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*Figure1. Adapted from: PCOS Journal. <http:// www.pcosjournal.com> 
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Endocrin alterations 
Clinical features 
Causes 
Risk factors 
 

In PCOS, gonadotropin hormones do not 
fluctuate due to the high hypothalamic-
pituitary-ovarian axis activity and high 
ovarian steroidogensis. 

Ovarian theca cell Ovarian granulosa cell 

Aromatase 

 
 Genes that encode key enzymes for androgen 

synthesis and metabolism 
o CYP11a gene  

• Catalyzes  cholesterol molecule to 
pregnenolone 

• 5’UTR pentanucleotid allelic repetition 
 

o CYP17 gene  
• Encodes 17α-hydroxylase and 17,20 lyase 
• Substitution of cytosine for thymine in 

5’UTR -34 base pair 
 

o SRD51 gene 
• Encodes 5α-reductase enzyme 
• Increased gene activity  

 

 Genes involved in insulin secretion and 
action 
o Insulin receptor gene   

• Post-receptor signage 
• Abnormal  phosphorylation at serine-

threonine  
o Insulin gene    

• Encode s insulin hormone 
• Variation in  variable number tandem 

repeats (VNTR) minisatellite 
 

 Android obesity: 95% of obese women suffer 
from PCOS. 

 Diet 
 Sedentary lifestyle 
 

Insulin resistance (50-70%) 
 

High frequency 
secretion of GnRH 

High and 
constant 

levels of LH 

Constant and 
low/equal levels 

of FSH 

Absence of follicular 
dominance  

Constant 
estrogen 
secretion  

 

Androgen excess 
 

 High cortisol levels 

Vitamin D, 
omega-3 and 
progesterone 

deficiency 

Low SHBG levels 
induces the increse 
T and DHT function 
 

Increases 17α-
hydroxylase activity 

 

Increased levels 
of free fatty 

acids in plasma 
 

Hypertension and 
cardiovascular disease 

 

Ovarian cysts 

Anxiety or chronic 
stress (13,6%) 

Hirsutism (70%) 

Anovulation (85%) 

Acne (35%) 

Depression (33%) 

 
Inhibits estrogen and 

progesterone from making 
hypothalamus/pituitary 

negative feedback  
 

Prevents the 
release of 

progesterone 

  Low glycemic index food   
         Buckwheat, quinoa, brown rice, oat and rye. 

• Gradual increase of glucose and insulin in the blood, thus avoiding the 
insulin peak.  

• Decrease androgen synthesis and increase SHBG levels. 

• No triglyceride synthesis in liver; reducing cardiovascular disease risk. 

 Omega-3, polyunsaturated fatty acid (PUFA) 

          Bluefish (sardines, meckerel, herring and salmon), flax, nuts and seaweed. 

• Omega-3 reduces liver fat and insulin resistance; reduces androgen 
synthesis and increases SHBG synthesis. 

• Moreover, monounsaturated fatty acids improve insulin resistance, 
reduce LDL and increase HDL. (Food: olive oil and sunflower oil). 

 Mint tea, green tea and marjoram tea. 

• These teas are anti-androgenic; they reduce androgen excess directly. 

• In addition, marjoram tea improves insulin resistance. 

 Vitamin D supplement or sun exposure 

• Only 20 minutes of sun exposure each day is much more effective than 
consuming foods that are rich in Vitamin D.  

• Vitamin D stimulates the production of progesterone in ovaries, 
improving endocrine disorder and depression.  

 Vegetables, fruits, seeds and herbs 

• The high content of fiber reduces insulin peak. 

• Inositol reduces testosterone serum and cholesterol levels, improves 
insulin resistance  and promotes relaxation.  

• Crom reduces insulin resistance. 

The purpose of this study is to make a selection of foods that can 
improve fertility outcomes in women with polycystic ovary 
syndrome (PCOS). The target is to know syndrome endocrin 
alterations in order to make a list of beneficial foods knowing how 
they modulate the endocrin system by acting on genes, enzymes, 
molecules and hormones, thereby improving physical and 
psychological features, risks and the fertility of women who suffer 
from PCOS. 

The PCOS is an endocrine disorder that affects between 5 and 10 % of women of reproductive age and is one of the most common endocrine-metabolic disorders.  

PCOS is characterized by the presence of hirsutism, multiple cysts in the ovaries and amenorrhea, negatively affecting fertility in women. Recent studies show that 
diet plays an important role in the development of the syndrome; supporting that nutrients interact with the genome and modulates the molecular mechanisms 
involved in physiological processes in the body. With knowledge of the relationship between genes and diet, it helps one to find an optimal diet in order to 
improve the menstrual cycle and endocrine profile of women who suffer from PCOS. 

This study examines the influence of certain foods on the regulation of most characteristic PCOS hormones; it describes what food to eat, and avoid,  in order to 
improve the endocrine profile of women suffering from the syndrome. 

Banana Apple Citrus Melon Grapes 

IR x x x x x 

A x x x x x 

SHBG 

Walnuts Sesame Flax 

IR x x x 

A  x x x 

SHBG x x 

Broccoli Asparagus Tomatoe Celery 

x x x x 

x x 

Table of plant food classified by the hormonal changes they perform. Food marked in “IR” improves insulin 
resistance, food marked in “A” reduces androgen levels; food marked with “SHBG” increases SHBG levels, and 
lastly, food marked with “x” means that it performs the function that relates them in the table.   

The PCOS is a multifactorial cause; not all women who suffer from the syndrome have the same 
symptoms, although hirsutism and menstrual irregularities are usually common.  
Insulin resistance is one of the causes that can aggravate more of the symptoms because insulin 
increases androgen production in ovarian theca cells. Thus reducing this resistance through food the 
endocrine system balance and fertility of women can improve. 
This knowledge has allowed us to find a suitable diet to increase insulin sensitivity and decrease 
androgen levels; a diet which includes low glycemic index foods, foods high in fiber and omega-3, 
vitamin D supplements and anti-androgenic functional food, and avoids high-glycemic index foods, 
dairy from cow's milk and saturated fatty acids. 
The drop in androgen levels provided by these dietary guidelines allows estrogen and progesterone to 
make adequate feedbacks in gonadotropin cells, normalizing hypothalamic-pituitary-ovarian axis 
activity, thus inducing ovulation. In addition, glucocorticoids synthesis could also be reduced, which 
could result in less stress and depression of women who suffer from the syndrome. 
Therefore, the development of polycystic ovary syndrome may be improved by an appropriate diet. 
 

I want to thank Dr. Joan Francesc Barquinero Estruch, the overseer of the Final Grade Project,  for his support and for 
helping me focus and develop the study in a clear manner. I also thank family and friends for the support and for 
understanding the importance of this work. 

Influence of the diet on polycystic ovary syndrome 
 

Marina Colom Pellicer  
Final Grade Project. Faculty of Biosciences, Biology. June 2015. 

Objectives  Introduction 

The pathophysiology of  PCOS Food and PCOS 

Conclusions 

PCOS  Normal 

Bibliography Acknowledgements 

High glycemic 
index food 

Dairy from 
cow’s milk 
(IGF-1) 

Saturated 
fatty acids 

FR
U

T
E

S 

V
E

G
E

TA
B

LE
S 

SE
E

D
S 

H
E

R
B

S 

Licorice Cinnamon Mint Basil Marjoram Seaweed 

x x x x 

x x x x x 

x 

Food to eat 

Food to avoid 


