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ABSTRACT

Periodontitis, is an infectious ailment of multifactorial
origin, that brings about destruction of bone and
surrounding tissues. There are various oral pathogens
that may be responsible for the destruction. The host
encounters these microbial invasions and their pro-
ducts by the production and release of inflammatory
mediators from the cells within the body. Glutathi-
one-S-transferase (GST) are a group of enzymes that
utilize glutathione in conditions resulting in oxidative
stress. These enzymes play a key role in the detoxifi-
cation of such substance. It aids in preventing damage
to important cellular components caused by release of
free reactive oxygen species. Ceruloplasmin is a fer-
roxidase enzyme. It plays a role as an anti-inflam-
matory agent, by its ability to scavenge free radicals
within the body. The present study was targeted at
evaluating the levels of Glutathione-S-transferase
(GST) and Ceruloplasmin as diagnostic markers for
patients with chronic periodontitis in gingival crevi-
cular fluid (GCF) and the gingival tissues. Thirty pa-
tients were divided into two groups. Experimental
group comprising of 15 subjects with chronic perio-
dontitis and the control group was composed of 15
healthy individuals. Highly significant changes in
GST between the diseased and normal patients (P =
0.001) were detected. There was a decrease in GST
level in both gingival tissue & GCF in diseased pa-
tients when compared to the control patients. The
ceruloplasmin levels in GCF and gingival tissues
showed no difference between the control and dis-
eased group. Hence, these results indicate a relation-
ship suggesting that GST produced during chronic
inflammation could be used as biomarker that indi-
cate periodontal disease.
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1. INTRODUCTION

Periodontal diseases are a group of inflammatory dis-
eases mainly caused by bacteria and their products [1].
The host encounters these microbial invasions and their
products by the production and release of inflammatory
mediators from the cells within the body namely lym-
phocytes, monocytes and those of mesenchymal origin
such as fibroblasts, osteoblasts. These local factors pro-
duced during periodontal disease can be found in both
gingival crevicular fluid and gingival tissues. Glutathione
(GSH) also known as the “Master antioxidants” is a tri-
peptide that is present in almost all cells of the body. It
aids in preventing damage to important cellular compo-
nents caused by reactive oxygen species such as free
radicals and peroxides [2]. In aggressive and chronic
forms of periodontitis, polymorpho nuclear leucocytes
appear to be functionally activated and exhibit increased
production of reactive oxygen species (ROS) [3-5].
These molecules are reported to be capable of inducing
periodontal tissue destruction [6] and are associated with
osteoclastic bone resorption [7]. To combat these exces-
sive ROS production, the body possesses a variety of
anti-oxidant defense mechanisms, which act concurrently.
These protect the vital cells and tissues by removing
them as they form or by repairing the damage caused by
it [8]. A delicate balance exists between the defence and
repair systems within the body, any activity that out-
weighs the balance infavor of the ROS activity ensues a
significant tissue damage.

Glutathione-S-transferase (GST) are a family of en-
zymes that utilize glutathione in reactions contributing to
the transformation of a wide range of compounds and
products of oxidative stress. These enzymes play a key
role in the detoxification of such substances. There are
literary evidence linking involvement of GST in cellular
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processes of inflammation, aging and degenerative dis-
eases [9]. Even associations with inflammatory diseases,
rheumatoid arthritis and metabolic disorders have been
reported [10].

Ceruloplasmin is a ferroxidase enzyme. It plays a role
as an anti-inflammatory agent, thus reducing the oxida-
tive stress by its ability to scavenge superoxide anion
radicals [11,12]. Local inflammation is characterized by
reduced oxygen content in the tissues, which in turns
stimulates the expression of hypoxia inducible factor
(HIF)-1a [13,14]. Ceruloplasmin is a downstream target
for HIF-1a and may play a central role in excessive su-
peroxide when exposed to local inflammation-induced
hypoxia [15]. Based on above reviews linking these en-
zymes with inflammatory processes within the body, the
aim of this study was to evaluate the levels of GST and
ceruloplasmin in both the gingival crevicular fluid and
gingival tissues as diagnostic markers for patients with
chronic periodontitis.

2. MATERIALS AND METHODS

This case control study was carried out in the department
of Periodontics, Manipal College of Dental Sciences,
Manipal. Approval for the study was granted by the In-
stitutional Review Board of Manipal University.

2.1. Clinical Trial Design

Thirty patients >30 years of age were divided into two
groups. Experimental group comprised of 15 subjects
with chronic periodontitis and control group which was
consisted of 15 healthy individuals with no prior history
of periodontal disease with a minimum of 20 natural
teeth who had generalized gingival inflammation, perio-
dontal pockets of >5 mm, attachment loss >5 mm either
in the maxillary or mandibular arches, bleeding on prob-
ing were selected. Patients were excluded if they were
pregnant, had systemic disease, or a history of antibiotic
treatment within the past 6 months.

At the initial visit, oral prophylaxis was performed to
both groups and oral hygiene instructions were advised.
Patients were then recalled after two weeks for review.
Only those patients with residual pocket probing depth
>5 mm were included in the experimental group. The
subjects of the experimental group were then subjected
for a pocket reduction surgical procedure. The subjects
who did not have any gingival inflammation were con-
sidered under the control group.

All the periodontal parameters (bleeding on probing,
pocket depth and clinical attachment loss) along with
GCF collection and enzymatic analysis were assessed for
both groups, and performed by a periodontist (DELETE
THIS LINE).

Copyright © 2012 SciRes.

2.2. Tissue Samples

Experimental group: As part of pocket reduction proce-
dure, a full thickness flap was raised, the infected granu-
lation tissue was procured with a curette either from
buccal, lingual or interproximal area. The sample was
immediately placed in a transport medium, with phos-
phate buffer (6.5) and submitted for enzymatic analysis.

Control group: The tissue samples were obtained from
patients undergoing surgical removal of third molar or
tooth extraction for orthodontic purposes.

2.3. Method of GCF Collection

A Whatman no. 1 filter paper disc of 3 mm diameter was
carefully introduced into the sulcus of the tooth with a
tweezer and left in position for 2 minutes. At the end of
two minutes, the filter paper disc was transferred into
vials containing 5 ml phosphate buffer solution, used as a
transport media. Thereafter the solution was subjected
for GST and Ceruloplasmin enzyme analysis using the
same techniques mentioned above [16,17].

2.4. Enzymatic Analysis

Glutathione-S-transferase: The method described by
Beutler ef al. [16] was employed to analyze the enzymatic
activity of GST both in gingival tissue and GCF samples.
The tissue samples were thawed, homogenized. The GST
activity was determined at 340 nm at intervals of 5 mi-
nutes using CDNB (1-chloro-2,4-dinitrobenezene) as a
substrate.

Ceruloplasmin: These levels were determined by the
diamine oxidase method [17] based on the property of
ceruloplasmin to catalyse an oxidative reaction and form
a blue-violet complex which can be estimated at 532 nm
spectrophotometrically.

The statistical analysis was performed using Mann-
Whitney “U” test for assessment of GST levels (ADD
THIS LINE) and students’ “t” test was used to assess the
levels of ceruloplasmin. Significance was accepted for P
<0.05.

3. RESULTS

The present clinical study was done to evaluate the levels
of GST and ceruloplasmin in healthy adults and patients
with chronic periodontitis.

The statistical observations demonstrated a highly sig-
nificant increase in GST levels both in GCF and tissue in
control (healthy) group when compared to experimental
(diseased) group (Figures 1, 2).

Intergroup comparison in the GST levels between
GCF and tissue samples both in the control and experi-
mental group did not show any significant difference,
though the GST levels were slightly more in the gingival
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tissues in both groups than GCF (Figures 1, 2, Graph I)
(GRAPH Not included in text, to be added).

Ceruloplasmin levels in GCF and tissue of both the
control and experimental group showed no significant
changes (Tables 1, 2).

4. DISCUSSION

The excess production or decreased clearance of ROS
through the antioxidant mechanism may result in oxida-
tive stress which is directly related to lipid peroxidation
within the cells [18,19]. Panjamurthy et al. [20] found
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Figure 1. Comparison of mean GST levels in gingival tissues of
control (healthy) and experimental (diseased) groups.
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Figure 2. Comparison of mean GST levels in GCF of control
(healthy) and experimental (diseased) group.

Table 1. Ceruloplasmin levels in GCF.

GROUP N Mean  Std. Deviation t
1.511000
Control 15 0.113 0.0280 P= 0142 ns
Experimental 15 0.252 0.354

« iy
ns: not significant.

Table 2. Ceruloplasmin levels in Tissues.

GROUP N Mean Std. Deviation t
1.511000
Control 15 0.105 0.0275 P=0.152 ns
Experimental 15 0.312 0414

« iy
ns: not significant.
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that individuals with periodontitis had increase in some
oxidative stress biomarkers and decrease in some anti-
oxidants compared with healthy individuals and postu-
lated that these changes were related to the increase in
lipid peroxides and oxidative stress in periodontitis.

In this particular study, both gingival tissue and GCF
was considered for analysis. GCF is the most suitable
fluid to sample when examining the periodontal condi-
tion, as it flows through the tissues and accumulates
within tissues. Gingival tissues from sites of periodontitis
reveals a diverse population of inflammatory cells, pro-
inflammatory cytokines etc. According to the data pro-
vided by Ellis and co-workers [21], there exists a possi-
bility of a favorable gingival microenvironment for pro-
duct of ROS by phagocytic cells and decrease antioxi-
dant activity. In this clinical trial, the GST activity in
GCF and gingival tissue was significantly higher in the
control group when compared to the experimental group
where the levels were considerably reduced. The high
concentration of glutathione present in GCF in health are
similar to those found extracellularly in the lung and may
represent an important antioxidant and anti-inflammatory
defence strategy common to exposed surfaces [8]. These
findings were in accordance with the study done by Ellis
SD et al. [21] where they found significant reduction in
the levels of antioxidants within gingival tissue adjacent
to deep periodontal pockets.

A comparison in the GST levels within the gingival
tissues and GCF showed no significant changes both in
the control and experimental group (Graph I), though it
was slightly more evident in the tissues of both the group.
The characteristics of the tissue microenvironment could
promote elevated concentrations of ROS due to the in-
creased activity of phagocytes [5]. Ceruloplasmin is
among the major protease inhibitors, particularly those
released by polymorpho nuclear leukocytes (PMN) and
might be involved in tissue damage during the course of
inflammatory disease [22]. Literature review states that
as the degree of gingival inflammation increases, the
level of protease inhibitors rises, probably in an attempt
to keep up with the increased protease levels within the
body [23]. However, the ceruloplasmin levels in GCF
and tissues did not show increased levels when compared
to the healthy patients. This could be possibly due to the
fact the experimental cases selected where chronic pe-
riodontitis and since there is a continuous release of pro-
teolytic enzymes during the chronic lesions, the concen-
trations of these protease inhibitor may not be sufficient
to neutralize all proteases [24], resulting in insignificant
levels when compared to healthy individuals.

5. CONCLUSIONS

Recent years have highlighted considerable attention on
ROS and the antioxidant system in the pathogenesis of
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periodontal diseases. Within the limitations of the present
study, it was observed that:

1) GST enzyme activity were reduced in both GCF
and gingival tissues of diseased individuals

2) In diseased condition, the possibility of high con-
centration of ROS, may have decreased the antioxidant
levels within the body.

However, ceruloplasmin levels did not show any sig-
nificant changes in both normal and chronic periodontitis.
Further clinical studies have to be conducted to evaluate
the efficiency of GST as a biomarker that can indicate
risk of periodontal tissue loss and need for further profi-
cient intervention.
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