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ESTIMATION OF VITAMIN D GINGIVAL CREVICULAR
FLUID LEVEL IN PATIENTS WITH DIFFERENT
PERIODONTAL CONDITIONS
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ABSTRACT

Background: Vitamin D (Vit. D) is responsible in the process of calcium homeostasis, among
many other biological effects. Thus it plays an essential role in bone related diseases. Furthermore,
several studies investigated the link between Vit. D plasma level and various conditions of
periodontal diseases.

Objective: Therefore, the present study aimed to assess Vit. D3 [25(OH) D] gingival crevicular
fluid (GCF) levels in individuals with different periodontal conditions.

Subjects and methods: 60 GCF samples were taken from 60 individuals divided into 3 equal
groups, healthy, gingivitis and periodontitis. Vit. D GCF level was assessed using ELISA technique.

Results: There was a statistically significant difference between (gingivitis, periodontitis and
healthy control) groups, with mean and SD [4.4 + 0.3 ng/ml, 3.5 + 0.4 ng/ml, 5.6 + 0.5 ng/ml]
respectively (P value 0.001).

Conclusion: The results are supporting the link between 25(OH) D GCF level and the
periodontal condition. The study might be emphasizing the correlation between the periodontal
disease and deficiency in Vit. D.
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INTRODUCTION highly prevalent oral disease affecting up to 50% of
adults over 30 years and 60% of those over 65 years
of age (Schultz et al, 2015). Several risk factors
may modify the severity of periodontal disease

Periodontal diseases are a group of complex
diseases caused by microbial biofilms and if not

treated, cause gradual destruction of connective  ,.q its destruction rate. These factors comprise

tissue, alveolar bone and finally lead to tooth patient’s age, systemic diseases, habits, and genetic

mobility and loss. Periodontitis is considered a  background (Van Dyke & Dave, 2005).
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The fat soluble Vit. D is having 2 forms, the first
is 25-hydroxy Vit. D [25(OH) D] which has valuable
biological functions. 25(OH) D is activated into
the second form, 1,25-hydroxy Vit. D [1,25(OH)
D], which offers most of the biological actions
that include the regulation of homeostasis of the
nervous, musculoskeletal, cardiovascular systems
among others (Holick 2008). Vit. D deficiency is
usually recognized as a blood level of [25(OH) D]
below 20 nmol/L (Cashman, 2015).

Vit. D has been identified as an anabolic
factor, and Vit. D systemic administration helps
in prevention of bone destruction occurring in
osteoporosis. Moreover, it is clear that it may boost
bone formation in bony-related disorders (Liu et al.,
2009 ; Lou et al., 2013). Furthermore, Vit. D has,
antiinflammatory, antimicrobial and antineoplastic
actions. (Khammissa et al., 2018). Moreover, Vit. D
receptors expression on surfaces of certain immune
cells suggests that such cells are responsive to Vit. D
and indicates that vit. D has a vital effectinregulating
the immune response (Prietel et al., 2013). Wang et
al., (2004) and Hertting et al., (2010) showed that
Vit. D was found to improve innate immunity by
enhancing expression of antimicrobial peptides.

Vit. D also plays an anti-inflammatory role as
stated by Zhang et al., (2012), the authors showed
that Vit. D attenuates inflammation by suppressing
release of some inflammatory cytokines such as
interleukin (IL6) and tumor necrosis factor alpha
(TNFa) production (Griffin et al., 2003 ; Aranow
2011). There has been a lot of concern in discovering
serum Vit. D deficiency impact in inflammatory
diseases such as rheumatoid arthritis, tuberculosis
and periodontal disease (Anbarcioglu et al., 2018).
Multiple clinical trials investigated the relation of
Vit. D with the pathogenesis of periodontitis and this
point has become of a great interest to confirm or
deny such relationship (Liu et al., 2009 ; Karasneh
etal.,2013 ; Aberuetal., 2016 ; Meghil et al.,2019).

This correlation between Vit. D and periodontal
disease was based on that Vit. D induces cathelicidin

Ahmed El Barbary & Marwa Hegab?2

which is an antimicrobial protein that helps in
immune reaction in periodontal tissues. Human
fibroblasts
has shown to be producing Vit. D which leads to

gingival and periodontal ligament
cathelicidin activation. Serum 25(OH) D deficiency
is accompanied by suppressed levels of cathelicidin
levels in tissues of many patients suffering from
periodontal diseases (Zhou et al., 2018 ; Bayirili et
al., 2020).

Moreover, Grenier et al., (2016) had pointed that
1,25(OH) D suppresses the gene expression of the
virulence factors of some periodontal pathogens.
They also highlighted that 1,25 (OH)D suppresses
the nuclear factor kappa (NF-kB) activation in the
inflammatory cells leading to a decrease of pro-
inflammatory cytokines production. Gao et al.,
(2020) and Khan & AbdulAhad (2021) mentioned
that the systemic administration of Vit. D as an
adjunct to non surgical periodontal therapy led to
significant improvement in terms of decrease in
pocket depth and clinical attachment gain.

Furthermore, several studies investigated and
confirmed the correlation between Vit. D plasma
level and the different periodontal diseases (Millen
etal., 2013, Jimenez et al. 2014; Antonoglou et al.,
2015; Lee et al., 2015; Anbarcioglu et al., 2018;
Peric et al., 2018 ; Isola et al., 2019). However,
very few studies assessed Vit. D level in GCF and its
relation with the periodontal condition. Therefore,
the purpose of the current study was to evaluate Vit.
D GCEF level in patients with different periodontal
conditions.

SUBJECTS AND METHODS

This study was conducted at the Department
of Diagnosis, Oral medicine, and Periodontology,
Faculty of dentistry, Cairo University by screening
patients to select the required sample. Sixty adults,
aged 31-60 years, were included, and equally divided
into three groups; healthy as control, gingivitis and
periodontitis Grade A and B (Caton et al., 2018).

Epi-info™ software, a statistical software for
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epidemiology, was used for sample size calculation.
The acceptable margin of error was set to be 5%
(0.05). The expected total sample size was 60, with
a confidence level of 80%.

Any patient with any systemic conditions that
might affect or modify the periodontal condition
were excluded from the study. Exclusion criteria
also included smoking and pregnancy. The study
protocol complied with the guidelines of the Hel-
sinki Declaration, all the steps of this study were
explained in full details to every participating sub-
ject who signed an informed consent. After taking a
proper full medical and dental history, oral exami-
nation was performed. Plaque index (PI), gingival
index (GI) (Loe 1967) and percentage of bleeding
on probing (BOP) were recorded. Clinical attach-
ment loss (CAL) and probing depth (PD) were
measured at 6 sites per each selected tooth (mesial,
mid, distal of buccal and lingual/palatal aspects) us-
ing the periodontal probe with Williams markings
(Shaswata and Shobha 2019). These measurements
were approximated to the nearest millimeter (Chry-
santhakopoulos, 2014, Wagner et al., 2016). Gin-
givitis and periodontitis patients received phase 1
periodontal therapy. This consisted of full mouth ul-
trasonic and manual supra, subgingival scaling and
root planing (for periodontitis group) after collec-
tion of GCF samples.

After the determination of the sites for GCF
sampling, proper dryness was performed followed
by careful isolation of these sites using cotton rolls
to avoid saliva contamination. A filter paper (2 X
9 mm) was inserted into the sulcus or pocket until
mild resistance was detected. The paper was left
for 30 seconds to allow for the collection of an
appropriate amount of GCF. Afterwards, the paper
was withdrawn and placed in a plastic Eppendorf
tube and then kept frozen at —20 °C until assayed.
Any paper with any blood contamination was
discarded to avoid any errors in assessment of Vit.
D level, and the sampling procedure was performed
again 30 minutes later (Yuce et al., 2017).
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Vit. D3 level was quantified in GCF samples of all
patients using Human 25-Dihydroxy Vit. D (25-OH
-D) enzyme-linked immunosorbent assay (ELISA)
kit (Sunred bio, Shanghai, China). This kit is based
on the double antibody sandwich (ELISA) principle
for assessing the level of Human 25-Dihydroxy
Vit. D in body fluid samples. 25-Dihydroxy Vit.
D (25-OH-D) was added to monoclonal antibody
enzyme well pre-coated with Human 25-Dihydroxy
Vit. D. According to the manufacturer instructions,
incubation was done; then, (25-OH-D) antibodies
marked with biotin was added, and linked with
Streptavidin-HRP to create an immune complex;
then incubation and washing were performed once
more to remove any uncombined enzyme. Then A,
B chromogens were added and the solution color
was converted into blue. The concentrations of
human substance (25-OH-D) were then positively
correlated with color intensity.

Statistical analysis

Categorical data were analyzed using the Chi
square test, numerical data were presented as
mean and standard deviation (SD). Parametric data
were analyzed using one way repeated measures
ANOVA followed by Bonferroni post hoc test. Non
parametric data were presented as median and range
and analyzed using Kruskal-Wallis test followed by
Mann-Whitney test. P-value < 0.05 was considered
as statistical significance. The Statistics Package
for Social Sciences (SPSS) software version 25 was
used for the statistical analysis.

RESULTS

GCF samples were collected from 60 adult pa-
tients attending the clinic of periodontology, Oral
Medicine, diagnosis and Periodontology depart-
ment, Faculty of dentistry, Cairo University. The
60 patients were distributed into 3 groups (20 pa-
tients in each), healthy gingiva (control), gingivitis
and periodontitis. As shown in table (1), there is no
statistical significant difference between all groups
concerning age and gender (P 0.064) ; (P 0.159)
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respectively. There is also a statistical significant
difference between the control group and (gingivitis
and periodontitis) groups in plaque index (PI), gin-
gival index (GI), percentage of bleeding on probing
(BOP) (P < 0.001). While, there is a statistical sig-
nificant difference between the (control/ gingivitis)
groups and periodontitis groups in pocket probing
depth and clinical attachment loss (P < 0.001).

Data related to Vit. D3 GCF levels are presented
in tables (2 & 3). The results show a statistically
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significant difference between all groups in Vit.
D3 level with mean, SD and (median) [4.4 + 0.3
ng/ml (4.3); 3.5 + 0.4 ng/ml (3.4); 5.6 + 0.5 ng/ml
(5,7)] in gingivitis, periodontitis and healthy control
groups respectively (P 0.001) Vit. D3 level was
statistically significantly higher in healthy group
in comparison to both diseased groups (P 0.000).
In gingivitis group, Vit. D3 level is statistically
significantly greater than in periodontitis group (P
0.001) as shown in fig. (1).

TABLE (1) Mean and SD of clinical parameters in the study groups

Clinical Parameters Control group Gingivitis group Periodontitis group P- value
1- PI. 0.29+ 0.08* 1.42+0.27° 1.53+0.30° <0.001*
2-Gl. 0.44+0.18° 1.40+0.32° 1.58+0.32° <0.001*
3-B.OP. % 5.18+ 1.03¢ 75.5+21.41° 84.5+ 12.4° <0.001*
4- P.P.D. 2.19+0.18° 3.18+0.13* 5.5+0.88° <0.001*
5-C.A.L. 0.00+ 0.00* 0.00+ 0.00* 5.61+1.01° <0.001*
6- Age 4493 +13.8 4287+ 11.2 4943 +10.7 0.064
7- Gender (Male %) 39% 45% 46% 0.159
Different letters indicate statistical significant difference (p < 0.05).
TABLE (2) Mean, SD and median of Vit. D GCF levels in the study groups
Group Mean + Standard Deviation (ng/ml) Median (IQR) Kruskal Wallis Test P
Gingivitis 44+03° 43(4.1-4.6)
Periodontitis 35+04° 34(32-36) 22.207 0.000*
Control 56+05¢ 57(52-60)
Different letters indicate statistical significant difference
e N
(p<0.05). 70
TABLE (3) Comparison between the Vit. D GCF )
. E
levels in the three study groups 2
g; 5.00
. Mann-Whitney £
Comparison between P £
U test 4.00-
Gingivitis & Periodontitis 2.500 0.001%*
Gingivitis & Control ] '000 ‘000* Gingevitis Chrofg periodontitis Healthy
\_ roups )
Periodontitis & Control 000 000% Fig. (1) Showing comparison of D3 GCF levels in the different

study groups
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DISCUSSION

The information obtained from epidemiological
studies is hard to get from the other study designs.
In periodontology, the information obtained from
includes the
prevalence of different periodontal conditions
among a given population, and the possible
relationship between the numerous etiologic and/or

epidemiological studies usually

risk factors and the progression of such conditions
(Tugnait and Clerehugh, 2001; Eke et al., 2012).

Some studies have confirmed the effect of Vit.
D3 in protection against inflammation and chronic
diseases including the periodontal disease (Guillot
et al., 2010 ; Tang et al., 2013). In addition, Vit.
D deficiency (Anbarcioglu et al., 2019), increased
levels of plasma proteins that bind to Vit. D (Zhang et
al.,2013) and Vit. D receptors gene polymorphism
(Park et al., 2006 ; Karasneh 2013 ; Guo et al.,
2019), have been strongly linked with aggressive
periodontitis.

Many studies investigated the relation between
Vit. D levels and periodontal diseases, most of
these studies were performed using patients serum
samples (Hiremath et al., 2012 ; Eshghi et al.,
2016 ; Yoon et al.,2017). 25(OH) D was the most
commonly form used to assess Vit. D level, due its
long life in body fluids reaching 20 days, on the
other side 1,25(OH) D occurs only for up to 4 hours
(Madi et al., 2020).

The majority of the studies confirmed the
indirect proportional relation between serum Vit. D
level and the periodontal disease. They found that
the serum level decreased with periodontitis when
compared to periodontal health condition (Dietrich
et al., 2004 and 2005 ; Amano 2009 ; Boggess 2011
and Hiremath et al., 2012 ; yoon et al., 2017). On
the other side, Bonnet et al., 2019 provided modest
evidence for such correlation and other studies
failed completely to prove any association. (Garcia
etal., 2011 ; Antonoglou et al., 2015a; Eshghi et al.,
2016). Peric et al., 2018 concluded that the proof
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of the impact of Vit. D levels on the periodontal
condition and whether it is a predisposing factor
or a consequence of the disease remains scarce
and controversial. Therefore, the current study
was aiming to assess and compare 25(OH) D GCF
levels in individuals with periodontal diseases
(gingivitis, periodontitis) versus those with healthy
periodontium (as control).

This study’s results have reported that Vit. D
levels in GCF can be related to the periodontal
condition. The highestlevel was identified in samples
collected from patients with healthy periodontium,
followed by those with gingivitis. lastly, the samples
collected from the periodontitis patients showed the
lowest GCF levels of Vit. D, indicating an inverse
proportional relationship between the severity of
periodontal disease and GCF Vit. D level.

These outcomes are in accordance with the
results reported by Matoug et al 2014 who found
a statistical significant difference between Vit.
D GCF levels in individuals with periodontitis
and gingivitis with mean (3.41 vs 4.86 ng/mL
respectively) in favor of the latter. Moreover, Lary
et al., (2016) found that deficient 25(OH) D levels
were detected in 48.3% of subjects with advanced
periodontitis versus only 13.8% in the control
group. They stated that 25(OH) D serum levels are
significantly related with the periodontal disease
incidence and rate of progression. This association
indicates that, may be due to its immuno-modulatory
role, antiinflammatory properties, and antimicrobial
action, an acceptable serum level of Vit. D is
essential for the maintaining the periodontal health.
(Khammissa et al., 2018)

Furthermore, Bahargava (2019) recorded a
statistically significant interrelation between serum
25(0H) D level and the parameters such as GI,
PPD and CAL highlighting an overall low levels
in periodontitis patients with no decrease in levels
with the increase in disease severity. Similarly,
Isola et al., (2019) reported a significantly lower
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Vit. D serum levels in individuals suffering from
periodontitis alone or in conjunction with ischemic
heart disease when compared to individuals
suffering from only ischemic heart disease or
healthy controls. Moreover, Madi et al., (2020)
stated that serum Vit. D level had been considered
a crucial factor which might reflect and influence
the periodontal condition. They recorded a mean of
alveolar crest height of 1.6 mm in patients with no
Vit. D deficiency, a mean of 3.1 mm when Vit. D
level was less than 20 ng/mL, and 4.6 mm when the
level was less 10 ng/mL.

On the contrary, in a previous study performed
by Antonoglou et al., (2015), a greater 25(OH) D
serum level in periodontally healthy patients was
recorded when compared to periodontitis patients
(569 vs 419 nm/L) respectively. However, they
found no statistical significant difference between
both groups and could not prove any true correlation
between serum 25(OH) D concentration and
periodontal health. On the other hand, they reported
a statistically significant difference between 1,25
(OH)D serum concentrations in periodontitis and
periodontally healthy subjects with mean of (77
pmol/L vs 106 pmol/L) respectively in favor of the
periodontally healthy patients. They attributed this
to the lower serum level of 25(OH) D in 93 % of the
selected patients of both groups in their study.

Furthermore, Lee et al., (2015) also reported
a significant interrelationship between Vit. D
deficiency and the periodontal condition in
smokers group but not in non smokers. Similarly,
Lee et al., (2021) failed to show any significant
interrelation between Vit. D plasma concentrations
and periodontal condition, reporting no statistical
significant difference in periodontitis prevalence
between patients with average versus deficient
25(0OH) D levels. In their opinion, this could be
justified by the use of community periodontal index
(CPD) as a measure for assessing the periodontal

condition, which is different than the use of gingival
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index, CAL and PD in diagnosis of periodontal
disease and its severity. Hence, the inclusion of
representative teeth and gingival pockets must have
affected the accuracy in estimation of periodontitis
prevalence in their study.

Constantini et al., (2020) detected a higher
level of salivary Vit. D in subjects with periodontal
health with a median of (4.6 ng/mL) than that
in periodontits patients with a median of (3.7 ng/
mL). However, this difference was statistically
insignificant, this disparity in results might be
related to the use of salivary samples in their study
to assess Vit. D levels.

Finally, the results of this study reported that Vit.
D deficiency might be associated with a greater risk
for periodontal disease. This is strongly supported
by the systematic reviews conducted by Pinto et al.,
(2018) and Machado et al., (2020) who confirmed
the possibility of considering decreased serum
Vit. D levels a potential risk factor for periodontal
disorders. However, due to the limitations and the
equivocal findings of the included studies, it was
impossible to confirm the relationship between
periodontal disorders and levels of Vit. D.

CONCLUSIONS

Within the current study’s limitations, this study
supports the link between 25(OH) D GCF levels
and the periodontal condition. Patients diagnosed
with periodontitis showed lowest GCF levels of
25(0H) D followed by those with gingivitis. The
highest levels were in periodontally healthy patients.
However, additional studies with larger sample size
with subgrouping of different periodontitis stages
are needed to further realize the link of Vit. D levels
especially in GCF and periodontal disease.
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