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Description of an In Vivo Model for the Assessment of
Eosinophil Chemoattractants in the Mouse

Mauro M Teixeira™, Timothy ] Williams, Paul G Hellewell
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Chemokineschemattractant cytd&ines) induce potent and selective chemotaxis of leukocyte sub-
setsin vitro. Here, we review briefly the chemokines shown to induce eosinophil cherimotérisand
describe a novel model for the study of the ability of chemokines to stimulate eosinophil migration in
vivo. Eosinophils were purified from the blood of mice over-expressing the IL-5 gene and labelled with
1n, Only the C-C chemokines, eotaxin and MB-4ut not RANTES, MCP-1, MCP-3, MCP-4, MIP-
1R, KC and MIP-2, effectively induced the recruitmerf®f-eosinophils in mouse skin. We suggest
that this mouse model will be useful in assessing the role of endogenously-generated chemokines i
mediating eosinophil migration to sites of allergic inflammatiorivo.
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LEUKOCYTE MIGRATION AND CHEMOKINES and amino acid sequence identity of between 20

A striking feature of allergic diseases is the prej:nd 90% (Power & Wells 1996). These proteins
ence of an elevated number of eosinophils in tid1ave four conserved cysteine residues and, depend-
sue without the presence of a significant numbePd On the presence or absence of one amino acid
of neutrophils (Djukanovic et al. 1990). This pref-P&tween the first two cysteines adjacent to the N-
erential accumulation of eosinophils suggests theF%rm'n”S’ are classified in C-C and C-X-C

are specific pathways used by eosinophils, but n? emokines (Bacon & Schall 1996). More recently,
by neutrophils, for their selective accumulation Ymphotactin a member of a third sub-family, C

vivo. An understanding of the particular mechathemokines, has been identified which possesses

nisms modulating eosinophil recruitmentvivo 1USt o cysteine residues (Bacon & Schall 1996).

would aid in the development of pharmacologicaf ' Main function of chemokines appears to be

therapies which would block specifically the re_related to the selective activation and recruitment
of particular leukocyte subsets, but a number of

cruitment of eosinophils, but not that of other leu* ifferent roles have been ascribed to these proteins
kocytes (Teixeira et al. 1995). Such th i
ocytes (Teixeira et a ). Such therapies m acon & Schall 1996, Oravecz et al. 1996).

be of benefit in allergic diseases where inhibitio
of eosinophil recruitment is desirable, but withouEOSINOPHIL-ACTIVE CHEMOKINES
the side-effects of current therapies (eg. steroids)
which inhibit leukocyte recruitment indiscrimi-
nately (Teixeira et al. 1995) and have other delet

The action of chemokines on leukocytes is
mediated by specific receptors present on the leu-
fious actions ?('ocyte surface. Four receptors have now been

" . loned which mediate the actions of C-X-C

Recently, it has become clear that a family Oghemokines on leukocytes (Mackay 1996). Al-

gﬁ;"goSi'sggghegﬁg%?:é?:nattg%;t::;)s ,mn;mcla;y tht‘ﬁough C-X-C chemokines preferentially activate
y , may piay neutrophil function and recruitment via stimula-

2 mportant ol 1 the speciic ecrlment f en of CXCR and CHCR2,mre ecenty recep:

lecular weight.usually ranging from 8 to 10 kDatorS foythese chemokines have also been described
on activated T cells (CXCR3) and the CXCR4 re-
ceptor is widely distributed (Mackay 1996). There
are five receptors which mediate the actions of C-
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receptor but only at 1-5% of the levels of CCR3and the eosinophil/lymphocyte layer collected from
(Daugherty et al. 1996) It is thus likely that CCR3he 1.080/1.085 interface. Lymphocytes were re-
is largely responsible for mediating most of thamoved by using negative immunoselection with
effects of eosinophil-active chemokines (see beat anti-mouse CD2 and B220 mAbs on a MACS
low, Kita & Gleich 1996). BS column (Miltenyi Biotec LTD). The purified

In agreement with their ability to bind to andeosinophils (> 95% pure and > 98% viable were
activate the CCR3 receptor, RANTES, MCP-3then labelled witA1lin and injected intravenously
MCP-4 and eotaxin are effective activators of eosinto recipient non-transgenic CBA/Ca mice (1 x
nophilsin vitro (Kameyoshi et al. 1992, Rot et al. 108 111in-eosinophils/mouse). After 10 min
1992, Jose et al. 1994, Uguccioni et al. 1996). Thushemoattractants were injected intradermally (i.d.)
these chemokines have been shown to elevate end 11in-eosinophil recruitment into skin sites
tracellular calcium levels in eosinophils and inducassessed over a period of 2 hr.
chemotaxis, mediator release and the production Figure shows the effects of increasing doses
of oxygen radicals. In addition, it is now evident(1.5 to 150 pmol/site) of the lipid mediator L]B
that elevated levels of these chemokines are fourmh 111in-eosinophil recruitment in mouse skin.
in tissue samples obtained from patients with aBecause of its effectiveness as an eosinophil
lergic diseases (Ponath et al. 1996b, Garcia-Zepedaemoattractant in mouse skin, 150 pmol of LTB
et al. 1996). Both MCP-2 (Weber et al. 1995) anwvas used as positive control in all further experi-
MIP-1a (Rot et al. 1992) have also been shown tments. A number of different recombinant murine
activate eosinophils but they are considerably legsn), human (h) and rat (r) C-X-C and C-C
effective than MCP-3, MCP-4, RANTES andchemokines were tested for their ability to induce
eotaxin (Kita & Gleich, 1996). MCP-2 also appeargosinophil recruitmerit vivo. Chemokines were
to recognize a receptor similar to which MCP-3ested over a dose range of up to 30 pmol per skin
binds (presumably CCR3) but it has lower affinitysite. The data were calculated as the percentage of
(Weber et al. 1995). In human leukocytes, MIPthe 1lin-eosinophil recruitment induced by 150
la does not activate the CCR3 receptor (Ponath pol LTB, and is summarized in Table. It is clear
al. 1996b) and is likely to activate eosinophils vidhat only eotaxin and MIPelLinduced!lin-eosi-
the CCR1 receptor. Furthermore, there is evidene®phil recruitment when injected i.d. in mouse skin.
to suggest that both RANTES and MCP-3 may als8imilarly, of the human recombinant chemokines
activate the CCR1 receptor in eosinophils inasmudksted, only eotaxin and MIRxlinduced signifi-
as RANTES- and MCP-3-induced intracellularcant!lin-eosinophil recruitment (Table). In agree-
calcium elevation in eosinophils is desensitizednent with the data usidglin-labelled eosinophils,
fully only after prior exposure of these cells tohistological sections of skin sites injected with
MCP-2 (CCR3) and MIPd (CCR1) (Weber et
al. 1995, Rot et al. 1992). In contrast to the wealth,
of data demonstrating effects of chemokiies 5
vitro, few animal models exist in which to test com- e
paratively the efficacy and potency of chemokiness
as eosinophil chemoattractammsvivo. Here, we s« 4000 -
describe the development of a new model of
chemokine-sensitive acute eosinophil recruitmeng 3000 -
in mouse skin. a

EOSINOPHIL RECRUITMENT IN MOUSE SKIN
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Eosinophils were purified from the blood of
CBA/Ca mice over-expressing the IL-5 gene. In=
our transgenic mouse colony, eosinophils accourt
for around 60% of all circulating blood leukocytes 0
(data not shown). Blood was obtained by cardiac
puncture (3 to 4 donor mice per experiment) and LTB, {pmol/site)
red blood cells sedimented using Dextran (TS00gftect of intradermal administration of L®n eosinophil re-

1 part of blood to 4 parts of Dextran 1.25%). Theruitment in mouse skin. Eosinophils were purified from the
leukocyte-rich supernatant was removed, centrplood of IL-5-transgenic mice, labelled withlin and injected

; ; V. (1 x 16 Min-eosinophils/animal) into non-transgenic mice.
fuged (300 g, 7 min) and layered onto a dISCOr‘lTen minutes later, the animals received i.d. injections of,LTB

ti,n,uous 4 Iayer Percoll (PharmaCia) gradient (quIS to 150 pmol/site). After 2 hr, the animals were killed and
sities: 1.070, 1.075, 1.080, 1.085). The gradient$yn-eosinophils accumulating at skin sites quantified in a
were centrifuged at 1,500 g for 25 min aPQ0 gamma-counter. Results are the mean + SEM for five animals.
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