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Background: Preeclampsia is a pregnancy multisystem disorder of unknown etiology. It is a significant cause of maternal and fetal 
morbidity and mortality.
Objectives: Due to the significant role of magnesium in physiological regulation of blood pressure, this study was conducted to measure 
the level of magnesium in pre-eclampsia and control groups since the beginning of the pregnancy.
Materials and Methods: We enrolled 500 pregnant women with gestational age of 18-22 weeks who had referred to the Section of 
Obstetrics and Gynecology of Hafez hospital of Shiraz. Initially, blood samples were obtained from all subjects. 26 cases with diagnosis of 
preeclampsia were detected at the next referral. For each case, two normal pregnant women, at the same gestational age, were considered 
as the control group. The second blood samples were obtained from all the cases and controls. All of the samples were sent to check the 
level of magnesium. The data was analyzed with the SPSS and Student’s t-test.
Results: The initial level of magnesium in pre-eclampsia women was not only significantly less than the control group (1.81 ± 0.25 mg/dl 
vs. 2.3 ± 0.44 mg/dl, P < 0.001), but also the secondary level was low, when the diagnosis was confirmed (1.72 ± 0.38 mg/dl vs. 2.2 ± 0.63 mg/
dl, P < 0.05).
Conclusions: We found a gradual decrease in mean serum magnesium level with increasing period of gestation in the pre-eclampsia 
women. This implicates that the level of magnesium in preeclampsia was lower than the control group since the beginning of pregnancy. 
According to our results, checking the level of magnesium should be considered as the predicting factor of preeclampsia during the first 
evaluation of pregnancy.
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Implication for health policy makers/practice/research/medical education:
The level of magnesium in pre-eclampsia women was not only obviously lower when the diagnosis was confirmed, but also the initial level from the be-
ginning of the pregnancy was lower than the control group. According to our results, the level of magnesium should be considered as a predicting factor 
for preeclampsia during the first evaluation of pregnancy.
Copyright © 2013, Iranian Red Crescent Medical Journal; Published by Kowsar Corp. This is an open-access article distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
Preeclampsia is a disorder of widespread vascular endo-

thelial malfunction and vasospasm, which occurs after 
gestational age of 20 weeks and can present as late as 4-6 
weeks postpartum. Preeclampsia is defined as a blood 
pressure of at least 140/90 mmHg measured on two oc-
casions each 6 h apart, accompanied by proteinuria of at 
least 300 mg per 24 h, or at least 1+ on dipstick testing. 
It is clinically defined by hypertension and proteinuria, 
with or without pathological edema (1). The global in-
cidence of preeclampsia has been estimated at 5-14% of 
all pregnancies. In developing nations, the incidence of 
the disease has been reported as 4-18% (2) with hyperten-
sive disorders being the second most common obstetric 
cause of stillbirths and early neonatal deaths. The patho-
physiology of preeclampsia, likely involves both mater-
nal and fetal factors. Abnormalities in the development 
of placental vasculature early in pregnancy may result in 

relative placental under perfusion, hypoxia and ischemia 
which then lead to the release of antiangiogenic factors 
into the maternal circulation that alter maternal system-
ic endothelial function and cause hypertension and oth-
er manifestations of the disease. However, the molecular 
basis for placental dysregulation of these pathogenic fac-
tors remains unknown, and the role of angiogenic pro-
teins in early placental vascular development are under 
investigation (3). Perfusion is diminished due to vascular 
hem concentration and third spacing of intravascular 
fluids. Preeclampsia is also accompanied by exaggerated 
inflammatory response and inadequate endothelial acti-
vation. Coagulation cascade activation and resultant mi-
cro thrombi formation further compromise blood flow 
to organs (3). However, many clinical studies have shown 
the relationship between aggravation of hypertension 
and change in maternal serum level of various minerals 
during pregnancy (4, 5). Preeclampsia is associated with 
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increased risks of cerebrovascular complications, dis-
seminated intravascular coagulation (DIC), placental ab-
ruption and maternal death. Preeclampsia in developing 
countries has been found to have a great impact because 
the diet of pregnant mothers are not rich enough with 
essential minerals and vitamins (6). Inadequate dietary 
intake is harmful for the mother and the growing fetus. 
Previous studies have shown a significant reduction in 
the level of serum magnesium in pre-eclampsia preg-
nant mothers (7). This result agrees with the physiologi-
cal role of magnesium; magnesium is one of the essential 
intracellular cautions and an important cofactor for ac-
tivation of many enzymes. Magnesium has a significant 
role in pathophysiological regulation of blood pressure 
because it effects contractility and tone of blood vessels 
(8). Results from various studies have shown the relation-
ship between level of elements in serum of mothers and 
Preeclampsia. Previous studies have evaluated the serum 
magnesium of pregnant women with the diagnosis of 
preeclampsia, but no one has measured the magnesium 
level of the pre-eclampsia women since the beginning of 
their pregnancy.

2. Objectives
The aim of this study is to measure serum levels of mag-

nesium in pre-eclampsia and normal pregnancy since 
the beginning of pregnancy. Each of the participants 
were evaluated and followed from the beginning of their 
pregnancy. The main purpose of the present study was to 
determine whether pregnant women with pre-eclampsia 
would have lower serum magnesium levels in compari-
son with members of the control group.

3. Materials and Methods

3.1. Participants
This cross-sectional study was conducted in the depart-

ment of Obstetrics and Gynecology at Hafez Hospital of 
Shiraz University of Medical Science, Shiraz City, Iran. 
Sample size for 5% maximum error was estimated with 
the Power SCC software to be 26 (alpha = 0.05, LST = 0.3, 
SD = 0.33). The incidence of preeclampsia is about 8-10% of 
pregnancies (9). Research population in the present study 
included 500 pregnant women between 18-22 weeks of 
gestational age. Participants included 78 pregnant wom-
en in clinical (N = 26) and control (N = 52) groups that 
were selected by the purposive sampling method. Exclu-
sion criteria for the members of the clinical group were: a 
history of chronic or transient hypertension, renal or car-
diovascular disease, diabetes mellitus or history of con-
sumption of magnesium supplement. The present study 
was approved by the ethical board of the Shiraz Univer-
sity of Medical Science (number of certificate: 89-01-01-

2680 date: 6/06/2011). Informed consent was obtained 
from each participant before their recruitment. 

3.2. Materials
A demographic and pregnancy sheet and a laboratory 

test were used in this study. The demographic sheet in-
cluded a few items about name and surname, contact 
number, age, parity, the gestational age of pregnancy 
based on LMP or sono 8-12 Week and blood pressure. 5 
ml venous blood sample was aspirated from the partici-
pants’ antecubital vein. Blood samples were allowed to 
clot at room temperature and then centrifuged at 1500 
rpm for 15 minutes. The samples were sent to the labora-
tory to check the level of magnesium. Serum magnesium 
was measured by the colorimetric method and use of 
Xylidl Blue by an auto-analyzer (Selectra, Netherlands). 
The coefficient of variance of intra-assay and inter-assay 
precision of serum magnesium was 0.92% and 1.09%, re-
spectively.

3.3. Procedure
After completing the demographic sheet, the second 

samples of venous blood were obtained from the cases 
and controls. All of the serum samples were sent to 
the laboratory of Faghihi hospital to check the level of 
magnesium. It is important to note that, there was no 
decrease in sample size during the study. The data was 
analyzed with the SPSS software package version 15.0 and 
expressed in terms of mean, standard deviation (SD), and 
percentage. Continuous variables were compared with 
the Student’s t-test and paired sample t-test. A P value of < 
0.05 was considered to be statistically significant.

4. Results
The present study enrolled 500 pregnant women dur-

ing the first phase of the project. All of them were in the 
age group of 20-35 years (mean age ± SD = 29.7 ± 5.2), with 
period of gestation between 18 and 22 weeks (mean ± SD 
= 19.2 ± 3.5). During the next referral, from all subjects, 
26 pregnant women were detected with preeclampsia 
and were compared with the control group. 52 normal 
pregnant women, at the same gestational age, were con-
sidered as the control group. Average gestational age at 
the time of the second sample was: 34.21 ± 3.58 for the 
preclamptic group and 33.4 ± 3.20 for the control group. 
Demographic and clinical characteristics of the partici-
pants in both groups are shown in Table 1. Age, parity and 
gestational age between pre-eclampsia women and con-
trol group are not significantly different (P < 0.05). 

In Table 2, the serum magnesium in pre-eclampsia 
pregnant women was significantly less than the control 
group that consisted of normal pregnant women (1.72 ± 
0.38 mg/dl vs. 2.2 ± 0.63 mg/dl, P < 0.05).
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Table 1. Demographic Data of Study Groups

Variablesa Control (n = 52) Preeclampsia (n = 26) P value

Age, y 27.2 ± 4.5 28.3 ± 4.6 0.31

Gestational age (weeks) 34.21 ± 3.58 33.4 ± 3.20 0.33

Parity, % NS

Nulliparous 59.6 (n = 31) 69.2 (n = 18)

Multiparous 40.4 (n = 21) 30.8 (n = 8)
a Values are expressed as mean ± SD.

Table 2. Mean Serum Level of Magnesium in Study Groups

Variable Control Group Preeclampsia P value

Serum magnesium (mg/dl) 2.2 ± 0.63 1.72 ± 0.38 0.006

Comparison was also done for serum magnesium level 
at different weeks of the gestational period. Initial level 
of magnesium was obtained when the women were at 18-
22 weeks of gestational age and secondary level was de-
termined, when the diagnosis of preeclampsia was con-

firmed (30-35 weeks). Both initial and secondary levels 
of magnesium of pre-eclampsia women were lower than 
the control. The serum magnesium decreased as the ges-
tational period increased. This decline was statistically 
significant (Table 3). 

Table 3. Serum Magnesium Levels at Different Gestation Periods

Period of Gestation, week Serum Magnesium of Con-
trol Group (mg/dl)

Serum Magnesium of Pre-
eclampsia Women (mg/dl)

P value

18-22 2.3 ± 0.44 1.81 ± 0.25 < 0.001

30-35 2.2 ± 0.63 1.72 ± 0.38 0.006

Paired t test 0.35 (NS) 0.32 (NS)

5. Discussion
Preeclampsia is a syndrome characterized by the onset 

of hypertension and proteinuria after 20 weeks of gesta-
tion and affects approximately 5-18% of pregnancies (1). 
Preeclampsia is an important disease to screen, as it is 
common, has significant health outcomes and increases 
maternal and perinatal mortality. However, although 
numerous screening tests for preeclampsia have been 
proposed over the past few decades, no test has so far 
been able to appropriately screen for the disease and no 
well-established measurement for initial prevention has 
been designed (10, 11). Mineral deficiencies like calcium, 
magnesium, zinc, etc., have been identified to cause sig-
nificant health problems for women of reproductive age, 
especially in developing countries due to inadequate 
dietary intake. The risk of deficiency becomes increased 
during pregnancy because of increased need of the grow-
ing fetus for various nutrients (12). Changes in levels of 
these elements could affect pregnancy. One of the prob-
lems that may be influenced by nutrient deficiencies is 
preeclampsia. Recently, more emphasis has been laid on 
the relationship between maternal serum level of ele-
ments and occurrence of preeclampsia (13, 14). The pres-
ent study showed that serum magnesium level was sig-
nificantly reduced in pre-eclampsia mothers compared 
with the healthy control group. The level of magnesium 

in pre-eclampsia women was not only significantly low 
when the diagnosis was confirmed, but also the initial 
level from early on in the pregnancy was lower than the 
control group. These findings confirmed that hypomag-
nesaemia may be one of the etiologies of preeclampsia. 
A study by Seydoux J revealed that serum magnesium 
decreased with progress in pregnancy (15), but the de-
sign and method of our study was different from similar 
previous studies. This was the first investigation, where 
serum magnesium level was measured in pre-eclampsia 
women and was compared with the control group since 
early on in the pregnancy. We found a gradual decrease in 
mean serum magnesium level with increasing period of 
gestation in normotensive women, less than pre-eclamp-
sia women. This suggests that level of magnesium in 
pre-eclampsia women was lower than the control group 
since early in the pregnancy.

In conclusion, according to the results from our re-
search, the level of magnesium should be considered as 
a predicting factor of preeclampsia during the first evalu-
ation of pregnancy. A study by Kulier et al. (16) suggested 
that the intake of magnesium supplements since the be-
ginning of pregnancy may reduce the rate of preeclamp-
sia among pregnant women. Some studies have reported 
that serum magnesium in preeclampsia is not different 
from that of normal pregnancy (17, 18). This difference 
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may be due to the variation in the study population and 
the dietary intake. Systemically, magnesium lowers blood 
pressure and alters peripheral vascular resistance. Thus, 
it can be advantageous for pre-eclampsia women. How-
ever, the actual role of magnesium supplements should 
be further investigated in prevention of preeclampsia.

Acknowledgments
There are no acknowledgments.

Authors’ Contribution
Dr. Zohreh Tavana developed the original idea, protocol, 

study concept and design and performed a critical revi-
sion of the manuscript for important intellectual con-
tent. Dr. Sara Hosseinmirzaei contributed to the develop-
ment of the protocol, analysis and interpretation of data 
and prepared and wrote the manuscript.

Financial Disclosure
Shiraz University of Medical Sciences.

Funding/Support
This study was supported in part by a grant 89-01-01-26-

80 from the Shiraz University of Medical Sciences.

References
1.       Sibai BM. Diagnosis and management of gestational hyperten-

sion and preeclampsia. Obstet Gynecol. 2003;102(1):181–92.
2.       Villar J, Betran AP, Gulmezoglu M. Epidemiological basis for the 

planning of maternal health services. WHO/RHR. 2001.
3.       Roberts JM, Cooper DW. Pathogenesis and genetics of pre-ec-

lampsia. Lancet. 2001;357(9249):53–6.
4.       Hanisch CG, Pfeiffer KA, Schlebusch H, Schmolling J. Adhesion 

molecules, activin and inhibin--candidates for the biochemical 

prediction of hypertensive diseases in pregnancy? Arch Gynecol 
Obstet. 2004;270(2):110–5.

5.       Bussen S, Sutterlin M, Steck T. Plasma endothelin and big endo-
thelin levels in women with severe preeclampsia or HELLP-syn-
drome. Arch Gynecol Obstet. 1999;262(3-4):113–9.

6.       Raman L, Shatrugna V. Nutrition during pregnancy and lacta-
tion. In: Mahtab SB, Prahlad Rao N, Vinodini R, editors. Textbook 
of human nutrition. New Delhi: IBH; 2002. p. 509.

7.       Takaya J, Yamato F, Kaneko K. Possible relationship between low 
birth weight and magnesium status: from the standpoint of "fe-
tal origin" hypothesis. Magnes Res. 2006;19(1):63–9.

8.       Sarma PC, Gambhir SS. Therapeutic uses of magnesium. Indian J 
Pharmacol. 2005;27:7–13.

9.       Cunningham FG, Leveno KJ, Bloom SL, Hauth JC, Gilstrap LC, 
Wenstrom KD. Williams obstetrics. New York: McGraw-Hill; 2005.

10.       Vasiljevic N, Vasiljevic M, Plecas D. [The role of nutritional factors 
in pre-eclampsia and eclampsia]. Srp Arh Celok Lek. 1996;124(5-
6):156–9.

11.       Jain S, Sharma P, Kulshreshtha S, Mohan G, Singh S. The role of 
calcium, magnesium, and zinc in pre-eclampsia. Biol Trace Elem 
Res. 2010;133(2):162–70.

12.       Cunningham FG, Leveno KJ, Bloom SL, Hauth JC, Gilstrap LC, 
Wenstrom KD. Hypertensivedisorders in pregnancy. In: Cun-
ningham FG, Leveno KJ, Bloom SL, Hauth JC, Gilstrap LC, Wen-
strom KD, editors. Williams obstetrics. New York: McGraw-Hill; 
2005. pp. 761–808.

13.       Adam B, Malatyalioglu E, Alvur M, Talu C. Magnesium, zinc and 
iron levels in pre-eclampsia. J Matern Fetal Med. 2001;10(4):246–
50.

14.       Joshi Vrunda Kale, Sapre Shila, Govilla V. Role of micronutrients 
and calcium in pregnancy induced hypertension. Obs Gynae To-
day. 2003;8:617–619.

15.       Seydoux J, Girardin E, Paunier L, Beguin F. Serum and intracellu-
lar magnesium during normal pregnancy and in patients with 
pre-eclampsia. Br J Obstet Gynaecol. 1992;99(3):207–11.

16.       Kulier R, de Onis M, Gulmezoglu AM, Villar J. Nutritional inter-
ventions for the prevention of maternal morbidity. Int J Gynaecol 
Obstet. 1998;63(3):231–46.

17.       Lorenz-Eberhardt G, Kainer F, Sabin K, Haas J. [Magnesium con-
tent of serum in pregnancy-induced hypertension]. Gynakol Ge-
burtshilfliche Rundsch. 1993;33(2):92–3.

18.       Zhao F. [Ca, Mg, Cu and Zn contents of the maternal and umbili-
cal cord serum in pregnancy-induced hypertension]. Zhonghua 
Fu Chan Ke Za Zhi. 1989;24(4):212-4.


