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INTRODUCTION:
Periodontal diseases are a group of inammatory disorders that result 
from the host response to sub-gingival plaque microorganisms. 
Inammation leads to the accumulation of polymorphonuclear (PMN) 
leukocytes, macrophages, lymphocytes, and mast cells, which are 
important in protecting the body against infection. These inammatory 
cells contain destructive enzymes within their lysosomes, which are 
capable of degrading gingival tissue components, if released. Such 
enzymes may be released by inammatory cells during their function 

1or when they degenerate and die.

Among the various enzyme that are released by inammatory cells, 
beta glucuronidase is considered to be a marker for primary granule 
release by neutrophils. Beta glucuronidase is a PMN derived 
lysosomal acid hydrolase, which is stored in primary azurophil 
granules and it contributes to non-collagenous matrix degradation in 

2periodontal diseases.   

Beta- glucuronidase (βG) in gingival crevicular uid, a marker of 
neutrophil inux into the crevicular environment, has previously been 
shown to be correlated with periodontal clinical parameters and 
periodontal attachment loss. Analysis of βG in saliva may be measure 
of crevicular neutrophil inux for whole mouth. Thus, use of analysing 
saliva for periodontal diagnosis has been the subject of interest. Saliva 
is a uid that is readily available and contains locally and systemically 
derived markers of periodontal disease and hence may offer the basis 
for a patient-specic diagnostic test for periodontitis.3,4 The 
association between smokeless tobacco and chronic periodontitis has 
received evidential support over the years. The susceptibility of 
individuals with smokeless tobacco habit to develop chronic 
periodontitis has been reported to be higher than that in healthy 

5subjects.

Mechanical debridement has been the corner-stone for professional 
plaque control and prevention of periodontal disease for centuries. 
Successful periodontal treatment has shown to reduce the 
inammatory burden and decrease the salivary levels of beta 
glucuronidase Thus, the present interventional trial was carried out to 

discover if the improvement in periodontal status after scaling and root 
planing could result in any alteration of the salivary beta glucuronidase 
activity in healthy, gingivitis, chronic periodontitis with and without 
smokeless tobacco subjects. By this, it not only preserves periodontal 
tissues, but also helps to limit the oral source of inammation 
contributing to overall systemic well–being, as well as it enhances the 
maintenance of periodontal health.

MATERIALS AND METHODS 
STUDY POPULATION
The power of this study was 80%, at 95% condence interval and 
margin of alpha error being 5%, beta error being 20% a sample size of 
participants was derived. Subjects, males and females in the age group 
20 to 65 years were randomly selected from the outpatient section of 
Department of Periodontics, P.M.N.M. Dental College, Bagalkot, 
Karnataka, India. The study was approved by the Institutional Ethical 
Committee. All potential participants were clearly explained regarding 
the need and design of the study. 

A written duly signed informed consent was obtained from the 
participants and were divided into 4 groups of 25 each as, Group I: 
Healthy subjects who had no systemic diseases and showed absence of 
clinical and radiographic signs of periodontitis and with atleast 20 
teeth present. Group II: Gingivitis subjects with plaque present at 
gingival margin, change in color, contour, bleeding on probing (BOP) 
on provocation.6 Group III: Chronic periodontitis subjects with BOP, 
CAL ≥3 mm at > 30% sites in the mouth ,atleast 20 teeth present.6 
Group IV: Smokeless tobacco with chronic periodontitis subjects who 
are current tobacco users, who reported snuff or chewing tobacco use 
at least 20 times and who reported using snuff or chewing tobacco at 
the time of interview.7 Group II, III, IV subjects were recalled after 1 

8month of non surgical periodontal therapy.

Patients with a history of any antibiotic/anti-inammatory and 
corticosteroid therapy for 6 months prior to study, any known systemic 
disease or conditions, history of cigarette smoking, alcohol 
consumption, periodontal therapy 6 months prior to study and 
pregnant/lactating women were excluded from the study.9 A short-
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ABSTRACT
INTRODUCTION: Beta glucuronidase (βG) is one of the enzymes involved in the destruction of non- collagenous components of extra cellular 
matrix that contributes signicantly to tissue destruction and the pathogenesis of periodontal disease.  Aim of the study was to  OBJECTIVE :
estimate the effect of non-surgical periodontal therapy (NSPT) on salivary βG in chronic periodontitis (CP) with and without smokeless tobacco 
(ST) and to evaluate the relationship between beta glucuronidase activity and periodontal clinical parameters.  The study  METHODOLOGY:
consisted of 100 subjects (25 each) - healthy, gingivitis, CP with and without ST. Clinical parameters and salivary βG were measured at baseline 
and 4 weeks after non- surgical periodontal therapy using spectrophotometer at 550 nm. Statistical analysis was carried out using paired t test, chi-
square , analysis of variance (ANOVA).  The mean βG values in saliva were found to be signicantly higher in periodontitis with  RESULTS:
smokeless tobacco subjects after 1 month NSPT, compared at baseline. (p<0.001) CONCLUSION: Successful NSPT lead to progress in 
inammatory condition, regulating βG levels & effect of ST on periodontium. Thus, can be used as potent biomarker for periodontal disease 
activity.
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structured case history was recorded for each subject to obtain 
information on age, sex, occupation, cigarette smoking and drug 
history. It included details of smokeless tobacco consumption 
(duration, type & frequency), dietary supplements such as vitamins, 

10drug intake, alcohol, medical history etc.

DETERMINATION OF CLINICAL PARAMETERS
Full mouth periodontal examination was performed by a single 
examiner after proper grouping of the subjects. The periodontal 
parameters like gingival index (GI) (Loe and Silness 1963)11, Plaque 
index (PI)12 , bleeding on probing (BOP)/ bleeding index 
(Muhlemann H R and Son S1971)13, pocket probing depth (PPD) 
(Russell AL 1956)14, clinical attachment level (CAL) were assessed 
using a Williams periodontal probe by a single examiner.

SALIVA SAMPLE COLLECTION
About 5ml of unstimulated saliva was collected from each subject in 
new, dry, autoclaved, glass test tubes that were capped with sterile tin 
foils. To minimize circadian inuences, sample collection was done 
between 09:00 a.m to 11:00 a.m at least 1 hour after eating or washing 
of mouth. During collection subjects were comfortably seated and 
were instructed to rinse their mouth thoroughly with water, with head 
tilted slightly down. Saliva was allowed to pool in the oor of the 
mouth for 5minutes by leaning forward. Subjects were then told to spit 
into glass test tube every 60 seconds for 10 minutes or when the subject 
experienced an urge to swallow the uid accumulated in the oor of the 
mouth and stored at -20 degree celsius till analysis.9

PERIODONTAL TREATMENT
All patients were motivated and instructed in daily plaque control. 
Nonsurgical periodontal therapy was performed on patients with 
gingivitis, chronic periodontitis with and without smokeless tobacco. 
Phase I therapy included pre procedural oral rinse, full mouth scaling 
and root planning along maintenance and monitoring of oral hygiene. 
Clinical data and samples were obtained at baseline and at 1 month 

8 after non-surgical periodontal therapy.

ESTIMATION OF SALIVARY BETA GLUCURONIDASE 
ACTIVITY 
Fifty micro liters of control, standards and samples was added to 
properly designated tubes. Unionized distilled water was used as 
control. Phenolphthalein glucuronic acid was used as standard and 
patient's saliva was used as sample.  With the help of micropipette, 
50μl of saliva was taken in a cuvette. To this 50μl of 25mM of 
phosphate buffer at pH 4.9 and phenolphthalein glucuronic acid was 
added. The tube was incubated at 65°C for one hour. The acidic assay 
permits elimination of the bacterial enzyme activity. The reaction was 
terminated by the addition of 100 μl of 200 mM glycine buffer (pH11). 
The intensity of red color was measured at 550 nm in 
spectrophotometer. The β glucuronidase activity was measured in 

9units (U).

STATISTICAL ANALYSIS
The data collected was analysed using computer software IBM SPSS 
statistics 20.0. Descriptive and inferential statistics was carried out. 
Chi square test was used to know the gender distribution; Paired t 
test was used to nd the signicance of study parameters on 
continuous scale between two groups (Inter and Intra group 
analysis) on metric parameters. ANOVA was used to nd the 
signicance of study parameters between the groups (Inter group 
analysis) at baseline, and non parametric test Kruskal Wallis test was 
used as part of the data was not following the normal distribution 
between the groups (Inter group analysis) at baseline and 1 month 
after non surgical periodontal therapy. Data were expressed as mean 
and standard deviation. 

RESULTS
A total of 100 subjects, age ranging from 25 to 65 years among which 
17 females and 8 males in healthy with mean age of 30.12±7.59 years, 
15 females and 10 males in gingivitis with mean age of 33.48±8.91 
years, 12 females and 13 males in chronic periodontitis with mean age 
of 45.04±11.23, 9 females and 16 males in chronic periodontitis with 
smokeless tobacco with mean age of 43.12±11.60 years were enrolled 
in this longitudinal biochemical study. Age and sex matching was not 
possible, as subjects were recruited for the study as and when they 

came to the college outpatient department for dental examination.

The mean clinical parameters showed at different time intervals i.e. at 
baseline and 1 month after non surgical periodontal therapy in 
gingivitis, were found to be highly signicant where as pocket probing 
depth showed non-signicant and clinical attachment loss [Table 1].

The mean clinical parameters i.e. gingival index, plaque index, 
bleeding index, probing pocket depth, clinical attachment level & βG 
values in terms of {Mean (SD)} at different time intervals i.e at 
baseline and 1 month after non surgical periodontal therapy in chronic 
periodontitis with and without smokeless tobacco were found to be 
highly signicant (p<0.001) [Table 1].

Table 1: Comparison of the clinical parameters & beta 
glucuronidase levels at different time intervals in Gingivitis, 
Chronic periodontitis with and without Smokeless tobacco group 
using paired t test 

b(p< 0.05 – Signicant*, p < 0.001 - Highly signicant**)

The mean clinical parameters i.e. gingival index, plaque index, 
bleeding index, probing pocket depth, clinical attachment level & an 
inammatory marker βG in unstimulated saliva in terms of {Mean 
(SD)} were found to be highly signicant (p<0.001) with positive 
correlation between clinical parameters and βG, as shown in at 
baseline among all the 3 groups, as shown in [Table 2].

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Gingivitis group

Variables Time 
interval

N Mean Std. 
Deviation

t value P  value

Gingival
Index

Baseline 25 1.0600 0.55951 4.081 <0.001**

1 month 25 0.815 0.4416

Plaque Index Baseline 25 1.255 0.5296 4.268 <0.001**

1 month 25 0.980 0.3955

Bleeding 
Index

Baseline 25 1.405 0.5708 5.128 <0.001**

1 month 25 1.055 0.4430

Probing 
Pocket Depth

Baseline 25 2.35 0.489 1.285 0.214(NS)

1 month 25 2.15 0.366

Clinical 
Attachment

Baseline 25 0 0.0 NA NA

1 month 25 0 0.0

Beta 
Glutathione

Baseline 25 2.1680 0.57757 4.874 <0.001**

1 month 25 1.7580 0.45809

Chronic periodontitis group

Gingival
Index 

Baseline 25 2.1950 0.20894 4.483 <0.001**

1 month 25 1.870 0.3975

Plaque Index Baseline 25 2.420 0.2118 5.800 <0.001**

1 month 25 2.225 0.1618

Bleeding 
Index

Baseline 25 2.580 0.2167 5.217 <0.001**

1 month 25 2.365 0.1872

Probing 
Pocket Depth

Baseline 25 6.70 0.907 6.540 <0.001**

1 month 25 4.98 0.709

Clinical 
Attachment 

loss 

Baseline 25 7.58 0.858 9.516 <0.001**

1 month 25
5.09 0.779

Beta 
Glucuronidase

Baseline 25 3.0980 1.06477 6.015 <0.001**

1 month 25 2.2410 0.72927

Chronic periodontitis with Smokeless tobacco

Gingival
Index

Baseline 25 2.2600 0.38443 6.136 <0.001**

1 month 25 1.900 0.3960

Plaque Index Baseline 25 2.265 0.3281 2.595 0.018*

1 month 25 2.040 0.3719

Bleeding 
Index

Baseline 25 2.700 0.3836 6.422 <0.001**

1 month 25 2.375 0.3462

Probing 
Pocket Depth

Baseline 25 7.48 1.147 6.802 <0.001**

Clinical 
Attachment 

loss

1 month 25 6.38 0.967

Baseline 25 8.02 1.082 9.338 <0.001**

1 month 25 6.47 0.970

Beta 
Glucuronidase

Baseline 25 3.2780 0.73174 8.310 <0.001**

1 month 25 2.5175 0.49212
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Table 2: Comparison of the clinical parameters & beta 
glucuronidase levels at baseline among all the 4 groups using 
ANOVA test 

b* mm – Millimeter   (p < 0.001 - Highly signicant**)

When comparision was made at baseline and 1 month after non 
surgical periodontal therapy, there was a positive correlation between 
study groups and clinical parameters. Where as GI, plaque index and 
BOP showed statistically non signicant values and PPD, CAL and βG 
showed highly signicant values (p<0.001), as shown in [Table 3]

Table 3: Comparison of the mean difference (Baseline – 1 month) 
of clinical parameters & beta glucuronidase levels among all the 3 
groups using Kruskal Wallis test

mm – Millimeter( NS – Non Signicant, p< 0.05 – Signicant*, p < 
0.001- Highly signicant**)
 
DISSCUSSION
Pathogenesis of periodontal diseases is well described by host 
bacterial interaction. Host cells during periodontal tissue destruction, 
mainly polymorphonuclear leukocytes (PMN) release their 
azurophilic granular enzymes that are procient in attacking all 
extracellular matrix components. β Glucuronidase together with 
hyaluronidase is involved in the catabolism of proteoglycans. The 
endoglycosidase hyaluronidase cleaves hexosaminidic linkages, 
producing tetrasaccharides with the structure of (GlcUA-β1, 3 -
GlcNAcβ1,4). This tetrasaccharide is further degraded by β 
Glucuronidase and β-N-acetyl hexosaminidase. β Glucuronidase is an 
exoglycosidase that removes GlcUA from non reducing ends of 
tetrasaccharides or larger polysaccharides. Therefore, it contributes to 
non-collagenous matrix degradation in periodontal diseases.15,16

Among all markers for periodontal disease, host derived enzymes in 
saliva appear to be best indicators as found by Kaufman and Lamster17 
and was also well supported by kinney et al.18 Our study consisted of 
100 subjects age ranging from 20-65 of both sex and they are divided 
into four groups. The mean BG activity of Group IV was signicantly 
higher than Group III, II and I. Also there was a high level of salivary β 
glucuronidase in periodontitis patients compared to gingivitis and 
healthy controls. Even though, the salivary BG activity was present in 
healthy controls and gingivitis group; the values were signicantly 
lesser than periodontitis group. This shows that beta glucuronidase 
activity is related to attachment loss. The results were also similar with 
the study conducted in GCF by Layik et al.15, Lamster IB et al.19, 
Nakamura M et al.20 and SK Balaji et al.21 There was a low level of 
salivary BG activity in control patients that was similar to the study 

conducted in GCF by Lamster IB et al.22

The Periodontal status i.e. clinical parameters- G.I, PI, BOP at baseline 
and 1 month after non surgical periodontal therapy were similar for 
Group II, Group III and Group IV (no statistical signicant differences 
at p < 0.05). But the Beta Glucuronidase activity was signicantly 
higher in Group IV when compared to Group III, Group II. So this 
increase in βG activity in Group IV could be due to smokeless tobacco 
which were in accordance with the study done by Ali SA et al.23 and 
Pabst MJ et al24 that is nicotine affected oxygen dependent killing 
mechanisms, inhibiton of aerobic and anaerobic antimicrobial 
functions of neutrophils and monocytes by nicotine alter the microbial 
ecology of oral cavity, and compromises oral health. Decrease in βG 
activity in Group IV after 1month of non surgical periodontal therapy 
could be due to reduction in microbial load on periodontium, thus 
improving periodontal health which was in concordance with Proye M 
et al.25

Limitations of the present study been the smaller sample size. Gender 
distribution was not possible as patients were randomly selected from 
the outpatient department. And various other differences such as race 
and population variations don't allow generalizing these ndings on to 
the entire population. Therefore, further studies with larger sample 
size, equal gender distribution and on a multi-center level including 
population of various races are required to consolidate the ndings of 
the present study.

CONCLUSION:
The current study found that salivary β-glucuronidase enzyme activity 
signicantly increased among patients with periodontal disease with 
and without smokeless tobacco in comparison to those with no/mild 
gingival inammation. While smokeless tobacco signicantly 
inuenced enzyme activity, these changes were within acceptable 
limits, and also successful non surgical periodontal therapy improved 
the periodontal condition by reducing β-glucuronidase activity and 
thus, acts as diagnostic biomarker of periodontitis. 
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