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INTRODUCTION

Periodontal disease is one of the common

inflammatory diseases of the oral cavity with

complex and multifactorial etiology which is

characterised by the progressive destruction of

alveolar bone and of the soft tissues surrounding the

teeth. Changes in attachment levels and alveolar

bone density in periodontitis are consistent with

varying rates of tissue destruction with episodes

followed by prolonged periods of remission.

Commonly used clinical parameters or

evaluations from radiographs are considered

inefficient to distinguish active periodontal sites from

the inactive sites.1,2 They provide only limited

information about patients and sites at risk for future

periodontal break down.3,4

The variability in the rate of destruction across

sites and times and ellusiveness of clinical

measurements, combine to make identification of

current active sites difficult.5 Combined analysis of
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ABSTRACT:

Saliva can be used as diagnostic fluid in medicine and dentistry.

Components of saliva proposed as disease markers include

enzymes (alkaline phosphatase, esterase, aspartate

aminotransferase, β glucoronidase), immunoglobulins (IgA, IgG)

and steroid hormones (cortisol). The objective of this study is to

evaluate the relationship between aspartate aminotransferase

(AST) in different periodontal conditions indicated by community

periodontal index treatment needs (CPITN), as salivary AST test

is non-invasive and cost effective diagnostic adjunct for assessing

periodontal destruction.
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crevicular biochemical markers, immune response

and oral microbiota has been proposed as means to

predict attachment loss.6,7

Biochemical diagnostic tests have been

proposed to assess periodontal disease activity in

addition to clinical assessment. Significant

relationship between AST levels in GCF and

periodontal disease have been shown in several

studies.

Saliva which is used as diagnostic fluid in the field

of medicine and dentistry is a complex fluid

containing proteins, glycoproteins, enzymes,

hormones etc exerting different functions.8 The use

of saliva for periodontal diagnosis has been the

subject of considerable research activity9 and the

proposed markers for disease activity include

(alkaline phosphatase, â glucoronidase and other

amino peptidases), immunoglobulins (IgA, IgG), host

cells (leucocytes), hormones (cortisol), ions (calcium),

specific bacteria and bacterial products and volatile

compounds.10 The enzyme AST is a marker suggested

by its successful use as diagnostic adjunct in human

cardiac and  hepatic tissue necrosis. Following tissue

damage AST is released from injured and dead cells

into the extracellular fluid and can be readily assayed

in serum, tears, saliva and gingival crevicular fluid.

Although some research work is in progress, the

relationship between the salivary levels of AST

activity and periodontal disease is not very clear.

The aim of this biochemical study was:

1. To evaluate the levels of AST in saliva in different

periodontal conditions.

2. To access the relationship between salivary AST

levels and the severity of periodontal disease.

MATERIALS AND METHODS:

The present study was conducted in total of 100

subjects aged between 15-54 yrs (69males and

31females) who attended the department of

Periodontics for routine periodontal treatment needs

at St. Joseph dental college and hospital, Eluru,

Andhra Pradesh. The selected samples were assigned

into four groups of 25 subjects each based on their

community periodontal index of treatment needs

(CPITN) scores.

The control group included healthy subjects

with CPITN Code 0 (C0). The case group consisted of

subjects with CPITN Codes 1, 3 and 4. Patients

presenting only bleeding on probing were

considered as Code 1 (C1) group and patients with

shallow pocket depth of 4 - 5mm and deep pocket

of •6 mm were considered as Code 3 (C3) and Code 4

(C4) respectively.

 EXCLUSION CRITERIA:

1. Subjects with code 2 classification were not

included in the study because it evaluates only

the presence or absence of supra and sub gingival

calculus and is not necessarily associated with

periodontal tissue destruction.

2. Patients with known systemic diseases.

3. Patients who had undergone periodontal

therapy and had taken antibiotics 6 months prior

to study.

4. Pregnant and lactating women.

An informed consent was taken from all the

patients before the start of the study and the study

was cleared by the ethical committee of St. Joseph’s

dental college, Eluru, Andhra Pradesh. The following

parameters were accessed in all the patients by single

examiner.

1. OHIs index (Green & Vermilion 1964).11

2. Gingival index (Loe & Sillness 1963).12

3. CPITN (WHO 1982).13

4. Probing pocket depth (PPD).

5. Periodontal disease index by Ramfjord (PDI ).14

One millilitre (ml) of non stimulated saliva was

collected in a sterile test tube from the selected
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subjects immediately after a single mouth rinse with

15ml of water to wash out the exfoliated cells and

transferred to the  laboratory for biochemical analysis

of AST using IFCC (International federation of clinical

chemistry) method using an auto analyzer.

STATISTICAL ANALYSIS:

Data was presented as mean, standard deviation

(SD) and 95% confidence interval (CI) of the mean

difference. Comparison of clinical and biochemical

parameters between the groups was carried out by

using ANOVA. Pair wise comparison was done by

student’s unpaired t-test. Kruskall wallis test has been

used to find the significance association between the

groups. Correlation between the variables was

carried out by using Pearson’s correlation coefficient

‘r’. All levels of significance was set at P value <0.05.

RESULTS:

When the mean and SD of AST and PDI levels of

the four groups were compared by Kruskall Wallis

test, statistically significant results were obtained.

(Table 1)

When AST levels of C4 group were compared

before and after SRP therapy, there was a statistically

significant reduction in mean values with P value

<0.05. (Table 2)

When Karl Pearson’s correlation coefficient was

done for different variables like age, AST, OHIs,

gingival index, probing depth and periodontal

disease index (PDI) a positive correlation between

variables was found which were statistically

significant. All these parameters increase with

increased AST levels indicating a positive correlation.

Correlation between probing depth and

periodontal disease index is 0.058 which was

negatively correlated in group C0. Correlation

between PD and periodontal disease index is 0.465

which was positively correlated in group C4.

(Table 3)

Comparison of four groups with plaque

component, calculus component, gingival

component and periodontal component was done

by one way ANOVA test. The results showed

statistically significant difference for plaque, calculus,

gingival and periodontal components with P value

0.000 at 5% level of significance. (Table 4)

DISCUSSION:

The determination of aspartate amino

transferase levels in serum has been used for many

years to identify inflammatory lesions in the heart,

liver, kidney and in cerebrospinal and synovial fluids

for lesions in brain and joints respectively.15

The rise in gingival crevicular fluid enzyme level

may be due to the cellular damage predominantly

by PMN at the disease sites. Secondly, the changes in

the microbial flora at the disease sites play a

contributory role in determination of enzyme

activity.16

In the present study which allowed the

quantitative relation between AST level and CPITN

groups, it was found that 56% of the subjects under

C0 group showed AST levels of 15-30units/ml which

explains that healthy patients have less AST levels

compared to other groups.

The increasing enzyme levels from C0 group to

C4 group suggest that the inflammatory condition

elevates the enzyme levels, which further increases

the tissue destruction .This finding is in agreement

with findings from other studies of AST in the

GCF,15,17,18 and the study of AST in saliva.19,20

Negative correlation between probing depth

and periodontal disease index (0.058) was found in

group C0, which is in accordance with the previous

study.21
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A positive correlation was found between

probing depth and periodontal disease index (0.465)

in group C4. High ratio of AST positive sites in pockets

with the probing depth of >6mm was found which

is in accordance with the studies.21,22

This study evaluated the relationship between

AST levels of saliva in different periodontal conditions

followed by mechanical therapy (SRP). Improvement

in clinical status was noted following periodontal

therapy along with corresponding decrease in AST

levels. Hence it was concluded that AST levels may

be a useful adjunct in the clinical assessment of

periodontal disease which is in accordance with the

studies.23,24

The results of this study indicate correlation

between severity of periodontal condition and

salivary enzyme activity of AST. Furthermore, reports

suggesting that decrease of enzyme activity after

periodontal therapy are encouraging to consider the

AST level assessment as an adjunct to other

parameters in the management of periodontal

diseases.

CONCLUSION:

Screening of periodontal disease by measuring

salivary levels AST as an adjunct with established

parameters may prove to be a feasible, simple and

convenient approach that does not require expert

examiners. Furthermore salivary diagnostic tests can

aid in screening large population. More studies are

necessary to evaluate specific clinical, microbial and

histological characteristics of periodontal disease

which are associated with elevated levels of AST in

saliva. In conclusion biochemical analysis of AST

enzyme levels is expected to facilitate the diagnosis

of active periodontal disease and also in evaluating

the response to the employed periodontal therapy.
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TABLE 1: MEAN AND SD OF AST LEVELS OF FOUR GROUPS.

C0 C1 C3 C4 Kruskal Wallis test

MEAN SD MEAN SD MEAN SD MEAN SD P value

PDI 0.96 0.46 1.52 0.46 3.39 0.98 3.03 0.34 0.000 S

AST 18.08 5.09 36.56 8.4 74.4 8.8 179.48 33.13 0.000 S

SRP/AST - - - - - - 37.32 5.42 -

TABLE 2: MEAN AND SD OF AST LEVELS IN C4 GROUP

C4

AST LEVELS SRP/AST P VALUE

MEAN SD MEAN SD

179.48 33.13 37.32 5.42 0.000 S
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TABLE 3: KARL PEARSON’S CORRELATION COEFFICIENT BETWEEN DIFFERENT VARIABLES IN C4 GROUP

VARIABLES (C0) AGE AST LEVELS OHI-S GI PD RAMFJORD’s
PDI

AGE 1

AST LEVELS -0.439 1

OHI-S  0.059 0.526 1

GI -0.142 -0.12 -0.183 1

PD -0.272 0.396 0.643 -0.122 1

PDI -0.342 0.109 0.384 0.134 0.465 1

TABLE 4:  COMPARISON OF FOUR GROUPS BY ONE WAY ANOVA TEST

COMPONENTS Source of variation SS Df MS F P-value

PLAQUE Between groups 80.61051 3 26.87017 23.21555 0.000 S

Within groups 111.1124 96 1.157421

total 191.7229 99

CALCULUS Between groups 52.7556 3 17.5852 37.45118 0.000 S

Within groups 45.0768 96 0.46955

total 97.8324 99

GINGIVAL Between groups 61.358 3 20.45267 30.09848 0.000 S

Within groups 65.2344 96 0.679525

total 126.5924 99

PERIODONTAL Between groups 333.9896 3 111.3299 80.5342 0.000 S

Within groups 132.7097 96 1.382392

total 466.6992 99

Evaluation of aspartate aminotransferase Padma, et, al.
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