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ABSTRACT

Objectives: To investigate the relationship between the
menopausal status and related hormonal variation of oestradiol
with plasma lipid concentrations.

Material and Methods: Fifty premenopausal women and fifty
postmenopausal women subjects were selected. Data was
collected through clinical evaluation from questionnaires and
laboratory investigations. Plasma oestradiol and lipid profile
determinations were done by using competitive binding im-
munoassay methods and enzymatic methods respectively.
Student’s T test and Pearson’s test of correlation were used for
the statistical analysis. P-values of < 0.05 were considered to be
statistically significant.

Results: There was a significant increase in serum Total
Cholesterol (TC), Triglycerides (TG), LDL-cholesterol and VLDL-
cholesterol levels in post-menopausal women. HDL-cholesterol
level was significantly decreased in post-menopausal women. The
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calculated atherogenic index (Total Cholesterol/HDL ratio) was
significantly increased in post-menopausal women as compared
to that in premenopausal women. Oestradiol concentration was
significantly lower (p<0.001) in post-menopausal women.

Discussion: Oestrogen changes the vascular permeability
by increasing nitrous oxide production. It maintains a healthy
lipoprotein profile. It stabilizes the endothelial cells, enhances
antioxidant effect and alters fibrinolysis protein. All these cardio-
protective mechanisms are lost in menopause. Postmenopausal
women develop an increased risk for cardiovascular disease.

Conclusion: Menopause leads to changes in lipid profile by
reducing HDL, and elevating Total Cholesterol (TC), triglycerides
(TG), LDL-cholesterol and VLDL-cholesterol, thus increasing
the risk for cardiovascular disease. These changes are caused
by reduced oestrogen concentrations which are seen in
menopause.
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INTRODUCTION

Studies have shown that women are at a lesser risk of developing
cardiovascular disease than their male counterparts before
menopause, but this advantage is abolished after menopause [1,2].
Data from the Framingham Study suggest that female coronary
heart disease (CHD) morbidity rates accelerate more quickly than
do those of males after the age of 45 years [3].

Menopause is the permanent cessation of menstruation; it occurs
at a mean age of 51 years. Menopause literally refers to the last
menstrual period. The exact time of menopause is usually made in
retrospect; that is, 1 year without menses [4]. Awoman today, will
live approximately for about a third of her life, beyond the meno-
pause. After menopause, the ovaries cease to produce significant
amounts of oestrogen; therefore, symptoms and diseases which are
associated with oestrogen deficiency are of increasing importance
to women'’s health [5].

The incidence of cardiovascular disease after menopause may
be partly caused by changes in the plasma lipid levels that occur
following the menopausal transition [6-8]. Low-density lipoprotein
has been implicated in the development of Coronary Heart Diseases
(CHD). Deposition of fatty plaques on arterial walls (arteriosclerosis)
is a predisposing factor for CHD [9].

Despite the extensive research on the effects of oestrogens and
progestagens on lipid and lipoprotein metabolism [10,11] it is
not yet clear whether changes in sex steroid concentrations are
related to changes in lipid concentrations, which are associated
with menopausal status. Coronary Artery Disease (CAD) is clearly
polyfactorial, and data on endogenous hormones may improve our
prediction of CAD [12].

Our study aimed to establish differences in lipid status in women

who were in menopause and in women who underwent regular
menstruation and to investigate the relationship between the men-
opausal status and related hormonal variation with plasma lipid
concentrations.

MATERIAL AND METHODS

In this present study, groups of fifty premenopausal women and
fifty postmenopausal women were randomly selected .The post-
menopausal women who were studied were those with a history
of natural menopause, who had cessation of menstruation for a
minimum of one year, and premenopausal women who were studied
were those who had regular menstruation.

Subjects with cardiovascular disease, hypertension, diabetes
mellitus, hepatic, metabolic and renal disease, and those who were
on exogenous hormones or on hormone replacement therapy, or lipid
lowering drugs, were excluded from the study. In the assessment
protocol, the daily eating and physical activity patterns were
noted. To minimize the effect of life style on lipid profile, smokers,
alcoholics, sedentary women and trained athletes or sports persons
were excluded from the study.

The study was approved by the institutional ethics committee.
After getting their informed consents, venous blood samples were
collected from subjects after an overnight fasting of 12-14 hours.
This however, was done on the 7" day of the last menstrual period
for the premenopausal group. Samples were centrifuged, plasma
was separated and it was used for analysis. The total cholesterol,
triglyceride and HDL were estimated by an enzymatic method and
serum LDL and VLDL were calculated by using Friedewald’s formula
LDL = TC - HDL - TG/5.0 (mg/dL) [13]. Oestradiol was determined
by using an Enzyme Linked-Immuno-Sorbent Assay kit, which is a
competitive binding immunoassay for the quantitative determination
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of 17-beta—oestradiol. Body Mass Index (BMI), as a measure of
body fat was determined, based on height and weight of Pre-and
Post-menopausal women. Measurements of waist circumference
on the narrowest area and hip circumference on the widest area,
were made. Thewaist-hip ratio was calculated, according to this
formula: WH ratio = waist circumference (cm)/hip circumference
(cm). Calculated values were processed by using: arithmetic
mean, standard deviation, Student’s ‘t’ test and Pearson’s test of
correlation. p-values of < 0.05 were considered to be statistically
significant.

RESULTS

In our study, we observed a significant increase in serum Total
Cholesterol (TC), Triglycerides (TG), LDL-cholesterol and VLDL-
cholesterol level in post-menopausal women as compared to those
in pre-menopausal women (p<0.001). HDL-cholesterol level was
significantly decreased in post-menopausal women as compared
to that in pre-menopausal women (p<0.001).The calculated
atherogenic index (Total Cholesterol/HDL ratio) significantly increased
in post-menopausal women as compared to that in premenopausal
women (p<0.001). The oestradiol concentration was significantly
lower (p<0.001) in post-menopausal women [Table/Fig-1,2].
According to the results of this research, there was no significant
difference in BMI and WHR [Table/Fig-3] between postmenopausal
women and pre-menopausal women (p>0.05). The concentration of
oestrogen showed a negative correlation with TC, TG, LDL [Table/
Fig-4] and VLDL while its correlation with HDL concentration was
positive [Table/Fig-5].

Plasma Pre-menopausal Post-menopausal

lipids n=50 n=50 P-Value
TC 153.38 + 17.44 211.24 £ 29.58 < 0.001
TGL 101.06 £ 7.40 125.5 +14.57 < 0.001
HDL 46.66 + 7.27 27.7 £ 5.6 < 0.001
VLDL 20.21 +1.48 251 £2.91 < 0.001
LDL 86.50 £22.15 158.44 +31.38 < 0.001

[Table/Fig-1]: Comparison of plasma lipids in Premenopausal and

Postmenopausal Women
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[Table/Fig-2]: Comparision of lipid profile in pre and post menopausal

women

Pre-menopausal | Post-menopausal
n=50 n=50 P-Value
Estradiol (Pg/ml) 175.48 + 43.20 4418 £10.52 < 0.001
BMI (kg/m2) 229+23 24.1 +4.03 >0.05
W/H ratio 0.71 £ 0.04 0.73 £ 0.06 >0.05

[Table/Fig-3]: Comparison of Estradiol in Premenopausal and Postmeno-

pausal Women
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[Table/Fig-4]: Correlation between LDL concentration and Estradiol in
post menopausal women
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[Table/Fig-5]: Correlation between HDL concentration and Estradiol in

post menopausal women

DISCUSSION

After menopause, the reduced oestrogen production from ovaries
results in derangement of lipoprotein profile, adverse changes in
glucose and insulin metabolism, body fat distribution, coagulation
and fibrinolysis and dysfunction of vascular endothelium [14,15].
Oestrogens have several cardio-protective mechanisms that
change the vascular tone by increasing nitrous oxide production.
Oestrogens stabilize the endothelial cells, they enhance antioxidant
effects and alter fibrinolytic protein. All these are cardio protective
mechanisms which get lost with the onset of menopause [16,17].

As plasma lipids can be divided into the proatherogenic lipoproteins
and antiatherogenic HDL. Assessment of the relative proportions of
cholesterol in these two fractions can be valuable than the individual
lipid measurements. One method is to compare levels of HDL
and non-HDL cholesterol [18]. Another method is the ratio of total
cholesterol to HDL-C [19,20], the average ratio of healthy individuals
is about 3.5 or lower (i.e., at least 30% of the plasma cholesterol is
in the HDL fraction). A lower atherogenic index in premenopausal
women indicates a greater proportion of HDL-C, and it thus
satisfies the criteria for a reduced risk of coronary heart disease [21].
Postmenopausal women in our study had lower HDL concentrations,
which was confirmed by many studies, although studies that
contradict these findings also exist. Data from randomized trials
have demonstrated that exogenous oestrogen lowers plasma Low-
Density Lipoprotein (LDL) cholesterol and that it raises High-Density
Lipoprotein (HDL) cholesterol levels by 10-15%. Numerous studies
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have demonstrated that high levels of HDL-C are associated with
a lower incidence of CHD. Conversely, low levels of HDL-C are
associated with a higher incidence of CHD. The oestrogen therapy
enhances LDL clearance, which probably results from an increased
hepatic LDL receptor expression. The LDL oxidation and results in
lipid peroxidation. Lipid peroxidation may be a component of the
general aging process. Modification is inhibited by antioxidants and
oestrogens. Oxidized LDLs increase macrophage uptake, they are
cytotoxic, they serve as chemoattractants for circulating monocyte-
macrophages, and are immunogenic. The Oxidized or modified
LDLs are taken up by macrophages, by the scavenger receptors.

The protective mechanism which involves HDL may be due to its
role in reverse cholesterol transport, which results in redistribution of
cholesterol away from the artery wall and by inhibition of monocyte
adhesion and antioxidative activities, that could prevent LDL
oxidation.

The plasma LDL-C concentration in this study was calculated by
using Friedewald’s formula. This formula relies on an estimate of the
VLDL cholesterol that assumes that the cholesterol content of VLDL
is about 20% of the fasting plasma triglyceride level. It is reliable only
when triglyceride levels are 400 mg/dL or less. None of the women
in our study had triglyceride levels above 400 mg/dL. In our study,
VLDL showed a significant negative correlation with oestradiol
concentration in postmenopausal women, which indicated that
oestrogens can modify VLDL concentration, as well as triglycerides.
It is well established that VLDL alone is a cardiovascular diseases
risk factor.

Menopause leads to changes in lipid profile by reducing HDL, and
elevating Total Cholesterol (TC), triglycerides (TG), LDL-cholesterol
and VLDL-cholesterol, thus increasing the risk for cardiovascular
disease. The results of this study were in agreement with those of
earlier studies, which suggested that changes in lipid profile were
caused by reduced oestrogen concentrations which were seen in
menopause.
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