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ABSTRACT

Human leukocyte cathepsin-Gs are active participant in the active phase of inflammations like rheumatoid
arthritis, emphysema and glomerular injury. Non-steroidal anti-inflammatory drugs (NSAIDs) are widely
used for treatment of these inflammatory diseases. Mechanism of action of NSAIDs for treatment of in-
flammatory diseases, especially like rheumatoid arthritis, are known as the inhibitors of prostaglandin syn-
thesis. Inhibitions of the activities of human leukocyte cathepsin-Gs by non-steroidal anti-inflammatory drugs,
however, were not same as the known pharmacological effects (inhibition of cyclooxygenase) of these drugs.
Among them, especially, sulindac, salicylate, phenylbutazone, oxyphenbutazone, and salicyluric acid inhibited
human leukocyte cathepsin-Gs effectively. 1Cy,s of each drug were 4.3mM, 14.3mM, 6.5mM, 11mM and
15mM respectively. The drugs which have same chemical structure and same degree of inhibition effect on
cyclooxygenase showed different degree or no effect on inhijbition of cathepsin G. These inhibition effect
might be, beside of inhibition of cyclooxygenase in the prostaglandin synthesis pathway, another benefitial
antiinflammatory effect of NSAIDs by direct protection against tissue destruction in inflammatory diseases.
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INTRODUCTION

Cathepsin Gs, cationic serine neutral proteases,
are located in azurophil granule of human neutrophil
(Deward et al., 1975). Cathepsin Gs have an-
timicrobial activities by destroying the microorganism
with their enzymatic properties (Casey ef al., 1985;
Shafer ef al., 1986). However, imbalance between the
activity of cathepsin G and inhibition effect of o ,-PI
(a:-protease inhibitor) or a,-MG (a,-macroglobulin),
causes destruction of normal tissues and can cause
rheumatoid arthritis and many other inflammatory
diseases (Barrett, 1978). For treatment of these in-
flammatory events, NSAIDs have been used because
of its analgesic, antipyretic and antiinflammatory ef-
fect. The mechanism of action of these drugs has
been known that NSAIDs inhibit cyclooxyéenase in
prostaglandin synthesis pathway (Roderic et al.,

* To whom correspondances should be addressed.

1985). But it may be possible that NSAIDs also in-
hibit cathepsin G activity which may partially be
direct etiologic factor of these inflammatory process.
In this report, we discribe the effect of inhibirion of
the activity of cathepsin G with various classes of
NSAIDs.

MATERIAL AND METHODS

Materials

L-Benzoyl-DL-Phenylalanine-p-Naphthylamine
(BPNE), N-Succinyl-Ala-Ala-Pro-Phe-p-nitroanilide
(SAPNA), Fast Garnet GBC Base, Brij 35, N-
Succinyl-L-Ala-L-Ala-L-Alanine-p-Nitroanilide
(SANA), and NSAIDs (Non-Steroidal Anti-
Inflammatory Drugs) were purchased from Sigma
and Ultrogel AcAS54 was purchased from LKB. All
other chemicals were of the highest quality of ob-
tainable.



Purification and identification of cathepsin G

Method for purification of human neutrop}!ﬁ,
cathepsin G from peripheral blood of healthy dor-

nors was same as described previously (Kang ef al.,
1987). Cathepsin Gs were purified by two step
purification procedure involving ultrogel AcA54 gel
filtration and CM-sephadex ion exchange
chromatography. These enzymes were identified by
their molecular weights after purification with PAGE
and cross-reactions with anti-human cathepsin G an-
tibody.

Cathepsin G assay

NSAIDs were preincubated with human
neutrophil cathepsin G in the reaction medium con-
taining 150mM NaCl, 100mM Tris-Cl (pH 7.3), and
12.5% DMSO for 30 minutes. The reaction was
started by adding SAPNA (N-Succinyl-Ala-Ala- Pro-
Phe-p-Nitroanilide). The activity was determined by
measuring the quantity of the p-nitroanilide releas-
ed from the synthetic substrate by monitoring absor-
bance at 410nm using spectrophotometer.

RESULTS

SmM of ibuprofen, one of the arylalkanoic acid
derivatives, inhibited 48% of the activity of cathep-
sin G. However, ketoprofen and naproxen which also
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Fig. 1. Effects of Pyrazolone derivatives on activity of
human leukocyte cathepsin G.
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belong to the arylalkanoic derivatives, did not inhibit
cathepsin G at all. Phenylbutazone and oxyphen-
butazone, pyrazolone derivatives, inhibited the ac-
tivity'of cathepsin G (Fig. 1). ICses of phenylbutazone
and oxyphenbutazone were 6.5mM and 11mM
respectively. In the case of indol derivatives, sulin-
dac inhibited the activity of cathepsin G very effec-
tively, but indomethacine did not (Fig. 2.) ICs, of
sulindac'was 4.3mM, and 14mM of sulindac almost
completely inhibited the activity of cathepsin G.
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Fig. 2. Effects of Indole deri‘vatives on activity of human
leukocyte cathepsin G.
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Fig. 3. Effect of Salicylates on activity of human leukocyte
cathepsin G.



Among the salicylates, salicylic acid and salicyluric
acid, the active metabolite of aspirin, inhibited the
activity of cathepsin G moderately. [Cs were 8.3mM
and 15SmM respectively (Fig. 3). However, aspirin,
acetylated form of salicylate, did not inhibit the ac-
tivity of cathepsin G.

DISCUSSION

NSAIDs has been used world wide for treatment
of rheumatoid arthritis and non-suppurative inflam-
mation. These agents not only relieve pain and in-
flammation but also help homeostasis of articular
cartilage (Rederick et al., 1985, Lentini et al., 1987).
It has been known that anti-inflammatory effect of
NSAIDs are associated with inhibition of cycloox-
ygenase in prostaglandin synthesis pathway (Roderick
et al., 1985), but it may also be partially possible that
inhibition of cathepsin G, which has been known as
an enzyme for tissue destruction at the inflammatory
sites, would be another possible mechanism of ac-

tion of these drugs (Lentini e @l., 1987). Among these:,.:
drugs, sulindac showed most powerful inhibition ef-" -

fect on human neutrophil cathepsin G with 4.3mM
of ICs, (Fig. 2). Phenylbutazone, oxyphenbutazone,
salicylate, salicyluric acid also were effective in-
hibitors of cathepsin G. The inhibition concentration
of these drugs were higher than therapeutic plasma
concentrations were, however it may be also effec-
tive in vivo since the concentration of drugs in in-
flammtory site may be maintained much higher than
that of plasma. Salicylates, showed entirly different
tendency on the activity of cathepsin G comparing
with the inhibition of cyclooxygenase. Salicylate in-
hibited the activity of cathepsin G but aspirin did not
(Fig. 3). Comparing the chemical structures of
cathepsin G and salicylate, hydroxyl group of the or-
tho site of benzene ring of salicylate is intact but the
hydoxyl group of the aspirin is acetylated. Thereby,
we suggest that the hydroxyl group of salicylate may
compete with the hydroxyl group of the active site
of cathepsin G. This possible mechanism can be also
applied to the salicyluric acid since this agent also
have hydroxyl group on the ortho position of the
aromatic ring. Even through aspirin did not show any
effect on the inhibition of the activity of cathepsin
G in vitro, it might have pharmacological effec-
tiveness since aspirin can be converted to salicylate
and salicyluric acid in plasma (Cleland ef al., 1980;
Saklatvala & barrett, 1985). Indole derivatives, sulin-
dac and indomethacine are well known agents as in-
hibitors of cyclooxygenase, but the inhibition effects

on the activity of cathepsin G were different. Unlike
to salicylates, it is difficult to interpretate the
mechanism of action of these agents since the struc-
ture of both agents are much more complex than
salicylates are. Over all, the fact that drugs belong
to the same class showed different degree of inhibi-
tion on the activity of cathepsin G may implies
another possibility of antiinflammatory effect of
NSAIDs, ie inhibition of cathepsin G may partialy
involves in protecting tissue destruction at inflam-
matory sites.

In conclusion, we suggest that the mechanism of
anti-inflammtory effects of NSAIDs may partially
be involved by inhibition of the activity of cathep-
sin G which may directly cause destruction of nor- -
mal human tissue beside of the inhibition of

cyclooxygenase in prostaglandin synthesis pathway.
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