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Abstract

Background and Objective: Incidence of preeclampsia in India is reported to be 8-10% of pregnancies. It
is a non-convulsive form of hypertensive disorder of pregnancy. The present study has been undertaken
to estimate and compare the  serum values of calcium,  uric acid, triglycerides, total cholesterol HDL-C
and LDL-C  between l non pregnant healthy women,  normotensive pregnant women and pre-eclamptic
women. Materials and Methods: Study includes 120 women divided into three groups. Estimation of
serum calcium, uric acid, triglycerides, total-cholesterol and HDL-C were analyzed by O-Cresolphthalein-
Complexone , Modified Trinder Peroxidase, CHOD-PAP and Phosphotungstic acid precipitation method,
using Erba Chem-5 plus semi-autoanalyser. Results: Mean serum calcium and HDL-C levels were
significantly decreased in group-C and group-B in comparison to group-I,p<0.05. The mean serum
concentration of uric acid in pre-eclamptic pregnant women (group-C) was significantly elevated  than
normotensive pregnant women (group-B) cases and healthy non-pregnant women (group-A). The mean
triglyceride, and LDL-C levels were significantly increased in group-C as compared to group-B, p<0.05.
But there was no difference in the mean values of total-cholesterol between cases (group-B and group-
C) and control (group-A), p>0.05. Conclusion: Women having pre-eclampsia had low levels of serum
calcium, elevated the serum uric acid and disturbed lipid profile. These levels may have cause and effect
relationship with these disorders.
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Introduction

Pre-eclampsia is a non-convulsive form of
hypertensive disorder of pregnancy [1]. Incidence of
preeclampsia in India is reported to be 8-10% of
pregnancies.  The diagnosis of pre-eclampsia
(International Society for the Study of Hypertension
in Pregnancy) is determined by the presence of
elevated blood pressure combined with significant
proteinuria (0.3 g/24 hours) after the 20th week of
gestation in a previously normotensive, non-

proteinuric patient [2].  These disorders are
associated with adverse prenatal outcomes such as
stillbirth, preterm and small for gestational age
babies [3,4]. In India majority of the cases of pre-
eclampsia are the patients belonged to poor socio-
economic class and have not received proper medical
attention during their antenatal period [5].

Calcium is one of the most abundant elements in
the human body. Deficiency of calcium may lead to
tetanic convulsions, bleeding diathesis, capillary
haemorrhages, tissue exudation and osteomalacia
[6]. Some studies have concluded that the increase in
the intracellular calcium causes vasoconstriction,
increase in the peripheral resistance and therefore,
an increase in the blood pressure [7]. Epidemiological
and clinical studies have shown that an inverse
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relationship exists between calcium intake and
development of hypertension in pregnancy [8]. Many
trials have been conducted to observe the protective
effect of preventive calcium supplementation in
pregnant women . A previous review by Hofmyer et
al. has shown that calcium supplementation during
pregnancy had a significant effect in reducing risk of
gestational hypertension and pre-eclampsia [9,10].

Uric acid (2, 6, 8-trihydroxypurine) is the end
product of purine metabolism and its elevated level
induces endothelial dysfunction and may induce
hypertension and vascular disease [11].  An
association between elevated serum uric acid levels
and preeclampsia was first reported by Slemons and
Bogert in 1917 [12]. In women who go on to develop
preeclampsia, uric acid concentration is elevated as
early as 10 weeks of gestation, at a time much earlier
than clinical presentation of the disorder. There are
several proposed mechanisms for elevation of uric
acid in the pre- eclampsia, such as abnormal renal
clearance, increased tissue breakdown, acidosis and
a rise in the activity of the xanthine oxidase/
dehydrogenase enzyme [13].

The association of alteration in serum lipid profile
in essential hypertension is well documented.
Various studies claim that abnormal lipid synthesis
leading to increase of thromboxane level and the
decrease of prostaglandin levels as well as the
imbalance of lipid peroxidase and antioxidants is
responsible for pre-eclampsia. There is a positive
correlation between serum triglycerides and systolic
blood pressure as well as diastolic blood pressure in
pre eclampsia cases. Hormonal imbalance leading
to altered lipid profile in serum is assumed to be the
prime factor in etiopathogenesis of pregnancy -
induced hypertension (PIH) [14,15].

In spite of numerous studies; the etiology of pre-
eclampsia has not yet been fully elucidated.
According to many authors in recent studies observes
that the changes in levels of serum calcium, uric acid
and lipid profile appear to be of immense value in
understanding the pathogenesis of pre-eclampsia.
The present study has been undertaken to evaluate
and compare the changes in serum levels of calcium,
uric acid and lipid profile in healthy non-pregnant
women, normal pregnant women and in pre-
eclamptic women in Rohilkhand region of Uttar
Pradesh.

Materials and Methods

The study was conducted at the Department of
Biochemistry, Rohilkhand Medical College and

Hospital (RMCH), Bareilly, Uttar Pradesh. The
duration of study was 12 months, from March 2015
to February 2016.  Total 120 women were recruited
for this case control study. They were divided in the
following three groups, each group consisting of 40
subjects. Group A: Comprised healthy non-pregnant
women with age’s ranges from 22-35 years taken as
controls, Group B: comprised of normotensive
pregnant women with same age groups, receiving
antepartum care at the out patients department and
Group C: consisted of pre-eclamptic women with
similar age groups who were admitted to the
Department of Obstetrics and Gynecology, RMCH,
Bareilly. All cases were selected by taking a detailed
medical history, physical examination and other
relative investigations. While selecting the subjects,
care was taken that none of them was suffering from
diabetes mellitus, cardio-vascular diseases, renal
diseases, chronic hypertension, and co-agulation
disorders. Before performing the various tests subjects
consent had been taken. All the procedures reported
here in the study have followed the guidelines
approved by the locally appointed ethical committee.

Pre-eclampsia was defined as development of
blood pressure > 140/90 mmHg after 20 weeks of
gestation and proteinuria of 300 mg as confirmed
by 24h urine collection in women with no known
history of hypertension, renal disease, and endocrine
abnormalities and had single pregnancy and had
no family history of lipid or carbohydrate disorders
(Lampinen et al 2008).

Blood pressures of our selected subjects were
measured by standard mercury sphygmomanometer
and venous blood samples were collected from
antecubital vein after an overnight fasting from all
participant’s with aseptic precautions. Blood
samples were allowed to clot at room temperature
and the serum was separated by centrifugation. The
estimation of these parameters was carried out within
4-6 hrs. The following tests were done in each sample
during the study.
a. Serum Calcium by O-Cresolphthalein-

Complexone method [16].
b.  serum uric acid by Modified Trinder Peroxidase

method  [17].
c. Serum Triglycerides was measured by GPO-PAP

method [18].
d. Serum Total Cholesterol by CHOD-PAP method

[19].
e. HDL-Cholesterol Estimation by

Phosphotungstic acid precipitation method [20].
f. Estimation of Serum LDL cholesterol.
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Indirect method has been used in accordance with
the outline of Freidewald’s Formula. (Freidewald
W.T. et al 1972).

The value of LDL cholesterol is calculated as
LDL-Cholesterol= Total Cholesterol –

[(Triglycerides/5) + (HDL-Cholesterol)]

Statistical Analysis
Data were presented as mean ± SD. A student’s

unpaired t-test was used for cross sectional
comparisons of continuous variables between the 2
groups. The results were considered statistically
significant when the probability of the null
hypothesis was less than at least 5% (p < 0.05).

Results

Of the 40 pre-eclamptic patients 24 were
primigravida (60%) and 16 were multigravida
(40%). The mean gestational age of pre-eclamptic
women in group-C was statistically significant in
comparison to normotensive pregnant women in

group-B (31.17 ± 4.08 week vs. 33.00 ± 4.37 week)
[Table 1, Figure 1.A, B].

From Table 2 and Figure 2 we compared the results
of mean systolic, diastolic and mean arterial blood
pressure (MAP) of Group-B women with Group-A
women and Group-C women with group-B women
(Table 2, Figure 2). The mean ± SD systolic, diastolic
and mean arterial blood pressure (MAP) of Group-B
women were significantly higher than Group-A
women (126.0 ± 6.8 vs 120.0 ± 9.3 mm of Hg, 78.1 ±
7.5 vs. 70.8 ± 8.3 mm of Hg and 96.7 ± 5.48 vs. 85.5 ±
6.68 mm of Hg) and Group-C women were
significantly higher than Group- B women ( 174.2 ±
13.1 vs. 126.0 ± 6.8 mm of Hg, 105.4 ± 7.3 vs. 78.1 ± 7.5
mm of Hg and 128.0 ± 6.5 vs. 92.7 ± 5.48 mm of Hg ).

Table 3, Figure 3. A & B  shows significantly lower
mean serum calcium & HDL-C in Group-B and
Group-C (p < 0.05) compared to Group-A. The mean
serum concentration of uric acid in normotensive
pregnant women (Group-B) cases was significantly
higher in comparison to healthy non-pregnant
women (Group-A). But the mean value of serum uric
acid in pre-eclamptic pregnant women (Group-C)
was significantly elevated than normotensive
pregnant women (Group-B) [6.9 ± 0.54 mg/dl vs 5.17

Subjects  Group-B (40)  Group-C (40)  P value  

Estimated Gestational 
weeks  

 

24-28 07(17.5%)  12 (30 %)   
29-33 15 (37.5 %)  13 (32.5 %)  
34- 38 18(45 %)  15(37.5 %)  

Mean ± SD  33.00 ± 4.37  31.17 ± 4.08  Gr. B vs Gr.C p < 0.05  
Parity  

 
Primi  28 (70%)  24 (60%)   
Multi  12 (30% ) 16 (40%)  

 

Blood Pressure (mm of Hg)  Group-A  Group-B  Group-C  P value  

Systolic (mean ± SD )  120.0 ± 9.3  126.0 ± 6.8  174.2 ± 13.1  Gr. A vs Gr.B p < 0.05, 
Gr.B vs Gr.C p < 0.05  

Diastolic (mean ± SD)  70.8 ± 8.3  78.1 ± 7.5  105.4 ± 7.3  Gr. A vs Gr.B p < 0.05, 
Gr.B vs Gr.C p < 0.05  

Mean arterial pressure ( mean 
± SD)  

85.5 ± 6.67  96.7 ± 5.48  128.0 ± 6.5  Gr. A vs Gr.B p < 0.05, 
Gr.B vs Gr.C p < 0.05  

 

Table 1: Showing gestational weeks and Parity of the study groups

Table 2: Mean systolic, diastolic and mean arterial pressure (MAP) for the three groups of participants.

Parameters  Group-A (n=40)  Group-B (n=40)  Group-C (n=40)  Statistical relationship of 
Gr-B & Gr-C with Gr-A 

Calcium  
(mg/dl)  

9.60 ± 0.70  8.80 ± 0.65  8.22 ± 0.63  P < 0.05 in Gr-B; P< 0.05 in 
Gr C  

Serum Uric acid (mg/ 
dl)  

3.89 ± 0.64  5.18 ± 0.94  7.1± 0.54   p < 0.05 in  Gr.B  & p < 0.05  
in Gr Gr.C 

Triglyceride (mg/dl)  174.02 ± 11.2  179.6 ± 14.1 203.22 ± 15.7 
 

P < 0.05 in Gr- B; P > 0.05 in 
Gr-C  

Total Cholesterol 
(mg/dl)  

190.98 ± 13.3  197.48 ± 14.4  195. 74 ± 13.8  P>0 .05 in Gr-B; P > 0.05 in 
Gr-C 

HDL-C (mg/dl)  53.58 ± 4.43  49.22 ± 6.25  47.94 ± 5.7  P <0.05 in Gr-B; P < 0.05 in 
Gr-C  

LDL-C (mg/dl)  102.6 ± 13.8  112.3 ±   
17.23 

107.09±   
16.31 

P < .05 in Gr-B; P > 0.05 in 
Gr. C 

Table 3: Showing serum calcium, uric acid & lipid profile values in study groups
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± 0.94 mg/dl, p < 0.05.  Triglyceride mean value was
significantly higher (p < 0.05) in Group-B cases as
compared to Group-A; but non significantly higher
(p > 0.05) in Group-C in comparison to Group-A. We
also observed non significant (p > 0.05) difference
between mean values of total cholesterol between

cases (Group-B and Group-C) and control (Group-
A). The mean value of LDL-cholesterol which was
highly significant (p <0.05) in Group-B cases and
non significant (p >0.05) in Group-C cases in
comparison to Group-A  cases.

Fig. 1A: Showing number of women in normal pregnancy and pre-eclamptic cases along with gestational
weeks

Fig. 1B: Showing number of primi and multi women in normal
pregnancy

Fig. 1C: Showing number of primi and multi pre-eclamptic
women

Fig. 2: Showing mean systolic, diastolic and mean arterial pressure (MAP) of three
different studied Groups.
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Fig. 3B: Showing serum triglyceride, total cholesterol, HDL-C and LDL-C levels in three different
studied Groups.

Fig. 3A: Showing serum calcium and uric acid levels in three different
Groups.

Discussion

In this study the mean ± SD gestational ages of
Group B  and group C cases were 33.00 ± 4.37 week
and 31.17 ± 4.08 week and also majority of the
patients (65 %) were primigravida (Table 1). The mean
gestational age was highly significant in pre-
eclamptic women (Group-C) in comparison to
normotensive pregnant women (Group-B) (p < 0.05).
The mean systolic, diastolic and mean arterial blood
pressure (MAP) in pre-eclamptic women (Group-C)
was significantly higher than normotensive pregnant
women (Group-B) and non-pregnant healthy women
(Group-A). These results are in agreement with study
of other authors [21,22].

From Table  3 we observed that mean serum
calcium value was highly significant between  non
pregnant healthy women (Gr. A) with pregnant
healthy women (Gr. B) and preeclamptic women (Gr.
C). This finding matches with previous studies
conducted by Idogun E.S. et al. [23], J. Moodley et al.
[24], Punthumapol C et al  [25].  This result supported
the hypothesis that low serum calcium level might
be a cause in the development of pre-eclampsia. The
effect of serum calcium on changes in blood pressure
could be explained by the level of intracellular

concentration of calcium[25]. Belizan [26]
hypothesized that a low calcium intake results in
high parathyroid hormone levels and increased
membrane permeability. As a result, calcium is
released from the mitochondria and it enters the
cytoplasm, thus resulting in increased intracellular
free calcium levels and decreased serum calcium
levels. The elevation of cytoplasmic calcium levels
triggers smooth muscle contraction, thus resulting
in vascular constriction and increased blood pressure
[27]. In our study majority of the pregnant women in
Group-B and Group-C are low socioeconomic status.
Socioeconomic status may be correlated with calcium
intake. Women from the low income group were more
likely to have less than the recommended dietary
allowance (RDA) for calcium. However, the present
finding was contradictory to some other studies
where the mean serum calcium levels in pre-
eclamptic women was  not different from normal
pregnancy [28,29].

The mean serum uric acid levels in the present
study significantly lower in Group-A (non-pregnant
healthy women) than Group-B (normotensive
pregnant women), p < 0.05. Our results agree with
previous findings of some authors [30,31].  A
decreased glomerular filtration rate may contribute
to an increased uric acid, but this likely occurs later
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in pregnancy closer to the time of pre-eclampsia
diagnosis [31].  In the present study, we also found
significantly elevated mean serum uric acid level in
pre- eclamptic women (Group-C) compared to
normotensive pregnant women (Group-B). Similar
results were observed by other authors [25,32].
Hyperuricemia is believed to be resulted from
decreased renal excretion as a consequence of pre-
eclampsia, also results from increased production
secondary to tissue ischemia and oxidative stress
[32]. Soluble uric acid impairs nitric oxide generation
in endothelial cells. Thus hyperuricemia induces
endothelial dysfunction and may induce
hypertension and vascular disease [32]. But in some
authors namely Salako BL et al., Weerasekera DS et
al. [33,34] did not find any significant difference in
mean serum uric acid levels between pre- eclamptic
women  and normotensive pregnant women.

The current study we analyzed, the role of lipid
parameters in pre-eclampsia cases and found that
the patients of Group-C (preeclampsia) have
significant difference in serum triglyceride as
compare to Group-A (control) subject (p < 0.05). In
this study the mean ± SD serum triglyceride of Group-
C participant was (203.22 ± 15.7) more than the mean
± SD serum triglyceride of Group-A (174.02 ± 11.2)
participants. These findings are in agreement with
work of many authors [21,35,36]. The principle
modulator of this increase in triglyceride is esterogen,
as pregnancy is associated with hyperestrogenaemia.
Esterogen inhibits the hepatic lipid oxidation so the
net effect is increased delivery of free fatty acids into
hepatic biosynthesis of endogenous triglycerides
which carried by VLDL (Jayanta et al. 2006) [35]. But
some authors believed that the increase level of
triglycerides in preeclampsia is probably not due to
hyperesterogenaemia as the levels of esterogen
decreases in pre-eclampsia. Another hypothesis for
increase level of triglycerides in pre-eclampsia is that
hyper-triglyceridemia is probably a consequence of
competition between the substrates chylomicron and
very low-density lipoprotein cholesterol for the
enzyme lipoprotein lipase. Classically, chylomicron
clearance occurs in two sequential steps: (a)
Triglyceride hydrolysis by the enzyme lipoprotein
lipase, (b) Uptake of the remnant by the liver. Delay
in the second step leads to accumulation of remnants
in plasma and is generally thought to represent the
atherogenic risk of hyper-triglyceridemia. Elevation
in triglyceride, found in preeclampsia is likely to be
deposited in predisposed vessels, such as uterine
spiral arteries and contributes to the endothelial
dysfunction, both directly and indirectly through
generation of small dense low-density lipoprotein
cholesterol (Sattar et al. 1997) [37].

But we could not observe any significant change
in maternal serum TC (total cholesterol) level in these
studied groups. This finding is similar to previous
studies conducted by NAF Islam et al [21],  jayanta et
al [38], Sattar et al [37]. From Table 3; Figure 3.B  we
also observed that the increase in HDL-C and
decrease in LDL-C levels is due to
hyperestrogenaemia. But in preeclampsia, the
estrogen level is decreased, so reduced serum HDL-
C level and increased serum LDL-C levels were
observed. This finding is supported by other authors
[21,39].

Conclusion

 Analysis of the results of the present works, it is
clear that the women who develop pre-eclampsia had
low level of maternal total serum calcium, elevation
of the serum uric acid level and disturbed lipid profile
due to abnormal lipid metabolism. This association
may be significant in understanding the pathological
processes of pre-eclampsia and may help in
developing strategies for prevention and early
diagnosis of pre-eclampsia and other .
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