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Abstract

Plasma lipids have been known to be altered by the within-month variations in the female hormonal 
system. The female hormonal system also controls the menstrual cycle in the pre-menopausal women. This 
study is, therefore, aimed at finding the possible effects of menopause on plasma lipids and lipoprote ins, 
as shown by the lipid profile. The lipid profiles of 200 post-menopausal women and 100 pre-meno pau-
sal control women were estimated. The results obtained show a statistically significant increase (P less 
than 0.05) in the total cholesterol level of early menopausal subjects (6.05 plus/minus 1.03mmol/L) and 
slightly higher values in late menopausal subjects (6.80 plus/minus 0.81mmol/L), when compared with the 
control subjects (4.6 plus/minus 0.62mmol/L). Triglycerides (TG) showed slight but significant increase 
(P less than 0.05) in the early menopausal subjects (1.40 plus/minus 0.80 mmol/L) and higher levels in 
late menopausal subjects(1.96 plus/minus 0.45 mmol/L) in comparison with the control subjects (1.02 
plus/minus 0.44 mmol/L). High density lipoprotein (HDL) levels were however reduced significantly 
(P less than 0.05) in early menopausal subjects (1.20 plus/minus 0.27 mmol/L) and even lower in late 
menopausal subjects (1.17 plus/minus 0.28 mmol/L) when compared to the controls; while Low density 
lipoprotein (LDL) and very low density lipoprotein (VLDL) levels were significantly increased (P less 
than 0.05) in early menopausal subjects (4.21 plus/minus 0.81 and 0.63 plus/minus 0.37 mmol/L), and 
higher in late menopausal subjects (4.70 plus/minus 0.55 and 0.81 plus/minus 0.41 mmol/L) when 
compared with the control subjects. The findings suggest the probability that menopausal syndrome 
can lead to hyperlipidaemia, dyslipidaemia and possibly predispose women to coronary artery disease.
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Introduction

A lipid profile is a battery of tests used in diagnosing, 
treating and predicting atherosclerosis. It consists of four 
tests and some calculated values. The measured tests are 
total cholesterol (TC), triglycerides (TG) and high density 
lipoprotein (HDL), while the calculated values are low 
density lipoprotein (LDL), very low density lipoprotein 
(VLDL) and a cardiac risk factor [1].

Coronary artery disease (CAD) results from the thickening 
of the inner layer of arterial walls and accounts for more 
than 50% of all deaths. It is the number one cause of 
death of women. Part of the body’s cholesterol is derived 

from dietary intake, but majority is synthesized by the 
liver and other tissues [2]. Lipids have important roles in 
virtually all aspects of biological life – serving as hormone 
precursors, aiding digestion, providing energy storage 
and metabolic fuels, acting as functional and structural 
components in bio-membranes and forming insulation 
to allow nerve conduction or to prevent heat loss [3]. 
Menopause results from the loss of ovarian function, either 
naturally or surgically.

The female hormonal cycle is an exquisitely controlled system 
that includes the hypothalamus, pituitary, adrenal, thyroid and 
gonadal tissues; involving both positive and negative feed 
back loops [4]. At birth, every woman is endowed with one 
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to two million primodial follicles which decrease to about 
300,000 by the time of menarche (puberty) [5]. By age 51, the 
median age for the final menstrual period, the ovary reserve 
is about 1000 and this corresponds with a significant drop in 
estrogen production, typical when symptoms of menopause 
occur [4]. It is significant to note that while a woman may stop 
menstruating at this time, endogenous cycling and ovulation 
may still occur for months, even years [5]. About 20% of 
estrogenemic effects on arteries are mediated through changes 
in lipids and lipoproteins [6]. The association between 
hypercholesterolemia and atherosclerotic heart disease is an 
established fact and thrombosis produce occlusive vascular 
lesions in humans, which may lead to such adverse clinical 
conditions as stroke, myocardial infarction or peripheral 
vascular disease [7]. While similar mechanisms operate to 
induce cardiovascular disease in women and men, gender-
related differences exist in the anatomy and physiology of 
the myocardium, and sex hormones modify the course of the 
disease in women [8]. 

The hypo-estrogenic status that results from menopause 
leads to ovarian failure, resulting in a significant increase 
in total cholesterol and LDL-cholesterol, predisposing such 
women to the risk of coronary artery disease [9].

Material and Method

Subjects
The subjects in this study were 200 apparently healthy 
volunteers of post-menopausal age status (aged between 50 
and 69 years), drawn from Enugu metropolis. A total of 100 
apparently healthy pre-menopausal women (aged between 
35 and 49 years) served as control subjects for the study. 
Informed consent was duly obtained from each subject that 
participated in the study.

Exclusion criteria
Subjects with a history of, or who were suffering from 
conditions which predisposes one to abnormal lipid profile, 
such as diabetes mellitus, hypercholesterolaemia and 
hyperlipidaemia, were excluded from the study.

Sample collection and preparation
Fasting whole blood samples {3.0 ml each} were collected 
from subjects while in the sitting position, by clean 
venepuncture from the antecubital vein. The samples 
were collected under asceptic conditions while avoiding 
haemolysis and dispensed into sterile plain tubes and 
allowed to clot. The clotted samples were centrifuged at 
3000 rpm for five minutes and the separated clear serum 
supernatants were transferred into sterile tubes. These 
freshly drawn serum supernatants were used for total 
cholesterol, triglycerides and HDL-cholesterol assays. The 

sera were stored frozen and the analysis was carried out 
within one week.

Analytical method
Total cholesterol (TC) assay was done by enzymatic-
spectrophotometric method [10]; while HDL-cholesterol 
(HDL-C) estimation was carried out using precipitation/
enzymatic-spectrophotometric method [11]. Enzymatic 
spectrophotometric method [12] was used for triglyceride 
(TG) estimation; while LDL and VLDL were calculated 
using Friedewald’s formula [13].

Statistical method
The statistical analysis (students T-test) were done using 
graph pad prism computer software package. Results are 
reported as mean plus/minus standard deviation (mean 
plus/minus SD).

Result

The results are presented as mean plus/minus standard 
deviation (mean plus/minus SD). Table 1 shows a statistically 
significant difference (P less than 0.05) in the levels of the 
lipid profile parameters in the test and control subjects. 
There was a marked increase in the mean levels of TC, TG, 
LDL, VLDL and lower than normal HDL concentration for 
postmenopau sal women 6.43 plus/minus 0.92; 1.68 plus/
minus 0.63; 4.46 plus/minus 0.68; 0.76 ± 0.39 and 1.19 
plus/minus 0.28 mmol/L when compared to the controls 
(4.60 plus/minus 0.62; 1.02 plus/minus 0.44; 2.71 plus/
minus 1.13; 0.46 plus/minus 0.20 and 1.52 plus/minus 0.36 
mmol/L, respectively). When late post-menopausal subjects 
(60-69 years) were compared with early post-menopausal 
subjects (50-59 years), there was a statistically significant 
difference (P less than 0.05) in the mean levels of the various 
parameters [Table 2]. 

TC, TG, LDL,VLDL and HDL for the late postmenopausal 
subjects were 6.80 plus/minus 0.81; 1.96 plus/minus 
0.45;4.70 plus/minus 0.55; 0.89 plus/minus 0.41 and 1.17 

Table 1: Mean ± SD (mmol/L) of lipid profile 
parameters in post-menopausal women and  
pre-menopausal (control) subjects

No of 
Subjects

Test Group 
n = 200

Control Group 
n= 100

P value

T.C 6.43 ± 0.92 4.6 ± 0.62 <0.05 *
T.G 1.68 ± 0.63 1.02 ± 0.44 <0.05 *
HDL 1.19 ± 0.28 1.52 ± 0.36 <0.05 *
LDL 4.46 ± 0.68 2.71 ± 1.13 <0.05 *
VLDL 0.76 ± 0.39 0.46 ± 0.20 <0.05 *
*= Statistically Significant



210 Biomedical Research, Volume 20, Issue 3

Ebele/Emeka/Ignatius/Fidelis/ Silas

plus/minus 0.28 mmol/L respectively, while that of the early 
menopausal subjects were 6.05 plus/minus 1.03; 1.40 plus/
minus 0.80; 4.21 plus/minus 0.81; 0.63 plus/minus 0.37 and 
1.20 plus/minus 0.27 mmol/L in the same order.

Discussion

The study is focused on the effect of age, early and late 
menopause on the lipid profile of postmenopausal women. 
The results obtained in the two age groups pf postmenopausal 
women show elevated TC, TG, LDL, VLDL and reduced 
HDL level (P less than 0.05), which could be attributed to 
gradual cessation in the synthesis of reproductive hormones 
due to the transition into menopause. This consequently 
leads to the accumulation of cholesterol in the blood. This 
finding agrees with an earlier study by [1].

Although the two groups of post-menopausal women 
showed elevated levels of lipids and lipoproteins, there 
was significantly higher levels among the late menopausal 
women (P less than 0.05), which might be linked to a 
total loss of estrogen production. This finding supports 
the work of [5], which stated that while a woman may 
stop menstruating at the onset of menopause, endogenous 
cycling may still occur for months or even years (as seen 
in the early menopausal age). The control subjects however 
showed a normal pattern of lipid profile which can be 
attributed to the continual metabolism of cholesterol, via 
the synthesis of hormones such as estrogens, which regulate 
the female menstrual cycle.

The study shows an association between early and late 
menopause and lipid profile of post-menopausal women; 
and also provides an explanation for the higher prevalence 
of hyperlipidemia and increased risk of atherosclerosis as 
observed in the late menopausal women.

Conclusion

The study shows that there is a probability that concentration 

of the lipid profile parameters in post-menopausal subjects 
might depend on menopausal age.

It also reveals possible predisposition to unfavorable lipid 
profile and risk of coronary heart disease with progress from 
early to late menopausal age. It is therefore recommended 
that post-menopausal women should always be screened 
for hyperlipidaemia to reduce the prevalence of coronary 
artery disease (CAD).
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