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Abstract 

Toxoplasmosis is a widely prevalent zoonotic disease. The prevalence of Toxoplasma gondii (T. 
gondii)infection in chicken is a good indicator of soil contamination with T.gondiioocysts. Since 
chicken meat is widely consumed in many countries including Saudi Arabia, in the present report, the 
prevalence of T.gondii infection in chicken (Gallus domesticus) in Riyadh region, Saudi Arabia was 
investigated, moreover, the T.gondii recent infection was determined using PCR test. 
T.gondiiSeroprevalence was studied in 200 chicken (Gallus domesticus) collected from different 
regions in Riyadh using ELISA IgG assay. The results revealed that 32% (64 out of 200) of the 
chicken investigated were seropositive. PCR test on the T.gondii B1 gene showed that 37.5% of the 
chicken had T.gondii DNA indicating recent infection. We concluded that, T. gondii infection may 
pose a potential threat to human and animal health in Riyadh region and attention should be given. 
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1. Introduction 

Toxoplasma gondii (T.gondii) is an obligate intracellular protozoan parasite that infects warm-blooded 
vertebrates. The infection is widely prevalent in human and animals worldwide [1,2]. Human become 
infected by consuming food or water contaminated with oocysts, ingesting tissue cysts from 
undercooked meat, or by accidentally ingesting oocysts from the environment. Felids are the most 
important hosts in the life cycle of T. gondiibecause they excrete environmentally resistant oocysts. 
Cats become infected with T. gondii by eating infected tissues from intermediate hosts. Meat from T. 
gondii-infected poultry (including chickens, ducks, geese, and pigeons) is consumed widely in many 
countries and is known to be the primary source of infection for humans [3,4]. Chickens are considered 
one of the most important hosts in the epidemiology of T.gondii infection because they are an efficient 
source of infection for cats that excrete the environmentally resistant oocysts and because humans may 
become infected with this parasite after eating undercooked infected chicken meat [5]. Detection of T. 
gondiioocysts in the environment is difficult, since domestic cats normally choose to bury their feces 
in soft and moist soil. However, free-range chicken have been used as one of the best indicators for 
soil contamination with T. gondiioocysts because they feed from the ground, and tissues of infected 
chickens are considered a good source of infection for cats [5]. 

As there is lack of information in the role of chicken (Gallus domesticus) in environmental 
contamination and the transmission of T.gondii infection to human and animals in Riyadh region, 
Saudi Arabia, the investigation of  this problem is undertaken in the present report. 

2. Materials and methods 

2.1 Study area 

200 chicken (Gallus domesticus) were collected from different regions in Riyadh, Saudi Arabia, during 
the period February-July, 2013. All procedures for animal experimentation used were approved by the 
Institutional Animal Ethics Committee, King Saud University, Riyadh, Saudi Arabia. 

2.2 Enzyme Linked Immunosorbent Assay (ELISA) 

Toxoplasma IgG antibodies were detected using ELISA IgG test. Briefly, blood samples were 
collected from 200 chicken (Gallus domesticus).Sera were separated and diluted (1:50) in buffered7% 
NaCl and examined using ELISA IgG kit (BiocheckInc, USA). Diluted sera, positive and negative 
controls were added to the 96 well plates coated with toxoplasma antigens. Plates were incubated at 
37C° for 30 minutes. After incubation, the plates were washed with diluted wash buffer (1X). Enzyme 
conjugate (100 µl) was added and plates were incubated at 37C° for 30 minutes.After washing, 
substrate was added and incubated for 10 minutes at 37C°. TMB reagent (100µl) was added followed 
by incubation at 37C° for 15 minutes. The reaction was stopped and the opticaldensity was measured 
using ELISA reader (Labsystemmultiskan EX), USA) at 450 wave length. 

2.3 Polymerase Chain Reaction (PCR) 

DNA was purified from blood using Puregene kit by following the instructions of the manufacturer 
(Gentra Systems, Minneapolis, USA).  
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PCR described by Burg et al.,[6] with some modificationswas performed using 10× PCR buffer (100 
mMTris-HCl; 500 mMKCl; 15 mM MgCl2; 0.01% gelatin) (Sigma Aldrich, USA), 1.5µM of each 
primer (Invitrogen- Life Technologies, Germany), 2U of Taq DNA polymerase (Invitrogen- Life 
Technologies, Germany) and 150-250 ng of DNA in a total reaction volume of 50µl. PCR reactions 
were conducted in a GeneAmp® PCR System 9700 (Applied Biosystems®).The first step of 
amplification was 10 min of denaturation at 95°C. This step was followed by 40 cycles, with 1 cycle 
consisting of 60 seconds at 95°C, 55 seconds at the annealing temperature for each pair of primers, and 
60 seconds at 72°C. The final cycle was followed by an extension step of 10 min at 72°C. Primers used 
were B1F1 (5́GGAACTGCATCCGTTCATGAG3́), B1R1 (5́TCTTTAAAGCGTTCGTGGTC3́) 
(Invitrogen- Life Technologies, Germany). The primers correspond to the T.gondii B1 gene 
nucleotides 694-714 and 887-868, respectively. PCR was performed using PCR thermal cycler (Perkin 
Elmer, USA). 

2.3.1 Nested PCR 

One µl of the 1:10 diluted PCR products of the first amplification were used as template for the second 
round the primers were replaced with the internal set B1F2 (5́TCTTTAAAGCGTTCGTGGTC3́), 
B1R2 (5́GGCGACCAATCTGCGAATACACC3́) (Invitrogen- Life Technologies, Germany), they 
correspond to the T.gondii B1gene nucleotides 757-776 and 853-831, respectively. The DNA products 
were amplified using the same PCR conditions, except for the annealing temperature which was 59C° 
for 2 min. Both control positive (T.gondii RH strain) and control negative (no DNA and ELISA 
negative samples) were used.PCR products were analyzed using 2% agarose gel electrophoresis 

3. Results 

In the present study, ELISA IgG test revealed that, 64 (32%) out of the 200 chicken (Gallus 
domesticus)tested were positive. 

T.gondii DNA was found in 75 (37.5%) of 200 chicken examined, and a fragment of 194 bp was 
obtained (Fig 1).Some of the IgG negative samples (11 samples) were positive by PCR test. 

All PCR positive samples were confirmed by nested PCR which rendered the expected fragment of 97 
bpincluding the reference RH strain (Fig2). 
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4. Discussion 

Chicken are considered one of the most important hosts in the epidemiologyof T.gondii infection 
because they are an efficient source of infectionfor cats that excrete the environmentally resistant 
oocysts and because human may become infected with this parasite after eating undercooked 
infectedchicken meat [3]. 

In the present study, we found ELISA IgGseroprevalence of 32% in chicken (Gallus domesticus).To 
our knowledge, no studies were conducted for detection of T. gondiiseroprevalence among 
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chicken(Gallus domesticus)in Saudi Arabia.  Many T.gondiiseroprevalencestudiesin Riyadh, Saudi 
Arabia,were conducted in animals. In a recent study in Riyadh, Saudi Arabia, among 412 healthy 
camels, antibodies to T. gondii were found in 27 (6.6%)[7]. During an outbreak of caprine abortion in 
a farm in Riyadh, anti-T.gondii antibodies were detected by ELISA in 63.2% of the goats [8]. The 
seroprevalence of T.gondii among clinically healthy horses used for sporting purposes in Riyadh was 
31.6%[9]. In another report from Riyadh, a seroprevalence of 90% among stray cats was detected [10]. 
From the previous studies in Riyadh, it is clear that, there is a high prevalence of toxoplasmosis in 
some animals such as horses, goats and stray cats. 

The seroprevalence in the present report(32%), was in agreement with others from Egypt performed 
among 600 chicken and reported that, 200 (33.3%) were positive [11].The seroprevalence obtained in 
the present study was higher than otherperformed in Egyptin which out of 85 chicken tested, 17 (20%) 
were found positiveusing the Dye test [12]. It was also found in Egypt that among 320chicken tested 
for the presence of T.gondii antibodies, 53.3% were infected, using the CFT test [11]. 

The discrepancy in results could be due to variation in the serological tests used.The results in the 
present report are in concordance with others obtained from Jordan in which T. gondiiseroprevalence 
of 36% was detected [13]. In Iran, 23 (51%) out of 45 chicken were seropositive. The seropositivity 
percentage obtained in the present study was lower compared to Iran and this could be explained by 
thevariation in the number of chicken examined in each study[14]. Our results agree with other reports 
from India (Chennai, Madras) in which 39.5%T.gondiiseroprevalence was obtained [15].The 
seroprevalence of T. gondii antibodies in 125 free-range chicken from Addis Ababa (Ethiopia) was 48 
(38.4%) [16], which is also comparable to the prevalence obtained in the present study. 

In USA, T.goniiseroprevalence of 16.9% [17] and 100% [4]were found in Ohio and Illinois, 
respectively. The discrepancy of the results of the present study from those conducted in USA could be 
explained by the variation in environmental conditions which affect oocyst survival [18,19]In Turkey 
and Mexico,T.gondiiseroprevalenceamong free range chicken investigated,were 1.6%, [20] and 
6.2%[21], respectively, The higher prevalence detected in Riyadh compared to those  countries may be 
due to more hygienic practices in those countries which led to a decrease of 
T.gondiiprevalence.Seroprevalence may also be affected by ecological and geographical factors, as 
well as chicken feeding conditions. 
In the present report, using PCR test, 77 (38.5%) of chicken (Gallus domesticus) were found positive. 
There is clear evidence that PCR test showed higher positivity (38.5%) than ELISA test (32%).  

PCR test on T.gondii B1 gene is highly sensitive and specific test in diagnosis of toxoplasmosis, 
because the B1 gene is a 35-fold repetitive gene sequence [6].Wastlinget al. compared two genes 
sequences, one found in the T.gondii gene that codes protein P30 of the tachyzoite and the other in the 
T.gondii B1 gene. They concluded that use of the B1 sequence increased the sensitivity of PCRtest. In 
another study Burg et al. detected the presence of only one micro-organism using PCR test on the 
T.gondii B1 gene [6]. 
 
Conclusion 

The results obtained in the present study indicatedT. gondiiinfection in chicken in Riyadh, Saudi 
Arabia and suggested that the meat from the chicken might be an important source for human and 
animal infection by T. gondiiparasite. Larger scale studiesare needed to investigate the 
seroepidemiology of T.gondiiin Riyadh.Furthermore, molecular characterization of T.gondii in chicken 
(Gallus domesticus)in Riyadh, Saudi Arabiashould be investigated. 
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