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ABSTRACT

Objectives: This study was conducted to estimate, compare and correlate the serum and salivary
vitamin D3 (VitD3) in form of [25 (OH) D] and calcium (Ca) levels in healthy subjects and chronic
periodontitis (C.P) patients.

Subjects and methods: The study included 50 subjects divided into 2 groups: 30 C.P patients
and 20 periodontally healthy subjects. Clinical examination was performed for all subjects, salivary
and blood samples were collected from all 50 subjects. Salivary and serum VitD3 levels were
assessed by ELISA assay, while Ca was measured colouremetrically.

Results :
compared to C.P patients. Salivary Ca level was significantly higher in C.P group than control

Salivary and serum VitD3 levels were significantly higher in control subjects

group but serum Ca level showed insignificance higher level in control group than C.P patients.
No significance correlation was observed except for saliva and serum VitD3 levels there was a

statistical significance correlation in the control group.

Conclusion: Low salivary and serum VitD3 and high salivary Ca levels are associated with
periodontitis, they might be considered as risk factors for periodontal diseases but this association
need to be confirmed in more future studies.
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INTRODUCTION sue remodeling resulting in progressive destruction

Chromic periodontitis (C.P) is a multifacto- of periodontal ligament and alveolar bone loss 12,

rial chronic inflammatory disease that may affect
more than half of the population, caused by group
of specific microorganisms that elicit activation of
immune-inflammatory mechanisms which cause

several adverse effects on bone and connective tis-

Vitamin D3 (VitD3) deficiency is a public health
concern as 1 billion people worldwide have VitD3
deficiency Pl. Current knowledge about the non hor-
monal, intracrine, and paracine actions of the active
form of VitD3 [25 (OH) D] has shown that it has
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antibacterial effect via increase transcription of anti-
bacterial peptides by cells of monocyte macrophage
lineage which can defend against oral pathogens.
Also it has anti-inflammatory action as it can inhibit
antigen-induced T-cell proliferation and cytokine
production. In addition to its well-known role in
regulation of calcium (Ca) homeostasis in blood by
promoting Ca absorption in the intestine, reabsorp-
tion of Ca from kidneys and bone formation in order
to maintain balanced plasma Ca concentration and
bone mineralization, moreover its stimulation for

osteoblasts to enable normal bone growth. ¢

Ca and VitD3 are two essential elements in bone
mineralization as mentioned in literature there is a
tie relationship between both. Chronically low in-
take of Ca and VitD3 lead to negative Ca balance
and bone loss as it causes a secondary increase in Ca
removal from bone, consequently decreased general
bone mineralization including the alveolar bone.
This manifestation may contribute to weakening of
the tooth attachment apparatus which is a well rec-
ognized symptom of C.P "1,

Despite the causative role of specific bacteria
in the onset of C.P, its progression and severity are
affected by other recently investigated modifiers
as nutrition. Nutrition plays an important role
in reducing the risk of developing periodontal
diseases basically including vitamins and minerals
as their imbalance aggravate destruction of the
periodontium. Therefore, the present study was
conducted to estimate, compare and correlate the
serum and salivary VitD3 and Ca levels in healthy
subjects and C.P patients I,

SUBJECTS & METHODS

Study population

Fifty subjects were included in this study both
males and females, age range (23 - 48) years. The
subjects were divided into two groups,
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Group 1 (Control Group): 20 periodontally
healthy volunteers who served as control subjects.

Group II (Chronic Periodontitis Group): 30
patients suffering from C.P. All subjects had signed
an informed written consent form and the study was
approved by the research ethics committee, after
explaining the study procedures.

Inclusion Criteria

All participants were free from any systemic
diseases according to the modified Cornell Medi-
cal Index P.. C.P patients were selected from the
Outpatient Clinic, Department of Oral Medicine,
Periodontology and Diagnosis, Faculty of Den-
tistry, Fayoum University. Patients were diagnosed
with severe C.P when having a pocket depth (PD)
of =5mm and a clinical attachment level (CAL)
>5mm, according to the Periodontology TAAo,
(2000) ™1 The control group (n = 20) was selected
from healthy subjects who attended the restorative
dental clinic and had clinically healthy gingiva with
PD < 3mm, zero plaque index (PI), gingival index
(GI) and CAL.

Exclusion Criteria

(1) pregnant women, (2) subjects taking any type
of medication and/or antibiotic therapy during the 3
months before the study, (3) subjects who received
periodontal treatment within the past 6 months, and
(4) smokers.

Clinical examination

Clinical examination for all patients was per-
formed including the following periodontal parame-
ters PI, GI, PD and CAL. These measurements were
recorded by a single calibrated expert examiner at
six sites for all teeth (mesiobuccal, mesiolingual,
midbuccal, distobuccal, distolingual and midlin-
gual). PI was assessed by measuring the presence or
absence of supragingival biofilm with a sweeping
movement of the probe around the surfaces of all
teeth M, Marginal gingival bleeding was recorded
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with GI ™. PD was measured from the free-gin-
gival margin to the base of the periodontal pocket
and CAL was measured from the cementoenamel
junction to the base of the periodontal pocket. Mea-
surements were rounded to the highest whole mil-
limetre using the Michigan O probe with Williams’
markings.

Saliva Samples Collection.

Collection of unstimulated whole saliva was
done using standard techniques ™31, Samples were
obtained by requesting subjects to swallow first,
tilt their head forward and expectorate all saliva in
tube for 5 min without swallowing. After collection,
saliva samples were centrifuged at 2000xg and the
supernatants were separated and stored at—80°C
until subsequent analysis.

Blood samples collection.

Two milliliters of blood was collected from the
antecubetial vein under aseptic conditions and then
transferred into sterile test tube with anticoagulant
to prevent coagulation of blood. Serum samples
were separated after centrifugation and stored in
aliquots at -70°C until further assays.

Method of Vitamin D3 detection

VitD3 was measured for all patients and controls
using Human 25-Dihydroxy vitamin D (25-OH -D)
enzyme-linked immuno sorbent assay (ELISA)
kit provided by Sunredbio, Shanghai, China. This
ELISA kit is based on the principle of double
antibody sandwich technique to detect human 25-
OH -D. The kit uses a double-antibody sandwich
ELISA to assay the level of Human 25-OH-D
in samples. 25-OH-D was added to monoclonal
antibody enzyme well which is pre-coated with
Human 25-OH -D. Incubation was done; then, 25-
OH-D antibodies labeled with biotin was added, and
combined with Streptavidin-HRP to form immune
complex; then incubation and washing were carried
out again to remove the uncombined enzyme. Then
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chromogen Solution A, B, were added, the color of
the liquid was changed into blue. The concentration
of the Human Substance 25-OH-D of sample was
positively correlated.

Calcium measurement

The calcium was measured colouremetrically 141,

Statistical Analysis

Mean and SD values for clinical parameters,
levels of Ca and VitD3 are calculated for all the
study groups. Student’s t-test was used to compare
between C.P and control groups for normal para-
metric distribution. Pearson’s correlation coeffi-
cient was used to determine correlations of VitD3
and Ca levels and also between saliva and serum for
each group. P-values that were less than or equal to
0.01 level were considered statistically significant.
Statistical analysis was performed using analysis of
variance for multiple comparisons of means of the
different groups using Tukey Contrasts at 0.01 sig-
nificance level. All statistical work were done using
R statistical software version 3.3.3, 5! using ‘Rc-
mdr’ package 1617,

RESULTS

In the control and C.P groups the mean age range
was found to be 34.4 and 37.8 years, respectively.
(Table 1)

Results of Ca levels: The normal salivary Ca
level in humans is 7.5-8 mg/dl. The study results
demonstrated that the salivary Ca level was higher
in group II than group I with a mean value of 9.4
and 7.2 mg/dl respectively. There was statistically
significant difference in the salivary Ca level
between C.P and control group. But for serum Ca
level, the normal level in humans is 9-11 mg/di,
mean value for group I was 10.3 mg/dl while for
group II was 10.1 mg/dl, showed no statistically
significant difference between both groups. (Table

1, figure 1)
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Results of VitD3 levels: Statistically significant
difference was found when comparing mean values
of salivary VitD3 levels in the studied groups as
group I mean value was 462.7 pg/ml and for group
II was 240.7 pg/ml. The serum mean value for
control group was 27.25 pg/ml but it decreased with
statistically significant difference in C.P group to be
15.2 pg/ml (Table 1, figure 2)

When the correlation of VitD3 level between
saliva and serum was done for each of the study
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groups, there was a statistical significance
correlation in the control group but no correlation
existed in the C.P group, while there there was no
significance correlation between saliva and serum in

both groups regarding Ca levels (Table 2)

As for the correlation between VitD3 and Ca
levels in saliva in each of the included groups,
no significance correlation was observed in both
groups and the same regarding their correlation in
serum levels (Table 2)

TABLE (1): Characteristics of subjects presented as mean values, (+SD) and P & F values

Periodontitis group (n=30)

Control group (n=20) Results of Student’s t-test

Age 37.8 (+4.6)

344 (£5.7)

Ca level in serum 10.1mg/dl (20.29)

10.3 mg/dl (x0.6) Fvalue=2515 P<0.12

Ca level in saliva 9.4mg/dl (+0.44) 7.2 mg/dl (£0.29) F value= 3353 P<0.0001*
VitD3 level in serum 15.16 pg/ml (= 1.84) 27.25 pg/ml (£3.8) Fvalue=2114  P<0.0001*
VitD3 level in saliva 240.7 pg/ml ((£20.1) 462.7pg/ml (£27.3) F value=985.8 P<0.0001*

*considered significant

Analysis of variance and mean comparisons at 0.01 level

TABLE (2) Results of Pearson’s correlation coefficient for the correlation between VitD3 and Ca levels in

saliva and serum in the study groups

Group Correlation coefficients p-value

VitD3 levels in saliva and Control 0.63937 0.0077
serm VitD3 level in saliva and serum 0.12311 0.5169

Ca levels in saliva and serum Control 0.34731 0.1875
Ca level in saliva and serum 0.13892 0.4641

VitD3 & Ca levels in saliva Control -0.45727 0.0749
VitD3 & Ca level in saliva -0.23312 0.2151

VitD3 & Ca levels in serum Control 0.25356 0.3433
VitD3 & Ca level in serum 0.23914 0.2031
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Fig. (1) Showing different means of Ca levels in saliva and
serum of the included groups

DISCUSSION

Low intakes of specific nutrients have been found
to be related to periodontal diseases. Thus, nutrition-
al imbalance can impair tissue regeneration, healing
and can increase susceptibility to oral infections, so
it might affect the development, growth and mainte-
nance of the periodontal tissues. In addition it could
be a contributing factor in resistance and virulence
of the infective process which determines the extent
of the periodontal disease 81

Ca is an essential ion within the human body,
maintenance of its concentration is biologically
important for the function of tissues. Literature
suggests that, salivary Ca level plays an important
role in the initiation of periodontal diseases. Hence
VitD3 is a major modulator in Ca homeostasis and
immunity plus its antibacterial function, there is a
biologic rationale to assume that VitD3 and Ca lev-
els might affect periodontal diseases. Many studies
have investigated the effect of a single nutrient on
periodontal disease. Although, minerals and vita-
mins could have interactions between them that af-
fect their homeostasis and functionality. Therefore,
the goal of this exploratory study was to investigate
whether serum and salivary levels of Ca and VitD3
associated with C.P and to investigate the possibil-
ity of interactions between them 222,

In the herein investigation, results revealed
a statistically significant increase in salivary Ca

Fig. (2) Showing different means of VitD3 levels in saliva and
serum of the included groups

level of C.P patients compared to the healthy
control group. These results are consistent with the
findings of Sewon et al., 1990, they hypothesized
that periodontitis affected patients had a higher
remineralization potential. It seems that salivary Ca
due to its high affinity for being readily taken up by
plaque is a risk factor for onset of periodontitis®!.
In 2010 Khalili & Biloklytska demonstrated that
there is an increase in salivary Ca concentration
in periodontal disease. Moreover, increased Ca
concentration was related to the clinical periodontal
status of patients and associated with the severity
of the disease ¥, In the same line Acharya et al.,
2011 and Fyaz et al., 2013, studies results showed
that, the subjects in the periodontitis group had
significantly higher levels of salivary Ca than
healthy groups 25261, Recently Patel et al., 2016 and
in same year Vasavi et al., investigations concluded
that, a positive correlation existed between high
salivary Ca content and periodontitis -2, On the
contrary, in a similar study higher salivary Ca level
was related to good dental health and there was no
relation to periodontal bone destruction .

A study performed by VargheSe et al., 2015
aiming to evaluate the existence of any disturbances
in Ca metabolism and absorption induced by
smoking, by quantitatively assessing the variations
in the salivary Ca levels between smokers and
non-smokers with periodontitis. The findings of
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their study support the view that, increased salivary
Ca reflecting altered Ca turnover, fluctuations in
dietary Ca and enhanced mineral dissolving action
of osteoclast induced bone resorption among
the smokers. It might act as a risk factor for the
development and progression of periodontal diseases
by hampering the normal structure and function of
alveolar bone. They recommended more studies to
prove the clinical significance of their findings B%.

Dental plaque is the primary etiological factor
responsible for periodontal disease, a polymicrobial
biofilms established on tooth surfaces and retained if
not removed frequently. Hence saliva is the primary
source for mineralization of supragingival plaque
and salivary minerals, Ca in particular is taken up by
plaque. The rate of this process depends on salivary
minerals concentration, if increased it harden plaque
more rapidly thus indirectly influencing the level
of oral hygiene so contributing in initiation and
progression of C.P 2831 Therefore, the presented
results of higher level of salivary Ca in C.P patients
than in healthy controls could be attributed to these
postulations.

Previous studies found a statistically significant
association between low serum Ca and periodontal
disease, suggesting that low serum Ca may be
considered a risk factor for periodontal disease
progression B*34 But the mean total serum Ca
levels observed in our study were within the normal
range. Although serum Ca was higher in control
group than C.P group however, the difference was
statistically insignificant. This difference may
be owed to different in number of subjects and
differences in the sensitivity of various ELISA kits
employed in both studies.

In contrast to the presented data, Vavasi et
al., 2016, demonstrated a statistically significant
increase in serum Ca level between C.P and healthy
group. They stated that, low dietary intake of Ca
results in bone loss to meet the needs of the body
which stimulates secretion of parathyroid hormone
causing bone resorption which might be a cause for
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increased serum Ca level. In periodontitis affected
individuals, alveolar bone destruction might be a
cause of increased serum Ca level 28!, But recent
study in 2017 conducted to correlate between serum
Ca level and periodontitis, no significant correlation
was observed in their results 3.

Concerning VitD3 serum level, our results
demonstrated an inverse association between serum
level of VitD3 and C.P as it significantly decreased in
group II than group 1. These results are in accordance
with former studies where, Dietrich et al., 2005, had
analyzed 6,700 individuals, found that individuals
in the highest quintile of serum VitD3 presented
significantly less bleeding as well as lower mean PD
, CAL and number of missing teeth. They proposed
that VitD3 has anti-inflammatory properties 1361,
These results were supported by Flavia et al.,
2012 as VitD3 showed positive correlation with
adiponectin and negative correlation with IL-6 and
leptin in addition to inverse relation with level of
pathogenic bacteria B7). Moreover, Hiremath et al.,
2013 investigation showed that the optimal ranges
of serum VitD3 reduce susceptibility to gingivitis
as VitD3 has a dose dependent anti-inflammatory
effect on gingivitis ¥, Furthermore, another
conformation to the anti-inflammatory property
of VitD3 demonstrated by Andrukhov et al., 2014
as there was significant reduction in secretion of
proinflammatory mediators as interleukin (IL) 6, IL-
8, monocyte chemotactic protein 1 by 25(OH)D in
periodontal ligament cells after lipopolysaccharides
stimulation 1.

A study performed by, Zhan et al,.2014 showed
that increase of serum VitD3 was associated with
decreased risk of tooth loss suggesting that VitD3
is a protective factor for tooth loss %I, Recently,
investigations found significantly lower levels of
serum VitD3 in C.P patients compared to controls
suggesting that insufficient VitD3 level might be
involved in periodontal disease progression 1421,
The previous results support our hypothesis that
VitD3 hypovitaminos is a risk factor for periodontal
diseases
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Oral epithelial cells are capable of converting
inactive VitD3 to the active form of 25 (OH) D,
which has been shown to induce expression of the
antimicrobial peptide LL-37 and other defensins
that combat bacterial infection so reduces tissue
production of destructive matrix metalloproteinases
associated with periodontal disease. Moreover, a
study using saliva from healthy subject found that it
couldinhibitproteolysis of LL-37 by Porphyromonas
gingivalis, a bacterium associated with C.P. This
mechanism clarify how VitD3 enhances innate
immune defenses against periodontal pathogenic
bacteria (antibacterial property)“*-45l. Another mode
of action was found in diabetic model rats with
periodontitis as it decreased alveolar bone loss by
lowering the expression of nuclear factor kappa
beta and the phosphorylation of Janus family kinase
461 Thus these protective properties confirm our
hypothesis again of its potential role in pathogenesis
of C.P considering its deficiency as risk factor.

In addition to VitD3 anti-inflammatory, antibac-
terial, protective property, bone and Ca homeostasis,
it is owed immunomodulatory action by its capabil-
ity to affect the adaptive immune response through
selectively stimulating specific T-helper subsets
(Th2) that might contribute in resolution of inflam-
mation. Monocyte/macrophages can be induced to
secrete molecules that have a strong antibiotic ef-
fect. Therefore these mentioned properties can ex-
plain to some extent why VitD3 level could has a
role in progression of periodontal diseases -1,

In contrast to the presented result, Liu et al., 2009
found that plasma VitD3 level was higher among
aggressive periodontitis compared
with control individuals 5%, This difference with
the current results may be due to different studied
groups as our enrolled patients were C.P affected
individuals. Also Antonoglou et al., 2015 stated
that there was practically no association between
VitD3 level and periodontal health status 11,

individuals

Not only the serum level of VitD3 has been
shown to be lower in C.P group when compared to
healthy control level, but also lower salivary level
has been found in C.P group when compared to
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healthy volunteers. To the best of our knowledge
this investigation estimated for the first time the
level of VitD3 in saliva. Hence saliva is a complex
biological fluid which is an ultra filtrate of plasma,
it might be used as sample of body fluid that could
be collected more easily, less costly, with minimally
trained personals. In addition to its well-known role
in induction of periodontal diseases. One might
envision that salivary VitD3 level could be used to
assess periodontal health 52,

Regarding interaction between Ca and VitD3 in
C.Ppatients, limited to our results no interaction was
demonstrated as our result didn’t show significance
correlation between their levels neither in serum nor
saliva.

Conclusively, our findings corroborate the
hypothesis that high salivary Ca level might
aggravate C.P initiation and progression however
we didn’t find significant relation between serum Ca
level and C.P. In addition lower serum and salivary
VitD3 levels in C.P group were observed suggesting
its involvement in progression of periodontal
diseases. Consequently they could be considered
as risk factors, their estimation aid in diagnosis of
C.P and improvement of the treatment modality
applied. Although more investigations are required
to confirm our first trial to asses salivary VitD3 level
in C.P patients.
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