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Abstract 

   Epilepsy is a brain condition causes recurring seizures, affects people of all races, sexes, ages, 

and ethnic backgrounds. About half of all epileptic cases have an unknown cause (idiopathic), 

structural abnormalities, genetic factors, infections, metabolic issues, immune system problems, 

and prenatal or perinatal injuries. Besides, bacteria, fungi, parasites and viruses are clinical cause 

of seizures and epilepsy by inducing the brain inflammation to the epileptogenesis process, 

which normal neuronal circuits transform into epileptic circuits increasing the probability of epi-

lepsy development. 

   This overview dealt with the eight zoonotic parasites attack the brain tissues causing epilepsy   

   Key words: Zoonotic parasites, Epilepsy, An overview. 

Introduction    

Epilepsy causes are varied and multifactori-

al, including genetic and acquired etiologi- 

es, such as stroke, brain injury, and neuroto- 

xicity (Thomas and Berkovic, 2014). Of the 

acquired infectious etiologies of epilepsy, 

bacteria, viruses, fungi, and parasites are the 

known worldwide causes of seizures (Vezz- 

ani et al, 2015). Infectious parasites causing 

epilepsy play a significant role in the burden 

of neurological disorders worldwide (Sand-

er, 2003). Primary parasitic infections are 

indeed preventable, but their prevention can 

be hampered by limited access to resources 

and the uneven geographic distribution of 

parasitic agents (Ayeh-Kumi et al, 2025). 

Review, Discussion and Conclusion 
The parasites in alphabetical orders are Cys-

ticercosus cellulosae (Tania solium), Onc-

hocerca volvulus, Paragonimus westermani, 

Plasmodium falciparum, Spirometra mans-

oni, Toxocara canis & felis, Toxoplasma go-

ndii, and Trypanosomiasis (African sleeping 

sickness). 

  1- Taenia solium is one of the most comm-

on and recognized parasite causing epilepsy 

is neurocysticercosis (NCC) infecting CNS. 

Although NCC infection does not always le-

ad to seizures, patients who are symptomatic 

constitute a significant proportion of persons 

with epilepsy in endemic regions of Asia, 

sub-Sahara Africa, and Latin America (Gar-

cia, 2018). This showed high exposure sero-

prevalence to multiple parasites infections in 

low-resource regions, establishing a contro-

versial relation between T. solium and epil-

epsy (Wagner and Newton, 2009). But, alb- 

endazole
®
 treated patients with viable paren-

chymal cysts showed decreased risk of seiz- 

ure recurrence, supporting the role of NCC 

in epileptogenic process (Garcia et al, 2004). 

Generally, epilepsy associated with NCC is 

especially important given the preventable 

nature of the disease is exacerbated without 

resources; availability of diagnosis, physici- 

al, surgical and pharmacological treatment 

options (Reddy and Volkmer, 2017). 

   Consensus about NCC process causes sei-

zures involves two complexes and intertwin-

ed mechanisms of epileptogenesis: structur-

al change to CNS parenchyma (Singh, 2011) 

caused by the larval cyst reaction to an in-

flammatory infection (Vezzani et al, 2016). 

https://www.linkedin.com/in/dr-mohsen-d-ragheb-8370a63a/?lipi=urn%3Ali%3Apage%3Ad_flagship3_profile_verification_details%3BIhB0KzaITl26Qsnq0KZUxg%3D%3D
https://www.sciencedirect.com/journal/arab-journal-of-gastroenterology
mailto:1morsyegypt2014@gmail.com
mailto:t.morsy@med.asu.edu.eg
mailto:mohsen.ragheb1@yahoo.com
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   The parasite likely disrupts blood-brain 

barrier and enables influx of inflammatory 

cells into the parenchyma, consistent with 

the finding that NCC patients have higher 

matrix metalloproteinase (a molecule invol-

ved in blood-brain barrier breakdown) com-

pared to the healthy persons (Verma et al, 

2011). The parasite undergoes unique dist- 

inguishable changes within the brain: a viab- 

le cyst that does not illicit, much inflammat- 

ory response, followed by cyst degeneration 

around brain edema and, subsequent format- 

ion of a granuloma, which sometimes led to 

the calcified brain lesions (Nash et al, 2004). 

Each infective stage illicit variable inflamm- 

atory responses and determines the overall 

the NCC-associated epilepsy course (Fujita 

et al, 2013). 

   There is evidence from electroencephalo-

gram (EEG) and imaging studies to suggest 

that the NCC-related structural lesions in the 

brain parenchyma and recurrent inflamma-

tion may also lead to hippocampal sclerosis 

and subsequent mesial temporal lobe epilep-

sy (Rathore et al, 2018). But, it is important 

to note that the dual pathology of NCC-rela- 

ted lesions and hippocampal sclerosis frequ-

ently exists, a causal relationship between 

them was yet established (Del Brutto et al, 

2016). Typical seizure semiology occurred 

in NCC, and abnormal EEG with NCC is 

commonly focally as well, manifesting as sl-

owing and epileptiform discharges. While 

there could be a clinico-electrographic corr-

elation with the anatomical cyst-associated 

lesions location (Duque and Burneo, 2017), 

the electrophysiological abnormalities are 

not always concordant with the NCC lesions 

site (Issa et al, 2018).  NCC patients follow-

up showed that seizures occurred both acute-

ly and in chronic phase of the infection and 

about 50% of persons have seizures recurr- 

ence (defined as occurrence of any seizures 

after a week of index seizure). The persiste- 

nce of brain lesions on imaging is particular-

ly associated with increased the risk of seiz-

ure recurrence (Carpio and Hauser, 2002). 

Besides, younger and adult persons with a 

higher cysts burden were more likely had 

seizures (Kelvin et al, 2011). Unlike clinical 

seizures risk, the electrographic abnormalit- 

ies didn't depend on lesion burden (Chay 

asirisobhon et al, 1999). NCC persons with 

associated epilepsy and electrographic abno- 

rmalities on EEG were likely having hippoc- 

ampal atrophy (Del Brutto et al, 2021). Ele-

ctro-clinical data reinforce hypothesis that 

NCC epileptogenesis were mediated by the 

hippocampal sclerosis (Nash et al, 2015).  

   In Egypt, T. solium & C. cellulosae were 

not common as Muslims don't consume pigs' 

meat (Youssef and Uga, 2014). But, in Cairo 

Governmental Abattoir (1994-1997) among 

6,434,039 animals C. cellulosae was 0.7% 

(Haridy et al, 1999). In Minia Governmental 

abattoir C. cellulosae were (12%) among 

100 animals and anti-T. solium/C. cellulosae 

antibodies in Assiut & Sohag Governorates 

in humans were 8.1% & 3.33% respectively 

(Abdel-Hafeez et al, 2015). Mansour et al. 

(2023) in Cairo reported a trapped (locked-

in) lateral ventricle human case caused by an 

isolated C. cellulosae trapped at ipsilateral 

foramen of Monro, an atypical neurocystic-

ercosis site. Alattar et al. (2025 in press) rep 

orted an Egyptian neurocysticercosis cellul-

osae and brain TB patient based on MRI fin-

dings and clinical presentation (fever, confu-

sion, fatigue, inability of concentration & 

cachexia) and elevated ESR, leucopenia and 

positive Quantiferon-TB test.  

   2- Onchocerciasis epilepsy due to exposu- 

re to the Simulium-borne nematode Onchoc- 

erca volvulus has gained attention (Colebu- 

nders et al, 2021). Hotterbeekx et al. (2020) 

in Belgium reported that O. volvulus neither 

directly enter the CNS nor caused epilepsy. 

Kaiser et al. (2013) based on African Neu-

rology Database up to May 2012, and Mm-

bando et al. (2018) in Tanzanian children 

and Mukendi et al. (2019) in Congo children 

found a strong related between O. volvul- 

us and epilepsy. Also, Chesnais et al. (2018) 

reported that a dose-response relation was 

between exposure to O. volvulus, and epil- 

epsy development. Levite et al. (2020) repo- 
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rted that the nodding syndrome (NS) is not a 

known fatal pediatric epilepsy etiology, ac-

companied by multiple neurological causes, 

and associated with O. volvulus, malnutri-

tion, war-induced trauma, and other insults.   

   Johnson et al. (2020) in USA reported that 

NS was a rare, but is a manifestation along a 

continuum of O. volvulus-associated neuro-

logical complications.  Formerly, Abdel Fat-

tah et al. (1985) in Sudan reported that O. 

volvulvus caused river blindness. Pearlman 

and Hall (2000) reported that the O. volvulus 

immune response caused sclerosing kerati-

tis, chorioretinitis, or blindness.  

   Generalized tonic-clonic seizures were co-

mmonly reported semiology associated with 

O. volvulus (Siewe Fodjo et al, 2019). Onc- 

hocerciasis-subtypes associated epilepsy in-

clude nodding syndrome, an epileptic encep- 

halopathy characterized by atonic seizures 

with repetitive dorso-ventral head drop, syn-

drome name, and that epidemic NS, in parts 

of East Africa, showed clinical overlap with 

sub-Saharan Nakalanga syndrome (NLS), 

and their etiology was dominated by the en-

vironmental factors, including malnutrition, 

displacement, and nematode infection (Spe-

ncer et al, 2019). Patients who died with NS 

and other forms of onchocerciasis-associat- 

ed epilepsy (OAE) showed similar patholog- 

ical changes but no generalized tauopathy, 

suggested that NS and OAE other forms are 

clinical different presentations of the same 

disease with a common etiology (Hotterbee- 

kx et al, 2019). Epidemiological data strong-

ly showed that onchocerciasis direct or indi-

rect trigger epilepsy (Gumisriza et al, 2020) 

   Clinical epilepsies spectrum in sub-Sahar-

an Africa associated with O. volvulus might 

be greater than previously reported, and that 

the focal onset tonic-clonic seizures, cortical 

and cerebellar atrophy are dependable brain 

imaging and clinical features (Ogwang et al, 

2021). Morin et al. (2021) in Cameroon rep- 

orted that onchocerciasis may induce neuro-

cognitive disorders and epilepsy via a mech-

anism that involves mainly the brain frontal 

and temporal regions. Arndts et al. (2023) 

reported elevated eosinophil in onchocercia-

sis and epilepsy/nodding syndrome patients' 

increased esoinophilic catonic protein (ECP) 

and antigen specific IgG levels as compared 

to free ones.  

   Steward (1937) in England reported O. gu-

tturosa in cattle. In USA, after five years mi-

gration, Sudanese refugee's boys (21%) were 

O. volvulus IgG4 positive (Franco-Paredes 

et al, 2007). In Spain, onchodermatitis were 

in patients migrated from Equatorial Guinea 

(Puente et al, 2017). In Egypt, none detected 

O. vulvolus. However, Khalil (1939) report-

ed Onchocerca eye lesions, Nagaty (1947) 

detected O. gibsoni in Sudan imported catt-

le, and Steyskal and El-Bahy (1967) detect-

ed one Simulium spp. El Sheikh et al. (1986) 

in Sudan reported onchocerciasis in three vi-

llage communities along Bahr El Arab, So-

uthern Darfur. Nasher (1986) in Saudi Ara-

bia detected O. fasciata in subcutaneous no- 

dules; anterior parts of local Camelus drom-

edarius L. nuchal ligaments, neck, and shou- 

lders; with general high (59%) but, none sh-

owed any symptoms.  

   Helmy and Al Mathal (2003) in King Abd- 

ulaziz University Hospitals diagnosed Sow-

da (chronic hyperactive) among patients in 

Asir District. Mahdy et al. (2018) in Yemen 

reported that onchocerciasis was one of the 

most neglected diseases with baseline of on-

chocerciasis estimation and the ivermectin 

impact of regularly administered to patients 

on its transmission were lacking. Steyskal 

and El-Bahy (1967) reported one Simulium  

in Upper Egypt. Belqat et al. (2018) report-

ed that the greatest simuliid species were in 

Morocco (44 nominal species), followed by 

Algeria (34 spp.), Tunisia (18 spp.), Libya 

(five spp.), and the least was Egypt with one 

S. ruficorne Macquart as a new geographical 

site. Consequently, is human and animal on-

choceriasis a neglected or misdiagnosed fi-

larial nematode parasite in Egypt?  

   3- Malaria: malaria is another common pa-

rasitic disease endemic to so many low- and 

middle-income countries in sub-Saharan Af-

rica, several regions of south and Southeast 

https://www.sciencedirect.com/topics/neuroscience/pediatric-epilepsy
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/onchocerca-volvulus
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/injury
https://www.sciencedirect.com/topics/medicine-and-dentistry/environmental-factor
https://www.sciencedirect.com/topics/medicine-and-dentistry/environmental-factor
https://www.sciencedirect.com/topics/medicine-and-dentistry/nematode-infection
https://www.researchgate.net/profile/Kathrin-Arndts?_sg%5B0%5D=Aqrdl4jWbzBFv5fEUJnGArmzD1naa3kGtnDgG63uj2ZjqtOQBXDcJDXOkKKWYQ0BiYEF6UM.DxtrWd9DYE7iDWnTKxmFrPssZVMQTZIdYaeZ5lEl-b0ZsanMRrv-y_2liA59enm4dfblNlr6zjRKjc6QCYUSKA&_sg%5B1%5D=1cUQnpNImz3ngylTLtcwIo7O4M_h74FELLyRv2K_WBq8JK_X3Fth6YLzsYkDfC-825FvULg.k8oRJozVSb3pvTke44xVLv6QG02lTewHeBwqcw0PXsJUxaGd8ehpbASFiVzw-56fnoA0y4JG_HfckGjMXW6m9w
https://pubmed.ncbi.nlm.nih.gov/?term=Helmy+MM&cauthor_id=14964653
https://pubmed.ncbi.nlm.nih.gov/?term=Al+Mathal+IM&cauthor_id=14964653
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Asia, and South America (Saleh et al, 2019). 

Malaria continues to be a significant global 

health concern, with an estimated 263 mill- 

ion cases and 597,000 deaths worldwide in 

2023. WHO African Region found heaviest 

burden, accounted 94% of cases and 95% of 

deaths (WHO, 2024).    

   Malaria is caused by five Plasmodium spe-

cies; P. falciparum, P. malariae, P. ovale, P. 

vivax, and P. knowlesi (CDC, 2024), and tra-

nsmitted to man by infected female Anophe-

les mosquito bite (WHO, 2020). Patient-to-

person transmission is rare, but occurs by bl-

ood transfusion, organ transplants, or conta-

minated needles stick injury (Abdel-Motag- 

aly et al, 2017). Also, malaria can be trans-

mitted congenitally from an infected mother 

to her fetus or during delivery (CDC, 2024). 

Malaria signs and symptoms may include: 

fever, chills, general discomfort, headache, 

nausea, vomiting, diarrhea, abdominal pain, 

muscle or joint pain, fatigue, cough, and rap-

id breathing, and rapid heart rate (Mayo Cli- 

nic, 2023). 

   Plasmodium does not directly invade the 

brain, but remains inside erythrocytes. Para- 

site-infects RCBs sequestered in the intrava- 

scular space causes the perivascular damage, 

or the first ictogenesis step (White and Ho, 

1992). Seizures and other epileptics status 

are the common neurological manifestations 

among malaria infected children mainly tho-

se with CM (Alizadeh Khatir et al, 2023). 

But, a significant proportion of these manif-

estations may be the simple febrile seizures 

(Angwafor et al, 2019). The cerebral malaria 

(CM), characterized by coma and parasitae- 

mia is a life-threatening P. falciparum infec- 

tion (Ngoungou and Preux, 2008), and rarely 

by P. vivax (Mukhtar et al, 2019). The chan-

ges to neurovasculature and its subsequent 

effect on the brain parenchyma induces an 

inflammatory reaction (Löscher et al, 2008). 

Other mechanisms of seizure malaria gener-

ation were often squealed of non-neurologi- 

cal systemic malaria effects, such as hypogl-

ycemia, acute metabolic acidosis, and shook 

(Idro et al, 2010). Clinically, seizures com-

monly occurred during acute phase of both 

cerebral and uncomplicated malarial form; 

about 10% of CM survivors develop epilep-

sy within two years with high fever and acu- 

te seizures during CM increased risk of sub-

sequent malaria associated epilepsy (Birbeck 

et al, 2010). Seizures semiology of associat-

ed with CM is the typical focal with or with-

out secondary generalization (Carter et al, 

2010). Also, the status epileptics' frequently 

occurred and contributed to epileptogenesis 

(Crawley al, 1996). CM is clinical definition 

as a syndrome characterized by coma at lea-

st for one hour after termination of a seizure 

or correction of hypoglycaemia, asexual fo-

rms of P. falciparum are on peripheral blood 

smears, and without any other reasoning for 

the coma (WHO, 2000). 

   In the CM-associated epilepsy, EEG is a 

powerful tool in diagnosis, prognosis, and tr-

eatment (Crawley et al, 2001). EEG data du-

ring hospitalization predicted morbidity, and 

mortality among malaria infected children 

(Postels et al, 2018). The follow-up of 70 

CM children didn't show significant differe- 

nce in the EEG on visual inspection betwe- 

en those with and without epilepsy, but qua- 

ntitative spectral analysis showed a risky ga-

mma-delta ratio in the epileptic survivors 

(Nariai et al, 2017). Gamma activity serves 

as a potential biomarker in CM epileptogen-

esis, and other epilepsies (Patel et al, 2020).  

   Besides, malignant malaria during pregn-

ancy may cause severe disease in mother, 

who may lead to premature delivery or deli-

very of a low-birth-weight baby, on rare oc-

casions, P. vivax causes splenic rupture, ne-

phrotic syndrome can result from chronic or 

repeated P. malariae infections, and hyper-

reactive malarial splenomegaly (tropical spl-

enomegaly syndrome) happens infrequently 

due to an abnormal immune response to rep-

eated malarial infections (CDC, 2024). 

   In Egypt, Elgohary and Ibrahim (2022) re-

ported a case of UN Peace Keeping Forces 

back to Egypt with malaria complicated and 

splenic infarction. The patient was successf-

ully treated and followed-up.    

https://pmc.ncbi.nlm.nih.gov/articles/PMC10090621/#ref53
https://pmc.ncbi.nlm.nih.gov/articles/PMC10090621/#ref3
https://pmc.ncbi.nlm.nih.gov/articles/PMC10090621/#ref32
https://pmc.ncbi.nlm.nih.gov/articles/PMC9947298/#B241
http://wwwnc.cdc.gov/travel/yellowbook/2016/infectious-diseases-related-to-travel/malaria#pregnancy
http://wwwnc.cdc.gov/travel/yellowbook/2016/infectious-diseases-related-to-travel/malaria#pregnancy
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   Undoubtedly, in Egypt the malaria sporad-

ic local and imported human cases and local 

Anopheles vectors and introduced ones were 

reported by many Egyptian and non-Egypti-

an authors. The Egyptian ancient DNA bas-

ed evidence of malaria infection in King Tu-

tankhamun's Mummy indicated that malaria 

was present there as early as 4000 years ago 

(Hawass et al, 2010). Also, the ancient DNA 

molecules in sixteen heads' mummified rec-

overed from Fayoum showed P. falciparum 

DNA was in 6/16 samples (Lalremruata et 

al, 2013). Apart from the sporadic cases in 

Egyptian UN Peace Keeping Forces (Al-Ag-

roudi et al, 2018) or employees or Hajj or 

Omra from Saudi Arabia (El-Bahnasawy et 

al, 2010) back to Egypt. Several malaria epi-

demics from Sudanese visitors or immigran- 

ts occurred (Dahesh and Mostafa, 2015; El-

Kady et al, 2017; Abo Hashim et al, 2018; 

Mohamed et al, 2024). In addition to local 

malaria vectors (Mikhail et al, 2009) 3 Ano-

pheles vectors were introduced to Toshka 

district from chloroquine resistant P. falcip-

arum in Sudan (El-Bahnasawy et al, 2011). 

No doubt, all these facts will pave the way 

to a sudden malaria epidemics or outbreaks.  

   4- Paragonimiasis: Genus Paragonimus 

contains more than 50 different species (Na-

rain et al, 2010). Human paragonimiasis is 

caused by nine species; P. africanus, P. het-

erotremus, P. kellicotti, P. mexicanus, P. sk-

rjabini, P. skrjabini miyazakii, P. siamensis, 

P. uterobilateralis, and P. westermani but, 

cerebral or spinal involvements are most co-

mmonly caused by P. westermani (45%), 

and also P. skrjabini, P. s. miyazakii, and P. 

mexicanus (1% for each)  in all paragoni- 

miasis patients (Chai, 2013). Young patients 

(<18 years) were more likely to have cerebr- 

al hemorrhage leading to epilepsy, especial- 

ly grand mal seizures, headache, visual, mo-

tor and sensory disturbances are the five ma-

jor clinical symptoms (Kim and Lee, 2017).  

   Most cases with P. westermani infection 

were consistently reported from Asia, Africa 

and South America due to the cultural dieta- 

ry customs of ingesting raw or undercooked 

crustacean harboring the infective metacerc- 

ariae (Kong et al, 2021). Generally, parago-

nimiasis is significant foodborne zoonosis 

globally transmitted by consumption of infe-

cted uncooked or undercooked crabs, cray-

fish and snails (Shah et al, 2023).  

   In Egypt, Awadallah and Salem (2015) in 

Sharkia Governorate reported P. westerma-

ni in a nomadic dog (0.77%), in a nomadic 

man and an employee (1.33%). Barduagni et 

al. (2008) recommended triclabendazole, a 

systemic safe and very effective anthelmint-

ic against many trematodes including Para-

gonimus spp. Abou-Bakr et al. (2019) repor-

ted that paragonimiasis is one of the most 

common opportunistic lung fluke among the 

HIV patients. Morsy et al. (2020) gave a de-

tailed review on Jellyfish and sea Jellies in 

the Red Sea and the Mediterranean Sea, but 

didn't refer to zoonotic parasitosis. Ali et al. 

(2025) in Saudi Arabia, reported a 41-year-

old Filipino driver with a scrotal abscess ca-

used by P. westermani suffered from breath-

lessness, cough productive of yellowish spu-

tum, fever, body aches, and painful scrotal 

swelling for four weeks.  

  5- Spirometra mansoni: Cestodes of genus 

Spirometra, including S. erinacei S. manso- 

ni, S. mansonoides, S. ranarum, and the abe- 

rrant Sparganum proliferum. Spirometra sp-

ecies live in the dogs and cats intestines, 

pass eggs in stool into water to release cora- 

cidia that are ingested by or copepods (first 

intermediate host) and develop into procerc- 

oid larvae. Fish, reptiles and amphibians (se-

cond intermediate hosts), ingest infected co-

pepods and procercoid larvae develop into 

plerocercoid larvae. The cycle is completed 

when dog or cat eats an infected second inte- 

rmediate host. Man acquires sparganosis by 

either drinking water contaminated with inf-

ected copepods or consuming the flesh of an 

under-cooked second intermediate or parate- 

nic host and can live up to 20 years in the 

human host (CDC, 2017). Also, man is in-

fected by ingesting infected under-cooked 

frogs or snakes meat, or by put frog or snake 

poultices on flesh or skin on his/her eyes or 

https://zumj.journals.ekb.eg/?_action=article&au=760918&_au=Saber+Shaker+Mohamed
https://pubmed.ncbi.nlm.nih.gov/23829919/
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open wounds and/or lesions (Li et al, 2011).      

   The sparganosis was reported sporadically 

around the world, but higher disease preval-

ence occurred in several Asian countries, es-

pecially South Korea, Japan, Thailand, and 

China (Nithiuthaia et al, 2004). In human 

body in addition to brain and spine (cerebro-

spinal sparganosis up to 25.6%), sparganosis 

can live in eyes, face, neck, limbs, subcutan- 

eous tissues of breast and abdomen, liver, 

lungs, and kidney (Lin et al, 2009). Lotfy 

(2020) in Egypt added that human spargano-

sis is a zoonotic infection endemic in many 

parts of the world.  Park and Paek (2025) in 

Korea reported that brain sparganosis must 

be suspected in a patient exposure to conta- 

minated water or food, especially if imaging 

showed migratory lesions. 

   6- Toxocariasis: Human toxocariasis is a 

nematode cause blindness or meningoence- 

phalitis (Fakhri et al, 2018). Toxocariasis 

(visceral larva migrans or VLM) is zoonotic 

infection caused by T. canis, or, less comm- 

only by T. cati (Morsy, 2020). Children are 

more prone to be infected via the fecal-oral 

route from contaminated soil or infected pet 

dog & cat with up to seropositive 80% in 

Nigeria (Sowemimo et al, 2017). Visceral 

larva migrans VLM & ocular larva migrans 

(OLM) clinical presentations, although most 

infections are asymptomatic, yet in VLM, 

mostly among preschool children, the larvae 

invade multiple tissues (mainly liver, lung, 

heart, or skeletal muscle) cause nonspecific 

symptoms as fever, myalgia, weight loss, 

cough, rashes, hepatosplenomegaly accom- 

panied by hypereosinophilia, and migration 

to CNS causes neurotoxocariasis is uncom- 

mon but can cause eosinophilic meningoen-  

cephalitis and epilepsy (Morsy et al, 2024).  

   Apart from toxocariasis VLM, four forms 

of human VLM are caused by ingestion of 

pig Ascaris suum (Holland, 2017), zoonotic 

Ancylostoma species, restricted to South Af-

rica, causes cutaneous larva migrans (CLM), 

a serpiginous, pruritic, creeping eruption in 

days to weeks, but can prolong in A. brazili- 

ense infections, and A. caninum reaches hu- 

mans' patency  (Ngcamphalala et al, 2020).  

   Differential diagnosis: Toxocariasis VLM 

should be differentially diagnosis from: 1- 

Strongyloidiasis pulmonary migrated larvae 

(Berk et al, 1987). 2- Ascariasis lumbricoi- 

des pneumonitis or Loeffler's syndrome (Ra-

mamoorthy, 2015). 3- Echinococcus granul- 

osus secondary peritonitis (Moro and Scha- 

ntz, 2009). 4- Allergic bronchopulmonary 

aspergillosis (Agarwal, 2009). Also, others 

parasites cause pulmonary eosinophilia as 

the clonorchiasis, fascioliasis, gnathostomia- 

sis, opisthorchiasis, paragonimiasis, and sc-

histosomiasis (Kunst et al, 2011), and fugus 

coccidioidomycosis or coccidioides mening-

itis (Hung et al, 2019). Also, differential di-

agnosis of ocular larva migrans (OLM) inc- 

ludes: 1- Retinoblastoma: Both retinoblast-

oma and OLM may present with strabismus, 

poor vision, and leukocoria always a danger 

signal as retinoblastoma, a malignant retinal 

tumor, is responsible for half of the infants 

(Balmar and Munier, 2007). Symptoms of 

retinoblastoma in children (eye cancer) are 

white (leukocoria) or red pupil instead of a 

normal black, misaligned eyes (strabismus) 

looking toward ear or nose, reddened, pain-

ful eyes, enlarged pupil, different-colored ir-

ises, and poor vision (Fang et al, 2020).  
   7- Toxoplasmosis: Toxoplasmosis caused 

by T. gondii is a zoonotic protozoan parasite 

of worldwide geographical among all warm-

blooded vertebrates, including humans with 

domestic and wild felids are the definitive 

hosts (Saleh et al, 2016). Humans can be in-

fected with toxoplasmosis either congenital 

or acquired. Congenital transmission is from 

an infected mother to her fetus vertically or 

even after delivery (Abdalla et al, 1994). 

Acquired transmission is either by 1- Ingest-

ion of infectious oocysts from soil contamin- 

ated with feline feces, or pet cat, 2- Consum- 

ption of unpasteurized goat or equine milk, 

3- Ingestion of tissue cysts in infected under 

cooked meat particularly that of lamb and 

pork and/or raw vegetables or fruits, 4- Via 

blood transfusion or organ transplantation 

from an infected donor, 5- Accidentally by 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8669357/#bb0165
https://pubmed.ncbi.nlm.nih.gov/?term=Munier%20F%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fang%20X%5BAuthor%5D
http://en.wikipedia.org/wiki/Unpasteurized
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needle-stick or sharps injuries or even hand- 

ling with viable infective sample for lab dia- 

gnosis (Hussein et al, 2022).  

   Healthy T. gondii-infected persons typical-

ly remain asymptomatic, but chronic toxop-

lasmosis among immunodeficiency, such as 

HIV/AIDS patients, transplant recipients, 

cancer patients, and others on prolonged im-

munosuppressive therapy, are at risk of sev-

ere, life-threatening infections (Morsy et al, 

2025), and among COVID-19 patients it inc- 

reased infection risk (Hamdy et al, 2024).    

   Cerebral toxoplasmosis or neurotoxoplas-

mosis is the commonest cause of expansive 

brain abscesses among people living with 

HIV/AIDS (PLWHA) with high morbidity, 

and mortality (Vidal, 2019). Clinically, cere- 

bral toxoplasmosis in immunocompetent ho-

sts must be suspected in patients with mental 

status changes, confusion, delirium, agitati-

on, personality changes, rapidly progressive 

dementia, myoclonus, and seizures with or 

without fever, but focal neurologic deficits 

may be absent (Habek et al, 2009). Sympto- 

ms of cerebral toxoplasmosis in some patie- 

nts were initially thought to be due to brain 

tumor and diagnosis only after surgical rem- 

oved of brain lesion (Manwani et al, 2016).  

   Diagnosis: The detection of Toxoplasma 

18S rDNA gene by nested-PCR is useful for 

diagnosis and safer than a brain biopsy (Ma-

tsuura et al, 2018).  

  Differential diagnosis: Toxoplasmosis must 

be considered among immunocompetent pa-

tients presented with severe illness of unkn-

own etiology with pulmonary, cardiac, CNS, 

or multiorgan involvement/failure, or prolo-

nged febrile illness, even without history of 

common exposure risk factors or common 

manifestations of toxoplasmosis (e.g., fever, 

mononucleosis-like illness, lymphadenopat-

hy, chorioretinitis and others), since prompt 

initiation of anti-Toxoplasma treatment can 

be lifesaving (Layton et al, 2023).  

   8- Trypanosomiasis: Two subspecies of 

Trypanosoma brucei parasite cause human 

African trypanosomiasis (HAT) or sleeping 

sickness. Western African sleeping sickness 

in central Africa and limited areas of West 

Africa sleeping sickness are caused by T. br-

ucei gambiense (up to 95%, year 2022), and 

East African sleeping sickness in the Eastern 

and Southeastern Africa is caused by T. b. 

rhodesiense. Both parasites are only found 

in sub-Saharan Africa and transmitted by the 

bite of the tsetse fly (Glossina species) that 

carries these parasites is low (CDC, 2025). 

T. b. rhodesiense infection progressed rapid-

ly, with severe inflammation resulting in he-

molytic anemia, and death can occur within 

6 months. But, in T. b. gambiense infection 

the course takes years, and is known as Win-

ter-bottom sign, may be particularly conspi-

cuous in the posterior cervical triangle with 

only 20% of the infected patients can devel-

op CNS involvement after 24 months (Pays 

et al, 2023).  

   Symptoms of African trypanosomiasis are 

two stages. The hemolymphatic one is the 

period when parasites are present in blood 

and lymphatic system (fevers, headaches, 

itchiness, and joint pains, one to three weeks 

after bite), before the central nervous system 

involvement and neurological stage. The ne-

urological stage, or meningoencephalitic ph-

ase, begins when trypanosomes cross the bl-

ood-brain barrier and invade CNS (Lundkv- 

ist et al, 2004). Besides, the hemolymphatic 

stage neurological symptoms may be prese- 

nt, causing difficult clinical differentiation 

between both stages (CDC, 2020).
 
 

   Differential diagnosis: A history of staying 

in endemic areas, without bleeding diathesis, 

and encephalopathy in the late stages distin-

guish African trypanosomiasis from babesi-

osis, brucellosis, dengue fever, ehrlichiosis, 

malaria, typhoid fever, viral hepatitis, and 

yellow fever (Singh et al, 2021). Ibrahim et 

al. (2022) in Sudan added that African tryp-

anosomiasis late second stage with neurol-

ogical complications such as non-convulsive 

status epilepticus must be suspected in any 

patient who developed progressive cognitive 

decline and behavioral changes following 

long standing history of African Trypanoso-

miasis and routine.     

https://pmc.ncbi.nlm.nih.gov/articles/PMC11932682/#bb0095
https://radiopaedia.org/articles/cerebral-abscess-1?lang=gb
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   In Egypt, neither Human African Trypan- 

osomiasis nor Glossina species vector was 

reported due to unfavorable ecological cond- 

itions. As to animal trypanosomiasis, Asho- 

ur and Gaafar (1997) in Siwah Oasis detect-

ed Trypanosoma mega in the Bufo viridis 

(83.3%), as a new host, and geographical 

site. Haridy et al. (2011) in Al-Basatin Gov-

ernomental Abattoir (Greater Cairo) report-

ed that camels were naturally infected with 

T. evansi (Steel, 1885) that causes (Surra), in 

males was 6% (smears), 8% (ELISA) and 

5% (urine thymol turbidity test), and in fem- 

ales was 9%, 24% &12% respectively. Also, 

they reported zoonotic T. evansi in 1/30 ow-

ners and/or workers was positive by ELISA 

and blood smear, but was negative by urine 

thymol turbidity test. Elhaig et al. (2013) in 

Ismailia reported T. evansi in camels. Asho-

ur et al. (2013) suggested that sheep & goats 

played a role in transmission of T. evansi to 

camels.  

   Host genetics in parasites and epilepsy: 

Parasites have co-evolved with man; provid- 

ing selective pressure on his genetics (Fuma-

galli et al, 2009). So, on evaluating the para- 

sitic effect on epileptogenesis and humans' 

factors must be understood, and evidence of 

host-genetic susceptibility led to an increas- 

ed risk of neuronal injury due to the parasitic 

infection (Thierry et al, 2020). Several poss-

ibilities were considered: a- host-genetic pr-

edisposition increases the risk of a parasitic 

infection, b- host genetics affect the immune 

response to a parasite leading to epileptoge-

nesis & c- chronic parasitic infections cha-

nge the inflammatory milieu and thus lower 

the seizure threshold in persons who are ge-

netically susceptible to develop seizures as a 

second hit in epileptogenic process (Clocc- 

hiatti-Tuozzo et al, 2024). 

   CM-associated epilepsy patients common-

ly have first-degree relatives with their fami-

ly epilepsy (Versteeg et al, 2003) A multisi- 

te study among four African countries found 

that polymorphism in genes involved in the 

inflammatory pathways such as IL-10 were 

associated with acute seizures (Kariuki et al, 

2013). Also, Timmann et al. (2012) in Gha-

na identified two previously unknown loci 

associated with severe malignant malaria in 

patients and controls and added that the Ge-

nome-wide association (GWA) is a must ap-

proach to provide candidates for the control 

measures development against human infec-

tious diseases.  

   In neurocysticercosis patients, host geneti-

cs play an important role in epileptogenesis 

(Lachuriya et al, 2016). Polymorphisms in 

Toll-like receptor-4, which plays an import-

ant role in NCC immune response within the 

CNS, were associated with seizure recurren- 

ce due to NCC (Villegas et al, 2019). Jain et 

al. (1999) reported that seizures syndrome 

association with single lesion seemed to be a 

benign localization-related epileptic syndro-

me. They added that human leukocyte antig-

en (HLA) indicated an inherited susceptibili- 

ty to an infective agent in most cases was of 

cysticercal etiology.  Benedek et al. (2020) 

dealt with O. volvulus suggested that immu-

nogenetic fingerprints in HLA peptide-bind- 

ing grooves tentatively associate with prot-

ection or susceptibility to NS, and thus diff-

erent HLA molecules explained why in sim-

ilar environmental factors, only some childr-

en within the same families, tribes and areas, 

developed NS, while others didn't. Undoubt-

edly, high seizure frequency during severe 

malaria is an epilepsy predictor, but coma is 

not a predictor of neurocognitive impairme- 

nt in these children (Njamnshi et al, 2021).    

Conclusion 
   Parasitic etiologies of epilepsy play a sign- 

ificant role in the neurological disorders pro-

blem worldwide. While primary parasitic in-

fections are preventable, they are hindered 

by access to resources along with the dispar-

ate geographic abundance of the infectious 

agents. In addition to primary prevention of 

parasitic infection, future study efforts must 

focus on understanding how these infectious 

agents cause neuronal injury that ultimately 

leads to epilepsy. Electrophysiological and 

imaging biomarkers continue to emerge, and 

individuals who are at-risk of developing pa- 
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rasite-associated epilepsies are being identif- 

ied with greater reliability.  

   Clarifying such pathways may allow the 

development of novel anti-epileptogenic tre-

atment mechanisms and achieve primary ep-

ilepsy prevention. 
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