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Introduction:-

Oral health touches every aspect of our lives but is often taken for granted. Our mouth is a window into
the health of our body. It can show signs of nutritional deficiencies or general infection. Systemic diseases
those that affect the entire body, may first become apparent because of mouth lesions or other oral
problems.

Hippocrates stated ‘Let food be thy medicine and medicine be thy food’. A similar saying is “eat your
food as medicine or you will have to eat medicines as your food”. The foundation of Ayurveda (natural
Indian medicine) is also on diet. Omega 3 and omega 6 are essential fatty acids which are not
endogenously synthesized in our body and must be obtained from the diet. Long chain omega-6 fatty acids
include linoleic, gamma-linolenic, and arachidonic acids. Omega-3 fatty acids are the bioactive lipids which
contains eicosapentaenoic acid (EPA) and/or docosahexaenoic acid (DHA). These polyunsaturated fatty acids
are an important part of cell membranes where they modulate membrane protein function, cellular
signaling, and gene expression.®

Sources of omega3:-

Common dietary sources of omega-3 fatty acid are cod liver oil, fish oil, and marine animals with a high
amount of fat, such as, tuna, sardines, herring mackerel, salmon, and menhaden. Certain fish and
microalgae contain high levels of this essential bioactive omega-3 products EPA and/or DHA. Plants also

Corresponding Author:- Dr. Milanjeet Kaur. 921


http://www.journalijar.com/

ISSN: 2320-5407 Int. J. Adv. Res. 4(9), 921-925

contain various levels of omega-3 fatty acids as ‘precursors’ mainly in the form of alpha-linolenic acid
(ALA).?Plant oils from walnuts, flaxseed, and canola contain the omega-3 fatty acid ALA (alpha linoleic
acid), which is a metabolic precursor of the very-long-chain omega-3 fatty acids EPA and DHA.®

Dietary Recommendations:-

Dietary guidelines recommended by The American Heart Association (AHA) for healthy individuals include
consumption of fatty fish at least two times a week, along with plant-derived omega-3 fatty acids,
including ALA from soybean products, walnuts, flaxseed oil, and canola 0il."® The dose and duration of
treatment to treat or prevent inflammatory conditions are not clear. American heart association has
suggested that 0.5 to 1.8 gm/day of EPA/DHA is regarded as safe in healthy people. But consuming high
doses of13 EPA/DHA (>3gm/day) requires monitoring because of potential complications of excessive
bleeding.

Omega-3: Omega-6 ratio has become a model for gauging the proper balance of these fats in oils and the
diet. Diets with greater than a 1:10 ratio of omega-3 to omega-6 are not recommended, whereas a 1:1
ratio is considered perfect. Very unhealthy ratios of 1:25 and 1:50 are common, especially with the
consumption of ‘fast food’, high amounts of fried food, and low intake of fresh whole foods. %

Mechanism of Action:-

According to various researches Omega-3 or EPA and DHA has the ability to alter cellular functions of
polymorphonuclear leukocytes (by regulating the flow of inflammatory cells to the sites of inflammation
and blocking proinflammatory cytokine production), modulate lymphocyte proliferation, and significantly
increase the activities and mRNA expression of endogenous host antioxidant enzymes including glutathione
peroxidase, superoxide dismutase, and catalase, thus enhancing clearance of inflammation within the lesion
to promote tissue regeneration.'??2>%

Furthermore, EPA and DHA plays a role in limiting tissue damage by competitively inhibiting the
production of arachidonic acid metabolites via the cyclooxygenase and lipoxygenase pathways."® In
addition, metabolism of omega-3 polyunsaturated fatty acids was found to result in the production of the
proresolving lipid mediators, resolvins and protectins, with anti-inflammatory and immunoregulatory actions
that can enhance resolution of inflammation and aid in wound healing.?

Role of omega 3 in various medical conditions:-

Consumption of n-3 polyunsaturated fatty acids (PUFAs) found in fish oil suppresses inflammatory
processes making these fatty acids attractive candidates for both the prevention and amelioration of several
organ-specific and systemic autoimmune diseases.?

Omega-3 supplementation decreased heart rate variability in patients after myocardial infarction, which
correlated with a lower risk of mortality and malignant arrhythmia’. Omega-3s may be significant co
therapeutic treatments for lowering triglyceride levels in pre-diabetic and type 2 diabetic patient’s also®.
However, omega-3 supplements may not directly affect glucose homeostasis, yet these essential fatty acids
are protective against lipid oxidative stress in diabetic patients. It is critical for brain, eye and central
nervous system development and functioning.?®

In a prospective, double-blind, randomized study of dietary supplementation with 2 different dosages of
fish oil and 1 dosage of olive oil, forty-nine patients with active rheumatoid arthritis completed a 24-week
treatment plan. Twenty patients consumed daily dietary supplements of omega 3 fatty acids containing 27
mg/kg eicosapentaenoic acid (EPA) and 18 mg/kg docosahexaenoic acid (DHA) (low dose), 17 patients
ingested 54 mg/kg EPA and 36 mg/kg DHA (high dose), and 12 patients ingested olive oil capsules
containing 6.8 gm of oleic acid. They found that the clinical benefits of dietary supplementation with
omega-3 fatty acids are more commonly observed in patients consuming higher dosages of fish oil for
time intervals that are longer than those previously studied.™
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A meta-analysis that included data from nine trials published between 1985 and 1992 inclusive and from
one unpublished trial has concluded that ‘dietary fish oil supplementation for three months significantly
reduced tender joint count and morning stiffness in patients with rheumatoid arthritis.”

Role of omega 3 in oral Squamous cell carcinoma:-

According to a study by Nikolakopoulou Z et al (2013) both DHA and EPA leads to cell death and
growth arrest in human normal and neoplastic keratinocytes from the epidermis and oral cavity. They
found that EPA, at a lower dose, inhibited the growth of premalignant and malignant Kkeratinocytes more
than the growth of normal keratinocytes, whereas DHA was less selective. The growth inhibition at the
selective low doses of EPA required occupancy of the epidermal growth factor receptor (EGFR) and was
associated with a sustained activation of ERK1/2, which did not occur in non-neoplastic keratinocytes at
the same dose. PI3 kinase was not activated in parallel. Their results suggest that n-3 PUFAs may exert
some of their anticancer effects by inducing over-stimulation of ERKZ1/2 or a signalling imbalance
downstream of the EGFR pathway. They also suggested that n-3 PUFAs or their derivatives may have
potential in the prevention or reduction of aerodigestive tract and epidermal Squamous cell carcinoma.™

In one more study Omega 3 enhanced formulas with different omega3/omega6 ratios were given in post
surgical head and neck cancer patients. They were asked to consume two cans per day of either a
specially designed omega 3 fatty acid enhanced supplement with a high ratio of omega3/omega6 (I) or an
omega 3 fatty acid enhanced supplement with a low ratio of omega3/omega6 (Il). Their results suggested
improved serum protein concentrations in ambulatory postoperative head and neck cancer patients with
good tolerance in both the groups.™

Role of omega 3 in Treating oral ulcers:-

Several clinical trials have been conducted that used omega-3 acids for a variety of wounds. An omega-3
dressing has been used in the treatment of wounds with varied etiology, such as burns, diabetic ulcers, and
tropical ulcers.”?"?® So, in a study by Hashemipour MA et al (2012) effect of locally and systemically
applied n-3 fatty acids on oral ulcer recovery process was studied in rats. They found that Omega-3 fatty
acid (L and S) increases fibroblast counts and decreases PMN cell counts. Moreover, this compound causes
an increase in reepithelialization and epithelial thickness.™

In a recent clinical trial, daily omega-3 treatment achieved a significant reduction in number of ulcers,
duration of ulcers, and level of pain in patients with recurrent apthous stomatitis. Patients were advised to
take 1gm of omega 3 three times daily. Their results suggested that a daily omega-3 regimen showed
promising results as therapy for treatment and management of patients with recurrent aphthous stomatitis.*®

Role of omega 3 in Periodontitis:-

Role of omega 3 in periodontal health is a well known fact. Periodontitis is a chronic inflammatory
irreversible condition, with progressive loss of both soft and hard tissues. Periodontal disease is a major
public health concern, as it is among the most prevalent human diseases. The host inflammatory response
to predominantly gram-negative bacteria causes alveolar bone loss, which characterizes periodontitis.
Omega-3 Poly Unsaturated Fatty Acids has well-recognized anti-inflammatory properties due to which it
has shown positive results in patients with this disease in many studies.” Omega 3 intake, particularly
DHA and EPA, are inversely associated with periodontitis in the US population.®®

In a recent trial the efficacy of systemic administration of omega-3 polyunsaturated fatty acids plus low-
dose aspirin was evaluated as an adjunctive treatment to regenerative therapy of furcation defects. The
experimental group received decalcified freeze-dried bone allograft (DFDBA) + omega-3 polyunsaturated
fatty acids combined with low-dose aspirin; and control group received DFDBA + placebo. Their findings
suggested that the combination therapy demonstrated successful reduction of gingival inflammation,
reduction of pocket depth and attachment level gain® but at the same time clinical intervention studies to
date have been on small sample sizes, and this indicates there is need for larger and more robust clinical
trials to verify these initial findings.®
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To date, the treatment of periodontitis has primarily involved mechanical cleaning and local antibiotic
application. Thus, a dietary therapy, if effective, might be a less expensive and safer method for the
prevention and treatment of periodontitis.'®

In one more study the longitudinal relation between dictary ®-3 fatty acids (FAs), docosahexaenoic acid
(DHA), and eicosapentaenoic acid (EPA) to periodontal disease in community-dwelling elderly was studied.
They found that low DHA intake was significantly associated with more periodontal disease events. The
mean number of periodontal disease events for participants who consumed the lowest tertile of DHA was
approximately 1.5 times larger than the reference group, after simultaneously adjusting for possible
confounders. Their findings suggested that there may be an inverse, independent relation of dietary DHA
intake to the progression of periodontal disease in older people.**

Relation between consumption of omega 3 and risk of prostate cancer:-

One recent study reported an increased risk of prostate cancer among men with high blood concentrations
of long chain poly unsaturated fatty acids.* But a critical analysis of the study by Dr. Harris (2013) said
that Brasky et al. (2013) provided no data on fish intake or supplement use. So the question of whether
fish oil supplements or an intake of more oily fish increases prostate cancer risk was not tested. Moreover
with the Japanese intake of omega-3 fatty acids at about eight-fold that of Americans and with their blood
levels twice as high, one would expect a higher risk in them. However, the Japanese prostate cancer rate
of 22.7 per 100,000 in 2008 was dramatically lower than the U.S. rates of 83.8 per 100,000. He
explained in an interview:

“l specialize in fatty acid levels, and | was surprised at how small the omega-3 fatty acid
differences are, especially for EPA, and DHA. In our lab, we would not consider these small differences
to be biologically significant. Because of the large number of subjects in the SELECT trial, it turned out
to be statistically significant, though.”?

So, any correlation between omega 3 and prostate cancer is still not clear.

Conclusion:-

Proper nutrition plays a vital role in the well-being of a person. Presently, there is an important amount of
scientific data as related to the beneficial and protective effects of omega 3 Poly Unsaturated Fatty Acids
and their effects against inflammation, cancer and heart diseases. More studies with larger sample size
and at various sites should be conducted to highlight its effect in oral ulcers, oral cancer and chronic
periodontitis. Due to its anti-inflammatory properties can it be used in treatment of other oral inflammatory
disorders like OSMF, Oral Lichen Planus etc? is an important question to brood over and can be answered
by conducting clinical trials in these diseases as well.
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