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ABSTRACT 

  

Objective: To compare serum calcium and magnesium in preeclamptic women and normal pregnant women. 

Materials and methods: A cross sectional study was conducted on normal pregnant women (n=30) and pre-

eclamptic women (n=30) in Gayathri Hospital (GVPIHCMT) attended Gynecology and Obstetrics’ department. 

The blood samples were collected and analyzed for calcium, medica on easyra fully automatic biochemistry and 

magnesium by semi- automatic analyzer lab life chemmaster in central laboratory. The data was analyzed using 

SPSS version 15. The p-value <0.05 was considered to be statistically significant. 

Results: The serum calcium and magnesium in preeclamptic women were (8.6±0.4mg/dl vs. 9.9±0.7 mg/dl, 

p<0.0001) and (0.65±0.08 mmol/l vs.0.95±0.09 mmol/l, p=0.001) respectively, significantly lower than that in 

normal pregnant women. 

Conclusion: These findings support the hypothesis that hypocalcaemia and hypomagnesaemia are possible 

etiologies of preeclampsia. 
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INTRODUCTION 
 

Preeclampsia is defined as the triad of 

hypertension, proteinuria and edema occurring after 

20 weeks gestation in a previously normotensive 

woman1. It is specific to human pregnancy and 

complicate 6 – 8 % of gestation after week 201. 

Preeclampsia is still one of the leading causes of 

maternal and fetal morbidity and mortality2. 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 placenta3. Despite active 

research for many years, the etiology of this 

disorder remains unknown, although contributory 

factors include obesity, diabetes, calcium 

deficiency, older maternal age and job stress4,5,6. 

Previous clinical studies show contradictory results 

in levels of serum calcium and magnesium in 

preeclamptic pregnancies7,8. Therefore, the altered 

calcium and magnesium metabolism during 

pregnancy could be one of the potential causes of 

preeclampsia. On the physiological basis, 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 intracellular calcium 

can cause an elevation of blood pressure in 

preeclamptic mothers. The serum magnesium also 

decreases in women with preeclampsia9. Generally, 

magnesium has been known as an essential 

cofactor for many enzyme systems. It also plays an 

important role in neurochemical transmission and 

peripheral vasodilatation10. 

 

On the basis of some studies’ claim that blood 

calcium and magnesium have a relaxant effect on 

the blood vessels of pregnant women,11 we tried to 

find out whether there is a correlation between pre-

eclampsia and the serum levels of calcium and 

magnesium in pregnant women. 

 

Limited data are available on the role and status of 

serum levels of magnesium and calcium among 

pregnant women from the rural community. The 

present study was to measure serum calcium and 

magnesium levels in preeclamptic pregnancy and 

to compare with those in normal pregnancy. 
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MATERIALS AND METHODS 

 

This cross sectional study was conducted on total 

60 women (30 pregnant women with diagnosis of 

preeclampsia, and 30 normal pregnant women) 

who were in their third trimester, primi or 

multigravida, without any history of chronic or 

transient hypertension, renal disease or 

cardiovascular disease, thyrotoxicosis, hemophilia, 

diabetes mellitus and attended the Department of 

Obstetrics and Gynecology, Gayathri Hospital. A 

written informed consent was obtained from the 

participants in the study. Study was approved by 

the Institutional Ethics Committee. Preeclampsia is 

defined as a blood pressure of at least 140/90 

mmHg measured on two occasions each 6 hours 

apart, accompanied by proteinuria of at least 300 

mg per 24 h, or at least 1+ on dipstick testing. 

Severe pre-eclampsia is defined as having one or 

more of the following criteria: blood pressure of at 

least 160 /110 mmHg measured on two occasions 

each 6 h apart, proteinuria of at least 5 g per 24 h, 

or at least 3+ on dipstick testing, oliguria of less 

than 500 ml per 24 h, cerebral or visual 

disturbances, pulmonary edema or cyanosis, 

epigastric or right upper quadrant pain, impaired 

liver function, thrombocytopenia, fetal growth 

restriction 12. 

 

Data collection: The venous blood was aspirated 

from the participant’s antecubital vein, collected in 

a plain, EDTA and citrate vaccumtainer tube before 

the initiation of intravenous therapy. Blood samples 

were allowed to clot at room temperature and then 

centrifuged at 3,000 rpm for 5 mins and stored at -

20°C   until analysis.   Serum   calcium   was 

measured by medica test kits and for magnesium 

using blue spectrophotometric method on semi 

autoanalyzer lab life chemmaster. Normal values of 

serum magnesium is 0.65-1.11 mmol/l and serum 

calcium level is 9-11 mg/dl 13. Pedal and pretibial 

edema were assessed by palpation and related on a 

scale of 0 to 4+ (0, none; 1+, generalized pu ness; 

2+, indentation depth up to 1 cm with immediate 

recovery; 3+, indentation depth 1–1.5 cm with slow 

recovery; 4+, indentation depth greater than 

1.5cm)14. Body mass index (BMI) was calculated as 

ratio of weight in kilogram to height in meter 

square Blood pressure was measured by mercury 

sphygmomanometer on left arm of participants in 

lying down position and classified according to 

Joint national committee VII. Korotkoff sound 1 

and 5 will be considered as systolic and diastolic 

blood pressure respectively15. 

 

Data analysis: The data were analyzed with the 

SPSS software package version 11. Continuous 

variables were expressed as mean ± SD. The p-

value <0.05 was considered to be statistically 

significance. 

 

RESULTS 

 

A total of 60 pregnant women in their third 

trimester of pregnancy enrolled in the study. The 

mean of ages and parity of the two groups were not 

significantly different. In preeclamptic women 

gestational age was significantly lesser than that of 

normal pregnant women (p<0.05), while total 

weight gain, body mass index, systolic and 

diastolic blood pressure were higher in 

preeclamptic group with statistical significance 

(Table 1) than normal pregnancy. 

 

Table 1: Clinical characteristics of 

Participants (n=60) 

        

      Normal   Preeclamptic 

 Variables pregnant   pregnant 

      women    women 

      (n=30)    (n=30) 

       

Age (yrs) 24.0± 4.8 NS   26.4± 4.7 NS 

Parity 

  Primiparous 18 NS    17 NS 

  Multiparous 11 NS    14NS 

Gestational age (wk) 38.2±2.0    37.1±3.0* 

Total weight gain(kg) 14.7±5.4    19.9±5.7* 

BMI (KG/M2) 26.3±3.7    29.2±4.3* 

     Systolic 

110.5±7.0 

  

158.4±13.1* Blood    (mmHg)   

pressure 

       

 

Diastolic 

72.3±6.0 

   

97.3±16.3* 

        

     

(mmHg) 

   

          

 

Table 2: Serum levels of calcium and 

magnesium according to participants:- 

 pregnancy 

(n=30)  

(n=30)   

Serum   

Calcium 9.9±0.7 8.6±0.4* 

(mg/dl)   

Serum   

Magnesium 0.95±0.09 065±0.08* 

(mmol/l) Normal 

Preeclampsia   

   

 

Table 1 & 2:-p value: <0.05 * Significant, NS 

Not significant 
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DISCUSSION 

 

The objective of present study was to compare 

serum level of calcium and magnesium in normal 

pregnant and preeclamptic women. We found a 

decrease in both serum calcium and magnesium in 

preeclamptic pregnant women as compared to 

normal pregnant women. These findings confirmed 

the hypothesis that hypocalcaemia and 

hypomagnesaemia may be the etiologies of 

preeclampsia 7,16. The mean serum calcium levels 

in these normal pregnant women (9.9±0. 7 mg/ dl) 

were within the range (9.5– 11.1 mg/ dl) given by 

previous reports 12. The serum calcium 

concentration in preeclamptic pregnant women was 

significantly lower than that of normal pregnant 

women (Table 2). The data supported the 

hypothesis that calcium might be a cause in the 

development of preeclampsia. The effect of serum 

calcium on changes in blood pressure could be 

explained by the level of cellular concentration of 

calcium. The increase of cellular calcium 

concentration level when serum calcium went 

lower lead to constriction of smooth muscles in 

blood vessels and increase of vascular resistance 

10. Serum magnesium concentration in 

preeclamptic women was significantly lower than 

that of normal pregnant women (Table 2). The 

mean serum magnesium levels in these normal 

pregnant women (0 .95±0.09 mmol/l) was within 

the range (0.65 –1.11 mmol/l) given by previous 

studies 7, 10, 1). The serum magnesium level 

decreased significantly during pregnancy12, 14. 

Generally, it is associated with hemodilution, 

altered renal clearance and consumption of 

minerals by the growing fetus10. Magnesium is 

essential cofactor for enzymes and plays an 

important role in neurochemical transmission and 

peripheral vasodilatation. 

 

Limitations of the study: The dietary pattern of 

both the groups related to consumption of calcium 

and magnesium in their diet is unavailable. 

 

CONCLUSION 

 

Our study shows that both serum calcium and 

serum magnesium in preeclamptic pregnant women 

were lower than in normal pregnant women. These 

findings support the hypothesis that hypocalcaemia 

and hypomagnesaemia are possible etiologies of 

preeclampsia. However, calcium and magnesium 

supplement in pregnant women for the prevention 

of preeclampsia requires further study. 
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