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ABSTRACT
Background: Reproduction and contraception is mostly central around ovulation. The sex hormones undergo
changes in levels with ovulation. They also play an important role in cholesterol metabolism, especially oestrogen.
Aim of our study was to find out changes in serum cholesterol before and after ovulation in women of reproductive
age.
Methods: In present study 70 women of reproductive age group (15-49years) were recruited. Serum cholesterol was
measured around time of ovulation.
Results: It was found that, during the follicular phase there was a significant increase in total cholesterol and LDL-C
concentrations compared to post ovulatory phase. During the ovulatory phase there was a decrease in total cholesterol
and increase in HDL-C compared to follicular phase. VLDL levels showed increasing trend from follicular to post
ovulatory phase.
Conclusions: Ovulation improves cardiovascular risk factors which may account of the decreased risk of
cardiovascular diseases among ovulating women. And secondly, the menstrual cycle phase should be taken into
account when evaluating cholesterol levels among reproductive age group women.
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INTRODUCTION
In reproductive age group women menstrual cycle and
ovulation are important normal occurring events. It is
well known that ovulation is the most important
phenomenon around which the methods of reproduction
and contraception revolve.1 Ovulation occurs around mid
part of a normal regular menstrual cycle. With ovulation
there occur changes in sex hormones in regularly
menstruating women.2
The relation between sex hormones and cholesterol and
consequently cardiovascular diseases has been studied
over a long period by several investigators.3 Anovulation
is associated with increased cardiovascular risk.4 So, it

can be proposed that in regularly menstruating women,
ovulation must have some protective effect on risk factors
of cardiovascular diseases.
We know that Coronary heart disease (CHD) is the most
prevalent manifestation of disease resulting in nearly
50% of all cardiovascular death in the world. Out of the
risk factors for CHD, serum cholesterol is the main cause
of pathogenesis of this disease.5 In addition to total
amount of cholesterol, the type of cholesterol (LDL,
HDL, etc) is also important.6
Men have higher level of TG and LDL-C associated with
higher risk of CHD, whereas women have higher level of
HDL-C associated with protection from CHD.7 This
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variation in lipid profile may be due to gender difference
in sex hormones. Oestrogen appeared to affect serum
cholesterol in that HDL-C is raised and LDL-C is
lowered.8 In this present study we tried to find out the
ways in which changes in serum cholesterol occurs
around ovulation.
METHODS
The study was conducted in the Department of
Physiology, Biochemistry and Radio diagnosis, SCB
Medical College. Study was carried out from January
2014 to April 2016. It was a prospective analytical study.
70 women of reproductive age group (15-49years) were
recruited in the study from the community. Routine
physical examination and anthropometric measurement
was done. Subjects were studied for 2 months.
In first month the menstrual cycle length and basal body
temp (BBT) was determined. In 2nd month- the
determination of ovulation (By Ovulation kit) and
Ultrasonography.
Trans-vaginal Ultrasonography was done in married
women and trans-abdominal in case of unmarried ladies.
Features of ovulation in USG are non-visualisation of
previously visible dominant follicle and mild fluid in
pelvis. Fasting blood sample were collected before and
after ovulation i.e. in follicular and ovulatory phases.
Inclusion and exclusion criteria
Women having regular menstruation for three months
were taken into study group and those taking any OCP or
any hypolipidemic drugs for last 6 months were not
selected into study.
Serum cholesterol analysis
It includes Total cholesterol (TC), High density
lipoprotein cholesterol (HDL-C), Low density lipoprotein
cholesterol (LDL-C) and very low density lipoprotein
(VLDL).
Determination of serum cholesterol was performed using
automated enzymatic methodology with Dimension
Xpand Plus Analyser.
Statistical analysis

RESULTS
In present study 70 women of reproductive age were
taken as subjects.
Table 1: Anthropometric data.
Category
Age (Year)
Weight (Kg)
Height (mt)
BMI (Kg/M2)

Mean±SD
27.62±4.4
52.62±5.9
1.57±.25
22.05±2.7

They had mean age 27.62 yr, mean weight 52.62 kg,
mean height 1.57 meters and BMI 22.05 kg/m2 (Table 1,
2).
Table 2: BMI of study subjects.
Category
Underweight
Normal
Overweight

Number
2
50
18

Percentage
2.86
71.43
25.71

Most of the subjects (around 71%) are in normal range
(18.5-24.9).9
Table 3: Total cholesterol value in follicular and
ovulatory phase of study subjects.
TC
Mean (mg/dl)
SD
TC-F
163.568
35.63
TC-O
137.938
34.74
% Decreased after ovulation = (163.568–137.938)/
163.568=15.67%
The mean total cholesterol value during follicular and
ovulatory phase was 163.57 and 137.94 mg/dl
respectively. So total cholesterol value has decreased by
15.6 % in post-ovulation phase as compared to preovulation phase (Table 3, 7).
Table 4: HDL value of follicular and ovulatory phase
of study subjects.
HDL
Mean
SD
HDL-F
44.562
9.34
HDL-O
67.592
18.72
% Increase after ovulation = (67.592–44.562)/44.562 =
51.68%

The obtained data were analyzed by using a software
statistical package for the social science (SPSS version
20). Frequency and descriptive analyses were used to
describe the data.

The mean HDL value during follicular and ovulatory
phase was 44.56 and 67.59 mg/dl respectively. Hence
HDL increased by 51.68% after ovulation as compared to
pre-ovulation (Table 4, 7).

Paired samples t-test was also used to differentiate
between two numerical data of two phases. Any
difference or correlation was considered significant if p
value less than 0.05.

The mean LDL value during follicular and ovulatory
phase was 96.84 and 81.54 mg/dl respectively. So, LDL
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cholesterol decreased by 15.79% after ovulation as
compared to pre-ovulation phase (Table 5, 7).

levels were expected to peak and estrogen was on the
average higher levels.10

Table 5: HDL value of follicular and ovulatory phase
of study subjects.

This is in agreement with the results of other
investigators as follows, Hemer et al, Kim et al, Mattsson
et al, Schijf et al, Tikkanen et al, Sunni M et al, Sharma
BD et al, and Gupta K et al.11-18

LDL
Mean (mg/dl)
SD
LDL-F
96.84
22.46
LDL-O
81.54
20.42
% Decrease after ovulation = (96.84 – 81.54)/96.84
=15.79%
The mean VLDL value during follicular and ovulatory
phase was 25.98, 27.02 mg/dl respectively. VLDL value
increased by 4% after ovulation (Table 6, 7).

High density lipoprotein cholesterol (HDL-C)
In the present study it was found that HDL increased by
51.68% in ovulatory phase as compared to follicular
phase (Table 4). The significant elevation in HDL-C
concentrations during the ovulatory phase could be due to
expected increased levels of estrogen during ovulatory
phase as compared to follicular phase.10

Table 6: VLDL during follicular and ovulatory phase.
VLDL
Mean
SD
VLDL-F
25.98
7.1
VLDL-O
27.02
7.6
% Increase after ovulation=(27.02-25.98)/25.98=4%
HDL showed highest variation (51.68%) in its level after
ovulation as compared to pre-ovulatory phase (Table 7).
Table 7: % variation of cholesterol after ovulation.
Type of cholesterol
TC
HDL
LDL
VLDL

% variation after ovulation
-15.67
+51.68
-15.79
+4

Similar to present study, Saxena AR et al found that in
the post ovulatory phase, levels of estrogen, progesterone,
luteinizing hormone, total cholesterol and HDL were
significantly higher, compared with the follicular phase.19
Contrary to above it was reported by Kim et al that an
increase in HDL-C levels was observed during the luteal
phase of the cycle but this difference was not significant
when compared with the follicular and ovulatory
phases.12
Studies conducted by de Mendoza et al, Kim et al,
Demacker et al, Hemer et al, Lebech et al, Schijf et al,
Woods et al, Jones et al, reported no significant changes
in HDL-C concentrations after ovulation.12,14,20-25
Low density lipoprotein cholesterol (LDL-C)

TC/HDL ratio was found to be 3.67 and 2.04 in follicular
and ovulatory phase respectively. The ratio had decreased
significantly in ovulatory phase as compared to follicular
phase (Table 8).
Table 8: Ratio of TC to HDL.
Ratio
TC-F/HDL-F
TC-O/HDL-O

Mean
3.67
2.04

SD
0.70
0.71

DISCUSSION
Most of the study subjects were within normal range of
BMI (Table 1 and 2).9
Change in serum cholesterol after ovulation is described
as below.
Total Cholesterol (TC)
The total cholesterol value has decreased by 15.6 % in
ovulatory phase as compared to follicular phase (Table
3). The reduction in total plasma cholesterol during post
ovulatory phase of the cycle occurred when progesterone

The value of LDL cholesterol decreased by 15.79% in
ovulatory phase as compared to follicular phase (Table
5). The reduction in plasma LDL-C levels may be
because progesterone level was expected to peak and
estrogen was on average higher level (de Mendoza et
al).20
It may be due to the increased suppression in the activity
of the Hepatic lipase (HL) enzyme (Tikkanen et al),
which is induced by the concentrations of estrogen
secretion. Another possible mechanism for the reduction
in LDL-C levels may be as a result of increase in hepatic
LDL receptor.26
In addition, estrogen administration causes an increase in
the catabolism of LDL by increasing hepatic LDL
receptor activity. Since the major site for the uptake of
LDL occurs primarily in the liver, and the rise in estrogen
secretion enhances the uptake process, it may be
suggested that the effects of estrogen are manifested
through HL activity and consequently on hepatic
degradation of LDL levels.
Present study findings are comparable with the study
conducted by Mumford et al.16
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The following studies differ from present study

•

•

•

•
•

•

The Gorbach et al observed a significant decrease in
LDL-C levels during the follicular phase.27
Barclay et al observed insignificant variations in
plasma LDL-C levels before and after ovulation.10
de Mendoza et al found that LDL-C values were not
significantly different during the follicular and the
post ovulatory phases, in agreement with Demacker
et al.20,21
Lebech et al, Woods et al, reported no significant
variations in the concentrations of LDL-C after
ovulation.23,24

Very low density lipoprotein (VLDL)
In this present study VLDL value increased by 4% in
ovulatory phase as compared to follicular phase (Table
6).
Similar results were observed by Gupta K et al.
Oestrogen increases the light subtype of VLDL that
decreases the artherogenicity leading to overall beneficial
effects.18
Ratio of total cholesterol with high density lipoprotein
(TC/HDL)
TC/HDL ratio was found to be 3.67 and 2.04 in follicular
and ovulatory phase respectively. The ratio had decreased
significantly in ovulatory phase as compared to follicular
phase in our study (Table 8).
Gupta K et al and Devi K et al demonstrated that
TC/HDL ratio declined significantly in post ovulatory
phase as compared to follicular phase.18,28 This may be
due to increase of HDL levels, decrease TC levels in
ovulatory phase as compared to follicular phase which is
due to increase estrogen and progesterone levels.
Oestrogen exerts a favourable effect on cholesterol
metabolism by various mechanisms like29,30
•
•
•

•

Increasing VLDL-C synthesis leading to subsequent
decrease in LDL-C and increase in HDL-C
Up regulate the LDL receptors.
Up regulate ATP Binding Cassette Transporter-A1
(ABCA1) and Apolipoprotein-A1 (APOA1, a most
important HDL protein, which enhance HDL
production).
Suppress hepatic scavenger receptor Class B Type 1
(SR-BI) activity leading to reduced hepatic
cholesterol uptake.

CONCLUSION
•

During the follicular phase of the normal menstrual
cycle there was a significant increase in total

cholesterol and LDL-C concentrations compared to
post ovulatory phase.
During the ovulatory phase of menstrual cycle there
was increase in HDL-C compared to follicular phase.
VLDL levels show increasing trend from follicular to
post ovulatory phase.

So, it can be concluded that ovulation improves
cardiovascular risk factors which may account of the
decreased risk of cardiovascular diseases among
ovulating women. And secondly, the menstrual cycle
phase should be taken into account when evaluating
cholesterol levels among reproductive-aged women.
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