for all  surfaces of all or selected 

teeth or for selected areas of all or selected teeth.  

 The Gingival index does not consider periodontal  pocket depth,  

degrees of bone loss or any other quantitative change of the 

periodontium. The cri teria are entirely confined to qualitative 

changes in the gingival soft tissue.  

 Partial ly erupted teeth, retained roots,  Teeth with peri apical 

lesion and third molars should be excluded and there is  no 

substi tution.   

        GI was the first index to evaluate every single tooth surfa ce.   

Each of the buccal, mesial,  lingual and distal  surfaces of the gingival 

tissues is given a score of 0 -3. This is the GI for the area.  

 

Scoring criteria for Gingival index:  

0  =   Normal  gingiva  

1 =   Mild inflammation –  sl ight change in color,  slight edema, No 

bleeding on probing  

2 =  Moderate inflammation –  redness, edema and  glazing, Bleeding 

on probing.  

3 = Severe inflammation - marked redness and edema, Ulceration, 

Tendency to spontaneous bleeding.  
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Calculating the index:  

      The  scores from the four areas of the tooth may be added and 

divided by four to give the GI for the tooth. The scores for individual 

teeth (incisors,  premolars, and molars) may be grouped to designate  

the  GI for the  group of  teeth.   

GI = Total  scores / No of surfaces examined 

 

Interpretation:  

GI  is  scored  as follows:  

0.1 –  1 : Mild gingivitis  

1.1 –  2 : Moderate  gingivit is  

2.1 -3 : Severe  gingivitis  

 

Probing depth ( PD):
4 6 ,4 7  

             The pocket depth and loss of attachment in relation to the CEJ 

as a fixed point of reference are expressed in millimetres.  Pocket depth 

refers to the distance from the gingival margin to the bottom of the 

clinical pocket.  It  is measured with a calibrated period ontal   

probe. Probing involves “Stepping” a calibrated periodontal p robe   

(UNC -15) around the tooth and recording the deepest  point  at each of 

six tooth surfaces;  Distofacial , Facial, Mesiofacial,  Distolingual, 

lingual,  Mesiolingual.  

 

 As a general rule,  a probe reading that falls  between two 

calibrated marks on the probe should be rounded upward to the next 
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highest  mill imetre.  Out of 6 surfaces per tooth, the highest probing 

depth value is taken as the probing depth of that individual tooth.  

 

       Mesial and distal pockets are measured from the buccal aspect and 

close to the contact points. Buccal and lingual pockets of multi rooted 

teeth were measured at the mesial roots in order to avoid the furcation 

areas.  Probe should be inserted parallel to the axis of the roots.             

A force of 10 grams was used to enter the probe in periodontal  pocket.  

 

Clinical attachment level (CAL):
4 6 ,4 7  

            Refers to the distance from the CEJ to the bottom of the 

clinical pocket. The loss of attachment was assessed on the same 

surfaces of the same teeth and with the same probe  as used for pocket 

depth assessments.  

 

 When the CEJ  was located  apical to the  gingival margin (Gingival 

enlargement)  

 Loss of attachment = Depth of the pocket - Distance from the 

 GM to the CEJ 

 When the gingival margin  was located apical to the CEJ  ( Gingival 

recession) 

 Loss of attachment = Depth of the pocket + Distance from the 

 GM to the CEJ 
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Collection of saliva :
4 8  

 Saliva was collected using “Passive drooling” or “ Spitting” 

techniques  as  described by  Navazesh (1993)  is the best  method  for 

collection of unstimulated whole saliva.  Participants are instructe d to 

avoid eating or drinking (anything but water) atleast an hour before 

saliva collection and rinse their mouth with clear water to avoid 

contamination of saliva samples with food. Partic ipants should sit  

upright with the head slightly tilted forward and the eyes open during 

saliva collection and instructed to rest for 5 minutes for minimizing the  

orofacial   movements.  

 

 After that,  participants are instructed to empty their mouths by 

swallowing all saliva, and then collect all subsequently secreted saliva 

in the oral cavity.  

 

 In the spitting method, the whole amount of collected saliva is 

spit in to sterile collection container every 60 seconds for 5 minutes.  

5ml of unstimulated saliva was collected from each patients between 

11am and 12 noon to avoid diurnal variation.  Then s aliva sample was 

sent to the lab immediately.  Saliva should be kept on ice, and frozen 

until  analysis.  Then it  was centrifuged at 3000 rpm for 15 minutes  

before processing.  
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 Amylase activity in saliva was determined by colorimetric 

method in semi auto analyser machine - Robonic.   

 

 Mucin concentration in saliva was determined by Alcian blue 

method in spectrophotometer - Chemito 

 

Non surgical periodontal therapy:  

 After the sample collections, complete ultrasonic scaling was 

performed to all  the patients in the study group. All  the patients were 

instructed to maintain their oral hygiene  with modified  Bass brushing 

technique and to use chlorhexidine mouthwash  twice daily.   Complete 

root planing should be completed within 15 days from the base lin e in 

two subsequent visits. On 45
t h

 day after completion of phase I 

periodontal therapy, patients were reviewed and post -operative   saliva 

sample was collected.  

 

SALIVARY AMYLASE ESTIMATION:  

 Method:  Colorimetric  method  

 Model :    Semi auto analyser  (ROBONIC) 

 Kit   :    Coral  

METHOD: 

     From coral kit 0.5 µL of amylase reagent was added to 10µL of  

sample and mixed well.  This was fed into the machine and readout was 

observed.  
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[P.S] Sample to be diluted till  fitting in the standard curve 1μl + 9μl 

diluent –  1:10 

 

SALIVARY MUCIN ESTIMATION:  

Method :   Alcian blue method  

Model :    Spectra scan  UV -2600 (  CHEMITO) 

 

METHOD: 

 Aliquots of diluted saliva ( 1:10 dilution )  were incubated for 30 

min in a 1%  solution of Alcian blue  in 50Mm sodium acetate  buffer  

containing  25mM Mgcl 2 ,  pH 5.8, under constant agitation at room 

temperature.  

 

 Following incubation, the samples were centrifuged for 20 min at 

705g. The pellets were washed in 95% ethanol, vortexed gently for 10s.  

After 5 min, the samples are centrifuged for 20 min at 3000 rpm. 

Mucin- dye  complexes  were dissociated  by the addition of a  Aerosol  

OT (1:2 dilutions with distil led water) followed by addition of equal 

quantity of ethyl ether  under vigorous shaking.  

 

 The resulting solution was centrifuged for 15 min at 3000 rpm 

and the dye concentration determined spectrophotometrically at 605nm 

in the aqueous layer . The values were matched to standard curve  and 

the unknown / sample mucin  concentration calculated.  
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BASIC ARMAMENTARIUM  

 

1.  Mouth mirror 

2.  UNC 15 probe 

3.  Universal  curettes –  2R/2L & 4R/4L 

4.  Gracey curettes - # 1-14 

5.  Surgical gloves  

6.  Mouth masks  

7.  Tweezers  

8.  Cotton  rolls  

9.  5 ml  steri le saliva collection containers  

10. -amylase kit  

11.Alcian blue.  
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Fig 2:  Armamentarium 

 

 

Fig 3 : Chronic generalised periodontitis -  pre - operative 
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Fig  4 : Pre- operative Probing depth  

 

 

Fig  5 : After  phase I periodontal therapy 
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Fig  6 : Probing depth after phase I periodontal therapy 

 

 

Fig  7 : Collection  of  saliva  
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Fig 8 : Collected saliva sample 

 

 

Fig 9 : Saliva transportation kit  
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Fig 10: Centrifuge machine  

 

 

Fig  11: Centrifuged saliva  
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Fig 12 : α-Amylase  kit  

 

 

Fig  13 : Semi auto analyser for amylase estimation  
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Fig 14 : Alcian blue  

 

 

Fig 15 : Spectra scan UV-2600 for mucin estimation  
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Fig 16: Spinwin, Vortex mixer  
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RESULTS 

 

 This  study  was  conducted  to  evaluate  the  levels of  salivary 

amylase and mucin in  Chronic generalised periodontitis patients before 

and after non-surgical periodontal  therapy and to compare the  

outcomes with  healthy subjects.  

 

 A total of 40 patients  were selected  from the out-patient section 

of Department of Periodontics,  Adhiparasakthi Dental college & 

Hospital  which includes  20 patients of pe riodontally  healthy subjects 

(20 control group) and 20 patients of Chronic generalized periodontit is   

(20 study group).  All clinical parameters and salivary amylase and 

mucin levels were measured at  baseline in study group and control  

group and then 45 days after phase 1 periodontal  therapy  only in study 

group.  

 

 Saliva samples were sent to lab for amylase and mucin 

estimation at baseline and 45 days post -operatively.  The obtained 

results were tabulated and the data collected were subject  to statist ical  

analysis.  
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STATISTICAL ANALYSIS: 

 The collected data was subjected to stati stical  analysis through  

SPSS (Statist ical  package for social  science) (IBM  SPSS Statistics for 

windows, version  22.0,  Armonk,  NY :  IBM corp. Releas ed 2013) is 

used. Significance  level is fixed as 5% (   = 0.05)  

 

 The Independent samples t -test  was used to assess the clinical 

parameters such as OHI-S, Gingival index, probing pocket depth, 

clinical  attachment level and biomarkers such as salivary amylase and 

mucin level between control group and study group (Base line).  

 

 The paired samples T-test   was used to assess the base l ine and 

post operative values of cl inical parameters such as  OHI -S, Gingival 

index, probing pocket depth, clinical attachment level  and biomarkers 

such as salivary amylase and mucin level in the study group.  

 

 Karl pearson`s correlation analysis  was used to determine 

relationship between  salivary amylase, mucin levels and  with clinical  

parameters. It also determines the correlation of salivary biomarkers  

such as Amylase,  mucin at  pre -operatively as well as post  operativel y.  
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Table 1:   

Comparison of Mean baseline OHI-S score of control group with 

study group 

Variables  Group N Mean Std. Dev.  t-Value P-Value 

OHI: Pre op 

Control  20 .98905 .095558 

16.573 <0.001 

Study 20 3.67750 .719121 

 

 The mean OHI-S score in control group was 0.99 ± 0.096  and in 

study group was 3.68 ± 0.72 .  On comparing the mean OHI-S score 

between groups, the difference was found to be statistically significant 

( P< 0.001).  

 

Table 1a :  

Mean change in OHI-S score from baseline to post-operative in  

study group 

Pair Variables  N Mean Std. Dev.  t-Value P-Value 

Pair 1 

OHI: Pre op 20 3.67750 .719121 

18.919 <0.001 

OHI: Post  op 20 1.01250 .108767 

 

 The mean OHI-S score in study group at baseline was 3.68 ±0.72  

and post-operative score was 1.01± 0.11 .  On comparing base line score 

with post-operative score, the reduction in the OHI-S score was found 

to be statistically  significant (  P < 0.001)  
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Chart 1 :   

Comparison of Mean change in OHI-S score of control group with 

study group (Base line and post-operative scores)  
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Table 2 :   

Comparison of  Mean baseline GI score of control group with study 

group 

Variables  Group N Mean Std. Dev.  t-Value P-Value 

GI:  Pre op 

Control  20 .65080 .209737 

12.688 <0.001 

Study 20 1.93350 .400510 

 

 The mean GI score in control group was 0.65 ± 0.21  and in study 

group was 1.93±0.40.  On comparing the mean GI score between 

groups, the differences was found to be  statistically significant           

(P <0.001) 

 

Table 2 a:  

Mean change in GI score from base line to post -operative in study 

group     

Pair Variables  N Mean Std. Dev.  t-Value P-Value 

Pair 2 

GI:  Pre op 20 1.93350 .400510 

12.982 <0.001 

GI: Post  op 20 .94600 .121196 

 

 The mean GI scores in study group at base line was 1.93 ± 0.40    

and post-operative score was 0.95 ±0.12 .   On comparing base line score 

with post-operative score, the reduction in the GI score was fo und to 

be  statist ically  significant ( P< 0.001).  
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Chart 2 :    

Comparison of mean change in GI score of  co ntrol group with study 

group (Base line and post operative  scores) 
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Table 3 :  

Comparison of mean baseline probing depth & CAL of control 

group with study group 

 

Variables  Group N Mean Std. Dev.  t-Value P-Value 

Probing depth: 

Pre op 

Control  20 1.31860 .103043 

29.657 <0.001 

study 20 4.10595 .407492 

CAL: Pre op 

Control  20 1.31910 .103024 

32.809 <0.001 

Study 20 4.28822 .391387 

  

 The mean probing depth and clinical attachment level  in control  

group  was  1.32 ± 0.10 mm  and  1.32 ± 0.10 mm  respectively,  and in 

study group was 4.11 ±0.41 mm and 4.29 ± 0.39mm  respectively.   On 

comparing the Pocket depth and CAL between the groups, t he 

differences were found to be statistica lly  significant (P < 0.001) 
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Table 3 a:  

Mean change in probing depth & CAL from baseline to post -

operative in study group 

 

Pair Variables  N Mean Std. Dev.  t-Value P-Value 

Pair 3 

Probing depth: 

Pre op 

20 4.10595 .407492 

11.008 <0.001 

Probing depth: 

Post op 

20 3.26880 .515043 

Pair 4 

CAL: Pre op 20 4.28822 .391387 

10.395 <0.001 

CAL: Post op 20 3.37675 .579441 

    

 The mean probing depth & CAL in study group at  base line was 

4.11± 0.41 mm and 4.29 ± 0.39 mm  respectively,  and post -operative 

value was 3.27 ± 0.52 mm and 3.38 ± 0.58 mm  respectively.  On 

comparing base l ine Pocket depth and CAL with post -operative Pocket 

depth and CAL, the reduction in the probing depth and gain in CAL 

post-operatively  was found to be  statistically  significant   (P < 0.001) 
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Chart 3 :  Comparison of Mean  change  in probing depth & CAL of  

control group with study group (Bas e line and post operative)         
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Table 4:  

Comparison of Mean base line salivary amylase and mucin values  of  

control group with study group  

Variables  Group N Mean Std. Dev.  t-Value P-Value 

Amylase: Pre op 

( U /L )  

Control  20 7599.0 1058.4 

10.026 <0.001 

Study 20 27022.5 8598.9 

Mucin: Pre op 

(μg /ml )  

Control  20 763.6 69.5 

15.334 <0.001 

Study 20 3258.0 724.2 

 

 Mean amylase and  mucin values in  control  group was  7599.0  

±1058.4 U/L and 763.6±69.5μg/ml  respectively ,  and study group was 

27022±8598.9U/L and 3258.0±724.2 μg/ml  respectively.  On comparing 

the two mean values, the differences were found to be statistically 

significant ( P < 0.001)  

 

Table 4a: 

Mean change in salivary amylase and mucin values from baseline to 

post-operative in study group  

Pair Variables  N Mean Std. Dev.  t-Value P-Value 

Pair 5 

Amylase: Pre op  20 27022.5 8598.9 

6.220 <0.001 

Amylase: Post op  20 17924.0 4703.6 

Pair 6 

Mucin: Pre op 20 3258.05 724.17 

11.325 <0.001 

Mucin: Post op  20 1828.45 314.07 
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 On comparing the mean  baseline salivary amylase and mucin  

values with post -operative values in study group, the reduction in 

salivary  amylase and mucin levels from base line (27022.5 ± 8598.9  

U/L and  3258.05 ± 724.17 μg/ml)  to post-operative (17924.0 ± 4703.6  

U/L and 1828.45 ± 314.07μg/ml)   was found to be statist ically 

significant (P< 0.001) .  

 

Chart 4 :   

Comparison of mean change in salivary amylase values of control 

group with study group (Baseline and postoperative values)  
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Chart 5 :   

Comparison of mean change in salivary mucin values of c ontrol 

group with study group (Base line and post-operative values)  
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Table  5 :   

Pearson correlations between Amylase and Mucin at pre -op in study 

group 

                

 Amylase: Pre op  

Mucin: Pre op 

Correlation .900 

P-Value .000 

N 40 

 

 In pre-operative, i t  was observed that  there was a very strong 

positive correlation (r =0.900) between amylase and mucin. This 

correlation  was  stat istically  significant (P< 0.001) 

 

Graph 1:   

 

Pearson correlation between amylase and mucin  of  control group 

with  study group (pre-op) 
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Table 6:   

Pearson correlations  between Amylase and Mucin at post -op in 

study group 

 Amylase: Post op  

Mucin: Post op  

Correlation 0.520 

P-Value 0.019 

N 20 

 

 In post-operative, it  was observed that there was a very  strong 

positive correlation. ( r=0.520) between  amylase and mucin. This 

correlation was  statistically significant .(  p < 0.05)  

 

Graph 2 :  
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DISCUSSION 

 

 This comparative clinical study was conducted in Department of 

Periodontology, APDCH, Melmaruvathur,  Tamil nadu. The study 

population consists of 40 participants of which 20 periodontally 

healthy individuals (control group) 20 patients with Chronic 

generalized  periodontitis  (study group)  were included in this study,      

to whom the study design was explained and informed consent was 

obtained from all  the patients included in the study. clinical indices 

including OHI-S, Gingival index, and cl inical parameters including 

probing depth,  CAL were measured at  baseline in control and study 

group and followed by  phase 1 periodontal therapy in study group.  

 

 Salivary amylase and mucin levels were evaluated by collecting 

the saliva samples from periodontally healthy individuals,  study group 

at base line and then following phase 1 periodontal therapy in study 

group.  

 

 Saliva is a main component of the host oral immune defence 

system that can reflect changes in oral and systemic health.  Since the 

1990s, saliva has been used in disease diagnosis in internal medicine. 

Later saliva has been used in the diagnosis of periodontal  diseases,  and 

changes in the saliva protein composit ion upon the development of 

periodontitis have been proven.
2 9

 Chronic periodontitis  is  the most 

common disease  affecting the oral  cavity after dental caries.  It  is  the 



Discussion 
 

77 
 

major cause of tooth loss so it affects the quality of individual`s life.  

Therefore,  early diagnosis and control  of the disease is  the main goal 

for clinicians.
4 9

  

 

 Saliva is considered a potential  pool of biological markers that  

could detect  the oral disease such as dental  caries and periodontal 

diseases, cancer, diabetes,  cardiovascular diseases, and other systemic 

disorders.
5 0

 Among various bio markers,  salivary amylase and mucin 

are primarily involved for innate immunity  in periodontal diseases.  

 

 Amylase is  a highly abundant protein in saliva.  One of the 

function of amylase is its  endoglicosidase activity.  It directly inhibit  

the growth of certain bacteria and also binds to bacteria  

lipopolysaccharide (Aggregatibacter actinomycetemcomitans and 

Porphyromonas gingivalis) bacterial  surface structure, and bacterial  

toxins which are responsible  for tissue destructive inflammatory 

reactions.
4 1

  

 

 Salivary mucin have high affinity to micro -organisms. It  entrap 

and agglutinate the bacteria,  fungi and viral  part icles. MG2 bound to 

the five st rains of Actinobacillus  actinomycetemcomitans and also 

block  receptor si tes present on bacteria and oral tissues .
2 5  

 

 When Inflammation reaction is mild,  neither proteins nor 

amylase salivary concentrations are increased. But mucin level 
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decreased in early inflammatory process. It  could be interpreted in the 

following way. Early stages of periodontal  diseases induce  a reduction 

in salivary proteins.   

 

 Sanchez et al . ,  2011 reported that  the periodontal  inflammatory 

process  like moderate and severe periodontitis  that gives rise to tissue 

damage and loss  had activated the sympathetic system which leads to 

the release of some salivary proteins.  So increased amylase and mucin  

concentration may be considered as an attempt of salivary glands to 

enhance the protective potential  of saliva.
6  

 

 So these biomarkers are commonly used to identify the type  and 

severity of periodontitis as well as monitoring the treatment success. 

Detection of these salivary bio markers is a non -invasive laboratory 

examination for early diagnosis of periodontitis . The success and  

progress of periodontal  therapy  could be  followed by  measuring the 

activity of  these biomarkers.  

 

 Hence, the present study was conducted to compare and evaluate 

the salivary levels of amylase and mucin in patie nts with chronic 

periodontitis  and to compare these levels with that  of the healthy 

individuals. All clinical parameters including probing depth,  CAL and 

indices including OHI-S and GI, along with salivary samples were 

collected at  base line,  and then 45 days after completion of phase I  

periodontal therapy.  
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 The results indicated that there was a significant reduction in the 

mean OHI-S scores in the chronic periodontitis  group from base line to 

45 days from 3.68 ± 0.72  to 1.01 ± 0.11   following periodontal  phase 1 

therapy. This implies that  removal of supra g ingival and sub gingival 

plaque bio film and calculus stops the progression of periodontal  

diseases and proper oral hygiene maintenance of the patients improves 

the healthy oral  condition.  

 

 There is a significant reduction in the mean Gingival index 

scores  from  base l ine to  45 days from 1.93 ± 0.40   to 0.95 ± 0.12  

following periodontal phase 1therapy. This may be due to gradual 

reduction in inflammatory cell population,  crevicular fluid flow and 

repair of connective tissue result  in decreased clinical  s igns of 

inflammation with less redness and swelling and bleeding on probing.  

 

 There is a significant reduction in mean probing depth from base 

line to 45 days from 4.11± 0.41 mm  to 3.27 ± 0.52 mm  following 

periodontal  phase 1 therapy. This can be attributed to the scaling and 

root planing reduce gingival inflammation and can shift the bacterial  

composition living in the pockets from one associated with disease 

towards one associated with health. s o enzymes appear to be capable of 

degrading the host t issue and intercellular matrix molecules disappear  

thereby reduction in probing depth.  
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 There is a significant gain  in mean CAL from baseline to 45 days 

from 4.29 ± 0.39 mm   to 3.38 ± 0.58 mm  following periodontal  phase 1 

therapy. The CAL gain may be due to degradation of host tissues 

causing the release of biological mediators like IL-1,IL-6, tumour 

necrosis factor which causes periodontal tissue destruction and  

stimulation of bone resorption get reduced.
5 1  

 

 There is  significant reduction in  mean  salivary amylase level   

from base line to 45 days  from (27022.5 ± 8598.9 U/L to   17924.0 ±  

4703.6 U/L)   and mean salivary mucin level from  base line to 45 days  

(3258.05±724.17μg/ml to 1828.45±314.07μg/ml)  following periodontal 

phase 1therapy. This may be due to salivary secretion is reflex 

response that is controlled by parasympathetic and sympathetic 

autonomic systems, i t  can be influenced by several stimuli. Periodontal 

inflammatory process that  gives rise to tissue damage and loss had 

activated the sympathetic system, induce the increased rate of secretion 

of amylase and mucin for increasing the protective potential  of saliva.  

These proteins act as first line of defence mech anism in the oral cavity.  

Their secretion is under sympathetic regulation. (Bedi 1991,Carpenter 

et al . ,2004) .  After phase 1 periodontal  therapy, the output of these 

proteins reduced, indicates that the resolution of the inflammatory 

process made the secretor stimuli  to disappear.  

 

 Pearson`s correlation analysis  showed a positive  and significant 

correlation between mucin and amylase output with probing depth and 
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clinical attachment level  before periodontal treatment and a decrease 

of this output  when clinical  parameters  were improved after treatment  

and also it correlates the pre -operative salivary amylase,  mucin and  

post-operative salivary amylase, mucin with periodontal status.   

 

 It  has been shown that a proper and complete periodontal  therapy 

improves clin ical  parameters and decreased activity of amylase  and 

mucin in saliva of patients with chronic periodontitis. After treatment,  

the output of mucin and amylase levels reduced that denotes the 

resolution of  the inflammatory process made the secretor stimuli to 

disappear.  
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CONCLUSION  

 

 The levels of mucin and amylase output in relation to periodontal  

status denote that salivary glands respond to the disease by increasing 

the protective potential  of saliva. After the resolution of the 

inflammatory process, the rate of secretion return to normal levels.  

 

 Bearing in mind that   amylase and mucin are mainly involved  in 

the Non-immunological defense  mechanism of the oral  cavity.  So it 

could be assumed that increased saliva concentration of these bio 

markers was the result of a response of the salivary glands to 

periodontitis.  Hence their increase might correlate with the progression 

of the disease and after periodontal therapy, they might return to 

normal values coincides with improvement of clinical parameters.  

 

 Upto now blood has been the gold standard to detect the disease 

markers and diagnosis of disease and drugs. However saliva offers a 

non-invasive alternative to serum for diagnostic purposes. Due to their 

important roles in biochemical pathways, salivary enzymes and 

proteins are most reliable markers in saliva.  Their rise is indicative of 

any type of t issue damage due to intracellular origin of salivary 

enzymes. This is important in diagnosis following the treatment 

progress in periodontitis.  
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 Within the l imitations of the present study it could be concluded 

that   Amylase and Mucin levels in saliva can be used for the diagnosis 

of active phase of periodontal  disease and to detect   the treatment 

outcomes following periodontal phase I  therapy.  

 

 However,  more studies with large population size should be 

taken to confirm the above obtained results and also a combination of 

biomarkers will  likely be more specific than a single marker.   
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ADHIPARASAKTHI DENTAL COLLEGE AND HOSPITAL  

 

DEPARTMENT OF PERIODONTICS 

 

COMPARISON OF SALIVARYLEVELS OF AMYLASE  

AND  MUCIN IN CHRONIC GENERALISED  

PERIODONTITIS PATIENTS BEFORE  

AND AFTER PHASE I PERIODONTAL THERAPY 

 

PROFORMA 

 

                                      

Name:                                    Age:                  Gender:       

 

OP.No:                     Date:  

 

Address:  

 

 

Occupation:  

 

Chief complaint:  

  

History of presenting illness:  

 

Past medical  history:   

 

Overall  systemic health status report from General  medicine OPD:  

 

Past dental history:  

 

 

Personal history:  

1.  Oral hygiene measures:  
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2.  Habits:  

 

 

Intra-Oral examination:  

 

Missing teeth:  

 

Dental caries:  

 

Clinical parameters : (Base line)  

Indices:  

 

OHI-S Index: (Greene & Vermillion-1964) 

 

Debris        

Tooth 16 11 26 36 31 46 

Calculus       

 

Debris Index =          /  6 =  

 

Calculus Index =          /  6 =  

  

Oral Hygiene Index = 
Debris Index + Calculus Index  

 

Good / Fair /  Poor  
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Gingival index: (Loe and  Silness-1963) 

   

16    =    

   

12    = 

   

24    = 

   

44    = 

   

32    = 

   

36   = 

 

Gingival Index(GI) =                     =    

                                     24           

Mild gingivitis/Moderate gingivitis/ Severe gingivitis  

 

Probing depth:  
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CAL:  

 

  

 

Bio marker evaluation:  

 

Salivary Amylase :  

   

Salivary  Mucin :  

 

Investigations:  

 

Radiograph: 

 

 

 

Others: 

 

Diagnosis:  
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Treatment:  

Date Treatment  done 
Appointment       

date 

Staff  

signature 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   



Annexure 
 

vi 
 

CLINICAL PARAMETERS: (POST OPERATIVE):  

Indices:  

 

OHI-S Index: (Greene & Vermillion -1964) 

 

Debris        

Tooth 16 11 26 36 31 46 

Calculus       

 

Debris Index =          /  6 =  

 

Calculus Index =          /  6 =  

  

Oral Hygiene Index = 
Debris Index + Calculus Index  

 

Good / Fair /  Poor  

 

Gingival index: (Loe and Silness -1963)  

   

16    =    

   

12    = 

   

24    = 

   

44    = 

   

32    = 

   

36   = 
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Gingival Index(GI) =                     =    

                                     24           

 

Mild gingivitis/Moderate gingivitis/ Severe gingivitis  

 

Probing depth:  

 

 

 

 

CAL:   
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Bio marker evaluation:  

 

Salivary Amylase:  

 

Salivary  Mucin :  
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PARTICIPANT INFORMED CONSENT FORM (PICF)  

 

(English)  

 

Protocol / Study number: ______________________  

Participant identification number for this trial:  

_______________________  

 

 The contents of the information sheet dated that was provided 

have been read carefully by me /  explained in detail  to me, in a 

language that  I comprehend, and I have fully understood the contents.   

I confirm that I have had the opportunity to ask questions.  

 

 The nature and purpose of the study and its potential risks /  

benefits and expected duration of the study, and other relevant details  

of the study have been explained to me in detail.   I understand that  my 

participation is voluntary and that  I am free to withdraw at  any time, 

without giving any reason, without my medical  care or legal right 

being affected.  

 

 I understand that  the information collec ted about me from my 

participation in this research and sections of any of my medical notes 

may be looked at by responsible individuals from APDCH. I give 

permission for these individuals to have access to my records.  

I agree to take part  in the above stud y.  

 

 

 

------------------------------------           ---------------------------------  

(Signatures /  Left  Thumb Impression)    Signatures  of the Principal Investigator  
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ஆராய்ச்சியில் பங்கேற்பதற்கு இணக்ேம் 

 

தேதி: 

த ோயோளியின் பெயர்   :   

வயது / ெோலினம்   :   

புறத ோயோளி எண் : 

அறுவவ சிகிச்வை மருத்துவ நிபுணரின் பெயர் : 

சிகிச்வையின் பெயர் :_____________________ 

அளிக்கப்ெடும் மயக்க மருந்தின் வவக : 

  

எனது ேற்தெோவேய வோய் லம் குறித்தும், அேற்கு உரிய சிகிச்வை 

முவறகவளயும், மோற்று சிகிச்வை முவறகவளயும் மற்றும் சிகிச்வை 

தமற்பகோள்ளோவிடில் ஏற்ெடும் பின்விவளவுகவளயும் ெல் மருத்துவர் 

முழுவமயோக என்னிடம் கூறினோர். அேற்கோன எனது ைந்தேகங்கவளயும் ெல் 

மருத்துவரிடம் தகட்டு பேளிவுெடுத்திபகோண்தடன். தமலும் சிகிச்வை முவற, என் 

சிகிச்வையின் தெோது தேவவப்ெடும் மயக்கமருந்துகள் மற்றும் பிறமருந்துகள் 

பைலுத்ே ைம்மதிக்கின்தறன்.  ோன் மனப்பூர்வமோக எனது சிகிச்வை முவற மற்றும் 

அேனோல் வரும் பின் விவளவுகவளயும் ஏற்றுக் பகோள்கிதறன் மற்றும் மருத்துவர் 

கூறும் அறிவுவரகவளயும் கவடபிடிப்தென். 

 

தமதல பைோல்லப்ெட்டு இருக்கும் ஆரோய்ச்சி ஆய்வில் ெங்தகற்ெேற்கு 

மனப்பூர்வமோன எனது ைம்மேம். 

 

தமலுள்ள ேகவல்கள் உள்ளிட்டு ஆரோய்ச்சி ஆய்வோனது வோய்வழியோக 

விளக்கப்ெட்டிருக்கிறது மற்றும் ெங்தகற்ெேற்கு சுயவிருப்ெத்தில் இணங்குகிதறன் 

என்ெது  இந்ே ஆவணத்தில் வகபயழுத்திடுவேன் அர்த்ேமோகும். 

 

 

த ோயோளியின்  வகபயோப்ெம் அறுவவ சிகிச்வை  நிபுணரின் வகபயோப்ெம் 

 

 

 



 

 


	0 front page.pdf (p.1-13)
	2 introduction.pdf (p.14-17)
	3 aim.pdf (p.18)
	4 rev.pdf (p.19-31)
	5 rev of lit.pdf (p.32-53)
	6 mat n met.pdf (p.54-74)
	7 res.pdf (p.75-88)
	8 dis.pdf (p.89-94)
	9 con.pdf (p.95-96)
	10 bib 1.pdf (p.97-103)
	11 ann 1.pdf (p.104-113)
	12.ethical.pdf (p.114)

