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A B S T R A C T

We examined the autocrine/paracrine role of interleukin-8 (CXCL8) and the functional sig-

nificance of CXCL8 receptors, CXCR1 and CXCR2, in human malignant melanoma prolifer-

ation, migration, invasion and angiogenesis. We found that a panel of seven cell lines, even

though at different extent, secreted CXCL8 protein, and expressed CXCR1 and CXCR2 inde-

pendently from the CXCL8 expression, but depending on the oxygen level. In fact, hypoxic

exposure increases the expression of CXCR1 and CXCR2. The cell proliferation of both M20

and A375SM lines, expressing similar levels of both CXCR1 and CXCR2 but secreting low

and high amounts of CXCL8, respectively, was significantly enhanced by CXCL8 exposure

and reduced by CXCL8, CXCR1 and CXCR2 neutralising antibodies, indicating the auto-

crine/paracrine role of CXCL8 in melanoma cell proliferation. Moreover, an increased inva-

sion and migration in response to CXCL8 was observed in several cell lines, and a further

enhancement evidenced under hypoxic conditions. A CXCL8-dependent in vivo vessel for-

mation, evaluated through a matrigel assay, was also demonstrated. Furthermore, when

neutralising antibodies against CXCR1 or CXCR2 were used, only the involvement of

CXCR2, but not CXCR1 was observed on cell migration and invasion, while both receptors

played a role in angiogenesis.

In summary, our data demonstrate that CXCL8 induces cell proliferation and angiogene-

sis through both receptors and that CXCR2 plays an important role in regulating the CXCL8-

mediated invasive and migratory behaviour of human melanoma cells. Thus, blocking the

CXCL8 signalling axis promises an improvement for the therapy of cancer and, in particu-

lar, of metastatic melanoma.

� 2009 Elsevier Ltd. All rights reserved.
1. Introduction

The molecular events that explain malignant melanoma pro-

gression have only been partially characterised. The progres-

sion of melanoma is accompanied by the deregulated

expression of a number of proteins, including the chemokine
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interleukin-8 (CXCL8/IL8) and its receptors.1 CXCL8 is secreted

by a variety of human normal and tumoural cells, and in par-

ticular this multi-functional cytokine is involved in many

important biological features, such as the formation, develop-

ment and response to chemotherapy of melanoma.2,3 Radial

to vertical growth phase transition of melanoma and worse
.

r Cancer Research (D.D.B. and A.O.), the Italian Ministry of Health
rom the Italian Foundation for Cancer Research.
.
ufalo).

http://dx.doi.org/10.1016/j.ejca.2009.07.007
mailto:delbufalo@ifo.it
mailto:ddelbufalo@gmail.com
www.sciencedirect.com
http://www.ejconline.com


E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 2 6 1 8 – 2 6 2 7 2619
prognosis are associated with CXCL8 overexpression,4,5 in-

creased CXCL8 serum concentration in melanoma patients

is associated with tumour progression and survival,6 and a

positive correlation between CXCL8 expression and Clark le-

vel was observed in primary cutaneous melanoma.7 We also

recently demonstrated the modulation of CXCL8-dependent

angiogenesis by bcl-xL in tumour cells, including mela-

noma.8,9 The role of CXCL8 in tumour progression has been

attributed to its ability to act as an autocrine/paracrine cyto-

kine that enhances melanoma cell proliferation,1 chemo-

taxis,10 extravasation11 and angiogenesis.12 Studies with

CXCL8 neutralising antibodies support the concept that the

complex role of CXCL8 and its receptors in in vivo growth

and development of melanoma goes far beyond the autocrine

growth stimulation mechanism, but clearly involves the

induction of neoangiogenesis and metastasis.13

The biological effects of CXCL8 are mediated through the

binding of CXCL8 to two cell surface receptors CXC chemo-

kine receptor 1 (CXCR1, CXCL8R1 or type A) and CXC chemo-

kine receptor 2 (CXCR2, CXCL8R2 or type B), which besides

their considerable structural similarity, show distinct ligand-

binding pharmacology.14 While CXCR1 is more specific, bind-

ing only CXCL8 and granulocyte chemotactic protein-2, the

promiscuous CXCR2 binds multiple CXC chemokines.14 These

receptors are widely expressed on normal cells, such as leuco-

cytes, keratinocytes and endothelial cells15,16, as well as vari-

ous tumour cells, including melanoma.17,18 Despite many

overlapping functions, CXCR1 and CXCR2 activate different

signalling pathways, thus exhibiting different physiological

roles strictly dependent on the cell type and tumour histo-

type.12,17,19–21 Given that several but controversial reports

demonstrated CXCR1 and CXCR2 involvement in different

CXCL8-mediated biological functions of melanoma,17,18 in

this paper we examined the autocrine/paracrine role of

CXCL8 and the functional significance of CXCL8 receptors,

CXCR1 and CXCR2, in human malignant melanoma prolifera-

tion, migration, invasion and angiogenesis.
2. Materials and methods

2.1. Cell lines and treatments

The melanoma cell lines JR8, M14, PLF2, M20 and SAN were

established from human metastatic lesions. A375SM and

SBCL7 were derived by in vivo selection in nude mice of two

different cell lines (A375 and SBCL1, respectively) established

from human metastatic lesions.

Recombinant human CXCL8 (rhCXCL8, R&D Systems, Min-

neapolis, MN) was freshly prepared for each experiment, fol-

lowing the manufacturer’s instructions. Exposure to hypoxia

(1% oxygen concentration, 24 h) was performed as previously

reported.22

2.2. Analyses of protein expression

Evaluation of CXCL8 protein in the serum-free conditioned

medium (CM) was done by ELISA (R&D Systems). Immuno-

blotting of cellular lysates or CM proteins was performed as

previously reported.8,22
2.3. Cytofluorimetric analysis

Cytofluorimetric analysis was performed as previously re-

ported,23 using fluorescein-conjugated (FITC) anti-CXCR1 or

anti-CXCR2 antibodies (1:2.5, R&D Systems). Neutrophils were

used as positive control. For all the samples, 20,000 events of a

propidium iodide (Sigma, St. Louis, MI, USA)-negative cell

population were acquired (FACScan, Becton Dickinson, Frank-

lin Lakes, NJ, USA). Background green fluorescence in the cells

was determined by incubation with FITC-IgG2a isotype

control.

2.4. Proliferation, chemoinvasion and chemotaxis assays

Cell proliferation was evaluated by a colorimetric assay.24

Chemoinvasion and chemotaxis assays were performed using

10 ng/ml rhCXCL8 as chemoattractant in Boyden chambers as

previously described.24,25 PBS as chemoattractant was used as

negative control. The results were expressed as OD at 540 nm.

CXCL8 protein in the CM of cells was neutralised using anti-

CXCL8 antibody (0.2 lg/ml, R&D Systems), while CXCR1 and

CXCR2 functions were inhibited using antibody neutralising

CXCR1 or CXCR2, respectively (1 lg/ml Invitrogen, Carlsbad,

CA, USA). Normal rabbit IgG (Pierce Biotechnology Inc., Rock-

ford, IL, USA) was used as control.

2.5. In vivo matrigel assay

In vivo matrigel assay and quantification of the haemoglobin

(Hb) content, expressed as OD/g matrigel plug, were per-

formed as previously reported8, using cell suspensions in

the presence of 5 lg/ml antibodies neutralising CXCL8

(R&D Systems), CXCR1 or CXCR2 (Invitrogen). Matrigel plugs

containing PBS were used as negative control. All procedures

involving animals and their care were conducted in

conformity with the institutional guidelines, which are in

compliance with national and international laws.25 For quan-

tification of microvessel density (MVD), matrigel plugs were

placed in 4% buffered formalin for 24 h, processed and

embedded in paraffin. Serial 4 lm-thick sections were stained

with Haematoxylin-Eosin, Masson’s Trichrome or employed

for immunohistochemistry. The MVD was calculated by

counting the mean number of microvessel/field at 200· mag-

nification (HPF) in at least six fields for each plug by two

pathologists in a blinded manner; the interobserver variabil-

ity was <5%. The representative images are presented at

200· HPF. To confirm the endothelial phenotype, an immuno-

staining26 with a rabbit polyclonal anti-Von Willebrand’s

factor antibody (1:200, DAKO, Denmark), which also crossre-

acts with murine Von Willebrand’s factor27 was performed

for 30 min at room temperature, with positive and negative

controls. The representative images are presented at 400·
HPF for control muscle biopsy and matrigel plugs section

containing cells, and 200· HPF for matrigel plugs which do

not contain cells.

2.6. Statistical analysis

The results were expressed as the mean ± standard deviation

(SD) from n determinations. The significance of differences
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between the means was determined with the Student’s two-

tailed t test (PSP6 software). Values of p < 0.05 were accepted

as statistically significant and are expressed as symbols (* or

§): 1 symbol p < 0.05; 2 symbols p < 0.01; 3 symbols p < 0.001.

All the experiments were repeated at least three times and

each point was tested in sextuplicate (cell proliferation and

Matrigel assays) or in triplicate (migration and invasion).

3. Results

3.1. CXCL8 protein secretion and cell surface expression of
CXCR1 and CXCR2

We first analysed the secretion of CXCL8 protein and the

expression of CXCR1 and CXCR2 on a panel of seven human

melanoma cell lines. As reported in Fig. 1A, CXCL8 protein

was differently secreted in the various lines: a very low level

was detected in cell-free CM of M20 cells (40 pg/106 cells/
Fig. 1 – CXCL8 secretion and cell surface expression of CXCR1 and

in conditioned medium evaluated by ELISA (A) or Western blot

surface expression in different melanoma lines. The percentage

isotype control.
24 h), while A375SM and SAN cells produced the highest lev-

els (2490 and 2972 pg/106 cells/24 h, respectively) and PLF2,

M14, JR8 and SBCL7 showed intermediate levels (from 190 to

1242 pg/106 cells/24 h). Western blot analysis of CXCL8

expression in the CM of A375SM, SBCL7 and M20 confirmed

the results obtained from ELISA (Fig. 1B). As evidenced by

cytofluorimetric analysis performed two days after seeding,

all the cell lines expressed both CXCR1 and CXCR2 on the cell

surface, the percentage of positive cells ranging from about

50% to 90% and from 60% to 90% for CXCR1 and CXCR2,

respectively (Fig. 1C). To evaluate whether the expression of

both receptors was related to the proliferative status of the

cells and oxygen availability, the expression of CXCR1 and

CXCR2 was evaluated at different days after seeding or under

hypoxic condition. As reported in Fig. 1D, a time-dependent

increase in the expression of both receptors was observed in

JR8 cells passing from days 1 to 4: the percentage of positive

cells ranged from about 30% to 70% and from about 35% to
CXCR2 in human melanoma cell lines. Expression of CXCL8

(B). (C)–(E) Cytofluorimetric analysis of CXCR1 and CXCR2

of positive cells is indicated. Black histograms: FITC-IgG2a
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78% for CXCR1 and CXCR2, respectively. As reported in Fig. 1E

an enhanced expression of CXCR1 and CXCR2 was also ob-

served after exposure of JR8 and SBCL7 cells to hypoxia,

increasing the percentage of CXCR1 positive cells from about

57% to 84% for JR8 and from about 46% to 70% for SBCL7, and

the percentage of CXCR2 positive cells from about 62% to 81%

for JR8 and from about 55% to 78% for SBCL7.

Among the cell lines analysed, A375SM and M20, which

showed the highest and the lowest levels of CXCL8 secretion,

respectively, but similar cell surface expression of both CXCR1

and CXCR2, were used to evaluate the role of CXCL8 and its

receptors in melanoma progression.

3.2. Effect of CXCL8 on in vitro cell proliferation, invasion
and migration

We then evaluated the in vitro response to exogenous CXCL8

in terms of cell proliferation, invasion and migration (Figs. 2

and 3). As reported in Fig. 2, a dose-dependent enhancement

of cell proliferation after treatment with rhCXCL8 was ob-

served in A375SM and M20 cells grown in serum-containing

or serum-free medium, respectively; an increase of cell pro-

liferation of about 40% (p < 0.001) was induced by higher

doses of rhCXCL8 in both cell lines. CXCL8 neutralising anti-

bodies decreased cell proliferation of about 50% (p < 0.001)

and 30% (p < 0.001) in unstimulated A375SM and rhCXCL8-

stimulated M20 cells, respectively (data not shown). As ex-

pected,28 the mitogenic response induced by rhCXCL8 was

paralleled by AKT and ERK1/2 protein phosphorylation,

which is indicative of PI3K and MAPK pathways activation

(Fig. 2B). These results indicate an autocrine and a paracrine

effect of CXCL8 on the proliferation of A375SM and M20

lines, respectively.

As reported in Fig. 3A, B and E a significant increase in

migration in response to rhCXCL8 of A375SM (about 2-fold),

M20 (about 3-fold), JR8 (about 1.5-fold) and SBCL7 (1.7-fold),

was observed when compared to migration in response to

PBS. Similarly, the ability to invade matrigel-coated filters

was enhanced when A375SM (about 5-fold), M20 (about 5-

fold), JR8 (about 2-fold) and SBCL7 (about 3.7-fold) lines were
Fig. 2 – Effect of the exogenous CXCL8 on in vitro cell proliferation

ERK1/2 expression and phosphorylation (B) in response to 72 h
exposed to rhCXCL8 (Fig. 3C, D and F). Additional experiments

were also performed on hypoxic melanoma cells in the pres-

ence of CXCL8. As reported in Fig. 3E and F, under hypoxic

conditions, a significant increase in both migration and inva-

sion in response to rhCXCL8 of JR8, (about 1.6- and 1.8-fold,

respectively) and of SBCL7 (about 1.8- and 1.6-fold, respec-

tively) cells, was observed when compared to migration and

invasion under normoxic conditions. Random migration and

invasion in response to PBS were not affected by hypoxic con-

ditions in both cell lines (data not shown).

3.3. Effect of antibodies neutralising CXCR1 and CXCR2
on in vitro cell proliferation, invasion and migration

To investigate the role of CXCL8 receptors in proliferation,

migration and invasion, A375SM and M20 cells were exposed

to antibodies neutralising CXCR1 (anti-CXCR1) or CXCR2

(anti-CXCR2). As reported in Fig. 4A, both neutralising anti-

bodies reduced the proliferation of A375SM and M20 lines;

inhibition of about 35% (p < 0.001) and 25% (p < 0.001) induced

by anti-CXCR1 was observed in the proliferation of both cell

lines, respectively. Comparably, the exposure to anti-CXCR2

determined an approximate 25% inhibition of proliferation

of A375SM (p < 0.001) and M20 (p < 0.01) cells. In addition,

the exposure to both neutralising antibodies in combination

significantly inhibited proliferation of A375SM cells when

compared to the effect on proliferation of anti-CXCR1

(p < 0.001) or anti-CXCR2 (p < 0.001) alone. On the contrary,

no significant differences were found when the effect on

M20 cell proliferation of both CXCR1 and CXCR2 neutralising

antibodies was compared to the effect obtained by exposing

cells to each single antibody.

Moreover, a significant inhibition of cell migration (about

40%, Fig. 4B) and invasion (about 50%, Fig. 4C and D) was ob-

served only when both cell lines were treated with anti-

CXCR2, while no significant effect of anti-CXCR1 was ob-

served on the migration and invasion of A375SM and M20

lines, and no differences were observed when the effect of

the two antibodies given in combination was compared to

the single administration of anti-CXCR2.
. Cell proliferation (A) and Western blot analyses of AKT and

exposure to recombinant human CXCL8 (rhCXCL8).



Fig. 3 – Effect of CXCL8 on cell migration and invasion. Migration (A, B and E) and invasion (C, D and F) in response to rhCXCL8

(10 ng/ml). Representative microphotographs of M20 cell migration (B) and invasion (D).
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3.4. Role of CXCL8 and its receptors on in vivo vessel
formation

Since CXCL8 is a potent inducer of angiogenesis,12 the ability

of A375SM and M20 cells to induce vessel formation and the

relevance of CXCL8, CXCR1 and CXCR2 in this phenomenon

were evaluated by an in vivo matrigel assay (Figs. 5 and 6).

As evidenced by a macroscopic analysis of matrigel plugs,

M20 cells induced a slight angiogenic response compared to

A375SM cells, which showed a high angiogenic response

(Fig. 5A). The quantification of the Hb content (Fig. 5B) and

blood vessels (Figs. 5C and 6D) in the matrigel plugs evidenced

about 5-fold increase in the Hb content and MVD in plugs

containing A375SM cells when compared to plugs containing

M20 cells.

By using antibodies neutralising CXCL8, CXCR1 or CXCR2

we investigated a possible role for CXCL8 and its receptors

as mediators of the in vivo angiogenesis induced by A375SM

cells (Fig. 6). As evidenced by macroscopic analysis (Fig. 6A),

an approximate 3-fold decrease of Hb content (Fig. 6B,

p < 0.001) and MVD (Fig. 6C and D, p < 0.001) was observed in

matrigel plugs containing A375SM cells in the presence of
antibodies neutralising CXCL8 when compared to plugs con-

taining cells without the antibodies. Moreover, as reported

by both macroscopic analyses (Fig. 6A) and Hb content

(Fig. 6B), a significant reduction of vascularisation was ob-

served after injecting matrigel plugs containing cells in the

presence of anti-CXCR1 (p < 0.05) or anti-CXCR2 (p < 0.001)

when compared to matrigel containing cells without any anti-

body. A similar significant reduction of MVD was observed in

the presence of CXCR1 or CXCR2 neutralising antibodies

(p < 0.001) (Fig. 6C and D). In addition, microscopic examina-

tion revealed the presence of a variable chronic inflammatory

infiltrate, prevalently observed at the peripheral edge, in all

matrigel plugs containing tumour cells, without significant

differences among experimental groups (data not shown).

4. Discussion

Even though CXCL8 and its receptors have been suggested as

key factors in melanoma progression,1,7,11,17,29 the knowledge

regarding the involvement of CXCR1 and CXCR2 in this phe-

nomenon is poorly understood. In this study we evaluated

the expression and the function of CXCL8 protein and its



Fig. 4 – Effect of antibodies neutralising CXCR1 and CXCR2 on cell proliferation, migration and invasion. Proliferation (A),

migration (B) and invasion (C) in the presence of antibodies neutralising CXCR1 (Ab CXCR1) and/or CXCR2 (Ab CXCR2). (A)–(C) p

versus untreated cells (*) or versus cells exposed to one antibody alone (§). (D) Representative microphotographs of M20 cell

invasion.
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receptors on cell proliferation, migration, invasion and angio-

genesis of human melanoma cell lines. We demonstrated that

CXCL8 acts as autocrine and/or paracrine growth and pro-

angiogenic factor for melanoma through CXCR1 and CXCR2,

and it induces melanoma invasion, and migration through

CXCR2, but not through CXCR1, demonstrating a different

role of CXCR1 and CXCR2 in modulating an aggressive mela-

noma phenotype. Consistent with previous observations,

detectable levels of CXCL8 protein and high cell surface
expression of CXCR1 and CXCR2 were found in all the lines

tested,7,18 and the expression of the two receptors was inde-

pendent from the level of CXCL8 secreted.17 The expression

of CXCR1 and CXCR2 increased during the cell growth

in vitro and after exposure to hypoxia, a characteristic feature

of solid tumour, in agreement with the finding of Hypoxia

Responsive Element sequences on both CXCR1 and CXCR2

promoters,2 and with the contribution of hypoxia to melano-

cyte transformation and melanoma development or aggres-



Fig. 5 – Evaluation of haemoglobin (Hb) content and microvessel density (MVD) in matrigel plugs. Macroscopic analysis (A), Hb

content (B) and MVD (C) of matrigel plugs containing A375SM or M20 cells. (D) Representative immunostainings of Von

Willebrand’s factor-positive vessel endothelial cells in control skeletal muscle biopsy and section of matrigel plug containing

A375SM cells.

2624 E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 2 6 1 8 – 2 6 2 7
siveness.30,31 The induction of both receptors may give rise to

enhanced paracrine CXCL8 signalling in hypoxic melanoma

cells: the increased receptor pool could bind and sequester

an increased amount of agonist, resulting in an acceleration

of agonist-induced effects. To support this hypothesis our re-

sults demonstrated an increased response to CXCL8 under

hypoxic conditions in terms of both cell migration and cell

invasion.

Next we evaluated the involvement of CXCR1 and CXCR2

on in vitro and in vivo CXCL8-mediated functions. We observed

an increased cell proliferation paralleled by ERK1,2 and AKT

activation in response to rhCXCL8, indicating that CXCR1

and CXCR2 expressed on the surface of M20 and A375SM mel-

anoma cells are functionally coupled to intracellular signal-

ling events. In agreement with other authors,13 we found

that cell proliferation of both A375SM and M20 cells was sig-

nificantly reduced in the presence of neutralising CXCL8 anti-

bodies. We also showed that CXCL8 induces cell proliferation

through both CXCR1 and CXCR2. The individual contribution

of the receptors to cell proliferation was demonstrated using

neutralising antibodies. Moreover, the cell proliferation inhi-

bition determined by the combination of anti-CXCR1 with

anti-CXCR2 is superimposable to that obtained after anti-

CXCL8 treatment of both cell lines, suggesting that the down-

stream signalling pathways activated by these receptors

cooperate to promote cell cycle progression.
In addition, the invasion and migration of A375SM and

M20 cells were increased in response to CXCL8 in agreement

with previous observations which suggested that CXCL8 may

promote melanoma progression.7,17,18 The use of specific neu-

tralising antibodies also demonstrated that CXCL8-induced

cell invasion and migration were through CXCR2, but not

through CXCR1. The relevance of CXCR2 on in vitro cell migra-

tion and invasion was confirmed by simultaneous exposure of

the cells to the two neutralising antibodies, in fact the addi-

tion of anti-CXCR1 did not increase inhibition induced by

anti-CXCR2. The expression level of CXCR1 and CXCR2 may

not account for these differences because in our study CXCR2

was expressed at similar levels as CXCR1.

Controversial papers have been published regarding the

role of CXCR1 and CXCR2 on melanoma progression: while

the involvement of both receptors in cell proliferation and

invasive potential has been demonstrated by some authors,17

only CXCR1 has been shown to be involved in CXCL8-induced

chemotaxis,10 besides a positive correlation between CXCR2,

but not CXCR1, and growth,18 Clark level and thickness7 has

been reported. In addition, the relevance of host CXCR2-

dependent CXCL8-mediated angiogenesis in the regulation

of melanoma growth and metastasis has also been reported.32

Consistent with our results, invasion and chemotaxis of other

tumour histotypes, such as prostate carcinoma, are mediated

by CXCR2.21 Also endothelial cell and fibroblast migrations



Fig. 6 – Effect of CXCL8, CXCR1 and CXCR2 neutralising antibodies on in vivo vessel formation. Macroscopic analysis (A),

quantitative evaluation of haemoglobin (Hb) content (B) and microvessel density (MVD) (C) of matrigel plugs containing

A375SM cells in the presence or absence of antibodies neutralising CXCL8 (Ab CXCL8), CXCR1 (Ab CXCR1) or CXCR2 (Ab

CXCR2). (D) Representative images of Haematoxylin-Eosin-stained matrigel plugs.

E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 2 6 1 8 – 2 6 2 7 2625
are mostly mediated by CXCR2, despite the surface expres-

sion of CXCR1 and CXCR2 and similar binding affinity for

CXCL8.33,34 In other hands, neutrophil chemotaxis was shown

to be mediated mainly via CXCR1, with minor contributions

from CXCR211,35, and CXCR1 mediated CXCL8-induced colon

carcinoma chemotaxis.20 Thus, even when both receptors

are present, distinct signalling pathways and cellular func-

tions can be activated by the same ligand, depending on the

cellular context. Clearly, the modulation of chemotaxis is a

complex issue and data obtained from different chemokine

receptors in different cell lines represent the complexity of

chemotaxis in the mammalian system. Even though the pre-

cise mechanism by which CXCR1 and CXCR2 activate differ-

ent signalling is not clear, the carboxy-terminus of each

receptor seems to play a regulatory role, at least in

leucocytes.15

Using an in vivo matrigel assay and neutralising antibodies

we have also demonstrated that the angiogenic activity of
melanoma cells is mediated by CXCL8, through both CXCR1

and CXCR2. We excluded a possible involvement of the pro-

angiogenic vascular endothelial growth factor on the angio-

genic potential because it was not detectable on the CM of

both cell lines (data not shown).

In conclusion, our current observations provide further in-

sight into the potential relevance of CXCL8 signalling through

CXCR1 and CXCR2 in promoting melanoma progression.

Whereas previous studies have suggested that CXCL8 neutral-

ising antibodies inhibited in vivo tumour growth and artificial

metastases of melanoma cells mainly through an antiangio-

genic mechanism,13 the data reported here support the con-

cept that targeting CXCL8, CXCR1 and CXCR2 could reduce

proliferation and angiogenesis of melanoma and that CXCR2

neutralisation could be protective against invasion and

migration. Thus, blocking the CXCL8 signalling axis offers po-

tential therapeutic promise for the therapy of cancer15,18 and,

in particular, of metastatic melanoma.29
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