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Background: Expression of some functional molecules on peripheral blood lymphocytes
is critically important for the development of adequate antitumor response.

Purpose: To investigate changes in the expression of molecular markers of peripheral
blood lymphocyte activation in patients with small (T1) choroidal melanoma (CM;
measuring < 3 mm in protrusion into the vitreous and < 12 mm in basal dimension) after
transpupillary thermotherapy (TTT) delivered using our methodology.

Materials and Methods: We investigated the expression of molecular markers (CD7+,
CD25+, CD38+, CD45+, CD54+, CD95+, CD150+) of peripheral blood lymphocyte
activation using the routine methodology in 16 patients (12 women (75%) and 4 men
(25%); mean age, 55.4 years (11.2 years)) with small (T1) CM at baseline and after
a course of TTT delivered using our methodology. Statistical analyses were conducted
using Statistica 10 (StatSoft, Tulsa, OK, USA) software.

Results: Four-day activity of all examined peripheral blood lymphocyte subpopulations
in patients was observed in response to the curative effect of 810-nm diode laser TTT on
CM. However, statistically significant increases were found only for the expression of the
costimulatory molecule inducing cytokine secretion (CD7+) and proaptotic lymphocyte
activity due to an increased share of CD95+-phenotype cells.

Conclusion: The expression of molecular markers of peripheral blood lymphocyte
activation, especially the expression of the costimulatory molecule inducing cytokine
secretion (CD7+) and proaptotic lymphocyte activity due to an increased share of

of peripheral blood lymphocyte
activation

Introduction

Much cancer-relating data has been accumulated
in recent years evidencing a key role of impairments in
immunologic control mechanisms in the initiation and
development of the tumor process. Expression of some
functional molecules on peripheral blood lymphocytes
is critically important for the development of adequate
antitumor response [1].

Our previous studies on the expression of molecular
markers of peripheral blood lymphocyte activation in
patients with the small (T1) choroidal melanoma (CM;
measuring < 3 mm in protrusion into the vitreous and
< 12 mm in basal dimension) demonstrated that, at the
initial stage of the tumor (e.g., CM), there was evidence of
functional activity of immunocompetent cells in the form of
lymphocyte receptor activation to 11-2 (CD25+), increased
lymphocyte activation and proliferation (CD38+, CD45+,
CD150+) and immunoglobulin production (CD150+),
activation of intercellular adhesion (CD54+) and apoptosis
(CD 95+), and induction of cytokine secretion (CD7+),
these characteristics being significantly higher than in
healthy individuals [2].

CD95+-phenotype cells, increases within the course of TTT for the small (T1) CM.

Therefore, it is important to investigate treatment
factors-induced changes in the molecular profile of
lymphocytes and the role of some molecules in the
implementation of positive curative effect of, particularly,
transpupillary thermotherapy (TTT).

The purpose of this study was to investigate changes
in the expression of molecular markers of peripheral blood
lymphocyte activation in patients with small (T1) choroidal
melanoma (CM; measuring < 3 mm in protrusion into
the vitreous and < 12 mm in basal dimension) after TTT
delivered using our methodology.

Materials and Methods

We investigated the expression of molecular markers
of peripheral blood lymphocyte activation in 16 patients
(12 women (75%) and 4 men (25%); mean age, 55.4
years (11.2 years)) with small (T1) choroidal melanoma
at baseline and after a course of TTT delivered using
our methodology [3]. The levels of molecular markers
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of peripheral blood lymphocyte activation were assessed
immunohistochemically [4].

Fasting venous blood samples (5 ml) were taken prior
to treatment and at day 7 after completion of the treatment
course. The immunophenotyping panel of monoclonal
antibodies (MCAD) included the antibodies responsive
to CD7+, CD25+, CD38+, CD45+, CD54+, CD 95+,
CD150+ antigens [5].

Statistical analyses were conducted using Statistica 10
(StatSoft, Tulsa, OK, USA) software. Data are presented
as mean (with standard deviation (SD) in parentheses).
Univariate analysis of variance (ANOVA) with Fisher’s
or Newman-Keuls multiple-comparison was used to
evaluate statistical significance of quantitative results.
Percentage ratios of lymphocyte activation marker levels
and differences in these percentage ratios (A%) were
calculated.

Results and Discussion

Table 1 presents changes in the expression of molecular
markers of peripheral blood lymphocyte activation in
patients with small (T1) CM after TTT delivered using our
methodology.

Four-day activity of all examined peripheral blood
lymphocyte subpopulations in patients was observed in
response to the curative effect of 810-nm diode laser TTT
on CM. Statistically significant increases were found,
however, only for the expression of the costimulatory
molecule inducing cytokine secretion (CD7+) and
proaptotic lymphocyte activity due to an increased share
of CD95+-phenotype cells.

Although CD7+ marker is an activation (or starting)
marker, its expression may decrease with a high activation
of regulatory cells (Treg) CD4+ and CD25+ that are
important for immune response regulation and may play
a key role in the induction of T-cell tolerance toward
tumors by inhibiting T cell responses. With a progressive
tumor growth, the size of this regulatory lymphocyte
subpopulation can increase by 40%, resulting in blockage
of the immune response [6-8].

Most activated cells die by apoptosis. FAS-ligand
CD95+ plays a role in apoptotic death of activated
cells, and consequently, in restraining the immune
overresponse. The excess T cells undergo apoptosis after
they have performed their function to avoid accumulation
of activated cells. Apoptotic lymphocyte death is a very
important immune regulation mechanism and means of
support for immune homeostasis [6, 7].

In this connection, dynamic monitoring of the
expression of molecular markers of peripheral blood
lymphocyte activation in patients with the choroidal
melanoma within the organ-sparing treatment is important
for understanding the development of the tumor process,
especially the early stage of the tumor process, and for
making a decision on whether it is reasonable to administer
immunocorrective therapy.

Conclusion

The expression of molecular markers of peripheral
blood lymphocyte activation, especially the expression of
the costimulatory molecule inducing cytokine secretion
(CD7+) and proaptotic lymphocyte activity due to an
increased share of CD95+-phenotype cells, increases
within the course of transpupillary thermotherapy for the
small (T1) choroidal melanoma.
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Table 1. Expression of molecular markers of peripheral blood lymphocyte activation in patients with small (T1) choroidal
melanoma at baseline and after a course of TTT delivered using our methodology

Changes in characteristics

rrﬁ?;:;?:sal Before treatment After treatment A% F p
M (SD) n M (SD) n

CD95 (cell/uL) 501.13(198.99) 16 705.88(281.32)1 16 40.86 1.99 0.05
CD95 (%) 27.88(8.01) 16 33.63(7.09)1 16 20.62 1.28 0.10
CD25 (cell/uL) 350.00(176.42) 16 472.88(206.04)1 16 35.11 1.36 0.14
CD25 (%) 18.75(4.64) 16 22.38(5.66)1 16 19.36 1.49 0.11
CD38 (cell/uL) 487.33(337.18) 15 685.00(261.22)1 15 40.56 1.67 0.22
CD38 (%) 25.27(9.96) 15 31.83(7.49)1 15 25.96 1.77 0.16
CD54 (cell/uL) 458.13(220.15) 15 643.33(232.43)1 15 40.43 1.1 0.10
CD54 (%) 24.87(8.32) 15 30.67(4.18)1 15 23.32 3.97 0.12
CD150 (cell/pL) 365.27(167.65) 15 482.50(173.33)t 15 32.09 1.07 0.17
CD150 (%) 20.13(5.76) 15 22.50(4.09)1 15 1.77 1.98 0.37
CD45 (cell/uL) 434.87(275.47) 15 547.83(161.76)1 15 25.98 29 0.36
CD45 (%) 22.13(9.11) 15 26.00(3.35)1 15 17.49 7.41 0.33
CD7 (cell/uL) 347.80(192.23) 15 553.50(189.00)1 15 59.14 1.03 0.04
CD7 (%) 5.67(3.02) 15 26.00(5.51) t 15 358.55 334 0.0000

Note: p, significance of differences for the Newman-Keuls multiple-comparison; F, Fisher ratio; n, number of patients; A,
difference in percentage ratios
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