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STRESZCZENIE W JĘZYKU ANGIELSKIM 

INTRODUCTION 

Primary glomerulonephritis (GN) is one of the most common causes of end-stage renal 

disease worldwide. The literature data to date indicate that there are environmental, genetic and 

lifestyle factors that may affect the etiopathogenesis of GN regardless of ethnicity. Despite 

many studies, the mechanism of GN pathogenesis is ambiguous, and the latest research data 

suggest the involvement of viral infections, in particular the Epstein-Barr virus (EBV). 

Researchers indicate that the involvement of the EBV virus in the development of nephropathy 

may relate to the deregulation of the innate immunity of patients. 

Toll-like receptors (TLRs) that are able to capture viral nucleic acids and participate in 

the body's defense against these types of pathogens include, among others, intracellular TLR3 

and TLR9, and cell surface receptors such as TLR2 and TLR4, which are involved in the 

detection of pathogens by recognizing viral envelope proteins. In the case of EBV during its 

primary infection, the virus is able to reduce the expression of receptors such as TLR7, TLR8 

and TLR9 in infected B lymphocytes. B lymphocytes themselves, although they are elements 

of acquired immunity, express on their surface TLRs, such as TLR1, TLR2, TLR5 or TLR6, 

which can influence - through innate immune response - B cells. The second type of cells that 

EBV infects are oropharyngeal epithelial cells that express TLR1, TLR3, TLR4 and TLR6 and 

TLR2, TLR5, TLR7 and TLR9. 

EBV is a virus that can affect the regulation of TLRs, depending on the phase of the life 

cycle. In the case of the lytic phase, during the greatest amplification and replication of the 

genome, EBV is likely to suppress the antiviral response of the host. Previous studies suggest 

that the avoidance of innate response by EBV also plays an important role during the latency 

phase. An exemplary mechanism of immune evasion is observed with inhibition of TLR9 

expression. Scientific reports indicate that increased expression of the LMP1 latency protein in 

B lymphocyte cells blocks the activity of the TLR9 promoter, mRNA and protein expression in 

the cell, thereby weakening the function of this receptor. Therefore, it is suggested that EBV-

induced TLR deregulation may be important in the development of GN. 
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THE AIM OF THE DISSERTATION 

 

The aim of this study was to determine the relationship between the percentages of T and B 

lymphocytes positive for TLR2, TLR4, TLR9 and TLR3 receptors and selected markers of EBV 

reactivation in the context of EBV involvement in the immunopathogenesis of GN. The specific 

objectives included: 

 

1. Evaluation of selected biochemical parameters and immunophenotype of peripheral 

blood lymphocytes of patients with diagnosed GN and the control group in the context 

of maintaining immune homeostasis and determining the degree of kidney function 

(taking into account similarities and differences resulting from individual disease 

groups and subunits); 

2. Assessment of the percentage of T and B lymphocytes positive for the presence of 

TLR2, TLR4, TLR9 and TLR3 receptors, and the search for a relationship with 

morphological and biochemical parameters of peripheral blood in patients diagnosed 

with GN and in people from the control group (taking into account similarities and 

differences resulting from individual disease groups and subunits); 

3. Evaluation of the concentration of soluble forms of TLR2, TLR4, TLR9 and TLR3 

receptors in the plasma of patients diagnosed with GN and in people from the control 

group (taking into account similarities and differences resulting from individual disease 

groups and subunits); 

4. Evaluation of the concentration of antibodies directed against EBV antigens in the 

serum of patients with diagnosed GN and in people from the control group (taking into 

account the similarities and differences resulting from individual disease groups and 

subunits); 

5. Quantitative assessment of the number of EBV virus copies in the genetic material of 

patients diagnosed with GN and in people from the control group (taking into account 

similarities and differences resulting from individual disease groups and subunits); 

6. Evaluation of the relationship between the percentage of T and B lymphocytes positive 

for the presence of TLR2, TLR4, TLR9 and TLR3 receptors and the concentration of 

soluble forms of TLR in the plasma of patients diagnosed with GN and in people from 

the control group (taking into account the similarities and differences resulting from 

individual groups and subunits diseases); 
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7. Evaluation of the relationship between the percentage of T and B lymphocytes positive 

for the presence of TLR2, TLR4, TLR9 and TLR3 receptors and the serological profiles 

of the occurrence of antibodies directed against EBV in the plasma of patients diagnosed 

with GN and in people from the control group (taking into account the similarities and 

differences resulting from individual disease groups and subunits). 

 MATERIAL AND METHODS 

The study group consisted of 100 newly diagnosed patients (55 men and 45 women) 

previously untreated with the established diagnosis of primary GN, while the control group 

consisted of 25 healthy volunteers (15 men and 10 women), age-matched to the study group. 

The diagnosis of GN was based on the histological picture of the kidney biopsy. All patients 

underwent a complete blood count, assessment of renal function, and diagnostics for common 

viral, bacterial, and fungal pathogens. No bacterial (aerobic and anaerobic) or fungal pathogens 

were identified in any of the samples by standard culture methods. In addition, patient samples 

were also tested by PCR to assess the presence of viral material of pathogens from the group of 

viruses: HAV; HBV; HCV; HDV; HEV; HIV; HPV; HSV; CMV; adenoviruses; enteroviruses 

and microorganisms such as: Borrelia burgdorferi, Chlamydia trachomatis  Chlamydia 

pneumoniae, Mycobacterium tuberculosis, Toxoplasma gondii, Ureaplasma spp. czy Listeria 

spp.  

  The test material consisted of 15 ml of peripheral blood collected from the basilic vein 

from all patients and from the control group into tubes with anticoagulant in the form of EDTA 

(10 ml) and into tubes with coagulation activator (5 ml). The material obtained in this way was 

used to analyze the immunophenotype, isolate peripheral blood mononuclear cells (PBMC) 

used in the assessment of the presence of EBV genetic material, and isolate plasma and serum 

for immunoenzymatic analyses. Blood from patients was collected during routine 

examinations. 

The obtained results of the conducted research were subjected to statistical analysis. Due to 

the quotient measurement scale, the values of the analyzed parameters were characterized by 

the arithmetic mean, standard deviation, median and range of variability. Due to the skewed 

distribution of the examined measurable parameters, assessed on the basis of the W. Shapiro-

Wilk test, as well as the heterogeneity of variance, assessed on the basis of the F-Fischer test, 

the Mann-Whitney U test was used to analyze the differences between the two independent 

groups. The significance test of Spearman's R correlation coefficient was used to assess the 

relationship between the examined parameters. A 5% inference error and the associated 
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significance level of p<0.05 were assumed, which indicates the existence of statistically 

significant differences or relationships. 

 

RESULTS AND CONCLUSIONS 

1. In patients with GN, a higher percentage of activated T and B lymphocytes was 

observed compared to the control group, which confirms the proper qualification of 

patients and healthy people for the study, proves the validity of in-depth analyzes of 

the immunological implications of GN and may suggest autotolerance disorders in 

this group of patients. 

2. The percentage of T and B lymphocytes expressing Toll-like receptors (TLR) 2, 3, 

4 and 9 was higher in patients with GN compared to those in the control group, 

which indicates impaired immune response in patients with GN and may indicate 

the involvement of TLRs in the pathogenesis of this group of diseases. These results 

may also explain clinically observed disorders of anti-infective and anti-cancer 

immunity in patients suffering from GN. 

3. The concentration of soluble forms of the studied TLRs in the plasma was 

statistically significantly higher in patients with GN compared to the control group, 

which confirms the involvement of pathways using TLRs in the development of 

glomerulopathy by possible direct deposition of soluble TLRs in the glomeruli. 

4. Serological tests of patients with GN for Epstein-Barr virus (EBV) infection 

revealed the presence of specific anti-EBV antibodies (IgM anti-VCA, IgG anti-

VCA, IgG anti-EBNA-1, IgG anti-EA), evidence of reactivation of the infection. In 

healthy people from the control group, only the presence of anti-EBV antibodies, 

characteristic of the history of EBV, was found. These observations may indicate an 

important role of EBV in the pathogenesis of GN and are the basis for searching for 

ways to prevent EBV infection or conducting research on preventing the reactivation 

of this infection. 

5. The presence of genetic material of the EBV virus was found in 60% of the 

examined patients with GN, while in the group of patients diagnosed with 

proliferative glomerulopathy (PGN) EBV DNA was detectable in 74% of patients, 

while in the group of patients diagnosed with non-proliferative glomerulopathy 

(NPGN) - in 48%, suggesting that EBV may induce abnormal cell proliferation 

within the glomeruli, leading to the development of PGN. 
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6. Demonstration of significant correlations of the percentage of T and B lymphocytes 

positive for the presence of TLR2, 3, 4 and 9 receptors and clinical parameters 

related to the functioning of the kidneys in the PGN and NPGN groups confirms 

that the severity of glomerulopathy suffered by the patients corresponds to the 

observed disorders resistance. Further research may allow to define which TLR will 

become a biomarker, useful diagnostically or predictively in patients with GN. 

7. Analyzes of the correlation of the percentage of TLR-expressing lymphocytes with 

anti-EBV antibodies allow to conclude that the reactivation of EBV infection is 

closely related to immune dysfunction in patients with GN and give grounds to 

suppose that the heterogeneity of GN forms is based on profound disorders 

immunocompetence. These observations give hope that further molecular research 

will allow to define molecules that will be targets for new targeted therapies for GN, 

which will allow for better treatment results. 

 


