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Magnesium sulfate is used for seizure therapy and profilaxy in women with
eclampsia and preeclampsia worldwide. Magnesium has effect on calcium modulation
and also there are antithesis reports about alternation between magnesium sulfate therapy
and decreased serum calcium level. Decreased in serum calcium level may cause some
complications. The present study determines whether maternal serum level of calcium
and albumin in patients with preeclampsia are lower than matched control subjects.
Thirty patients with preeclampsia who were candidate for received magnesium sulfate
therapy compared with 30 normal pregnant women as a control group. Serum calcium
and albumin concentration were determined in 3 ml of venous blood sample that was
taken before magnesium sulfate therapy, during and 24 hrs after discontinuation of
therapy in preeclamptic women and also before and 8 hrs after delivery in normal
pregnant women. Findings show no significance difference of maternal and gestational
ages between the two groups. The change in mean concentration of albumin, total calcium
level, and corrected serum calcium level was observed just significantly at the albumin
level 24 hrs after the termination of therapy in preeclamptic group (3 mg/dl, 2.7 mg/dl)
P=0.03. There is no any correlation between others items in two groups. In both two
groups serum calcium level is more before delivery than after. In the preeclamptic group
(9.1 mg/dl, 9 mg/dl) P=0.00 and in normotensive group (9.3 mg/dl, 9 mg/dl) P=0.00.
According to this small group study magnesium sulfate therapy in preeclamptic women
doesn’t redounded to change in serum calcium level, but may lead to increased albumin
level after delivery in control subject and also after discontinuation of the therapy in
patients groups respectively.
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Preeclampsia has a high prevalence
among pregnant women and it can lead to serious
complications for them or even death® 2.
Magnesium sulfate is a common cure for
prevention the eclampsiain these patients®. lonic
calcium is antagonized by magnesium ions*®,
Therefore, it seems that magnesium sulfate can
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decrease serum calcium and its adverse effectsin
preeclamptic patients. Decreased calcium serumis
associated with some different effects such as
convulsion, muscle spasm especially inthelarynx,
psychological problems, changein vital signs, and
cardiac arrest; so that, it can potentially threaten
lifeb. There are also some controversial reportson
low calcium contents in preeclamptic patients™°.
In case of low calcium contents, magnesium sulfate
can intensify the condition and cause serious
complications®. Halhali et al. (2001) showed that
preeclamptic patients have a low level of
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parathormone and injection of magnesium sulfate
can increase Calcitonin gene related peptide in
them which leads to hypocal cemia't. Huang et al.
(2004) injected magnesium sulfate to pregnant
women with high blood pressure and calculated
serum calcium 4 hrslater. They observed that serum
calcium isdecreased significantly*2. Cruikshank et
al. (1981) observed that treatment of preeclamptic
women leadsto 25% decreasein total calcium and
12% decrease in ionic calcium?®. Therefore
according to the above literature, our study was
aimed to evaluate the serum calcium levelsaswell
as albumin (which transport a large amount of
calciumin serum) in preeclamptic women who were
receiving magnesium sulfate and they compared
with women with normal blood pressure. Results
of current study present val uableinformation about
serum calcium levels and useful approaches for
treatment of preeclamptic patients.

MATERIALSANDMETHODS

This study was a double blinded clinical
trial study. Our cases were 60 pregnant women
referred to Hazrat Zainab Hospital (Shiraz, Iran)
during 2014. They gave birth with cesarean section.
Their BMI were coordinated with each other. The
caseswere chosen randomly. Certain criteriawere
considered to participate eligible casesin the study,
including: pregnant women with preeclampsia,
pregnant women with normal blood pressure,
singlefetus pregnancy, agerange of 15-49, 28-48"
week of pregnancy. Therewerealso certain criteria
to dismiss cases out of the study,

Including

Development of eclampsia, and
underlying diseases such asrenal failure, endocrine
disorders, cardiovascular disorders, and collagen
vascular disease.

After coordination of patients' BMI, 3ml
venous blood was taken from each case in control
group (normal blood pressure group) (n = 30) at
two time points (2 hrs before delivery and 48 hrs
after delivery). These blood samples were sent to
the Hospital Laboratory within 1 hr in order to
assess total calcium and albumin levels. Control
group received normal saline 1 Lit/24 hrsfor 2 days
after delivery; in cases who had no limitation for
receiving this volume. Serum calcium level was
assessed for preeclampsia group (n = 30) 2 hrs
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before delivery, 8 hrsafter initiating treatment with
magnesium sulfate (which was simultaneous with
ddivery) and 24 hrsafter end of magnesium sulfate
treatment. Magnesium sulfate treatment lasted for
24 hrs, intravenously (initial dose = 4 gr,
maintenance dose = 2 gr/h). There were some
patients in whom magnesium sulfate made some
side effects and their treatment was cut. These
patients were excluded from study. The level of
corrected calcium was cal culated according to the
Eq. (1) asfollows:

Corrected Ca (mg/dL)=measured total
serum Ca(mg/dL) +[4.0- serumAl (g/dL) x 0.8] (1)

where Ca denotes calcium and Al
albumin.The data were analyzed with statistical
package SPSS (version 17) using descriptive
assessments. The data were expressed as mean +
standard deviation. Kolmogorov Smirnov test was
used to check normal distribution of data. For the
normal distribution, paired t-test and Student’s t-
test was used to compare the same group pre- and
post-treatment and the two different groups,
respectively. For the non-normal distribution,
Wilcoxon test and Mann-Whitney U test was used
for intra-group and intergroup, respectively. The P
values lower than 0.05 were considered as
significancelevel.

RESULTS

The demographic information of the
patient is presented in Table 1. The groups were
the same regarding all variables and had no
significant difference (p > 0.05), expect that for
pregnancy stage (p = 0.001)

In control group, total calcium and
albumin levels of serumwere significantly higher
at pre-delivery assessment compared to post-
delivery assessment. However, corrected calcium
level according to albumin was higher at post-
delivery assessment compared to pre-delivery
assessment, but it was not significant (Table 2).

In preeclampsia group, serum abumin
level was significantly higher at pre-delivery
assessment compared to thetimeinwhich treatment
with magnesium sulfate was running and 24 hrs
after intervention. There was no significant
difference between thetimeinwhich treatment with
magnesi um sulfate was running and the time-point
after treatment (table 3). There was also a higher



content of total calcium at pre-treatment
assessment compared to thetimeinwhich treatment
with magnesium sulfate was running and 24 hrs
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after, although it was not significant. Calcium level
was significantly higher at the time in which
treatment with magnesium sulfate was running

Table 1. Basic information of pregnant women before delivery

Variable Group Mean Standard Deviation
Age Control 29.2 48
Preeclampsia 29.8 7.6
Weight (kg) Control 76.6 13.01
Preeclampsia 79.6 15.6
Height (m) Control 161.4 53
Preeclampsia 161.4 8.1
Average number of pregnancies Control 19 0.3
Preeclampsia 14 0.5
Pregnancy stage (week) Control 38.3 0.9
Preeclampsia 35.6 32

Table 2. Intra-group comparison of blood pressure in control group

Variable Mean? Standard deviation? P
Pairl  Pre-delivery abumin 32 04 0.001
Post-delivery albumin 27 0.3
Pair2  Pre-delivery calcium 8.6 0.6 0.02
Post-delivery calcium 8.2 0.5
Pair3  Pre-delivery corrected calcium 8.9 1.6 0.8
Post-delivery corrected calcium 9.3 0.7
Wilcoxon test 2mg/d
Table 3. Intra-group comparison of preeclampsia group
Variable regarding to the time-point of treatment ~ Mean Standard Deviation p:
Pair 1 Pre-treatment Albumin 3.2 0.4 0.00*
Post-treatment Albumin 3.0 11
Pair 2 Pre-treatment Albumin 3.2 1.0 0.00*
During-treatment Albumin 3.0 04
Pair 3 Post-treatment Albumin 30 11 0.2*
During-treatment Albumin 3.0 0.7
Pair 4 Pre-treatment Calcium 85 0.8 0.00
Post-treatment Calcium 8.0 0.8
Pair 5 Pre-treatment Calcium 85 0.8 0.046
During-treatment Calcium 8.2 0.7
Pair 6 Post-treatment Calcium 8.0 0.8 0.05
During-treatment Calcium 8.2 0.7
Pair 7 Pre-treatment Corrected Calcium 9.1 0.7 0.01
Post-treatment Corrected Calcium 9.0 0.8
Pair 8 Pre-treatment Corrected Calcium 9.1 0.7 0.9
During-treatment Corrected Calcium 9.2 0.6
Pair 9 During-treatment Corrected Calcium 9.2 0.6 0.2
Post-treatment Corrected Calcium 9.0 0.8

Paired t-test *Wilcoxon test



2106

compared to after intervention (p=0.046). Corrected
calcium level was also higher at pre-delivery
assessment compared to 24 hrs after intervention,
although it was not significant.

Our resultsindicated that serum albumin
level was higher in preeclampsiagroup compared
to control group, although it was not significant
except in the case of 24 hrs after treatment with
magnesium sulfate. Serum total calcium level of
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control group was higher than preeclampsiagroup,
both before and after intervention; however, it was
not significant. Therewasno significant difference
between two groups neither before nor after
intervention, regarding corrected calcium level
(Table 4). Comparison of pre-treatment, during-
treatment and post-treatment assessments showed
no significant differenceregarding serum calcium,
albumin and corrected calcium levels.

Table 4. Inter-group comparison based on time-point of treatment with magnesium sulfate

Variable Group Mean Changes Mean Std. Deviation p:
Pre-treatment Albumin Control 0.0 3.2 0.4 0.9
Preeclampsia 32 0.4
Post-treatment Albumin Control -0.3 2.7 0.3 0.03*
Preeclampsia 30 11
Pre-treatment Calcium Control +0.1 8.6 0.6 0.7
Preeclampsia 85 0.8
Post-treatment Calcium Control +0.2 8.2 0.5 0.3*
Preeclampsia 8.0 0.8
Pre-treatment Corrected Calcium Control -0.2 8.9 1.6 0.9*
Preeclampsia 9.1 0.7
Post-treatment Corrected Calcium Control +0.3 9.3 0.7 0.1
Preeclampsia 9.0 0.8

1Student’s t-test *mann-whitney U test

DISCUSSION

Magnesium sulfate is widely used for
preventing convulsion in pregnant women with
preeclampsia. However, the exact mechanismisstill
unclear, but it seems that this drug takes its
protecting effect via various ways, including:
vasodilator effect on brain blood vessels,
decreasing resistance of brain and peripheral blood
vessels, protecting blood-brain barrier of brainand
spinewhich leadsto attenuation of cerebral edema®.
Moreover, magnesiumisinvolved in regul ation of
calcium. Therefore, the current study wasaimed to
comparatively evaluate the serum calcium and
albumin levels between pregnant women with
preeclampsia and their counterparts with normal
blood pressure.

Our results showed that there was no
significant difference between magnesium sulfate
received group (preeclampsia group) regarding
calcium level, neither before nor after intervention.
However after treatment with magnesium sulfate,
albumin level was significantly higher in

intervention group compared to control group.
Additionally, serum calcium and albumin levels
during treatment had no significant change
compared to pre-delivery and post-delivery time-
points.

Similarly, Apostol et al. (2010) observed
that injection of magnesium sulfateto preeclamptic
women does not cause a significant change in
calcium level, compared to women with normal
blood pressure®. On the other hand, Cruikshank
et al. (1981) showed that treatment with magnesium
sulfateleadsto decreasein total andionic calcium
levels in preeclamptic women compared with
women with normal blood pressure, so that
parathormone hormone was increased in their
serum which in turn caused excretion of urine
calcium?®,

Discussionson calciumrolein preventing
preeclampsia still exist'®. Both magnesium and
calcium ions are important in maintenance of
muscle cells membrane electrical activities,
including vascular muscles which areinvolved in
preeclampsiapathophysiology. Cal ciumisessential
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for muscle contraction and is antagonized by
magnesium. Beside direct interaction, magnesium
opposes cal cium function viainhibition of calcium
releasing from sarcoplasmic reticulum, returning
back the calcium ion from intra-cellular matrix to
the sarcoplasmic reticulum and competing calcium
ions to bind myosin active sites. All of these
processes lead to reduction of smooth muscle
contraction® %1718,

Inaddition previousclinical studieshave
demonstrated vasodilatory effect of magnesium
on bronchial smooth muscle during asthma
attacks'®. Furthermore, low levels of serum
magnesium is associated with increased
contraction of small and large coronary arteries
and intensified response to stimuli such as
norepinephrine, potassium, acetyl cholineg,
serotonin, and angiotensin®., Magnesium
deficiency takes part in devel oping brainischemia
and its proper level has a protective role?. It is
also well known that magnesium (magnesium
chloride and magnesium sulfate) depolarizes
muscle cells and endothelium of placentaarteries.
It haseven astronger effect than nifedipinewhich
is a calcium channel blocker?. In other word,
magnesium can potentially fight against
pathophysiology and systemic complications of
preeclampsia

According to antagonism between
calcium and magnesium ions, it seems that
treatment with magnesium sulfateleadsto decrease
in serum calcium level of preeclamptic mothers
whichin turn predispose condition to devel opment
of preeclampsia and eclampsia?®?. These reports
conflicted with our findings. Thiscontroversy may
be explained by thisfact that magnesium exertsits
effect viaintra-cellular calcium and it hasnoimpact
on extra-cellular calcium?®. Moreover, contraction
of myometriumisunder control of varioushormonal
and chemical mediators®. These causes can affect
contraction process of placental vessels? %, In
another word, controlling a single factor such as
calcium blocking would not be the only effective
factor in development of preeclampsia or
intensifying the condition. However, it seemsthat
reduction of calcium increases the risk of
development of preeclampsia, especialy inwomen
with high blood pressure? 2. Ali et al. (2007)
reported that magnesium sulfate has no effect on
sever preeclampsia and eclampsia patients. They
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suggested that protective drug regimen is not
associated with changesin serum calcium level s%.
However, various studies reported controversial
results on serum calcium level in preeclamptic
patient compared to individual swith normal blood
pressure and there are still some ambiguities” 3
%, In cases of preeclamptic pregnant women in
which serum calcium level was low, increase in
urine calcium and high levels of parathormonewas
identified asthe main cause” ™. In our results, there
was a so no difference before, during and after the
intervention. We also found that in women with
normal blood pressure, calcium level issignificantly
higher before pregnancy compared to post-
delivery assessment. However after calculating the
corrected calcium level according to albumin®, this
difference was not significant which is consistent
with Gertner and Roel of senl studies® *.

We found that treatment of re-eclampsia
women with magnesium sulfate had no significant
effect on serum abumin level compared to pre-
delivery/post-delivery women with normal blood
pressure. Serum albumin level of preeclampsia
group was also higher at 24 hrs after intervention
compared with the control group. It is well
documented that urine protein excretionisan index
for predicting eclampsiaseverity, preterm mortality
and severity of these patients’ high blood
pressure®. It isbelieved that reduction of albumin
in preeclampsia condition is the result of liver
ischemiaand also an early sign of development of
preeclampsia®. In contrast to our study, another
cohort study by Salako et al. showed that
preeclamptic pregnant women have ahigher level
of albumin compared to pregnant women with
normal blood pressure®. On the other hand, Salari
et al. and Makuyana found that there is no
significant difference between these two groups,
which was in accordance with our study3* “,
Increasing albumin 24 hrsafter theinterventionis
probably due to vasodilatory properties of
magnesium as well as delivery (as the preferred
treatment of preeclampsiain order to remove the
toxic condition) lead to improvement of liver
function whichinturn recoversabumin synthesis
and release within 48 hrs after delivery. In this
regard, a previous study showed that inhalation
of nitric oxide (which hasvasodilatory properties)
improves liver function within 24 hours after liver
transplantation*’. From another point of view,
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magnesium had a liver-protecting effect after
delivery in preeclamptic women.

One of limitations in our study was the
inclusion and exclusion criteriawhich resulted in
decrease of our studied population. Other
limitations of the study werelack of assessment of
serum parathormone, serum vitamin D, urine
Calcium and urine magnesium. Assessment of these
factors and their effect could present a better
insight, but it was not performed because of
financial limitations. However, assessment of these
factors was not among the main purpose of the
study. These factors can be considered in future
related studiesto increase the purity and certainty
of results.

Finally, our results showed that although
magnesi um sulfate decreased serum calcium during
and after the intervention compared to pre-
intervention condition (within group) and its
decrease during treatment isnegligible (p = 0.047),
but it had no significant difference with control
group. In essence, treatment with magnesium
sulfate in preeclamptic patients had no impact on
serum calcium level and it is not necessary to
modify the level of thision in patients.
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