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ABSTRACT

Gestational diabetes mellitus is a disorder of glucose metabolism that occurs in pregnancy 

and resolves after delivery. Increasing production of pregnancy-related hormones leads to insulin 

resistance which is not adequately compensated by increased insulin secretion. Since obesity is an 

important risk factor for gestational diabetes and is also associated with adipose tissue dysfunction 

and increased peripheral insulin resistance, the question arises as to what extent is the adipose tissue 

involved in the development of gestational diabetes.

The first part of the thesis focuses on the identification of changes in plasma concentration 

and mRNA expression of adipokines fetuin A, fetuin B and FGF21. In our study we did not show 

that the presence of gestational diabetes significantly influenced the plasma concentration of fetuin 

A, fetuin B and FGF21 during pregnancy. An important finding was that women who had 

pregnancy complicated with gestational diabetes had a significantly higher concentration of FGF21 

several months after delivery in comparison to healthy pregnant women. We have been able to 

demonstrate the production of fetuin A in the placenta and fetuin B in perineal and subcutaneous 

tissue. However, in either case, GDM did not affect the intensity of expression. Adipose tissue 

probably does not affect the pathogenesis of GDM by altering the expression of fetuins A and B. 

The persisting elevated plasma FGF21 concentration postpartum in women with gestational 

diabetes may partly explain the increased susceptibility to gestational diabetes in subsequent 

pregnancy or development of type 2 diabetes later in life.

The second part of the thesis focused on the determination of changes in insulin-like growth 

factor axis (IGF/IGFBP) activity in adipose tissue and systemic level. We have been able to 

demonstrate an increased serum concentration of the main binding protein IGFBP-3 in pregnant 

women with gestational diabetes, but the resulting IGF-1/IGFBP-3 ratio has not been altered. This 

suggests that at the systemic level, insulin-like growth factor axis activity in patients with 

gestational diabetes may not differ from healthy pregnancies. In contrast, in visceral adipose tissue, 

we demonstrated reduced IGF-1 mRNA expression as well as lower expression of receptors IGF-1R 

and IGF-2R and IGFBP-4. Similarly, lower expression of IGF-1R was demonstrated in 

subcutaneous adipose tissue. Thus, it can be stated that the activity of insulin-like growth factor axis 

is reduced in adipose tissue in pregnant women with gestational diabetes.

The results presented in this dissertation may contribute to a better understanding of the 

mechanisms affecting the development of gestational diabetes, but also to the related long-term 

metabolic consequences for pregnant women and their offspring.
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