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ABSTRACT

Chemokines are important factors in the immunopathogenesis of multiple sclerosis. The objective of the study
was to examine the CSF and serum levels of CXCL13 and CCL5 chemokines in primary progressive MS, compare
results with relapsing remitting MS and control group with other noninflammatory neurological disorders. The
levels of chemokines were measured by ELISA method. The CXCL13 CSF levels in PP and RR MS were higher in
comparison with control group, without significant differences between these podgroups. Additionally CXCL13
level in PP MS inversely correlated with duration of the disease. CCL5 CSF level was also significantly higher in
PP MS in comparison with control group. The results demonstrate involvement of CXCL13 and CCL5 chemokines
in the immunopathogenetic mechanisms of primary progressive MS.
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Introduction

About 10-15% of patients with multiple sclerosis rep-
resent primary progressive (PP) form with gradu-
ally increasing neurological disability. Patients with
PP are older at onset as well as immunopathoge-
netic mechanisms show differences in comparison
with relapsing remitting MS [1]. Although neuroax-
onal degeneration underlines progressive disability in
PPMS, inflammatory reactions are also present with
evident microglial activation in healthy looking white
matter additionally to cortical demyelination [2]. The
extent to which inflammatory-immune reactions are
involved in the pathogenesis of PP MS and its nature
is not clear. Chemokines are important mediators in
MS, in migration of inflammatory cells through blood
brain barrier. The chemokine CXCL13 plays an impor-
tant role in humoral immunity through recruitment of
B cells to the CNS and also T cell subsets expressing
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chemokine receptor CXCR5 [3]. RANTES (CCL5) main-
ly acts as a chemoattractant for activated T cells and
monocytes [4].

The objective of our study was to examine the CSF
and serum levels of CXCL13 and CCL5 chemokines in
PP MS, compare the results with RR MS and control
group with other noninflammatory neurological disor-
ders.

Additional purpose was to evaluate correlation
between CSF and serum levels of studied chemokines
with age of patients, duration of the disease, IgG index
and EDSS level.

Material and Methods

Patients

10 patients with PP MS (median age 42.3 + 9.6 years,
EDSS 3.5 t 1.2), 15 patients with RR MS not on immu-
nomodulatory treatment (median age 31.6 * 7.5 years,



Table 1. CXCL13 and CCL5 concentrations in patients with PP MS, RR MS and controls

Mean + SD PP MS RR MS Controls
CXCL13
CSF (pg/ml) 54,6+ 63.1 446+ 48.6 3.03+3.2
Serum (pg/ml) 36.4+20.2 55.1135.6 58.4 1215
CCL5
CSF (pg/ml) 13.8+89 79429 8.3+714
Serum (ng/ml) 5011147 48.4+19.0 72.8146.5

EDSS 1.8 £ 0.9) and 13 control patients (median age
36.2 £ 7.4 years) were included in the study. All patients
with MS have fulfilled diagnostic criteria for RR and
PP MS [5] control group included patients with noin-
nflammatory neurological disorders (tension head-
ache n =10, vertigo n = 3). Duration of the disease was
3.0 + 2.8 years for PP MS group and 3.1 + 2.9 years for
RR MS group. The study was approved by the Ethics
Committee of Poznan University School of Medicine.
All patients involved in the study gave written informed
consent.

CXCL13 and CCL5 measurements in the CSF and sera
CSF and serum samples were frozen and stored at
-80°C until the analysis was performed. The levels of
CXCL13 and CCL5 were measured by ELISA method
according to the manufacturer's protocol (CXCL13/
BLC/BCA-1 Quantikine Human Colorimetric Sandwich
ELISA, CCL5/RANTES Quantikine Human Colorimetric
Sandwich ELISA (R&D Systems). Plates were analyzed
at OD 450 nm for CXC13 and for CCL5 using Microplate
Reader Elx 800 (Biotec Instruments Inc.). All assays
were performed in duplicate. The intra- assay and
inter- assay coeffifficients of variation were 2.5% and
10% respectively.

Statistical analysis

The nonparametric Mann-Whitney U test for compari-
son of two different groups and Spearmans” s rank test
for correlations of the values were used for the sta-
tistical analysis. In all studied groups CSF and serum
CXCL13 and CCL5 levels have been evaluated and cor-
related with IgG index, age, duration of the disease and
EDSS.

The work has been approved by the ethics commit-
tee and all human participants gave informed consent
to the work

Results

In PP MS patients CSF CXCL13 level 54.6% 63.1 pg/ml
was significantly higher (p < 0.005) in comparison with

control group (3.03 £ 3.2 pg/ml).In RR MS patients CSF
CXCL13 level (44.6 * 48.6 pg/ml) was also significantly
higher in comparison with control group (p < 0.005). No
significant differences in the CSF CXCL13 levels have
been shown between PP and RR MS patients. CSF
CXCL13 level in PP MS inversely correlated with dura-
tion of the disease, but not with age, 1gG index or EDSS
values.

In PP MS patients CSF CCL5 level (13.8 + 8.9 pg/
ml) was significantly higher (p < 0.05) in comparison
with control group (8.3 £ 7.14 pg/ml.. No significant dif-
ferences in the CSF CCL5 levels have been observed
between PP and RR patients.

No correlations of CSF CCL5 levels with age, dura-
tion of the disease, IgG index and EDSS values have
been observed.

The serum CXCL13 and CCL5 levels did not differ
significantly between studied groups and their values
are presented in Table 1.

Discussion

Our results demonstrate involvement of two impor-
tant chemokines: CXCL13 and CCL5 in imunopatho-
genetic mechanisms in PP multiple sclerosis. CXCL13
chemokine is crucial for migration of B cells [6]. The
CXCL13 CSF level was higher in PP MS patients sug-
gesting involvement of humoral immunity in this form
of MS. Increased CSF CXCL13 chemokine levels were
also observed in PP MS patients by Sellebjerg et al [3].
The CXCL13 CSF level inversely correlated with dura-
tion of the disease in PP MS patients, but not in RR MS,
showing differences between these two forms of MS.
This is the first such observation and should be con-
firmed on larger group of patients.

CXCL13 CSF level was also increased in RR MS
patients. This confirms previous results by Krumbholtz
et al [7] who has found also a significant correlation
between CSF CXCL13 level in RR MS patients and num-
ber of B cells and T cells in the CSF.

The CCL5 chemokine (RANTES, regulated upon
activation, normal T cell expressed and secreted) is
an agonist of CCR1, CCR3 and CCR5 receptors, which
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are expressed on target cells in MS plaques. We have
not found increased CCL5 levels in the CSF of RR MS
patients. Some previous studies revealed an increased
CCL5 level in the serum and CSF of RR MS patients [4]
while others failed to find any changes [8]. The inverse
correlation between CSF CXCL13 levels and duration of
the disease reflect decreasing immunological reactions
with time course of the disease in PP MS patients.
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