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ABSTRACT
Background: Hypertensive disorders of pregnancy are one of the commonly encountered problem by obstetrician of
which, pregnancy induced hypertension leads the list. A number of dietary deficiencies or excesses have been blamed
as the cause for preeclampsia over centuries. Studies have shown relationship between dietary deficiencies and
incidence of preeclampsia. The lowering of serum calcium and the increase of intracellular calcium can cause an
elevation of blood pressure in preeclamptic mothers. Recent investigations suggest that magnesium deficiency could
play an important role in the pathogenesis of preeclampsia, particularly in regulating the tonus of arterioles and veins.
The relationship of serum leptin and lactate dehydrogenase levels were increased in preeclampsia.
Methods: A comparative study to evaluate the levels of serum calcium and serum magnesium and LDH in pregnancy
induced hypertension and normal pregnancy and to correlate the serum levels of calcium and magnesium and LDH
with the pregnancy induced hypertension.
Results: The serum calcium and magnesium has significantly decreased in cases as compared to controls. Whereas
the levels of LDH was significantly increased in cases compared to controls. Serum calcium decreased in severe PIH
cases compared to mild PIH cases but statistically not significant. Serum magnesium in mild PIH is less compared to
severe PIH cases. The decrease is not statistically significant. The increase in LDH in mild case is less compared to
severe PIH case. The increase is stastically significant.
Conclusion: Routine biochemical evaluation of serum concentration of calcium and magnesium early in pregnancy
may be helpful in identifying at risk patients for preeclampsia. Hypocalcemia and Hypomagnesemia in patients with
pregnancy induced hypertension may have a cause and effect relationship with the disorder. Amongst the biochemical
markers studied LDH level was seen as the best predictor of severity of pregnancy induced hypertension.
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INTRODUCTION
Hypertensive disorders of pregnancy are one of the
commonly encountered problem by obstetrician of which,
pregnancy induced hypertension leads the list. Other
causes being gestational hypertension, essential
hypertension, secondary hypertension. It is responsible
for significant maternal and foetal morbidity and

mortality. It is estimated that upto 30% of perinatal
deaths are related to hypertensive disorders of
pregnancy.1
The etiology of pregnancy induced hypertension is
unknown. A number of dietary deficiencies or excesses
have been blamed as the cause for preeclampsia over
centuries. Studies have shown relationship between
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dietary deficiencies and incidence of preeclampsia. Some
studies conclude malnutrition as risk factor in the
etiology of preeclampsia because of its higher incidence
in developing countries and implicate it by deficit in the
intake of calcium, magnesium, Zinc. Epidemiologic data
show an inverse relationship between calcium intake and
pregnancy
induced
hypertension.
Calcium
supplementation can lower blood pressure and reduce the
incidence of preeclampsia in pregnant women.2-4

The objectives of this study were to evaluate cases of
pregnancy induced hypertension, to estimate the serum
calcium, magnesium and LDH levels in normal
pregnancy and pregnancy induced hypertension,
comparison of the serum calcium, magnesium and LDH
in pregnancy induced hypertension with the levels in
normal pregnancy and correlating the values of serum
calcium, magnesium and LDH as a predictor of severity
of pregnancy induced hypertension.

Pregnancy entails number of physiological events with
implications regarding calcium metabolism: the
extracellular fluid expands, the albumin level decreases,
the glomerular filtration rate increases causing increase in
calciuria and calcium is removed from the maternal
system by transfer to fetus. Modification of plasma
calcium concentration leads to 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.5

METHODS
A comparative study to evaluate the levels of serum
calcium and serum magnesium and LDH in pregnancy
induced hypertension and normal pregnancy. To correlate
the serum levels of calcium and magnesium and LDH
with the pregnancy induced hypertension.
Inclusion criteria
Study group

There is decrease in ionized and total magnesium levels
with increasing gestational age during normal pregnancy.
Magnesium levels may have significant effects on cardiac
excitability and on vascular tone, contractility and
reactivity. Magnesium causes vascular muscle
relaxation.6,7 Recent investigations suggest that
magnesium deficiency could play an important role in the
pathogenesis of preeclampsia, particularly in regulating
the tonus of arterioles and veins (Seelig et al).8
Pregnancy induced hypertension is characterised by
vasospasm, elevated blood pressure and increased neuro
muscular irritability, features common to syndromes of
magnesium deficiency.9
LDH is a protein that normally appears throughout the
body in small amounts. Tissue breakdown releases LDH,
and therefore LDH can be measured as a surrogate for
tissue breakdown, e.g. hemolysis. Increase in LDH is
predictive of small for gestational age infants in
preeclamptic pregnancy, especially in those with normal
liver function. He also concluded that the elevated serum
leptin levels in preeclampsia indicate endothelial
dysfunction involved in the pathogenesis of
preeclampsia. The relationship of serum leptin and lactate
dehydrogenase levels were increased in preeclampsia that
is directly proportional to gestational age in last trimester.
These biochemical parameters were significantly elevated
in severe preeclampsia, mild preeclampsia and compared
to normal pregnancy.10
Normal reference range of serum lactate dehydrogenase
during pregnancy are as follows:
•
•
•
•

Non-pregnant adults: 115-211 IU
First trimester: 78-433 IU
Second trimester: 80-447 IU
Third trimester: 82-524 IU.

A total of 100 diagnosed cases of pregnancy induced
hypertension with more than 20 weeks gestational age
with singleton pregnancy were included in the study
group.
Control group
A total of 100 women without pregnancy induced
hypertension with comparable parameters with the study
group were included in the control group.
Exclusion criteria
•
•
•
•

Chronic hypertension and history of preeclampsia in
previous pregnancy
Gestational diabetes mellitus
Renal disease
Multifetal gestation.

RESULTS
A comparative clinical study (case-control study) with a
total of 200 patients was carried out in Department of
Obstetrics and Gynaecology, at Jawaharlal Nehru
Medical College, Sawangi (Meghe), Wardha.
Serum calcium, serum magnesium and LDH in two
groups
Table 1 shows concentration of serum calcium in control
as 9.16±0.81 and in study group 8.15±0.37 mg/dl with p
value <0.001. The serum magnesium levels in control
2.08±0.46 and in study group as 1.78±4.70 mEq/L with p
value 0.013. The LDH value in the control group is
261.18±116.07 and in the study group1046.45±648.49 is
with the p value of 0.0001. The serum calcium and
magnesium has significantly decreased in cases as
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compared to controls. Whereas the levels of LDH was

significantly increased in cases compared to controls.

Table 1: Comparison of serum calcium and serum magnesium and LDH levels in PIH and normotensives.
Outcome variables
Serum calcium (mg/dl)
Serum magnesium (mEq/L)
LDH (IU)

Control group
9.16±0.82 (7.80-12.00)
2.08±0.46 (1.30-3.10)
261.18±116.07

Study group
8.15±0.37 (7.20-9.00)
1.78±0.70 (1.00-4.70)
1046.45±648.49

P value
<0.001, S
0.013, S
0.0001

NS = non-significant, S = significant

Serum calcium and serum magnesium and LDH in mild
and severe PIH cases
Serum calcium in mild pregnancy induced hypertension
is 8.17±0.38 mg/dl and in severe pregnancy induced
hypertension is 8.12±0.36 mg/dl with p value 0.668.
Serum calcium decreased in severe PIH cases compared
to mild PIH cases but statistically not significant. Serum

magnesium in mild PIH case is 1.67±0.53 mEq/L and in
severe PIH case 1.97±0.92 mEq/L with p value 0.157.
Serum magnesium in mild PIH is less compared to severe
PIH cases. The decrease is not statistically significant.
Serum LDH in mild PIH case is IU and in severe PIH
case is IU with p value of. The increase in LDH in mild
case is less compared to severe PIH case. The increase is
stastically significant.

Table 2: Comparison of serum calcium and serum magnesium in mild and severe PIH cases.
PIH
Mild
Severe
Serum calcium (mg/dl) 8.17±0.38 (7.20-8.80)
8.12±0.36 (7.70-9.00)
Serum Mg (mEq/L)
1.67±0.53 (1.00-2.90)
1.97±0.92 (1.00-4.70)
LDH
618.48± 169.65 IU
1046.45± 648.49 IU
NS= non-significant; results are presented as Mean±SD (min-max)
Outcome variables

In this study, the serum concentration of calcium in
normal pregnancy is 9.16±0.82 mg/dl, in mild PIH cases
8.17±0.38 mg/dl, in severe PIH cases 8.12±0.36 mg/dl
Table 3. Serum calcium is decreased in both severe PIH
and mild PIH cases compared to normal pregnancy.
Calcium is significantly not decreased with increased
severity of PIH. The present study results were
comparable to study of Punthumapol C et al and Jain S et
al.11,12
Table 3: Comparison of serum calcium in normal
pregnancy, mild PIH and severe PIH cases.

Punthumapol C
et al10
Present study

0.668, NS
0.157, NS
0.0001, S

mild PIH cases. Serum magnesium levels did not
correlate with the severity of PIH.

DISCUSSION

Studies

P value

Normal
Mild
Pregnancy PIH
(mg/dl)
(mg/dl)

Severe
PIH
(mg/dl)

8.99±0.31

9.05±0.52

8.70±0.59

9.16±0.82

8.17±0.38

8.12±0.36

In this study, serum concentration of magnesium in
normal pregnancy is 2.53±0.56 mg/dl, in mild PIH
2.03±0.64 mg/dl, in severe PIH 2.40±0.62mg/dl (Table
3). Serum magnesium is decreased in mild and severe
PIH cases compared to normal pregnancy. Serum
magnesium is increased in severe PIH cases compared to

Table 2: Comparison of serum magnesium in normal
pregnancy, mild PIH, severe PIH cases.
Studies

Normal
Pregnancy
(mg/dl)

Punthumapol C
2.04±0.19
et al10
Present study
2.53±0.56

Mild
PIH
(mg/dl)

Severe
PIH
(mg/dl)

2.04±0.21

2.24±0.62

2.03±0.64

2.40± 1.12

This study result is comparable with studies that have
suggested possible role of serum Lactic dehydrogenase
(LDH) in the pathogenesis of preeclampsia. Elevated
levels of serum LDH indicate the tissue damage related to
endothelial dysfunction and endovascular which are main
causes of occurrence of preeclampsia (Sarkar et al). 13
Therefore, serum LDH level seems promising, as it fulfils
most criteria for an ideal biomarker, because it is
inexpensive, quickly estimable easily available biomarker
enabling early identification of preeclampsia, which in
turn can predict severity and outcome, can be very
helpful in lowering the maternal and fetal morbidity and
mortality. It also is known to rise early in the course of
preeclampsia (Dave et a1).14 However, results from
various studies designed to test the usefulness of LDH in
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preeclampsia have not been fully consistent. Nosrat et al
and Punthumapol C et al.11,15
3.
CONCLUSION
From the foregoing discussion, following conclusions can
be drawn
•
•

•

•

•

The serum calcium and serum magnesium levels are
decreased in pregnancy induced hypertension
patients compared to normotensive pregnant women
The increase of serum calcium with increase in
gestational age and the decrease in serum magnesium
with increased albuminuria was moderately
significant
The present study suggests hypocalcemia and
hypomagnesemia could be possible contributors in
the etio-pathophysiology of pregnancy induced
hypertension
A routine biochemical evaluation of serum
concentration of calcium and magnesium early in
pregnancy may be helpful in identifying at risk
patients for preeclampsia. Hypocalcemia and
hypomagnesemia in patients with pregnancy induced
hypertension may have a cause and effect
relationship with the disorder
Amongst the biochemical markers studied LDH level
was seen as the best predictor of severity of
pregnancy induced hypertension compared to serum
calcium and magnesium.
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