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ABSTRACT

Background: Preeclampsia is a hypertensive disorder unique to pregnancy and is one of the most leading
cause for maternal and fetal mortality

Aim: The present study was aimed to estimate the levels of serum calcium, magnesium and uric acid in
pre-eclamptic and normal pregnant women.

Methods: The study included 60 subjects of age group 18-35 years, attending antenatal clinic of
Obstetrics & Gynecology Department, out of which 30 were pre-eclamptic women with gestational age of
>20 weeks (Case group) and rest 30 were normal pregnant women of same gestational age (Control
group).

Result: In the pre-eclamptic group, serum calcium and magnesium were significantly decreased
(p<0.001), while serum uric acid was significantly increased (p<0.001).

Conclusion: Serum calcium, magnesium and uric acid can be considered asfactors having a role in the
etiopathogenesis of the disease. Thus, assessment of these parameters is useful in the early diagnosis of
pre-eclampsia.

Key Words: Calcium, Magnesium, Uric acid, Pre-eclampsia.

INTRODUCTION

Pregnancy is a physiological stress in
which many changes occur in the milieu
interior of the body, more and more stress is
being laid on the biochemical changes,
which occur in the blood during normal
pregnancy  becomes  exaggerated in
complications of pregnancy like pre-
eclampsia. ™ Preeclampsia is a hypertensive
disorder unique to pregnancy. It is one of the

most leading cause for maternal and fetal
mortality and it occurs in approximately
0.4% - 2.8% of all pregnancies in developed
countries and many more in developing
countries, leading to as many as 83,70,000
cases worldwide per year. 1

According to WHO’s World Health
Report 1998, Preeclampsia is defined as “the
development of hypertension (>140/90mm
of Hg) after 20 weeks of pregnancy in a
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woman with proteinuria with or without
oedema and without previous history of
hypertension”. ! It may be associated with
complications like visual disturbances,
oliguria, eclampsia, hemolysis, elevated
liver enzymes, thrombocytopenia,
pulmonary oedema and fetal growth
restriction. ™  The pathophysiological
mechanism is characterized by a failure of
the trophoblastic invasion of the spiral
arteries which may be associated with an
increased vascular resistance of the uterine
artery and a decreased perfusion of the
placenta. !

Hypertensive disorders account for
40,000 maternal deaths annually. © Due to
this, methods to reduce the risk of
hypertensive disorders in pregnancy have
received considerable attention. Research is
focusing on prevention rather than
treatment. There is evidence that indicates a
role for micronutrients supplementation in
preventing some pregnancy disorders.
Among these, increasing calcium and
magnesium intake can reduce the risk of
Bregnancy induced hypertensive disorders.

I Low serum calcium may cause high blood
pressure by stimulating parathyroid hormone
and renin release and also by inducing
vasoconstriction by increasing its level in
vascular smooth muscle. ! Calcium might
also have an indirect effect on smooth
muscle function by increasing magnesium
levels. ) Magnesium plays an important
role in peripheral vasodilatation. ! Besides
serum calcium and magnesium, pregnhancy
related changes in serum uric acid levels are
primarily the result of altered renal handling.
Increased serum uric acid in women with
preeclampsia  has  been  consistently
described which has been secondary to
reduce renal urate clearance because of renal
dysfunction. Hyperuricemia induces
endothelial dysfunction and may induce
hypertension and muscular disease. ™"
Therefore, the modification of calcium,

magnesium and uric acid metabolism during
pregnancy could be one of the potential
causes of preeclampsia. Thus, the present
study aimed to study the levels of serum
calcium, magnesium and uric acid in pre-
eclamptic and normal women.

MATERIALS AND METHODS

The present study was conducted in
the  Department of Physiology in
collaboration with Department of Obstetrics
and Gynecology at Gold Field Institute of
Medical Sciences and Research, Chhainsa,
Faridabad, Haryana, India. Informed consent
was taken from all subjects. The study was
conducted from April 2014 to March 2015.
Subjects:

A total of 60 study subjects ranging
in age from 18-35 years, attending antenatal
clinic of Obstetrics & Gynecology
Department were enrolled in the present
study. Out of 60 subjects, 30 were pre-
eclamptic women and 30 were normal
pregnant women.

Inclusion Criteria:

Group-I (Cases):-The study includes 30 pre-
eclamptic women with gestational age of
>20 weeks. The diagnosis of pre-eclampsia
was based on the definition of American
College of Obstetrics and Gynecologists. ™2
(A) Systolic blood pressure greater than140
mm Hg or a rise of at least 30 mmHg or (B)
Diastolic blood pressure greater than 90 mm
Hg or a rise of at least 15 mmHg
(manifested on two occasions at least 6
hours apart) and (C) Proteinuria of 300 mg
or greater in 24 hours urine collection or
protein concentration of 1 gm/L (on two
occasions of at least 6 hours apart).

Group-Il  (Controls):-30 normal pregnant
women of same gestational age without a
history of any systemic illness belonging to
the same socio-economic status were
considered as controls. Subjects with normal
pregnancy were normotensive and had no
proteinuria.
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Exclusion criteria:

Women having renal disease, liver
disease, cardiovascular disease, severe
anemia, diabetes, systemic or endocrine
disorders, twin  pregnancies,  known
hypertension, women who are taking
medication, or other pre-existing medical
conditions which alter study parameters
were excluded from the study.

Collection of Blood Sample:

About 3-5 ml of venous blood from
all subjects was collected in clean,
disposable plastic tubes aseptically from
anterior antecubital vein. It was allowed to
clot for few minutes and was subjected to
centrifugation for 10 minutes at 3000 rpm to
separate the serum and kept at -20° C until
analysis was carried out.

RESULT

Parameters Measured:
The following parameters were estimated in
the present study-

1. Serum Calcium by O-
CresolphthaleinComplexone [OCPC]
method. %!

2. Serum Magnesium b}/ Calmagite
colorimetric method. **

3. [Slglrum Uric acid by uricase method.

Statistical analysis:

Results were statistically analyzed by
‘GraphPadQuickCals  t-test calculator’.
Student’s t-test was used to assess the
significance of difference between the
groups. All results are presented as mean *
S.D. A ‘p’ value of less than 0.001 was
considered significant.

Table No. - 1: Showing mean values of different parameters pre-eclamptic women and normal pregnant women.

Biochemical Parameters | Pre-eclamptic Normal Pregnant | p-value
Women (n=30) | Women (n=30)

Calcium (mg/dl) 8.47+0.27 9.60+0.41 <0.001S

Magnesium (mg/dl) 1.56+0.21 2.10+0.10 <0.001S

Uric Acid (mg/dl) 7.06+0.79 4.740.31 <0.001S

S=statistically significant

The mean calcium levels in pre-
eclamptic women and normal pregnant
women are 8.47+0.27 mg/dl and
9.60£0.41mg/dl respectively. Calcium is
significantly low in pre-eclamptic women
compared to normal pregnant women
(P<0.001). The mean magnesium levels in
pre-eclamptic women and normal pregnant
women are 1.56+£0.21mg/dl and 2.10+0.10
mg/dl respectively. There is significant
decrease in magnesium levels (P<0.001) in
pre-eclamptic women as compared to
normal pregnant women. The mean uric acid
levels in pre-eclamptic women and normal
pregnant women are 7.06£0.79 mg/dl and
4.7£0.31 mg/dl respectively. There is
significant elevation of uric acid (P<0.001)
in study group in comparison to normal
pregnant women.
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Bar Diagram No. 1: Showing comparison of mean serum
Calcium level between Pre-eclamptic women and Normal
pregnant women.
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Bar Diagram No. 2: Showing comparison of mean serum
Magnesium level between Pre-eclamptic women and Normal
pregnant women.
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Bar Diagram No. 3: Showing comparison of mean serum Uric
acid level between Pre-eclamptic women and Normal pregnant
women.

DISCUSSION

The present study was undertaken to
compare the changes which may occur in
the levels of serum calcium, magnesium and
uric acid in pre-eclamptic patients and
normal pregnant women.

In the present study, level of serum
calcium in the pre-eclamptic women was
decreased significantly (p<0.001) when
compared to normal pregnant women.
Studies conducted by Patel et al, [
Akhtaret al, ™ Mohieldein et al ™ and
Indumati et al ™ and Lambe et al " also
showed significant reduction in serum

calcium in the preeclampsia patients.
Decreased serum calcium leads to increase
in parathyroid hormone level and increase in
the membrane permeability. This leads to
shift of calcium intracellularly and increase
in the vascular smooth muscle contraction.
(7.2 | ow calcium in the serum also elicits
1, 25-dihydroxy cholecalciferol response
which stimulates calcium influx into
vascular endothelial cells thus increasing the
blood pressure. ¥

Serum magnesium level in pre-
eclampsia patients in our study was
decreased significantly (p<0.001) compared
to healthy pregnant women. This was in
agreement with Sandip et al #? and Lambe
et al. @ Reduction in the level of
extracellular magnesium causes partial
membrane depolarization and decreased
repolarization along with opening of
membrane calcium channels leading to shift
of calcium intracellularly. This phenomenon
produces vasoconstriction and rise in the
blood pressure. %! Further it has been said
that low serum magnesium increases
endothelin-1  mediated smooth muscle
contraction and hampers the release of
prostacyclin from the endothelial cells of the
umbilical arteries again manifesting as
increase in the blood pressure. 2%

In the present study, there was
significant increase in the levels of serum
uric acid in pre-eclamptic women as
compared to normal pregnant women. This
was in agreement with previous studies done
by Sandipet al, ?? Bhaskar et al. *® The
increase in serum uric acid has been mainly
secondary to reduced renal urate clearance
because of renal dysfunction. Soluble uric
acid impairs nitric oxide generation in
endothelial cells. Thus, hyperuricemia can
induce endothelial dysfunction. !

CONCLUSION
In the present study, there was
decrease in the levels of calcium and
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