
Introduction  
 
Pre-eclampsia is a disorder that occurs only 
during pregnancy and affects both the mother 
and the fetus. According to the World health 
Organization, preeclampsia is a major cause of 
both maternal and fetal neonatal morbidity 
and mortality.[1-5]   
 

The incidence rate of pre-eclampsia 
stands at 3-10% globally.[6-8] Taking into ac-
count of the numerous studies conducted, the 
aetiology of this condition remain unknown. 
Although factors such as obesity, diabetes, cal-
cium (Ca2+) deficiency advanced maternal age, 
oxidative stress, placental ischaemia, genetic 
factors and immune maladaptation have been 
implicated.[9-11] A role for altered calcium me-
tabolism in the pathogenesis of this disorder is 
suggested by epidemiologic evidence linking 

low dietary level of calcium with increased in-
cidence of pre-eclampsia.[12] Changes in intra-
cellular calcium and magnesium concentra-
tions seem to be involved in the pathogenesis 
of preeclampsia. On the basis of the vasodilat-
ing therapeutic effects of magnesium salts, it is 
suggested that a deficiency in magnesium con-
tributes to the development of vasocon-
striction in pre-eclampsia.[13] Therefore the ob-
jective of the study is to determine the of elec-
trolyte imbalance by estimating the levels of 
serum Na+, K+, Mg++ and Ca2+ in pre-eclamptic 
pregnant women in their third trimester of 
pregnancy. 
 
Material and Methods 
 
 This study was performed in 200 preg-
nant women in their third trimester and who 
were aged between 20-35 years. Hundred 
women each  were  categorized into two 
groups of control and study group. For the bio-
chemical parameters to be analyzed, blood 
sample were collected after an overnight fast 
from the anticubital vein avoiding venostasis in 
all subjects. Plain vials were used for the esti-
mating of serum minerals (Na+, K+, Mg++ and 
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Ca2+). Serum sodium, potassium and calcium 
were measured by electrolyte analyzer. Magne-
sium was estimated by Neil and Nelly method 
(expressed as mg/dl). Biochemistry analyzer 
was used for the measurement of absorbance. 

 
Statistical analysis 

    
Values are expressed as mean ± SD. The 

significant mean differences between the 
groups is assessed by student-t test.  
 
Results 

 
 Table 1 shows that the mean serum K+ 
levels were elevated in study group as com-

pared to control group 4.95± 0.99 vs 4.38± 
0.80 mEq/L. Levels were significantly higher in 
pre-eclamptic group as compared to normo-
tensive (p<0.001). Mean serum Ca2+ levels 
were significantly lower in preeclamptic group 
as compared to normotensive group. The per-
centage decrease in study group in 7.52% (p< 
0.05). Mean serum Na+ levels were almost 
same in both group. This difference was not 
statistically significant (p<0.1). Mean serum 
Mg2+ levels were slightly lower in pre-
eclamptic group when compared to normoten-
sive group levels and were statistically signifi-
cant (p<0.05). The percentage decrease in pre-
eclamptic group was 3.4%. 
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Serum  
electrolyte 

Normotensive 
 women (mean±SD) 

Pre-eclamptic 
women (mean±SD) 

Significance 

Potassium 4.38±0.80 4.95± 0.99 (p<0.001) 

Sodium 142±1.12 141±1.95 (p<0.01) 

Calcium 8.27±1.46 7.96±0.22 (p<0.05) 

Magnesium 1.47±0.22 1.42±0.19 (p<0.05) 

Fig 1. Electrolyte levels in pregnancy with preeclampsia compared    
             with normal pregnancy 

Table 1. Serum electrolyte levels in pregnant women with  
                   pre-eclampsia and normotension   
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Discussion 
 
Hypertensive disorders of pregnancy 

are associated with increased morbidity and 
mortality, especially during delivery. Our study 
was conducted to assess the levels of serum  
K+, Na+, Ca2+ and Mg2+ in pregnant women with 
preeclampsia  a compared to that in normal 
pregnancy. 

 
Serum calcium and magnesium are very 

important for metabolism at the cellular level 
and are vital for muscle contraction and cell 
death and neuronal activity making it very es-
sential in pregnancy.[14] The observation of low 
ca2+ and Mg2+ levels is in agreement with other 
studies conducted in hypertensive disorders in 
pregnancy.[14-17] A probable theory to this obser-
vation may be that when serum calcium levels 
decreased, the levels of intracellular calcium in-
creased, leading to constriction of smooth mus-
cles in blood vessels and therefore increased 
vascular resistance culminating in a raised sys-
tolic and disystolic blood pressure.[18-21]  

 

The present study showed that serum 
magnesium level was significantly reduced in 
mothers with  pre-eclampsia compared to  
healthy control group. The level in pre-
eclampsia women was not only significantly 
low when the diagnosis was confirmed, but 
also the initial level from early on in the preg-
nancy was lower than the control group. These 
findings confirmed that hypomagnesimia may 
be one of the etiologies of preeclampsia. A 
study by SeydouxJ revealed that serum magne-
sium decrease with progress in pregnancy.[21] 

These results are were consistent with earlier 
study by Handworker et al,  where the study 
group has lower serum magnesium than con-
trol group and in study by Seydouse et al,  
where mean serum magnesium was slightly 
rise in study also correspond to the studies by 
Zhao F and Frankel Y et al, where mean serum 
magnesium was slightly lower in study group 
as compared to control group.[21-24]    

 
During pregnancy, there is a great de-

mand for calcium intake to respond to the 
higher demands for calcium caused by the pro-
cess of fetal bone formation. Furthermore, 
there is dilution of the cation due to the expand 

extracellular fluid volume, and to the normal 
hypercalciuria of pregnancy consequent to in-
crease glomerular filteration. Thus, serum ion-
ized calcium concentrations depends on an 
adequate calcium intake. [25] 

 
It was reported that preeclamptic 

women present a reduction in extracellular 
calcium concentration with low levels of the 
serum ionized calcium and abnormal calcitrop-
ic hormone levels.[26] Our study further indicat-
ed no change in serum sodium levels in pre-
eclamptic as compared to normotensive preg-
nancies. Serum Potassium levels however 
showed a highly significant increase in pre-
eclamptic pregnant women. These findings are 
in close conformity with the findings of Agyei-
Frampong et al who demonstrated that there 
was only slight correlation between the plasma 
sodium levels and diastolic blood pressure 
with no significant difference between normo-
tensive and pre-eclamptic subjects.[27] Serum 
potassium levels however, showed  a highly 
significant increase in pre-eclamptic women. 
These results were consistent with earlier 
study by Handwerker et al where the study 
group had significantly higher levels of serum 
potassium than control group.[28]  Normal preg-
nancy has been associated with a decrease in 
mean serum potassium possibly related to a 
physiologic increase in Na+/ K+ adenosine tri-
phosphatase activity in the cell membranes, 
causing a shift of K+ into cells with extrusion of 
Na+. Thus our findings of higher extracellular 
K+ levels in toxaemia may be of interest.   

 
Conclusion 

 
In the light of the above observations it 

can be concluded that  pre-eclamptic pregnant 
women have higher levels of serum potassium, 
decreased level of serum calcium and magnesi-
um and no significant difference in sodium lev-
els as compared to normotensive pregnant 
women in their pregnancy  during third tri-
mester. Lowered plasma or serum magnesium 
concentrations in pre-eclampsia  may contrib-
ute to the development in hypertension in 
pregnancy. In addition, a disturbed calcium 
homeostasis is observed in pre-eclampsia. In 
pre-eclamptic pregnant women undergoing 
magnesium sulfate therapy, before magnesium 
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therapy, ionized calcium levels were lower in 
pre-eclamptic women than in normotensive 
pregnancy.  In the presence of elevated magne-
sium levels ionized calcium appears to be tight-
ly regulated. On the basis of above findings it 
can be concluded that a disturbance in electro-
lyte imbalance plays a significant role in the 
pathogenesis of preeclampsia. This complicat-
ed condition of pregnancy occurs not only due 
to mineral deficiency but also due to an associ-
ated effect of physiologically induced oxidative 
stress. Therefore, serum miniral levels of  sodi-
um, potassium, calcium and magnesium may 
not only be used as effective markers of PIH or 
preeclampsia but their imbalance may be re-
garded as a status of oxidative stress as well. 
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