
ORIGINAL RESEARCH PAPER

COMPARISON STUDY OF SERUM MAGNESIUM LEVELS IN HEALTHY NON-
PREGNANT WOMEN, NORMAL PREGNANCY AND IN PRE ECLAMPSIA

Dr Shimna C S*
MD, Senior Resident, Department Of Physiology Government Medical College, 
Kozhikode, Kerala *Corresponding Author

Dr Jean Maliekkal
MD, Professor And Hod, Department Of Physiology Government Medical College, 
Manjeri, Kerala 

Dr N Geetha 
MD, Professor And Hod, Department Of Physiology Government Medical College, 
Alappuzha, Kerala

ABSTRACT
Background: Pre eclampsia occurs in 3-5% of pregnancies and is an important cause of fetal and maternal morbidity and mortality worldwide.
Objectives: The aim of the study was to evaluate changes in serum magnesium in healthy young women, normal pregnancy and in preeclampsia in 
their third trimester. 
Materials and Methods:The study population consisted of 120 subjects divided into three groups with each group comprising of 40 subjects. 
Serum magnesium level was estimated by fully automatic analyzer in healthy non pregnant women (Group-1), normotensive primigravida (Group-
2) and preeclamptic primigravida in third trimester (Group-3). The results were analysed using statistical test ANOVA.  At p value < 0.05, results 
were considered significant.
Results:The mean serum magnesium levels were 2.71 + 0.24 mg/dL, 1.90 + 0.21 mg/dL and 1.64 + 0.26 mg/dL respectively in healthy young 
women, normal pregnancy and in preeclampsia. There was a significant decrease in the serum magnesium levels in the normal pregnancy as 
compared to those in the nonpregnant women and the level is significantly decreased further in preeclampsia. 
Conclusion: Decreased serum magnesium levels in pregnancy may be associated with increased risk of developing preeclampsia. Changes in the 
serum levels of magnesium can be used as an effective marker in the early diagnosis of pre eclampsia
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INTRODUCTION
Preeclampsia is one of the most common complications of 
pregnancy(1). Preeclampsia occurs in 7–10% of all pregnancies in 
India(2). In Kerala, mild preeclampsia is seen in 8-10%  and severe 
preeclampsia in 1% (3). Although the exact cause of preeclampsia is 
still unknown, the basic pathology lies in the endothelial dysfunction 
and intense vasospasm(4).Magnesium is necessary for both fetal and 
maternal wellbeing. The low concentration of magnesium in serum 
exposes the subject to a risk of pregnancy complications like 
preeclampsia(5). Magnesium has a significant role in pathoph 
ysiological regulation of blood pressure because it effects contractility 
and tone of blood vessels (6).Various studies demonstrated the 
relationship between preeclampsia and changes in concentration of 
biochemical parameters such as serum magnesium. Recent studies 
suggest low serum magnesium concentration in pregnancy is 
associated with an increased risk for developing preeclampsia. Serum 
magnesium appears to play an important role in the pathogenesis of 
preeclampsia. There are reports pointing out the beneficial effects of 
magnesium supplementation in improving endothelial function(7).

OBJECTIVES
The aim of this study is to study and compare the levels of serum 
magnesium in healthy non pregnant women, normal pregnancy and in 
pre eclampsia in their third trimester.

MATERIALS AND METHODS
 Present study was a cross sectional comparative study which is done to 
assess the levels of serum magnesium in healthy young women, 
normal pregnancy and in pre eclampsia. The study was conducted for a 
period of 1 year from July 2015 to June 2016. Study was conducted in 
obstetric OPD and antenatal wards of Institute of Maternal and Child 
Health, Government Medical College, Kozhikode. 

Three study groups were selected according to inclusion and exclusion 
criteria. Prior to registering, an informed consent was taken and 
counseling was given to all patients. Sample size was calculated by 
using software called Epi Info. Study population consisted of women 
in age group between 18-30 years divided into 3 groups.

Study Group 1: 40 Healthy non pregnant women

Study Group 2: 40 Normotensive primigravida with gestational age 
between 34-40 weeks

Study Group 3: 40 Preeclamptic primigravida with gestational age 
between 34- 40 weeks

INCLUSION CRITERIA
Study Group 1 - Healthy non pregnant women in the age group of 18 -
30years.

Study Group 2 – Normotensive age matched primigravida with 
gestational age between 34- 40 weeks.

Study Group 3- Preeclamptic age matched primigravida with 
gestational age between 34-40 weeks with blood pressure ≥ 140/90mm 
of Hg in more than two occasions and proteinuria of at least 1+ in dipstick 
testing. 

EXCLUSION CRITERIA
Any history of
Ÿ Chronic hypertension
Ÿ Diabetes
Ÿ Kidney disease
Ÿ Liver disease
Ÿ Coagulation disorders
Ÿ Multiple Pregnancy
Ÿ Magnesium sulphate therapy

Prior informed consent had taken from all. A detailed history was taken 
from all subjects. Blood pressure recording along with a detailed 
physical examination was done. Urine protein was detected using 
dipstick method. 2mLof blood was collected under aseptic precautions 
for doing serum magnesium estimation using ERBA fully automatic 
analyzer.

RESULTS
Statistical analysis has been done to determine the differences between 
the 3 groups. Data were analyzed using Microsoft excel and Statistical 
Package for Social Sciences [SPSS] version 18. Results were 
expressed as Mean + SD. Mean differences between the groups were 
analyzed using ANOVA (Analysis of Variance). It is used to test 
whether there is significant difference among two or more independent 
groups. The p value of <0.05 was taken as the level of significance.
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THE STUDY POPULATION

COMPARISON OF SERUM MAGNESIUM LEVELS (mg/dL) 
AMONG THREE STUDY GROUPS 

N = 40

P = 0.000 (Highly Significant)

The mean serum magnesium levels were reduced in preeclampsia 
when compared to that of healthy non – pregnant women and normal 
pregnancy. When compared to healthy non pregnant the levels were 
reduced in normal pregnancy. The differences were statistically 
significant in between the study groups with p value = 0.000.

DISCUSSION
In the present study, the mean serum magnesium levels were 2.71 + 
0.24 mg/dL, 1.90 + 0.21 mg/dL and 1.64 + 0.26 mg/dL respectively in 
healthy young women, normal pregnancy and in preeclampsia. The 
value obtained in healthy young women was within normal range. The 
level was decreased in normal pregnancy. Pre eclamptic women 
showed still further decrease. The differences between the groups were 
statistically significant. Similar results were observed by Sayyed et 
al(7)and Indumati et al (8). Pregnancy itself is a state of physiological 
hypomagnesaemia(9). The decrease in serum magnesium in normal 
pregnancy may be due to poor dietary intake, hemodilution or 
expansion of extracellular space(10). In pre-eclampsia urinary 
excretion of magnesium increases in addition to above causes. So the 
level of serum magnesium decreases further in pre eclampsia(11). 
Aldosterone is believed to increase the urinary excretion of 
magnesium. PIH has been shown to have secondary aldosteronism. 
The further depletion of magnesium in pre eclampsia might be because 
of the aldosterone (8). Pre eclampsia is said to be a state of heightened 
insulin resistance. So hypomagnesaemia can also be due to the 
increased insulin resistance seen in pre eclampsia. Insulin seems to be 
one of the most important factors that regulate plasma and intracellular 
magnesium concentrations. It has been suggested that an ATP 
dependent pump is involved in the mechanism by which insulin 
regulates the magnesium content(12)(13).

Low levels of magnesium predispose to an increase in the arterial 
pressure Magnesium acts as a calcium channel antagonist. Magnesium 
affects the cardiac and smooth muscle activity by altering the transport 
of calcium and its binding to the membrane(14). Reduction in the level 
of extracellular magnesium causes partial depolarization of the 
membrane and decreased rate of repolarization along with opening of 
membrane calcium channels. This leads to shift of calcium to inside of 
the cell. Increased intracellular calcium is said to produce 
vasoconstriction and a rise in blood pressure(8)(15). Magnesium is 
also involved in blood pressure regulation through an intracellular 

inhibition of NO synthase in endothelial cells(16). This can lead to 
decreased vasodilatation and causes an increase in the arterial blood 
pressure(17). Endothelial dysfunction refers to an imbalance in the 
endothelial production of mediators that regulate vascular tone, 
platelet aggregation. In the endothelium, magnesium increases 
production of prostacyclin which in turn decreases platelet 
aggregation. Hypomagnesaemia impairs endothelial function by 
inhibition of endothelial prostacyclin synthesis, increased endothelin 
production and release and increased platelet aggregability. 
Endothelial dysfunction is said to be the most important factor in the 
etiopathogenesis of pre eclampsia(18). 

Some reports point out the beneficial effects of magnesium 
supplementation in improving endothelial function(7).  Magnesium 
sulphate therapy is used for the prevention and treatment of 
convulsions. A common pathway for the release of intracellular 
calcium from many stimuli such as hormones, growth factors and 
neurotransmitters is phospholipase C activation and hydrolysis of 
phosphatidyl inositol 4,5 biphosphate into inositol 1,4,5-triphosphate 
(IP3)(19)Therapeutic magnesium sulphate which is used in the 
treatment of PIH inhibits phosphatidylinositol-4, 5 bisphosphate 
specific phospholipase C activity and subsequently decreases calcium 
release in the cells, thus leading to low intracellular calcium levels and 
a decrease in blood pressure(20).

CONCLUSION
From the observations and results of present study, it can be concluded 
that serum magnesium levels were decreased in pre eclampsia 
compared to normal pregnancy and healthy young women. These 
factors may play an important role in the pathogenesis of pre 
eclampsia. Screening of serum magnesium levels and correction of the 
same in pregnancy may prevent the risk of developing pre eclampsia.

REFERENCES
1.  Villar K, Say L, Gulmezoglu AM, Merialdi M, Lindheimer MD, Betran AP PG. 

Eclampsia and preeclampsia: a health problem for 2000 years. RCOG Press. 
2003;189–207. 

2.  Gohli, J Patel, P Priyanka G. Estimation of Lipid Profile in Subjects of Preeclampsia. 
2011;61(August):399–403. 

3.  Balakrishnan S. Text book of obstetrics. 2007. 299-318 p. 
4.  Berhan Y. No Hypertensive Disorder of Pregnancy; No Preeclampsia-eclampsia; No 

Gestational Hypertension; No Hellp Syndrome. Vascular Disorder of Pregnancy Speaks 
for All. Ethiop J Health Sci. 2016; 

5.  Akinloye O, Oyewale O, Oguntibeju O. Evaluation of trace elements in pregnant women 
with pre-eclampsia. African J Biotechnol. 2010;9(32):5196–202. 

6.  Tavana Z, Hosseinmirzaei S. Comparison of Maternal Serum Magnesium Level in Pre-
eclampsia and Normal Pregnant Women. Iran Red Crescent Med J. 2013; 

7.  Shechter M, Sharir M, Labrador MJP, Forrester J, Silver B, Bairey Merz CN. Oral 
Magnesium Therapy Improves Endothelial Function in Patients With Coronary Artery 
Disease. Circulation. 2000;102(19):2353–8. 

8.  Indumati V, Kodiwadmath M V, Sheela M. The Role Of Serum Electrolytes In 
Pregnancy Induced hypertension. J Clin diagnostic Res. 2011;5(1):66–9. 

9.  Singh A, Verma AK, Hassan G, Prakash V SP, Kulshrestha S. Serum magnesium levels 
in patients with preeclampsia and eclampsia with different regimens of magnesium 
sulphate. Glob J Med Public Heal. 2013;2(1):1–9. 

10.  Cunningham F, Leveno K, Bloom SL, Hauth J,Rouse D SC. Williams Obstetrics. 2010. 
23rd edition. 

11.  Kesteloot, H. Urinary cations and blood pressure-Population studies. Ann Clin Res. 
1984;16:72–80. 

12.  Paolisso G, Sgambato S, Passariello N, Giughano D, Scheen A, ’Onofrio FD, et al. 
Insulin induces opposite changes in plasma and erythrocyte magnesium concentrations 
in normal man. Diabetologia. 1986;29(9):644–7. 

13.  Yoshiki Nishizawa, Hirotoshi Morii JD. Magnesium metabolism. In: New Perspectives 
in Magnesium Research: Nutrition and Health. 2007. p. 218–9. 

14.  Bardicef M, Bardicef O, Sorokin Y, Altura BM, Altura BT, Cotton DB, et al. 
Extracellular and intracellular magnesium depletion in pregnancy and gestational 
diabetes. Am J Obstet Gynecol. 1995;172(3):1009–13. 

15.  Leila Farzin FS. Comparison of serum trace element levels in patients with or without 
pre-eclampsia. J Res Med Sci. 2012;17(10):938–41. 

16.  Sanders R, Konijnenberg A, Huijgen HJ, Wolf H, Boer K SG. Intracellular and 
extracellular, ionized and total magnesium in pre-eclampsia and uncomplicated 
pregnancy. Clin Chem Lab Med. 37(1):55–9. 

17.  Lambe S, Mahajan B, Muddeshwar M. Comparative Study of Serum Calcium , 
Magnesium and Zinc Levels in Preeclampsia and Normal Pregnancy. Int J Recent Trns 
Sci Technol. 2014;9(3):422–6. 

18.  Euser AG, Cipolla MJ. Magnesium sulfate for the treatment of eclampsia: a brief review. 
Stroke. 2009;40(4):1169–75. 

19.  Berridge MJ, Irvine RF. Inositol phosphates and cell signalling. Nature. 
1989;341(6239):197–205. 

20.  Hurd WW, Natarajan V, Fischer JR, Singh DM, Gibbs SG, Fomin VP. Magnesium 
sulfate inhibits the oxytocin-induced production of inositol 1,4,5-trisphosphate in 
cultured human myometrial cells. Am J Obstet Gynecol. 2002;187(2):419–24. 

74 International Journal of Scientific Research

PRINT ISSN No 2277 - 8179 


