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Summary. The usefulness of enzyme histochemical 
methods for the localization of enzymes as catalysts of 
molecular interactions in the cells and tissues of healing 
corneal wounds is shown in rabbits. The current data on 
corneal wound healing in humans as well as in rabbits 
with particular reference to ser ine proteases are  
reviewed. Some inflammatory mediators are also 
discussed. Plasmin is a serine protease which is absent 
(or present only in very low concentration) in the tear 
fluid, and its activity appears under various pathological 
conditions in humans or following experimental injuries 
in rabbits. The role of increasing plasmin activity in the 
tear fluid in the depending upon the severity of corneal 
injury is evaluated. Great attention is devoted to 
conditions leading to long-lasting elevated levels of 
plasmin activity in the tear fluid correlated with corneal 
ulceration. The differences between the histochemical 
pattern of untreated corneas or corneas treated with some 
serine protease inhibitors are shown, and the efficacy of 
these drugs is discussed in light of present knowledge. 
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Introduction 

Ulcerative and other destructive processes of the 
cornea are catastrophic complications of ocular lesions 
that are difficult to manage and can result in the loss of 
vision. The pathogenesis of these processes (occuring as 
persistent corneal epithelia1 defects or deeper ulcers) 
remains largely unsolved. In published papers, an 
association with various direct or indirect insults to the 
eye, such as trauma (alkali burn or irradiation of the eye; 
e .g .  with U V  rays),  immunological derangement 
(rheumatoid arthritis), ocular infection (bacterial or 
fungal infections) and vitamin A deficiency (kerato- 
malacia) has been described (Carubelli et al., 1990). The 
role of various inflammatory mediators has also been 
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considered. The majority of destructive processes are 
resistent (or only slightly sensitive) to conventional 
therapy (based on the use of anti-inflammatory drugs 
andlor antibiotics) (Burns et al., 1989). Recently, the 
uncontrolled action of proteolytic enzymes, metallo- 
proteinases (Fini et al., 1992; Matsumoto et al., 1993), 
enzymes of pericellular proteolysis (Tervo et al., 1992; 
Vaheri et al., 1992) and reactive oxygen species (ROS) 
(i.e., hydrogen peroxide, singlet oxygen and oxygen-free 
radicals such as superoxide anion and hydroxyl radical) 
(Fantone and Ward, 1982; Kehrer, 1993) generated from 
environmental polllutants or produced during inter- 
mediary metabolism by the action of various oxidases 
has been supposed to play the key role in the patho- 
genesis. 

The harmful action of proteases and ROS led to 
attempts at using various pharmacological agents, 
including inhibitors of proteolytic enzymes (Burns et al., 
1989,cejkovs et al., 1989, 1992; Fini et al., 1992; Tervo 
et al., 1992; Tervo and Setten, 1992; Wentworth et al., 
1992; Paterson et al., 1994) and scavengers of ROS 
(Nirankari et al., 1981; cejkovi and Lojda, 1994). The 
efficacy of these drugs (in vitro or in experimental 
animals) can be investigated by biochemical methods, 
and much information can be accumulated using this 
approach. However, biochemical methods cannot furnish 
any information about possible focal disturbances in 
individual tissue layers; e.g., corneal layers. On the other 
hand, classical histological methods, which have usually 
been employed, cannot reveal metabolic alterations of 
the cornea. Thus, sensitive histochemical tests are 
required. For the detection of enzymes, histochemical or 
immunohistochemical methods can be used (see Lojda et 
al., 1991 for details). Immunohistochemical methods are 
very important; however, because they detect enzymes 
as proteins, an active and inactive enzyme (proenzyme) 
cannot be distinguished and therefore a method for the 
localization of enzyme activities is indispensible. 
Enzyme activities can be revealed in situ by methods of 
enzyme histochemistry (catalytic histochemistry). The 
detection of active enzymes is of decisive importance 
because only active enzymes can be involved in various 
processes, such as angiogenesis, chemotaxis, inflamma- 
tion and activation of proenzymes. 


























