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Fig. 6 Features ofinflammatory process (paraffin sections stained H and E). a: Giant-cell granulomatous reaction in the

retina atday 41. b: Papillitis with vasculitis in central vessels at day 32 (x 630). c: A well circumscribedgranulomatous reaction

external to sclera (S) at day 34 (x630). d: Peripheral retina showing preretinal cellular proliferation ( t ) (x630).

e and f: Clusters ofmacrophages within the photoreceptor layers (x 750) (x630).
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Experimental ocular toxocariasis: a mouse model

studied over a more extended period, simulated the
basic pathological changes described in human
histological studies, namely, (a) diffuse nematode
endophthalmitis, (b) posterior pole granulomata,
and (c) peripheral retinitis. '

I 11
At the cellular level the early responses at day 6

were predominantly those of a neutrophil poly-
morphonuclear leucocytic infiltration with vasculitis
and retinal microinfarction. From day 13 onwards
there was an increase in the macrophage component,
and the distribution of these infiltrates suggested that
the sites of entry were mainly the pars plana, the optic
disc, and the retinal (but never the choroidal) blood
vessels. Although macrophages were found within
the outer segments in the subretinal space, and in
general there was diffuse retinal infiltration, the
choroidal stroma was notably free from infiltration.
Marked iridocyclitis and pars planitis were found.

Hypopyon or iris nodules were not observed on

external examination as has been reported in human
cases. 12
Granuloma formation was noted between days 13

and 50 and occurred mainly at the posterior pole.
Although on 2 occasions larvae and granulomas were
seen at separate locations within the same eye, on

only 2 occasions was a larva or the remnants of a larva
seen within a granuloma in the many serial sections
which were examined. The granulomatous reaction
consisted of macrophages, multinucleate giant cells,
lymphocytes, and plasma cells, but eosinophils were
inconspicuous even with the application of a special
stain. The possibility of degranulation of eosinophils
cannot, however, be excluded as an explanation for
their apparent absence from the tissue. It is relevant
to add that, in the myotropic phases of murine toxo-
cariasis, eosinophils are present in the early poorly
defined granulomas but are rapidly replaced by epi-
thelioid macrophages in the mature granuloma in the
third week of infection. '3 By contrast in the neural
tissue in the present model'4 and unpublished data
(Smith) there is little or no response around migrating
second-stage larvae or their migratory pathways.
Thus the inflammatory changes seen in the ocular
disease may represent an intermediary response in
the myotropic and neurotropic phases due to the
unique character of the formative tissues of the eye.
The route of entry of larvae into the eye is vascular,

and in this study larvae were demonstrated in retinal
capillaries. None was found in the choroidal vessels.
This is pertinent to the clinical observation'" which
has shown that larvae can enter the eye via the retinal
blood vessels before entry into the vitreous.
Perilimbal infiltrates (composed of polymorpho-
nuclear leucocyte cells) were noted, but larvae were

not found in the cornea or-anterior segment, though
their presence has been reported clinically.3

A consistent finding in this study was that larvae or
larval remnants were not seen within the centre of a
granuloma. The presence of a larva or larval remnants
within a necrotising granuloma containing eosinophils
is, however, a diagnostic pathological feature of
human toxocariasis.' The apparent absence of larval
forms from the ocular granulomas observed in this
model implies that the larvae do not have to be present
to propagate the mature granuloma which may have
been stimulated initially by them. This suggestion is
supported by the observation that larvae are not seen
in early granulomas in murine visceral larva migrans,
and Kayes and Oakes'3 have suggested that Toxocara
second-stage larvae can migrate out of an early
granuloma.

Toxocara sp. second-stage larvae are rapid tissue
migrators which have individual tracts in the tissues
through which they migrate. Recent work has shown
that the larvae have a capacity for rapid metabolic
turnover of their outer antigenic glycosylated surface
proteins. 16 This turnover is complete within 3 hours,
and antibodies raised against the excretions/secretions
are unable to bind to the outer larval surface at body
temperature. This rapid surface turnover may
account for the inability of antibody-producing or
cytotoxic immune cells, individually or in combina-
tion, to attach to the surfaces. By this evasive
mechanism the parasite may avoid larval entrapment
within a granuloma. Thus, although the larvae or
their products may incite granuloma formation, their
continued presence may not be necessary for the
propagation of the immune response. The hypothesis
that by rapid migration' and surface protein turnover
larvae escape entrapment would account for the fact
that inflammatory cells were inconspicuous in the
surrounding tissues when larvae were observed in the
retina or retinal vessels. Another possible explanation
for the latter observations is that larvae can absorb
host surface antigens on to their surfaces or produce
parasite-specific antigens which cross-react with
blood group antigens,'8 thus providing them with an
antigenic disguise. '9
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