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ABSTRACT

Aims: To investigate the antioxidant effects of vitamin D3 on oral health and to evaluate its effect on total
salivary proteins in saliva. Materials and Methods: Forty patients were classified into two groups: Group 1:
(20) chronic gingivitis patients, did not receive vitamin D3 (control group), Group 2: (20) chronic gingivitis
patients (treatment group), received Vitamin D3 10001U capsule. Scaling and polishing have been carried out
for each volunteer to reach the base line for plaque index, gingival index, oral hygiene index and calculus
index. In the next day, these indices were measured for all participants, then measured after 3 weeks then after
6 weeks from treatment. At the same visits, five milliliters of unstimulated saliva were collected for
measurement of total salivary proteins and total antioxidant capacity. Results: there were significant
reduction in oral health indices in 21st and 42nd days of the study which mean good response to treatment
and improvement in gingival health. Conclusion: Vitamin D3 can be a good adjuvant in periodontal therapy

Key words: Vitamin D3, Antioxidant, Salivary protein, Oral health.

Thanoon AY., Al-Mashhadane FA Antioxidant effect of vitamin D3 and its relation to salivary proteins and
oral health. Al-Rafidain Dent J. 2020 ;20 (1): 114-124.
DOI: 10.33899/rden.2020.126781.1024

Received: 9/3/2020 Sent to Referees:15/3/2020 Accepted for Publication: 3/5/2020

INTRODUCTION

Gingivitis is an inflammation of the

gingiva which is observed as the mildest type
of periodontal diseases. The cardinal signs of
inflammation redness,

involving swelling,

bleeding, and exudation and to a lesser extent
pain give an indication for the presence of
gingivitis . Free radicals are non-stable
molecules that are created by the body as a

response to environment anxiety. Their sources
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can be natural or artificial. They are also
classified as endogenous and exogenous.
Accumulation of free radicals and inability of
the body to remove them efficiently, can result
in oxidative stress. Antioxidants can prevent or
sluggish damaging effect of free radicals and
boost both oral and general health @. The
biochemical changes that occur in gingivitis
and periodontitis cause degradation and loss of
collagen and are mostly correlated with the
liberation of enzymes by host or pathogen,
cytokine

manipulation of inflammatory mediators, and

generation of ROS, release or
apoptotic proteins. The high intensity of these
molecules is a sign of inflammation; thus, they
can be used as biomarkers as well as medicinal
goal @, Higher levels of free radicals as a result
of antioxidant shortage has been related to
gingival disease. Oxidative process with a high
level of reactive oxygen and nitrogen species
(ROS and RNS) is noticeable in progression of
gingival diseases. This process can result in
imbalance leading to tissue damage .
Oxidative stress biomarkers in saliva reveal

pathologies and may tell on the diagnosis and

prognosis of diseases ©®. A variety of
mechanisms against oxidative stress are
available in saliva involving glutathione,

ascorbic, and uric acid in addition to melatonin.
Antioxidant enzymes are present in saliva,
protecting oral environment against ROS/RNS
as it is the first line defense against insults ©.
Vitamin D3 is one of the key regulators of

oxidative stress . It is synthesized inside the

body in the skin when exposed to sunlight ©
Vitamin D3, with its capacity as antioxidant
effects @, could defend the cell from oxidative

stress harm by triggering and improving

antioxidant (10)

endogenous system
Considering the limitations of the current study,
including the relatively small sample size and
the fact that none of the subjects were
diagnosed as vitamin D3 deficient, our results
showed an important role for VD3 in inducing
antioxidant effects and enhancing the
improvement in oral health profile in chronic
gingivitis patients. The aim of this research is
evaluating the antioxidant effect of vitamin D3
health,

indices of the patients with chronic gingivitis

on plaque, gingival, oral calculus
and to determine the relationship with total

antioxidant capacity and total salivary protein.

MATERIALS AND METHODS
This study was randomized clinical trial
by the
Dental

that was agreed scientific

committee/department  of Basic
Science/College, of Dentistry/University of

Mosul. The study sample included forty
patients, their ages ranged between (20-40
years), recruited from the dental private clinics
in Dohuk city. They were classified into two
groups: - Group 1 consisted of 20 chronic
gingivitis patients, treated by scaling and
polishing without Vitamin D3 (control group),
Group 2 consisted of 20 chronic gingivitis
patients (treatment group) who treated by

scaling and polishing and received Vitamin D3
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1000 IU maximum potency, each 1000 IU fast
acting liquid soft gel (chicago/USA). The
choice of each volunteer depended on inclusion
criteria ( healthy individuals, non-pregnant or
lactating females, no any drug or supplements,
complement of more than 20 teeth, non-
smoking, non-alcoholic).Scaling and polishing
had been carried out for each volunteer to reach
the base line for plague index (Silness and Loe,
1964), gingival index (L6e and Silness, 1963),
oral hygiene index and calculus index(Greene
and Vermilion, 1960). In the following day,
these indices were measured for all participants
and measured again after 3 weeks then after 6
weeks from treatment. At the same visits, five
milliliters of unstimulated saliva were collected
for measurement of total salivary proteins by
total protein Kkit/Biolabo/ France and total
by TAC Assay

antioxidant  capacity

Kit/Elabscience/USA. Statistical Analysis by
Microsoft Excel-2010. Independent t-test and
One-way Analysis of Variance test (ANOVA-
test) with Tukey's Pair-wise comparisons were
done.
RESULTS

In the current study significant differences
were observed between treatment and control
groups throughout study days. There was a
significant reduction in oral health indices in
21% and 42" days of the study which mean
good response to treatment and improvement in
gingival health (Tables 1, 2 and 3). The
differences in the oral health indices at the
beginning of study might be because of
individual variations which could be ignored
because of the very clearly significant effect of
vitamin D on these indices after treatment

period.

Table (1): Comparison in oral health scores between the two groups at the beginning of study.

Control group

Treatment group

Oral health scores [n=20] [n=20] P-value
Mean + SD Mean + SD
Plaque index 0.291 £0.317 0.831 £ 0.457 0.000*
Gingival index 0.170 £ 0.268 0.784 £ 0.519 0.000*
Oral hygiene index 0.606 + 0.589 1.361 +0.733 0.001*
Calculus index 0.290 + 0.277 0.536 + 0.355 0.019*
* Independent T-test of two means was used, p<0.05 significant
Table (2): Comparison in oral health scores between the two groups at 21°* day of study.
Control group Treatment group
Oral health scores [n =20] [n =20] P-value
Mean + SD Mean + SD
Plague index 0.615 + 0.407 0.203 £ 0.240 0.000*
Gingival index 0.481+ 0.295 0.288 £ 0.184 0.018*
Oral hygiene index 1.095 £ 0.679 0.457 £0.315 0.000*
Calculus index 0.476 + 0.332 0.253 £ 0.138 0.009*
* Independent T-test of two means was used, p<0.05 significant
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Table (3): Comparison in oral health scores between the two groups at 42" day of study.

Treatment group Control group

Oral health scores [n=20] [n=20] P-value*
Mean + SD Mean + SD
Plaque index 0.086 + 0.133 0.732 £ 0.392 0.000
Gingival index 0.093 £0.115 0.738 £0.344 0.000
Oral hygiene index 0.185 £+ 0.202 1.324 £ 0.564 0.000
Calculus index 0.099 + 0.090 0.607 + 0.262 0.000

* Independent T-test of two means was used, p<0.05 significant

control group and treatment groups as shown in
(Tables 4 and 5).

There were significant differences in all

oral health score during the study days of both

Table (4): Effect of systemic vitamin D treatment on oral health scores during study period.

Treatment group
Oral health scores 1% day 21% day 4o day P-value
Mean + SD Mean + SD Mean = SD
Plaque index 0.831 +0.457" 0.203 £ 0.240 ° 0.086 +0.133 ° 0.000*
Gingival index 0.784 + 0.519 " 0.288 +0.184 ° 0.093+0.115° 0.000*
Oral hygiene index 1.361+0.733* 0.457 +0.315 ° 0.185 +0.202 ® 0.000*
Calculus index 0.536 + 0.355 * 0.253 +0.138 ° 0.099 + 0.090 ° 0.000*

* One-way ANOVA-test with Tukey's Pair wise comparisons was used. Means that do not share a letter are

significantly different. p<0.05 significant

Table (5): Comparison in oral health scores of control group during the study period.

Control group

Oral health scores 1% day 21° day 42" day P-value
Mean £ SD Mean + SD Mean + SD

Plaque index 0.291+0.317 ® 0.615 + 0.407 * 0.732+0.392 0.001*

Gingival index 0.170 +0.268 © 0.481+0.295 ® 0.738 +0.344 0.000*

Oral hygiene index 0.606 + 0.589 ® 1.095 +0.679 # 1.324 +0.564 * 0.002*

Calculus index 0.290 +0.277 ® 0.476 + 0.332 *® 0.607 + 0.262 * 0.004*

* One-way ANOVA-test with Tukey's Pair wise comparisons was used. Means that do not share a letter are

significantly different. p<0.05 significant

Also in this study no, significant difference
was found between means of treatment group
and control group in total antioxidant capacity

and salivary total protein at the beginning of the

study and significant difference was found on
the 21% day and on the 42™ day of the study as
illustrated in (Tables 6,7 and 8): -
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Table (6): Comparison in salivary levels of TAC, TP between the two groups at the beginning of

the study.
Control group Treatment group
Salivary parameters [n=20] [n=20] P-value
Mean + SD Mean + SD
Salivary TAC (U/ml) 5.01+3.76 6.64 + 3.55 0.166
Salivary TP (g/dI) 0.62 +0.35 0.59 £ 0.23 0.752

* Independent T-test of two means was used, p<0.05 significant

Table (7): Comparison in salivary levels of TAC, TP between the two groups at 21% day of the

study
Control group Treatment group
Salivary parameters [n=20] [n=20] P-value
Mean = SD Mean = SD
Salivary TAC (U/ml) 4,78 £ 3.75 8.32+4.54 0.011*
Salivary TP (g/dl) 0.69 + 0.38 0.51+£0.12 0.039*

* Independent T-test of two means was used, p<0.05 significant

Table (8): Comparison in salivary levels of TAC, TP between the two groups at 42" day of the

study.
Control group Treatment group
Salivary parameters [n=20] [n=20] P-value
Mean = SD Mean = SD
Salivary TAC (U/ml) 4.33 +3.46 9.46 £ 4.82 0.000*
Salivary TP (g/dl) 0.79 £ 0.50 0.43+0.14 0.004*

* Independent T-test of two means was used, p<0.05 significant

Comparisons between  the means of
salivary parameters levels as a result of effect
of Vitamin D3 treatment during the study
period showed a significant difference in the
means of the total antioxidant capacity and

Salivary total protein level between 1%, 21°

and 42" day of the study as illustrated in (
Table 9), while in the control group during the
study period we observed no significant
difference in total antioxidant capacity and
salivary total protein as illustrated in (Table
10)

Table (9): Effect of systemic vitamin D treatment on salivary levels of biochemical and antioxidant
parameters during the study period.

Treatment group

Salivary parameters 1% day 21% day 42" day P-value
Mean + SD Mean + SD Mean + SD
Salivary TAC (U/ml) 6.64 £3.55" 8.32+4.54" 0.46 +4.82" 0.127
Salivary TP (g/dl) 0.59 +0.23" 0.51+0.12"8 0.43+0.14° 0.018*

* One-way ANOV A-test with Tukey's Pair wise comparisons was used. Means that do not share a letter are

significantly different. p<0.05 significant
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Table (10): Comparison in salivary levels of biochemical and antioxidant parameters of control
group during the study period.

Control group

Salivary parameters 1* day 21* day 42" day P-value*
Mean + SD Mean + SD Mean + SD
Salivary TAC (U/ml) 501+3.76" 478 +3.75% 433+3.46" 0.837
Salivary TP (g/dl) 0.62+0.35% 0.69+0.38% 0.79+0.50% 0.438

* One-way ANOVA-test with Tukey's Pair wise comparisons was used. Means that do not share a letter are

significantly different. p<0.05 significant

DISCUSSION

Studies pointed out that adequate vitamin
health
(112139 The present study focused on chronic

D levels may improve periodontal

gingivitis as one of the most common
inflammatory disease. The anti-inflammatory
effect of vitamin D is depending on dose ®*. In
our study a dose of 10001U fast acting liquid
soft gel of VD3 at has been used, the safety of
VD3 have been taken into consideration at dose
selection. The margin of safety for VD3
consumption for adult are ten times greater than
recommended dose. The food and Nutrition
Board of USA has been recommended 2000
IU/day as the safe upper limit of vitamin D. It
can be safely supplemented orally in dose
ranging from 500-2000 IU for 2 to 3 months to
get the desired result for patients with
inflammatory conditions regardless its serum
level ™. Tooth brushing is effective in reducing
levels of dental plaque; thus, it is the reference
technique for control of plaque. Studies showed
that after tooth brushing, a significant reduction
in the plaque index was observed and
considered to be the baseline plaque index. In

agreement with others, in this study scaling and

polishing have been carried out for each
volunteer to reach the base line. In the next day,
the plaque, gingival, calculus and oral hygiene
indices score for all participants were measured
before treatment as a base line data ®>*. The
differences in the oral health indices at the
beginning of study might be because of
individual variations which could be ignored
because of the very clearly significant effect of
vitamin D on these indices after treatment
period. Saliva has been confirmed to be of
grand usefulness for finding out biomarkers of
oral diseases”. Salivary gland hypofunction
lead to greater risks of oral dysfunctions,
histopathology’s of oral cavity are linked with

oxidative stress (819

Lipid peroxidation,
protein oxidation and DNA damage markers
brought about by reactive oxygen species and
can be measured in saliva. Gingivitis could be
resulted from an excessive release of reactive
oxygen species due to inflammation or by the
lack of salivary antioxidants ¥, VD3 as
antioxidant agent could promote oral health and
also partly protect the cell from oxidative stress
damage by activating endogenous antioxidant

system @ It is correlated with decrease in the
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severity of gingivitis throughout

immunomodulatory, anti-inflammatory and
antibacterial properties ®V, this activity of
Vitamin D3 is due to its association with LL37,
which is known as cathelicidins and they are a

antimicrobial @)

group  of peptides
cathelicidins demonstrate a chemotactic and
immunostimulatory/-modulatory effect ®. it
interacts with biofilms, bacteria and host cell
and affecting their oxidative effects and other
damaging actions ®¥. The current study noticed
significant differences between treatment and
control groups throughout the study days as
there were significant reductions in oral health
indices in 21% and 42" days of the study
indicating a good response to the treatment and
improvement in the gingival health. Total
antioxidant capacity (TAC) is the estimated
number of free radicals scavenged and used to
estimate the antioxidant capacity of biological
samples @ Comparisons between the means
of salivary parameters levels as a result of
effect of Vitamin D3 treatment during the study
period showed a significant rise in the means of
the total antioxidant capacity on 21 and 42" °f
the study period proving potential for pro and
anti-oxidative effects of vitamin D3 ®. This
action of Vitamin D3 can be explained by the
fact that vitamins are essential organic
compounds that catalyze metabolic reactions as
well as they also function as electron donors’
antioxidants or transcription effectors 7.
Nuclear factor erythroid 2-related factor 2
(NrfF2),

control antioxidant expression is

downregulated in periodontitis patients. Recent
confirmations indicated that NrF2 plays a
protective function in numerous diseases, being
periodontitis as one of them. Vitamin D3
improve cytoprotective effects such as
decreased inflammatory signaling and oxidative
damage in tissues through up regulation of
NrF2-associated antioxidant and detoxification
enzymes, for that reason, NrF2 activation may
be a valuable adjuvant in therapeutic defense
against periodontitis ®®. Inhibition of oxidative
stress is related to NrF2 in periodontal tissue
@ Vitamin D3 has an upregulating nuclear
factor (Nrf2) that is reducing reactive oxygen
species decreasing DNA damage, increasing
cell proliferation, and reducing cellular
senescence ©%. Another cause of elevation of
TAC in this study can be explained by the fact
that BH4 [tetrahydrobiopterin] which is an
adjuvant factor for tyrosine hydroxylase and
tryptophan hydroxylase, these enzymes are
crucial for dopamine, norepinephrine, and
serotonin the biosynthesis. It has been known
that BH4 is a labile molecule and easily
oxidized Y. BH4 reacts with molecular oxygen
to form an active oxygen intermediate 2. The
role of the cofactor tetrahydrobiopterin (BH4)
in NO production is well established ©® The
results of present study can be explained by fact
that vitamin D3 could regulate cell death
throughout action on relationship between
autophagy and apoptosis. This outcome is
attained by anion

inhibiting  superoxide

generation, keeping up mitochondria function
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and cell viability, activating survival Kinases,
and more construction of nitric oxide (NO) @
which is a highly reactive molecule, formed at
different

locations in the body involving

diverse  enzymatic  and

helps NO in its

non-enzymatic
pathways. All this
(patho)physiological roles ©¥. also, in this
study no, significant difference was found
between means of treatment group and control
group in salivary total protein at the beginning
of the study period whereas a significant
difference was found on 21% and 42™ days of
the study period (decrease total salivary protein
with vitamin D3 treatment). Proteins of saliva
can work together with oral bacteria in different
manners. Lysozymes, interleukins, and lacto-
transferrin  (LTF) can encourage bacterial
adherence and cell aggregation while others
like beta defensins, produce direct antibacterial
effects. Studies of salivary proteins and
peptides signified that these proteins have
valuable investigative ability in numerous
clinical circumstances, which may permit the
progress of preventive program and individual
management ®.  Increased oral neutrophil
recruitment and salivary cytoprotective proteins
increased progressively during inflammation
and decreased in resolution ©® According to
this study, the use of vitamin D3 can be a good
adjuvant in periodontal therapy throughout
modulating oxidative stress of gingiva as well
as its antioxidant action may guide the
preservation of periodontal health and decrease

@7

inflammatory intensity *“. In occurrences of

inflammation a number of changes in salivary
protein composition have been observed, often
these observations have been made in chronic

inflammation ©®.

CONCLUSSION
VD3 can

antioxidant capacity in saliva, so it enhances

increase the level of total
anti-oxidant effect which help to improve
gingival health. Also it can decrease the level
of total salivary proteins by oral health
improvement.
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