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Forty weeks of pregnancy and 
three months of breast-feeding 
require an additional 140,000 
kcalories – the female body has to 
equip itself for the task 

trudnoća zahtijeva 140 000 kcal dodatno  



and does so with the aid of so-called physiological insulin resistance 
 
                 otpornost na inzulin tijekom trudnoće ima smis  





The expression of the insulin receptor in maternal tissues declines during 
pregnancy while insulin resistance increases; the opposite occurs in placenta  



This study shows that progesterone is the substance which produces 
physiological insulin resistance during pregnancy 
 
                      Progesteron povećava otpornost na inzuli   





Reduced insulin sensitivity has been correlated with 
changes in immune status in pregnancy, including 
elevated levels of circulating cytokines (e.g., TNF-a and 
IL-6; Kirwan et al., 2002) that are thought to drive 
obesity-associated metabolic inflammation (Gregor and 
Hotamisligil, 2011).  
 
In contrast to the obese state where they are 
detrimental to long-term health, loss of 
insulin sensitivity are beneficial in the 
context of a normal pregnancy, as they 
support growth of the fetus and prepare the 
body for the energetic demands of lactation. 
  
(Di Cianni et al., 2003; Lain and Catalano, 2007; Nelson 
et al., 2010). 



We have a similar situation in puberty.  During puberty a girl turns into a 
sexually mature woman within a very short period of time. The female 
body has to be re-structured for this purpose – also with the aid of insulin 
resistance which, however, is caused by androgens  



Clinical, hormonal and metabolic characteristics of polycystic ovary 
syndrome among obese and nonobese women in the Croatian population. 
 
Baldani DP, Skrgatić L, Goldstajn MS, Vrcić H, Canić T, Strelec M. 
 
Coll Antropol. 2013 Jun;37(2):465-70 



PCO i otpornost na inzulin tijekom puberteta ima zadatak: ona 
promijenila djevojčino tijelo za trudnoću  



A rise in LH causes hyperandrogenemia. The latter causes insulin resistance 
and significant weight gain, which is important in puberty. 



The key message is that this physiological insulin resistance must occur for a 
limited period of time. If prolonged over a period of several years, it leads to 
the  established PCOS (polycystic ovary syndrome). 
 
                                  fiziološka PCO ne treba produžiti  



           PCO nije samo problem - to je također fiziološke funkcije  



Intestinal bacteria and diet are very significant in this phase of life  
 
 
                    Crijevne bakterije su uključeni u razvoj PCO  



The cause of reduced insulin sensitivity in 
pregnancy remains controversial. In the context of 
nonpregnant obesity, recent work suggests a role 
for gut microbiota in reducing insulin sensitivity. 
(Cani et al., 2007; Vijay-Kumar et al., 2010) 
 

crijevne bakterije  
promijeniti u adolescencij 



Our results reveal that alteration of the gut microbiome 
composition in early life potently suppresses 
autoimmunity in animals at high genetic risk for 
disease. Recent human data demonstrate that 
puberty and pregnancy shape the intestinal 
microbiota, provoking metabolic changes that may 
favor fertility and reproduction . Similar to our 
findings in the NOD model, sex hormones may also 
modulate sexual dimorphism in human autoimmune 
diseases.  

Science 1 March 2013  

crijevne bakterije  
promijeniti u adolescencij 



Markle et al. show that the pronounced sensitivity of 
female mice versus resistance of male mice to type 
1 diabetes mellitus could be directly attributed to the 
commensal microbiota.  
 
Specifically, the authors observed that the 
composi t ion of the commensal 
microbiota of male and female 
diverged at the time of puberty, which 
implies that maleness and femaleness exerted 
specific influences on the composition of the 
microbiota.  

dječaci i djevojčice imaju različite 
crijevne bakterije  



prerano trudnoće je često povezana s dijabetesom 





•  ADIPONECTIN: 
    Frauen: 16,6  + 5 mg/l 
    Männer:  9,8 +  2,9 mg/l 

•  PROINSULIN:  7 pmol/l 

How does one diagnose the condition of long-
lasting and unchanging PCOS?  



1.  PCOS –prevention – treatment : 
    Dietary weight loss 
     It is important to check an adolescent’s weight during the 

doctor’s consultation. 
 
                     Prevencija i liječenje: smanjiti težinu  
 

Conclusion 
Dietary weight loss in adolescent women with PCOS resulted in significant 
improvement in menstrual regularity, BMI, waist circumference, and 
hirsutism score 



2. PCOS: Low Carb nutrition 
The girl’s diet should be switched to moderately low-carb.  
 
               malo ugljikohidrata  
 
 
 





3. PCOS: dietary fiber 
Increase dietary fibers.               vlaknima bogata hrana      
 
 

A. Jenkins, David JA, and Alexandra L. Jenkins. "Dietary fiber and the glycemic 
response." Experimental Biology and Medicine 180.3 
 



Croat Med J. 2008;49:772-82 



Viscous fiber blend significantly reduced the 
glycemic index by 74% (7.4 GI units/g of fiber) 
in healthy participants and by 63% (6.3 GI units/
g of fiber) in participants with diabetes. 

Croat Med J. 2008;49:772-82 



4. PCOS: flaxseed         laneno sjeme  
 
 
 



Thus, the Dysbiosis of Gut Microbiota (DOGMA) theory of PCOS can  
account for all three components of the syndrome-anovulation/menstrual 
 irregularity, hyper-androgenism (acne, hirsutism) and the development 
 of multiple small ovarian cysts.  

5. PCOS:  Take  care  for microbioma  rehabilitirati crijevne bakterije   



6. PCO    Omega – 3 fetty acids     Omega 3 masne kiseline  



As a conclusion the present trial showed that 
supplementation with omega−3 fatty acids had some 
beneficial effects on serum adiponectin, insulin 
resistance and lipid profile in PCOS patients. Omega
−3 fatty acids may be useful in the control and 
prevention of metabolic complications of PCOS 
patients such as type 2 diabetes and cardiovascular 
diseases. 



7. PCO:  Inositol 



Eur Rev Med Pharmacol Sci. 2003 Nov-Dec;7(6):151-9. 
Effects of inositol on ovarian function and metabolic factors in 
women with PCOS: a randomized double blind placebo-
controlled trial. 
Gerli S1, Mignosa M, Di Renzo GC.: 
 
Women with oligomenorrhea and polycystic ovaries show a high 
incidence of ovulation failure perhaps linked to insulin resistance and 
related metabolic features. A small number of reports shows that 
inositol improves ovarian function.  
 
METHODS: 
Of the 283 patients randomized, 2 withdrew before treatment 
commenced, 147 received placebo, and 136 received inositol (100 
mg, twice a day). The women which discontined the study 
prematurely were more numerous in the treatment group (n = 45) 
than the placebo group (n = 15; P < 0.05) 
 
CONCLUSIONS:  
These data support a beneficial effect of inositol in improving ovarian 
function in women with oligomenorrhea and polycystic ovaries. 



Papaleo, Enrico, et al. "Myo-inositol in patients with polycystic ovary syndrome: a 
novel method for ovulation induction."Gynecological Endocrinology23.12 (2007): 
700-703. 
 
 



Inositol is a polyalcohol classified as insulin sensitizer and existing as nine 
stereoisomers, two of which are currently used in PCOS treatment: myoinositol (MI) 
and D-chiro-inositol (DCI) . Both stereoisomers show an insulin-like action in vivo 
exerting the function of insulin mediators as inositolphosphoglycans (IPGs) . Indeed, 
MI is the most abundant form of inositol in humans while DCI is synthetized by an 
insulin-dependent epimerase that converts MI to DCI. Interestingly, every organ has 
a specific MI/DCI ratio likely linked to its specific needs (i.e. specific biological 
processes controlled be each inositol). 



PCOS patients with hyperinsulinemia likely present an enhanced MI to 
DCI epimerization in the ovary; this would result in an increased DCI/MI 
ratio (i.e., overproduction of DCI), which in turn would lead to an MI 
deficiency in the ovary. This MI depletion could eventually be responsible 
for the poor oocyte quality observed in these patients (22). 
Furthermore, because MI supplementation reduces the rFSH IU 
administrated during IVF cycles (17, 18), it is likely that the putative MI 
deficiency in the ovary would also impair the FSH signaling, resulting in an 
increased risk of ovarian hyperstimulation syndrome for PCOS patients. 
Therefore, we could speak of a ‘‘DCI paradox’’: indeed, although DCI is 
useful in the treatment of PCOS patients to reduce IR, it has no effect at 
ovarian level. 



8. PCOS  -  Chromium 



The signs of Cr deficiency are similar to those for the metabolic 
syndrome and supplemental Cr has been shown to improve all these 
signs in human subjects. In a double-blind placebo-controlled 
study it has been demonstrated that glucose, insulin, 
cholesterol and HbA1c are all improved in patients with type 2 
diabetes following Cr supplementation.  



9.  PCO:  Cinnemon -  cimet  



J Diabetes Sci Technol Vol 4, Issue 3, May 2010  





10.  PCO:  Exercise 



8 JULY 2005 VOL 309 SCIENCE  

otpornost na inzulin je čimbenik razvoja  



možda je evolucija nastavlja  




