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Abstract

Background. The present study aimed to investigate the serum levels of vitamin D, vitamin E, and
omega-3 in patients with chronic periodontitis.

Methods. Thirty-six patients with periodontitis participated in this cross-sectional descriptive
study. Clinical parameters such as the gingival index, pocket depth (PD) (mm), and clinical
attachment loss (CAL) (mm) were measured. Serum samples were obtained and analyzed for
levels of vitamin D, vitamin E, and omega-3 fatty acids. The data were analyzed using SPSS 24,
and a probability value of <0.05 was considered statistically significant.

Results. All the clinical parameters used to measure periodontal status differed significantly
according to the severity of periodontitis (P<0.05). The mean serum levels of all vitamins
and omega-3 fatty acids were lower in the severe periodontitis group than in the moderate
periodontitis group. The mean levels were high in the mild periodontitis group. However, the
differences were significant only for vitamin E and vitamin D (P<0.05). No statistically significant
effect was observed for omega-3 fatty acids, but higher amounts of omega-3 fatty acids were
detected in mild periodontitis patients than in moderate and severe periodontitis patients.
Conclusion. It can be concluded that the optimal consumption of vitamin E and vitamin D, either
as supplements or as part of an individual’s daily diet, may contribute to maintaining periodontal
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Introduction

Periodontitis is a prevalent chronic inflammatory disease
characterized by the destruction of tooth-supporting
tissues, including the periodontal ligament and alveolar
bone.! Chronic periodontitis is the most common form
of periodontitis and is generally considered a slowly
progressing disease. However, in the presence of systemic
or environmental factors that change the host’s response
to plaque accumulation, such as diabetes, smoking, and
stress, disease progression is accelerated.>?

In recent years, increasing attention has been paid to
lifestyle factors, particularly nutrition, as modulators of
periodontal health.** Healthy and appropriate nutrition is
one of the main factors of oral health. Establishing proper
eating habits not only improves physical growth and
development but also provides a favorable environment
for optimal oral health. Nutrient deficiencies may not
directly initiate gingivitis, but they can exacerbate
periodontal inflammation and tissue destruction.®
Nutritional poverty can cause changes in the primary

factors of the etiology of periodontal diseases, whereas
diet affects the progression of periodontal lesions.” Studies
have shown that dietary disorders are not initiators of
gingivitis but can aggravate the disease. The onset and
severity of gingival and periodontal disease are related to
local stimulation factors, and a lack of nutrients increases
the adverse effects of these factors.®

As an essential nutrient, vitamin D plays a crucial role
in the management of various inflammatory diseases. The
active form of vitamin D, i.e., 1,25-dihydroxyvitamin D
or 1,25(0OH), D, is the main component involved in the
process of regulating bone metabolism through increased
absorption of calcium and phosphate’ In addition,
vitamin D modulates innate and adaptive immune
responses, and its deficiency has been linked to greater
periodontal attachment loss.”® Various studies have
investigated the role of vitamin D supplementation in
patients with moderate to severe periodontitis and have
shown a positive effect on clinical parameters.>!"'?

Like vitamin D, vitamin E also plays a pivotal role in
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preventing periodontal diseases. The primary role of
vitamin E is its antioxidant function.”® The effect of
vitamin E in periodontal diseases is related to its effects on
free radicals and inflammation and its regulatory function
in the immune system. Evidence suggests that vitamin E
supplementation improves oxidative balance and reduces
clinical signs of inflammation in periodontal patients."

Another effective nutrient is omega-3 fatty acids.
Omega-3 fatty acids have beneficial anti-inflammatory
effects on many organs, gums, and periodontal tissue.
Through the production of specialized pro-resolving
mediators such as “resolvins” and “protectins,” omega-3
polyunsaturated fatty acids can suppress cytokine
production and neutrophil infiltration, thereby protecting
periodontal tissues.”” Studies have shown that a diet
containing omega-3 fatty acids improves the progression
of periodontal diseases and reduces the prevalence of
periodontitis.'s

To the best of our knowledge, few studies in Iran have
addressed the serum levels of vitamin E, vitamin D, and
omega-3fattyacidsin Iranian populations with generalized
chronic periodontitis based on disease severity or limited
scope, with a particular focus on patients.'”'® The present
study investigated the serum levels of vitamin D, vitamin
E, and omega-3 in patients with chronic periodontitis.

Methods

Study Design and Setting

We conducted a cross-sectional study in the outpatient
clinic of the Faculty of Dentistry, Tabriz University of
Medical Sciences, Tabriz, Iran, in 2022.

Sample Size
We conducted a pilot study with eight patients with
periodontitis. Four patients had mild periodontitis, and
four had severe periodontitis. Power and sample size
software was used to determine the sample size. In the
pilot study, the sample size was estimated based on the
standard deviation and mean values of vitamin D in two
different severities of periodontitis. According to the
following formula:
n= (Zl-a/z + Zl-;s)z x (012 + 022)/(H1 - ”2)2

Considering a=0.05, the study power was 80%, the
standard deviation of group one was 61 = 1.9, that of group
two was 2 = 3.4, the mean for group one was 1 =12.5, that
of group two was p2=38, and an error of 10% was found
for 12 individuals in each group (with three severities of
periodontitis). The final sample size was estimated at 36
patients.

Inclusion and Exclusion Criteria

Patients were included if they suffered from chronic
periodontitis, had a loss of the interproximal clinical
adhesion limit in at least 30% of the area, had bleeding
during probing, or had at least 20 teeth. Pregnant or

menopausal patients, patients with continuous use of
medicines containing calcium, zinc, and iron in the last
three months, patients with systemic disease, especially
those with periodontal conditions such as diabetes,
abnormalities of theimmune system, and AIDS, or diseases
that require antibiotic therapy, such as heart problems
and joint replacement, were excluded. Additionally, drug
use (patients who used NSAIDs, corticosteroids or have
had antibiotics), receiving periodontal treatment in the
previous year and scaling in the previous six months,
smokers and alcoholics, patients with severe dental caries,
and patients with chronic inflammatory diseases of the
skin and oral mucosa (such as lichen planus, pemphigus,
psoriasis, aphthous ulcers, and estrogen therapy) were
exclusion criteria for this study.

Clinical Parameters

The following clinical parameters were measured:
gingival bleeding index, pocket depth (PD) (mm), and
clinical attachment level (CAL) (mm). In the gingival
bleeding index method, each tooth is probed gently by a
periodontal probe at six probed locations, distal, middle,
and mesial, on both the buccal and lingual surfaces, and
bleeding is scored based on the presence or absence of
bleeding and the number of bleeding sites."

Periodontal PD: The distance between the depth of
the sulcus and the gingival margin of all existing teeth;
the depth of the pocket in the mesiobuccal, midbuccal,
distobuccal, mesiolingual, midlingual, and distolingual
levels was measured via the Williams periodontal probe,
and the fractional sizes were rounded to the nearest
mm.*

CAL: The distance between the depth of the sulcus
and the cementoenamel junction (CEJ) of all existing
teeth; CAL in the mesiobuccal, midbuccal, distobuccal,
mesiolingual, midlingual and distolingual levels was
measured via the Williams periodontal probe (hu-friedy,
Chicago, IL, USA); and the measurements were rounded
to the nearest mm.”

The patients were classified into three groups,”
according to the CAL: mild chronic periodontitis with a
CAL of 1-2 mm, moderate chronic periodontitis with a
CAL of 3-4 mm, and severe chronic periodontitis with a
CAL of >5 mm.

Serum Analysis

The patients were instructed to arrive early in the morning,
fasting, to provide serum samples. In the laboratory, the
serum sample was centrifuged at 4000*g for 8-10 minutes.
The serum samples were stored at -20 °C until the tests
were performed. Serum levels of vitamin D, vitamin E, and
omega-3 fatty acids were measured using standard ELISA
protocols, following the manufacturer’s instructions. The
results were presented in terms of ng/mm.

Statistical Analysis
Clinical parameters, including the mean gingival index,
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mean PD, and mean CAL, were calculated for each
participant, along with the means and standard deviations
(SDs) for each periodontitis severity group. Similarly, the
means and standard deviations for the serum levels of
micronutrients were also computed. Differences across
the three severity groups were analyzed using one-
way ANOVA, followed by post hoc Tukey tests where
appropriate. All the data were compiled and analyzed via
SPSS 24, and a P value of < 0.05 was considered significant.
We adhered to the STROBE checklist for this study, which
is attached as a supplement.

Ethical Considerations

This study was approved by the Ethics Committee of
Tabriz University of Medical Sciences (approval number:
IR.TBZMED.REC.1402.134). In this study, the safety and
health of the participants were observed. All the patients
were informed about the objectives, benefits, and risks of
participating in the study and signed an informed consent
form before participating in the study. Patients were able
to withdraw from the study at any time. Additionally, in
this research, periodontitis was treated in patients.

Results

Clinical Parameters

Thirty-six patients (21 women and 15 men) with diffuse
chronic periodontitis participated in this study. Twelve
patients had mild periodontitis, 12 had moderate
periodontitis, and 12 had severe periodontitis. Table 1
shows the comparison of clinically obtained data, including
the gingival index, PD, and CAL, across different severities
of periodontitis. There was a significant difference in
the mean ages of patients with varying severities of
periodontitis (P=0.000). All the clinical parameters
used to measure periodontal status significantly differed
according to the severity of periodontitis (P <0.05).

Serum Vitamin Levels
The serum levels of vitamin E, vitamin D, and omega-3
fatty acids were analyzed in patients with different

Discussion
This study investigated the serum levels of vitamins D and
E, as well as omega-3 fatty acids, in patients with chronic
periodontitis in relation to the severity of the disease.
The patients in this study (36 individuals) were grouped
according to the severity of periodontitis into one of three
groups: mild, moderate, or severe periodontitis. Although
significant associations were observed for vitamins D and
E, no statistically significant association was detected for
omega-3 fatty acids; however, higher amounts of omega-3
fatty acids were detected in mild periodontitis patients
than in moderate and severe periodontitis patients,
although this difference was not statistically significant.
The present study revealed a significant association
between serum vitamin E levels and the severity of
periodontitis. The vitamin E levels in patients with mild
periodontitis were significantly higher than those in
patients with severe periodontitis. Behfarnia et al* in a
study on 16 patients with chronic periodontitis in two
groups (with scaling and root planing [SRP] treatment
with vitamin E consumption and without vitamin E
consumption) reported that vitamin E supplementation
with SRP could reduce the inflammatory process of
periodontitis, improve periodontal clinical data, and
reduce the amount of adhesion loss. According to a
study by Shadisvaaran et al,” vitamin E can improve
periodontal conditions by correcting redox imbalance,
reducing inflammatory responses and enhancing wound
healing. However, strong evidence for the use of vitamin
E supplementation or the treatment of periodontitis in
humans is still limited, and robust studies are necessary
to ensure its effectiveness. The results of the above studies
are consistent with our findings of an association between
higher vitamin E levels and milder periodontitis. Notably,
vitamin E (a-tocopherol and related tocopherols/
tocotrienols) stabilizes cell membranes by preventing
lipid peroxidation, scavenges reactive oxygen species,
modulates pro-inflammatory cytokine production, and

Table 2. Comparison of serum vitamin levels

severities of periodontitis. The results are summarized Mild Moderate e

in Table 2. The mean serum levels of all vitamins and periodontitis  periodontitis  periodontitis P value
omega-3 fatty acids were lower in the severe periodontitis (=12 (=12 (=12
group than in the moderate periodontitis group. The Vitamin £ 11.50£3.97  9.67+3.11 7.58x3.63  <0.001
mean levels were high in the mild periodontitis group. Vitamin D 57.33x8.44  42.41x13.09 38.33+15.07  0.031°
However, the differences were significant only for vitamin Omega-3  21.83+8.25  18.41x4.75  18.91x9.66  0.521
E and vitamin D (P <0.05) (Figures 1, 2, and 3). 2P value<0.05 (significant).
Table 1. Comparison of clinical parameters among the three periodontal groups

Mild periodontitis Moderate periodontitis Severe periodontitis P value
(n=12) (n=12) (n=12)

Age (years) (mean +=SD) 34.83+£5.96 37.5+8.78 58.25+7.44 0.000°
Gingival bleeding index (mean +SD) 0.42+0.51 0.75+0.45 1.00+0.00 0.004°
Pocket depth (mean+SD) 2.51+0.62 5.13+0.73 6.78+0.67 <0.001°
Clinical attachment level (mean +SD) 1.34+0.31 3.55+0.48 5.72+0.52 <0.001°

2P value<0.05 (significant).
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Figure 1. Comparison of vitamin E serum levels in terms of disease severity
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Figure 2. Comparison of vitamin D serum levels in terms of disease severity

can influence host antioxidant enzyme systems, pathways
that plausibly reduce oxidative tissue damage and
inflammation in periodontal lesions.

On the other hand, Houshmand et al** reported no
significant additional benefit from the topical application
of vitamin E in combination with SRP compared with SRP
alone. The authors noted that improvements in clinical
indicators were primarily influenced by time rather than
the type of treatment. Differences in administration route,
dosage, sample size, and follow-up duration may explain
the variations in outcomes.

The present study revealed a significant association
between the mean serum levels of vitamin D and
the severity of periodontitis. Vitamin D levels were
significantly higher in patients with mild periodontitis and
similar in patients with moderate and severe periodontitis.
Consistent with the present study, higher serum levels
of vitamin D have been reported in healthy patients or
patients with mild periodontitis.'"®** According to the
available evidence, in patients with treated periodontitis
who were in the periodontal maintenance phase, compared

10

I I

Mild Moderate Severe

Severity of periodontitis

Figure 3. Comparison of omega-3 fatty acid serum levels in terms of disease severity

with those in the placebo group, when vitamin D and
calcium supplements were used, the values of probing
depth, bleeding during probing, gingival index, furcation
involvement, loss of clinical adhesion and alveolar bone
resorption were lower.”” On the other hand, conflicting
results have been reported by Siasi Torbati et al,®
according to whom there was no association between the
presence of the rs7975232 polymorphism in the vitamin
D receptor gene and the development of periodontitis
in the studied samples. Antonoglou et al* reported
no correlation between D binding protein in plasma
and periodontal indices in patients with generalized
aggressive periodontitis. Differences across studies may
be influenced by ethnicity, genetic background, disease
type and severity of periodontal disease.

The present study found no significant association
between the mean serum levels of omega-3 fatty acids
and the severity of periodontitis. In contrast, a recent
meta-analysis revealed that omega-3 supplementation
may be associated with improvements in clinical
parameters, including reductions in PD and CAL, when
used as an adjunct to nonsurgical periodontal therapy.*®
Additionally, another study by Castro Dos Santos et al*
indicated that in patients with periodontitis, the use of
omega-3 fatty acid dietary supplements as supplements
for nonsurgical periodontal treatment was associated
with greater improvements in CAL and PD compared
with nonsurgical treatment alone. Elgendy and Kazem®
also indicated that omega-3 supplements with SRP were
associated with reduced periodontal inflammation and
enhanced antioxidant status in postmenopausal women.
Biologically, omega-3 fatty acids are believed to exert
anti-inflammatory effects by modulating eicosanoid
metabolism and promoting the production of specialized
pro-resolving mediators (resolvins, protectins, and
maresins), which help resolve inflammation and support
tissue healing.’>*® The discrepancy between our findings
and these intervention studies may reflect differences in
dietary intake, bioavailability, study design, or sample
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size, as well as the cross-sectional nature of our study,
which precludes causal conclusions.

Limitations of the study

One of the limitations of the current study was that,
although periodontitis is a chronic disease that causes long-
term pain, the study design was cross-sectional, meaning
that vitamin measurements were conducted at a single
point in time rather than periodically. The levels of some
vitamins (for example, vitamin D) vary in different seasons
due to different weather conditions. Additionally, the type
of diet consumed at the time of measurement is also a
factor in this issue, which necessitates adjustments for these
confounding variables. Another limitation of the study is
that the findings may not be generalizable to all populations
due to the small sample size and the limited diversity of
the study participants in terms of age and sex. Moreover,
the study did not assess dietary intake or supplement use,
which prevented an evaluation of the relative contribution
of diet versus endogenous or supplemental sources to
serum vitamin and omega-3 levels.

Conclusion

The present study showed that the serum levels of
vitamins E and D were positively associated with
periodontal status, whereas no significant association
was observed for omega-3 fatty acids. It can be concluded
that the optimal consumption of vitamins E and D, either
as supplements or as part of an individual’s daily diet,
may contribute to maintaining periodontal health. Also,
the lack of significant findings for omega-3 in our study
may be related to dietary intake variability, differences in
metabolic pathways, or the limited sample size. Further
longitudinal and interventional studies are required to
clarify the potential preventive or therapeutic roles of
these nutrients in periodontitis.

Acknowledgments
We would like to thank Tabriz University of Medical Sciences for
its financial support of this project.

Authors” Contribution

Conceptualization: Amirreza Babaloo.

Data curation: Saeid Forghani.

Formal analysis: Mohammadtaghi Chitsazi.

Funding acquisition: Amirreza Babaloo.

Investigation: Shima Ghasemi.

Methodology: Shima Ghasemi.

Project administration: Amirreza Babaloo.

Resources: Atiyeh Ghassemi.

Supervision: Amirreza Babaloo.

Validation: Shima Ghasemi.

Writing-original draft: Shima Ghasemi.

Writing-review & editing: Amirreza Babaloo, Shima Ghasemi,
Mohammadtaghi Chitsazi, Atiyeh Ghassemi, Saeid Forghani.

Competing Interests
Authors declare no conflicts of interest.

Ethical Approval
The Ethics Committee of Tabriz University of Medical Sciences

approved the present study with the approval code of IR.-TBZMED.
REC.1402.134. In this study, the safety and health of the
participants were observed. All the patients were informed about
the objectives, benefits, and risks of participating in the study and
signed an informed consent form before participating in the study.
The patients were able to withdraw from the study at any time.
Additionally, in this research, periodontitis was treated in patients.

Funding
Tabriz University of Medical Sciences financially supported this study.

References

1. Bouchard P, Carra MC, Boillot A, Mora F, Rangé H. Risk
factors in periodontology: a conceptual framework. J Clin
Periodontol. 2017;44(2):125-31. doi: 10.1111/jcpe.12650

2. Martinez-Garcia M, Hernandez-Lemus E. Periodontal
inflammation and systemic diseases: an overview. Front
Physiol. 2021;12:709438. doi: 10.3389/fphys.2021.709438

3. Bhuyan R, Bhuyan SK, Mohanty JN, Das S, Juliana N,
Juliana IF. Periodontitis and its inflammatory changes linked
to various systemic diseases: a review of its underlying
mechanisms. Biomedicines. 2022;10(10):2659. doi: 10.3390/
biomedicines10102659

4. Nazir MA. Prevalence of periodontal disease, its association
with systemic diseases and prevention. Int J Health Sci
(Qassim). 2017;11(2):72-80.

5. Cortelli JR, Cortelli SC, Jordan S, Haraszthy VI, Zambon JJ.
Prevalence of periodontal pathogens in Brazilians with
aggressive or chronic periodontitis. ] Clin Periodontol.
2005;32(8):860-6. doi: 10.1111/j.1600-051X.2005.00777 .x

6. Isola G. The impact of diet, nutrition and nutraceuticals on
oral and periodontal health. Nutrients. 2020;12(9):2724. doi:
10.3390/nu12092724

7. Martinon P, Fraticelli L, Giboreau A, Dussart C, Bourgeois D,
Carrouel F. Nutrition as a key modifiable factor for periodontitis
and main chronic diseases. ] Clin Med. 2021;10(2):197. doi:
10.3390/jcm10020197

8.  Meghil MM, Hutchens L, Raed A, Multani NA, Rajendran M,
Zhu H, et al. The influence of vitamin D supplementation
on local and systemic inflammatory markers in periodontitis
patients: a pilot study. Oral Dis. 2019;25(5):1403-13. doi:
10.1111/0di. 13097

9.  Peri¢ M, Cavalier E, Toma S, Lasserre JF. Serum vitamin D levels
and chronic periodontitis in adult, Caucasian population-a
systematic review. ) Periodontal Res. 2018;53(5):645-56. doi:
10.1111/jre. 12560

10. Karaca F, Bloch S, Kendlbacher FL, Behm C, Schaffer
C, Andrukhov O. Vitamin D3 modulates inflammatory
and antimicrobial responses in oral epithelial cells
exposed to periodontitis-associated bacteria. Int ] Mol Sci.
2025;26(14):7001. doi: 10.3390/ijms26147001

11. Peri¢ M, Maiter D, Cavalier E, Lasserre JF, Toma S. The effects
of 6-month vitamin D supplementation during the non-surgical
treatment of periodontitis in vitamin-D-deficient patients: a
randomized double-blind placebo-controlled study. Nutrients.
2020;12(10):2940. doi: 10.3390/nu12102940

12. Olszewska-Czyz I, Firkova E. Vitamin D3 serum levels
in periodontitis patients: a case-control study. Medicina
(Kaunas). 2022;58(5):585. doi: 10.3390/medicina58050585

13. Nazrun AS, Norazlina M, Norliza M, Nirwana SI. The
anti-inflammatory role of vitamin E in prevention of
osteoporosis. Adv Pharmacol Sci. 2012;2012:142702. doi:
10.1155/2012/142702

14. Singh N, Chander Narula S, Kumar Sharma R, Tewari S,
Kumar Sehgal P. Vitamin E supplementation, superoxide
dismutase status, and outcome of scaling and root planing
in patients with chronic periodontitis: a randomized
clinical trial. ] Periodontol. 2014;85(2):242-9. doi: 10.1902/

J Dent Res Dent Clin Dent Prospects. 2025;19(4) | 263


https://doi.org/10.1111/jcpe.12650
https://doi.org/10.3389/fphys.2021.709438
https://doi.org/10.3390/biomedicines10102659
https://doi.org/10.3390/biomedicines10102659
https://doi.org/10.1111/j.1600-051X.2005.00777.x
https://doi.org/10.3390/nu12092724
https://doi.org/10.3390/jcm10020197
https://doi.org/10.1111/odi.13097
https://doi.org/10.1111/jre.12560
https://doi.org/10.3390/ijms26147001
https://doi.org/10.3390/nu12102940
https://doi.org/10.3390/medicina58050585
https://doi.org/10.1155/2012/142702
https://doi.org/10.1902/jop.2013.120727

Ghasemi et al

20.

21.

22.

23.

24.

jop.2013.120727

Miroult C, Lasserre ], Toma S. Effects of omega-3 as an
adjuvant in the treatment of periodontal disease: a systematic
review and meta-analysis. Clin Exp Dent Res. 2023;9(4):545-
56. doi: 10.1002/cre2.736

Gonzalez-Alva P, Solis-Suarez DL, Cifuentes-Mendiola SE,
Garcia-Herndndez AL. A diet rich in omega-3 fatty acid
improves periodontitis and tissue destruction by MMP2- and
MMP9-linked inflammation in a murine model. Odontology.
2024;112(1):185-99. doi: 10.1007/510266-023-00831-y
Akbari N, Hanafi Bojd M, Goldani Moghadam M, Raeesi
V. Comparison of serum levels of vitamin D in periodontitis
patients with and without type 2 diabetes and healthy subjects.
Clin Exp Dent Res. 2022;8(6):1341-7. doi: 10.1002/cre2.657
Eshghi R, Rashidi Maybodi F, Khabazian A, Shahhosseini S.
Association between serum levels of vitamin D and chronic
periodontitis in premenopausal women in Yazd. Casp J Dent
Res. 2016;5(1):47-51. doi: 10.22088/cjdr.5.1.47

Ainamo ], Bay I. Problems and proposals for recording
gingivitis and plaque. Int Dent ). 1975;25(4):229-35.
Pihlstrom BL. Measurement of attachment level in clinical
trials:  probing methods. ] Periodontol.  1992;63(12
Suppl):1072-7. doi: 10.1902/jop.1992.63.125.1072

Tonetti MS, Greenwell H, Kornman KS. Staging and grading of
periodontitis: framework and proposal of a new classification
and case definition. J Periodontol. 2018;89 Suppl 1:5159-72.
doi: 10.1002/jper.18-0006

Behfarnia P, Dadmehr M, Hosseini SN, Mirghaderi SA. The
effect of vitamin E supplementation on treatment of chronic
periodontitis. Dent Res J (Isfahan). 2021;18:62.

Shadisvaaran S, Chin KY, Shahida MS, Ima-Nirwana S, Leong
XF. Effect of vitamin E on periodontitis: evidence and proposed
mechanisms of action. J Oral Biosci. 2021;63(2):97-103. doi:
10.1016/}.job.2021.04.001

Houshmand B, Talebi Ardakani M, Kadkhodazadeh M,
Ahmadi A. Comparison of the clinical efficacy of scaling and
root planning with and without topical application of vitamin
E via tray method for treatment of chronic periodontitis: a

25.

26.

27.

28.

29.

30.

31.

32.

33.

randomized clinical trial. ] Dent Sch. 2012;30(3):163-8.
Ketharanathan V, Torgersen GR, Petrovski B, Preus HR.
Radiographic alveolar bone level and levels of serum 25-OH-
vitamin D3 in ethnic Norwegian and Tamil periodontitis
patients and their periodontally healthy controls. BMC Oral
Health. 2019;19(1):83. doi: 10.1186/512903-019-0769-6
Bhargava A, Rastogi P, Lal N, Singhal R, Khatoon S, Ali Mahdi
A. Relationship between vitamin D and chronic periodontitis.
J Oral Biol Craniofac Res. 2019;9(2):177-9. doi: 10.1016/j.
jobcr.2018.07.001

Naqvi AZ, Buettner C, Phillips RS, Davis RB, Mukamal KJ. n-3
fatty acids and periodontitis in US adults. ] Am Diet Assoc.
2010;110(11):1669-75. doi: 10.1016/j.jada.2010.08.009
Siasi Torbati E, Tavakkoli N, Amini K. Study of association
between rs7975232 polymorphism in vitamin D receptor
gene and periodontitis by Tetra Arms-PCR. J Dent Med.
2021;33(4):227-39.

Antonoglou GCN, Knuuttila M, Niemeld O, Raunio T,
Karttunen R, Vainio O, et al. Low serum level of 1,250H2
D is associated with chronic periodontitis. ] Periodontal Res.
2015;50(2):274-80. doi: 10.1111/jre.12207

Castro Dos Santos NC, Andere N, Araujo CF, de Marco AC,
Kantarci A, Van Dyke TE, et al. Omega-3 PUFA and aspirin
as adjuncts to periodontal debridement in patients with
periodontitis and type 2 diabetes mellitus: randomized clinical
trial. J Periodontol. 2020;91(10):1318-27. doi: 10.1002/
jper.19-0613

Elgendy EA, Kazem HH. Effect of omega-3 fatty acids on
chronic periodontitis patients in postmenopausal women: a
randomised controlled clinical study. Oral Health Prev Dent.
2018;16(4):327-32. doi: 10.3290/j.0hpd.a40957

Calder PC. Omega-3 fatty acids and inflammatory processes:
from molecules to man. Biochem Soc Trans. 2017;45(5):1105-
15. doi: 10.1042/bst20160474

Spite M, Claria J, Serhan CN. Resolvins, specialized
proresolving lipid mediators, and their potential roles in
metabolic diseases. Cell Metab. 2014;19(1):21-36. doi:
10.1016/j.cmet.2013.10.006

264 | J Dent Res Dent Clin Dent Prospects. 2025;19(4)


https://doi.org/10.1902/jop.2013.120727
https://doi.org/10.1002/cre2.736
https://doi.org/10.1007/s10266-023-00831-y
https://doi.org/10.1002/cre2.657
https://doi.org/10.22088/cjdr.5.1.47
https://doi.org/10.1902/jop.1992.63.12s.1072
https://doi.org/10.1002/jper.18-0006
https://doi.org/10.1016/j.job.2021.04.001
https://doi.org/10.1186/s12903-019-0769-6
https://doi.org/10.1016/j.jobcr.2018.07.001
https://doi.org/10.1016/j.jobcr.2018.07.001
https://doi.org/10.1016/j.jada.2010.08.009
https://doi.org/10.1111/jre.12207
https://doi.org/10.1002/jper.19-0613
https://doi.org/10.1002/jper.19-0613
https://doi.org/10.3290/j.ohpd.a40957
https://doi.org/10.1042/bst20160474
https://doi.org/10.1016/j.cmet.2013.10.006

