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Abstract 
The paper presents the results of examination of 62 sheep from flocks of eastern Slovakia for the 
presence of Toxoplasma gondii antibodies by complement fixation test. Thirteen samples were 
found to be positive at the titre of 1:64, 10 were positive at 1:128 and two at 1:256 dilution. 
Subsequently, DNA was isolated from blood samples of these animals. PCR analysis with specific 
primers was then used in search for T. gondii DNA. In PCR analysis, 5 of 25 (20%) samples tested 
positive.  
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Introduction 
Toxoplasmosis is one of the most common parasitic zoonoses of mammals and birds transmissible 
to humans. The agent of the disease is Toxoplasma gondii (T. gondii), the definitive hosts of which 
are the representatives of the family F e l i d a e, infected with oocysts from the environment and 
with tachyzoites and bradyzoites from intermediate hosts. Intermediate hosts are all vertebrates 
including man (Frenkel, 2000). It is a panthropic cosmopolite, a facultative heteroxenic coccidium. 
Sheep were in fact the first mammals in which congenital toxoplasmosis were proven with 
abortions, dead-born fetuses and frequent manifestations of infection including infertility. The 
first case of manifest toxoplasmosis in sheep with symptoms of encephalomyelitis and 
tachycardia was described by Olafson and Monlux. Sheep play a significant role in the economy of 
many countries since they are important source of meat and milk products. Toxoplasmosis is the 
major parasitic disease affecting sheep. It is important for veterinary medicine, animal science and 
public health since it causes reproductive and economic losses in the herd, as well as damaging 
human health due to consumption of contaminated meat and milk, which can facilitate zoonotic 
transmission (Camossi et al., 2011).  
 
Material and methods 
Samples: A total of 50 milk samples of adult sheep were examined by real time PCR. Sheep 
originated from farm located 30 km of Kosice in eastern Slovakia. In the farm proper sanitary 
conditions were respected and sheep were regularly pastured on grassland where they could 
contamined with T. gondii.   
Molecular diagnostics: Examination was carried out on samples of sheep milk.  
Isolation of DNA: DNA was isolated from 50 milk samples by commercially available kit (DNA-sorb-
B, Amplisens, Russia). DNA was isolated according to the manufacturer´s protocol and stored at -
20 °C for futher examination.  
Detection of DNA by real time PCR: Amplification of the isolated DNA was carried out by the real 
time PCR with SYBR green as a detection system from the T. gondii gene region TGR1E, repeated 
in the genome 30-35 times, using the specific primers TGR1E-1 and TGR1E-2 (Cristina et al., 1991). 
Cloned T. gondii TGR gene (GenExpress, Germany) diluted to 104-109 was used for the calibration 
curve. In each reaction, a melting analysis (comparison of the melting temperature (Tm) of PCR 
products) was determined to differentiate specific and non-specific PCR products. The reaction 
volume was 25 μl, which contained commercial FastStart Universal SYBR Green Master (Roche, 
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Germany) and 0.2 μM primers (TGR1-1 and TGR1E-2). Real-time PCR was completed using a 
thermocycler Line GeneK with the software Line GeneK Fluorescent Quantitative Detection 
system (BIOER Technology, China). After incubation at 50°C for 2 minutes and initial denaturation 
at 95°C for 10 minutes, 40 amplification cycles were performed (95°C for 15 s, 60°C for 1 minute). 
Melting analysis was carried out at temperatures ranging from 60°C to 95°C, in which the 
temperature was gradually increased by 0.5°C and the period of measurement at individual steps 
was 15 s. Every PCR run included a control without DNA (containing the reaction mix alone and 
nuclease-free water). 
 
Results  
Using quantitative real-time PCR the presence of T. gondii DNA was detected and the number of 
copies quantified in the 50 milk samples of sheep. Using real-time PCR, T. gondii DNA was 
detected and quantified in 5 samples of milk. Standards with the known dilution of Toxoplasma 
DNA were used to determine the detection limit of a modified real-time PCR and to create a 
calibration curve that ranged from 109-104 copies of Toxoplasma DNA. The correlation coefficient 
of the calibration curve was 0.998. As SYBR Green a fluorescent dye, was used as a detection 
system, a melting analysis was a part of the real-time PCR to distinguish between specific and 
non-specific products. During the melting analysis, the melting temperature (Tm) of a positive 
control and positive samples was 84°C. In quantifying the examined samples within a 40-cycle 
protocol for the real-time PCR, the number of copies detected in the positive samples ranged 
from 1.1 x102 to 1.30 x105 (Table 1). 
 
Table 1 

The number of DNA copies in positive samples 
 

sample DNA copies Ct value 

Sample1 1.1 x 102 19,50 

Sample 5 1.3 x 105 18,72 

Sample 23 5.7 x 104 19,37 

 
Discussion 
Consumption of raw food, especially among immunocompromised persons and pregnant women, 
poses a potential threat to public health. The milk of sheep and goats represent risk factors as 
they are consumed raw (Spisak at al., 2010).  
Consumption of unpasteurized goat, sheep or cow milk or its products represents a risk because 
tachyzoites, the stage most likely present in milk are thought to be immediately destroyed by the 
gastric juice (Dubey, 1998). However, evidence indicates that the part of ingested tachyzoites is 
not destroyed by gastric juice and it can cause infection (Cook et al., 2000). Toxoplasmosis 
transmission by unpasteurized or inadequately processed milk or fresh cheese, important food 
sources in rural areas, can be a significant means of contamination by this agent (Hiramoto et al., 
2001) 
In the period of 1999 – 2002, studies conducted in Sardinia analyzed 9639 samples of sera and 
815 samples from abortions (670 aborted fetus and 145 placentas) obtained from 964 sheep and 
goat farms. The sampled sera were examined for presence of IgG and IgM specific antibodies 
against Toxoplasma gondii by means of indirect immunofluorescence method while fetus and 
placenta were examined by PCR. Specific antibodies against IgG were diagnosed in 652 (9%) 
sheep. of the total number of 2471 samples of sheep fetuses including muscles, liver, abomasums, 
spleen, brain and placenta, PCR proved positivity in 271 (11.1%) cases. on the one hand, these 
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results indicate relatively high seroprevalence and, on the other hand point to the important role 
of PCR diagnostics related to sheep abortions (Masala et al., 2003). 
In southern Italy, region Campania, 117 sheep flocks kept on pasture were examined. Samples of 
blood and milk were taken from 10 adult sheep (> 18 months old) from each flock. Thus 
altogether 1170 sheep were subjected to examination. Blood sera were examined for the 
presence of IgG antibodies by indirect immunofluorescence. Of the examined samples collected 
from 1170 sheep 333 samples were positive (28.5%) and PCR proved presence of Toxoplasma 
gondii in 4 samples of milk, which represents 3.4% of the total analyzed samples, demonstrating 
the transmission potential of ovine milk and dairy products (Fusco et al., 2007). 
The tachyzoites presented in sheep or goat milk are generally not considered as an important 
source of oral transmission of T. gondii because they are rapidly killed outside the host and 
because they are considered sensitive to proteolytic enzymes (Powell et al., 2001). But the 
contamination of milk should not be underestimated since it can represent a critical point in food 
safety. Some local home-made cheeses deriving from mass-milk production and destined to be 
consumed fresh can represent a risk factor for public health if they are produced in small family-
based farms without previous milk pasteurization.  
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