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Summary

Platelet activation at sites of vascular injury leads to the for-
mation of a hemostatic plug. Activation of platelets is therefore
crucial for normal hemostasis. However, uncontrolled platelet
activation may also lead to the formation of occlusive thrombi
that can cause ischemic events. Platelets can be activated by
soluble molecules including thrombin, TXA,, adenosine diphos-
phate (ADP), and serotonin or by adhesive extracellular matrix
(ECM) proteins such as von Willebrand factor and collagen. In
this article, we review recent advances on the role of galectins
in platelet physiology. By acting in either soluble or immobi-
lized form, these glycan-binding proteins trigger platelet activa-
tion through modulation of discrete signaling pathways. We
also offer new hypotheses and some speculations about the role
of platelet—galectin interactions not only in hemostasis and
thrombosis but also in inflammation and related diseases such
as atherosclerosis and cancer. © 2011 IUBMB
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Keywords

INTRODUCTION

Platelets are enucleated blood cells derived from megakaryo-
cytes that are essential for proper hemostasis and thrombosis
and also play critical roles in inflammatory processes, athero-
sclerosis, tumor metastasis, and host defense. When platelets
perceive activating signals through their cell surface receptors,
they undergo dramatic structural and chemical changes, involv-
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ing a complex interplay of cell adhesion and signaling mole-
cules. Activated platelets rapidly bind circulating platelets via
membrane integrin oqp,fi3 (GPIIb/IIIa) and fibrinogen, to form a
thrombus to prevent bleeding at the sites of vascular injury.
However, platelet aggregation can also occlude atherosclerotic
arteries causing cardiac and cerebrovascular diseases (/).

Galectins are structurally related carbohydrate-binding pro-
teins, which are defined by their affinity for poly-N-acetyllactos-
amine-enriched glycoconjugates and sequence similarities in the
carbohydrate recognition domain (CRD) (2). Although experi-
mental and clinical studies have extensively implicated galectins
in the regulation of immune cell homeostasis and host—patho-
gens interactions, there is an increasing evidence that these
proteins are also involved in the pathogenesis of cardiovascular
diseases, in particular the development of atherosclerosis (3, 4).
Moreover, recent work from our laboratory has shown that
galectin (Gal)-1 and Gal-8 can trigger platelet activation and
promote the formation of platelet—leukocyte aggregates suggest-
ing a novel mechanism of thrombus formation mediated by
galectin—glycan interactions (5, 6).

In this review, we summarize recent knowledge on the role
of galectins in platelet signaling and physiology and the critical
implications of these emerging findings in thrombosis, inflam-
mation, atherosclerosis, and cancer.

BIOLOGY OF GALECTINS

Galectins constitute a family of animal lectins that bind beta-
galactoside residues through their CRD composed of a sequence
of 130 amino acids (7, 8). These lectins are found in almost all
organisms and to date 15 galectins have been found in mam-
mals although only 12 galectin genes are found in humans.
According to their structure, galectins are classified into three
groups: 1) “proto-type” galectins, containing a single CRD
including galectin-1, -2, -7, -10, -13, and -14; 2) chimeric galec-
tins which contain a single CRD and a large amino-terminal
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nonlectin domain being Gal-3 its only representative; and 3)
tandem-repeat type galectins that have two CRD linked by a
peptide sequence of variable length and this subgroup includes
galectin-4, -8, -9, and -12 (2). Although the CRD sequence is
highly conserved among galectins, each member of this family
recognizes subtly different glycan structures and shows individ-
ual affinities for them (9). Recent evidence, using different
approaches including glycan arrays and frontal affinity chroma-
tography, defined significant divergences in glycan-binding pre-
ferences of individual members of the galectin family (9, 10).
For example, galectin-8 has much higher affinity for 3'O-sulfated
or 3'O-sialylated glycoconjugates and a Lewis X-containing gly-
can (//) in contrast to galectin-1 which displays high affinity for
oligosaccharides terminating in Galf;-3/4GIcNAc, and this speci-
ficity is mainly attributed to the N-terminal CRD (/2).

Although galectins that contain one CRD can exist as
dimers, Gal-3 can form pentamers and most galectins can form
ordered arrays named lattices when they bind to multivalent
glycoconjugates (7). Regarding their subcellular localization,
galectins exhibit a unique pattern as they can be found in the
nucleus, cytoplasm, outer plasma membrane, and extracellular
matrices shuttling between different compartments and display-
ing a combination of intra- and extracellular activities (9, 13).

Galectins are pleiotropic regulators of cell physiology that
participate in many essential processes such as cell adhesion,
proliferation, differentiation, and apoptosis (7-9, 14). They also
play unique roles in intracellular signaling pathways and cell
cycle control (9, 15). Moreover, galectins participate in wound
healing and development as well (/3). Among their multiple bi-
ological effects, galectins play key roles in the tuning of both
innate and adaptive immune responses (2, 16, 17). Gal-1, -2, -3,
-8, and -9 are modulators of T cell homeostasis (2). Also, Gal-1
participates in the modulation of immune cell trafficking, sur-
vival, growth, chemotaxis, and release of anti-inflammatory
mediators (7). In addition, recent evidence indicates that Gal-1
plays critical roles in the regulation of tolerogenic dendritic cell
circuits (/8) and selectively regulates the survival of Thl and
Th17 cells (/9). Conversely, Gal-3 activates immune cells and
promotes adhesion and release of proinflammatory mediators
(16). On the other hand, Gal-9 is a potent eosinophil chemoat-
tractant that promotes dendritic cell maturation and induces apo-
ptosis of T cells (/6). Besides, galectins can bind glycans on
the surface of pathogenic microbes coupling recognition proc-
esses to innate immunity (20).

Galectins are expressed in a wide variety of tissues.
Although some members, such as Gal-1, -3, -8, and -9 show a
wide tissue distribution, others such as Gal-12 or Gal-7 show a
more restricted localization. Gal-1, -3, -8, and -9 are found on
cells of the hematopoietic lineage as well as in endothelial cells
2, 7,21). Gal-2, -4, -7, and -9 are expressed in different epithe-
lia (7) and Gal-12 is almost exclusively found in adipose tissue
(7). Galectin expression is also modulated throughout cell acti-
vation, inflammation, and in pathologic processes such as
atherosclerosis and cancer (4, 16, 22).

Most galectins are overexpressed in several types of tumors
and their expression correlates with tumor progression, aggres-
siveness, and metastatic phenotype (/3, 22). For example, Gal-1
overexpression contributes to tumor immune escape, modulates
tumor cell migration and adhesion, and influences tumor angio-
genesis (23). On the other hand, Gal-3 inhibits apoptosis of
tumor cells to promote tumor growth (7, /3). High expression
of Gal-8 is associated with malignancy in some type of tumors
such as colon and lung and, preliminary studies showed that
inhibition of Gal-8 promotes tumor regression (24).

THE ROLE OF PLATELETS IN HEMOSTASIS AND
OTHER PATHOPHYSIOLOGIC PROCESS

The primary function of platelets is to initiate and maintain
hemostasis. However, their function is not limited to thrombo-
sis, and extends to physiological processes such as tissue repair,
wound remodeling, and antimicrobial host defense, or patho-
logic conditions such as atherosclerosis, chronic ischemia, or
cancer (25). In all these processes, platelets act as sentinels
capable of responding rapidly to chemical changes in their
environment through their cell surface receptors.

After vascular injury, the initial tethering and firm adhesion
of platelets to the exposed subendothelium are mediated by the
glycoprotein (GP) Ib/IX/V complex and collagen receptors, GP
VI and o,f; integrin, in the platelet surface, and by their
respective ligands, vWF, and collagen in the vascular wall.
Thereafter, soluble agonists such as ADP, thrombin, and TXA,,
produced/released at the site of injury act in autocrine and para-
crine manner to amplify platelet activation and to recruit circu-
lating platelets to the developing thrombus. Specific interactions
of these agonists with their G-protein-coupled receptors gener-
ate inside-out signaling leading to conformational activation of
integrins, in particular oqyf33, increasing their ligand affinity.
Binding of o3 to its ligands, mainly fibrinogen, supports
processes such as clot retraction, platelet aggregation, and secre-
tion of the granule proteins (/). Platelets have four types of
granules: dense, alpha, lysosomes, and peroxisomes. The great
variety of molecules released from platelet granules (chemo-
kines, growth factors, nucleotides, cytokines, fibrinogen, vWF,
and cell adhesion molecules) is the reason why platelets are
also critically involved in other biological process beyond
hemostasis.

The contribution of platelets to the inflammatory response is
an outcome of the interaction of platelets with leukocytes and
endothelial cells. Stimulated “sticky” platelets express on their
cell surface, P-selectin, and CD40L «-granule-stored proteins
that enable recruitment and activation of leukocytes at the sites
of vascular injury as well as platelet adhesion to the endothe-
lium. The interaction between the three types of cells creates a
mutual feedback loop of reciprocal activation and inhibition
leading to modulation of the inflammatory process (26).

Activated platelets and microparticles that are released
concomitantly, also have the ability to catalyze the coagulation
cascade. This is accomplished by an activation-dependent mem-
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brane inversion or “flip-flop” by which normally in-facing
phospholipids, mainly phosphatidylserine become exposed to
plasma and render the membrane procoagulant by promoting
the assembly of the vitamin K-dependent coagulation factors
into their active complexes to generate the thrombin that con-
verts fibrinogen to the fibrin plug (27).

The expression of P-selectin is also a main mediator of
platelet—tumor cell interactions that endows tumor cell physical
and mechanical support to evade the immune system and facili-
tates microvascular arrest of tumor cells at distant sites (28). In
addition, platelets also participate in tumor progression by facil-
itating delivery of angiogenesis regulators and other growth fac-
tors (29).

Beyond acute activation as a consequence of vascular injury,
circulating platelets are actively involved in all phases of the
atherogenetic process, from atherosclerotic plaque formation to
plaque inflammation and rupture. In these conditions, platelet
reactivity is increased by reactive oxygen species (ROS)
produced as a consequence of oxidative stress, by reduction of
endothelial antithrombotic properties and by the increased avail-
ability of proinflammatory mediators, such as cytokines and
chemokines (30).

GALECTINS AND PLATELET AGGREGATION

The capacity of platelets to form a thrombus depends on
their ability to aggregate. At a molecular level, platelet aggrega-
tion is mediated by a specific receptor on the platelet surface:
the oqppff3 integrin (37). Similar to most traditional platelet ago-
nists, both soluble Gal-1 and Gal-8 promote the transition
of this integrin from a low-affinity state (resting state) to a
high-affinity state (active state), which results in the unmasking
of neoepitopes in the o3 complex, and allows fibrinogen
binding which acts as a bridging molecule between platelets to
form aggregates. This conformational change of ayy,f3 integrin
triggered by galectins is accompanied by a raise in intracellular
calcium levels as well as morphological changes of platelets
involving the rearrangement of the cytoskeleton including
extension of filopodia and lamellipodia (spreading) and F-actin
polymerization.

Both Gal-1 and Gal-8 induce aggregation of platelets sus-
pended in either plasma or buffer which indicates a relevant
role of these lectins in physiological media (5, 6). Although cell
agglutination was one of the first biological activities described
for these lectins, this effect on platelets was only observed at
high-Gal-1 and Gal-8 concentrations. Platelet aggregation at
lower concentrations is absent in fixed platelets, in the presence
of calcium chelating agents, or eptifibatide (an og,f3 antago-
nist), implying that platelet responses mediated by galectins
could be related either to cell activation or to a clustering effect
of platelet surface receptors depending on their concentration.
Although both galectins were capable of promoting aggregation,
Gal-8 was found to be 10 times more potent than Gal-1 in this
stimulatory effect. Although the dimeric structure of Gal-8
would expect a more robust effect of this galectin compared

with Gal-1, the observation that only the N-terminal domain
was also able to trigger platelet activation indicates that lectin
bivalency is not essential to promote activating effects on plate-
lets. The differences in the concentration required to achieve a
similar effect could therefore reflect different downstream
molecular signals triggered by each galectin.

The initial formation of platelet thrombus is rapidly rein-
forced by the generation and release of platelet TXA, and ADP
(the main metabolite of arachidonic acid by the cyclooxigenase
pathway, and a component of platelet dense granules, respec-
tively) which acting in a paracrine and autocrine manner
promote further platelet activation (/). Both molecules are gen-
erated on platelet stimulation by Gal-1 and Gal-8. Moreover,
although the aggregation response triggered by low-Gal-8
concentrations was inhibited in the presence of aspirin (cyclo-
oxigenase inhibitor) and/or an ADP-scavenger, a full response
was obtained at higher concentrations indicating that Gal-8 is a
strong agonist that activate platelets independently from TXA,
formation or ADP release (6).

GALECTINS TRIGGER PROINFLAMMATORY AND
PROCOAGULANT PLATELET-MEDIATED RESPONSES

The role of platelets in inflammation and vascular repair is
mainly associated with the release of o-granule content which
includes among others cell adhesion molecules that favor plate-
let/endothelial and leukocyte interaction (P-selectin, CD40L)
prothrombotic substances (vVWF) and pro- and antiangiogenic
molecules [vascular endothelial growth factor (VEGF) or endo-
statin, respectively] (26).

Gal-1 and Gal-8 are strong inducers of P-selectin expression.
The major role of P-selectin on the platelet surface is the inter-
action with PSGL-1, its major counter-receptor on leukocytes,
to form platelet-leukocyte aggregates (32). In fact, the activa-
tion of platelets by Gal-1 in the presence of polymorphonuclear
leukocytes results in a significant formation of heterotypic cell
aggregates (5). This interaction promotes the activation of both
cell types, which is a crucial condition for triggering inflamma-
tion, vascular remodeling, and thrombosis. Platelet—leukocyte
aggregates represent an established link between inflammation
and thrombosis in acute syndromes including coronary diseases
and related disorders (33, 34). Furthermore, the interaction of
P-selectin with PSGL-1 induces the upregulation of tissue factor
in the leukocyte membrane and the production of procoagulant
microparticles, thereby contributing to a prothrombotic state.
In addition, a role of P-selectin in platelet aggregation and the
formation of arterial thrombi have also been described (35).

vWF is a large multimeric GP that allows platelet—endothe-
lium, platelet—subendothelium, and platelet—platelet interaction
and is therefore important for the platelet adhesion and throm-
bus formation. Similarly to P-selectin, vWF is stored in platelet
o-granules and in Weibel-Palade bodies of endothelial cells
from which is released during injury or inflammation. vVWF is a
biomarker for endothelial dysfunction and cardiovascular risk
and high levels of vWF are found in both chronic and acute
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inflammation (36). The release of o-granule-stored vVWF occurs
after the activation of platelets by Gal-1 (unpublished data) or
Gal-8 (6). Thus, P-selectin expression and VWF release medi-
ated by galectins might play an important role in the pathogene-
sis of thrombus formation and the modulation of the inflamma-
tory responses.

Vesiculation of the platelet membrane and the formation of
platelet microparticles (PMPs) is a characteristic effect of cer-
tain agonists such as collagen, thrombin, or C5b-9 complement
fragment (37). PMPs are not only released during platelet acti-
vation in vitro but are also detected in vivo (38, 39). They are
thought to provide catalytic surface for several enzyme com-
plexes of the coagulation system and to underlie the procoagu-
lant responses elicited by the platelet activation. Moreover,
PMPs may themselves evoke cellular responses in the immedi-
ate microenvironment including platelet adhesion to the site of
endothelial injury and angiogenesis (40). The ability of Gal-1
(%) to induce phosphatidylserine-expressing PMPs suggests that
this lectin not only promotes platelet activation but could also
indirectly activate the coagulation cascade.

GALECTINS AND PLATELET ADHESION

Platelet adhesion to the extracellular matrix (ECM) at the
sites of vascular injury represents a key step for the limiting
bleeding but, if uncontrolled, can lead to occlusion. Under low-
shear rate, such as that found in veins and larger arteries, plate-
let adhesion to the vessel wall primarily involves binding to
fibrillar collagen, fibronectin, and laminin. However, at condi-
tions of elevated shear stress, the initial tethering and firm adhe-
sion of platelets to the exposed subendothelium are mediated by
the interaction of the platelet GPIb/IX/V complex and the sub-
endothelial bound vWF (/). However, as vWF-deficient mice
have delayed but not absent arterial thrombus formation, it was
suggested that under these conditions GPIb may bind other
ligands that can mediate platelet adhesion (47). Interestingly,
in vitro studies have shown that Gal-8 (6) and Gal-1 (unpub-
lished data) promote platelet adhesion and spreading and GPIba
was identified as a functional Gal-8 counter-receptor (6). Thus,
it could be conceivable that galectins may act directly as a sub-
strate or may either behave as matricellular proteins that bind to
platelet GPIb-V-IX complex thus contributing to the platelet
adhesion to the ECM. Of note, GPIb-V-IX complex plays a
wide role in vascular biology as it not only binds to vWF but
also recognizes several ligands on leukocytes and endothelium
allowing the interaction of platelets with other vascular and
blood cells (41).

PLATELET RECEPTORS FOR GALECTINS

Most of the extracellular functions mediated by galectins
involve the interaction of these proteins with cell surface glyco-
conjugates containing repeating units of N-acetyllactosamine
[Galf1,4GlcNAc]. Platelet activation mediated by Gal-1 or Gal-
8 is prevented by lactose but not sucrose (5, 6) indicating that
these effects involve the interaction of these lectins with spe-

cific carbohydrate ligands on the platelet surface. Among the
different receptors, integrins are involved in Gal-1-mediated
biological responses. Given the relevance of different integrins
in platelet function, these molecules may represent potential
binding partners for Gal-1. In fact, matrix assisted laser desorp-
tion/ionization/time of flight (MALDI/TOF) mass spectrometry
analyses determined that Gal-8 binds platelet surface GPs, sub-
unit ogy, from the ogp,f3 integrin and GPIb and V from GPIb-
IX-V complex (6). However, the use of platelets derived from
patients who are deficient in o3 or in GPIb revealed that
only GPIb is essential for Gal-8-dependent signal transduction
and therefore represents a functional Gal-8 counter-receptor (6).
Moreover, Src, PI3K/Akt, and PLCy2 (well known downstream
signaling molecules related to GPIb-IX-V complex) (42) are
involved in platelet activation induced by Gal-8, giving addi-
tional support to the notion that GPIb is an essential receptor
for transducing Gal-8 signaling (6).

The platelet GP backbones bearing the discrete sets of oligosac-
charide ligands required for Gal-1 binding have not yet been identi-
fied. Experiments performed with monoclonal antibodies showed
that blockade of oIlb, f5;, and S5 integrins or GPIb does not inter-
fere with the binding of Gal-1 to the surface of human platelets
(5). However, as antibodies may recognize epitopes that are not
implicated in Gal-1 binding, the participation of these molecules as
potential Gal-1-binding partners is still under investigation.

PLATELETS EXPRESS GALECTINS

In addition to almost all the vascular cells, human platelets
express substantial levels of Gal-1 and Gal-8 (5, 6). Although
both galectins are secreted proteins, they are mainly found in
the cytosol of different cell types. Human platelets express the
two splice variants of Gal-8. Moreover, whereas Gal-8, such as
P-selectin, is absent on the surface of resting platelets, it is
exposed on the membrane of thrombin-stimulated platelets. By
contrast, Gal-1 is not expressed on platelet surface on activation
(unpublished observation). The differences between both galec-
tins are still not clear. Interestingly, the addition of lactose and
thiodigalactoside moderately inhibits the aggregation induced
by classical agonists suggesting that platelet-derived galectins
might contribute to platelet activation.

PATHOPHYSIOLOGIC IMPLICATIONS OF
GALECTIN-PLATELET INTERACTIONS

Hemostasis, Thrombosis, and Inflammation

Given the described effects of Gal-1 and Gal-8 in platelet
physiology, the exposure of these endogenous lectins in the sub-
endothelium or in activated endothelial cells (27) is expected to
trigger platelet adhesion, spreading, and thrombus formation
(Fig. 1A). Moreover, in the vascular system, platelets are
another source of Gal-8 that would be accessible on platelet
activation to eventually promote further thrombus growth. Stud-
ies in galectin-null mutant mice might reveal the relevance of
these lectins in physiological hemostasis.
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Figure 1. Potential galectin’s roles in physiopathological plate-
let responses. (A) When endothelial injury occurs, platelets
could recognize Gal-1 and Gal-8 present in the surface of the
activated endothelial cells and in the exposed subendothelial
ECM. Galectins would be able to trigger platelet adhesion,
spreading and thrombus formation. (B) Galectins might be
involved in atheroma plaque formation and progression. When
plaque rupture occurs platelets may bind to galectins present in
the plaque and in the activated endothelium thus enhancing
thrombus formation. (C) Tumor cells overexpress Gal-1 and
Gal-8. The lectins are released or exposed in the tumor cell sur-
face and this might activate platelets which release the content
of their granules that is rich in growth factors that can promote
tumor development and angiogenesis. (D) A circulating tumor
cell that expresses Gal-1 and Gal-8 on its surface can bind pla-
telets, thus forming heterotypic aggregates which may possibly
protect tumor cells against immune attack, favoring metastasis.
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The expression of P-selectin on the platelet surface, the
formation of leukocyte—platelet aggregates, and leukocyte acti-
vation are relevant events in deep vein thrombosis (DVT).
Given that galectins promote all these responses, binding of
these lectins to platelets might represent potentially novel mech-
anism involved in DVT. Interestingly, Gal-3-binding protein has
been found to be upregulated in proteomics analysis of micro-
particles during DVT (43). Although Gal-8 has been linked to
proinflammatory processes (44, 45), both, anti- and proinflam-
matory activities have been ascribed to Gal-1 (7). Whether anti-
inflammatory effects occur at low concentrations of Gal-1,
while proinflammatory effects prevail at high concentrations,
still remains to be established. The fact that Gal-1 promotes pla-

telet activation support to the notion that under certain circum-
stances, Gal-1 could also act as a proinflammatory factor.

Atherosclerosis

Although the expression and role of Gal-8 in human athero-
sclerotic lesions has not yet been explored, several groups
demonstrated that galectins including Gal-1 participate in the
initiation, progression, and rupture of an atheroma plaque.
Gal-1, -3, and -8 are not only expressed by the different cellular
components of the atheroma lesions (46—48) but also promote
smooth muscle cell proliferation and transformation of macro-
phages into foam cells through the uptake of modified lipoproteins
or advanced glycosylation end products (AGEs) (49, 50).

Platelets are essential mediators in atherothrombosis. Platelet
adhesion and mural thrombosis are ubiquitous in the initiation
and generation of the lesions of atherosclerosis in animals and
humans. Platelets can adhere to dysfunctional endothelium,
exposed collagen, and macrophages. When activated, platelets
release their granules, which contain cytokines and growth fac-
tors that contribute to the migration, activation, and proliferation
of smooth-muscle cells, monocytes, and T-leukocytes (57).

The expression of galectins in the inner of atheroma plaque
may not only represent strong amplifiers of platelet activation
but also be key components of the extremely thrombogenic core
exposed after plaque rupture, the main trigger for acute throm-
bus formation and cause of unstable angina, myocardial infarc-
tion, transient ischemic attack, and stroke (Fig. 1B). Evidence
for a role of galectins in atherosclerosis has also emerged from
whole-genome association studies for myocardial infarction in
Asian populations (46) although these findings were not repro-
duced in studies of populations with other ancestries (52).

Tumor Progression

It has been extensively shown that depletion or functional
inactivation of platelets through a variety of genetic and phar-
macological manipulations markedly reduces tumor progression
and metastasis. Platelets may influence the metastatic potential
of tumor cells via several mechanisms: (a) through the release
of a variety of inflammatory mediators which may influence tu-
mor growth and stroma formation, (b) through the expression of
P-selectin, platelets may contribute to the stable adhesion to
endothelium and/or transmigration of tumor cells outside the
vasculature, and (c) through the formation of heterotypic aggre-
gates between mucins in circulating cancer and P-selectin in
activated platelets which may protect tumor cells against
immune attack (28).

The overexpression of galectins in tumor cells might also be
a trigger for the platelet activation allowing the release of o-
granule contents that include growth factors which can promote
tumor development and angiogenesis (Fig. 1C). Furthermore,
the formation of mixed-cell aggregates between tumor cells
expressing high levels of galectins and platelets might also
represent a complementary molecular mechanism to mucins and
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P-selectin interaction by which platelets contribute to tumor
progression and metastasis (Fig. 1D).

Cancer-Associated Thrombosis

Thrombosis and disseminated intravascular coagulation are
common complications in cancer patients. A hypercoagulable or
prothrombotic state of malignancy occurs because of the ability
of tumor cells to activate platelets and the coagulation system.
Prothrombotic factors in cancer include the ability of tumor
cells to produce and secrete procoagulant/fibrinolitic substances
and inflammatory cytokines and the physical interaction
between tumor cell and platelets (53). However, the mecha-
nisms allowing the occurrence of prothrombotic states in cancer
patients are not completely understood.

The observed increased levels of Gal-1 and Gal-8 in tumoral
endothelial cells as well as in other malignant cells could repre-
sent a pathogenic mechanism involved in thrombosis and disse-
minated intravascular coagulation complications, commonly
present in cancer patients. Given the pivotal role of Gal-1 and
Gal-8 in tumor progression, it could be conceivable that galec-
tin-induced platelet activation might contribute to the pathoge-
nesis of thrombosis in cancer patients.

CONCLUSIONS

Over the last decade, we have witnessed impressive advan-
ces regarding the biology of galectins and their role in cell ho-
meostasis, in particular as regulators of the immune response.
The information currently available indicates that galectins are
expressed and secreted by several cell types in normal and path-
ological conditions.

The emerging evidence showing that galectins are also capa-
ble of triggering platelet activation opens a completely new
field of research where so far there are more questions than
answers. The study of platelet activation mediated by galectins
will certainly provide further insight into the mechanisms link-
ing inflammatory mediators to thrombus formation and could
expand our view of the role of platelets much beyond homeo-
stasis to their pathophysiologic role during inflammation and
cancer.
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