
STRESZCZENIE W JĘZYKU ANGIELSKIM 

 

Impact of Epstein-Barr Virus Infection on Selected Immune Parameters 

in Children Treated for Type 1 Diabetes. 

INTRODUCTION 

          Diabetes is a group of metabolic diseases of various etiologies, pathogenesis, and 

clinical picture, characterized by chronic hyperglycemia due to inappropriate insulin 

secretion or activity. Prolonged hyperglycemia leads to chronic organ damage. Type 1 

diabetes is the most common type of diabetes in children and adolescents; it constitutes 

about 90% of diabetes in the population up to 18 years old. The etiopathogenesis of type 1 

diabetes is multifactorial. The disease occurs as a result of the interaction of three factors: 

genetic predisposition, environmental factors, and the immune response. Environmental 

factors act as triggers for the immune process that destroys β cells, which leads to insulin 

deficiency and the appearance of symptoms.  

 Seasonal variability of type 1 diabetes is observed, increased in the autumn and winter 

months. This may indicate the potential role of viral infections in the pathogenesis of type 

1 diabetes.  Numerous viruses are associated with the development of type 1 diabetes, 

including enteroviruses (especially Coxsackie type B viruses), rotavirus, mumps virus, 

cytomegalovirus, and Epstein-Barr virus.                                                  

          The Epstein-Barr virus is widespread in the world. Specific antibodies against EBV 

antigens are detected in approximately 95% of the human population. The target cells of 

the virus are epithelial and B-lymphocyte cells. Infected cells and their enzymatic 

apparatus can be used by viruses to multiply rapidly and release progeny virions in the 

lytic phase. EBV can also enter the latent phase and remain latent in B lymphocytes. In 

immunocompromised states, the virus may pass from the latent phase to the lytic phase. 

Primary infection with the Epstein-Barr virus can occur as asymptomatic or as a set of 

symptoms called infectious mononucleosis. EBV is subject to latency and causes chronic 

infection. The EBV virus is involved in the modification of many autoimmune diseases, 

including rheumatoid arthritis, systemic lupus, Sjögren's syndrome, multiple sclerosis, 

autoimmune thyroiditis, and type 1 diabetes.  

  



AIM OF THE STUDY 

       The main aim of the study was to assess the impact of EBV infection on the activation 

of selected cells of the immune system and the concentration of fructosamine and HbA1c 

levels in children with type 1 diabetes .  

The specific objectives included: 

1. Assessment of the percentage of T and B lymphocytes with activation markers (CD69+ 

and CD 25+) and CD3 + and CD4 + T cells with intracellular expression of selected 

cytokines (IFN-γ, IL-2, IL-4, IL-10, IL-17) in the group of patients with type 1 diabetes 

and in the control group 

2. Assessment of anti-VCA antibody concentration in the IgM and IgG class, and anti-

EBNA-1 in the IgG class in the test and control groups 

3. Assessment of the percentage of T and B lymphocytes with expression of activation 

markers (CD69 + and CD 25+) in patients with type 1 diabetes, depending on the presence 

of antibodies against EBV antigens (anti-VCA in the IgM and IgG class, and anti-EBNA-1 

in the class IgG) 

4. Assessment of the percentage of CD3 + CD4 + T cells with intracellular expression of 

selected cytokines (IFN-γ, IL-2, IL-4, IL-10, IL-17) in patients with type 1 diabetes, 

depending on the presence of antibodies against EBV antigens (anti-VCA in the IgM and 

IgG class and anti-EBNA-1 in the IgG class. 

5. Assessment of glycated hemoglobin and fructosamine concentration in the group of 

patients with type 1 diabetes, depending on the presence of anti-VCA in the IgM and IgG 

class, and anti-EBNA-1 in the IgG class 

 MATERIALS AND METHODS 

         The study included 43 children diagnosed with type 1 diabetes, hospitalized in the 

Department of Endocrinology and Pediatric Diabetology at the Medical University of 

Lublin. The group consisted of 21 girls (48.8%) and 22 boys (51.2%). The age of the 

children during the study ranged from 3.9 years to 18 years, and the mean was 13.58 years.        

The control group consisted of 20 children; 8 girls (40%) and 12 boys (60%) with short 

stature, These patients did not have any carbohydrate metabolism disorders, autoimmune 



diseases or hypopituitarism. The study included children aged 7.75 to 14.4, with the mean 

age of 11.02 years.        

          The test material was whole blood taken from the basilic vein into two 4.5 ml tubes 

containing disodium edetate. The collected material was used to assess the cell 

immunophenotype including activation markers (CD69 and CD25) by flow cytometry.  

Intracellular cytokine expression (IFN-γ+, IL-2,IL-4, IL-10, and IL-17) was assessed. The 

concentration of anti-VCA in the IgM class, anti-VCA in the IgG class and anti-EBNA-1 

in the IgG class was assessed in the plasma by ELISA.  

  RESULTS  

             People with type 1 diabetes had a higher percentage of CD4+ T cells and CD8+ 

lymphocytes with CD69 marker expression than in healthy people. People from the study 

group were characterized by a higher percentage of CD3+ T cells and CD4 + cells 

expressing CD25 antigen compared to the control group. 

          The percentage of CD3+CD4+ T cells with intra-cellular expression of IL-4 was 

lower in the type 1 diabetic group than in healthy subjects. In the study group, a lower 

concentration of anti-EBNA 1 antibodies in the IgG class was found compared to the 

control group. 

          The percentage of CD8+CD69+ T cells was lower in the group of patients with anti-

VCA IgG antibodies present. In the group of patients with type 1 diabetes with anti-EBNA 

1 antibodies present in the IgG class, a lower percentage of CD8+ T cells expressing CD25 

antigen was found. 

          The group of patients with type 1 diabetes with anti-VCA IgG antibodies present 

was characterized by a higher percentage of CD3+CD4+ T cells with intracellular 

expression of IL-10 and IL-17 compared to the group of patients without anti-VCA IgG 

antibodies.   The analysis showed a higher percentage of CD3+CD4+IL10+ T lymphocytes 

in the group of people with type 1 diabetes with anti-EBNA 1 antibodies in the IgG class 

than in patients without anti-EBNA 1 antibodies in the IgG class.  

          Patients with type 1 diabetes with anti-VCA IgG antibodies present had higher 

fructosamine levels and higher levels of glycated hemoglobin compared to patients who 

did not have anti-VCA IgG antibodies. Studies have shown a higher concentration of 

fructosamine in the group of patients with type 1 diabetes with confirmed anti-EBNA 1 

IgG class antibodies compared to the group of patients with type 1 diabetes without 

demonstrated anti-EBNA 1 antibody in the IgG class. 



CONCLUSIONS  

         The conducted research allows to formulate the following conclusions: 

1. A lower percentage of CD8 + T cells expressing CD69 molecules in patients with anti-

VCA IgG antibodies and a lower percentage of CD8+ T cells expressing CD25+ 

molecules in patients with anti-EBNA-1 antibodies in IgG may indicate limited 

control of the system in the course of EBV infection in these patients.  

 

2. Demonstration of a lower percentage of IL-4-secreting CD3+CD4+ T cells in people 

with type 1 diabetes supports the assumption that a deficiency in IL-4 production may 

be associated with the development of type 1 diabetes. 

 

3. The identified increase the percentage of CD4+CD3+IL-10 lymphocytes in the group 

of patients with anti-VCA IgG and anti-EBNA-1 antibodies in the IgG class, 

compared to patients with no antibodies, suggests that the increase in IL-10 

production by T helper cells seems to play a role in balancing the production of 

proinflammatory cytokines and may be a mechanism keeping the virus latent. 

 
4. Demonstration of a significantly higher fructosamine concentration and a higher level 

of glycated hemoglobin in the group of patients with current antibodies against EBV 

antigens suggests that EBV infection may be one of the factors contributing to the 

abnormal correction of carbohydrate metabolism in people with type 1 diabetes. 

 

5. An increase in the percentage of T-lymphocytes with the CD4+CD3+IL-17+ 

phenotype in patients with anti-VCA IgG antibodies and associated with significantly 

higher fructosamine levels and higher HbA1c levels may confirm the participation of 

IL-17 in attenuating glucose metabolism and suggest that EBV infection is 

accompanied by an increase in IL-17 secretion  

 


