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Abstract
Sero-epidemiological study were conducted for pregnant and aborted women to investigate the infection 
person with toxoplasmosis in Babylon province during the period from December 2018 till March 2019 
,ELISA technique for 53 serum samples for pregnant and 67 serum sample for aborted women , according to 
epidemiological criteria (Residence area , age group , existence of cats in houses , times number of abortion 
status , number of children , collection samples monthly, trimesters period of pregnancy). Concerning 
biochemical parameters, the present included determination of estradiol hormone and vascular cell adhesion 
molecule -1(VCAM-1) in aborted and healthy women that their ages ranged between 20 to 49 years old. it 
has been found a significant increase (P<0.05) in the levels of estradiol hormone in women affected with 
toxoplasmosis compared to healthy women .VCAM-1 results indicated a significant increase(P<0.05) in 
a comparison with those of healthy women it can be concluded that infection with Toxoplasma gondii is 
associated with estradiol hormone and vascular cell adhesion molecules. 
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Introduction

Toxoplasma gondii is protozoan parasite a 
compulsory intracellular, which results toxoplasmosis. 
Its distributed worldwide, and capable infecting virtually 
all warm-blooded animals 1 . Its ability of causing acute 
and life-threatening qualifications in pregnant females 
(women) and immunocompromised persons 2 .In many 
statuses, the laboratory identification of severe and 
latent toxoplasmosis depends upon the identification 
of T. gondii especially 1gG and IgM antibodies , 
Most serological tests like ELISA, have been used 
for the detection of antibodies against the infection 
that takes place in pregnant women 3 .Ecumenically, 
the distribution of this disease is extremely variable 
even inside the countries. In all host species, including 
humans, Toxoplasmosis is generally acquired either 
vertically from mother to fetus (congenital infection), 
or through ingestion of oocysts in contaminated food 
or water. Rarely, T. gondii can transmit through organ 

transplantation and the transfusion of infected blood 4. 
In many cases, laboratory diagnosis of latent and acute 
T. gondii is based on detecting T. gondii specific IgM 
and IgG antibodies, there are several serologic tests for 
anti-toxoplasma IgM and IgG, among which ELISA 
has maximum sensitivity and specificity 5 . In Arab and 
regional countries, the prevalence of toxoplasmosis was 
ranged between 26-81.4%. In Iraq toxoplasmosis studies 
have reported different prevalence rates, ranged between 
19.1-25.2% 6 . VCAM-1 is expressed and located on 
luminal and lateral sides of endothelial cells. During 
inflammations or infections ,VCAM-1 act to enhance 
rolling and adhesion of white blood cells before they 
migrate from blood circulation into affected tissues 13 
. The present study aims for the following study the 
prevalence of toxoplasmosis in pregnant and aborted 
in the Babylon province and Identification of chronic 
infection and acute infection( IgG, IgM) respectively by 
using ELISA technique for pregnant and aborted women 
and study some epidemiological parameter such as 
residence area and perform correlation between vascular 
cell adhesion molecule -1 (VCAM-1) with studied 
parameters (Estradiol and hematological)
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Materials & Method

Blood Samples Collection

1.	 It had been taking five milliliter of venous blood 
for both pregnant women and aborted women

2.	 By using syringe five milliliters as 3 ml. for 
serological and biochemical tests.

3.	 Three ml. of the blood samples were put in a gel 
tube and left standing for 20 minutes at room temperature 
for a clot, and then the tube was centrifuged at 3000 rpm 
for five minutes to collect serum.

4.	 The serum obtained was divided into many 
portions for different serological tests to avoid the 
melting of the samples and repeat the freeze because this 
will affect the quality of the result.

5.	 All sera were stored in the deep frezing -20C° 
until being analyzed Toxoplasma antibodies.

 Enzyme Linked Immunosorbent assay (ELISA)

 This assay was performed by using two kits, One for 
detection of IgG antibodies, and the other for detection 
of IgM specific antibodies against Toxoplasma antigen 
in the patient ‘ s serum.

 Detection of anti - T . gondii antibody ( IgG ) 
by Enzyme linked Immunosorbent Assay ( ELISA ) 
technique .

 The bio Check Toxoplasma IgG ELISA (BC-1087) 
kit was used The Toxoplasma IgG ELISA is intended to 
evaluate a patient serologic status to T.gondii infection.

 Principle:

 Serum samples were added to patients to dig the plate 
covered with the pure Toxoplasma antigen. In the case 
of IgG antibodies to Toxoplasmosis in the serum, they 
will bind to the antigen, All non-washable substances 
are removed after the addition of the conjugate enzyme 
is linked to the anti-antigen complex, and remove 
conjugate enzyme by washing and the base material is 
added, The plate is incubated to allow hydrolysis of the 
base material to produce the absorption coefficient of the 
infected samples. 

Detection of anti-Toxoplasma gondii antibody 

(IgM) by Enzyme linked Immunosorbent Assaly 
(ELISA) technique.

 The bioCheck Toxoplasma IgM ELISA (BC - 1087) 
kits were used. The Toxoplasma IgM ELISA is intended 
for using in detection of IgM status to T.gondii in human 
serum and the procedure of IgM antibodies ELISA it’s 
the same methods that used above in IgG procedure.

Biochemical tests :

Blood Samples Collection :

 A total number of subjects in this was 65 women of 
these, 50 women were infected with Toxoplasma gondii 
and suffering from abortion at a least five month ago . 
The ages of women ranged between 20 to 49 years old 
. Fifteen healthy fertile women were selected to serve 
as a control group . The infected women were classified 
according to their ages into three groups, First group 20-
29 years old , Second 30-39 years old , Third group 40-49 
years old . All women of this study were free from other 
chronic diseases and diagnosed by consultant physicians 
. Five milliliters of blood were withdrawn and then 
divided into two parts, The first part (2 milliliters) were 
put in EDTA tubes to complete hematological analyses. 
The second part of blood sample (3ml) was brought into 
gel plain tubes and left for /5 minutes to complete blood 
coagulation . After complete coagulation the samples 
were transferred into centrifugation at 3000 rpm for 10 
minutes and then sera were a spirited by micropipette 
and transported into Eppendorf tubes for storage at 20 
C° for future biochemical analysis.

Estimation of estradiol hormone concentration 

 Estradiol hormone was estimated by kit supplied 
from Monobind company (USA) 14

Estimation of vascular cell adhesion molecular-
1(VCAM-1)

 The concentration of VCAM-1 factor was estimation 
according to instructions Monobind company (USA) 14 .

 Results

 A total of 120 blood samples (67 pregnant and 
53 aborted) women that attending to Maternity and 
Children’s Hospital in the Al-Hilla city, Babylon 
province, during the period from December 2018 till 
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March 2019, their age groups between, (20 years to 49 years) and more than years .

Table (1): Percentage of infection of toxoplasmosis among aborted and pregnant women, diagnosed by 
ELISA technique

Women 
status

Examined
No.

Positive cases 
for antibody 
IgG

(%)
antibody 
IgG

positive 
cases for 
antibody 
IgM

(%)
antibody
IgM

positive cases 
for antibody 
(IgG&IgM)

(%)
Both
antibody 
(IgG&IgM)

Abortion 67 16 25.8 6 8.9 3 4.4

pregnancy 53 8 15.1 3 5.6 1 1.8

Total 120 24 20 9 7.5 4 3.3

No significance 
differences at level 0.05

P value= 0.232 P value= 0.496 P value= 0.432

X2 calculated= 1.427
X2 tablated= 3.841

X2 calculated= 0.463
X2 tablated= 3.841

X2 calculated= 0.616
X2 tablated= 3.841

Table (2): Percentage infection of toxoplasmosis among aborted and pregnant women according residence 
area which diagnosed by ELISA technique.

Residence Area
Examined
No.

Positive 
cases for 
antibody 
IgG

(%)
antibody
IgG

positive 
cases for 
antibody 
IgM

(%)
antibody
IgM

positive cases 
for antibody 
(IgG&IgM)

(%)
Both
antibody 
(IgG&IgM

Rural Area 45 10 22.2 5 11.1 3 4.4

Urban Area 75 14 18.6 4 5.3 1 1.3

Total 120 24 20 9 7.5 4 3.3

No significance differences at 
level 0.05

P value= 0.637 P value= 0.244 P value= 0.115

X2calculated=0.222 X2 
tablated= 3.841

X2 calculated= 1.353 X2 
tablated= 3.841

X2 calculated= 2.482
X2 tablated= 3.841

y = 0.577x + 19.129
r=0.35
Sig.=0.020
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Values with same letters are non-significantly different (p>0.05)

Figure (1): Shows the correlation between estradiol hormone and vascular cell  adhesion molecule-1 (VCAM-1) in 
women affected withToxoplasma gondii
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Prevalence of toxoplasmosis among pregnant 
and aborted women. 

 The results of a positive sample by using ELISA 
technique for IgG and IgM and mixed (IgG&lgM) among 
aborted women 25.8 %, 8.9 %, and 4.4 %, respectively, 
but the pregnant women that lowest than compared with 
aborted woman for IgG, IgM and mixed (IgG & IgM) 
15.1 %, 5.6 %, and 1.8 % respectively ,these results 
shows the percentage of infection in the aborted women 
has high level but do not reveal significant differences 
(p>0.05). The present study agreement with the study of 
the 15 in both (IgG&IgM) was 3.7% in aborted women 
and study of 16 agree in aborted women for IgG and IgM 
was 20%, 5% respectively, also the study 17 for IgM was 
6.04%.

 While present study disagree with the 18 for it 
is antibodies IgG and IgM which were 40%, 29% 
respectively, in aborted women and also 17 percentage 
infection in the aborted women for IgM only it was 
6.04%. as well as study 19 in aborted and pregnant 
women for IgG were 41.8%, 40.0% respectively and 16 
do not show the percentage IgM in the pregnant women 
was 0%.

 The reason for this fluctuations for the rates of 
infection may be explain as the antibodies IgM level 
have been in the first weeks to three weeks from infection 
are very high and then begin to reduced its concentration 
and high increased concentration for antibody IgG 
significantly and that too those seen in aborted 
women where they have been subjected to infection, , 
predecessor and thus stimulate the immune system in 
advance which increases of high concentrations of these 
antibodies no these fall into chronic infections or may be 
conformed the most patients in this study have chronic 
infection (IgG) or sub-acute infection (IgG&IgM) and 
acute infection (IgM) .

Prevalence of toxoplasmosis among pregnant 
and aborted Women according to the residence area

 By using ELISA test IgG, IgM and mixed 
(IgG,IgM) in rural area where 22.2% ,11.1% 4.4% 
respectively , compared to urban area 18.6 %, 5.3%, 1.3% 
,respectively any rural more susceptible of urban area to 
infection , these results shows the rural area have high 
level but do not reveal significant differences (P>0.05). 

The current study agreement with study 15 where had 
percentage infection IgG and mixed (IgG &IgM) 18.2% 
, 5.5% in rural area while in urban area 13.8%, 4.5% 
respectively , and the study 20 showed that IgM in rural 
area was 10% and the urban area for IgG was 28% and 
agree with 21 in rural area for IgM was 9.7%, also, study 
22 has percentage IgG and IgM were 23%, 1% in rural 
area respectively, as well as study 23 agree with present 
study where has IgM in rural area and urban area were 
(4%) and (1.5%) respectively.

 The present study disagreement with 24 in Babylon 
province showed that urban area more than rural area 
for IgG were 73.1%,26.9% , respectively, but significant 
differences did not appear in urban areas compared to 
rural areas. And 18 who found for (IgG & IgM) 44.8% 
urban area and 39.6% rural area and as well as study 25 
disagree with current where has percentage infection of 
IgG was (68%) in rural area and (32%) in urban area.

Biochemical Parameters :

 Data obtained from the present study indicated 
significant elevation (p< 0.05) of estradiol hormone 
level in first and second groups of women affected with 
toxoplasmosis the association between sex-hormone and 
toxoplasmosis infection is a particular problem in public 
health 29. The present results were not consistent which 
indicated that acut infection with Toxoplasmosis is 
related with significant increase in the levels of estrogen 
of pregnant and non -pregnant women 30 . 

Conclusions

The current study demonstrated increase titer of 
IgG, IgM in cases of rural area more than of urban area 
also all the cases fall in the chronic infection because 
high frequency of IgG and also showed increase levels 
of cell adhesion molecules VCAM-1 associated with 
increase estradiol hormone of infected women.
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