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Background: The postpartum period is associated with maternal metabolic changes geared towards
returning the maternal homeostasis to the pre-pregnancy state. This study aimed at investigating the
lipid profile in the postpartum period in comparison to the third trimester and control values. Methods:
Blood Pressure (BP), Body Mass Index (BMI) and lipid profile were assessed using standard
procedures. Results were presented in tables and graphs and p<0.05 was considered significant.
Results: The systolic and diastolic blood pressures were 120.1±11.3 and 77.2±10.1 mmHg, 119.4±10.3
and 78.3±11.1 mmHg, 121.5±9.2 and 79.2±9.0 mmHg for the control, third trimester and 6 weeks
postpartum respectively. There were no significant difference between the systolic and diastolic blood
pressures of the test subjects and control. The BMI were 22.5±3.1 Kg/m2, 28.4±2.1 Kg/m2 and 29.4±2.4
Kg/m2 for control, third trimester and 6 weeks postpartum respectively. There was a statistical
difference (p<0.05) between the BMI of control and third trimester. The lipid profile in the postpartum
period was higher than the control values and this was statistically significant (p<0.05) for all lipids
studied except the high-density lipoprotein (HDL). Conclusion: The clinically non-significant elevated
lipid profile in the pregnancy period and decline in the postpartum period are physiological.
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INTRODUCTION
Lipid is a generic term used to describe any fatty or fatlike substance that occurs naturally and capable of being
utilized by plants and animals; for energy storage, as
structural components of cell membranes, and as
important signalling molecules.1,2 Lipids are bound to
specific proteins to form lipoproteins which provide
solubility in the aqueous environment and can be
metabolized.2 The importance attached to the need for
routine examination of the serum lipid and lipoprotein
profile in human subjects, especially during pregnancy
is well-established.3 During pregnancy, maternal
metabolism must satisfy the demands of the developing
foetus in addition to the energy requirements of the
mother. The growth of the foetus is a complex process
guided by an interplay among the mother, the placenta,
the foetus, the environment viz a viz the availability of
nutrients such as glucose, lipids, and amino acids. The
anabolic phase of early pregnancy results in an
increased deposition of fat in maternal adipose tissue. In
contrast, late pregnancy is referred to as the catabolic
phase involving the release of free fatty acids from the
adipocytes. This catabolic phase is enhanced by relative
insulin resistance and stimulation of hormone-sensitive
lipase by placental hormones. As a consequence, the
maternal lipid metabolism is specifically altered during
pregnancy.4 In addition to this hormonal anabolic/
catabolic interplay, other maternal factors such as Body
Mass Index (BMI), maternal weight gain, maternal
nutrition, pre-pregnancy lipid levels and various medical
complications of pregnancy have been documented to

have significant effects on lipid metabolism and plasma
levels.5 The catabolic phase of late pregnancy is an
essential requirement for the recovery from the stress of
parturition, the peripartum and postpartum blood loss
and the energy requirement for the breast feeding of the
baby during puerperium and beyond. The puerperium
is commonly defined as a period of 6 weeks after
childbirth. It is the period during which the woman’s
physiologic, anatomic and biochemical adaptations of
pregnancy returns to the pre-pregnancy state. Though
lipids and lipoproteins are central to the metabolism of
the body, a postpartum reversal of the high lipid profile
is paramount in the prevention of atherosclerosis which
is associated with coronary heart disease.6 This study is,
therefore, aimed at studying the lipid profile in third
trimester of pregnancy and at the end of puerperium.

MATERIAL AND METHODS
This study was a longitudinal study in St. Philomena
Catholic Hospital Benin City, Edo State. A total of 60
women between the ages of 20 and 30 years volunteered
for the study. The controls were 30 non-pregnant staff of
St. Philomena Catholic Hospital. Another 30 were the
subjects. They were studied at the 37th week of
pregnancy and at the end of puerperium, i.e., end of 6
weeks postpartum. Ethical clearance was obtained from
the Ethics and Collaboration Committee of the St.
Philomena Catholic Hospital. Informed consent was
obtained from the subjects.
All subjects fasted overnight for a minimum of
8 hours. Five millilitre of fasting venous blood was
collected from the antecubital vein from each subject

http://www.pps.org.pk/PJP/11-4/Omorogiuwa.pdf

3

Pak J Physiol 2015;11(4)

and placed into plain bottles. The blood was then
centrifuged at 4000 rpm for 5 minutes after clotting and
serum removed and stored at 4 °C pending assay for
lipid profile. Serum Triglycerides (TG), Total
Cholesterol (TC) and High Density Lipoprotein (HDL)
Cholesterol were analysed by enzymatic methods with
Glaxo kits on ERBA Chem-5® semi-auto analyser.
Plasma total cholesterol was estimated by cholesterol
oxidase-pheny antipyrine method (CHOD-PAP).7
Plasma triglycerides (TG) were estimated using glycerol
phosphate oxidase method (GPD method).8 High
density lipoprotein-cholesterol was estimated using
phosphotungstic acid and magnesium chloride method.9
LDL-cholesterol was estimated using the Friedewald
formula.10
LDL-cholesterol=Total cholesterol-(TG/2.2-HDL-cholesterol)

Dyslipidemia was defined according to the
Evaluation and Treatment of High Blood Cholesterol in
Adults executive summary of the third report of the
National Cholesterol Education Program Expert Panel
on Detection, Evaluation and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III): LDL
cholesterol 100 mg/dl=optimal, 100–129 mg/dl=near
optimal/above optimal, 130–159=borderline high, 160–
189=high, ≥190=very high. Total cholesterol <200
mg/dl=desirable, 200–239 mg/dl=borderline high, ≥240
mg/dl=very high. HDL cholesterol 40 mg/dl=low,
≥60=high. Triglyceride <150 mg/dl=normal, 150–
199=borderline high, 240–499=high, ≥500=very high.11
Body weight was measured in Kg using
bathroom scale. Subjects put off their shoes and any
extra dress items before they mounted the scale. Height
was measured without footwear in meters using a
standard stadiometer. Body Mass Index (BMI) was
calculated using the formula:
Weight in Kg/height in meter squared

Blood Pressure was measured following a rest
period of about 30 minutes in the hospital; the systolic
and diastolic pressures were measured in each subject
on the brachial artery using auscultator method. The
Helsinki Declaration was strictly followed for data
collection.12
Data were presented as Mean±SD using the
Microsoft Excel 2010. Student’s t-test was used for
analyses of data and p<0.05 were considered statistically
significant.

RESULTS
The mean ages were 24.5±3.2 and 25.5±3.5 year for
control and test subjects respectively. The systolic and
diastolic blood pressures were 120.1±11.3 and 77.2±10.1
mmHg, 119.4±10.3 and 78.3±11.1 mmHg, 121.5±9.2
and 79.2±9.0 mmHg for the control, third trimester, and
end of puerperium respectively. There were no
significant difference between the systolic and diastolic
blood pressures of the test subjects and controls.
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The BMI were 22.5±3.1 Kg/m2, 28.4±2.1
Kg/m and 29.4±2.4 Kg/m2 for control, third trimester
and end of puerperium respectively. There were
statistical differences (p<0.05) between the BMI for
control and third trimester, and between the BMI of
controls and subjects at the end of puerperium. The
mean plasma lipid profile values for control and test
subjects are shown in Table-1.
2

Table-1: Lipid profile of subjects
Parameters
TC
HDL-C
LDL-C
TG

Control
3rd trimester
141.4±10.4 199.3±12.2
43.1±3.3
50.9±3.8
86.8±9.5
161.5±12.6
45.7±5.4
171.7±10.8

6 Weeks Postpartum
165.3±13.4
45.0±2.1
116.7±9.9
148.5±10.4

DISCUSSION
The importance attached to need for routine
examination of serum lipid and lipoprotein profile in
human subjects especially during pregnancy is well
established.3 The maternal lipid metabolism is
specifically altered during pregnancy4, such that all
lipids and lipoprotein cholesterol fractions increase with
increasing age of pregnancy13. Normal pregnancy is
associated with high concentrations of oestrogens which
may contribute to the rise in plasma lipids especially in
latter half of pregnancy.14 Total cholesterol, LDL-C,
HDL-C, and triglyceride levels rise throughout the
second and third trimester, peaking just before term at
approximately 36 weeks of gestational age.14
The increase in lipid profile in third trimester
of pregnancy was also observed in this study. The
pattern of increase of total cholesterol from the control
subjects to the third trimester was the same as the
pattern of decrease from the third trimester to the end of
puerperium. This same mirror image pattern was
observed for the high density lipoprotein and low
density lipoprotein. However, for the triglyceride there
was a steep rise from the control to the third trimester
value with a non-mirror image decrease at the postpartum period. Overall, the physiological mechanism in
the postpartum period for return of the elevated lipid
profile to pre-pregnant value is optimum. Studies have
revealed that the mean values of serum TC, TG, and
LDL are significantly higher among the hypertensive
patients compared to normotensives.15 However, in this
study the elevated lipid profile levels in the third
trimester of pregnancy and the postpartum period were
not associated with elevated blood pressures. This
suggests that the dyslipidemia in pregnancy and
postpartum is physiological.
Changes in the plasma lipids during pregnancy
have been recognised and thought to be mostly due to
alterations in the hormonal milieu in the form of rise in
insulin, progesterone, 17-B estradiol and human
placental lactogen.9,16 Lipids and lipoprotein cholesterol
fractions have been reported to reduce to their normal
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reference value at the end of puerperium.17 This study
revealed a reduction in the triglyceride, LDL-C and total
cholesterol at the end of the puerperium. But these lipids
at the end of the puerperium were still significantly
higher than the control values. The reduction observed
in triglyceride levels is consistent with the study done by
Ola and Adedeji18, although their observation was at the
4-week postpartum. However, the high-density
lipoprotein cholesterol reduced to the pre-pregnancy
value at the end of puerperium, as there was no
statistical difference between the control and the 6th
week postpartum value.
National Cholesterol Education Program
describes serum concentration of lipids as; desirable,
within normal range, optimal, high, near optimal,
normal and borderline.11 Thus, the total cholesterol level
for control and test subjects was desirable. The HDL-C
was within normal range for control and test subjects.
However, for the LDL-C the control was optimal while
the LDL-C for the third trimester was high and the 6
weeks postpartum value was near optimal. The
triglyceride value for the control subjects was normal
while the third trimester value was borderline high, the
6-weeks postpartum value was normal.
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CONCLUSION
The elevated lipid profile in pregnancy is physiological
and declines to the pre-pregnant values to restore the
non-gravid maternal homeostasis.
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LIMITATIONS
The control subjects were different from test subjects.
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