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INTRODUCTION

The protozoan parasite Toxoplasma gondii (T.
gondii) 1s widely distributed throughout the
world. It is in Phylum Apicomplexa, and its
life cycle can only be completed in cats that
are definitive hosts. However, 7. gondii also
infects a wide variety of intermediate hosts,
including humans (Sharif et al., 2015:1-16).
Latent toxoplasmosis, commonly seen in im-
munocompetent individuals, until recently
was believed to be asymptomatic as a result
of a balance between the immune system
and the parasite (Walochnik et al., 2017:177-
189). In addition, various neurological symp-
toms, such as incoordination, head-shaking,
tremors, and seizures, recently have been
described in monkeys, sheep, pigs, cattle,
rabbits infected with 7. gondii (Torrey et al.,
2003:1375).

Recent epidemiologic studies indicate that in-
fectious agents may contribute to some cases
of schizophrenia (Celik et al., 2015:015; Tor-
rey et al, 2006:729-736; Yolken et al, 2017:
€0006040). In animals, infection with 7. gon-
dii can change the behavior and neurotrans-
mitter function. In humans, acute infection
with T. gondii may produce psychotic symp-
toms similar to those seen in schizophrenia
patients (Torrey et al., 2003:1375).

Toxoplasma parasites have also been shown

to impair learning and memory in mice and

to produce behavioral changes in both mice
and rats (Aiello et al., 1998:143-156). Of
particular interest are studies showing that
Toxoplasma-infected rats become less neo-
phobic, leading to the diminution of their nat-
ural aversion to the odor of cats (Mandarino,
1992:1892-1901). These behavioral changes
increase the chances that a cat will eat the rat,
thus enabling Toxoplasma to complete its life
cycle, an example of evolutionarily driven
manipulation of host behavior by the para-
site (Berdoy et al, 2000:1591-1594; Torrey,
2003:1375; Witting et al., 1979:29-51).

In Sivas, the second largest province in Turkey
by territory, that located mainly at the eastern
part of the Central Anatolia region of Turkey,
there is no data about seropositive of 7. gondii
infection in patients suffering from psychiat-
ric diseases, and there is no information about
risk factors increasing the seroprevalence of
T’ gondii in patients with psychiatric diseases.
The successful identification of blood-based
antibody markers for latent infections includ-
ing Toxoplasma would represent an advance
in the prediction and prevention of psychiatric
diseases and their complications in this popu-
lation. After considering these thoughts about
the relationship of 7. gondii and psychiatric
diseases, we thought that a study investigat-
ing the seroprevalence of 7. gondii and psy-
chiatric diseases could make a considerable
contribution to the screening and diagnosis

53



a
ORP GPGD

5

GOVEN PLUS GRUPAS.

SSTB

OHSAS 18001
=

www.sstbdergisi.com
International Refereed Academic Journal of Sports, Health and Medical Sciences
January - February - March Issue: 34 Winter Semester Year: 2020
Uluslararasi Hakemli Akademik Spor Saghk ve Tip Bilimleri Dergisi
Ocak - Subat - Mart Sayi: 34 Kis Dénemi Yil: 2020
ID:478 K:117
ISSN Print: 2146-8508 Online 2147-1711
(ISO 18001-OH-0090-13001706 / ISO 14001-EM-0090-13001706 / ISO 9001-QM-0090-13001706 / ISO 10002-CM-0090-13001706)
(TRADEMARK)
(2015/04315- 2015-GE-18972)

and follow-up of psychiatric disorders. The
present study aimed to investigate the sero-
prevalence of Toxoplasma in clinically well-
characterized samples of psychiatric patients.

MATERIALS and METHODS
Methods

This cross-sectional study was performed on
psychiatric patients referred to Psychiatry
outpatient clinic of Healthcare Application
and Research Hospital. All patients who were
referred to the psychiatry center and would
like to contribute in our study were questioned
about demographic characteristics, abortion,
the habit of feeding cats and consumption of
raw or undercooked meat. All patients and
healthy individuals who gave written consent
were recruited in this study using the conve-
nience sampling method.

The study included the samples from 175
psychiatric patients (65 patients with schizo-
phrenia, 46 Depression and 64 Bipolar Af-
fective Disorder (BAD)) aged from 18-80
years old and samples from 100 the same age
range healthy individuals as a control group.
A blood sample of 2-3 ml was taken from
patients aged. The blood sample was centri-
fuged at 1500 rpm for 10 mins for separation
of the serum. The serum samples were stored
at -20°C until assay. The Toxo-IgG and Toxo-
IgM antibodies were investigated in the test
serums with the enzyme-linked immunosor-

bent assay (ELISA) using Dia Pro (Milan,
Italy) commercial kits with 100% sensitivity
and 100% specificity. The ELISA was per-
formed and evaluated according to the Dia
Pro (Milan, Italy) kits procedure. Absorbance
plate wells were read at a wavelength of 450
nm with a plate reader (Labomed EMR-500,
USA).

Statistical Analysis

The row data was entered and analyzed by
the SPSS v22.0 statistics program. In the
evaluation of the data, as the parametric test
assumptions were not met, Fisher’s Exact test
was used. A value of p<0.05 was accepted as
statistically significant.

RESULTS

Serum samples collected from 175 psychiat-
ric patients (65 patients with schizophrenia,
46 Depression and 64 BAD) were examined
for T gondii antibodies with the ELISA meth-
od. The results were compared with those of
serum samples collected from 100 healthy in-
dividuals.

Toxoplasma 1gG antibodies were found to be
positive with the ELISA method in 87 (49.7%)
of the 175 psychiatric patients. This rate was
determined as 25% in the control group.
There was a significant difference between
the groups (p<0.05). Toxoplasma 1gG anti-
bodies were found positive in 33 (50.76%) of
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65 schizophrenia patients, in 24 (52.17%) of ~ compared with the control group, the differ-
46 depression patients and 30 (46.87%) of 64  ence was found to be statistically significant.
BAD patients. When the patient groups were  (p<0.05, Table 1, Figure 1).

Table 1. Distribution of the anti-Toxo IgG and IgM Positive Results of the Psychiatric
Oisorders and Control Groups

Controls Schizophrenia Depression BAD
(n = 100) (n = 65) (n = 46) (n=64)
IgG 25 (25%) 33 (50.76%) 24 (52.17%) 30 (46.87%)
IgM 1 (1%) 4 (6.15%) 0 5(7.81%)
IgG + IgM 0 2 (3.07%) 0 3 (4.68%)
Fisher’s Exact, p=0.014, BAD: Bipolar Affective Disorder
anti-Toxo IgG results of psychiatric diseases
and control group
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Figure 1. Anti-Toxo IgG Results of Psychiatric Diseases and Control Group (BAD: Bipo-
lar Affective Disorder)
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Toxoplasma 1gM antibody positivity was
determined in 10 (5.7%) patients of the pa-
tient group and only 1 of the control group.
There was a significant difference between
the groups (p<0.05). Toxoplasma IgM anti-
bodies were found in 4 (6.15%) of 65 patients
with schizophrenia and 5 (7.81%) of BAD
patients. Toxoplasma IgM antibodies were
not found in 46 depression patients. When the

patient groups were compared with the con-

trol group, the difference between the patients
with depression was insignificant, while the
difference between schizophrenia and BAD
patients was significant (p<0.05, Table 1,
Figure 2). Also, Toxoplasma IgG antibodies
and Toxoplasma 1gM antibodies were found
positive in 5 patients. Of these, 2 (3.07%)
had schizophrenia, and 3 (4.68%) had BAD
(Table 1).

anti-Toxo IgM results of psychiatric diseases
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Figure 2. anti-Toxo IgM Results of Psychiatric Diseases and Control Group (BAD: Bipo-
lar Affective Disorder)
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DISCUSSION

The seropositivity of toxoplasmosis varies
between 5-90% worldwide. The prevalence
of toxoplasmosis in our country is report-
ed to vary between 12-65%. (Boluk et al.,
2012:137-141). It is known that toxoplasmo-
sis is an important cause of abortion and still-
births in many mammalian species and selec-
tively infects muscle and brain tissue. It has
been shown that 7oxoplasma disrupts learning
and memory in mice and causes behavioral
changes in both mice and rats. Rats normally
escape cat odor, but studies are showing that
rats infected with Toxoplasma do not escape
cat odor (Berdoy et al., 2000:1591-1594; Wit-
ting, 1979:29-51). Under normal conditions,
mice and rats, which the intermediate host of
the parasite, are expected to stay away from
that area, by fearing the smell of cat urine.
In their brains, infected rodents carrying the
tissue cyst of the parasite have been observed
to show a behavioral change in the direction
of not being afraid of cats. This causes cats to
hunt more easily. It has been shown that the
natural and learned fear reactions against cat
urine not only decreased in infected rodents
but also perceived the smell as a pheromone
and increased their interest in sex. These be-
havioral changes increase the likelihood that
the mouse will be eaten by a cat, thus allow-
ing Toxoplasma to complete its life cycle.

As in other intermediate hosts, Toxoplasma
parasites in humans may also form tissue
cysts in many organs, including the brain. It
was previously thought that Toxoplasma did
not cause any symptoms in the immune com-
ponent host. However, recent studies have
interaction 7oxoplasma with many neuropsy-
chiatric disorders such as schizophrenia (Tor-
rey et al, 2003:1375, 2017:247-252), BAD
(Hamdani et al., 2013:444-448), suicide be-
havior (Zhang et al., 2012:1069-1076), anxi-
ety disorder (Markovitz et al., 2015:192-197).

In a study, a group of 2052 patients with 1481
psychiatric disorders and 571 healthy controls
was formed, and the Toxoplasma relationship
with psychiatric disorders was tested. As a re-
sult of this study, Toxoplasma prevalence was
not found to have a significant prevalence in
patients with psychiatric disorders other than
schizophrenia and psychosis (Yolken et al.,
2017: e0006040). In our study, 33 (50.76%)
of 65 schizophrenia patients, 24 (52.17%) of
46 depression patients and 30 (46.87%) of 64
BAD patients were positive for Toxoplasma
IgG antibodies, and the difference was sig-
nificant compared to control group composed
of healthy individuals.

When Toxoplasma 1gM seropositivity ex-
amined, was found to be positive for Toxo-
plasma 1gM antibodies in 4 (6.15%) of 65
schizophrenia patients and 5 (7.81%) of 64
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BAD patients. Toxoplasma 1gM antibodies  pared to the control group. For this reason,
were not found in 46 depression patients. T. gondii infection should be considered as a

) high-risk factor associated with psychiatric
When the data were compared with the con- .g ) psy
) disorder. Measurement of anti-Zoxoplasma
trol group, the difference between the control o L
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o i evaluate the disease and timely initiating
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. . . treatment.
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