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ABSTRACT 

Objective: To compare serum calcium, magnesium and uric acid levels in preeclamptic and 

normal pregnant women. 

Study design: A hospital based Cross-sectional study was conducted in the Department of 

Biochemistry in Maharishi Markandeshwar Institute of Medical Science & Research Mullana, 

Ambala over a period of one year. 

Participants: 100 pregnant women attending the antenatal clinic were selected for the 

study and were divided into 2 groups of 50 patients each: Group-I (control) Normotensive 

healthy primigravida women and Group-II (cases)   Preeclamptic primigravida women. 

Methodology: The data was collected from 50 normal pregnant women and 50 pre-

eclamptic women. The blood samples were collected and analyzed for calcium (total & 

ionised), magnesium and uric acid. 

Results: The serum calcium (total & ionised) in pre-eclamptic and normal pregnant women 

was 9.34 ± 0.75 mg/dL vs. 9.81 ± 0.31 mg/dL, (p < 0.05); and 3.69 ± 0.33 mg/dL vs. 3.84 ± 

0.33mg/dL, (p <0.05), serum magnesium was 1.81 ± 0.19 mg/dL vs. 1.86 ± 0.21 mg/dL, 

(p>0.05) and serum uric acid was 8.87 ± 2.12 mg/dL vs. 4.54 ± 1.74mg/dL, (p<0.05) 

respectively. 
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INTRODUCTION 

Pre-eclampsia is characterised by hypertension, proteinuria, oedema, sodium retention, 

hyperreflexia and if uncontrolled, convulsions [eclampsia] occurring after 20 weeks of 

pregnancy. It is one of the major causes of premature deliveries and both perinatal and 

maternal morbidity. It complicates at least 10% of pregnancies.
(1)

 Although the exact 

etiology of preeclampsia is still unknown but the major pathophysiological mechanism is 

failure of trophoblastic invasion of the spiral arteries, leading to maladaptation of maternal 

spiral arterioles, which may be associated with an increased vascular resistance of uterine 

arteries and decreased perfusion of placenta.
(2)

  

 Pre-eclampsia causes changes in virtually all organ systems, most notably the 

cardiovascular system, renal, haematological and immunological system. Alteration in the 

various chemistries in mother’s serum have been found to be associated with the 

aggravation of hypertensive complications. Modification of plasma calcium concentration 

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

intracellular calcium can cause an elevation of blood pressure in preeclamptic women.
(3) 

Magnesium metabolism disturbances have  been also observed in women with 

preeclampsia. Cellular magnesium depletion is characteristic of normal pregnancy and may 

be one fraction contributing to the pathophysiology of preeclampsia.
(4)

 Besides serum 

calcium and magnesium, pregnancy related changes in serum uric acid levels are primarily 

the result of altered renal handling. Increased serum uric acid in women with preeclampsia 

has been consistently described which has been secondary to reduce renal urate clearance 

because of renal dysfunction.
(5)

 Hyperuricemia induces endothelial dysfunction and may 

induce hypertension and muscular disease.
(2) 

Therefore, the modification of calcium, 

magnesium and uric acid metabolism during pregnancy could be one of the potential causes 

of preeclampsia. The aim of the present study is to measure the levels of calcium (total and 

ionised), magnesium and uric acid in normal and preeclamptic women.
 

 

MATERIAL AND METHODS: 

The study was conducted in Biochemistry Department in collaboration with Gynaecology 

and Obstetrics department at MMIMSR, Mullana, Ambala. 100 pregnant women attending 

the antenatal clinic were selected for the study and were divided into 2 groups of 50 

patients each: 

1. Group-I (controls)                 Normotensive healthy primigravida women. 

2. Group-II (cases)                  Preeclamptic primigravida women. 

Inclusion criteria: 

1. Primigravida (>20 wks of gestation) 

2. Blood pressure (≥140/90 mmHg). 

3. Excretion of more than 300mg of urinary protein/24hrs. 

4. Oedema. 

5. Patients with or without convulsions. 
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6. Sudden weight gain. 

Exclusion criteria: 

1. Multiple pregnancy or elderly primigravidas. 

2. Chronic hypertension.  

3. Any pre-existing renal disease, diabetes mellitus. 

Verbal informed consent was taken from the patients and about 2ml of venous blood was 

collected from the antecubital vein by taking aseptic precautions. Care was taken to prevent 

venous stasis during the sample collection. The blood was allowed to clot and the serum 

was separated by centrifugation. The estimation of the parameters was carried out within 4-

6 hrs. The samples were analysed for serum total calcium by the O-Cresolphthalein 

complexone method,
(6) 

ionized calcium by Ion selective electrode method,
(7)

 serum 

magnesium by the Calmagite dye method
(8)

 and uric acid by Uricase method.
(9)

 The internal 

control sera of two different levels were used to calibrate the instruments. The data 

obtained was compiled and analyzed using SPSS ver 11. Means were calculated and t-test 

was applied to find out significance level.  

• The normal values of different parameters under standard conditions are:  

Serum total calcium  9-11mg/dL,  

Serum ionised calcium 4.5-5.5mg/dL,  

Serum magnesium  1.8-3 mg/dL, 

Serum uric acid  3.0 - 5.7 mg/dL.  

 

RESULTS 

The mean serum levels of calcium (total & ionised), magnesium and uric acid in normal pregnant 

women were (9.81 ± 0.66 & 3.84 ± 0.33), 1.86 ± 0.21 and 4.54 ± 1.74 respectively, where as in 

preeclamptic patients were (9.34 ± 0.75 & 3.69 ± 0.33), 1.81 ± 0.19 and 8.87 ± 2.12. These results 

indicate significant increase in uric acid levels and a significant decrease in calcium (total & ionised) 

levels in preeclampsia. However, magnesium showed non-significant changes. 

 

Table I: Mean values of different parameters in normal pregnant (group-I) and 

preeclamptic (group-II) women 

Parameters Group-I 

(controls) 

n=50 

Group-II (cases) 

n=50 

p-value 

Calcium (total) (Ca
2+

) 9.81 ± 0.66 9.34 ± 0.75 < 0.05 

Calcium (ionised) (Ca
2+

) 3.84 ± 0.33 3.69 ± 0.33 < 0.05 

Magnesium (Mg
2+

) 1.86 ± 0.21 1.81 ± 0.19 > 0.05 

Uric acid (UA) 4.54 ± 1.74 8.87 ± 2.12 < 0.05 
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Figure I: Serum levels of total calcium, ionized calcium, magnesium and uric acid in cases 

and controls 

 

 

DISCUSSION 

Preeclampsia is a pregnancy specific syndrome and a leading cause of maternal and fetal morbidity 

and mortality. It is responsible for approximately 50,000 maternal deaths yearly worldwide, 25% of 

all cases of fetal growth restriction, and 15% of preterm births in developed countries.
(5)

 A 

predominant pathophysiological feature is critically reduced perfusion of all organs, may be due to 

vasoconstriction, microthrombi formation and reduced circulating plasma volume.
(10)

 In the present 

study, mean serum total calcium and ionised calcium levels in preeclamptic women were lower than 

in normal pregnant women. The data supported the hypothesis that calcium might be a cause in the 

development of preeclampsia. The effect of serum calcium changes in blood pressure could be 

explained by the level of intracellular concentration of calcium. The increase in intracellular calcium 

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

vessels and increase of vascular resistance. The present finding is similar to the previous 

studies.
(2,11,12) 

The mean magnesium levels in preeclamptic women were lower than normal pregnant women but it 

was not statistically significant. Generally, the hypomagnesemia in most pregnant women is 

associated with hemodilution, renal clearance during pregnancy and consumption of minerals by the 

growing fetus.
(2) 

Previous studies reported a relationship between hypomagnesemia and pregnancy 

induced hypertension. They proposed that magnesium promoted vascular muscle relaxation. 

Magnesium levels may have significant effects on cardiac excitability and on vascular tone, 

contractility and reactivity.
(13)

 Resnick et al also found that magnesium acts peripherally to produce 

peripheral vasodilatation and a fall in blood pressure. Thus, low levels of magnesium predispose to 

an increase in the arterial pressure.
(14) 
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The mean uric acid level showed a significant increase in preeclamptic women. The present finding is 

similar to the finding of previous studies. The increase in serum uric acid has been primarily 

secondary to reduced renal urate clearance because of renal dysfunction. A minority opinion 

suggests increased uric acid is a marker of increased xanthine oxidase activity. Recent studies have 

investigated the role of increased uric acid in directly mediating altered vascular function and 

inflammation. Mazzali et al demonstrated that inhibiting the activity of uricase in rat leads to 

development of hypertension and renal injury; these changes were mediated by stimulation of renin 

angiotensin system and inhibition of nitric oxide synthase. Soluble uric acid impairs nitric oxide 

generation in endothelial cells. Thus, hyperuricemia can induce endothelial dysfunction.
(5) 

 

CONCLUSION 

The present study proved that hypocalcaemia and hyperuricemia correlate to this disorder and the 

importance of these parameters in preeclamptic pathophysiology. Preeclampsia is a heterogeneous 

syndrome which is not only related to the ionic changes like hypocalcemia but also altered 

glomerular filtration, oxidative stress and inflammation due to increased uric acid levels. Thus, 

assessment of these parameters is useful in the early diagnosis of this disorder. 
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