Abstract
Cytokines as primary modulators of immune system cells play a key role in their
development, maintenance and activity of each cell population. Cytokine profile of peripheral
blood mononuclear cells thus reflects the immunopathological events involved
in pathogenesis of the disease. Focus of my thesis was cytokine dysbalance in several
immunopathological disorders (type 1 diabetes mellitus, autoimmune thyroiditis,
allergic colitis) with the aim to find distinctive cytokine profile of each disorder
and to point out common features and differences in these disorders.
Protein array and enzyme-linked immunosorbent assay (ELISA) method were used
for analysis of cytokines in breast milk and cytokines produced in vitro by peripheral and cord
blood mononuclear cells spontaneously and after stimulation by autoantigens.
First immunological disorder to study was type 1 diabetes mellitus (T1D), where patients
with T1D were studied (n = 10) as well as their first degree relatives (n = 9), with particular
group of neonates whose one parent suffered from T1D (n = 52). In patients with T1D
prediabetic phase was dominated by spontaneous and postimulatory production of Thl-
associated cytokines (IFN-y, TNF-B) which dropped at the time of T1D manifestation
and remained suppressed for at least two following years. Immunological profile of newly
diagnosed patients with T1D was distinguished by dominant production of Th3/Trl-
associated cytokines (TGF-B and IL-10) and simultaneously a marked production
of proinflammatory cytokines (TNF-a and IL-6) and chemokines (MCP-1 and MIG).
Exclusively high risk relatives in prediabetic phase were able to induce Th2 type
immunological response by increased production of IL-5 after nonspecific stimulation
by mitogen (phytohemagglutinin). Immunological response of cord blood mononuclear cells
is influenced by hyperglycaemia of the mother with T1D along with her autoimmune
environment and this might lead to lower occurrence of T1D in the child. Thl-like
immunological response was seen in children of diabetic father and in children of diabetic
mother with perfect compensation of their diabetes.
Infectious pathogens might play role in ethiopathogenesis of autoimmune disorders.
Mechanisms of immune regulation should avert a chronic infection but at the same time
prevent from excessive aggressivity which might lead to pathological autoreactivity.
However, antigens of infectious pathogens might induce autoreactivity as was demonstrated
on production of chemokines and inflammatory cytokines (IL-6) in patients with autoimmune
thyroiditis (AT) after stimulation with specific antigens of bacterium Helicobacter pylori (47
patients with AT vs. 17 controls).
Cytokines in breast milk are important biologically active factors which often compensate
for missing immune mechanisms of the neonate and influence the developing immune system
of the breastfed infant. Concentrations of cytokines in breast milk show great interindividual
variability and cytokine dysbalance might contribute to the development
of immunopathological disorders in infant. Significantly higher concentration of Th1 cytokine
IFN-y together with lower concentration of regulatory cytokine TGF-f was found in breast
milk of mothers whose infants developed allergic colitis (n = 20) compared to healthy infants
(n = 20). Adiponectin, leptin and AFABP, otherwise known as regulatory hormones of food
intake and glucose and lipid metabolism, are candidate cytokines investigated as possible
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factors involved in nutritional programming of infants. These cytokines were detectable
in breast milk until 12 months after delivery. Borderline positive correlation of adiponectin
in breast milk at 6 months after delivery and weight gain of infant during the first year was
found in our study. Adipophilin which is the key factor in production and excretion of lipid
droplets into breast milk showed no correlation with nutritional factors of mothers nor infants.
In summary, it is concluded that there was a persistent proinflammatory tendency
of immunological reactions common for all studied autoimmune disorders. In case of breast
milk cytokine analysis it was confirmed that there is apparent association between cytokine
spectrum of breast milk and the presence of immunopathological disorder (allergic colitis)
in infant.

1. Uvod

1.1. Cytokiny

Cytokiny jsou proteiny podobné hormontim, které hraji integralni roli v regulaci imunitni
odpovédi — jeji iniciaci, udrzovani a nasledné downregulaci. Mohou pusobit autokrinné na
bunky, které je produkuji, parakrinné na ptilehlé bunky, a nckteré i endokrinné ovliviuji
chovani vzdalenych bunék po vstupu do krevniho ob&hu. Cytokiny jsou prevazné solubilni
molekuly, ziroven vSak existuji i membranové formy. Typickym rysem cytokinl je
pleiotropni Ucinek (piisobeni na nékolik riznych druhi bunék), pisobeni v kaskade (jeden
cytokin indukuje tvorbu druhého) a redundance (jednotlivé cytokiny mohou byt nahrazeny
jinymi). Koordinovanym piasobenim riznych cytokini se synergickou nebo antagonickou
aktivitou vznikd tzv. cytokinova sit. Cytokiny mohou mit velice Siroké spektrum ucinku
véetné ucinku na bunéény rust, bunéénou diferenciaci, cytolytickou aktivitu efektorovych
bunék, apoptéozu a chemotaxi. Mezi cytokiny vSeobecné fadime interleukiny, chemokiny,
interferony, transformujici rastové faktory, faktory stimulujici kolonie, faktory nekrotizujici
nadory a jiné rustové faktory.

1.2. Cytokinova polarizace a sou¢asny pohled na déleni Th lymfocyta

Cytokiny hraji zasadni roli v diferenciaci pomocnych T bunék, pfi které se z naivnich
CD4+ T bunék (ThO) stavaji efektorové T bunky. Po aktivaci zprosttedkované pies receptor
TCR se mohou naivni (prekurzorové) ThO bunky diferencovat do nékolika hlavnich
efektorovych linii (Th1, Th2, Th17, Th9, Th22, Tth a iTreg) podilejicich se na riznych typech
imunitni odpovédi. Kazda linie efektorovych Th bunck exprimuje specifické transkripcni
faktory a produkuje specificky profil cytokinit, jez urcuji jejich efektorové funkce. Dillezitym
pravidlem diferenciace Th buné€k je, Ze jeden z charakteristickych cytokini produkovany
kazdou diferencovanou efektorovou butikou je soucasné hlavnim induktorem své bunécéné
linie, ¢imZ vytvafi pozitivni zpétnou vazbu. Mezi tyto cytokiny s efektem pozitivni zpétné
vazby patii IFN-y pro Thl, IL-4 pro Th2, IL-21 pro Th17 a TGF-f pro iTregs. V podminkéach
in vivo v8ak rozhoduje o diferenciaci Th bunék slozita cytokinova sit’.



