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Roles of Cytokines in the Development of Severe Allergic Conjunctival
Diseases : Analyses Using Animal Models
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Abstract

Conjunctival papillary formation and corneal
damage, which are seen in severe types of allergic
conjunctival diseases, are mediated by eosinophils.
Eosinophils themselves are not able to recognize a
specific antigen(Ag) and thus, Ag-specific T cells
are thought to be important for eosinophilic infil-

tration into the conjunctiva. Cytokines, which are
produced by Ag-specific T cells followed by Ag rec-
ognition, are considered to be involved in eosino-
philic infiltration. Therefore, we investigated the in-
volvement of cytokines, which are produced by im-
munocompetent cells and conjunctival cells, in the
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infiltration of inflammatory cells into the conjun-
ctiva, using an animal model for allergic conjun-
ctival diseases(experimental immune-mediated ble-
pharoconjunctivitis, EC). The peak of expression of
Th 2 cytokines such as interleukin (IL)-4 in the rat
conjunctiva was 6 and 12 hours after Ag challenge.
In contrast, expression of Th1 cytokines such as
interferon (IFN) - y persisted up to 48 hours after Ag
challenge. The kinetic change of IL-4 was concor-
dant with eosinophilic infiltration into the conjun-
ctiva and that of IFN-y was in accord with infiltra-
tion of macrophages. To investigate the roles of
these cytokines, we induced conjunctivitis in cyto-
kine knockout mice. The infiltration of inflamma-
tory cells was attenuated in IL-4 knockout mice,
whereas it was augmented in IFN-y knockout mice.
To further elucidate the roles of these cytokines, we
induced and analyzed EC in Brown Norway rats.
Eosinophilic infiltration was increased in EC in-
duced by the transfer of T cells, which were
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stimulated by IL-4. In addition, systemic treatment
with IFN-y inhibited eosinophilic infiltration in EC
induced by active immunization, but did not affect
infiltration of inflammatory cells in EC induced by
passive immunization. These results demonstrate
that IL-4 and IFN-y are involved in the infiltration
of eosinophils and macrophages, respectively. In
addition, IFN-y exerts its suppressive effects on the
development of EC only during the induction phase
of EC. Further detailed studies investigating the
roles of cytokines in the conjunctiva will elucidate
the developing mechanism of allergic conjunctival
diseases. These studies will provide important clues
for a therapeutic approach in targeting cytokines.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 108 : 682—689, 2004)

Key words : Allergic conjunctival disease, Cytokine,
IFN-y, IL-4, Experimental immune-
mediated blepharoconjunctivitis (EC)
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infiltrating cell number
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mononuclear cell eosinophil

mononuclear cell eosinophil

infiltrating cell number

mononuclear cell eosinophil

B D) S EBRE A EAK (PBS), M IFN-y
C :PBS, M :IFN-y

D : normal mouse IgG, M : anti-IFN-y

6 IFN-y |2 & 2H#EIEREMR IR ORET.
BN Z v Mz OVA ZHIF & L, BEEIE(A, B) & THIFOBAIZ & 2 Z86%(C, D)2k Y EC 25
L7z, BEEHSRE OBIZ IFN-y 2 2559 3 2 12 & 0 (5385 1 A-c, B30E 1 A-d), STHEBE(PBS £ 5%
5, 534k A-a, 5L D A-b) & HER U A OFERECERE OGS % » 72 (A ORE D IFEREK, B D* [ p<
0.05). —%, ZEIMEOBICIFN-y 2% 5L TbH (C), P IFN-y FilE%2#5 L CH (D), MEEEE LKL

HO»REEAH SR 5Tz, R 13 & 0 He.
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