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Abstract Cell adhesion molecules (CAM) have a key role in the inflammatory response.

Selectins, integrins and immunoglobulin (Ig) gene superfamily adhesion recep-
tors mediate the different steps of the migration of leucocytes from the blood-
stream towards inflammatory foci. The activation of endothelial cells (EC)
upregulates the expression of several CAM and triggers the interaction of these
cells with leucocytes. Selectins are involved in the initial interactions (tether-
ing/rolling) of leucocytes with activated endothelium, whereas integrins and Ig
superfamily CAM mediate the firm adhesion of these cells and their subsequent
extravasation. During rolling, leucocytes are activated through the intracellular
signals generated by CAM and chemokine receptors. Blockade of the function or
expression of CAM has emerged as a new therapeutic target in inflammatory
diseases. Different drugs are able to interfere with cell adhesion phenomena. In
addition, new antiadhesion therapeutic approaches (blocking monoclonal anti-
bodies, soluble receptors, synthetic peptides, peptidomimetics, etc.) are currently
in development.

1. Cell Adhesion Molecules tumour cell metastasis, graft rejection, ischaemia/

Involved in Inflammation reperfusion injury, immune-mediated hypersensi-

tivity reactions and autoimmune disead8sMany
Cell-to-cell interactions and the adhesion ofdiseases are characterised by inflammation, a phe-
cells to extracellular matrix components have a keynomenon that involves the accumulation of leuco-
role in important physiological phenomena as wellcytes in a given tissue leading to varying degrees
as in the pathogenesis of diverse conditions such af cell damage, extracellular matrix disruption and
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organ dysfunction. The migration of leucocytesaddressin cell adhesion molecule-1 (MadCAM-1)
towards inflammatory foci and the interactions of [expressed by HEV from Peyer patches and mes-
inflammatory cells at these sites are mediated bynteric lymph nodes], P-selectin glycoprotejand-
cell adhesion molecules (CANBH4 Although in- 1 (PSGL-1) [detected on granulocytes and activated
flammation is primarily a defence mechanism, thisT lymphocytes], and E-selectin ligand-1 (ESL-1)
phenomenon frequently becomes an undesirablfexpressed by leucocytel§]’! Selectins are able to
condition that requires therapy. In this article wemediate transient interactions between EC and leu-
review the role of CAM in inflammation and the cocytes and participate in the rolling of the latter
current status of antiadhesion therapy. cells on the endothelium of postcapillary venules.
Adhesion molecules involved in inflammation Despite their short intracellular regions, selectins
belong mainly to the families of selectins, integrinsare able, after interaction with their counter-
and the immunoglobulin (Ig) gene superfamily receptors, to generate costimulatorgnsils that
(table 1)[*4] The selectin family comprises 3 mem- contribute to leucocyte activatidh®! All selectins
bers that are expressed by leucocytes (L-selectin drave an important role in the early events of the
CD62L), platelets (P-selectin or CD62P) and endo4inflammatory response.
thelial cells (EC) [P- and E-selectin or CD62E]. The CAM that belong to the Ig gene superfamily
Under conditions that induce cell activation, the possess one or more domains homologous to those
basal expression of P- and E-selectin is increasedpund in immunoglobuling! Members of this
whereas that of L-selectin is downregulat®d. superfamily are expressed by EC [e.g. MadCAM-1
Selectins interact with carbohydrate structuresand vascular cell adhesion molecule-1 (VCAM-1
mainly the sialylated and fucosylated forms ofor CD106)], or by both EC and leucocytes [e.g.
the Le (CD15) and Létetrasaccharides, bound to intercellular adhesion molecules-1 and -2 (ICAM-1
protein core$?] The main counter-receptors for and -2, or CD54 and CD102, respectively) and
selectins that have been characterised so far aréhe platelet-endothelial cell adhesion molecule-1
glycosylation-dependent cell adhesion molecule-1(PECAM-1 or CD31)]4 ICAM-1 and VCAM-1
(GlyCAM-1) [mainly expressed by high endothe- are detected on activated EC, whereas ICAM-2 is
lial venules (HEV)], the glycosylated and sul- expressed by both resting and activated“E@)
phated form of CD34 (expressed by EC), mucosasuperfamily CAM may interact among themselves

Table I. Major cell adhesion molecules involved in inflammation.

Adhesion receptor Family Main ligands/counter-receptors Expression in leucocytes and endothelium
L-selectin (LAM-1, CD62L) Selectins GlyCAM-1, CD34, MadCAM-1 Granulocytes, lymphocyte subsets, monocytes
E-selectin (ELAM-1, CD62E) Selectins ESL-1 Activated endothelial cells
P-selectin (PADGEM, CD62P) Selectins PSGL-1 Activated platelets and endothelial cells
VLA-4 (0431, CD49d/CD29) B1 integrins VCAM-1, fibronectin, a4 integrin Lymphocytes, monocytes, eosinophils
chain
LFA-1 (aLP2, CD11a/CD18) 2 integrins ICAM-1, -2, -3 All leucocytes
Mac-1 (aMB2, CD11b/CD18) B2 integrins ICAM-1, iC3b Myeloid cells, lymphocyte subsets
gplib/llla (allbB3, CD41/CD61) B3 integrins Fibrinogen, von Willebrand factor,  Platelets
vitronectin
047 integrin (CD49d/ ---- ) 37 integrins MadCAM-1, fibronectin, VCAM-1  Lymphocyte subsets
ICAM-1 (CD54) Ig superfamily LFA-1 Leucocytes, activated endothelial cells
ICAM-2 (CD102) 1g superfamily LFA-1 Leucocytes, endothelial cells
VCAM-1 (CD106) Ig superfamily ~ VLA-4 Activated endothelial cells

ESL-1 = E-selectin ligand-1; GlyCAM-1 = glycosylated-dependent cell adhesion molecule-1; ICAM-1, -2 = intercellular adhesion molecule-1,
-2; g = immunoglobulin; LFA-1 = leucocyte function-associated antigen-1; MadCAM-1 = mucosal addressin cell adhesion molecule-1;
PSGL-1 = P-selectin glycoprotein ligand-1; VCAM-1 = vascular cell adhesion molecule-1; VLA-4 = very late activation antigen-4.
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Fig. 1. Cell-to-cell interactions are mediated by cell surface transmembrane glycoproteins called adhesion receptors or adhesion
molecules. Shown here are the interactions of several adhesion receptors that are expressed by endothelial cells and leucocytes
and that have a key role in the extravasation of inflammatory cells. ESL-1 = E-selectin ligand-1; GlyCAM-1 = glycosylation-dependent
cell adhesion molecule-1; ICAM-1 = intercellular adhesion molecule-1; LFA-1 = leucocyte function—associated antigen-1; MadCAM-1
=mucosal addressin cell adhesion molecule-1; VCAM-1 = vascular cell adhesion molecule-1; VLA-4 = very late activation antigen-4.

in a heterotypic or homotypic fashion, or with CAM extracellular matrix components (laminin, colla-
from the selectin and integrin families (fig. 1). gen, vitronectin and FN}% The B2 integrin sub-
Integrins are heterodimeric transmembrane profamily comprises the L2 [leucocyte function—
teins that consist of non—covalently linkednd3  associated antigen-1(LFA-1) or CD11a/CD&@]1 32
chainsi!9 Integrins that are involved in leucocyte- (Macrophage antigen-1; Mac-1) or CD11b/CD18),
EC interactions and the inflammatory phenome-aX32 (GP150/95 or CD11c/CD18) an®p2 het-
non belong mainly to thB1 andp2 subfamilies. erodimerd0 LFA-1 is expressed by all leucocytes
The a4p1 heterodimer [very late activation anti- and interacts with ICAM-1, -2 and -3. The Mac-1
gen-4 (VLA-4) or CD49d/CD29] is expressed by integrin, which interacts with ICAM-1, is stored in
lymphocytes, monocytes and eosinophils and inthe intracellular granules of polymorphonuclear
teracts with VCAM-1, fibronectin (FN) and, homo- leucocytes and is translocated to the cell surface
typically, with other VLA-4 moleculeB1121 The  after cell activationaX 32 binds to fibrinogen and
0a4B1 integrin has an important role in leucocyte-the complement fragment iC3b, whered332
EC interactions, whereas othgrintegrins are pri- mainly interacts with ICAM-3. Thg3 integrins
marily involved in the adhesion of leucocytes to (GPlIb/llla andav33) are expressed mainly by
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platelets and are involved in important phenomen&ines (mainly chemokines, see below by these cells
(platelet aggregation, EC-platelet adhesion) thags well as a diminution in their anticoagulant prop-
also occur in inflammatory conditiofs:14l Fi-  erties (mainly as consequence of an increased ex-
nally, thef7 integrins @437 andoaER7) are mainly  pression of the procoagulant, tissue factd§?!
involved in the homing of lymphocytes to gut- Thus, EC activation favours the adhesion of leuco-
associated lymphoid tissugg:11l cytes to endothelium as well as platelet activation
Integrins exhibit important functional features and microthrombi formation.
such as their ability to reversibly increase the avid- The main cytokines involved in inflammation
ity for their counter-receptofs2! Under physio-  are tumour necrosis factar{TNFa), interleukin-1
logical conditions, the enhancement of integrin(|L-1) and chemokines. Other soluble mediators such
avidity (integrin activation) seems to be a conse-as C5a, platelet activating factor (PAF), prostaglan-
quence of intracellular signals that are generategjins, etc., also have an important role in the inflam-
through other cell surface receptors (inside-out sigmatory phenomenon. The main stimuli for TONF
nalling) !>l On the other hand, integrins are linked, synthesis and release are bacterial lipopolysaccha-
through the cytoskeleton, to molecules involved infjgesi231 TNFo induces the activation of EC, which

the generation of intracellular signals such as focalsxpress several inducible CAM such as ICAM-1
adhesion kinase or the PI-3-kind¥e!" Thus, the 54 vcAM-1, and neutrophil4 in the latter cells

interaction of integrins with their ligands induces
costimulatory signals that contribute to cell activa-

tion/differentiation (outside-in signalling). through a proteolytic mechanigh Through these

1|'her|e aLe a(?dmona_ll '|nter.ceILuI:_:1rﬂadheS|oneﬁectsy as well as others, this pleitropic cytokine
molecules that also participate in the Inflammatoryg, o5 5 pivotal role in diverse inflammatory con-

phenomenon. Cadherins are calcmm-dependerﬁitions, including septic shodk Most cells, in-

adhes'|on proteins thgt mainly interact homOtyp'C'cluding platelets and EC, are able to release chemo-

ally with themselve$8l Members of this super- i : t infl t imuli h

family are expressed by and are responsible for theInes N Fesponse fo prointiammatory Simufi suc
ds TN, IL-1, bacterial lipopolysaccharides or

integrity of endothelia and epithelia. Cadherins; ., o ia21.25 chemokines exert their effects as
found at intercellular endothelial junctions (e.g

. . . “soluble or cell surface—bound molecules and in-
vascular endothelial cadherin; VE-cadherin ands

- .duce activation/attraction of leucocytes as well as
desmosomal cadherin) seem to have a key role |H y

. . i i i 7]
the extravasation of inflammatory cells (see sec—ce" shape changes and integrin activafféa’l In

tion 2)[19! Lastly, other molecules mainly involved gddition, chemokir_uas su_ch as MCP-1 are able to
in signal transduction such as the chemokine/"duce the expression of tissue factor by boemon

chemokine receptor fractalkine/GER1 may also  cYt€s and blood vessel smooth muscle &
function as cell adhesion recept&. Different chemokines induce the activation and at-

traction of distinct leucocyte subs&s2% For this
reason, it has been proposed that the selective re-
lease of certain chemokines determines the compo-

The inflammatory phenomenon is a conse-sition of the inflammatory cell infiltrate.

quence of the release of soluble mediators that in- The extravasation of leucocytes towards in-
duce activation of EC. This activation results in theflamed tissues is a phenomenon that involves
expression or enhancement of expression of sewseveral sequential steps (fig.[2§:# The EC from
eral adhesion molecules such as P- and E-selectingpstcapillary venules at the vicinity of an inflam-
ICAM-1 and VCAM-1[4 which promote the ex- matory focus are activated by the soluble medi-
travasation of leucocytes. In addition, EC activa-ators of inflammation, mainly TNFand IL-1, re-
tion induces the release of proinflammatory cyto-leased by the resident and infiltrating cells. dee

it induces the translocation of Mac-1 to the cell
surface as well as the loss of L-selectin expression

2. The Inflammatory Phenomenon
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Fig. 2. Leucocyte-endothelial cell interactions during extravasation of leucocytes towards inflammatory foci. The initial contact and
rolling of leucocytes on activated endothelium is mainly mediated by selectins. The activation of leucocytes takes place during rolling
and is due to intracellular signals generated by selectins and chemokine receptors. The firm adhesion of leucocytes to endothelial
cells and their subsequent extravasation is mainly mediated by integrins and adhesion receptors from the immunoglobulin (Ig) gene
superfamily. CK = chemokines; CKR = chemokine receptors; ICAM-1 = intercellular adhesion molecule-1; ESL-1 = E-selectin
ligand-1; PGSL-1 = P-selectin glycoprotein ligand-1; VCAM-1 = vascular cell adhesion molecule-1; VLA-4 = very late activation
antigen-4; LFA-1 = leucocyte function-associated antigen-1.

novoexpression of P- and E-selectin (which takestins (or VLA-4) and the interactions of chemokine
a few minutes and several hours, respectively) byeceptors with chemokines bound to the EC sur-
EC, enables them to tether bloodstream leucocyteface (third step or activation/firm adhesion; fig.
through the interaction of these CAM with their 2).8.9.16.251The activation of leucocytes induces a
counter-receptors expressed on the leucocyte cethpid loss of expression of L-seledtiras well as
surfacell-34 After this initial leucocyte-EC con- the activation of integring® The increased avid-
tact (first step or tethering; fig. 2), leucocytes roll ity of the leucocyte integrins has as a consequence
over the endothelium (second step or rolling; fig.the firm adhesion of leucocytes to EC (third step).
2) due to both the shear force of the bloodstreanThen leucocytes transmigrate between EC (dia-
and the transient and dynamic interactions medipedesis), or through thé# following the chemo-
ated by selectins and their ligariéi$®! It has been tactic gradient generated by the inflammatory foci
found that VLA-4 is also able to sustain the rolling (fourth step or extravasation; fig. 2).

of lymphoid cells bothin vivo andin vitro.[30:31] The molecular interactions that are involved in
During rolling, leucocytes are activated by both the extravasation of leucocytes are those that me-
the intracellular signals generated through selecdiate the firm adhesion (LFA-1/ICAM-1, -2; Mac-
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1/ICAM-1; and VLA-4/VCAM-1), but adhesion cyclosporin, tacrolimus and sirolimus are able to
receptors located at the EC junctions such as CD31nhibit intercellular adhesion phenomena by 2
VE-cadherin and desmosomal cadherin also havindirect mechanisms: blockade of leucocyte acti-
an important role in leucocyte extravasati#3l  vation and interference with expression and activa-
Finally, the migration of leucocytes from the blood tion of CAM by other cells (e.g. EC) as a conse-
vessel wall towards the inflammatory foci involves quence of the inhibition of cytokine synthe$i.
the movement of these cells through the tissue withnterestingly, several immunosuppressive drugs
transient and dynamic interactions among the leushow additional anti-inflammatory effects that do
cocyte adhesion receptors and components of thgot seem to be related to their main immunosup-
extracellular matrix such as CO”agen, ﬁbronectin,pressive mechanisms of action. For examp|e, meth-
laminin, etc.; the CAM involved in this process are gtrexate, glucocorticoids and low-dose cyclosporin
mainly 1 integrins. therapy interfere with the expression and/or func-
Acute inflammatory phenomena are usually tjon of different CAMI38-42] Other immunosup-

accompanied by a variable degree of small bloogyressive drugs such as leflonumide may also have
vessel damage with thrombosis and necrosis, phey, inhibitory effect on CAM functioH?!

nomena in which CAM are involved. The EC dam- Blockade of the activity of proinflammatory

age that occurs in inflammatory conditions is Acytokines is another (indirect) approach to anti-

consequence of the combined effect of cytokines,ynesive therapy in inflammatory conditions. The
(mainly TNFa), the _cytotoxm effect. Qf, actwatgd neutralisation of chemokines and TiN®with mono-
leucocytes and the |2?creased sen§|t|V|ty of activag gnal antibodies (mAb), or the pharmacological
t‘?d EC to appptosié. Leucogytes |ndu.ce cellly- innibition of the synthesis of the latter cytokine,
sis through different mechanisms that involve Ce”'have a noticeable anti-inflammatory effééts!
to-cell interactions, which are mainly mediated by . S

' : The crystal structure of integrins is in the pro-
the LFA-1/ICAM-1, -2 and LFA-2/LFA-3 adhesion o . ¢ being fully elucidated and the aminoacids

pathwayd34 In addition, endothelial cell activa- . . 7 .
. . : involved in their interactions have been recog-
tion/damage induces platelet adhesion to the endoﬁised[“G"‘B] Several intearins interact with RGD
thelium (via P-selectin and activated GPlIb/Illa ) g

integrin}313! and its aggregation on the vessel (Ar9-Gly-Asp) motifs, whereas VLA-4 interacts

wall.33%1 In such circumstances, platelets contrib-With the fibronectin fragment CS-1 and the LDV

ute to the inflammatory phenomenon through the(Leu—Asp—VaI) motif. This information is provid-

release of soluble mediators (including Chemo_mgaratio_n_al basis for the develo_pment_of reagents
kines)21:25 and are responsible for the formation that specifically block the function of integrins.
of thrombi with occlusion of blood vessels. Plate-ANt-CAM MAD and peptides that contain integrin-
lets are also able to further trigger endothelial cellPinding motifs (e.g. RGD or LDV sequences), or

activation via the CD40/CD40L signalling path- Soluble counter-receptors of CAM, are able to ef-
way!36] fectively interfere with the function of these mole-

culesl*?-52] A significant advance in this field has
been the generation or isolation of synthetic and
natural substances that bind to integrins and block
As stated above, the cell-to-cell interactions thatheir function(>3-561On the other hand, soluble car-
take place in the inflammatory phenomenon argdoohydrates that specifically react with selectins
mediated by CAM. Therefore, the blockade of ex-(€e.g. sulfatide, fucoidins or sialyl Eare also able
pression and/or function of CAM may be a poten-to block the function of these CAM58l
tial target for inhibiting the inflammatory response.  Several drugs affect the expression and/or func-
Drugs with immunosuppressive properties such asion of CAM. Nonsteroidal anti-inflammatory drugs
cyclophosphamide, methotrexate, glucocorticoids(NSAIDs) such as aspirin, indomethacin, aceclo-

3. Antiadhesion Therapy

O Adis International Limited. All rights reserved. Drugs 1998 Dec; 56 (6)
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fenac or diclofenac downregulate the expressiorherence of neutrophils mediated by Mali’’]
of L-selectin and adhesion of granulocytes to ECPentoxifylline (oxpentifylline) inhibits different
under conditions that resemble the rolling phasdeucocyte adhesion pathways, including those
of the adhesion cascali&t% When healthy vol- mediated by31 andB2 integring’8.7%1 In addition,
unteers receive the recommended therapeutic doséisis drug interferes with the activation and prolif-
of indomethacin or diclofenac, they show a signif- eration of T lymphocyté&! and blocks the synthe-
icantly diminished expression of L-selectin in their sis of TNFa.[49]
peripheral blood granulocyté¥. Meloxicam and New approaches to the inhibition of CAM
piroxicam do not inhibit the rolling of granulocytes expression have emerged in recent years. Antisense
on EC but they prevent the translocation of Mac-1oligonucleotides, which bind to complementary
integrin to the cell surface and the downregulatiormRNA and inhibit their translation, are new tools
of L-selectin expression induced by Ttller the  for the specific inhibition of protein expressi§f.
bacterial chemoattractant fMU®! In addition, Studies in animals have shown that antisense oli-
piroxicam inhibits the activation ¢f1 andB2 in-  gonucleotides have a beneficial effect in experi-
tegrins induced by chemokin®$l Therefore, mental inflammatory diseases. In this regard, anti-
some NSAIDs inhibit the first/second steps (teth-sense ICAM-1 oligonucleotides are able to prevent
ering/rolling) of the leucocyte-EC interaction, and reverse the development of dextran sulfate—
whereas others interfere with the third step (activainduced colitis in micé8!! In the same way, sim-
tion/firm adhesion) of the adhesion casc&de. ilar oligonucleotides block allograft rejection in
Many other drugs and substances are known toats82 In addition, infectious and neoplastic dis-
influence the expression and/or function of CAM. eases are also candidates for treatment by this
Antirheumatic drugs such as sodium aurothiomaltherapeutic approad®! Although initial pharma-
ate, sulfasalazine, nimesulide and colchicine ex€okinetic and safety studies suggested that anti-
hibit these effect®3-65 Other substances such as sense oligonucleotide administration may be asso-
tepoxalin (a cyclo-oxygenase/lipoxygenase inhib-ciated with serious side effects, additional studies
itor) and tenidap (an antirheumatic drug that hasn both animals and humans have shown that these
now been discontinued) also interfere with the acagents are usually well tolerat&gé4!
tivation of leucocytes and the EC-leucocyte inter- Thus, antisense therapy for the blockade of
actionl66.671 Substances that inhibit the activation expression of both cell adhesion molecules and
of NFkB, such as sodium salicylate or antioxidantproinflammatory cytokines may be a significant
agents (e.gN-acetylcysteine) interfere with both advance in the treatment of inflammatory condi-
the expression of CAM and the synthesis of protions. However, several issues require clarification
inflammatory cytokine£8.69 In this regard, pep- before antisense oligonucleotides can enter wide
tidic compounds that block the proteasome alsclinical use; these include potential toxicity, site-
inhibit CAM expression, since this intracellular specific deliveryjn vivo stability and clearance of
multicatalytic complex is necessary for the activa-metabolited8% The second generation of synthetic
tion of NFkB.[70 antisense oligonucleotides should facilitate this
Other drugs that are not considered as antitherapeutic approadf!
inflammatory agents, such as iloprost, lovastatin Another interesting approach to antiadhesive
and probucol, also interfere with the expressiontherapy is the use of synthetic double-stranded
and function of CAM?*-73] Phosphodiesterase in- DNA molecules possessing specific consensus
hibitors and histamine receptor blocking agents arsequences that compete for the binding of tran-
also able to interfere with certain adhesion pathscription factors necessary for gene expression.
waysl7475] Leumedins are novel compounds with Such an effect has been obseniedyitro andin
anti-inflammatory properties that inhibit the ad- vivo, in the case of NéB.[®5] Lastly, gene expres-
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sion can also be selectively blocked with triplex-integrin, anti-ICAM-1 and anti—E-selectin mAb

forming oligonucleotide&®! are able to reduce the airway hyper-responsiveness
and inflammatory cell infiltrate in different exper-
4. Antiadhesion Therapy and Disease imental models of asthni&.0"1%8IA more spe-

_ _ ~ cific antiadhesive therapy in asthma is achieved
Antiadhesion therapy has been tested in differyith anti-vVLA-4/VCAM-1 reagents, since this

ent conditions, mainly in experimental models of aghesjon pathway is important for the extravasa-
inflammatory disease, with varying degrees of sucyjgn of eosinophils, but not neutrophjtgs.109.110]

cesd#9-51] Several antiadhesive therapies have bee'AIthough no clinical trials with VLA-4 blockers

employed in experime?gz;ll models of sepsis and payaye heen reported in humans to date, the suitabil-
tients with septic shodR”®*l Unexpectedly, patients jy of these substances for aerosol delivery will fa-
inwhom TNFax or IL-1 was blocked tended to show cilitate their developmerit!l

i i 0
a higher mortality than the placebo groli§s?! There are other conditions in which a selective

However, it is feasible that in a subset of patients, yiadhesion therapy is feasible. As stated above,

with septic sthott_:k, ma:clnly f[hf(l)se W'trt] very ?ngh Se'theor4B7 andaEP7 integrins mediate the localisa-
,:E;nb?gglf:gergf'?E}?ﬂgror:gvirgrgano%/ ?yl Oﬁmets'tion of a subset of lymphocytes to intestinal mu-
y eneticlal etiect.  ¢osa and associated lymphoid tissue. T4@7 in-

Furthermore, a favourable effect has been noted Irt-]eracts with the mucosal addressin MadCAM-1 (and

e?epseg[ﬂjehn;asl Ssiﬂzlt? d\g'tg Ostgli:)?enﬂagzgsé\;ept_hzf%/CAM—l), whereasiE[37 interacts with E-cadherin.
P ' 9 nterestingly, administration of anti4(37 antibod-

E-selectins, and anf@2 integrin mAp[57.91,92] S ) . . o
The blockade of TN& has been employed as a ies induces a rapid resz(])lutlon of chronic colitis in

- iRl -
therapeutic tool in other inflammatory diseases. Thethde CO]Etor.lr:Op tjrgarlH.M Zlg%(\a/erorgt,hthe b'o.]f?"
infusion of genetically engineered anti—T&NMAD ade of either47 or Ma -+ with spectlic

is an effective short term treatment for Crohn’s dis-mAb _5|gn|f|can_tly re_duce_s the COIO”'F lnflamma-

easd?3.94 TNFa—blocking therapy also induced a tory infiltrate in scid mice reconstituted with
; iah 113

significant improvement in different clinical and ,CD45RB“9 CD4+TIymphocyteé. I These stud-

laboratory parameters in patients with rheumatoid®S strongly support the idea t,hf"‘t bathB7 apd

arthritis[95.96] As expected, this kind of therapy MadCAM-1 may be organ-specific therapeutic tar-

decreased the cellularity and CAM expression ofgets for the treatment of inflammatory bowel dis-

rheumatoid synovium, as well as the serum level§aS€: o _ N
of ICAM-1 and VCAM-1[97.98] Direct antiadhesion Thrombotic/ischaemic conditions are usually ac-

therapy has been also employed in rheumatoi@¢ompanied by an inflammatory phenomenon that
arthritis (administration of an anti~ICAM-1 mAb) contributes to the reperfusion damagé. There-
with encouraging resul{8%.190 These data, to- fore, antiadhesion therapy in these conditions is not
gether with the fact that ari2 and anti-VLA-4 aimed only at inhibiting platelet activation/aggre-
mAb prevent and reduce the inflammatory phe-gation but also at blocking leucocyte activation/
nomenon seen in experimental models of arthrifecruitment*S1 In fact, severain vivo studies in
tis [101-103] warrant further clinical trials of anti- animals have shown that selectin-blocking agents,
adhesion therapy in rheumatoid arthritis. mainly synthetic sialyl Lecontaining compounds
The late phase of acute asthma is due to aand sialyl L& analogues, are able to reduce the size
inflammatory phenomenon of the bronchial wall of the infarct and to diminish neutrophil accumu-
with a noticeable infiltration by eosinophil84 lation after experimental coronary artery ocidus
Blockade of CAM may ameliorate the influx of reperfusior15-118l A similar effect has been ob-
inflammatory cells to the bronchial wall and inter- served in other tissu¢$?120 Furthermore, the
fere with eosinophil degranulatid¥>1061Anti-B2  blockade of cell adhesion molecules other than
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selectins also reduces the tissue damage associate#) Brenner G, Gulbins E, Schlottman K, et al. L-selectin activates

with ischaemia-reperfusid#?l122]

5. Concluding Remarks

Significant advances in our knowledge of the 10-

role of CAM in physiological and inflammatory

conditions have been made in recent years. Al-
though antiadhesion therapy seems to be a promis-
ing approach for the treatment of inflammatory

disease, it is necessary to keep in mind that thes.

blockade of CAM might have important adverse ,
effects. The immunodeficiency observed in pa-
tients with genetic defects in the expressioffdf
integrins or selectin ligands, or impairment in the ;5
activation of32 integrins supports this poifd#312°]

Nevertheless, with the exception of the cytokine 1°-

blockade studies in sep$#§;°° clinical trials of
antiadhesive therapy in humans have not reported
serious adverse effed®§:26.99.121Djfferent exper- 18
imental models of antiadhesion therapy have con-
firmed this point>1.126] The development of new
and more specific agents that interfere with the

function and/or expression of CAM will provide 2o.

novel approaches not only for the therapy of in-
flammatory diseases but for the treatment of other

common disorders such as thrombosis or tumouri.
22.

cell metastasis.
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