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Preeclampsia can be defined as a pregnancy specific condition of increased blood pressure
accompanied by proteinuria, edema or both. It is a multisystem disorder characterized by
endothelial cell injury which plays an important role in the pathogenesis of preeclampsia. This
injury leads to various biochemical alterations. In the present study serum sodium, Uric acid,
total proteins and spot urinary proteins, SBP/DBP of preeclamptic age-matched women
(devoid of diabetes, UTI, renal and liver disorders) in their third trimester, as compared to their
normotensive counterparts, have been measured, analyzed and compared with results of
earlier studies. The preeclamptic women group exhibited highly significant change in all the
parameters that were studied. Such changes in biochemical findings will lead to
cardiovascular, hematological, endocrine and metabolic changes in preeclamptic patients
which finally lead to end organ derangements. We suggest that preeclamptic women should be
advised to have their blood pressures checked regularly to prevent future complications.
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1.Introduction:
Hypertension is reported to complicate 1 in 10 pregnancies
hence it is the most common medical disorder of pregnancy [1].
Hypertensive disorders remain one of the major causes of maternal
and perinatal mortality in developing as well as developed
countries [2]. Hypertension during pregnancy is defined as a
diastolic blood pressure of ≥ 90 mmHg on two occasions more than
4 hours apart or a single reading of diastolic blood pressure >110
mmHg [3]. Hypertensive disorders during pregnancy occur in
women with pre-existing primary or secondary chronic
hypertension, and in others who develop new-onset hypertension
in the second half of pregnancy. If this hypertension is associated
with proteinuria and edema it is known as preeclampsia. Family
history of essential hypertension is a risk factor in development of
preeclampsia and there may also be a relationship between risk of
preeclampsia and the metabolic syndrome [4, 5]. The worldwide
prevalence of preeclampsia is 9% and in India it is 8-10%.
Preeclampsia is mainly a disease of primigravidas. The incidence is
14.1% in primigravidas versus 5.7% in multigravidas [6].
In normal human pregnancy there is decreased blood pressure
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response to pressor materials but in preeclampsia there is marked
increase in response to vasopressin, norepinephrine, and to
angiotensin. It is the increased responsiveness of the arterial
system to pressor substances which probably causes the
generalized vasoconstriction and hypertension in preeclampsia.
The generalized vasoconstriction is responsible for reduction in
renal blood flow and GFR. This causes alterations in various
biochemical parameters. These alterations secondarily lead to
many pathophysiological changes which adversely affect maternal
and fetal wellbeing. Preeclampsia is multisystem disorder and
multi-organ dysfunction is due to increase in blood pressure [7].
Liver function abnormalities and renal function impairment are
most important causes in causing complications [8].Preeclampsia
is associated with risks for the fetus which include intrauterine
growth restriction, prematurity and death and the preeclamptic
mother is at risk of renal failure, pulmonary edema, stroke, and
death. Even after considerable research, the causes for
preeclampsia remains unclear and there are no clinically useful
screening tests in early diagnosis of Preeclampsia [9].
A thorough research on all the biochemical changes is thus
necessary in correctly understanding the pathophysiology and to
identify biochemical markers that help in early diagnosis of the
disorder. This helps the at risk women in preventing hypertension
in subsequent pregnancies and later in their life. In the present
study we studied the changes in biochemical parameters like
serum.
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total proteins, uric acid, sodium and spot urinary protein in
preeclamptic women and compared it with normotensive pregnant
women

3. Results:
Table 1: shows mean and SD of SBP and DBP in controls and
cases
PARAMETER

2. Materials and Methods:
2.1. Subjects

CONTROLS
MEAN ± SD

CASES
MEAN ± SD

p value

SBP

109.92 ± 1.7173 139.68 ± 3.9855

<0.001

DBP

69.52 ± 2.226

<0.001

The study was carried out on 100 subjects in the age group of
19-26 years who were primis with gestational age between 28
weeks and 36 weeks of which 50 were cases who had hypertension
with proteinuria and edema and 50were controls who were
normotensive. We have excluded diabetes, UTI, renal and liver
disorders in the subjects. . This study was approved by institutional
review board and informed consent was obtained from all subjects
involved in the study.

Table 2: Table showing MEAN ± SD and p values of spot urinary
protein in cases and controls

Blood pressure of all the subjects in supine position was
measured by mercury sphygmomanometer. Under aseptic
conditions blood samples (5 ml) were drawn into clot activator
tubes from ante-cubital veins of cases and controls. Urine sample
was collected from the subjects. The collected blood was allowed to
clot for 30 minutes, and then centrifuged at 2000 g for 15 minutes
for clear separation of serum.

Table 3: Table showing MEAN ± SD and p values of Serum
sodium, uric acid, And total proteins in cases and controls

2.2. Measurement of serum uric acid, total proteins
Serum uric acid, total proteins levels were estimated
immediately after serum was separated using ERBA kits on semi
auto analyzer.
2.3. Measurement of serum sodium
Serum sodium was analyzed by ion selective electrode method
on Roche analyzer.
2.4. Measurement of spot quantitative urinary protein
Spot quantitative urinary protein levels were measured by
ERBA kits on semi auto analyzer.
2.5. Statistical analysis
The results were expressed as mean ± SD. p value <0.05 was
considered statistically significant. P value <0.01 was considered
highly significant. Statistical analysis was performed using SPSS
software. Results were expressed as mean ± Standard deviation
(SD). Serum sodium, Uric acid, total proteins and spot urinary
proteins of cases were compared with controls by student's t test.
Comparison of parameters in cases was done using One-Way
ANOVA followed by post-hoc test.
3. Results:
Table 1: shows mean and SD of SBP and DBP in controls and
cases
PARAMETER

CONTROLS
MEAN ± SD

CASES
MEAN ± SD

p value

p value <0.001 is considered highly significant

PARAMETER

CONTROLS
MEAN ± SD

Spot urinary protein
30.08 ± 3.390

PARAMETER

CASES
MEAN ± SD

p value

61.60 ± 12.02

<0.001

CONTROLS

CASES

p value

Serum sodium

136 ± 4.312

143 ± 3.259

<0.01

Serum uric acid

3.224 ± 0.659

4.184 ± 0.9321

<0.01

Total proteins

7.224 ± 0.252

5.896 ± 0.6143

<0.001

p value <0.001 is considered highly significant and p value<0.01 is
considered significant.
As depicted from tables 1, 2 and 3, when preeclamptic women
were compared with normotensive pregnant women Systolic
blood pressure, diastolic blood pressure were highly significant.
Serum total protein level showed highly significant decrease in
preeclamptic women. Serum sodium and uric acid showed
significant rise compared to controls. Urinary spot protein level
also showed highly significant increase in their levels in cases.
4. Discussion
Preeclampsia is defined as development of hypertension
with proteinuria, edema or both induced by pregnancy after 20th
week of gestation according to American college of Obstetrics and
Gynecology [10-12]. It is a multifactorial process with no
individual factor strictly essential or sufficient for causing it [13].
Several studies indicate that genetic abnormalities, immunological
intolerance between fetoplacental and maternal tissues, abnormal
trophoblast invasion of uterine blood vessels, mal-adaptations to
the cardiovascular changes and dietary deficiencies are some of
the probable factors [14]. Endothelial cell dysfunction and

SBP

109.92 ± 1.7173 139.68 ± 3.9855

<0.001

DBP

69.52 ± 2.226

<0.001

89.12 ± 3.5864

89.12 ± 3.5864

inflammation are considered to have a crucial role in the
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Fig 1: Consequences of renal lesions in preeclampsia
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Glomerular endotheliosis leads to spasm in glomerular
arterioles which finally causes tubular damage leading to the net
effects of diminished renal blood flow and glomerular filtration
rate and also impaired tubular re-absorption. Uric acid is secreted
by distal tubules. High level of serum uric acid is found to correlate
with reduced renal blood flow and decreased glomerular filtration
rate [15-20]. In our study also we found significantly increased
serum uric acid levels in preeclamptic women. The precise
mechanism of sodium retention in preeclampsia is not clear. The
retention is likely due to vasoconstriction leading to reduction of
GFR and increased sensitivity to angiotensin II. The net effect is
decreased intracellular fluid and increased extra-cellular fluid [2026]. This study also supported the above findings. Due to the
decreased tubular re-absorption caused by spasm of the
glomerular arterioles there is increase in capillary permeability
which causes leakage of proteins in the urine. This is responsible
for the hypoproteinemia and significant proteinuria in
preeclamptic women. Our study also documented highly
significant hypoproteinemia and proteinuria.
5.Conclusion
In summary our present study showed significant changes in
various biochemical parameters like serum sodium, uric acid, total
proteins, and spot urinary protein levels in pregnant women with
significant increase in systolic and diastolic blood pressures.
This association may be noteworthy in understanding the
pathological process of Preeclampsia and may help in developing
strategies for prevention and early diagnosis of maternal and fetal
complications.
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