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Abstract

Menopause is an important physiologic stage that determines the end of female reproductive capacity and which is associated to several
physical and psychological changes, interfering directly in the quality of women life. Due to metabolic profile and body composition alterations
related to menopause, post-menopausal women become more susceptible to the development of metabolic disorders and obesity. Some
menopause-related symptoms are alleviated with the hormone replacement therapy (HRT). However, some side effects are associated with its
long-term use including a higher risk of cardiovascular diseases development and breast cancer. Therefore, body weight control through physical
exercises and a balanced diet should be stimulated instead of pharmacological therapies.
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Introduction

Menopause is characterized by the permanent end of the
female reproductive capacity as aresult of the diminished pituitary
and hypothalamic hormones release which regulate the menstrual
cycle, leading to the ovarian function loss and, consequently, to
a cessation of the estrogen and progesterone secretion [1,2].
However, it has been reported that the estrogenic fall is the main
factor responsible for the menopausal troubles, such as vaginal
dryness, urogenital dysfunctions, vasomotor symptoms, obesity
and psychological disturbances, which interfere negatively in the
quality of life of these women [3,4]. Taking into consideration
that the average age of the menopause onset is around 50 years
and the life expectancy for women is about 75 years old, it means
that most women will spend about one third of their lives in the
postmenopausal period, often suffering its consequences [5].

Many factors are involved in the body weight gain after
menopause, such as physical inactivity and natural aging per se,
which already promotes a decrease in basal caloric expenditure.
However, the estrogenic reduction seems to play an important
role in the development of menopause-related obesity. It has been
reported that the estrogen deficiency leads to a decrement of the
lipolysis rate, leading to the adipose tissue accumulation mainly in
the abdominal region [6,7]. It is well established that the central

adiposity expansion is associated to arterial hypertension, insulin
resistance, glucose intolerance and dyslipidemias, a condition
known as metabolic syndrome [7,8] whose development is one of
the most worrisome consequences of menopause.

Hormone replacement therapy (HRT) remains the most
common treatment for menopausal symptoms. Studies have
shown that the estrogen therapy significantly improves hot
flushes frequency, urogenital atrophy, vaginal dryness, urinary
incontinence and mood oscillations, as well as it promotes a
better body weight control [3,5,9]. Nonetheless, considering that
HRT may pose important health risks, such as breast cancer and
cardiovascular diseases, it is highly desirable to discover new
alternatives in the menopause-related symptoms management,
with minor side effects [10].

Discussion

Although menopause is a physiologic condition that naturally
occurs in the woman life, its main consequences deserve an
adequate careful. Particularly, menopause-related obesity has
become a notable public health problem, which could contribute
to a poor lifestyle and an early death [3]. Obesity affects
approximately 65% of women between the ages of 40 and 59 and
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73.8% of women over 60 years of age [7]. In addition, body weight
gain was also observed in ovariectomized animals, which was
related to both the excessive food intake as well as the decrement
in body metabolism, leading to a drop in the energy expenditure
and in the lipolytic rate of adipose tissue in response to the ovarian
interruption [11].

It is important to emphasize that women are naturally more
susceptible to present psychiatric eating disorders than men.
Thus, during the menopause establishment, the risk of developing
obesity and metabolic syndrome triples due to the changes in the
body composition and metabolic profile owing to the hormonal
oscillation [6,12,13]. Even though that the beginning of obesity
in menopausal women is still unknown, hypoestrogenism has
been pointed to play a pivotal role in the increase of body fat [7].
In normal conditions, estrogen seems to be involved in the body
adiposity distribution, promoting fat storage in the subcutaneous
adipose tissue, especially in the quadriceps and the gluteus regions
[13,14]. In addition, this hormone regulates the lipoprotein lipase
(LPL) action in white adipose tissue, an enzyme responsible for
the circulating triglycerides hydrolysis and, therefore, for the fatty
acids absorption into the adipocytes [15]. Estrogens also reduce
hepatic and muscular lipogenesis as well as they promote an
anorexigenic effect in the hypothalamus [13].

In the postmenopausal period, the reduction on estrogen
levels modifies the body fat distribution, increasing visceral fat
accumulation and leading to central obesity. In addition, increased
visceral fat is accompanied by an unfavorable lipid profile,
characterized by higher serum levels of total cholesterol and LDL-
cholesterol and lower HDL-cholesterol concentration. Finally, the
coexistence of central obesity and dyslipidemias accelerates the
development of cardiovascular diseases, which is a very common
feature in postmenopausal women [8,16].

Furthermore, the abnormal expansion of adipose
tissue increases the production and secretion of several
proinflammatory cytokines, favoring the establishment of
insulin resistance [8]. Postmenopausal women present an
abnormal secretion of adipokines, characterized by increased
leptin levels and decreased adiponectin concentration, being
strongly related to the accumulation of abdominal adipose tissue
caused by hypoestrogenism [17]. In fact, it has been shown that
postmenopausal obese women exhibited an altered leptin/
adiponectin ratio, which contributes to a state of insulin resistance
[18].

It is well recognized that the metabolic disturbances herein
highlighted promote health damage and a worsening of the quality
of life of postmenopausal women. However, pharmacological
treatments should not be the first choice; rather, it is highly
desirable to encourage prevention strategies including the
adoption of healthier living habits, such as the regular practice
of physical activity, a balanced diet, and as well as the avoidance

of alcohol consumption [19]. Although HRT is not recommended
in the management of the menopause-associated metabolic
consequences, it can be considered as an auxiliary therapy agent
[3,8].

Conclusion

In summary, the estrogenic reduction negatively affects the
lipid metabolism, which favors obesity and insulin resistance
development. Estrogens reduce adiposity by stimulating the use
of fatty acids as a source of energy, in addition to stimulating
the lipolysis of white adipose tissue. Together, these actions
culminate in an adequate regulation of peripheral fat distribution
and improvement on insulin sensitivity. Considering that adipose
tissue plays a crucial role in glucose homeostasis, the fall in
estrogen levels contributes to a loss of glucose metabolism and
the development of type 2 diabetes, as well as an abnormal
function of adipose tissue. Even though women who adopt HRT
show a general improvement in menopausal symptoms, non-
pharmacological control of body weight gain remains the most
interesting strategy, in order to avoid the unwanted side effects

of HRT.
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