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ABSTRACT

Aims: To investigate the effects of vitamin D3 on chronic gingivitis and to evaluate its effect on Tumor
necrosis factor-o and Interleukin-6 in their saliva. Material and Method: Forty patients were classified into
two groups: - group 1: (20) chronic gingivitis patients, did not receive any medication (control group), group
2: (20) chronic gingivitis patients (treatment group), received Vitamin D3 10001U capsule/ day. Scaling and
polishing have been carried out for each volunteer to reach the base line for gingival index, oral hygiene index
and calculus index. Then these indices were measured for all patients on the next day, after 3 weeks and after
6 weeks in both groups. Five milliliters of unstimulated saliva were collected for measurement of human
salivary Tumor necrosis factor-o and Interleukin-6 by ELISA Kits. Results: significant differences were
observed between treatment and control groups throughout study days with significant reduction in oral health
indices in 21st and 42nd days of treatment group. Comparisons between the salivary parameters showed
significant decreases in Tumor necrosis factor-a and Interleukin-6 levels throughout 1st, 21st and 42nd day in
treatment group, while in control group no significant differences were observed for IL-6 but significant
increase in levels of TNF o was detected. Conclusion: Vitamin D3 has beneficial effect during treatment of
chronic gingivitis.
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INTRODUCTION

Gingival diseases are frequent public health
problem where vitamins supposed to have a
role in the spread and cure of these diseases and
thus promote oral and dental health *. Gingivitis
is an inflammation of the gingiva. The cardinal
signs of inflammation involving redness,
swelling, bleeding, and exudation and to a
lesser extent pain which gives an indication for
the presence of gingivitis®. In recent, vitamin D
research indicated that it can have useful effects
on several body systems and it is essential for
good and normal body functions. Vitamins
(Vit) are organic substances available in small
amounts in food stuffs. Usually people obtain
vitamins from their feeding which is regarded
as main supply, or as supplements®. Vitamins
are of two categories, water soluble Vit (Vit
B12, Vit C, folic acid, niacin Vit B3, Vit Bl
and Vit B2) and fat soluble Vit (Vit K, Vit E,
Vit D and Vit A)*. Vitamin D is formed in the
skin when exposed to sunlight®.Vitamin D is
one of the key regulators of inflammation and
oxidative stress ®. Cytokines proteins that play a
vital multi-functional role in cell to cell
communication such as IL-6 and TNF-a which
number of

adjust a physiological and

pathological conditions, like inflammation,
development, and cell apoptosis ’. The release
of these cytokines results in the enhancement of
8 These

inflammatory cytokines are diagnosed by

the inflammatory  response

biological fluid such as blood, urine and oral

fluids °. Saliva as oral fluid provides benefits

over serum as its collection is non-invasive, and
it is not costly for the broadcast of large

numbers population *°

. This study aims to
investigate the effects of vitamin D3 on plaque,
gingival, oral health and calculus indices of
patients with chronic gingivitis and to evaluate

its effect on TNF-a and IL-6 in their saliva.

MATERIALS AND METHODS
This study was agreed by the scientific
Dental

committee/department  of Basic

Science/College, of Dentistry/University of
Mosul. The samples were obtained from forty
patients, their ages ranged between (20-40),
recruited from the private dental clinics in
Dohuk city. They were classified into two
groups: - Group 1 included 20 chronic
gingivitis patients (males and females) did not
receive any medication (control group), Group
2 included 20 chronic gingivitis patients’ males
group),
Vitamin D3 1000 IU fast acting liquid soft gel

(USA). The choice of each volunteer depended

and females (treatment received

on inclusion criteria ( individuals without any
systemic diseases , 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 plaque index(Silness and Loe,
1964), gingival index(Loe and Silness, 1963),
oral hygiene index and calculus index(Greene
and Vermilion, 1960). In the next day, these

indices were measured for all participants and
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measured again 3 weeks and 6 weeks after
treatment. At the same visits, five milliliters of
unstimulated  saliva collected for
measurement of TNF o Human ELISA Kit
(MyBioSource,/USA ) and IL-6 by Salivary
Interleukin-6 ELISA Kit (Salimetric®,USA).

Statistical Analysis was carried by Microsoft

were

Excel-2010. Independent t-test and One-way
Analysis of Variance test (ANOVA-test) with

Tukey's Pair-wise comparisons were used.

RESULTS

In this study significant differences were
observed between treatment and control groups
throughout study days, there were significant
reduction in oral health indices in 21% and 42™
days of the study, which means good response
to treatment and improvement in gingival
health (Tables 1, 2 and 3).

Table (1): Comparison of oral health scores between the treatment and control groups at the
beginning of study.

Treatment group

Control group

Oral health scores [n=20] [n=20] P-value*
Mean + SD Mean = SD

Gingival index 0.784 + 0.519 0.170 + 0.268 0.000

Oral hygiene index 1.361 £0.733 0.606 = 0.589 0.001

Calculus index 0.536 + 0.355 0.290 + 0.277 0.019

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

Table (2): Comparison of oral health scores between the treatment and control groups at 21* day of

study.

Treatment group

Control group

Oral health scores [n=20] [n=20] P-value*
Mean + SD Mean + SD

Gingival index 0.288 £ 0.184 0.481+ 0.295 0.018

Oral hygiene index 0.457 £ 0.315 1.095 + 0.679 0.000

Calculus index 0.253 £ 0.138 0.476 £ 0.332 0.009

* Independent T-test of two means was used, p<0.05 significant
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Table (3): Comparison of oral health scores between the treatment and control groups at 42™ day

of study.
Treatment group Control group
Oral health scores [n=20] [n =20] P-value*
Mean = SD Mean = SD
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

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. There
were significant differences in all oral
health scores during the study days for both
treatment and control groups as shown in
Tables 4 and 5

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

Treatment group

Oral health scores 1t day 215t day 42 day P-value*
Mean + SD Mean + SD Mean £ SD

Gingival index 0.784 +0.519 4 0.288 +0.184 B 0.093 +£0.115 B 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 B 0.099 +0.090 B 0.000

* One-way ANOV A-test with Tukey's Pair wise comparisons was used. Mean values with the same letters

were statistically non- significant (p>0.05)

Table (5): Comparison of 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

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. Mean values with the same letters

were statistically non- significant (p>0.05)
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Also in this study a significant difference  factor at the beginning of the study, the 21% day
was found between means of treatment group  and on the 42™ day of the study as illustrated in

and control group in salivary IL-6 and TNF o (Tables 6,7 and 8).

Table (6): Comparison in salivary levels of IL-6 and TNF-ao between the treatment and control
groups at the beginning of the study.

Treatment group Control group
Salivary parameters [n=20] [n=20] P-value*
Mean + SD Mean = SD
Interlukine-6 (Pg/ml) 2.40 £0.25 2.80 £ 0.65 0.014
TNF-o (Pg/ml) 30.89 + 8.85 16.73+1.15 0.000

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

Table (7): Comparison in salivary levels of IL-6 and TNF-o between the treatment and control
groups at 21 day of the study.

Treatment group Control group
Salivary parameters [n=20] [n=20] P-value*
Mean = SD Mean £ SD
Interlukine-6 (Pg/ml) 1.54 +0.413 2.72+0.54 0.000
TNF-a (Pg/ml) 26.90 £ 7.64 1747 +1.75 0.000

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

Table (8): Comparison in salivary levels of IL-6 and TNF-a between the treatment and control
groups at 42™ day of the study.

Treatment group Control group
Salivary parameters [n=20] [n=20] P-value*
Mean + SD Mean = SD
Interlukine-6 (Pg/ml) 1.07£0.27 2.94+£0.83 0.000
TNF-o (Pg/ml) 20.39 + 6.40 27.17 +13.16 0.045

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

Comparisons of salivary parameters levels  42™ day of the study as illustrated in ( Table 9
as a result of effect of Vitamin D3 treatment ), while in the control group during the study
during the study period showed a significant  period we observed no significant difference in
difference in the means of the salivary IL-6 IL-6 but a significant difference in salivary
and Salivary TNF a level during 1, 21 and  TNF o as illustrated in (Table 10)
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Table (9): Effect of systemic vitamin D treatment on salivary levels of IL-6 and TNF-a during the

study period.
Treatment group
Salivary parameters 1% day 21 day 42" day P-value*
Mean = SD Mean = SD Mean = SD
Interlukine-6 (Pg/ml) 2.40 £ 0.25* 1.54 +0.413° 1.07+0.27 ¢ 0.000
TNF-a (Pg/ml) 30.89+8.85" 26.90+7.64" 20.39 +6.40 ® 0.000

* One-way ANOVA-test with Tukey's Pair wise comparisons was used. Means with the same letters were
statistically non significant (p>0.05)

Table (10): Comparison in salivary levels of IL-6 and TNF-a of control group during the study

period.
Control group
Salivary parameters qst day 21% day 42" day P-value*
Mean £ SD Mean £ SD Mean £ SD
Interlukine-6 (Pg/ml)  2.80 + 0.65 * 2.72+054% 2.94+0.83" 0.590
TNF-a (Pg/ml) 16.73+1.15° 1747 +1.75° 27.17 +13.16 0.000

* One-way ANOVA-test with Tukey's Pair wise comparisons was used. Means with the same letters were

statistically non significant (p>0.05)

DISCUSSION

Gum tissue inflammation "Gingivitis" is
disease of a large variety of etiological local
causes such as dental plaque, food impaction,
irritating restoration. In addition to several
systemic factors such as pregnancy, diabetes,
nutritional alterations and other'’. Plaque is the
most frequent cause of gingivitis result from
bacteria at marginal gingiva'®. The connection
between plaque and gingival inflammation has
habitually postulated as the source of this
inflammation and it has long-established role in
Cytokines, a

experimental  studies™,

multifarious network, have a role in the
immune response of the body against attacks
between

and cooperate communications

inflammatory cells after the activation of the
immunity™*. Gingival bacteria trigger the innate
immunological response causing inflammation
of the gum tissue, an abundant sequence of
macrophages that in turn produce interleukin.
At persistent inflammation of the gingiva, it is
assumed that the interleukins will be changed
and adjusted in patients with this kind of
pathology™. Results of this study demonstrated
high levels of in salivary IL-6 and TNF a factor
at the beginning of the study which agree with
the fact that IL-6 and TNF a play a role in the
pathogenesis of gingival inflammation'®. These
changes in the level of inflammatory mediators
be a sign of an inflammation and may influence

the further dynamics of the inflammatory

Al — Rafidain Dent J
Vol. 20, No1, 2020

| 78



Vitamin D3 and chronic gingivitis

course in the periodontal tissues'’. Vitamin D
as a regulator during the immune reaction,
stimulating immune response at sometimes,
. A study

established that an increased construction of the

while inhibiting it at others'™® **

antibacterial protein’s "beta-defensins and
cathelicidin” will ocuures after exposure to
antigens, and that Vitamin D enhanced such
bactericidal activity of these proteins®. In the
present study, effect of Vitamin D3 during the
study period showed significant decline in the
means of the salivary IL-6 and Salivary TNF o
level at base line and subsequent visits of the
study while in the control group no significant
difference in IL-6 level with significant
increases in salivary TNF a during the study
period. Vitamin D also improves the capacity
of gingival epithelial cell to act against the
attack of pathogens and slow down the
inflammatory response. Gingival epithelial cell
can switch inactive vitamin D to the active
form in situ, supporting the theory that it can be
introduced to the gingiva directly to avoid
periodontal diseases or treat them %, For the
previously mentioned causes, vitamin D3
supplementation could has an effect on
treatment of gingivitis®.This also could
explains the condition of patients with chronic
gingivitis associated with dietary restriction of
vitamin D3.They have greater increase the
severity of inflammation of the gingival
diagnosed clinically by oral health scores and
24,25

biochemically by
Update

salivary parameters

confirmations about the anti-

inflammatory effects of vitamin D3 for the
treatment of patients with chronic gingivitis
will be supported by the results of this study %.
So, it is valuable to include Vitamin D3

supplement in treatment of gingivitis 2’.

CONCLUSION
Vitamin D3 supplements could be useful in
treatment of gingivitis and could provide
beneficial approach in periodontal therapy.
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