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It has been recently suggested that soluble tumour necrosis factor receptors (sTNF-Rs) may represent
prognostic factors in cancer. In malignant melanoma, the intercellular adhesion molecule (ICAM-1)

has been described as involved in progression of the disease and is upregulated by TNFa. We report in
this studv the serum concentrations of sTNF-R1 and sTNF-R2 in 32 nahpnte with nrimarv melanoma
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and in 21 patients with metastatic melanoma, in correlation with those of soluble ICAM-1 (sICAM-1).
Significantly raised sTNF-R1 levels were detected only in patients with metastatic melanoma compared
with normal controls (P < 0.002), whereas sTNF-R2 levels were increased both in primary and meta-
static melanoma (P < 0.001). The ratio of type 2 to type 1 proteins increased in malignant melanoma
compared with the controls but remained constant with the progression of the disease. A correlation
between sTNF-Rs and sICAM-1 concentrations in patients’ sera was observed in metastatic melanoma.
The combined adverse effects of these soluble proteins on normal immune effector functions may

contribute to tumour progression.
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INTRODUCTION
Tumour NEcrosis factors (TNF) age pleiotropic cytokines that
play a major role in inflammation and exert effects on a wide
range of target cells including cytolytic activity on tumour cells
[1, 2]. The intracellular signals for the response to TINF are
provided by two distinct types of cell surface receptors (TNF-
Rs), to which TNF binds with high affinity [3]. Truncated
forms of these receptors exist as soluble binding proteins
which arise from proteolytic cleavage of the membrane bound
TNF-Rs and inhibit TNF activity [4]. They have been desig-
nated sSTNF-R1 (TNFRB or TR55) and sTNF-R2 (TNFRa
or TR75). They are present in human serums and in patients
with cancer [5-7]. It has been recently suggested that they
may represent prognostic factors in cancer because tumour
cells produce and shed large amounts of cell surface proteins
and thus escape destruction by TNF [8].

In malignant melanoma, other soluble receptors such as
the intercellular adhesion molecule-1 (JICAM-1) seem to be
involved in progression of the disease in many cases ([9].
Elevated serum levels of ICAM-1 are detected in patients with
malignant melanoma and are significantly associated with a
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reduction in disease-free survival [10-12]. Moreover, soluble
ICAM-1 (sICAM-1) shed from melanoma cells is able to
inhibit MHC-restricted specific T cell/melanoma interactions
wn vitro (13, 14]. TNFa is a cytokine produced by immune
and tumour cells which can induce an upregulation of cell
surface ICAM-1 on melanoma cells [15]. Moreover, corre-
lations between increased TNF levels and soluble receptor
levels have been reported, suggesting that stimuli producing
TNF release also induce shedding of TNF-Rs [16]. The aim
of our study was to measure the levels of sSTNF-Rs in patients
with malignant melanoma and to determine whether these
levels correlated with those of SICAM-1 and were involved in
disease progression.

PATIENTS AND METHODS

Patients and controls

A series of 53 patients with malignant melanoma (27
women and 26 men) ranging in age from 28 to 77 years was
included in this study. This group comprised 32 patients
with a primary malignant and 21 patients with metastatic
melanoma. Serum samples were aliquoted and stored frozen
at —20°C.

Sera from age- and sex-matched healthy individuals were
included as controls.

447



448

Determination of sTNF-R1, sTNF-R2 and sSICAM-1

The sera were tested for quantitative determination of sol-
uble receptors using specific enzyme-linked immunosorbent
assay (ELISA).

ELISAs were performed in 96-well microtitre plates accord-
ing to the manufacturer’s instructions (R & D systems, Abing-
don, U.K.) using diluted (1/20 or 1/40) serum samples (each
sample in duplicate). Soluble receptor concentrations were
calculated from standard curves generated by standard
dilutions of known concentrations (sTINF-R1 and sTNF-R2
ranging from 7.8 to 500 pg/ml; SICAM-1 ranging from 1.56
to 50 ng/ml). The assays were standardised against purified
soluble forms of recombinant TNF-R1, TNF-R2 or ICAM-1.

The results were analysed by unpaired Student’s ¢-test and
correlations evaluated with Spearman’s coefficient.

RESULTS
Soluble TNF-Rs in patients’ sera

The values of sSTNF-R1 were statistically higher in patients
with metastatic melanoma (mean: 1849 + 1132 pg/ml; range
942-5200 pg/ml) compared with the controls (mean:
887 + 219 pg/ml; range 620-1350 pg/ml) (P < 0.002). No
significant differences between primary melanoma (mean:
1451 + 384 pg/ml; range 862-2210 pg/ml) and controls or
between primary or metastatic melanoma were noted (Figure
1a).

Soluble TNF-R2 were detected in larger amounts in all
serum samples. Their levels were significantly increased in
patients with primary melanoma (mean: 5109 £ 2759 pg/mi;
range 1900-9710 pg/ml) or metastatic melanoma (mean:
6765 + 3875 pg/ml; range 2030-12 250 pg/ml) compared
with controls (mean: 1926 £481 pg/ml; range 1410-
2720 pg/ml) (P < 0.001). However, no significant difference
occurred between primary and malignant melanoma (Figure
1b). The ratio of type 2 to type 1 proteins increased in
malignant melanoma (> 3.5) compared with the controls
(2.08) but remained constant with the progression of the
disease (3.53 in primary melanoma versus 3.67 in metastatic
melanoma).
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Relationship between sTNF-Rs and sICAM-1 levels in patients’
sera

The values of sSICAM-1 were statistically higher in patients
with primary melanoma (mean: 342 * 129 ng/ml, range 170-
650 ng/ml) and metastatic melanoma (mean:
482 + 314 ng/ml; range 156-1280 ng/ml) compared with the
controls (mean: 17834 ng/ml; range 153-258 ng/ml)
(P < 0.001). A significant difference also occured between
primary and metastatic melanoma (P < 0.03). Soluble
ICAM-1 levels correlated with those of sSTNF-R1 (r=0.646;
P=0.002) and sTNF-R2 (r=0.518; P=0.016) in patients
with metastatic melanoma. For these patients, a correlation
between sTNF-R1 and sTNF-R2 was also observed
(r=0.78; P=0.001).

DISCUSSION

Our results showed that sTNF-Rs levels are increased in
malignant melanoma, with type 2 protein levels predominat-
ing and significantly raised in primary and metastatic mela-
noma. Although it was not possible to show a direct relation-
ship with the progression of the disease, it is noteworthy
that sSTNF-Rs and sSICAM-1 were correlated in patients with
metastatic melanoma.

Increased serum levels of soluble receptors for TNF have
been reported in other malignancies with, in some cases, a
predominance of type 2 over type 1 [6]. In patients with
malignant melanoma, the tumour cells are not the only source
of TNF-Rs since activated immune cells also release TNF-Rs.
Recent data indicated that melanoma cell lines exhibit low to
moderate TNF-R1 and low but detectable TNF-R2 [17], and
that TNF-R1 are critical signaling receptors for TNF action
on melanoma cells [18]. It is, therefore, possible that TNF-
R1 levels reflect tumour cell load and that TNF-R2 are
preferentially linked to chronic activation of the immune
system. Indeed, the two TNF-Rs are involved in different
functions after TNF binding. Type 1 receptors are mostly
responsible for cytotoxic and antiviral activities, and mediate
the induction of cellular genes such as ICAM-1, whereas
TNF-R2 are mostly responsible for the stimulation of T cell
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Figure 1. sTNF-Rs in the serum of healthy individuals and patients with primary melanoma (PM) and metastatic melanoma
(MM). The data points represent single determinations. The horizontal lines indicate the mean values. (a) sTNF-R1; (b) sTNF-
R2.
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growth and mediate the induction of genes such as ILZR [19].
Moreover, the factors that are responsible for the i wvivo
release of sSTNF-Rs are not clearly identified. TNF, IL-2 and
interferon are physiological stimuli since administration of
these cytokines to cancer patients is followed by increased
sTNF-Rs [20, 21]. Among these cytokines, IL.-2 and inter-
feron are produced by activated T cells and TNFa by acti-
vated macrophages. As TNFa and IFNvy also upregulate
ICAM-1, these cytokines may be involved in the host immune
response to the tumour and may explain the increased
sICAM-1 levels, as already reported [10-12] and the observed
correlation between sTNF-Rs and sICAM-1 in metastatic
melanoma.

The physiological role of the sTNF-Rs in tumour pro-
gression is not clear. High concentrations of sTNF-Rs can
inhibit TNF activities and may thus represent a tumour escape
mechanism from the destructive effects of TNFa [8]. If so, in
metastatic melanoma this adverse effect combined with the
ability of sSICAM-1 to inhibit MHC-restricted specific T
cell/melanoma interactions may dramatically contribute to
tumour progression.
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