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 The aim of the current study is to investigate the infection with 

Toxoplasma parasite for aborted women in Al-Diwaniyah city and to 

investigate the genetic diversity of the parasite and the percentages of the 

genetic type. The results were shown after collecting and examining 100 

placenta samples, were collected from aborted women at an early stage 

of pregnancy, and upon initial diagnosis by the Impression method, the 

results showed 40 and the infection rate is 40% positive samples and 60 

negative samples. When using the genetic method for the examination, 

the study showed that the number of positive samples is only 34, which 

means that the infection rate varied to constitute 34%. When using the 

RFLP method, which relied on the GRA6 gene and Msel Restriction 

enzyme, The results were shown that the number of positive cases was 

19 for the typeI with 55.88% the highest type, 13 for the type II 

(38.23%), and 2 for the type III the percentage (5.88) it was the lowest 

rate. Thus, the most prevalent and most virulent type to cause abortion in 

Al-Diwaniyah Governorate is the type I of Toxoplasma. 
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1. Introduction 

Toxoplasma gondii is an obligatory intracellular protozoan parasite that infects most warm-blooded 

animals, which act as intermediate hosts for the parasite, as this parasite has a complex and heterogeneous 

life cycle [1]. The parasite causes toxoplasmosis, a disease common between humans and animals, Zoonotic 

diseases, where one third of the world's human population suffers from chronic Toxoplasmosis [2]. 

 

Toxoplasma gondii is The most widespread parasite in  developed and developing countries, where it poses 

serious social and economic damage all over the world due to its wide spread for being one of the most 

successful parasites [3], The symptoms of infection depend on the immune status of the patient and the 

severity of the infection, as the infection is usually asymptomatic in immunocompetent persons, or the 

symptoms may be limited to fever, headache and muscle pain similar to the symptoms of influenza [4]. The 

parasite is also transmitted through blood transfusion, organ transplant, semen, eating raw eggs, or through 

consumption of unpasteurized milk of infected animals containing the Tachyzoite [5], [6]. The risk of 

transmission of congenital toxoplasmosis depends on the time of pregnancy at which the infection occurred, 

Where the Toxoplasma parasite destroys fetal tissues even in cases where the mother has an immune 
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response to the infection [7], [8]. Fetal death or abortion occurs when infection acquired in early pregnancy 

[9]. It has been proven that parasite load can play a role in pathogenesis and severity of infection [10]. The 

quantitative polymerase chain reaction(qPCR) suggested that there is a correlation between the large 

number of parasite Abortion rate [11]. 

 

2. Martials and Methods 

 

Place of study and sample collection 

The study samples were collected from the Maternity and Children Hospital in the city of Al-Diwaniyah 

and the Al-Furat Private Hospital, where 100 placentas were collected from aborted women in the maternity 

halls in these hospitals, for the time limited between December 2021 and November 2022. 

 

Diagnosis of Parasite 

Impression Smear 

The parasite was diagnosed using the Impression Smear method to confirm its presence in the placenta 

samples, which was adopted as a primary diagnostic method by noting the presence of the parasite stages, 

The samples were prepared by cutting a part of the placenta and making a swab on a clean glass slide from 

the side of the cut and along the glass slide, Which is then dried with air and fixed using methyl alcohol 

90% for ten minutes and dyed with Gimza dye for 15 minutes and examined under a microscope to see the 

parasite stages, A part of the samples was isolated for the purpose of performing the PCR - RFLB assay - 

and the use of GRA6 gene for the purpose of the genotypeing [12]. 

 

Genomic method 

Genomic DNA extraction (with a special modification for parasite DNA extraction): 

1. Put as much tissue as 20 mg in a 1.5 ml microcentrifuge tube after it has been chopped into tiny 

pieces. Pipet the cell pellet back into suspension after adding 200 µl of Lysis Solution. Throw away the 

excess liquid. 

2. Fill the sample tube with 20 µll of Proteinase K solution (20 mg/ml). 

3. To remove any liquid that has accumulated inside the sample tube cap, spin the tube downward 

once. 

4. Add the 20 µl of RNase A Solution 

5. Pour 200 µl of the binding solution into the sample tube and pulse-vortex it for 15 seconds to 

thoroughly mix it. 

 

6. Incubate for 10 minutes at 56°; longer incubation periods have no impact on the quantity or caliber 

of the purified DNA. 

7. Add 200 µl of absolute ethanol, pulse-vortex for 15 seconds, and thoroughly mix. After completing 

this procedure, quickly spin the container to obtain the drips adhering to the lid. 

8. Using a 2.0 ml collection tube, carefully transfer the lysate into the spin column's upper reservoir 

without wetting the rim. 

9. After a minute of centrifuging at 13,000 rpm, remove the flow-through and attach the 2.0 ml 

collecting tube to the spin column. 

10. Place the spin column with the 2.0 ml collection tube together and add 500 µl of Washing 1 

Solution. Centrifuge at 13,000 rpm for 1 minute. Pour off the flow through. 

11. Place the spin column with the 2.0 ml collection tube together and add 500 µl of Washing 2 

Solution. Centrifuge at 13,000 rpm for 1 minute. Pour off the flow through. 

12. To eliminate any remaining ethanol in the spin column, further centrifugation at 13,000 rpm for 1 
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minute must be used to dry the spin column. 

13. Insert the new 1.5 ml micro-centrifuge tube with the spin column inside. 

14. Fill the spin column with the micro-centrifuge tube with 100 to 200 µl of the elution solution and 

let stand for at least a minute. 

15. Centrifugate the genomic DNA for 1 minute at 13,000 rpm. 

 

Agarose gel electrophoresis of DNA 

When the PCR program is complete, the electrophoresis is used to assess the quality of the DNA extractions 

and to see the size of the PCR product. Depending on the product kind, the gels' concentration varied. The 

agarose gel was generally 0.7% for DNA quality, compared to 1-2% for conventional PCR results. 

 

Preparing of the Agarose gel 

A microwave was used to boil 1 g of agarose that had been dissolved in roughly 100 ml of a 1X TBE 

solution. 

 

After cooling to 45-50o, 5 μl of gel was mixed with RedSafe nucleic acid staining solution, and the mixture 

was then poured into the gel cast. After that, the gel was allowed to fully solidify for 30 minutes. 

 

The gel plate was placed into the gel tank and coated with 1X TBE buffer, covering the entire gel surface. 

 

The PCR products being loaded 

Around 5 μl of the PCR product was added to the 1% gel hole that corresponded to each PCR product. 

 

Electrophoresis 

The gel was transferred into UVP system to fisualise the PCR products under 320nm UV light source 

(figer1). 

 

Safe-Green 100bp Opti-DNA Marker 

 
Figure (1): visualize the PCR product size after finishing the PCR program. 

 

Primers used in this study 
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Amplification of partial region of GRA6 gene (for genotyping of Toxoplasma) [13]. 

 

Target 

gene 
 Sequence (5’-3’) Ta (ᵒC) Product size 

 

 

GRA6 

 

 

F 
GTAGCGTGCTTGTTGGCGAC 

56 773 bp 

R TACAAGACATAGAGTGCCCC 

 

Restriction enzyme data: 

Restriction 

enzyme 

Cut 

Site 
Concentration Buffer Catalogue number 

MseI TTAA 10.000 unit/ml CutSmart R0525S 

 

GoTaq® G2 Green Master Mix 

High-quality Taq DNA Polymerase, deoxynucleotides, and reaction buffer are combined to create the 

GoTaq® G2 Green Master Mix, which is ready for use at a 2X concentration. It comes with all of the 

equipment needed for DNA amplification. The GoTaq® G2 Green Master Mix contains an inert green dye 

and a stabiliser to allow direct loading of the completed products onto a gel for analysis. 

 

Preparation of PCR solutions 

Components Concentration Volume (50 µl) 

GoTaq® G2 Green Master Mix 1X 25 µl 

Forward primer 10 µM/µl 4 µl 

Reverse primer 10 µM/µl 4 µl 

ddH2O - 13 µl 

DNA 40 ng 4 µl 

Total volume 50 µl 

 

All PCR tubes were then transferred to an Exispin vortex centrifuge at 3000 rpm for 3 min., then put into 

PCR Thermocycler T100 Thermal cycler. BioRad USA. The PCR master mix components listed in the 

above table were then put into a standard PCR PreMix kit containing all other components that needed a 

PCR reaction. Depending on specific circumstances, as seen in the following table. 

 

PCR conditions 

Phase 

 

Tm (ᵒC) Time Cycles 

Initial denaturation 94ᵒC 5 min 1X 

Denaturation 94ᵒC 30 sec. 
35X 

Annealing 56ᵒC 30 sec. 
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Extension 72ᵒC 1 min 

Final extension 72ᵒC 5 min 1X 

 

Restriction Fragment Length Polymorphism (RFLP) assay 

For the DNA modifications, restriction endonuclease (MseI) and buffer were purchased from NEB, USA. 

According to their intended uses, restriction digests were created in final volumes of 40 μl or multiples 

thereof. Samples were prepared to meet the following standards for preparative and analytical purposes: 

With a 1X suitable restriction buffer and 10 units of the required restriction enzyme, 1-3 g of PCR product 

were digested. The digests were then put to electrophoresis to see the results after being incubated at 37° (or 

the enzyme-appropriate temperature) for 3 hours. For each analyzed sample, at least three genotypes were 

anticipated [14]. 

 

3. RESULT 

100 placenta samples were collected from aborted women at an early stage of pregnancy, and upon initial 

diagnosis by the Impression method, the results showed 40 and the infection rate is 40% positive samples 

and 60 negative samples due to the presence of infections with other microorganisms or due to the presence 

of hormonal imbalance and some of them are causes or mechanical infection or age. 

 

When using the genetic method for the examination, the study showed that the number of positive samples 

is only 34, which means that the infection rate varied to constitute 34%. When using the RFLP method, 

which relied on the GRA6 gene and Msel Restriction enzyme, it was found th The size of the fragments of 

each genotype would be: 

Type I: 544 bp and 168 bp 

Type II: 623 bp and 75 bp 

Type III: 544 bp and 97 bp 

and the number of positive cases was 19 for the typeI with 55.88%, 13 for the type II (38.23%), and 2 for 

the type III the percentage (5.88). As shown in Figure 2 and Table 1. 

 

 
Figure (2): PCR-RFLP products of genotyping of Toxoplasma gondii based on an amplification of partial 

region of gene GRA6 of Toxoplasma gondii 

 

Table (1): Number and percentage of cases related to different genotypes 
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Genotype 

 

 

Number 

 

Percentage 

 

TypeI 

 

19 

 

55.88 

 

TypeII 

 

13 

 

38.23 

 

TypeIII 

 

2 

 

5.88 

 

Total 

 

34 

 

100 

 

4. Discussion 

Human-sourced T. gondii specimens have been identified and categorized into one of three genetic types, 

types I, II, or III [15]. studies on genotyping 

 

Understanding the genetic diversity of the parasite and how it relates to an individual's pathogenicity is 

crucial. It may also aid in locating the sources of infection or the routes by which the parasite is transmitted 

to humans [16]. In this investigation, PCR-RFLP was employed to ascertain the percentages of Toxoplasma 

in positive placenta samples from women who had abortions. In order for restriction nucleases to digest 

PCR products and display distinctive DNA binding patterns on agarose gel electrophoresis that are of varied 

lengths for each type, PCR-RFLP relies on sequencing steps [15]. 

 

The current study recorded an infection rate of Toxoplasma parasiticus, which amounted to 40% by the 

traditional method, which is a similar percentage with the study of [17] in Diyala Governorate, where it 

recorded a rate of 44%. The percentage in this study was higher than a study in the province of Baghdad 

conducted on women with abortions, where the study recorded 21.5% [18]. 

 

This is lower than the 66 % recorded in the Muthanna Governorate [19]. 

 

When compared to earlier research done on expectant mothers in other places of the world, such as the 

study of [20] in Ethiopia, the infection rate was 81.4%, and in the study of [21] the infection rate was 

83.6%, and the difference in results The studies do not mean contradicting them, the reason for the 

difference may be due to the variation in the virulence of the strains or the occurrence of infection with 

lower concentrations. The low level of awareness and the lack of health checks contribute to the high rates 

of spread. 

 

In this study, we used PCR-RFLP as at the GRA6 locus to genotype 34 T. gondii strains isolated from the 

placentas of aborted women. Various studies have considered genotyping of T. gondii isolates from 

immunocompromised patients, congenital toxoplasmosis cases, soil or animals [22], [23]. while [24] in Al-

Diwaniyah Governorate, which recorded type I in only six samples collected from the placenta of aborted 

women, and this study agreed with another study conducted by [25], which recorded 56% of the first 

genotype and 43% of the type The third gene of affected women, As for [26] in the United States, who 

registered a strain of type I only for samples of immunocompromised patients. The proportion of the study 

agreed with [27] which confirmed the high prevalence of the type 1 strain in another study of patients with 

immunodeficiency, which proves the increased prevalence of type 1 in humans. [28] discovered a greater 

percentage (44%) of the first type in a study conducted in Egypt on aborted women, while the second type 

(33%) was recorded and no cases of the third type were recorded. 

 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 10, December, 2022 

  

6277 
 

5. CONCLUSION 

Infected women who undergo abortions often have toxoplasma gondii, of which type I is the most 

aggressive and prevalent (type II and type III). 
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