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Nutritional aspects related to endometriosis
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This literature review analyzed the evidence on nutritional aspects related to the
pathogenesis and progression of endometriosis. Diets deficient in nutrients re-
sult in changes in lipid metabolism, oxidative stress and promote epigenetic ab-
normalities, that may be involved in the genesis and progression of the disease.
Foods rich in omega 3 with anti-inflammatory effects, supplementation with N-
acetylcysteine, vitamin D and resveratrol, in addition to the increased consump-
tion of fruits, vegetables (preferably organic) and whole grains exert a protective
effect, reducing the risk of development and possible regression of disease. Di-
etary re-education seems to be a promising tool in the prevention and treatment
of endometriosis.
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INTRODUCTION

Changes in eating habits occurring since the domestication
of animals, by the end of the nomadic era and with the ad-
vent of agriculture, have brought consequences for the
health of humankind in general, especially if we consider
that the human body is still metabolically programmed to
the hunter-gatherer diet (lean meat of wild animals and un-
cultivated plants) and a more active lifestyle.!

In recent decades, there has been a change in the di-
etary pattern, once rich in natural foods with mono and
polyunsaturated fatty acids, fiber, vitamins, minerals, an-
tioxidants and phytochemicals to refined, processed and
canned foods, with a large amount of pesticides, colo-
rants, preservatives, acidulants, flavorings and stabilizers.
Western diets often have a high energy and low nutrition-
al content (high intake of refined foods, fast food and low
consumption of fruits, vegetables and whole grains).?

Factors such as anxiety, stress, pollution, sedentary
lifestyle, environmental toxins, pesticides, dioxins and
phthalates, polychlorinated biphenyls (PCB’s) and xeno-
biotics, among others, generate imbalances in the body, as
they increase circulating free radicals, favoring oxidative
stress with increased nutritional demand. Given that the
current diet is already deficient in nutrients, the established
imbalance may contribute to the onset or worsening of dis-
eases, such as endometriosis, recurrent miscarriages, pre-
mature menopause, unexplained infertility, and more.?
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Copious evidence suggests that oxidative stress is in-
volved both in the pathogenesis and the pathophysiolo-
gy of endometriosis.> Genetic, environmental and life-
style factors appear to be associated with the development
and maintenance of endometriosis. Among the environ-
mental aspects, nutrition has been little studied, despite
evidence showing its impact on the origin and progres-
sion of the disease.**

The first scientific article that addresses the subject
was published in 2004, by Parazzini et al. The authors
evaluated 504 women aged between 20 and 65 years, us-
ing a food frequency questionnaire. They found that the
highest weekly intake of fruits and vegetables was inverse-
ly associated with risk of developing the disease (vegeta-
bles: RR 0.3; 95CI 0.2-0.5, p=0.002; and fruits: RR 0.6;
95%CI 0.4-0.8, p=0.002). In contrast, consumption of red
meat, cold cuts and sausages has been identified as a risk
factor for the development of the disease.®

In this field, studies have faced difficulties arising
from differences in dietary habits in different regions,
the different composition of the same food in certain
countries and a lack of homogenization to evaluate eat-
ing habits (food frequency questionnaire, habitual recall,
seven-day recall, weighing of food, etc.).* Another obsta-
cle is the influence of pain on the eating habits of wom-
en affected by changing appetite, and consequently the
choice of diet.
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Despite the difficulties and disagreements among au-
thors, the objective of this study was to assess recent ev-
idence on nutrition and eating habits in relation to en-
dometriosis.

MEeTHODS
The largest medical information databases (Medline-
Pubmed, Lilacs and Cochrane Library) were searched for
the keywords “endometriosis” AND “nutrition” OR “diet”
AND “oxidative stress” OR “inflammation” OR “Omega”
OR “fatty acids” OR “antioxidants” OR “epigenetics” OR
“n-acetylcysteine” OR “vitamin D” OR “resveratrol”, over
the last 10 years.

Of the 113 articles retrieved, 31 were selected in Eng-
lish, French or Spanish based on title and abstract. By
reading the abstracts and articles, we selected 21 articles
deemed most relevant to this review. Articles related to
molecular biology and case reports, which would not have
practical applicability, were excluded.

We analyzed 10 case-control studies, 2 prospective
studies, 1 randomized prospective study, 1 cohort study,
6 review articles, 2 communications and 2 book chapters.

PATHOPHYSIOLOGY AND NUTRITION

In the typical lesions of the disease, the cells grow, differ-
entiate out of the uterus, and retain their ability to re-
spond to hormonal proliferative stimuli. Furthermore,
excess estrogen stimulates the formation of large amounts
of prostaglandins (from the even series), promoting in-
flammation and, consequently, a painful stimulus.”®

During the progression of the disease, changes occur
resulting in abnormal immunological antigen-antibody
reactions, contributing to the increase of pro-inflamma-
tory agents.” Women with endometriosis have a higher
concentration of lipid peroxidation markers in the blood
and peritoneal fluid, which promotes cell adhesion and
activation of macrophages. These, in turn, release reac-
tive oxygen and nitrogen species, leading to oxidative
stress.’

Nutrient (folic acid, vitamin B12, zinc and choline) de-
ficiency may interfere with DNA methylation, resulting in
epigenetic abnormalities, given that it alters the expression
or silencing of certain CpG (cytosine-phosphate-guanine)
genes. In endometriosis, CpG hypomethylation can lead
to overexpression of steroidogenic factor 1 (SF1) or estro-
gen receptor 3 (ER-B), with a consequent increase in the
levels of estradiol and prostaglandin E2 (PGE2), favoring
inflammation and cell growth.® Furthermore, the change
in methylation of five-week embryos may predispose them
to the development of endometriosis in adulthood.?

Various types of food demonstrate the ability to in-
terfere in these stages of the pathophysiology. Among
those that decrease the risk of developing the disease, we
cite vegetables, legumes and whole grains, rich in nutri-
ents (folate, methionine, vitamin B6, vitamins A, C and
E) that act on the genome by changing the gene expres-
sion and influencing DNA methylation. Diets deficient
in these nutrients show alterations in lipid metabolism,
oxidative stress and epigenetic abnormalities.*

Although controversial, in 2011, Trabert et al. found
that the higher consumption of fruits (2 servings or more
versus one serving or less a day), the greater the risk of de-
veloping the disease (RR=1.5,95CI 1.2-2.3, p= 0.04). With
regard to vegetables, the authors found no association.
This data can be justified considering that currently pes-
ticides (organochlorines, organophosphates, bipyridines)
and dioxins are used in the cultivation of fruit - these
pesticides generate reactive oxygen species and reduce
the antioxidant capacity of fruits and vegetables, an ef-
fect that may be reversed through the consumption of
organic fruit. In addition to interfering in the antioxi-
dant capacity of fruits, organochlorine interferes with
hormonal pathways, acting on estrogen and androgen
receptors.>?

It is noteworthy that the presence of organochlorine
and pesticides in fruits should not contraindicate their
consumption. This is merely a warning for prescribers
and consumers, who should prefer organic ingredients
and, whenever possible, remove the skin from foods that
are usually contaminated.

In addition to being a source of nutrient antioxidants,
fruits and vegetables favor the increase of estrogen excre-
tion, contributing to hormonal regulation, as these
foods contain a significant amount of fiber and nutrients.

Nutrients such as calcium, zinc, selenium, vitamin C,
vitamin E and bioactive compounds in foods (such as
phytochemicals - carotenoids, flavonoids, indoles, iso-
thiocyanates) influence health, interfering with process-
es closely related to the pathophysiology of endometrio-
sis, as well as hormonal balance, cell signaling, control of
cell growth, apoptosis and so on.*?

Polyphenols (anthocyanins, hydroxybenzoic acids, fla-
vones, isoflavones, lignans, resveratrol) are compounds
present in foods that have the ability to modulate the ac-
tivity of enzymes, as well as strong antioxidant properties.'?

Resveratrol, a polyphenol found in the skin of dark
grapes and jabuticaba (Myrciaria cauliflora, also known as
Brazilian grape) has demonstrated antineoplastic, anti-
inflammatory and antioxidant action. The administra-
tion of 10mg/kg/day of resveratrol in a rat model (compared
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with saline solution) reduced the size of endometrial im-
plants, as well as the levels of vascular endothelial growth
factor (VEGF) in the plasma and peritoneal fluid, and of
monocyte chemotactic protein (MCP-1) in the peritone-
al fluid. Furthermore, it increased suppression of VEGF
in endometrial tissue and favored histological changes
in the focal point of the disease after treatment.'*

Red meats are associated with higher concentrations
of estradiol and estrone sulfate, and their consumption
contributes to increased levels of circulating steroids,
collaborating with the maintenance of the disease.® It is
a food that contains arachidonic acid (omega 6) which,
in excess, increases pro-inflammatory substances, and
contains dioxins - xenobiotics that act as endocrine dis-
ruptors.®

Arachidonic acid, an omega-6 polyunsaturated facty
acid (w6) - derived from animal foods and decomposed
from vegetable oils - is a substrate for the synthesis of
prostaglandins and even-series leukotrienes (PGE and
LTB4) with marked inflammatory action. Omega 3 (w3)

- eicosapentaenoic and docosahexaenoic acid - (fish oil,
chia oil and flaxseed oil) is a substrate for the synthesis
of odd-series chemical mediators (PGE3 and LTBS) with
less inflammatory activity.!>16

Both omega 3 and arachidonic acid are synthesized
by delta 5 and delta 6 desaturase, so the more omega 3,
the less inflammatory substances are synthesized.'s!'¢ Al-
though there is no consensus, a ratio of around 2:1 to 4:1
(06:03) is suggested. A few decades ago (the period be-
fore the age of industrialization) the w6:m03 ratio was
around 1:1 to 2:1, as a result of the greater consumption
of vegetables and seafood. In recent years, these indexes
have achieved ratios between 10:1 to 20:1 and even 50:1,
due to increased consumption of refined vegetable oils,
lower consumption of seafood products and reduced con-
sumption of fruits and vegetables.!*

The change in the w6:w3 ratio is associated with in-
creased menstrual pain and hormonal and autoimmune
disorders in women with endometriosis.’” In 2011, Sava-
ris and Amaral found that women with endometriosis
had a lower consumption of polyunsaturated fatty acids
(w3 and w6) than the control group and lower than rec-
ommended, resulting in an imbalance in the formation
of long chain polyunsaturated fatty acids (03).

Some authors suggest that supplementation with
omega 3 can slow the growth of endometrial implants,
reduce pain and inflammation, and improve the quality
of life of women with stage III and IV endometriosis.'® In
2008, Natsu et al. found that supplementation with EPA
(eicosapentaenoic acid) led to a reduction in the thick-

ness of the endometrial tissue interstitium, suggesting
that the inflammatory process of endometriosis must be
concentrated in this region.

Trans fat intake was assessed by the Nurses Health
Study II."¥ Women who consumed foods containing hy-
drogenated vegetable fat the most (margarine, some breads
and cookies, snack foods, fried foods, processed prod-
ucts) were 48% more likely to develop the disease than those
who consumed less (RR=1.48 - 95CI 1.17-1.88 p=0,001).
This type of fat is associated with metabolic molecules
that participate in inflammatory processes (TNF, TNF
receptor, IL-6, CRP).

Further considering the population of the Nurses
Health Study, the authors found that food (not supple-
ments) rich in thiamine, folate, vitamin C and vitamin E
were related to a lower rate of diagnosis of endometriosis.
It is believed that supplements do not exert the same ef-
fect as food because various nutrients and bioactive com-
pounds that interact with each other are found in the diet.”

Vitamins A, C and E are antioxidant nutrients that
prevent lipid peroxidation, a phenomenon that contrib-
utes to the development and progression of chronic dis-
eases with inflammatory characteristics.?” Corroborating
these data, Mier-Cabrera et al.? found a reduction in mark-
ers of oxidative stress in patients with endometriosis with
administration of a diet rich in vitamins A, C and E for
four months.

In recent years, vitamin D has been extensively stud-
ied for its anti-inflammatory, immunomodulatory and
antiproliferative action in addition to its known action
on bone metabolism.

Lymphocytes CD4, CD8, macrophages and dendrit-
ic cells express receptors and enzymes that metabolize
and activate vitamin D, suggesting that 1,25-dihydroxyvi-
tamin D (metabolically active form) can be produced lo-
cally, performing an autocrine and paracrine role in the
endometriosis focus or lesion?!.

In the endometrium, the active form of vitamin D re-
duces the synthesis of IL-6, TNF 20 and prostaglandins
by suppressing COX-2 expression. Besides increasing pros-
taglandin inactivation of 15-hydroxy prostaglandin de-
hydrogenase, high concentrations of 1.25(OH)-D inhib-
it PG (prostaglandin)?®! receptor expression.

When a group of women with dysmenorrhea received
a dose 0f 300,000 IU of vitamin D before the menstrual
cycle there was a reduction of pain and nonsteroidal an-
ti-inflammatory (NSAIDs) use during the two-month
study, compared to the placebo group. Response was
greater in patients who reported worst pain severity at
the start of the study.*!
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Ngb et al. found that N-acetylcysteine (found in foods
with red pigments, garlic, onions, broccoli, Brussels
sprouts, oatmeal and wheat germ) regulates cell prolifer-
ation and activation of ERK % in endometriotic cells, and
reduces the production of hydrogen peroxide by reduc-
ing oxidative stress.*

N-acetylcysteine (NAC) is the acetylated form of cys-
teine (amino acid) which, when supplemented, has been
shown to reduce the size of the endometrioma, replacing
proliferative behavior with differentiating behavior, and
decreasing the inflammatory and invasive activity.?

In a case-control study, Porpora et al. assessed the di-
ameter and volume of endometrioma in women supple-
mented with 1800mg of NAC (600 mg/3 times a day or
placebo).** This supplementation was given for 3 days in
a week, with a washout of 4 days, for a period of 3 months.
A reduction in the diameter of the cyst was seen in treat-
ed patients compared to the untreated ones (-1.5mm x
6.6mm, p=0.001).

CoNncLusIoN

There are few studies on the nutritional aspects related
to endometriosis; however, as in a number of chronic dis-
eases, the role of nutrients in the pathophysiology of such
diseases has received more attention. For the treatment
and control of endometriosis, hormonal medications are
the only options currently available, often without ther-
apeutic success and with numerous side effects.

This review allows us to conclude that there is evi-
dence that food and nutrients influence both the patho-
genesis and progression of the disease, leading to the pos-
sibility of alternative, adjuvant treatments to those
suffering from the disease.

It is known that the treatment of endometriosis is mul-
tidisciplinary. As such, interferences in this field through
the incorporation of nutritionists into teams may, in the
coming years, assume an important role in preventive and
therapeutic results for combating the disease.

Resumo
Aspectos nutricionais relacionados a endometriose

Esta revisdo de literatura analisou as evidéncias sobre as-
pectos nutricionais relacionados com a etiopatogenia e
a progressio da endometriose. Dietas deficientes em nu-
trientes refletem-se em alteracdes no metabolismo lipidi-
co, estresse oxidativo e favorecem anormalidades epige-
néticas que podem estar envolvidas na génese e na
progressdo da doenca. Alimentos ricos em 6mega-3, com

efeito anti-inflamatério, suplementacio com N-acetilcis-
teina, vitamina D e resveratrol, além do maior consumo
de frutas, verduras (preferencialmente organicas) e ce-
reais integrais, exercem efeito protetor, com redu¢io no
risco de desenvolvimento e possivel regressio da doenca.
A reeducagio alimentar parece ser uma ferramenta pro-
missora na prevencio e no tratamento da endometriose.

Palavras-chave: endometriose, dcidos graxos 6mega-3,
dieta, alimentacio, habitos alimentares, vitamina D.
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