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Abstract 
Objective: The aim of our study was to assess the levels of copper/zinc ratio among preeclampsia, to 

compare Systolic blood pressure (SBP) in preeclampsia and normal pregnancy. The objective was targeted 

at highlighting the role of copper and zinc in preventing the complications of pregnancy. 

Materials and Methods: 120 pregnant women, of which 60 normal pregnancy and 60 pregnant with 

increased blood pressure along with pedal edema and proteinuria were estimated for serum copper and 

zinc. 

Results: Copper/zinc ratio was low in preeclampsia than the normal pregnancy without complications. The 

decrease in the copper/zinc ratio was indirectly proportional to the SBP. 

Conclusion: The importance of copper and zinc in perinatal complications is explained by the fall in 

copper/zinc ratio in accordance with the increase in SBP among the cases of preeclampsia. Hence, the 

screening of these minerals becomes mandatory early in the first trimester. 

Keywords: Copper, Zinc, Systolic blood pressure, Preeclampsia, Pregnancy. 

 

Introduction 

Pregnancy and Childbirth are natural processes in 

women. However, the reality is that women and 

children die and suffer as a consequence of 

childbearing process.   

Worldwide, 10 % of all pregnancies are 

complicated by hypertension, with pre-eclampsia 

and eclampsia being the major causes of maternal 

and prenatal morbidity and mortality
[3]

.  

Preeclampsia is defined as a combined presence of 

hypertension, edema and proteinuria developing 

after the 20th week of pregnancy
[4]

. 

According to the National Institution for 

Transforming India, MMR was around 130 for 

whole India and almost 66 in Tamilnadu during 

the year 2014-2016. It was also found that among 

the reasons of MMR, hypertension topped the list 

as second contributing nearly 14% of all causes, 

according to a study. 

Pregnancies complicated by hypertension are 

associated with increased risk of adverse maternal, 

neonatal and fetal outcomes, including 

intrauterine growth restriction (IUGR), preterm 

birth, perinatal death, acute renal failure and 
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hepatic failure, postpartum haemorrhage, 

antepartum haemorrhage and maternal deaths
[5]

. 

Women with pregnancy in developing countries 

have been reported to take diets that are low in 

minerals and vitamins, leading to complications in 

pregnancy including preeclampsia
[6]

. An 

inadequate dietary intake might be harm ful for 

the mother and for the growing fetus. 

The pathogenesis of adverse pregnancy outcomes 

has been shown to be associated with oxidative 

stress. Micronutrients such as zinc, copper, 

magnesium, manganese and selenium are 

involved in the antioxidant defense machanism in 

the body as cofactors of enzymes
[7,8]

. 

There are various studies conducted on the status 

of the micronutrients in pregnancy, especially in 

preeclampsia with varying conclusions. This study 

was conducted to understand the importance of 

the same in preeclampsia and normal pregnancy. 

 

Materials and Methods 

The study is a cross-sectional study and involved 

120 pregnant cases attending antenatal clinic at 

SRMMCH & RC. They were divided into two 

groups, 60 preeclampsia patients and 60 normal 

pregnancy. The sample size was designed using 

the formula 4pq/d
2
with the guidance of the 

statistician. 

Pregnant women with preeclampsia aged 20 - 35 

years were taken as controls with normal 

pregnancy as controls of the same age group.  

Patients with history of chronic hypertension, 

cardiovascular disease, diabetes, multiple 

gestations, malnourishment and renal disorders 

were excluded from the study. 

Informed consent was obtained from individuals 

and 2 ml of venous blood sample were collected 

and estimated in Beckman Coulter AU480 Auto-

analyzer for copper and zinc by their respective 

methods. 

Table 1: Parameters with methods of estimation 

Parameter Method 

Copper Turbidimetry method 

Zinc Turbidimetry method 

 

Results 

The study included 60 pregnant women, divided 

into two groups A and B. The study parameters 

were analyzed with the Statistical Product and 

Service Solutions (SPSS) 22 software. 

Table 2: Parameters in Group A (Normal 

pregnancy) 

Parameters Mean Standard Deviation 

SBP (mm Hg) 108.7 9.8 

Copper (μg/dl) 106.9 18.9 

Zinc (μg/dl) 70.6 11.8 

Copper/Zinc 1.5 1.6 

 

Table 3: Group B (Preeclampsia) 

Parameters Mean Standard Deviation 

SBP (mm Hg) 154.4 15.1 

Copper (μg/dl) 44.9 20.8 

Zinc (μg/dl) 24.3 15.7 

Copper/Zinc 1.8 1.3 

Calculation of Group Means difference and the 

statistical significance by STUDENT’S t test. 

 

Table 4: Comparison of variables with groups A and B 

 

Variable 

 

Group 

 

Group 

Mean 

Difference 

(A-B) 

 

Std. 

Error 

 

Significance 

P 

95% Confidence Interval 

Lower bound Upper 

bound 

SBP A B 45.7 2.32 < 0.001 41.10 50.30 

Copper A B -62.0 5.13 < 0.001 -72.27 -51.73 

Zinc A B -46.3 3.59 < 0.001 -53.48 -39.12 

Copper/Zinc A B 0.3 0.27 0.2619 -0.23 0.83 

 

Table 5: Comparison of Copper/Zinc and SBP within groups A and B 

 

Copper/Zinc 

 

SBP 

Mean 

Difference 

(A-B) 

 

Std. 

Error 

 

Significance 

P 

95% Confidence Interval 

Lower bound Upper bound 

Group A Group A 107.2 1.28 < 0.001 104.66 109.73 

Group B Group B 152.6 1.96 < 0.001 148.72 156.47 
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Discussion 

The parameters, Copper and Zinc play an 

important role as antioxidants being a part of 

antioxidant enzymes. This property gains even 

more importance in pregnancy as there is an 

increase in complications. From our study, it was 

found that there was an indirect correlation with 

the Group B when compared to those in Group A. 

This shows that there was a decrease in the levels 

of both Copper and Zinc among the subjects in 

Group B than among the controls in Group A with 

higher significance p<0.001. This was in 

accordance to the study conducted by Negi R, Al-

Jameil N and Sarwar NS who concluded that there 

was a decrease in copper and zinc concentrations 

among pregnancy with preeclampsia when 

compared to the normal pregnancy significantly 
[8-

10]
.  

In contrast with the study conducted by Rathore S 

and Lou GS which showed no significant changes 

in copper and zinc concentrations among 

pregnancy with preeclampsia
[11,12]

.  

The Copper/Zinc ratio was not of much difference 

when compared between the groups as both the 

parameters were decreased in Group B, leading to 

a negligible change in the ratio than in Group A 

[Table 4]. This inference was not in accordance to 

the study conducted by Bader A.A. among normal 

pregnant women without any complications where 

the Copper/zinc ratio was found to be increased 

because of the increase in copper and decrease of 

zinc, especially in 35 and 36 weeks of 

gestation
[13]

. Whereas the study conducted by 

Mistry HD showed an increase in copper and 

unaltered zinc levels in preeclampsia
[7]

. 

It was also found that there was a direct 

correlation between the Copper/Zinc ratio and the 

SBP when compared between the groups A and B. 

Copper/zinc ratio was decreasing with respect to 

the increase in the SBP with a significance of 

p<0.001.This helps us conclude that the 

microminerals namely, copper and zinc are found 

to be indirectly correlated to the SBP and are 

decreased with higher SBP. 

 

Conclusion 

Our study concluded that, there are decreased 

copper and zinc levels among pregnancy with 

preeclampsia. This inturn helps us to understand 

the roles of these micronutrients as potent 

antioxidants. Low serum levels of maternal copper 

and zinc are related to preeclampsia and may be 

associated with the pathogenesis of preeclampsia 

and to have a causative role in this disorder. 

Hence, it is advisable that all pregnant women 

should be screened for the microminerals like 

copper and zinc in the first trimester itself to 

prevent any complications in the perinatal period. 

 

Limitations of the Study 

A smaller number of population limits the study to 

come to a major conclusion.  
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