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ABSTRACT

Background: The human inflammatory periodontal disease is amongst the most common of chronic diseases to affect adults. Human
gingivitis and periodontitis are the results of complex interactions between pathogenic bacteria and the host’s immune inflammatory
responses. The main purpose of this research was to investigate the TAOC levels in gingival crevicular fluid of periodontitis patients.
Materials and Methods: This was an experimental study conducted on 100 patients with chronic peridontitis. They were randomly
assigned to two groups as follows: Group-1, 50 patients with generalized chronic periodontitis were treated with SRP supplemented
orally with vitamin C (1gm/day) & vitamin E (400 IU/day) for 10 weeks with (SRP + AO) both prior & after the therapy.Group-2
consisting of 50 patient controls (Only SRP). Probing pocket depth (PPD), plaque index (TQHPI), sulcus bleeding index (SBI), &
attachment level were measured and samples were analyzed for total antioxidant status (TAOC). Statistical analyses were performed
using oneway ANOVA

Results: Prior to therapy PI & SBI were observed to be higher, & TAOC to be lower. TAOC was inversely correlated with both PPD

& SBI (P<0.05). In response to both SRP & SRP+AO therapies, clinical improvement was observed at all periodontal sites.
Conclusions: Our findings suggest that the importance of the antioxidant defense mechanism in periodontal diseases.
Keywords: Scaling/root planning, Antioxidant activity, Plaque index, Sulcus bleeding index.

INTRODUCTION

The human inflammatory periodontal disease is amongst the
most common of chronic diseases to affect adults. Human
gingivitis and periodontitis are the results of complex
interactions between pathogenic bacteria and the host’s
immune inflammatory responses'. The destruction of
periodontal tissue is thought to be mainly due to host-derived
mediators™>* . Reactive oxygen species (ROS) have been
implicated in the pathogenesis of many diseases, the
imbalance between oxidative stress induced by ROS and the
concentrations (or activity) of the antioxidant may result in
tissue damage’. The main purpose of this research was to
investigate the TAOS levels in gingival crevicular fluid of
periodontitis patients.

As ROS and antioxidant defence mechanisms seem to act in
concert rather than alone, an example being the re-cycling of
a-tocopherol by vitamin C, studies of individual antioxidants
in relation to inflammatory disease may not necessarily yield

useful information. Research is now being directed towards
assays for total antioxidant capacities of biological fluids,
while not forgetting the importance of the constituent
antioxidant compounds. Research workers have previously
attempted to study biochemical parameters like Lipid
peroxidation, super oxide dismutase, glutathione peroxidase &
catalase,—Vitamin C, E, A (Beta-carotene) & reduced
glutathione were studied individually or collectively in
relation with periodontitis. It is likely that a comprehensive
study of these parameters simultaneously will throw more
light on the multidimensionality of this issue. Further more;
data for rural population is scanty in literature. The fact that
majority of Indian population lives in rural zone & many
factors are to be identified. So a comprehensive study of
various periodontal parameters & their association with
periodontitis was conducted at the rural set up of
Adhiparasakthi Dental College, Melmaruvathur
Adhiparasakthi Institute of Medical Sciences & Research,
Melmaruvathur, Kancheepuram District, TAMILNADU.
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MATERIALS AND METHODS

Subject selection

seventy subjects were selected from those being treated at the
Department of Periodontology, Adhiparasakthi Dental
College, Melmaruvathur Adhiparasakthi Institute of Medical
Sciences & Research, Melmaruvathur, Kancheepuram
District, TAMILNADU. The study was carried out after the
approval  from the MAPIMS&R  animal ethical
committee(Regd. No. MAPIMS /1058/PO/ac/10/CPCSEA).
Informed consent was obtained from all subjects. In addition
to patients with periodontitis, fifteen subjects without
evidence of periodontitis (healthy) were included in this study.
Groupl: 50 patients all male with generalized chronic
periodontitis treated with SRP alone & SRP + AO prior &
after therapy for duration of 10 weeks.

Group2: 50 patients healthy control treated with SRP alone.
The following criteria were adopted for selecting the patients:
Exclusion Criteria: Pregnancy or lactation, diabetes, HIV
infection, bleeding disorders, immunosuppressive
chemotherapy, and any condition necessitating antibiotic
premedication for dental appointment. Smokers were excluded
from this study.

Inclusion Criteria: No antibiotic usage within 3 months, and
not a regular user of non-steroidal anti-inflammatory drugs.
Sample collection and preparation

1. Gingival crevicular fluid collection and clinical parameters

Each clinical evaluation was preceded by collection of
gingival crevicular fluid from the mesiobuccal surfaces of
maxillary teeth to avoid saliva contamination. Briefly, teeth
were air dried and isolated with cotton rolls, supragingival
plaque was gently removed, and gingival crevicular fluid
samples were collected with Periopaper gingival crevicular
fluid collection strips. Paper strips were measured for fluid
volume with a calibrated Periotron, and then removed to
separate microcentrifuge tubes containing physiologic saline
0.1% Tween 20. The tubes were stored at-70C until eluted.
Following elution, each gingival crevicular fluid sample was
analyzed separately. Clinical measurement was performed
immediately after the gingival crevicular fluid collection.
Probing pocket depth is the distance in mm from the most
coronal margin of the free gingiva to the most apical
penetration of the probe. Probing attachment level is the
distance in mm from the cemento enamel junction to the most

apical penetration of the probe. Probing pocket depth
measured using a Williams Periodontal probe the diseased
sites (including those with gingival recession and pseudo-
pockets) had probing pocket depth 6 mm. The diseased were
not bleeding on probing and did not show any signs of bone
loss. A diagnosis of patients with periodontal disease was
based upon the presence of at least one site with the criteria of
diseased sites. The gingival index and the plaque index were
recorded dichotomously during gingival crevicular fluid
collection®.

2. Ferric Reducing/Total antioxidant Ability of Plasma
(FRAP Method)

The assay which measures the combined antioxidant effect of
the non-enzymatic defenses in biological fluids is useful in
providing an index of ability to resist oxidative damage. At
low pH, when a ferric-tripyridyltriazine complex is reduced to
the ferrous form by reductants (antioxidants) in the mixture,
an intense blue color with an absorption at 593 nm develops.
In this assay, excess ferric ion is used, and the rate-limiting
factor of ferrous-tripyridyltriazine formation, and hence color,
is the reducing/antioxidant of the plasma’.

STATISTICAL ANALYSIS

Data is presented as means and standard deviations (SD).
Significance of mean differences between healthy and
disecased subjects was tested by paired t-test, Relationships
among mean clinical periodontal parameters and gingival
crevicular fluid, TAOS were tested by analysis of variance
(ANOVA) followed by paired t-test. The associations between
the levels of various index, gingival crevicular fluid and
clinical parameters were calculated.

RESULTS

Table 1. General Characteristics of, Plaque index; Gingival
index; Probing pocket depth; Probing attachment level;
Gingival crevicular fluid in diseased & control subjects

HEALTHY
PERIODONTITS | [ ooro o

MALES(50) MALES(50)

AGE (YRS) 574+123 568+ 13.4
GCF (ul) 0.72 £ 0.26 0.14 + 0.06
PPD 6.82+1.65 0.98+0.10
TQHPI (PI) 2.91+0.20 0.89 + 0.02
SBI 7.26 £ 0.87 1.90 = 0.06
PAL 6.87 £ 0.59 1.9+0.01
Gl 1.63 + 0.34 0.03 +0.01

Significantly different from diseased and healthy sites (p <
0.0001).

PI, plaque index; GI, gingival index; PD, probing pocket
depth; PAL, probing attachment level; GCF, gingival
crevicular fluid.

Table II. Summary of Plaque index; Gingival index; Probing
pocket depth; Probing attachment level; Gingival crevicular
fluid in diseased & control subjects before & after treatment ;
in Males.
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Before After P Value
Treatment | Treatment
Plaque Index p<
(TQHPI) 0.98 11 0.001
P <
Gingival Index 1.97 0.985 0.001
Probing attachment p<
level (PAL) 7.46 2.48 0.001
Probing pocket depth p<
(PPD) 8.47 2.82 0.001
Gingival crevicular p<
fluid volume (GCF)ul 0.98 0.49 0.001
.. p <
Total Antioxidant 24.78 64.67 0.001
status

The values are expressed as mean + SD and were found to be
significant (p<0.001)

Table III. Comparative improvement in ppd before & after srp
alone vs srp+ao (vit C & vit E)

P d PPD Before PPD After P Value
rocedure At Zero Week | At 8" Week

SRP alone 8.47 3.88 P<0.05.
(group 2)

SRP+AO R.47 L 12 P<0.05.
(group 1)

The values are expressed as mean + SD and were found to be
significant (P<0.05).

DISCUSSION

The main findings of this study is that subjects with the worst
periodontal health status tended to have greater oxidative
injury, as indicated by the lower TAOC. This has been
previously reported, but is wholly consistent with the
hypothesis that there 1is enhanced reactive oxygen
speciesmediated damage to tissues in the most advanced states
of periodontal disease®. It is unlikely that oxidative processes
play a causal role in the aetiology of periodontitis, but they are
likely to contribute to disease progression unless abated
through antioxidant action. Total antioxidant capacity (TAOC)
reflects full spectrum of antioxidant activity against various
reactive oxygen and nitrogen radicals. The total antioxidant
assay measures predominantly the low molecular weight chain
breaking antioxidants, such as urate, ascorbate, bilirubin etc.
Generally, low total antioxidant capacity indicates oxidative
stress or increased susceptibility to oxidative damage .

Ascorbic acid is the only endogenous anti-oxidant in plasma
that can completely protect against peroxidative damage
induced by aqueous peroxyl radicals and the oxidants released
from activated neutrophils’. However, ascorbic acid seems to
protect against peroxidation indirectly, by interacting with a-
tocopherol'’. There would appear to exist a concerted action of
vitamins E and C, in which ascorbic acid regenerates vitamin
E, thus maintaining its serum value at a constant level. When
ascorbic acid is depleted, no regeneration of vitamin E is

possible, and a decrease in its concentration is observed''.
Chemically, ascorbic acid is an excellent reducing agent and
most of its anti-oxidant properties are ascribed to this feature.
Unfortunately, it is also able to reduce iron and copper ions. if
H,0, is also present, ascorbate can drastically accelerate OH
formation, according to the mechanism of H,0, + Fe** (or Cu’)
— OH + OH + Fe’* (or Cu®"), thus producing another pro-
oxidant. The pro-oxidant effects of ascorbic acid do not
usually occur in vivo, simply because, in the healthy state, free
iron and copper are not available in extracellular fluids'?.
Finally, when acting as a pro-oxidant, ascorbic acid can
modulate the expression of the procollagen gene through both
lipid peroxidation production and stabilization; in this way, it
may affect the secretion of collagen, thereby altering fibroblast
differentiation through its effects on the extracellular matrix"’.
A vitamin-E-deficient diet as well as a vitamin E supplement
can affect several periodontal parameters (in the rat)'.
Vitamin E deficiency does not increase PE (in rats)"’. and no
significant difference in vitamin E levels in PD patients was
found'®. The authors agreed that their respective data did not
provide any support for the treatment of PD with vitamin E.
No variations in vitamin A or E levels in PD patients after zinc
sulfate treatment, during pregnancy and during pregnancy in
diabetic women, were found'”'™". Gingival vitamin E
concentrations decrease in males and females in proportion to
the severity of pocket depth and gingival and bleeding indices,
and in older subjects more affected by PE, vitamin E tended to
increase”. Some positive effects after vitamin E
administration on rat bone loss induced by stress have been
observed, and vitamin E efficacy was detected only when the
stress was introduced abruptly?.

In common with other studies, we have found that smoking is
the largest single risk factor for periodontal disease™. After
adjusting for this factor associations were noted between
periodontal disease status and plasma antioxidant status.
Individuals with the lowest TAOC were nearly 4.5 times more
likely to have periodontal disease, as defined by Community
Periodontal Index of Treatment Needs (CPITN) below 18,
than those with higher TAOC. Although it is unclear whether
reduced antioxidant capacity is a cause or an effect of
periodontal disease, it is certain that lower antioxidant
concentrations in the gingival crevicular fluid will contribute
to increased damage to the gingivaec and surrounding
structures by activated neutrophils. TAOC measured using
FRAP in the present study may be a useful biochemical
marker of disease progression and treatment. The potential use
of this simple system for monitoring of treatment without
dental examination may be attractive.

CONCLUSION

Periodontal disease is a systemic disease that manifests in the
oral cavity. Periodontal disease has now been linked to oral
cancer, heart disease, stroke, lung infections, pre-term and low
birth weight babies, osteoporosis, and other chronic diseases.
Free radicals play an important destructive role in the
development and Progress of periodontiti. Antioxidants
neutralize free radicals in body tissues. Patients with
periodontitis tend to have lower antioxidant capacity — both
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locally and systemically. Patients with low levels of certain
vitamins and minerals have up to a 13-fold greater risk of
periodontitis. Antioxidant vitamin supplements that work
systemically to support the Immune system may help fight the
disease and aid in the healing process.

RECOMMENDATION

On the basis of clinical evaluation and experiment setup we
may conclude that the examined antioxidant vitamin’s C & E
has a beneficial effect on the periodontal tissue.
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