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Abstract  

Background  

Toxoplasmosis is a zoonotic parasitic disease which 

primarily infects cats. It’s caused by Toxoplasma 

gondii. Annually30-50% of the human populations 

in the developed and developing countries are 

infected. Toxoplasmosis in healthy people is usually 

asymptomatic. However, it can cause serious 

pathological effects in congenital cases and 

immune-compromised individuals. 

Prevalence of the disease varies among different 

communities. Few studies were conducted in Sudan, 

among which is what was reported by Abdel-

Hameed AA who found seroprevalence of 41.7%. 

Amir Elnahas reported relatively lower 

seroprevalence. 

This study was done to determine the 

seroprevalence of the disease among a suburban 

population in Khartoum north and to identify the 

risk factor associated with its transmission. In the 

suburban areas and some urban area of Khartoum, 

the capital of Sudan families rear domestic animals 

such as cats and dogs without paying any attention 

to the health of these animals like vaccination and 

checkup. Moreover there are considerable numbers 

of stray cats. These animals being in contact with 

people may transmit variety of zoonotic disease 

such as Toxoplasmosis.  

Deficient information are available regarding these 

disease prevalence, it therefore this research work 

was conducted to throw light of on this issue. 

Materials and Methods:   

This study was conducted during the period between 

March-June, 2015 at Samrab-umdirawa, Khartoum 

north. A total of 157 individuals from randomly 

selected houses were included in this study. From 

each participant 2-5ml of venous blood were 

collected into a plain container allowed to clot and 

after clot retraction centrifuged and the serum 

separated for testing. 

Each serum specimen was screened for anti 

Toxoplama gondii antibodies using latex 

agglutination test (Toxo-Latex diagnostic kits from 

Spinreact, S.A/S.A.U, Spain). Specimens reactive 

for anti-toxplasma antibodies were further tested by 

ELISA test for specific anti-toxoplasma antibodies 

IgG and IgM. 

Results: 

Out of the tested specimens 23.6% were found 

reactive by latex agglutination test. Among the 

reactive specimens 15(9.5%) and 10 (6.4%) were 

positive by ELISA for  IgG and IgM respectively. 

Further one specimen was positive for both IgG and 

IgM (0.6%). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Hameed%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=1942211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Hameed%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=1942211


 
 

Ph ton                                                                                                                                                                 260 
   

The seroprevalence  of Toxoplama gondii obtained 

in this study was relatively lower than what reported 

before. This study revealed insignificant association 

between Toxoplama gondii seropositivity and 

gender, age, occupation and education level. Eating 

uncooked meat was found to be risk factor for 

Toxoplasmosis.   

Conclusion: 

The seroprevalence Toxoplama gondii was lower 

than the previously reported research, eating raw 

meat is a significant risk factor.  
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1. Introduction 

 

1.1. The parasite 

Toxoplasma gondii is a cosmopolitan 

obligate intracellular protozoan parasite 

that can infect humans and wide range of 

animals (Garcia et al., l997). The parasite 

was described for the first time in 1908 in a 

North African rodent independently by 

Nicolle, Manceaux, and Splendore 

(Ferguson, 2009). 

 

1.2. Host range 

The parasite infects most genera of warm-

blooded animals, including humans as 

intermediate host while the cat is the only 

definitive host in which sexual 

reproduction of the parasite occurs in the 

intestine    (Dubey, et al., 1998).   

 

1.3   Transmission 

Animals  are infected  by  eating  infected  

meat, by ingestion  of  faeces  of  a cats 

containing infective oocyste, or by 

transmission congenitally from mother  to 

fetus. 

 

Humans acquire the infection by either 

eating raw meat contaminated with tissue 

cyst or accidental ingestion of 

contaminated food, water, or soil 

contaminated with oocyst from a cat’s feces 

(Fayer et al., 2004 ). 

 

1.4 Human toxoplasmosis 

Toxoplasmosis is a major public health 

problem with a high socioeconomic impact 

in terms of human suffering including the 

cost of caring for sick, mentally retarded 

and blind children (Robert et al., 1994).  

T.gondii infection in healthy people is 

usually asymptomatic, yet it can lead to 

serious pathological effects in congenital 

cases and immune-deficient patients 

(Daryani  et al., 2004).  Among US 

population infection with T.gondii was 

found to be the fourth most common cause 

of hospitalization and the second cause of 

death (Scallan et al., 2011). 

 

1.5. Human cases: prevalence  

The parasite infects about 30 to 50% of the 

human population in both developed and 

developing countries (Flegr et al., 2014). 

Many studies have been carried out on the 

prevalence of T.gondii in different parts of 

the world. The prevalence of the disease 

varies among different countries and within 

the different groups in the same country. In 

North Iran 73.8% and 1.9% of the 

participants from rural communities, had 

IgG and both IgG and IgM anti-

Toxoplasma gondii antibodies, respectively 

(Rostami et al., 2016). According to (Hayat 

et al., 2014), the overall prevalence of 

T.gondii in Kallarwali, District Muzzaffar 

Garh, Pakistan was 42%. It was more 

common in males 33(44%) as compared to 

females 30 (40%). In US population the 

overall age adjusted seroprevalence was 

22%, while 15% among women aged 15-44 

years (Jeffrey et al., 2001). In Germany the 

seroprevalence increased from 20% in the 

18-29 years age group to 77% in the 70-79 

years age group (Wilking et al., 2016). 

Among rural communities in Northern Iran 

73.8% and 1.9% of the participants had IgG 

or both IgG and IgM anti-Toxoplasma 

gondii antibodies respectively (Rostami et 

al., 2016). However, the overall 

http://en.wikipedia.org/wiki/Faeces
http://en.wikipedia.org/wiki/Cat
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seroprevalence of Toxoplasmosis among 

the general population in Iran was 39.3%.  

 

1.6. Risk factors associated with human 

toxoplamosis 

Regarding the risk factors associated with 

T.gondii infection it was found that in US 

population the risk for T. gondii infection 

increased with age and was higher among 

persons who were foreign- born, persons 

with a lower educational level, those who 

lived in crowded conditions and those who 

worked in soil-related occupations (Jeffrey 

el al., 2001). While in Germany the 

associated factors were Male gender, 

keeping cats and body mass index ≥ 30 

were independent risk factors for sero-

positivity, while being vegetarian and of 

high socio-economic status were negatively 

associated (Wilking et al.,2016).  

 

T.gondii seropositivity among rural 

communities in Northern Iran was 

associated with age, occupation, 

consumption of undercooked meat and of 

unwashed raw vegetables or fruits (Rostami 

et al., 2016). According to (Daryani et al 

2004), the seroprevalence was high in the 

groups who have direct contact with cats, 

consume uncooked meat and raw fruits or 

vegetables, farmers and house wife’s, 

individuals who have a low level of 

education and live in rural areas. However, 

there was no significant difference in 

seroprevalence rate between male and 

female patients. In rural Amazonia Brazil, 

the presence of cats in the household did 

not emerge as a significant risk factor 

(Marcelo et al., 2009).  

 

1.7. Toxoplasmosis in Sudan  

Local study conducted by (Abdel-Hameed 

et al., 1991) included 386 blood samples 

from residents of Gezira Province, Sudan 

who were tested by a latex agglutination 

test for toxoplasmosis. 41.7% of the 

samples were found positive with antibody 

titres of greater than or equal to 1/64. 

Females aged 20-49 years had a 

significantly higher prevalence rate than 

males of the same age. No correlation was 

found between seropositivity and history of 

contact with domestic cats or between 

seropositivity and rural versus urban 

residence.  

 

Another sero-epidemiological survey 

conducted by (Elnahas et al.,2003) 

screened 487 pregnant Sudanese women 

attending antenatal clinics in Khartoum and 

Omdurman, using enzyme linked 

immunoassay IgG/IgM. One hundred and 

sixty six out of 487 (34.1%) were positive 

for Immunoglobin G anti-toxoplasma 

antibodies. The sera of 35 women showed 

very high titers and 5/35 (14.3%) were 

IgM-positive.  According to study 

conducted by (Khalil et al.,2013) 

investigated 1146 samples from the blood 

donors and Sudanese preparing to travel 

abroad and reported a prevalence rate of 

43.6% using Latex Agglutination Test 

(LAT). The results showed that the sero-

prevalence for toxoplasma infection was 

43.6% with higher percentages among HIV 

patients (75%), aborted women (58.3%). 

358 Out of 638 sera samples from adult 

were positive by using LAT. The same 

samples were further examined using 

IgA/IgM in order to detect the recent and 

acute toxoplasmosis, revealed that 8.8% 

had positive reaction, 52.6% with 

borderline reaction, and 38.6% with no 

reaction. The sero-prevalence rates of anti-

Toxoplasma antibodies among Sudanese 

children were reported as 27.5 and 13.6% 

(Khalil et al., 2013; Bilal et al., 2012). 

Elnahas et al.,(2003) reported 18.1% intra-

uterine death due to toxoplasmosis. While 

(Khalil et al., 2013) observed higher 

prevalence rate (58.3%) among women 

with abortion. However, (Maha et al., 

2012) reported higher prevalence rate 

(39.4%) in women with no abortion. 

Another study reported a strong correlation 

between the prevalence of toxoplasmosis 

and certain risk factors specially eating 

undercooked meat (71%) while 

consumption of raw meat and contact with 

cats were revealed high prevalence of 
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toxoplasmosis (68.1%,52.1%) (Elsheikh et 

al., 2015). The same author also observed 

that the seroprevalence of toxoplasma 

infection was higher among rural women 

(69%) than urban ones (67%). Also he 

observed the sero-prevalence rates among 

pregnant women attending Wad Madni 

Maternity hospital in Gezira State, to be 

67.6% and 52.6% for IgM using Latex and 

Cobas respectively.  According to different 

local studies the prevalence rate of anti-

toxoplasma IgM antibodies ranged from 

5.9% to 69%.  

 

1.8. The objective of the research  

The objective of this research is to 

investigate on the toxoplasma infection and 

the associated risk factors among the 

general population in Sudan to identify the 

infection rate and the main risk factors 

associated with the infection.  

 

1.9. Justification of research  

All the studies conducted in Sudan targeted 

special categories of the population mainly 

at risk population. No single study was 

conducted to investigate on the disease in 

the general population. The results of this 

research help the local authorities in 

formulation and implement of evidence-

based public health policy. Also the results 

of the research will act to enrich the 

scientific literature by adding new findings.   

 

2. Methods 

 

2.1 The study area 

Khartoum state is one of the eighteen states 

of Sudan, with a surface area of 22,142 km. 

It lies between 31.5 to 34 ºE and 15 to 16 

ºN. It is composed of seven localities 

(Khartoum, Jabal Aolia, Khartoum North, 

East- Nile, Omdurman, Karrari and 

Umbada). The 2008 population census 

estimated the population of Khartoum state 

to be about 5,274,321 with annual growth 

rate of 8.9% (Figure 1). Block-17, 

Khartoum North (Samrab-Umdirawa), was 

the selected   

 

2.2 Time of the research  

This prospective cross-sectional study was 

conducted during the period from May-

June 2015. 

 

2.3 Sample size and design 

A total of one hundred fifty seven 

individuals from the selected houses, were 

recruited to participate in this study.  

The sample size was calculated based on 

the following formula (Steve et al., 1991):  

C=P (1-P) D/SE2n  

Where: C=number of households.  

P=the expected prevalence.  

D= the design effect of using cluster 

sample instead of simple random sample.  

SE= the standard error of the estimate and  

n= the average number of household 

members.  

Selection of the participants was done 

based on multistage cluster systematic 

sampling technique. The first stage being 

selection of block17, the second stage 

selection of households.  Data were 

collected by a questionnaire, the requested 

information included age, sex, eating habit, 

educational level and occupation.  

 

2.4 Specimen collection 

 From each participant 2-5ml venous blood 

were collected under aseptic technique and 

drawn into plain containers. The blood was 

allowed to clot, centrifuged at 1500 rpm for 

10 minutes. Then the sera were separated 

into cryotubes and kept frozen at -20oC 

until tested.  

 

2.5 Serological testing  

Each serum sample was tested for 

Toxoplasma gondii antibodies using Latex 

agglutination test (Toxo-Latex diagnostic 

kits from Spinreact, S.A/S.A.U, Spain). 

The test reagent is standardized to detect 

equal or more than 4 IU/ml anti-

Toxoplasma antibodies. The presence or 

absence of a visible agglutination indicates 

the presence or absence of anti-Toxoplasma 

antibodies in the samples tested, but it was 

not possible to distinguish between IgG and 

IgM. Specimens reactive with latex  
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agglutination test were further confirmed by ELISA test for Anti-Toxoplasma antibodies IgG 

& IgM. 

 

3. Results 

 

3.1 The characteristics of the study population 

A total of one hundred fifty seven individuals were recruited to participate in this study. 

Almost two thirds (64.3%) of them were females, 32.5% belong to age group 10-20 years, 

45.9% were students and 42% were at primary school education level.  

 

3.2 The prevalence rate based on different diagnostic tests 

Out of the one hundred fifty seven individuals, thirty seven (23.6%) were found to have anti-

Toxoplasma antibodies using latex agglutination test. Those reactive were further tested using 

semi quantitative ELISA for specific anti-Toxoplasma gondii antibodies. Of them 15(9.5%) 

and 10(6.4%) were positive for IgG and IgM respectively and 1 serum specimen (0.6%) was 

positive for both IgG and IgM (Table 1). Ten participants (6.4%) were insignificantly found 

to have specific anti-Toxoplasma gondii IgM antibodies 

 (P value 0.239). 

 

Table (1): Distribution of specimens positive for T.gondii according to the diagnostic tests 

used:  

Type  of test Total 

 

Number  positive 

Frequency Percentage  

Latex 157 37 23.6 

ELISA IgG 37 15 40.5 

ELISA IgM 37 10 27 

                                                                                                                                                          

3.3 The prevalence rate according to population characteristics  

The prevalence of T. gondii was insignificantly higher in females than males (P value 0.239). 

Regarding the age group the incidence was insignificantly higher in more than 60 years old 

age group followed by below 10 years old participants. The rates of infection were higher 

among the illiterate, students and house wife’s (Tables 2-5) 
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Table 2: Prevalence of anti-Toxoplasma gondii antibodies IgM according to gender:  

Gender No Tested Positive IgM P value 

Frequency Percentage %  

 

0.239 
Male 56 2 3.6  

Female 101 8 7.9  

Total 157 10 6.4 

 

Table 3: prevalence of anti-Toxoplasma gondii antibodies IgM according to age group  

Age 

group  

Total 

number 

          Positive Toxo- IgM P value 

Frequency %   

 

 

 

    0.807 

˂10 18 2 11.1  

10-20 51 4 7.8 

21-30 30 1 3.3 

31-40 22 1 4.5 

41-50 13 1 7.7 

51-60 15 0 0 

˃60 8 1 12.5 

Total       157        10               6.4 

 

Table 4:  Prevalence of anti-Toxoplasma gondii antibodies IgM according to education level 

Education level  Total 

number 

Positive Toxo-IgM P value 

Frequency %   

 

 

 

0.196 

 

Illiterate  14 3 21.4  

Khalwa  6 0 0  

Primary  67 5 7.5 

Secondary  40 1 2.5 

University  29 1 3.4 

Post graduate 1 0 0  

Total  157 10 6.4 

 

Table 5:  Prevalence of anti-Toxoplasma gondii antibodies IgM according to occupation 

Occupation  Total 

number  

Positive Toxo-IgM P value 

Frequency %   

 

0.449 
Employee 49 1 2  

Student  73 6 8.2 

House wife  34 3 8.8 

Retired  1 0 0  

Total  157 10 6.4 

 

3.4 Risk factors associated with association with toxoplasmosis in the study area 

 Six probable risk factors for toxoplasmosis were investigated. These were keeping cats, 

presence of stray cats, house wife knowledge about toxoplasmosis, cleaning house, keeping 

other animals and eating raw meat. The results revealed that a part from eating raw meat (p= 

0. all other factors had no significant association with toxoplasmosis (p> 0.05). Those who 

don't eat raw meat were more subjected to infection (5.9%) than those who eat raw meat 

(0.6%) (Table 6). 
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Table 6: The probable risk factors associated with Toxoplasmosis 

Chi- Square Sig. (1-

sided) 

IgM +ve Risk factor 

0.227 Yes                        0 

(0.0%) 

No                      10(6.4%) 

Total                   10(6.4%) 

keeping cats 

0.417 Yes                      9 (5.7%) 

No                        1(0.6%) 

Total                   10(6.4%) 
Presence of  stray cats 

0.150 Yes                      6 (3.8%) 

No                        4(2.5%) 

Total                   10(6.4%)  

House wife knowledge about 

toxoplasmosis 

0.519 Yes                      5 (3.2%) 

No                            5(3.2 

Total                   10(6.4%)  
cleaning yards 

0.194 Ruminants            0(0.0%) 

Poultry                  3(1.9%) 

No other animals 7(4.5%) 

Total                   10(6.4%)      

Keeping other animals 

0.031 Yes                      1 (0.6%)  

No                        9(5.8%) 

Total                   10(6.4%)  
Eating raw meat 

 

Discussion  

 

4.1 The prevalence rate  

In this study the seroprevalence of anti-

Toxoplasma gondii antibodies was found to 

be 23.6% which is lower than what 

reported by the different local reports 

(41.7%, 34.1% and 43.6%) 

respectively(Abde-Hameed et 

al.,1991,Elnahas et al., 2003 and Khalil et 

al., 2013). This variation in the 

seroprevalence could be due to small 

sample size included in the current study in 

addition to variation of the study population 

.This study targeted the general population 

whereas the other studies targeted special 

groups. 

 

In the current study the rate of Toxoplasma 

gondii IgM seropositive cases (6.4%) is 

comparable to that obtained by local study 

2013 (8.8%) but higher than what was 

reported in Northern Iran 2016 (1.9%) 

(Khalil et al., 2013and Rostami et al., 

2016). On the other hand our results were 

lower than what was reported by local 

study 2003, reported a higher rate of 

Toxoplasma gondii IgM seropositive 

patients (14.3%).  

 

The prevalence of Toxoplasma gondii 

infection was found to be insignificantly 

higher in females (5.1%) than males (1.3%) 

P.value 0.239. This is in agreement with 

what was reported by Abdel-Hameed and 

his colleagues (Abde-Hameed et al.,1991).  

 

4.2 The relationship T.gondii seropositivity 

and the characteristic of patient 

The results of this study revealed 

insignificant correlation between T.gondii 

seropositivity and age, occupation, gender 

or education level (P values 0.807, 0.449, 

0.239, 0.196) respectively. This is in 

agreement with the results reported by 

Woyneshet Gelaye and his colleagues 

among pregnant women (Woyneshet et al., 

2015).  

 

4.3 Risk factors associated with 

toxoplasmosis 
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Regarding the risk factors associated with 

toxoplasmosis , keeping cats was not found 

to be significantly associated with 

toxoplasmosis, this finding comes in 

agreement with study conducted (2009) and 

contradicts others ,2014 and 2016 (Marcelo 

et al., 2009,Daryani et al., 2004 and 

Wilking et al.,2016). On the other hand 

there was relatively statistically significant 

correlation between toxoplasmosis and 

eating raw meat (P value 0.031), with those 

don't eat raw meat being more infected than 

those who eat (5.8% versus 0.6% 

respectively) that might suggest that other 

sources of infection receive more 

importance in the transmission of the 

infection than eating raw meat. Controversy 

to the results of this study, Rostami and his 

co-workers reported significant association 

between toxoplasmosis and age, 

occupation, consumption of undercooked 

meat (Rostami et al., 2016).  

 

Conclusion  

 

The study concluded that toxoplasmosis is 

relatively less prevalent among the studied 

population. The rates of infection were 

higher among the illiterate, students and 

house wife’s. Those don't eat raw meat 

being more infected than those who eat. 

Keeping cat is not significantly associated 

with toxoplasmosis  

 

Research Highlights  

 

Three diagnostic tests were used:  latex 

agglutination test as screening test and 

ELISA test for Anti-Toxoplasma antibodies 

IgG & IgM. As confirmatory tests. The 

rates of infection were higher among the 

illiterate, students and house wife’s. Those 

who don't eat raw meat were more 

subjected to infection than those who eat 

raw meat.  

 

Limitations  

 

The limitation in fund available justifies the 

use of cluster sample which reflects the 

prevalence and risk factors among   the 

study population not the exact situation of 

the disease in the State. Some important 

risk factor like consuming unwashed 

vegetables working in occupation directly 

related exposure to dust were not studied  

resulting in considering those don't eat raw 

meat are more infected than those eat raw 

meat.  

Recommendations  

 

The study needs to be expanded to involve 

other populations in the state. Other 

probable risk factors need to be added.  

Investigating of the disease among special 

groups e.g school children will help in 

better designing control policies. The 

validity of latex (the screening test) based 

on ELISA the confirmatory tests need to be 

tested.  
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