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ABSTRACT We are presently investigating the involvement of matrix metalloproteinases
(MMPs), MMP-7 (Pump-1, matrilysin) in particular, in the development of adenomyosis uteri. To
examine whether progression of adenomyosis uteri might correlate with an expression of MMP
enzyme activity, we initially utilized an animal model for adenomyosis uteri induced in pituitary-
grafted mice. Gelatin zymography identified three distinct enzyme activities of MMP (20-30 kDa, 50
kDa, and 70 kDa) in extracts obtained from a uterus with adenomyosis, whereas no enzyme activities
of MMP were demonstrated in those obtained from normal uterus. Since MMP enzyme activity of
20-30 kDa corresponds to the reported low molecular weight MMP-7 in an activated form (19 kDa)
and an inactive form (28-29kDa), the expression of MMP-7 mRNA was investigated by RT-PCR
combined with Southern blot analysis. The result showed that a band of 440 bp PCR product was
demonstrated in comparable amounts in both normal mouse uterus and mouse adenomyosis uteri,
suggesting that an enhanced enzyme activity of MMP-7 observed in adenomyosis uteri may not be
controlled solely at mRNA level. This suggestion was supported by subsequent human studies, the
result of which showed a band of 440 bp PCR product in comparable amounts in both adenomyosis
uteri and normal uterine endometrium. To examine the expression of MMP-7 protein in human
adenomyosis uteri, Western blot analysis of the immunoreactive MMP-7 was performed in the same
samples with those used in the study on the expression of the MMP-7 mRNA. Higher amounts of
immunoreactive MMP-7 were observed in the epithelial cells of uterine adenomyosis than in those of
normal uterine endometrium. The semi-quantitative scoring for immunoreactive MMP-7 staining
showed that MMP-7 expression observed in adenomyosis uteri was menstrual eycle-independent and
significantly higher than that in normal uterine endometrium, in which MMP-7 expression was men-
strual cycle-dependent with its higher expression during the proliferation phase than during the
carly to mid secretory phase of the menstrual cycle. The data, taken together, are consistent with
an idea that epithelial synthesis of MMP-7 in uterine adenomyosis contributes to its invasion into the
myometrium. (Received December 17, 1998 and accepted December 27, 1999)
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1. Introduction

Adenomyosis uteri is characterized by the presence and growth of functioning ectopic endometrial
tissue that consists of endometrial glands and stroma within the myometrium (direct endometriosis, en-
dometriosis interna). The pathogenesis of adenomyosis uteri is not known. The complications associat-
ed with adenomyosis uteri include pain, dysmenorrhea, and infertility”. Thus, it is worthwhile to eluci-
date the mechanisms responsible for the development of adenomyosis uteri for the treatment and prophy-
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laxis of this lesion. Histopathology of adenomyosis shows an invasive growth of endometrial glands and
stroma into the myometrium, causing its derangement and disintegration. Since the invasion of
adenomyosis uteri into the myometrium is likely to be associated with the remodeling of the
myometrium involved. Many biological activities including tissue remodeling are affected profoundly by
the extracellular matrix, a complex and dynamic meshwork of proteins and proteoglycans that provides
structural support to organisms. Tissue remodeling, which occurs in both physiological and pathological
processes, such as embryonic development?, wound healing®, bone remodeling®, and tumor invasion® %,
has been reported to involve matrix metalloproteinases (MMPs), a multi-gene family of enzymes whose
substrates are extracellular matrix components. The expression of MMPs has been reported in the
normal endometrium in association with tissue remodeling or breakdown in the menstrual cycles, and in
the postpartum uterus, in which a rapid degradation of the extracellular matrix occurs in association
with uterine involution'®!?. So far as adenomyosis uteri is concerned, however, it is not precisely
known whether the induction and activation of MMPs are involved in its development. The purpose of
this study was to examine whether MMPs might be involved in the pathogenesis of adenomyosis uteri.
To identify MMPs associated with the development of adenomyosis uteri, we initially used a mouse
model for adenomyosis uteri that had been induced by intrauterine pituitary grafting. The result
showed that the expression of MMP-7 enzyme activity is significantly higher in mouse adenomyosis uteri
than normal uterine endometrium. We subsequently investigated expression of MMP-7 enzyme activity,
MMP-7 mRNA and immunoreactive MMP-7 in human adenomyosis uteri.

2. Materials and method

2. 1 Materials
2. 1. 1 Mice
Female mice of SHN strain were used in this study. They were housed in plastic cages with wood
shavings in a temperature-monitored and light-controlled (12 h/day) room, and were fed with commer-
cial diet and tap water ad lbitum.
2. 1. 2 Patients and tissue specimens for immunohistochemistry
Both tissues of adenomyosis uteri and intact endometrium were obtained from 40 women undergoing
surgical hysterectomy (Table1). They had not undergone hormonal therapy before surgical hyster-
ectomy. Sections from intact endometrium were stained with hematoxylin and eosin, and dated for
menstrual cycle.
2.1.3 Antibodies
For obtaining anti-MMP-7 polyclonal antibody, rabbits were immunized by standard procedures
with a peptide synthesized from MMP-7 ¢cDNA. Monoclonal antibody for MMP-7 was purchased from
Fuji pharmaceutical Co., Tokyo, Japan.
2. 2 Methods
2. 2. 1 Induction of adenomyosis uteri
Induction of adenomyosis uteri was performed according to the method reported by Mori T. ef
al?®?V_ In brief, a single pituitary obtained from an age-matched male mouse of SHN strain was trans-

Table 1 The cases examined

Phases in the menstrual cycle No. of cases

Proliferative phase 23

Early to mid secretory phase 17
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planted into the right uterine horn of a female mouse of SHN strain at the age of 5-6 weeks old. Three
months after the transplantation, the recipient mice were sacrificed and the uteruses were obtained. A
part of the right horn of the bicornous uterus was used for histological study, and the remaining right
uterus horn was kept at —80°C for measurement of MMP activity and RNA preparation.
2. 2. 2 Gelatin zymography
Gelatinase activity was measured by zymography??. In brief, Uterine extracts (20 to 40 mg pro-
tein) were subjected to electrophoresis in 10% polyacrylamide gels containing 1 mg/m! gelatin. Samples
were diluted in nonreducing sample buffer [final concentration, 1% sodium dodecyl sulfate (SDS) and
5% glycerol] and electrophoresed for 3h at a constant current of 10 mA. The gels were washes for 2h
in 2.5% Triton X-100 to remove SDS, rinsed three times with distilled water, and then incubated for 20
h in 50 mM Tris-HCI at pH 8.0 with 5mM CaCl,. After Coomassie blue staining, the density of the
digested band was measured with a scanning densitometer.
2. 2.3 RT-PCR
Total RNAs were extracted from frozen tissues by acid guanidinium thiocyanate-phenol-chloroform
extraction®. Messenger RNAs were purified from total RNA by a mRNA purification kit (BIOMAG).
Randomly primed cDNAs were prepared by Super Script II reverse transcriptase (GIBCO, USA) follow-
ing PCR amplification. MMP-7 ¢cDNA was amplified using the following primer pairs??: (sense primer)
5 AAC TCC CGC GTC ATA GAA ATA ATG (antisense primer) 3’ TGG GTT TCT TAC CGG TTC
AAG TAC. PCR amplification was done in the following conditions: 1 cycle of denatured at 92°C for 2
min, annealed at 52°C for 1 min, extended at 72°C for 1 min. And there were a total of 38 amplification
cycles consisting of 30s at 92°C, 1min at 52°C, 2min at 72°C, and 30s at 92°C, 1 min at 52°C, a final
extension time of 10 min at 72°C was used in all cases.
Following amplification, the products are analyzed on a 1.09% agarose gel with appropriate DNA
markers. Bands were visualized after staining with ethidium bromide.
2. 2. 4 Southern blotting hybridization analysis of RT-PCR product with mouse MMP-7 oligonu-
cleotide probe
The PCR products were electrophoresed on 1.095 agarose gel, and blotted to positively charged
nylon membrane in a solution of 0.4 M NaOH. Blotted membranes were hybridized with ¢cDNA probe
in 50% formamide/50 mM sodium phosphate buffer pH 7.0/5XSSC/2% blocking reagent/0.19% Lauroyl-
sarcosine/10 mg/m/ salmon sperm DNA/ 7% SDS at 42°C and washed in 2XSSC/0.1% SDS at room
temperatture for 5min 2 times and 0.1XSSC/0.1% SDS at 68°C for 15min 2 times. The probe for
mouse MMP-7 was partial cDNAs obtained from PCR product of mouse postpartum uterus, amplified in
pMOGSblue and Xbal, purified in HPLC, and digoxigenin-labeled?®. Hybridized membranes were reacted
in solution containing anti digoxigenin antibody (1:10000) for 30 min and washed for 15min twice.
Films were exposed for 30 min.
2. 2. 5 Polyclonal antibody production and Western blot analysis
For obtaining anti-MMP-7 polyclonal antibody, rabbits were immunized by standard procedures
with a peptide synthesized from MMP-7 cDNA. The electrophoresed gel was transferred to a nitrocel-
lulose membrane ; the blot was incubated for 1'h with a 1:200 dilution of the anti-MMP-7 polyclonal
antibody. A goat anti-rabbit immunoglobulin was used as the secondary antibody. The immunor-
eactive MMP-7 was detected by ECL Western blotting detection reagents. (Amersham, USA)
2. 2. 6 Immunohistochemical staining
Tissues were fixed with 209 formaldehyde and embedded in paraffin blocks. Paraffin sections
(5 um) were reacted with a 1:300 dilution of the anti-MMP-7 polyclonal antibody for 2h. A goat anti-
rabbit Immunoglobulin was used as the secondary antibody. Avidin-biotin-HRP complex solution was
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used for the detection of the immunoreactive MMP-7. Just the same sections were reacted with a 1:200
dilution of the anti-MMP-7 IgG for 2h. Biotinated anti-mouse secondary antibody and avidin-biotin
peroxidase complex were reacted by using Nichirei Histofine SAB-PO(R) kit (NICHIREI, Tokyo,
Japan). Slide were then reacted in a mixture of diaminobenzidine and hydrogen peroxide, which yield-
ed a brown reaction product. Negative controls were prepared by substituting non-immune mouse
serum at equivalent protein concentrations for the primary antibody.
2. 2. 7 Evaluation of staining
Evaluation of staining was performed in five non-overlapping fields of view per specimen in a sys-
tematic random sampling pattern. The intensity of staining for MMP-7 expression was scored as fol-
lows: 3 for intense staining; 2 for moderate staining; 1 for weak staining; 0 for staining not
significantly greater than that of the control slide.
2. 2. 8 Statistical analysis
The scores for the intensity of staining were compared using the Mann-Whitney U test for nonpar-

ametric data.

3. Results

3. 1 Induction of adenomyosis uteri in pituitary-grafted mice

Three months after the intrauterine pituitary grafting, mice were sacrificed, and the right uterine
horn was used for histological study. Seven out of the ten grafted mice developed adenomyosis uteri.
Three mice had highly invasive adenomyosis uteri that invaded not only the inner layer but also the
outer layer of the myometrium and even protruded into the pelvic cavity, whereas the remaining four
mice had focal adenomyosis that invaded only the inner layer of the myometrium, leaving the outer
layer intact, as is shown in Figs. 1 and 2.
3. 2 Expression of MMP enzyme activity in the mouse adenomyosis uteri

Gelatin zymography was used to investigate whether enzyme activities of MMP might be involved in
adenomyosis uteri in pituitary-grafted mice. The representative results are shown in Fig.3. Three
bands of gelatinase activities (the bands of 20-30 kDa, 50 kDa, and 70 kDa) were present in extracts
from uterus with the highly invasive adenomyosis uteri (lane 1), whereas no gelatinase activity was
present in extracts from normal uterus (lane 2). These gelatinase activities disappeared in the presence
of EDTA, suggesting that MMP activities of 20-30 kDa, 50 kDa, and 70 kDa are expressed in mouse
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Fig. 1 Macroscopy of adenomyosis uteri induced in pituitary-grafted mice. (A) Normal mouse uterus. (B)
Mouse uterus with adenomyosis uteri. Tumorous protrusions of adenomyosis uteri are visible.
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Fig. 2 Microscopy of adenomyosis uteri induced in pituitary-grafted mice.
uterus with endometrium and double (inner and outer) layers of the
x20; (B) Uterus with focal adenomyosis, which invades only the inner muscle layer of

eosin. (A) Normal

myometrium.

the myometrium, leaving the outer layer intact.
which invades both the inner and the outer layers of the myometrium.
uteri into the pelvic cavity is visible; (D) Uterus with highly invasive adenomyosis, X 40.

Staining was with hematoxylin and

x20; (C) Uterus with highly invasive adenomyosis,
X20. Extrusion of adenomyosis
Invasion of

adenomyosis through the double layers of myometrium is visible.

adenomyosis uteri.

3. 3 Detection of MMP-7 mRNA in mouse
adenomyosis uteri by RT-PCR and South-
ern blotting hybridization analysis

Considering the reported molecular weight of

MMP-7 in an activated form (19 kDa) and an in-

active form (28-29 kDa)'?, the enzyme activity of

MMP identified in the band of 20-30 kDa in gela-

tin zymography may possibly be identical with the

MMP-7. Accordingly we next examined whether

MMP-7 mRNA might be expressed in the mouse

adenomyosis uteri by RT-PCR, as is shown in

Fig. 4A. The result showed that the band of 440

bp PCR product was present in normal mouse

uterus (lane 1), and mouse adenomyosis uteri

(lane 3). Mouse postpartum uterus (lane 2) and

mouse kidney (lane 4) were used as positive con-

trols for the gene expression.!®?%27)
The band of 440 bp PCR product was hybrid-
ized with mouse oligonucleotide MMP-7 probe by
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Fig. 3 Gelatinase activity in mouse adenomyosis
uteri. The enzyme activities were measured
in the absence or in the presence of EDTA in
extracts from uterus with highly invasive
adenomyosis (lane 1), and those from normal
uterus (lane 2).
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Southern blotting hybridization (Fig.4B). MMP-7 mRNA was clearly detected in comparable amounts
in normal mouse uterus (lane 1) and uterus with adenomyosis uteri (lane 3). The results suggest that
the overexpression of enzyme activity observed in mouse adenomyosis uteri may not be controlled solely
at mRNA level.

3. 4 Detection of MMP-7 mRNA in human adenomyosis uteri by RT-PCR

The involvement of MMP, MMP-7 in particular, in the development of adenomyosis uteri in the
mice adenomyosis uteri led us to investigate expression of MMP-7 in human adenomyosis uteri. The
expression of MMP-7 mRNA in adenomyosis uteri was examined by RT-PCR, as is shown in Fig.5.
Colon cancer was used as positive control for the gene expression'®?®. The result showed that a band
of 440 bp PCR product was present in normal uterine endometrium (lane 1), adenomyosis uteri (lanes 2
and 3), uterine adenocarcinoma (lane 4). Thus, the expression of MMP-7 mRNA is present in human
adenomyosis uteri as well as in human normal endometrium.

3. 5 Western blot analysis of MMP-7 expression in human adenomyosis uteri

The comparable expression of MMP-7 mRNA demonstrated in adenomyosis uteri and normal uter-
ine endometrium led us to examine whether the activity of MMP-7 might be regulated at post-tran-
scriptional levels. Accordingly we performed Western blot analysis in the same samples with those used
in the study on the expression of the MMP-7 mRNA. The representative results are shown in Fig. 6.
Larger amounts of immunoreactive MMP-7 (both 28 kDa and 20 kDa bands) were detected in human
adenomyosis uteri (lanes 2 and 3) in comparison with those in normal uterine endometrium (lane 1).
The data suggest that an enhanced expression of MMP-7 protein in human adenomyosis uteri may be
ascribed to the up-regulation at post-transcriptional levels.

3.6 Effect of menstrual cycle on the expression of MMP-7 in human adenomyosis uteri

MMP-7 is specifically expressed only in the glandular cells epithelium of the endometrium. In the
normal endometrium MMP-7 has been reported to be expressed during proliferative (cycle day 3-15),
late secretory (cycle day 25-27) phases and menstrual period (cycle day 0-2), but be absent in the early
to mid secretory phase (cycle day 16-24)'". Therefore, we used immunohistochemistry to localize
expression of MMP-7 in cells of adenomyosis uteri during proliferative and early to mid secretory
phases. Of the total 40 cases examined by the histological dating of menstrual cycle phase, 23 cases
were in proliferative phase, 17 cases in early to mid secretory phase (Table1). The MMP-7 expression
of the epithelial cells of adenomyosis uteri was compared with that of intact uterine endometrium
obtained from the same case. Representative results are shown in Fig.7. In the intact endometrium,
the epithelial expression of MMP-7 was faint in proliferative phase (Fig.7A left), and almost undetecta-
ble in mid secretory phase (Fig. 7B left). The expression of MMP-7 was greatly enhanced, however, in
the epithelial cells of human adenomyosis uteri, whether in proliferative phase (Fig.7A right) or in mid
secretory phase (Fig. 7B right).

The effect of menstrual cycle on the expression of immunoreactive MMP-7 was examined semi-
quantitatively by scoring for the intensity of the staining, as is shown in Fig.8. MMP-7 expression in
the adenomyosis uteri was significantly higher than that in the intact endometrium, whether during in
the proliferative phase (mean=+SD, 2.240.2 versus 1.2+0.3, P<0.01) or in the early to mid secretory
phase (mean=*SD, 2.1+0.3 versus 0.1%£0.2, P<0.001). The result indicates that MMP-7 in
adenomyosis uteri is constantly overexpressed during the menstrual cycle, whereas that in the intact
endometrium is regulated during the menstrual cycle.

4. Discussion

The present study demonstrated the overexpression of MMP-7 protein in both experimental
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Fig. 5 Expression of MMP-7 mRNA in human sam-
ples by RT-PCR. Human colon cancer tissue
was used as positive control for the gene
expression. Sample used are human uterine
endometrium (lane 1), human uterine
adenomyosis (lanes 2 and 3), human uterine
adenocarcinoma (lane 4), and human colon
. = 600 - cancer (lane 5).
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Fig. 4 Expression of MMP-7 mRNA in mouse
adenomyosis uteri and normal mouse en-
dometrium by RT-PCR and Southern blotting
hybridization analysis. Mouse postpartum
uterus and mouse kidney were used as posi-
tive controls for the gene expression. (A)
The expression of MMP-7 mRNA by RT-
PCR was examined in normal mouse uterus
(lane 1), mouse postpartum uterus (lane 2),
mouse adenomyosis uteri (lane 3), and mouse
kidney (lane 4). (B) Southern blot hybridi-
zation analysis of each RT-PCR product with
mouse MMP-7 oligonucleotide probe. The
mouse MMP-7 probe was used to hybridize
with each 440bp PCR product in normal
mouse uterus (lane 1), mouse postpartum

uterus (lane 2), mouse adenomyosis uteri M 1 2 3 4 5

(lane 3), and mouse kidney (lane 4).

8228

Fig. 6 Western blot analysis of human samples.
Samples used are the same with those giving
the results in Fig.5: normal human en-
dometrium (lane 1), human adenomyosis
uteri (lanes 2 and 3), human uterine
adenocarcinoma (lane 4), and human colon
cancer (5).
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Fig. 8 Semi-quantitative scoring for the expression
of MMP-7 in human adenomyosis uteri in
defferent phases of the menstrual cycle. The
intensity of staining for immunoreactive
MMP-7 expression was scored as follows: 3
for intense staining ; 2 for moderate staining ;
1 for weak staining; 0 for staining not
significantly greater than that of the control
slide. Each bar represents mean scores = SD
of 23 cases in proliferative phase and 17 cases
in early to mid secretory phase. E intact
endometrium ; [ , adenomyosis.

Fig. 7 The expression of immunoreactive MMP-7 in
human adenomyosis uteri in defferent phases
of the menstrual cycle. Expression of im-
munoreactive MMP-7 was examined in
adenomyosis uteri and intact uterine en-
dometrium obtained from the same cases.

(A) Adenomyosis uteri (right) and intact
uterine endometrium (left) in prolifer-
ative phase; X20.

(B) Adenomyosis uteri (right) and intact
uterine endometrium (left) in early to
mid secretory phase. X20.

adenomyosis uteri in mice and human adenomyosis uteri by gelatin zymography and Western blot analy-
sis. MMP-7 protein was constantly overexpressed during menstrual cycle, whereas the intact en-
dometrium obtained from the same case with adenomyosis uteri is regulated during menstrual cycle. As
far as we know, our report on the demonstration of MMP enzyme activity in adenomyosis uteri was the
first that investigated the correlation between MMP enzyme activities and the development of
adenomyosis uteri.

To assess the involvement of MMP activity in the development of adenomyosis, we took advantage
of a mouse model for adenomyosis uteri induced in pituitary-grafted mice?®*"***%.  This model is a
well-established animal model for adenomyosis uteri, in which a rapid and frequent induction of
adenomyosis uteri permits to study the origin of this lesion. In fact, seven out of the ten grafted mice
developed adenomyosis uteri, thus providing enough tissue material for the present studies.

Of the three MMP activities (20-30 kDa, 50 kDa, and 70 kDa) demonstrated by gelatin zymography
in highly invasive adenomyosis uteri (Fig.3), we are most interested in the enzyme activity of 20-30
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kDa, because this lower molecular weight band was the constant band observed in uterine extracts from
examined all the mice with the invasive adenomyosis uteri. No MMP enzyme activity was demonstrat-
ed in the extracts obtained from either uterus with less invasive adenomyosis or histologically normal
uterus. The association of the MMP enzyme activity of 20-30 kDa with the highly invasive adenomyosis
uteri suggests that this MMP activity may have an important role on its development. As far as the
molecular weight is concerned, MMP enzyme activity of 20-30 kDa corresponds to the reported low
molecular weight MMP-7, which has the molecular weight of 28-29 kDa in an inactive form and 19 kDa
in an activated form!®. The subsequent demonstration of MMP-mRNA in mouse adenomyosis uteri
indicate that the MMP enzyme activity of 20-30 kDa is MMP-7.

MMP-7 (Pump-1, matrilysin) is a zymogen, which is converted to an active form to display cata-
Iytic activity against a broad range of extracellular matrix substrates including proteoglycans, gelatin,
fibronectin, laminin and elastin®?”?®, The expression of MMP-7 mRNA in adenomyosis uteri was com-
parable to that in the normal endometrium (Figs.4 and 5). Thus, the enzyme activity of MMP-7 is
likely to be regulated at secretion levels and by means of enzyme activation machinery. Total MMP
activity is determined by the amount of zymogens produced, the extent to which the zymogens are
converted to active forms, and the effect of the tissue inhibitors of matrix metalloproteinases
(TIMPs) %% Mechanism responsible for MMP-7 activation has been reported to be similar to that for
other MMPs, and involve an activator proteinase such as serine proteinase®®.

Progesterone has been reported to inhibit the expression of endometrial MMP-7*%%%, QOverexpres-
sion of MMP-7 protein in adenomyosis uteri irrespective of the menstrual phases (Fig.8) suggests that
adenomyosis uteri may be insensitive to the inhibitory effect of progesterone. In fact, clinical experi-
ences show that adenomyosis uteri do not respond to progesterone therapy. Inhibitory effect of proges-
terone on the expression of endometrial MMP-7 has been shown to be mediated by stromal-derived
growth factor beta (TGF-beta)*®. MMP-7 promoter contains sequences with a high homology to the
TGF-beta inhibitory element originally identified in the rat stromelysin promotor®®. On the other hand,
epidermal growth factor (EGF) has been shown to up-regulate MMP-7 and other MMPs*®. His-
tological studies on the adenomyosis uteri in the mouse model have shown that the invasion of en-
dometrial parenchyma into the myometrium is preceded by the invasion of endometrial stroma proceed-
ing through loose connective tissues in the myometrium?®??. Thus, defective stromal-epithelial interac-
tions may be involved in the pathogenesis of the overexpression of MMP-7 in adenomyosis uteri. Since
the expression of MMP-7 has been reported to be decreased by all-trans retinoic acid (ATRA)@,
ATRA as anti-MMP-7 therapeutic agent may possibly be effective in the treatment of human
adenomyosis uteri.

In conclusion, the data are consistent with an idea that constantly enhanced synthesis of MMP-7 in
the epithelial cells of adenomyosis uteri.contributes to its invasion into the myometrium.
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TEBRGEZ, FTENEER, BERR>S22ER
G %2 i 2 7o, TEHRBANCHEELEET SR
MRETH D, TERGEOREMEBITRLD, HE
WEHBL T L Z0EBFEIZEENEEZ b > Ty
3Lz 60, RERVEROBEFICEORE -« 55
WL 2B OGFENRBEE NS, FH, VAT
ERBEE T VEERL, =Y ATFERBEDRER
UHER & MMP = OBIRE LT 2 T o0z, &6
2, £ NFEBRBEIDWT S EERER 2TV,
MMP OHEBHREC DWW THMRE &L, UTOBE
iG> AFEREHEMBE FVz gelatin zymo-
graphy BT, EETFEEETIIRD ONRr o7
20~30 kDa @ & 4> F & gelatinase ¥& ¥ % & ®,
EDTA wTHilani- 2 & L D4aTFE 20~30kDa @
MMP OBSHI & Rl ZOFICER SN
MMP % MMP-7 £ #E L, RT-PCR, southen blot
hybridization iz & D ¥ET L7RER, TERBE, EE
T BB MMP-7 © mRNA HRD cDNA OR

EEPz, £, b MFEREERR BT 285
THEREEFEE RS, & 512 western blot hybridiza-
tion KB W T b FEIRHE, LE FEHERZGIL
MMP-7 OIEHBED 5Tz, & OGBS iR
T, MMP-7 1, EEFENE, FEBRHEDR
A & b1, M OAFER L, EEFENE
TIBEFEH O AT FHIR L TWw A DI K L, BETERE
MR C IR 75 PR w2 E a8 W R0 A%
Bilchrrbod@oonl, UELD, =72, &
FFEBSEIZB W TMMP-TESELTB D,
MMP-7 %, BEEEfzr»b 5T, BBMicos, IF
HEABRLUBIFIRL vz, £z, MMP-71, EE
FEANE, FEWRGEZMMEABR L b1 mRNA b
NTHELTWBE DD, FEBRBEDAIZBWTRE
BT EREE L TCWA I PR ST, IO
EHE LT E T O ZFTEAES FEHEA~DOR
T, BEEEECEE L T3 aJREEN R s 7,



