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Introduction

Toxoplassmosis is a parasitic disease caused by an 
intracellular protozoan parasite, Toxoplasma gondii (10). 
Toxoplasma gondii (T. gondii) is a widespread zoonotic 
protozoan that infects most, if not all, species of birds and 
mammals. Humans become infected post-natally mostly 
by the ingestion of tissue cysts from undercooked meat, 
consuming food and water contaminated with oocysts (4; 8). 
Cats (domestic and wild felids) are the only definitive hosts 
for T. gondii that can excrete the environmentally-resistant 
stage, the oocysts, in their feces, although intermediate hosts 
can harbor infective tissue cysts (4; 8). The signs of congenital 
toxoplasmosis are microcephaly, hydrocephaly, blindness, 
calcification of brain and abortion (7, 18).

T. gondii is transmitted most efficiently by carnivorism in 
the cat and by the fecal–oral (oocysts) route in other hosts. 
Pigs and mice (and presumably humans) can be infected 
by ingesting only one oocyst, whereas 100 oocysts may not 
infect cats. Cats can shed millions of oocysts after ingesting 
only one bradyzoite, while ingestion of 100 bradyzoites may 
not infect mice orally (5). Transmission may also occur via 

tachyzoites contained in blood products, tissue transplants, 
or unpasteurized milk, laboratory accidents, or congenitally. 
Several studies have indicated a potential relationship 
between prevalence and degree of contact with large animals; 
however, it is likely that the major routes of transmission are 
different in human populations with differences in culture 
and eating habits (8; 18). For example, T. gondii is one of 
the leading foodborne pathogens in the United States. The 
Centers for Disease Control and Prevention (CDC) reported 
that T. gondii accounts for 24% of deaths due to foodborne 
illness in the United States. Based on sample testing from 
the National Health and Nutrition Examination Survey 
(NHANES) carried out in 1999 - 2004, approximately 10.8% 
of the U.S. population with the age range of 6-49 years have 
been infected with T. gondii. Consumption of undercooked 
pork products in which T. gondii has encysted has been 
identified as an important route of human exposure (11) 
and pork is a major source of infection for humans in several 
countries of the European Union (18).

Several seroepidemiological studies have been conducted 
in Iran and indicated that T. gondii antibodies are common in 
the human population of Iran (1, 9, 10, 15, 17). In the previous 
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study which carried out on female cattle, and water buffalo in 
Ahvaz, Khuzestan province (Southwest of Iran), 15.77% and 
14.33% were seropositive, respectively and had titres of 1:25 
to 1:400 antibodies to T. gondii (12, 13). On the other hand, 
veterinary students, because of the exposure to cats and 
probably to their feces, and other animals are exposed to the 
high risk group to T. gondii infection. Therefore, the present 
study was carried out to determine the seroprovalence rate 
of T. gondii infection in veterinary students, compared with 
the other students who have no or less exposure to animals. 

Material and Methods

Blood samples were taken from 219 students, including 
129 veterinary students and 90 other students of Chamran 
University of Ahvaz from October 2014 to April 2015. The 
veterinary students who were not contacted to animals 
especially pets in out of university, were selected. The other 
students were selected who hid not have pets in their house 
or contacted to animals. Because of the more important of 
Toxoplasma gondii infection in female than the male, all of 
the blood samples were taken from female students. The 
veterinary students were selected from the first to sixth 
academic year of veterinary faculty. Sera were separated by 
centrifugation at 2000 rpm for 10 min and then aliquoted into 
several label microtubes and kept frozen at -20°c until use. 
The sera were examined for anti-toxoplasma IgG and IgM 
antibodies by using a commercial ELISA kit. Commercially 
available enzyme-linked immunosorbent assay (ELISA) 
kits (Trinity Biotech, USA) according to manufacturer’s 
instructions and microtiter plate reader (405–690 nm) 
(Dynatech, Iselands) were used to determine the IgG and 
IgM antibodies in serum samples. The immune status 
ratio (ISR) of each sample was determined by dividing the 
optical density of samples in Cut off (Cut off= Mean optical 
density of the calibrators × correction factor). According to 
manufacturer’s recommendation, the ISR of each specimen 
was interpreted as follows: ISR≤0.9, 0.9< ISR<1.09, and 
ISR≥1.10 were considered as negative, equivocal and retested, 
and positive, respectively.

The results were analyzed statistically by chi-square and 
fisher’s exact test using SPSS software (Version 16.0; SPSS 
Inc., Chicago, USA).. Alpha was 0.05 for all the tests and 95% 
confidence intervals were calculated (95% CI for proportion= 
P±Z 1-0.05/2 ×√𝑃(1−𝑃)/𝑛 ) for the association between the 
seroprevalence of toxoplasmosis in veterinary students with 
the others. The odds ratio (OR) was calculated by [(N of 
positive vet students)( N of negative other students)] / [(N of 
positive other students)( N of negative vet students).

Results

The results of the present study showed that 34.7% (95% 
CI: 28.4 - 41 percent) of the examined students of Shahid 
Chamran University were seropositive to T.gondii. The rate 
of infection in veterinary students and the other students 
was 45.7% (95% CI: 37.2 – 54.2 percent) and 18.8% (95% CI: 
10.8 – 26.8 percent), respectively (Table I). Univariate logistic 
regression showed that odds of infection in veterinary 
students in comparison with the others. 

Statistical analysis showed that there was a significant 
difference (p=<0.005) between these students, but veterinary 
students are exposed to the high risk of infection (odds ratio, 
3.62). In seropositive veterinary students, 37 (28.7%) and 
22 (17.1%) students had specific IgM and IgG antibodies 
to T.gondii, respectively, but these data were 4(4.4%) and 
13 (14.4%), respectively in the other group of students. The 
percentage of specific IgM antibodies in veterinary students 
(37/59) was higher compared with that in the other group 
of students (4/17); however, percentage of specific IgG 
antibodies (13/17) was higher in the other students compared 
to that in veterinary students (22/59). 

According to Table II, the seroprevalence rate of T. gondii 
in the years 1 to 6 of veterinary students was 50%, 20%, 
71.4%, 22.2%, 36% and 47.8%, respectively. Statistical analysis 
showed that there was no significant difference between the 
grade of the students and the T. gondii infection. 

Students
Positive 

NegativeIgM IgG Total 
Vet. Students 37 22 59 (45.7%) 70(54.3%)
Others 4 13 17 (18.8%) 73 (21.2%)
Total 41 3 76 (34.7%) 143 (65.3%)

Table I: Comparison of T.gondii infection in veterinary students with the other students

Year
Positive 

NegativeIgM IgG Total 
1 6 2 8(50%) 8(50%)
2 1 1 2(20%) 10(80%)
3 11 9 20(71.4%) 8(28.6%)
4 3 3 6 (22.2%) 21 (77.8%)
5 9 3 12 (36%) 13 (64%)
6 7 4 11 (47.8%) 12 (52.2%)
Total 37 22 59 (45.7%) 70 (54.3%)

Table II: Distribution of T.gondii specific IgM and IgM antibodies in seropostive veterinary students from the first to sixth year academic
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Discussion

Toxoplasmosis has a wide range of prevalence and 
this variability is related to various factors such as, age, 
sociocultural and nutritional habits, contact with animals 
especially cats, climatic and geographical conditions (10, 20). 
Seroepidemiological surveys on T. gondii infection in different 
parts of the world indicate that the prevalence rates range 
from zero to 98% (14). Also, Seroepidemiological survey 
carried out on some parts of Iran such as Shiraz, Busher, 
Mazandaran, Hormozgan, Isfahan, Tehran indicates the 
prevalence rate range of 10% - 68.3% (3, 10, 14, 16). According 
to these studies, the highest infection rate has been reported to 
happen in north provinces of Iran with temperate and humid 
climate; while in south provinces with dry and warm climate, 
this rate decreases considerably, although most studies are 
focused on childbearing age, pregnant women, infants and 
immunodeficient patients. In geographical regions with raw 
meat consumption habits, there is a significant correlation 
between raw to undercooked meat consumption and 
increasing seroprevalence of toxoplasmosis (14). Although 
the total prevalence of toxoplasmosis among chickens was 
36.1% (2) and meat of chicken must be considered as a source 
of infection in human, the infection in ovary and oviduct is 
possible; so, chicken eggs must not be considered as a source 
of infection for human (6); therefore the main infection route 
of toxoplasmosis in Iran may be soil and water contaminated 
by oocysts, because due to the Iranian nutritional habits, raw 
meat is not consumed (14). 

In the present study, statistical analysis showed that there 
was a significant difference (p=<0.005) between veterinary 
students (being in contact with cat or their feces and/or other 
animals) with other students (having no or less contact with 
animals); therefore, veterinary students are exposed to the high 
risk of infection (odds ratio, 3.52). Studies of toxoplasmosis 
seroprevalence have shown a statistical correlation with close 
contact with cats (18). The prevalence of T. gondii infection 
by IFA test was 33.3 percent in Veterinary Medical Research 
Institute (VMRI) personnel and 20.4 percent in veterinary 
students. Through the skin test, the prevalence rate of T. 
gondii infection was 19.4 percent for veterinary students and 
14.9 percent for medical students (20). Although there was 
difference between veterinary students and others, there was 
no-significant difference between veterinary students from 
the first to sixth years, because these students are in contact 
with kinds of animals in each semester. 

Existence of IgM antibody titre indicates the acute 
infection while increasing IgG antibody titre indicates the 
recent and active toxoplasma infection. Finding of anti-
toxoplasma IgG antibody in women of childbearing age 
indicates that these women already have been infected; so, 
they have immunity against toxoplasma infection in their 
future pregnancies (19). The percentage of specific IgM 
antibodies in veterinary students was higher compared 
with that in the other students; however, in case of the other 

students, the percentage of specific IgG antibodies was higher. 
Therefore, these results indicated that the veterinary students 
may be infected in the acute form of toxoplasma infection 
more than the non-veterinary students. This may be due to 
contact with multiple animals during the college.

All of these examined students do not consume raw meat 
and according to the law of Iran, consummation of pork is 
prohibited. According to instructions of all of the university 
in Iran, students cannot keep pets in the dormitory. 
Therefore, it is concluded that these students acquired their 
infections from ingestion of oocysts-contaminated food such 
as vegetables and/or water. But in veterinary students because 
of directly contact to animals, as the results of present study, 
it is expected that infected to toxoplasma gondii more than 
the other students.
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