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Annotation: Vitamin D is seco steroid, a fat soluble vitamin with hormone like action playing
key role in calcium and phosphorus homeostasis an metabolism of bone.Vitamin D plays a
significant role in bone remodelling and plays a crucial role in both bone mineralisation and
demineralisation. The primary source of vitamin D is from 7- dehydrocholesterol during a
photochemical reaction under the effect of ultraviolet radiation on the skin,in addition diet and
nutritional supplements also contribute to vitamin D.
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Vitamin D increases the intestinal absorption of calcium and decreases the secretion of parathyroid
hormone, which consequently decreases systemic bone resorption. In addition, vitamin D stimulates
osteoblastic bone production and alkaline phosphatase activity, optimizes bone remodeling and
covers bone mass by increasing bone matrix proteins [1,2] Vitamin D deficiency causes rickets,
osteopenia, osteoporosis, osteomalacia and in chronic cases it leads to hypertension, autoimmune
diseases, certain cancers, type | diabetes, cardiovascular diseases, secondary hyper parathyroidism. In
recent studies serum Vitamin D levels has been found to have potential benefits for COVID-19 and
in assessing patients' potential of developing severe COVID-19[3,4] . Lower vitamin D levels are
also associated with higher periodontal destruction and severe periodontitis stage[5]. Therefore, the
present study is aimed to examine the role of vitamin D in periodontitis.

Vitamin D is seco steroid, a fat soluble vitamin with hormone like action playing key role in calcium
and phosphorus homeostasis an metabolism of bone.Vitamin D plays a significant role in bone
remodelling and plays a crucial role in both bone mineralisation and demineralisation. The primary
source of vitamin D is from 7- dehydrocholesterol during a photochemical reaction under the effect
of ultraviolet radiation on the skin,in addition diet and nutritional supplements also contribute to
vitamin D. Vitamin D increases the intestinal absorption of calcium and decreases the secretion of
parathyroid hormone, which consequently decreases systemic bone resorption. In addition, vitamin D
stimulates osteoblastic bone production and alkaline phosphatase activity, optimizes bone remodeling
and covers bone mass by increasing bone matrix proteins [1,2] Vitamin D deficiency causes rickets,
osteopenia, osteoporosis, osteomalacia and in chronic cases it leads to hypertension, autoimmune
diseases, certain cancers, type | diabetes, cardiovascular diseases, secondary hyper parathyroidism. In
recent studies serum Vitamin D levels has been found to have potential benefits for COVID-19 and
in assessing patients' potential of developing severe COVID-19[3,4] . Lower vitamin D levels are
also associated with higher periodontal destruction and severe periodontitis stage[5]. Therefore, the
present study is aimed to examine the role of vitamin D in periodontitis.

It was estimated that 1 billion people worldwide have vitamin D deficiency or insufficiency [2]. 70 -
100% of the general population all over India bear Vitamin D deficiency. [6]. From the study made
by Al Zarooni [7] we can observe that Vitamin D deficiency was similar in both male and female
(male 83.1%, female 83.8%) as insufficiency (male 12.7%, female 11.2%)[43] and Al Quaiz
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[8]stated that, younger adults and males are more prone to vitamin D deficiency than the older
participants and females .On examining few surveys it’s found that Vitamin D deficiency is more
among illiterate and non-working women than the literate and working women[9] Scientific
evidences supporting vitamin D deficiency in India even among medical fraternity is reported [10,11]

METABOLISM OF VITAMIN D: The two significant forms of vitamin D are: Vitamin D2 or
ergocalciferol and Vitamin D3 or cholecalciferol. Vitamin D2 or ergocalciferol is synthesized
through the irradiation of ergosterol in the presence of UV light in plants, yeasts and mushroom.
UVB irradiation of 7 - dehydrocholesterol, which is an intermediate of cholesterol synthesis, found in
malpighian layer of epidermis give rises to secosterol, in which the cis double bond is isomerised to
trans bond leading to the formation of Vitamin D3 or cholecalciferol that is hydroxylated to 25-
hydroxycholecalciferol in the liver, which in turn is hydroxylated in kidney to form an active form of
vitamin D known as Calcitriol (1, 25-dihydroxycholecalciferol). [12]

BONE MINERALIZATION AND RESORPTION UNDER THE INFLUENCE OF VITAMIN
D: Vitamin D helps to attune skeletal integrity and mineral homeostasis through intestinal, bone, and
renal resorption .From the review of Dr. Michael F. Holick we can perceive that decreased serum
levels of 25-hydroxyvitamin D, significantly reduces the intestinal absorption of calcium that is
associated with increased parathyroid hormone which activates osteoblasts, and stimulates the
transformation of pre osteoclasts into mature osteoclasts that can dissolve the mineralized collagen
matrix in bone. Thus, intensifying the bones to lose their density and hardness by constant release of
calcium into the bloodstream. Bone is resorbed by osteoclasts, and is deposited by osteoblasts by the
process called ossification. Receptor activator of nuclear factor kappa-B ligand (RANKL) and
Osteoprotegerin [OPG]( RANKL antagonist) are produced by osteoblasts and other cells such as
activated CD4 + T lymphocytes to regulate the bone remodelling. Binding of RANKL to RANK
results in the differentiation of osteoclast progenitor cells into mature osteoclast. These mature
osteoclasts remove calcium and phosphorus from the bone, maintaining calcium and phosphorus
levels in the blood. Whereas, OPG (osteoprotegerin) acts as a soluble receptor for RANKL, inhibiting
RANK-RANKL interaction and the maturation of osteoclast progenitor cells. Therefore, the mature
osteoclast formation is determined by the relative ratio of RANKL to OPG in the osteoclast precursor
microenvironment. The RANKL gene promoter contains vitamin D and glucocorticoid response
elements. Studies have shown that vitamin D-VDR stimulates RANKL expression in cells such as
osteoblasts and bone marrow-derived stromal cells. Vitamin D down regulates OPG, increased
RANKL expression and decreased expression of OPG caused by vitamin D would favour the
differentiation and activation of osteoclasts that eventually causes increased bone resorption.
However, Hofbauer et al. stated a sparking effect of vitamin D on OPG, and Kondo et al. stated that
vitamin D initially represses OPG, but long-term exposure to vitamin D leads to a recovery of OPG
expression. This suggests that the catabolic effects of vitamin D can be ephemeral. Anabolic effects
of vitamin D on osteoblasts, includes stimulation of osteopontin and alkaline phosphatase Vitamin D
has a significant role in the modulation of the immune system, inflammation system and ossification
process. All these characteristics show significant associations between periodontal health and intake
of vitamin D.A study by Madi et al has shown that vitamin D status is found to be positively
correlated with periodontal health in a Saudi population [37] . various studies done by several authors
shows a positive association between vitamin D status and periodontal health correlating serum and
salivary levels of VitD with pocket depth and alveolar bone loss [5,22,35,36]. A study Dietrich et al
has shown the relationship between serum levels of Vitamin D and periodontal inflammation [33].
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Nathalia Gracia et al in a systematic review as concluded that there is probably little correlation
between vitamin and periodontitis [38].Also, study by Zhan et al contradicts the role of vitamin D in
periodontal health[39]. In spite of the perplexing reports available vitamin D is considered as a
nutraceutical component playing a key role in periodontal health. The most important characteristics
of vitamin D in periodontal health are reported as follows.

ANTI-INFLAMMATORY PROPERTY OF VITAMIN D IN PERIODONTAL HEALTH: Itis
far and wide known that periodontitis is a chronic host mediated response causing periodontal
destruction by the release of pro - inflammatory cytokines by local tissues and immune cells in
response to the bacteria of dental plaque and their products and metabolites which results in
destruction of connective tissue and alveolar bone. Vitamin D has anti-inflammatory properties that
can inhibit the inflammatory cytokines and makes the monocyte/macrophages to secrete molecules
that have a strong antibiotic effect.
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