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Matrix metalloproteinases belong to the key effectors of tissue remodeling in health and
disease. Matrix metalloproteinases -2 and -9, the most prevalent representatives of this
family, are expressed in the endometrium. Chronic endometritis concomitant with
sterility and spontaneous abortions is associated with decreased content of matrix
metalloproteinases in the endometrium. Chronic endometritis combined with sterility
correlates with decreased serum activities of matrix metalloproteinases -2 and -9, which
returns to normal after recovery. Measurements of serum activities of matrix metallo-
proteinases -2 and -9 are proposed for monitoring of the dynamics and treatment
efficiency in chronic endometritis.
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Implantation and development of the placenta are
the most intricate processes in developmental bio-
logy. Realization of these key reproductive func-
tions requires balanced cooperation between grow-
ing body tissues and maternal organism. Matrix
metalloproteinases (MMP), expressed by invasive
cells of the fetal origin and by endometrial cells, are
involved in this cooperation. The MMP family is a
group of structurally related zinc-dependent endo-
peptidases normally destroying the basal membra-
nes (BM) and extracellular matrix (ECM) [5]. They
are produced in an inactive state, are transported to
the extracellular space, and activated there under the
effects of other proteases [10]. The sources of MMP
in the endometrium are fibroblasts, vascular wall
endotheliocytes, macrophages, and neutrophils [5].

The leading role in ECM remodeling during
implantation belongs, among other factors, to
MMP-2 and MMP-9 [6,13]. MMP-9 provides con-
trolled degradation of BM, while MMP-2 is respon-
sible for adequate level of basal MMP activity. Dis-

orders in MMP expression in the endometrium are
associated with disorders in implantation and ste-
rility. Low level of MMP-2 gene expression in the
endometrium is detected in women suffering from
habitual miscarriages [4]. After extracorporeal fer-
tilization a significant difference between MMP-2
activity in women with effective conception and its
failure can be detected as early as on day 3 after
embryo implantation [3]. Chronic inflammatory
process in the endometrium is an important cause
of sterility, habitual miscarriages, and failure of
extracorporeal fertilization [14]. Therefore, study of
MMP-2 and MMP-9 expression and activity in chro-
nic endometriosis is an important task.

A relationship between changes in the balance
between MMP levels in the serum and pathological
focus in diseases of the female reproductive system
is demonstrated. In patients with gestosis, activity
of MMP-2 increases in the serum [12] and umbilical
artery [7]. Preterm delivery is associated with in-
creased concentration of MMP-9 in the amniotic
fluid [3] and serum [11]. Endometriosis is charac-
terized by not only typical changes in MMP balance
in the eutopic and ectopic endometrium [10], but also
shifts in serum MMP-2 activity [9]. Decreased con-
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tent of MMP-9 in the endometrium is fraught with
the risk of spontaneous abortion, including that in
chronic endometritis [1].

We studied the relationship between serum
MMP-2 and MMP-9 activities and chronic inflam-
matory process in the endometrium.

MATERIALS AND METHODS

The study was carried out in 11 women (mean age
29.1±2.3 years) with chronic endometritis and ste-
rility receiving standard combined etiotropic ther-
apy. Control group consisted of 5 healthy women.
The serum was analyzed on days 5-7 of the men-
strual cycle before and on days 5-7 of the cycle 2
months after therapy; in controls serum was ana-
lyzed on days 5-7 of the cycle.

Serum activities of MMP-2 and MMP-9 were
measured by electrophoresis in 8% polyacrylamide
gel after Laemmli [15]. The sera were diluted with
a buffer (62.5 mM Tris-HCl, 2% sodium dodecyl-
sulfate, 10% glycerol, pH 6.8), applied onto gel
containing 8% acrylamide/bis-acrylamide mixture
(37.5:1), 0.125 M Tris-HCl (pH 6.8), 0.1% sodium
dodecylsulfate) and separated by electrophoresis at
30 mA constant current. The gel was washed (2×30
min) at 20oC in the incubation buffer (5 mM Tris-

HCl, 2.5% Triton X-100, pH 7.5), stained with 2%

tilled water at room temperature, and then dried.

RESULTS

The gel after electrophoretic separation of sera from
7 patients with chronic endometritis combined with
sterility before etiotropic therapy is shown in Fig.
1 (1-7). The gel with sera from other 4 women with
chronic endometritis before (8-11) and after ther-
apy (12-13) is shown in Fig. 2. Activities of MMP-2
and MMP-9 in 3 sera from control group (healthy
women) are shown in Fig. 3. Different intensities
of white bands in the gels corresponding to MMP-2
and MMP-9 indicate a decrease in MMP activity on
days 5-7 of the cycle in the sera from women with
chronic endometritis and sterility before therapy,
while after clinical and histological recovery these
parameters returned to normal.

A decrease in serum MMP-2 activity was obser-
ved in women with chronic endometritis combined
with sterility (Figs. 1, 2) in comparison with samp-
les from patients after effective treatment and from
controls (Fig. 3), which is in line with decreased
activity of MMP-2 gene in the endometrium of wo-
men suffering from habitual miscarriages [3]. Our

Fig. 1. Serum activities of MMP-2 and
MMP-9 (matrix metalloproteinases) in
patients with chronic endometritis before
therapy (1-7). Here and in Figs. 2, 3:
white bands at ~67 kDa correspond to
MMP-2; arrow shows double bands
within ~88-90 kDa, corresponding to
MMP-9 and proMMP-9; activity at the
level of ~118 kDa corresponds to MMP
complexes with other serum proteins.
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Fig. 2. Serum activities of MMP-2 and MMP-9 in
patients before and after therapy of chronic
endometritis. 8-11: before therapy; 12 and 13: with
application of sera from patients Nos. 8 and 9
collected after therapy and histologically con-
firmed clinical recovery.
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findings also attest to decreased serum MMP-9 acti-
vity in patients, which correlates with the results of
immunohistochemical evaluation of MMP-9 in the
endometrium of women with habitual miscarriages
[1]. Low level of MMP-9 in the endometrium in-
creases the risk of spontaneous abortion, while high
level of this protein can serve as a prognostic sign
of favorable completion of gestation [1]. Presum-
ably, abnormal activity of serum MMP-2 and MMP-
9 in chronic endometritis combined with sterility
reflects imbalance of matrix proteins in the endo-
metrium, characteristic of this disease. Normalization
of serum MMP activity after therapy corresponds to
clinical recovery confirmed histologically and pre-
sumably indicates intensive processes of proteolysis
of coarse fibrous stromal proteins, typical of chronic
inflammation foci, e. g., collagens I and III [5,8,10].

Structural BM proteins are the main substrate
for MMP-9 [6,13]. This enzyme is essential for
implantation (one of the stages is controlled de-
struction of BM). Decreased activity of endometrial
MMP-9 is a pathogenetic factor indicating impos-
sibility of effective implantation [1]. MMP-2 is a
protein whose abnormal expression in the endo-

metrium is associated with sterility and spontaneous
abortion [3]. Presumably, changes in serum acti-
vities of MMP-2 and MMP-9 in chronic endomet-
ritis combined with sterility reflect disorders in the
expression these proteins in the endometrium.

Hence, evaluation of the endometrial status by
measuring serum protein activities is an alternative
to invasive methods for complex diagnosis and
monitoring of treatment efficiency in chronic endo-
metritis combined with sterility.
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Fig. 3. Normal serum activities of MMP-2 and MMP-9 in 3 healthy
women. 1-3: serum of controls collected on days 5-7 of the cycle.
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