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ABSTRACT

Human neutrophil cathepsin-G, which has been known as one of the active enzymes causing inflam-
matory diseases, was purified by two steps procedure involving one size exclusion (Ultorogel AcA54)
and one ion exchange (CM-Sephadex) chromatography. Purified HNCGs were cross-reacted with Anti-
HNCathepsin-G antibodies which were radised in rabbits and purified by cathepsin-G labeled
Sepharose 4B affinity chromatography. HNCGs were effectively inhibited by NSAIDs including phenyl-
butazone, sulindac, oxyphenbutazone, salicylic acid and salicyluric acid. 1Cses of these drugs for inhibi-
tion of Cathepsin G were 0.3-0.8 mM. Other NSAIDs inicluding aspirin showed little or no inhibition ef-
fect on the activity of Cathepsin G. These results strongly indicated that NSAIDs which showed inhibi-
tion effect on the activity of HNCGs possibly be at least a part of mechanism of action which might be
related to direct inhibition of cathepsin G at the tissue destruction sites beside of their known mecha-
nism of action as an anticyclo-oxygenase in treatment of inflammatory diseases. Lipid soluble compo-
nent of Korean Red Ginseng which was known as an anti-inflammatory agent inhibited HNCGs strong-
ly, but no other fractions did inhibited HNCGs. Antibiotics including novobiosin and rifamycin showed
some inhibition effect on HNCGs, i. €., 1Cs, of these drugs were 2.6 mM and 1.5 mM respectively, and
other antibiotics including penicillin G showed no or negligible inhibition effect on the activity of
HNCGs. However, tetracyclines inhibited HNCGs very effectively at the concentration of therapeutic
range. The inhibition effect of the activity of HNCGs by tetracycline are not related to the N-dimethyl
radical on the 4 position of the tetracycline molecule. Furthermore, N-dedimethylated tetracyclines
may have beneficial effect for long term treatment of chronic inflammatory diseases without developing
any drug resistance to microorganisms.
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INTRODUCTION

Human neutrophil elastases and cathepsin G
have been Known as the causative enzymes in
inflammatory diseases including rheumatoid
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arthritis (Glynn 1972) and emphysema (Mittman,
1972; Galdston et al., 1973; Cohen, 1983). In rheu-
matoid arthritis, which is perhaps the most wide-
ly studied of these diseases, high density of
PMNs are in the joint space. Released enzymes
from neutrophils are usually regulated by the
plasma proteinase inhibitors, alpha-1-antitrypsin
and alpha-2-macroglobulin (Janoff, 1972¢; Co-
hen, 1975, Starkey, 1975; Janoff, 1983). Over re-
leased enzymes or/and under production of in-
hibitors or chronic immunological stimulation to
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increase the free enzymes in the specific sites
may cause the inflammatory diseases. The mech-
anism of antiinflammtory drugs like aspirin, sa-
licylate and indomethacin are known as inhibi-
tors of cyclooxygenase in synthesis of prostag-
landins, and there are some speculations involv-
ing proteolytic enzymes in the tissue destruction
(Flower et al., 1985). Recently, Lentini e al., and
we reported that some NSAIDs inhibited human
neutrophil elastase and/or cathepsin G (Lentini
et al., 1987; Bae et al., 1990), and we also reported
that some antibiotics could modulate the activity
of human heutrophil elastases (Ghim et al., 1989).
Furthermore, Han reported that Korean Red
Ginseng also had the anti-inflammatory effect
(Han er al., 1972). Therefore we attempt to inves-
tigate any possible relationship between inhibi-
tion of Cathepsin G activity and its involvement
to the antiinflammatory effects. In this report we
describe the inhibition effect of NSAIDs, antibi-
otics and Korean Red Ginseng fractions on the
activity of HNCGs and possible mechanism of
action of specific drug on the activity of the
HNCGs.

MATERIALS AND METHODS

Materials

L-benzoyl-DL-Phenylalanine-P-Naphthyl-
amine (BPNE), N-Succinyl-Ala-Ala-Pro-Phe-P-
Nitroanilline (SAPNA), Fast Garnet GBC Base,
Brij 35, N-Succinyl-L-Ala-L-Ala-L-Ala-P-Nitro-
anilide (SANA), Non-Steroidal-Anti-Inflamma-
tory Drugs (NSAIDs) and antibiotics were pur-
chased from SIGMA Chemical Co. Ultrogel
AcA54 was purchased from LKB. Korean Red
Ginseng fractions including ethanol soluble frac-
tion, lipid soluble fraction, water soluble fraction
and Crude Red Ginseng extract were generously
supplied from Korean Ginsang and Tobacco
Research Institute, Taejun, Korea. Other chemi-
cals were of highest quality obtainable.

Cathepsin G assay and inhibition test

Microplate ‘assay: Proper amount (10-100 ug)
of purified Cathepsin Gs were pre-incubated in
250 ul of 100 mM of Tris-Cl, pH 7.4, containing
150 mM of NaCl and 5 mM of CaCl, with or
without inhibitor for 20 minutes, then substrate,

SAPNA, was added to the medium to give a final
concentration of 0.6 mM and incubated for 5, 10,
20, 30, 60 minutes and the quantity of nitroani-
line was monitored by absorbance at 410 nm
using a Titertek Multiskan Spectrophotometer
and the activity was calculated by the statistic
analysis.

In Vivo synthesis and purification of anti-
Cathepsin G antibodies: Purified HNCGs were
mixed with same volume of Freunds complete
adjuvants and were injected in the peritoneal
cavity at every other day for eight days, then two
booster injections were performed every week.
After three days, blood was collected and incu-
bated at 23°C for one hour, then placed at 4°C
for overnight and centrifuged it at 4000 rpm for
10 minutes at 4°C. Immunoglobulins were pre-
cipitated from the supernatant with 33% of am-
monium sulfate. The crude precipitation was dis-
solved in the minimum amount of borate buff-
ered saline, pH 8.2 and dialyzed in the same BBS
buffer at 4°C for over night, then the Immu-
noglobulins were kept at —20°C until use it.

Purification of 1gG by DEAE-cellulose 25 ion-
exchanger chromatography: Curde Immunoglo-
bulin prepared from immunized rabbits were
equilibrated in 10 mM phosphate buffer, pH 8.0,
and the 2 ml of the sample was loaded on the
DEAE-cellulose ion exchange column and per-
formed linear salt gradient chromatograph from
10 mM phosphate buffer, pH 8.0 to 300 mM phos-
phate buffer, pH 5.4. The protein was monitored
by recording the absorbance at 280nm. The frac-
tions which showed the precipitation character-
istics against HNCGs were collected and dia-
lyzed against borate buffer containing 0.5 M
NacCl and kept in deep freezer until use it.

Purification of anti-Cathepsin G antibody by
Cathepsin G bound Sepharose 4B affinity chro-
matography: Preparation of Cathepsin-G labeled
Sepharose 4B affinity gel: Cathepsin Gs were ap-
plied to CNBr-activated Sepharose 4B gel beads
at the ratio 100ug: 1ml of swelled beads. After
the mixture was Incubated in glycine buffer, pH
8.2, containing 0.5 M NaCl, the Cathepsin G
bound beads were washed 4 times repeatedly
with 0.1 M borate buffer, pH 8.2 (containing 0.5
M NaCl) and 0.1 M acetate buffer, pH 4.0 (con-
taining 0.5 M NaCl) to remove the residual
ligands. Then The sample was incubated in 0.1
mM DiPF at room temperature for 60 minutes to
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inactivate the bound enzyme activity.

Cathepsin G (Sepharose 4B) Affinity chroma-
tography: The HNCGs affinity gel column was
prepared with Cathepsin G bound Sepharose 4B
beads. The column was washed with to 3-5 col-
umn volume of borate buffer, then purified 1gGs
were infused in this Cathepsin G bound Se-
pharose 4B column and the column was eluted
with borate buffer, pH 8.2 (containing NaCl) and
0.IM glycine buffer, pH 2.8 (containing 0.5M
NaCl) sequentially. The protein peaks were mon-
itored by spectrophotometer at the wave length
of 280nm. The protein peak which has specificity
against Cathepsin G was collected and dialyzed
against SmM borate buffer for over night and ly-
ophilized it and kept at refrigerator until use it.

Synthesis of de-dimethylaminotetracycline
(DDATC) and test for the antibiotic activity:
The dimethylamino group of the C, position of
‘A’ ring of the tetracycline molecule was chemi-
cally removed by modified method of Golub’s
(details of the method will be published sepa-
rately). The modified chemical structure was
identified by NMR spectroscopy comparing with
the original tetracycline. Antibiotic activity was
identified by testing minimal inhibitory concen-
tration of the growth of U. urealyticum, S. aureus
and E coli.

RESULTS

Purified-anti-cathepsin G antibody

In Vivo synthesized anti-Cathepsin G antibod-
ies were purified effectively by a three steps pro-
cedure involving one ammonium sulfate precipi-
tation, one DEAE-Cellulose ion exchange chro-
matography (Fig. 1) and one Cathepsin G bound
Sepharose 4B affinity chromatography (Fig. 2).
This antibody was cross reacted against human
neutrophil cathepsin G when applied to the
Ouchterlony immunodiffusion test.

Inhibition of cathepsin G by different agents

We tested the inhibition effects of three differ-
ent groups of drug including NSAIDs, antibiotics
and extract & fractions of Korean Red Ginseng
on the activity of Cathepsin G. Effects of inhibi-
tion of Cathepsin G by NSAIDs showed in Table
1. Phenylbutazone, oxyphenbutazone, sulindac,
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Fig. 1. Purification of anti-HNCG antibody by DEAE-
cellulose.
The column(l X 20cm) was equilibrated with
0.01 M phosphate buffer (pH 8.0). After sample
(rabbit immunoglobulins) was applied to the
top of the column, three column volume of
phosphate buffer was eluted then pH and linear
concentration gradient (from 0.01 M phisphate,
pH 8.0 to 0.4 M phasphate, pH 5.4) was started
(---). Flow rate was 7drops/sec and 3ml of elu-
ent was collelcted in each tube. (—): protein
profile (280 nm)

salicylic acid and salicyluric acid inhibited
HNCGs effectively at the concentration of thera-
peutic range (rheumatoid arthritis), i.e., 1Csos of
those drugs at our specific experimental condi-
tion were less than ImM, and inhibitions of
HNCGs by indomethacin, acetylsalicylic acid,
ketoprofen, zomepirac sodium, ibuprofen, tolme-
tin, naproxen and phenacetin were neglingible.
Inhibitions of cathepsin G by Korean Red
Ginseng showed in Fingure 3. Inhibitions of
human neutrophil Cathepsin G by lipid soluble
fraction of Korean Ginseng extract was impres-
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Fig. 2. Purification of anti-HNCG antibody by sepharose 4B affinity chromatography.
Cathepsin G labled Sepharose 4B was packed in the column(0.3X5 cm) and the column was equilibrated
with 0.1M borate buffer, pH 8.0, containing 0.5 M NaCl. After sample was applied, the column was washed
with three column volume of same buffer, then elution was started with 0.IM glycine, pH 2.2, containing
0.5M NaCl. Flow rate was ldrop/14 second.
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Fig. 3. Inhibition of HNCGs By Korean Red Ginseng components.
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sive since the enzyme activity was inhibited
more than 95% at the concentration of less than
0.Img/ml. Inhibition effects of crude saponin,
ethanol soluble fraction and water soluble com-
ponent of Ginseng extract on the activity of
HNCGs were negligible even at the concentra-
tion of 10mg/ml.

To test antibiotic effect on the microorganisms,
equivalent minimal inhibitory concentrations of
tetracycline derivatives against S. aqureus, U.
urealyticum, and E. coli were measured and the
results are in Table 2. The derivatives which
were modified or removed the dimethylamino
radical from the 4 position of tetracycline were
loosed the antibiotic activities completely.

Effects of Inhibition of the activity of Ca-
thepsin G by antibiotics are in Table 3. Antibiot-
ics tetracycline, oxytetracycline and demeclo-
cycline inhibited HNCGs effectively. Their 1Css,

Table 1. ICs; of NSAIDs on the activity of HNCGs

Drug ICso(mM)
Phenylbutazone 0.3
Oxyphenbutazone 0.5
Sulindac 04
Salicylic Acid 0.7
Salicyluric acid 0.8

at the specific our experimental condition, were
less than 1mM. Chlortetracycline, rifamycin and
novobiosin also inhibited HNCGs reasonably
well. Their 1Csos were 1.1, 1.5 and 2.6 respectively.
Rest of antibiotics including cefamandole, nysta-
tin, nalidixic acid, amphotericin B, penicillin G,
cloxacillin, cefzoline, cefaperazone, cycloserine,
chloramphenicol, erythromycin, kanamycin, sp-
ectinomycin, neomycin, gentamycin, amikacin
and vancomycin showed very little or no effect
on the activity of human neutrophil cathepsin G.

Effects of tetracyclines on the activity of
HNCGs showed in Figure 4. De-dimethylami-
notetracycline (Fig. 5), methiodided tetracycline
and tetracycline (Fig. 5) inhibited HNCGs effec-
tively. Especially, inhibition of HNCGs by
dedimethylaminotetracycline was most effective

Table 3. 1Cso of antibiotics on the activity of HNCGs

Antibiotics 1Cso{mM)
Cefamandole 9.6
Tetracycline 0.9
Chlortetracycline 1.1
Oxytetracycline 0.9
Demeclocycline 04
Novobiocin 2.6
Rifamycin 1.5

ICsi(concentration of inhibitor giving 50% inhibi-
tion) was determined from a plot of % inhibition ver-
sus log inhibitor concentration.

ICsi{concentration of inhibitor giving 50% inhibi-
tion) was determined from a plot of % inhibition ver-
sus log inhibitor concentration.

Table 2. Equivalent Minimal Inhibitory Concentration of tetracycline derivatives on U. urealyticum. S. aureus and E.

coli
Tetracycline MIC(ug/ml)
derivati
erivatives U. urealyticum S. aureus E. coli
Tetracycline 0.87 0.78 1.56
Tetracycline methiodide 100 50 100
De-dimethylamino-tetracycline >100 >100 >100

S. aureus and E. coli were incubated in 2ml of brain heart infusion broth for 24 hours at 37°C, and 0.1 ml of these
microorganisms were incubated in Sml of same medium for 6 hours, then adjust the number of microorganisms to
10°/ml and utilized for testing minimum inhibitory concentration of drugs. U. urealyticum was incubated in 2ml of
10-B broth at 37°C for 24 hours, then number of the microorganism was adjusted to 10"-10° by serial dilution and
final concentration of the number of microorganism was adjust to 10°CCU/ml by calculating the color changing
unit(CCU). MICs were tested by serial dilution method.
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Fig. 4. Inhibition of HNCGs by tetracyclines.
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Fig. 5. Structure of tetracycline and De-dimethy-
lamino-tetracycline,

as seen in the Figure 4, the activity of HNCGs
was inhibited up 80% at the concentration of 0.6
mM. Tetracycline and tetracycline methiodide
also inhibited the activity of HNCGs as much as
almost half of the control activity at the concen-
tration of 0.6 mM.

DUSCUSSION

It has been known that mass of blood rushing
accompanied infiltration of mass of fluid and
high density of neutrophils to the inflammatory
sites. One of the effects of dilatation of blood
vessels and infitration of fluid caused by the pro-
staglandins is effectively blocked by inhibition
of fatty acid cyclooxygenases with NSAIDs in-
cluding indomethacin and aspirin. On the other
hand, it has been known that migration of the
neutrophil to the specific site is caused by the
chemotactic factors like microorganism or chem-
icals invaded to the local site and the migrated
neutrophils attack the foreign materials by phag-
ocytic process or by secreting enzymes and/or
disintegration processes of the neutrophils to lib-
erate proteolytic and oxidative enzymes. At nor-
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mal condition, secreted proteases are formed
complex rapidly with antiprotease inhibitors
which are circulated in the systemic blood. How-
ever, in the case of over secretion of proteases or
individual who is genetically defected not to
produce enough antiproteases in the systemic
circulation, the secreted residual proteases can
cause host tissue destruction at the secreted site.
At this point of view, neutrophil proteases like
elastase and cathepsin G are well known as caus-
ative enzymes in tissue destructive inflammatory
diseases and the enzyme involvement on the tis-
sue destruction is direct hydrolysis of intact host
tissue (Glynn, 1972; Janoff, 1972a; Starkey, 1980;
Cohen, 1983). When we considered the causes of
inflamation, one of the logical approaches for
treatment of the inflammatory diseases would be
inhibition of the neutrophil proteases, including
elastase and cathepsin G. We attempt to investi-
gate the inhibition effects of NSAIDs and Kore-
an Red Ginseng since they are known as a class
of drug to treat rheumatoid arthritis and /or in-
flammation. Futhermore, we attempted to inves-
tigate whether the antibiotics have another di-
rect effect at the infected site as an agents having
antiprotease activity to protect the host tissue or
not. In our experiment, we found that there are
two different classes of NSAIDs, i.e., one group of
NSAIDs (phenylbutazone, oxyphenbutazone, su-
lindac, salycyluric acid and salicylic acid) which
inhibited HNCGs effectively at the concentra-
tion of #M range, and the other group of NSAIDs
which showed negligible or no inhibition effect
on the activity of HNCGs. From this result, we
cordially suggest that NSAIDs which showed ef-
fective inhibition effect on the activity of
HNCGSs possibly have an additional mechanism
of action of those specific drugs on the treatment
of inflammatory disease beside of the known
mechanism of action as theinhibitors of fatty
acid cyclooxygenase activity to block the
synthesis of prostaglandins. This similar inhibi-
tion effects also showed on the activity of neu-
trophil elastase (Ghim et al., 1989). The mecha-
nism of inhibition effects of NSAIDs on the
activity of HNCGs were not much clear yet.
However, we speculated that the inhibition effect
may not be related to the main structure of the
drugs rather related to the side chain, especially,
carboxyl radical and hydroxy radical. Because,
structurally different drugs; salicylic aicd and

phenylbutazone which have intact carboxyl radi-
cal, showed similar inhibition effects on the
activity of HNCGs, however, aspirin which has
intact carboxyl radical and the hydroxyl radical
was masked with acetyl radical, did not show the
inhibition effect on the activity of HNCGs, even
though the main structure is similar to salicylic
acid. Still we have to work on the details on the
mechanism of action of NSAIDs on the activity
of the HNCGs.

Another agent like Korean Red Ginseng
(KRG) have been known as an antiinflammatory
agent (Han ef al., 1972) and we attempted to in-
vestigate the mechanism of action of KRG on
the antiinflammatory effect, i.e., to find out how
the Korean Red Ginseng affects to the activity of
HNCGs. We tested four different preparations of
KRG, i.e, crude extract, ethanol soluble fraction,
lipid soluble fraction and water soluble fraction.
Lipid soluble fraction inhibited the activity of
HNCGs very effectively (Fig. 3). Still we do not
know the chemical components of the lipid solu-
ble fraction, however, this fraction inhibited
cathepsin G almost 97% of the original activity
at the concentration of 80 pg/ml. On the other
hand, other fractions showed no effect or the in-
hibition effects were negligible at the concentra-
tion of 10mg/ml. It is not clear yet the reasons
why crude extract did not showed the inhibition
effect even though it contained the lipid soluble
components in the fraction. We speculated, how-
ever, that the concentration of the lipid soluble
components in the crude extract could not be
enough to show the inhibition effect, or the con-
centration of the other three components might
be much higher than the lipid soluble com-
ponents and the lipid soluble components might
have less possibility to have molecular interac-
tion with the molecules of HNCGs.

Antibiotics are common agents for treatment
of the infections of microorganisms. The mecha-
nisms of action of different class of antibiotics
are unique. For instance, inhibition of cell wall
synthesis or inhibition of protein synthesis or
misleading of mRNA codon or detergent effect
on the membrane. However, the properties of in-
hibition of the activity of HNCGs were not cor-
responded to the mechanism of action of differ-
ent class of antibiotics, i.e., the antiprotease
activity was mixed results comparing the ac-
tivity of specific class of the antibiotics with the
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effect of same drug to the HNCGs. From this
results we suggested that some antibiotics which
showed the anti-cathepsin G activity must have
antiinflammatory effect on the infected sites, es-
pecially, tetracyclines showed strong inhibition
effect on the activity of the HNCGs. The inhibi-
tion effect of tetracyclines might be related the
chelating property of tetracyclines. Similar effect
was shown in human neutrophil elastase, ie., it
was inhibited by the chelating agents and tetra-
cyclines (Kang, 1985; Ghim er aol., 1989). It was
another interesting point to investigate whether
the active site for the antibiotic effect is the
same site for the inhibition of the activity of the
HNCGs or not. To investigate this question, we
synthesized dedimethylaminotetracycline (Fig. 5)
and the intermediate substance, tetracycline
methiodide, and examined the inhibition effect
of these compounds on the activity of HNCGs.
Both of the tetracycline and de-dimethylamino-
tetracycline which was removed the active anti-
biotic site and not shown any antibiotic effect
(Table 2), inhibited the activity of HNCGs effec-
tively. Futhermore, tetracylcline methiodide, an
intermediate compound, did show strong inhibi-
tion effect on the activity of the HNCGs (Fig. 4).
This experimental result was the solid evidence
that the active site for the antibiotic effect was
not the same active site for the inhibition of the
activity of the HNCGs.

These results strongly indicated that NSAIDs
which showed inhibition effect on the activity of
HNCGs possibly be at least a part of mechanism
of action which might be related to direct inhibi-
tion of cathepsin G at the tissue destruction sites
beside of their known mechanism of action as an
anticyclooxygenase in treatment of inflammato-
ry diseases. Antibiotics like tetracyclines, which
showed strong anti-Cathepsin G activity, might
have antiinflammatory activity in part at the
sites infected by microorganisms beside of the
direct antibiotic effects against the microorga-
nisms. Furthermore, N-dedimethylated tetracy-
clines may have beneficial effect for long term
treatment of chronic inflammatory diseases with-
out developing any drug resistance to microorga-
nisms.

ACKNOWLEDGEMENT

We would like to thank to Dr. Keung Ju Choi

(Korea Ginseng & Tabacco Research Institute)
for generous supply of the Ginseng Extracts. We
also would like to thank to Dr. Neung Joo Lee
for his kind suggestion and technical assistant
for synthesis of DDTC.

REFERENCES

Bae SJ, Ghim SY and Kang K: Inhibition of human leu-
kocyte cathepsin G by NSAIDs. Kor J Pharmacol 26
(1):51-54, 1990

Cohen AB: The interaction of alpha-I-antitrypsin with
chymotrypsin, trypsin and elastase. Biochim Biophys
Acta 391: 193-200, 1975

Cohen AB: Neutrophils in normal lungs. Am Rev Res Dis
127:53-59, 1983

Flower RJ, Moncada S and Vane JR: Analgesic-antipy-
retics and anti-inflammatory agents; drug employed
in the treatment of gout. In Pharmacological basis of
therapeutics. (Eds., Gilman G, Goodman LS, Rall
TW, Murad F) Macmillan Publishing Co, New York,
1985, pp 674-715

Galdston M, Janoff A and Davis AL: Familial variation
of leukocyte lysosomal protease and serum alpha-1-
antitrypsin as determinants in chronic obstructive
pulmonary disease. Amer Rev Resp Dis 107: 718-
728, 1973

Ghim SY, Jeung HY, Bae SJ and Kang K: Antibiotics:
Methicillin, Cefamandole and Oxytetracycline can
modulate the activity of human neutrophil elastases.
Kor J Pharmacol 25 (1): 109-113, 1989

Glynn LE: Occasional Survey, Royal Cameron Lecture,
197 1. Pathology, Pathogenesis and aetiology of rheu-
matoid arthritis. Ann Rheum Dis 31: 410-420, 1972

Han BH, Han YN and Woo LK: 4ntiinflammatory gly-
cosides of Korean Ginseng. J Kor Pharmacol Soc 16
(3): 129, 1972

Janoff A: Neutrophil proteases in inflammation. Ann Rev
Med 23: 177-190, 197 2a

Janoff A: Inkibition of human granulocyte elastase by
serum alpha-1-antitrypsin. Ann Rev Resp Dis 105:
121-122, 197 2¢

Kang K: Characterization of human leukocyte elastases:
Inhibition by chelators, role of zine and calcium and
effect of cations and anions_ on activity. Univ Micro-
Sfilms International 84-25326, 1985

Lentini A, Terni B and Gosh P: Synthetic inhibitors of
human granulocyte elastase. Part 4. Inkibition of
human granulocyte elastase and cathepsin G by non-
steroidal anti-inflammatory druge(NSAIDs). Biochem
International 15: 1067-1078, 1987

Mittman C: Summary of symposium on pulmonary em-
physema and proteolysis. Am Rev Resp Dis 105:

— 152 —



430-448, 1972 spleen. In Proteinases in mammalian cells and tis-

Starkey PM: Elastase and Cathepsin G: The serine sues{Ed, Barret), Elsevier/North Holland, 1977, pp
protainases of human neurtrophil leukocytes and 57-89
=ZEEE=

At 3F 3 Cathepsin G: Anti-HNCG Ab¢] In Vivo &4,
HNCG® #4% AdAe 1 71 -l 33t A+

Al oty ofejetw A 4 v ESTA

HAE - Aol - 2718 - BES - 27

B2 Ao Aql dAF iR dejAl Algd £%F Cathepsin GE F4Al9] azntEae}
A& AA Zejsldrh o] £ HEE 24F ol4std E7dA &AE In Vive 432 2 F
do 2 e} 5 FAE F234rt. NSAIDs A% phenylbutazone, sulindac, oxyphen-
butazone, salicilic acid52 ©] A4E 7H3}A dAs e ICS 0.3~08 mM o]gch 318
labe] A 8- EF% tetracycline, novobiosin, rifamycine] Cathepsin G2 &4 45 o3
A 3EE A 24 Jeldglodt o2 dAAE 2 2] FAIE F g A=Ak 2
tetracyclineA| 29 F4A9) A AA A2 EF4F ehls 5 5ENA 243 oA & B
Aot 53] I 283 BASE tetracycline?] 41 $1%¢] N-dimethy radical& # 7& tetra-
cycline® 79 %A AdAL AF = g AR YAEu R wby AFAAZ A7) A8
o o]%E & 9t ARE FAZH AAg).

— 153 —



