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SUMMARY

The action of sex hormones is of
critical importance in determining
mood disorders, food intake, re-
duced libido and cognitive distur-
bances. Experimental and clinical
studies have demonstrated that
estrogens exert a positive influ-
ence not only on vasomotor insta-
bility but also on psychological
disturbances like depression, sexual
and affective behaviour diseases
and cognitive function decline.
A large number of studies have
shown a significant amelioration
in mood in depressed postmeno-
pausal women treated with con-
jugated estrogen. In fact, estrogen
modulates the noradrenergic and
dopaminergic systems, thus con-
trolling movement and behaviour
in both animals and humans.
Moreover, estrogens act as a
serotoninergic agonist by increas-
ing serotonin synthesis and levels
of its main metabolite, 5-hydroxy-
ndolacetic acid. Different mol-
ecules of progestogens are used
in association to estrogens. Pro-
gesterone and progestins can
have effects opposite to those
exerted by estrogens on the brain.
In fact, in contrast to the psycho-
dynamic effects of estrogens,
progestins seem to have a depres-
sant and anxiolytic effect on the
CNS. These actions are most
likely due to its active metabolites
such as pregnanolone and allo-
pregnanolone, which are neuro-
steroids, formed peripherally or at
the central level from progester-
one and cholesterol. Androgens
play a key role in female sexuality
and libido. Their decrease con-
tributes to the decline in sexual
interest experienced by many
women. Treatment with dehydro-

epiandrosterone (DHEA) or its
sulphated ester (DHEAS) is a po-
tential means of replacing andro-
gens in older women. A remark-
able improvement in physical and
psychological well-being has also
been observed following DHEA
replacement therapy. The admin-
istration of 50 mg/day of DHEAS
determines a decrease of subjec-
tive symptoms in  postmenopau-
sal women treated with DHEAS
(50 mg/day).

INTRODUCTION

Several clinical and epidemio-
logical studies have suggested
that postmenopausal gonadal hor-
mone withdrawal may be of criti-
cal importance in mood disor-
ders, reduced libido and cogni-
tive disturbances [1–3]. In post-
menopausal women, hormonal
replacement therapy represents a
unique opportunity to investigate
the actions of gonadal hormones
on central nervous system (CNS).
The use of regimens and routes of
administration with different
kinds of oestrogen, progestin and
androgen molecules in postmeno-
pausal women represent a valid
tool to clarify the role of sex ster-
oid hormones in the modulation
of brain and behavioural func-
tions.

ESTROGENS, MOOD AND
COGNITIVE FUNCTIONS

To begin, a positive relationship
between circulating levels of
estradiol and mood and behav-
iour has been demonstrated [3,
4]. A large number of studies re-
garding the effects of ERT on cli-

macteric depression have shown
a significant amelioration of
mood  in depressed postmeno-
pausal women treated with con-
jugated estrogen [1, 4]. The posi-
tive effects of estrogens on mood
and behaviour may  be relate to
its positive effects on the adrener-
gic and serotoninergic tone. Clini-
cal studies have reported a fre-
quent decrease in cognitive effi-
ciency, including memory, in cli-
macteric women [5–7]. Estrogen
administration improves cognitive
functions by exerting a positive
effect especially on memory and
reaction time tests [5, 7]. In addi-
tion, another important factor
may be considered: in the post-
menopausal period, estrogen ad-
ministration enhances mood and
subjective well-being, while a
depressed mood can have a nega-
tive impact on psychometric per-
formance.

PROGESTAGENS, MOOD AND
COGNITIVE FUNCTIONS

In HRT, the administration of
continuous combined or cyclical
progestagens is  necessary in or-
der to counteract the endometrial
proliferative action of estrogens.
Progesterone and progestins can
have opposite effects to those
exerted by estrogens on the brain,
thus inducing dysphoric mood
and altered behaviour  in some
women. In fact, in contrast to the
activating effects of estrogens,
progestins seem to have a depres-
sant effect on the CNS [1, 2]. The
depressant action of progesterone
is most likely due to its active
metabolites such as pregnanolone
and allopregnanolone, which can
be formed systemically or locally
by progesterone and cholesterol.
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These actions occur through an
enhancement of MAO and
GABA-A activity and by lowering
brain excitability. Regarding the
effect of progestins on cognitive
function, the few available data
suggest that progestins do not
modify the positive effects of
estrogens.

ANDROGENS, MOOD AND
COGNITIVE FUNCTIONS

Hormonal replacement with an-
drogens hormones still remains a
debate because of the adverse
effects that these steroids have on
circulating lipids, and rare cos-
metic side effects [8]. However,
androgens play a key role in fe-
male sexuality and libido. Their
decline contributes to the decline
in sexual interest experienced by
many women [8, 9]. Androgens,
however, remains only a little
component in the management of
menopause replacement therapy.
Several studies have demonstrated
that androgen administration in
surgical postmenopausal women
affects libido, sexual performance
and feeling of well-being posi-
tively [8, 9]. To obtain a good re-
sponse in terms of enhanced li-
bido with androgen supplementa-
tion, it seems that T levels need to
be restored to the physiological
range found in young women.
Androgen therapy should be given
to postmenopausal women, espe-
cially younger women with either
premature or surgical menopause
who suffer from decreased general
well-being, decreased libido and
lack of energy despite adequate
estrogen and progestagen adminis-
tration. In particular, treatment
with dehydroepiandrosterone
(DHEA) or its sulphated ester

(DHEAS) is a potential means of
replacing androgens in older
women [10, 11]. A remarkable
improvement in physical and psy-
chological well-being has also
been observed following DHEA
replacement therapy. Kupperman
scores show a decrease of subjec-
tive symptoms in  postmenopausal
women treated with DHEAS (50
mg/day)  [11] (Fig. 1). These results
encourage further studies to dem-
onstrate that DHEA replacement
therapy should be a safe and effec-
tive treatment for selected post-
menopausal patients.

CONCLUSION

In conclusion, these data confirm
that different regimens and routes
of estrogen, progestin and andro-

gen molecules used alone or in
association exert several effects
on brain functions. Gonadal hor-
mones have a crucial role for the
physiological brain functions,
acting both on the development
and on the maintenance of the
female behaviour, cognition and
reproductive function. However,
at present the available data re-
garding the implication of sex
steroid hormones in the control
mechanisms of brain function are
insufficient to be conclusive.
Every year different kinds of mol-
ecules, numerous routes and regi-
mens of administration are devel-
oped in HRT. Further studies are
required in order to explain the
specific role of endogenous and
exogenous sex steroids on the
CNS.

Figure 1: DHEAS supplementation in postmenopausal women ameliorates
Kupperman score
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