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The effects of a new synthetic gestagen 17α-acetoxy-3β-butanoyloxy-6-methyl-pregna-
4,6-dien-20-on (ABMP) and reference drug progesterone on rat skin fibroblasts were
evaluated by variations in lysosomal enzyme activity (cathepsin D and β-glucosidase).
Our results suggest that ABMP exhibits lysosomotropic properties, which depended on
its concentration and time of treatment. The direct effect of progesterone on lysosomal
enzyme activity in skin fibroblasts was compared to the influence of systemic treatment
with gestagens on skin lysosomes. The data indicate that local application of gestagen
preparations holds much promise for the therapy of skin diseases accompanied by
increased proliferation (e.g. psoriasis).
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Gestagens are extensively used in clinical practice
and, particularly, in gynecology for the therapy of
dysfunctional metrorrhagia, sterility, amenorrhea,
mastopathy, and mastodynia [6].

Previous studies showed that progesterone and
some other sex steroids regulate a variety of patho-
physiological processes in the skin during psoriasis,
aging, and wound healing [7,10]. Progesterone de-
creases vascular permeability, reduces the severity
of cyclic edema in the connective tissue stroma,
and inhibits proliferation and mitotic activity of the
epithelium in organs and target cells [10]. Proge-
sterone has antiinflammatory activity, which is si-
milar to that of glucocorticoids. These properties of
progesterone are mainly related to its influence on
the lysosomal apparatus in skin cells [3,5]. Lyso-
somal enzymes are involved in the development of
skin diseases, including atopic dermatitis and pso-
riasis [2,5]. A detailed study of the mechanism for
action of progesterone and other gestagens should

be performed to use these drugs in the therapy of
skin diseases.

Here we studied the effects of single treatment
with a new synthetic gestagen 17α-acetoxy-3β-bu-
tanoyloxy-6-methyl-pregna-4,6-dien-20-on (ABMP)
and reference drug progesterone on activity of lyso-
somal enzymes (cathepsin D and β-glucosidase) in
fibroblasts of intact rat skin.

MATERIALS AND METHODS

Experiments were performed on cultured fibroblasts.
These cells were isolated from the skin of newborn
male rats and cultured in Carrel glass vessels in
standard DMEM (PanEko) containing 10% fetal bo-
vine serum (PanEko), 100 µg/ml L-glutamine
(N. F. Gamaleya Institute of Epidemiology and Mi-
crobiology), and 40 µg/ml gentamicin sulfate (Ve-
rofarm). For subculturing or experiments the fibro-
blasts were harvested from the glass surface with
0.25% trypsin. Enzyme activity of trypsin was inac-
tivated with 5-10 ml complete medium (DMEM
and serum). The number and viability of cells were
estimated in a Goryaev chamber after staining with
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0.1% trypan blue. The hormone in final concentra-
tions of 10—7, 10—5, and 10—3 M was added to the
suspension of fibroblasts. Total cathepsin D acti-
vity, free cathepsin D activity [1], and β-gluco-
sidase activity [14] were measured. Total enzyme
activity was estimated with Triton X-100 in a final
concentration of 0.1%. Functional activity and bin-
ding of the enzyme to lysosomal membranes were
evaluated from the free/total activity ratio (in per-
cents). Protein content was measured by the me-
thod of Lowry [12].

The results were analyzed by nonparametric
Kruskal—Wallis test and Newman—Keuls test.

RESULTS

Comparison of our results with previous data on rat
skin homogenates (derma and epidermis) showed
that activity of lysosomal enzymes in fibroblasts is
similar to that in the derma of male rats (Table 1) [4].

Progesterone induces a dose-dependent decrea-
se in total activity of cathepsin D and β-glucosidase
in fibroblasts, which attests to its possible direct
effect on the enzymes. This effect is not mediated
by progesterone interaction with the receptor, be-
cause normal skin fibroblasts have no progesterone

receptors [3,8]. The decrease in the percentage of
free enzyme activity was observed only after addi-
tion of progesterone in the highest concentration
(10—3 M). These changes were probably related to
the stabilizing effect of progesterone on the lipid
bilayer of lysosomal membranes. Progesterone in
lower doses did not produce this effect. Similar
results were obtained in previous in vitro studies of
the effect of progesterone on tissue homogenates
from intact skin of male rate [3]. Enzyme activity
returned to normal 24 h after single treatment with
the hormone, which was probably associated with
metabolic transformation of progesterone and syn-
thesis of new enzymes.

As differentiated from progesterone, free ca-
thepsin D activity in fibroblasts decreased by 22.2%
after 30-min incubation with ABMP in a concen-
tration of 10—7 M. Total enzyme activity remained
practically unchanged under these conditions. Ca-
thepsin D activity in fibroblasts after 1-h incubation
with 10—7 M ABMP did not differ from that ob-
served after exposure to this compound for 30 min.
The percentage of free enzyme activity decreased
by 32.4% under the influence of ABMP in a con-
centration of 10—5 M and remained unchanged over
12 h after treatment. This parameter returned to

TABLE 1. Effect of Gestagens on Activity of Lysosomal Enzymes (µmol/min/mg protein, M±m)

Control 0.30±0.04 0.18±0.03 57.7±4.0 1.00±0.06 0.38±0.04 39.0±2.3

Progesterone, 30�min incubation

10—7 M 0.20±0.04* 0.10±0.02* 55.1±0.7 0.80±0.04 0.28±0.02* 36.7±1.5

10—5 M 0.17±0.01* 0.09±0.02* 55.0±1.5 0.78±0.05* 0.31±0.05 37.0±1.0

10—3 M 0.15±0.01* 0.07±0.02* 46.6±1.2* 0.58±0.05* 0.12±0.02* 23.0±1.2*

ABMP, 30�min incubation

10—7 M 0.30±0.02 0.14±0.01* 44.2±1.2 1.05±0.03 0.40±0.04 38.7±1.2

10—5 M 0.30±0.04 0.09±0.03* 25.3±2.0* 1.20±0.05* 0.48±0.02* 42.8±0.8

10—3 M 0.29±0.01 0.06±0.04* 21.5±1.5* 1.30±0.05* 0.59±0.05* 46.5±1.2*

Progesterone, 1�h incubation

10—7 M 0.21±0.05* 0.11±0.01* 56.3±2.3 0.80±0.07 0.30±0.07 37.8±2.0

10—5 M 0.20±0.04* 0.10±0.01* 55.5±3.0 0.80±0.05 0.32±0.06 37.2±2.1

10—3 M 0.18±0.04* 0.08±0.01* 46.5±3.0* 0.60±0.95 0.14±0.05* 23.4±3.0*

ABMP, 1�h incubation

10—7 M 0.29±0.03 0.14±0.04* 43.2±4.1* 1.10±0.05 0.36±0.02 38.2±3.3

10—5 M 0.30±0.04 0.07±0.02* 22.1±3.5* 1.15±0.01 0.52±0.02* 45.3±3.0*

10—3 M 0.25±0.04 0.045±0.030 18.1±3.0* 1.20±0.02 0.60±0.01* 51.0±4.0*

Note. Mean values of 4-6 experiments; *p<0.05 compared to the control.
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normal in the follow-up period. ABMP in a concen-
tration of 10—3 M was more potent that proges-
terone in decreasing the percent of free enzyme
activity (Table 1).

ABMP in a concentration of 10—7 M had little
effect on β-glucosidase activity. As differentiated
from progesterone, ABMP in a concentration of
10—5 M increased β-glucosidase activity. Free en-
zyme activity increased by 25% after 30-min expo-
sure to ABMP in a concentration of 10—5 M, which
reflected a decrease in β-glucosidase binding to the
membrane and are probably associated with acti-
vation of the enzyme. After 1-h incubation with
ABMP, total β-glucosidase activity in skin fibro-
blasts did not differ from that after 30-min incu-
bation, while free activity increased by 37%, which
was probably related to stimulation of de novo
enzyme synthesis (Table 1). Previous studies sho-
wed that this effect is typical of glucocorticosteroids
[4]. It cannot be excluded that ABMP possesses
partial glucocorticoid activity.

Hence, progesterone and ABMP produce vari-
ous effects on lysosomal enzyme activity in rat skin
fibroblasts. Progesterone has a modulatory effect
on both enzymes. The maximum decrease in en-
zyme activity and increase in the strength of en-
zyme binding to the lysosomal membrane are ob-
served under the influence of progesterone in a
concentration of 10—3 M. As differentiated from
progesterone, ABMP increases total and free acti-
vities of β-glucosidase. Of particular interest is the
fact that gestagen inhibits activity of cathepsin D
involved in proteolytic activation and proteolytic
degradation of intracellular proteins and, probably,
playing a role in invasion and metastatic dissemi-
nation of malignant cells due to its destructive ef-
fect on the extracellular matrix. This is why cathep-
sin D often serves as a biological marker of malig-
nant tumors [13]. Cathepsin D expression increases
during wound healing, psoriasis, and skin cancer
[11]. Moreover, cathepsin D is an important media-
tor of cell apoptosis (increase in caspase activity
and change in the mitochondrial membrane poten-
tial are preceded by activation of cathepsin D) [9].

Study of lysosomal enzyme activity during skin
inflammation and evaluation of the effect of gesta-
gens are of considerable interest.

Both hormones can be used for the therapy of
skin diseases associated with increased activity of
cathepsin D (e.g., in psoriasis). It should be em-
phasized that ABMP increases β-glucosidase acti-
vity, which is also elevated in psoriasis. Therefore,
progesterone decreasing β-glucosidase activity is
preferable for the treatment of this condition. The
direct effect of progesterone on lysosomal enzyme
activity in skin fibroblasts was compared to the in-
fluence of systemic treatment with gestagen on skin
lysosomes. The data indicate that local application
of gestagen preparations holds much promise for
the therapy of skin diseases accompanied by in-
creased proliferation (e.g. psoriasis).
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