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        Preeclampsia a preganancy specific syndrome is one of the most common causes of 
maternal & fetal morbidity & mortality. Its exact etiology is not known, but it may be 
associated with alteration in electrolyte status.  

Inspite of the relative ease of modern investigative techniques, measurement of 
electrolytes in preeclamptic women is neglected. The electrolytes like calcium, 
magnesium, sodium and potassium contribute significantly in the normal functioning of 
the vascular smooth muscles in pregnancy. Hence the present study was designed to 
evaluate the role of these electrolytes in the genesis of preeclampsia.  

OBJECTIVE:  To evaluate role of serum calcium, magnesium, sodium and potassium in 
preeclampsia and to compare them with those in normal preganancy. 

METHODOLOGY: The study subject comprised of three groups aged between 18-35 
years. Group I- Preeclamptic women, Group II- Normal pregnant women, Group-III, 
Normal healthy controls. Serum was analyzed for estimation of calcium, magnesium, 
sodium and potassium.  

RESULTS: The results showed that serum calcium, magnesium, potassium were 
significantly decreased (P<0.01) and serum sodium significantly increased (P<0.01) in 
preeclamptics as compared to normal pregnant women as well as healthy controls. 

CONCLUSION: The study shows reduced levels of serum calcium, magnesium, 
potassium and increased level of sodium in patients of preeclampsia as compared to the 
normal pregnant women. Increased sodium in vascular tissue enhanced vasoconstriction 
in preeclampsia. Hypocalcemia, hypomagnesemia, hypokalemia and hypernatremia seen 
in the preeclamptic women may be responsible for the vascular pathology associated with 
onset of preeclampsia. Hence adjuvant supplementation of calcium, magnesium, 
potassium with dietary restriction of sodium may prevent further progression of 
preeclampsia. 

KEYWORDS: Calcium, Magnesium, Sodium, Potassium, Preeclampsia 

INTRODUCTION: 

Hypertension is a universal problem and it complicates at least 10% of all the 
pregnancies (1). Preeclampsia is defined as the triad of hypertension, proteinuria and 
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edema occurring after 20 weeks gestation in previously normotensive women. It is 
specific to human pregnancy (2). It is transient but potentially dangerous complication of 
pregnancy. Preeclampsia is still one of the leading causes of maternal and fetal morbidity 
and mortality (2). It is well known fact that electrolytes play an important role in 
aetiopathogenesis of hypertension (1). 

Electrolytes like Calcium (Ca2+), Magnesium (Mg2+) Sodium (Na+) and 
Potassium (K+) play an important role in preeclampsia as they contribute significantly in 
the functioning of the vascular smooth muscles (1). Ca2+ plays a critical role in the 
function of vascular smooth muscles (1). Alteration of plasma Ca2+ concentration leads to 
raised blood pressure (1,2,3). Mg2+ act as co-factor for many enzymes (eg. sodium 
potassium ATPase) and involved in peripheral vasodilatation (1,2,3). Some studies shows 
that blood Ca2+and Mg2+ have a relaxant effect on the blood vessels of pregnant women 
(2,4).   

The present study hence probes into the alteration of above serum electrolytes in 
normal pregnant & preeclamptic women. 

MATERIALS AND METHODS: 

The cross sectional study was conducted in the Department of Biochemistry in 
collaboration with Department of Obstetrics and Gynecology at Bhausaheb Sardesai 
Rural Hospital & MIMER Medical College Talegaon, Dabhade Pune. The present study 
was approved by Institutional Ethical Committee. Total 120 study subjects aged between 
18-35 years, attending labour room of Obstetrics & Gynecology Department were 
enrolled and divided into three groups, forty each. Group – I Preeclamptic women and 
Group II - Pregnant women of same gestational age and Group III Normal healthy 
controls. Sample size was decided based on power of calculation. 

INCLUSION CRITERIA: 

Clinically diagnosed preeclamptic women with gestational age of 20 ≥ weeks and normal 
pregnant women in the same gestational age and normal healthy women were enrolled.  

EXCLUSION CRITERIA:  

Women having history of multiple fetuses h/o hypertension, hypertensive disorders of 
pregnancy, renal diseases, liver diseases, cardiovascular disease, severe anemia, diabetes,  
systemic or endocrine disorders, not on any supplementation, or women who are taking 
medication , free from smoking, alcoholism & other pre-existing  medical conditions 
which alter study parameters will be excluded from the study. 

On admission, 4ml venous blood sample was collected under aseptic conditions with 
written informed consent from each subject. (Stasis due to a tourniquet is avoided) during 
routine vists. Specimens were processed at the laboratory within 2-3 hours of sampling to 
avoid delay and hence possible hemolysis and electrolyte leakage. Serum sample was 
used for the estimation of serum total Ca2+, Mg2+, Na+ and K+. Na+ and K+ measured by 
Easylyte method (5). Serum Ca2+ (6) was estimated by Erba kit, Arsenazo III method and 
Mg2+ (7) by Calmagite method on semiautoanalyzer (Chem 7x). 
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STATISTICAL ANALYSIS:  

The results were expressed as Mean ± SD. It is statistically evaluated by student’s t test. 
P< 0.05 was considered as statistically significant. 

OBSERVATION TABLE 

Table 1:  Depicts the Serum levels of Ca2+, Mg 2+, Na+ and K+ in preeclamptic women, 
normal pregnant women and normal healthy controls

 

PARAMETERS 

Preeclamptic 
women (n= 40) 

(GROUP-I) 

Normal pregnant 
women (n= 40) 

(GROUP-II) 

Normal Healthy  
controls (n= 40) 

(GROUP-III) 

Sodium (mmol/l) 144.9 ± 2.8** 138.2 ± 3.11 * 132.6 ± 4.4 

Potassium (mmol/l) 3.37±0.25** 3.54± 0.18 * 3.77 ± 0.32 

Calcium  (mg/dl) 7.4 ± 0.55** 8.68 ± 2.5 * 9.61 ± 0.95 

Magnesium (mg/dl) 1.28 ± 1.08** 1.80 ± 0.47 * 2.31 ± 0.35 

 

** P < 0.01 - significant when Group I is compared with Group II 

* P < 0.01 - significant when Group II is compared with Group III 

RESULTS:  

In this study groups were matched for the age and gestational period. Mean serum Ca2+ 

(9.61 ± 0.95 mg/dl) (8.68 ± 2.5 mg/dl) (7.40 ± 0.35 mg/dl) and Mg 2+ (2.31 ± 0.35 mg/dl), 
(1.80 ± 0.47 mg/dl) & (1.28 ± 1.08 mg/dl) levels in healthy controls, normal pregnant 
women and in preeclamptic women respectively are shown in Graph 1. Serum Ca2+ and 
Mg2+ levels were significantly lower in group I (p< 0.001) in comparison with group II & 
group III. 
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          Graph1. Showing Mean ± SD of serum levels of Calcium & Magnesium in  
                       Group I and Group II and Group III 
 
Serum sodium (132.6 ± 4.4 mmol/l), (138.2 ± 3.11 mmol/l) (144.9 ± 2.8 mmol/l) and 
potassium levels (3.77±0.32 mmol/l), (3.54±0.18 mmol/l) & (3.37±0.25 mmol/l) were 
found in healthy controls, normal pregnant women and in preeclamptic women 
respectively.  Serum sodium was significantly increased (p< 0.01) and potassium 
significantly decreased in Group I (p< 0.01) when compared to Group II & Group III 
(Graph 2). 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN2249-9598, Volume-III, Issue-III, May-June 2013 

 
w w w . o i i r j . o r g                      I S S N 2 2 4 9- 9 5 9 8 Page 34 

 
                 Graph2. Showing Mean ± SD of serum levels of Sodium & Potassium in 
                             Group I and Group II and Group III 
DISCUSSION                                                                                                                    
Preeclampsia has been labelled as a dreaded disease affecting women and their pregnancy 
right from ancient times. The numerous complications associated with it have triggered a 
phobia in pregnant women and aroused the interest of Obstetricians everywhere. 
Preeclampsia is a multifactorial process & multiorgan dysfunction with no individual 
factor strictly essential or sufficient for causing it (8). Thus estimation of electrolytes in 
preeclampsia provides a very useful index for the study of physiological and pathological 
changes during preganancy (1).  

Physiologically, Ca2+ plays an important role in muscle contraction and regulation 
of water balance in the cells (3). Statistically significant reduced levels of Ca2+ were seen 
in Group I as compared to Group II.  The findings are consistent with the reports of some 
researchers (2,9,10,11). Low serum Ca2+ may cause high Blood pressure by stimulating 
parathyroid hormone and rennin release which inturn increases intracellular Ca2+ in 
vascular smooth muscle (9). This causes vasoconstriction, increase of vascular resistance 
and rise in blood pressure in preeclamptic mother (1,2).  

Mg2+ is known to increase the prostacyclin release from the endothelial cells of blood 
vessels, which acts as potent vasodilator (1). The serum Mg2+   levels were also found to 
be significantly decreased in women with preeclampsia (1). Like Ca2+, lowered Mg2+ 

levels are thought to potentiate contractile response of vascular smooth muscle to 
vassopressor (10). An increase in renal clearance during pregnancy may contribute to the 
reduction in serum Mg2+, since the kidney is the main regulator of the body Mg2+ (12).   

In addition Mg2+ depletion increases the vasoconstrictor effect of angiotensin II and nor 
adrenaline. Mg2+ also has a substantial beneficial effect in preeclampsia for the 
prevention and treatment of convulsions (1). Hypomagnesemia in preeclampsia is 
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generally associated with hemodilution, altered renal clearance and consumption by 
growing fetus (3). The low levels of Ca2+ and Mg2+ during pregnancy are exaggerated in 
preeclampsia.  

Levels of serum Na+ were found to be significantly increased in patients of 
preeclampsia when compared with the normal pregnant women. The precise mechanism 
of sodium retention in preeclampsia is not clear (8) though the retention is likely due to 
vasoconstriction leading to reduction of glomerular filtration rate and stimulation of renin 
angiotensin aldosterone mechanism. The net effect is decreased intracellular fluid and 
increased extracelluar fluid volume (8).  

Preeclampsia is accompanied by amplification of the sodium retention that is a feature of 
normal pregnancy. It is associated with net sodium retention and substantial alterations in 
intracellular water and electrolyte concentration (13). Possibly these changes are related 
to changes in cell membranes, which appears to be responsible for some pathological 
changes in preeclampsia.  Some of the best documented alterations involve changes in 
handling of sodium ion both on the systemic and intracellular levels (13).   

Significant hypokalemia was seen in patients of preeclampsia as compared to the normal 
pregnant women.  Hypokalemic changes in normal pregnancy may be due to increased 
plasma levels of aldosterone and other mineralocorticoids (14).  Potassium deficit in body 
is as a result of inadequate conservation of potassium by kidney & alimentary canal, fecal 
potassium losses can exceed even urinary losses (15). No significant difference in levels 
of sodium and potassium were found by Khan & Obembe et al (16,17,18). Hypokalemia 
in preeclampsia may be due to abnormality in the transport of sodium and potassium 
across the vascular smooth muscle cell membrane, which is normally responsible for the 
maintenance of blood pressure (1).    

CONCLUSION:  

Hypocalcemia, hypomagnesemia, hypokalemia and hypernatremia are associated with 
preeclampsia, and may have an important causative role in preeclampsia. Adjuvant 
supplementation of Ca2+, Mg2+, K+ with dietary restriction of sodium may minimize 
further progression of preeclampsia.  Constant monitoring  of serum  Ca2+, Mg2+, Na+ and 
K+  hence may reduce severity of manifestations and complications of preeclampsia.  

LIMITATION OF THE STUDY: The Dietary pattern of the study groups related to 
consumption of calcium, magnesium, sodium, potassium in their diet is unavailable 
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