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Abstract: A longitudinal studies was carried out in OAUTHC Ile—Ife to determine the pattern of changes in
plasma lipids and lipoprotein cholesterol levels in 145 normal pregnant patients.

Patients were bled serially first at initial visit at the centre at late first trimester or early second
trimester,then twenty four to twenty six weeks of gestation;thirty six to thirty eight weeks of gestation and at end
of peurperium.Plasma levels of TC,TG,HDL-C were assayed in the plasmaand LDL-C levels were derived using
friedwald formula at each level.

The mean=SD of TC,TG,HDL-C and LDL-C showed a significant increase with increasing gestational
age and reduction at the end of peurperium. The mean differences demonstrated a larger percentage increase in
the second trimester as compared with the late third trimester in TC and TG.The TG showed the largest
percentage increase.However the HDL-C showed a persistent increase throughout gestation though mild.All
parameters reduce to pre-pregnancy level at puerperium.

In conclusion,the plasma lipids and lipoprotein cholesterol increase throughout pregnancy. All
parameters reduce to normal level in the puerperium.

I.  Introduction:

During pregnancy, maternal metabolism must satisfy the demands of the developing fetus in addition to
the energy requirements of the mother'. The growth of the foetus is a complex process guided by an interplay
between mother, placenta, and fetus®. This depends on nutrients such as glucose, lipids, and amino acids.

The anabolic phase of early pregnancy result in an increased deposition of fat in maternal adipose
tissue. Late pregnancy is characterised by the release of free fatty acids from adipocytes and is enhanced by both
relative insulin resistance and stimulation of hormone-sensitive lipase by placental hormones’. Normal
pregnancy is also associated with high concentrations of oestrogens which may contribute to the rise in plasma
lipids especially in the late half of pregnancy®. There is a profound effect of dietary habits on the lipid
metabolism in pregnancy’.

Pregnancy represent a state of stress requiring extra energy source. Lipids serve as alternate energy
supply for pregnancy sustainability’. Thus high plasma level of lipids and lipoprotein cholesterol in this
physiologic state is normal and has since been established in various studies in the past "', Although most of
these studies are cross-sectional studies, very few longitudinal studies alluded to this*'*'*. This changes in
maternal metabolism occur to satisfy the nutritional demands of the fetus''*. The present study is a longitudinal
study undertaken in Ile-Ife, a sub-urban town in south western Nigeria, Africa, to study the pattern of changes
and the mean differences in individual parameters as pregnancy progresses.

1I. Materials And Methods;

One hundred and forty five healthy pregnant women attending antenatal clinic (ANC) in OAUTHC
were recruited consecutively at various gestational ages(GA) of 1st trimester and early 2nd trimester. They were
followed through 2nd trimester , 3rd trimester to 6/52 postpertum. They were seen and bled serially; first at
points of recruitment, then 24 — 26 weeks of GA , 34 — 36 weeks of GA and 6/52 postpartum. Subjects with
diseases and complications such as hypertension, hyprothyrodism, gestational DM, renal failure, nephoritic
syndrome, and obesity were excluded from this study.

Blood specimens was obtained by venipuncture under sterile condition into lithium heparinized tubes.
Blood samples were centrifuged within 10minutes of collection, using a bench-top centrifuge at 3000rpm for 5
minutes and the plasma separated into plain allequat bottles and stored at -20°C until laboratory analyses .
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Concentrations of total cholesterol (TC), and triglycerides (TG) were analysed enzymatically using
commercially available reagents kit (RANDOX)'>'®. The HDL-C was determined from the supernatant after
other lipoprotein cholesterol  fractions were separated by precipitation techniques using sodium
phosphotungstate and magnesium chloride'’. The concentration of low density lipoprotein cholesterol (LDL-C)
was calculated using the Friedewald equation for participants with TG level <4.5mmol/L'®. Accuracy was
monitored by adding RANDOX commercial quality control sera(low, normal, high) to all batch analyses.

III.  Statistical Analysis:
Data entry and statistical analysis utilising the IBM SPSS 20 package. Descriptive statistics expressing
mean as mean + standard deviation (mean + SD) and Student's t-test to test for statistical significance.

IV. Results:

Plasma lipids and lipoprotein cholesterol were determined from 145 healthy pregnant women from first
or early second trimester, through all trimesters till peurperium.The subjects were aged between 17 — 40yrs
with mean age of 26.06 £ 5.07 . Their weight ranges between 40 — 80kg at recruitment with a mean + SD of
56.80 + 7.11; Height ranged between 1.32 - 1.75m with mean + SD 0.53 + 0.07.

42.1% were recruited in the first trmester while 57.9% were recruitd in their early second trimester.
33.1% were nulliparous, 33.1% were para 1 and 33.8% are multiparous. About 93.1% of the subjects are the
indiginous Yorubas; 51% were petty traders, 20.7% were artisants,13.1% were students/apprentices,7.6% were
full house wives, 6.7%were civil servants, and .7% were farmers.

Tables 1,2,3 shows mean + SD of the lipid profile of 1st and 2nd timesters, 2nd and 3rd trmesters, 3rd
and 6/52 postpartum respectively with difference mean values at p-value 0.000.

Table 1: Shows mean + SD and the mean difference of lipid profile in 1st — 2nd Trimesters:

Ist trimester(n=61) mean + | 2nd trimester(n=61) | Mean difference p — value
SD mean £ SD
TC 3.92+ 1.08 4.68 +£1.30 0.75+0.33 0.000
TG 0.98 £0.23 1.37+0.23 0.40£0.18 0.000
HDLC 0.96 +£0.24 1.04£0.23 0.08 £0.04 0.000
LDLC 2.96 +£0.89 3.60+1.17 0.64 + 0.38 0.000

Table 2: Shows mean + SD and the mean difference of lipid profile in 2nd — 3rd Trimesters:

2nd Trimester(n=145) 3rd Trimester(n=145) Mean difference p

Mean + SD Mean + SD Mean + SD value
TC 4.77+1.20 537+1.23 0.60 £0.22 0.000
TG 1.34+£0.29 1.73£0.34 0.04£0.15 0.000
HDLC 1.06 £0.20 1.15£0.20 0.10£0.05 0.000
LDLC 3.70£1.07 4.23+1.20 0.52+0.30 0.000

Table 3 : Shows mean + SD and the mean difference of lipid profile in 3rd Trimester & 6/52 postpartum:

3rd trimester(n=145) 6/52 postpartum(n=145) Mean difference p — value
mean + SD mean +SD
TC 537+1.36 4.29+0.97 1.08 £0.58 0.000
TG 1.73 £0.34 1.04+0.24 0.70 £0.22 0.000
HDLC 1.15+0.20 1.03+0.22 0.13+0.15 0.000
LDLC 423+12 3.26+0.83 0.96 £0.59 0.000
V. Discussion:

All lipids and lipoprotein cholesterol fractions increase with increasing age of pregnancy. This result is
consistent with most previous studies*'*'"*. This increment is however attributed to the great impact exacted by
reduced activity of lipoprotein lipase with the concomittant variation in female sex hormones particularly
estrogen and progesterone levels on lipid metabolism during pregnancy™.

Plasma TC shows a higher percentage increase in the second trimester than that of third trimester as
indicated by the mean differences.This might not be unconnected to the use of cholesterol for increase
steriodogenesis and cell and organ differentiations at this period.

Plasma TG showed a markedly reduced increment in the third trimester over the second, definitely
because of increase energy expenditure of the third trimester. However, HDL-C showed slight percentage
increase in the third trimester than the second. This is actually suporting removal of cholesterol to sites of
steriodogenesis and also reducing arteriogenesity'”.
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The lipids and lipoprotein cholesterol fractions reduced to their normal reference value 6/52
postpartum. The percentage of reduction of TG is greater than that of TC probably because TG is use for energy
as well as in milk production.

VI.  Conclusion
There is significant progressive increase in plasma lipids and lipoprotein Cholesterol levels in
pregnancy and reduced to normal levels postpartum. The increment is however more in the late second trimester
than in the late third trimester. TG showed a higher percentage increase than TC. HDL-C showed a small but
persistent increase throughout the course of pregnancy.
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