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Abstract
Background and aims. Gingivitis is a common periodontal disease which involves different parts of gingiva to various
degrees and severity. Unsaturated fatty acids have the potential to decrease the inflammation and can be effective in
treatment of gingivitis. The aim of this study was to evaluate the effect of omega-3 unsaturated fatty acids in treatment of
moderate gingivitis.

Materials and methods. This evaluation is a double blind clinical trial which was performed on 50 patients, 20 to 40
years old, with moderate gingivitis. Patient with same oral hygiene were assessed during 28 days and divided in to two
groups. The test group received omega3 unsaturated fatty acids and the control group got the placebo for 10 days. Gingival
Index (GI; Loe & Silness) and bleeding On Probing (BOP; Barnet) were recorded on the ramfjord teeth in the day of the
prescription and the 5, 10 and 20 days after that. Data were analyzed by Friedman and Man-Whitney statistical tests.

Results. The indices showed decrease in both groups significantly (p<0.0001), but the omega3 unsaturated fatty acid was
more effective (GI and BOP =p<0.0001) compared to the placebo group.

Conclusion. Results of present study showed that good oral hygiene and using omega-3 unsaturated fatty acid are
effective in treatment of gingivitis.

Key words: Gingivitis, inflammation, omega-3 fatty acid.

74

Jenabian et al.

Introduction

P

laque-induced gingivitis is the most common
gingival disease and is the inflammatory response
of gingival tissues to local factors such as microbial
plaque.1,2
In acute and chronic inflammatory conditions the
amount of equizanoid products which are derivatives
of arachidonic acid, increases in blood and tissues. 3
Eicosanoids level increases clearly in periodontal
inflammatory conditions, and due to its proliferative
and chemotaxic effects as a result of 5- lipoxigenase
catalyzation pathway, it has a significant role in the
pathogenesis
of
gingival
and
periodontal
inflammation.4
Most of the inflammatory responses in pathogenic
conditions are progressive and need pharmacological
interventions 5. Since the basic ingredients of
equizanoids are derived from different nutritional
sources, it can be concluded that the level of
inflammatory derivatives of arachidonic acid can be
controlled through diet.4
Unsaturated fatty acids are named based on the
location of the first double link of methyl carbon
called carbon omega (ω). Unsaturated fatty acids are
classified in two groups due to the location of the first
double link, omega-3 and omega-6. Omega-6 fatty
acids consist of linoleic acid (LA) and arachidonic
acid (AA). Omega-3 fatty acids are composed of
alphalinolenic acid (ALA), eicosapentaenoic acid
(EPA) and dexahexanoic acid (DHA). Both are
metabolized by the same enzymes, elongase and
desaturase that results in kind of competition between
them: Omega-3 unsaturated fatty acids inhibit
metabolism of omega-6 unsaturated fatty acids and
vice versa.6-9
Bendyk et al (2009), showed that concentration of
omega-3 fatty acid in soft tissues of rats which were
fed with fish oil was significantly higher than the
control group. Rats which were fed with omega-3
fatty acids and infected by bacteria, showed alveolar
bone height reduction less than in the control group.10
Kesavalu et al (2006) conducted a study on rats
which were fed with fish oil (omega-3) and corn oil
(omega-6) for 22 weeks and then infected by P.
gingivalis. The results showed reductions in
proinflammatory cytokine genes (TNF) and increases
in interferon-producing genes (IFM) and superoxide
dismutase (SOD). Rats in the omega-3 group showed
significantly lower levels of alveolar bone loss. Longchain unsaturated fatty acids n-3 derived from fish
and fish oil significantly reduce inflammatory factors

such as eicosanoids, cytokines and adhesion
molecules. They act directly through replacement of
arachidonic acid which is a precursor of eicosanoids,
prevention of arachidonic acid metabolism,
increasing anti-inflammatory agents and prevention
of expression of inflammatory genes and indirectly
affect the activity of transcription factors. 3 The aim
of this study was to evaluate the effects of omega-3
fatty acid in the treatment of patients with moderate
gingival inflammation.
Materials and Methods
A double-blind clinical trial was performed on 50
patients who referred to the Department of
Periodontology, Faculty of Dentistry, Babol
University of Medical Sciences. The project was
approved by the Ethic Committee of Babol
University of Medical Sciences. An informed consent
form was signed by each participant. The following
inclusion criteria were used: at least 24 teeth,
moderate gingival inflammation (GI=2), pocket
probing depth less than 3-mm and ability to cooperate
and fill in the questionnaire. Patients had taken no
anti-inflammatory drugs and antibiotics three weeks
prior to the study and had no history of periodontal
treatment in the past 3 months, deep restorations or
any other predisposing local factors for gingivitis,
systemic disease, smoking, pregnancy and breast
feeding. All the patients received oral hygiene
instructions (OHI) and used the same brushing
method (Bass technique) and the same kind of
toothbrush (Oral-B, Oral-B Laboratories, Ireland) and
tooth paste (Nasim, Paxan Corporation, Iran). Silness
and Loe plaque index (PI) was used for all the
patients, by a trained examiner before and one week
after OHI. When all the patients reached plaque index
less than 30%, they were randomly divided into two
groups. The first group received 1000 mg of omega-3
(Nutritive Pharmaceutical Inc. Kelowna BC Canada
V1X 4K6), and the second group used 1000 mg of
glucose daily for 10 days. The same capsules (gel
form) were used to cover both medicaments. Gingival
index (GI, Loe & Silness), bleeding index (BI,
Barnett) and plaque index (PI, Silness & Loe) were
recorded at baseline and 5, 10 and 20 days later for
Ramfjord teeth.5
Statistical Analysis
Data was analyzed by Friedman and Mann-Whitney
U tests due to inter- and intra-group abnormal
distribution of data and P<0.01 was considered
statistically significant. SPSS software was used.

Effect of Omega-3 Fatty Acid in Treatment of Patients

Results
A total of 45 patients with 23 (12 women and 11
men, mean age, 28.05 ± 5.406) in omega-3 fatty acid
group and 22 patients (12 women and 10 men, mean
age, 26.7 ± 5.24) in the placebo group participated in
this study.
According to Friedman test, intra-group figures of GI
and BI decreased in both groups (P<0.0001). Intergroups comparison based on Mann-Whitney U test
showed significant reduction of BOP in the test group
after five days (P<0.0001) and significant reduction
of BOP compared to the placebo group (Figure 1).
There was significantly more reduction of PI in the
test group 5, 10 and 20 days after using the drug
compared with the placebo group (P<0.005,
P<0.0001 and P<0.0001, respectively, Figure 2).

Figure 1. Mean changes of BOP in the omega-3 and
glucose groups 0, 5, 10 and 20 days after using
medicaments

Figure 2. Mean changes of GI in the omega-3 and
glucose groups 0, 5, 10 and 20 days after using
medicaments

Discussion
Inflammation may affect different parts of the body.
One of the most common features of inflammation is
quantitative change of mediators such as equzanoids
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and cytokines. Omega-3 is suggested to have antiinflammatory effects therefore its deficiency may
contribute to inflammatory situations, and adding it to
the diet in the case of inflammation may be clinically
beneficial3. According to the findings of several
studies about anti-inflammatory effects of omega-3
fatty acid6,12-15, we used it in treatment of gingival
inflammation. In both the test and placebo groups
significant reductions in GI and BOP were observed
(p<0.0001) but significantly more reduction was
found in the test group (P<0.0001). Reduction of GI
and BOP in both groups could be related to SRP and
plaque control, but more significant reduction in the
test group may be partly due to the use of omega-3
fatty acid. Several studies have investigated the anti
inflammatory effect of omega-3 fatty acid but there is
limited information about its clinical effects. Campan
et al (1996) observed that using n-3 fatty acids is
effective in reducing gingival inflammation in human
models with gingivitis.16 Campan et al (1997) showed
that using fish oil can significantly reduce gingival
index, but they did not find significant differences
between the test and control groups. They concluded
that n-3 fatty acids can reduce inflammation. 17 These
results are consistent with results of the present study,
which confirms the beneficial effect of using omega3 fatty acid. Omega-3 polyunsaturated fatty acids
have been demonstrated to compete with arachidonic
acid as substrates for cyclooxygenase and
lipoxygenase pathways, reducing the synthesis of
arachidonic acid.18 Therapies which reduce the
synthesis of proinflammatory arachidonic acid
mediators by blocking the cyclooxygenase and
lipoxygenase pathways have proven beneficial in the
treatment of both experimental gingivitis and clinical
periodontitis.19 Omega-3 polyunsaturated fatty acid
metabolism also produces modified end products
from both cyclooxygenase and lipoxygenase
pathways,
which
are
less
inflammatory.
Cyclooxygenase metabolism of EPA results in PGI 3
which has strong anti-inflammatory properties,
including preventing platelet aggregation and
promoting vasodilation, and thromboxane A3 which
has
markedly
reduced
pro-thrombic
and
proinflammatory affects compared with thromboxane
A2.3Conversely Eberhard et al (2006) reported that
washing gingivitis sites with n-6 fatty acid
significantly reduce GCF compared to n-3 fatty acid. 4
This controversy may be attributed to local delivery
of these medicaments in the aforementioned study.
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Conclusion
Results of the present study indicate that using
omega-3 fatty acids in conjunction with good oral
hygiene are effective in the treatment of gingivitis.

13.

14.
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