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Toxoplasma gondii Exposure and the Risk of Schizophrenia
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Background: Schizophrenia is a major psychiatric disorder with a deeply destructive pathophysiology. There are evidences to indicate
that infectious agents such as Toxoplasma gondii may play some roles in etiology of the disorder.

Objectives: The current study aimed to determine the association between T. gondii exposure and the risk of schizophrenia.

Materials and Methods: T. gondii IgG antibodies of 100 patients with schizophrenia as well as 200 healthy volunteers were assessed. The
subjects also completed demographic questionnaires. Data was analyzed using the chi-square and Fisher exact tests.

Results: The analyses confirmed the significant differences between healthy women and ones with schizophrenia (P = 0.001) as well as
between males and females with schizophrenia (P=0.009) in IgG positivity.

Conclusions: The present study supported the contamination with T. gondii as a risk factor for schizophrenia just in women.

Keywords: Toxoplasma gondii; Schizophrenia; Toxoplasmosis; Parasite; Enzyme-Linked Immunosorbent Assay; Iran

1. Background

Schizophrenia is a major psychiatric disorder with
a deeply destructive pathophysiology, with effects on
thought, perception, emotion, and behavior (1). It is a
psychotic disorder with devastating consequences for pa-
tient, his or her family, and society at large (2); it is one of
the most difficult syndromes in definition, etiology and
treatment (3). Although it is known as a single disease,
the symptomology, course, and outcome of this disease
vary in different individuals (3). Its pathophysiology and
etiology are complicated and unclear and the ambigui-
ties in pathogenesis of the disorder underlie our inability
to use prevention strategies or effective treatments (4). Ef-
fectiveness of the existing interventions in controlling
the disorder is relative and about half of the cases are
described as poor outcomes (2). Such defects could be
a great barrier in the way of discharging patients from
psychiatric hospitals and even putting them in the facili-
ties cycle anticipated for this purpose by the psychiatrics
community (1, 2).

The researches’ clarifications of the existing ambigui-
ties in etiology of schizophrenia continue in various ar-
eas.There are evidences to indicate that infectious agents
may play some roles in etiology of the disorder; some of
them have pointed to the role of Toxoplasma gondii in-
fection (5-11). Infection with T. gondii is one of the most
common parasitic infections in humans as well as other

warm blooded vertebrates including birds, livestock, and
marine mammals (12, 13). Humans commonly become in-
fected by consumption of undercooked or raw meat con-
taining tissue cysts or by accidentally ingesting oocytes
presented on vegetables contaminated with cat faces (14),
or consumption of contaminated drinking water (15).
After a short phase of acute toxoplasmosis, the infection
becomes latent and gets encysted in the central nervous
system and muscle tissues, probably for the whole life
of the infected host (16, 17). The parasite has the ability
to alter the behavior of its intermediate host to increase
its transmission (3). Evidences suggest that the parasite
affects the synthesis of neurotransmitters, especially do-
pamine, in infected individuals, which could lead to per-
sonality changes (18-22), psychotic symptoms (23), and in
some cases neurological and psychiatric disorders (24).
Infected rodents also have been found to experience be-
havioral changes and cognitive dysfunctions (21, 25). Be-
sides the studies that directly indicated the association
between Toxoplasma infection and increased incidence of
schizophrenia, some indirect evidences also pointed to
the role of T. gondii in etiology of schizophrenia (26, 27).
Haloperidol (an antipsychotic drug) and valproic acid (a
mood stabilizer), used in treatment of mental illnesses
including schizophrenia, can prevent the development
of T. gondii-associated behavioral and cognitive altera-
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tions (28); in contrast, there are some results that chal-
lenge the plausibility of this association (29, 30).

In spite of the high prevalence of toxoplasmosis in Iran
(31), few researches have been conducted in this field. Two
studies regarding toxoplasmosis and schizophrenia have
been carried out in Iran. Hamidinejat et al. (23) reported
that the positivity rate of anti-T. gondii IgG antibodies
among individuals with schizophrenia was significantly
higher than that of healthy controls. Saraei-Sahnesaraei
et al. (29), whereas, did not find any significant differ-
ences in seroprevalence of toxoplasmosis between indi-
viduals with schizophrenia and healthy controls. Due to
the existence of conflicting results in general, and few
conducted researches in Iran in particular, the present
study was performed to evaluate Toxoplasma infection in
patients with schizophrenia and compare it with healthy
controls. More knowledge about the pathogenesis of the
disorder would result in more effective prevention and
treatment strategies.

2. Objectives

Studies in the world indicated different results regard-
ing the association between T. gondii exposure and the
risk of schizophrenia. The current study aimed to deter-
mine this association.

3. Materials and Methods

This study was carried out during 2011-2012. It consisted
of 100 patients (65 males and 35 females) with a mean age
of 36.39 years old (SD =10.28, range: 20-65) who attended
Golestan Educational Hospital in Ahvaz, Iran, and were
diagnosed with schizophrenia disorder, as well as 200
healthy volunteers including 96 males and 104 females,
18 to 52 years old (mean age of 25.04), who had no history
of schizophrenia disorder. The participants were divided
into five groups based on their ages (< 20, 20-29, 30-39,
40-49, and > 50 years old).

The patients’ diagnoses were made through the Struc-
tured Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders, fourth edition (DSM-IV-TR)
by at least two psychiatrists. The subjects of two groups
were not immune-deficient and did not have any other
major psychiatric disorder or neurological disease. They
did not have any clinical symptoms of acute toxoplasmo-
sis. All the subjects or their legal guardians gave informed
consents before participation in the study and complet-
ed the questionnaire to provide demographic data about
ethnicity, gender, age, level of education, marital status
and employment. The study was approved by the ethical
committee of the university.

3.1. Serological Test for Toxoplasmosis

A5-mL blood sample was taken from each subject for se-
rological analysis. The blood samples were centrifuged at
3000 rpm for 20 minutes to procure clear supernatants.
The sera were kept at -20°C until the analysis (32). The

IgG antibodies in two case and control groups were mea-
sured by ELISA technique (Torch-IgG, Trinity Biotech Com-
pany, USA) according to the manufacturer’s instructions.

3.2. Statistical Tests

Data were analyzed using chi-square and Fisher’s exact
tests. The odds ratios (OR) with 95 confidence intervals
(95 CI) were also determined. The probability level of 0.05
was accepted as statistically significant. Statistical analy-
ses were carried out using SPSS version 16.

4.Results

In this study, the seroprevalence of anti-T. gondii IgG
antibodies were evaluated in 300 subjects. Latent toxo-
plasmosis was diagnosed in 87 (29) subjects and 213 (71)
participants were toxoplasma-negative. Among the sero-
positive subjects, 45.97 (n = 40) were female and 54.02 (n
= 47) were male. Frequencies of the participants’ demo-
graphic features are listed in Table 1.

Table 1. Frequencies of the Participants’ Demographic Features 2

Feature Frequency
Patients Control Total
Group Group
Toxoplasma gondii
Positive 34 (34) 53(26.5) 87(29)
Negative 66 (66) 147 (73.5) 213 (71)
Gender
Female 35(35) 104 (52) 139 (46.3)
Male 65(65) 96 (48) 161(53.7)
Residence
Urban 76 (76) 163 (81.5) 220 (80)
Rural 24 (24) 37(18.5) 55 (20)
Marital status
Single 64 (64) 144 (72) 208(69.3)
Married 27(27) 56 (28) 81(27.2)
Divorced/widowed 9(9) 0 9(3)
Level of education
Grade school 70 (70) 23 (11.5) 93 (31)
12 years/High school 19 (19) 20 (10) 39 (13)
University degree 11 (1) 157 (78.5) 168 (56)
Ethnicity
Fars 18 (24) 72 (36) 90 (32.49)
Arab 39(39) 57(28.5) 96 (33.12)
Lor 40 (40) 46 (23) 86(24.6)
Other 3(6) 25(8) 28(6.3)
Age,y
<20 0 21(10.5) 21(7)
20-29 31(31) 85 (42.5) 116 (38.7)
30-39 35(35) 50(25) 85(28.3)
40-49 23(23) 23 (11.5) 46 (15.3)
>50 11(11) 21(10.5) 32(10.7)

3 Data are presented as No. (%).
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Table 2. Analysis of Anti-Toxoplasma gondii IgG Antibodies in Patients With Schizophrenia and Control Group 2

Patients Group, No. (%) Healthy Individuals, No. (%) Sig. b OR CI95
Gender
Male 16/65 (26.61) 31/96 (32.2) 03 0.68 0.33-1.39
Female 18/35 (51.42) 22[104 (21.1) 0.001 3.94 1.75-8.89

2 Abbreviations: CI, confidence interval; OR, odds ratio.
Significance.

The difference in seropositivity between the patients
and the control group was also analyzed separately for
men and women. As seen in Table 2, no significant differ-
ence was found between the IgG levels of male patients in
the two groups (P =0.3). However, the difference between
the female patients and the female control group in prev-
alence of T. gondii infection was statistically significant (P
<0.001).

Of the 100 patients, anti-T. gondii IgG antibodies were
present in 31.3 (21/67) of those with paranoid type schizo-
phrenia, 42.8 (3/7) of cases with catatonic type, 33.3 (6/18)
of undifferentiated type and 33.3 (1/3) of patients with re-
sidual type. None of the patients with the disorganized
type was seropositive. The difference in infection rate
among the subtypes was not statistically significant (P =
0.5). Serological analyses also confirmed no significant
increase in IgG levels in patients with first-episode schizo-
phrenia disorders (13/30) compared with those with re-
current episodes (18/67) (P > 0.05). The prevalence of T.
gondii infection in patients was analyzed with respect of
gender and residential area. The seroprevalence of anti-
T. gondii IgG antibodies in male and female patients with
schizophrenia disorder was 26.6 and 51.4, respectively.
The difference between male and female patients was sta-
tistically significant (P=0.009) (Table 3).

The prevalence of T. gondii infection in patients living
in urban and rural areas was 28.07 and 22.2, respectively;
the difference was not significant (P =0.7). The seropreva-
lence of T. gondii infection in the five age groups was 0,
32.2,40,26,and 36.3, respectively; in the healthy individu-
als it was 33.3, 24.7, 24,30.4, and 28.5, respectively. The dif-

ferences in infection rate among the age subgroups were
not statistically significant (P > 0.05). Comparing the se-
roprevalence adjusted by age, the differences between
patients and healthy participants were not significant in
any of the age subgroups (Table 4).

5. Discussion

The present study was conducted to evaluate the asso-
ciation between Toxoplasma infection and schizophrenia
disorder. Most of studies conducted in various parts of
the world compared males and females together with
the other groups. Here, we compared samples of males
and females separately. This provided more clarity in the
research, as gender is removed as a potential confound.
The analyses confirmed significant differences between
female healthy controls and female patients with schizo-
phrenia disorder (P = 0.001), and between male and fe-
male patients with schizophrenia disorder (P = 0.009)
in IgG positivity. However, there was no significant dif-
ference in prevalence of anti-T. gondii IgG antibody be-
tween male and female individuals in the healthy group.

Table 3. Distribution of Latent Toxoplasmosis in Clinical Course
in the Schizophrenia Group ab

Patients Group 2 Sig.© OR CI

Male Female
16/65(26.6) 18[35(51.4) 0.009 0.3 0.12-0.73

4 Abbreviations: CI, confidence interval; OR, odds ratio.
Data are presented as No. (%).
Csignificance.

IgG-positive

Table 4. Distribution of Latent Toxoplasmosis According to Age in Patients With Schizophrenia and Healthy Controls 2

Patients Group, No. (%) Healthy Individuals, No. (%) Sig. b OR CI95
Age,y
<20 0(0) 7/21(33.3)
20-29 10/31(32.2) 21/85 (24.7) 0.4 1.45 0.59-3.5
30-39 14/35 (40) 12/50 (24) 0.1 21 0.82-5.3
40-49 6/23(26.08) 7/23(30.4) 1 0.8 0.22-2.9
>50 4[11(36.3) 6/21(28.5) 0.7 1.4 03-6.7

2 Abbreviations: CI, confidence interval; OR, odds ratio.
Significance.
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Sex-determined changes in kinetics and quantities of
cytokine production during Toxoplasma infection may
in part explain these sex differences. As shown in animal
studies, higher levels of interferon-gamma (IFNg) are
produced by spleens of male mice than those of female
mice in the early stages of Toxoplasma infection. Rapid re-
sponses to T. gondii infection with high levels of IFNg and
tumor-necrosis factor-alpha help male mice to control
parasite multiplication. Interleukin-10 may also be of im-
portance in down-regulation of the parasite. Higher cyst
burdens in female mice may be caused by the inability to
respond as quickly as their male counterparts in terms of
[FNg production (33).

Our findings were in contrast with the investigation
conducted by Xiao et al. (30), which demonstrated that
seroprevalence of anti-T. gondii IgG was not significantly
different between males and females with psychiatric
disorders including schizophrenia disorder. According
to the literature research, the intervention studies (28,
34) and some direct studies (5-11, 23) support the link
between toxoplasmosis and schizophrenia. However, re-
sults of the researches conducted by Saraei-Sahnesaraei
et al. (29) and Xiao et al. (30) showed no correlation be-
tween T. gondii infection and schizophrenia.

The possible reason for different findings obtained from
the studies of T. gondii and schizophrenia may be related
to T. gondii genotypes. This protozoan has genotypes that
are different in terms of virulence, and geographical rep-
lication of T. gondii genotypes may be different; distinct
neuropathogenic potentials have been found in different
genotypes of T. gondii (35). In contrast with some previ-
ous studies (7, 29), in our study, the proportion of sero-
positive subjects was not significantly different between
the first-episode patients (43.3) and those in the next
episodes (26.8). In the research of Hamidinejat (23), the
prevalence of anti-T. gondii IgG antibodies in first-episode
patients with schizophrenia disorder was not significant-
ly different from the control group. No significant differ-
ences were detected between the subtypes of schizophre-
nia disorder in the present research.

We also did not find significant difference in seropreva-
lence of anti-T. gondii IgG between individuals living in
urban and rural areas. Based on this result, residential
area has no effect on the risk of the toxoplasmosis. In
the research of Xiao et al. individuals living in urban and
rural areas in the northern part of China, similarly, did
not have significant difference in the infection rate (30).
In contrast, Yuksel et al. and Kolbekova et al. reported an
association between residences in a small town/village
and toxoplasmosis (6, 36). In the current study, the dif-
ferences in latent toxoplasmosis were not statistically
significant among the five age subgroups, as well as the
healthy group. There were not significant differences
between the patients’ group compared with the healthy
controls in anti-toxoplasmosis IgG antibodies in each dif-
ferent age subgroups. Xiao et al (30) also found that the
differences in infection rates among age groups (< 20,

20-29, 30-39, 40-49, and > 50 years) were not statistically
significant.

In conclusion, the present study supported the contam-
ination with T. gondii as a risk factor for schizophrenia
disorder just in females. It is suggested to study larger
samples and conduct better controlled studies in further
investigations to determine the precise relationship be-
tween these two disorders. Our study also suggests as-
sessing the influence of different parasite genotypes on
increased risk of schizophrenia disorder.
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