
incidence of pre-eclampsia has fallen in 
developed countries due to improved antenatal 
care, but it's incidence is still high in developing 
countries. Pre-eclampsia and eclampsia are the 
cause of about 16% of maternal death in 
Bangladesh4.
Pathophysiology of this multisystem disease is 
characterized by failure of trophoblastic invasion 
of the spiral arteries which may be associated 

Introduction

Pre-eclampsia is defined as onset of 
hypertension to the extent of 140/90 mm of Hg 
or more with proteinuria after 20th weeks of 
pregnancy in a previously normotensive and 
nonproteinuric woman1. Pre-eclampsia is a 
rapidly progressive systemic disease that affects 
about 5-7% of all pregnancies2. Incidence of 
pre-eclampsia in primigravida is about 10% and 
in multigravida it is about 5%3. However, the 
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ABSTRACT
Pre-eclampsia is a multisystem and multifactorial disease that affects both mother and fetus by 
endothelial dysfunction and intrauterine growth retardation. It is thought that pre-eclampsia is associated 
with an imbalance of increased lipid peroxides and decreased antioxidants. Dietary deficiency or excess 
of copper, zinc or other micronutrients play important role in the pathogenesis of pre-eclampsia because 
nutrients can modulate oxidative stress by increasing or decreasing free radicals or antioxidants and 
providing substrates for formation of free radicals.This study was carried out in the Department of 
Biochemistry, Sylhet MAG Osmani Medical College during the period from July 2014 to June 2015 to 
evaluate the status of serum copper and zinc in pre-eclamptic patients. For this study 85 age-matched 
women were selected and grouped as 30 pre-eclamptic patients, 27 normal pregnant and 28 non-
pregnant women. serum copper and zinc level were measured in all study subjects by AAS. Data were 
analyzed with the help of SPSS version 17.0. Mean (±SD) level of serum copper and zinc were 
1.43±0.49 mg/l and 2.43±2.89 mg/l in pre-eclamptics, while in normal pregnant women the levels 
were 1.51±0.47 mg/l and 2.87±2.23 mg/l and in non-pregnant women these were 0.85±0.28 mg/l 
and 3.70±2.61 mg/l respectively. Serum copper significantly increased in pre-eclamptics and normal 
pregnant women when compared with that of non-pregnant women [F (2, 82) =19.763; p<0.001], but 
there was no significant difference between pre-eclamptic and normal pregnant group. No significant 
difference of serum zinc among three groups were observed [F (2, 82) =1.774; p=0.176]. The study 
showed increased trend of serum copper and decreased trend of serum zinc in pregnancy (both pre-
eclampsia and without pre-eclampsia) compared with non-pregnant women, and both were reduced in 
pre-eclampsia compared to normal pregnancy. As our study did not show any  significant difference in 
copper and zinc level in pre-eclamptics and normal pregnant women hence it can be concluded that 
there may not be any significant association of serum copper and zinc level with pre-eclampsia.
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protein of saliva, is important for taste sensation. 
It is required for proper reproduction9.

Some researchers identified that depleted level 
of copper and zinc acts as a contributing factor 
to the pathophysiological events of pre-
eclampsia. While others found no such 
association between pre-eclampsia and trace 
elements. Inspite of potential possibility of 
reduced trace elements in pregnancy and 
variable results of different studies, this study 
was carried out to evaluate the status of copper 
and zinc in pre-eclamptic patients, and to search 
whether reduced copper and zinc are associated 
with pre-eclampsia or not.

Materials and Methods

This cross-sectional observational study was carried 
out in the Department of Biochemistry in 
collaboration with Department of Obstetrics and 
Gynecology, Sylhet MAG Osmani Medical College 
Hospital and Department of Soil, Water and 
Environment, University of Dhaka during the period 
from July 2014 to June 2015. For this purpose, 30 
primi patients with pre-eclampsia (Group-A), 27 
primi with normal pregnancy (Group-B) and 28 non 
pregnant women (Group-C) were selected. Inclusion 
criteria were subjects with pre-eclampsia, pregnant 
women without pre-eclampsia and non-pregnant 
women. Exclusion criteria were essential 
hypertension, cardiovascular disease, liver disease, 
gastro-intestinal disease, renal disease, diabetes 
mellitus, blood disease, severe anemia.

Informed written consent was taken from each 
study subject and ethical approval for the study 
was obtained from the Ethical Committee of 
Sylhet MAG Osmani Medical College.

Maternal weight, height and blood pressure 
were recorded. Body mass index (BMI) was 
calculated. Serum copper and zinc were 
measured by AAS method.

Data were analyzed with the help of SPSS 
version 17.0. Anova, Post Hoc (Tukey) and 
Unpaired "t" test were done to see the level of 
significance.

with an increased vascular resistance of uterine 
artery and decreased perfusion of placenta2. 
Uncontrolled lipid peroxidation produces 
reactive oxygen species in the form of free 
radicals in pre-eclampsia. Placental oxidative 
stress showed a key feature in the pathogenesis 
of pre-eclampsia5. It is assumed that dietary 
deficiency or excess of copper, zinc or other 
micronutrients play important role in the 
pathogenesis of pre-eclampsia because nutrients 
can modulate oxidative stress by increasing or 
decreasing free radicals as well as antioxidants 
and providing substrates for formation of free 
radicals6. Pregnant women from developing 
countries usually consume diets that are low in 
minerals and vitamins7.

Copper is an important constituent of copper 
dependent enzymes such as lysyl oxidase, 
cytochrome oxidase, tyrosinase, dopamine 
hydroxylase, catalase, monoamine oxidase, ALA 
synthase, ascorbic acid oxidase, phenol oxidase, 
uricase, superoxide dismutase and thus acts as 
part of antioxidant defense system8,9. During 
pregnancy lack of these biologically important 
trace elements impair the antioxidant mechanism 
leading to increase in oxidative stress10.

Zinc is required for DNA replication, 
transcription and cellular proliferation as it is the 
metallic component of various enzymes like DNA 
polymerase, RNA polymerase and thymidine 
kinase11. It is a structural component of several 
proteins such as growth factors, cytokines, 
receptors and transcription factors which play an 
important role in the cellular signaling pathways3.

Zinc is also an essential component of several 
enzymes like carbonic anhydrase, alkaline 
phosphatase, superoxide dismutase. It may be 
regarded as an antioxidant since the enzyme 
superoxide dismutase protects the body against 
free radical damage. The storage and secretion 
of insulin from the β cell of pancreas require 
zinc. It promotes the synthesis of retinol binding 
protein and maintains normal levels of vitamin A 
in serum. It is required for wound healing, cell 
growth and division. Gustin, a zinc containing 
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Table-II: Blood pressure parameters of study subjects

Data were analyzed by using ANOVA and Post 
Hoc (Tukey) test. Systolic, diastolic and mean 
blood pressures were significantly different 
among the three groups (p<0.001, p<0.001 
and p<0.001, respectively).

Table-III: Serum copper and zinc levels of the 
study subjects

Data were analyzed by using ANOVA and Post 
Hoc (Tukey) test. Serum copper levels were 
significantly different among the three groups 
(p<0.001), but serum zinc levels were not 
significantly different (p=0.176). *p<0.001  
pre-eclampsia versus normal pregnancy.

Discussion

Pre-eclampsia is a multisystem and multifactorial 
disease that affects both mother and fetus by 
endothelial dysfunction and intrauterine growth 
retardation. It is thought that pre-eclampsia is 
associated with an imbalance of increased lipid 
peroxides and decreased antioxidants, which 
ultimately increases the production of ROS. 
Dietary deficiency or excess of copper, zinc or 
other micronutrients play important role in 
pathogenesis of pre-eclampsia. Copper can produce 
the highly reactive hydroxyl radicals which can 
begin lipid peroxidation process and cause 
endothelial cell damage. Zinc counter acts 

Results

Mean (±SD) age of pre-eclamptic, normal pregnant 
women and non-pregnant women were 22.73±2.16 
years, 22.81±2.17 years and 23.89±3.14 years 
respectively which showed no significant difference 
[F (2,82)=1.851; p=0.164]. Gestational age of pre-
eclamptic patients was 33.10±1.15 weeks while that 
of normal pregnant women was 32.63±1.44 weeks 
and the difference was non-significant (t=1.364; 
p=0.178) as shown in table-I.

There was significant difference of systolic blood 
pressure, diastolic blood pressure and mean 
pressure among pre-eclamptic, normal pregnant 
and non-pregnant women (p<0.001) (Table-II).

Serum copper level significantly differed among 
three groups [F (2,82)=19.763; p<0.001]. The 
serum copper level was significantly increased in 
subjects with pre-eclampsia (p<0.001) and normal 
pregnant women (p<0.001) compared to that of 
non-pregnant women. But there was no 
significant difference of serum copper level 
between pre-eclamptics and normal pregnant 
women (p=0.747). Difference of serum zinc 
level was not significant among three groups [F 
(2, 82) =1.774; p=0.176] as shown in table-III.

Table-I: Demographic features of study subjects

Data were analyzed by using ANOVA and unpaired 
't' test. Age and body mass index were not different 
among the three groups (p=0.164 for age and 
p=0.385 for BMI), and gestational age was similar 
between pre-eclamptic and normal pregnant women 
(p=0.178). na, not applicable.
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Demographic features Pre-eclampsia
(n=30)

Normal 
pregnancy

(n=27)

Non pregnant
(n=28)

Age (yrs) 22.73±2.16 22.81±2.17 23.89±3.14

Gestational age (wks) 33.10±1.15 32.63±1.44 na

Body mass index (kg/m2 ) 24.53±1.70 23.96±1.66 23.83±2.61

Blood pressure parame ters
(mm of Hg)

Pre - eclampsia
(n= 30)

Normal 
pregnancy

(n= 27)

Non pregnant
(n= 28)

Systolic blood pressure 160.00±20.34 109.63±10.55 110.36±11.05

Diastolic blood pressure 104.33±8.58 68.52±7.18 67.86±7.38

Mean pressure 122.89±11.03 81.60±7.81 82.02± 7.93

Biochemical parameters 
(mg/L)

Pre- eclampsia
(n= 30)

Normal 
pregnancy
(n= 27)

Non pregnant
(n= 28)

Serum copper level 1.43±0.49 1.51±0.47 0.85±0.28

Serum zinc level 2.43±2.89 2.87±2.23 3.70±2.61

*



Another study showed decreased level of serum 
copper in normal pregnancy compared to non-
pregnant women10. The possible reasons of 
reduced copper may be poor copper diet and 
decreased absorption of copper in pregnancy. 
Intestinal irritation during pregnancy causes 
increased production of gastric acids which 
lowers the absorption of copper.

In our study, there was no significant difference 
of serum copper level between pre-eclamptic 
and normal pregnant women which is partially 
in agreement with an Indian study17. We found 
decreased level of copper in pre-eclampsia 
compared to normal pregnancy and but on 
Indian study found increased level of copper in 
pre-eclampsia compared to normal pregnancy. 
A study on Iranian population showed a 
significantly increased level of serum copper in 
pre-eclampsia compared to that of normal pregnant 
women which is in disagreement with our study14.

Lower level of serum copper was found in 
other studies in pre-eclampsia compared to 
normal pregnant group and the difference was 
statistically significant which was conducted in 
Indian, Arabian, Nigerian population2,3,7. 
Some authors also found lower level of serum 
copper in pre-eclampsia compared to 
normotensive pregnant women, but the 
difference was not statistically significant which 
was conducted in Sudanese population13.

In our study serum zinc was reduced in 
pregnancy (both pre-eclampsia and normal 
pregnancy) compared to non-pregnant women. 
There was also a trend of lower serum zinc 
level in pre-eclampsia compared to normal 
pregnancy and the difference was not 
statistically significant which is similar with 
some studies conducted in Sudanese, Iranian, 
and Nigerian populations13,14,18. Some studies 
were partially consistent with the present study 
findings. They showed that the serum zinc level 
in pre-eclampsia was lower than that in normal 
pregnant group and the difference was 
statistically significant in Indian, Arabian and 
Nigerian populations2,3,7.

oxidation through binding sulphydryl group in 
proteins and by occupying binding site for iron and 
copper in lipids, proteins and DNA.  Zinc 
deficiency causes increased lipid peroxidation 
which also cause endothelial injury and 
dysfunction.

Due to increased number of pre-eclamptic cases 
in Bangladeshi women and to evaluate the 
association of trace elements in pathogenesis of 
pre-eclampsia, the present study was undertaken 
to evaluate the pattern of changes of serum 
copper and zinc in pre-eclamptic patients.

There was no significant difference of age among 
three groups. This result was similar with other 
studies3,12,13. Our study showed no significant 
difference between gestational age of pre-
eclamptic and normal pregnant groups which is 
similar with the study of other researchers3,14,15. 
In this present study BMI of subjects did not 
differ significantly among the three groups, 
which is consistent with some studies7,15,16.

In our study systolic blood pressure, diastolic 
blood pressure and mean pressure significantly 
differed among three groups. The systolic blood 
pressure, diastolic blood pressure and mean 
pressure were significantly raised in subjects 
with pre-eclampsia compared to normal pregnant 
and non-pregnant women. But no significant 
difference was observed between normal 
pregnant and non-pregnant women which is 
supported by several studies2,4,7,12,14.

This study showed increased level of serum 
copper in pregnancy compared to non- pregnant 
women which is in agreement with a Turkish 
study conducted in their population19. The 
physiological importance of these changes 
remains obscure. But it is presumed that 
mobilization of copper from maternal tissues 
(liver) associated with increased estrogen may 
be responsible for raised copper in pregnancy 
along with additional damage to organ due to 
vasoconstriction in toxaemias. Continued rise in 
estrogen and progesterone during pregnancy 
may be associated with a rise in ceruloplasmin, 
to which copper is tightly bound.
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Some researchers found significantly lower level 
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eclampsia was not established yet we cannot 
negate it, as we found increased trend of serum 
copper and decreased trend of serum zinc in 
pregnancy (both pre-eclampsia and without pre-
eclampsia) compared with non-pregnant women, 
and both were reduced in pre-eclampsia 
compared to normal pregnancy.

If we detect reduced level of serum copper and 
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