
Summary  

Evaluation of the expression of Toll-like receptors on cells of the immune system in 

correlation with the clinical course of children suffering from type 1 diabetes 

 

Introduction 

Diabetes is a group of metabolic diseases characterized by chronic hyperglycemia 

caused by abnormal emanation and / or action of insulin. The consequence of diabetes is the 

failure of many organs, leading to disability and premature death. 

The population of children and adolescents is dominated by type 1 diabetes (DM1). 

There is a constantly increasing dynamics of DM1. Type 1 diabetes is caused by the destruction 

of pancreatic β cells, which leads to absolute insulin deficiency. It is necessary to interact three 

components: genetic predisposition, environmental factors and the immune system for its 

development. Type 1 diabetes is classified as an autoimmune disorder. The uncontrolled 

response of B and T lymphocytes to the tissues of their own organism develops in the lack of 

immune tolerance. 

One of the main tasks of the immune system is the recognition of pathogens. It is 

possible thanks to receptors recognizing molecular patterns of pathogens. To this group we 

include Toll-like receptors (TLRs), which provide a link connecting non-specific immunity 

with specific immunity. They also allow to differentiate own antigens from foreign antigens. 

TLRs play a dual role in modulating the immune response. On the one hand, they strengthen 

the innate and adaptive mechanisms of defense against pathogens, while on the other hand they 

are involved in the autoimmune destruction of cells of their own body. Inadequate activation of 

these receptors by endo- and exogenous ligands and the influence of TLR-dependent pathways 

on the function of regulatory T-lymphocytes contribute to the development of these diseases. 

The aim of the study 

The main purpose of the study was to assess the influence of the duration of type 1 

diabetes in children on the expression of TLRs and the relationship with the parameters of 

glycemic control in patients. 

The specific goals included: 

1) estimate of the percentage and number of CD19+ B lymphocytes, CD4+ T and CD8+ T 

lymphocytes expressing TLR2, TLR4 and TLR9 receptors of children with type 1 diabetes 



and depending on the duration of the disease (patients with newly diagnosed type 1 diabetes 

and long-lasting diabetes mellitus) comparing with healthy people; 

2) assessment of the relationship between the percentage and number of lymphocytes 

expressing TLRs and the parameters of glycemic control (HbA1c and fructosamine); 

3) grading of basic subpopulations of cells (CD19+ B lymphocytes, CD3+ T, CD3+CD4+, 

CD3+CD8+ T lymphocytes and NK cells) in people with type 1 diabetes and healthy 

people; 

4) assessment of IFN-gamma, IL-2, IL-4 and IL-10 levels in plasma of people with type 1 

diabetes and healthy people. 

Material and methods 

The study group consisted of 53 children diagnosed with type 1 diabetes under the care 

of the Children's Endocrinology and Diabetology Clinic of the Medical University of Lublin 

from October 2016 to February 2018. The study group was divided into group I with newly 

diagnosed type 1 diabetes (up to 3 months after diagnosis) and group II – chronically ill. 31 

patients were qualified to group I, including 15 girls (48.4%) and 16 boys (51.6%). The study 

was conducted among children aged on average 10.27 (4–17 years). Group II consisted of 22 

people, including 9 girls (40,91%) and 13 boys (59.09%). The age of the respondents was on 

average 14.06 years (3.33 to 17.92 years). 

The control group consisted of 20 children with an average age of 12.65 (5.75–17.33 

years) – 5 girls (25%) and 15 boys (75%) with short stature, in whose cases physical 

examination and laboratory tests excluded metabolic disorders of glucose conversion and 

autoimmune diseases as well as somatotropin and multihormonal pituitary hypofunction. 

The test material was peripheral blood taken from a elbow vein, which was then used to 

assess lymphocyte subpopulations (CD19+ B lymphocytes, CD4+ T and CD8+ T lymphocytes 

as well as NK cells) and T cells (CD4+ and CD8+) and B CD19+ expressing receptors TLR2, 

TLR4, TLR9 using flow cytometry. The concentration of selected cytokines (IFN-γ, IL-2, IL-

4 and IL-10) was determined in the blood plasma. 

The performed determinations were subjected to statistical analysis using the Statistica 

12 computer program (StatSoft, USA), as the significance level assuming p <0.05. Statistical 

characteristics of continuous variables are presented in the form of medians, arithmetic means 

and standard deviations as well as extreme values (minimum and maximum). 



Results 

In the group with newly diagnosed DM1, a higher percentage of lymphocytes with the 

CD4+TLR2+ phenotype was found. In the group of patients treated for more than 3 months, a 

higher percentage of lymphocytes with the CD19+TLR4+ phenotype and CD8+TLR4+ T 

lymphocytes and a higher number of CD4+TLR2+ and CD4+TLR4+ T lymphocytes were 

demonstrated. 

Significantly lower percentage of CD19+ B lymphocytes and CD8+ T lymphocytes with 

TLR9 receptor expression were found in the group of patients with newly diagnosed diabetes 

in comparison to the control group. In the group of patients with type 1 diabetes (<3 months 

after diagnosis) there was a negative correlation of the percentage and number of lymphocytes 

with CD19+TLR9+ phenotype, as well as the percentage and number of CD8+TLR9+ T cells 

with HbA1c and fructosamine concentration. 

Studies conducted in the thesis showed a significantly higher percentage and number of 

CD3+ T cells, CD19+ B lymphocytes, CD3+CD4+ T lymphocytes and CD3+CD8+ T 

lymphocytes in the study group (<3 months after diagnosis) than in the control group. 

The studies showed a markedly higher concentration of IL-10 in the study group 

(<3 months of diagnosis) than in the control group, but lower than in the group of chronically 

DM1 patients. 

Conclusions 

The following conclusions were made on the basis of the conducted research: 

1. The increase of lymphocytes expressing TLR2 and TLR4 receptors in patients’ cases with 

type 1 diabetes in the early stage of the disease and those treated chronically suggests that 

stimulation of these receptors accompanies the development of the disease. 

2. The decrease of the number of CD8+ T and CD19+ B cells expressing the TLR9 receptor 

in patients’ cases at an early stage of the disease compared to patients treated chronically 

and demonstrated significant relationships with HbA1c and the concentration of 

fructosamine confirms that changes in the expression of this receptor may be involved in 

the regulation of glucose metabolism of patients with type 1 diabetes. 

3. Considerably a higher number of CD19+ B lymphocytes, CD3+CD4+ T and CD3+CD8+ 

T lymphocytes and a lower number of NK cells of patients with newly diagnosed type 1 

diabetes in the absence of significant changes in the number of these cells in chronic 

patients’ cases confirm the thesis of participation of these cells in early stage of the disease, 

which may contribute to the destruction of pancreatic beta cells. 



4. A significantly higher concentration of IL-10 in the plasma of patients with newly 

diagnosed diabetes compared to patients treated chronically and the control group suggests 

an attempt to activate regulatory mechanisms in patients’ cases at an early stage of the 

disease, which do not constitute protection against the progressive progression of the 

disease. 

 

 


