
SUMMARY 
 

 

INTRODUCTION  

 

Hyperthyroidism occurs in over 2 per cent of the adult population, women 

outnumbering men by ten to one. Approximately 75 per cent of all cases of the condition is 

estimated to be concomitant with Graves’ disease (GD) that is an autoimmune thyroid disease 

in which autoantigen is a TSH receptor (TSHR) - protein of the cellular membrane tyreocyte. 

The disease is characterised by multifactor aetiology as its aetiopathogenesis is affected by 

autoimmune, genetic and environmental determinants. Disorders of the immune system of 

unknown mechanism cause the occurrence of autoantibodies against TSHR (anti-TSHR). 

Simultaneously, an immune inflammation of the eye orbits or tibial subcutaneous tissue can 

be present. Extensive research proves the genetic predisposition of GD development.       

One of the fundamental tasks of the immune system is to detect foreign structures that 

are dangerous to the organism. The recognition of micro-organisms is feasible due to 

receptors identifying pathogens’ molecular patterns. Toll-like receptors (TLR) are of great 

significance among the superficial activated receptors (PRR) as they play a crucial role in the 

induction of immune response. They also recognise molecular patterns of pathogens 

(pathogen-associated molecular patterns PAMP) and initiate local defence response.  Thus, 

they are an important element of  innate immune response. In the case of insufficient innate 

immunity to fight an infection, TLRs initiate the stimulation of mechanisms of adaptive 

immunity.   

 TLR-2 shows the greatest specificity recognising gram-positive bacteria molecules. It 

is able to identify bacterial ligands, fungi, viruses, parasites and mycobacteria. TLR-2 

demonstrates expression on such cells as monocytes, macrophages, dendritic cells, 

granulocytes, T and B lymphocytes. TLR-4 is localised among others on the epithelium of the 

respiratory tract and intestines, on adipocytes of the immune system as well as on the 

endothelium. TLR-4 bound to a particular ligand enhances immune response by increasing 

synthesis of IL-1, IL-12 and tumour necrosis factor (TNF-α). The nature of ligand and 

organisation of TLR-4 are responsible for the strength of receptor activation. TLR-9 plays a 

crucial role in the identification of the following viruses: cytomegaly (CMV infection), herpes 

simplex (HSV-1 and HSV-2) and Epstein-Barr virus infection (EBV). Nucleid acids of 

viruses and to a lesser extent bacteria are primarily ligands for TLR-9.     



 

THE AIM OF THE DISSERTATION 

 

The aim of the dissertation was to assess the relationship between the expression of 

selected TLR on the cells of the immune system and selected immune parameters correlated 

with the clinical course of GD.    

In- depth aims encompassed: 

1. The assessment of expression of TLR-2, TLR-4, TLR-9 on the surface of  CD4+, CD8+ T 

lymphocytes and CD19+ B cells in patients with GD prior to the institution of antithyroid 

treatment, after the achievement of euthyroid and in healthy individuals.    

2. The assessment of BDCA-1 and BDCA-2 cells’ percentage in patients with GD before 

initiating antithyroid treatment, after achieving euthyroid and in healthy individuals. 

3. The assessment of IL-2, IL-4 and IL-10 serum interferon gamma concentration in patients 

with GD prior to the institution of antithyroid treatment, after the achievement of 

euthyroid and in healthy individuals.     

4. The assessment of the relationship between expression of TLR-2, TLR-4, TLR-9 on the 

surface of CD4+ and CD8+ T lymphocytes, CD19+ B lymphocytes in patients with GD 

and selected clinical and laboratory parameters. 

5. The assessment of the relationship between percentage of BDCA-1 and BDCA-2 cells in 

patients with GD and selected clinical and laboratory parameters.  

6. The assessment of the relationship between IL-2, IL-4 and IL-10 interferon gamma 

concentration in patients with GD and selected clinical and laboratory parameters.  

 

MATERIAL AND METHODS 

 

The study group constituted 32 women with newly diagnosed GD treated in the Clinic 

of Endocrinology of the Medical University of Lublin and Outpatient Clinic of the 

Independent Public Clinical Hospital No. 4 in Lublin. The mean age of the females was 

41±16.21 years old. The control group comprised 20 healthy women at the age of 39.3±11.3 

years old with appropriately functioning thyroid confirmed by hormone tests.  

 The diagnosis of hyperthyrodism was made based on a clinical and laboratory picture 

of hyperthyroidism indicators (increased FT3 and FT4 concentrations and decreased TSH 

concentration).  GD was diagnosed on the basis of positive antibody titer against TSH 

receptor (titer >1.5 U/l was assumed as positive values of TRAb). The radioimmunoassay 



investigations were performed  in the Department of Radiology and Nuclear Medicine of the 

Medical University of Lublin. The mean duration of thyrostatic therapy for the women of the 

study group was approximately 6 weeks commencing with the institution of therapy till the 

achievement of appropriate thyroid hormone levels and a decrease in symptoms. The material 

for examinations was taken during routine laboratory tests and it included 10 ml of peripheral 

blood collected into a tube with heparin (to get mononuclear cells of peripheral blood) and 5 

ml of blood collected into a tube with anticoagulant EDTA (to get plasma). The investigation 

was carried out by means of flow cytometry and ELISA in the Chair and Department of 

Clinical Immunology of the Medical University of Lublin.    

The results obtained were used to conduct a statistical analysis. On account of ratio scale of 

measure, the values of parameters analysed were characterised by arithmetic mean, standard 

deviation, median, upper and lower quartiles and range of variation.    

   

RESULTS AND CONCLUSIONS 

 

1. Some statistically significant differences were found in expression of TLR-2 and 

TLR-4 on the surface of CD8+ T lymphocytes and in expression of TLR-9 on the 

surface of CD4+, CD8+ T cells and CD19+ B cells in the patients with Graves’ 

disease  before the institution of antithyroid treatment, after the achievement of 

euthyroid and in the healthy individuals. The findings may indicate an essential role of 

disorders in the interaction of mechanisms between innate immunity and adaptive 

immunity in the pathogenesis of the disease. 

2. The peripheral blood test of the newly diagnosed patients with untreated Graves’ 

disease shows significantly higher percentage values of BDCA-1 and BDCA-2 cells in 

comparison with the group of patients who underwent thyrostatic therapy and 

achieved euthyroid and in comparison with the control group of healthy individuals. 

The findings demonstrate  a substantial role of the disordered antigen presentation by 

dendritic cells in the aetiopathogenesis of the disease. 

3. The peripheral blood plasma of the newly diagnosed patients with Graves’ disease 

showed significantly higher concentration of Th1 (IL-2 and IFN-gamma) cytokines 

and considerably lower concentration of Th2 (IL-4 and IL-10) cytokines in the same 

group of patients after the achievement of euthyroid compared to the individuals from 

the control group. It confirms a crucial role of disorders of Th1/Th2 in the 



development of Graves’ disease.  Normalisation of the cytokine concentrations may 

contribute to an effective thyrostatic therapy.   

4. Numerous dependencies between expression of TLR-2, TLR-4 and TLR-9 on the 

surface of T lymphocytes (CD4+ and CD8+) and B cells ( CD19+) in the patients with 

Graves’ disease  and selected clinical and laboratory parameters prove the important 

role of the receptors in the course of the disease. 

5. In a group of patients with Graves’ disease a statistically significant relationship was 

observed between the concentration of cytokines secreted by Th1 and Th2 

lymphocytes and percentage of CD19+/TlR-9+ B lymphocytes and expression of 

TLR-9 antigen on CD19+ B lymphocytes. It may prove a vital role of TLR-9 

stimulation in the synthesis of antibodies against TSH receptor, which is considered 

critical in the development of the disease.       

 

To recapitulate, the assessment of peripheral blood lymphocytes showing expression 

of TLR-2, TLR-4 and LR-9 with the analysis of BDCA-1+ and BDCA-2+ dendritic cells  as 

well as the examination of cytokine concentration characteristic of Th1 and Th2 lymphocytes 

allow the observation that the aforementioned parameters play an essential role in the 

aetiopathogenesis and clinical course of Graves’ disease. Further scientific research should be 

aimed at defining factors leading to disorders of the interaction of innate and adaptive 

components of immune response as well as searching for substances that stimulate the 

immune system to improve the prognosis of those resistant to standard treatment.   

 


