
ABSTRACT 

 Multiple sclerosis (MS) is a chronic, inflammatory, autoimmune disease of the central 

nervous system (CNS) with a complicated etiology. It causes demyelination, axonal damage and 

limited remyelination, death of oligodendrocytes, gliosis and neurodegeneration. Pro-inflammatory 

chemokines also play an important role in the pathogenesis of multiple sclerosis. 

 The aim of my study was to analyze the level of selected proinflammatory chemokines with  

patients where multiple sclerosis was diagnosed. The level of the following cytokines has been 

analyzed: CXCL1/GRO-α, CXCL9/MIG, CXCL11/I-TAC, CX3CL1/Fractalkine, CCL2/MPC-1, 

CCL5/RANTES, CCL7/MCP-3 and CCL17/TARC in blood serum, and additionally, 

CXCL13/BCA-1 in the cerebrospinal fluid (CSF). All the results were compared to the control 

group of healthy people. 

 The clinical material consisted of 98 patients with clinically certain multiple sclerosis (MS), 

hospitalized at the Department of Neurology and Clinical Neuroimmunology of the Regional 

Specialist Hospital in Grudziadz in 2016-2018. The control group consisted of 33 healthy people 

aged 23-48 years. 

 Patients with MS were classified into 3 clinical groups: relapsing-remitting multiple 

sclerosis (RRMS), primary progressive multiple sclerosis (PPMS) and secondary progressive 

multiple sclerosis (SPMS). 

 In terms of treatment, 28 patients received interferon beta-1a, 29 patients received 

cyclophosphamide (minimum 5 doses at 3-month intervals, one year of treatment), 3 patients 

received glatiramer acetate, and 5 patients received a different type of treatment. At the time of 

collecting material for testing, 33 patients have not received any treatment. 

 In order to determine the above-mentioned chemokines, each of the Patients and volunteers 

from the Control Group had received 3x4.5 ml of blood once. Additionally, in 20 patients diagnosed 

with multiple sclerosis, a lumbar puncture was performed to determine the level of CXCL13 in the 

cerebrospinal fluid (CSF). 

 The comparison of cytokine levels in the blood of healthy and ill people has been carried 

out. The levels have been compared depending on the form of multiple sclerosis (RRMS, PPMS 

and SPMS), the type of treatment that have been used (no treatment, treatment with interferon beta-

1a, cyclophosphamide and glatiramer acetate) and the analysis of levels depending on disease 

severity, measured by the EDSS motor disability scale. Additionally, the level of CXCL13 in the 

cerebrospinal fluid (CSF) has been assessed in patients with relapsing-remitting (RRMS) and 

primary progressive multiple sclerosis (PPMS). 

 The research included the analysis of basic descriptive statistics together with the 

Kolmogorov-Smirnov tests, frequency analysis, rank correlation analysis of Spearman's ρ, Mann-



Whitney U tests and Kruskal-Wallis tests. The classical threshold α = 0.05 was considered the level 

of significance, however, the statistical test probability resulting at the level of 0.05 <p <0.1 were 

interpreted as significant at the statistical tendency level. 

 Our own analyzes have shown a significantly higher level of the CX3CL1/Fractalkine, 

CCL5/RANTES and CCL7/MCP-3 chemokines in patients with MS compared to the healthy 

population, a higher level of CCL17/TARC and CCL2/MCP-1 in patients with primary progressive 

multiple sclerosis (PPMS) compared to patients with the relapsing-remitting form of MS (RRMS). 

While patients with RRMS have shown higher levels of the chemokines CCL5/RANTES and 

CCL7/MCP-3. Depending on the treatment used, the highest levels of CXCL11 / I-TAC, CX3CL1 / 

FRA and CCL7 / MCP-3 have been found in patients treated with interferon beta-1a, while the level 

of CXCL9 / MIG has been the highest in patients treated with cyclophosphamide. There was a 

positive correlation with disease intensity in the level of CXCL9 / MIG, CCL17 / TARC and CCL2 / 

MCP-1 cytokines. However, no significant differences were found in the level of CXCL13 in the 

cerebrospinal fluid (CSF) depending on the clinical form of multiple sclerosis (RRMS or PPMS). 

 

 

 

 

 

 

 

 




