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INTRODUCTION
Essential fatty acids are polyunsaturated fatty acids (PUFAs) 
that are not synthesized in the organisms. Therefore, PUFAs are 
needed to be supplied through the diet for proper functioning 
of the metabolic processes. There are several sources of PUFAs, 
such as some oils (soybeans and canola), some seeds (pumpkin, 
chia, and sunflower), leafy vegetables, nuts, fish, and shellfish1. 
The essentiality of these acids was defined in 1930, when rats 
fed with a deficiency of PUFAs developed dermatological, renal, 
and visual problems and fertility disorders, and that the rein-
troduction of these acids reversed the symptoms1-3. PUFAs are 
considered essential because they are the precursors of import-
ant substances, such as prostaglandins (PGs), thromboxanes 
(TXs), and leukotrienes (LTs), denominate eicosanoids2, and 
act in various functions of the organisms.

The nutritional supply is generally ample, and PUFAs may 
find in various types of food. Basically, there are two types of 
PUFAs, namely, omega-3 and omega-6, defined by the location 
of the first double bond in the initial molecule of the carbon 
atom in relation to the methyl end of the chain2,3. The three 
types of omega-3 fatty acids involved in human physiology are 
alpha-linolenic acid (ALA), found in plant oils, eicosapentaenoic 
acid (EPA), and docosahexaenoic acid (DHA). Linolenic acid 
(LA), the shortest chain of the common omega-6 fatty acids in 
the human diet, is categorized as an essential fatty acid because 
the human body cannot synthesize it2,3. 

The omega-6 fatty acids are precursors to endocannabinoids, 
lipoxins, and specific eicosanoids. LA converts to gamma-lin-
olenic acid (GLA), while GLA converts to EPA. GLA is a pre-
cursor to prostaglandins and leukotrienes. EPA is a precursor 
of anti-inflammatory factors (lipoxins, resolvins, and protec-
tins)3,4. In some situations, such as aging, insulin resistance, 

autoimmune diseases, obesity, a diet with a predominance of 
saturated fats, and alcohol intake, there is a tendency for the 
activity of enzymes involved in PUFA metabolism to decrease, 
requiring the introduction of supplementary diet consumption5. 

The balance between the intake of omega-3 and omega-6 
fatty acids prevents the appearance of chronic inflammatory dis-
eases, cardiovascular diseases, and some cancers. The “Western 
diet” has more LA than ALA. There are controversies about the 
ideal ratio, but it is considered ideal when the ratio between 
omega-3 and omega-6 is 1:4, respectively, to avoid the risk of 
developing cardiovascular diseases6. 

The action of polyunsaturated  
fatty acids on immunity

Although immunity and resistance to infection are dependent on 
several factors, and therefore very different between people, nutrition 
can significantly influence it not only as a factor but also as interact-
ing with others (genetics, environment, and lifestyle). Among the 
nutrients, there is a prominent place for essential fatty acids6,7. 

Omega-3s have been well studied and shown to play a sig-
nificant role in cellular immune function. Omega-6s have not 
seemed to perform that preponderantly. In many studies, they 
are used as controls for omega-3s. This potent activity of ome-
ga-3s is due to their high capacity to inhibit the production of 
inflammatory mediators. Among these eicosanoids, everything 
indicates that they also participate in a process of gene activa-
tion, prostaglandin E2, and some leukotrienes. There are also 
pro-inflammatory cytokines, adhesive molecules, platelet-ac-
tivating factors, and reactive oxygen and nitrogen species7.

An extensive and detailed review addresses the metabolic and 
genetic mechanisms of PUFA action on immunity and inflam-
mation. They demonstrate that this process is, in many respects, 
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quite paradoxical, as, in similar situations, it sometimes leads to 
even opposite effects. The conclusion they reach is that there are 
many individual variables, both metabolic and even genetic, and 
that, therefore, there is no way to establish a dose or a therapeu-
tic scheme with them, as this has to be established individually8.

Asthma and allergic rhinitis
Based on the prior knowledge, leukotrienes are very import-
ant in triggering asthma. In fact, leukotrienes come from the 
metabolism of arachidonic acid (AA), via the 5-lipoxygenase 
pathway, and that they also have numerous pro-inflammatory 
properties, which also significantly contribute to the onset of 
asthma and allergic rhinitis. Some authors decided to study 
the activity of a mixture of borage oil and echium oil, i.e., 
another borage, which are rich in omega-6 fatty acids (and 
therefore do not produce AA in their metabolic cascade) and 
its impact on the inflammatory mechanism9. Specifically, they 
selected 37 asthmatic participants and divided them into four 
groups. Each group received capsules of a mixture of oil from 
the two plants (1,000 mg of echium and 1,300 mg of borage), 
respectively, in increasing doses for each group, for three weeks. 
The authors found a decrease in the PUFA levels and an attenu-
ation of the production of leukotrienes in patients with asthma9. 

Several studies since the 1980s have shown that oils rich in 
GLA can promote improvements in various inflammatory dis-
eases, such as asthma, atopic dermatitis, and rheumatoid arthritis. 
Some of the studies evaluated the combination of omega-6 and 
omega-3 and demonstrated a reduction in cytokines and leuko-
cyte contribution, including in patients with severe lung injury, 
requiring intensive care. However, these studies did not have uni-
formity, and the number of participants was low. Therefore, further 
studies are necessary for a consistent framework of conclusions8.

Studies show that populations who use the “Mediterranean 
diet” present fewer cases of asthma than those who eat the 
“Western diet.” The Mediterranean diet, rich in vegetables and 
fish, is a great source of essential fatty acids. The “Western diet” 
tends to be pro-inflammatory. In addition, this diet favors obe-
sity, another triggering factor for asthma10. 

Rheumatoid arthritis
Rheumatoid arthritis occupies a prominent place among autoim-
mune diseases. Pathogenesis is associated with the inflammatory 
agents that infiltrate the joints, producing swelling and pain. 
Several studies have proven the action of omega-3 fatty acids in 
improving the clinical picture of this disease. Some omega-6s 
exert this benefit, especially GLA, found in borage, evening 
primrose, and black currant, because this substance may be 
converted to dihomo-gamma-linolenic acid (DHLA), which 
has a potent anti-inflammatory11. 

A double-blind study was carried out dividing 60 patients 
into three groups of 20, in which all participants received the 
recommended traditional treatment. The first group of patients 
also received a daily postprandial dose of five fish oil capsules 
(300 mg of DHA, 200 mg EPA, and 100 mg of other PUFAs); 
the second group received a daily postprandial dose double cap-
sules of the first group and two capsules of evening primrose oil 
(each containing 1,300 mg–949 mg LA and 117 mg GLA); and 
the third group received only placebo. Clinical improvement 
was observed in both the first and second groups11. 

Action on cardiovascular health

Myocardial infarction and stroke
About one-third of deaths around the world may be attributed 
to atherosclerosis that causes cardiovascular disease and stroke12. 

PUFAs are the potent inhibitors of 3-hydroxy-3-methylgl-
utaryl coenzyme A (HMG-CoA) reductase that is essential in 
cholesterol metabolism. Statins act on this enzyme, known as 
potent lipidemia reducers, so significantly involved in athero-
sclerosis and, consequently, in infarction and strokes. There are 
strong indications that PUFAs act as mediators of statin action. 
If administered together, as a medicine, they can potentiate 
its action on the protection. PUFAs act as antiplatelet agents 
which is considered an important action in both the treatment 
and prevention of myocardial infarction13. 

Based on the knowledge that PUFAs, especially omega-3s, 
play a major role in atherosclerosis, although omega-6s are con-
sidered antagonists (due to their pro-inflammatory action), 
some omega-6s also play a beneficial role. Significant in this 
process, a group of British and Israeli researchers sought to 
investigate the mechanisms. Their studies led to the determi-
nation of several cellular mechanisms. In addition, the authors 
demonstrated that DHLA, derived from GLA, may play an 
important role in this process12,13.

DHLA has an antithrombotic activity, which is important 
for decreasing arterial thrombotic events that lead to circulatory 
obstruction and serious damage. Although statins promote an 
obvious improvement in the prognosis of cardiovascular, they 
present side effects, which decrease the treatment adherence. 
PUFAs have been referred to as having great therapeutic and 
adjuvant possibilities for a long period of treatment. As inflam-
mation is closely linked to the action of cytokines, in triggering 
atherosclerosis, DHLA has been proven to decrease the release 
of these cytokines. However, further studies are necessary12. 

Systemic arterial hypertension
Following the data recorded in the National Health and Nutrition 
Examination Survey (NHANES) 2007–2014, the adequate 



Lopes, C. M. C. et al.

1211
Rev Assoc Med Bras 2021;67(9):1209-1212

balance between omega-6 and omega-3 intake is associated 
with a lower incidence of hypertension14.

A study carried out with postmenopausal hypertensive 
patients with 2 g of GLA per day for six months proves the 
effect on blood pressure without the appearance of side effects15. 

PUFAs influence the action of the renin-angiotensin sys-
tem, acting in the reduction of hypertensive processes. Its action 
is known to improve renal plasma flow, reduce renal vascular 
resistance, and favor glomerular filtration. This effect may act 
protectively and preserve kidney function13-17.

Dry eye syndrome
Dry eye is a problem that can interfere a lot in people’s daily lives, 
especially affecting activities that require the use of vision, such as 
reading, driving at night, using the computer, and so on, both pro-
fessionally and for dilettantism. Some factors seem to influence its 
appearance, such as aging, female gender, inflammatory and immune 
processes as well as hypoestrogenism and hyperprolactinemia17,18. 

PUFAs, especially omega-3 and omega-6, seem to amelio-
rate the prevalence of dry eye. In fact, the authors suggested 
that effect after systematic review1. After three generations of 
rats were fed with the omega-3 deficit, there was no difference 
in the severity of the condition (dry eye) in the group with and 
without deficiency. However, several clinical studies, using both 
topically and by ingestion, diets or supplements balanced with 
omega-3 and omega-6 have shown an improvement in the syn-
drome. The explanation lies in the anti-inflammatory action of 
these fatty acids and leads to the obvious suggestion of prescrib-
ing them to the affected people. However, further study is neces-
sary for adjusting the dose for the routine therapeutic protocol1.

Obesity and colorectal cancer
It is well known that obesity is an inflammatory disease and 
plays an important role in the development of colorectal can-
cer. In fact, adipocytes release immunosuppressive signals, 
associated with a pro-inflammatory state, and omega-6s seem 
to be of importance in this process. The nutritional diet with 
the imbalance between omega-3 and omega-6 may participate 
in the pathogenesis of colorectal cancer, although increasing 
inflammation, acting on lymphocytes, and interfering with the 
release of cytokines and chemokines16.

Action in menopause
Although the use of essential fatty acids is not usually high-
lighted among the various treatment options, some authors have 
administered them to climacteric patients, including studies 
in Brazil. Although, in some of them, there was no difference 
between treated cases and controls, some described benefits 
such as improved well-being and quality of life, improvement 
in symptoms such as memory capacity and depressive states 
and irritability, and even symptoms, i.e., vasomotor, with the 
use of omega-6 capsules with ³2 g per day. Improvements were 
also found in processes associated with the climacteric patients, 
such as high blood pressure and even the distribution of body 
fat (a risk factor for heart disease and the leading cause of lethal-
ity worldwide)15,17.

Action during pregnancy
Discussing the importance of the Mediterranean diet, rich in 
vegetables and fish, that this diet therefore promotes the admin-
istration of essential fatty acids and that people who are nour-
ished with this type of food are less prone to asthma, it is also 
reported that the administration of fatty acids, such as GLA, 
during pregnancy promotes the birth of children with a lower 
incidence of allergic problems, such as asthma10. 

A Cochrane review addressing studies with the admin-
istration of omega-3 supplements during pregnancy (cover-
ing a total of almost 20,000 patients) suggested that these 
substances may reduce the preterm births, despite a certain 
increase in prolonged pregnancies beyond 42 weeks, which 
increased the need for interventions. The authors suggest that 
therefore the administration of supplements with omega-3 to 
pregnant women may be an option for pregnancy19. They also 
confirm the beneficial action of DHA during pregnancy and 
breastfeeding for at least 6 months with a positive response in 
cognitive abilities20.

CONCLUSION
PUFAs participate in several metabolic processes acting not 
only in the prevention but also in the treatment of several dis-
eases. Corroborating the aforementioned authors, we indicate 
a nutritional diet with PUFAs for improving female health.
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