
Abstract 

Type 1 diabetes (T1D) is an autoimmune disease leading to destruction of insulin-secreting 

pancreatic -cells. Environmental factors e.g. exposures to infections, dietary components play 

a substantial role in etiopathogenesis of T1D and are responsible for rapid increase of T1D 

incidence in past decades, preferentially in developed countries. Despite long record of T1D 

research no causative cure or efficient prevention exists. While gluten displays proinflammatory 

properties, gluten-free diet (GFD) has been documented by several studies as a strong diabetes-

preventive environmental factor in spontaneous animal models of T1D, mostly in NOD mouse.  

The aim of this thesis is to better characterize effects of GFD on the immune system of 

NOD mouse. Using flow cytometry, we compared effects of GFD vs standard (STD) Altromin 

diets on NK cell subsets, Tregs, as well as other regulatory cell subsets and their cytokine profile 

in prediabetic SPF NOD females that were exposed to the diets since “in utero”. A reference 

diabetes incidence in NOD females in our SPF facility kept on STD and GFD was recorded. 

Diabetes-preventive capacity of GFD were tested by using the NOD-SCID model of diabetes 

transfer, in which splenocytes from at-onset NOD females kept on GFD or STD were 

transferred to NOD-SCID recipients. Exposure to GFD led to decreased diabetogenicity of 

splenocytes transferred into the NOD-SCID mice. Next, we documented that early, prenatal 

exposure to GFD increased percentage of FoxP3+ Tregs and potentially regulatory γδ T cells in 

mucosal (pancreatic, PLN and mesenteric, MLN) lymph nodes, yet no changes in proportions 

of CD4+CD45RBlow T cells were noted. Significantly increased proportions of T helper cells 

producing IL-10 (PLN, MLN) or IL-2 (PLN) as well as decreased percentages of 

proinflammatory IL-17-positive Th cells (MLN, PLN) were found in animals on the GFD diet. 

Number of maturated (CD27+) NK cells was unchanged by the diets, nevertheless GFD 

significantly decreased expression of activation marker NKp46 (PLN, spleen, systemic lymph 

node) and into a lesser extent also expression of activation marker NKG2D (PLN) on NK cells.  

This diploma thesis brings new data on the effect of GFD on immune system of NOD 

mice, describes differences that occur preferentially in mucosal immune compartment and may 

be related to the diabetes-preventive effect of GFD in the natural history of T1D development 

in NOD mice.    
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