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SERUM MAGNESIUM STATUS IN PREECLAMPSIA
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ABSTRACT:

Objective: To compare the level of total serum Magnesium (Mg) of pregnant women with preeclampsia
with normal pregnant females.

Study design: This was a case control study which included 50 women with preeclampsia in their third
trimester of pregnancy as Study group and 50 healthy pregnant women in the third trimester of
pregnancy as control group, with similar maternal and gestational age. The concentration of total serum
magnesium was measured by Atomic Absorption Spectroscopy. The data was analyzed using Students’
t-test wherever applicable.

Result: The total serum magnesium level in preeclamptic women was significantly lower (p<0.001) than
in pregnant women of similar maternal and gestational age.

Conclusion: Hypomagnesemia related to preeclampsia supports the hypothesis that alteration in the
total serum magnesium levels may be involved in possible etiologies of preeclampsia.

Keywords: - Preeclampsia, Magnesium, Hypomagnesemia, Hypertension, Atomic Absorption
Spectrophotometry.
INTRODUCTION:

Hypertensive  disorders complicating proteinuria, developing after 20 weeks of
pregnancy are common and form one of the great pregnancy.” It is one of the most common
triad, along with haemorrhage and infection, complications during pregnancy and the leading
which continues to be responsible for a large cause of both maternal and perinatal morbidity
number of maternal deaths.' Pre-eclampsia is a and mortality worldwide.®' Incidence of pre-
progressive, multisystemic disorder eclampsia worldwide i1s around 5-10% of all
characterized by triad of high blood pressure to pregnancies,’ and in developing countries around
the extent of 140/90 mm Hg or more, edema and 4-18%.> %7 1Tt is much more common in women
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who are pregnant for the first time,® and its
frequency drops significantly
pregnancies. Despite active research for many
years, the etiology of this disorder remains
unknown,  although  contributory  factors
including  obesity, diabetes,
deficiency, older maternal age and job stress
have been observed and studied.” '* !

in second

magnesium

The pathophysiological mechanism of
preeclampsia in pregnancy is characterized by
failure of the trophoblastic invasion of the spiral
arteries, leading to maladaptation of maternal
spiral arterioles, which may be associated with
an increased vascular resistance of the uterine
artery and a decreased perfusion of the placenta.
The results from many clinical studies show the
relationship between the aggravation of the
hypertension complication and the change in
concentration of various chemicals in mother's

serum. 12,

P Some studies have shown that
changes in the levels of blood trace elements in
preeclamptic  patients implicate its
pathogenesis'* "> while others have failed to
show an association of blood levels of trace

o1
elements and prevalence of preeclampsia.'®

may

Modification of plasma concentration of some
elements may lead to the alteration of blood
pressure causing preeclampsia during
pregnancy.'’

Magnesium plays an important role in
neurochemical transmission and peripheral
vasodilatation.'"® Magnesium may influence
blood pressure by modulating vascular tone and
structure through its effects on myriad
biochemical reactions that control vascular
contraction/dilation, growth/apoptosis,
differentiation and inflammation.

Additionally, deficiency of this mineral
has been previously related to oxidative stress,
proinflammatory state, endothelial dysfunction,
platelet aggregation, and
hyperglycemia.'” Thus magnesium may be
physiologically important in blood pressure
regulation whereas changes in magnesium levels
could contribute to the pathoetiology of
hypertension.*’

insulin resistance

The present study was done to evaluate
the levels of serum Mg in preeclamptic women
with the aim of providing preliminary data that
could be useful in management of preeclampsia.

MATERIALS AND METHODS:-

The study included 100 pregnant women

between 20-35 years of age, attending
Gynaecology OPD/admitted in Gynaecology
wards in PBM Hospital, affiliated to Sardar Patel
Medical College, Bikaner during 2012. 50
clinically diagnosed women with preeclampsia in
their third trimester of pregnancy represented as
study group.
Inclusion criteria for the study was; females with
singleton pregnancy, all in the third trimester
which were diagnosed to have PIH based on the
development of hypertension for the first time,
proteinuria with or without edema, with no
history of previous urinary tract troubles and no
evidence of UTIL 50 women with normal
pregnancy with similar maternal and gestational
ages represented as Control group. All were in
the same previously mentioned criteria but didn't
develop hypertension.

Pregnant ladies with medical complications such
as renal disease, trophoblastic disease, heart
disease, chronic hypertension and on magnesium
sulphate drugs were excluded from study.
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Thorough clinical examination was carried out
before recruiting the participants for the study by
a competent gynecologist. Personal and clinical
information regarding age, gestational age,
socioeconomic status, education, dietary habit,
clinical and biochemical parameters
recorded with the help of a questionnaire, with
prior consent of the participant.

WwWCEre

Sample collection and estimation of serum
magnesium: - 5 ml blood was drawn from
antecubital vein in a sterile syringe and was
transferred to a clean dry vial slowly by the side
of the vial after removing the needle to avoid
hemolysis. The blood was allowed to clot at
room temperature for 30 minutes and serum was
separated by centrifugation at 3000 rpm for 10

minutes.

Serum magnesium was estimated by
atomic absorption spectrophotometer (AA-7000)
by the method described by Fernandez et al
(1971, in the Department of
Biochemistry, S.P. Medical College, Bikaner.
For the determination of magnesium, the serum
was diluted 1:50 with 0.1% (w/v) lanthanum (as
chloride) diluent. The dilution ratio was adjusted
to insure that concentration falls within a suitable
absorbance range. To analyze the data,
Students’t-test employed  wherever
applicable to assess the significance of difference
among control and study subjects.

was

RESULTS:-

The total study population included 100
subjects, of which 50 each represented the
Control and Study group. The mean of age,
socioeconomic status, BMI, gestational age in
the two groups did not show any significant
difference (p>0.4) so, all such factors were ruled

out to have any effect which may influence the
serum magnesium levels.

Table-1 Levels of Serum Magnesium in
Healthy Pregnant Women (Control Group)
and Preeclamptic Pregnant Women (Study
Group)

Control Study Group
Group (n=50)
(n=50)
Mean 2.15 1.54
(mg/dl)
Range 1.32-3.00 1.01 -2.16
(mg/dl)
SD 0.36 0.28
SE 0.051 0.039
DF 98
t-value 9.15
p-value <0.001**
**Highly Significant

Fig 1. Comparison of mean serum Magnesium
levels in Healthy Pregnant Women (Control
Group) and Preeclamptic Pregnant Women
(Study Group)

3

2.15

0.051 0.039

Mean Serum SD SE
Magnesium
(mg%)
Values

‘ ONormal Pregnant Women (Control Group) (n=50) ‘
BPreeclamptic Pregnant Women (Study Group) (n=50)

The mean serum magnesium level was found to be
2.15+0.36 mg/dl with a range of 1.32 to 3.00 mg/dl
in control subjects (Table-1) and 1.544+0.28 mg/dl
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with a range of 1.01 to 2.16 mg/dl in preeclamptic
pregnant women. There was a significant decrease
(p<0.001) in the total serum magnesium levels in
study group. These results are in close agreement
with findings in conditions of PIH and magnesium
deficiency®> .

DISCUSSION: -

The study showed that the mean serum
magnesium levels decreased in preeclemptic
pregnant female group which was statistically
significant (p<0.001) (Fig. 1). This result is in
concordance with previous epidemiological
studies that suggest an inverse relationship
between serum magnesium and incidences of
preeclampsia.** »° However, the variations of the
studied population and dietary intake at different
areas may be responsible for some studies
contradictory to the present.'” %

During pregnancy, hemodilution effect of
oestrogen and increased demand of fetus
decrease the serum magnesium level and in
preeclampsia, urinary excretion of magnesium
also increases. So, Hypomagnesemia is
associated with hemodilution, altered renal
clearance and consumption of minerals by
growing foetus.'®

Magnesium has been shown to improve
endothelial function in preeclampsia. This may
be due to the direct vasodilatory properties of
magnesium and/or to the ability of magnesium to
stimulate release of endothelial vasodilator
prostacyclin, which induces vasodilation as well
as inhibits platelet adherence and aggregation.”’

In wvascular smooth muscle cells,
magnesium acts extracellularly by inhibiting
transmembrane calcium transport and calcium
entry and decreasing contractile actions of

vasoactive agents or intracellularly as a calcium
antagonist thereby modulating the
vasoconstrictor actions of increased calcium. So,
it might be possible that reduced magnesium
level would increase the intracellular calcium
levels and causes vasoconstriction.”

Therapeutic magnesium sulphate which
is used in PIH inhibits Phosphatidyl inositol-4,5-
bisphosphate specific phospholipase C activity
and subsequent calcium release in the cells, thus
leading to decreased intracellular calcium levels
and a decrease in blood pressure.?®

Unavailability of this element due to
deficiency or decreased concentration may be a
predisposing factor in the development of pre-
eclampsia or a contributory factor in its
pathogenesis. The limitation of this study was
that the dietary intake of magnesium was not
taken into consideration.

CONCLUSION:-

The result of the present study suggests
that hypomagnesemia is present in preeclamptic
pregnant women and serum magnesium was
significantly lower than in normal pregnant
women.

In the light of reduction in the
concentration of magnesium, adequate dietary
supplementation should be given above the
recommended dietary allowances in pregnancy at
least in susceptible pregnant women, especially
in developing countries. The results may be
significant in understanding the possible
contribution of serum magnesium in the
pathophysiological process of preeclampsia and
may help in developing the strategies for
prevention and early diagnosis. However, large
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multicentric study would throw better light into
this matter.

ACKNOWLEDGEMEN:t:-

We thank all the teaching, non-teaching

staff, PG students and technical staff in the

Biochemistry Department, S. P.
College,

Medical

Bikaner, Rajasthan for their co-

operation during entire research and making this

study successful.

REFERENCES:-

1.

Malas NO, Shurideh ZM. Does serum
calcium in pre-eclampsia and normal
pregnancy differ? Saudi Med .
2001;22(10):868-871.

Cunningham FG, Leveno KJ, Bloom SL,
Hauth JC, Gilstrap LC, Wenstrom KD:
Hypertensive disorders in pregnancy. In:
cunningham FG, Leveno KJ, Bloom SL,
Hauth JC, Gilstrap LC, Wenstrom KD
(eds) Williams Obstetrics 2005; 22™ edn.
McGraw-Hill, New York, pp. 761-808.
Motghare VM, Faruqui AA,
Dudhgaonkar S, Purwar M.
Pharmacotherapy of hypertension in
pregnancy: a review. Obstet Gynecol.
2003;8:541-549.

Williams OBSTETRICS, Hypertensive
disorders of pregnancy. McGraw-Hill
2009. 23" Edition.

WHO, 2004. Bethesda MD. Global
Burden of Disease for the year 2001 by
World Bank Region, for use in Disease
control  priorities Developing
countries, National Institute of Health:
WHO. Make every mother and child
World Health Report, 2005,

n

count.

10.

11.

12.

13.

14.

15.

Geneva: World Health Organization,
2005. 2™ Edn.

Villar J, Betran AP, Gulmezoglu M.
Epidemiological basis for the planning of
maternal health services. WHO/RHR.
2001.

Khedun SM, Moodley J, Naicker T,
Maharaj B. Drug management of
hypertensive disorders of pregnancy.
Pharmacol Ther. 1997; 74(2):221-258.

. Robbins and Cortran. Pathological Basis

of Disease, 7" ed.
Siabai B. Prevention of preeclampsia : a

big disappointment. Am J Obstet
Gynaecol. 1998;179:1275-1278.

Hojo M, August P. Magnesium
metabolism in preeclampsia:
supplementation may help. Medscape

Women Health. 1997;2:5.

Marcoux S, Berube S, Brisson C,
Mondor M. Job Strain and pregnancy-
induced hypertension. Epidemiology.
1999;10:376-382.

Orhan H, Onderoglu L, Yucel A, Sahin
G. Circulating biomarkers of oxidative
stress in complicated pregnancies. Arch
Gynecol Obstet. 2003;267:189-195.
Osmanagaoglu  MA, Topcuoglu K,
Ozeren M, Bozkaya H. Coagulation
inhibitors in preeclamptic women. Arch
Gynecol Obstet. 2005;271(3):227-230.
Bringman J, Gibbs C, Ahokas R, Syamal
B, Ramsey R, Egerman R. Differences in
and magnesium
between gravidas with
eclampsia and normotensive controls.
Am J Obstet Gynecol. 2006;195:148.
James DK, Seely PJ, Weiner CP, Gonlk
B. High risk pregnancy: management

serum  magnesium
severe pre-

Published by Association for Scientific and Medical

Education (ASME)

Page 5

Vol.3; Issue: 1;Jan-March 2016
(www.ijmse.com)




| International Journal of Medical Science and Education

| pISSN- 2348 4438

elSSN-2349- 3208

16.

17.

18.

19.

20.

21.

22.

23.

options. 2006;3™ edn.
Elsevir Sauders, p.925.
Caughey AB, Stotland NE, Washington
AE, Escobar GJ. Maternal ethnicity,
paternal ethnicity and parental ethnic
discordance: predictors of pre-eclampsia.
Obstet Gynecol. 2005;106:156-161.
Punthumapol C, Kittichotpanich B.
Serum magnesium, magnesium and uric
Acid in preeclampsia
pregnancy. J Med
2008;91(7):968-973.
Kisters K, Barenbroka M, Louwenb F,
Hausberga M, Rahna KH, Koscha M.
Membrane, intracellular and plasma
magnesium, and calcium concentrations
in preeclampsia. Am J Hypertens.
2000;13: 765-769.

Mazur A, Maier JAM, Rock E, Gueux E,
Nowacki W, Rayssiguier Y. Magnesium
and the inflammatory response: potential
physiopathological implications.
Archives of  Biochemistry and
Biophysics. 2007;458(1):48-56.

Laires MJ, Monterio CP, Bicho M. Role
of cellular magnesium in health and
human disease. Frontiers in Bioscience.
2004;9(1):262-276.

Fernandez FJ, Kahn HL. Clinical method
for atomic absorption spectroscopy. Clin
Chem Newsl. 1971;3:24-28.

Sukonpan K, Phupong V. Serum calcium
and serum magnesium in normal and
preeclamptic pregnancy. Arch Gynecol
Obstet. 2005; 273:12-16.

Bara S, Siuli RA, Gupta S, Roy TG,
Taraphdar P, Bal R, Ghosh A. Study of
serum electrolytes in pregnancy induced

Philadelphia,

and normal

Assoc  Thai.

24.

25.

26.

27.

28.

hypertension. J Indian Med Assoc.
2011;190(8):546-548.

Maksane S, Ranka R, Maksane N,
Sharma A. Study of serum lipid profile
and magnesium in normal pregnancy and
in pre-eclampsia: A case control study.
Asian J Biochem. 2011;6(3):228-239.
Chaurasia PP, Jadav PA, Jasani JH.
Changes in serum calcum and serum
magnesium level in preeclamptic vs
normal pregnancy. [JBAR.
2012;03(06):511-513.

Sanders R, Konijnenebra A, Huijquen
HJ, Wolf H, Boer K, Sanders GT.
Intracellular and extracellular, ionized
and total magnesium in pre-eclampsia
and uncomplicated pregnancy. Clinical
Chemistry and Laboratory Medicine.
1999;37(1):55-59.

Lauranta P, Touyzb RM. Physiological
pathophysiological of
magnesium in the cardiovascular system:
implications in hypertension. Journal of
Hypertension. 2000;18:1177-1191.

Hurd WW, Fomin VP, Natarajan V et al.
Magnesium  sulphate  inhibits  the
oxytocin-induced production of inositol -
1, 4, 5 — tris phosphate in cultured human
myomatrial cells. Am J Obstet Gynecol.
2002;187:419-424.

and role

Published by Association for Scientific and Medical

Education (ASME)

Page 6

Vol.3; Issue: 1;Jan-March 2016
(www.ijmse.com)




