
 
Volume No. 3   |     Issue No. 11  |     Pages 5-6 

 

5 
Published on: 30 November, 2024 https://biologicaltimes.com/ 

 

 

Relation between Chronic Toxoplasmosis and Alzheimer’s Disease 
 

 

Shameeran Salman Ismael1*, Sherzad Ibrahim Mustafa2 and Dleen Salman Ismael1 

 

1. Department of Medical Laboratory Sciences, College of Health Sciences/ University of Duhok, Duhok, Iraq 

2. Department of Pathology and Microbiology, College of Veterinary Medicine, University of Duhok, Duhok, Iraq 
 

*Corresponding Author: shameera.ismaelW@uod.ac 
 

 

ABSTRACT 
 

Because of its neurotropic properties and involvement in the emergence of mental and behavioral disorders, toxoplasmosis is a serious 

public health concern. The significant neurological condition known as Alzheimer's disease (AD) causes the brain's neurons to die 

irreversibly and the amount of beta-amyloid plaque to decrease. This article aimed to find out if there is an association between latent 

toxoplasmosis and AD. This article finds there is a potential correlation between Toxoplasma gondii (T. gondii) and AD, even though a 

small number of studies assessed the relationship between AD and toxoplasmosis. Therefore, more attention should be paid to the 

clinically significant topic of whether toxoplasmosis and AD are related. 
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Introduction 

Toxoplasmosis is an obligatory protozoan parasite, caused by the 

intracellular parasite Toxoplasma gondii (T. gondii), which is under the 

class protozoa [1, 2]. It typically lives in cats and their excrement, and 
people can contract it by eating sporulated oocysts, coming into contact with 

contaminated soil that contains sporulated oocysts, drinking water, or eating 

undercooked meat that contains the parasite's cysts [3]. The potential of 
neurotropic pathogens, including T. gondii, to create persistent infections 

within brain tissue has now been connected to the onset of several mental 

diseases [3, 4]. Thus, T. gondii is thought to be a neurotropic pathogen that 
develops chronic brain infections and is associated with mental illnesses. 

Alzheimer's disease (AD), is a chronic degenerative neurological condition 

that accounts for about two-thirds of dementia cases and results in the 
permanent death of neurons, has a mainly unknown multifactorial etiology 

[5, 6]. Due to its ability to cause neurodegenerative problems in the central 

nervous system, T. gondii is regarded as the primary risk factor for the 
development of Alzheimer's [7, 8]. Thus, Alzheimer's disease, the most 

common form of dementia today, has been associated with chronic 

toxoplasmosis in numerous investigations. 
A wide range of risk factors for AD has been found by epidemiological 

studies, including many infectious pathogens, including parasites like T. 

gondii, viruses like cytomegalovirus and herpes simplex virus type I, and 
bacteria like Chlamydia pneumoniae, Helicobacter pylori, and Borrelli 

burgdorferi [9, 10]. Additional risk factors for AD have also been identified, 

including the neurotransmitter dopamine [9], neurofibrillary filaments in 
brain cells [10], the development of amyloid plaques surrounding nerve 

cells [10], the drop in bloodstream and transport of oxygen to the brain [11], 

and the high release of the enzyme acetylcholinesterase [12]. 
Toxoplasma gondii is the primary risk factor that contributes to the 

pathophysiology of AD, according to recent research [13]. This is because 

T. gondii cysts in the brain mimic the immune system's defenses against 
toxoplasmosis, and interferon-gamma triggers macrophages to eliminate T. 

gondii by encouraging an increase in nitric oxide production and neuronal 

degeneration. According to recent studies, prolonged exposure to T. gondii 

may increase the incidence of dementia-related (neurodegenerative) 

illnesses such as schizophrenia, migraine, bipolar disorder type I, AD, and 

hypothesized that toxoplasma can alter behavior, including neophobia and 
abnormalities in memory and learning.6-8 According to several studies, the 

mechanism of cerebral toxoplasmosis may impact glial cells, neurons, and 

astrocytes. It may also cause aberrant neurotransmitter synthesis, trigger 
neuro-inflammation, and alter host behavior [14]. 

The Centers for Disease Control (CDC) estimate that over 60% of people 

in some populations have toxoplasmosis, a foodborne and global infection 
[15]. Many studies have identified sexual replication of T. gondii and the 

presence of oocysts in feline feces as a primary cause. Still, variations in 

incidence from one geographic area to another are thought to be caused by 
various environmental and lifestyle factors [15], despite their high 

prevalence worldwide. Though it is believed to be asymptomatic in most 

instances, T. gondii is one of the most resistant intracellular parasites. 
However, according to current research on humans, toxoplasmosis may be 

a hidden cause of dementia in several ways [16]. 

T. gondii is being found in various body tissues and organs of humans, 
primarily found in the central nervous system [17] Despite disagreements 

on its preferred distributive pattern, parasites in low-virulence strains 

undergo a cyst stage transformation, which has been shown in the 
hippocampus and amygdala [18]. These latter regions are made up of two 

structures in the medial temporal lobe that work together to enable flexible 

cognitive function. The hippocampus retains the emotional symbols of 
experiences to influence the amygdala's reactions, while the amygdala 

controls the training process of hippocampus-dependent memories. This 

combination indeed facilitates the creation, matching, and adaptable use of 
learned data [19, 20]. 

According to Nayeri et al. [21], chronic toxoplasmosis is a significant risk 

factor for the onset of disease and contributes to the development of mental 
illnesses like Alzheimer's. This is brought on by alterations in the level of 

neurotransmitters, inflammation of the central nervous system, and 

stimulation of the host's immune responses. Furthermore, parasite genes 
that encode the dopamine-releasing enzyme tyrosine hydrolase are activated 

by toxoplasmosis [18]. An important neurotransmitter in the brain that 

significantly influences the genesis of AD is dopamine. 
A recent study conducted in Taiwan by Yang et al. (2021) revealed that T. 

gondii is regarded as a risk factor and promotes the growth of AD [22]. 

Also, another study was done by Ismael and Hasan (2023) with our line and 
approved that latent toxoplasmosis has a potential link with AD [23]. 

Numerous previous studies have discovered a connection between chronic 

toxoplasmosis and schizophrenia, obsessive-compulsive disorder, and 
behavioral abnormalities [24]. It may also lead to other neurodegenerative 

symptoms such as memory loss and cognitive impairment [21]. The location 

of the cysts in the brain, the immune response, or changes in brain 
metabolism can all influence cognitive functioning. However, several 

studies have been conducted that have refuted the link between 

toxoplasmosis and AD [25]. 
Conclusion and Recommendations 

Both the economic and social impact of AD and the number of individuals 

with the condition are significantly increasing as the world's population 

ages. According to multiple research studies, T. gondii may play a 

significant role in the etiology of AD. Providing a more thorough 

understanding of the potential link between toxoplasmosis and AD requires 
revealing a variety of host-parasite interaction pathways. Therefore, more 

attention should be paid to the clinically significant topic of whether 

toxoplasmosis and AD are related. 
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