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Abstract: The current study included the measurement of genes 

B1, the GRA6 gene, and the SAGA2 gene in sheep and women 

infected with toxoplasmosis. Forty-five samples were collected 

from the female sheep and 15 samples from the women. 

Molecular variables were measured by PCR technique. The results 

showed the appearance of the B1 gene in women by 73% and in 

sheep by 71%. As for the GRA6 gene, the incidence of the gene 

was 53% in women and 66% in sheep, while the SAGA2 gene was 

0% in women and sheep. 
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Introduction: Toxoplasma gondii is the most common zoonotic disease born in meat 

affecting all warm-blooded animals and humans. Sheep are one of the main reservoirs of T. 

gondii worldwide, and infection leads to various cascades, such as abortion (Deljavan et 

al.,2022). T. gondii is transmitted to humans through ingestion of undercooked meat 

containing tissue cysts. T. gondii. Foods or drinks contaminated with oocysts are also a 

source of contamination but cats are the only definitive hosts for this parasite in which 

sexual reproduction occurs and are able to secrete an environmentally resistant oocyst-

stage, while all mammals, including humans and birds, serve as intermediate hosts 

(Kolören and Dubey., 2020). T. gondii is a major cause of abortion-related reproductive 

failure, especially in sheep and goats, which are the main source of red meat in many 

countries worldwide due to its nutritional benefits with adequate amount of dietary 

protein (Al-Alo and mohammed.,2021). Toxoplasmosis has been associated with public 

health and economic concerns due to miscarriage in humans and animals (Elaadli et al., 

2023). 

Materials and Methods: Blood samples to be studied for women were collected from 

Tikrit Teaching Hospital and medical laboratories for the period from October 2021 to 

March 2022. The study included 15 samples from women, and blood samples were 

collected in test tubes consisting of 3 ml of blood samples designated for examination. 

Molecular, where the samples were placed in test tubes containing the anticoagulant EDTA 

tube, and the patient’s name was written on each tube. As for sheep, blood samples were 

collected for aborted female sheep from veterinary clinics in Tikrit, in addition to field 

visits accompanied by veterinarians to villages and rural areas to collect samples within the 

same time period. For aborted lambs, each tube was numbered with a special number and 

samples were left at room temperature and then placed in a refrigerated container and 

transported to the laboratory. The serum was separated by using a centrifuge at a speed of 

3000 revolutions per minute for 10 minutes, then the serum was withdrawn with a Pasteur 

pipette and the serum was placed in small, sterile plastic tubes, Eppendorf tube, and then 

the samples were kept in the freezer at -20ºC until the necessary tests were performed. 

Molecular examinations were carried out in the central laboratories of the University of 

Tikrit. 

1_ DNA Extraction: DNA was isolated from blood samples of each woman infected with 

toxoplasmosis, as well as sheep infected with toxoplasmosis, for the purpose of DNA 

extraction using the preto minig DNA kit equipped by Geneaid company. 

 

    Genotyping: 

1- Reducing the initials 



Page 18 of 10 

Sirisha.J / Afr.J.Bio.Sc. 5(2) (2023) 16-25 

 
 

1- The primers were designed from the Korean manufacturer (Macrogen) in the form of a 

powder with a concentration of 250 pcomol / microliter. The primers were dissolved by 

adding 250 microliters of nuclease free water, according to the instructions of the 

processing company. 

2- Dilute the primer and obtain a concentration of 10 picomoles/microliter by adding 10 

microliters of the buffer solution to 90 microliters of nucleic acid-free water. 

  2 PCR polymerase reaction: 

The polymerase chain reaction was carried out using a thermocycler equipped by (Applied 

biosystem) a Singaporean company. 

Primers for the PCR reaction: The PCR technique was used to detect the presence of the 

Toxoplasma gondii parasite DNA by using specialized primers designed for this purpose as 

follows: 

Results and Discussions: 

B1 gene in female and female lamb: 

      Confirmation of infection with T. gondii for women was done by a polymerase chain 

reaction (PCR) test using a thermal cycler, as a piece of the gene called B1 of size 182bp 

was used in this test, and this piece was duplicated using specific primers. The results 

showed the presence of this gene in the samples that were isolated from women who were 

confirmed to be infected with toxoplasmosis. The primers of the B1 gene were used in 

molecular tests of the DNA that was isolated from the blood samples that were collected to 

detect the presence of the parasite and diagnose the infection. The results showed the 

presence of a genetic piece with a length of 182 bp in the positive samples. The B1 gene 

was used in many previous studies in diagnosing T. gondii infection, after studies proved 

that they have a specificity and high sensitivity in diagnosing the T. gondii parasite, in 

addition to that the B1 gene is known as the T. gondii strain found in Iraq. . These results 

are consistent with the results that appeared in the studies conducted by (Hadraawy & 

Hadi, 2017 ;Chabbert et al., 2004). 

   The results of the current study are higher than the results of the researcher Asgari and 

his group (2013) in Iran 14.4%, and Shaker and his group (2018) in Diyala 15%. The 

difference in the results between the current study and other studies is due to the fact that 

the study that gave similar results used the conventional PCR (conventional PCR), but the 

contrasting studies used the RT PCR test, which recorded a sensitivity and specificity in 

diagnosis estimated at 100% (Verweij et al., 2004). ). 
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The reason may be attributed to a difference in sampling, the number of samples under 

study, the geographical location and the surrounding environmental conditions. The reason 

may be due to the recent spread of the phenomenon of keeping pets in homes, especially 

cats. As for the female sheep, the results of the PCR test showed an infection rate with T. 

gondii amounted to 73% (32 samples) positive from the total samples of the total blood. 

The results of the current study are in agreement with the results of the researcher, as the 

incidence of the B1 gene in samples taken from the heart of sheep was 78% in Isfahan, Iran, 

and higher than what was reached by the researcher Issad and his group (2020) in Algeria, 

where the incidence of the B1 gene in sheep was 35.24%, as well as contrary to what was 

found The researcher Deljavan and his group (2022), as the infection rate reached 11.11% 

for sheep milk samples, may be due to the fact that the researchers took samples of male 

and female sheep, as well as our molecular study of blood samples, which is more accurate 

in diagnosis, and also because of the difference in the total number of samples examined. 

The GRA6 gene in female and female lamb: 

      The results of the PCR test showed that the rate of infection with T. gondii was 53% (8 

samples) positive of the total blood samples. The result was similar to that of the 

researcher Al-Hadraawy et al.in the year (2019), as the percentage of the appearance of the 

gene in women reached 60%, and contrary to what was reached by the researcher Singh 

and his group (2022), as the percentage of the appearance of the gene in women reached 

16.7% (12/72) samples. A reason may be attributed to the fact that women are in direct 

and continuous contact with sources of infection with T. gondii while cutting meat while 

cooking and washing vegetables and fruits that are likely to contain infectious stages of the 

parasite. 

The result was similar to what the researcher Nosrati reached in the year (2020), as the 

researcher showed that 30 samples out of 44 brain samples were infected, as the gene 

expression rate reached 66.18%. Sheep 16.6%. The study of the GRA6 gene in sheep is one 

of the few recent studies and researches. The reason for the difference can be attributed to 

the nature of the food you eat and the environment in which you are present, as well as to 

the different laboratory conditions, examination methods, sample collection method, 

sample preservation, and the speed of conducting the analysis. 

SAGA2 gene in female and female lamb: 

  The results of the current study showed that the gene did not appear in the samples 

examined for women, as well as in the female sheep. 
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Table (1): B1, GRA6, and SAG2 gene primers 

Size Sequence Primer 

182 

 

5ʹATAGGTTGCAGTCACTGACG3ʹ  

5ʹ CTCCTCTTC GCGAAACCTCA3ʹ    

B1 gene 

246 3-ATTTGTGTTTCCGAGCAGGT5 

5-GCACCTTGGCTTGTGGTT3 

GRA6 

344 5- GCACTGTTGTCCAGGGTTTT3 

5- GGAACGCGAACAATGAGTTT3 

SAG2 
 

 

The samples were placed in a thermocycler to conduct a PCR reaction according to the 

program designated for the reaction for each primer as shown in Table (2). 

Table (2): The program used in the polymerase chain reaction (PCR) for all primers. 

temperature time number of 
cycles 

type of 
gene 

stage 

94cº 5sec 1  
 
 

B1 gene 

Initial 
deformation 

94 cº 30sec  
35cycle 

 

metamorphosis 
59 cº 30sec Initial link 

72 cº 30sec Elongation 

72 cº 7min 1 Final 
elongation 

95cº 4min 1  
GRA6 

SAGA2 

Initial 
deformation 

95cº 30min  
40cycle 

 

metamorphosis 

56cº 1min Initial link 

72cº 2min Elongation 

72cº 7 min 1 Final 
elongation 
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Figure 1: Duplications of the B1 gene segment using polymerase chain reaction from DNA 

extracted from women. Routes 1 to 13 show the results of double B1 gene from samples 

extracted from women, so that the cutoff size was 182 bp. The M pathway represents the 

100bp ladder of DNA. 

 

 

Figure 2: Duplication products of the B1 gene segment using polymerase chain reaction 

from DNA extracted from a female lamb. Tracks 1 to 42 show the results of doubling the B1 

gene from samples extracted from sheep, so that the cutoff size was 182bp. The M track 

represents the 100 bp ladder of the DNA molecular size, and it was 71%. 
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Figure 3: Duplication products of the GRA6 gene segment using polymerase chain reaction 

from DNA extracted from women. Routes 1 to 13 show the results of GRA6 gene 

duplication from samples extracted from women, with a cutoff size of 246 bp. The M 

pathway represents the 100 bp ladder of DNA. 
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Figure 4: Duplication products of the GRA6 gene segment using PCR from DNA extracted 

from lamb. Routes 1 to 45 show the results of double GRA6 gene from samples extracted 

from a female lamb, where the size of the pieces was 246 bp. The M pathway represents the 

100 bp ladder of DNA. 
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