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 Hypertension disease is one of the biological, biochemical, and 

physiological disorders which infect most people especially pregnant 

women. The current research was performed to assess and evaluate the 

concentrations of glutathione -S – transferase (GST), catalase (CAT), 

malondialdehyde and urea in blood serum belonging to different 

hypertensive pregnants in Basrah Governorate – Iraq according to age and 

embryo sex factors for these pregnants. Catalase recorded a high significant 

decreasing (p***<0.0001) in all women depending on age and embryo sex 

of pregnants while GST recorded only a significant decreasing (p**<0.01) 

in the third age trimester (34-43 years). Urea showed a highly significant 

increase (p***<0.001) in patients pregnants in the three age trimesters and 

embryo sex (male and female) whereas malondialdehyde recorded a high 

significant increasing (p***<0.001) in the first and third age trimesters and 

significant increasing (p**<0.01) according to embryo sex. 
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1. INTRODUCTION 

Pregnancy is a physiological and biochemical status takes place in women body especially in reproductive 

system leading to occurrence deferent alterations in action of female sex hormones and other biochemical 

parameters which are responsible for completion of pregnancy process. Also many women are infected by 

chronic hypertension before pregnancy therefore this disease causes various problems and many changes in 

the reproductive system belonging to pregnant women in the course of pregnancy progress [1], [2]. The 

chronic hypertension in pregnants causes maternal and perinatal morbidity and it is correlated with cesarean 

delivery fetal, growth and preterm birth. Muti pre - studies indicated diagnosis and administration of this 

disease in women especially pregnants and evaluation of risks which have relationship with hypertension 

disease and perinatal outcomes which should be characterized during pregnancy period [3], [4]. Various 

biochemical disorders can be shown in pregnant women infected by chronic hypertension disease represented 

by alteration in enzymatic antioxidants such glutathione peroxidase, catalase, glutathione reductase and 

superoxide dismutase. Also different changes will be taken place in some non- enzymatic antioxidants such 
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as vitamins, uric acid, creatine, urea and malondialdehyde. Pre-studies indicated occurrence of disturbances 

in some biological and physiological systems belonging to hypertensive pregnants and these status were 

different in their severity according to age, embryo sex, pregnancy month and blood group [5], [6]. The 

activities of superoxide dismutase enzyme and zincemica levels were essessed in various women infected by 

preeclampsia and it was found that SOD enzyme concentration was lower in patient women than healthy 

individuals women. Also zinc concentration was found to be higher in women with preeclampsia than control 

group [7]. In the present research catalase, glutathione –S-transferase, urea and malondialdehyde were 

estimated in chronic hypertensive pregnant women in Basrah governorate – Iraq. 

 

2. Materials and methods 

 

2.1 Blood sampling 

Many blood samples were gotten from various pregnant women infected by hypertension disease and healthy 

pregnants (control group) from Basrah Hospital of genecology and children in Iraq. Fifty hypertensive 

pregnants and fifty healthy pregnant women have ages ranged between (26-33) years and they were divided 

into three trimesters are the first is (16-25), the second is (26-33) and third is (34-43) years. The clinical tests 

were recorded like age, pregnancy month, embryo sex, family history and smoking. 

 

2.2 Preparation of blood samples 

Venous blood with volume equal to 5 ml was collected from hypertensive and healthy pregnant women. After 

that all samples were centrifuged for 12 minutes with speed equal to 4100 rpm and sera of blood were kept 

in temperature equal to 180 ºC until the day of use while remaining blood was placed in heparin – containing 

tubes. All the samples were centrifuged for 15 minutes to provide the plasma whereas erythrocytes were 

washed gently with sodium chloride (10% w/v) [8]. The all biochemical markers were estimated according 

to pregnant age and embryo sex. 

 

2.3 Assessment of biochemical markers in pregnants 

The concentrations of enzymatic antioxidant (catalase) in blood serum of all pregnant women (hypertensive 

and healthy) were measured spectrophotometrically [9], [10]. Glutathione-S- transferase (GST) enzyme was 

investigated and estimated by measuring the absorbance which is proportional to GST concentrations by 

spectrrophometric method [11]. Malondialdehyde was determined in blood sera of hypertensive and healthy 

pregnant women by using the spectrrophometric method depending on absorbance of coloured complex 

which was produced in the end of estimation [12].  Urea concentrations also were assessed by the enzymatic 

characteristic kit by using spectrrophometric procedure in all blood sera belonging to pregnant women [13]. 

 

2.4 Statistical Analysis 

The total results and data of  the current study , were established and expressed as means   standard deviation  

(SD) for all groups belonging to pregnant women for both hypertensive and healthy (control group). The 

whole results were analyzed statistically depending on various trimesters of age and embryo sex variables 

corresponding to statistical package of social science (SPSS,v,23). Also in this program, significant 

differences were measured for all groups of patients and healthy subjects and regression coefficient (r) was 

calculated to distinguish between total means of hypertensive pregnants (patients) and healthy pregnants 

(control group). Also the P-value was corresponded to less than 0.05 for the smallest limit of the significance.  

 

3. Results 

The chronic hypertensive pregnant women suffer from different alterations during pregnancy period 

represented by the change of levels of various biochemical parameters such as antioxidant enzymes, sex 
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hormones, lipid profile, uric acid, malondialdehyde and urea. Therefore, pregnancy can be followed from 

estimation of these biochemical variables [14]. Enzymatic antioxidants concentrations represented by 

glutathione -S - transferase (GST) and catalase (CAT) were estimated in both hypertensive and healthy 

pregnant women according to pregnant age as shown in table (1). 

 

Table (1): Concentrations of GST an CAT enzyme in blood serum of hypertensive and healthy pregnants 

according to age factor 

Trimester 
Age period 

(year) 
Groups 

Concentration values 

CAT(K/ml) GST(U/l) 

First 16-25 
Control (No.=23) 

Patients (No.=16) 
(2.79571.54581) 

(2.23123.49833) NS 

(4.9571.7586) 

(3.7632.0601) NS 

Second 26-33 
Control (No.=15) 

Patients (No.=18) 
(3.03332.40169) 

(1.19561.60659)*** 

(4.2732.3162) 

(5.2115.0675) NS 

Third 34-43 
Control (No.=12) 

Patients (No.=16) 
(3.18752.05605) 

(1.14001.59010)*** 

(4.7922.1454) 

(3.0621.0732) ** 

Concentration values were expressed as mean  SD ***P < 0.0001, ** P < 0.01, * P < 0.05. NS: Non - 

significant 

 

It was found that the concentration means belonging to catalase enzyme were equal to 2.2312, 1.1956 and 

1.1400 K/ml at first age trimester (16-25 years), second trimester (26-33years) and third trimester (26-

33years) respectively. Also it was noticed that highest concentration was recorded at the first age group but 

the lowest one was noticed at third age trimester. Concerning glutathione -S- transferase enzyme (GST), the 

concentrations were found to be in the values equal to 3.763, 5.211 and 3.062 U/l at the first, second and third 

age trimesters respectively. Also the greatest concentration was measured at the second age group whereas 

the smallest level was noticed at the third age trimester. 

 

Malondialdehyde (MDA) is one of final products from lipid peroxidation and it is an important biochemical 

non – enzymatic antioxidant which has essential role in the body of pregnant women especially infected by 

chronic hypertension disease [12]. Urea is a nitrogenous compound is considered as one of main biochemical 

parameters existing in blood serum in various concentrations in hypertensive pregnant women depending on 

age factor [13]. Table (2) indicates the concentrations values of malondialdehyde and urea in blood sera 

belonging to hypertensive and healthy pregnants in accordance to age variable. 

 

Table (2) Concentrations of malondialdehyde and urea in blood serum of hypertensive and healthy 

pregnants according to age factor 

Trimester 
Age period 

(year) 
Groups 

Concentration values 

MDA (µmol/l) Urea(mg/dl) 

First 16-25 
Control (No.=23) 

Patients (No.=16) 

(3.5391.7531) 

(5.1132.4199)*** 

(3.7700.3125) 

(4.6000.4747)*** 

Second 26-33 
Control (No.=15) 

Patients (No.=18) 

(3.9871.9533) 

(4.7561.8014) NS 

(3.8130.3998) 

(4.4720.5085)*** 

Third 34-43 
Control (No.=12) 

Patients (No.=16) 

(3.7922.5040) 

(5.4882.1450)*** 

(3.8170.4108) 

(4.4690.6237)*** 
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Concentration values were expressed as mean  SD ***P < 0.0001, ** P < 0.01, * P < 0.05, NS:  Non - 

significant 

 

Various concentrations values were recorded for malondialdehyde and urea in accordance to age variable of 

pregnant women where the concentrations of MDA were found to be equal to 5.113, 4.756 and 5.488 µmol/l 

at the first, second and third age trimesters respectively in hypertensive pregnant. The highest concentration 

belonging to malondialdehyde was estimated at the third age trimester while the lowest one was measured at 

the second age group. Urea concentrations also were recorded with values equal to 4.600, 4.472 and 4.469 

mg/dl in the same patient women at first, second and third age groups respectively. It was noticed that the 

greatest value of urea concentration was recorded at the first age trimester whereas the smallest one was 

assessed at the third age group. The embryo sex is considered as one of necessary and substantial limitation 

of assessment of biochemical parameters such as enzymatic antioxidants like CAT, GST, and non- enzymatic 

antioxidants such as malondialdehyde and urea, in blood serum of hypertensive pregnant women [14]. Table 

(3) illustrates effect of embryo sex belonging to hypertensive pregnant women on concentration of the 

enzymes represented by catalase and glutathione -S- transferase in blood serum. 

 

Table (3) Concentrations of catalase and glutathione -S- transferase enzymes in blood serum of 

hypertensive and healthy pregnant according to embryo sex factor 

Embryo sex Groups 

Concentration values 

CAT(K/ml) GST(U/l) 

Male 
Control (No.=23) 

Patients (No.=29) 

(3.16521.91729) 

(1.55212.73271)*** 

(4.7572.2484) 

(3.5451.3963) NS 

Female 
Control (No.=27) 

Patients (No.=21) 

(2.7870 2.7870) 

(1.45001.85000)** 

(4.6741.8273) 

(4.7714.9283) NS 

Concentration values were expressed as mean  SD ***P < 0.0001, ** P < 0.01, * P < 0.05: NS, Non - 

significant  

 

Various concentrations were estimated for catalase enzyme represented by 1.5521 and 1.4500 k/ml according 

to embryo sex (male and female) respectively in hypertensive pregnant women whereas glutathione -S- 

transferase enzyme showed assorted concentrations were equal to 3.545 and 4.771 U/L in all pregnants 

infected by chronic hypertension disease depending on embryo sex (male and female) respectively. Also the 

highest value of concentration of catalase was recorded for male embryo while the greatest concentration of 

GST was noticed for female embryo. 

 

Malondialdehyde and urea showed diversified concentrations in blood serum of patient pregnants in 

accordance to embryo sex as indicted in table (4). 

 

Table (4) Concentrations of malondialdehyde and urea in blood serum of hypertensive and healthy 

pregnants according to embryo sex factor. 

Embryo sex Groups 
Concentration values 

MDA (µmol/l) Urea(mg/dl) 
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Male 
Control (No.=23) 

Patients (No.=29) 

(4.2221.9568) 

(5.2522.2696)*** 

(3.765.3498) 

(4.597.5532)*** 

Female 
Control (No.=27) 

Patients (No.=21) 

(3.3191.9365) 

(4.9001.8818)*** 

(3.819.3690) 

(4.395.4863)*** 

Concentration values were expressed as mean  SD  ***P < 0.0001, ** P < 0.01, * P < 0.05, NS:  Non -  

significant. 

 

Malondialdehyde  recorded various concentrations equal to 5.252 and 4.900 µmol/l in accordance to embryo 

sex(male and female ) respectively belonging to hypertensive  pregnant women whereas urea showed also 

assorted  concentrations values represented by 4.597 mg/dl for male embryo and 4.395 mg/dl for female 

embryo belonging to pregnants infected by chronic hypertension disease .Also it was noticed that the greatest  

values of concentrations of malondialdehyde  and urea were in male embryo belonging to hypertensive  

pregnant women. 

 

4. Discussion 

Clinically given the importance of chronic hypertension disease therefore the current research was established 

for hypertensive pregnant women according to age and embryo sex factors. It is known that assorted 

biochemical markers especially enzymatic antioxidants, malondialdehyde and urea have clinical correlations 

with this disease especially in pregnant women [15]. The oxidant / antioxidant balance is required in 

hypertensive pregnant because the elevated levels of different biochemical parameters especially lipids 

peroxides in blood plasma will be effective. Also the enzymatic antioxidant system such as superoxide 

dismutase, glutathione peroxidase, glutathione -S- transferase, catalase and glutathione reductase represent 

the first defense markers against presence of free radicals especially reactive oxygen species (ROS) so this 

state will lead to inhibit and decrease the activity of these active radicals [16]. The present work showed 

presence of a significant decreasing (p***<0.0001) in the levels of CAT enzyme in pregnants infected by 

hypertension compared with healthy pregnant women according to age variable especially at second and third 

age trimester whereas no significant difference was found in the first age trimester for the same hypertensive 

pregnants. Glutathione -S- transferase didn’t record a significant difference between patients except at the 

third age trimester. These results explain the biochemical and physiological roles of antioxidants enzymes 

including catalase and glutathione -S- transferase which have an important chemical function to protect the 

living cell from the high levels of oxidative system because of antioxidants defense status conserve the cell 

from accumulation of hydrogen peroxide where catalase transfroms H2O2 into water and oxygen [17], [18]. 

The embryo sex belonging to hypertensive pregnant, has a necessary relationship with the concentrations 

values of CAT and GST enzymes compared with healthy pregnant women. Catalase enzyme recorded high 

significant decreasing (P***<0.0001) in hypertensive pregnants having males and significant decreasing 

(P**<0.001) for the same patients having female as embryo compared with control group (healthy pregnant). 

Also, There was no significant difference in concentration of GST enzyme in hypertensive pregnants for both 

embryo sex(male and female) compared with control groups .Assorted pre-studies confirmed the role of 

embryo sex as one of variables which affect on the concentration of varied antioxidant enzymes including 

catalase and glutathione -S- transferase especially in hypertensive pregnant women. These enzymes have a 

chemical mechanism limit the cellular concentration of free radicals and protect redundant oxidative [19]. 

The fetal sex has poteatial damage on maternal blood pressure during pregnancy especially for hypertensive 

pregnant women and this statement leads to chemical change in CAT and GST enzymes concentrations [20]. 
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Malondialdyhde is one of the final products resulting from lipid peroxidation process therefore it is considered 

as an important non- enzymatic antioxdant to follow the severity and hazardousness of diversified diseases 

including chronic hypertension especially in pregnant women [21], [22]. The results of malondialdyhde 

concentrations in blood serum belonging to hypertensive pregnants showed existence of a high significant 

increase in pregnant patients (p***,0.0001) when compared with control group (healthy pregnants) at first 

and third age trimesters whereas no significant difference was recorded in the second age group. The increase 

of lipids level belongs to decrease of malondialdyhade level, also the reactive oxygen species and lipid 

peroxidation process can cause hypertension especially in pregnant women [23]. Urea is one of biochemical 

markers which has an important role in human body especially pregnant women infected by chronic 

hypertension [24]. In regard to age factor of patients pregnant, it was found that urea concentrations showed 

highly significant increasing (p***<0.0001) in first, second and third trimesters of hypertensive pregnants 

age compared with healthy pregnant women (control group). This status can be explained by increase of urea 

levels are synchronous with progress of pregnancy and age of hypertensive pregnant [25]. The concentrations 

of MDA of embryo sex belonging to hypertensive pregnants recorded a high significant increase 

(P***<0.0001) especially in regard to female embryo sex while urea concentrations showed highly significant 

increasing (P***<0.0001) in both male and female embryo belonging to patient pregnants compared with 

control group. A pre-study confirmed the effect of embryo sex of hypertensive pregnant women as a clinical 

indicator for variation of levels of urea in blood serum during pregnancy period [26]. 

 

5. Conclusions 

Chronic hypertension is danger disease infect most subjects especially pregnant women, so the present work 

was established to investigate and evaluate the oxidative stress represented by catalase, glutathione -S- 

transferase, malondialdyhade and urea in hypertensive pregnant women in Iraq. A significant decreasing was 

recorded for catalase enzyme and malondialdyhade concentrations in hypertensive pregnants depending on 

embryo sex factors. Also urea levels showed high significant increasing for the same patients according to 

embryo sex. Concerning age variable, there was high significant difference was noticed for catalase, MDA 

and urea in second and third age trimesters. Therefore enzymatic antioxidants (CAT and GST) and non- 

enzymatic antioxidants (MDA and urea) are very important biochemical variables for investigation and 

evaluation of oxidative stress belorging to hypertensive pregnant women. 
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