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Introduction

Introduction

Chronic periodontitis is an infectious disease associated with specific
bacteria and characterized by inflammation of the supporting tissues of teeth
and progressive destruction of the alveolar bone and connective tissues

(American academy of Periodontology, 2000).

Although chronic periodontitis is initiated by the sub-gingival bacteria
(Madianos et al., 2005), the progression of periodontitis appears to be
dependent upon an abnormal host response to those organisms (Page and
Kornman, 1997). The periodontitis phenotype is characterized by hyper-
inflammatory immune response involving excess free radical release by
neutrophilic polymorpho-nuclear leucocytes (PMNL) via the respiratory burst

as part of the host response to infection (Gustafsson and Asman, 1996).

Evidence is emerging to implicate oxidative stress in the pathogenesis of
periodontitis (Chapple and Matthews, 2007).Oxidative stress is a state of
altered physiological equilibrium within a cell or tissue/organ, defined as " a
condition arising when there is a serious imbalance between the levels of free
radicals in a cell and its antioxidant defense in favor of the former" (Halliwell
and gutteridge, 1989).

Free radicals (FR) and reactive oxygen species (ROS) are essential to
many normal biologic processes. Low levels of certain free radicals and ROS
can stimulate the growth of fibroblasts and epithelial cells in culture, whereas

higher levels may result in tissue injury (Battino et al., 1999).

Cigarette smoke destroys oral cavity homeostasis. It reduces salivary
antioxidant status, initiates oral inflammatory diseases and promotes oral
malignancies (Greabu et al., 2008). Reznick et al., (2003) have shown that

cigarette smoke caused a significant decrease in the activity of numerous
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salivary enzymes that are responsible for the protection against oxidative

damage.

Antioxidants exist in all body fluids and tissues and protect the cell from
harmful ROS by removing them or repairing the damage caused by ROS in vivo
(Halliwell, 2012). The scavenging or “chain breaking' ' antioxidants confer
substantial protection on vital cell structures, because of their cellular and
extracellular ubiquity and rapid rates of sacrificial oxidation (Halliwell and
gutteridge, 1990).

Vitamin C is an important water-soluble vitamin that has antioxidant,
anti-carcinogenic, and immune-modulatory actions (Villacorta et al., 2007).An
epidemiological study had been done by Amaliya et al., (2007) indicated a
negative association between plasma vitamin C level and severity of

periodontitis.

Tomofuji et al., (2009) found that Vitamin C intake induced a 175%
increase in plasma vitamin C level, resulting in a decrease in the gingival 8-
hydroxydeoxyguanosine level and increase in the reduced oxidized glutathione

ratio.

It seems that oxidative stress is a strong feature of periodontitis and the
study of antioxidant defense systems therefore becomes important in elucidating
mechanisms of tissue damage and potentially new therapeutic strategies
(Chapple et al., 2007)
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Periodontal disease is a major public health issue because it is a source of
social inequality. It reduces quality of life and chewing function and impairs
aesthetics. Finally, it cause tooth loss and disability and responsible for a
substantial proportion of edentulism and masticatory dysfunction. It has an
Impact on escalating dental costs and it is a chronic disease with possible impact
on general health (Baehni and Tonetti, 2010; Eke et al., 2012).

There are two common diseases affecting the periodontium. The first is
gingivitis, which is defined as inflammation of the gingiva in which the
connective tissue attachment to the tooth remains at its original level. The
disease is limited to the soft-tissue compartment of the gingival epithelium and
connective tissue (Beck and Arbes , 2006).The second is periodontitis, which is
an inflammation of the supporting tissues of the teeth with progressive

attachment loss and bone destruction (Flemmig, 1999).

The etiology of periodontal diseases is plaque bacteria. The human oral
cavity harbours a substantial and continuously evolving load of microbial
species. The ecological interactions between the host and microbes determine
the severity of the disease. Unlike many infectious diseases, periodontal
diseases appear to be infections mediated by the overgrowth of commensal
organisms, rather than by the acquisition of an exogenous pathogen (Tonetti
and Van Dyke, 2013).

Specific Gram-negative, anaerobic, or microaerophilic bacteria were
implicated in the causation of periodontitis. Subgingival microbial plaque adheres
tightly to the tooth root surface and manifests all the characteristics expected of
biofilms (Slots, 1979). Nickel et al., (1986) have defined biofilm as “matrix
enclosed bacterial populations adherent to each other and/or to surfaces or

interfaces” Microbial plague is notoriously resistant to the normal host defence
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