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Abstract : Objective: Pre-eclampsia is one of the major causes of maternal and fetal morbidity and 

mortality(1). Though the aetiology is obscure, recent studies indicate that levels of magnesium and Calcium may 

have a role in pre-eclampsia. The aim of this study was to find out the relationship of intracellular magnesium 

levels and Ionized Calcium levels in pre-eclamptic pregnancies compared to normal pregnancies.  

Materials and Methods: The blood samples from 100 pre-eclamptic women and 30 controls were analysed for 

Intracellular( RBC) magnesium levels and Ionized Calcium levels . Outcome of pregnancy was analysed in both 

the groups and compared. 

Results : In this study there is a significant decrease in Intracellular Magnesium in preeclamptic pts compared 

to Normal Pregnant women(p<0.05).In Preeclampsia pts Intracellular Magnesium is 5.21mg/dl,with cut off  

value being 6.36mg/dl with sensitivity of 99%and specificity of 96.6%.Ionized Calcium levels in preeclampsia 

pts is 1.42mmol/L,with cut off value of 1.37mmol/L,sensitivity is 95%,specificity is 98%(p<0.05) 

Conclusion:  Intracellular Magnesium   is significantly   decreased  where as   Ionized Calcium is increased in 

preeclampsia pts compared to normal pregnant women , suggesting the possible role of Intracellular 

Magnesium and Ionized calcium  in etiopathophysiology of Pregnancy Induced Hypertension. Ionized Calcium 

estimation will easiest ,cost effective parameter to assess Preeclampsia. 
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I. Introduction 
Hypertension is the second most common cause for maternal mortality.It is estimated upto 30% of 

perinatal deaths are related to Hypertensive disorders of Pregnanacy. 

Pre-eclampsia is one of the most common causes of maternal and fetal morbidity and mortality [2]. It is 

a systemic disease that affects about 5 – 7 % of all pregnancies and is the most common, yet least understood 

disorder of pregnancy [3]. It is a rapidly progressive condition characterized by high blood pressure, platelet 

aggregation, swelling of the lower extremities and protein in urine [4]. Sudden weight gain, headaches and 

changes in vision are important symptoms. Typically blood pressure elevations and pre-eclampsia occur in the 

late second trimester or third trimester [5]. 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[2] .The incidence is about 6% in primigravida 

women[6]. Clinically pre-eclampsia is characterized by persistently elevated blood pressure of greater than 

140/90 mmHg, proteinuria and oedema [7]. It may be associated with complications like visual disturbances, 

oliguria, eclampsia, hemolysis, elevated liver enzymes, thrombocytopenia, pulmonary oedema and fetal growth 

restriction [8]. Early detection and prompt management helps in reducing the complications of this condition. 

Despite its prevalence and severity, the patho physiology of this multisystem disorder is still poorly understood 

and its aetiology has not yet been fully elucidated [9]. Environmental and nutritional factors may play a role in 

the aetiology of pre-eclampsia. 

Magnesium is the 4
th

 common cation in the body, necessary  for 300 enzyme system[10]. Decreased  

intracellular Mg would result in partial membrane depolarization and decreases repolarization in association 

with cellular accumulation and potential Calcium dependent cell actions[11,12]. Calcium plays an important 

role in muscle contraction and regulation of water balance in cells. Modification of plasma calcium 

concentration leads to the alteration of blood pressure. The lowering of serum calcium and the increase of 

cellular calcium can cause an elevation of blood pressure in pre-eclamptic mothers. The increase of cellular 

calcium concentration when serum calcium went lower led to constriction of smooth muscles in blood vessels 

and increase of vascular resistance [13]. 

 

 

 



Intracellular Magnesium and Ionized Calcium in Preeclampsia 

 

DOI: 10.9790/264X-0502011012                                      www.iosrjournals.org                                       11 | Page 

II.  Materials and Methods 
Study is conducted in two groups includes 30 [n=30] healthy pregnant women aged between 20 -30yrs 

[controls] who were non diabetic, nonhypertensive with no renal disease.Group-2 compromises 100[n=100] 

pregnant women with in the age group of 20-30yrs with preeclampsia having BP140/90mmof hg edema being 

present. In these pts BP was normal during first 20 wks of gestation. No h/o of previous HTN and renal disease. 

All women in both the groups were in same gestational age (24-34wks) 

Methods  

3ml of venous blood is collected in clean sterile bottle, out of that 2ml washed with normal saline, 

centrifuged, lysed and intracellular magnesium level is estimated by Calmagite  method, Ionized calcium is 

estimated in serum by ISE (ion selective Electrode) method. 

 

III.  Results 
Mean value of Intracellular magnesium group 2 [preeclampsia] is 5.21mg/dl, group1 [controls] is 

6.3mg /dl (p<0.05). Mean value of Ionized Calcium in preeclampsia pts is 1.42mmol/L  and in controls 

1.31mmol/L (p<0.05) [table 1] 

 

Table:1 
Groups RBC Mg Ionized Cal P value 

Group -1 (Pre eclampsia) 5.21mg/dl 1.42mmol/L 0.05 

Group-2 (control) 6.3mg/dl 1.31mmol/L 0.05 

 

Table 2: 
Parameter Cut off value Sensitivity Specificity Diagnostic 

efficiency 

RBC Mg 6.36mg/dl 99% 97% 98% 

Ionized Calcium 1.37mmol/L 96% 95% 97% 

 

The cut off value is calculated by taking the mean of controls and subtracting 2SD 

Sensitivity = TP/TP+FNx100 

Specificity= TN/FP+TNx100 

Diagnostic Efficiency=TP+TN/Total no of pts evaluated 

Table:2 suggests that the cut off value of RBC Mg is 6.36mg/dl, sensitivity is 99%, specificity is 97%, 

diagnostic efficiency is 98%. 

The cut off value  of ionized calcium is 1.37mmols/L, sensitivity is 95%, Specificity is 95%, Diagnostic 

efficiency  

 

IV.  Discussion 
Preeclampsia is is specific syndrome of reduced perfusion  ,secondary to vasospasm and endothelial 

activation with edema ,BP-140/90mm of Hg ,after 20 wks of gestation and most frequently near term[14]. 

Magnesium acts as calcium antoganist via calcium channels, regulation of energy transfer, membrane 

stabilization ,Mg has depressed effect at synapses and has been used as anticonvulsant. The mechanism of 

action of synapses is related to competition between  Calcium  & Mg in the stimulus secretion process in 

transmitter release. 

The most well described of these is presynaptic inhibition of acetylcholine release at neuromuscular 

junction. Its action as an anticonvulsant is secondary to Mg antagonist at Methyl D aspartate(NMPA) receptors. 

Stimulation of which is known to lead to excitability of post synaptic potential(EPSP) causing seizures. Mg has 

been successfully used as Anticonvulsant   Eclampsia[15]. Experimentally Mg has been shown to block the 

NMDA subtype of glutamate channel through which the calcium enters the cell and causes neuronal damage 

during cerebral ischemia[10]. Ischemia  leads to lowering of transmembrane potential, allowing calcium 

influxes  membrane phospholipids are hydrolysed by activated enzyme .Magnesuim blocks Calcium at 

intracellular sites in addition to the outer lipid membrane. Pathological finding from brains of pts with eclampsia 

reveal evidence of vasospasm, the finding has been backed by cerebral angiography and CTfindings and agree 

with finding in the systemic vasculature[16] 

 

V.  Conclusion 
In the present study the level of Intracellular Magnesium is decreased, where as Ionized Calcium is 

increased . Ionized calcium  can be considered as a relatively better parameter to assess Preeclampsia and 

Eclampsia, compared to Mg as estimation of RBC Mg is a tedious process and time consuming. The patients 

samples can be sent to Biochemistry lab along with electrolytes assessment and Ionized Calcium can be 

estimated. Assessing Ionized Calcium can be useful in preventing Eclampsia which is harmful to the patients. 
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