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Abstract 
Toxoplasmosis is a wide distributed opportunistic infection caused by Toxoplasma gondii. This was a cross-
sectional study of T. gondii antibody titer, which was conducted from June 2003 to August 2004 on renal 
transplant recipients in Iran. A total of 551 serum samples were obtained from randomly selected population 
referred from different areas all over the country to Shafa Central Clinic in Tehran. Patient’s information was 
recorded in a questionnaire before sampling. Two samples of finger-prick blood were collected from each 
person and antibody titer against Toxoplasma was assessed by Indirect Fluorescence Antibody (IFA) tech-
nique on serum samples. Totally 39 cases (7.1%) of samples were positive for antibody by the titer of 1: 20 
and higher. On investigation of risk factors, no significant difference was found between consumption of un-
der-cooked meat, close contact with animals, and the source of drinking water and seropositivity rate of 
toxoplasmosis. The relatively low seroprevalence rate of Toxoplasma infection shows the successful ap-
proaches to awareness of transplant recipients about the potential risks of acquisition of infectious diseases 
due to regular administration of suppressive drugs. However, the regular surveillance through serological 
screening of Toxoplasma antibody in kidney transplant recipients is advisable. 
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Introduction 

 
oxoplasma gondii is a coccidian para-
site of the phylum Apicomplexa that 

can infect humans and a broad spectrum 
of warm-blooded animals serving as inter-
mediate hosts (1). Toxoplasmosis is a wide 
distributed opportunistic infection around 
the world, which might be influenced by 
factors of human behavior, sanitary situa-
tion, and climate conditions (2). Although 
toxoplasmosis generally is asymptomatic 
in otherwise healthy individuals, its dev-
astating manifestations in im munocompro-
mised individuals, including patients receiv-
ing immunosuppressive therapy with corti- 

costeroids, accentuate the need for monitor-
ing and management of toxoplasmosis in 
these patients (3). Because of the continuous 
administration of immuno-suppressive drugs 
among renal transplant recipients, they 
are prone to acquire many opportunistic 
parasite infections; one of the most com-
mon organisms among them is T. gondii (4). 
Diagnosis of toxoplasmosis in humans is 
usually made by serological, histological, 
and molecular methods, or by some com-
bination of the above (5). The use of se-
rologic tests to show specific antibody to 
T. gondii is the primary and the most 
common approach to diagnosis. There are 
numerous serological procedures avail-
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able for the detection of specific antibod-
ies to Toxoplasma such as IFA (6). 
The objective of this study was to deter-
mine the seropositivity rate of Toxoplasma 
antibody in the renal transplant recipients 
using IFA method.  
 

Materials and Methods 
 
Study population     
This was a cross-sectional study, which 
was conducted at the laboratory of serol-
ogy of protozoa, School of Public Health, 
Tehran University of Medical Sciences, 
from June 2003 to August 2004. The peo-
ple included in this study were residents of 
different areas all over Iran. A total of 551 
serum samples were obtained from ran-
domly selected patients referred to the 
Shafa Central Clinic for renal transplant 
patients, in Tehran. Each case was asked to 
fill out a questionnaire including demo-
graphic and baseline data and socioeco-
nomic conditions.  
Laboratory methods      
Two samples of finger-prick blood were 
collected from each person in heparinized 
microhematocrit tubes. Serum samples 
were stored at -20 ºC until being examined. 
The antibody titer against Toxoplasma was 
assessed by IFA technique using Fluo-
rescein labeled anti-human globulin 
(AHG*). Serum dilutions of 1:  20, 1: 100, 
and 1:200 were prepared from each sam-
ple to be tested. If positive, further serial 
two-fold dilutions were tested. All prepared 
slides were examined under a Zeiss fluo-
rescent microscope. Titers of 1: 20 and 
above were considered as positive (7). 
Statistical methods     
Data were analyzed using SPSS (version 
12) software. Significance of difference was 
analyzed by chi-squared and Fisher’s ex-
act tests. Odds ratio was calculated when-

ever it needed. P< 0.05 was considered 
significant.  

 
Results 

 
Totally 39 cases (7.1%) were positive for 
specific antibody by the titer of 1: 20 and 
above (Table 1). The difference between 
female and male subjects was not statisti-
cally significant (Table 2). The odds ratio 
of being male to female in acquiring the 
Toxoplasma infection was not different in 
a confidence interval of 95%.   
There was no significant difference between 
seropositive subjects with and without closed 
contact with domestic animals (Table 2).  
Analysis of water source revealed that there 
was not significant difference between 
individuals who had pipeline water source 
and who had unfiltered water in seroposi-
tivity rate (Table 2).  
People who consumed under cooked meat 
showed no significant difference with 
people who did not, in rate of Toxoplasma 
antibody development (Table 2).  
The effect of previous chronic diseases 
(such as blood pressure and diabetes), the 
influence of educational level, and the 
type of house (apartment or villa) of the 
population under study on seropositivity 
rate of Toxoplasma antibody have also 
been studied. No seropositivity significant 
relationship was found with these factors. 
The age distribution of population under 
study according to Toxoplasma seroposi-
tivity is outlined in Fig. 1. Accordingly, the 
same trend as general non-infected popula-
tion is observed in seropositive patients, 
so that the higher positive titer of antibody 
could be seen with patients in the age 
range of 35-50 yr (middle-aged) (P< 0.05).  
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Table 1: Distribution of Toxoplasma antibody titers in renal transplant recipients using IFA method in 
 2003-2004* 

 
Frequency  

Antibody Titer Number percent 

<1:20 (Neg) 512 92.9 

1:20  18 3.3 

1:100  15 2.7 

1:200  6 1.1 

Total 551 100 

* Titer of 1:20 and above regarded as probability of Toxoplasma gondii infection 
 

Table 2: Seroprevalence of toxoplasmosis by baseline characteristics and possible risk factors in renal 
transplant recipients using IFA method* 

 
Toxoplasma seropositivity  

Characteristics/ Risk 
factors Total 

n 
Positive 
n (%) 

Negative 
n (%) 

 
P value† 

 
Odds ratio 

Gender 
-Male 
-Female 

 
325 
226 

 
25 (7.7) 
14 (6.2) 

 
300 (92.3) 
212 (93.8) 

 
0.5 

 
1.24 

(95% CI: 0.66-2.3) 

Animal contact 
-Yes 
-No 

 
71 

480 

 
4 (5.6) 

35 (7.3) 

 
67 (94.4) 
445 (92.7) 

 
0.61 

 
0.76 

(95% CI: 0.26-2.2) 
Water source 
-Pipeline 
-Unfiltered 

 
549 

2 

 
39 (7.1) 
0 (0.0) 

 
510 (92.9) 

2 (100) 

 
0.69 

 

Taking undercooked meat 
- Yes 
- No 

 
23 

528 

 
2 (8.7) 

37 (7.0) 

 
21 (91.3) 
491 (93.0) 

 
 

0.76 

 
1.26 

(95% CI: 0.29-5.6) 

Chronic disease 
- Yes 
- No 

 
423 
128 

 
33 (7.8) 
6 (4.7) 

 
390 (92.2) 
122 (95.3) 

 
0.23 

 
1.7 

(95% CI: 0.7-4.2) 

Education 
- Illiterate 
- Primary 
- Secondary  
- High  
- University  

 
101 
175 
93 

123 
59 

 
7 (6.9) 

14 (8.0) 
7 (7.5) 
5 (4.1) 

6 (10.2) 

 
94 (93.1) 
161 (92.0) 
86 (92.5) 
118 (95.9) 
53 (89.8) 

 
0.6 

 

House 
- Apartment 
- Villa  

 
262 
289 

 
20 (7.6) 
19 (6.6) 

 
242 (92.4) 
270 (93.4) 

 
0.62 

 
0.85 

(95% CI: 0.44-1.6) 

Total  551 39 (7.1) 512 (92.9)   
 

 * Titer of 1:20 and above regarded as probability of Toxoplasma gondii infection 
 † Results of χ2 test and Fisher’s exact test by P value of <0.05 as significant difference 
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Fig. 1: Age distributions of population contribute to the serologic study of Toxoplasma infection in renal 
transplant recipients (titer of 1:20 and above regarded as probability of Toxoplasma gondii infection) 

 
 

Discussion 
 

Toxoplasmosis is a well-known oppor-
tunistic infection of worldwide distribu-
tion in immunocompromised patients. T. 
gondii infection regularly triggers specific 
antibody development, which varies con-
siderably among different geographic ar-
eas and among individuals within a given 
population. The use of serologic tests to 
show specific antibody to T. gondii is the 
primary method of diagnosis. IgG anti-
bodies usually appear within 1 to 2 weeks 
of acquisition of the infection, peak within 
1 to 2 mo, decrease at variable rates, and 
usually persist for life (8). 
Several epidemiological studies reported 
a broad range of serologic prevalence of 

Toxoplasma antibody titers among resi-
dents of different localities of Iran (9-13). 
According to Assmar et al. (9) a total of 
51.8% of more than 13000 serum samples 
collected from 12 provinces in Iran showed 
positive Toxoplasma antibody using IFA 
method. This is ranged from 20.5% in 
Mazandaran Province, northern part to 
2.9% in Hormozgan Province, southern 
part of Iran. The overall seropositive rate 
of 12.8% was found in north-west and 
south-west parts of Iran (12). Study of 
Ghorbani et al. (11) in Caspian Sea area 
revealed that as high as 55.7% of sera 
were positive with titers of 1:20 or above.   
Totally, 7.1% of population under this 
study was positive for antibody by the titer 
of 1: 20 and higher. Low sero-positive rate 
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in our study may be, partially, due to ad-
ministration of immunosuuresive drugs in 
the parasites. In the work of Sukthana et 
al. (32), T. gondii IgG antibodies were 
determined in 200 kidney recipients by 
the Sabin-Feldman dye test and twenty-
two (11%) cases were positive for anti-
body detection. In a previous limited study 
on kidney recipients in Iran sum of 91% 
of 64 patients were positive for Toxoplasma 
antibody using IFA and PCR methods (14).     
Our findings revealed that the age pattern 
is consistent with the highest exposure to 
infection in the middle-aged population. 
A relatively similar age-dependent distri-
bution of Toxoplasma antibody is indi-
cated in the work of Assmar et al. (9). 
The increasing trend in seropositivity is a 
usual finding, which has been reported in 
several studies (12, 15, 16).  
In accordance with sex differences, the 
prevalence was found to be higher in some 
studies in females (12, 15), and sometimes 
in males (17), however, consistent with 
some studies (9, 11, 16) we found no sex 
difference in seropositivity rate.  
Immunosuppressive patients are exposed 
to various possible risk factors, which 
might expose them to Toxoplasma pri-
mary infection or reactivation (18, 19). 
Although some investigators attribute great 
importance to the consumption of under-
cooked meat or contact with cats in high 
seropositivity of antibodies to T. gondii, 
no such significant association was found 
in our study regarding exposure to sources 
of infection (i.e. oocyst or tissue cyst) in-
cluding consumption of under-cooked 
meat, close contact with domestic ani-
mals, and drinking of unfiltered water and 
seropositivity of toxoplasmosis. The lack 
of association between history of contact 
with animals and/or taking under-cooked 
meat and seropositivity was previously 
reported in some studies (13, 20). Neverthe-
less, on the other side are findings, which 

showed such association. In the study of 
Sukthana et al. (32), a statistically signifi-
cant difference between sero-positive and 
sero-negative subjects occurred in the 
history of taking under-cooked meat. Simi-
larly, a significant difference was ob-
tained between seroprevalence and con-
sumption of undercooked meat, contami-
nated vegetables, and contact with animal 
in renal transplant recipients in Iran (14). 
Since infection in humans most com-
monly occurs through the ingestion of 
undercooked meat that contains tissue 
cysts and through the ingestion of water 
or food contaminated with oocysts, pa-
tients should well-informed on the risk of 
exposure to such infective materials. In 
European countries such as France, where 
eating undercooked meat is common and 
the prevalence of the infection is high, 
meat may be an important source of the 
infection (21- 24). In contrast are coun-
tries such as those in Africa and Central 
America, where the ingestion of contami-
nated food products probably accounts for 
infection (16, 25, 26).  
T. gondii infection has been reported be-
tween 1 d and 13 mo after transplantation 
and reactivations have been described up 
to 7 years after transplantation (27-30). In 
Iran, renal transplant donors and recipi-
ents are not routinely screened for toxoplas-
mosis since T. gondii infections in renal 
transplant recipients are thought to be rare. 
In the present study, in comparison with 
other studies, the low prevalence rate of 
infection might show the successful ap-
proaches to awareness of transplant re-
cipients about the potential risks of acqui-
sition of infectious diseases due to regular 
administration of suppressive drugs. In addi- 
tion, the style of life and socioeconomic 
conditions of the studied population, like 
urbanization, should influence the rate of 
antibody development against Toxoplasma 
(2). Health system managers should con-
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tinue to offer education that help preven-
tion of infectious disease as toxoplasmo-
sis in immunosuppressed patients. Improv-
ing the level of knowledge about toxoplas-
mosis and relevant risk factors would have 
obvious influence on the withdrawing the 
infection rate amongst this population. 
Even though apparently the seropositivity 
rate of infection in this group of patients 
is under control, the regular surveillance 
through serological screening of Toxoplasma 
antibody in kidney transplant recipients is 
advisable. In addition, all seronegative 
women should well inform on the risks of 
exposure to T. gondii infection (1, 31).  
We expected the studied transplant re-
cipients be more vulnerable to Toxoplasma 
infection due to regular immunosuppres-
sive drug administration. Present study on 
this population who are originated from 
all over the country showed acceptable 
rate of Toxoplasma infection using IFA. 
Because of useful permanent education, 
none of risk factors showed significant 
involvement in the seropositivity rate. 
Taken as a whole, the low prevalence rate 
of infection might show the successful 
approaches to awareness of transplant 
recipients about the potential risks of 
Toxoplasmosis, although, the regular sur-
veillance through serological screening of 
Toxoplasma antibody is advisable. 
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