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The location of cathepsin L in rat liver was studied by electron histochemical methods.
Enzyme activity was detected in lysosomes of hepatocytes, Kupffer cells, and endotheliocytes
and extracellularly on hepatocyte microvilli.
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Cathepsin L is an important lysosome proteinase wor-
king in a wide spectrum of acid pH (3.5-6.0) [6]. This
cysteine proteinase exhibits in vitro very high speci-
ficity to protein substrates and, specifically, to colla-
gen. The enzyme is involved in many physiological
and pathological processes. About 90% intracellular
intralysosomal proteolysis is believed to be realized at
the expense of coordinated activities of three cysteine
proteinases (cathepsins B, H, and L) [1]. Cathepsin L
apart from intralysosomal cleavage of proteins and
peptides is involved in the processing of bioactive
peptides [3], participates in ossification processes [4],
invasion of malignant tumors [7,9], induces local in-
crease in the concentrations of matrix-degrading en-
zymes in inflammation [2]. The enzyme directly parti-
cipates in spermatogenesis [10]. The participation of
cathepsin L in proteolytic cascade in apoptosis is
hypothesized [7].

The only study of the location of cathepsin L
in the liver was performed at the photooptic level;
the enzyme was detected in hepatocytes and Kupffer
cells [5].

We investigated the location of cathepsin L at the
ultrastructural level.
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MATERIALS AND METHODS

The liver of male albino rats (180-200 g body weight)
was examined. The animals were decapitated under
ether narcosis. The material was processed by histo-
chemical methods for detecting activity of cathepsin
L at the ultrastructural level as described previously
[8] using Z-Phe-Arg-4MBNA (Bachem) as the sub-
strate. Control samples were incubated in the absence
of the substrate. Some sections were contrasted with
uranylacetate, others were not contrasted.

RESULTS

Depending on the activity cathepsin L the product of
reaction was seen as solitary small granules or their more
or less homogeneous conglomeration of varying density.

The reaction was extremely intensive in Kupffer
cell lysosomes (Fig. 1, a). In hepatocytes the reaction
product was detected in solitary lysosomes and mye-
lin-like bodies (Fig. 1, b). Slight extracellular activity
of cathepsin L was also detected. Solitary granules of
the reaction product were situated on the hepatocyte
microvilli in the Disse space (Fig. 1, ¢). Cathepsin L
activity was detected in the endothelial cell lysosomes
as well (Fig. 1, ¢).

No reaction product was detected in control pre-
paration (Fig. 1, d).
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Fig. 1. Localization of cathepsin L in the liver. a) intensive reaction for cathepsin L in Kupffer cell (KC) lysosomes (Ls), x20,000; b) cathepsin
L reaction in myelin-like figures (MF) of hepatocyte (H), x20,000; c¢) cathepsin L reaction product (arrow) in endotheliocyte (En) lysosomes
and on hepatocyte (H) microvillus, x30,000; d) control (no reaction product), x15,000.

Hence, our findings suggest that cathepsin L in
the liver is located in lysosomes of hepatocytes, Kup-
ffer cells, and endotheliocytes and extracellularly on
hepatocyte microvilli.
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