
 

SUMMARY 

 
INTRODUCTION 

 

Endometriosis is a common, benign gynecological disorder characterized by the 

presence of the active endometrium (glands and stroma) outside the uterine cavity. The growth 

of endometrial tissue is dependent on estrogen, which is why the disease develops primarily in 

women of reproductive age. The location of the changes is diverse - it may include the pelvic 

peritoneum, the muscular layer of the uterus, other sexual organs as well as distant locations, 

e.g. the diaphragm. The inconsistent presentation of the disease is associated with a wide range 

of accompanying symptoms. Generally, they can be divided into two groups: symptoms 

associated with pain and infertility. There are no effective and easy methods to diagnose the 

disease, and the available therapeutic methods are based mainly on symptomatic treatment, not 

modifying the course of the disease. In addition, endometriosis, as a relatively frequent disease, 

is a major social and economic problem. 

The reasons for the development of the disease remain unknown, however, based on the 

conducted studies on the interdependence of endometriosis and disorders of the immune 

system, a number of abnormalities in the immune system have been detected in patients with 

endometriosis. Available literature confirms the involvement in the pathomechanism of 

neutrophil disease and peritoneal macrophages that secrete biochemical factors helping in the 

growth and invasion of endometriotic cells and angiogenesis. NK cells, on the other hand, have 

a limited ability to eliminate endometrial cells in the peritoneal cavity. The imbalance between 

Th1 / Th2 lymphocytes leads to abnormal cytokine secretion and inflammation that continues 

to induce the progression of changes. 

The phenotype of primary and secondary immune cells in the microenvironment of 

endometriosis and their relationship to various stages and symptoms of the disease have not 

been established. An important issue remains the assessment of how the resulting defects of 

"immune" surveillance in the changed microenvironment of endometriosis affect other 

autologous tissues. 



THE AIM OF THE STUDY 
 

The main objective of this dissertation was to increase knowledge about the complex 

pathogenesis of endometriosis by assessing the relationship between the expression of 

molecules that inhibit the immune response and selected parameters of immunity in the 

peripheral blood and peritoneal fluid in women suffering from endometriosis. 

The specific objectives covered the following issues: 

1. Evaluation of parameters of non-specific immune response in the peripheral blood in 

the test and control group and analysis of their relationship with clinical parameters. 

2. Evaluation of the percentage of T and B lymphocytes expressing CD25 and CD69 

activation markers in the test and control groups and analysis of their relationship with 

clinical parameters. 

3. Evaluation of the percentage of regulatory T cells in the peripheral blood in the test 

and control groups and analysis of their relationship with clinical parameters. 

4. Evaluation of T and B lymphocytes in peripheral blood showing surface expression of 

PD-1 and PD-L1 molecules in the test and control groups as well as analysis of their 

relationship with clinical parameters. 

5. Evaluation of the concentration of soluble PD-1 antigen in peripheral blood plasma in 

the test and control group as well as in peritoneal fluid in women with endometriosis and 

analysis of their relationship with clinical parameters. 

6. Evaluation of the concentration of soluble PD-L1 antigen in peripheral blood plasma 

in the test and control group as well as in peritoneal fluid of women diagnosed with 

endometriosis and analysis of the relationship with clinical parameters. 

7. Evaluation of T and B lymphocytes in the peripheral blood showing surface expression 

of CD200 and CD200R molecules in the test and control groups and analysis of their 

relationship with clinical parameters. 

8. Evaluation of the concentration of soluble CD200 antigen in peripheral blood plasma 

in the test and control group and in peritoneal fluid in women diagnosed with 

endometriosis and analysis of their relationship with clinical parameters. 

9. Evaluation of T and B lymphocytes displaying surface expression of CTLA-4 molecule 

in the test and control group and analysis of their relationship with clinical parameters. 

10. Evaluation of the concentration of soluble CTLA-4 antigen in peripheral blood plasma 

in the control and control group and peritoneal fluid in women with endometriosis and 

analysis of their relationship with clinical parameters. 



11. Evaluation of interleukin 2, 4, 6, 10 and interferon gamma in peripheral blood plasma 

in the control and control group and in peritoneal fluid in women with endometriosis and 

analysis of their relationship with clinical parameters. 

 
MATERIAL AND METHODS  
 

  The evaluation of the immune system was performed in 54 women with newly diagnosed 

endometriosis, confirmed by histopathological examination and 20 women from the control 

group. The material for examinations was peripheral blood and peritoneal fluid collected during 

the procedure immediately after the laparoscope was established. In the peripheral blood, the 

immunophenotype of CD4 + T cells, CD8 + T, CD19 + T cells, as well as the percentage of 

NK cells and NKT-like cells were evaluated using flow cytometry. The percentage of T 

lymphocytes (CD4 + and CD8 +) and B CD19 + with the expression of PD-1 antigens, PD-L1, 

CTLA-4, CD200, CD200R, CD69, CD25 was also examined. In the peripheral blood and 

peritoneal fluid the concentration of IFN-γ, IL-2, IL-4, IL-6 and IL-10 and soluble forms of 

PD-1, PD-L1, CTLA-4 and CD200 using the ELISA method was assessed. Isolated 

mononuclear cells were used to assess the percentage of CD4 + CD25 + highFOXP3 + 

regulatory T cells in the test group and control group. The performed tests were aimed at 

assessing the presence of selected molecules that are associated with suppression of the immune 

response. The assessment of cytokines in the peripheral blood plasma and peritoneal fluid was 

one of the methods of assessing the function of cells of the immune system. Peripheral blood 

and peritoneal fluid were examined to compare systemic changes with changes in the local 

environment. 

 

RESULTS 

  Patients with endometriosis were characterized by a lower percentage of CD3 + CD8 + 

T lymphocytes. The assessment of non-specific immune response parameters showed an 

increased number of neutrophils and a lower percentage of NK lymphocytes than in healthy 

women. The percentage of CD8 + T lymphocytes, CD4 + T lymphocytes and CD19 + B 

lymphocytes expressing CD25 and CD69 was higher in the test group compared to the control 

group. The study group was characterized by a much higher percentage of lymphocytes 

expressing PD-1 and PD-L1. In addition, there was a positive correlation between the 

concentration of soluble PD-L1 form in peritoneal fluid and peripheral blood and the degree of 

advancement of endometriosis. The study group showed a higher percentage of CD4 + CD200 

T cells, CD8 + CD200 + T cells and CD19 + CD200 + CD8 lymphocytes, with statistically 



significant lower percentage of these lymphocytes expressing the CD200R antigen on the 

surface of the same lymphocyte groups. The study group also had higher CD8 + CTLA-4 + T 

lymphocytes. In the peripheral blood plasma of patients with endometriosis, a higher soluble 

CTLA-4 concentration was also demonstrated. 

  Evaluation of peripheral blood cytokine levels showed a higher concentration of IL-2 in 

the study group, IFN-γ and IL-10 and a lower concentration of IL-4. In addition, there was a 

correlation between the decreased level of IL-4 in the peritoneal fluid and the severity of the 

disease. 

  In patients suffering from endometriosis with co-existing primary or secondary infertility, 

a lower concentration of soluble PD-L1 form in the peripheral blood plasma was found 

compared to other patients with endometriosis. In addition, a negative correlation of the 

percentage of B-lymphocytes with PD-L1 expression with the percentage of regulatory T-cells 

in the peripheral blood was observed, a negative correlation between the percentage of CTLA-

4 T cells and the percentage of NK cells and a negative correlation between the percentage of 

T lymphocytes with CTLA-4 expression and NKT-like cell proportion. Similar negative 

correlations were obtained by studying CD8 + T lymphocytes. 

  Patients suffering from endometriosis with associated pelvic pain syndrome showed a 

statistically higher concentration of soluble PD-L1 form in peripheral blood compared to other 

patients with endometriosis. Other parameters did not differ significantly compared to other 

patients with endometriosis. 

  Patients suffering from endometriosis who had peritoneal adhesions detected during 

surgery were characterized by statistically significantly lower percentage of T lymphocytes 

expressing the CD69 marker in peripheral blood compared to other patients with endometriosis. 

Higher concentration of soluble PD-L1 form in the peripheral blood of these patients was also 

demonstrated in comparison to the remaining patients. In addition, a higher percentage of T 

lymphocytes expressing the CD200 molecule and a higher percentage of CD4 + / CD200R + T 

lymphocytes were found in this group of patients compared to the remaining patients with 

endometriosis. The percentage of T lymphocytes expressing the CTLA-4 antigen in patients 

with peritoneal adhesions and endometriosis was also higher compared to the remaining 

patients. 

 

 

 

 

 



CONCLUSIONS 

 

1. Determination of occurrence in peripheral blood of women with endometriosis higher 

percentage of CD8 + T cells and a lower percentage of NK cells compared to the control group, 

which correlated with the stage of disease, and higher percentage of neutrophils in the study 

group compared to the results obtained in healthy women, may testify to the important role of 

disturbances in the interaction of mechanisms of non-specific and specific response in the 

pathogenesis of endometriosis. 

 

2. A higher percentage of T and B lymphocytes expressing PD-1, PD-L1, CD200 and CD200R 

antigens and a significantly higher percentage of CD8 + T lymphocytes expressing CTLA-4 

antigen in the peripheral blood of women with endometriosis than in the control group were 

found. , which indicates the important role of negative costimulation in the development of the 

disease. It seems that high percentages of anergic lymphocytes prevent the proper diagnosis 

and elimination of factors that lead to excessive proliferation of the endometrium, as well as 

the removal of ectopic endometrial cells. 

 

3. There is a high concentration of soluble form of PD-1 and CD200 antigens in the peritoneal 

fluid of women with endometriosis, which confirms the theory of dysfunction of co-stimulatory 

molecules in the pathogenesis of the disease. In addition, a positive correlation was found 

between the severity of the disease and the concentration of soluble PD-1 form in the peritoneal 

fluid, which may indicate the utility of such form of PD-1 as a predictive or monitoring factor 

of endometriosis. 

 

4. In the group of patients suffering from endometriosis and infertility a negative correlation of 

the percentage of B-lymphocytes expressing PD-L1 with the percentage of regulatory T-cells 

in the peripheral blood and a negative correlation between the number of CD4 + T lymphocytes 

expressing CTLA-4 and the percentage of NK cells and the percentage of cells were observed. 

NKT-like. A similar negative correlation was found in the study of CD8 + T lymphocytes. The 

presented differences in the obtained results of tests in patients suffering from endometriosis 

and infertility may indicate a different etiopathogenesis of endometriosis accompanying 

infertility. 

 

 



5. The observed higher percentage of T lymphocytes expressing CD200, CD200R and CTLA-

4 antigens, as well as higher concentration of soluble PD-L1 form in plasma in patients with 

endometriosis accompanied by peritoneal adhesions, indicates the important role of the 

molecules involved in negative costimulation in induction of persistence of chronic 

inflammation within the peritoneum, leading to connective tissue proliferation. 

 

6. Observation in women with the diagnosis of endometriosis of higher interest rates of T and 

B lymphocytes, expressing CD69 and CD25 activation markers and their correlation with the 

severity of the disease, indicate persistent lymphocyte activation and ineffective immune 

response, and justify further research to identify stimulus-inducing factors lymphocytes. 

 

7. Demonstration of a higher concentration of IL-4 and IL-10 in the peritoneal fluid of women 

suffering from endometriosis indicates the involvement of a Th2 type immune response in the 

pathogenesis of the disease at the local level. A higher concentration of Th1-dependent 

cytokines (IFN-γ, IL-2) with increasing IL-10 concentration and a decrease in IL-4 

concentration in peripheral blood of patients may be an expression of a compensatory attempt 

to antagonize the inflammatory process associated with the disease. 
 
 


