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NEW PARADIGMS IN INFECTIOUS EYE DISEASE:
ADENOVIRAL KERATOCONJUNCTIVITIS

NUEVOS PARADIGMAS EN LA PATOLOGIA OCULAR
INFECCIOSA: QUERATOCONJUNTIVITIS POR ADENOVIRUS

RAJAIYA Jt, CHODOSH 3

Most ocular adenoviral infections present clini- neal stroma acts as an immunological blotter so
cally as either simple follicular conjunctivitis, king up viral antigen from virus replicating in the
pharyngoconjunctival fever, or epidemic keratocon-overlying epithelium, to react in situ when hyper
junctivitis. In epidemic keratoconjunctivitis, ocular sensitivity develops» (2). Later permutations of thi
surface infection by species D adenovirus (Ad)theory focused on a delayed antigen-antibody res
serotypes 8, 19, or 37 induces an intense acution in the corneal stroma as the cause of SE
inflammatory response. Clinical signs include epip-Curiously, Jones’ hypothesis has never bee
hora, eyelid edema, conjunctival pseudomembrandemonstrated experimentally or even directly stt
formation and hemorrhage, and punctate or geodied, and antigen-antibody reactions in the corne
graphic epithelial keratitis. In the absence of anstroma, now recognized by clinicians as Wessle
effective antiviral therapy, treatment typically inclu- rings, are not seen in ocular adenovirus infection
des cool compresses, artificial tears, and in seledturthermore, proponents of the theory of SEI &
cases, topical antibiotics and/or corticosteroidsantigen-antibody precipitations would seem to vie\
Even with supportive treatment, the intense conthe corneal stroma and its cellular constituents
junctival inflammatory response can lead to permajpassive targets of inflammation, rather than activ
nent symblepharon formation and dry eye. In theparticipants in the innate immune response to infe
cornea, multifocal subepithelial infiltrates (SEI) tion. Emerging information details the central role
typically develop within 7 to 10 days after onset of of connective tissue fibroblasts in the early innat
the clinical signs of infection and can persist forinflammatory response to infection and wounding
months to years. SEI are quite literally 8iee qua  and in parallel, recent attention has focused on tl
non of epidemic keratoconjunctivitis. In a recent role of the keratocytes, the predominant cells in tt
case series of patients diagnosed with epidemicorneal stroma, as important players in the corne
keratoconjunctivitis, fully one-third of patients had stromal response to infection (3).
symptomatic SEI for longer than 45 days from the We hypothesized that adenovirus infection o
onset of conjunctivitis (1). corneal cells induces them to express chemokine

In 1958, Barrie Jones, an ophthalmologist atthe proteins that induce leukocyte migration int
London’s Institute of Ophthalmology and preemi- tissues. Chemokines are 8-10 kDa, basic, hepar
nent cornea and external disease specialist, put forthinding peptides with a four-cysteine motif tha
an explanation of SEI formation following ocular cause leukocyte chemotaxis with a high degree
adenovirus infection that has since been cited repespecificity for cell type. Thet or CXC chemokines
atedly and without apparent reservation in the ophteontain one amino acid between the first an
halmic literature. Jones stated that upon adenovirusecond cysteine, while thg or CC chemokines
infection of the ocular surface epithelium, «the cor-have adjacent cysteines. Interleukin-8 (IL-8, als
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known as CXCL8) is ax chemokine that strongly the normal anatomy of the corneal stroma. By tran:
and selectively induces chemotaxis and degranuldgection of inducible dominant negative or constitu-
tion of neutrophils with a long duration of action. tively active kinases into the keratocytes befor
Monocyte chemoattractant protein-1 (MCP-1, alsoembedding in the collagen matrix, we can modif
known as CCL2), is § chemokine that induces intracellular signaling at any time during the cours
chemotaxis of monocytes, basophils, CD4+ andf subsequent infection. For our second approac
CD8+ lymphocytes, and T lymphocytes of the acti-we induce keratitis in the C57BL/6J mouse corne
vated memory subset. Ad19 infection of keratocy-in vivo by the intrastromal injection of high titer
tes induces the expression of large quantities of ILAd37, allowing the application of genetic mouse
8 and MCP-1 at very early times —within 30-60 models deficient in specific signaling molecules o
minutes— after infection when adenoviral genecytokines to these studies.

expression has not yet begun in these cells (4). In summary, recent investigations into the cellu
Notably, IL-8 expression by Adl19-infected kera- lar mechanisms that contribute to corneal inflam
tocytes greatly exceeds that of similarly infectedmation in epidemic keratoconjunctivitis have revea
corneal epithelial cells. Furthermore, the expressiorhed the tremendous capacity of keratocytes to initi
of IL-8 and MCP-1 appears to be mediated by arte and amplify an innate immune response throug
intracellular signaling cascade initiated by Ad19receptor-mediated signaling and chemokine expre
binding to surface integrins on the keratocyte, andion, and strongly support a role for adenovirus
not by adenoviral replication. The entire signalinginfected keratocytes in corneal SEI formation. Alt:
cascade appears to be controlled by activation dfiough induced in lesser quantities after adenovirt
Src family kinases. More specifically, IL-8 and infection, corneal epithelial chemokines may als:
MCP-1 expression are differentially regulated bycontribute to stromal inflammation after infection.
the ERK1/2 and JNK mitogen-activated protein These observations will allow the design of nove
kinases (MAPK) (4, 5). Chemical inhibitors of the- therapies for the corneal stromal inflammation it
se signaling molecules inhibit chemokine expres-epidemic keratoconjunctivitis, and perhaps othe
sion in a dose-responsive fashion and as effectivelinflammatory corneal disorders.

as dexamethasone. We have recently found that a

third member of the MAPK family, p38 MAPK, is
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