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ABSTRACT 
Objective: To compare the level of total serum Calcium (Ca) of pregnant women with preeclampsia with normal pregnant females. 

Study Design: This was a case control study which included 50 women with preeclampsia in their third trimester of pregnancy as 

Study group and 50 healthy pregnant women in the third trimester of pregnancy as control group, with similar maternal and 

gestational age. The concentration of total serum calcium was measured by Atomic Absorption Spectroscopy. The data was 

analyzed using Students’t-test wherever applicable. 

Result: The total serum calcium level in preeclamptic women was significantly lower (p<0.001) than in pregnant women of similar 

maternal and gestational age. 

Conclusion:  Hypocalcemia related to preeclampsia supports the hypothesis that alteration in the total serum calcium levels may 

be involved in possible etiologies of preeclampsia.  
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INTRODUCTION 

Pre-eclampsia is a progressive, multi systemic disorder 

characterized by triad of high blood pressure to the 

extent of 140/90 mm Hg or more, edema and proteinuria, 

developing after 20 weeks of pregnancy.1 It is one of the 

most common complications during pregnancy and the 

leading cause of both maternal and perinatal morbidity 

and mortality worldwide.2 Incidence of pre-eclampsia 

worldwide is around 5-10% of all pregnancies,3 and in 

developing countries around 4-18%.4, 5, 6  Despite active 

research for many years, the etiology of this disorder 

remains unknown, although contributory factors 

including obesity, diabetes, calcium deficiency, older 

maternal age and job stress have been observed and 

studied.7,8,9 

The pathophysiological mechanism of  preeclampsia in 

pregnancy is characterized by  failure of the 

trophoblastic invasion of the spiral arteries, leading to 

maladaptation of maternal spiral arterioles, which may 

be associated with an increased vascular resistance of the 

uterine artery and a decreased perfusion of the placenta.3 

The results from many clinical studies show the 

relationship between the aggravation of the hypertension 

complication and the change in concentration of various 

chemicals in mother's serum.10,11 Some studies have 

shown that changes in the levels of blood trace elements 

in preeclamptic patients may implicate its 

pathogenesis12,13 while others have failed to show an 

association of blood levels of trace elements and 

prevalence of preeclampsia.14 Modification of plasma 

concentration of some elements may lead to the 

alteration of blood pressure causing preeclampsia during 

pregnancy.15  

Calcium plays an important role in muscle contraction 

and regulation of water balance in cells. It has been 

found that the lowering of serum calcium and the 

increase in concentration of cellular calcium may lead to 

elevation of blood pressure in preeclamptic pregnant 

females. Several epidemiological studies conducted in 

developing nations suggest an association between 

reduced calcium intake and preeclampsia.16 On the basis 

of these studies that claim, the abnormalities in calcium 

homeostasis may contribute to the increased vascular 

sensitivity as documented in preeclampsia17, the present 

study was carried out, to find whether there is correlation 

between preeclampsia and total serum calcium 

concentration.  

 

MATERIALS AND METHODS 

The study included 100 pregnant women between 20-35 

years of age, attending Gynaecology OPD/admitted in 

Gynaecology wards in PBM Hospital, affiliated to 

Sardar Patel Medical College, Bikaner during 2012. 50 

clinically diagnosed women with preeclampsia in their 

third trimester of pregnancy represented as study group.  



Ankur Purohit et al             Alteration in Serum Calcium Level in Preeclampsia Compared to Normal Pregnancy 

International Journal of Clinical Biochemistry and Research 2015;2(4):242-245                                                                        243 
 

Inclusion criteria for the study was; females with 

singleton pregnancy, all in the third trimester which were 

diagnosed to have PIH based on the development of 

hypertension for the first time, proteinuria with or 

without edema, with no history of previous urinary tract 

troubles and no evidence of UTI. 50 women with normal 

pregnancy with similar maternal and gestational ages 

represented as Control group. All were in the same 

previously mentioned criteria but didn't develop 

hypertension. 

Pregnant ladies with medical complications such as renal 

disease, trophoblastic disease, heart disease, chronic 

hypertension and on calcium lactate drugs were excluded 

from study. 

Thorough clinical examination was carried out before 

recruiting the participants for the study by a competent 

gynecologist. Personal and clinical information 

regarding age, gestational age, socioeconomic status, 

education, dietary habit, clinical and biochemical 

parameters were recorded with the help of a 

questionnaire, with prior consent of the participant. 

Sample collection and estimation of serum calcium: 5 

ml blood was drawn from antecubital vein in a sterile 

syringe and was transferred to a clean dry vial slowly by 

the side of the vial after removing the needle to avoid 

hemolysis.  The blood was allowed to clot at room 

temperature for 30 minutes and serum was separated by 

centrifugation at 3000 rpm for 10 minutes. 

Serum calcium was estimated by atomic absorption 

spectrophotometer (AA-7000) by the method described 

by Fernandez et al (1971)18, in the Department of 

Biochemistry, S.P. Medical College, Bikaner. For the 

determination of calcium, the serum was diluted 1:50 

with 0.1% (w/v) lanthanum (as chloride) diluent.  The 

dilution ratio was adjusted to insure that concentration 

falls within a suitable absorbance range. To analyze the 

data, Students’t-test was employed wherever applicable 

to assess the significance of difference among control 

and study subjects. 

 

RESULTS 

The total study population included 100 subjects, of 

which 50 each represented the Control and Study group. 

The mean of age, socioeconomic status, BMI, 

gestational age in the two groups did not show any 

significant difference (p>0.4) so, all such factors were 

ruled out to have any effect which may influence the 

serum calcium levels. 

The mean serum calcium level was found to be 

9.32±0.62 mg/dl with a range of 7.63 to 11.01 mg/dl in 

control subjects (Table-1) and 8.39±0.37 mg/dl with a 

range of 7.51 to 9.21 mg/dl in preeclamptic pregnant 

women.  There was a significant decrease (p<0.001) in 

the total serum calcium levels in study group. These 

results are in close agreement with findings in conditions 

of PIH and calcium deficiency19,20,21. 

Table 1: Levels of Serum Calcium in Healthy 

Pregnant Women (Control Group) and 

Preeclamptic Pregnant Women (Study Group) 
 

 
 Control 

Group (n=50) 

Study Group 

(n=50) 

Mean (mg/dl) 9.32 8.39 

Range (mg/dl) 7.63 - 11.01 7.51 - 9.21 

SD 0.62 0.37 

SE 0.087 0.052 

DF 98 

t-value 9.15 

p-value <0.001** 

  **Highly Significant 

 

Fig. 1: Comparison of mean serum Calcium levels in 

Healthy Pregnant Women (Control Group) and 

Preeclamptic Pregnant Women (Study Group) 

 
DISCUSSION 

The study showed that the mean serum calcium levels 

decreased in preeclemptic pregnant female group which 

was statistically significant (p<0.001) (Fig. 1). This 

result is in concordance with previous epidemiological 

studies that suggest an inverse relationship between 

serum calcium and incidences of preeclampsia.22,23 

However, the difference in population pattern and 

nutritional status at different areas may be responsible 

for some studies contradictory to the present.19,24  

Calcium metabolism is under immense dynamism 

during pregnancy. Expectant mothers need to store about 

30-50 gm of calcium during the course of pregnancy, of 

which 25 gms is needed by the foetus. Eighty percent of 

the total foetal calcium is deposited during the third 

trimester. The transport of ionized calcium from mother 

to the foetus increases about 50 mg/day at 20 weeks of 

gestation to a maximum of about 350 mg/day at 35 

weeks of gestation.25 

The effect of serum calcium on blood pressure could be 

explained by the level of intracellular concentration of 
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calcium. It might be possible that low serum calcium in 

pregnancy increases release of parathyroid hormone and 

renin which in turn increase intracellular calcium in 

vascular smooth muscle and decrease serum calcium 

level. This increased smooth muscle calcium causes 

vasoconstriction and thereby increased vascular 

resistance, leading to rise in blood pressure in 

preeclamptic women15,26. 

The protective effect of calcium on blood pressure can 

be explained in part by the influence of calcitrophic 

hormones on intracellular calcium. 1, 25-

Dihydroxyvitamin D stimulates calcium influx in a 

variety of cells, including vascular smooth muscle cells. 

This effect is rapid, as it is mediated by vitamin D 

receptor rather than via a classical nuclear-receptor-

mediated mechanism. As a consequence, 1, 25-

Dihyroxyvitamin D exerts a repressor effect, serving to 

promote contraction and increase peripheral vascular 

resistance. Consequently, low calcium diets, which elicit 

a 1, 25 – Dihyroxy vitamin D response, would be 

expected to increase blood pressure, whereas high 

calcium diets, by virtue of suppressing 1, 25 – Dihydroxy 

vitamin D levels, would be expected to reduce vascular 

smooth muscle cell intracellular calcium, peripheral 

vascular resistance and blood pressure.27 

Unavailability of this element due to deficiency or 

decreased concentration may be a predisposing factor in 

the development of pre-eclampsia or a contributory 

factor in its pathogenesis. The limitation of this study 

was that the dietary intake of calcium was not taken into 

consideration. 

 

CONCLUSION 

The result of the present study suggests that 

hypocalcaemia is present in preeclamptic pregnant 

women and serum calcium was significantly lower than 

in normal pregnant women. 

In the light of reduction in the concentration of calcium, 

adequate dietary supplementation should be given above 

the recommended dietary allowances in pregnancy at 

least in susceptible pregnant women, especially in 

developing countries. The results may be significant in 

understanding the possible contribution of serum 

calcium in the pathophysiological process of 

preeclampsia and may help in developing the strategies 

for prevention and early diagnosis.  However, more 

extensive studies have to be carried out. 

 

ACKNOWLEDGEMENT 

We thank all the teaching, non-teaching staff, PG 

students and technical staff in the Biochemistry 

Department, S. P. Medical College, Bikaner, Rajasthan 

for their co-operation during entire research.  

 

 

 

 

REFERENCES 
1. Cunningham FG, Leveno KJ, Bloom SL, Hauth JC, Gilstrap 

LC, Wenstrom KD: Hypertensive disorders in pregnancy.  In: 

cunningham FG, Leveno KJ, Bloom SL, Hauth JC, Gilstrap 

LC, Wenstrom KD (eds) Williams Obstetrics 2005; 22nd edn. 

McGraw-Hill, New York, pp. 761-808. 

2. Motghare VM, Faruqui AA, Dudhgaonkar S, Purwar M. 

Pharmacotherapy of hypertension in pregnancy: a review.  

Obstet Gynecol. 2003;8:541-549. 

3. Williams OBSTETRICS, Hypertensive disorders of 

pregnancy.  McGraw-Hill 2009. 23rd Edition. 

4. WHO, 2004.  Bethesda MD. Global Burden of Disease for 

the year 2001 by World Bank Region, for use in Disease 

control priorities in Developing countries, National Institute 

of Health: WHO. Make every mother and child count. World 

Health Report, 2005, Geneva: World Health Organization, 

2005. 2nd Edn. 

5. Villar J, Betran AP, Gulmezoglu M.  Epidemiological basis 

for the planning of maternal health services. WHO/RHR. 

2001. 

6. Khedun SM, Moodley J, Naicker T, Maharaj B. Drug 

management of hypertensive disorders of pregnancy. 

Pharmacol Ther. 1997; 74(2):221-258. 

7. Siabai B. Prevention of preeclampsia: a big disappointment.  

Am J Obstet Gynaecol. 1998;179:1275-1278. 

8. Hojo M, August P. Calcium metabolism in preeclampsia: 

supplementation may help.  Medscape Women Health. 

1997;2:5. 

9. Marcoux S, Berube S, Brisson C, Mondor M. Job Strain and 

pregnancy- induced hypertension. Epidemiology. 

1999;10:376-382. 

10. Orhan H, Onderoglu L, Yucel A, Sahin G. Circulating 

biomarkers of oxidative stress in complicated pregnancies. 

Arch Gynecol Obstet. 2003;267:189-195. 

11. Osmanagaoglu MA, Topcuoglu K, Ozeren M, Bozkaya H. 

Coagulation inhibitors in preeclamptic women. Arch 

Gynecol Obstet. 2005;271(3):227-230. 

12. Bringman J, Gibbs C, Ahokas R, Syamal B, Ramsey R, 

Egerman R. Differences in serum calcium and magnesium 

between gravidas with severe pre-eclampsia and 

normotensive controls. Am J Obstet Gynecol. 2006;195:148. 

13. James DK, Seely PJ, Weiner CP, Gonlk B. High risk 

pregnancy: management options. 2006;3rd edn. Philadelphia, 

Elsevier Sauders, p.925. 

14. Caughey AB, Stotland NE, Washington AE, Escobar GJ. 

Maternal ethnicity, paternal ethnicity and parental ethnic 

discordance: predictors of pre-eclampsia. Obstet Gynecol. 

2005;106:156-161. 

15. Punthumapol C, Kittichotpanich B. Serum calcium, 

magnesium and uric Acid in preeclampsia and normal 

pregnancy. J Med Assoc Thai. 2008;91(7):968-973. 

16. Belizan JM, Villar J: The relationship between calcium intake 

and edema-, proteinuria-, and hypertension - getosis: an 

hypothesis. Am J Clin Nutr. 1980;33:2202-2210. 

17. Seely EW, Wood RJ, Brown EM, Graves SW. Lower serum 

ionized calcium and abnormal calciotropic hormone levels in 

preeclampsia. J Clin Endocrinol Metab. 1992;74(6):1436-

1440. 

18. Fernandez FJ, Kahn HL. Clinical method for atomic 

absorption spectroscopy. Clin Chem Newsl. 1971;3:24-28. 

19. Vahidrodsari F, Ayate S, Tourabizadeh A, Ayat-Allahi H, 

Esmaeli H, Shahabian M. Serum calcium and magnesium in 

preeclamptic and normal pregnancies: A comparative study. 

J Reprod Infertil. 2008;9(3):256-262. 

20. Patel A, Singh B, Patel A, Sharma M. Serum calcium level in 

pregnancy induced hypertension.  Int J Biol Med Res. 

2012;3(3): 1914-1918. 



Ankur Purohit et al             Alteration in Serum Calcium Level in Preeclampsia Compared to Normal Pregnancy 

International Journal of Clinical Biochemistry and Research 2015;2(4):242-245                                                                        245 
 

21. Akhtar S, Begum S, Ferdousi S. Calcium and zinc deficiency 

in preeclamptic women. J. Bangladesh Soc Physiol. 

2011;6(2):94-99. 

22. Sukonpan K, Phupong V. Serum calcium and serum 

magnesium in normal and preeclamptic pregnancy. Arch 

Gynecol Obstet. 2005; 273:12-16. 

23. Kisters K, Barenbroka M, Louwenb F, Hausberga M, Rahna 

KH, Koscha M. Membrane, intracellular and plasma 

magnesium, and calcium concentrations in preeclampsia. Am 

J Hypertens. 2000;13: 765-769. 

24. Golmohammad Lou S, Amirabi A, Yazdian M, Pashapour N. 

Evaluation of serum calcium, magnesium, coppor, zinc levels 

in women with preeclampsia.  Iran J Med Sci. 

2008;33(4):231-234. 

25. Forkes GB. Calcium accumulation by human fetus. 

Paediatrics. 1976;57:976. 

26. Jain S, Sharma P, Kulshreshtha S, Mohan G, Singh S. The 

role of serum calcium, magnesium and zinc in preeclampsia. 

Biol Trace Elem Res. 2010;133(2):162-170. 

27. Zemel MB. Calcium modulation of hypertension and obesity:  

Mechanisms and implications. Journal of the American 

college of Nutrition. 2001;20(5):428S-435S. 


