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Abstract

Objectives: Periodontitis is a chronic inflammatory disease with a multifactorial etiology. In the literature, numerous adjuvant treatments have
been introduced for the treatment of this pathology. Recently, polyunsaturated fatty acids (PUFAs) have been shown to have anti-inflammatory
therapeutic properties in chronic inflammatory diseases, including periodontitis.The aim of this pilot study was to investigate the effect of 6 months
dietary supplementation with Omega 3, a-linolenic acid (ALA) and PUFAs (Freia Alfalife Farmaceutici Srl) following Scaling and Root Planning (SRP)
in patients affected by chronic periodontitis.

Methods: Twenty-four participants with moderate chronic periodontitis were enrolled in our randomised, placebo-controlled trial. The control
group (CG=12) was treated with SRP and given a placebo; the treatment group (TG=12) was treated with SRP and dietary supplementation of
3g daily of alphalife (Freia Farmaceutici Srl). Probing depth (PD), clinical attachment level (CAL), bleeding on probing (BOP) and modified sulcus
bleeding index (SBI) were recorded at baseline and after 6 months.

Results: CAL, PD, BOP and SBI were significantly improved in both groups after 6 months (p< 0.001). After 6 months CAL improved significantly
better in the test than in the control group (p< 0.001), also PD in the tendency (p = 0.1). BOP improved better in the test group after 6 months (p =
0.065).

Conclusion: Our results suggest PUFAs can significantly reduce periodontal parameters following SRP. Therefore, dietary supplementation may
have potential benefits in the treatment of patients with chronic periodontitis.
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Abbreviations & Acronyms EPA: Eicosapentaenoic Acid
ALA: ao-linolenicAcid DHA: Docosahexaenoic Acid
PUFAs: Polyunsaturated Fatty Acids ARA: Arachidonic Acid

Introduction

SRP: Scaling and Root Planing
Periodontitis is a multifactorial inflammatory chronic disease

that leads to the irreversible destruction of the supporting
TG: Test Group tissues (i.e., gingiva, periodontal ligament and alveolar bone)
resulting in tooth loss and contribution to the development of
various systemic diseases [1,2]. The Global Burden of Disease
CAL: Clinical Attachment Level Study ranked it sixth among the most common diseases in the
world, with 743 million people affected [3]. Periodontitis is the
result of the unwell controlled interaction between bacterial
SBI: Sulcus Bleeding Index products, proinflammatory (such us cytokines, chemokines,

CG: Control Group

PD: Probing Depth

BOP: Bleeding on Probing
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arachidonic acid metabolites and proteolytic enzymes) and
angiogenetic (such as VEGF, NOS) mediators and numerous cell
populations [4-6]. The gold standard of periodontal therapy,
both in the initial stages and during maintenance, is based on
the mechanical removal of the biofilm but this is not able to
lead to his absolute resolution [7-9]. Consequently, numerous
alternative or supportive therapeutic options to the causal
therapy of periodontitis have emerged in the literature [10-13].
The most powerful pro-resolving mediators of inflammation
in chronic inflammatory diseases, including periodontitis, are
resolvins, deriving from omega-3 fatty acids, eicosapentaenoic
acid (EPA; 20: 5n-3) and docosahexaenoic acid (DHA; 22: 6n-3)
[14-17]. Polyunsaturated Fatty Acids (PUFAs) have more than 1
covalent double bond between carbon atoms; to this class belong
omega-3, omega-6 and omega-9 [18, 19]. Considering these

potential beneficial properties, an adequate and balanced intake
omega-3 alpha-linoleic acid and PUFAs is potentially beneficial
for protection against chronic and metabolic diseases [19]. Due
to the proven anti-inflammatory properties, some studies in the
literature have experimented PUFAs dietary supplementation as
an adjuvant therapy to SRP in patients with chronic periodontitis,
obtaining conflicting results. Furthermore, this new approach
avoids the use of non-steroidal anti-inflammatory drugs, which
can be administered in a limited way and have well documented
side effects [20-22]. Therefore, following the numerous works in
the literature, the aim of this pilot study was to investigate and
evaluate the effectiveness of a dietary supplement with a-linolenic
Omega 3 (ALA) and PUFAs (alphalifeFreiaFarmaceuticisrl, Figure
1) in addition to Scaling Root Planing (SRP) for 6 months in the
treatment of chronic periodontal disease.
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Figure 1: PUFAs dietary supplement administered in the present pilot study.

Materials and Methods

This prospective randomized blind pilot study was performed
in a private clinic, Pesaro-Urbino, Marche, Italy, from February
2019 to July 2020. Thirty-six patients were assessed according
to eligibility requirements (Figure 2). The inclusion criteria
included:

- minimum number of teeth > 20;
- chronic untreated periodontitis;
- age between 18 to 70 years;

- absence of systemic pathologies that could compromise
the physiological healing processes (type 2 diabetes, oncological
and immunosuppressive diseases, bone turnover pathologies);

- smoke;

- state of pregnancy or breastfeeding;

- antibiotic and anti-inflammatory therapies taken within
6 months.

Patients, once the study was carefully explained, signed an
informed consent form. Six patients did not meet the inclusion
criteria and were excluded from the study. Finally, thirty patients
were randomized into the test and control group to be received
for 6 months:

- 3g per day of alphalife (FreiaFarmaceuticisrl) (n = 15,
test group);

- 3g / day of placebo (n = 15, placebo).

At the first visit, a systemic medical history was performed on
all patients (with a focus on pathologies that could compromise
the physiological healing processes and on any pharmacological
therapies performed). A complete dental examination was then
performed, with periodontal chart, radiographic examinations
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Figure 2: Flow chart of the study population.

(panoramic radiographs) and a comprehensive treatment plan.
Periodontal therapy was performed on all patients and consisted
of full-mouth SRP, with manual and ultrasound instruments. In
addition, an important instruction in oral hygiene was performed.
Clinical assessments at baseline and 6 months were recorded
by the same calibrated examiner (SDA) using the same type of
periodontal probe (UNC-15) and compared. Three patients in the
test and three patients in the control group were lost during the
follow-up or have not strictly adhered to dietary supplementation
end they were excluded from data analysis. Statistical analysis
was performed using SPSS software, version 22.0 (SPSS Inc., NY,
U.S.A.). The null hypothesis is that there were no statistically
significant differences between the two groups for parameters
PD, AL, BOP and SBI at the start of the study.

Table 1: Demographics of subject population and baseline periodontal
parameters.

Test Control p Value

Age 50.4+5.9 50.8+6.7

Men 7 6
Women 5 6

PD 3.2+0.4 3.2%0.5 0.967

CAL 3.4£0.3 3.4+0.4 0.948
BOP (%) 16.6+4 16.7+5.6 0.726
SBI (%) 18.6+6.4 18.2+5.5 0.870
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Figure 2: Gender distribution of the test and control group.
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Figure 4: The categorical distribution of the BoP % for each group at Figure 6: The categorical distribution of the mean CAL for each group
TO and T1. at TO and T1.
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Figure 5: The categorical distribution of the SBI % for each group at

TO and T1. Figure 7: The categorical distribution of the mean PD for each group

at TO and T1.

Table 2:Full-mouth values for periodontal measurements at baseline (T0), and after treatment (T1).

BoP (%) Baseline (T0) 6 Months (T1) Differences (T0-T1)
Test 16.5 + 4.2 6.2+3.1 103 +£3.2
Control 16.7 £ 5.4 8.6 3.6 81+4.1
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SBI (%)
Test 18.7+6.4 11.8+4.3 6.8+5.1
Control 18255 104 £ 4.2 7.7+5.4
Mean PD (mm)
Test 3.2+x04 21+02 22+03
Control 3.2+0.5 23+04 23+04
Mean CAL (mm)
Test 3403 25+0.3 2.6+0.1
Control 34+04 2.7+03 28+0.3
Discussion and the control group with SRP and placebo. The results showed

Omega-6 and omega-3 cannot be synthesized by humans or
other higher animals [19]. In the body, arachidonic acid (ARA, n -
6), EPA and DHA, derive from these fatty acids, play a significant
role in the homeostasis regulation [6, 19]. Numerous studies have
found that Omega-3s of marine origin have antiarrhythmic [23],
anti-inflammatory [24, 25], antithrombotic, antihypertensive,
anti-atherosclerotic properties [26-29], they also promote
endothelial function and can reduce blood triglyceride levels
[30]. Furthermore, numerous studies show that omega-3
contributes to the development and integrity of neurons in
the brain, thanks to the protective antioxidant effect on cell
membranes and to the potential neurochemical mechanisms
directly related to Alzheimer’s disease and dementia [31-33].
This randomized controlled interventional study, masked as an
examiner, conducted for durationof 6 months showed a significant
improvement in PD, BOP and CAL in both groups compared to
baseline measurements. These periodontal parametersare strictly
dependent on tissue inflammation; therefore, their improvement
indicates that there has been a resolution of the periodontal
inflammation. There was a statistically significant difference
when the two groups were compared. This is in agreement with
the study by Sharkawyet al. [34], which however, in addition to
the administration of the PUFAs, added a daily administration
of 81 mg of aspirin. In a recent randomized controlled trial
similar to the present work, Kujur et al. showed a significant
reduction in PD and CAL at 1 and 3 months, respectively, in the
test group (SRP and PUFAs 500 mg) compared to the control
one (only SRP), demonstrating the beneficial effects of dietary
PUFAs supplementation [35]. These results are in agreement
with those obtained by Deore et al. in which 60 patients were
divided into two groups: the test one underwent SRP and daily
administration of PUFAs while the control one only SRP [36].
Another recent randomized clinical trial obtained a statistically
significant reduction in BOP and an improvement in CAL at three
months in the test group (n = 16) treated with SRP and daily PUFA
supplementation compared to the control one (n = 14, treated
with only SRP [37]. On the other hand, in the study by Keskineret
al., very similar to ours, thirty healthy subjects suffering from
chronic periodontitis were divided into two groups (n = 15).
The test group was treated with SRP and daily low-dose PUFAs

that both groups had significant changes in clinical parameters
from baseline but without significant differences between the
groups. This would suggestthat the systemic benefits of dietary
omega-3 PUFAs may not be translated into periodontal health
[38]. Martinez et al. also evaluated daily dietary supplementation
based on omega-3, EPA and DHA for 4 months in the test group
affected by chronic periodontitis in addition to SRP, compared to
the control group treated with only SRP and placebo [39]. Also in
this study, periodontal examination included PD, CAL, BOP, and
plaque index. The results showed that dietary supplementation
with omega-3 had no effect on the clinical outcome of the
treatment, since periodontal parameters were not significantly
different between the test and placebo groups at baseline.
Generally, we can affirm that most of the studies examined
have shown a significant improvement in periodontal indices
following dietary supplementation based on PUFAs [34-36,40].
Differences in sample size, PUFAs dose and treatment duration
(Table 3) could justify the incomplete homogeneity of the results
examined. Another important fact that is not expressed in the
studies cited is the overall diet of the patients enrolled in the
study, which, in the opinion of the Authors, plays a decisive role
in the clinical outcomes and in the patient’s systemic health. One
aspect to note is that low-dose aspirin was not administered in
this study, as it may have anti-inflammatory action and may act
as a confounding factor. The strength of the study also lies in the
fact that all intraoral examinations and periodontal treatment
were performed by the same calibrated examiner. SRP for all
patients was performed in the same setting with the same
ultrasound and manual devices. Patient compliance was checked
at all downsizing and maintenance recall visits; in addition, oral
hygiene instructions were strengthened at all visits. Therefore,
we can propose that supplementation with PUFAs may constitute
avalid support therapy in the treatment of periodontal disease.

Conclusion

Food supplementation with PUFAs in addition to SRP can reduce
gingival inflammation by modulating the inflammatory cytokine
cascade. Therefore, this can be used as an adjuvant treatment for
chronic periodontitis. After 6 months of intervention, patients
who received PUFAs supplements compared with placebo had
significantly better periodontal parameters following SRP.Finally,
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these results suggest that omega-3 could be a valid support in
the treatment of periodontal disease. Further multicenter and
controlled clinical trials would be needed to verify whether a
dietary supplement based on PUFAs and omega-3s may be able
to play a preventive role in the pathogenesis of periodontitis (in
terms of delayed onset, reduction in the severity of pathological
outcomes).
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