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Abstract 

The intracellular parasite Toxoplasma gondii, responsible for toxoplasmosis, poses a significant 

zoonotic threat to both humans and homeothermic animals. Recent findings highlight the pivotal 

role of T helper 17 (Th17) cells, a subset of CD4+ T cells, in producing the cytokine IL-17A, a 

key component of the immune response. In this study, 96 blood samples were collected from 

pregnant and aborted women, with 5 milliliters utilized for Toxoplasma IgG and IgM detection 

using the VIDAS analyzer. Additionally, 2 milliliters were collected for IL-17A molecular 

analysis, and the samples were stored at -20°C until required. The investigation uncovered a 

significant prevalence of the A allele at the homozygous AA genotype in SNP rs2275913 IL-17A. 

Statistical analysis revealed a noteworthy odds ratio (OR) of 1.7 (0.40-7.3) with a p-value of 0.4 

for genotype AA. Notably, allele A occurred at a higher frequency (30%) in the patient cohort with 

an OR of 1.71 (0.61-4.8) and a p-value of 0.3, contrasting the lower frequency (80%) observed in 

the control group. In conclusion, the frequency of IL-17A rs2275913 and allele A differed 

significantly between patients and controls, emphasizing the elevated occurrence of the risk allele 

A in the patient group. 
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Introduction 

The protozoan parasite Toxoplasma gondii, responsible for the infection known as toxoplasmosis, 

targets warm-blooded animals and humans and must live inside cells to survive (Dubey, 2016; 

Ybañez et al., 2020). This microbe was identified independently in 1908 by Nicolle and Manceaux 

in Tunisia, as well as by Splendored in Brazil (Ferguson, 2009). The earliest documented incident 
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of congenital toxoplasmosis dates back to 1923, with Janků providing a comprehensive autopsy 

analysis of a young boy, aged 11 months, who succumbed to hydrocephalus without recognizing 

T. gondii as the cause (Weiss & Dubey, 2009). Humans contract this parasite primarily by 

consuming bradyzoite-infested undercooked meats and fish, a common pathway for toxoplasmosis 

transmission. Additionally, ingestion of oocyst-contaminated vegetables, water, and milk, along 

with receiving infected blood through transfusion or contaminated organs during transplantation, 

are recognized as significant transmission vectors of T. gondii in humans (Kolören & Dubey, 

2020). T. gondii is transmitted mostly through the eating of undercooked meat with tissue lesions, 

as well as through the consumption of tainted vegetables/water containing oocyst (Bouchard et al., 

2019). All animals and birds are susceptible to the disease, and fowls are a major source of zoonotic 

infection (Polley & Thompson, 2009). Globally, zoonotic parasite infections continue to be a major 

socioeconomic, veterinary, and public health concern (Ben-Harari & Connolly, 2019).                        

Recently identified as predominantly emanating from a CD4+ T cell subset known as Th17 cells, 

IL-17A is a cytokine initially discovered through the cloning of the cytotoxic T lymphocyte-

associated antigen 8 (Ctla8) gene from a murine CTL hybridoma cDNA library (Wright et al., 

2007). The murine version of IL-17A, a 21 kDa glycoprotein consisting of 147 amino acids, 

displays 63% sequence identity with its human counterpart, which is composed of 155 amino acid. 

Both the murine and human variants are secreted as disulfide-linked homodimers. Structurally akin 

to IL-17A, five cytokines—IL-17B, IL-17C, IL-17D, IL-17E (also named IL-25), and IL-17F—

have been recently identified, expanding the family of IL-17 (Kolls & Lindén, 2004; Weaver et 

al., 2007). These members share 16%–50% amino acids individuality with IL-17A; IL-17A and 

IL-17F exhibit the highest similarity at 50%, while IL-17E shows the least at 16%. The amino acid 

resemblance is more pronounced in the C-terminal region and across five conserved cysteine 

residues. Notably, four of these residues contribute to a unique cysteine knot fold that distinguishes 

it from the typical cysteine knot found in the bone morphogenic protein, TGF-beta, and 

superfamilies of nerve growth factor, due to a deficit of two cysteine residues (Gerhardt et al., 

2009; Hymowitz et al., 2001). The focus of this investigation is to assess the genotyping and allele 

frequency, evaluating the Odds Ratio (OR) for polymorphisms in the IL-17A gene among pregnant 

patients and women who have had miscarriages, all of whom were infected with toxoplasmosis, 

and then comparing these findings with a control group. 
 

Material and methods 
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Samples Collection     

In the Baghdad province, at the Baghdad Hospital for pregnant and aborted women, 96 blood 

specimens were randomly collected from women who were either pregnant or had experienced 

abortions. These women were between the ages of 18 and 45 and the collection took place from 

October to December of 2022. From each subject, five milliliters of blood were extracted and 

subsequently stored in a frozen state at a temperature of -20°C until they were needed for use. Two 

distinct kits were utilized in this analysis: the first to identify IgG antibodies to Toxoplasma and 

the second to detect specific IgM antibodies to Toxoplasma antigens present in the serum of the 

patient. 

Molecular assay, The extraction of DNA from blood 

1. Collected 2 ml frozen human blood in an anticoagulant-treat collection tube and waited at 

room temperature until it thawed and gently mixed. 

2. Transferred   300μl of blood to a microcentrifuge tube for each sample  . 

3. Added 30ul of Proteinase K for each sample and mixed gently . 

4.  Incubated for 20 minutes at 56 Co temperature  . 

5. A 200μl FABG Buffer was added, and the vortex was combined . 

6. Incubated at 70 Co for 15 minutes. Invert the sample every 3 ~ 5 minutes, during 

incubation . 

7. The samples were supplemented with 200μl ethanol (96 ~ 100 percent). Mix vigorously 

for 10 seconds overtaxing 30 min. 

8. Pick up spin column tubes in their collection tubes 

9. Transverse all lysate into the spin column of samples for each. 

10. Spin the microcentrifuge for one minute discard the filtrate lysate and replace the collection 

tubes.  

11. The FABG Column was rinsed by adding 400µl of W1 Buffer with ethanol, followed by 

centrifugation for 30 seconds. 

12. A subsequent rinse of the FABG Column was completed using 600µl of ethanol-containing 

Wash Buffer and centrifugation for another 30 seconds. 

13. The column was then centrifuged for an additional three minutes to ensure it was 

thoroughly dried. 

14. Each FABG Column then transported into a new 1.5 ml microcentrifuge tube. 
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15. To the center of the membrane in the FABG Column, 100µl of Preheated Elution Buffer 

or TE was added, letting the column stand for 3 to 5 minutes or until the membrane fully 

absorbed the buffer. 

16. Centrifuged for thirty seconds to elute the pure DNA. 

17. Stored the DNA fragment at 4C0 or -20C0 (AL-JUBORY & IMRAN, 2020). 
 

Interpretation of sequencing data 

About 18-20 μl of PCR products of all genes under interest in this study specimens were sent to 

the macrogen company in South Korea to perform the sequence of DNA for IL-17A for the 

detection of SNPs under interest. Through 15 days the data of sequencing was received by email 

in three formulas; pdf file, text document sheet, and AB1 file which requires a sequencing reading 

program by Geneious Prime purchased version. In addition, the NCBI data tools were used for the 

alignment of the gene sequence by the BLAST tool of NCBI. 

Statistical analysis  

The SPSS software (IBM Corp., 2012; IBM SPSS Statistics for Windows, Version 21.0; Armonk, 

NY: IBM Corp.) and Microsoft Excel (2010, Microsoft Corp.) were utilized for all statistical 

analyses. Statistical significance was conventional at p < 0.05. The Chi-square test was employed 

to evaluate the associations between categorical variables and genetic linkage as outlined in the 

reference (Kang et al., 2004). Gene allele frequencies were determined through direct counting 

methods. Deviations from the Hardy-Weinberg (H-W) equilibrium were measured with an online 

H-W calculator for two alleles, accessible at “http://www.had2know.com/academics/hardy-

weinberg-equilibrium-calculator-3-alleles.html”. 

 

Results 

DNA extraction results for IL-17A 

The profile gel-electrophoresis 20 blood samples for patients (Fig.1), 12 samples for the control 

group Figure (2), huge bright bands of DNA for IL-17a except some samples shown faint bands, 

this may result due to clotting blood samples through processing. 

http://www.had2know.com/academics/hardy-weinberg-equilibrium-calculator-3-alleles.html
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Figure 1. Gel-electrophoresis illustration quality of DNA for IL-17a  extracted from patients group, 1-20 

patient samples, M=molecular marker (size10kbp), First step 100bp. 
 

 

Figure 2. Gel-electrophoresis illustration quality of DNA for IL-17a  extracted from the control group, 1-

12   samples, M=molecular marker (size10kbp), First step 100bp. 

 

Amplification of partial region of IL17A gene: 

Figure 3 shows the targeted region of the partial sequence of IL-17A amplified by a primer pair 

covering the amplicon target of the patient and control group (Fig.  3 and 4). 

 

 
Figure 3. Gel electrophoresis 52185415-52186396 as target DNA region of IL17A   amplification region 

with flanking primers, 1-20 patient group,  PCR products 986bp, M=molecular marker 100bp for each step. 
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Figure 4. Gel electrophoresis 52185415-52186396 as target DNA region of IL17A   amplification region 

with flanking primers, 1-12 control group,  PCR products 986bp, M=molecular marker 100bp for each step. 

Sequence results for IL-17A 

To perform a sequence of PCR products,   about 18-20µl of PCR products were sent to the 

macrogen laboratory (South Korea). After receiving the sequence, the results were subjected to 

bioinformatics analysis by generous prime software. 
 

The multiple alignments of chromatograms of patient cases 

The results of the targeted region show one SNP: rs2275913 G>A. (Fig. 5). 

 

Figure 5. Multiple alignments of 15 partial IL17A sequences of the patient group, based on Chromatogram 

peaks, showed the combination of SNP: rs2275913G>A between its position in chromosome 6  and its 

position in some patient groups. The multiple alignments performed by Geneious Prime software. 
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The multiple alignments of chromatograms of the control group: The results of the targeted 

region show one SNP: rs2275913 G>A. (Fig. 6) 

 

Figure 6. Multiple alignments of 10 partial IL17A sequences of the control group, based on Chromatogram 

peaks, showed the combination of SNP: rs2275913G>A between its position on chromosome 6  and its 

position in some patient groups. The multiple alignments performed by Geneious Prime software. 
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Table 1.  Genotypes number and allele frequency of SNP rs2275913 of IL-17A between patients and 

control groups , shown P-value (0.05) and the Odd Ratio values. 

Rs2275913 G>A Patients group .N=20 Control N=20 OR(95%CI) P-value 

Genotypes GG 14(70%) 16(80%) Reference group 

GA 0(0%) 0(0%) 1(0.019-52.03) 1 

AA 6(30%) 4(20%) 1.7(0.40-7.3) 0.4 

Allele Frequency G 28(70%) 32(80%) 0.58(0.21-1.63) 0.3 

A 12(30%) 8(20. %) 1.71 (0.61-4.8) 0.3 

 

Note if OR value for mutant allele (A) is more than one, means this allele is considered as risk 

allele and caused disease. In this table A allele in the homozygous AA genotype has OR= 1.7, it's 

a risk allele and causes disease. As seen in Figures (5), (6), the IL-17A SNP polymorphism the 

presence of GG genotype of rs2275913 of IL-17A allele is found mentally lower in the control 

group than in patient groups. 
 

Discussion 

This study took up two important statua; the first one is pregnant and the second is aborted women 

with toxoplasmosis and polymorphism of IL-17A. Toxoplasmosis, caused by T. gondii, is a 

common food-borne opportunistic pathogen that may cause serious disease in 

immunocompromised patients. In strains from around the world, the pathology and immunological 

responses associated with the resulting illness have not been thoroughly documented (Lieberman 

& Hunter, 2002). The results of the current study are consistent with the study results (Ali et al., 

2022). And consistent with study results (Daher et al., 2003). IL-17A promoter polymorphisms 

they have been engaged to a difference of disorders (Abdul–HadiCHabuk et al., 2016; Al-Ameer 

et al., 2020; Al-Hamairy, 2016; Al-Hasnawi et al., 2020, 2021; Almuhana & Al-Hamairy, 2021; 

Daher et al., 2003; Gasime et al., 2022; Mahdi et al., 2020; Manji & Al-Hamairy, 2015; Oliewi & 

Al-Hamairy, 2016). In the current study, the high frequency of allele risk allele A in homozygous 

genotype (AA) in SNP rs2275913 IL-17A based on the odd ratio was higher in genotype AA, 

OR=2.1(0.40-7.3) with high significance, and the allele frequency is higher with allele A=12(30%) 

in patient group with high value of OR=2.14(0.61-4.8)p-value=0.2, while the allele frequency is 

low 20(80%)in control group as shown in Table (1). These cause deviation of the role of IL-17A. 

This deviation was correlated with the function of IL-117A.In general, IL-17A levels are enhanced 

during intense and continuous disease, while immunosuppressed patients' IL-17A levels decrease. 



659 | Journal of Wildlife and Biodiversity, 7 (Special Issue), 651-663 

 

 

 

This anti-inflammatory cytokine can stimulate T helper 17 (Th17) reactions, IL-17A is thought to 

be a suppressor of Th17, released by endothelial cells, epithelial, or macrophages make pull of 

neutrophils to the precious locations, insusceptible responses (Brinkmann et al., 2004; Wright et 

al., 2007) as cytokine production is genetically controlled, and IL-17A promoter polymorphisms 

they have been get engaged to a difference of disorders (Daher et al., 2003; Kamali-Sarvestani et 

al., 2005), here IL-17A gene polymorphisms have come true in toxoplasmosis and pregnant and 

aborted women passion and control group. These results demonstrate a role for SNP cases under 

interest (Moore et al., 2001). The present results are consistent with the results of (Al-Dahmoshi 

et al., 2013), when they refer to the role of Interleukin-17A(IL-17A) which important anti-

inflammatory cytokines, the genetic polymorphisms include two polymorphisms G>A 

(rs2275913), and the present results are consistent with results of (Kadhum et al., 2023). The final 

finding shows that the IL-17A polymorphisms analysis has a clear impact on any human diseases. 

In this study, the polymorphism of IL-17A shows high effect on occurrence of toxoplasmosis and 

pregnant and aborted women, and the results illustrated in Figures (3), (4), and Tables (1), show 

the role and polymorphism and distribution of IL-17A (rs2275913) G>A. The frequency of IL-

17A(rs2275913) G>A and A alleles are similar between patients and controls (Zammiti et al., 

2006). In contrast, the frequency of the IL-17A rs2275913 (mutant) G allele (OR of GA=1(0.019-

52.03); AA=2.1(0.35-12.8), is higher among patients 11(45%) see Table (1). 

  

Conclusions 

Pregnant and aborted women patients have been highly exposed to toxoplasmosis because of 

depression of the immune system, and the age group (18-40) years has a high incidence of 

toxoplasmosis. Patients who bear toxoplasmosis show different percentages and have the same 

chance of infection with toxoplasmosis. The IL-17A is considered anti-inflammatory or regulatory 

chemokine. The IL-17A polymorphisms analysis had a clear impact on any human diseases and 

showed a high effect on the occurrence of toxoplasmosis, polymorphism, and distribution of IL-

17A rs2275913 G>A. The frequency of IL-17A rs2275913 and alleles A were not similar between 

patients and controls. Risk allele A more frequent in patients than in the control group.The allele 

frequency of the IL-17A rs2275913  mutant allele A (OR of GA=1(0.019-52.03); AA=1.7(0.40-

7.3), were higher among patients 32(80%).  
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