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Abstract: 

Background:  termination of pregnancy resulting in expulsion of an immature fetus of less than twenty weeks called as 

abortion.  Where aborted fetus is weighing less than 500 g. Human cytomegalovirus infections is one of several factors 

related to spontaneous abortion. 

Aim: To determine the levels of oxidative stress (malondialdehyde) (MDA), (ceruloplasmin, transferrin, Vitamin C) 

(Cp,Tf,Vit.C) in aborted women with cytomegalovirus(IgG, IgG positive). 

Material and method: A case control study include (60) women aborted with CMV (Patients), (60) healthy women 

(positive controls) and (60) women aborted without CMV (negative controls). at the period between(November, 2017) to 

(May, 2018). Spss version 23 had been used for data analysis, P value <0.05 was considered as significant 

Results:  There was a significant increase in the serum levels of (MDA, Tf, Cp) in patient group, and a significant decrease 

in the serum levels of (Vit.C) in patient group throughout the general comparison among the patients group, negative control 

group andpositive control group. Age has a big role, with significant statistical difference in detected levels of oxidations. 

According to age, the results show a presence of a significant increase in (MDA) patient older in comparison with young 

patients. (p≤0.05). We found significant increase in concentration of serum (Cp, Tf, Vit.C, Cu) in younger patient in 

comparison with other age groups (p≤0.05).  
. 

Conclusion: lipid peroxidation and the antioxidant system associates with abortion with CMV and abortion without CMV 

levels, the age effects positively on the levels of (MDA, NO) and effects negatively on the levels of (Cp, Tf, Vit.C,), levels 

of IgG associate with (MDA, Cp, Tf, Vit.C) positively. 
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Introduction 
Pregnancy is an integral stress condition in which many metabolic and physiological functions are changed to considerable 

extent Profound physiological changes occur during pregnancy (Saladin A and Kenneth S, 2012). Anemia, hyperlipidemia, 

hypertension, diabetes and preeclampsia may occur as pregnancy complications which also had a role in the oxidative stress 

(Mathai, 2005; Goonewardene and Shehata, 2011and Okojie et al., 2011). Recurrent spontaneous abortion (RSA) is one of 

the most common obstetrical complications. It has been shown that the total rate of spontaneous pregnancy loss is 31.0% out 

of the total abortion cases (Raghupathy R,2003). The commonest reasons of presentation acutely to gynecologists is 

spontaneous miscarriage, which occurs in 10.9– 30% of all early pregnancies (Nybo Andersen AM et al.,2000; Farquharson, 

RG Farquharson, RG et al., 2005). Cytomegalovirus and Rubella virus can leading to recurrent spontaneous abortion 

transmissible in uterus at various stage of gestation can be caused by a wide array of organisms (Stegmann BJ and Carey JC, 

2002; Abdul-Karim ET et al., 2009).  Cytomegalovirus (CMV) is herpes virus and a leading biological factor causing 

congenital abnormalities, intra-uterine death of the fetus and recurrent spontaneous miscarriage (Munro SC and Hall B, 

2005). During pregnancy, in fact, CMV can stretch the placentafrom the cervix or following both primary and recurrent 

maternal infection, with subsequent vascular in adequacy, tissue damage,and transmission to the fetus (Yamamoto-Tabata T 

et al.,2004; Nigro G,2009). Cytomegalovirus (CMV) infection during pregnancy is far more complex than other infections, 
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𝐒𝐚𝐦𝐩𝐥𝐞 𝐚𝐛𝐬𝐨𝐫𝐛𝐚𝐧𝐜𝐞 𝐯𝐚𝐥𝐮𝐞 × 𝟏𝟎 𝐂𝐮𝐭 − 𝐨𝐟𝐟 

 

due to theability of the virus to be frequently reactivated during the childbearing age and be transmitted to the fetus through 

maternal immunity (Stagno S et al., 1977). During pregnancy, women may have either a primary (first) CMVinfection or 

non-primary infection, in which a earlier infected woman experiences reactivation of a latent virus or re-infection with a new 
viral strain (Mussi-Pinhataet al.,2009; Wang et al.,2011; De Vriesetal.,2013). The incidence of infection in pregnancy is 

supposed to be ashigh as 1 to 200 pregnancies, of which around 40% will result in fetalinfections (Philip, 2006). 

Congenital cytomegalovirus occurs in 0.05%-1.5% of births. Higher rate of infection among populations with lower 

economic standard of living. The risk of fetal infection is greatest with maternal primarycytomegalovirus infection 30% and 

much less likely with recurrent infection <1% (Clarnce & Gowen, 2011). Rate of transmission ofcytomegalovirus infection 

are 3-7 times greater in infant born to adolescent mothers (Clarnce & Gowen, 2011). Perinatal transmission iscommon, 

accounting for occurrence of 10-60% through the 1st 6 moths of life. The most important perinatal sources of virus are 

genital tract secretions at delivery and breast milk. Among Cytomegalovirusseropositive mothers, virus is perceptible in 

breast milk in 96%, withpostnatal transmission occurring in approximately 38% of infant (Joana& Gillhan,2004). About 

90% of infected infants are asymptomatic (Philip, 2006) . 

 

Aims of Study: 
1- Investigation of the possible effect of cytomegalovirus on serum oxidative stress. 

2- Investigation of the role of age on oxidative stress. 

3- Studying the possible relationships between the value of IgG and each one of the studied parameters 

 

Materials and Methods: 
Design of Study:  A case control study is conducted at the Bent Al-Huda hospital in Thi-Qar and in the biochemistry 

laboratory in college of science, at the period between  (November, 2017) to (May, 2018). The study included (180) women, 

(60) aborted women with cytomegalovirus (patients) aged(15-40) and (60) aborted women without cytomegalovirus 

(negative control) and (60) healthy women (positive control, However, the mentioned above women were dived according to 

age into five groups (15-20,  21-25, 26-30 , 31-35, 36-40) years. Exclusion criteria: Cases excluded from this study: pregnant 

women, smokers, patients with chronic diseases such as diabetes, hypertension, women with any infected other pathogen 

such as toxoplasmosis, women with positive IgM (CMV) and women which use oral contraceptives or any other drugs. 

 

Collection of Blood Sample: 
About (5mL) of blood was obtained from women by venipuncture . The blood was allowed to clot at 37ºC room 

temperature, and then centrifuged at 3000xg for 10 min. the serum samples was removed and stored at(- 20ºC) for later 

measurement biochemical parameters, unless used immediately.  

Patient profile 

Name: 

Age: 

Number of previous abortion: 

Data of last abortion: Period of marriage: Smoking: 

Other disease: 

Number of previous birth: 

Address: 

 

Biochemical tests 

Anti-CMV antibodies: (IgG,IgM)Lipid peroxidation: ( MDA) 

Antioxidants: ( CP , Tf , Vitamin C ) 

Determinationofanti-CMV antibodies(IgG,IgM)by ELISA: 

The CMV IgG,IgM ELISA (sigma - aldrich, USA) Kits are intended for the detection of IgG,IgM antibody to 

cytomegalovirus (CMV) in human serum or plasma. Diluted patient serum is added to wells coated with purified antigen. 

IgG,IgMspecific antibody, if present, binds to the antigen.  

Calculations: 

-Calculate the cut-off value: Calibrator absorbancex Calibrator Factor (CF). 

-Calculate the Ab (Antibody) Index of each determination by dividing the absorbance value of each sample by cut-off value. 

 

= 𝐀𝐛 (𝐀𝐧𝐭𝐢𝐛𝐨𝐝𝐲) 𝐈𝐧𝐝𝐞𝐱 
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L: light path (1cm) 

× 𝐃 × 𝟏𝟎𝟔 
𝐚𝐛𝐬𝐨𝐫𝐛𝐚𝐧𝐜𝐞 𝐚𝐭𝟓𝟑𝟐𝐧𝐦 𝐋 × 𝐄𝟎 

) = 
𝛍𝐦𝐨𝐥 𝐋 

𝐌𝐃𝐀( 

𝟎.𝟔𝟖 𝛆𝐜𝐩 
Cp (mg/L) =

𝐀 𝐭𝐞𝐬𝐭 − 𝐀 𝐛𝐥𝐚𝐧𝐤 
× 𝟏𝟎 = 

∆𝐀×𝟏𝟎 

(𝐀𝟐 − 𝐀𝟏)𝐀𝐬𝐬𝐚𝐲 𝐈𝐫𝐨𝐧 𝐜𝐨𝐧𝐜. 𝛍𝐦𝐨𝐥⁄𝐥 = 
(𝐀𝟐 − 𝐀𝟏)𝐒𝐭𝐚𝐧𝐝𝐚𝐫𝐝 

× 𝐂𝐨𝐧𝐜. 𝐨𝐟 𝐬𝐭𝐚𝐧𝐝𝐚𝐫𝐝(𝟑𝟓.𝟖𝟎 

 

 

Determination of Serum Malondialdehyde (μmol/L) concentration: Lipid peroxidation was determined by using the thio bar 
bituric acid method ( Fong et al., 1973). (Figure2-1). MDA concentrations were calculated using the extinction coefficient of 

MDA (𝜀𝑀𝐷𝐴) equal to 1.56 x103 mol-1. Cm-1 (Wills, 1969). (MDA) formed from breakdown of polyunsaturated fatty 

acid, serves as a convenient index of peroxidationreaction. 

 

Figure 1: Scheme of the adduct MDA–(TBA)2 (Souza et al., 2012). 

. The concentration of MDA calculated as follow:- (Muslihet al.,2002) 

 

 𝑬𝟎: Extinction coefficient 1.56×10
5
M

−1
. cm

−1
 

D: Dilution factor = 1 ml Vol. Used in ref./0.15 =6.7 

Determination of Ceruloplasmin (mg/dl) Concentration: Principle: 

Plasma  (Cp)  concentration  was  measured  by  the  method  of  (Ravin,1961).Calculation : 

 

𝜺𝑐𝑝=the extinction coefficient of Cp equal to 0.68 

Determination of Transferrin(g/L)Concentration:Total Iron Binding Capacity (μg/L) Concentration Principle:(Ramsay, 
1958; Burtiset al.,1999). 

T.I.B.C. was determined by addition of sufficient Fe+3 to saturate iron binding sites on apotransferrin. The 

excess Fe+3  was  removed  by  adsorption  with  basic  magnesium  carbonate  powder.   After 

centrifugation,  bound  iron  remaining  in  supernatant  was   measured   with direct  method  REF  92108  

(Ferene)  or  with  deproteinization  method REF180008(SFBC). 

Calculation: 
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𝐓𝐟(𝐠⁄𝐋) = 𝐓𝐈𝐁𝐂(𝛍𝐠⁄𝐋) × 𝟎. 𝟎𝟎𝟕 

𝐀 𝐬𝐭𝐚𝐧𝐝𝐚𝐫𝐝 
𝟐× 𝐤𝐧𝐚𝐥𝐛 𝐀−  𝐭𝐬𝐞𝐭 𝐀dl) =Serum vitamin C(mg/ 

 

Calculate Transferrin Concentrations: 

 

Determinationof Serum VitaminC Concentration (mg/dl) 

Calculation: (Shohag et al., 2012). 

 

 

Ethical consideration:  

 A verbal consent  from all participant been obtained, with identification of the objectives and work procedure 

had been pronounced to all. 

 

Statistical analysis: 

The statistical analysis was done by using Microsoft Excel 2010, SPSS version 23. The results were expressed 

as mean ± standard deviation (mean ± SD) with LSD. One-way ANOVA was used to compare parameters in 

different studied groups. Pearson's coefficient (r) was applied to determine the relationship among the present 

study parameters. P-values (P≤0.05) were considered statistically significant. Correlation analysis was 

calculated using Pearson’s correlation coefficient. 

Results: 

The comparison is based on age group(A1) between(15-20) years old and group(A2) between(21-25) years 

old and (A3)between(26-30) years old and (A4)between(31-35) years old and group(A5) between(36-40) 

years old. According to age, the results show a presence of a significant increase in (MDA) patient A5 in 

comparison with patient each (A4, A3, A2 and A1) groups(p≤0.05). We found significant increase in 

concentration of serum (Cp, Tf, Vit.C, Cu) in patient A1in comparison with (A2, A3, A4and A5) group 

(p≤0.05).   

Lipid Peroxidation Status(Malondialdehyde): 

Table (1) shows a significant increase in concentrations of serum MDA in patient group in comparison with 

positive control group and negative control group, shows a significant increase in concentrations of serum 

MDA in negative control group in comparison with positive control group (p≤0.05). 

Table (1) Serum MDA concentration in studied groups 

Groups No. MDA (μmol/L)Mean ± SD 

Patient 60 5.08 ±0.89
a
 

-ve control 60 3.79 ±0.76 
b
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+ve control 60 1.72 ±0.36
c
 

LSD  0.21 

 

Moreover this study found a positive relationship between serum MDA levels and IgG levels as show in 

figure (3-1). 

 

 
 

Figure 2: Relationship between IgG and MDA 

AntioxidantSystem: 

Serum Ceruloplasmin Concentration: 

Table (2) show a significant increase in concentrations of serum Cp levels in patient group and negative 

control in comparison with positive control group (p≤0.05). 

Table (2) Serum ceruloplasmin concentration in studied groups 

 

Groups No. CP Concentration (g/L) Mean ± SD 

Patient 60 3.34 ±0.91 
a
 

-ve control 60 3.27±0.95 
a
 

+ve control 60 2.46±0.86 
b
 

LSD  0.27 

There are positive relationship between serum Cp levels and IgG levels as show in figure (4). 
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Figure 3: between Correlation IgG and Cp 

Serum TransferrinConcentration: 

Table (3-5) show a significant increase in concentrations of serum Tf levels in patient group in comparison 

with positive control group and negative control group, show a significant increase in serum Tf in positive 

control group in comparison with negative control group (p≤0.05). 

 

Table(3) Serum transferrin concentration in studied groups 

 

Groups No. Tf concentration (g/L) Mean ± SD 

Patient 60 4.39 ± 0.89 
a
 

-ve control 60 3.32 ± 0.87 
c
 

+ve control 60 3.77 ± 0.83
b
 

LSD  0.26 

 

There are positive relationship between serum Tf levels andIgG levels as show in figure (4). 

 

Figure 4: Relationship between IgG and Tf 

Serum Vitamin CConcentration: 

Table (3-6) shows a significant decrease in concentrations of serum vitamin C levels in patient group in comparison 

with negative control andpositive control group(p≤0.05), and there is a significant decrease in the concentrations of 

vitamin C levels in negative control group in comparing with positive control group(p≤0.05). 

Table(4) :Serum vitamin C concentration in studied groups 

 

 

 

 

ups  .C concentration (mg/dl) Mean ± SD 

atient  ± 0.01
c
 

control   ± 0.02
b
 

e control  ±0.03
a
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This study showed a positive relationship between serum vit.C levels and IgG levels as show in figure (5). 

 

Figure 5: Relationship between IgG and Vit. C 

Discussion 

Our study shows a significant increase in concentrations of serum MDA in patient group in comparison with positive 

control group and negative control group, shows a significant increase in concentrations of serum MDA in negative 

control group in comparison with positive control group(p≤0.05), The increased MDA levels is known to be due to 

increased production of reactive oxygen species, these results show that systemic oxidative stress, of which lipid 

peroxidation represents a major manifestation, plays an important role in usual abortion . These results were 

consistent with those reported by (Jauniauxet al.,2000; Agarwal et al.,2005). MDA is a byproduct of lipid 

peroxidation, therefore , an elevation in MDA levels may reflect an overproduction of lipid peroxides and/or 

impaired antioxidant defense mechanism. These lipid peroxides are produced mainly in the placenta due to 

membrane disruption by ROS (Routledge MN,2000). Successful pregnancy requires the development of an adequate 

uteroplacental circulation. Abnormal placentation leads to placental oxidative stress and syncytiotrophoblast 

dysfunction, and it has been proposed as a cause of early abortion (BurtonGJ et al., 2003). Moreover this study found 

a positive relationship between serum MDA levels and IgG levels. To prevent ROS induced damage, cells have 

evolved antioxidant systems. As a result, there is a delicate balance between ROS production and antioxidant activity 

that maintains a physiologic balance leading to cellular homeostasis. When this balance is perturbed by an excess of 

ROS generation, a state of oxidative stress leads to cell damage and cell dysfunction (Agarwal and Allamaneni,2004; 

Agarwal et al.,2005). For ceruloplasmin antioxidant activity, including the protecting the organism     as a whole 

form within the possible ill effects caused by the release of free radical oxidation products. This suggests that the 

organism might respond by raising the antioxidant efficiency of plasma by elevating ceruloplasmin levels (Winyard 

PG et al., 1989)Our study also show a significant increase in concentrations of serum Cp levels in patient group and 

negative control in comparison with positive control group(p≤0.05).. Ceruloplasmin concentration increase are 

identified in diverse pathological conditions as an important defense mechanism reflecting the body’s resistance to 

an oxidant insult (Kozlovet al., 1984). Ceruloplasmin increases in blood serum during copper exhaustion, this will 

contribute to the total ceruloplasmin assay(DP Oparinde et al.,2011). Also in our study there is positive relationship 

between serum Cp levels and IgG levels as show in figure (3-4). Our study show a significant increase in 

concentrations of serum Tf levels in patient group in comparison with positive control group and negative control 
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group, show a significant increase in serum Tf in positive control group in comparison with negative control 

group(p≤0.05).The high plasma transferring concentration found in humans with decrease iron stores may be due to 

a positive feedback of storage iron levels on transferrin synthesis (Aisen,1984). Transferrin is the major carrier 

protein of iron . Iron ions are delivered in the blood by transferring protein; each transferrin molecule can carry two 

iron ions (Attardoet al., 2006). The antioxidant property of transferrin is its ability to bind with iron ions and storage 

it as a ferritin and prevent the oxidative role of iron which allows to generate free radicals by Fenton and Haber-

Weiss reactions (De Feo et al.,2001).Our study show  significant decrease in concentrations of serum vitamin C 

levels in patient group in comparison with negative control and positive control group(p≤0.05), and there is a 

significant decrease in the concentrations of vitamin C levels in negative control group in comparing with positive 

control group(p≤0.05). In a report based on the women with recurrent abortion by (Vuralet al.,2000), they have 

found that antioxidant elements including vitamin C decreased in case group in comparison with healthy pregnant 

women. There are the negative relationships between vitamin C and MDA, the negative relationship between 

vitamin C and MDA may be due to the exhaustion of vitamin C when the oxidant burden is increased (Padayattyet 

al., 2003). 

Conclusion 

1. Serum lipid peroxidation can be considered a feature of abortion with CMV and abortion withoutCMV. 

2. Disorder in the antioxidant system in aborted women with CMV can be detected according to the levels of 

(ceruloplasmin ,transferrin and vitamin C). 

 3. Levels of IgG associate with (MDA,  Cp, Tf,  and Vit.C,) positively. 

4. The age effects positively on the levels of (MDA, NO) and effects negatively on the levels of (Cp, Tf, Vit.C, Cu 

andFe). 
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