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PERIMENOPAUSAL INFLUENCE ON SKIN,
HAIR AND APPENDAGES

J. B. SCHMIDT

THE SKIN AS AN ENDOCRINE
TARGET ORGAN

Numerous functions of the skin are
subject to hormonal influences in all
phases of life. In infancy, maternal an-
drogens can cause steroid acne, and
from puberty the increasing levels of
adrenal androgens have an effect on
the skin. With the right genetic predis-
position, the sebaceous gland-stimulat-
ing effect of androgens [1] is a co-factor
for the development of acne in adoles-
cents. To a lesser degree, gestagens can
also stimulate the activity of the seba-
ceous glands [2] — a condition that is
clinically relevant due to possible acne
flares during pregnancy, the common
premenstrual exacerbation of acne, as
well as the late manifestations of pre-
menopausal acne.

In contrast to these stimulating ef-
fects on the sebaceous gland, the
estrogens have an inhibiting effect [3].
A decrease in size of the sebaceous
gland and sebum-inhibiting effects of
estrogen administration led to the —
meanwhile historical — treatment of
acne with estrogens.

In animal trials, proliferation-pro-
moting effects of estrogens on hair fol-
licles were also observed, a condition
that may indirectly explain postpartum
hair loss. The hair follicles, which are
subject to stronger estrogen influences
during the last trimester, are synchro-
nized in the anagen phase. The post-

partum decrease in estrogen level once
more leads to normal mosaic-like dis-
tribution of the hair growth cycles and
thus to loss of the hairs that were pre-
viously in a prolonged growth phase.
Although the growth-promoting effect
of estrogens on the hair can be regard-
ed as confirmed and has in practice led
to the therapy of hormonal hair loss
with hair tinctures containing estrogen,
there are no extensive clinical studies
that sufficiently document the therapy
success of estrogens in hair loss.

Recently, the attention of dermatolo-
gists has been focused more strongly
on the second major period of hormo-
nal changes in the life of women: the
climacterium and the menopause. The
association with those signs of skin
ageing that occur for the first time dur-
ing this period is evident. Although
ageing of the skin has complex, multi-
factorial causes, the effects of estrogens
on the structures involved in ageing
still provide an empirical indication of
the causality of estrogen deficiencies in
the ageing process of the skin.

SKIN AGEING: MORPHOLOGY,
FUNCTION, INTERACTIONS WITH
ESTROGENS

The first visible signs of skin ageing are
often a slackening of the facial contour
and the presence of small wrinkles,


http://www.kup.at/cd-buch/8-inhalt.html

146 Perimenopausal Influence on Skin, Hair and Appendages

which become noticeable around the
age of 40 to 45. At the same age in life,
women also observe increasing dry-
ness of the skin, which can often cause
itchiness.

These clinical signs of so-called
“endogenous” skin ageing — genetically
coded, but subject to endogenous,
metabolic influences —, which also
manifest themselves in skin areas that
are protected from UV radiation by
clothing, differ clearly from the sym-
ptoms of “exogenous” UV-mediated
“photo-ageing”. This is characterized
by yellowish, elastically thickened skin
with deep wrinkles, actinic keratoses
and irregular pigmentation.

The histological status of older skin
reflects the functional changes and cor-
relates with the clinical aspects of the
skin. The primary symptom is the re-
duced thickness in all three main layers
of the skin (epidermis, dermis, subcutis).
The cutaneous appendages (sebaceous
glands, sweat glands, hair follicles) also
show reduced size and the lumen of
the skin vessels is reduced. This results
in a reduction of the hydrolipid film
that is responsible for the smoothness
and moisture of the skin surface, and in
thinning of the hair, which grows more
slowly and with less density. The skin,
which is now poorly vascularized,
becomes pale.

Atypical mitoses occur in the basal
layer of the epidermis, making the de-
velopment of skin carcinomas possible.
The natural moisturizing factor (NMF)
localized in the epidermis — a mixture
of amino acids, uric acid, sugar com-
pounds and others — decreases quanti-
tatively in accordance with the de-
crease in thickness of the epidermis,
whereby the epidermal skin moisture
level is reduced.

In the dermis, there are distinct
changes to the collagen and elastic
connecting tissue with an increase of

type | collagen in the old skin, and frag-
mentation of the elastic fibers responsi-
ble for loss of skin elasticity and firm-
ness.

The subcutaneous fatty tissue has
mechanical and thermal protection
properties as well as hormone meta-
bolic properties. The conversion of
androgens into estrogens induced by
the enzyme localized in the fatty tissue,
aromatase, makes a quantitatively rel-
evant contribution towards the total
estradiol level in the human, so that a
significant reduction of the fatty tissue
layer can contribute towards the de-
crease in estrogen level. Borders bet-
ween estrogen deficiency symptoms in
the skin and estrogen deficiency due to
age-related fatty tissue atrophy are
therefore fuzzy.

The estrogen stimulation ability of
the skin has been documented by the
detection of estrogen receptors in nor-
mal skin, in acne and in hirsutism [4,
5]. In immuno-histochemical studies,
estrogen-binding sites were detectable
in the basal keratinocytes, sebaceous
glands and skin vessel endothelia, and
in fibroblasts — structures that are in-
volved in the ageing process [6]. There-
fore, it may be assumed that the stimu-
lating estrogen influences on the skin
decrease with increasing estrogen defi-
ciency.

Positive effects of estrogens on the
dermal connecting tissue are known
both for the basic substance, with an
increase in acid mucopolysaccharides
and hyaluronic acid and the consecu-
tive increase in dermal water storage
[7], and from the influence of estrogens
on collagen connecting tissue and
structural improvement of elastic fibers
due to estrogen [8].

The experimentally confirmed effects
are clinically relevant: in gynecology,
an increase in the mitotic activity of
vaginal cells in the therapy of vaginal
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atrophy with estrogen ointments has
long been exploited. The increase in
epithelial proliferation rate and the der-
mal effects of the estrogens contribute
towards an increase in the skin thick-
ness of postmenopausal women with
hormone replacement within 5 months
of the beginning of therapy [9]. In con-
trast, an ovarectomy or the menopause
leads to a significant reduction in skin
thickness after only a few months [10].
Studies in primary fibroblast cultures
of different age groups show linear re-
gression of collagen-I and -Ill synthesis
with increasing age, with a reduction
by 29% in women over the age of 49
[11]. However, in a retrospective study
significantly higher collagen-IIl levels
were measurable in fibroblast cultures
from women with long-term hormone
replacement than in those of a control
group without hormone replacement.
Only six months after hormone re-
placement, significant increases in col-
lagen-11l were however detectable.
Whilst the beneficial effects of sys-
temic hormone replacement on indi-
vidual skin parameters were initially
documented histologically or in cell
cultures, more recent studies demon-
strate the positive effects of hormone
replacement therapy (HRT) on mainte-
nance of the physiological skin func-
tion and protraction of the signs of ag-
ing in the skin. Especially the reduction
of elasticity of the skin, which pro-
gresses at a rate of about 1.5 % per year
as of the menopause [13], is limited by
systemic hormone replacement. Stud-
ies of age-associated rheological prop-
erties of the skin in different age groups
have shown that women with HRT
have a considerably lower loss of elas-
ticity of the skin than women without
hormone replacement [14]. The reports
of other authors also show clearly that
systemic hormone therapy has a posi-
tive effect on an important symptom of

ageing skin, namely elasticity, whilst
other properties such as depth of wrin-
kles or moisture of the skin are not
improved objectively [15]. The increase
in skin thickness that can be measured
by ultrasound [15, 16] reflects the in-
crease in rate of collagen-I and Il syn-
thesis in systemic hormone replace-
ment [16].

LocAL ESTROGEN THERAPY

Until recently, local therapy of the skin
with hormones was not an issue of
particular interest. Especially the risk of
possible systemic hormonal side effects,
but also the small number of studies of
estrogen effects in the skin are possible
explanations for the lack of extensive
dermatological studies to date. Possible
substances are estradiol and estriol.
The latter has a marked epidermotropic
effect [17] and no systemic hormonal
effects on the endometrium [18].

In a pilot study, significant improve-
ments in skin moisture, firmness and
elasticity of the skin, and skin vascu-
larization were observed after a treat-
ment period of 6 months in 17 meno-
pausal women who treated the facial
skin with 0.1% estriol ointment daily.
The depth of wrinkles also decreased
significantly in 56 % of the women, and
pore size was also decreased. The
effects of treatment occurred after 2.7-
3.8 months in 16/17 patients. The hor-
mone parameters, which were determ-
ined at monthly intervals, showed a
significant prolactin reduction [19].

In a further study, two groups of
postmenopausal women without hor-
mone replacement were treated with
0.01 % estradiol ointment (n = 10) or
with 0.3 % estriol ointment (n = 8).
Gynecological examinations were per-
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Figure 1a. Wrinkles before therapy with 0.3% estriol

ointment.

formed prior to commencement of the
therapy, after 3 and 6 months. Clini-
cally, the depth of wrinkles, firmness
and elasticity of the skin, skin moisture
and pore size were documented. The
clinical findings were objectivated by
measurement of wrinkle depth using
profilometry and measurement of skin
moisture using corneometry. Clini-
cally, the 0.3% estriol ointment was
slightly superior to the 0.01 % estradiol
ointment with regard to depth of wrin-
kles and pore size (Fig. 1 a, b). In all
patients in both groups, vasculariza-
tion, skin moisture and elasticity had
improved at the end of treatment. In
both groups, there were significant re-

Figure 1b. Wrinkles after therapy with 0.3 %
estriol ointment.

ductions in the depth of wrinkles (Table
1). The hormone levels for E2, FSH and
PRL showed no significant differences
between the baseline values and the
final values in the group treated with
estradiol ointment. Also the KPI index
did not show any change in both
groups [19]. With regard to side effects,
hyperpigmentation of the cheeks was
observed in one patient each in both
groups [20].

In a follow-up study, immuno-histo-
chemical studies of the collagen-I/col-
lagen-lll  fraction were performed.
These showed significant increases in
collagen-Ill at the end of therapy (Fig. 2
a, b). The other positive results were

Table 1. Clinical effects of treatment with estradiol ointment vs. estriol ointment on symptoms of

ageing skin in 58 patients

Estradiol 0.01% (n = 30)

Estriol 0.3% (n = 28)

Improvement
in
% patients

Weeks until
initial in
manifestation

Weeks until
initial
manifestation

Improvement

% patients

Vascularization 100
Firmness and

elasticity 100
Moisture 100
Depth of wrinkles 87
Pore size 73

9 96 7
13 96 11
9 96 8
16 89 17

19 61 16
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confirmed with a larger patient popula-
tion (30 vs. 30). However, in both groups
the hormone analyses showed signifi-
cant increases in prolactin.

In order to exclude systemic hormo-
nal side effects, it is therefore abso-
lutely necessary to limit the application
area and the dose of ointment applied
daily. The effects of estrogen ointment
on ageing processes in menopausal
women were also confirmed for conju-
gated estrogens in a randomized, dou-
ble-blind study [21]. Significant im-
provements in the wrinkles and an
increase in dermal and epidermal skin
thickness characterized the Premarin

group.

These first study results with local
hormone therapy for ageing skin showed
good results with minimal side effects.

Figure 2a. Collagen-IIl before therapy with topical

estriol.

Nonetheless, concentrations or appli-
cation surfaces with which local estro-
gen ointment therapy can be carried
out without the risk of hormone effects
due to systemic absorption are by no
means confirmed. These issues should
be investigated in further studies.

DISCUSSION

In addition to the new positive aspects
of multiple estrogen effects that expand
the therapeutic range of hormone re-
placement therapy, the role of
gestagens on the skin of the menopau-
sal woman, which are only known in
some aspects so far, must also be inves-

Figure 2b. Increase in collagen-Il after therapy
with topical estriol.
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tigated. From studies with sebaceous
glands and hair follicles, we know that
the gestagen effects on these structures
are diametrically opposed to those of
estrogen. In genetically predisposed
women, the promotion of sebaceous
gland activity and partial androgen ef-
fects on the hair follicle, which can
cause hair loss, may be an explanation
for the acne eruptions common in the
perimenopausal phase, or for the sup-
posed “climacteric” hair loss. Thus,
additive gestagen administration in
HRT is the "dark side” of hormone re-
placement therapy for dermatology.
Studies have shown that postmenopau-
sal women receiving estrogen/gestagen
therapy have significantly higher se-
bum levels than women receiving only
estrogen replacement [15]. Own stud-
ies have confirmed these results [22].
These findings are relevant mainly in
women with an acne predisposition, or
in women with a history of androgenic
hair loss. In such cases, an anti-andro-
gen such as cyproterone acetate should
be used as the gestagen component in
HRT.

The impact of a deficiency of other
hormones or growth factors such as
somatotropin, IgF-1, epidermal growth
factor or fibroblast growth factors on
skin ageing are worth discussing al-
though results have remained rather
poor, to date [23].

Ageing skin in the perimenopausal
phase presents itself as a consequence
of complex processes, among which
the hormone deficiencies certainly
play a role to which not enough
attention has been paid so far. With
estrogen replacement therapy, it is
possible to substitute a partial aspect of
ageing skin — the estrogen deficiency.
However, the gestagen component of
HRT deserves attention as a possible
co-causality for chronic hair loss and
rare cases of late acne. One possible

therapy for ageing skin in future will lie
in the administration of estrogen oint-
ments with a suitable concentration.
Thus, local hormone replacement of
the skin, which must be regarded as
estrogen-deficient, can be achieved.
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