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Abstract 

This cross-sectional study was conducted in River Nile state (Atbara locality) during the period from February to May, 

2017. The aim of this study was to determine the prevalence of toxoplasmosis among aborted women. One hundred fifty 

two aborted women were enrolled in this study with the age ranged between 20-49 years old. Blood samples were taken 

from all participants. All samples were examined to detect Toxoplasma gondii IgG and IgM antibodies by using LATEX, ICT 

and ELISA techniques. The study showed that, the overall prevalence of Toxoplasma parasite were 35.5%, 33.6% 22.4% 

by ELISA, LATEX agglutination and ICT respectively. The study showed that, the prevalence of Toxoplasma infections was 

highest (54.6 %) among the age group (41-49) years old, followed by 31-40 age group ( 33.5%) and the lowest (11.8%) 

among age group 20-30 years old. Assuming ELISA technique as the gold standard method, the sensitivity and specificity 

of the LATEX technique were 94 % and 100% while for ICT technique were 64 % and 100 %. The study concluded that, 

the toxoplasmosis was more prevalent among pregnant women in Atbara locality in River Nile state. 
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Abbreviations: DT: Dye Test; ELISA: Enzyme-Linked 
Immunosorbent Assays; MAT: Modified Agglutination 
Test; ISAGA: Immunosorbent Agglutination Assay; IFAT: 
Indirect Fluorescent Antibody Test; IHAT: Indirect 
Heamagglutination Assays Test; TSP: Toxoplasma 
Serological Profile; ICT: Immuno chromatography test. 
 

Introduction 

Toxoplasma gondii is a protozoan parasite of the 
family Coccidia. It is intracellular obligatory protozoan 

with a heterogeneous life cycle in vertebrates and humans 
[1-3]. Domestic cats and other felidae are the definitive 
hosts of T. gondii while intermediate hosts are other non-
feline and human [4]. Infection of humans with T. gondii 
acquired by ingestion of under cooked meat of animals 
that had tissue cyst, or environmental contaminated by 
infected sample via food or water, also congenital and 
blood transfusion or organ transplantation from 
individuals harboring tissue cyst [5-7]. Toxoplasmosis is 
usually an asymptomatic disease, but often takes a severe 
course in immune compromised hosts [8,9]. Many type of 
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disease may occur as congenital, acquired and reactivated 
toxoplasmosis [10]. The congenital toxoplasmosis has a 
serious complication and is acquired congenital from 
infected mother to her fetus through placenta. It may lead 
to severe damage or abortion [11,12]. 

 
Diagnosis of toxoplasmosis through serological tests, 

such as dye test (DT), enzyme-linked immunosorbent 
assays (ELISA), modified agglutination test (MAT), 
immunosorbent agglutination assay (ISAGA), indirect 
fluorescent antibody test (IFAT) and indirect 
heamagglutination assays test (IHAT), to detect different 
antigens or antibody classes [13-16]. The toxoplasma 
serological profile (TSP) is very important to differentiate 
between past and early infection, the presence of IgG 
antibodies does not give timing of infection, IgM 
detectable about one week after infection, IgA antibodies 
may persist for several months and produced earlier than 
IgM, therefore, considered as markers of acute infection, 
IgE provides a greater indication of current infection due 
to their shorter period [16,17]. Several a studies from 
different part of world enrolled to detect difference 
between IgG and IgM antibodies levels against T.gondii in 
abortions compared to normal pregnancies by different 
techniques [18-20]. 
 

Materials and Methods 

It’s a cross-sectional study was performed in Atbara 
locality which located about 350 km North of capital 
Khartoum, between longitude 33.59 East and Latitude 
17.14 North. 

 
The study was carried out among aborted women. The 

study was conducted during the period from February to 
May 2017. 
 

Sample Collection  

A total of 152 venous blood samples were collected 
from aborted women using 5 ml sterile syring. The 
collected blood samples were placed into plain vacutainer. 
Serum were separated after centrifugation for (15) 
minutes in 3000 rpm. Then were stored in (-20ᵒC) till 
used.  

 
A data collected through questionnaires which include 

personal information, demographic data, socio-economic 
data, and health data. 
 

Ethical Consideration  

The approval was taken from research committee of 
college of medical laboratory science, Sudan University of 

Science and Technology. Written informed consent was 
obtained from all study participants after explaining the 
study purpose. 
 

Latex Agglutination Test  

The reagents and samples were brought to room 
temperature, 100µl from sample, positive and negative 
control were placed into the black circle of the slide, latex 
reagent was mixed well and 50µl of latex were added for 
serum, positive and negative controls, then were mixed 
well with plastic stick and slide was tilt, the presence or 
absence of agglutination was observed within a period no 
longer than 3 minutes. 
 

Immuno Chromatography Test (ICT)  

Test cassette, specimen were allowed to room 
temperature (15-30ᵒ C) prior to testing, the test cassette 
was removed from the foil pouch and used immediately, 
the test device was placed on a clean and level surface. 
The dropper was holden vertically and 2-3 drops of 
serum or plasma (60 - 90µl) was transferred to the 
specimen well of the test device, the result was read in 15 
minutes.  
 

Enzyme linked Immuno-Sorpant Assay (ELISA)  

The desired numbers of coated strips were placed into 
the holder, 1:40 dilutions were prepared by adding 5µl of 
the test samples, negative and positive control and 
calibrators to 200 µl of sample diluent and were mixed 
well, 100 µl of diluted sera, calibrators and controls were 
dispensed into the appropriate wells. For the reagent 
blank, 100 µl samples diluent were dispensed in 1A well 
position. The holders was tapped to remove air bubbles 
from the liquid and was mixed well, then were incubated 
for 30 minutes at room temperature. 

 
Liquid was removed from all wells and washed three 

times with washing buffer, 100 µl of enzyme conjugate 
was dispensed to each well and incubated for 30 minutes 
at room temperature, enzyme conjugate was removed 
from all well by repeated washing three times with 
washing buffer, 100 µl of TMB chromogenic substrate was 
dispensed to each well and incubated for 15 minutes at 
room temperature, then 100 µl of stop solution was added 
to stop reaction. Finally, optical density was read at 450 
nm with a micro well reader.  
 

Sensitivity and Specificity 

The sensitivity and Specificity were calculated using the 
two formulas bellow: 
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 Sensitivity= (+ ve cases tested technique)/(+ve cases of 
reference technique) ×100 
Specificity= (- ve cases tested technique)/(-ve cases of 
reference technique) ×100 
 

Data Analysis 

All information and data was analyzed by using 
statistical package of social science (SPSS) (version 20; 
corp., College station, Tax), using Chi squire test, then data 
was presented in tables using excel. 
 

Results 

General Characteristics of the Study Population 

This study was conducted on 152 aborted women, 
their ages ranged between 20-49 years old, the age 
groups were divided into 20-30, 31-40 and 41-49 years 
old. The frequency of each group as follow; 18 (11.8%), 
51(33.5%) and 83(54.6%) respectively (Table 1). Three 
out of 152 tested women had never been to school (1.9%), 
30 had elementary education (19.7%), 54 had ended high 
school (35.5%) and 65 had university education (42.7%) 
(Table 2). Eighty seven of tested women have house 
animal (57.2%). 
 

Age groups (years) Frequency Percentage (%) 
20-30 18 11.80% 
31-40 51 33.50% 
40-49 83 54.60% 

Table 1: Frequency of age groups. 
 

Level Frequency Percentage (%) 
Never been to school 3 1.9 

Elementary 30 19.7 
High school 54 35.50% 
University 65 42.70% 

Table 2: Frequency of education. 
 

The Prevalence Rate of Toxoplasma Parasite 
among Aborted Women According to Age 
Groups 

The results showed that, the highest prevalence of 
Toxoplasma parasite infection was among age group (41-
49) years old, which comprised 54.6% of all studied 
subjects, followed by 32.9% among (31-40) age group, 
then 12.5 % among age group (20-30) years old. The 
differences in rate was found to be statistically 
insignificant at P value=0.06 (Table 3). 
 

Age 
groups 

Number 
examined 

Positive 
Toxoplasmosis 

Prevalence 
(%) 

20-30 19 7 12.50% 
31-40 50 17 32.90% 
41- 49 83 30 54.60% 

P value=0.06 
Table 3: Relationship between prevalence rate of 
Toxoplasmosis among aborted women and age groups  
 

The Overall Prevalence Rate of Toxoplasma 
Parasite among Aborted Women  

The result showed that, out of the 152 blood sample 
collected from aborted women, 54 were found positive for 
Toxoplasma IgG with prevalence rate (35.5%), while only 
one IgM positive with prevalence rate (0.6%) (Table 4). 
 

Number examined Positive IgG Positive IgM 
152 54 (35.5%) 1 (0.6%) 

Table 4: The overall prevalence rate of Toxoplasma 
parasite among aborted women 
 

The Prevalence Rate of Toxoplasma Parasite 
among Aborted Women According to the 
Technique Used 

The prevalence rate of Toxoplasma parasite among 
aborted women by different techniques was as follows: 
33.6 % by latex technique, 22.4 % by ICT technique and 
35.5 % by ELISA technique. The differences in rate was 
found to be statistically highly significant at P value=0.00 
(Table 5).  
 

Sensitivity and Specificity Rates of LATEX and 
ICT  

Assuming ELISA as the gold standard, the sensitivity 
and specificity of the LATEX technique were 94 % and 
100% respectively and the sensitivity and specificity of 
the ICT technique were 64% and 100% respectively 
(Table 6). 
 

 
ELISA Total 

+ve -ve 
 

ICT 
+ve 28(18.4%) 7(4.6%) 35(23.0%) 
-ve 26(17.1%) 91(59.9%) 117(77.0%) 

Total 
 

54(35.5%) 98(64.5%) 152(100%) 

latex 
+ve 37(24.3%) 14(9.2%) 51(33.6%) 
-ve 17(11.2%) 84(55.3%) 101(66.4%) 

Total 
 

54(35.5%) 98(64.5%) 152(100%) 

Table 6: Sensitivity and Specificity rates of LATEX and ICT 
with ELISA. 
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Discussion 

Toxoplasma gondii cause severe impairment and death 
to fetuses or newborns through congenital infection. In 
this study, the overall seroprevalence rate of Toxoplasma 
infection among aborted women 35.5% among the tested 
participants, all of them IgG positive, while only one IgM 
positive (0.65%), the findings of IgG were higher than 
those detected by Saja, (2010) in Al-Iraq 20 who was 
reported only 23% were IgG positive, but our findings in 
IgM was lower than his reported 3.5% IgM positive. Also, 
Adnan and Abdel mom’em, (2009) in Gaza [21] reported a 
lower rate (17.9% and 12.8%) for IgG and IgM 
respectively.  

 
Our findings is dis agreed with studies in Sudan by 

Elhag and Elturabi, (2015) in Khartoum state [22], Abdel-
Raouff and Elbasheir, (2014) in Khartoum and Omdurman 
[23], they were reported a lower rate of T.gondii IgG (28.4% 
and 20%) and higher rate of IgM (5.3%), none of the 
examined women had anti toxoplasma IgM positive. The 
differences may be due to study area and the number of 
subjects enrolled in each study. 

 
Satti et al, (2011) in khartoum state [24] used ELISA 

technique to detect prevalence of IgM and IgG antibodies, 
they were obtained 23.1% and 16.4% respectively. Their 
findings were disagreed with our finding and this is may 
be due to differences in the study area and study 
population enrolled in each study. 

 
The study done by Elsheikh (2015) in Wad madani [25] 

was reported seroprevalence of 41.7% using latex, this 
study nearly closed to our findings, although his studied 
the relation of some risk factors to the disease, and found 
that consuming raw meat and contact with pets other 
than cats and dogs were highly significant to infection. 
Also other a study done by Ahmed, (2016) in Soba Area, 
Khartoum State [26] was reported that, age groups of the 
participants ranged between (16-40) years old were 29% 
IgG +ve, while 4.6 % were IgM +ve by using ELISA. Our 
findings were disagreed to her findings in age group, the 
highest prevalence of toxoplasmosis in our study was in 
age group above 40 years age. 
 

Conclusion 

 The study was concluding that, the infection of 
toxoplasmosis exists in Atbara locality, and positive 
seroprevalence of antibodies (IgG and IgM) was detected 
in pregnant women, and was prevalent among age group 
(20-49) years old.  
 

References  

1. Sibley D, Boothroyd JC (1998) Construction of 
Molecular Karyotyoing for Toxoplasma Gondii. Mol 
Biochem Parasitol 51(2): 291-300.  

2. Ordaz-Pichardo C, León-Sicairos N, Canizalez-Román 
A, Cornejo-Cortés MA, Ortiz-Estrada G, et al. (2013) 
Lactoferrin: Aprotein of the Innate Immune System 
Capable of Killing Parasitic Protozoa. Proteins 13: 15. 

3. Sultan BA, AL-Fatlawi SN, Fadhil al kalaby R (2016) 
Relationship between Toxoplasma gondii and 
abortion in aborted women in Najaf province. Journal 
of Kerbala University 14(1): 177-185. 

4.  Tenter AM, Heckeroth AR, Weiss LM (2000) 
Toxoplasma Gondii from Animal to Humans. 
International Journal for Para 30(12-13): 1217-1258. 

5. McAuley JB (2014) Congenital toxoplasmosis. J 
Pediatric Infect Dis Soc 3(1): 30-35. 

6. Hill DE, Dubey JP (2018) Toxoplasma gondii. In: 
Ortega Y, Sterling C (Eds.), Foodborne Parasites. Food 
Microbiology and Food Safety, Springer, Cham, pp: 
119-138. 

7. Cook AJC, Holliman R, Gilbert RE, Buffolano W, 
Zufferey J, et al. (2000) Sources of toxoplasma 
infection in pregnant women: European multicentre 
case-control study. European Research Network on 
Congenital Toxoplasmosis. BMJ 321(7254): 142-147. 

8. Munoz M, Liesenfeld O, Heimesaat MM (2011) 
Immunology of Toxoplasma gondii. Immunol Rev 
240(1): 269-285. 

9. Montoya JG, Liesenfeld O (2004) Toxoplasmosis. 
Lancet 363(9425): 1965-1976. 

10. Lindsay DS, Dubey JP (2011) Toxoplasma gondii: the 
changing paradigm of congenital toxoplasmosis. 
Parasitology 138(14): 1829-1831. 

11. de Vries LS, Verboon-Maciolek MA, Cowan FM, 
Groenendaal F (2006) The role of cranial ultrasound 
and magnetic resonance imaging in the diagnosis of 
infections of the central nervous system. Early human 
development 82(12): 819-825. 

12. Mousa DA, Mohammad MA, Toboli AB (2011) 
Toxoplasma gondii infection in pregnant women with 

https://www.ncbi.nlm.nih.gov/pubmed/1574087
https://www.ncbi.nlm.nih.gov/pubmed/1574087
https://www.ncbi.nlm.nih.gov/pubmed/1574087
https://www.iasj.net/iasj?func=fulltext&aId=109471
https://www.iasj.net/iasj?func=fulltext&aId=109471
https://www.iasj.net/iasj?func=fulltext&aId=109471
https://www.iasj.net/iasj?func=fulltext&aId=109471
https://www.ncbi.nlm.nih.gov/pubmed/11113252
https://www.ncbi.nlm.nih.gov/pubmed/11113252
https://www.ncbi.nlm.nih.gov/pubmed/11113252
https://www.ncbi.nlm.nih.gov/pubmed/25232475/
https://www.ncbi.nlm.nih.gov/pubmed/25232475/
https://link.springer.com/chapter/10.1007/978-3-319-67664-7_6
https://link.springer.com/chapter/10.1007/978-3-319-67664-7_6
https://link.springer.com/chapter/10.1007/978-3-319-67664-7_6
https://link.springer.com/chapter/10.1007/978-3-319-67664-7_6
https://www.ncbi.nlm.nih.gov/pubmed/10894691
https://www.ncbi.nlm.nih.gov/pubmed/10894691
https://www.ncbi.nlm.nih.gov/pubmed/10894691
https://www.ncbi.nlm.nih.gov/pubmed/10894691
https://www.ncbi.nlm.nih.gov/pubmed/10894691
https://www.ncbi.nlm.nih.gov/pubmed/21349099
https://www.ncbi.nlm.nih.gov/pubmed/21349099
https://www.ncbi.nlm.nih.gov/pubmed/21349099
https://www.ncbi.nlm.nih.gov/pubmed/15194258
https://www.ncbi.nlm.nih.gov/pubmed/15194258
https://www.ncbi.nlm.nih.gov/pubmed/21902872
https://www.ncbi.nlm.nih.gov/pubmed/21902872
https://www.ncbi.nlm.nih.gov/pubmed/21902872
https://www.ncbi.nlm.nih.gov/pubmed/17059873
https://www.ncbi.nlm.nih.gov/pubmed/17059873
https://www.ncbi.nlm.nih.gov/pubmed/17059873
https://www.ncbi.nlm.nih.gov/pubmed/17059873
https://www.ncbi.nlm.nih.gov/pubmed/17059873
https://www.journalagent.com/ias/pdfs/IAS_19_2_95_102.pdf
https://www.journalagent.com/ias/pdfs/IAS_19_2_95_102.pdf


Open Access Journal of Microbiology & Biotechnology 
 

 

Abd Alla AB, et al. Toxoplasmosis Sero- Prevalence among Aborted Women 
by Different Techniques in Atbara Area- River Nile State, Sudan. J Microbiol 
Biotechnol, 2019, 4(1): 000139. 

 Copyright© Abd Alla AB, et al. 

 

5 

previous adverse pregnancy outcome. Med J Islam 
World Acad Sci 19(2): 95-102. 

13. Remington JS, Thulliez P, Montoya JG (2004) Recent 
developments for diagnosis of toxoplasmosis. J Clin 
Microbiol 42(3): 941-945. 

14. Bastien P (2002) Molecular diagnosis of 
toxoplasmosis. Trans R Soc Trop Med Hyg 96(1): 205-
215. 

15. Reischl U, Bretagne S, Krüger D, Ernault P, Costa JM 
(2003) Comparison of two DNA targets for the 
diagnosis of Toxoplasmosis by real-time PCR using 
fluorescence resonance energy transfer hybridization 
probes. BMC Infect Dis 3(1): 7. 

16. Liu Q, Wang ZD, Huang SY, Zhu XQ (2015) Diagnosis 
of toxoplasmosis and typing of Toxoplasma gondii. 
Parasit Vectors 8(1): 292. 

17. Liesenfeld O, Montoya JG, Kinney S, Press C, 
Remington JS (2001) Effect of testing for IgG avidity 
in the diagnosis of Toxoplasma gondii infection in 
pregnant women: experience in a US reference 
laboratory. J Infect Dis 183(8): 1248-1253. 

18. Nimri L, Pelloux H, Elkhatib L (2004) Detection of 
Toxoplasma gondii DNA and specific antibodies in 
high-risk pregnant women. Am J Trop Med Hyg 71(6): 
831-835. 

19. Hofhuis A, Van Pelt W, Van Duynhoven YTHP, Nijhuis 
CDM, Mollema L, et al. (2011) Decreased prevalence 
and age-specific risk factors for Toxoplasma gondii 
IgG antibodies in The Netherlands between 
1995/1996 and 2006/2007. Epidemiol Infect 139(4): 
530-538. 

20. Al-Ghezy SJK (2010) Diagnostic study of Toxoplasma 
gondii and Cytomegalo virus in pregnant and aborted 
women with some Epidemiological and Immunity 
parametery in Thi-Qar province-Iraq (Doctoral 
dissertation, pp: 150. 

21. Adnan IH (1994) The seroepidemiology of human 
toxoplasmosis in Khartoum (Doctoral dissertation, M. 
Sc thesis. Faculty of Science University of Khartoum). 

22. Elhag BKE, Elturabi SEM (2015) Seroprevalence of 
toxoplasmosis among women with abortion in 
Khartoum State. Journal of Coastal Life Medicine 3(7): 
551-554. 

23. Abdel-Raouff M, Elbasheir MM (2014) Sero-
prevalence of Toxoplasma gondii infection among 
pregnant women attending antenatal clinics in 
Khartoum and Omdurman Maternity Hospitals, 
Sudan. Journal of Coastal Life Medicine 2(6): 496-499. 

24. Satti AB, Suliman H, Suad BM (2011) Serological and 
molecular diagnosis of toxoplasmosis in pregnant 
women in Omdurman, Khartoum state. Sud Med Lab J 
1(2): 60-73. 

25. Elsheikh MY (2015) Diagnosis of Toxoplasma Gondii 
in Pregnant Women Attending Wad Madeni 
Gynecology Hospital and Omalgora Private Hospital 
Using Latex Agglutination and Cobas Test M.Sc Thesis 
Univercity of Gazira. 

26. Ahmed- NYE (2016) Incidence of Toxoplasma Gondii 
among Pregnant Women in Soba Area (Khartoum 
State) M.Sc Thesis Sudan Academy of Sciences (SAS). 

 

https://www.journalagent.com/ias/pdfs/IAS_19_2_95_102.pdf
https://www.journalagent.com/ias/pdfs/IAS_19_2_95_102.pdf
https://www.ncbi.nlm.nih.gov/pubmed/15004036
https://www.ncbi.nlm.nih.gov/pubmed/15004036
https://www.ncbi.nlm.nih.gov/pubmed/15004036
https://www.ncbi.nlm.nih.gov/pubmed/12055840
https://www.ncbi.nlm.nih.gov/pubmed/12055840
https://www.ncbi.nlm.nih.gov/pubmed/12055840
https://www.ncbi.nlm.nih.gov/pubmed/12729464
https://www.ncbi.nlm.nih.gov/pubmed/12729464
https://www.ncbi.nlm.nih.gov/pubmed/12729464
https://www.ncbi.nlm.nih.gov/pubmed/12729464
https://www.ncbi.nlm.nih.gov/pubmed/12729464
https://www.ncbi.nlm.nih.gov/pubmed/26017718
https://www.ncbi.nlm.nih.gov/pubmed/26017718
https://www.ncbi.nlm.nih.gov/pubmed/26017718
https://www.ncbi.nlm.nih.gov/pubmed/11262207
https://www.ncbi.nlm.nih.gov/pubmed/11262207
https://www.ncbi.nlm.nih.gov/pubmed/11262207
https://www.ncbi.nlm.nih.gov/pubmed/11262207
https://www.ncbi.nlm.nih.gov/pubmed/11262207
https://www.ncbi.nlm.nih.gov/pubmed/15642979
https://www.ncbi.nlm.nih.gov/pubmed/15642979
https://www.ncbi.nlm.nih.gov/pubmed/15642979
https://www.ncbi.nlm.nih.gov/pubmed/15642979
https://www.ncbi.nlm.nih.gov/pubmed/20492743
https://www.ncbi.nlm.nih.gov/pubmed/20492743
https://www.ncbi.nlm.nih.gov/pubmed/20492743
https://www.ncbi.nlm.nih.gov/pubmed/20492743
https://www.ncbi.nlm.nih.gov/pubmed/20492743
https://www.ncbi.nlm.nih.gov/pubmed/20492743
https://www.ingentaconnect.com/content/doaj/23095288/2015/00000003/00000007/art00011
https://www.ingentaconnect.com/content/doaj/23095288/2015/00000003/00000007/art00011
https://www.ingentaconnect.com/content/doaj/23095288/2015/00000003/00000007/art00011
https://www.ingentaconnect.com/content/doaj/23095288/2015/00000003/00000007/art00011
https://pdfs.semanticscholar.org/65c6/e9cd015b47cdafd6ccc17fcae8f121be5cf5.pdf
https://pdfs.semanticscholar.org/65c6/e9cd015b47cdafd6ccc17fcae8f121be5cf5.pdf
https://pdfs.semanticscholar.org/65c6/e9cd015b47cdafd6ccc17fcae8f121be5cf5.pdf
https://pdfs.semanticscholar.org/65c6/e9cd015b47cdafd6ccc17fcae8f121be5cf5.pdf
https://pdfs.semanticscholar.org/65c6/e9cd015b47cdafd6ccc17fcae8f121be5cf5.pdf
https://pdfs.semanticscholar.org/e93e/e7f1bca11bba70a3d5b9c1a4ce83dfbb82aa.pdf
https://pdfs.semanticscholar.org/e93e/e7f1bca11bba70a3d5b9c1a4ce83dfbb82aa.pdf
https://pdfs.semanticscholar.org/e93e/e7f1bca11bba70a3d5b9c1a4ce83dfbb82aa.pdf
https://pdfs.semanticscholar.org/e93e/e7f1bca11bba70a3d5b9c1a4ce83dfbb82aa.pdf
https://creativecommons.org/licenses/by/4.0/

	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	References

