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 Toxoplasma is a dangerous parasite that exists inside the cells of the human 

body, which leads to serious cases such as abortion in pregnant women. In 

this study, a total of (60) blood samples were collected from aborted women 

who attended Azadi Hospital/ Kitkuk City-Iraq, during the period from 1st 

February to 1st September 2021. The results showed that the mean age of 

patients was (41.84±15.88) years, while in the control group it was 

(41.84±15.88) with no significant difference P>0.05. The mean of anti- 

Toxoplasma IgM was (2.00±1.17) in the patients group in comparison with 

the controls (0.09±0.17), while the mean of anti- Toxoplasma IgG was 

(14.20±7.06) in the patient women compared to the control group 

(0.06±0.11) with a highly significant difference. According the residency 

of the study group, the mean of anti- Toxoplasma IgM in urbans was 

(1.95±1.25), compared to the rural citizens (2.05±1.10), and the anti- 

Toxoplasma IgG in urbans was (14.86±6.71) in comparison with the rurals 

(13.55±7.43), with no significant difference. There was a highly significant 

difference between the anti- Toxoplasma Antibody IgM (2.00±1.17) and 

the control group (0.09±0.17), and between anti- Toxoplasma Antibody 

IgG (14.20±7.06) and the control group (0.06±0.11) and between the IL-1β 

level (56.84±18.87) and the control group (88.09±14.85). There was also a 

highly significant difference between the mean anti- Toxoplasma Antibody 

IgM (2.00±1.17) and the mean anti- Toxoplasma Antibody IgG 

(14.20±7.06). The mutation occurrence in IL-1β gene (rs 1143634C>T, the 

complete nucleotide sequence of the amplified exon in the region was 

determined. The cytosine was substituted by thymine at the site (rs 

1143634) in toxoplasmosis. Expression of IL-1β gene was investigated in 

Toxoplasma gondii among aborted women and healthy controls using qRT-

PCR, and the findings of amplification were explained showing atypical 

amplification plot. Amplification reaction has an early threshold cycle that 

is consistent with highly levels of IL-1β gene and healthy controls. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Toxoplasmosis is a parasitic infection that also causes health problems in children that may be birth defects. 

There are comprehensive information provided by INHA about these complications and the possible 
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complications of pregnancy [1]. Toxoplasma gondii is a microorganism that lives inside cells, especially 

muscle and nerve cells, and is active when the immune system decreases. This appearance is seen in 

pregnancy as well as in patients with chronic diseases [2]. Toxoplasma parasite renews activity after 

suppressing the human immune system, which helps it to spread and migrate inside the human body to cause 

several damages [3], [4]. It is a powerful cytokine that appears in inflammation and is a sign of the immune 

responses of the human body against infections, including parasite and bacteria infection and infection [5], 

[6]. At pregnancy, there are genetic modifications, which encode some interleukins including IL1β and these 

anti-inflammatory cytokines, particularly IL-10, are directly associated with toxoplasmosis infection. [7]. Our 

current study may be the first study on the participation of some cytokine genes in the occurrence of 

toxoplasmosis [8]. Further studies in pregnant women are required to determine the role of these interleukins 

in contributing to T. gondii infection during pregnancy [9]. 

 

2. Materials and methods  

In the current study, A total of (60) blood samples were collected from aborted women who attended Azadi 

Hospital/ Kitkuk city-Iraq, during the period from 1st February to 1st September 2021. Before blood collection, 

full information were recorded in a pre-prepared questionnaire form. From each patient, (5) ml of venous 

blood was obtained, and left at room temperature for (15–30) minutes, then centrifuged at (3000) rpm for (5) 

minutes to obtain sera, which were kept at -20˚C until use. Bioelisa Toxo. IgM, IgG-capture immuno-

enzymatic assay is used to determine the IgM Ab to T. gondii in the sera of study groups. The quantitative 

sandwich enzyme immunoassay (ELISA) method was used to determine the levels of human interleukin-1 

Beta (IL-1β), in which the monoclonal antibody specific for IL-1b was pre-coated onto microplates. The 

samples and standards were pipetted into the wells, and the present IL-1b were bound to the immobilized 

antibodies. Primers of IL-1β were used in Real-time to identify Toxoplasma gondii gene polymorphism, 

which was F: AACAGATGAAGTGCTCCTTCCAGG and R: TGGAGAACACCATTGTTGCTCCA at 62 

minutes with product 391bp. 

 

3. Statistical analysis 

Statistical methods were used for the analysis and evaluation of the results including descriptive statistics, 

which included means, percentages, frequencies, standard deviation & t-test. 

 

4 Results 

The mean age of patients group was (41.84±15.88) years, while for the control group it was (41.84±15.88) 

years with no significant difference (P>0.05) as shown in table (1). 

 

Table (1): Distribution of the study groups according to age 

Parameter Groups Mean± Std. P-Value (CS.) 

Age Cases (n=61) 41.84±15.88 P=0.730 

P>0.05      (NS) Control (n=61) 41.84±15.88 

 

Table (2) showed that the mean anti- Toxoplasma IgM was (2.00±1.17) for the cases group and (0.09±0.17) 

for the control group, while the mean anti- Toxoplasma IgG was (14.20±7.06) for the cases group and 

(0.06±0.11) for the control group, with a highly significant difference (P<0.01).       

 

Table (2): Distribution of mean anti TOXO IgM & anti-TOXO IgG in the study groups 

Parameter Groups Mean± Std. P-Value (CS.) 

https://www.teikyomedicaljournal.com/
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TOXO IgM Cases (n=61) 2.00±1.17 P=0.000 

P<0.01      (HS) Control (n=61) 0.09±0.17 

TOXO IgG Cases (n=61) 14.20±7.06 P=0.000 

P<0.01      (HS) Control (n=61) 0.06±0.11 

 

According to residency, the mean anti- Toxoplasma IgM among urbans was (1.95±1.25), and among rural 

was (2.05±1.10), while the mean anti- Toxoplasma IgG among urbans was (14.86±6.71) and among the rural 

was (13.55±7.43), with no significant differences (P>0.050 as shown in table (3). 

 

Table (3): Distribution of TOXO IgM and TOXO IgG among study groups according to residency 

 

Parameter Residency N 

 

Mean± Std. t-test P-Value (CS.) 

TOXO IgM Urban 30 1.95±1.25 0.350 P=0.728 

P>0.05           

(NS) 

Rural 31 2.05±1.10 

TOXO IgG Urban 30 14.86±6.71 0.723 P=0.473 

P>0.05           

(NS) 

Rural 31 13.55±7.43 

 

Table (4) showed that there was a highly significant difference between the anti- Toxoplasma antibody IgM 

(2.00±1.17) and the control group (0.09±0.17), and between anti- Toxoplasma antibody IgG (14.20±7.06) 

and the control group (0.06±0.11) and between the IL-1β level (56.84±18.87) and the control group 

(88.09±14.85) (p<0.01). There was also a highly significant difference between the mean anti- Toxoplasma 

antibody IgM (2.00±1.17) and the mean anti- Toxoplasma antibody IgG (14.20±7.06) (p<0.01). 

 

Table (4): Comparison between the study groups according to TOXO IgM, TOXO IgG and IL-1β levels 

Parameter Groups Mean± Std. P-Value (CS.) 

TOXO IgM Cases (n=61) 2.00±1.17 P=0.000 

P<0.01      (HS) Control (n=61) 0.09±0.17 

TOXO IgG Cases (n=61) 14.20±7.06 P=0.000 

P<0.01      (HS) Control (n=61) 0.06±0.11 

IL-1β Groups Mean± Std. P=0.000 

P<0.01      (HS) 

 

Cases (n=61) 56.84±18.87 

Control (n=61) 88.09±14.85 

 

Table (5) and figure (1) demonstrated that the mean anti- Toxoplasma IgM antibody was in the cases group 

was (2.00±1.17) and the mean anti- Toxoplasma IgG antibody was (14.20±7.06) in the cases group with 

highly significant differences (P<0.01). 

 

Table (5): Comparison between TOXO IgM and TOXO IgG in the cases group 
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Parameter  

Mean± Std. 
t-test P-Value 

 

P-Value (CS.) 

TOXO IgM 2.00±1.17 13.026 P=0.000 P<0.01                      

(HS) TOXO IgG 14.20±7.06 

 

 
Figure (1): Comparison between TOXO IgM and TOXO IgG in the cases group 

 

Using nested PCR test to amplify the piece 98bp of the (B1) gene in DNA extracted by ready kit and the 

reaction solution was deported electrically by agarose gel as shown in figure (2). 

 

 
Figure (2): Detection of Toxoplasma gondii genomes by nested PCR using Toxoplasma gene B1 primers: 

M: 100 bp DNA ladder (M).  Lane1:  reference Toxoplasma strain, Lanes: (2-12) positive isolates (98 bp) 

 

The mutation occurrence in IL-1β gene (rs 1143634C>T and the complete nucleotide sequence of the 
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amplified exon in the region were determined. The cytosine was substituted by thymine at the site of (rs 

1143634) in toxoplasmosis as shown in figure (4). 

 

 
Figure (4): The reference sequences of NSPs for IL-1β gene sequence (rs+3954 C>T) in Toxoplasma 

gondii in aborted women 

 

IL-1β gene was expression and was investigated in Toxoplasma gondii in aborted women and healthy controls 

by using real time technique, and the findings of amplification were shown in figure (5). 

 

 
Melting curve analysis by Real time PCR for recognitions of Toxoplasma gondii IL-1β gene in aborted women 

 

5. Discussion 

It was shown that there was no significant effect of age between women who have aborted because of 

toxoplasmosis and the controls [10]. There was a very noticeable difference between anti-Toxoplasma 

antibodies IgM, IgG and the control group, these findings agreed with [11] who found there is a very high 

difference between anti -Toxoplasma antibodies and the control group, and this reflects the effect of 

Toxoplasma on infected women, which led to miscarriages [11]. The distribution of Toxoplasma infection 

did not have a significant difference, as the infections were equal among the residents of cities and rural areas, 

because the infection depends on the presence of cats in homes, which is the most common factor by which 

infections are transmitted between people, this is what stated in her study that the spread of Toxoplasma 

parasite depends mostly on the presence of cats in homes, and this applies to Iraqi people who used to raise 

cats in their homes, and most of them do not follow the means of prevention and care for cat veterinary [12]. 

Also, there was a significant difference between IL-1β and the control group with a high incidence of 

Toxoplasma infection among pregnant women who suffered from abortions. This is what [7] reported in their 
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study revealing that there is an increase in the levels of cytokines and interleukins, including beta-one, in 

cases of miscarriage that accompany toxoplasmosis [7]. The mutation occurrence in IL-1β gene (rs 

1143634C>T and the complete nucleotide sequence of the amplified exon in the region were determined. The 

cytosine was substituted by thymine at the site of (rs 1143634) in toxoplasmosis. This is consistent with the 

results of who found that the correlation of circulating IL-1β levels with RF was (r=0.232), anti-CCP 

(r=0.207) and CRP was (r=0.166) among RA patients and Toxoplasma gondii patients [13]. Expression of 

IL-1β gene was investigated in Toxoplasma gondii aborted women and healthy control by using qRT-PCR, 

and the findings of amplification were explained in figure (5) showing an atypical amplification plot. 

Amplification reaction has an early threshold cycle that is consistent with high levels of IL-1β gene and 

healthy controls. [14] reported that the IL-6 and IL-1β gene expression was assayed in each case-study 

samples by using RT-PCR. T. gondii was detected in recurrent toxoplasmosis aborted women at (16%) rate. 

IL-1β and IL-6 gene expressions were significantly increased in toxoplasmosis women compared to the 

healthy control women. Fold expression of IL-1β was 9.5 in toxoplasmosis patients compared to one fold in 

healthy controls. IL-1β and IL-6 over-expression was correlated to the high-risk toxoplasmosis infection and 

could be a biomarker for prognosis of the disease [14]. 
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