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Figure 8 Round dense bodies exhibit a brightfluorescence by direct immunofluorescence
technique to detect adenovirus. Note the variable size ofdense bodies. (x 720)

of epithelial keratitis. The syncytia in HSV
infection are larger than in adenovirus keratitis.
Equally, the pseudopodia-like processes are
more numerous and larger in HSV punctate and
dendritic keratitis, whereas in adenovirus
keratitis they are rarely seen. The formation of
plicae on the cell surface and loss of cell contents
is, however, more frequent in adenovirus disease.

Ghost cells, present in HSV infection,6'8 were not
found in adenovirus keratitis.
Two types of inclusions were detected in this

study of adenovirus epithelial disease. The first
type of intranuclear vacuolar inclusions con-
taining homogeneous material develop com-
monly in the moderately altered cells. The
homogeneous material in these inclusions is not
antigenic in character as judged from the lack
of fluorescence by the immunofluorescence
technique.
The second type of inclusions are round dense

bodies that develop in the homogeneous material
of vacuolar inclusions. The dense bodies contain
viral antigens, as shown by immunofluorescence
technique and have the staining characteristics of
DNA. The intranuclear vacuolar inclusions seem
to be analogus to the intranuclear A-bodies of the
herpes simplex virus replication cycle, wherein
the replicating and maturing virus particles
appear as A-granules.'5 However, the round
dense bodies in adenovirus infection are not
granular. They measure from 1 [tm to 10 iim in
size and are abundant in the moderately altered
cells and syncytia. In the areas of necrosis they
can be observed in the cell debris or even in
extracellular positions.
An interesting finding in this study is the lack

of any leucocytes in the superficial epithelium,
even though abundant lymphocytes and some
polymorphs are found in the conjunctival
scrapings. Similarly leucocytes have not been
observed in the replicas from herpetic dendritic
ulcers or punctate keratitis.8 9 Probably the
lymphocytes and mononuclear cells penetrate
into the deeper epithelial layers, and into the
subepithelial stroma, owing to accumulation of
viral antigens at these sites."3'I

After making the corneal replica, epithelial

Figure 9 In the central parts ofthe punctate lesions the round dense bodies (some indicated by arrows) are abundant in the
markedly altered cells. The staining pattern ofinclusion bodies is that ofnuclearDNA. (Haematoxylin-eosin, x 720)
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Cytopathology ofadenoirus keratitis by replica technique

lesions did not form in the regenerated epithelium
in most cases, nor in these cases did subepithelial
opacities develop. Since amyl acetate, used to
dissolve collodion in the replica solution, pene-

trates into the superficial stroma'l3 and kills the
cells by fixation, the multiplying virus in the
epithelium is probably destroyed by making the
replica. Consequently the source of viral antigen
which normally incites the mononuclear cell
infiltration, resulting in development of sub-
epithelial opacities on the basis of immune
action, is eliminated.'1'5
Making a corneal replica in adenovirus eye

infection is not only a diagnostic aid: it may also
be a therapeutic measure. The therapeutic effect
of the replica technique in dendritic ulcers has
been reported elsewhere. 16
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