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The aim of this study was to analyze the effect of immunomodulatory
treatment of multiple sclerosis (MS) on lymphocyte surface immunomarkers.
The special attention was given to TCR �/�, �/� and �/� HLA-DR markers.
Peripheral blood was obtained from 39 patients with clinically definite R-R
MS, fulfilling the criteria of McDonald et al.[5]. The group of 15 patients
was treated with interferon �-1a (Avonex) intramuscularly once a week. The
blood was obtained before and after two years of treatment. The other group
of 10 patients was treated every day with 20 mg of glatiramer acetate (Co-
paxone) intracutaneously. Subsets of lymphocytes were analyzed by the
method of flow cytometry, using monoclonal antibodies produced by Ortho
Diagnostic System. The relative results were evaluated using Immuno Count
II program. The frequency of the studied subsets in MS was markedly differ-
ent from that in healthy persons. The higher number of CD4, TCR �/� posi-
tive cells and higher CD4/CD8 ratio was observed. In comparison to healthy
individuals, in MS patients a decreased number of TCR �/�, and �/� HLA-DR
was found. After therapy with glatiramer acetate, CD3 and CD8 positive
lymphocytes were more frequently observed than before the drug admini-
stration. The CD4/CD8 ratio was markedly decreased. The effect of inter-
feron �-1a treatment was similar as in the previous group, i.e. a slight in-
crease in CD3 and CD8 was noticed after therapy. Despite the differences in
action of both immunomodulatory drugs, which was established in several
studies, we like to stress some similarity in their effect on CD3, CD8, �/�
HLA-DR and �/� HLA-DR immunomarkers frequency in lymphocyte, and
on the CD4/CD8 ratio. This may mean that there are some common immu-
nological steps of special importance for the clinical effect in MS.
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INTRODUCTION

Multiple sclerosis (MS) is an inflammatory dis-
ease of the central nervous system, where autoim-
mune processes play the central role. T lymphocy-
tes of both subtypes Th1 and Th2 are markedly in-
volved in this process [2]. The genes most likely
involved in susceptibility to MS involve human
leukocyte antigen (HLA) and T-cell receptor (TCR)
gene. In our previous studies, we have established
that V � II- C � TCR � chain rearrangement is pre-
dominantly expressed on gamma/delta (�/�) lym-
phocytes of MS patients [9]. Taking into account
the results indicating an increase in a number of ac-
tivated �/� T cells, i.e. those expressing HLA-DR
and CD25, it can be assumed that �/� lymphocytes
may play a certain role in pathogenesis of MS [3].

Immunomodulatory agents: GA and interferon
� play the main role in effective treatment of MS
influencing positively natural course of the disease
[1, 7, 10]. Therefore, the aim of this study was to
analyze the effect of the immunomodulatory treat-
ment of MS on lymphocyte surface immunomar-
kers. The special attention was given to TCR �/�,
�/� and ��/HLA-DR and �/� HLA-DR markers.

MATERIALS and METHODS

Peripheral blood was obtained from 39 patients
(36 females and 3 males) with clinically definite
MS, fulfiling the criteria of McDonald et al. [5] and
from 20 control persons. The MS patients were in
the relapsing-remitting phase of the disease, aged
20–43 years (mean 31 years). The mean duration of
the disease was 48 months (ranging from 12 to 74
month). The control group comprised 20 healthy
adults, aged 21–28 years.

The group of 15 patients was treated with inter-
feron �-1a (Avonex) intromuscularly once a week.

The blood was obtained before and after two years

of treatment. The other group of 10 patients was

treated every day with 20 mg of GA (Copaxone)

intracutaneously. The blood for studies was taken

before and after two years of treatment. The studies

were approved by the Ethics Committee of the Uni-

versity of Medical Sciences in Poznañ.
Lymphocyte subsets were analyzed by flow cy-

tometry, using specific monoclonal antibodies pro-

duced by Ortho Diagnostic System. The evaluation

was performed in Cytoron Absolute (Ortho Diag-

nostic System) at 488 nm wavelength. The relative

results were evaluated using Immuno Count II pro-

gram.

RESULTS

The frequency of the lymphocyte subsets in MS

was markedly different as compared to healthy per-

sons. The higher number of CD4, TCR �/� positive

cell and higher CD4/CD8 ratio was observed. In

comparison to healthy individuals, in MS patients a

decreased number of TCR �/�, and �/� HLA-DR

was found (Tab. 1).
Two year therapy of MS with GA leads only to

minor changes in surface immunomarkers on pe-

ripheral lymphocytes. After therapy CD3 and CD8

positive lymphocytes were more frequently ob-

served than before the drug administration (Tab. 2).

The CD4/CD8 ratio was markedly decreased. The

effect of interferon �1a treatment was similar as in

the previous group, i.e. a slight increase in CD3 and

CD8 frequency was noticed after the therapy (Tab. 3).

It should be added that the observed differences in

the frequency of TCR �/�, TCR �/�, �/� HLA-DR

and �/� HLA-DR positive lymphocytes were not

statistically significant.
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DISCUSSION

MS seems to be associated with an inbalance in
the subsets of T cells, connected with the synthesis
of pro- and antiinflammatory cytokines [4, 6]. Auto-
reactive T-cells are involved in the recruitment of
peripheral macrophages and nonspecific activated
T-cells responsible for the process of demyelina-
tion and neurodegeneration. The limited pattern of
V�1, V�2 and V�3 to C�1 rearrangement on the
cDNA level observed in the majority of MS pa-

tients suggests a significant role of �/� T cells with
these rearrangement in MS [3, 9]. However, the re-
sults of studies of lymphocyte surface immuno-
markers are inconclusive.

GA (Copaxone) is a synthetic copolymer, com-
posed of L-alanine, L-lysine, L-glutamic acid and
L-tyrosine, acting as immunomodulatory agent in
MS, with known effect: reduction of exacerbation
rate in patient with relapsing-remitting form of the
disease. Interferon � is another important immuno-
modulatory agent used in the therapy of MS. The
mechanisms of action of GA as well as interferon �
in MS are not yet fully explained. Mix et al. [8] em-
phasized that interferon � suppresses the T cell im-
munity and stimulates the foetal type lymphocytes.
The clinical effect may be atributed to action on
particular T-cell subset, and subsequently the influ-
ence on cytokine production [7] as well as specific
and time-dependent changes in multiple mRNAs in
lymphocytes [11]. Despite some differences in ac-
tion of both immunomodulatory drugs, which was
established in several studies, we would like to
stress that Copaxone, similarly to interferon �, may
have some effect on frequency of CD3, CD8 and
CD4/CD8 ratio. The effect on �/� HLA-DR and
�/� HLA-DR was not proved with certainly. This
may mean that these two drugs affect some com-
mon immunological pathways of special impor-
tance for the clinical effect in MS.

However, it is difficult to hypotethise whether
the effect of Copaxone on lymphocyte subsets has
some clinical relevance. The observed differences
in lymhocyte subsets in patients treated with Co-
paxone may constitute just side effect of the drug
which has nothing to do with the immunological
defence against some MS-related etiological agent.
In our opinion, the obtained results indicate mostly
that some immunological disturbances observed in
MS may by modulated by the Copaxone treatment.
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