
50Open Access Journal of Internal Medicine V1 . I2 . 2018

Introduction
Schizophrenia is a tenacious mind infection that is 
generally first apparent in late immaturity or early 
adulthood and continues along a lifelong course [1]. If 
a bacterial and parasitic agent helps to schizophrenia 
pathogenesis, there are various natural and 
epidemiological prerequisites that the operator must 
satisfy to be a conceivable applicant agent [2]. For 
example, it may be normal that the applicant irresistible 
operator or gathering of specialists show an overall 
conveyance as is comparative for schizophrenia [3]. 

Moreover, given the schizophrenia is likely turmoil of 
neurodevelopment, the planning of presentation to 
a putative irresistible specialist is probably going to 
happen amid eras vital for neurodevelopment [4, 5].

Based on studies, several main agents, infectious 
factors among them, have been offered for 
schizophrenia. The intracellular parasite Toxoplasma 
gondii (T. gondii) is one of these irresistible specialists 
because of its relationship with cerebrum brokenness 
and its neurotropism [6].

Toxoplasmosis is the most frequent protozoa agent 
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Abstract
Introduction: Schizophrenia is a serious neuropsychiatric disease of uncertain etiology. Epidemiological 
and neuropathological studies have also indicated that some cases of schizophrenia may be associated with 
infectious agents. Toxoplasma gondii (T.gondii) is a coccidian parasite found worldwide, that infects nearly one 
third of humanity. To investigate a potential association between Toxoplasma infection and schizophrenia.

Materials and Methods: This research was carried out as case control study on two different groups. Case 
group consisted of eighty-eight who were first hospitalized for schizophrenia. The control population consisted 
of ninety health blood donors referred to Yazd blood bank. We measured the levels of class-specific IgG, IgM, 
antibodies to T. gondii in the serum samples using ELISA method according to manufacture instruction.

Results: There was no significant difference in the age of two groups (38.4±12.8 vs. 39.5±13.5 years). 46 out of 
90 individual in control (51.1%) had IgG antibody higher than 15 Iu/ml and considered protective to T. gondii 
infection. Also 44 out of 88 (50%) in case group had IgG level higher than 15 Iu/ml. There was no significant 
difference in IgG levels in two groups (P=0.4). There was insignificant difference between IgG levels and age. 
Only 4 sera in control and 5 sera in case group were positive for anti-T.gondii from IgM class.

Conclusions: Our findings indicate that T.gondii infections may not play a role in the clinical manifestation of 
patients with schizophrenia. Additional studies will have to elucidate the causative relation between infection 
with T. gondii and psychiatric disorders.
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infecting one third of the global human population 
[7]. This intracellular parasite changes the expression 
of host cell genes (including brain cells) and holds 
on in the form of cysts. These cysts can reactivate 
and discharge organisms by neospread all through 
the host, based on his/her immune condition [8] T. 
gondii’s neurotropism and its effect on dopamine have 
been proved [9] and dopamine unsettling influences 
might be related with insane or mood episodes. The 
effects of parasite is related to brain dysfunction [10].

Almost all previous studies concerning the relation of 
T. g. infection and schizophrenia were based on indirect 
measure ment by investigating antibodies specially 
IgG [6, 11], and the results were uncertain. Serological 
testing for toxoplasmosis relies on investigation of 
immunoglobulin M (IgM) and immunoglobulin G 
(IgG). A positive IgM test is usually a marker of an 
acute infection. However, IgM can persist for several 
times after an acute parasitic infection, therefore, 
making the distinction between an acute and a chronic 
infection challenging. High-IgG-avidity test results in 
patients with positive IgM test titers can establish that 
the patient has been infected for almost 3 months, 
but low-avidity test results alone are not necessarily 
diagnostic of an acute infection [12].

The findings would further help in understanding 
the eti ology of schizophrenia and its relation with 
toxoplasma infection. Therefore, our study will 
provide a better understanding of defining

the possible association between Toxoplasma 
exposure and the risk of schizophrenia in the central 
area of Iran specially Yazd city.

Materials and Methods
Study Population

This case-control study which was conducted in Yazd, 
the capital of Yazd province, central area of Iran. 
Cases were 90 individuals with psychiatric diagnosis 
of schizophrenia based on Diagnostic and Statistical 
Manual of Mental Disorders, who were referring or 
hospitalized in the center for psychiatric disorders in 
Taft County from functions of Yazd. Control subjects 
were consenting, apparently healthy blood donors 
with no history of psychiatric illness or any other 
health problem, frequency-matched with patients. An 
easy census method was used to select these items.

Serological Examination

Blood samples were collected from the study 
population (5ml) and sera were stored at -70 °C until 
use.

For serological examination and detection of antibodies, 
commercial enzyme linked immunosorbent assay 
(ELISA) kits (Dia Plus, Canada) were used according to 
the instructions of the manufacturer. Samples with an 
absorbance value above the cut-off level (greater than 
or equal to 20 IU/ml OD) were considered positive 
about IgG. This value for IgM positive was greater than 
cut off OD value.

Data Collection

In both group, data about age, sex, education, marital 
status, contact with cat and history of psychiatric illness 
or other major health problems were collected at the 
time of blood donation using a brief questionnaire.

In schizophrenia patients, we also noted duration of 
illness, number of hospitalizations, history

of suicide attempts, and history of smoking/drug from 
hospital records. History of suicide attempts were 
defined as explicit statements referring to attempted 
suicide in the patient’s record. Duration of illness was 
defined based on the first occurrence of psychotic 
symptoms as stated in the patient’s history. Age of 
onset of schizophrenia symptoms was calculated 
based on the subtraction of duration of illness from 
the current age.

Statistical Analysis

Statistical analysis was conducted using SPSS 
software (Version 16.0; SPSS, Inc., Chicago, USA). 
The frequency distribution of IgG and IgM antibodies 
in the two groups was statistically analyzed by Chi-
square test. Comparison of mean of IgG antibody level 
in two groups was determined by t-test. Finally, the 
association between age and IgG antibody production 
was performed using t-test.

Results
The age mean in the apparently healthy control 
group was 38.4 ± 12.8 years and in the group with 
schizophrenia was 39.5 ± 13.5 years. The minimum age 
in the control group was 18 and maximum 57 years, 
with a median of 35.5 years. The minimum age in the 
patient group was 20 and maximum 55 years, with a 
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median of 38.5. There was no significant difference 
between the age mean of two groups (P=0.4).

In terms of education, 43 (47.8%) were under the 
diploma, 26 (28.9%) had diplomas and 18 (20%) were 
bachelor and 3 (3.3%) had master’s degree and higher 
while in the schizophrenic group 58 (65.9%) had sub-
diploma, 27 (30.7%) had diplomas and 2 (2.3%) were 
bachelor and only one person (1.1%) had a master’s 
degree or higher. The number of people with the sub-
diploma degrees in the patient group was much higher 
toward the control group and the number of people 
with undergraduate degrees in the apparently healthy 
group was much higher than the patient group.

64 (72.7%) of the patients were male and 24 (27.3%) 
were female. In the healthy control group, 67 (74.4%) 
were male and 23 (25.6%) were female. There was 
no significant difference in gender between the two 
groups (p= 0.2). Four serum samples in the control 
group (three males and one female in the ages of 22,32, 
27, and 52 years old) and five serum samples in the 
patients group of  schizophrenia (three males and two 
females aged 24, 32, 35, 39, 46 years old) contained 

IgM antibody against Toxoplasma gondii, indicating a 
recent infection with this parasite.

In terms of the small number of positive cases in 
both groups, there was no possibility for statistical 
comparison between the two groups. 46 cases (51.1%) 
of the control group had antibody against Toxoplasma 
gondii from class of IgG that was in excess of 20 IU/ml, 
which was considered as positive antibody about IgG, 
indicating infection with this parasite in the period 
from life. 

44 (48.9%) of the cases had an IgG level against the 
parasite less than 10 IU/ml, which was considered 
negative in terms of IgG. In the patient group, 44 (50%) 
of the patients had an IgG antibody level above 20 IU/
ml, which was considered as positive. In 44 samples 
(50%), the IgG antibody levels were less than 10 IU/
ml, which was considered negative. 

As shown in Table 1, the anti-Toxoplasma gondii 
antibody concentration (IgG class) was significantly 
higher in patients with acute schizophrenia than in 
control group (P = 0.03).

Relation between Toxoplasma Infection and Schizophrenia in Yazd, Iran

Table 1. IgG rate against Toxoplasma in patients with acute schizophrenia and control

IgG rate Mean ± SD Minimum Maximum P-value

IgG rate in the control subjects 69.8 ± 105.9 1.9 439.1
0.03IgG rate in patients with acute schizophrenia 82.9 ± 114.3 2.8 491

IgG rate in the positive samples of control group 125.8 ± 101.5 33.6 439.1
0.04IgG rate in the positive samples of patient group 137.7 ± 123.5 21.9 491

The IgG mean in 36 males patients in the schizophrenic 
group considered as IgG positive was 142.3 ± 132.8 IU/
ml, and in 13 positive women in this group was 133.6 
± 93.5 IU/ml that it was no statistically significant (P 
= 0.174). Also, the difference of IgG levels mean in 
the control men and women who were considered 
positive for IgG was not significant (P = 0.2).

The relationship between age and antibody level of 
IgG against T. gondii parasite in positive subjects in 
the group of patients with schizophrenia (P = 0.2, R 
= 0.07)) as well as in those considered as positive for 
IgG in the control group was not observe (P = 0.15, R 
= 0.09).

The correlation between IgG level in the control 
group, which were considered as positive for IgG and 
education level was no seen (P = 0.2). Also, there was 

no significant correlation between IgG level in patients 
with positive antibody and education level (P = 0.3).

Discussion
In our study, there was no significant difference 
between the age mean of two groups. Also, In terms 
of the small number of positive cases in both groups, 
there was no possibility for statistical comparison 
between the two groups. IgG antibody level against 
Toxoplasma was significantly higher in patients with 
acute schizophrenia than in control group. Only 4 sera 
in control and 5 sera in case group were positive for 
anti-T.gondii from IgM class.  It proved that T. gondii 
infections may not play a key role in the clinical 
manifestation of patients with schizophrenia in the 
central area of Iran.

An examination intended to inspect the serofrequency
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and serointensity of Toxo plasma gondii (Tg) IgG, IgM, 
and DNA among cases with schizophrenia disease. 
Results demonstrated that IgM between patients 
with schizophrenia and controls had not significant 
difference (P>0.005). Also, there was no significant 
difference in both serointensity of Tg IgG and DNA 
be tween cases with schizophrenia and control 
individuals [13].  

Another study was performed in a Mexican population. 
Both the seroprevalence and the rate of T.g. IgG 
antibodies were higher in schizophrenic cases 
(10/50; 20%) toward controls. The IgG levels higher 
than 150 IU/ml were more frequently seen in patient 
cases. One (50%) of the two patients with as of late 
analyzed schizophrenia and none of the controls had 
T. gondii IgM [12].

Cetinkaya, et al investigated the seropositivity rate 
for anti-Toxoplasma antibodies by ELISA in patients 
with schizophrenia to discover a conceivable 
relationship between schizophrenia and T. gondii. 
Their findings showed that the seropositivity level for 
anti-Toxoplasma IgG antibodies among schizophrenia 
patients (66%) was significantly more than among 
patients with depressive issue or sound volunteers 
[14].

Hamidinejat H, et al showed that the positivity rate 
of anti-T. gondii IgG antibodies among individuals 
with schizophrenia (57.1%) was significantly higher 
than in healthy controls (29.2%). There were no 
associations between immune status ratio values 
and the risk of schizophrenia. The weight of confirm 
approach utilizing the Bradford Hill criteria showed a 
92% probability of a causal relation [15].

Conclusion
Our study indicated that T.gondii infections may not 
play a main and key role in the clinical manifestation 
of patients with schizophrenia.
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