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FIG. 2 Electron microscopic appearance of tissue in Fig. 1, showing plasma cells with abundance of endoplasmic reticulum

the enzymatic activity of the media, and sub-
stantiates the relationship of fall in viscosity to
substrate degradation.

ANALYSIS OF COLLAGEN BREAKDOWN PRODUCTS

Polyacrylamide gel electrophoresis of the reaction
mixture showed collagen breakdown products
that were typical of mammalian collagenase (Fig. 4).

Discussion

The results of the investigation of the excised
human tissues with Mooren’s ulcer showed that
tissue culture of the corneal epithelium, the
ulcerated corneal stroma, and the limbal conjunc-
tiva on collagen gels resulted in breakdown of these
gels. The collagenolytic activity by the conjunctiva

was further indicated to be the result of a true
collagenase since the conjunctival harvest media
caused the characteristic limited reduction in
viscosity of a collagen solution without a change in
its optical density. The typical collagen breakdown
products exhibited by polyacrylamide gel electro-
phoresis was the final proof for the presence of a
collagenase.

The collagen gel breakdown by the conjunctiva
surrounding Mooren’s ulcer was at least 10 times
more than the breakdown caused by a similar
quantity of any of the diseased corneal tissues
previously investigated by the author. Further
indications of the relatively large amounts of the
collagenase produced by growth of the conjunctiva
was that the crude harvest media did not have to be
concentrated to effect significant collagen break-
down. In fact, they had to be diluted before they
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FIG. 4 Polyacrylamide gel
electrophoretic patterns of
collagen degraded by
conjunctival collagenase.
A. Collagen control
B. Effect of conjunctival
collagenase :
single polypeptide chain(s) ;
cross-linked dimers of chains
(B) at 18 h

A

could be inhibited. Once diluted, the crude enzyme
was completely inhibited by NaEDTA and serum.
The enzyme was almost, but not completely in-
hibited by cysteine, probably because the enzyme
was still too concentrated to be inhibited by cysteine.
This hypothesis was not tested because of the
limited supply of the enzyme. For the same reason
the enzyme was not further characterized and com-
pared with rabbit conjunctiva collagenase.

The harvest media from Mooren’s ulcers also
quickly degraded corneal proteoglycan which is a
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major component of the ground substance of the
corneal stroma. This is significant since a recent
study showed that corneal proteoglycan protects
collagen from breakdown by collagenase indicating
that, in order for collagenase to attack collagen
fibrils in wvivo, the proteoglycan must first be
degraded (Nagai and others, 1969). Currently, the
only cell known to contain a protease capable of
degrading proteoglycan at a neutral pH is the poly-
morphonuclear leucocyte PMN (Brown and others,
1972; Weissmann and Spilberg, 1968). However,
there were very few PMN found in the excised
specimens of conjunctiva.

It was interesting that each of the four specimens
of conjunctiva examined histologically had un-
usually large numbers of plasma cells. The signifi-
cance of this finding is not clear at present. It may
be that these cells are the source of proteolytic
enzymes, activators of precursors of enzymes, or
finally and more probably, the source of substances
which induce other cells to produce enzymes. The
presence of these cells in the conjunctiva suggested
that they were part of an immune or an auto-
immune phenomenon. However, repeated attempts
by the author to identify immune globulins in the
conjunctiva via fluorescent antibody staining were ©
negative.

In conclusion, this and the following study,
showing that the conjunctiva adjacent to Mooren’s
ulcers contains large numbers of plasma cells, that
it produces a collagenolytic enzyme and probably
a proteoglycanolytic enzyme, and that the ulcers
heal after excising this tissue, indicate that the
conjunctiva is intimately involved in the patho-
genesis of Mooren’s ulcers.
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