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Abstract

Toxoplasma gondii is the organism that is responsible for toxoplasmosis disease. Toxoplasma gondii: is a crucial obligate
intracellular parasite of humans and animals worldwide and infects nearly one-third of humanity; the disease can be
severe and can lead to abortion or neonate’s death. In addition, an immunocompromised individual may develop several
syndromes such as encephalitis, chorioretinitis, congenital infection and neonatal mortality. In this study, our objective
is to determine the prevalence of Toxoplasma gondii antibodies through blood transfusion. Therefore, our study was
conducted from 1 May 2010 to 31 of May 2010 among Libyan donors. We tested 164 blood donors from different ages
for Toxoplasma gondii antibodies in Tripoli, a capital city of Libya. The results showed that 33.5% of blood donors had
positive IgG antibodies. Therefore, this study suggest blood screening with high-performance techniques for
Toxoplasma gondii before blood transfusion should be routinely done to avoid severe complications.

Keywords: Toxoplasma gondii; Donor; Tripoli

1. Introduction

Toxoplasmosis is a zoonotic disease caused by an intracellular parasite called Toxoplasma gondii (1), which was first
reported in 1908 by Nicolle and Manceaux in a North African rodent, gundi (Ctenodactylus gundi), in Tunisia (2). The
parasite has two steps life cycle. In the cat, the sexual stage took place. However, the asexual stage appears in mammals
and birds (3,14). A study estimated that a third of the world's human population is exposed to the infection with
Toxoplasma (4). Several animals as well can be infected. As a result, the human can be infected and considered the
intermediate host of the obligate intracellular parasite (T. gondii). However, cats are the definitive host to Toxoplasma
gondii, and counted as the primary human infection source (1). The primary infection is mostly asymptomatic in
pregnant women (5) and can cause abortion to pregnant women or animals (6).

The parasite can cross the placenta, infect the fetus, and cause mental retardation or other complication, eventually
leading to fetal death. (5). Moreover, Toxoplasmosis is opportunistic and can cause severe complications to
immunocompromised individuals (1). Toxoplasma gondii is usually transmitted by ingesting contaminated food with
oocysts or eating raw meat (6) and from mother to child through the placenta (7) it has been estimated that 30% are at
high risk of infection during the third trimester of pregnancy (8). However, it is also transmitted through blood
transfusion (7) or organ transplantation (7). Blood donors who had an acute infection can transmit the disease to the
receipt individuals (7). Rad et al. 2016 mentioned that out of 20,964 blood donors were screened for Toxoplasma
antibodies during the period from 1980 to 2015, so they found that the seropositivity of antibodies was 33% (9).
However, the highest and lowest of toxoplasma antibodies were found in Africa and Asia. For example, in Ethiopia, 73%
had the highest percentage of seropositive results; in contrast, Namibia had the lowest prevalence, 1% was found (9).
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Due to the simple transmission route, as described either through contaminated food or uncooked meat, we expected
availability of Toxoplasma gondii antibodies in blood donors could lead to many undesirable complications.

Objective

To determine the prevalence of Toxoplasma gondii antibodies among Libyan blood donors who attended Tripoli health
centers.

2. Methods

This study was conducted in the endemic disease center in Tripoli. Samples were collected from three different health
centers area (El Zawia street hospital, Al Jalaa hospital, and Abu Salim hospital). A total of 164 randomly collected
donors' blood of different ages ranged from 18-52 years old with a mean age of 35 years. However, the venous blood
samples were collected in a container free from anticoagulants. Samples were centrifuged at 3000 for 10 minutes, and
serum was separated and stored at -20 until further analysis. Our data revealed that most blood donors were in the age
group from 25 to 31 years. The study was conducted from 1 May 2010 to 31 May 2010 among Libyan donors. All donor
individuals were given a questionnaire before blood collection, which sought information for each donor about a name,
age, sex, occupation, residence, in addition to surgical history, blood transfusion, food habits, and animal contact. Out of
the 164 subjects who were approached to participate in the study, all donors (100%) provided full information included.
Rapid toxoplasmosis biokit reagent (Toxocell Latex) was used in this study to search for the presence of toxoplasma
antibodies.

2.1. Components

Latex reagent, suspension of polystyrene latex particles coated with Toxoplasma gondii soluble antigen in a buffer
containing bovine serum albumen.

2.2. Positive control

Diluted human serum containing rabbit IgG anti Toxoplasma. When the latex reagent is mixed with the serum, if the
serum contains approximately more than 10lu/ml of toxoplasma antibodies, a clear agglutination zone will appear.

2.3. Negative control

Non-reactive diluted human serum.

2.4. Procedure technique

On a specific slide drop of 50 ul of the serum was placed on one section of the side as well as one drop of control onto
the other section of the slide. A drop of latex was mixed with the sample. Then the slide was placed on shaker for 5
minutes. Data were analyzed with computer software SPSS (Statistical Package for Social Science), version 15. SPSS Inc.,
Chicago, IL).

3. Results

Overall, 164 blood donors participated in the current study with a mean age of 35. All donors were males, and the
majority (41.5%) were in the age group between 25-31. Most donors (76 or 46.3 %) were unemployed or farmer. As a
result, Seroprevalence of Anti-T. gondii antibodies were found 17.1% in individuals who were unemployed or farmer.
However, in general, antibodies were found in the serum of 55 out of all blood donors. Of these, 55 cases, only 7 donors
received a blood transfusion in past, and 3 people tested seropositive for T. gondii antibodies. Seropositivity in 15
individuals with animal contact was 46.66% versus 53.33% seronegative; this positive seropositivity represented 4.3%
of all blood donors in different sociodemographic.

Data represented donated individuals from different areas in Tripoli city. The majority were from Abu Salim Hospital
and Al Jalaa Hospital. There was a significant effect (P<0.05) between seropositivity and collection places, which might
be affected by different sample numbers in different places.

Occupation showed high prevalence of Toxoplasma gondii in unemployed compared with the other jobs. Although the

sample size in this group was highest which reflected high infected group but also, we might consider this group was
less educated than other groups.
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Table 1 The distribution of donors, depending on the source of blood samples.

Health care Centre Results Total
Seropositive Seronegative

Abu Salim Count 20 62 82

% of Total 12.2 37.8 50.0%
Aljalaa Count 31 41 72

% of Total 18.9 25.0 43.9%
El Zawia street Count 4 6 10

% of Total 2.4 3.6 6.1%
Total Count 55 109 164

% of Total 33.4% 66.4 100.0

Data represented donor individuals from different areas in Tripoli city. The majority were from Abu Salim Hospital and
Aljalaa Hospital. There was a significant effect (P<0.05) between seropositivity and collection places, which might be
affected by different sample numbers in different places.

Table 2 The distribution of age grouping of the population in blood donors.

Donor age Results Total
Seropositive Seronegative
18- 24 Count 17 20 37
% of Total 10.4 12.2 22.6
25-31 Count 20 48 68
% of Total 12.2 29.3 415
32-38 Count 14 26 40
% of Total 8.5 15.9 24.4
39-45 Count 4 12 16
% of Total 2.4 7.3 9.8
46 - 52 Count 0 3 3
% of Total 0 1.8 1.8
Total Count 55 109 164
% of Total 335 66.5 100.0

Higher prevalence of Toxoplasma gondii in the age group 25-31 years old when compared to the age group between 39-
45 old. In general, 33.5% tested positive whereas the remaining 66.5% were negative.
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Table 3 The relation between seropositivity and donor's occupation.

Occupation Result Total
Seropositive Seronegative

Engineer Count 0 2 2

% of Total 0 1.2 1.2
Unemployed Count 28 48 76

% of Total 171 29.3 46.4
Military Count 5 6 11

% of Total 3.0 3.7 6.7
Employee Count 18 49 67

% of Total 11.0 29.9 40.9
Students Count 4 4 8

% of Total 2.4 2.4 “4.9
Total Count 55 109 164

% of Total 335 66.5 100.0

Occupation showed high prevalence of Toxoplasma gondii in unemployed compared with other jobs. Although the
sample size in this group was highest which reflected high infected group but also, we might consider this group was
less educated than other groups.

Table 4 The distribution of individual depends on animal contact.

Animal contact Results Total
Seropositive | Seronegative
Yes Count 7 8 15
% of Total 4.3 4.9 "9.1%
No Count 48 101 149
% of Total 29.3 61.6 90.9%
Total Count 55 109 164
% of Total 33.5% 66.5 100.0

Out of 164 blood donors, 15 were in contact with animals, which showed 7 people had positive Toxoplasma antibodies,
confirming that animals are a significant risk factor of infection.
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Table 5 The relation between seropositivity and donor's blood group.

Blood groups Results Total
Seropositive Seronegative

A- Count 9 4 13

% of Total 5.5 2.4 7.9
A+ Count 11 22 33

% of Total 6.7 13.4 201
AB- Count 0 1 1

% of Total 0.0 0.6 0.6
AB+ Count 3 3 6

% of Total 1.8 1.8 3.7
B- Count 2 2 4

% of Total 1.2 1.2 2.4
B+ Count 11 23 34

% of Total 6.7 14.0 20.7
0- Count 19 54 73

% of Total 11.6 329 44.5
Total | Count 55 109 164

% of Total 335 66.5 100.0

Data represented different blood groups. Results showed significant (P <0.05) effect between blood group and
seropositive. This effect could be due to different sample size variation collected from different places.

Table 6 The relation between seropositivity and blood transfusion.

Blood transfusion Results Total
Seropositive | Seronegative
Yes Count 4 3 7
% of Total | 2.4 1.8 43
No Count 51 106 157
% of Total | 31.1 64.6 95.7
Total Count 55 109 164
% of Total | 33.5 66.5 100.0

Data showed that only 7 individuals received a blood transfusion in the past. As a result, we found that 4 cases tested
positive for Toxoplasma antibodies. Therefore, suggested potential care should be considered, including screening for
Toxoplasma antibodies in blood donors.

4. Discussion

Identification of T. gondii could be by serologic tests or PCR (Polymerase chain reaction through amplification of specific
nucleic acid sequences). After infection, IgM antibodies may appear in the blood earlier and disappear rapidly. However,
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IgG can also appear early and could persist for life (10). Therefore, a selection of a specific method for the diagnosis of
Toxoplasma gondii antibodies is recommended. Different medical methods are sometimes needed to determine whether

or not a patient has been presumably infected within the distant past or has been recently infected. The practitioner

and clinical laboratories should be aware of these issues and consult reference laboratories if the requirement arises.

Infection by Toxoplasma gondii during pregnancy could lead to severe complications either for the fetus or infants, while

in the immunocompromised, severe complications could have resulted. Moreover, some studies showed positive results

of Toxoplasma antibodies in individual blood donor’s individual, which was the main target in this study. Therefore, our

main objective in this study is to search for the prevalence of Toxoplasma antibodies in blood donors. Our study showed

that out of a total of 15 blood donors who lived or were in contacted with animals (46.6%) had seropositivity

of Toxoplasma gondii antibodies, and the remaining (53.4%) had not. As a result, there was no statistical association. A

similar study conducted in Benghazi reported that 47.7% of pregnant women tested positive for the Toxoplasma

antibody whereas, in Tripoli, the prevalence was reported as 38.5% (11). In Libya also, abortions in 38.5% of women

were found to be seropositive; 36 (66.6%) were positive IgG antibodies, 12 (22.2%) had both IgG and IgM antibodies,
whereas 6 (11.1%) for IgM. Moreover, recurrent abortion was found in women who had IgG-positive (4). In the
current study, 33.5% of blood donors had positive antibodies in their serum. In contrast, In Nigeria, the prevalence of
T. gondii was found in 49 (19.8%) out of 249 blood donors. However, the majority (58%) was in the age group of
29-39 years old (12), which is similar to our study in which the majority of infected individuals were in the age group
of 25 - 31 years old. This is because blood donors in this age group prefer to eat fast food and barbeque meat, which
may be contaminated with oocysts of T. gondii. Another important finding in our study higher prevalence of
Toxoplasma antibodies in unemployed people with low education rather than the engineers or students groups,17.1%
vs. 0% and 2.4% respectively, which confirmed education is an important factor in reducing the spread of the
infection. This study showed that more than 4% of the healthy blood donors in the Tripoli area were in contact with
animals that tested positive for Toxoplasma antibodies, and 2.4% that received a blood transfusion tested positive.
This confirmed that both infected animal contact and blood transfusion are associated with Toxoplasma gondii
transmission. In Egypt, 155 out of 260(59.6%) blood donors screened for T.gondii antibodies in Mansoura University
hospital showed seropositive for IgG; however, in our study 55 (33.5%) out of a total of 164 subjects were had positive
antibodies (13). In India, the prevalence of IgG and IgM antibodies was 51.8% and 5% respectively (14).

5. Conclusion

T. gondii antibodies' prevalence was observed in people of low education and in people who consume undercooked
meat, vegetables, or fruit. This study highlights that T. gondii is prevalent among healthy blood donors in Tripoli health
centers. Toxoplasmosis can cause serious complications, especially to those with an immunocompromised system.
Therefore, there is a need for T. gondii screening tests to be involved in the blood donation scheme to ensure safe blood
transfusion.
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