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SUMMARY The corneal surface was examined by means of replica histology, and the excised limbic
conjunctiva was examined by routine histological and immunohistochemical methods with
monoclonal antibodies directed against major histocompatibility class II antigens, lymphocyte
subsets, Langerhans cells (HLA-DR, OKT4-Leu3a, OKT8, BA1, B1, and OKT6) and immunoglobulins A, G, M, and D. The findings were compared with those found in normal conjunctiva. No
inflammatory cells were present in the replica of the corneal surface. An inflammatory infiltrate
composed of B lymphocytes and null cells, in addition to T lymphocytes, Langerhans cells, and
polymorphs, was present in the epithelium as well as in the stroma of the limbic conjunctiva. The
composition of the infiltrate points towards the involvement of cell mediated immunity as well as
humoral immunity. No immunoglobulins were bound to the conjunctival epithelium.

After prolonged epithelial geographic ulceration or factor in the continued failure of the epithelium to
stromal herpetic involvement the surrounding cover the defects.,
epithelium may fail to grow over the epithelial defect
Cell-mediated autoimmune phenomena have been
even in the absence of active viral or secondary reported in chronic herpetic keratitis with the
bacterial infection.' This failure produces indolent demonstration of positive inhibition of leucocyte
epithelial ulcers which may run a particularly pro- migration in response to corneal rather than viral
longed course and do not respond to therapy with antigens.7 On the other hand Mondino et al.8
topical antiviral drugs. The ulcers are usually compli- suggested the involvement of humoral autoimmune
cated by profound corneal anaesthesia, and herpes phenomena in these cases owing to the finding of
simplex virus cannot be recovered from the cornea.2 immunoglobulins and complement bound to the
The precise pathogenesis of the trophic corneal conjunctival epithelium adjacent to sites of active or
ulcer is still not clear. According to Kaufman,' the previously active herpetic corneal disease. They
failure of regrowth of the corneal epithelium is due to detected circulating antibodies to the conjunctival
lack of epithelial basement membrane. Dohlman4 on epithelium in some cases and concluded that autothe other hand believes that the basic problem may immune phenomena may accompany or aggravate
be a mitotic arrest and inhibition of cell sliding at the the extensive tissue destruction found in chronic
edge of the epithelial defect. This would be related to herpetic keratitis.
the ratio of cyclic AMP and cyclic GMP in the cells. It
The aim of this work is to study the cellular
has been suggested that collagenases and proteases composition and distribution of the inflammatory
secreted by the diseased epithelium and stroma infiltrate in a case of marginal postherpetic trophic
perpetuate the corneal damage and that the use of ulcer in order to detect the role of immune mechacollagenase inhibitors may reduce the secondary nisms in the pathogenesis of trophic ulcers.
inflammation.' Moreover, idoxuridine is directly
toxic to the epithelial cells and may be a contributing Subjects and methods
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A 70-year-old female patient was followed up in the
Department of Ophthalmology for a dendritic
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OKT8, B1, BAI, OKT6, HLA-DR, and monoclonal
antibodies directed against immunoglobulins A, G,

Fig. 1 Trophic ulcer located at the cornea periphery. The
ulcer is stained with fluorescein and seen through a cobalt
blue filter.

herpetic ulcer which progressed to marginal trophic
ulcer (Fig. 1). She was treated with bromovinyl
deoxyuridine (BVDU) and steroid eye drops in
addition to an eyewash hourly with Ringer's lactate
solution. This treatment remained unsuccessful.
A corneal replica was then made as described by
Missotten and Maudgal.9 The technique of making a
corneal replica is as follows: (a) instill a local anaesthetic into the eye, (b) keep the eye open with a
speculum and dry the corneal surface by blowing air,
(c) apply a thin layer of collodion amyl acetate
solution, 3%-4% w/v, on the corneal surface, (d) dry
the solution by blowing air for about 2 minutes, and
peel off the dried membrane with a fine curved
forceps. This membrane is the replica of the corneal
surface, which can be mounted on glass slides for
microscopic study. The limbic conjunctiva adjacent
to the ulcer was excised, and the ulcer area was
cleaned under local anaesthesia.
The excised limbic conjunctiva was divided into
two parts. One part was fixed in Bouin's solution and
embedded in paraffin. Semiserial sections were cut
and stained with haematoxylin and eosin for routine
histology. The other part was frozen in liquid
nitrogen-cooled isopentane and used for immunohistochemical study. Serial cryostat sections 5 [tm
thick were dried overnight at room temperature and
subsequently fixed in absolute acetone for 10
minutes. An indirect immunoperoxidase procedure
as described by Mason et al."' was applied for the
following monoclonal antibodies: OKT4, Leu 3a,

M, and D.
The OK series of monoclonal antibodies were
purchased from Ortho Pharmaceutical Co, Raritan,
NJ, USA; Leu 3a, BA, and HLA-DR were obtained
from Becton-Dickinson, Sunnyvale, CA, USA; B1
was obtained from Coulter Electronic, Hialeah, FL,
USA; monoclonal antibodies against immunoglobulins were obtained from Dakopatts a/s
Denmark.
OKT4 and Leu 3a define the helper/inducer T cell
subset" 12 and were applied simultaneously.' OKTs
defines the suppressor/cytotoxic T-cell subset.' B1
reacts with all mature B cells.'5 BA1 defines mature B
lymphocytes.' HLA-DR is directed against major
histocompatibility (MHC) class II antigens.' And
OKT6 defines cortical thymocytes, epidermal
Langerhans cells, and interdigitating reticular
cells. 18
Following incubation with peroxidase-conjugated
rabbit antimouse Ig (Dakopatts a/s, Copenhagen,
Denmark) the reaction product was developed in
3-amino-9-ethylcarbazole (Aldrich Co., Beerse,
Belgium) and H202 according to Graham et al.2'
Sections were briefly counterstained with Mayer's
haemalum and mounted in an aqueous medium.
A piece of normal conjunctiva obtained from a
patient subjected to cataract surgery was studied in
a similar way in order to correlate the findings
observed in the case of trophic ulcer with those
present in normal conjunctiva.
Results
REPLICA HISTOLOGY

The corneal replica was examined unstained by phase
contrast and oblique illumination microscopy. The
collodion membrane of the replica was then dissolved
in acetone, and the cells removed with the replica
were stained with Giemsa stain and examined by light
microscopy.
The ulcer floor in the replica showed few necrosed
cells, which were of irregular shape and arrangement. Some of them were fused. The ulcer margin
was raised, forming a ridge sloping towards the floor
(Fig. 2). It was formed of collections of degenerated
cells, which were small, elongated, or rounded.
These cells were partially fused and darkly stained.
They had small, deformed dark nuclei. Many cells
outside the ulcer area were swollen and some were
fused. No inflammatory cells were seen in the surface
layer.
NORMAL CONJUCTIVA

In the epithelium of the normal conjunctiva
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Fig. 2 Replica showing part of the trophic ulcer. Note that the ulcer margin is raised over the surface and is sloping towards
the floor of the ulcer. Oblique illumination microscopy, x 175.

occasional irregular HLA-DR positive cells were
present between the epithelial cells. Irregular OKT6+
cells were less numerous, and OKT8+ lymphocytes
were rare. The substantia propria contained OKT4Leu 3a+, OKT8+, BAI+, and B1+ lymphocytes. In
addition scattered irregular OKT6+ cells were found.
The positive cells were present mainly in and around
the blood vessels near the epithelium. Most of the
round cells as well as the irregular cells were HLADR positive. The endothelial cells of the small blood
vessels expressed HLA-DR. No immunoglobulins
were expressed on the epithelial cells, but surface
immunoglobulins, namely IgA, IgG, I{gM, and IgD,
were present on the surface membranes of some
round cells in the stroma.
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CONJUNCTIVAL BIOPSY OF THE TROPHIC ULCER

Routine microscopy shows the presence of an
increased inflammatory cell infiltrate in the stroma as
well as in the epithelium. The infiltrate is composed
of neutrophilic polymorphs and of mononuclear cells
(Fig. 3). In the epithelium the inflammatory cells are
few and scattered. In the stroma the infiltrate is more
intense and more diffuse.
Immunohistochemistry reveals a positive staining

Fig. 3 Mononuclear and polymorphonuclear leucocytic
cellular infiltrate present in the conjunctiva adjacent to the
trophic ulcer. Hand E, x 540.
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Fig. 4 Conjunctival biopsy of the
trophic ulcer. A: the expression of
MHC class II antigen on
interepithelial cells which are either
Langerhans cells or lymphocytes is
demonstrated. Immunoperoxidase,
x800.

Fig. 4A

for HLA-DR on most of the inflammatory cells (Fig.
4A). The infiltrate is composed of OKT6+, OKT4Leu 3a+, OKT8+, BA1+, and Bj+ cells (Fig. 4B). They
are present in small numbers within the epithelium

B lymphocytes in
Fig. 4 B: B1~.
between the epithelial cells.
Immunoperoxidase, x 800.

Fig.4B

and in higher numbers in the substantia propria (Fig.
5). In addition many mononuclear cells not expressing any immunoreactivity with the monoclonal
antibodies used in this study are observed. The
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Fig. 5 Bl+, B lymphocytes present in the stroma of the
conjunctiva adjacent to the trophic ulcer.
Immunoperoxidase, x800.

conjunctival epithelium is not expressing immunoglobulins. Surface immunoglobulins, namely, IgA,
IgG, IgM, and IgD, are found bound to the surface
membranes of some mononuclear cells in the
epithelium as well as in the substantia propria.
Discussion
From the replica histology it appears that there are no
inflammatory cells in the surface layer of the trophic
herpetic ulcer.
Routine microscopy of the conjunctiva adjacent to
the ulcer shows an increased inflammatory infiltrate
composed of mononuclear cells and polymorphonuclear leucocytes. The infiltrate is present in the
epithelium and in the underlying stroma. Similar
findings were noted in the conjunctiva adjacent to
Mooren's ulcer,2 22 and several studies suggested
an autoimmune basis for the pathogenesis of this
ulcer.2" 23 24

Immunohistochemistry reveals

many

inflamma-

tory cells expressing the major histocompatibility

class II antigens. Class II histocompatibility antigens
are known to be present on many types of cells
involved in immune responses, including B cells,
activated T cells, some macrophages, and interdigitating cells. Their presence on these cells is
associated with antigen recognition and presentation
to T cells and the initiation of specific B and T cell
responses.25 2h
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In comparison with normal conjunctiva, the
number of OKT6+, Langerhans cells, and of OKT8+,
suppressor/cytotoxic T lymphocytes in the conjunctival epithelium near the trophic ulcer is increased. In
addition OKT4-Leu 3a+, helper/inducer T lymphocytes and BA1+, B1+, B lymphocytes are present in
the epithelium. In the substantia propria the inflammatory cell infiltrate is even more intense than in the
epithelium. It is composed of a mixture of OKT6+,
OKT4-Leu 3a+, OKT8+, B1+, and BAI+ cells. These
cells are also more numerous than in normal
conjunctiva.
The most striking observation is the presence of
numerous round cells that are not stained with the
monoclonal antibodies used and lack specific identifying surface markers for either T or B lymphocytes.
Accordingly we suggest that many mononuclear cells
present in the infiltrate are null cells. Because of their
granular microscopic aspect some of these null cells
are probably natural killer cells. In man natural killer
cells have the appearance of large lymphocytes with
an idented nucleus and prominent granules.2" It has
been shown experimentally that natural killer cells
may have a role in limiting herpes simplex virus
infections.28
No immunoglobulins are expressed on the conjunctival epithelial cells near the trophic ulcer. On
the other hand Mondino et al.8 detected immunoglobulins bound to the conjunctival epithelium in
seven out of 11 patients with chronic herpetic
keratitis.
Our findings indicate that an inflammatory
reaction is present in the conjunctiva near the trophic
ulcer. The inflammatory reaction is predominantly a
reaction of mononuclear cells. The infiltrate is a
mixture of accessory cells (Langerhans cells), various
subtypes of T lymphocytes, B lymphocytes, and null
cells. The presence of both T and B lymphocytes
suggests an underlying immunological mechanism.
There are at least six antigenic glycoproteins at the
surface of the virion that also appear at the surface of
the infected cell.' Immune mechanisms can therefore interact not only with the virus but also with cells
infected by the virus. This reaction is possible even in
the absence of the replicating virus. We suggest that
HSV-induced antigenic changes of the surface membranes of the epithelial cells stimulate immune
reactions that lead to the development of a persistent
ulceration.
The presence of Langerhans cells and T lymphocytes (helper/inducer and suppressor/cytotoxic
subsets) as well as of B lymphocytes indicates that the
underlying immune mechanisms are complex and
that both cell mediated immunity and humoral
immunity are involved. The presence of numerous
null cells is more difficult to explain. It might be
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related to local steroid therapy, which is known to
influence the immune response and the expression of
antigens. But some of the unstained cells are probably natural killer cells and could be directly involved
in the development of the ulcer.
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