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ABSTRACT 
Background and Purpose: Toxoplasmosis is caused by Toxoplasma gondii and is mainly diagnosed through serological 
methods, but the sensitivity is insufficient. When it fails, one must rely on direct detection of parasites or DNA testing via 
polymerase chain reaction (PCR). Our goal is to establish a molecular tool for domestic toxoplasmosis research through PCR 
technology targeting the B1 gene and compare it with ELISA results. 
Design and Setting: This study was conducted at the Rawal Institute of Health Sciences, Islamabad between May 2023 and 
July 2023 on pregnant women attending Rawal General Hospital, Islamabad. 
Patients and Methods: Peripheral blood samples were collected from patients (n=137). DNA was extracted and the B1 
Toxoplasma gondii gene was amplified by PCR. Amplicons were visualized and sequenced, and the results analyzed. For 
comparison, anti-T. gondii IgG and IgM in serum were measured by enzyme-linked immunosorbent assay (ELISA). 
Results: Among the 137 samples tested, 56 (41%) had B1 gene amplification detected by PCR. DNA sequencing confirmed 
these results. The IgM-ELISA test detected 9 of these cases (6.5%). Immunoglobulin G test results were positive in 53 patients 
(38.6%). 
Conclusion: This study demonstrates the need for PCR as a confirmatory test in addition to serological testing to detect recent 
infection. We recommend nationwide implementation of these molecular diagnostic tools. 
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INTRODUCTION 
Toxoplasma gondii is an obligate intracellular protozoan parasite. It 
is a coccidioidal parasite that uses cats as a definitive host and 
affects all warm-blooded animals (including humans) except 
felines3. Although T. gondii can cause congenital toxoplasmosis in 
fetuses and newborns5,6. Infection may cause congenital 
toxoplasmosis, disease or subclinical infection. Globally, the 
prevalence and incidence of infections vary by population group 
and geographical location7. This may be related to various factors 
such as culture, dietary habits, age and hygiene practices. Some 
studies have shown differences in seroprevalence in different 
regions of the country. These studies showed that IgG prevalence 
ranged from as low as 25% to as high as 42.1% 
 Serological diagnosis is the most commonly used method to 
identify the stage of infection (current, new or previous 
infection).PCR-based techniques can be used when serological 
tests are unreliable or the clinical diagnosis is questionable. It 
saves time and manpower and has the advantages of high 
sensitivity and strong specificity. PCR has been used to 
demonstrate the presence of Toxoplasma gondii in a variety of 
clinical samples: brain19, whole blood20, amniotic fluid, 
cerebrospinal fluid19, aqueous humor, and lymph nodes. PCR is 
necessary for the diagnosis of Toxoplasma infection in patients 
receiving immunosuppressive therapy. Various PCR-based 
methods have been developed and have significantly improved 
diagnosis, especially for congenital toxoplasmosis. Current PCR 
tests for Toxoplasma gondii target two main loci. The first one is 
B1 with 35 repetitions. Antigen P30.21 Here again a different primer 
set was designed.  
 

PATIENTS AND METHODS 
The research was conducted at Rawal General Hospital, 
Islamabad. This study was approved by the institutional board 
review committee of Rawal Institute of Health Sciences (IBR), 
Islamabad. 137 pregnant women attending the hospital were  
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selected for the study after written consent from women. 1-2 mL 
venous blood sample from each patient (n=137) was collected into 
EDTA tubes and transported to the microbiology laboratory. 
Positive controls were obtained from genomic DNA extracted from 
the brains of mice experimentally infected with RH strains. A 
negative control is a PCR reaction without a DNA template that is 
always included when performing the PCR reaction. Patients are 
considered to have acute infection when 2-fold dilutions of acute 
and convalescent sera are tested simultaneously by enzyme-linked 
immunosorbent assay (ELISA). 
DNA isolation and PCR of Toxoplasma gondii B1 gene: DNA 
was isolated using a commercial purification system (Qiagen, 
Valencia, CA, USA) following the manufacturer's instructions for 
purifying DNA from blood. The resulting DNA pellet was 
resuspended in 30 μL of TBE buffer (10 mM Tris, 1 mM EDTA, pH 
7.2). Primers were manufactured by Gibco BRL Life Technologies 
(Basel, Switzerland). The PCR method used here was adapted 
from Burg et al. Developed in 1989, he used the B1 gene as a 
target. PCR mix below. PCR mix below. In the first and second 
round of PCR, 0.5 μM primer, 200 μM dNTP, 1.5 mM MgCl2, 1.5 
units of Amplitaq polymerase and 10 μL DNA template were used 
in a total volume of 50 μL. Use 10 µL of the first round DNA 
template and a total volume of 50 µL. The primer sequence, 
expected size of the PCR product, and PCR conditions for B1 
gene amplification are shown in Table 1. 
 PCR amplification of DNA from pregnant women 
usingT.gondiiB1 specific primer 
 Primer specificity was tested. External and nested B1 
amplification reactions were performed using genomic DNA from 
pregnant women human samples .. The positive control consisted 
of Toxoplasma gondii genomic DNA. PCR was also performed on 
blood samples taken from study participants (n=137). Gel 
electrophoresis was performed on a 2% agarose gel containing 1X 
Trisborate-EDTA running buffer. After cooling, add ethidium 
bromide to a final concentration of 0.5 μg/mL. DNA was mixed with 
6X DNA loading buffer and loaded onto the water-soaked gel. 
Electrophoresis was performed in TBE at 80 to 120 volts. Observe 



PCR-Based Detection of T. Gondii DNA in Pregnant Women in Islamabad 

 
160   P J M H S  Vol. 17, No. 11, November, 2023 

and photograph the fluorescence of ethidium bromide bound to 
DNA under short wavelength UV light. 
Enzyme-linked immunosorbent assay: Anti-T. gondii IgM and 
IgG antibodies were detected in patient sera using commercially 
available ELISA kits (Human GMBH, Wiesbaden, Germany) 
according to the manufacturer's instructions. Optical density (OD) 

was measured using an ELISA plate reader (Humareader, 
Germany) at dual wavelengths of 450 nm and 630 nm. Amount of 
anti-T. gondii IgM and IgG in the patient's serum were calculated 
according to the standard curve using the built-in software of the 
ELISA plate reader in point-to-point mode. 
 

 
Table1: Primers molecular weight and PCR condition for B1 gene. 

Primers Sequence (5’-3’) Size (bp) PCR condition 

First round  200 950 0C for 5 min followed by 40 cycles 

5-’GGAACTGCATCCGTTCATGAG-3’ 

5-’TCTTTAAAGCGTTCGTGGTC-3 

Second round  100 950 0c for 5 min followed by 30 cycles 

5-’TGCATAGGTTGCAGTCACTG-3’ 

5’-GGCGACCAATCTGCGAATACACC-3 

RESULTS 
As shown in Figure 1A, after the first round of PCR, the positive 
control produced the expected band of approximately 200 bp, and 
the negative control lane had no band. The second round of PCR 
produced the expected band (approximately 100 bp) as shown in 
Figure 1B. Specificity testing showed that only genomic DNA 
isolated from T. gondii was amplified, whereas DNA from human, 
fungal, and bacterial sources was not amplified. Only the positive 
control (T. gondii DNA) was amplified (Figure 1C). The presence of 
human DNA in the sample does not prevent amplification of the 
200 bp B1 PCR product of Toxoplasma gondii DNA. 
 

 
Figure 1: Amplification of the Toxoplasma gondii B1 gene by PCR.  

 
A First round of PCR using an external primer pair targeting 

the B1 gene.  
B second round of PCR using an internal primer pair targeting 

the B1 gene. 
C The gel shows a positive control band but no band in the 

DNA sample. Lane 1, molecular size marker; lane 2, positive 
control with expected molecular weight; lane 3, human 
gDNA; lane 4, Candida albicans DNA; lane 5, M. fumigatus 
DNA; lane 6, Staphylococcus epidermidis DNA; lane 7, E. 
coli DNA. 

 

 
Figure 2: The gel shows a band for the positive control (lane 1) but no band 
for the negative control (lane 2). Lanes 3 to 22 show representative samples 
obtained from pregnant women in the study. After the second round of PCR, 
the positive sample produced a band of the expected molecular size (100 
bp). PCR products (15 μL) were resolved on 2% agarose/TBE gels and 
visualized under UV illumination after ethidium bromide staining. 

 
PCR method to detect Toxoplasma gondii DNA in pregnant 
women: After the second round of PCR, the positive sample gave 
a band of the expected molecular size (100 bp) (Figure 2). PCR 
results showed that Toxoplasma gondii DNA was found in 41% of 
patient samples (56 of 137 cases). When compared with the 
Toxoplasma gondii database (www.toxodb.org) and the National 

Center for Biotechnology Information (NCBI) database, all 
sequences were shown to be of Toxoplasma B1 gene origin.  
PCR, IgM and IgG results: In the IgM ELISA test, 9 (6.5%) of the 
cases were determined to be immunoglobulin M positive and 128 
(93.5%) were negative. The immunoglobulin G test result was 
positive in 53 cases (38.6%) and negative in 84 cases (61.4%). 
When PCR and ELISA tests were compared, it was seen that 8 
and 32 blood samples were positive for PCR, IgM and IgG ELISA 
and there was agreement (91% and 58%, respectively). On the 
other hand, PCR detected 27 (49%) positives that were not 
detected by IgG ELISA (Table 2). 
 

DISCUSSION 
Various PCR-based tests have been formulated for the detection 
of T. gondii DNA with B1 repeats and have been shown to be more 
sensitive compared to other targets such as P30 and rDNA. It is a 
repetitive DNA sequence with a higher copy number than the 
single copy of the p30 gene. Recently, sequence AF146527 (a 
sequence with 200–300 copies in the T. gondii genome) was used. 
Other groups later used the same gene successfully. Many authors 
recommend the use of PCR over most serological techniques. and 
reported to colleagues that these primers could amplify parts of the 
human genome. 
 The high prevalence of Toxoplasma can be attributed to 
several factors. There is a high population of cats (the final host of 
the parasite) , so the risk of infection of intermediate hosts 
(including humans) is also high35. These cats live near human 
homes, workplaces, and restaurants. Living in close contact with 
animal hosts (cats and dogs) and means of oocyst transmission 
(flies and ants) are important risk factors for infection36,3.  Other 
intermediate hosts of T gondii infections are sheep and chickens, 
which represent another important risk factor in the distribution of 
toxoplasmosis, as they are the main meat sources . A recent study 
in sheep reported that PCR testing using the B1 gene gave 
positive results in 50% of samples tested38.Recent studies have 
identified water contaminated with sporulated oocysts as a 
potential source of infection. Consumption of contaminated 
shellfish can also lead to infection5. Circumstantial evidence 
suggests that oocyst-borne infections in humans are clinically more 
severe than tissue cyst-borne infections37. 
 Other routes of transmission to humans include 
transplacental transmission and organ transplantation or blood 
transfusion. The results presented by Burg and colleagues showed 
that a single T.gondii parasite could be detected by PCR22.Another 
explanation for the high rate of positive test results by PCR is that 
B1 amplification may represent samples containing parasite DNA 
but no viable pathogen. Since the PCR test does not rely on live 
parasites to show a positive result38. The results of this study 
suggest that PCR testing is useful as a confirmatory procedure in 
conjunction with routine serology testing in pregnant women. This 
study will help develop new strategies for therapeutic intervention 
for toxoplasmosis in Pakistan. Our current study is focused on and 
limited to the diagnosis of toxoplasmosis in pregnancy. This was 
the first commitment made when the protocol was proposed and 
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approved. Future directions of this research should be expanded to 
examine neonatal outcomes in PCR-positive pregnant women. 
 

CONCLUSION 
This study demonstrates the need for PCR as a confirmatory test 
in addition to serological testing to detect recent infection. We 
recommend nationwide implementation of these molecular 
diagnostic tools. 
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