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The Role of the Eosinophil-selective Chemokine, Eotaxin, in
Allergic and Non-allergic Airways Inflammation
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Blood eosinophilia and tissue infiltration by eosinophils are frequently observed in allergic inflam-
mation and parasitic infections. This selective accumulation of eosinophils suggested the existence of
endogenous eosinophil-selective chemoattractants. We have recently discovered a novel eosinophil
selective chemoattractant which we called eotaxin in an animal model of allergic airways disease. Eotaxin
is generated in both allergic and non-allergic bronchopulmonary inflammation. The early increase in
eotaxin paralled eosinophil infiltration in the lung tissue in both models. An antibody to IL-5 sup-
pressed lung eosinophilia, correlating with an inhibition of eosinophil release from bone marrow, with-
out affecting eotaxin generation. This suggests that endogenous IL-5 is important for eosinophil migra-
tion but does not appear to be a stimulus for eotaxin production. Constitutive levels of eotaxin observed
in guinea-pig lung may be responsible for the basal lung eosinophilia observed in this species.

Allergen-induced eotaxin was present mainly in the epithelium and alveolar macrophages, as de-
tected by immunostaining. In contrast there was no upregulation of eotaxin by the epithelial cells fol-
lowing the injection of Sephadex beads and the alveolar macrophage and mononuclear cells surround-
ing the granuloma were the predominant positive staining cells.

Eotaxin and related chemokines acting through the CCRS3 receptor may play a major role in eosino-
phil recruitment in allergic inflammation and parasitic diseases and thus offer an attractive target for
therapeutic intervention.
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EOSINOPHILS IN INFLAMMATION cals (Gleichet al.1988). Eosinophils synthesise
nd release lipid-derived mediators which stimu-
te responses in tissues such as smooth muscle
Jgontraction or microvascular leakage (Rabal.
4994). In addition, eosinophils produce cytokines
§tich as interleukin (IL)-3, IL-5 and granulocyte-
ifnacrophage colony stimulating factor (GM-CSF)

tic features of a number of pathological conditionérlg"at contribute to their proinflammatory functions.
e.g parasitic infections, local allergic reactions suchn€ cationic proteins, major basic protein (MBP),

Eosinophils are granule-containing leukocyte
that differentiate from stem cell precursors in th

ter peripheral tissues where they can survive for

important effector cells for killing certain parasitic® J e BEUSTE . X .
helminths (Butterworth 1984) but can also causghial epithelial lining in patients with asthma (Filley

direct damage to healthy mammalian tissues by& &-1982, Venget al.1988). MBP and ECP have

variety of mechanisms including the release of pr%ﬁgﬂciegcéeodsggosper:ﬁgg&??ﬂﬁﬂgg}a?gzﬁaﬁonse'
formed toxic cationic proteins and oxygen radi- . '

P yo 1978, Wassorat al.1981). In asthmatics, the num-
ber of eosinophils in the bronchoalveolar lavage
fluid and airway mucosa has been shown to corre-
This research was supported by Wellcome Trust, Nellgte with the degree of lung dysfunction (Key

tional Asthma Campaign, Allen & Hanburys and the gudl- 1986). In experimental studies in allergic mod-

ropean Commission. els of airway inflammation the suppression of eosi-
*Corresponding author. Fax: +44-171-351.8270.  nophil accumulation in the lung by interference
Received 3 September 1997 with cellular adhesion mechanisms inhibits bron-
Accepted 30 September 1997 chial hyperresponsiveness (Gunéelal. 1991).
Similarly neutralisation of MBP inhibits allergen-
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induced hyperreactivity in the guinea pig (LefortCHEMOKINES

et al.1996). Chemokines are 8-10kDa heparin-binding pro-

MECHANISMS OF EOSINOPHIL RECRUITMENT teins that mediate a range of pro-inflammatory ef-
The mechanisms that regulate eosinophil rfgc_ts on leukocytes, such as chemotaxis, degranu-
. 2 - ; . qauon, synthesis of lipid mediators, and integrin

cruitment and activation at sites of 'nﬂammat'onactivation (Miller & Krangel 1992, Baggiolini &
are areas of active investigation. It has now beDahinden 1994). Chemokines a're defined by a
come clear that extravascular recruitment and atymmon structurél motif, consisting of four con-

tl\I/atlon of Iekuk?pytes are the end resulllt ?f a E%HEerved cysteine residues that form two character-
plex network ot interactions among cellular adheygic jntramolecular disulfide bridges (Schall &

sion molecules, cytokines, and other inflammatong, .o 1994). The chemokines can be divided into
mediators (Springer 1994, Carlos & Harlan 1994}, main ng)ups based on the position of the N-
The initial step in extravasation is rolling of leu-yerminal pairs of conserved cysteine residues. In
kocytes along the venule wall, resulting from gne o or C-X-C chemokines, these residues are
Ioose,_ transient adhespn mediated largely by ”?eparated by an intervening amino acid. Infhe
selectin family of adhesion molecules. Subsequegf c-C chemokines, they are immediately adjacent
to rolling, a firmer adhesion between leukocytegy each other. Recently a chemoattractant for lym-
and endothelium is established by binding ophocytes that contains only two of the four cys-
integrins on the leukocytes to counter ligands dkine residues has been identified and called
the immunoglobulin superfamily on the endothetymphotactin. The two main chemokine families
lium. Eosinophils express several adhesion motifer in their ability to stimulate different kinds of
ecules such 31 andB2 integrins that participate effector cells. The C-X-C family of chemokines
in their interactions with the vascular endothe"umcontaining an ELR motif in the N-terminal region,
Chemoattractants may enhance the adhesion ©ifch as interleukin-8 (IL-8), neutrophil activating
leukocytes to the endothelium by upregulation angrotein (NAP)2 and melanoma growth-stimulatory
activation of the integrins. Although the bindingactivity (MGSA), are primarily chemoattractants
of leukocyte integrins to endothelial ligands suclfor neutrophils. The non-ELR C-X-C chemokines
as intercellular adhesion molecule-1 (ICAM-1) andvhich include platelet factor 4 (PF4) and interferon
vascular cell adhesion molecule-1 (VCAM-1) esy-inducible protein (IP-10) fail to attract neutro-
tablishes a firm contact between the two cells, thishils and are angiostatic. Chemokines of the C-C
interaction is not permanent. The leukocyte soofamily such as RANTES (regulated upon activa-
crawls through a junctional space in the endothdion normal T cell expressed and secreted), mac-
lium, which it traverses by a mechanism that infophage inhibitory protein (MIP)el, MIP-13,
volves the homotypic binding between plateletmacrophage chemoattractant protein (MCP) 1, 2,
endothelial cell adhesion molecule-1 (PECAM-18, 4, and 5, chemoattract and activate monocytes,
on leukocytes and the endothelium. The leukocytéendritic cells, T and B lymphocytes, basophils and
is guided through the tissue to its final destinatiogosinophils. Eotaxin is a C-C chemokine with a
by gradients of chemoattractants, which are prdnore restricted range of target cells.

duced at the site of inflammation and diffuse tooTAXIN IN ANIMAL MODELS OF ALLERGIC AIR-

wards the vasculature. Ultimately, the leukocyt&AY INFLAMMATION

arrives at the inflammatory lesion, where it be-  Eotaxin was discovered as an eosinophil-selec-
comes activated to carry out its function. Variougve chemoattractant in the bronchoalveolar lav-
chemoattractants active on eosinophils includingge (BAL) fluid taken following allergen challenge
leukotriene (LT) B, platelet activating factor (PAF) of actively sensitised guinea pigs (Griffiths-
and C5a have been identified as mediators of eoJohnsoret al. 1993, Joset al.1994a). BAL fluid
nophil trafficking. These molecules also induce théaken from sensitised guinea pigs at intervals after
migration of other cell types and their relative im-allergen challenge, when injected intradermally
portance in diseases and in experimental modelsto naive guinea pigs, induced an accumulation
of inflammation is unclear. The observation that af 11in-eosinophils. Eosinophil chemoattractant
selective accumulation of eosinophils occurs imctivity in BAL fluid was detected at 30 min fol-
allergic reactions, as well as in parasitic infectiondpwing allergen challenge peaking from 3-6 hr and
has led several investigators to search for factodeclining to low levels by 24 hr.

that are chemotactic specifically for eosinophils. The chemoattractant activity in BAL fluid was
In the last decade a new family of chemotactipurified using cation exchange, molecular sizing and
cytokines called chemokines have attracted mudkverse phase chromatography techniques in con-
attention because of their restricted target cell spegisnction with skin bioassays to determine the active
ficity. fractions. At the final purification step of reverse
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phase high pressure liquid chromatography eosino- 0.10 q
phil chemoattractant activity was present in threg
fractions, 51, 52 and 54 which were associated witlg
discreet peaks of protein absorbance (Fig. 1) Sele&
tivity for eosinophils was shown by lack of a sig- ,
nificant accumulation dftin-neutrophils in the skin -~ 2
assays. SDS-PAGE analysis revealed a single pr&-
tein band in each of fractions 51, 52 and 54 althouglg
the protein in each fraction appeared to be of a dif<
ferent size. Microsequence analysis revealed a novel 0-
protein of 73 amino acids which exhibits similarity
to other known eosinophil-activating C-C
chemokines (Fig. 2). This protein, which we called,
eotaxin, has sequence similarity of 51%, 53% ang
54%, with human MCP-3, MCP-1 and MCP-2 re-2
spectively, 44% with guinea pig MCP-1, 31% with g
human MIP-t and 26% with human RANTES. Y
Guinea pig eotaxin elevated intracellula?Clev- £ 1000 4
els in guinea pig and human eosinophils as well as
inducing eosinophil aggregation (Griffiths-Johnson
et al.1993, Joset al.1994a). 0-
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guinea-pig lung cDNA libraries were screenedandg ® ... o ] saline
the full length eotaxin cDNA was cloned (Jage ¢ & 500 - : . .
al. 1994a, Rothenbergt al. 1995b). This cDNA = 10 . 30 40

encoded a 96 amino acid protein with a 23 amino
acid leader sequence. A murine eotaxin gene has

: e - :+1.F19. 1: purification of eotaxin from BAL fluid. a) Final reversed
0 m
been identified which has 63% homology with hase HPLC profile showing absorbance at 214nm and the ac-

guinea pig eotaxin at the protein level (ROthenbe'féonitrile gradient. b) Eosinophil chemoattractant activity mea-
et al.1995b). sured in skin was seen as two peaks, fractions 51+52 and frac-
Constitutive and allergen-induced expressiotion 54, which corresponded to discreet peaks of absorbance.
of eotaxin MRNA has been shown in guinea pi ) No significant neutrophil chemoattractant activity was de-
cted in these fractions. Reproduced fibine Journal of Ex-
lung (Joseet al.1994b, Rothenbergt al.1995a).

=L : .- perimental Medicing1994)179 881-887 by copyright per-
The constitutive expression of eotaxin in the lunggission of The Rockerfeller University Press.
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Fig. 2: amino acid sequence of guinea-pig eotaxin.
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of naive guinea pigs suggests that this chemokirRANTES (34%), guinea pig eotaxin (62%) and
may regulate basal eosinophil tissue homing in thimouse eotaxin (59%). Human eotaxin induces
species. After allergen challenge, eotaxin genehemotaxis of human eosinophils, but not of neu-
expression in the lung is further increased and patrrophils, lymphocyes or monocytes. In addition,
allels the peak changes in eotaxin protein that weotaxin was shown to induce the respiratory burst
have observed in BAL fluid (Humbles et al. 1997)of eosinophils, upregulate the integrin CD11b on
The pronounced lung eosinophilia which peaks 3heosinophils (Elsneet al. 1996, Tenscheet al.
after antigen challenge in a murine model of asthni996) and stimulate the adhesion of eosinophils to
was associated with an increase in eotaxin exprdstman lung microvascular endothelial cells
sion in the lung (Gonzalet al. 1996a). A (Burke-Gaffney & Hellewell 1996). Studies in the
neutralising antibody to eotaxin induced a signifirhesus monkey showed that eotaxin was effective
cant inhibition of eosinophil infiltration following at recruiting eosinophils locally in the skin (Ponath
allergen challenge in the above model (Goneélo et al.1996b).

al. 1996b). Mature CD4 cells are absolutely nec- Constitutive human eotaxin mMRNA expression
essary for allergen-induced eosinophil accumulavas observed in many normal human tissues in-
tion since lung eosinophilia was prevented in CD4eluding small bowel and colon, and to a lesser ex-
deficient mice (Gonzalet al.1996b). The mecha- tentin heart, kidney, spleen, liver, thymus and lung
nism by which T-cells assist in the recruitment ofGarcia-Zepedat al.1996). The presence of con-
eosinophils to the lung in this model is not welktitutive eotaxin in the small bowel and colon may
understood. Pretreatment with an anti-CD3 antieflect the role of eotaxin in baseline eosinophil
body significantly inhibited eotaxin mMRNA expres-homing, where the cell plays an important role in
sion in sensitised mice after airway challenge andost defence against helminth pathogens. Eotaxin
this was associated with a significant reduction imRNA is markedly upregulated in the lesions of
pulmonary eosinophilia (MacLe&nal.1996). The patients with inflammatory bowel disease and may
correlation of reduced eotaxin mMRNA expressiomxplain the mechanism of eosinophil recruitment
with reduced lung eosinophilia in anti-CD3-treatedn diseases such as ulcerative colitis and Crohn’s
mice suggests that eotaxin may be a key regulatdisease (Garcia-Zepeé#a al.1996). Immunohis-

of eosinophilia and an important eosinophitochemistry on human nasal polyps with an anti-
chemoattractant. The inhibition of allergen-induce@otaxin monoclonal antibody showed that the res-
eotaxin mMRNA expression by anti-CD3 may repiratory epithelium, as well as certain leukocytes,
sult from the elimination of T-cell-derived factorswere intensely immunoreactive and eosinophil in-
that induce eotaxin mRNA expression in lung cellsiltration occured at the sites of eotaxin
Interestingly, MIP-&i and RANTES, which are upregulation (Ponatht al.1996b). We have also
also eosinophil chemoattractants, were induced bigcently detected eotaxin protein by ELISA in na-
anti-CD3 treatment in allergen-challengedsal polyp homogenates (D Conroy et al. unpub-
sensitised mice. lished observations).

Using targeted gene disruption to create mice Human eotaxin mRNA is expressed by human
with a genetic deficiency in eotaxin it was showrumbilical cord endothelial cells (HUVECS), respi-
that eotaxin enhanced the magnitude of early eosatory epithelial cells (BEAS-2B cells), U937
nophil recruitment observed at 18 hr following al-monocytic cells and colonic epithelial cells (Caco-
lergen challenge (Rothenbexgal.1997). Eotaxin 2) following stimulation with cytokines such as
knockout mice also showed a reduced peripher@dNF-a and IFNy (Garcia-Zepedat al. 1996).
blood eosinophil count which was not due to aiCells known to express detectable levels of eotaxin
inhibition of eosinophil hematopoiesis. In addition,

the early recruitment of eosinophils to the cornea TABLE
during experimental keratitis induced by the hel- C-C chemokine receptors
minth Onchocerca volvulugas shown to be me- —
diated by eotaxin (Rothenbeegjal.1997). Ligand CCR1 CCR2 CCR3 CCR4 CCR5
HUMAN EOTAXIN RANTES + + + +
. . . IP-1 + + +

Using probes based on the guinea pig an%P_lg N

mouse clones, human homologues of eotaxin haMCP 1 N N

now been cloned (Pona#t al. 1996b, Garcia-

Zepedaet al. 1996, Kitauraet al.1996). Human MCP-2 +
eotaxin is an 8.4 kDa, 74 amino acid polypeptid#CP-3 + + +
which shows highest amino acid sequence idefdCP-4 + +

+

tity to human MCP-3 (69%), MCP-4 (60%), Eotaxin
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MRNA include pseudostratified ciliated columnaidigands such as eotaxin, RANTES, MCP-2, MCP-
epithelium, endothelium, lymphocytes, macroph3 and MCP-4 (Heatkt al.1997). In addition >95%
ages, eosinophils and dermal fibroblasts (Ponatif the responses of eosinophils from allergic and
et al. 1996b, Gonzalet al. 1996a, Bartelgt al. eosinophilic donors to the known CCR3 ligands
1996). Cytokine-induced eotaxin mRNA expreswere mediated through CCR3. To date there is no
sion and protein production in A549 cells, a huinformation available to determine whether disrupt-
man respiratory epithelial cell line, were inhibiteding the eotaxin-CCR3 interaction prevents eosino-
by dexamethasone and thus defines a novel mechuil-specific tissue infiltration. CCR1, although
nism of glucocorticoid action which may be rel-expressed in much lower numbers on eosinophils,
evant to asthma (Lillgt al.1997). can also bind RANTES and MCP-3 which are also
CHEMOKINE RECEPTORS eosinophi! chemoattractants and ths may cpntrib-
o ) _ ute to eosinophil accumulation. Similar functional

Identification of C-C chemokines has contrib-studies using neutralising anti CCR1 monoclonal
uted greatly to our understanding of eosinophiéntibodies will be important to define a role, if any,
biology and information regarding their receptor§or CCR1 on eosinophils.

is now emerging. To date, six human C-C R INETICS OF EOTAXIN GENERATION AND ITS AS
tors have been cloned and characterized (Tabl OCIATION WITH EOSINOPHIL ACCUMULATION

They are all seven transmembrane G-proteify’y, | ergic AIRWAYS INFLAMMATION IN THE
coupled glycoproteins and have 45-75% aming nea pic
acid sequence identity. - )

CCR1 was the first identified C-C chemokine _ Allergen challenge of sensitised animals has
receptor and is expressed on monocytes, matuf§en shown to be associated with an increased
and immature myeloid cells, B lymphocytes an@XPression of eotaxin mRNA in the lung of both
eosinophils. CCR1 binds MIPa]l RANTES and 9uinea pigs and mice (Jostal.1994b, Rothenberg
MCP-3 with high affinity and MIPf3 and MCP-1 €t al. 1995a, b, Gonzalet al. 1996a). We have
with lower affinity. CCR2A and CCR2B, spliced €xamined the kinetics of eosinophil infiltration and
variants of a single gene, specifically bind MCP-{he association with levels of immunoreactive
with high affinity and MCP-3 with low affinity. €otaxin, measured by RIA, in allergic and non-al-
These two receptors are expressed on monocy{§9ic bronchopulmonary inflammation in the
but not on neutrophils or eosinophils. CCR4 iguinea pig. We have also investigated the effects
expressed on T cells and IL-5 primed basophildf dexamethasone and an anti-IL-5 antibody on
and mediates the biological effects of RANTESE0SInophil infiltration and eotaxin generation in
MCP-1 and MIP-ti. CCR5 is expressed in pri- Poth models. , o
mary adherent monocytes and binds MiP-MIP-  To induce allergic airways inflammation guinea
1B and RANTES. pigs were sensitised with an i.p. injection of oval-

The receptor mediating the biological effectdumin on day 1 and 15. On day 28, sensitised ani-
of eotaxin is CCR3 which is expressed in higﬁnal_s were prosed to aerosolised ovalbuml_n and
numbers on eosinophils (Daughery al. 1996,  at different times after allergen challenge animals
Ponathet al.1996a, Kitauraet al.1996). Expres-
sion of CCR3 has also been shown on basophils,
mast cells, some T-cell clones, as well as tissue 200 -
macrophages. CCR3 is also responsible for medj- ]
ating the biological effects of other eosinophil ac-
tive chemokines such as RANTES, MCP-3 and3
MCP-4. Several features of CCR3 distinguish itg
from the other C-C receptors. It is expressed at high™ 100 -
levels on eosinophils, 40,000-400,000 receptors peg
cell, compared to CCR1 and CCR2 which are ex-%
pressed on monocytes and T cells usually at <3,008
receptors per cell. CCR3 is the only eotaxin recep'f" J
tor identified to date. Therefore an interaction be- 0
tween eotaxin and CCR3 could lead to selective 6h 6 h 24 h
eosinophil recruitment to sites of allergic inflam- Saline Ovalbumin

mation or parasitic disease. . . . . N
Recently a fully antagonistic monoclonal anti—F-'g' 3: Iung tissue eotaxin generation and eosmo_phll accum_ula-
y y g tion. Sensitized guinea pigs were challenged with aerosolised

body for human CCR3 was shown to completelyvalbumin or saline and lung eotaxin and eosinophils measured
block the binding and signaling of the known CCR3t 6 and 24 hr.
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were killed and BAL performed. Eosinophils inMODULATION OF EOSINOPHIL TRAFFICKING
the BAL fluid were counted and immunoreactiveAND EOTAXIN GENERATION BY DEXAMETHA-
eotaxin in lung tissue and BAL fluid measured bypONE AND AN ANTI-IL-5 ANTIBODY

RIA. Eosinophils in lung tissue were quantitated Dexamethasone administered i.p. prior to oval-
as eosinophil peroxidase (EPO) activity as previbumin challenge markedly inhibited eosinophil
ously described (Dast al.1995). accumulation in lung tissue and BAL fluid but did
There was a good correlation between the apot affect eotaxin generation, showing that dex-
pearance of eotaxin and eosinophil accumulatiogmethasone suppresses eosinophil accumulation in
in the lung tissue of allergen-challenged guineghis model by some mechanism independent of
pigs. Levels of eotaxin peaked at 6 hr post chakotaxin release. Eosinophils themselves are un-
lenge, decreased at 12 hr and returned to basal léikely to be a source of eotaxin over the time pe-
els by 24 hr. Eosinophils in lung tissue were sigriod studied since marked suppression of eosino-
nificantly elevated at 6hr and remained high up tphil accumulation had no detectable effect on
24 hr, probably influenced by factors increasing@otaxin generation.
eosinophil survival such as IL-5 (Fig. 3). In con- Pretreatment of animals with TRFK-5, a
trast, there was a dissociation between eosinopméutralising monoclonal antibody to IL-5, signifi-
accumulation and eotaxin generation when meaantly suppressed allergen-induced eosinophil ac-
sured in BAL fluid. Eotaxin levels peaked at 6 hrcumulation. TRFK-5 had no significant effect on
post challenge at a time when eosinophil numbetbe numbers of mononuclear cells or neutrophils
were not significantly elevated, but fell to low lev-in BAL fluid. TRFK-5 had no effect on eotaxin
els at 12 hr when eosinophil numbers began to ilgeneration showing that IL-5 does not appear to
crease. Thus, eosinophil recruitment through thi€gulate eotaxin production.

vascular endothelium appears to be rapid,wherea%BlLISATION OF EOSINOPHILS FROM THE

extensive traffic through the airway epithelium iS; 5\ e MARROW TO THE LUNG IN RESPONSE TO
considerably delayed. Eotaxin generated in the aif; | ERGEN CHALLENGE

way wall would be expected to pass from and

through the airway epithelium into the lumen and  Allergen challenge of sensitised guinea pigs
indeed a similar time course of eotaxin was obesulted in a rapid and progressive reduction in
served in BAL as in lung tissue. There appears #Pne marrow eosinophils beginning at 1hr with a
be a faster metabolism or clearance of eotaxin frofignificant increase in peripheral blood eosinophils
the lung tissue than from the lumen. Thus whil@bserved at 3 hr. This release of eosinophils from
eotaxin is being generated in lung tissue, a gradf?® bone marrow appears to be mediated by IL-5
ent between the tissue and microvessel lumen wiince it was inhibited by TRFK-5. In addition,
facilitate eosinophil traffic across the vascular en! RFK-5 increased the retention of bone marrow
dothelium. However, during active chemokine se€0Sinophils in saline-challenged animals suggest-
cretion, the eotaxin concentration in the fluid lin\Ng that IL-5 regulates the basal release of eosino-
ing the airways will be lower than in the tissue, th@hils- Eosinophils mobilised from the bone mar-
direction of the gradient inhibiting migration into '0W Were rapidly recruited to the lung where the
the lumen. Subsequently, when eotaxin secretigiPSINoPhil numbers correlated with increased
ceases, clearance and metabolism may reverse fifiaxin levels at 3 and 6 hr. The speed of eosino-

gradient across the epithelium, thus facilitatin Il recruitment into lung tissue contrasts with their
migration of eosinophils into the airway lumen ove%IOW migration into the airway lumen as evidenced

the 12-24 hr period y their late appearance in BAL fluid despite an

The immunoreactive eotaxin in BAL fluid was early increase in eotaxin levels in BAL fluid.

. . X X ' The results from the allergen model of airways
blologl_cally active and. |r'1duced.the accumUIat'oqnﬂammation in the guinea pig suggests that aller-
of eosinophils when injected intradermally. As

: gen stimulates the release of IL-5 and eotaxin. IL-
sRhct>r\1Nn t])‘or etotlc';1>1<|9n95nt1)Rtl\rI]A (Joset all. 19b94{b’. 5is carried by the blood to the bone marrow where
othenbergt al. ). ere was a lIow but SI9-j4 g pilises eosinophils into the circulation. Eotaxin
n|f|'cant amount of eotaxin protein in the fluid fromthen has the role of recruiting eosinophils from the
naive/saline- and sensitised/saline-challenged ahicrovasculature to the lung tissue. We have pre-

mals which was significantly elevated following i sly shown that intravenously injected I1L-5 in-
allergen challenge of sensitised animals. 4y, ces a rapid release of bone marrow eosinophils
polyclonal anti-eotaxin 1gG neutralised both the,nich results in a 13 fold increase in peripheral

constitutive and allergen-induced eosinophibnad eosinophils. This results in a marked increase
chemoattractant activity in BAL fluid (Humbles etjn gosinophil recruitment in response to intrader-

al. 1997). mal eotaxin (Collingt al. 1995).
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EOTAXIN GENERATION AND EOSINOPHIL ACCU- epithelial cells and alveolar macrophagesial.
MULATION IN A MODEL OF NON-ALLERGIC AIR- 1997). In contrast, there was no upregulation of
WAYS INFLAMMATION IN THE GUINEA PIG immunostaining for eotaxin in epithelial cells fol-

A non-allergic airways inflammation in guinealowing the injection of Sephadex beads and the
pigs was induced following the intravenous injecmacrophage appeared to be the predominant posi-
tion of Sephadex G50 beads. This procedure hiige-staining cell.
previously been shown to induce a marked eosi- Thus, allergic and non-allergic stimuli can re-
nophil infiltration in guinea pig lung associatedsult in eosinophil accumulation mediated by the
with an increase in bronchial hyperresponsivenedgcal production of the eosinophil-selective
(Francischiet al. 1993). Eosinophils and eotaxin chemokine, eotaxin.
in lung tissue and BAL fluid were measured agoncLUSIONS
described above for the allergic airways model. . . . .

Sephadex beads induced a significant increase 'N€ Sélective accumulation of eosinophils at
in eosinophil numbers in lung tissue at 3 hr, whiciites of allergic inflammation suggested the exist-

reached a peak at 12 hr and remained significanf§'c€ ©f endogenous eosinophil-specific
elevated at 48 hr when compared to saline-injectégi€émoattractants. Various chemoattractants active

animals. These kinetics of eosinophil accumulz2n €0sinophils such as LEBPAF and several
tion correlated well with the levels of immunore-chemokines (RANTES, MCP-3 and Mikxthave
active eotaxin measured in lung tissue. As has be@ﬁen identified as mediators of eosinophil traffick-

observed above for the allergic airways model thet89 Put they also act on other cells. In addition, IL-
appears to be a dissociation between eotaxin p specifically regulates growth, differentiation and

duction and eosinophil infiltration into BAL fluid. activation of eosinophils and provides an essential

Immunoreactive eotaxin was significantly elevate'9nal for the induction of eosinophilia during al-
at 3 hr and reached a peak at 12 hr while eosin{9ic inflammation. However, while IL-5 overpro-

phil infiltration was only significantly elevated at uction in .transgeni.c mice causes a ”.‘a”‘ed rise in
12 hr. blood eosinophils, it does not result in the accu-

A significant increase in eosinoph”mulationofeosinophilsintissue(Dmltal.1990).

chemoattractant activity in BAL fluid, measured ' our laboratory we have purified and se-
as 1Myn-eosinophils accumulation, was observeguenced a.novel eosinophil-selective chemoattrac-
at 3, 6, 12 and 24 hr after Sephadex beads. T ant, eotaxin, from the BAL fluid of allergen-chal-
chemoattractant activity correlated closely witH€Nged guinea pigs. Eotaxin is a 73 amino acid

immunoreactive eotaxin measured in BAL fluigPelypeptide belonging to the C-C family of
and was completely inhibited with a neutralising?"€mokines. Recently we have shown that eotaxin

polyclonal anti-eotaxin IgG. s generated in a non-allergic model of airways
When administeredh vivo the anti-eotaxin Nflammation, induced by the intravenous injec-

polyclonal IgG markedly attenuated eosinophifion of Sephadex beads. In both models the kinet-
infiltration in both lung tissue and BAL fluid at 24 ICS Of eotaxin generation parallels the accumula-
hr and had no effect on the Sephadex-inducelf" Of €osinophils in the lung tissue. Eotaxin in
mononuclear cell and neutrophil infiltration. Dex-SAL fluid is biologically active as it induces an
amethasone significantly attenuated both th@ccumulation of eosinophils in guinea-pig skin
Sephadex-induced eotaxin production and eosin$lvoWhich is inhibited by an anti-eotaxin antibody.
phil infiltration in lung tissue and BAL fluid which ___EOtaxin is a potent and selective chemoattrac-

is in contrast to the lack of effect of dexamethal@nt for eosinophils in bofi vivo andin vitro test

sone on eotaxin generation in the allergic mod&lYStéms. The potency and rapid action of eotaxin

described above. TRFK-5 significantly inhibited!" inducing selective puimonary and intradermal
eosinophil accumulation suggests an integral role

eosinophil infiltration but did not affect the levels . e : . .

of eotaxin. for this chemokine in eosinophil trafficking. In
addition, eotaxin stimulates the release of reactive

CELLULAR LOCALIZATION OF EOTAXIN oxygen species, as well as inducing upregulation

Immunohistochemical staining arid situ  Of integrins on eosinophils.
hybridisation show that there are multiple sources The high affinity of eotaxin for its receptor,
of eotaxin in guinea_pig airways which includeCCRS3, which is expressed in hlgh numbers on eosi-
airway epithelium, bronchial smooth muscle andiophils, and its selective activity suggests that
chondrocytes. Following allergen challenge thergotaxin is an important chemokine for eosinophil
is a marked upregu|ation of eotaxin gene expreg.lnctlon. There is recent evidence for CCR3 on

sion and synthesis of this novel protein by airwapasophils and mast cells which suggests that
eotaxin may have additional functions in connec-
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tion with allergic reactions. The fact that other Celestin J, Leder P, Luster AD 1996. Human eotaxin

chemokines such as RANTES and some of the isas_pecific chemoattra(_:tantfor eosi_nophilcells gnd

MCPs signal through CCR3 indicates that this re- DLQI\_/'d’e\IS a nevh\;lmdechglir2504e5)éplaln tissue eosino-

ceptor is a prime target for therapeutic interven- Philia. Nature Medicine: 449-456.

tioﬁ P 9 P Gleich GJ, Flavahan NA, Fujisawa T, Vanhoutte PM
Currently, eotaxin and CCR3 show promise as 1988. The eosinophil as a mediator of damage to

. . . . . respiratory epithelium: A model for bronchial hy-
molecules playing pivotal roles in eosinophil hom- perreactivity.] Allergy Clin Immuno81: 776-781.

ing and tissue recruitment and are attractive thergyonzalo J, Jia G, Aguirre V, Friend D, Coyle AJ, Jenkins

peutic targets for the treatment of allergic diseases NA, Lin G, Katz H, Lichtman A, Copeland N, Kopf

and parasitic infections. M, Gutierrez-Ramos J 1996a. Mouse eotaxin expres-
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