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Introduction

The gingival epithelium is the first line of the host defense,
physically impeding the microbial invasion of the periodontal
tissues, but there is also a biological action to suppress the
spread of pathogenic microbes [1]. In the absence of clinical signs
of inflammation, about 30,000 polymorphonuclear leucocytes
migrate per minute through the gingival epithelium to the bottom
of the gingival sulcus, together with different molecules, which
is a host defense system against bacterial invasion [2]. There is
a dynamic equilibrium in the host cell bacteria, which can be
disrupted by increased accumulation of bacteria on the surface of
the teeth, or from present factors.

The coordinated regulation of cell proliferation and
differentiation are events that are controlled by the signaling
mechanisms of the host, and it is a tissue homeostasis. These
signaling mechanisms in the maintenance of parodontium
homeostasis are carried out by regulating epithelial cellular
functions, as well as the functions of connective tissue cells and
hematopoietic cells [3]. In the early stage of the disease, the
first bacteria-mediated cells are parodontium fibroblasts that
relieve cytokines and chemo-attributants that are important
regulators of the inflammatory process, as well as factors that
directly participate in bone metabolism (from Receptor Activator
of Nuclear Factor kB Ligand, RANKL). These cells also secrete
molecules involved in cell migration and extracellular matrix
degradation, which in turn leads to further leukocyte infiltration
and thereby defense against pathogens, but can also lead to tissue
damage [4].

The matrix metalloproteinases MMPs are a family of
extracellular proteins that participate in tissue remodeling
processes in normal and pathological conditions [5]. In
physiological terms, the activity of the matrix metalloproteinase
MMP is low as a result of strict regulation at the transcriptional
and post-transcriptional levels, and is usually found in balance
with a group of endogenous proteins, tissue Inhibitors
of Metalloproteinases (TIMPs). Imbalance in the matrix
metalloproteinase MMP / tissue inhibitors of metalloproteinase
TIMP system is present in periodontal disease and in the
pathogenesis of several other diseases such as rheumatoid
arthritis, which share several other periodontal disease

characteristics, and one of them is the chronic nature of the
disease [6]. Accordingly, inhibition of tissue inhibitors of
metalloproteinase MMP is proposed as adjuvant therapy of
periodontal disease [7].

The Periodontal Ligament (PDL) is crucial for positioning
teeth in the alveolar bone and absorbing chewing gum forces.
The periodontal ligament PDL cells have the ability to multiply,
migrate, and synthesize several components of the parodontium,
and also participate in both mechanisms - protective and
destructive which prevents periodontal disease development
or initiates lesions and promotes disease progression by the
action of various biological mechanisms . The cells of periodontal
ligament PDLc proliferation is considered to be one of the major
events in parodontal homeostasis, which depends on maintaining
the delicate balance between bone resorption of osteoclasts and
bone synthesis from osteoblasts, that is, the balance between
RANCL and Osteoprotegerin (OPG). The Osteoprotegerin (OPG)
is essential for bone remodeling [8]. With respect to periodontal
disease, increased RNA expression is described in studies [9-12].

Homeostasis of the tissue represents the delicate balance
between anabolic and catabolic activities. Parodontium and in a
healthy mouth, it constantly creates cytokines, chemokines, and
mobile adhesion molecules that are associated with a baseline
level of inflammation, providing protection against bacterial
challenge without resulting tissue damage. Interestingly, some
cytokines associated with chronic inflammation and tissue
damage, such as interleukin -1(IL-1), interleukin -6 (IL-6), tumor
necrosis factor-alpha (TNF-alpha), are found in the gingival
cervical fluid from clinically healthy places, but lower in relation
to diseased sites. In this context, the transition from a healthy to
an inflammatory state appears to be associated with quantitative
and qualitative changes in the inflammatory immune response.

Many studies suggest that inflammation as well as hypoxia
leads to anincrease of p53 protein levels. However, the implication
of p53 during oral inflammatory processes is still unknown.
Memmert S et, al conducted investigation under hypoxic and
normoxic conditions, human primary periodontal ligament (PDL)
fibroblasts (n = 9) were stimulated with Lipopolysaccharides
(LPS) from Porphyromonas gingivalis (Pg.), a periodontal
pathogenic bacterium. After different time points, cell viability
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was tested; p53 gene expression, protein synthesis, and activation
were measured using quantitative RT-PCR, immunoblotting, and
immunofluorescence. Also healthy and inflamed periodontal
tissues were obtained from 12 donors to analyze p53 protein
in oral inflammatory diseases by immunohistochemistry.
Their result reviled that LPS-P.g. and hypoxia initially induced
a significant upregulation of p53 mRNA expression and p53
protein levels. Conclusions which derived from their study are
that p53 plays a pivotal role in PDL cell homeostasis and seems
to be up regulated in oral inflammatory diseases. Upregulation of
p53 may promote the destruction of periodontal integrity [13 ].

Zhou X et, al in their study focused on the effect of
microRNA-138 (miR-138) as a potential regulator of periodontal
stem cells as they affect homeostasis during inflammatory
conditions. Their data indicate that miR-138 was significantly
up regulated in our periodontal disease animal model. Also their
data establish miR-138 inhibitor as a potential therapeutic agent
for the prevention of the bone loss associated with advanced
periodontal disease [14].

The researchers are still exploring a more suitable gene
therapy approach for the use in the future for periodontal
regeneration. Research shows that the bioactive materials
are capable of stimulating periodontal healing. Among
these materials, bioactive glass has been widely researched
in periodontal regeneration. Cell therapy for periodontal
regeneration is a new option. Currently, no effective regenerative
measure for the destroyed periodontium is available, but tissue
regeneration using stem cells has been a promising candidate for
the purpose of periodontal regeneration [15].
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