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Introduction:
Eclampsia is one of the most common
complications of pregnancy. It is a cause of high
mortality and morbidity for both mother and
foetus, especially in developing countries1.
Eclampsia is associated with 10% of maternal
deaths and approximately 50,000 women die
each year from this complication worldwide2.
Bangladesh, like many other developing
countries, is facing various health related
problems including high maternal mortality
(3.15 per 1000 women)3. In Bangladesh, the
incidence of eclampsia is alarmingly high, for
about 16% of maternal deaths are associated
with it4.

Aetiology of preeclampsia and eclampsia is still
obscured. However, one of the most favoured
hypotheses is the endothelial dysfunction

secondary to the peroxidation of membrane
lipids5. The vascular endothelium produces a
number of important substances including
endothelial derived relaxing factor (EDRF) or
nitric oxide, endothelin-1, prostacyclins and
tissue plasminogen activator. EDRF and
prostacyclins are necessary for vasodilatation.
With injury to endothelial cells these
vasodilators are reduced. A decrease in EDRF
release might be important in the
pathophysiologic mechanism in preeclampsia6.

Homocysteine is a sulfur containing amino
acid derived from the metabolic demethylation
of dietary methionine. Most recently
homocysteine has been claimed as a factor for
vascular endothelial cell injury in pre-
eclampsia and its consequences7.
Homocysteine by auto oxidation generates
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super oxide and hydrogen peroxide, both of
which damage the arterial endothelial lining
or cause endothelial dysfunction. Such
endothelial dysfunction results in decreased
bioavailibity of nitric oxide, a vasodilator,
antiplatelet aggregator, anti-inflammatory
agent and inhibitor of smooth muscle cell
growth8. Endothelial cell dysfunction appears
to be a central feature in the pathophysiology
of preeclampsia, leading to altered vascular
reactivity, activation of the coagulation
cascade, and loss of vascular integrity9. The
homocysteine-mediated vascular changes are
similar to those associated with pre-eclampsia.
Therefore, a hypothesis has been proposed that
hyperhomocysteinemia may be associated with
this condition10.

Various studies have been carried out globally
for searching the association between elevated
homocysteine level and eclampsia. In
Bangladesh, studies on homocysteine are very
few in number. Hyperhomocysteinaemia might
be an independent factor associated with
eclampsia in Bangladeshi women as well. It
could be possible to bring health benefits to our
population by treating hyperhomocysteinemia,
if it is proved to be associated with eclampsia.
So, this study has been designed to explore the
association between serum homocysteine with
eclampsia and to establish serum
homocysteine measurement as a reliable test
for early detection of eclampsia.

Materials and Methods:
A case control study was conducted in the
Department of Biochemistry, Dhaka Medical
College, Dhaka, from July 2006 to June 2007.
Total 102 pregnant non-smokers, free from pre-
existing hypertension, cardiovascular disease,
cerebrovascular disease, diabetes mellitus,
renal disease, liver disease and hypothyroidism
were taken in the study. Among them 50 were
diagnosed cases of eclampsia (Group-I) and 52
were matched normotensive healthy pregnant
controls (Group-II). Subjects were selected from
the Department of Obstetrics and Gynaecology,
Dhaka Medical College Hospital, Dhaka. Study
subject of both groups were apparently matched
with respect to maternal age, gestational age
and BMI. Informed written consent was taken

from the patient/ attendant to the patient for
each individual case. With all aseptic
precautions, morning blood samples were
collected from all the subjects. Serum was
separated from centrifuged blood and stored at
-70°C. Serum homocysteine concentration was
analyzed by fluorescence polarization
immunoassay (FPIA) method by Abbot’s AxSYM
system11. The data were analyzed statistically
by using SPSS version 12.0. Student’s
unpaired‘t’ test was performed to see the
differences between two groups. For all the
statistical analyses 2-tailed P values <0.05 were
considered as significant.

Ethical clearance: This research work was
approved by the Ethical Review Committee of
Dhaka Medical College, Dhaka.

Results:
For this study, 50 diagnosed eclampsia cases
(Group-I) and 52 uncomplicated healthy
pregnant controls (Group-II) were selected. The
mean age of the cases was 25.30±5.49 years
(ranging from 17 to 38 years) and the mean
age of the controls was 26.75±4.83 years
(ranging from 17 to 40 years). The mean age of
two groups were close and maintain no
significant difference. The mean values of
gestational age (in weeks) of case and control
were 29.29±2.86 and 30.08±2.80 weeks
respectively. There was no significant
difference of gestational age between two
groups. The mean BMI (in kg/m2) of case and
control were 25.04±1.01 and 24.87±1.49
respectively. There was no significant
difference of BMI between two groups under
study (Table-I).

The mean systolic BP of case was 150±14.22
mm of Hg and control was 113.27±11.37 mm of
Hg. The mean diastolic BP of case was 104±8.92
mm of Hg and control was 68.94±7.56 mm of
Hg. There was significant difference in both
systolic and diastolic blood pressure between
the groups (Table-II). The study revealed that
the mean serum homocysteine concentration
in cases was 10.44±4.08 µmol/L and in controls
was 7.97±3.46 µmol/L. Serum homocysteine
concentration was significantly increased
(p<0.001) in eclampsia compared to control
(Table-II).
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Discussion:
Preeclampsia and eclampsia complicates 7-
10% of all gestations12. Approximately 10-15%
of maternal deaths in developing countries are
associated with pre-eclampsia and eclampsia2.
In Bangladesh, the incidence of eclampsia is
alarmingly high, about 16% of maternal deaths
are associated with it4. So it would be better to
diagnose this disease before its clinical
manifestations. The prevention of the onset of
the disease would have a significant
improvement in the maternal and child health.
Many studies have demonstrated the
relationship between elevated homocysteine
and pre-eclampsia; or eclampsia 10, 13, 14, 15, 16,

17, 18, 19. The mean serum homocysteine level
was found to be significantly high (p <0.001) in
eclampsia as compared to their control value.
The findings of the present study are consistent
with those of Vanderjagt et al.1, Cotter et al.9,
Rajkovic et al.14 and Hoque et al.19 as
homocysteine concentration was found to be

raised in eclampsia patients. Thus, elevated
serum homocysteine appears to be a factor
associated with eclampsia. It can be concluded
from this study that increased homocysteine
level is associated with eclampsia.

Folate, vitamin B12 and vitamin B6 are involved
in the metabolism of homocysteine20. Elevated
homocysteine is a marker of low B vitamin
status or decreased methylation capacity of
cells 21,22. So, vitamin B6, B12 and folic acid
supplementation could have a role in
preventing the elevation of homocysteine in
pregnant women21. Early detection is the
corner stone for proper management of
eclampsia, which will reduce the maternal
mortality rate and infant mortality rate. For
early detection we are searching for a reliable,
simple and inexpensive laboratory test. Serum
homocysteine measurement can be used for
this purpose. So, serial estimation of serum
homocysteine from the 1st trimester of
pregnancy could be advised for early detection

Table-I
Comparison of study subjects according to maternal age, gestational age and BMI

Variables Case (n =50) Control (n =52) t- value P- value
Mean ± SD Mean ± SD

Age (yrs) 25.30 ± 5.49 26.74 ± 4.92
(17-38) (17-40) 1.418 >0.05

Gestational age (weeks) 29.29 ± 2.86 30.04 ± 2.84
(24-34) (22-36) 1.457 >0.05

BMI (kg/m2) 25.04 ± 1.01 24.92 ±1.50
(2.77-27.41) (22.19-29.52) .664 >0.05

Table-II
Comparison of blood pressure status and serum homocysteine concentration

between case and control

Variables Case (n =50) Control (n =52) t- value P- value
Mean ± SD Mean ± SD

Systolic BP (mm of Hg) 150.60 ± 14.22 113.27 ± 11.37 14.75 <0.001
(130-180) (90-140)

Diastolic BP (mm of Hg) 104 ± 8.92 69.60 ±  7.6 21.44 <0.001
(90-120) (60-80)

Serum Homocysteine (µmol/L) 10.44 ± 4.08 7.97 ± 3.46 3.179 <0.001
(4.73-17.10) (4.20-14.90)

Parentheses show the range. Student’s unpaired‘t’ test was done for significance.
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of preeclampsia and eclampsia. Pregnant ladies
having increased homocysteine may bring
under special management with the target to
normalize their serum homocysteine with
vitamin B6, B12 and folic acid supplementation
to prevent eclampsia. But the use of serum
homocysteine measurement as a screening
test for eclampsia warrants further
investigation.
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