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ABSTRACT

Objectives: To compare the levels ol lipids and
homocysteine in the scrum of third-trimester pregnant
women and healthy, age-matched non-pregnant controls.
Methods: We compared the levels of these lipids (total
cholesterol, particularly lipoproteins such as LDL) and
homocysteine in the scrum of third-trimester pregnant
women and healthy, age-matched non-pregnant controls.
Blood samples were obtained by venipuncture and the
samples were allowed to clot at room temperature for 45
minutes before centritugation to separate the scrum.

Result: Compared to the controls, the following substances
weére significantly clevated in the pregnant women: total
ch&lesterol, 212 vs. 191 my/di. (p=0.02); triglycerides, 153
vs. 89.5 mg/dL (p=0.004); an. 11DL., 67.0 vs. 56.6 mg/dL.
(p%0.004)‘ The mean LDL-cholc terol levels of the pregnant
{116 mg/dL) and non-pregnant controls (110 mg/dL) were
not significantly different. However. the mean
homocysteine concentration ol the pregnant women was
about 30% lower compared with the control group (7.1 vs.
10.1 mol/L, p<0.001). The mean folate level of the pregnant
women, 16/18 of whom were taking a multivitamin
supplement, was more than twice that ol the non-pregnant
controls (10.4 vs. 4.4 ng/mL, p=0.002), whereas the vitamin
B,, level was nearly two-fold higher in the controls than in
the pregnant women (620 vs. 343 pg/ml. p=0.001). The
lower homocysteine levels in the pregnant women relative

to the non-pregnant women were likely duc to the use of

folate supplements by the pregnant women.  Despite the
difference in the serum lipid protiles of the pregnant and
non-pregnant women. both croups had values of serum
concentrations of lipids, folate, vitamin B, and

homocysteine that were well within the reference range of

Values provided by the American Heart Association (A1TA).
Conclusion: These results indicate that pregnant women in
Nigeria show the same trend thot most women in other parts

of the world exhibit as they wier the third trimester of

pregnancy: that is. their serum cholesterol and triglyceride
levels increase. while their homocysteine levels decrease,
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homocysteine, pregnant, and CVID risk factors.
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INTRODUCTION

Iyperhomoceysteinemia and clevated serum  lipid
concentrations, especially total cholesterol and LDL-
cholesterol, are visk factors for cardiovascular disease and
endothelial dysfunction’. Hypercholesterolemia promotes
functional and structural injury to the vascular wall*. Even
mild hyperhomocysteinemia has been identified as a risk
factor for arterial discase and venous thrombosis’. More than
a decade ago. elevated homocysteine concentrations were
also found 1o be associated with neural tube defects’.
Pregnancy in populations worldwide is associated with
increases in plasma total cholesterol, triglycerides, and
[IDL~cholesterol’. These changes are thought to serve the
nutritional needs of the fetus®. On the other hand, extreme
hypercholesterolemia increases artery resistance to blood
flow and can result in fetal growth retardation’. In addition,
the formation of fatty streaks. precursors of advanced
atherosclerotic lesions, are markedly increased in fetuses
whose mothers are hypercholesterolaemic during
pregnancy”. Morcover, there is evidence that the fetal onset
of'atherogenesis greatly influences the rate of its progression
throughout childhood and adolescence’.  Furthermore, in a
study conducted in Lima, Peru’, high triglyceride and low
1IDL-cholesterol concentrations were found to be important
risk factors for preecfampsia. Similarly, an elevated plasma
homocysteine level in pregnancy may increase the risk of'a
pregnant woman develoning preeclampsia by as much as
three-fold ™. Similarly, a study by Berge and coworkers’
indicated that changes in the serum lipid profile during
pregnancy can influence the risk of cardiovascular diseasc
(CVD) development in women’. Following birth, most of
the gestational changes return to pre-pregnancy levels
exeept total cholesterol and triglycerides where elevated
fevelsofboth of these lipid classes are associated with
CVID'. The significance of the atherogenic lipid profile that
develops during normal gestation are unclear, but is widely
regarded as having important implications for both the
motherand the (etus'

To our knowledge, despite the significance of the levels

of various lipoproteins and homocysteine to the health of the
pregnant woman and her fetus and in the light of the high
rates of Maternal and neonatal mortality in many Countries




in sub-Saharan Alrica ™" the it rature contains [ew reports
of studies of the concentrations of homocysteine,
triglycerides. total cholesteinl, or LDL-cholesterol in
pregnant women in that part of tire world. Ekeke™ Tayior "
Ojo ‘and Sogbanmu ' and Ahancku and coworkers
“investigated the changes in serum cholesterol and various
cardiovascular discase risk factors during normal pregnancy
in Nigerian women: however, they  dic not report
homocysteine data. The results ofthese studics indicated an
increase in the total cholesterol fevel. LDL-cholesterol. and
triglyceride concentrations fate in pregnancy.

We collected blood scerum from 18 pregnant Nigerian
women in the third trimestey and 38 healthy non-pregnant,
age-matched controls and compared their lipid profiles and
hzmocysleinc levels between the two groups. Because
homocysteine levels are ini.uenced by dictary factors,
particularly onc's folate and vitamin B,, status, we aiso
determined scrum levels of _these two  water-soluble
vitamins in these same subjects.

METHODS

Study population. This siudy was conducted in the summer
of 1999 in the city of Abuja in northern Nigeria.  The
subjects, 18 pregnant and 36 non-pregnant women, were
recruited from among the relatives and the paticats attending
the National Hospital. Abuja. which provides carc mainly to
patients from the upper sociocconomic stratum.  Only
women in their third trimester were enrolied in the study.
Both the pregnant and non-pregnant women were similar in
terms of dict and smoking and drinking patterns with the
exception that 16/18 of the pregnant women acknowledged
tHey were taking multivitaniin supplements. Nonc ol the
subjects reported the use of al ohol or tobacco and all were
in good health. This study rvas approved by the Human
Research Review Committee of the University ol New
Mexico School of Medicine and was in accordance with the
Helsinki Declaration.

Anthropometric measurcmesnts. The heightandweightof

each subject was determined using a portable stadiometer
and battery-operated scale (accurate to 0.5 kg), respectively.
Biochemical analyses. Blood samples were obtained by
venipuncture and the saniples were allowed to clot at room
temperature for 45 minutes belore centrifugation to separate
the serum. Samples were then aliquoted into ervovials and
stored at - 40°C until they were transported in a frozen state
to Albuquerque. NM (or analysis. Total cholesterol was
determined by the end-point colorimetric method of Allain
etral. (18) using a Vitros 950 analyzer. 11DL-cholesterol was
assayed usingKodak Vitros Cholesterol slides and a Vitros
250 analyzer (19). Triglveerides were determined by the
method of Spayd e7 al. (20) us.ng a Vitros Analvzer Clinical
Chemistry Slide (TRI1G) and o Vitros 950 analyzer. LDL-
cholesterol was calculated usiix the following cquation:
(FIDL-cholesterol +
VLDL-cholesterol).  Serum homocysteine fevels were
determined Using the IMx FHomocysteine assay kit (Abbott
Diagnostics Division. Abbolt [Laboratories, Abboit Park, I1..
USA). Serum lolate and vitamin B, levels were assayed
immunologically by competitive magnetic  separation
assays using the Baver tmmuno 1 Syvsiem (Bayer
Corporation, Tarrytown, NY, USA).
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Statistical analysis.  Descriptive statistics, group
comparisons and correlations were made using the Number
Cruncher Statistical Software (NCSS, version 6, Kaysville,
UT. U.S AL Results are expressed as mean 1 standard
deviation.  Group comparisons were made using the two-
sample t-test to determine the statistical significance of
various parameters between the different groups. A p-value
0l'0.05 was considered statistically significant.

RESULTS

Comments on study population. Characteristics of the 18
pregnant and 36 non-pregnant women are summarized in
The mean ages of the pregnant and non-pregnant
The

pregnant women were comparable to the non-pregnant

Table |,

women were 28.0 and 34.7 years. respectively.

women in terms of height, but were, on average, about 10 kg
heavier than the non-pregnant controls.

Serum lipid profiles. As shown in Table 2, a significant
difference was observed between the various cardiovascular
discase risk factors in the pregnant and non-pregnant
women. With respect to lipids, the pregnant women had the
poorer CVD risk profile; relative to the non-pregnant
controls, they had significantly higher total cholesterof and
triglyceride concentrations. However, the LDL-cholesterof
levels of the two groups were not different (110-116 mg/dL).
The pregnant women had about 15% more (p=0.004)
cardioprotective HDL-cholesterol than their non-pregnant
counterparts. ‘The LDL-cholesterol/HDL-cholesterol and
total cholesterol/INDI.-cholesterol ratios of the two groups
were not different. Furthermore, these two ratios were well
within the range of values preseribed by Columbia

University and the Altruis Biomedical Network,

respectively (21.22).

Serum homocysteine, vitamin B,,, and folate
concentrations. The mean homocysteine fevel was about
30% lower in the pregnant women than in the non-pregnant
controls (7.1 versus 10.1 moles/L, p<0.001). This difference
could be accounted for by the fact that the serum folate levels
were about 2.5-fold higher in the pregnant women. In
contrast.however. the vitamin B, levels were nearly twice as
high in the non-pregnant women relative to the pregnant
women. Both of these vitamins are intimately involved in

hnnwcyslci 1 metaboljsm. L .
¢ analyzed our data to determine il any correlations

existed between homocysteine levels and the folate or
vitamin 13,, concentration. A relatively strong negative
correlation between homocysteine and folate values was
observed in the non-pregnant controls (r= 0.47, p=0.02);
however, no such correlation was scen in the pregnant
women.  No corrclation was observed between
homocysteine and vitamin By, levels in cither of the study
populations. Finally, a positive correlation between
homocysteine and age was observed, but only in the non-
pregnant women (r=0.46, p=0.0006).




*

Tuble-1.. Sununary of study population characteristics

Paramerer

Mean °D

Pregnae Non-Pregnant

(r==18&) (n=36)
Age (ycars) 28 3 347 11
Teight (m) 1.4 4.08 1.62 7.56
Weight (Kg) 783 132 68.8 10.0
BMI (Kg/m* i 292 49 26.4 0.6

Table 2. Comparison of the serum concentrations of
biochemical risk factors of cardiovascular disease in pregnant
versus non-pregnant.women in the city of Abuja, Nigeria

Parameter Mean S.D _p-Value

Pregnant Non-pregnant

Total cholesterol (mg/di ) PORINI N 191 42.7 0.022
\1

Trigiycerides (mg/dl.} 153" 89.5% 0.004

(Range} (30-. 30 {20-302)

High density tipoproten 670 0.2 36.6 13.2 0.004

{mg/dL)

Low density lipoprotein 116 424 110 423 NS

{mg/dL)

Total cholesterol/HDI.3.2 34 NS

L.DL/HDL 1.7 FONS

Ilomocysteine (mol/1.) 713 2.03 10.1 3.93 <0.001

Vitamin B, (pg/ml.) . 343% 620% 0.001

{Range) (9-4-901) (221-1482)

I’olalcSng/ml,) 10 .4 - 44% 0.002

{Range (2.6-6hH (1.6-30)

NS, not significant.
*median; reported duc to non-distributed curves.

Table 3. Summary of reference range values for the serum
concentrations of various parameters related to the risk of
cardiovascular discase

Parameters Reference range

Age (ycars) 20-30

Total cholesterol (mg/dl.) 120-201"
Triglycerides (mg/dl.) 31.0-175
High density lipoprotems (me/dlL) 28.2-63.0"
Low density Tipoproteins (mg/dl.) 78.1-176"
Homocysteine (pumol/l.) 45124
Vitamin B, {(pg/ml.) 201-849"
Folate (ng/mL) 1.6-12.0"

*Rifai N, Warnick G, Dominiczak MH, eds.. H
andbook of Lipoprotcin Testing, AACC Press,
1997,

f *Burtis CA, Ashwood LR, eds., Tictz
Fundamentals of Clinical Chemistry, W.S.
Saunders, 4" cd.. Philadelphia, 1996.
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‘Ueland PM, Refsum H, Stabler SP, et al. Total
homocysteine in plasma or serum: methods and
clinical applications. Clin Chem 1993; 39:
1764-1769.
“wivv.uspharmacist.com/newlook/ce/treatdislipid/
Lesson.cim

DISCUSSION

We were interested in the lipid profiles of pregnant women
in Nigeria because elevations of certain lipids - triglycerides,
total cholesterot and LDL-cholesterol in particular - during
pregnancy can incrcase not only the woman's risk of
cardiovascular discase, but also that of her fetus later in life
B Our findings are consistent in some respects with the
findings of other investigators, yet different in one other
respect. As others have reported SIBE e found a nearly
wwo-fold increase in the serum triglyceride level in pregnant
Nigerian women in the third trimester, and a 10-15%

increase in total cholesterol (Table 2). However, whereas’
most other investigators have reported significant increases

in LDI.-cholesicrol in women in the last few weeks of

17, . o~ «
pregnancy  we did not find any such difference between - -

our pregnant and non-pregnant subjects.

As other researchers have noted ™ we observed that the
HDL-cholesterol level was elevated about 15% during the
third trimester. The results of these lipid analyses indicate
that pregnancy did not worsen the HDL-cholesteroi and
LDL-cholesterol levels with respect to cardiovascular
disease risk. This finding contradicts a previous study
conducted by Berge and coworkers” who found that
pregnancy-related’ changes in the serum lipid profile
increase the risk of CVD development in these women ’
Nevertheless, the large apparent pregnancy-associated
increascs in atherogenic triglycerides and total cholesterol
we found in the third-trimester Nigerian women we studied
should raisc the same concerns Berge and coworkers did
about the implications for cardiovascular health in pregnant
women and their fetuses clsewhere in the world **

Oun the other hand. with regard to the issue of homocysteine
levels and pregnancy, our finding in the Nigerian women we
studied should be reassuring. The homocysteine
concentrations we found in the pregnant women in their
third trimester were significantly lower, by about 30%, than
they were in the non-pregnant control group. Homocysteine
has been identified as a risk factor for neural tube defects in
the fetus and as a cardiovascular disease risk factor for both
the mother and the fetus”™  Although homocysteine levels
were lower in the pregnant women in our study,
nevertheless, the mean serum homocysteine concentration
we observed for the 18 pregnant subjects was 7.1 moles/L, a
value that is higher than that reported by other investigators.
FFor example, the mean plasma homocysteine concentration
ol Canadian women reported by Walker and colleagues *
was 5.6 moles/l. at 36-42 weeks gestation compared to a
value of 7.9 moles/L. for non-pregnant women. Similarly, in

PR, . 27
astudy conducted in Florida, Bonncette and coworkers

T L

AT




reported plasma honiocysteine levels ol 5.4 moles/L. {or
pregnant women in the third trimester versus 8.7 moles/L for
the non-pregnant controls. Because the study by Bonnette
and coworkers was one in which the folate intake was
controlled, they speculated vt the lower homocysteine
concentrations observed in pregaancy compared with non-
pregnant controls could pe the result of a physiologic
responsc 10 pregnancy. Since v ¢ did not control for folate or
vitamin I3,, intake in our studs. and because most of the
pregnant women in the present study acknowledged that
they were taking multivitamin supplements, we cannot
comment on whether or not the lower levels of
homocysteine we observed wthe pregnant women relative
o the control group were due to their being well advanced in
their pregnancics or due 1o the multivitamin supplements.
The lower homocey steine concentrations could also be due to
a physiologic response to pregnancy. Inaddition, decrcased
homocysteine levels can also be due o haemodilution,
plasma volume expansion. or the heightened remethyiation
ol'homocysteine due to an inereased demand of methionine
by the developing fotus (28).

in conclusion, our overall Mmaimng is that while some of the
cardiovascular discase vish lactors (e scrum total
cholesterol, wiglveendes) of the Nigerian women in our
siudy were markedly increased by pregnancy. these risk
factors were in line with  alues reported for other
populations worldw ide and do et seem to be exceptional or
remarkable. On the other hand. tor the 18 pregnant Nigerian
women who participated in our study, the picture with
respect to pregnancy-associated changes inserum levels ol
LDL-cholesterol. HHD{.-cholesterol and homovysteine looks
favorable: pregnancy was associated with a reduction in the
homocysteine fevel, no inercase in the level of atherogenic
LDL-cholesterol. and an increase in the concentration of
cardhoprotective HDE-cholesterol,

Several Himitations may altect our findings and conclusions.
Statistical power was compromised due to the relatively
small number ol subjects we studied.  [n addition, dictary
data, including specific infhrmation regarding  vitamin
intake, was notavailable.

Our next investization of pregiiney-associated risk factors
for neural tube defects and cardiovascular discase in
Nigerian women will control for vitamin supplements and
will utilize a longitudinal desivn in which cardiovascular
diseasc risk factors arc monitored in individual subjects
from conception throughout pregnancy.
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