Rocz Panstw Zakl Hig 2016;67(4):419-426

ORIGINAL ARTICLE
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ABSTRACT

Background. PCOS (polycystic ovary syndrome) is called a pathology of the XX century and affects at least 10-15%
women of childbearing age. The therapy involves pharmacotherapy of hormonal imbalance, as well as the change of
lifestyle, including the diet.

Objective. Performing the quantitative assessment of components of diets of women with PCOS, comparing the results
with current dietary standards for Polish people and defining dietary requirements for the patients.

Material and Methods. The study was performed on 54 women of childbearing age (average age 26.03+ 5.52) with PCOS
syndrome diagnosed according to on the Rotterdam criteria. Anthropometric measurements of the patients were made and
BMI and WHR calculated. Quantitative assessment of women’s diets was performed based on the analysis of 3-day food
diaries and food records taken from the previous 24h with the interview method. The data were introduced to a dietary
software DIETA 5.0, calculating the average intake of the energy, nutrients, vitamins, minerals, cholesterol and dietary
fibre. The obtained results were compared to Polish dietary guidelines.

Results. Examined group was characterized by increased waist circumference (98.71+ 13.6 cm) and an average WHR was
0.92+ 0.08. An increased average value of BMI was also shown (28.91=+ 5.54 kg/m?). The patients consumed, on average,
1952.54+472.7 kcal daily, and the risk of insufficient intake of protein was determined in 36.7% of examined women. The
highest risk of deficiency in minerals in women with PCOS was related to calcium (634 mg), potassium (3493 mg) and
magnesium (250.1 mg), whereas with reference to vitamins deficiency as much as 70% of tested women were at risk of
insufficient intake of folic acid, 36.7% of them - vitamin C, and 26.7% - vitamin B12. The average consumption of vitamin
D was at the level of 3.4 pg. Test group was characterized by excessive average consumption of total fat (50%), SFA
(70.4%) and saccharose (50%). The percentage of people with excessive average intake of cholesterol was at the level of
40.74%. As much as 83.3% patients consumed too low amounts of dietary fibre in their diets (<25g).

Conclusions. In diet therapy of women with PCOS there should be higher intake of folic acid, vitamins D and C, cobalamin,
dietary fibre and calcium. The consumption of total fats, saturated fatty acids and cholesterol should be reduced, as through
facilitating the development of diabetes and cardio-vascular diseases, they affect the dysfunction of ovaries. The diet of
some of the patients should be also supplemented by potassium, magnesium and zinc. The introduction of a properly
balanced diet should be the key in the treatment of women with PCOS diagnosed according to Rotterdam criteria.
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STRESZCZENIE

Wstep. Syndrom policystycznych jajnikow (PCOS) nazywany jest patologia XX wieku i dotyka co najmniej 10—-15% kobiet
w wieku reprodukcyjnym. Terapia dotyczy zarowno leczenia farmakologicznego zaburzen hormonalnych, metabolicznych
jak rowniez zmiany stylu zycia, w tym sposobu Zywienia.

Cel. Ocena sktadu ilosciowego jadlospisow kobiet z PCOS, poréwnanie go z obowigzujacymi normami zywienia dla
ludnosci polskiej oraz sprecyzowanie zalecen zywieniowych dla pacjentek.

Material i metody. Badaniami obj¢to 54 kobiety w wieku rozrodczym, z rozpoznanym, wedtug kryteriow Rotterdamskich,
zespotem PCO (Sredni wiek to 26,03+ 5,52 lat). Wykonano pomiary antropometryczne oraz obliczono wskazniki BMI
i WHR. Oceny ilosciowej sposobu zywienia kobiet dokonano w oparciu o analiz¢ trzydniowych dzienniczkéw oraz
jadlospisu zebranego metoda wywiadu o spozyciu z ostatnich 24 godzin. Dane wprowadzono do programu dietetycznego
DIETA 5.0, obliczajac $rednig podaz energii, sktadnikow odzywczych, witamin, sktadnikow mineralnych, cholesterolu
oraz blonnika. Uzyskane wyniki pordwnano z obowigzujacymi w Polsce normami Zywienia.
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Wyniki. Badana grupa charakteryzowata si¢ zwigkszonym obwodem pasa 98,71+ 13,6 cm, a srednia WHR byla rowna
0,92+ 0,08. Wykazano zwigkszona $rednig warto$¢ wskaznika BMI (28,91+ 5,54 kg/m?). Pacjentki spozywaly $rednio
1952,54+472,7 kcal dziennie, a zagrozenie niedostatecznym spozyciem biatka stwierdzono u 36,7% badanych kobiet.
Najwigksze ryzyko wystapienia deficytu sktadnikoéw mineralnych u kobiet z PCOS dotyczyto wapnia (634 mg), potasu
(3493mg), magnezu (250,1 mg) natomiast wsréd witamin az 70% kobiet badanych byto zagrozonych niewystarczajacym
spozyciem folianéw, 36,7% niedoborem witaminy C a 26,7% witaming B12. Srednie spozycie witaminy D ksztattowato
si¢ na poziomie 3,4 ug. Badana grupa charakteryzowata si¢ nadmiernym $rednim spozyciem ttuszczu ogotem (50%) NKT
(70.4%) 1 sacharozy (50%). Odsetek osob z nadmiernym $rednim poborem cholesterolu byl na poziomie 40.74%. Az
83.3% pacjentek mialo zbyt niska podaz btonnika w diecie (<25g).

Whioski. W dietoterapii kobiet z PCOS nalezy zwigkszy¢ podaz folianéw, witaminy D i C, kobalaminy, btonnika oraz
wapnia. Powinno ograniczy¢ si¢ spozycie tluszczu ogoétem, nasyconych kwasow tluszczowych i cholesterolu ktore
poglebiajac rozwoj cukrzycy i chordb sercowo-naczyniowych wplywaja na dysfunkcj¢ jajnika. Diet¢ czgsci pacjentek
z PCOS nalezatoby rowniez uzupetni¢ w potas, magnez, cynk. Wprowadzenie prawidtowo zbilansowanej diety powinno

by¢ kluczem w leczeniu kobiet z PCOS rozpoznawanych kryteriami Rotterdamskimi.

Stowa kluczowe: zespol policystycznych jajnikow, PCOS, zywienie, dieta, skladniki pokarmowe, niedobory zywieniowe

INTRODUCTION

It is estimated that PCOS occurs in ca. 10-15%
women of childbearing age [12]. It is called a pathology
of the XX century, since it can cause numerous health
issues. The symptoms occurring in this syndrome
are mainly related to lower fertility, menstruation
disorders and hyperandrogenism, which is manifested
by acne and hirsutism.

Several concepts of the development of PCO
syndrome are considered, including ovarian, insulin-
dependent and gonadotropic concepts. Improper
dietary habits are often noticed among the women with
PCO syndrome, and those are related to the intake of
food of low nutritional value and high energy content,
which seems to be in accordance with the concept
of insulin-dependent cause of PCOS. As reported
in the literature, insulin increases the production of
androgens, what affects ovarian theca cells, and leads
to higher concentration of those hormones in women
with PCOS, as compared to healthy ones [26]. It has
been proposed that insulin activates the expression
of CYP-17 gene, which takes part in androgens
production [40]. Insulin sensitizes ovarian granulosa
cells to LH too quickly, thus stops the maturation of
the follicle. LH acting synergistically with insulin
leads to the activation of androstenedione synthesis
and hormonal imbalance [40].

It also seems that insulin indirectly affects steroid
genesis via insulin-like growth factor (IGF-1). Its
elevated concentration in follicle fluid contributes,
together with insulin, to increased androgenesis, as
well as to premature ovarian follicle atresia. The
reciprocal effect of insulin-like growth factor (IGF-
1) strengthens the above mentioned symptoms [14].
Moreover, the studies showed that the increased
concentration of testosterone in blood of women with
PCOS is also affected by decreased production of
SHBG (sex hormone binding globulin) by the liver,
caused by inhibiting activity of insulin [19].

Women eating habits are determined, among
others, by the habits taken from family home, economic
status, culture (religion, tradition), education, origin
and age. The relation between level of nutritional
education and the risk of breast cancer was shown by
[17]. According to Chavarro et al. [10], fertility can
be improved by lowering the consumption of trans
fats with simultaneous increase in consumption of
monounsaturated fatty acids, limiting the intake of
animal proteins in exchange for plant proteins, diet
rich in dietary fibre and products with low glycemic
index (GI), consumption of full fat dairy products
and proper amount of minerals and vitamins in a diet.
In studies of Chavarro et al. [11] it was shown that
both the reduction in animal proteins in favour of
plant protein and the increase in the consumption of
plant protein resulted in lowering the risk of infertility
caused by ovulation disorders. This fact justifies
reduced secretion of insulin and higher sensitivity
to it after the consumption of products being the
source of plant proteins. Some sources report the
consumption of plant proteins influences the decrease
of the concentration of insulin-like growth factor
1 (IGF-1), which is involved in the development of
PCOS [33]. However, no negative effect on fertility
was shown after the consumption of fish and eggs
proteins. Taking into consideration other risk factors,
the increase in the consumption of trans fatty acids
and carbohydrates by 2% of the energy intake, instead
of polyunsaturated fatty acids (omega 6), causes
increased risk of infertility among women by 76% and
73%, respectively [11] as well as obesity increases risk
of hypercholesterolemia in women in reproductive age
[31]. Metabolic and hormonal parameters in the group
of women with PCOS are improved by cis fatty acids,
in comparison to trans fatty acids, which was proved
in the study of Kasim-Karakas et al. [20]. Trans
isomers of fatty acids lower the activity of peroxisome
proliferator-activated receptors y (PPAR), leading to
increased ovulation disorders [7]. The consumption
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of dietary fibre is equally important. As shown in
the studies of [13], the increased consumption of
dietary fibre by 10g, in group of women aged 32
and above, lowered the risk of fertility disorders due
to ovulation disorders by 44%. It is also known that
vitamin B6 influences the maintenance of the proper
concentration of progesterone in blood, therefore
proper consumption of the products rich in this vitamin
(lean meat, milk, eggs, grain products, dry legumes) is
justified. The deficiency in vitamin B12 can contribute
to the disorders in ovulation and embryo implantation.
This vitamin is essential to produce red and white
blood cells. In diet, the sources of vitamin B12 are
products of animal origin, mainly eggs, meat and fish.
Thus women with PCOS being on a vegetarian diet
should take supplements being the source of group B
vitamins, due to risk in their deficiencies [25]. Inositol
also belongs to the group of B vitamins. There are nine
stereoisomers of inositol (chemical compounds, which
atoms are bounded in the same sequences differing by
spatial arrangement), including myo-inositol (MYO)
and D-chiro-inositol (DCI). Everyday diet supplies
ca. 1g of inositol, mainly in form of myo-inositol.
Data from the literature confirm, that in women with
PCO syndrome the insulin resistance is affected by
the deficiency in inositol. The intake of myo-inositol
sensitizes the tissues to insulin, thus leading to decrease
in insulin resistance. Inositol influences the process
of maturation of an egg cell, because it lowers the
concentration of LH, prolactin and testosterone [22].
Inositol phosphates are the molecules built from myo-
inositol. They are classified as auxiliary antioxidants,
the so called synergistic antioxidants. They do not
directly stop the oxidation chain reaction, but they can
enhance the activity of main antioxidants. The sources
of inositol phosphate are dry legumes, seeds of oil
plants and grains.

Proper intake of antioxidants in a diet, including
vitamins C and E, pB-carotene, zinc, copper, selenium
and coenzyme Q10, protects against free radicals
(lipid peroxides). Their adverse effect on the organism
is based on triggering oxidative stress, and, as
a consequence, the damage of, among others, cellular
membranes [28]. Additionally, vitamin E takes part
in reproductive processes and regulates the activity
of internal secretion. Low concentration of vitamin E
(its sources are plant oils, leafy vegetables, legumes)
correlates with ovulation disorders [1]. Proper intake of
vitamin C (wild rose fruits, cabbages, berries, yellow
and green vegetables and fruits) and bioflavonoids can
also prevent miscarriages. Among the antioxidants used
in PCOS treatment the commonly mentioned is also
coenzyme Q10 (ubiquinone), which takes part in ATP
metabolism in mitochondria as a catalyst of metabolic
processes [23]. Ubiquinone synthesis requires vitamin
B12 and folic acids, which are often deficient in diets

of women with PCOS. Moreover, folic acid takes
part in homocysteine metabolism [30]. It has been
proved that too high concentration of homocystein
in blood lowers reproductive capabilities and leads
to pregnancy complications. The deficiency in folic
acid correlates with higher risk of high blood pressure
and cardio-vascular diseases, which coexist in PCOS
[36]. Its sources are green vegetables, dry legumes,
wholegrain products, liver and eggs. Considering
mineral elements, an appropriate consumption of zinc
is important, which is essential for proper metabolism
of estrogens, progesterone and androgens affecting
ovulation and the development of an embryo [37].
Similarly, the deficiency in magnesium can influence
the reduction of progesterone level and thus cause
menstruation disorders. Numerous dietary mistakes
of women with PCOS often cause the extensive
development of fatty tissue, especially the visceral
one, and difficulties with body mass reduction.
Polycystic ovary syndrome increases the risk of type 2
diabetes, blood hypertension, cardio-vascular diseases
and cancer of reproductive organs. According to the
current knowledge, 35%-50% of women with PCOS
also have insulin resistance and/or type 2 diabetes.
Moreover, the studies report that in every fourth obese
women with PCOS the type 2 diabetes and insulin
resistance occur before the age of 30 [27]. It is known,
that the development of the disease is influenced by
genetic, hormonal and environmental factors. there
are studies confirming that PCOS is family-related
and occurs more often in women having at least one
member of the family suffering from type 2 diabetes
[15]. The study determining the molecular causes
of PCOS development are still being performed. In
current literature there are no reports related to the
qualitative and quantitative assessment of diets of
women with PCOS enabling to apply complex diet
therapy.

MATERIALS AND METHODS

Tested group

Screening tests were performed in the Clinic of
Gynecology and Urogynecology, Pomeranian Medical
University (PMU) in the Independent Public Clinic
Hospital No. 1 in Police.

Theselection of women for the study was deliberate.
PCOS was diagnosed according to Rotterdam’s criteria
from 2003, which require the diagnosis of 2 out of 3
following criteria: rare ovulations or lack of thereof,
and/or biochemical symptoms of hyperandrogenism,
and/or image of polycystic ovaries in USG (polycystic
ovaries morphology in transvaginal USG - the
presence of 12 follicles or more in one or both ovaries,
and/or increased volume of ovary >10ml). The image
was obtained using Ultrasound Voluson 730 (GE,
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Switzerland). Criteria for exclusion from the test were:
pregnancy, age above 40, change in dietary habits
just before the study (3 months) and co-existence of
other diseases linked to hyperandrogenism (Cushing’s
syndrome, tumours releasing androgens, congenital
or acquired adrenal hyperplasia). The research has
been approved by the Bioethical Commission of the
Pomeranian Medical University in Szczecin, No. KB-
0012/134/12, with the annex to the permission No.
KB-0012/36/14.

Assessment of nutritional status

To assess nutritional status of the patients the
following anthropometric tests were used: body weight
(= 0.1 kg), body height, waist circumference and hip
circumference - using anthropometric measuring tape
(£ 0.5 cm). On the basis of those data the Body Mass
Index (BMI - Body Mass Index) was calculated and
the type of body built (WHR - Waist Hip Ratio) was
determined [38].

Quantitative dietary assessment

The information on the consumption of products
and meals were collected using two methods: food
records method (food diaries) from 3 days and
one-day food record from the last 24-hour dietary
interview. Records from the food diary and the
interview included: ingredients, quantity, mode of
preparation and time of consumption of every meal.
Menus were taken from two weekdays (Thursday and
Friday) and two weekend days (Saturday and Sunday).
Altogether 216 menus from women with PCOS
were analysed. The sizes of consumed portions were
determined according to the “Album of photographs
of food products and dishes” of the Food and Nutrition
Institute [32]. Next, the energy and nutrients were
calculated using computer software Dieta 5 (National
Food and Nutrition Institute, Warsaw, Poland), whose
database was based on the “Tables of the contents and
nutritional value of food” [21].

Statistical analysis

The results were statistically analyzed using the
software package Statistica 10.0 (Statsoft, Tulsa,
Oklahoma, USA). The arithmetical mean, standard
deviation and the significance of differences were
calculated using ANOVA.

RESULTS

Nutritional status: In the group of 33 women with
PCOS the average age of patients was 26.31 + 5.52,
and the average body weight was 80.98 + 16.06 kg.
The average BMI value was 29.16 + 5.8 kg/m?* The
characteristics of anthropometric parameters of tested
women are presented in Table 1.

Table 1. Anthropometric characteristics of the study group

Parameter X SD
Age (years) 26.31 5.52
Waist circumference (cm) 99.18 14.82
Hip circumference (cm) 108.45 9.39
Body weight (kg) 80.98 16.06
Height (m) 1.67 0.06
BMI - Body Mass Index (kg/m?) | 29.16 5.8
WHR- Waist-Hip Ratio (cm/cm) 0.91 0.08
SD- Standard Deviation
Table 2. The average content of nutrients in diets
Discriminant l::;f;iﬁf +SD Range
Energy (kcal) 1952.5 | 472.7 | 1353.8-2956.8
Protein (g) 76.1 18.2 46.9-106.8
Fat(g) 72.9 21.9 38.4-122.2
SFA* (g) 26.1 8.3 13.4-47.6
MUFA** (g) 27.3 10.9 13.3-61.9
PUFA*** (g) 12.6 4.9 5.4-28.267
Cholesterol (mg) 301.5 | 1722 90.4-1044.7
Carbohydrates (g) 265.0 82.2 170.9-428.6
Saccharose (g) 43.0 24.6 10.6-103.2
Dietary fibre (g) 19.7 7.5 9.7-44.8
Vitamin A (ug) 954.4 | 356.9 | 358.7-1682.7
Vitamin D (pg) 34 3.8 0.5-21.2
Vitamin E (mg) 11.6 4.6 3.8-26.4
Vitamin B1 (mg) 1.4 1.1 0.6-7.2
Vitamin B2 (mg) 1.6 0.6 0.7-4.3
Niacin (mg) 43 154 9.1-26.1
Vitamin B6 (mg) 2.1 0.8 0.9-4.1
Folate (ug) 271.8 79.7 123.4-458.0
Vitamin B12 (ng) 33 2.2 0.9-13.0
Vitamin C (mg) 98.3 77.1 25.1-421.7
Sodium (mg) 2903.1 | 805.8 | 1329.7-5073.8
Potassium (mg) 3493.4 | 1724.5| 1559.0-8430.1
Calcium (mg) 6343 | 2289 | 301.9-1278.2
Phosphorus (mg) 1392.9 | 502.5| 665.1-2852.5
Magnesium (mg) 250.9 85.9 176.8-583.9
Iron (mg) 11.7 4.4 6.5-23.3
Zinc (mg) 9.0 2.1 5.3-14.8
Copper (mg) 1.1 0.4 2.4-0.6

* SFA-saturated fatty acids;
**MUFA-monounsaturated fatty acids;
***PUFA-polyunsaturated fatty acids.

The largest percentage of the patients (76%) were
women with BMI above the standard (BMI > 25 kg/
m?). The group of obese women (BMI > 30 kg/m?)
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comprised as much as 39% of studied population.
Among the participants of the study there were none
with BMI showing underweight (BMI < 18,5 kg/m?).
Significant percentage of tested women (73%) had
waist circumference > 88 cm, which shows on high
risk of metabolic syndrome occurrence among the
respondents. In the test group of overweight (BMI >
25 kg/m?) and obese (BMI > 30 kg/m?*) women, a large
majority, i.e. 95.65%, represented android body type.

The results of the study provide the information
about the average consumption of energy at the level
of 1952.5+ 472.7 kcal, and the average content of
nutrients in 216 diets are shown in Table 2.

After performing the quantitative assessment of
the intake of nutrients using Al level it was observed
that there was high probability of insufficient intake of

consumption of protein, but also vitamin C (36.7%),
vitamin B12 (26.7%) and magnesium (23.3%). The
results showed low risk of deficiency in niacin in
13.3% of examined women (Table 4).

The assessment of the consumption of other
nutrients showed, that the intake of total fat, and
consequently also SFA, was too high in 70.4% of
women. Too high intake of cholesterol was observed
in 40.74% of test group. Too low consumption of total
carbohydrates was not determined, however, 50%
of examined women consumed excessive amounts
of saccharose (>40d/day). It was also observed that
83.3% of patients were characterized by too low intake
of dietary fibre in their diets (<25 g) (Table 5).

Table 4. The assessment of the consumption using EAR

calcium (634 mg), potassium (3493 mg) and vitamin threshold
D (3.4 pg) (Table. 3). . Standard level | Percentage of women
Determinant
' . EAR UL | <EAR >UL
Table 3. The assessment of the consumption using Al level Protein () 30 N/A 367 i
Discriminant Al level Average intake + SD Phosphorus (mg) 580 | 4000 0 0
Sodium (mg) 1500 2903.1 + 805.8 Magnesium (mg) | 255 | 350" | 23.3 0
Potassium (mg) | 4700 3493+ 1724.5 Zinc (mg) 68 | NJA | 10,0 -
Calcium (mg) 1000 634+228.9 Copper (mg) 0.7 | NA 6.7 -
Iron (mg) 8 11.6 + 4.4 Vitamin A (pg) 500 | 3000 | 10.0 0
Vitamin D (pg) 5 3.4£3.8 Vitamin B1 (mg) 0.9 N/A 10.0 -
Vitamin E (mg) 8 11.6£ 4.6 Vitamin B2 (mg) 0.9 N/A 33 -
) ) ) Niacin (mg) 11 35 13.3 0
The ;valuat}on of the consumpt.lon in the test [ me (mg) 11 100 6.7 0
group using Estimated Average Requirements (EAR) ol 320 11000 1 700 0
threshold showed, that 70% of examined women were ? ate.(u g :
at risk of insufficient intake of folic acid. In 36.7% | Vitamin B12 (ug) | 2.0 | N/A | 26.7 -
of examined patients there was a risk of insufficient |Vitamin C (mg) 60 | 2000 | 36.7 0

Table 5. Percentage of the realisation of the standard nutrient requirements

Determinant Applied standard Percer:;izgir\évomen Percerﬁ;%;gir\gomen

Energy (kcal) 1802.5-2846.4 13.0 51.85

Fat (%) <30 (>35)** 18.82 (50,0)**

SFA* (%) <10 70,4 29,6
Cholesterol (mg) 200-300 40.74 37.04
Carbohydrates (%) <45 92,6 7.4
Saccharose (g) 40 50 50

Dietary fibre (g) 25 16.7 83.3

*SFA-saturated fatty acids; **intake more than 35% energy from fat

DISCUSSION

Randomized studies carried out in Australia [35],
London [18] or in Italy [2] confirmed that overweight
or obesity and the excess of abdominal fatty tissue
around waist are often the characteristics of women
with PCOS. BMI values in our study were similar to

those observed by other researchers: 29.7+4.8 kg/m?
[13] and 27.4+7.3 kg/m? [5]. Average WHR value in
our study was higher (0.92+0.08) in comparison to the
results of Wright et al. [39] (0.837+0.097), which could
be caused by the selection of the patients according to
different criteria (one of the required symptoms was
clinical or biochemical proof of hyperandrogenism).
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The available literature does not provide the
assessment of the diet of women with PCOS.

In the meantime, since the introduction of
Rotterdam Criteria (2003) the increasing number of
women with normal androgen levels is qualified for
this disease. In these women were found polycystic
ovary syndrome based on ultrasound and menstrual
disorders. The authors of this study show that one
of the causes of ovarian dysfunction PCOS (except
hormonal disorders) is the poor diet of women.

In this study the energy requirements were
properly fulfilled. Only 13% of the examined women
consumed higher amount of energy than the required
intake. Even if we assume, that some of women with
PCOS underestimated their dietary ratios, which was
reported in obese people Chandon & Wansik [9], then
we can conclude that the problem is related to the
expenditure of consumed energy, i.e. too little physical
activity of the patients. The percentage of the energy
coming from protein in own study and the studies of
Altieri and Wright [2,39] was similar, and amounted to
15.59, 14.61 and 16.62, respectively. The percentage
of the energy in diets coming from carbohydrates was
appropriate, unfortunately the major share came from
simple sugars, including saccharose. They contribute
to the decrease in the HDL cholesterol fraction, the
increase in the concentration of triglycerides and
insulin resistance. The average content of fat in diets
was not high, but 50% of examined women consumed
excessive amounts of fat. When analyzing its quality,
we determined high consumption of SFA and
cholesterol, with simultaneous low intake of dietary
fibre, which increases the risk of metabolic diseases
related to dyslipidemia, cardio-vascular diseases and
type II diabetes. It was previously reported in the
literature that there is a positive correlation between the
concentration of androstendion, testosterone and free
testosterone in blood and the consumption of total fat,
SFA, MUFA and cholesterol. Moreover, cholesterol is
a precursor of steroid hormones, including androgens
distorting hormonal balance in polycystic ovary
syndrome.

Despite the fact that PCOS was recognized
80 years ago, no studies have been carried out on
the components of diets of women with PCOS,
considering the content of vitamins and minerals. The
intake of antioxidative vitamins (A, C, E) was at an
appropriate level, therefore their deficiency should not
occur in PCOS. However, the data from the literature
suggest, that the excess in vitamin A may contribute to
menstrual disorders and cause scanty menstruations.
On the other hand, vitamin D was consumed in too
small amounts. Proper intake of this vitamin is crucial,
because the studies showed the correlation between
its deficiency and insulin resistance, hirsutism and
infertility, which are characteristic symptoms of PCOS

[34]. The deficiency in vitamin D were reported in
people with abdominal obesity, diabetics and in the
group of people at risk of insulin release disorders.
It was also shown that, due to the presence of VDR
(vitamin D receptor) in epithelial cells of uterine
glands, the administration of vitamin D significantly
affected the thickness of endometrium in women
with PCOS, which contributed to higher chances of
success of intrauterine insemination [3]. In this study
we observed insufficient consumption of group B
vitamins, especially folic acid. Only 30% of women
consumed it at EAR. In the test group the highest
deficiencies were noted in case of folic acid - average
intake 271 pg (EAR 320 pg). Folic acid is one of the
coenzymes taking part in homocysteine metabolism.
Its deficiency inhibits proliferation and growth of cells
on nucleic acids level and leads to the increase in the
concentration of homocysteine in blood. It was shown
that hyperhomocysteinaemia has a negative effect on
reproduction, leads to pregnancy complications and
disorders in foetus development. High concentration
of homocysteine in follicular fluid may distort the
interaction between an ovum and a sperm cell,
decreasing the chance of fertilization. Moreover,
the excessive amount of homocysteine disturbs the
mechanism of implantation of fertilized egg and has
anegative influence of embryogenesis, which can result
in the inhibition of foetus development, embryonic
death and miscarriage [36]. High deficiencies in folic
acid in women can lead to disorders in the occurrence
of proper mucous symptom. Moreover, proper intake
of folic acid contributes to the increase in the number
of maturating egg cells [29]. Studies performed by
other authors suggest that the frequency of ovulations
and births may be higher with the intake of folic acid at
the level of 700 ug/day (with the general daily intake
of 400 ug/day) [10].

Considering the consumption of mineral elements,
we noted too low intake of calcium (634.3+ 228.9
mg) and potassium (3493.4+ 502.5 mg) in the diets
of women with PCOS. Proper contents of calcium
is very important, because its deficiency has an
inhibiting effect on the maturation of ovary follicles
and lowers the number of developing follicles [8].
Moreover, crystal structure studies not only revealed
calcium-binding sites in the human SHBG but also
demonstrated that SHBG is a zinc binding protein
[4]. It had previously been shown that the presence
of calcium is essential for maintaining homodimer
stability and steroid-binding activity [6], but the
presence of a zinc molecule was found to help orient
the exposed loop over the entrance to the steroid-
binding site and to alter the binding affinity of
estrogens versus androgens [ 16]. The contents of other
nutrients in the study (magnesium 300.9 mg, iron 11.7
mg, zinc 9.0 mg, copper 1.1 mg) did not pose the risk
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of deficiencies, however, as far as dietary procedure
is concerned, it seems proper to supplement the diet
with zinc. The intake of sodium was too high. Sodium,
together with chlorine, increases blood pressure and
lowers insulin sensitivity, which is crucial for frequent
coexistence of type Il diabetes and high blood pressure
in PCOS [24]. Thus it seems reasonable to limit the
consumption of salt and products containing it.

CONCLUSIONS

1. Too high intake of total fat, saturated fatty acids,
cholesterol and saccharose, and low consumption
of dietary fibre observed in the study, may
contribute to ovaries dysfunction through down
regulation of metabolic processes.

2. It may be necessary to supplement the diets of
some women with PCOS with potassium, zinc
and magnesium. Because of deficiencies and
excesses of nutrients in the diet, come to mind also
additional implications:

3. One of the most important dietary reasons
for disorders in reproductive processes is the
deficiency of folic acid in a diet.

4. Proper intake of vitamin D and calcium may
positively affect the improvement of menstruation
cycle regularity and maturation of ovarian follicle.

5. High consumption of cholesterol, as a substrate for
androgens’ synthesis, may contribute to hormonal
imbalance in PCO syndrome.
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