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Abstract: Parkinson's disease is a chronic neuropsychiatric disease that affects the central nervous system, the
main symptoms of which are tremors, the difficulty of movement and balance problems, as well as non- motor
symptoms such as anxiety and depression. It is believed to be a multi-cause disease. Latent toxoplasmosis
occurs when cystic or bradyzoite phases of the parasite Toxoplasma gondii reside into the brain cells and other
tissues in host body, where the parasite begins to manipulate the behavior of the host and can cause
neurological and psychological symptoms in some infected individuals. Therefore, this parasite is a dangerous
source of many neurological diseases such as schizophrenia and dementia. A total of 80 samples were
collected, 35 samples for individuals with Parkinson's (19 males and 16 females) and 45 samples for healthy
control (33 males and 12 females). IgG antibodies, which had been detected against toxoplasma parasite
indicate presence of chronic or latent infection. This had been done by using the ELISA test during the period
from November 2017 to March 2018. The collected samples of the control group included volunteer donors
from Najaf province, while samples with Parkinson's disease were collected from various provinces located in
the middle of Iraq (Najaf, Babylon and Baghdad). The results showed that the percentage of chronic infection
(Positive IgG antibodies) was significantly higher (P <0.05) in patients with Parkinson's (65.71%) than in
healthy control (37.77%) by using Chi square test (X2). There no significant differences in the percentage of
infection between males and females in all study groups. In conclusion, the current study find that there is may
be a close relationship between chronic toxoplasmosis and Parkinson's disease.

Keywords: Chronic toxoplasmosis, Parkinson's disease

INTRODUCTION

Parkinson's disease (PD) is a serious disease affecting the human nervous system, it is multi- origin
disease. The incidence of this disease is estimated about 108 —257/100000 in Europe, and this percentage
varies in different regions of the world, the fundamental motor signs of PD include tremor, stiffness,
bradykinesia and postural instability, although the clinical picture involves other motor and non-motor
signs (1). In the 1950s, Poskanzer and Schwab established their well-known hypothesis Poskanzer and
Schwab hypothesis (PSH) in which they attributed Parkinson's disease to Influenza. Since that time, this
hypothesis has led researchers to assume a relationship between the infections with pathogens and PD.
Despite of the fact that the confirmation of the original hypothesis was not completed, it received a lot of
opinions and acceptance from some researchers and rejection by others (2).

Several studies indicate of a relationship between PD and some infectious diseases. For example, there
is a relationship between the presence of Helicobacter pylori in the stomach and Parkinson's disease,
although the exact mechanism is not known with accuracy, the cases of stomach ulcers have increased in

The 8th International Conference on Applied Science and Technology (ICAST 2020)
AIP Conf. Proc. 2290, 020012-1-020012-6; https://doi.org/10.1063/5.0027539
Published by AIP Publishing. 978-0-7354-4020-3/$30.00

020012-1



patients with Parkinson's. It was thought it could be one of the symptom affecting the digestive system of
patients with Parkinson's disease, until the researchers diagnosed a contagious helical bacteria, which is
believed to have a relationship with the disease (3-6). However, one of the proposed mechanisms is that
bacteria show high toxicity, which affects the nervous system by increasing glycosides and cholesterol
levels as well as by the degradation of dopamine neurons in the brain. In addition, it is believed that
bacteria release chemicals increase activation of specific parts of the brain that lead to brain damage (3).
Another supposed mechanism clarifies that the immune system cannot eliminate bacteria and this lead to
the development of Parkinson's disease because of destroying dopamine cells in the brain (7). Some
researchers attributed the relationship between these bacteria and Parkinson's to the ability of bacteria to
trigger programmed cell death when it crosses the blood-brain barrier after swallowed it orally or inhaled it
by the nose (8). In addition to bacteria, viruses may contribute to the mechanism of this disease, it was
found that hepatitis C virus may invade the central nervous system after the liver infection. Both HCV and
Parkinson's disease cause similar damage that affects nerves, and secrete similar inflammatory vital signs,
HCV causes dopaminergic nerve cell death by 60% in the glial neuronal implant system in mice. Further
evidence supports this finding by discovering that HCV infection releases inflammatory cytokines, which
may play a role in the pathogenesis of Parkinsonism (9). Parasitic infections play a major role in
neurological diseases, Toxoplasma gondii is a protozoon parasite widespread in the world with an estimated
global infection percentage of 20-90%, most cases without symptoms, but it may cause serious symptoms
in immunocompromised individuals and infections acquired by the fetus from the infected mother, as well
as causing problems for pregnancy (10-12). Two Previous studies recorded the association between
Parkinson's disease and infection with Toxoplasma gondii (13; 14). Park (15) recorded symptoms of PD in
a patient with Plasmodium vivax in South Korea.

MATERIALS AND METHODS

Samples

Eighty samples were collected, including 35 samples for individuals with Parkinson's (19 males and 16
females) and 45 samples for healthy volunteers (33 males and 12 females). IgG antibodies were detected
against toxoplasma parasite, which indicate chronic or latent parasite infection. ELISA test was used to
examine the samples, which were collected during the period from November 2017 to March 2018. The
collected samples for the control group included donors from Najaf governorate, while samples for patients
with Parkinson's were collected from various governorates (Najaf, Babylon and Baghdad). The ages of the
people ranged between 22-86 years and at average of 53.63 years old, where the ages of patients with
Parkinson's disease ranged from 22 to 86 years and average of 55.53 years old. The healthy control group,
ages ranged between 28-85 years and at average of 52.28 years old. Questionnaire was designed to collect
information about all participants under the study. The Questionnaire includes several questions about:
name, gender, age, marital status, illness (other diseases if any), pregnancies (for females), family history
for Parkinson's disease, occupation, the stage of the disease, taking treatment for the diseases (Carbidopa-
Levodopa) or no, and smoking status.

Collection of samples
Blood samples were collected using disposable syringes. 4-5 ml of venous blood was drawn and
collected in plane tubes. The sample left in the lab for 15 minutes to allow it to coagulate at room
temperature. The samples were centrifuged at a rotational speed 3000 rpm for 15 minutes to separate the
serum. Then the sera were transferred to Eppendorf tubes, and stored in deep Freezer -80 © C until use.
Diagnosis of Toxoplasma IgG antibody
In order to accomplish this test, Quantification of IgG antibodies was performed on Toxoplasma gondii

infection using Toxoplasma IgG ELISA kit (Calbiotech Inc.). The test and interpretation of results were
done based on the manufacturer's information in the guide.
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Statistical analysis:

Chi-square distribution and 0.05 percent approval were used for significant dependence.

RESULTS

The current study included 80 samples, of which 35(19 males and 16 females) were patients with
Parkinson's disease and 45 (33 males and 12 females) were not infected as control group. The range of age
for all participants in all groups was 22-86 years old.

Table (1) shows that the percentage of chronic infection with 7. gondii (Positive IgG anti-toxoplasma
antibodies) was significantly higher (P <0.05) in individuals with Parkinson's (65.71%) than in healthy
volunteers (37.77%) by using Chi-square (X?) statistical analysis.

TABLE 1: Percentage of IgG antibodies of Toxoplasma gondii in healthy volunteers and Parkinson's patients.

Groups Total numbers Seropositive Seronegative P value
Non-infected with 45 17 (37.77%) 28(62.22%) P=0.01317
Parkinson p<0.05
Infected with 35 23(65.71%) 12(34.28%) o
Parkinson significant value

Total summation 80 40(50.0%) 40(50.0%)

The study also included an investigation of the effect of gender on the occurrence of chronic
toxoplasmosis. Although the table (2) indicates that the percentage of infection in females are higher than
that of males, the statistical analysis proved there is no significant differences among all study groups.

TABLE 2: The relationship of the sex factor to the incidence of toxoplasmosis in the study groups.

Groups Gender Total numbers Seropositive Seronegative P value
Infected with Male 19 11(57.89%) 8(42.1%) P=0.288
Parkinson p>0.0.5 .
Female 16 12(75.0%) 425.0%) ~ Pon-significant value
Non-infected with Male 33 12(36.36%) 21(63.63%)  P=0.7455
Parkinson p>0.05
non-significant value
Female 12 5(41.66%) 7(58.33%)
total Male 52 23(44.23%) 29(55.76%)  P=0.1596
p>0.05
Female 28 17(60.71%) 11(39.28%)  non-significant value
DISCUSSION

The current study recorded a significant relationship between the incidence of Parkinson's and chronic
infection with 7. gondii (P <0.05), where the serum prevalence of IgG in patients with Parkinson's was
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65.71% comparing with the control group, which was 37.77%. This study is the first study to investigate
the possible relationship between chronic infection with toxoplasmosis and Parkinson's disease in Iraq.
Several studies were conducted around the world about this kind of relationship. In Iran, the study of
Oskouei et al. (13) showed that there was no significant relationship between the incidence of Parkinson's
disease and chronic toxoplasmosis, but the same study recorded a significant correlation between
Parkinson's infection rate and the consumption of not fully cooked eggs and possession or raising of cat.
These two factors are considered a dangerous source of infection with Toxoplasma.

The results of the study of Alvarado-Esquivel ef al. (16) in Mexico didn’t support the relationship
between 7. gondii infection and Parkinson's disease, however the infection affected some symptoms of the
disease in patients with Parkinson's disease. On the other hand, the result of the current study is consistent
with the study of Ramezani ef al. (14) in Iran, as it found a significant relationship between toxoplasmosis
and Parkinson's disease where, IgG antibody levels were high in individuals with Parkinson's disease
(82.5%), comparing with 65% in healthy group. In addition, the same study was recorded the serum
prevalence of IgG for people with other neurological diseases such as dementia, epilepsy, headache and
stroke, which was 65.2%.

Fallahi ef al. (17) in a study was conducted in Iran on the relationship of PD and toxoplasmosis showed
that there were no significant differences between the disease and seropositive IgG and IgM antibodies of
the parasite. While they recorded a significant difference in parasite infection rates between the groups of
healthy people and Parkinson's patients when the molecular diagnosis of Toxoplasma parasite was used
where, the infection rate was 10.4% and 19.3%, respectively. The positive relationship between chronic
toxoplasmosis and PD could be attributed to the reason that the parasite infection includes the region of the
basal ganglia in the brain, which is the same region that is important anatomical site in the mechanism of
development of Parkinson's disease (18). In addition, the infection with 7. gondii causes inflammation of
the nerve cells in the brain, which is also an important factor in the development of Parkinson's disease
(19).

AL-Hadad et al. (20) found that chronic infection with the Toxoplasma parasite leads to changes in
serological concentrations of some neurotransmitters released into the blood, including dopamine, and
these substances interfere with the mechanism of injury in PD. Also Parkinson's disease effects on
serological concentrations of the same neurotransmitters that were estimated in the previous study (21).
Arbune et al. (22) attributed the relationship between Toxoplasmic Encephalitis and Parkinson's in people
with AIDS to several reasons, some of them related to viruses, which are the loss of basal ganglia as a
result of HIV virus replication or due to the potential neurotoxicity of antiretroviral drugs. Some others
related to the parasite which are the destruction of the substantia nigra region in the brain by abscesses
generated by the Toxoplasm parasite, or the interference of the parasite with dopamine metabolism, because
it has the gene encoding the enzyme specific to dopamine. The parasite caused a lack of supply of cerebral
vasculature and rare immune states that lead to brain damage.

Numerous studies have documented the relationship of chronic toxoplasmosis to various neurological
diseases such as Alzheimer's, schizophrenia, epilepsy, etc. Schizophrenia is associated with a defect in the
dopamine-generating region (23; 24) which is a characteristic of Parkinson's disease, Prandovszky et al.
(25) found that the amount of dopamine produced in the brain is closely related to the number of
dopaminergic cells that are infected with 7. gondii.

Our current study show that the percentage of chronic infection with Toxoplasma between males and
females are not significantly different, although there is a noticeable increase in the rates of infection in
females. The prevalent principle is that females are more resistant to microbial pathogens than males, but
there are some exceptions. Escobedo ef al. (26) attributed the difference in response to parasites between
male and female hosts to immune factors instead of being linked to gender. The diversity of immune
response against parasites is based on the species of parasite, its number and strategies during different
times of infection and the parasite’s location in the host. Some research has indicated that mice infected
with the parasite 7. gondii produce more quantities of certain cytokines (IFN-y and TNF-a ) in males than
in females (27; 28). This interpretation supports the current findings that is unimportant increasing in the
percentage of infection in males compared to females.

In conclusion, our study found a close relationship between Parkinson's diseases and chronic
toxoplasmosis.
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