
STRESZCZENIE W JĘZYKU ANGIELSKIM 

 

INTRODUCTION 

 Primary glomerulonephritis (GN) often leads to end-stage renal disease. Despite that 

the etiopathogenesis of GN is the subject of intensive research, it remains still unknown. GN 

is a heterogeneous group of diseases with many symptoms. Its rapid course can lead to 

complete destruction of the kidney in a few weeks (i.e. rapidly progressive GN). 

GN is also an immune-related disorder that often leads to severe kidney failure. In 

pathogenesis of GN are involved B cells, T cells, dendritic cells and macrophages. CD4+ and 

CD8+ T cells were found in renal biopsy taken from GN patients. In the proliferative 

glomerulonephritis (PGN) number of cells in the glomeruli is increased, in non-proliferative 

glomerulonephritis (NPGN) the number of cells doesn’t change. The existing inflammation 

causes increased permeability surrounding the glomeruli cells in both PGN and NPGN. It 

leads to increased excretion of protein in urine (proteinuria). The course NPGN is typically 

associated with nephrotic syndrome (in addition proteinuria occurs hypoalbuminemia and 

hyperlipidemia) and has a generally good prognosis. PGN leads to nephrotic syndrome (blood 

in the urine, reduced urine production), which can quickly turn into end-stage renal disease. 

Renal biopsy is required to differentiate PGN and NPGN types of glomerulonephritis. Four 

types of GN are discussed in this dissertation: membranoproliferative glomerulonephritis, 

membranous glomerulonephritis, submicroscopic glomerulonephritis and IgA nephropathy. 

In the development of GN are involved different components of the immune system. 

After elimination of the trigger, the immune effector response is inhibited. This protects 

lymphocytes against cancerous or autoreactive features and avoids damage of tissues and 

prevents development of chronic inflammation. Response depends on the mechanisms of 

immune tolerance. The inhibition immune response depends on signals from receptors with 

inhibitory properties and leads to the inhibition activation, proliferation and function of cells 

involved in control of chronic viral infections. It protects against development of excessive 

immune system response. In this dissertation I have discussed molecules with 

immunosuppressive properties, such as: programmed death receptor 1 (PD-1) molecule, PD-

L1, PD-L2, CTLA-4 (cytotoxic T cell antigen 4), CD200 and its receptor (CD200R). 

 

 

 



AIM OF THE STUDY 

 The main aim of this dissertation was to deepen the knowledge on the role of 

molecules with immunosuppressive properties in the pathology of selected GN and to attempt 

to define new biomarkers that would allow non-invasive determination of the type of GN 

occurring in a patient with abnormal renal function assessment results. 

Detailed goals: 

1. Characteristics of the basic laboratory parameters in the study and control group. 

2. Characteristics of the basic subsets of peripheral blood lymphocytes in the study and 

control groups. 

3. Characteristics of the basic subsets of peripheral blood lymphocytes in patients with 

selected types of GN. 

4. Assessment of the percentage of peripheral blood T and B lymphocytes showing the 

surface expression of PD-1, PD-L1, CD200, CD200R and CTLA4 molecules in the study and 

control group. 

5. Assessment of the concentration of interleukin 2 (IL-2), interleukin 4 (IL-4), interleukin 6 

(IL-6), interleukin 10 (IL-10) and interferon gamma (IFN-γ) in peripheral blood plasma in the 

study and control group. 

6. Assessment of the concentration of interleukin 2 (IL-2), interleukin 4 (IL-4), interleukin 6 

(IL-6), interleukin 10 (IL-10) and interferon gamma (IFN-γ) in peripheral blood plasma in 

selected types of GN. 

7. Analysis of the relationship between peripheral blood T and B lymphocytes, characterized 

by the surface expression of PD-1, PD-L1, CD200, CD200R and CTLA-4 molecules with 

laboratory parameters of recognized clinical importance. 

 

MATERIAL AND METHODS 

 The study group consisted of 50 untreated patients with newly diagnosed GN, 

divided into 25 patients with PGN and 25 patients with NPGN. The study group included 11 

patients with membranoproliferative glomerulonephritis (MPGN), 12 patients with 

membranous glomerulonephritis (MGN), 13 patients with submicroscopic glomerulonephritis 

(MCD), and 14 patients with IgA nephropathy (IgAN). The material for the research was 

peripheral blood. 

3 ml of blood immediately after collection was used to determine basic laboratory parameters 

(morphology) and basic immunophenotype of lymphocytes and percentage of T (CD4+, 



CD8+) and B (CD19+) lymphocytes with surface expression of PD-1, PD-L1, CD200, 

CD200R, CTLA4 antigens). 5 ml after appropriate preparation was stored at -80°C for 

subsequent evaluation of cytokine concentration. Peripheral blood cell immunophenotyping 

was performed by using a FACSCalibur flow cytometer. In peripheral blood plasma were 

determined following cytokines: IFN-γ, IL-2, IL-4, IL-6, IL-10 by using the ELISA method. 
5 ml of blood without anticoagulant after obtaining serum were used to determine 

biochemical and immunological parameters. 

RESULTS 

            In patients with GN compared to the control group, the number of lymphocytes, 

erythrocytes, platelets and hemoglobin levels were significantly lower. The study group 

showed higher concentration of urea and BUN, while lower values of  eGFR and lower 

concentrations of total protein and albumin. Significantly lower eGFR values were found in 

patients with PGN group. Patients with PGN showed a lower concentration of IgM and the C3 

complement. 

The analysis showed a lower number of CD3+ T lymphocytes, CD3+CD4+ T helper 

lymphocytes in the study group, and a lower number of NK cells and CD3+CD8 + cytotoxic 

T lymphocytes in patients with GN than in the control group. A lower number of CD3+ T 

cells, CD19+ B cells, CD3+CD4 + and CD3+CD8 + T cells was shown in patients with 

MPGN compared to IgAN. In patients suffering from MPGN a lower number of CD3+ T 

cells, NK cells, CD3+CD4+ and CD3+CD8+ T cells was found. A lower number of NK cells 

was demonstrated in patients with MGN and MCD compared to the control group. Patients 

with MGN also had a lower number of CD3+CD8+ T cells than in the control group. 

Patients with GN were characterized by a significantly higher percentage of 

lymphocytes with PD-1 and PD-L1 molecules expressed compared to the control group. 

Higher percentages of lymphocytes expressing PD-1 molecules were noted in patients with 

proliferative GN than in patients with non-proliferative glomerulonephritis. The analysis 

showed significantly higher percentages of T and B lymphocytes with PD-1 and PD-L1 

molecule expression in patients with MPGN, IgAN and MGN than in the control group. 

Higher percentages of PD-1 and PD-L1-positive T lymphocytes and CD19+PD-L1+ B 

lymphocytes were noted in patients with MCD. There was a higher percentage of      

CD4+PD-1+ and CD19+PD-1+ lymphocytes in patients with MPGN than in patients with 

MCD. 



In patients suffering from GN, a significantly higher percentage of lymphocytes 

expressing the CTLA-4 molecule was found than in the control group. A higher percentage of 

CD4+CTLA-4+ T cells was observed in patients with PGN. Higher percentages of T 

lymphocytes expressing the CTLA-4 molecule in patients with MPGN, IgAN and MGN. In 

peripheral blood plasma of patients with MPGN, IgAN and MGN than in patients with MCD, 

a higher concentration of CD4+CTLA-4+ T cells was demonstrated. A higher percentage of 

CD4+CTLA-4+ T cells in patients with MPGN than in MGN was also shown. 

A significantly higher percentage of T lymphocytes expressing the CD200 marker was 

found in patients with GN than in the control group. A higher percentage of T lymphocytes 

expressing the CD200 molecule was demonstrated in patients with PGN. Higher percentages 

of CD4+CD200+T cells and lower percentages of CD200R were observed in patients with 

MPGN, IgAN and MCD. There was a lower concentration of CD4+CD200R+ lymphocytes in 

patients with MGN than in the control group and significantly higher percentage 

CD8+CD200+T cells in patients with MPGN and IgAN. A higher percentage of B 

lymphocytes with CD200 expression and lower expressing CD200R were found in patients 

with MCD compared to the control group. There were significantly lower percentages of 

CD19+CD200R+ B lymphocytes in patients with IgAN and MGN. In patients with MPGN 

than in MGN and MCD was demonstrated a higher percentage of CD4+CD200+T cells. A 

higher percentage of CD4+CD200+ T cells was found in patients with IgAN than MGN. In 

patients with MCD than in MGN was demonstrated a higher percentage of CD19+CD200+ B 

lymphocytes. 

Evaluation of concentration of selected cytokines in the plasma much higher 

concentration IL-2, IL-10, IFN-γ was found in the study group than in the control group. 

Much higher concentrations of IL-2 and IFN-γ were shown in patients with MPGN, IgAN, 

MGN and MCD. The concentration of IL-4 was significantly lower in patients with IgAN and 

MGN than in the control group. 

Relationship analysis of T and B lymphocytes expressing PD-1, PD-L1 molecules and 

laboratory parameters in patients with glomerulonephritis shows negative correlation in the 

percentage of lymphocytes with the phenotype CD4+PD-1+, CD8+PD-1+, CD19+PD-1+ 

with eGFR and IgM concentration. There was also a negative correlation of the percentage of 

lymphocytes with the phenotype CD4+PD-L1+, CD8+PD-L1+, CD19+PD-L1+ with eGFR 

and the concentration of IgM. A positive correlation with the protein concentration in the 

daily urine sample in patients with GN was demonstrated with the percentage of CD4+PD-

L1+, CD8+PD-L1+ and B CD19+PD-L1+ T cells. 


