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ABSTRACT
Keywords:

. Background: Preclampsia is associated with liver function abnormalities and renal function impairment.
Calcium; .. . . . . . .. .
Glucose: The objective of this study is to compare serum uric acid, glucose, calcium and magnesium in preclampsia
Mlorsreaie with normal pregnancy.

Preclampsia; Materials and methods: Normal pregnant women and pre eclamptic women of age group 20-40 years
Pregnancy; were included. Serum magnesium, calcium, glucose, uric acid were analyzed.
To?al prlotein; Results: Mean serum magnesium level in preclampsia (1.83 + 0.21mg/dl) was lesser in comparison to
Uric acid normal pregnant women (2.03 £+ 0.16 mg/dl). Serum calcium level was lower (8.10 £0.56mg/dl) than
control (9.59 +0.62 mg/dl) with p<0.001. Uric acid, glucose and lactate dehydrogenase in preclamptic
women was significantly higher than that in normal pregnant women (6.14 £+ 0.85 vs.4.01 £ 0.62,
p=<0.001), (94.17+ 18.65 vs.86.34 = 10.19, p=0.033) and ( 466.80 £ 97.29 vs. 194.22 + 39.76, p=<0.001)
respectively.
Conclusion: There were significant changes in serum magnesium, uric acid, calcium, glucose, lactate
dehydrogenase and total protein in pregnant women.
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hypertension after 20 week of gestation and is associated
with significant morbidity and mortality to both mothers and
fetuses. Preclampsia originates in the placenta, starting with
inadequate cytotrophoblast 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.? In developing countries where access to health
care is limited, preclampsia is a leading cause of maternal
mortality, with estimates of >60,000 maternal deaths/yr.?
In the developed world, the burden of this disease falls on
the neonate because of premature deliveries performed to
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preserve the health of the mother. Worldwide, preclampsia
is associated with a perinatal and neonatal mortality
rate of 10%.* Its incidence is in 4-8% of pregnancies.'
Interestingly, the significant reduction in serum calcium
and magnesium are found in preclamptic mothers.” On
the physiological basis, calcium plays an important role
in muscle contraction and regulation of water balance in
cells. A change in plasma calcium concentration leads to
the alteration of blood pressure.*” Elevated intracellular
calcium levels are due to decreased calcium- dependent
ATPase activity, as calcium uptake by red blood cells at 30
min was similar in preclamptic and normotensive gravid
women. Hypocalciuria in Pregnancy Induced Hypertension
(PIH) might be a result of abnormal calcium uptake and
decreased calcium efflux by the renal tubular cells similar
to that of RBCs.” The decreased serum calcium and the
increased intracellular calcium can cause an elevation of
blood pressure in preclamptic mothers.®’ PIH is associated
with abnormal calcium metabolism. Generally, magnesium
has been known as an essential cofactor for many enzyme
systems. Magnesium sulfate appears to be safe and effective
for the prevention of seizures."® Hyperuricemia is believed
to result from the decreased renal excretion that occurs as
a consequence of the preclampsia. Hyperuricemia induces
endothelial dysfunction and may induce hypertension and
vascular disease. Therefore, the modification of calcium,
magnesium and uric acid metabolism during pregnancy
could be one of the potential causes of preclampsia.'>*!!
Studies to establish a direct cause-and-effect relationship
between hyperuricemia and endothelial and vascular
dysfunction in preclampsia are urgently needed.” However,
the exactetiology of preclampsia is still unknown. The results
from many clinical studies show the relationship between
the aggravation of the hypertensive complication and the
change in concentration of various chemistries in mother’s
serum." The development of preclampsia in patients
with gestational diabetes mellitus has been reported.'
In preclamptic women, plasma insulin fasting insulin
resistance Index (FIRI), calculated from fasting insulin and
glucose concentration have been found significantly higher
than the baseline value from 20 and 24 weeks respectively.'
In gestational diabetes mellitus (GDM) patients having
higher blood pressure readings early in pregnancy,
even prior to GDM diagnosis, were associated with the
subsequent development of preclampsia.'? Hypocalcemia,
hypomagnesaemia and hyperuricemia seen in serum need
to be correlated for sever preclampsia.'*'S Interestingly,
variable serum calcium, magnesium and uric acid are found
in preclamptic mothers."”!¢

MATERIAL AND METHODS

The present case control study was carried out at Kathmandu
medical college from July 2015 to July 2016. In the present
study group I= 35 normal pregnant woman and group I1=35
Preclamptic woman (mild and severe) of age group 20-40

years attending outpatient and inpatient department were
included.

A written consent was taken from the patients to participate
in this study and ethical clearance approval was obtained
from institutional review committee (IRC). Blood sample
was taken from all the participants by venipuncture from
cubital vein and sample was collected in a vial under aseptic
condition. The serum magnesium level was estimated with
semi-auto analyzer whereas, the levels of serum calcium,
glucose, uric acid and other different parameters were
estimated with Selectra pro S auto analyzer using Elitech
reagents in both the cases and controls. An increased
activity of serum magnesium have been found in cases
of renal failure, dehydration, severe diabetic acidosis
and Addison’s disease, however, the decreased serum
magnesium levels have been observed in cases of diabetes,
alcoholism, hyperthyroidism, hypoparathyroidism,
myocardial infarction, congestive heart failure and liver
cirrhosis.'” So, patient with these cases were excluded from
the study. The sample size was calculated from the study
of Sukonpan K et al.’> It was computed using following
information mean=0.85 and standard deviation= 0.09 for
normal control and mean=0.77 and standard deviation=0.08
for preclampsia with power of test £=0.8% and level of
significance 8=5%. So the calculated sample size was 18
cases/group for magnesium and for calcium mean= 9.7 and
standard deviation= 0.7 for normal control and mean= 9.0
and standard deviation=0.4 for preclampsia with power
of test 8=0.8% and level of significance 5=5%. So the
calculated sample size was 11cases/group. So, for this study
group [=35 and group II 35 cases was enrolled.

Principle'’
Xylidyl Blue Colorimetric Method

In an alkaline medium, the magnesium ions of the sample
will produce a colored complex with xylidyl blue. Colour
intensity is directly proportional to the magnesium ions’
concentration present in the sample. Glycoletherdiamine-
N’N’N’N’-tetraacetic acid (GEDTA) perform as a chelating
agents

Normal serum magnesium level -1.9-2.5mg/dL

PAP Enzymatic Colorimetric Method

Determination of uric acid by reaction with uricase. The
formed H,O, reacts under catalysis of peroxidase with 3,
5-dichloro-2hydroxybenzene-sulfonic acid (DCHBS) and
4-aminophenazone (PAP) to give a red-violet quinoneimine

dye as indicator.

Uric acid +0,+ H,0 _Uricase ) allantoin +CO, +H,0,
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Table 1: Comparison of the clinical characteristics for group of participants

S. No Normal pregnancy (n=35) Preclampsia (n=35) p value
Age( years) 27.08 + 4.06 33.33% 0.66
Nulliparous

Multiparous

Gestational age

Systolic Blood pressure

Diastolic Blood pressure

Symptoms

Headache

Swelling in face and hand 16 (45.7%) 19 (54.3%) 25 (71.4%) 10 (28.6%)

Nausen and vomiting S 35(100%) ............................. 3 (86%) ................. 32(914%) ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
Vision problem S 35(100%) .................................. e 35(100%) ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
G P 35(1 00%) ........................... 5 (143%) 25(357%) ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Table 2: Comparison of serum magnesium, uric acid, calcium and glucose for different groups

Parameter (Sr.) Diagnosis

No. of patients

Mean £ S. D P Value

X Preclampsia
Magnesium -

Control

35

.83 +0.21
<0.001

86.34 +£10.19

2H,0, + DCHBS + PAP Peroxidase quinoneimine + HCI +
4H 0
2

Photometric test by CPC method

Calcium ions react with o-cresolphthalein-complexone
(CPC) in an alkaline medium to form a purple colored
complex. The absorbance of this complex is proportional to
the calcium concentration in the sample.

GOD-POD Enzymatic Colorimetric Method

The glucose is determined after enzymatic oxidation in the
presence of glucose oxidase (GOD). The formed hydrogen
peroxide reacts under catalysis of peroxidase (POD) with
phenol and 4-aminophenazone to a red-violet quinoemine
dye as indicator

Reaction principle

Glucose + O, + H,O _cop ) gluconic acid + H,0,

2H,0, + 4-aminophenazone + phenol _ pop l quinoemine
+4H.,0
2

DOI : 10.3126/jpn.v7i2.17995

Statistical analysis

Statistical analysis was done by SPSS (Statistical package
for social science) version 15. Independent sample t-test
was used to compare the means between different groups.

RESULTS

Comparison of the clinical characteristics and symptoms
for group of participants are shown in the Table 1. 60%
of the case in preclampsia was nulliparous with period of
gestation 35.91 week. About 60% (n=21) of the patient
complain regarding headache. 71.4% (n=25) present with
swelling in face and hand. 8.6 % (n=3) of them have nausea
and vomiting and 14.3% have an episode of seizure. The
mean systolic blood pressure recorded in preclampsia was
144 +11.93 which was statistically significant (p<0.001)
when compared with control (108.28 £+ 10.14) and mean
diastolic blood pressure recorded in preclampsia was 89
+ 5.25 which was statistically significant (p<0.001) when
compared with control (70 + 7.17).

In this study, the mean serum magnesium level of
preclampsia (1.83 £+ 0.21mg/dl) was lesser in comparison
to normal pregnant women (2.03 + 0.16 mg/dl). Similarly
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Table 3: Comparison of other biochemical parameter for different group
Parameter (Sr.) Diagnosis No. of patients (n=35) Mean = S. D P Value
Preclampsia 5.51+0.46
Protein 444444444444444444444444444444444444444444444444444444 35 44444444444444444444444444444444444444444444444444444 <0.001

reclampsi

Control
Preclampsia
ALT ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Control
Preclampsia
GGT 444444444444444444444444444444444444444444444444444444

32.77+£6.58
1.46 +£5.38
.80+97.29

Direct Bilirubin
Control

35

0.62+0.17
.22 +£0.10
0.16 £0.17

the level of serum calcium level was lower (8.10 £0.56mg/
dl) when it was compared with control (9.59 +0.62 mg/
dl). (Table 2) The difference in the mean was statistically
significant (p<0.001). In the present study serum total
protein level were lower in preclamptic women (5.51 +
0.46) when compared with normal pregnant women (7.08 +
0.37) as, shown in Table 3 which was statistically significant
p<0.001.

DISCUSSION

In the present study 35 normal pregnant women and 35 case
suffering from preclampsia (mild and sever) are enrolled. In
our study, the mean serum magnesium level of preclampsia
(1.83 £ 0.21mg/dl) was lesser in comparison to normal
pregnant women (2.03 + 0.16 mg/dl). Similarly the level
of serum calcium level was lower (8.10 £0.56mg/dl) when
it was compared with control (9.59 +0.62 mg/dl). Serum
calcium and magnesium are two intracellular ions that are
very important for cellular metabolism such as muscles
contractibility, secretion, neuronal activities as well as
cellular death. Decrease level of two intracellular ions are
the risk factor for preclampsia has been hypothesized.'® The
difference in the mean was statistically significant (p<0.001)
as shown in Table 2. The level of magnesium was decreased
in preclampsia. Similar finding were reported by Sukonpan
K et al’, Sandip S et al"* and Mittal S et al.'” Magnesium

DOI : 10.3126/jpn.v7il. 16913

is essential cofactor for the various enzymes and it plays
an important role in neurochemical transmission and
peripheral vasodilation." It appears to trigger the release of
prostacyclin, a potent vasodilator and inhibitor of platelet
aggregation, which is synthesized by the endothelium of
vessels. The hypomagnesaemia in most pregnant women
is associated with hemodilution, renal clearance during
pregnancy and consumption of minerals by growing
foetus.>!'*13 Magnesium levels may have significant effects
on cardiac excitability and on vascular tone, contractility and
reactivity. The consequences of low magnesium may lead
to a reduction in cerebral blood flow, cerebral vasospasm
and increase in neuronal burst."** Macdonald et al have
shown experimentally that magnesium has a vasoprotective
effect.”! This explains the use of magnesium sulphate as a
neuroprotectant and antivasospastic agent.'

In Table 2, the serum calcium level in preclamptic pregnant
women (8.10 +0.56mg/dl) was significantly lower than
normal pregnant women (9.59 £0.62 mg/dl). When calcium
intake is low it stimulates Parathyroid hormone (PTH)
production, which increases the intracellular calcium level,
therefore, the effect of serum calcium and its correlation
with change in blood pressure could be explained by the
level of intracellular concentration of calcium. When
serum calcium concentration is decreased; intracellular

DOI : 10.3126/jpn.v7i2.17995
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Figure 1: Consequences of renal lesion in preclampsia

calcium concentration will be increased; which leads to the
constriction of smooth muscles in blood vessels and also
increases in vascular resistance.'”?? Similar findings were
obtained by Sandip S et al'*,Sukonpan K et al® and Kister
K et al.’ In the present study serum uric acid level were
also raised in preclamptic women (6.14 + 0.85 mg/dl) when
compared with normal pregnant woman (4.01 + 0.62 mg/dl)
as, shown in the Table 2 which was statistically significant
p<0.001.Uric acid is filtered by the renal glomeruli, absorbed
by the first part of the proximal convoluted tubule, with a
further secretion and reabsorption phase. Ten percent of the
filtered uric acid is excreted in the urine. During pregnancy,
uric acid clearance increases from 6 to 12 mL/min to 12 to
20 mL/min, with a 25% decrease in blood concentration.?
Elevated serum uric acid level due to decreased renal urate
excretion is frequently found in women with preclampsia.'
Recently, increased oxidative stress and formation of reactive
oxygen species (ROS) have been proposed as another
contributing source of hyperuricemia in preclampsia apart
from renal dysfunction.** Uric acid (as also creatinine and
to some extent urea), possesses water soluble or hydrophilic
antioxidant characteristics, may delay or inhibit cellular
damage mainly through the free radical scavenging property;
it also presents strong antioxidant activity towards ROS in
aqueous phase.” Uric Acid contributes to about 60% of free
radical scavenging activity in human serum.* The observed
uric acid elevation may be a protective response, capable
of opposing harmful effects of free radical activity and
oxidative stress. Elevated serum uric acid concentrations
predict the development of hypertension.** Soluble uric
acid impairs nitric oxide generation in endothelial cells thus
inhibit vascular relaxation. Hence, hyperuricemia can induce
endothelial dysfunction (impaired endothelial integrity).'*
Similar type of finding were also reported by Lam C et

DOI : 10.3126/jpn.v7i2.17995
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al”’, Manjareeka M et al** and Sandip S et al'* It has been
proposed that these pregnancy mediated changes in serum
uric acid are often the result of altered renal handling.*
In the present study serum total protein level were lower
in preclamptic women (5.51 +0.46) when compared with
normal pregnant women (7.08 + 0.37) as, shown in Table 3
which was statistically significant p<0.001. Similar type of
finding was also reported by Sunitha T et al.*®

In the present study the mean blood glucose level of
normal pregnant women (86.34 + 10.19 mg/dl) was lesser
in comparison to preclampatic women (94.17 + 18.65 mg/
dl). Tumor Necrosis factor- alpha (TNF-a) as cytokine
playing role in raising blood sugar especially in preclampsia
patients have been hypothesized.”” Other biochemical
parameters were also evaluated among that level of serum
Lactate dehydrogenase (LDH) was significantly higher in
preclamptic women (466.80 = 97.29 mg/dl) when compared
to normal pregnant women (194.22 + 39.76 mg/dl). The
difference in the mean was statistically significant as
p<0.001 as shown in Table 3. Lactate dehydrogenase is an
intracellular enzyme and its level is increased in preclamptic
women due to cellular death. So, serum LDH levels can be
used to assess the extent of cellular death and thereby the
severity of disease in this group of women. Evaluation of
LDH level during preclampsia can be useful in making
decision, regarding the management strategies to improve
the maternal and fetal outcome.*® Similar type of finding
was obtained by Jaiswar S P et al.*

Limitation: The effect of supplementation of Magnessium
to the patient can be done for evaluation of preclampsia is a
part of further research.

CONCLUSION

Preclampsia is one of the major challenges for the
obstetrician, as it may results into multi-organ dysfunction.
It is commonly seen in nulliparous women and is associated
with liver function abnormalities and renal function
impairment which is characterized by endothelial cell
injury. The complications associated with it are enormous
and its consequences faced by mother and neonates need
to be minimized. Our present study shows the significant
changes in various biochemical parameters like serum
magnesium, uric acid, calcium, glucose, LDH, total protein
and different other parameter in pregnant women with
significant increase in systolic and diastolic blood pressures
which could confirm the severity that is associated with it.
It may be noteworthy in understanding the pathological
process of preclampsia. So, effective strategies need to be
developed and applied for the prevention of preclampsia.
Regarding the role of magnesium supplement, there was
no strong evidence that clearly shows the therapeutic effect
of magnesium in preclampsia prophylaxis. However, due
to the properties of vasodilatation and uterine relaxation of
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magnesium, a magnesium-rich diet as well as magnesium
supplement should be an advantage to preclamptic pregnant
women in prevention of the aggravation of hypertension. The
actual role of magnesium and calcium supplementation for
the prevention of preclampsia must be further investigated.
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